MONI TORI NG STRUCTURE 1. Field of the Invention [0001]
The present invention relates to nonitoring structures
suitable for placenment on photonmasks. 2. Description
of the Related Art [0002] Phot onasks are comonly used
in lithography processes associated wth the

processi ng of seMQNRHIRING SERMGIYRES abr i cat e
integrated circuits (1Cs) used in cell phones, nusic
pl ayers, and other el ectronic devices. Photonmasks

1. quh%@hkaggﬁﬁhst of a substrate such as a plate of

glass or qu Zz on which a feature pattern is provided

r-epresenti.ng the circuit features to be transferred
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| ayer such as evaporated chronme. [0003] As the size of

features associated with sem conductor | Cs decreases,

the size of the corresponding features on the

2. %%%Eﬁﬁggﬂggﬂ§§dg%ags§ses. Consequently, the yield of

vices resulting froma sem conduct or
f rin rocess beconmes. increasingly sensitive,
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features oritectransfenicd to thiervadeiC EThefehitund nedye ProGided 6% tdYask i P Me form
¢ cl eani ng fI_Lidmay be left on the mask followi ng a
ol an opaqye gad Oppartip lbl R§AB¢ layresyshas evapskatedithwomesi due  may
subsequent | y react and form conpounds on the phot omask
[0003] éhsrthp gize 0b dentires essopiated wibtsomiohduatort I6s ddcteasegy phyze of the

ounds ause de] eteri ous variation .
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...Lo reproduce faithfully the original feature pattern
sensmvsftottﬁg Pﬁ?ﬁ'{“@nﬁswnt‘{@@‘@%ﬂs Qm thegj phgternaskas the size of the features is
reduce€Ver -i ncreasi ng commerci al conpetitive pressures,

along with growi ng consuner expectations and the
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photomusia torrpswe ki pietdmaskchrivdantidesFehdpiitb Bk when the photomasks are
ally, the need to save costs, inprove
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critical necessity
may subsequently react and form compounds on the photomask during exposure of the

photomask in the lithography process. The compounds may cause deleterious variation in the
intensity and/or phase of optical illumination projected through the photomask, resulting in

failure to reproduce faithfully the original feature pattern of the photomask.

[0005] In view of the ever-increasing commercial competitive pressures, along with growing
consumer expectations and the diminishing opportunities for meaningful product
differentiation in the marketplace, it is critical that answers be found for these problems.

Additionally, the need to save costs, improve efficiencies and performance, and meet



answers to these problens. 3. Summary of the Invention
[ 0006] The present invention provides apparatus for
deternining presence of contami nation on a

l'i thography mask, including a fluid trap having a base

com t r Xt endi
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mswe{ﬁdﬂﬁh&snp&bltmﬁ base when fluid introduced during a
cl eani ng process of the mask is renoved. [0007]
Certai n enbodi ments of the invention have ot her
aspects in addition to or in place of those nentioned

3. abanLaryIb@heshRalich W | | becone apparent to those
skilled in the art froma reading of the follow ng
0006] PR ePpre8cht FBRAE n th.reference tp the . |
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according to an enmbodinent o e I nven [0010]
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according to anot her
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k dur spi.n-dryi ng process. 0012
read1n£ﬂ€{kg WW@@IFFagﬁ‘?Q‘FSWPWIHWhPTb o with gefgrence fmthe accompanying
drawing@élr i ng a drip-drying process. [0013] FIG 7 shows an
array of fluid traps according to an enbodi ment of the
invention. [0014] FIG 8 shows regi ons of contam nant
bui | dup due to spin-drying of a photomask having a

rrays of fluid traps provided at
4 llirﬁeris—égycfg&ifpetgﬂno?gﬁa%wgv D8%015] FIG 9 shows regi ons of
t ui | dup due to drip-drying of a photomask
[0008) Frohodim. En {8 presenb fuveption, wilb now| bsi deseribadshapeinaltatetly way of

examplabnrﬁ&ﬁﬂﬁ%fe&‘&lcle - e ia08bsn ﬁlgﬁﬁ d%lﬁég E@wﬁﬁcr' ption of

the I nvention [0016] Th ow ng nents are

[0009] 'FW}S nﬁ@ﬁh ﬁ Ondvh b iRild %{a acc O] &;}X%Ht | 8d‘HIFHE?£tE‘§ idvention.

|mt|n I'SCO
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The trap has a wall 102 generally in the formof a C -

[0011] BIGIEshows d dREbRSF AuiBFRG 58 4L BHotbHdsk during a spin-drying process.
[0012] FIG. 6 shows a direction of fluid flow over a photomask during a drip-drying process.

[0013] FIG. 7 shows an array of fluid traps according to an embodiment of the invention.

[0014] FIG. 8 shows regions of contaminant buildup due to spin-drying of a photomask

having a plurality of arrays of fluid traps provided at respective locations.

[0015] FIG. 9 shows regions of contaminant buildup due to drip-drying of a photomask

having a plurality of arrays of fluid traps provided at respective locations.



An opening 105 is provided in the wall to allow fluid
to flowinto and out fromthe trap. A lateral exit
flow direction illustrated by arrow E may be defi ned
as a direction between and substantially

5. PpeRASIDSMRE of the wall, and directed
away fromt eo‘ggggﬁﬁé‘éﬁ}@ﬁé 103. [0018] Walls of fluid
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103. FIG 4, the base region 103 is recessed bel ow t he
| evel of the photomask surface 106. A recessed base
[0018]r Wgllowf 1NAd repdl 46 foRnad at NEE Q858 fifcthe
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o forp8 i § ReBRRLe' Briocks"BorfGRER° PilpRC € APl ghe fedture Piferm of the
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[0022] FIG 5 shows a direction of fluid flow over a
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t he phot omask 200 is subjected to a spin-drying
[0020] I gheeogse ofi photomaslsis hadyg plipspshifilagers,itht wall 162 ethyibe fhinked from

sk 200 .i s un, abqut central axis 201 of
a tayer 3F phalE R o ERAl ih B0 BRI e Phlav o Abrogre. t he
ogask. approprjately oriented trap in the case
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bodindnt of the Mvehti&E  InQIGO5 | ' ' | AN avay
C o o ror o P S R EES i hes i O R pRlEw the
level obthi phetemaslo sufdcel063 A tesesied badel region U3 @ésulth e & BRrease in the
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Eeri ods of tinme, the contam nants being deposited in
[0022] FHe 6 rshows dudlitecti@y afdhad ifftow @fver a photomask during a spin-drying

-process.A fluid trap 100 has the characteristic that fluid may be drained from an appropriately

oriented fluid trap 100 when the photomask 200 is subjected to a spin-drying process. In a
spin-dying process, illustrated in FIG. 5, the mask 200 is spun about a central axis 201 of the
photomask, perpendicular to the plane of the photomask. An appropriately oriented trap in
the case of a spin-drying process is a trap having a lateral exit flow direction oriented in a

direction away from the central axis 201 of the photomask. Traps 100 not oriented to allow



t he sol vent conponent of the fluid remaining in the
trap. [0023] FIG 6 shows a direction of fluid flow
over a photomask during a drip-drying process. Fluid
may al so be drained from an appropriately oriented
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out the drip-drying process. A greater anbunt
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in acc rdanc L ﬁ enpodi nrent of the_ invention.
proces L FRETES Gl 43 BOV dgction optenied ingdesyravasdl diggetion during
thedryg@élgrgcég)o The cells 310 each conprise seven parti al

fluid traps 150 and one conplete fluid trap 100, the
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trap 150 has a lateral exit flow direction
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posite diTect Pon
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105, is absent The cel
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directic¥f oppbsitd tBVcEz[ttde&oWQQ a@@ﬁévlr@ln Figii7d Ak@Rs t ﬁﬁfv&‘i’i ﬁﬁer%ﬁﬁ)uld entry
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flow digestipn of sadh trapd1 Q0; ayhichiponta e af opprsife dlre{:tﬂﬁﬂ@]thél'taeeral exit flow

r d trap cells 310 is provided such that
dueauﬁ“ﬁ%¥d9%ﬂ{é#L fluid trap 100 has a Iateral exit flow

recti t ifferent f omth exit flow
[0026] g"hf: gﬁlubcp g’f‘ﬁ’ﬁe?%qj A, similar to t e complete ?lul traps 100 except that a
portion of the wall of the partial fluid trap on an opposite side of the structure to the opening
105, is absent.

[0027] The cell 301 at the centre of the array does not have a complete fluid trap feature 100.
Rather, it comprises eight partial fluid traps 150. It will be appreciated that in some
embodiments of the invention the partial fluid trap features 150 are not formed on the
photomask. Instead, only the complete fluid traps 100 are formed.



conplete fluid traps 100 of the array 300, as shown in
FIG 7. [0029] Furthernore, as shown in FIG 7, in

some enbodi ments of the invention the cells 310 of a
given array 300 are provided with conplete fluid traps
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trap, dagy 8ot sy theplight %?gmlﬂstepﬂlaé &3g 180 of e sall afitha pagisulappmasd Thus,
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anotherk@plate fluidrtcpi I@Gd)f thier sameara @s mﬂecqﬂr oVi ded at each of
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[0030] hefomeembditmets BEHR, in@htioRRASh P 360 d8sroPilded Reset&4l 1b8dtions of
axis 201 of the mask 200, These positions have been
the photosaasl 280 Proidarisreanbly ardistinstior (e madmbeteeent entimigation formed

due to 4L AGngnbs ot Ui Bhingl ?0%5?95??50' FoEIoie fogesy)
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provxdeﬁl uﬁm'f’ayts 13ap srelfidvided detAhoTBus c!&m\Mi% ehtiRfmidtealdd aitdho locations
traps 100 a build up of contam nants 350 has

midway, belgerpdic ESTSPR @pppsitst sidesnefathiernentrsl weiy 200toflhe mask 200.
i.n 0CessS.
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W& ani.ng fluidt rom;fLon1the mask _under gravity.
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10033] Arrdgpaing Ripcest PioTdofbe hypicallasemprisesdhe stgps dfowashingdhethask in a
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either by @pmmmgnmasksﬁﬁuhm centeal akBAR0d WE tHOmaskepuw, of bPiltdl the mask

luidt
. from a substan’aalr %onzontal orientation to enable cleaning fluid to flow from the mask

under gravity. Washing of the mask may include subjecting the mask 200 to an ultrasonic

cleaning process.

[0034] Inspection of the fluid traps following the selected drying process may be made by

eye, or by using an inspection tool.




followi ng a spin-drying process, the traps in which
the build-up of contam nants 350 has occurred are
likely to be those corresponding to the traps shown in
FIG 8, ie contamination builds up in those traps
[0035] hethet@ildaipesfadonitiharitd 930 Hid &&hired au®td @J&Pgﬁtibﬁ of fluid trapped
direction against the flow of cleaning fluid under
followipg 4t ynin-dgang peacess, thehireps ins whishethabujldiup of chintainaos 350 has

. Xi f rotation 201,0f th K.. o
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follow ng a drip-drying process, the traps in which
flow ofidiganing flyd ypdesrcentsiitsshiorss mdids saperallpincdirestionaway from the
: ' 0 e corresponding to the traps shown in
axis Ofﬁté%%%dlv&]fﬁg%hggé again those traps having | ateral -
' Law didections oriented in di recti on, ,.agai.nst
100361 fi et oy gy Slaipng o EPR sk ed b SHapPagoR B daic ravpea
fouowih@QHdép- Risy protedshehecRByss B whichBARK baHBIUBCS bt AnRRKE 350 has
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[ - SPf = dr )k ro.dri:p-drvi . inspectiaon of the
o 4 AP 0o B BUER 1 hREERA Sl o of
cleaninp dilidoduwritty thel diidd propgsevi de an i ndi cation of the origin

of the contam nation. If both drying techniques are
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up of qogtagtingns 369 it pepgrilyhdwhic puly dngi ofdeithsr spinedspringnomdnip-drying,
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found in any of the fluid traps., Fluid trapping . )
respon%@? E%"t erndamigaten buld-we dtbisqadlcagape Beqemecippasnb fiom #spection of

the locdtidh€oPfraRGh SJ%IPJ Elﬁﬂ-t&:{ of &%%H&IR?HJSSOC@&JFQ edet erm ned

regl ons “of ot omask to be accelerate A level of

o] ' iy Wi d .t cor respondi to a
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required befoerndatictitdadinognts of dotthknagf ard Tagricntaalof theHeldSrk. Fluid
. device yield may be enpirically determ ned. Wen a
trapping FUCtusEs SBiit A#i thash sdeparibgds hestin enable @f rafe pefboresrmadation of
' 0 : . e ' rJ tq C , th
conmlha U AR S XL IR L e Slod 8Bl et of
contamiglaptann adhid sapposapondiDBA critival eveliof contappiang on the surface of

tructur rovi des structure capab) e, of . trapping .
the phofqragtly 157nE 1 AT L SIECR I N E Gipdevise g by eappirically
determiff6& MWHen ANcVdl bEESREhinMts BE L WRRIY: |

lfqrnati on and a maj or face of tﬁ%%ﬁ}%ﬂgﬁﬁ%&?ﬁl&g?mdw equal or
exceed thimenical lexelpthgmadsk nyaydie witidrawn fiencsenvies padingla finthet elean, or
ayval | s of respective orientations about a central axis
may be provided on a major face of the photomask. The

dispos
- [0039] )fﬁcla lffc'uic(i'nal t}/apgglgagt{'u%?ugrg dprf)eidgsr %pstf'llcalrg cfalpgbvlvei: no tlrgpping fluid on a
photomask. The term comprises within its meaning an intersection between a vertical wall
formation and a major face of the photomask. For example, a plurality of non-
interconnected, discrete walls of respective orientations about a central axis may be provided
on a major face of the photomask. The walls may be arranged to trap fluid flowing in

particular directions or ranges of directions across the photomask thereby to allow a



particular directions or ranges of directions across

t he photomask thereby to allow a 6 distinction to be

made between a mask that has been drip-dried and a

mask that has been spun- dried. [0040] Wthin the
distinctiem h6 bg eddet ewi¥d 8l maSRMhAMB LS andeeH %Hdaeﬂlaslp %‘? has been

and other forns of contam nation 0041]
Spun- ‘érect of the present invention to at Ieast partly

gate at |east one of the above-nentioned

[0040] ,;W(t_tbmethg meafidg 2 the wosl ‘@ofitamideers’ ésinekided fhagerhadi (BRI Brms of
contandf tfohe invention to provide a nonitoring structure
B phot omask. [0043] Anot her aspect of enbodi nents

the pres invention is to provide a nethod for
004113 bt thibe PEFSEWN MVeRion tonstiensh sitly[moibigate dtreast one of the

above-ﬁieﬁﬁénaﬁéﬂ@&&mﬁ the present invention there is
provi d apparatus for determ ni ng presence of
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strucmteefasaphdstenmﬂt.l menber extendi ng substantially
perpendicularly to the base for trapping fluid on a
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cl eaning process of the mask Is renove
monitogiag Saee graptcen vphatpmagk esent i nvention there is
provi ded apparatus for determ ning presence of
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comprifi@E e BaHeCAldadt [1¥st Sne HWHR Iﬁéﬁﬁerfé%.rtenh gﬁlgge{%t d&ll&' &gggﬂdﬁulaﬂy to

portion of the base when fluid intr
the basg feraianping fuidcwss pertion tod thebisei whenefiwid dntrodubed diuing feleaning

f urt her conprises at |least one wall nenber
processclt*{héjmélékﬁﬁré Ia menber openi ng, the wal |l nmenber

enln beln nfigured tq low fluid to fl ow out
[0045] P& Fosdrlg F%C?g?ﬁge prstis veation herc emideckapoprabe fordetermining

presendel @Pconk2BiA8tod Bn @ KitRbgEp I?zg@ég%p%m]%ﬁ‘ﬁn@r eﬁgﬂt {rap.. the ﬂénd trap

invention there is provi ara et er
comprigingisobase avfl a¢ deastaenanwali mend:rtr a:xtanﬂimggubqﬁh;tlaﬂﬁaiérpendlcularly to

oS B AL b e Rt A o
processeoft thadndsl is wandwia] Whblein tHREfWANHCHIRE! YorhSide %t p%?teong wall

for trapping f|UId on a_portion of the base
membey FOPBETREa WallEmgeroRaning ity weH ceensler opening bmmgk:onﬁgured to

allow ﬂﬁﬁﬂB\fﬁ)‘év o%ﬂlfe' tth rrE% 1Attt it !ﬂa chl {)\g’er ﬁ%ﬁg%lr ses at

| east one conpri si
[0046] P& %P&asp%& fvéﬁe present mveng rt1tlxer 1sb136r|091%ed apparatus for determining

presence of contamination on a lithography mask, comprising: a plurality of fluid traps, each

fluid trap comprising: a base and at least one wall member extending substantially
perpendicularly to the base for tfapping fluid on a portion of the base when fluid introduced
during a cleaning process of the mask is removed, wherein the fluid trap further comprises at
least one wall member comprising a wall member opening, the wall member opening being

configured to allow fluid to flow out of the trap in a lateral exit flow direction of the trap.

[0047] In a fourth aspect of the present invention there is provided apparatus for determining

presence of contamination on a lithography mask, comprising: a cluster of fluid traps, each

7



configured to allow fluid to flow out of the trap in a
|ateral exit flow direction of the trap. [0047] In a
fourth aspect of the present invention there is
provi ded apparatus for determ ning presence of
fluid trpntamnpriiig:on baseaadd hdgisandie WRARK meaMeP dxfdndfie Substantially
| yster of fluid traps, each 7 fluid trap conpri'sing:
Perpen‘fiag%ébét"a bgse foz sxappigadluighpr armetiner ofcthe bpwei wien fluid introduced
: : j [ . a far .
during § PREUAEDIT o] B RRSLE MR totkbid U2 A fap Ry gomprises
least onerwalbowmber catupiising a vellleaanber @reaitgs theoball hembBS Kpdnsng being

renmpved, reipn the flyid trap further conprises at
confipof L e ) © Heisal b SigraPoiry erokpi fegrecton of the trap
lateral @RERMIEW. ditbiBiona! I %g&%“v i el e%p
e al | ow fl uli d too f1 ow out 8?ﬁiaﬁegtgiglgpéq&%eda%?§%{er a Seg(){it ?emeen
substantipliynl Gandel R0 degrass abdus atmasp surfhatrenabl. exi t f1 ow

directions of respective traps being spaced at

[0048] Ima éifthadspeadiof et pressnt imichtidratHerds! proviBedd theliRf SEAbERSTing a
e normal. [0048] In a fifth aspect

build at%out a_.mask sur &g 18 1]
uildup 3t Gopamypants op 8 Hregaplvh magle cemprsipg $he steps of: rsevidieegof mask
havin . B . s it Caoh
& PO She PRIz by BUR o KREMPERS Y of Lo RGP fember
extending substastialpneerpéndiaiiartyatp, the basefforrirabpingfiuid N ptiog ofithe base
' wh ﬂb@ge a(ﬂd gtd |.east ,one wal | nepber xt endi ng . )
on HEdaraiord Crnp 8 fraRte dareest 9t the mask (heemoved washingpiaidmask
in a clefihidg dlua (ﬁ?'iﬂgrs_faidoﬁaﬂdzg ahd Endagsitn M%oﬁﬂt%ﬁohﬁﬂi@%&ﬁpsaid at
during a cleaning process of the mask 1s renoved,
least ong grapi ng said mask in a cleaning fluid; drying said
mask; and neasuring an anount of contam nants in said
[0049] Bt a sixéinsspeonef theapresdn0 dk@htiom tleers iskproviisd @Cinetibd tdfeforming a
tith resent inventiop there is provjded a nethod of )
ithograplyy Fask cqmbIiFine rmie, Al gk Oae Hisd Grngn 4 Beiwn 4T adlithography
‘mask, thee@tép oPRRmidgHhe at 1 i in@ the i
&b g ARt AR Buid Wah %tﬁﬁllpﬁgm thd §t%%ﬁ§pr%ﬁrn§pat least

mask, the step of formng the at F'east one

one walbmqmbpgem@dim@s@@pgalbf pe[rpmﬂiqu@rbrtto Iaeha;et whemley thelWall member
s o e 3 BB Ho BRSSP o

 of the maslpBremovedf the base when fluid introduced during a

cl eaning process of the nmask is renoved. [0050]

[0050] EfibeE hieRRF (R ]gﬂe&%t RiveREt prng]\ds @Mcﬂ?a;{f)ﬁ@’ iuﬂﬁug%sghgtf accelerate

_trapping structures that accelerate
the buildmfpentaaminantsen a phttomeskawithinithédflnidtthpping sirdcttreap Tha duildup
A ures. Adhe buil du of cont am nant ithin.a ... .
of contafifgt s 1% (o Pectiis, S OHAN Gt Rhethask which is no
critical plilatREREauMInG, Provid&d an ilichiiGiPbf 4 RvElSficbftaminants in regions of
manuf acture, provides an indication of a |evel of
the phowgask putside thei Huid diipping sifuctureiesush s thesskaroast of the pligomask

mnesp({ongg{ggﬁgés%ﬁ% gﬁh§§ﬁt§%é¢éa§ir%%gch as those areas of the

corresp features of the integrated

[0051] Tl &Ydtor contaminants in a fluid trapping structure may be correlated with data
relating to the yield of working devices produced using the photomask in order to determine a

critical level of contaminants in a fluid trap corresponding to a mask that is not fit for service.

[0052] Embodiments of the invention provide fluid trapping structures located in respective
locations across a photomask, and having lateral exit flow directions of respective

orientations, enabling contamination due to different drying processes to be distinguished.

8



[0051] The level of contamnants in a fluid trapping
structure may be correlated with data relating to the
yi el d of working devices produced using the phot omask
in order to determne a critical |evel of
[0053] FonteaunpleN i sbie anfodirgerky 8P H&OTHvesMA HRg thBpRe 'BSKtu
%ﬂg{ is not fit for service. [0052] Errbo‘di r?g%tg of s are
provided, that epahie; anbyildypi e cpntamination pgiengo st spistdryimg process to be
distinoi gt ' | ve . 1.ons .across a_phot omask,
' ng%n Hgg?hgupgégggknéng&?ﬁ%§Fg??ggPi5W§g8F&F§%pective
[ i ons, .enabling confam nati .dque to different
10054 FFIE RS 28 oS00y S TE i A gt epb g mroposees. They
are alse¥@f i€ detbimibRPRhEMIRY KRB midke i nvention, fluid
trappi ng structures are provided that enable a
0055] Diftb@HPeRbodiRRhR T oRReAH UGy i R BT B AR LSS
[ ]t o be di s?i ngui shfggéh o?n a %%nﬁogu%ﬂo%‘%osé@maﬁfa% one of the
above agpects andafeatniey desoyibad aprnecess. [ 0054] These features
are useful in assessing the quality of different
[0056] dhydughoyttive dssstionlhglclaifis f &is SpedERhtbn, ithe WE£d8 BoApi&” and
« the %%n? hi stgry of. mask. [0Q055] Different ] .
contaip ., gadVARSHAnS gt the wasds Jen example neomirising | andyeomprisgs”, means

[T 101 9 + I3 . e
T T T a—

additives, egmponehtst integespesteps.cati on, the words "conprise" and
"contain" and variations of the words, for exanple

[0057] Taonphowithgdesaripticrcatinilaig ST thifepasticativAGhs SinBalaPicompasses
not Iim'hted to", and is not intended to (and does not)

the pluggl pnigseths crtexteshermitssrequigsdilpipaatisulasowhesa e indefinite article is
' el ] Ut the-descri,ption .

used, tSRERCRICR 157 PR g3 s LORRHBIAHE ARSHETROPUPH Sgulerty,

unless the compd sepsres btherpiselr al  unl ess the cont ext ot herwi se
requires. In particular, where the indefinite article

[0058] Featuras,dntegérsectmpredrisiien toapotinds,! theRfcall st 0P @rodds described

. .contenplating plurality as well as singularity,

n conjypgiiga ?iflh% PEBichlak aspest pmphodimens or wxa@ple efotheinvention are to be

r r , nds, . .

understRELHBE AopllcIbRiE: dy G RELA bRboien? STRRUEHT dsespivag horein

unless inganhpatiblpatheriewithar aspect, enbodi ment or exanple of the
invention are to be understood to be applicable to

[0059] Wiyleahdizwenmtipelpds beenradibaiin d@hjlﬁ%ﬁ(ﬁfpbv&h@%gﬁéiﬁp 86kt mode, it is
herein unless inconpatible therewith. [0059] Wile

to be upderstped, i impy L AltermbRS, qBadifipasioas, andcwarjations Wik bei appazent to

f 4 ty; | fe 1S . erstood that.man
those SBREEln hF 12 1ae 4 the drpicBoink Aol AcelRlingly i Bhded o
embracaplb avanaltermtivedanedifikitions, cnidrwatigiory thai falll wighih tBS sdop8 of the

. f or egoi descrjption. Accordingly, it is intended to
inciuded (2 AP ot icriGRive or GUih HOBAYorc oM Darhgeompanying
drawingéar 4rdt | @NSbk Nahtekftled W N Bn t NAUSEBRE Ofnd! "fon-limiting  sense.
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included clainms. Al matters hithertofore set forth
herein or shown in the acconpanying drawings are to
be interpreted in an illustrative and non-linmting
sense. 9 CLAIMS: 1. Apparatus for determ ning
presence of contam nation on a lithography mask,

CLAIN{@Prising: a fluid trap, the fluid trap conprising: 5
a base and at | east one wal |l nenber extending

ubst [ endi.cularly tqQ the _base for
o anp Rt BT SHRER R pitere of poniaminatianen A Viipgraphy mask,
compnlsﬁtgroduced during a cleaning process of the mask is
renoved. 2. The apparatus as clained in claiml
\ﬁl*fb?létfﬁp,t%ﬂlﬂlldma@wumplsmgrther conprlses at | east one

O LR RN e TN

fHagavfsrUtragplng lﬂlﬁld bima ipBrtidn! 6t ﬁfeaﬁasﬁxdvﬁerf lngwd ﬂ‘itfoﬁﬁéégoﬁluring a
of the trap. 3. The apparatus as clainmed in claim

&bqﬁ‘ﬂ‘fnigﬂ?ﬁssepfﬁh%mﬁk syewpved.ui d traps. 4. The
apparatus as clainmed in claim3 wherein a cluster of
t% aps The appasatiosl esiclaimesl inrcidimelxwhertindhe flivideedp fonker@bmprises at

Cti e traps .bein d at intervals of between
least o R Thebir combRsing 4 WabEWEGFE shenifigy dhe Walksagenter, opaes being
conﬁgmd fedllowlfuib to IR GAPBAMhB LD iR F 16l SRk W dﬁl:dgfoﬁ‘of’ the trap.

wherein said exit flow directions are space

i3nt er ¥Rk 3pfratieidAETIUR AR DI c%krg)\ﬁ qu% Beal Bp 4R 555,

about the mask surface nornal appara tus ad

gl ai ural it f.clusters is

pr ov:‘rg%g aﬂgﬁbﬁg%&lz %%aqb%clzag i mc?“ﬁ g %Str% 3 pm‘“ded
lateral remétk ﬂo@Odﬁ‘ecthhel c&fbp@p&tﬂi& &;S;l)ﬁbai#bgeébdcﬁd Czltairﬂ@rvlzillls of l:éetween

east one wall nenber is generally

S“bSta“&FﬁyEp %‘Lg@e‘gegr@sa afprsaEtace nosmel-ai ned in claim 1

wherein at | east portion of the base is below a

Sur f adBe #PPaHEs rﬁasqlamwd ihelaiap fawberein seid ek fired dimctions are

d G 3h LS9
Pae a poﬁvl]agn g‘%lr”rveggﬁ tgEl())ve H]lgels uf%? Q&g{‘e%eﬁ% ﬁ%lgk © fﬁa& surface
normalAppar at us for determ ning presence of contanination on

a lithography nmask, conprising:

6. The apparatus as claimed in claim 5 wherein a plurality of clusters is provided

at respective locations on a surface of a mask.

7. The apparatus as claimed in claim 1 wherein the at least one wall member is

generally ‘C’ or ‘U’ shaped.

8. The apparatus as claimed in claim 1 wherein at least a portion of the base is

below a surface of the mask.

9. The apparatus as claimed in claim 1 wherein the wall member comprises at

least a portion formed above the surface of the mask.

10.  Apparatus for determining presence of contamination on a lithography mask,
comprising:
a plurality of fluid traps, each fluid trap comprising;
a base and at least one wall member extending substantially perpendicularly to the
base for trapping fluid on a portion of the base when fluid introduced during a
10
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a plurality of fluid traps, each fluid trap
conprising: a base and at | east one wall nenber
extendi ng substantially perpendicularly to the 30
base for trapping fluid on a portion of the base when

fluid eidied yeedsd i he Maskl nﬁﬁ@ ng, ka 408
mask is re?r%\l;gd, Sv\,herei nrﬁetl%(egf Féw Jti’r aé‘%ﬁ??ﬁ%rﬁ‘d tap further
conpr i euRprises pelegst aneewalh emberrbemnprésing a ivedlhembebbpening, the

menber ni t he wall er. openi ng. bei ng ]
conf | g‘gfglg glelng’% LPREnE Ying cc?ﬁ%?‘bqeg\ﬁp Sﬁ?w 4 toctlew gpt ofifhe trap in
a | at es Bkersbexit fldvwolirébtibR GEHRApf the trap. 5 11.

Apparatus for determ ning preséence of contam nation on

ajlith : .Sl Nng; r. of f.l.uid
L g g LAY o e Ay o
comprisig: wal | menber extendi ng substantially

dicul.arly to.t base for. trapping fluid on a
Sag‘?lﬁ?%g’h"’@'“@ﬁég%sgﬁ f&)ﬁ@ﬁ@ CUPBIFAE T oduced during a 10
ol el 410 Q108 Sfe fall AEmBBS bubiif Al BEGLAIENEY (o the

fluid trap further conprises at [east one
conpr i Wsa§rarapping fluidrber popimi ofghe base whealfluidrtivuced during a

i ' fi ed tp allowfluid to flow out of
Dhert el Srok B bBYRE RAR ) isiourds b b Huid trap further

trap, domipeised ateleast ok @WMIKMERGE! fpring £XAAChHEYGer opening, the
traps bei ng spaced at intervals of between

subst alill memperigpeging begm m@g@rfé to al_Bivaﬂpiglt toeﬂqgﬁielrtdof the trap in
surfa - A nonk t or i.n .
o cony anraR fokischyBFREAS i FRRRL A ashechiony st Respective
st eps tofps (heingi pacgl & ifeskalday lbagve@lg shl@s@éﬁigﬁ?teiof a{!ﬂéﬂ'aﬁio degrees
trap, the fluid tyap conprising a base and a S
onepmé%f’u‘r?e‘i‘iﬁ%‘rsuééﬁg%ﬁ substantially

p%r pendi cularly to the base for 20 trapping fluid on
d2por t seethgd ph@pisEnscmIduDiof dontalmnmmedncmh_hthmgr@_hé mask
' ocess of the mask is renoved; washing sai
wmpngﬁgg%%%&)gdg{eani ng fluid; drying said mask; and

peadding agnask havingnt leatt oe fluddniran Mol tﬁ?icgm%}isin%%%se and at
one t

rap, 25 13. The nmethod as claimed in claim
furt hé?fgt: Bl?ﬁa?’%@ m?glq%eﬁ Extendipg selrstapiially pemendiculams ko the base for
wher eitﬁﬁgﬁg Mutd o4 & pbfiAR JF2%e Fhsthbn FERGARER 'd09h, 1e:llgiacaning
wal | nenmber openi ng for

process of the mask is removed;
washing said mask in a cleaning fluid;
drying said mask; and

measuring an amount of contaminants in said at least one trap.

13. The method as claimed in claim 12 further comprising the steps of providing a
mask wherein each fluid trap has a wall member opening, the wall member opening for

allowing fluid to flow out of the trap in a lateral exit flow direction of the trap

14, The method as claimed in claim 13 where said step of providing a mask
comprises the steps of providing a mask comprising a plurality of traps, wherein lateral exit
flow directions of respective traps are spaced at intervals of between substantially 10 and 180

degrees about a mask surface normal.
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allowwng fluid to flow out of the trap in a lateral

exit flow direction of the trap 14. The nethod as

claimed in claim13 where said step of providing a

mask conprises the steps of providing a mask

npr gj Lural:l -0f 11 , el I |_.exi

%g fl g?vb 3? ?tg%c? ia% ncgél HI(I)1 grlgscrggelg??% ety gi%sﬁlgr%@ps gg?&}n%ttﬁe mask
comprijentlerstep of drfingchamaesk lsubstimdiyiag byoctd radiribSdryingqesees

about a mask surface normal. 11 15. The net hod as

¢6.ai nite invtiddadsroldisede eRim 12Neh&tiARhObtef Y n@siri an amount

mask conprises the step of drying the mask by a
of contapingoty iy s¢ig aplegstens trsp farther qominrises thestape of scagBingRimeamount

. ' e i ' h f .
| of contér;%grﬁﬂg. idSat %a@% E&‘i’lﬁﬁf}ﬁ‘tygc#faéggﬁn gré%%’,\%ﬁ ede:p'arrtrr]urglgﬁS fﬁ%{h%r 2 abg.\lldup of

suring an u nants i
contamimantstis dye fousatdspin-doimy proess oh gaidideipsdrofng PRecEs biBotRBaid spin-
. anmount 5'8f .contam nants in at least a plurality of
drying rapess apd said dgp@riBg BIORESS ng whet her a bui | dup of
contanminants is due to said spin-drying process or
§%i d dhe prethogi asglaimed i slaim 18oviereiaithie stop 0f mestiring an amount

| : ' I R- ' ess. . 17. .The net hod
of contB5AERS T AR a P ol bl AL R R RSt 87 neasur 1 ng
determiningt whether alid amonantod ¢ont&mingntat clce@t a OfhgeshbidPlevel of
further conprises the steps of 10 determ ni ng whet her
the afUMRINGRSCEt ani nants exceeds a threshol d | evel
. . . _ ¢ . h
e SRl it S T 1RO AT g on
sel ectdettéd romemmongst subjdejing thermatihe adsdhedr @l@nfngrjrbesks and
cl eani,n process igd di scarding the mask. 15 18. A
met hof!l‘s’gqr 8MAME™a |ithography mask conpri sing:
formng at |east one fluid trap on a surface of a

18 hoBrBghod Aeiormingradithegrpplor mpds sromyisinghe at | east
B 1l T 20881 Wby LTS ot i

per pethei at Utat bye floidatrigpsemptiging biye tteps wAkdrming abRAsti ghe wall
for trappin fl(ﬁid na_p?rtion g,f tge base when fl uid
intr oﬁ’ﬁ%@’ﬁr Hending svhstantially pamegdispigexde apbaseghsrehykthe wall

I'S repeMBer isi8r trzﬁﬁnggfrumli@ fn %S}%&h@ﬁ %F%é Bhs‘élvﬁjlew ﬂ'l%i introduced

wherein the step of ng the at [east one wa

menbeduring & tleaingyproedss of themeasktiepanoedpr ovi di ng a wal |

menber opening in the wall nenber whereby fluid can

i9.ow D nethodhm dlaimediin ciailat & whkrebx e fiépovf dirfied iHemt least
method as.clained in claim19

f . 20..Th
one walggﬁb%gg H@lgrf g}ni?ﬁrﬁﬁs erﬂte@)ﬁ Sf preyidipg g allgnember opening in the wall

member whereby fluid can flow out of the trap in a lateral exit flow direction of the trap.

20.  The method as claimed in claim 19 comprising forming a plurality of fluid

traps.

21.  The method as claimed in claim 20 comprising forming traps whereby lateral
exit flow directions of respective traps are spaced at intervals of between substantially 10 and

180 degrees about a mask surface normal.

22, The method as claimed in claim 21 comprising forming traps whereby said
exit flow directions of respective traps are spaced at intervals of between substantially 10 and

100 degrees about the mask surface normal.

12



10

25 traps. 21. The nethod as clained in claim 20
conprising formng traps whereby lateral exit flow
directions of respective traps are spaced at intervals
of between substantially 10 and 180 degrees about a
sk r
7St gl MRARR Moy BEclaiht 9 BBAn R et bl BF i o plusalicy
ofclustenmotftrﬁlpsm‘/rdspeett\ta location$ ofémpmskl ve traps are spaced at
interval s of between substantially 10 and 100 degrees
about Théendiiekaselaiadeinnd4iil 8 whéreds.thd bep Rﬁlﬁtﬁﬁkﬁﬂng%e at least
ainmed in claim20 conprising the steps of formng
one wall gt empes s of Tormedfe vl messsg edhewby the wll member

106G aki Qg e mask. 24. The nethod as clained in
Is gene aflg i m 18 vvl(’glfelr E@y the step of formng the at |east one

C sesthe ste f orm ng t wal |
b ‘Pn?ﬁ!s Ahged i oo S ei”&?ﬁé&& ‘P‘(yef““&m%ﬁle base
comprisek/ ths bepedf f(?rﬂung'!' e bRt Rebrésy & RhstROpdriios bRk ﬂﬁe is below a
whereby the step of form ng the base " conprises the

surface 9f 1sdnsk. f or mi ng t he base whereby at |east a portion
of the base is below a surface of the mask. 10 13
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