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EUV PELLI CLE W TH | NCREASED EWV LI GHT TRANSM TTANCE
. TECHNI CAL HELD The present invention | s

inthe field of fabrication of seniconduc
”g(z%‘ﬁ’é@é”yl\/bre Sparticul arly, the invention |P§T(‘{§2‘f‘ﬂ/823(’4’
conduct or
é‘?ls& ‘&%ﬁ%ﬁgﬁl&?{&%ﬁlﬁgﬁhﬁg em conduct or
vvafer fabrication, extreme ultraviolet (EUV) |ight can
1. be wkcHMizedriEm a |ithographic process to enabl e
transfer of very small patterns, such as

nandiretrernt goatier patiealng, thd fidimfgabnatde dfGerbibv@ductor devices. More

sem conductor wafer. In EUV |lithography, a pattern
Parficylatia the iBrpatpn|isii Holépidaop hasrsphicsiietteening osemitndmsf vafersed 10

g to gAélg&&%dﬂcrtor wafer by reflecting EUV |ight off

refl ective surface from whi ch an
abs@&rpl%g ngiolnéu%p erbfﬁb%@atlﬁ e?tf’én% \ﬂﬁr]g\)((il%gf%qight can b? eVgﬁjt in a

pel | e can be placed in'fron

lithbRPRRE brﬁ@ss@tﬁénﬁﬂiecthﬁ@er Bf @M shRBfkd Guch REna RS S Jﬁ@e‘?r@ (AR mask
thereby, altering the pattern forned on the nask

to thipweivaductosivatie eln EUV lithogiphy, b saibrh @ivhed oabamiplagst: dayk oaxh be transferred
known materials, placing a reticle in front of the
o hgieonutpr é‘i“@’h?)‘f eRestine By Vr ‘@é‘tﬂf@fEWﬂs |0§;hteﬂtcrlwrﬁsnfﬁc¢ frem eich an
uce. t hroughput of an

o Pt Bhyr ek BTt i S o e g o BaERSE ty P
unJahtEMQEEIMUpreMO%<thé §ml§ %@Face aﬂ?( %}egﬁjxaigm}g tlﬁ:%dt%m tlormeg on the mask.

is closed to protect the

Hmﬁe@tﬁls&lﬂé Bat 1i@Nis hiphiy Rsorbed By il Stnbﬂgrﬁ@eﬁm CladBSKeRR Sy RAES the mask
inserted into the EUV |ithography exposure tool, the

can| siggfignilyt taduccHBYY dighn shemiopeaedich matul@siMBIE eidite mh@g@e[r ofah EUV
the exposure tool just before using the mask. After
]“h%é’éhyct‘ﬂ‘ié’“fl‘?"(ﬂ on the box can be quickly closed to

t {n this approach, 20the
F Cheg iy TR bERRES o hoain aou Uy pabed pwee e mus
frozéﬁﬂﬁcleagoﬁtaagﬁa%gr[ akﬁg tﬁesi d?néxraﬁﬁ’cu!ngsk 3I§ bg%'\)ﬁa&ﬁ%l t§t0 thet}ER)L\}1 gthography

IS opene cl ose

explEldY topiethd fidCdn@he Wbt din teGdneAis Bl vaRY chdrBHbr dhd ARSI b ARG Erore using
substantially as shown in and/or described in

the @ehn@"@t sptheywl erihetiox $ag besduicngosef 1o privert it gask.@dowe RS inSigE approach,

forth nore completely in the clains.
the hthographtc. mask can be contaminated by particles that are Eenelated as a result of materials rubbing

when the Iid is opened or closed.
SUMMARY
An EUVY pellicle with increased EUV light transmittance, substantially as shown in and/or described

in connection with at least one of the figures, as set forth more completely in the claims.

BRIEY DESCRIPTION OF THE DRAWINGS

Figure 1 illustrates a diagram of an exemplary EUV lithographic system including an exemplary
EUV pellicle attached to an exemplary lithographic mask in accordance with one embodiment of the present
invention,

Figure 2 shows a flowchart illustrating the steps taken to implement an embodiment of the-present

invention.
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25 BRI EF DESCRI P1 | ON OF THE DRAW NGS

Figure 1 illustrates a diagram of an exenplary EUWY

' hi c systemincludi ng an exenplary EUV
‘%%%p%@%gpattached to an exenplary |ithograpHi‘d’Ha¥ROPH

accqr da ge w t h. one nbodlnent of the present

30i @%{ﬁ? jaics & diagram o “Q’tﬁ“@ ar3 CleqyaRiEs Yt ‘F‘%W\'/E‘ﬁ A} gremplary chip or die
fabt' J;]‘Leh'g)t Lﬁlﬁ‘}xdgqg c&%% g(g tec@'mgha |thto,?raplh1c ma&\/%ccorcfsl ance with one embodiment
ofﬁ@&&é,@ﬁ@ﬂ&ﬁ_PCﬂ U82007/ 023645 Figure 3 _

illustrates a diagram of an exenplary electronic

system i ncl udi ng an exenplary chip or die fabricated

by ut|I|2|no an EUV pel |cIe for protecting a

2l O BREER ihed wi th one enbodi nent of
the esent |nvent|on 5DETAILED DESCRI PTI ON OF THE
R invention is direefrg ‘Opﬁﬂe%’é’ PG\ RcTa¥d FQY ¢l squrpiigrngeq The

fell@\wngtH %ru?%nl\ !:omgm ftc ]gng T a aon per%amdnéggﬁle :m{)lgmentat:on o{ the present invention,

transmttance. oW ng I'on con

O A fir Ge drnfip FeU@E;'z@tﬂat RR phefhithvaioh Mayt J&Qmﬁl%kt@cﬂﬁ mnﬁﬁn'emferem

of the present invention. One skill'ed in the art
from elaogeifzely tihaksed ehepireae fiplidativd € MoieOver, ARYe dD&he specific deta:ls of the

i npl enented in a manner different fromthat
inveeoTenpleiiitubspd id preer merdeasch the leentimnesent  appl i cati on.

Mor eover, sonme of the specific details of the '

101 KSR bF ot PRI aen LS T eHbe it P e o

melteg%ramrgl\érs Q%faog%en 3 f the mvenTtmg ‘iio mamtmg%re\agt ottlalfe rgyoslmcnts of the present

ion and their acconpany
invehR&Card fRl dpQiic ?@esmb[acﬁﬁtd@q)regegt dgﬁrcﬁﬂoy af@%ENH! sﬂé'cy‘caily 1Ilustmted by the
enbodi nents of the invention. To nmaintain brevity,
pregitlewingnbodi nents of the present invention are not
specifically described in the present application and
ar eFifet | %?}@éldfagf@apﬂ ap ejepplgrg EFd (e plirpirdet)gitte graphic system including

S5Figure 1 shows a di agram of an exenpl ary
o BEPTRRDY GRS o G SHBGIABIG: 8 Ry win in Sempiay

senlicfagtﬂu&'(glﬂgr in accordance with one embodiment of the present invention, In Figure I, BUV

tithographic system 102 includes lithographic mask 104, EUV pellicle 106, EUV light source 108, and optics
110 and is in operation with semiconductor wafer 112, which includes semiconductor die 114. Lithographic
mask 104, which is an EUV reflective mask, includes substrate 116, reflective fitm 118, and absorbent film
£20 and EUV pellicle 106 includes aerogel fitm 122 and frame 124. EUV lithographic system 102 can be
utilized to transfer a pattern on lithographic mask 104 to semiconductor wafer 112 in a lithographic process in
an EUV lithography exposure too! during wafer fabrication,

As shown in Figure 1, reflective film 118 is situated over substrate {16 and can comprise a
multitayer film for reflecting EUV light. For example, reflective film 1(8 can comprise a number of
alternating layers of molybdenum and silicon. Substrate 116 can comprise fused silica or other suitable
material having a low thermal expansion co-efficient and can have a thickness equal to approximately 1/4
inch, for example. Also shown in Figure I, absorbent film {20 is situated over reflective film 118 and
includes pattern 126. Absorbent film 120 can comprise a suitable EUV absorbing material as known in the

art. Pattern 126, which can be lithographically transferred to semiconductor wafer 112 by reflective EUV
2.
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an exenplary EUV pellicle attached to an exenplary
I'ithographic mask in operation with an exenpl ary

senm conduct or wafer in accordance with one enbodi nment
‘%?Zwﬁ@aﬁ?esent invention. In Figure |, EUV PCT/US2007/023645

2 lith h k
ol PP Tl P e é'&r@@t??%ss'eﬁ%s@?mmg porions

of Qﬁ@chﬁsﬁlnl cto
walt or 11%@8 B e S N M
strikds EAPOGE PoRdhCof reBELiVERSK | RO encWbul dﬁJhlﬂE&Cd@SCIEIWGJC%F \L/a@é?tl 12\4)? opucs
mask, includes substrate 116, reflective fil 8,
l'Gabsorbent film 120 and EUWV pellicle 106 |ncludes
aerggel film 122 and frame 124. EUV |ithographic
sysF‘éWIWH dnfigupse s figmel ‘?4z’é eftaghed 1o fitiprsdpbic mask Bt andean cmprise metal

or “m qu; P g ]%g sen1conductor wafer 112 in a
(i { :‘ho reall aﬁ:ua ganée & as [ilhcklgﬁ'i %SU\\ythl] (‘t‘lhkfd)fe%flﬁﬁ)? iémggtm(@ﬂ and 1.0
cm tf&QLan‘gHr TS I\Q@an e ;g[@nkﬁgd & ﬂho&xa{}nc dnAaé( 1%4 Qy %J eSf?r eé‘t”g}éﬁ %theéﬁb[able

reflective film118 1Is sit over

typ€ BFaGATP IAlIsS @hcdn i Bigli | takljog'iyﬁrn i |1srﬂlofuggd &efln€634 Y sifost¥ over
light. For exanple, reflective filml 18 can conprise

m@mmmmmﬁmmmemmwmmmmmMmWM%MM@&mmMmm
silicon. Substrate 116 can conprise fused silica or

5"“6?%# d@‘éﬂcf afiereqsdiSer aad LH ey ingeee mattdom\R6E Wiish efbrmek peathisiudRe of

Ekﬁnt and can have a thickness equal to

I'mately 1/4 inch, for exanple. Also shown in
LN n B3P RED AR B RN FEGY s it s

partidlesion, Bt codticling) 1nd faph RnaSkOiEp Eﬁdsﬁeré})y%h&.@a@ﬂy Qi pattern 126 on the
absorbing material as known in the 30art. Pattern 126,

surfgia piothe rvain Avegd! Himhi@Yraa prhtes dthdgyapitid 18uis f0@ 6@ PhrtclRs with diameters larger
sem conductor wafer 112 by reflective EUWW WO

than)l §§ 870806 SPCTIRIS 2007 Bim3 Busko kiepsparticlgsamchiepaftiole iEdat byufficient

e renDV| ortions. of absorbing film120 to
dlst%gc f?om éJatXe(r)nr %ﬁg S ﬁgpaggllei_ fjrogxrpgm%}rnn}e%?r] EREG toF yvafgn! 2pgring the

l"hd%dgﬂ“ﬂgiﬁ ni% 'i;lé%%sf@%lu%g &Etglfe%grtﬁélg Ure %pt § §g]§tg'39 tql%%t],g%:h gang%rdepth;
of-fecesf dfeet itnvngfopdican ﬂOlSAdro%elrfm h @QL@&J ve%ﬂl@l }ﬁ&tﬁ@ﬁéh?ﬁhn!n@nance and can
sem conductor wafer 112 by optics 11% 5Furt her shown
mmmﬁewagmmé form ¢fja aaterial R4h dssili@tt ached to |ithographic
2 104, and can _ conprise nmetal or other suitable
PPl “ﬁ?éﬁ%“i%ﬁ“ﬁ&§‘WHW@%ﬁé§§"TQ%%*WhW@ﬁmmawwb@bﬂwwn
¢ nt i, met er for exanp
9{).{)%5:%@? %ﬂl[‘caélg fie dcnilt{es raHélgrg%tgeeln?ti %@P%H?I@ Pﬁ%g‘?{“ ‘TP}H“EESW‘“ )
and gf’()lﬂ% ity ln of fast ner
R hown e el R AR & A5 2B RS o
aerofet Garme a kRidriabinela 8 pHeUELIVE Chngaen, 1.4 tdu@gﬁ.a/gllmoﬁmm&k ttﬂzpé]‘xy othe!? form
addition to nounting aerogel film 122, frame 12
of m&‘é‘ﬁ@é‘ﬁ Aemengeshle pardpeetivE2P atrepeloguctufay ISSBthblataepi)ngetam&s composed of a
stance of between 0.5 cmand 1.0 cm above pattern
“e“”i‘éé’, TRCURC I osr RS G 2¢rpgsl gl&rtf 46 gl f Ravtghaspitiring, has a
vi des rotectlon
wons TR R e 0 OROGGT 0 R SRR, Rt e s, Gen
phen@BenPdhd: kafids @iadeIen i@ MrERRERGE bﬂ:gmlslés SRQQF tﬁ:ﬁl%% %ﬁﬁhs opl4ght
and, thereby, undesirably altering pattern 260
Trangmgs{uatpg dof to Ringeighnag ering@ biogeke! filml A7 tk2adniada vp Fe@ltcﬁg the size of the
li thographic mask 104 fromparticles with dianmeters
aerogely '@‘é‘ip‘“esl SPopomaiticeDis @i lidnelyakrgousfiom tdx ampdodt beAmseag el case
with b ] articles, such as particle 130,
'ma?dglsﬂ¥?@%?gﬁ?m%¥¥? A8 U PETTEEL BEE ™98t 0 pr event
the particles from being pf3tnted on sem conductor
waf er 112 during the lithographic printing process by
ensuring that the particles are kept at a distance
that is larger than the depthof-focus of the inmaging
optics 110. Aerogel film 122 has a very high EUV |ight
transm ttance and can conprise an "aerogel"” formof a
material, such as silicon.

hthcgrashlc mas
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20" Aerogel s" are a class of open-celled tnesoporous
solid materials that typically conprise between 90.0
99.8 % air and have densities rangi ng between
‘{gfaﬁ8PF “grams (ng) per cubi c centlneter (cﬁﬁyﬂﬁﬁﬂ”mwﬁh
éggg?tam{l arOel’y !(%']up degsq¥ aeroge!’ ﬁlm lﬁacom%rﬁes a &P‘S&“éf“ ap é(i;%VYef?rH QHO to

acHRE ng@érogleoﬁlm haanéTREhefZU‘al[1gna§§msamtnhcghtﬁé’ m%W‘ is selccted for ow EUV
transmssion, i.e., |ower EUV absorption |oss, an

db@l’ﬂthOinl&R&ﬁp@f o filkshiat cavBérpiibedd silicdM aedgel) @Bl@ﬁ&)ﬁ\brﬁes porous silicon.
perspective, an aerogel structurally resenbles a

Siligpromagec! and virg loodepds elthoorbrimaely2 59 metawonkpaai to the significantly higher
i nterconnect ed nanopartlcles An aerogel, due to the

desPed dric Bt ORI Bicgh tar tﬂ%frgrewgﬂ bih fggned by plegtrechinaes] disolution of

soljd filmdoes not have
sﬂs%asfrf’ %ﬁg Sglg rm: {l—ﬁlﬁgase? so%uafar(])n 60[ texaéng haé?{g]ﬁﬁf%ﬂmf% éfroge] ﬁ!m 122

antc@kﬁﬁte fprhz@egﬁ sW%%eWhh S&eﬁo};egmm § f%air?lfr'egqf I‘h@ % ttll fi Cameaéc’rogel

smal l er than the wavel engt hs o nsm ssi on

, canl @ SSmaEie ithdegmaiyd LiyGhges i 4 ﬁfuhd’ilg:orhtzﬂn:@rlmﬁef O@RIbie fnbdidOr G Bition

be m nimzed by reducing the size of the aerogel's
mefﬁlaﬁﬁbe? wheniypg r Hhy smpséehited dmdrss! pantten bulradidtyd e \eambag @l Sause
omthis standpoi nt because of the ease 30w th which
P“"f‘?“ai‘? Bowgpaiclss plothemeiy teretelhiotng a petal dese. t Aaneplbfoam comprising

B4t i s gy i
| ow AdRRS kil 12236 tQigk%Lss fid r\mullzg‘m GOTRLLR Q%m%mgﬁ g O rf’f‘!:rometer and

an aerogel form Also, to achieve an aeroge
applraiizelg 100 giaroktibds, Fok gapid. Na BB Finbddaim CaerokNBmTRL QR ha@é a thiSkness of
sel ected for | ow EUV absorption. For exanple, aerogel
amﬁ%ﬁﬁ$u290@&Wméeﬂp&mgbda%spmwmonmaa{m@emwmmhnmhmgzmmrzzmn
ri ses _poraous, silicon. Silicon aerogel has a very
trm}srgx\{;\;e

R ot Nt EKY Hekt ahigh afvaglagsppsy prselie inrvpraFidelthonghput loss

f 2.
"hégﬁvéhgghﬁygﬁ&]§¥Plconﬁg%H%Z%F e%ﬁxﬁgs?%Vﬁgﬁgﬁvea“m“@dfm“
havRl @ GLikRE e Lalicadd §§e9étlutphrgﬂe Q(t ]prﬁé Ldv&:p Qndl Ifb\/atr:m%rg!s&g eﬂ)us the

fluori de (HF)-based sol'ution, fof exanple. In anothe
inve oG derpgeindly ualehh\@ge}llckﬁd%d thar & 2idekGadgICO PROKilisSarfidterBle Rkt t@ll!low the
such as netal in an aerogel form e.g., a netal foam
nerogel rﬁb‘g@we mfhﬁeé Wit suws}e@m wsk oged mag antidre sichrym@diclny30, while being
hineTPrEgN 8 %y g with a solution containing
i“ONe" P“%eg 1Bt BB P& B irsisi t i on netal such as
rut lﬂzﬁﬂa‘x H\man ITF?IIH!? Wb?%r‘l%}%ge mé 1sr59t194%d UTHD IpT ? g)P id%l rﬁ)m&fjes a

irradiate cause
soua’ﬁcﬂ(ﬂﬂ@ﬁfrltght(ﬂar&@nsféfnnﬁ !31’@@:!’1@166&’11 ithe s%@@&?ﬁth@&ﬁ:m Gk %4m§tse¢rllconduuor
foam A netal foam conprising rutheniumhas a very
wafdyildfh Ol dewni iofigrre ] isi@MOBRIV N BB fo& HUATHghtGor@I1bY passes through
advant ageous for an EUV pellicle. Aer oge
aerogs! fig 1@ 2f Fﬁ%’spetl ats g.]@rq@ig:glkg;.glg surfigbg < Hthegsanhibrash Q:,(t4v\/@®rp0mon of EUV
onete and appr.oxi mat el
light Bg rth(%t nsér 5a SDOX1?Ib?f r%g%célﬁep 1[@ 1121 ﬂdtésn'@‘ @ﬁiﬁ(&d}pf ﬁlﬁﬁ?:ng @rla(blélreﬂected
backl indolPh e Pﬁﬂ:@?XQW% Of i @PRT 9X L
ac - g?@omet geer o STE fﬁne8§1§§%6 g%%r(%i( ass tFr% gﬁ %{63 810 and strike

semidbr@iconeifen 8, Irﬁa@ﬁt:@@,@lle pﬁrh(lmmf hadenCAN Ilgﬂ{EP 34 the@NS dosoPRk Bim 120 is
than 97.0% of incident EUV |ight, which advantageously

absortad; gridt thereifane, gt reffectefl back drotdhraoughiouti22. d88, faterans Ebhsterred 1o, i.c.

| i t hography exposure tool. Thickness 132 can be

prinigd o, f?ﬁ‘l“f”?”%"é Pdert] by eflecigdtiUdight R0, albieioigyst poftioh pf ibriggit YV diht

l. bet structural stren particle stopping

B4%%Wg?%gw 3 é%Vm¥Hde%¥§gﬁ%ﬁgm$ﬁ g&WWhe i nvention's
aerogel filmcan have a thittkness that is thick enough
to provide sufficient strength to allow the aeroge
filmto be utilized without a supporting nesh and to
trap particles, such as particle 130, while being
20t hi n enough to provide sufficiently high EUV |ight
transm ttance.
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Further shown in Figure 1, EUV |ight source 108 is
situated under EIJV pellicle 106 and provi des a source
of EUV light for transferring pattern 126 on the
‘%%F*%@%”%T I|thograph|c nask 104 to sem cond§dtUsRI07/023645
E ﬁg 0 shown in %u e 1, incident EUV |ight
134 FPEATROV PEght: @ba, bt gtegh af‘é%eé’sﬂt"h PisH O &K seyeiponductor
waiferl J ]?E&i%gulqged %UMCLE %dl cflr%:_clbzefﬂec%? hao q Fl'?tl {6 10 ee?ast tg%\e?d g’%’[ﬁg’?’?‘%ﬁ twafer

t hogr aphi ¢ nask
ilzltgfzhntnmtan SO IR Sraic RAKLH 10 By QUV fn%glr gﬁ& br}ﬁﬁngfp'rcjcg& 14 %h«% B i
is not covered by absorbing fi I's reflected ck
Figteh f ourgitvndvemnodiel I4ﬁsls|tmed&&eﬂﬁorﬂ@fot egéreth Y fabiic@Bd codedBentty with
whi ch can pass through optics 110 and stri ke
“”@‘@Fﬁ“‘é% nalet Br Swakaductp die 1]4cae bnt masibrocetsbratio G eiaople.0flowever,
J gt EUV |ight 134 that strikes absorbent film 120
“"1‘°§“ El F’Hé‘b“&ﬁ‘d’ COPPIET BIMETWY AY e ophgrtyRecyl @&g%tafbwcww@ug by the
art. a%.ugx%e‘!vafgr f!xbmca%on pattemuI%lS :P ? %ste rrerr] 1f?§c6mru!0§’_dfté(§r€ St e:; c{sgvéep &8 ‘other

print ed on, "seni conductor wa

senﬁbMthdr Gt b3 odin@bhalce LR DAY LiiAN,O Lhﬁs,{ s;t

i ght 30134 that Fs refrect%d off of t &ﬁgd preserve
bregmyr Sad@nduftod did ho gimap Riperatepsdm s’lzﬁéenducwﬂwafer 112 in a dicing process after

2008/ 060465PCT/ US2007/ 023645 Further shown in
fabrepeiggy plserpicongigtog wager 112 0asibeen sintpiestied bet ween EWV pel licle

106_and sem conductor wafer 112 and is utilized to

fo C’Ugls hatlhdringr érbzterogeéf [néetaégUEwyhcflq @moteg_tglgttltogyaph:c mask, the present
invern Ie?fgcuﬁg»agr&g: S[?e ]ltl? gra%%cgmcs)l{ fr\cg\n@fuer g‘ %{tﬁ%s lﬁ%ﬁm @desagably alter a

Ri'c pr 'n-an
pattﬂﬁ bithé MG PEBERS Rkso, By [att[@lﬁ{ an%@QMﬁthouﬁJanH Sitkon aero el, for example
sem conductor die 114 is situated on sem conduct or |
the ivechén achikes ankelY @iikiabiving 8edar@ @ Mertbksd O hiyht WinkrRtan® compared to a
sem conductor wafer 112. Sem conductor die 114 can be
conygntippid IEH Brreltids séy o @iu, the iprentévr alyp hobieveHowE Meyejlicle that advantageously
ﬁfnj SHT r die 114 can al so conprise a nenory array
PO BERES THYPRY O EUK e abibeges el SR oU R

ar tanuw dh av\%(vg{mrt 11%9&1 dl%ad% I{:Pe% 11'2 mil&%l accor V\ém an egh%gltnﬁrgt of the

transferred to sem con

pres&ife vEOOHd UGH K dehitesd %aﬁxH@Eﬁéj bR 1R SV oE ﬁ&%&é%tz% thmteealbparcm o a
112, which are not shown in Figure 1 to preserve

perspyr céwdtnyry skBeimicondie tomple iaeed ddy caiaimx dene sepas abeds & k@nvoive
sem conductor wafer 112 in a dicing process after

w“ﬁﬁ?%ﬁ??@%?@ﬁﬁmﬁﬁs§éﬁ%@6ﬁ@u6tor waf er 112 has been
BT e 97 8! P e Fip @8$g§ﬁrra%9ﬁla§a<f'wrw by

“S'"F’F?‘f“gﬁ‘ﬁsgﬂ?’% bR ot B CR TRl b pes gt e n

EUVIRGh@S il cyss. abdriag mal:@\atuty@Fth.@,ﬂo&Ja SatlEBSI6 Sh 1RHEA AR Srask 104 can
Al so, by utilizing an aerogel filmconprising a

be trgq\sferr@dom regigtreogpd [ semidoaductencaip ll B2, bytukier dnrBU&NtHogriphia Ghit@ Vi@ch uses
an ECIV pellicle having significantly increased EW

EUY | g@‘ht“‘“"f’%"gﬁ'g‘n‘?% Taaﬁ%f@“%f@ﬁ‘b‘é’f‘ étfogelpwiich eff&tive gratpaniithopmphic BI04

n al so achi eves an

ﬁnméﬁwmkgwﬁwm mmf%wesﬁ 55%9Yﬁ%%ﬁ§§9 h&bﬁ?ﬂ@?ancreased
t hra@ HQJ‘H@&JBf f@tvch@x@?(ﬁ%mnl:dnﬁtnggﬁ @plla)éanleb)é pe%ﬁ‘ﬂéd%ro&%&mconducmr ie 112

conpared to a conventional pell

in a SikioyyBocass hitked Wirkraitbticatidnl hakSebrbdo Pl @edd Re@XBABbHiY| ]m’aﬁ)g fabricated’
according to an enbodi ment of the present invention.

by “@@rﬂteaﬂ"’f’f‘“ww peiliglpy 6 frevepting sditholyaphiz madéman|EEF tithogidphio frocess, can

be o L har% 200 that are apparent to a person of
b"ir fﬂ’f’rﬁcﬁ?m GRTP I the art. For exanple, a step may
consi st of one or nore substeps or may invol ve
20speci al i zed equi prrent or materials, as known in the
art. Referring now to step 202 of flowchart 200
in Figure 2, sem conductor wafer 112 is fabricated by
usi ng BUY pellicle 106 conprising aerogel film 122 in
Figure Ito protect |ithographic mask 104 during an BUY
l'i thographic process. During the BUY |ithographic
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25BUY |ight. Aerogel film 122 can conprise a silicon
aerogel which effective protects |ithographic nmask

4 from unwant ed particles and provides S|qn|f|cantl
‘Y%@W@Qgéﬁ BUY |ight transmittance. SH1A15281F/425645
of fJo gart 200, sem conductor die 114 can be
sep ﬁ%{% IrpIesch B RIGR GFEPIEY Clefranioqsyen] w“ﬁ*"afwmxa@ﬂaw chip or die

fabg&x%& E%Lrﬁ]:l & ég EU\Waq!i%l?[ TZ&Q{\%{%@%M\%Q&;}Q% Enrqs aatccoaia ngwﬁwuogff W&)odlment

of ﬁx@&csbrﬂM%ﬂ&dnoﬁ]ecﬂoMIMb In@hs JxQﬁplaW Rli8& BN 80484nd 306, 1C chip 308,
l'ithographic mask In an EUV |ithographic process, can

dis@8b eongom¥htc 3 WPING G5 SBIingliie andl Derc@XBP kiebugh Wit board 314. In one
2008/ 060465PCDUS2007/ 023645 Figure 3

empodimgaii aleatraais sypted i3Bynarrinciyfle mere taxreawp Figpiyboalde dd eb@ri08 can comprise a

stem i ncludi ng an exenplary chip or die fabricated
senb%]é

U g %‘iﬂ“"EﬂJ\?‘"b‘é? i r‘”h}iff‘ atfaéwieﬁ@f uging an embodiment of
the u}\{gnlgg &rlﬁRh efl"clylg‘lrcc’, pel&fqe R)% ure 1 (?ln gngudes c&r[:ult &éGg which

e prese I Aven ectrom c sys
can®¥ BRI frbdssHDEHL &% Ee302 304, and 306 | C chip 308,
di screte conponents 310 and 312, residing in and
i Nt a5 GOMILEhed, e 364, kraBdd ardd@akid o8 difuit bord @M¥8ind &n each be,
enbodi nent, el ectronic system 300 may i nclude nore
for ekpamie.oneenied predsising bvia€dy), k @upiftrs por8OIBr. e alftitd oisp po@sser (DSP), an
‘mé% con%uctor di e, such as sem conductor die 114 in

“@‘fi‘rs%e“ ic infgiedgirul (ASKRrq vidse @acewg m@ﬂ"ﬁgm AoPpBHIE RS fte, an RE
th nve on's EUV E el
rece 6% an EF k‘mymlper, a‘l lmaFﬁdﬁnS?{ ﬂp()%%]bg power F()nidoe mo??e %nlLJéYf)[PC\BKT.’Gf!IamCa? motor

cit
con%]'n{éhh]ec &'l fkaﬁ pﬁgrgr}ngarbfg Fﬂ&@&ﬁ? g@fj)\) fan &R&M‘ & modiR uﬁtﬂgm modern
in Figure 3, nodul es 04 an 306 are nmounted on
eled@bricdiicdit &I dirddil ﬁoaﬁﬂdi rﬁﬁlﬂclﬁﬁ@ Bunld&, of intkQorh@F tra€X @1dh&un 1dlkigure
central processing unit (CPU), a graphics controller,
» far iferepintegting Bbdylaed02, 3Pl e S¥odisceRSM)noncatn 3 A ppl 312 atdi 16 phip 308.
pecific integrated circuit (ASIC), a video processing
rmdﬁllsoesm“éiﬁ" %i%rfﬁ 'G5t é‘&é%m%w%ﬁs aiﬂ“'éb"“féﬁ [4papd Gap eagiPRj8rior cxpple,
any REm1£o¥1(ﬂlP§mle d;ﬁul?{q fabn"flcatec! ?z:n gr‘? esm%ﬁdtmengc% thé mv%nugn evﬁ,rv pell:':le In one

contro , an e cal cont
emB¥BiGeH: 8C cip 38 nfa) &) He 19&19&9([ OB o8 @ Bl Can@ Fnhiy POk 1y (P #ted W other
any other kind of nodule utilized in nodern el ectronic
mmmks@mnﬂmbmamﬂsbw@nr@um&wh@andraﬁé3canmhnmhuﬂemannumbﬁnam
of interconnect traces gnot shown in Figure 153) for
moynisf et Aetirbetd ff*ﬁgndﬁweﬂh &g eﬂmpieealsa@ﬁte@@@ as mesr@w@ngea BAW or

&, onents 310 a 12, and 1 C chip

SAHER T "B G 3mP‘= % LAt &ﬂeéb@ﬂ’ Gl o mEobhe e e o
QQ& ofa b o AR € G55

transem Cdo %tuc():rt o?kedlﬂngmgﬁmgrdea 11 %Fo(:‘:, taé):}n% drmesa : Zi ng an
enmbaeki-smdysi@f 300 bA ok DMeHt ik QR &angle'vd Pek |Lén§llt@1tdt1l)rﬂ dBRE, a wireless
enbodi ment, 1C chip 308 may not be mounted on circuit

comfygeiradon3 1@41;06 and preyy, do@itdhing érvcanneat, @ckpwict.l cateh @ILAN, a WLAN, a
modul es on different circuit boards. Further shown in

B‘UWOM@'% de‘ﬁ‘ieszbi“ﬁ%“'eca@%iﬁﬂd}%ﬁt%d’@R‘@Ye'aﬁ‘é"’@:t@"dafr & dig'@z@ video player

rcui t. boar can ea

and 8r recorcﬁ: a compdte:'sérmé)Pttgl flliﬁ eiw IID[! se% &Cshtelgt seéﬁyg bPh&ICin"l rﬁuélerg( a digital
aut%%@ﬁrol%}éﬁ:faj d éltﬁry c&ﬁrot‘eb ﬁonlue aglﬁmnc@ EQ%@@ Iy cml al gluzg ud(i)o ocr: Hdeo

an operati onal amplifier, sem conduct or dEVI ce, su

rece\8r, & Hﬂ‘tﬁiﬂ;&inﬁﬂ; OfersOdal cﬁgnﬁih@@ﬁm%ﬁh hesightd1 k@ne pRANnARYI&NBgital testing
el enent, an inductor, a capaC| tor, or a resistor.
and/or measuring device, a digital avionics device, a medical device, or a digitally-controlled medical

equipment, or in any other kind of system, device, component or module utilized in modern electronics
-6-
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El ectronic system 300 can be utilized in, for exanple,
a W red communi cations device, a wrel ess
comuni cations device, a cell phone, a smﬁtching
WELWPHEWO46] router, a repeater, a codec, a LARCTASIRPRNI645
a 25 Bluetooth enabled devi ce, a dlgltal canera, a
PPFYPtal audi o pl ayer and/or recorder, a dlgital vi deo

p| aMlle, b@utﬁjéuggra{l Ee?oce f‘fjm cornlpns%né qgm:famf)le & s@con aer%igel 15%t] lﬂJV pellicle, the

tel evi

mvm%mwd@ 4] EQivt ;ﬁl!:cl@%&%&lbyﬁpr&%t rlmogéﬁﬁﬁtnﬁm frefth unwanted particles
digitally-controlled home appliance, a printer, a

while @ia@dgeoudly phogdifigadignifithelyOind@dasell ETC Oight @aerhiM@te, BNncRsing EUV light
transceiver, a personal digital assistant (PDA), a

trangfigggingeg fhe ga«mémpii &YV negltide videegeasigivgictsed BYeditenghandbare tol
neasur|n@?deV|ce a digital avionics device, a nedica

‘h‘otﬂ%‘%‘ gine hoergphis p@qc?sﬁ‘l‘gl"{/a EBierSIr Eﬂe"rredl cal 30eqU| prrent
o dl{lj? ﬁlle gbov es(, dpuon op the d‘é‘éeﬁ%él“ eiSC an 25t tluaé er moqu]ees can be used for

lmp%gglﬁr(ng%ﬁ‘.@f QE/UE%?EQQF n@%%ﬁ%ho@{)@{mhﬁgh&xq rt]sssr,ope Morgover, while the

by utilizing an aerogel film conprising, for’
mveﬁﬁ@alﬁmb&n d@crbkd WitQfkciBlElR@R: o dedhintembdEldnt € bdriof bdrdidaf 8kl in the
i nvention provides an EUV pellicle that effectively
art wugtapedcateaghal ¢hiiipogrmiphnade imdsk afid dwil witwaRitpedngfamt thedpigisand the
whi | e, advant ageousl y provi di ng si n|f|cantI¥ i ncreased
)

SCOFEBV**? IEFATOnt B detcBlite embomipentisy @ fsﬁowgiefew gt as illustrative
and nat regxi:crttl‘lvg t ﬁ 10u’Ed g[slgebe Dn\éeerqt IEJ\}paIt Stft :nventlgn is not llBl[e ? éhet %'sgicular

eously | nCr eases hography ex
embBJi&&HgﬁQH@cd Qx%sh rl!vgt :Is 'c&p’ﬂiﬁg Blan\' Gealthn &:@rﬁ@'n&gm&tmn@l and substitutions
sem conduct or waf er. From the above descri ption
withoft déplreng fidwheliatstoPdbf the invetidani f est that vari ous
t echni ques can be used for inplenenting the concepts
of Thieangildgelfitie vithyerrbse O ighto wmitigepias beemidgscfitedm i t s
scope. Moreover, while the invention has been
described with specific reference to certain
enbodi nents, a person of ordinary skill in the 10 art
woul d appreci ate that changes can be nade in form and
detail without departing fromthe spirit and the scope
of the invention. Thus, the described enbodi nents are
to be considered in all respects as illustrative and
not restrictive. It should al so be understood that the
invention is not limted to the particul ar enbodi nents
descri bed herein but is capable of many
rearrangenents, nodifications, and substitutions
wi t hout departing fromthe scope of the invention.
15Thus, an EUV pellicle with increased EUV |i ght
transm ttance has been descri bed.



d ai ns: An extrenme ultraviolet (EUV) pellicle

for protecting a lithographic nask, said pellicle

conprising: an aerogel film a frame for nounti ng said

aerogel filmover said |ithographic mask;

wherei n said aerogel film causes said peIIicIe to have

i ncreased EUV light transmttance. 2. A sem conductor

die fabricated by the EUV pellicle of claim1l. 3. The
Cleesi conductor die of claim2, where said sem conductor

die is a mcroprocessor die. 4. The EUV pellicle of

claiml, wherein said aerogel filmconprises a
. mat ghicly € A dit g 1lCalTlc 1§ sai

et 85 loh ARASEOUEIy ] I 1995 0L LA Bl sic
pdbﬁcé@apm$ma wherein said material conprises S|I|con

T [licle of claim4, wherein said materi al
con%f%gggyggﬁetal 7. The RN pellicle of claim®,
whez &ame Saintbumth @kaid aarpgd! Sidrs olveltsiaeirilthxmiap h& mddske EUV
elljcle of claiml, wherein ero

P i B b 0 KA oD RE G o eliEreRRgy BUV light
tradsir@tdnce. 9. A nmethod for fabrlcatlng a sem conduct or

di e, said nethod conprising steps of:

2. A semiconductor die fabricated by the EUV pellicle of claim 1.

3. The semiconductor die of claim 2, where said semiconductor die is a

microprocessor die.

4. The EUV pellicle of claim 1, wherein said aerogel film comprises a material in an

acrogel form, wherein said material is selected for low EUV absorption,

5. The EUV pellicle of claim 4, wherein said material comprises silicon.

0. The EUV pellicle of claim 4, wherein said material comprises a metal.

7. The EUV pellicle of claim 6, wherein said metal comprises ruthenium,

8. The EUV pellicle of claim |, wherein said aerogel film transmits more than 97.0

percent of incident EUV light.

9. A method for fabricating a semiconductor die, said method comprising steps of:
fabricating a wafer using an extreme ultraviolet (EUV) lithographic printer that

utilizes a pellicle for protecting a lithographic mask, said pellicle comprising an aerogel

film, a frame for mounting said aerogel film over said lithographic mask, wherein said

acrogel film causes said pellicle to have increased EUV light transmittance;



fabricating a wafer using an extrenme ultraviolet (EW)
l'ithographic printer that utilizes a pellicle for
protecting a |lithographic mask, said pellicle
conprising an aerogel film a frame for nounting said
aerogel filmover said |ithographic mask, wherein said
aerogel filmcauses said pellicle to have increased
EUV |ight transmittance; dicing said wafer to
Sepdicaig8aig avaterse BEpaciokaet @micindsctoddlesThe met hod of
claim9, wherein a material in an aerogel form
wherein said material is selected for | ow RN

[0.aDSPRPhiRdd i iR oMbt Qfm&h@dl Mh 10 2 MRS §hih,, S\@l‘léflun said
mat eri al conprises si li con. . The net hod of 'cl ai m

WME@a’Mﬁ@?@@hﬁ%éﬂﬂtwﬁﬁéﬁmahmtonpr|ses a netal. 13. The
nmet hod of claim 12, wherein said netal conprises
ruthenium 14. The nethod of claim9, wherein said

I L.aer tigehethbd of ¢laiansymthsreinmyagl mh@rialTénpriparstdenh. of
incident EUV light. 15. The nethod of claim9,
wherein said sem conductor die is a m croprocessor

12.di €The method of claim 10, wherein said material comprises a metal,

[3.  The method of claim 12, wherein said metal comprises ruthenium,

14, The method of claim 9, wherein said aerogel film transmits more than 97.0

percent of incident EUV light.

15, The method of claim 9, wherein said semiconductor die is a microprocessor die.



