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[0002] This invention relates to |aser |ink processing

and, in particular, to techniques for suppressing

distortion of a working | aser beamdirected to perform

| ink processing of a sem conductor target specinen.

Summary of the Disclosure [0003] A nmethod of

suppressing distortion of a working | aser beam

directed for incidence on a target specinen that is
MEEdOn of $UPPRESSKING MYSHORITION OF AWLRKIbERE4SHR BEAM

working | ascor BocheER IR PROGERSUGBSHERD dorived:
froma | aser output beam pr opagati ng froma | aser and

at t egwpliAghiNotide att enuat or, both of which formparts
of the Taser Tink processing system Wen the

[000%] st & 200 Elaayier 3eigniic Ingupbiesi ondd pertinn piclbe, disglasure of this

pateft fodlhert boRtabe RustBlisl e L Pla B ERPRRH Riotestipn The
cop ﬁg’mldSWﬁelofﬁaﬁhb ohjedtionrto tie fAtsirhis psprodtetiin bganyone of the
[0004] Preferred enbodi nents of the nmethod entajl

patertf Jiimeny arriee patasnt dislositre pas HAPREBIRA the S alenanm i sdemark
Offick SJafté’rFtrﬂ@B féec,tro‘?@ﬁ ar%uﬂ ré%%f\?@c el F@ﬁn@}ﬁiﬁ 'rlﬁﬂtsawh atsoever.

i ncl'udes a
37 CEPeg tluftdd). The attenuator output beam s direct ed to the

focu% | ens !t!g. Lt)rm a focused beam at a focal region

t hat E& ed with the focus | ens. The focused

[OOOf’FamThl%th@kﬁﬁ)rﬁrGQ’étbQ%Yas*éﬁﬁk ?Méﬁibtaqu%afﬁﬁd@é{r to
I ght conponent, the |atter of which resultlng rom

techmlques mrmpsewgglacghos chatveorking lnger beamisliractes to perform

ink s e NG BE & ek o B bG8 Tl otray Tiont

con‘psnemﬁaifyo@mﬁes),gaogu@pati al frequency that is
gher than the spatial frequency of a prinmary

0003}, TG BRIOcYSURpERSRG distorting O BAGTKING IR Epda dirdcted for
incid@RS bh Y ery&spRtiri&Rthat is presented for processing by a laser link

processing system removes stray light-induced distortion from the working laser

beam. The working laser beam is derived from a laser output beam propagating
from a laser and attenuated by an attenuator, both of which form parts of the laser
link processing system. When the distortion suppression method is not practiced,
the distortion of the working laser beam generally increases in predominance in
response to increasing amounts of attenuation of the laser output beam.

[0004] Preferred embodiments of the method entail directing the laser output
beam through the attenuator to form an attenuator output beam and providing a
spatial filter that includes a focus lens and an aperture. The attenuator output beam
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the focal region to allow the primry beam conponent
to pass unobstructed and to bl ock the stray |ight
woaopgonents, and thereby renoves stray |ight-i rRAU@S006/027032
di stortion fromthe working | aser beam [0006]
Addi tional aspects and advantages w || be apparent
is difgcted tnhiherforusignsgodetraia f@@U beam aichfasal maier ihadds
[ pr e
asso%‘gigg V\gﬁgfh% fo\é“ﬂé ?Jhs ﬂ‘?eg fs%ggfn ﬁﬁfu%l%%ga} ﬁrﬁrﬁthFbeam
comDDamnimgaj {a&@@zv]llgﬁt gomibonentatlté katter df whichnmeslilting from link
convent i naI ser, | ink processi, system [ 0008
Procesgiag sys %gcg%egqgidwmcp bmlpgg\flt@%pe,)/a,ﬁg@gatgr outptlt beam. The
BéAmCirhSoiert ibENER fr (
pnmﬁ'ﬂga sem crgnductor waf gE) i%%@neﬁag?ég%rﬁ@dthf%ﬁafyq%t
compooerisiocusehio aispatialfaquency tipatds bighendhary theesatiad frequency of

a png@q*x be%\ggggmpgﬁ[_eop O?Ii% apg%grf %Afﬁéﬁ,spﬁﬁ ﬁﬂfﬁé& p8$|t|onec¥ at or near

the foB&K rR@MD AldvetHeAbiRBrOhedim| RMfIorRint wbaéﬁaﬁb@aructed and to
scanning light reflected by a target specinen o

block theysay Kgh{ camppnenty, and thergby reyprves atgasahglaifmduwgdtstomon
fromlﬂngN&kﬂfgelﬁ%ﬂ System configured to carry out a
e

referr of suppressing distortion of a
[ooosq)r k |Amgjnium raspeal® alid aietdadey will bk appareas frongthef folowing

detayigd dsedBanof Wﬁfé{ogc%ﬁ%%ogﬂ%ntﬁew B RIREFYSS WahTaISRGs to the

A o rocessi ng system of F|g 4. [0012]
accaﬁﬁ‘g%ﬁ@%iéwméi?z, 6B-1 . 6B-2, 6C-1 , 6C2, 6D1 ,

and @ief Ranoniption offliieebrawingshe spatial filter
o, AR e SR TR Y Bl i
[0008] | 9TFIZNt2A ahg DBSsifsw Wik difétens Hﬁég’éﬁ\ézlfnlﬁdé@lons alignment

sem conduct or wafer specinmen of Fi A and

targgstan heavorkswiTane ofia SMROBLFoE WP ARAGBAD §r§$)mtgql for
procgéging;og fhedaSbflk FhBK A g{,stgngO&VFqgg | poal o aser I nk

sSystem uces a worKking-laser
[OOMamH@s d3A-G§:BAd2 f3B-1i asmme 80-3 IBr1kandBDrR&hbdv ke impact

of InFresa AR IO SRR IL BSB) o penstng Bght eibcied by a

targé’trﬁe%‘irﬁgh%flf-’ é?@W‘é’r‘iH ngeneratl on to achieve a desired

I engt h o out put beam 16 and thereby forma
[0018¢si gl mabicg:kl disgranb ehanlasertlink ipreceddingreystem configured to

car 50 BB e e SR RS o FA eer ear

dlrem%ﬂﬁﬁﬁo@ésﬁng@fb%@e@% ek, or fiber |aser
pi ca Ie%;_'operatln in the 900 nm1 ,500 nmrange.

[0°1Liseﬂ:39 % @ dirgramghowing imFeossreastionlacsnatial filter assembly
included in the laser link processing system of Fig. 4.

[0012] Figs. 6A-1, 6A-2, 6B-1, 6B-2, 6C-1, 6C-2, 6D-1, and 6D-2 show the effect
of the spatial filter assembly used in the laser processing system of Fig. 4 to
suppress distortion of scanning light reflected by alignment targets on the work
surface of the semiconductor wafer specimen of Figs. 2A and 2B.

Detailed Description of Preferred Embodiments

[0013] Fig. 1 is a block diagram of a conventional laser link processing system 10
that produces a working laser beam 12 directed for incidence on a work surface 14
of a target specimen. Working laser beam 12 is derived from an output beam 16
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range are currently used in |aser |ink processing

systens such as a Mbdel 9830, manufactured by Electro
w@eei@rmiidosc | ndustries, Inc., which is the asspPgnas2m6/027032

this patent application. Shorter harnonic mavelengths

i ntended for use in link processing includ

emitied/ky adasers! Harefpralpy by sBmonia dengiatian t9 aphl@xarﬁo@%ﬂred
wav%l%ﬁgﬂfbf &Jth]nﬁl% VAR Jg ﬂ{erémugﬂggﬁglrég%ﬁugbﬁgér beam spot

bea propagat e eam condFPtT oni
sizeoMarominicoempeméoh camdd achiBnplwhedrbyetMabﬁ hahmmmalvemlngths of

the RpfRTentA o are I RL RS BROU DR U SBH A" b fopsipser typically
op ecoﬁp@n ) 90‘@'n?r'i11fWﬁm%ﬁgéaL%éﬂsVé‘-}hﬁtn?gfIi@wtﬁ’h 919 IRAGARelength

ol l'abl'e attenuator of a Iight
ranget aremmtem'tﬂyz@eplrlodmﬁmdmarpracemsmemﬁtw aseaMadel 9830,

man B B85 Fletire S Pn i fRUSLES L ShiRn B, e iRl Btihis

patenit abpmamasssMerA@wn@ni@wuaélgn%ﬂ@ |ht%ndédcfo¢ osd Il‘ﬁk processing
fromlaser output beam 16 a wor | aser beam 12 of

inclydedu@eriepaiisaion about PA2 Senpuehas viﬁof R¥AMPih A9gi MY iR e

| erties of specimen alignment targets in
uItra{\)/ eétfo r)nrQngrultl pl e L-shaped 10 nm wi de scan stripes

[0012]. Hiager oﬂtpLarbréa?erlpwpagatdaS thrbbgh erteammoaditioning optical

comROgH TR HSCAt v R EPTAbIRBS P Urml Rep iy 2f Loy pulbut Beam 16

that?ﬁ’éﬂéoﬁgglté’éle lf%ﬁlh@f&%ﬁcé%naﬁéééd%%-o%c re6@ilat? \(ADM d) 22, which

segnents 1 n the xand axi s scan directions. InCI
functions selegtlvaalgms a Bfam:aegllekgpnyoaaublstattq@elgtczr@nasllght shutter. AOM

d [ . '
attefaiB o2 udiced an atgaufier ROPEDReaR 25 TR BRI afdyenvates
versidh 6fMBsét biPut Beam 168 e rsighniest mg@t ﬁ@éﬁhlﬁg bpBegiodDf link

and working | aser beam 12 of reduced

proagsainugHOM @ltepyatan22ostusegde fofmﬁrams@&ﬁhPW@Ub pepat 1%a working

lasof Boah F2 8 RAMREIDAUIHBLGS In Sgirfitly RAABLEChdNGifl the physical
pro@rtonfaogmbeed]men atcli?nmfém W}ge’tAfmlgft?glmmgﬁmurtﬁifgﬁaopw 10 pm
Wide SEATEF GRRS B o 19 cfé%@@ stiow WA eI AgS baadiisations

ahg%eﬁ%iﬁé&? WGk s mop§§€hﬂ<?orfdﬂl‘&@6r' Wé‘l‘ngTﬁé alignment

scanni n ight 1s reflected by stripes 3
targetscre gainezo seacdf 1t- Bha’m starc akipeedd), gach @awm sagmets in the x-

and $roS G0R1 HeRins, bt Shiing Befioe et ST b epe g0 s
dete@fecPafi@ bp&i@ss BRghthenbipfdrifatioh r&altthGO thebpediffPRr A RBcanning

and devel opnent activities, applicants noted that
operaiignda aregmplighas By Uﬂpavttmgrfal@ttlvgmcvma@mt&ﬁtwyeﬂ\@oan stripes 30

and %c{rglﬁge}%%ratfeérﬁQZl Sr@ﬁugéﬁ E eéghﬁg ﬁ{geg?éiéﬁa' 0t PHEHdmM a

ri bution or ere

scamning eperat@ndersthits expandihg tat‘tenaatan out]:gztlblegm 24 &lyl evargable beam

by scan strjpes 30 and detected by det
expa|¥der 34 and d:r ct?ng its output ?o aqbeamsp¥|tt r4

8 A scannlng component
propagating along a beam path segment 42 from beamsplitter 40 is converged by a
focus lens 44 to form working beam 12 of reduced power. Working beam 12
functioning as scanning light is reflected by stripes 30 and propagates back through
focus lens 44 to reflect off of beamsplitter 40 and form a detection component

propagating along a beam path segment 46 for incidence on a detector module 50.



nodul e 50. Figs. 3A-1, 3A-2, 3B-1, 3B-2, 3C1,
3C-2, 3D1 , and 3D-2 show the inpact of increasing
wanb@maei on of | aser output beam 16 on the rePCeaiSe®6/027032
scanning light. The usable attenuation range was
determ ned enpirically. Figs. 3A-1 and 3A-2 show
[00156} s p&urringetheir regrprgh anidsdeyciopment addiyiiest ap@lwmnated that

mr B Yo B R b 0O A Bk 216 Bt

bearfi 1@Sof G&udsiamdedk iRtersity didtdbuttspecpiofie resulted ity ircxeasing
scans_of scan_ stripes 30 at naxi num at

distoriiehPhihe $aaning kgt safleciafinyscRasturas %@nuﬁgeg&teéthva?tecmr
modﬁ%ng’% }I’dst $Al L”@A 2°§ dﬁtﬁ?goggﬂf)@ﬂ%? 8P. 1, FrtF3DBsAow the

and Figs 2 an oW respective X-
impamt of incasasing attasuatiorsoblasst outpatbsamat6 on the eefmted scanning

ight o TENRAN A SRR Crar Ol PR BRI 1 Piggy 3441 2nd
A-2Eb W r&spectile k- éﬁa y3&%id scé\'ﬁ@of §éérﬁ§ﬂn9€s I30cAttmpithefsattenuation

are shown with the 'sane a i tudes because of
(maxionues tranemissign)awhiabr was isggwrsbhelowéleéﬂmeé matgeakdainage

ool 2557 Tt Yl 4 Ao b Roa SRR s

strip8s 13@s'magiaium Bgteheatior{minimest traesisisbioa) pelieh was set by the
accommodat e scan stripes 30 of_di fer t mat

detegtion sgnsifivifeinii of detastorinaguigifageioeh shan@? I ?@@f‘eﬁ'gs 3B-2
and §b9§ sho r%s e@’tﬁ/ejx e%r?o%%ms Qs PPstan ikl) é?ﬁﬁ@-‘ﬂéﬁge

T RCreasing aroun attenuation o l'aser
attednﬁmnlaﬁnopntsgamﬁly spadéed betweemthsf attérmatlehl aemomtslregtetsented

by Figk, $Rchand S Panieeasprbind B2 o togseR i BRT puicsf are
shoWHW@CEHE'éwné‘an{bh%srﬂ‘@déuéé'o‘f adtdszale dispRy nddmblisaeas

a reflected light pulse 62 with distortion introducing
therafonﬂ tbe7sca1a ig-notithe samedn thedipwisgfiguserorepraseningediferent

attermqg( uﬁ}sf gg@ (}eﬂzﬁ%b% % t?:{oeé T&%g&éﬂglﬂge%%gz ng:vPeEQ possible

powkt Wécwhﬁedafe ¥édrhstdibes aotafalifférent odterialg having. dfféfnt
mm x-axis offset. [0017] Figs. 3A-2, 3B-2, 3C-2, and
assgmatedglamage Hresglddse t o |ncrea3| ng amount s of

[001‘;§|[]t er]*lg%'@ﬂ 1° Wpric g abtae%gfl o t pu o‘ﬁ%%%c‘/r@a%mg amounts

stortion of he refle S produced
of atfermuati®nadfi vgorking lasear lge&m%mogrésgve Shistartionovithe reflected light

b SRS b P Bt Shrh e B TR A
pulsE'&letﬁ‘di'gs"cSrt%% |mréﬁhdi§%%t0W‘pm%éﬁ§Ms@g F&g @B-’HGQnJWG a

-axls offset; Fi shows a refl ecte ul se
refleuedulgnt miilse 62 wumrﬂusm@umﬁrngcmg 0-(2887 i y—-aaews g set Fig. 3C-1

shof 57 0 B T ) G59 poBHg cs

offset; and Fig. 3D-1 shows a reflected light pulse 66 with distortion mtroducmg a

+0.0165 pm x-axis offset.

[0017] Figs. 3A-2, 3B-2, 3C-2, and 3D-2 show, in response to increasing amounts
of attenuation of working laser beam 12, progressive distortion of the reflected light
pulses produced by y-axis alignment target scans. Fig. 3A-2 shows a reflected light
pulse 70 with distortion introducing a -0.141 um y-axis offset; Fig. 3B-2 shows a
reflected light pulse 72 with distortion introducing a -0.169 ym y-axis offset; Fig. 3C-2
shows a reflected light pulse 74 with distortion introducing a -0.285 pym y-axis offset;
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[0018] Asymmetry and offset of the reflected |ight
pul ses introduce alignnent errors because al gorithns
wonpl7arented i n det ector nodul e 50 are fornmul aPed/uS2006/027032
process a symetrical, centered input pul se waveform
Anal ysis of the abovedescrlbed drawi ng figures reveal s
and Figat3D-2 shomwsca eeflote lighiwise 66 withtdislieatiorpimtroducing a -8.722 pm
yaxgéﬁ*Q{t'on of reflected |ight pulses 70, 72, 74, and
relating to y-axis scanning is nore pronounced than

[0018]at Acs‘ymmétrgeehelobﬁsegbf th@tﬂeﬂesteﬂﬂl,ghﬁaulséé inteodlidEGalignment
relatin axi s scanm@'gn Sych beam

error@dﬁ%ﬁ%a Iggri bn@dmﬁmsm vqetteﬁptpafr@@ujﬁ 5ds ﬁu%\f‘?fm“\{gted to
proc%pé B%gn%‘a@fﬂc%f’ c%‘i’\‘f’érea'lﬁsﬁ_lia/@% Wagg oftnt %’1&%%@ ¥ the abpve-

nts trdced scan qualty problens to the
desqribedadrawing figuresirayedlsthatpforinéregsingamotnts of atteouation,

aistiors &f Rilseted VNPT 2. 176 Ay S nent exysoanning s

mor@?r@%dahc@&&ﬁéhmacufﬁéﬂ&ﬁ@& mt;nt pi1Sex60X63, N cnd 6@ Mlating to
f-center in y axis gh attenuation of |aser

X-axtsLaqeNing: aflelis beareta-wodnd TWY) aeam Reakly pagbleenaise with large

at’(ercflqg;té}n %ﬁm Pégmc%%' §S%taéd%egsne§ﬁ@ 5t?érfua%ﬁn ﬁ@%ﬁh&%aced the

BTVOptarw qUamylmoblem§thhéfprmnﬂe dfreesiray ij-h&anslt;ommn that is not
into contact. Lasers o eratlrl? at the|r har noni

affeqigd Syengihattannater 2apdBegiayiRapra iR mest comaass e
primﬁgypgéémﬂﬁ%%afn QBhb ekSEH: cIiRi§ ﬁt ih e & hhg sk%htly off-center

rnoni C enerétlon 0 achi eve S orter wave eng
in thegnands. Bd higitatkmatmnaofdasermﬂpmtcbeagn tibetreenitenwityyof the stray

i bl [ b f [t
veafdg Suflifen e caust Algime Rt er S iR sranno aiduiht taragts.
Soutdedhtf tﬁ@%trayfﬂe"a?ry aReMd optital BEmEBHEStsaAtHTWhitho®aMaser beam
Superposition of scattered |ight also inpedes

comggrtoreomiaat. daserreoperating at fwir Rarronie wavelenathgpsulfgr mode

sSSP B Ro B AL IR BT o ARSERHH
harrhmergelnefdtldw l@tmﬂﬁémslwtﬁremv%glhﬁbagumd@b forusad ltg a
out preferred method of suppreSS| ng di stortl%lwe quallty

corrmqmargg fheosetigallyRossible gaallispof aize scauss ofs
deg%ﬂ%ﬁl@fi?%#’g}ﬁé E@ﬁ@{l&&{)o&%ﬁ'ﬂ%ﬂa &red: h%ﬂt fiid. f%@y HEST on the

a spati al beam expan
Gaussiaamhain eapaiSuperpoditiar obsedieneéd fightidigo ||mppd€w mgagurement
m p attenuator 22 and

of thy B 5 S b BFBE PSR, MISTPPLETOITHE) 2 BiReaNEemEnLR onl @

perceivédt lade@spbtsizd.e |denti fied by conmmon ref erence
numerals initially given with reference to Fig

[0018]g. FHgi4 ima dieak disgesmoaf Adaser livk@secessing ay\stgﬁhi@%ponflgured

o ] B BB SRR AT B Rl e b 12

that i9bclded? 8h Wirkisuricerenesfea targéi Q@cwﬁleﬁncﬂ: i$. 4 differs from Fig. 1
filter assenbly 102 positioned in y

only in that a spatial and beam expander assembly (“spatial filter assembly”) 102 is

provided in a beam path 104 between AOM attenuator 22 and variable beam

expander 34. Corresponding components of Figs. 1 and 4 are identified by common

reference numerals initially given with reference to Fig. 1. Fig. 5 is a diagram

showing in cross-section spatial filter assembly 102 receiving as incident light the

attenuator output beam 24 and a stray light beam 106.



beam path 104 renoves or appreciably reduces the

i npact of stray beam 106 and any satellites because
wohey/ficous t o hi gher spatial frequenci es thanPCinas2006/027032

frequency of attenuator output beam 24. (Stray beam

106 represents one or nore stray |ight beam conponents
[0020] t¢ th/ae@lr@n@ato bigsi Atanddys tspatialdiliereiseenmblyel @2 gositioned in

beafih; RS AeoBRb Rben HeTsREOERERY, bram 106 and

any isatahites beba@é@theﬁyi fotus$ tehighes epdtial flRiehbiekURES titdfrequency of
aperture 108 positioned between a focus |ens 110

atteﬂla@tphaum &ﬁanb%@t kStray baam & ranresrils ege @ goreistray light
beaﬁdrﬂ?o@?rgﬁe“a?g}é ﬁ%%%aigth @ﬂﬁfér&%te(/ éoqhg %v@féng'iﬁ bF BRer output
beaml5); Apd lsatellﬁesibepﬁ&seseadmtloml rodser nearf buahot aigltmwmélength

of infergsh Siaat ST Assanidih 1B Sroudia ok spatie 108 pRsiioned between
a foé’i.‘i@l’é‘n@ﬂo RAviRY FSRITRSHgtR! , 2RI & BoRimdifg Ién@qt’lﬁtﬂdvﬁﬂfﬁl focal

y that which provides adequate separation betwee
lengat,tfenéaedur&)moguasmwmfm ‘Hrfdofsdiameter, glhsumselamlqcoby 80 opaque

e 39, P FIAIORTA oSl B et ERHLTF 0B B¥ourer

tranéﬂ@lﬁﬁr]:dam@) estdbliehin Qﬁélbé@rrﬂv‘/vatshﬁf httehgdtos Batpudlbeam 24. The
frequency orders o ht that is to be bl ocked.

proximily of Placeriam b ﬁP@UﬂEﬁJﬂ O%Wtehllwmwawm%ew%

f.
acod o SE i, BcRAne AR S IOl 106 o
pas$ tesforimen and/dolaﬂvtbiedagehs@nMe 414 emabe symmrhqstut:alkammt or offset
4 Spat fi,l ter asse

OGRS RTEEHN ) O4vHSP TGRS & the decalion of (B Righss SRBEaL Eegusncy

ordé&%fﬁéhﬁﬁaf fs4bSelPBckey bl ock the higher spatial
frequency effects and all ow the Gaussian attenuat or

[0024]t plAtteramiorautpot baam 2hiolbused by dacusMene dviérexhibits at focal

TN Y L N IR e e

tharﬂWwwa%ingms9 @ﬂtaft@hu@t@r blput Bat24.C3yathlamtcp easein®dly 102
ate. This chan%e to aperture 108 woul d nake

focu|§@§§9 | dowpward!y pway Trorecsfise 1114, esing apiagueregion 116 of aperture
108%‘B|dc§<¥h% i @ér %ﬁépfr?@}%@g GefFé%%@é aﬁﬁvg?tnspoél}sss@ga@&uator

nmor e used Uce
outpud beamx4 tgpass anobsteusté®’ Mdreover, hpasurEl 108 nayese skightly

chae o srase o sos TaLoT et ualbr Slau) Rean LAt hecepy allow
onlydé’&@r\(’t?élcﬂdﬁléﬁ’bf HeockagsiaR et Hﬁ%“&ro Qgéfén THi8- change to aperture

[imating | ens 112 expan nuat or out
108Memhd makerpoasihle anoextewha baneass lsuteffamve Inndu&qualrty of attenuator

outp%gg%%aﬁ tﬁ%tA %%ydtgezﬁlezré) g@\@y %o%gllgg eam@xcp a%%ller $pot size
for vﬁﬁkﬂagda@éﬁ%@é?n-?l 2nfotii€idns 110 converges attenuator output beam 24
for propagation through orifice 114 of aperture 108 and stray light beam 106
downwardly for blockage by opaque region 116. Collimating lens 112 expands the
attenuator output beam 24 from its formed beam waist, which beam 24 propagates
for incidence on variable beam expander 34.

[0022] Figs. 6A-1, 6A-2, 6B-1, 6B-2, 6C-1, 6C-2, 6D-1, and 6D-2 and their
corresponding respective Figs. 3A-1, 3A-2, 3B-1, 3B-2, 3C-1, 3C-2, 3D-1, and 3D-2
provide a comparative relationship of the reflected scanning light developed in laser
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correspondi ng respective Figs. 3A-1, 3A-2, 3B-1,
3B-2, 3CG1, 3C2, 3D1, and 3D 2 provide a
woaopganeive rel ati onship of the reflected scararmg2006/027032
i ght devel oped in laserlink processing systens 10 and
_100. (ldentical letter suffices correspond to the sane
link paemaﬂrtg @ystamsemamcﬂ 4R0. 4Wentierineitersuficrreperergoond to the

sam A TORE b8 epeanlinate) itk apopio e
sam@ﬁc%noax@ &rb?go@ JRefleii_ﬂ%U ﬁgzbgbmsﬁs; ﬂ)?jm?’leésizdrléapendm&qf

Figs. 436811186 -1ea0a L1 JHHOgaes ERSPerlvely D OG . s SEHem.
-0.028 eprﬁ' 85d @Bsé pn8§ %%s éﬁs&s ?(Efle@%dﬂfhgmtﬂu%écﬁo 172, 174, and

ect i
176 efdﬁgﬂ%Bnh ﬁBa&uGB«Sf faedt6B-4 dxdmmhmes tﬂspﬂctlvm, +0 120 um
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t hg, rearmeshiod. of claim 2, in which the desired wavelength is within a
wavelength range of between about 266 nm and about 532 nm.

4. The method of claim 1, in which the primary beam component has a beam
intensity distribution of substantially Gaussian shape.

5. The method of claim 4, in which the primary beam component of Gaussian
shape includes a central portion that passes unobstructed through the aperture.

6. The method of claim 1, in which the attenuator includes an acousto-optic
modulator and the stray light component is substantially unaffected by operation of
the acousto-optic modulator to form the attenuator output beam.

7. The method of claim 1, in which the stray light component is substantially
unaffected by operation of the attenuator to form the attenuator output beam.
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component from the beam waist.

14. The method of claim 1, in which the processing of the working laser beam
includes scanning alignment targets provided on the target specimen.

15. The method of claim 14, in which, in absence of the spatial filter, the
operation of the attenuator to form the attenuator output beam results in alignment
errors in response to increasing amounts of attenuation imparted to the laser output
beam that increases intensity values of the stray light component relative to the
intensity of the primary beam component.

16. The method of claim 1, in which, in absence of the spatiali filter, the
operation of the attenuator to form the attenuator output beam results in distortion of
laser output beam spot size in response to increasing amounts of attenuation
imported to the laser output beam and thereby degrades accuracy of a spot size
measurement of the working laser beam.



