MASK LAYOQUT Background of the Invention 1. Field of the Invention The

i nvention relates to a mask |l ayout, and nore particularly, to a mask | ayout
capable of enduring distortion fromair blow of nitrogen gun. 2.
Description of the Prior Art Cenerally, sem conductor devices are used in a
variety of electronic applications, such as conputers, cellular phones,
personal conputing devices, and MadKbAX&OUBRpplications. Hone, industrial
and autonotive devices that in the past conprised only mechanica
conponerB#kpovhdaie @hweatiooni ¢ parts that require seni conductor devices,
for exanple. Sem conductor devices are manufactured by depositing many

di fferent plyPspheimyBtiesi al 1ayers over a sem conductor workpiece or

waf er, and patterning the various material layers wusing |ithography. The

mat eri al €, ol
sem con heqx%n?lo}gﬁét%ﬂo a?/m% ‘%@n%ﬁdmé&s ahﬁla?l& %Qﬁ?sg nj\é(gn ang bléetocf hed to
formint 85?‘&‘%%%‘ E{anfgcfl{lglr(ql%gf EreEiy y be a plurality of transistors,
menory devi ces, switches, conductive lines, diodes, capacitors, |ogi c

ci rcui t & Desaimsionef the Rsiardshi ¢ conponent s formed on a single die or chip,
for exanple. Optical photolithography involves projecting or transmtting

| i ght t Kranellyaseprcamdnetor dongasiaseusedfin o yatigulof gleetsemic apicationsngich@ent ar eas
and opt icoatputers; kelfulargphones pspana comaneasdevines sandasdnyarthegrepplitationd=or nmany
years i rHéhe isd@sirbnad aiindtivd devicys thapihitioapast cdniyagsed phly médahioalques such
as cont agpdhédé hé\g hatd S tFEni YpaetsithdtirBhiredBghidondi @61 devicepfonéiangpldave been
used to pattern naterial layers of integrated circuits. Lens projection

systems orfdﬁ@t@? A& Jnhﬁm&ﬁﬁeafw éiﬁngﬁﬁny 3ﬁﬂ:rén@ bypRabE RLRHAD.

V\ﬂer einy e-? Ewclr% Pr%?c%ﬁéu VQ&II%EICCE Hle a atn%uh 'té}&?la?f&gn a
phot osen tﬁ B la 0s€ g}h%g) r%f 1oL Hﬁ

vvorkple A Qt}]é' % Y?‘f& rdoln aye IS, then
used as SS‘“I":‘?%Q“‘E ’d’e 18 a eglan ﬁ? to-f %Eﬁ‘?% 2% end in
the seni<¥6HEUCES: Thergumdy %%1515 S&%‘WI"W “§?Szé‘”5 Snt egr at ed

ci rcui t songuesctiygdipes, Id@dd%r?ﬁmfétotﬁ lqgafc@re"alstéoﬂné@ltheé elestienic sHIPLIREY er devi ce
Si ze. Asfonﬁ@hmmssglsfdl@@rﬁh@mﬁmlﬁew ces becone smaller, it beconmes nore
difficult to pattern the wvarious nmaterial |ayers because of diffraction
and ot hadpiehf sladtslithb@bplociusivekisrofegtihg er trarishiiigg dightthprugh egmttertnn

parti cul @knprid&Séf dpik ey oﬁﬁé ot frahdlddengdrapndtoptibaliyaies ot anspadht &em ng t he
vari ous Jipf@hdidr k@€ For e Rach hﬁtﬂe%@ﬁlhdbﬂd@&oﬂﬁﬁhﬁ? b@hln@sg&pPky Nk. I n
convent iohak, RS hﬁ%@ﬂﬁcﬂ 90, proxiTRBKprRfink St Isr Qérrrﬁ%tﬁ@ bebawy face of

a mask i %{Efﬁr 4 ArRRSE %Po 5; Bk Q0gy {or
a t 1
Fho e i @IE ggaﬁityeiaskgiﬁe%sFi gl B Bl ekl oe of the
1fh0s§? gily maslg}::[o 1mp11[i)ge upoen a pho osensmve matenal layer disposed on
semiconductor wafer or workpicce. After development, the photosensitive material layer is

then used as a mask to pattern an underlying material layer.

There is a trend in the semiconductor industry towards scaling down the size of integrated
circuits, to meet the demands of increased performance and smaller device size. As
features of semiconductor devices become smaller, it becomes more difficult to pattern the
various material layers because of diffraction and other effects that occur during the
lithography process. In particular, mask layout used in lithography techniques for
patterning the various material layers become challenging as device features shrink.

In conventional mask layout design, a mask pattern is formed on the surface of a mask
body, and a thin membrane is disposed on the mask body for protecting the mask pattern
from fallen particles during the course of the fabrication. Typically, as particles fall onto
the thin membrane, nitrogen guns are used to blow off particles from the surface of the
thin membrane, However, due to their less desirable thickness, conventional thin
membranes are often vulnerable from outside disturbances and a blowing action from
nitrogen gun often results in rupture of the entire membrane.

Hence, a filter is usually installed on a region of the thin membrane to filter out unwanted
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the thin nmenbrane, nitrogen guns are used to blow off particles fromthe
surface of the thin nenbrane. However, due to their |ess desirable

t hi ckness, conventional thin nenbranes are often vul nerable from outside
di sturbances and a blow ng action from_ nitrogen gun often results in

r upt ur e Pafticlase Bisspiteanoss ppitighes arqisplated fipm fhermagmbrang dyeughyhe wilizgtiped on a
regi on of atihier, chémicals sbehaaseantroomipiin gas could stillwenateste thoyghrihe GlterandDespi t e
nost pandisraptébe mask padteirat dtisfthaaiorddesireblst@apene hp sudya mask leydutforat i on  of a
filter, impmvirgahs deawdaclast eonvertional gask dsignd still penetrate through the
filter and disrupt the mask pattern. It is therefore desirable to come up
W th a MRgndrg¥pite hntiohProvi ng the drawback of conventional mask design.
Summary of the Invention It is an objective of the present invention to

provi de ;a - | vi f.ar ' [ t by
Comvens IOt g e SRS PULBER SR .,
presenta‘HWEﬁ?F%ﬁ,l%w & nggﬁ?l? HF%C?&E%%. The mask | ayout includes a
mask body, a.nmask pattern di sposed_on a surface of the nask, hody, .and a
cover di"éﬁ 9 1Y rrﬁégwgaéia%ﬁmPﬂ?*@fﬂgre&mtyr}vinﬁenarﬁa}g%sidawt%@Sﬂﬂ%@dcover
i ncl udedhg npskiilapent meludpes waghbedyea meek patein dispesedgas wefag ofitee mage cor di ng
t o anot bedy,asdecovesfdispesedorethe mask hodnit i Rypferablyrihaniskhody and thti ewggiosed. The
mask | aywegdds pohedies tizeretrskednouyd thacowes kncpales vo filtdi. sposed on a surface of
t he mask body, and a cover nounted on the nmask body. Preferably, the cover
| s seal edcatdaigioldnbthetiispaasf e prefiat Mektidindmaak thyoheismastospdt tRien and the
cover CQiRkilSRat Melulibd 4 Rlask BABS £ nABK pAtde isphicl Ol @86 oft the nREIEBERL
| nvent i gRq Wicher Mo dRiiain RE GRTE bOGY qi_féfeéﬁ?;‘}lik Sveidib s@lIEl N8hY theklitthed N the
art aft gl feaghngql,! ?{h%lhé)s‘twggﬂe ed%ﬂﬁ'tl'l@ .Fécﬁﬁfglﬁ)stekﬂgﬁ?tferthe preferred

U Is’illTustra I'n the various

enbodi ment tha I gures and drawi ngs. Brief

Description of, the IBra I n ]lP:i 1 lIIustratlﬁs & e scg)ectibve Vi emof a mask
| ayout P%‘E i piher g cﬁn‘rwegfgogrt %%;;% IR W1 IP(.)J‘@) bﬁ QEHPYHTERtI8h. Fi g.
2 illus a?jégaraslsgrlgggm Jfierye g‘f%gﬂ-%ﬂg ﬂs‘g;é egerirfion of ?HeEﬁﬁreé
enbodi nmeAtbogimaeng ghat jsrillugreted il varions figates anddrapdagsr i pti on Referring to

Fig. 1, Fig. 1 illustrates a perspective view of a nmask |ayout according to

a pref e Descrippvinrm tite Dfawtilgs present i nvention. As shown in Fig. 1, the
mask | ayout includes a nmask body 12, a mask pattern 14 di sposed on the

sur f ace rf. ttillestidska feghectlvh vieand adnBRVSloul Seconling Rch ofeilee efbeldinkady 12.
The maslys eskdt invetfogf er abl y conposed of transparent materials such as
glass or quartz, and the nask pattern 14 is

Fig. 2 illustrates a perspective view of a mask layout according to an embodiment of the
present invention.

Detailed Description

Referring to Fig. 1, Fig. 1 illustrates a perspective view of a mask layout according to a
preferred embodiment of the present invention.  As shown in Fig. 1, the mask layout
includes a mask body 12, a mask pattern 14 disposed on the surface of the mask body 12,
and a cover 16 mounted on the mask body 12. The mask body 12 is preferably
composed of transparent materials such as glass or quartz, and the mask pattern 14 is
preferably made of opaque material such as chromium for shielding the exposure light.
In the exposure process, the exposure light not blocked by the mask pattern 14 preferably
passes through to a lens to be focused on a wafer.

In this embodiment, a chamfer 18 could be formed on the top surface of the mask body 12
to surround the mask pattern 14, and a cover adhesive 20 could be deposited in the
chamfer 18 to adhere the cover 16 onto the mask body 12. Preferably, the cover 16 is
composed of transparent material to allow exposure light to pass freely, the width of the

" chamfer 18 is controlied below 0.05um and the adhesive 20 is deposited to fill the chamfer
18 entirely.

The cover 16 in this embodiment is preferably a -shaped structure having a top 22 and

2



preferably made of opaque material such as chrom umfor shielding the
exposure light. In the exposure process, the exposure |ight not blocked by
the mask pattern 14 preferably passes through to a |lens to be focused on a
wafer. In this enbodinment, a chanfer 18 could be faormed gon the top surface
of the /H8RIdgwaYs AbinsertpdntortheRpriie] frashs PacpBs 618 onlyhisresedRe?  adhesi ve
20 coul gotnddilsinaskdbady 12rveithauh eerteqtingghe sirtagnef Gempsk patian 146 onto t he
mask boadyediiin s®hefseirRel iy indiwed botveren 1 ¢over toapbthedagk pattandpar ent mat eri al
to all ow exposure light to pass freely, the width of the chanfer 18 is
cont r ol ItRgpieediwolle A8iwsias d0igpplidt @sihvecrdfbdinetiaposdtedap tie dovérd 18 digo chanf er
18 enti kigd MaskThRlydQY & adiBtidral hdlieSive HRALhSRAY could B SpBedbdivctively o siaped
structu ﬁﬁgﬂﬁ!&\:{é‘&‘ tBe LifBwAR RNF thlcdVP 16 béﬁ‘ﬁé@dsbﬁed?ﬂltd heehlfebriiBt of he chanfer
T

18. As tHE GR fs( ajﬁ(?%t'aﬁhégi'ue)/cogidsd%oa% ﬂec?!i'n e tBdriiONo Ohe LABWHRS K4 12
W thout %%%tgaa LG co%fﬂ‘ésuc{épgﬁgedqfl &aﬁﬁ‘% 8 cSrErtlge tﬂ’v% elerH% §HIDGBHER as alr
26 is i3 %Pbt\{ven “he ver .heng aDate' . spit’e only
one. adnddPETAEe s a?wsaf}‘? crr By ?%a %@4}% it nCover 18
onto 1 FEPHANEVGERAS adissives apt B P DI E THRYAIS R Y %e appl i ed
sel ect | v jnte ghaghamier 1§, hgedaesiondetipen the fuglementsss grenghisnebyer 16 bei ng

i nsert edubsiantiallie chanfer 18. In other words, a first adhesive could be
applied on the tip portion of the sidewalls 24 and a second adhesive coul d
be deposil®dt shouldite mohaintharded@teedmmdet Heistformed i tlentmbadimennfored, in

whi ch t hecdmmédataghiesiover a61dhé feves €6 onild altb &sinvainedulitbclde os dresubtce

di f f er eRff theBraskaRRl Y2 REtHOWOthS SR8 ofid RB&h e $8,.08hieh isd withiakd §c@pe of the
si dewal l;g a?e%)éeriinf eempver Hhlce, Mkip HoBoh Beehavdarg b8ld s phddashan bet ween
the 1w gh&IT/Hrd theh mbLEBIREAS b ALAREAB LY BleifasiAog0q2] L 'shoul d be noted

e a chanfer | rme me

t hat des?pl S I'n this enbodi t for accommodating

the cover 16, the.cover 16 ul d. al sqQ be unt ed direc .pn the surface
of the hasROBB %ﬁ.gz?v&%f: HBYFtrng"ég]ISB j{fﬁ < g&‘e a%ﬂ%aﬁ!e@r H1 ftﬁ?f\%i h.is al so
e ey Tor e BFSRET 1 o ACauH o B et et DER 2 £h
cover 1®reseuiBvesionhe fiekngss of the coveapeds Ies thar O OR&mnBdihearesel ect I y on
t he sur fragemission kéthewekerdddy steater thandGaprian crpepurelight peojedsipgrat 193nng
di sposeadratdnund Thelongswitypditheraven 46 W nrefseably dd®OBdicimifonmprethan 98% t he
mask patitaesmisdidn steaperadi nging ovithopt @fzewic edpe el (0ETfend! for ere fhae S8t
i nvent i @Ansrhizsioh Riogdgrens ubthg tWtho0by@anid Gape. | ess than 0.005m and the
optical transm ssion of the cover 16 is greater than 99% for an exposure
l'ight pre emblingaRlfd@3BMioRl cdA8NBonld@clnPREBYEY Y2, Ghe bRSerft W¥RALIdE IS
pref er abl¥gafse %@éﬁf_%sfﬁsr hs %;E%ﬁ %@@(‘ggﬁkﬁﬁ qk $311 99 cRdriAGRs@nd usi ng
W t hout ﬁ%rng g@ﬂt&cn\ﬁ%%{ IHa I 91 ﬁ]./ reo%r, thE c[) Q6?§£mﬂ({s@@8 k! 0N
storage add grall{ssplarne%t Ma en%t' heorl}lgﬁ(qhgou\{ %esg&n prevents the cover 16 from breaking or

rupture as nitrogen guns were used to blow off particles from the surface of the cover 16

while eliminating the usage of a filter, and also allows exposure light to pass through the

portion not shielded by the mask pattern freely.

Referring to Fig. 2, Fig. 2 illustrates a perspective view of a mask layout according to an
embodiment of the present invention.  As shown in Fig. 2, the mask layout includes a
mask body 32, a mask pattern 34 disposed on the surface of the mask body 32, and a cover
36 mounted on the mask body 32. The mask body 32 is preferably composed of
transparent materials such as glass or quartz, and the mask pattern 34 is preferably made
of opaque material such as chromium for shielding the exposure light. The cover 36 in
this embodiment is preferably composed of transparent material such as glass, in which
the glass used for the cover could be the same material or different material as used in the
mask body 32.

In this embodiment, the cover 36 is preferably mounted on the mask body 32 through an
adhesive 38 while the bottom surface of the cover 36 is sealed along the surface of the
mask body 32 and the mask pattern 34. In other words, the bottom surface of the cover
36 is adhered to the top surface of the mask body 32 and the surface of the mask pattern
34 while the adhesive 38 is disposed between the cover 36, the mask body 32, and the
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By adhering the aforenentioned cover 16 onto the mask body 12, the present
invention could use the cover 16 as a protective shield to stop particles
as well as chemi cal gases fromcontacting the nask pattern 14. Moreover,

as the cover 16 is conposed of thick and transparent naterral the mask

| ayout sk gattgneédeninaddiiontoveplying the afhastvea8i begvesn the epen e the mark r ogen
guns webedysadnddhemask prtierpd 2y roveaded inghistembodimangdbe adhesive 38 eoeld 16

whi | e elaisoibeapphgl ¢iig betsage thefcoatatiihg srrfacanlthelcoveraid amdshempalsbody 32, ght to
pass t hrshighistalse wikton theosgopodt thb pekeledndeptivine nmask pattern freely.
Referring to Fig. 2, Fig. 2 illustrates a perspective view of a mask |ayout

accor di g the céer 36@@@1@%&1@& oh&&h@éﬁ*‘ﬁeﬁ:@tof'tﬁb\&ﬁ Hdy 32%n8 Badkn Fig. 2,
the mask,|ayaut tHe;hﬁ §n§nd[5@=§l PR edithe BoTER3H, ﬂﬁé £k Patddn dh 3RPaRA on the
Surfacentrskgtrﬁ%gfl A a§ﬁ drurﬁrse@fesaﬁemw%q feQRdnitdraSk body 32.

The mask pre era y co transparent naterials such as
gl ass or ,quartz, and the mask tern 34 | r ef ram

mat eri al &58 Frols tﬁ‘ﬁ?%vr?f S SfI?fFfeEa?? %F‘BPB Pgﬁ ﬁtmat S‘é‘%\/agr 36 in
this enss aBrey eRlS My ;%%r S W AP EEh as

gl ass, |ﬂﬁf%$P@HnS VRS QjF‘a Bﬁfétff P%‘Fldﬁﬁgo@db%?urgﬁ?ﬁIoﬁﬂ'ﬁ’é’ot’ﬁelés‘é{h’ée mat erial or
di f f er eslinvieatingithe usage ofefiltth the nmask body 32. In this enbodi nent, the
cover 36 is preferably nounted on the nask body 32 through an adhesive 38
whi | e t Mhobotkilded inuhd ac evildfeatitie obwever thatnunserewahedifiaktamg ahdeltaatidmad of t he
mask bodye &&&iashditi@hsbsly baiiade Whid rethinin the teadiih@sof thé thvieatiérom sur f ace of
the cover 36 is adhered to the top surface of the mask body 32 and the
surface of the mask pattern 34 while the adhesive 38 is disposed between
the cover 36, the mask body 32, and the 3 nmask pattern 34. In addition to
appl yi ng the adhesive 38 between the cover 36, the mask body 32, and the
mask pattern 34 as revealed in this enbodi nent, the adhesive 38 could also
be applied only between the contacting surface of the cover 36 and the nask
body 32, which is also within the scope of the present invention. As the
cover 36 is tightly adhered onto the surface of the mask body 32 and the
mask pattern 34, the unification and bondi ng between the cover 34, the
mask pattern 34 and the mask body 32 is ensured as no air nediumis
present ed between these el enents. Moreover, as the cover 36 is preferably
conposed of solid and transparent material such as glass, this enbodi nent
al so prevents the cover 36 from breaking as well as scratches as nitrogen
guns were used to blow off particles fromthe surface of the cover 16 while
elimnating the usage of a filter. Those skilled in the art will readily
observe that nunerous nodifications and alterations of the device and

nmet hod may be nmade while retaining the teachings of the invention.




4 Clains Wat is clainmed is: 1. A mask layout, conprising: a mask body; a
mask pattern di sposed on a surface of the nask body; a cover disposed on

t he mask body, wherein the mask body and the cover conprises a medium

t herebetween and the cover conprises no filter. 2. The mask layout of claim
1, wherein the mask body conprises glass or quartz. 3. The mask |ayout of
cI aim 1Clg#tvsre the cover conprises a transparent cover. 4. The nmask | ayout
of claim1, wherein the mediumconprises air. 5. The mask | ayout of claim
1, wher éVhattihelammskispatt ern conprises chromium 6. The nmask |ayout of claim
1, wherein the mask body conprises at |east a chanfer surrounding the mask

patternlfgrm@,ﬁ )@hipaginghe cover. 7. The mask layout of claim®6, further
conprising ap g%?@m%ve di sposed in the chanfer for adhering the mask body
att

and t he COVaeﬁla %%g&%dlog)é% &fo ﬁ%kl herein the thickness of the

cover is Iesg0

he
optical tr 15 ose K ﬁ ﬁﬁgk éé#@ttﬁﬁégvﬁﬂaglﬁé%gt%m 10.
A mask [T ‘?’?%‘i%& ?ﬁﬁg‘?&n tr?‘ﬁsk pattern disposed on a
surface of the rrask bad a cqver rmunt d on the mask body, wherein the
cover i & $bamagk Koyl N@nshﬂhﬁ%nﬁﬁmqsﬁé’oﬂﬁ%m%w £3%8 OF %‘éa%sk pattern
and the cover conprises no filter. 11. The mask | ayout of claim 10, wherein
t he mask. Bbeypashyputadslajings svhere the apver comppsesH{gansparknticayerut of cl ai m 10,
wherein the cover conprises a transparent cover. 13. The mask | ayout of

cl ai m 12, Thbafaek mybieoficiAmslyavterdin teMeedicarpipsiess €. ass. 14. The nmask

| ayout of claim 10, wherein the mask pattern conprises chromum 15. The

mask | ayoyhe ﬁ'fasﬂagrbﬂ@ Qi %ﬁﬁfeﬁﬁféﬁﬁés%‘ﬂﬂ&eﬁ%oﬁ%@éd deofmer ed between the
cover, the mask body, and the mask pattern.

6. The mask layout of claim 1, wherein the mask body comprises at least a chamfer
surrounding the mask pattern for accommodating the cover.

7. The mask layout of claim 6, further comprising an adhesive disposed in the chamfer for
adhering the mask body and the cover.

8. The mask layout of claim 1, wherein the thickness of the cover is less than 0.005um.

9. The mask layout of claim 1, wherein the optical transmission of the cover is less than
99% at 193nm or 248nm.

10. A mask layout, comprising:
a mask body;
a mask pattern disposed on a surface of the mask body;
a cover mounted on the mask body, wherein the cover is sealed along the surface of
the mask body and the mask pattern and the cover comprises no filter.
11. The mask layout of claim 10, wherein the mask body comprises glass or quartz.
12. The mask layout of claim 10, wherein the cover comprises a transparent cover.
13. The mask layout of claim 12, wherein the transparent cover comprises glass.

14. The mask layout of claim 10, wherein the mask pattern comprises chromium.

15. The mask layout of claim 10, further comprising an adhesive adhered between the
cover, the mask body, and the mask pattern.



