LOCALI ZED ANNEAL BACKGROUND [ 0001] The continual scaling of sem conductor
devices in recent years has driven the inprovenent of |arge scale
integrated circuit (1S') perfornmance to a great extent. This is achieved by
i ncreasing the integrated densict ' iniaturizing the conponents
such as transistors that buil dit%cﬁh‘zzbyn{iygﬁ%ﬁg} or devices. As a result,
source/drain regions conprising shallow junctions with | ow resistance have
beconme significant in reducing sh KGR Def f ect s which are br ought
about by the mniaturization of the conponents. 100021To formthe shal |l ow
juncti $000d] shalheonuntinmpalscalingdiffstmsiondudtanydavices apiedertt lyeanshis dnivemghe ( RTA)
had been wi dely enployed in the sem conductor fabrication industry.
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by annealing at a high tenperature typically using a halogen lanp in a
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junctions .whi require bett.er control. of diffusion w thout conprom.sing
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t hermal , hudgets, such as a flash |lanp anneal (FLA) af high tepperatures in
a dur afhBlvoneHonsvEEioNdssisBGEhaysdcRBY Nt refustne art GBI LE Pt
flash lanp is a gas discharge |ight source producing pul sed instantaneous
r adi at wdch aFg piasight aboubby thermiminterizatioh of esempopds.xenon (Xe) or krypton
(Kr) are filled in the bulb. The capacitor of the |lanp which stores

el ect r {@®2] charg@fsmaae shalbiajibheiaoersshyllcw s padtgeliffasi@niayerardpidytheindlensi t y
tight within a few hundred [is to a few hundred ns, 100041FLA, however,
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inmpurities, would result in a sudden tenperature increase on the
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temperature typically using a halogen lamp in a matter of seconds.

[0003] Nevertheless, the rapid decrease in the dimension of the semiconductor devices has
demanded the formation of ultra shallow junctions which require better control of diffusion
without compromising the activation rate of the impurities. Recently, anneals with even lower
thermal budgets, such as a flash lamp anneal (FLA) at high temperatures in a duration of
milliseconds, have been developed to meet the demand. The flash lamp is a gas discharge light
source producing pulsed instantaneous radiation. Typically, one or more noble gases like xenon
(Xe) or krypton (Kr) are filled in the bulb. The capacitor of the lamp which stores electrical
charges can instantaneously discharge to emit a high intensity light within a few hundred ps to a
few hundred ms.

[0004] FLA, however, which utilizes high irradiation energy for uniform activation of
impurities, would result in a sudden temperature increase on the semiconductor substrate. The

temperature difference in between a top surface and a bottom surface across the large substrate



area could raise the amount of thermal stress which could result in the
deformation of the substrate |ike wafer rpage and even wafer breakage.
SUMVARY [ 00051A nethod of forning a device is presented. The net hod
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into a ﬁfura er I1s seléctively processe

| ocal i zed he tln f a first of the plurality of portions. The mafer IS
then rép %ﬁ?’ Ewermpes 9 psasededisskagscal i zed heating of a next of the
plurality of portlons until all plurality of portions have been sel ectively
processed, [0006]1n anot her enbodi nBAMMARYhod of fabricating an article is
di scl osed. The nethod includes providing an article having an active
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article is selectively processed the article by localized processing of a
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selectlvely processing the artl l'e by localized "heating of a next of the
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processe ano er e processi ng
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plurality of portlons Means for el ectively proceSS|ng t he artlcle by

| ocal i 2Bolyeldyed poritpnshare benselegivalyiprogessedl i ty of portions is al so

i ncluded. Means for repeatedly selectively processing the article by

| ocal i t@0d6heat inngotifer ambediment, atthethgd of fabritatingfanpsti¢le srdisdioded] Tht nethod
plurality of portions have been selectively processed is al so disclosed as

vel I [ ROARL phesding Bl afidiChavol ACctive 3PRNEG AN it AHVRNS aBRTedand of adhlifyas of

t he present inventron herein disclosed, will becone apparent through
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heating of a next of the plurality of portions until all plurality of portions have been selectively
processed.
[0007] In yet another embodiment, a semiconductor processing system is presented. The
system includes a stage for mounting a substrate to be processed. It also includes means for
dividing the substrate into a plurality of portions. Means for selectively processing the article by
localized processing of a first of the plurality of portions is also included. Means for repeatedly
selectively processing the article by localized heating of a next of the plurality of portions until
all plurality of portions have been selectively processed is also disclosed as well.
[0008] These and other objects, along with advantages and features of the present invention
herein disclosed, will become apparent through reference to the following description and the
accompanying drawings. Furthermore, it is to be understood that the features of the various

embodiments described herein are not mutually exclusive and can exist in various combinations

and permutations.



BRI EF DESCRI PTI ON OF THE DRAW NGS 100091In the draw ngs, |ike reference
characters generally refer to the a parts throughout the different views.
Al so, the drawi ngs are not necessarily to scale, enphasis instead generally

bei ng pl aced upon illus vention. In the

foll ow ng descri ption, ?ﬁﬁhﬂgﬁ@gﬁ@@ﬁ@@ﬁ&%m?@ i nvention are
described with reference to the follow ng draw ngs, in which: 100101Fig. 1
shows d00@H er ; Iy the drqvpngs, like sﬁewgceadﬁ&qt% Hel%ﬂfalb}' Wit Ewrsamﬁ@artmhr%mwer
100121Fig. 3 shows an enbodi nent of a processi ng systen 100131Figs. 4a-b
show enbodiiffremnt sicwfs. [Adsy tlasdrewhigs @sg nat 0@ debiFily to Scald) omphasis iestbadigamerallyof an
excitation mask; 100151Fi gs. 6a-b show enbodi nents of |anp assenblies; and
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DESCRI PTI [ 0017) Enbodi nment g@gengr ally relate to processing or processing

syst e%ﬁﬁ@&%d@l{%ﬁts of the present invention are described with reference to the following
drawings, in which:
[0010] Fig. 1 shows a wafer;
[0011] Fig. 2 shows a portion of a device formed on a wafer;
[0012] Fig. 3 shows an embodiment of a processing system;
[0013] Figs. 4a-b show embodiments of lamp assemblies;
[0014] Fig. 5 shows an embodiment of an excitation mask;
[0015] Figs. 6a-b show embodiments of lamp assemblies ; and
[0016] Fig. 7 shows an embodiment of a flow diagram for processing an article.

DETAILED DESCRIPTION

[0017] Embodiments generally relate to processing or processing systems. Embodiments
can be employed, for example, for forming semiconductor devices or integrated circuits (ICs).
Various types of devices can be formed, for example dynamic or static random access memories,
signal processors, or system-on-chip devices. The devices can be incorporated into, for example,
consumer electronic products, such as computers, cell phones, and personal digital assistants
(PDAs). Embodiments may also be applied to other industries of applications.
[0018] Fig. 1 shows a semiconductor wafer 101. The semiconductor wafer, for example,
comprises silicon. Other types of wafers are also useful. For example, the wafer may be a p-
type, n-type, silicon-on-insulator or silicon germanium wafer. Depending on the type of device,
the wafer may comprise a non-semiconductor material. The wafer may include a notch 121 to

indicate the crystal orientation of the wafer. Other techniques for indicating the crystal



can be enpl oyed, for exanple, for form ng sem conductor devices or
integrated circuits (1Cs). Various types of devices can be forned, t'or
exanpl e dynami ¢ or static random access nenori es, al processors, or
system on-chi p devices. T ices .cart, be incorporated.int f xanpl e,
s umreBRBRE FUR SRR AT ERT G e 950 Beieli bt Ricaledhe 8380
digital assistants (PDAs). Enbodi nents may al so be applied to other

i ndust rtyresofdhe wghri cati ons. 100181Fig. |. shows a seniconductor wafer 101.
The sem conductor wafer, for exanple, conprises silicon. O her types of
waf er s [609]al sThesafalinchides anxetiyd srfatd &1 Wad evhickedevives &l pareyfpemedn-A ype,
silicon-on-insulator or silicon germanium wafer. Depending on the type of

devi ce phirfigy W devieBYmdy b fdriretionShd-wafed @p£aMNeC IR U6¥ioés d?_@-%lﬂish?lentlir he waf er
may i nclude a notch 121 to indicate the crystal orien'.ation of the wafer.
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type of the wafer 00191' The waferincludes an active surface ill on which
devi ceSOTPESS? ¥NEGIRXES A plurality of devices may be formed on the wafer
in parallel. The devices are subsequently singulated into indjvidual dies,
assenbl@®0hnd Thetabgcation gjrdguices staivgEted ¢ecuiiaf1ss), ayplves e famationotgl e
devi ce. 100201The fabrication of devices, such as integrated circuits

(1 Cs), featwos ves stbstrafcothatamalorupodircufteatmposentssuch supaisisiirs, resistorsrmade  up
circuit conponents, such as transistors, resistors and capacitors. The

devi cesapcRoisN Rk @emites irednteRBaRdddd] elidbtind @vd devideQo perfo@i Metdesireliefuinttishs.
functions. Interconnections are formed by form ng contacts and conductive
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conprise a plurality of interconnect levels. [00211Fi g. 2 shows
porti O%)rfex%m%%\,/ Id&n%aéc%ﬁe”ﬁ:%hr%&ué%. %Jv%es rr-llglr)l'ecogn%\ﬁsg ] pfu?%&'o%%ﬁer%gnnect levels.

[0021] Fig. 2 shows a portion 201 of a device formed on a wafer. The device comprises an
active region in which a transistor 210 is formed. Isolating the active region from other regions
are isolation regions 280, for example, shallow trench isolation (STI) regions. The transistor
includes a gate. The gate, for example, includes a gate electrode 222 over a gate dielectric layer
224. Sidewall spacers 240 are provided on sidewalls of the gate. Source/drain diffusion regions
225 are disposed in the active region adjacent to the gate. The source/drain diffusion regions
may include extension regions beneath the spacers.

[0022] Fig. 3 shows a simplified diagram of an embodiment of a processing system 300.

The processing system is an annealing system. In one embodiment, the processing system
comprises a flash lamp annealing (FLA) system. The processing system is particularly useful for
high temperature ultra-short annealing applications. Such processing system may be employed
to, for example, anneal a substrate prepared with doped regions, such as source/drain regions of a
transistor, as depicted in Fig. 2, for dopant activation. The processing system may also be

employed for other purposes.



active region in which a transistor 210 is forned. Isolating the active
region fromother regions are isolation regions 280, for exanple, shallow
trench isolation (STlI) regions. The transistor includes a gate. The gate

for ex , includes a qgate el ectrode 222 over a gate dielectric,l
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Source/drain diffusion regions. = are disposed in the active regign
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extensi on regi ons beneath the spacers. [00221Fig. 3 shows a sinplified

di agr achahbanndudesdi stagetor chuck 3B0oekisk holgls sy srtehe BUOo bEpeoqessededsbngy syst em
is an annealing system In one eniboditnent, the processing system

conpr i $fbodintdn@the ArAOR 8B PAddet@d ChtpisdyBiegiitoninetopvafees Biotgssipsiteen i s
particularly useful for high tenperature ultra-s ort annealing
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a substtate prepare oped reglions, such as source/draln regions of a

transisto s depicted in Fig. 2 _ for dop ctivation. The processing
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processi ng system conpri ses, for exanple, a processing chanber 310. The
proces &‘?0@3] chahisettage nclgdes abaskeidpheatingsghisei3des hhox%ﬁ‘a%’&hﬂﬂ‘@ﬁ‘gn%‘é }’?Ckf’ﬁg
processi ng chanber includes a stage or chuck 330 which holds an article 101
to be pesmesoede compuses adampdissearily fartheating thelbacksidend the wetes.sEhe kopri ses a
sem conductor wafer. Processing other types of articles may al so be

usef i | hsseib®y, Ehisxkmple) coBisass laglutabitydss lahps, watleds tuiggdndampbyr kilegdnrlampsat i c
force or vacuum pressure. Qther types of chucks are also useful. [0024] The
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backsi de heating source comprises a | anp assenbly for heating the backside
of the fer. The | . a8 S . X h SES Lt
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heati ng sources, including hotplates, are so useful. The hacksi de heating
Cour colksa BATOHET e kDR e SHUGE S magHEALo PyFpae: BR HEEE (i
conponents, such as | anps and hotpl ates. The backside heating source is
conf i gheatingtod ther wafiseenhanpes thefreiforniyedwet ¢igiribptiethecrowftes walthances t he

uni foinuity of heat distribution across the wafer. [0025] The chanber nmay

al so i [2sfe "ThHeschhmbestupp higb mgclghsiaketd for singplyihg whes taltheichgmperalvemgi ng.  For
exanpl e, inert gases such as nitrogen (N2) and argon (AO may be supplied

to thepharhes MWekafpl! Ref et Sud adiBo¥@f @,) and argon (Ar), may be supplied to

the chamber during processing of the wafer.

[0026] In one embodiment, a transparent window 345 is disposed on the top of the
processing chamber. The transparent window comprises, for example, quartz. The transparent
window enables energy from an excitation source 370 disposed outside of the chamber to
process the active or front surface of the wafer. Other types of transparent materials which can
maintain the vacuum of the processing chamber and allow passage of energy from the excitation
source are also useful. For some embodiments, the excitation source may be disposed within the
processing chamber. In such applications, the transparent window may not be needed.

[0027] The excitation source, in one embodiment, comprises a heating source. Various types

of heating sources may be employed. In one embodiment, the heating source comprises a heat



1002611 n one enbodi ment, a transparent w ndow 345 is di sposed on the top of
t he processi ng chanber. The transparent w ndow conprises, for exanple,
gquartz. The transparent w ndow enabl es energy froman excitation source 370
di sposed out si of the chapber, to process .the active ot front surface of
e ved D SeRp (JBELTBRS o itips ruhresabeape ey The heriap ASeRe o Rrtum
of the processing chanber and al |l ow passage of energy fromthe excitation
sour ce esaeplal eunprises alplurflgy of flash kampe 37 fre fit ene anbeodament; theiflaph bowmscemprge be
di sposed within die processing chanber. In such applications, the

t r ans paegsit ovlirstomvflaety lafdss. IRhéragsisdf flaClORApthee sxcudefili dhe Skash enpsi n one
enbodi nent, conprises a heating source. Various types of heating sources

may be liBhiORRr B PRLATBRE hedttor SRAL duRflichU FELeGRIFN, tBesefzyeat
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Q her types of flash |.anps_are al sq us | . The flash | anps ner at e .pul sed
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density of the flash | anps can be about 15 -40 3len?2 with a pul se width at
ful | werktdiscausefidd Anmmxgeitation JorragmoRroldgr (neteshpwnyeandie prpwided tp gontrol theoo i ns.
O her energy densities and pul se widths are al so useful. An excitation

sour ceexdfatibakbete (on@odearthb degired enelgg densitendndqlulseivadéhe c Theekatatisnsewee t 0
produce the desired energy densities and pul se widths. The excitation
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"C. within mlliseconds. Providing an excitation source for heating the
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wafer. The |light en rgﬁﬁ%“ a lanp covers a heating zone. The size of the
heat i n§ISHIRERIFEHS 'S Lovers depends on, for exanple, the |anp design,
Lanps of the |anp assenbly can be circular, oval or tube shaped . to produce
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| anp assenbly can conprise | anps of the sane shape or different shapes. The
| anps of a tangp ¢avers alssting zynar Bhecond ofgbe behting zpnowbeh atlampivovers depends onn one
enbodi nment, the | anps are configured such that the respective heating zones

of thefdrarppR! #ca&spdbsgihDh@ps of tha ¢enPhssthblyahek cirtilaf, @vabirtubd dhapédanps
are configured such that the respective heating zones of the | anps properly
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enbodi ts of anp dsse g to Fig. 4a,

assembly can comprise lamps of the same shape or different shapes. The lamps of the lamp
assembly are configured to process the whole wafer. In one embodiment, the lamps are
configured such that the respective heating zones of the lamps process the whole surface of the
wafer. Preferably, the lamps are configured such that the respective heating zones of the lamps
properly process the whole surface of the wafer.

[0029] Figs. 4a-b show different embodiments of a lamp assembly 400. Referring to Fig. 4a,
the lamp assembly comprises an assembly base 480 on which a plurality of lamp bulbs 375 are
mounted. In one embodiment, the lamp bulbs comprise tubular shaped bulbs arranged in rows.
The lamp bulbs are configured to process a wafer 101, as indicated by the dotted line. As shown,

the lamp bulbs comprise tubular shaped bulbs of the same length and extend across the width of



the | anp assenbly conprises an assenbly base 480 on which a plurality of
| anp bul bs 375 are nounted. In one enbodi nent, the | anp bul bs conpri se
t ubul ar shaped bul bs arranged in rows. The |anp bul bs are configured to

process a wafer 101, as indicated by the dotted |ine. As oyn, .the | anp
bul bs é@hﬂ%ﬁ%ePFWBﬁW5‘ﬂ§ﬁ8 et lsaetds i pre ﬁﬁﬂnﬂ%aﬁ?heﬁﬁﬁﬂeiggﬂﬁracross
the width of the wafer. Providing bulbs of different |engths each row may
al so bembodinmnty, maye Hen oanbolhi sanrbeprovidedfor hapwo f¥hésopfigerations qfbslpsaey f or
a row. Oher configurations of bulbs may al so be useful. [00301lin Fig, 4b,
t he | anpoaesgefal.y conprises a plurality of circular shaped bul bs 375
nounted on the assenbly base 480. The | anp bul bs are configured to process
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conprise different shapes. For exanpl ul bBs can be a conbinati on of
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active surface of the fer using mujtjple exposures. For exanple, N
nunber 40 @atgil@bgyg,d@ge% lée-uégﬁnﬁ%v%}”dé%é‘gllbﬁ AR CPRTRE dé@?rF’étcsga ' tF Re wafer,
where N is a whole nunber greater titan or equal to 2. In other

enbodi weample, thebulbs garmbe a gombination pficireylast ereal apd(pradulgr siaped balbs.oOtheef ul |
Keep in mnd that the greater the value of N, the | onger the processing
tine. Rogfigraiong of bhbs atendier usetulexposures or N shoul d not adversely affect
or significantly affect the throughput of the overall process_ [0032] The
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zones. An exposure selectively processes its respective processing zone.
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enbodi ment, a processsing zone conprises an area which is equal .to_abut,.

UN t he embpdimentse N isequal &0 daPeavidipg ether xpings ofN py Jeeussidg Kespan piihpldag o
group of sub-processing zones in which the total area of the sub-processing
zones greatezdfuavalicofohe lddyet the pratestingtims. Frefetablywtifearumbenef expospeved¥si ng
zones preferably are disbursed evenly or substantially evenly within the

act i vesidild aseadobrstiyaffef 6 sigdt@éantly aetithe uhsuggi_m of 16 ©5&aN Graveses ar e
di sbursed an equi di stance or substantially equidistance apart within the

active [(ﬁf’ﬁi ac en?é‘w&*%{% ivafhée Emba-(hﬁleﬁﬂ B sub-divided into n plurality of processing zones.

An exposure selectively processes its respective processing zone. For example, the light energy
from the exposure locally heats a processing zone. In one embodiment, an x™ exposure exposes
a respective x™ processing zone, where x is a whole number from 1 to N. To complete
processing of the wafer, N exposures are employed.

[0033] In one embodiment, a processsing zone comprises an area which is equal to about 1/N
the total area of the wafer. Preferably, a processing zone comprises a group of sub-processing
zones in which the total area of the sub-processing zones are equal to about 1/N the total area of
the wafer. The sub-processing zones preferably are disbursed evenly or substantially evenly
within the active surface of the wafer. For example, the sub-processing zones are disbursed an

equidistance or substantially equidistance apart within the active surface of the wafer. The sub-



processi ng zones nmay be configured to be partially contiguous, distinct or
a conbi nation thereof Providing other configurations of processing zones or
sub- processi ng zones is also useful. For exanple, a processing zone may not

necessary be 1/N the total _.area. jn such cases, one _.or nore of the
proces gqggs%gglewymngglpgggq {’%\Paéﬁa hegntguoys, g‘asflﬁ?t o ﬁéﬂnﬁ%}%?“ofl thegeafhan
1/ N, equal to 1/N or a conbination thereof. [00341ln one enbodi ment, he
nunber Podvidingether eenfzgwateansiolf grocassingepnes oy oegssigg Bongsripelea yeafld Hos
reduce thermal stress on the wafer which may result in wafer deformation.

| n t he egafplepioeedstigy 4000 esIionge@bsainbe Wa¥ e total aten.i bhestich nises,inexposue es,
each exposure preferably processes about 1/N the total area of the wafer.
Provi digehe5PQIMhE Sotintdy IRIVRGaSR1 e RS & 56at&ARSS 1 MAVsH thad 1VNT &luaPdoCEN
other thanIIN or a conbi'nation of a total area equal to 1/N and not equal
to 1/N isC%&Boagseggééf{OOSS]A processi ng zone, in accordance with one
embodi TEACOTPE %% ed once by the excitation source. The exposed
processing zone renmai ns. unexposed. durjing exposures_.of other. processjng
zones. l@»’%l ex amné,en%h’i’él%%o’g‘é Jupbe AR ©5fisyatt d)tfégfl%saorfs}l m t he

I ight energy during exposure of other processing zones. Qher techniques
for ' elpeasessirg Fonex Wﬁﬁgteé tpresiiee diergalatises enthe Walerariieh maxy regulidn gadsry) |

[ 0036] Furt hernore, by configuring the sub-processing zones of an exposure
t 0 heatefonnatiorz €ld thocdse ovtrerothe tphecesdilns o f tht evafetis divadeduntodN expostuieseactan
cause wafer deformation or damage is re uced or prevented. Preferably, the

| ocal i 2esbsRAY SrbRADIApR cERBEFEbuRPAN theSbtaf dreh 6NthkeYvdfer. IPeehlaRcTkpeBesbmtiitie- up
whi ch can cause deformati on or danage. Note that rith smaller

zonessup- . : r - :
Conver LG BERUY AE0RTking VR R tll NGRS Oblan LT F dflorgr o
However | ] er zones uire re exposures, which will increase
procesg?HéF%Fb%anﬂﬂ??é@?¥ﬁﬂ%ﬁ%% s the wafer. Preferably, the zones and
nunber of exposures are selected to result in processing of the fer

wi t houl0038E ur r A PEPCSETIRS 20T HERFEOTADEEWHR 0Be gaRGipeBt: l%ﬁ?@a%}géwebmfe waf er
whi | e avoi ding aversely affecting the throughput of the overall processing
of t heexwfatipn stiore.cKbaprposed\boasssing zaboramans Rregpostid Wyriog keposvess 0ésth@hi ch
are larger or less is also useful., and nmay depend on applications.

[ 0037 1bmycesingrinesli Faixample, EicCdxpadddProcmsilig 36k @ belprotettedtiesh thalighy. 5 is
provided in the processing systemto facilitate | ocalized processing of

zones i |, QF i i : - hdation

Zour ce etk ] Sloos A GHRY Rl A Rl e e 2 | Dhe
excitation ask is diﬁgosgg bet ween.the excitation source and the

t r ans pRIOSRISIYE 7085 QR 48C VRET B S chanber. Di sposing the excitation nmask
at other | ocations between the excjitation source and wafer i | so useful.

For exHIf3k, tlsthermerenby codisurian daetbmrPeRsHng Fanss e%&%greitﬂ r.

localized portions of the substrate, stress build-up which can cause wafer deformation or damage
is reduced or prevented. Preferably, the localized portions are spaced apart sufficiently to reduce
stress build-up which can cause deformation or damage. Note that with smaller zones (e.g., sub-
processing zones), lower amount of stress will build up. Conversely, with larger zones, a higher
amount of stress will build up. However, smaller zones may require more exposures, which will
increase processing time required to process the wafer. Preferably, the zones and number of
exposures are selected to result in processing of the wafer without incurring stress damage, such

as cracking or breakage of the wafer, while avoiding aversely affecting the throughput of the



[0038] I n one enbodinment, t |e mask conpri ses opaque and transparent

regi ons, wherein the opaque region or regions block transm ssion of |ight
energy fromthe excitation source while the transparent region or regions
allow light energy fromthe excitation souyce to_be transm.tted, thereby
sel ect {OVe] Pﬁ?‘i?é%%%?%%‘e foﬁ:Qr e N gy é‘&@b(&'ft 3¢ %éoﬂgf‘&%teb?’gggsp‘ﬁﬁﬁﬁng to
the transparent regions on the nmask, 100391l n one enbodi nent, the mask
conpr i suslagder er leat isntpooseliph @nd mekytdegerspen epnlicpéensi ons. The transpar ent
portion or portions, for exanple, can be referred to as mask processing
regi ongoosT]!l e Inhshe@papdEn@n/ in emitafior@ndk 360sasdHostizeed iafiég. r5asl ptovided imttek
non- processi ng portions. The mask processing portion corresponds to the
proces ?H&sﬁﬁ’%ﬁrs@ﬁl (o 8citfielochPedrO&titg BBzoreh 8f IR SHafBOMFHRIR6i@ AR sk is
portion corresponds to the non-processing zone on the wafer. En one

enbodi nent, t.he trapsparent porf i -t ' es of
o or ocaetrg SEeen e PRUGRay B ARG HaE R0 s QorkR B BERRR Hn 60
processing . portion is, for exanple, ual to about. /N the ea of th

vaf er , cvefisneqt;tle exeatation sk m@%&?&ﬁ%&e& 'gleeesﬂfﬂt@flé%ff:%&%‘ﬂ@ﬁﬁ@nﬂ?f e

waf er. The remaining portion of the mask (e.g., total area of the renmining
por t i onvindow héthewstcessingplambert.. Disprsing the exgitaioromaskna opleer dqcptinsristvesds
opaque portions or mask non-processing portions. [0040] The excitation nask
i s desitgnedithiorpsoncssd twetenik alse uaeful. Vieorsuafmatee thefmaskanayafeatisgpged within
repositioning the mask processing region with respect to the wafer.

Reposi thestb8asiak chiifbéfsk processing region, in one enbodi ment, can be
achieved by rotating the nask, the chuck, or a conbination of both. For

exanpl e S . r
SRR I L S e e R S R P
techni ques for. repositioni t he. pr ocessi zong are alsgo.useful. 1.0041]hi
one enfBBYIYrEREOD P ﬁ@@%@?@%&%@#’t‘? oﬁ%w%}e&yeﬁgrin&ge BRI %%nglgest%éct
to the wafer can _be achieved as a stepped function. One or nore of the

r ot at abRBSPEERBIENT o regiganalley light eRaegy from thsexsitaion psreg O SRnimdiedor , can
be rotated into position for exposure to light energy fromexcitation

sour cethefhyeseleeti pdy preepunsegions o tlat @sface hbtheoraferdviresprodingrie the or
conponents are repositioned for the next exposure. The repositioning of the

CoNPON@ahspardhl repidRDultRe Afask.r epeat ed until processing of the waferpleted.
100421To provide a margin erro.r due to positioning msalignnent to

i ncrea e AG: M i i i
oo e D", SRS R e eaas bRt TR gk

1 N total ‘area of the wafer, Were
- i t . f th k | d h i d
o ovr od e TRPHRRE PR Py Dot PT exesIE S8 R P [ SR bRRE TSNS

while the opaque portion or portions can be referred to as mask non-processing portions. The

mask processing portion corresponds to the processing zone on the wafer for processing; the
mask non-processing portion corresponds to the non-processing zone on the wafer. In one
embodiment, the transparent portions correspond to sub-processing zones of a processing zone
on the wafer for processing. The area of the mask processing portion is, for example, equal to
about 1/N the area of the wafer, where N is the number of exposures to complete processing of
the wafer. The remaining portion of the mask (e.g., total area of the remaining portion of the
mask is about 1-1/N total area of the wafer) comprises opaque portions or mask non-processing

portions.



[0043] Alternatively, the repositioning of the mask processing portion with
respect to the wafer can be achieved as a continuous function. In the ease
of a continuous function, one or nore of the rotatable conmponents, such as
t he na?k ihUCk or a conbl n t hereof, c contlnu usl rota g

dur i ng [¥49bsur Ehg eqlt?tg%n@ oriiecess BeRIIE FFISE aPase EdY of
the continuous rotation is selected to ensure t he processing zone- are
expos edepositianingfth¢ miaskprogassingtregipn avidrigypect orthe wefasx Riepesitianingofithe maslr
processi ng. Wiere both the nask and chuck are rotated, they are rotated in
OppPOSi peockssirgt fe@ivs, in dHMAdhbodénment ainddel sehieoepbyaniting the anpglonkntlsicky @ ar ot at ed
by a sufficient anmount to conpletely process the substrate. For exanpl e,

the ampyRbifiof 8F BthORot &ﬁﬁﬂé‘ tthSRAk ERMbeAmsidIed 6n a FRh@bRBLSpHOHRABRRS and
about 180 for two rotatable conponents Rotating the conponents by ot her

amount s _i.s 0 e

ot at e 5 B RS ptR Bl oged Bl g Rkior i pRRE B Bo i DI IHRifRT
Dependi ng on t he speed of rotati n anglpulse dur ation, the waf er nmay or nay
not be”ﬁ@ﬁﬁpgwglQCE¥G€§§§%%WWWWQﬂ Ihul se of the excitation source. In
the case where nore than one energy pulse IS enployed to conplete
proces$004d] of Inmaewatbedimerntacpesitietingobthe sk prmepestranastion wiss rofmest to He
pul se term nates and resunes with the next pul se, [00451Fig. 5 shows an
enbodi mefdr cafi baacleaidtaata steppedi Sknc860. Onber maskothapotatable comansgds, snth as
portions 540 and opaque portions 550. The mask, for exanple, may be nounted

on a r geahidkdciicRioh QlcBh®inatidR Bréo O boAbizeidatd peltion fohexpduipes lighmy be a
fi xed or non-rotatable support. The transparent portions represent a mask

pr OCeséﬁéi‘g%g%lt éxQ:ﬂat%r]t Ihe ?éT%ﬁer e'xpoéh'?@ ﬁg@&ﬁhmg& ' the P&aﬂa’ﬁl%‘%ogpeﬁéﬁ sk ng
portion c ses a plura y of trans arent su portlons 54 or ask
processi n ort|ons e t he nu r essin

Db portBeniAce pRoneh{oF et b REE T atns TR A ETumhgnts and
sub-portions 5401. 3T 3). Providi ng nmasks mnth ot her nunbers of mask

pr oces SYH§UES #5C Ef‘@ﬁt‘tpé)ﬁgtﬂi @0%S§@g@g§¥%¥a fer isgompletste mask sub-portions, for
exanpl e, extend fromthe center of the mask to the circunference. For
exanpl f1042he sTapovok amergimskersultup b postimiigmimatigainent3 icofase the nmask | n
one enbodi nent, the mask processing sub-portions conprise an angle 0. The

nmagni t yﬁ)@es@fngc\mntlﬂwoth@ aeeisTdh&RAtk ploSein@atEion thabe Seleviel todrslighingbier .
Preferably, the magnitude of O is divisible into 360'. Preferably, each

mask PROAEHS kG agé'&)oﬂ%wa?é} ‘WHBF s&t’i—‘gr&c §si rﬁ&&y&tﬂ Ha&l@&e H%idﬂﬂrtﬁéir ons
of processing sub-portions are a se For exanp rocessing
sub-porti

fdif b 00
ambod HEHE desaneh and Giogs eda#%étﬁﬁ%eﬁ%&% t?”%r%%s%#w%%ég 3481 ng

[0043] Alternatively, the repositioning of the mask processing portion with respect to the

wafer can be achieved as a continuous function. In the case of a continuous function, one or
more of the rotatable components, such as the mask, chuck or a combination thereof, can be
continuously rotated during exposure to light energy from the excitation source. The speed of
the continuous rotation is selected to ensure the processing zones are exposed to a sufficient
amount of energy from the excitation source for processing. Where both the mask and chuck are
rotated, they are rotated in opposite directions.

[0044] The rotatable component or components are rotated by a sufficient amount to

completely process the substrate. For example, the amount of rotation is about 360° for a single

10



t he mask processing sub-portions is equal T, wherein n = T. Preferably, the
value | is divisible into 360. As shown, three nmask non-processing
sub-portions e.T 3) are provided. The mask non-processi ng sub-portions

conprise an angl ePreferably, angle On of ch mask nop--processin
sub- pof?triBhle comneaens and .ab?@dﬁﬁ‘]gf% tgp Eota ]gcﬁoﬁ’é’ﬁ‘fl?ntﬁ-hgoia pe ﬁw&oﬂg’g{a@%\’x i ons

of the excitation mask can be desi gned according to the foll ow ng equation:
360" 1othecafpeyutais dso dgefih&oeexaneple; thhtatablo epmppnénts eanrhsl rotatad-bypy wokiold ng
or )aque sub-portions; N the nunmber of exposures to conplete processing of
t he waben80°aird60°, depdidi ¢l te @pplidatioRr Depasiiniborsthe-speddtdfevtation and pulse
duration, the wafer may or may not be completely processed within one pulse of the excitation
source. In the case where more than one energy pulse is employed to complete processing of the
walfer, the rotation of the components stops when the pulse terminates and resumes with the next
pulse.
[0045] Fig. 5 shows an embodiment of an excitation mask 360. The mask comprises
transparent portions 540 and opaque portions 550. The mask, for example, may be mounted on a
rotating platform or support 520. Alternatively, the support may be a fixed or non-rotatable
support. The transparent portions represent a mask processing portion of the mask. In one
embodiment, the mask processing portion comprises a plurality of transparent sub-portions
540,.1 or mask processing sub-portions, where T is the number of mask processing sub-
portions. As shown, the mask comprises three mask processing sub-portions 540, (e.g., T = 3).
Providing masks with other numbers of mask processing sub-portions is also useful.
[0046] The mask sub-portions, for example, extend from the center of the mask to the
circumference. For example, the sides of the mask sub-portions form radii 590 of the mask. In
one embodiment, the mask processing sub-portions comprise an angle 6. The magnitude of 0, in
one embodiment, is greater than 0° and less than 180°. Preferably, the magnitude of 0 is divisible
into 360°. Preferably, each mask processing sub-portion comprises the same angle 6. Other
configurations of processing sub-portions are also useful. For example, mask processing sub-
portions of different angles may also be employed.
[0047] In one embodiment, n, the number of mask non-processing sub-portions separating

the mask processing sub-portions is equal to T, wherein n=T. Preferably, the value T is

divisible into 360°. As shown, three mask non-processing sub-portions (e.g., n =T = 3) are

11



By selecting or knowing two of the 3 variables in equation 1, the third can
be determ ned. For exanple, if 0 = 60" and N = 2, then: 360'1 =x 3n3 60" As
such, the nunber of internal non-processing or opaque sub-portions equals
3. In on enbodinment, the angle On of each non-processjng sub-portion i

cqual PEVidelThpmask nopeQSHSPEE S0 PIRIOES GRTIPHST AN fon TEHHRIeagasiOnt o
60'. In another exanple, if n =3 and N 3, then 0 would equal to 40 (from
equat i ofiedch mark @h-wocdssing quldportipng®the(skmem equati on 2). [0049] 1 n one
enbodi ment, the processing sub-portions of the nask each conprises nultiple
secti oneo48For BrciEdnthoddficrdhibwintetnabsubrmaesiss 6Tahs exrvitpiod masiscandretcsigaed i r st
(inner) and second (outer) sections. Providing processing sub-portions

havi ng ,0Rf&ink hehe! oW RS ldg@MFod: S al so useful . As shown, the edges of the
sections conprise arcs, For exanple, the edge of the inner section and edge
of the outer section conprise éggfl mentary arcs. The edges of the
sections, in one enbodinenty= k The (equapiphny of e edges of the
sections can ensure conpl ete prdteséing of the wafer surface.

where,

n = the number of internal non-processing or opaque sub-portions;

N = the number of exposures to complete processing of the wafer; and

0 = the angle of the processing sub-portions.
By selecting or knowing two of the 3 variables in equation 1, the third can be determined. For
example, if 6 = 60° and N = 2, then:

360° 1
= X

2 60°

=2 n=3

n

As such, the number of internal non-processing or opaque sub-portions equals 3. In one
embodiment, the angle 0, of each non-processing sub-portion is equal to:

_ 360°

On N

-0 (equation 2)

This would result in 8, being equal to 60°. In another example, if n = 3 and N = 3, then 6 would
equal to 40° (from equation 1) and 6, would equal to 80° (from equation 2).

[0049] In one embodiment, the processing sub-portions of the mask each comprises multiple
sections. For example, as shown, the processing sub-portions comprise first (inner) and second
(outer) sections. Providing processing sub-portions having more than two sections is also useful.
As shown, the edges of the sections comprise arcs. For example, the edge of the inner section

and edge of the outer section comprise complementary arcs. The edges of the sections, in one

12



[ 00501Furthernore, iii 0110 enbodi nent, he inner and outer sections are
shifted with respect to each other. The shifting of the sections should
preferably result in the sides of the sections being msaligned, resulting
in a slit spacing 595 to ensure that no, portions of the wafer are

unex poSEPOdpRgY; QHeHgP-a Thagwerlmmpingidh thardeenabine §eriions £4} esBER SoBIC 0 not
forma slit may al so be useful. Other configurations of sub-portionsal so
sef ul , pto@sdidEotthe vBdersusthoay enbodi ments of | anp assenblies 400, sinmilar to
that. 4a-b, Fig. ba shows a | anp assenbly wi th tubul ar shaped bul bs 375
whi | e {0@50]6b FhemsraorkafiPnasm®obinenWithdlinger fidl citersbetied abidhbed3wdh Lanp
assenblies with other shaped bul bs or a conbination of different shaped or
sized by éttH%){cl%tﬁ?r. bﬂle%ﬁﬁ{iﬁ% f&'&%\%ﬁ%ﬁ@ﬁm@ Rife if;l?r rPUHE thSsigQnrgl | ed
by, for exanple, a lanp contr f) er Ichis pgrt of "t he processing system
hi _ one_enbodi nent.. .the | anp.assenhly is c rol | ed.t rocess active
Ut acge GO R Ear s et TR S HoNTY SRR an e 0 of PRRERT ok R B
processes | ocalized regions on the fer. [Q052] The. bul bs of the | anp
assenblae wrreied; daeyiding @ mask whessin the ignergng pyter seefiogs do g Aeshit May he
nunber of groups is equal to N exposures to process the water. As shown,

t he bulabghﬁfusc&a Othep cerfemindsiops af sutdpartidesiare atso usefubt and second groups
378a-b (e.g., N=2). Dividing the bulbs into other nunbers of groups is
al so ugedall]. [ Bis.3HamskuweciabbdifticABrif lathjh essbiublhics 40Q;, kintilaa t@thatipf Figodeds a
processi ng zone on A processing zone, for exanple,is about 1/ N the total

area ofpid 58 sWeW € h 1anFrNdsBAbRIWRIE Aibulg sERE Huldk 395 RAtileHig &b showah Sanp'sef ul .
Furthernore, the processing zones of the N exposures need not be of the

same Si . I i N L r t her than
TN or "SR ghaBe LREF TS CartF AGlB ol R o LR LD )
zones. ooaineqien hadiebind gapen a2 L bubEpy 1o da txBrbeEhe erdhendy elhufSoE” "
zones. - S :
Prefer a&@/,l&mgb- pr oglesswﬁgp(eé%nﬁs a}rli;be_ver}gy@gi stributed %&;glss t he

waf er . CEyFo QF CXgRBicsdy ©SFN AERATHPIENE FIRECPHNHTYS ORI al |
equal |y spaced apart. Providing sub- p‘?ocessi ng zongs wh?r(l:h are not equal I>/y

or not esibbdinaamt,ithé¢ laynpegsahbly is patwded paprocess yheadcsive berfasaff{the wifentsimgNt he
waf er at |ocalized processing zones or sub-processing zones avoi ds stress

E lrJ ie ;E ;igig?(%ﬁfés,r RHHEBSanQxpBERY SAb&ively (16 8csSATBE R Ize S o DnAE Rage or
[0052] The bulbs of the lamp assembly are divided into a plurality of groups. In one
embodiment, the number of groups is equal to N exposures to process the wafer. As shown, the
bulbs of the lamp assembly are divided into first and second groups 378a-b (e.g., N=2).
Dividing the bulbs into other numbers of groups is also useful.
[0053] In one embodiment, the bulbs within a group process a processing zone on the wafer.
A processing zone, for example, is about 1/N the total area of the wafer. Having processing
zones of other sizes is also useful. Furthermore, the processing zones of the N exposures need
not be of the same size. For example, a processing zone may cover a total area other than 1/N or
a combination of a total area other than 1/N and equal to 1/N.

[0054] Preferably, a processing zone comprises a plurality of sub-processing zones. The

sub-processing zones are distributed across the wafer surface. Preferably, the sub-processing
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[ 00551The controller, for exanple, is progranmed to activate the first
group of bulbs during the first exposure. The second group of bulbs is
activated to initiate the second exposure when the first exposure
termnates. For assenblies with N oups, the controller controls the

act i vaZPeif ¢ i bhaistiduisdaginss the Bsos ré’éa‘i“Blecg’r‘?ﬁP PRSI BREELEH gresvilhe
wafer. [00561Fig. 7 shows a flow diagram 700 for processing an article. At
step 700sutmtantially equally spiced epatdPiaviding heb-processingizagesciihich are ntt egually or
processi ng system The processing system for exanple, conprises an FLA
pr oces sbNehbSiali AR equtlt sitfeed Bpdrt fhag alsbbediséfal. Alehting théwhter at lppatizedf
processi ng system nmay al so be useful. In one enbodinent, the article
conpr i &3 e&ifdtes oS U pBSessidlzolES Aol R&Hetdbufildtp dnd rEli&c¥Bt SleveritdIstRRE
enbodi rent, 1S at the stage of processing I n whi cph dopants are activated
througg anneal | n%, The waf.er ;may al so be at other stages of processing. A
chuck |§m8$‘r:p|s‘6 W%p%q%rﬁrﬁeg(a ifer in the processing chanber. Hol ding the
waf er inq%I ace_be achi eved using vacuum pressure. O hef techni gg 3 f.or

hol di nd0458¢ wafl8f cppirqliendar FAMBIE-ds PIERBEY O actiyais FAcriest ghoree d DAERE ed
for processing at step 720. In one enbodinent, the wafer is prepared by

pr e- he #td firgt ¢xpeswnaf dhe sicohd ghephefdiathisde attivatadrig inibale dlee seTord Grppayre wWhen
exanpl e, can he pre-heated to an internedi ate tenperature of about, for
exanpl ehe f380expo&ito téemindéd) efor iasdeatviies ivatheN peups it contllapgoniobschde usef ul .
For exanple, the wafer can be pre-heated to a tenperature of about 300 -900

" C. 1N aaRatieABOBIIBE R prolii® NRkEFsukds t8c6mPRS BecdsSing of efepeifet ur e of about
500 'C. Pre-heating of the wafer helps to mnimze the tenperature

differiﬂfs% bet C . awﬁ i . fdisk of
waf er rpgge_ﬁ’i@[‘a’gﬂ‘g&&ﬁaflﬂé&ﬁ??agﬁ%{ggioﬁgﬁfgﬁ%ﬁ%ﬂga er |es' 'Sf)fresg a?ggalltlﬁﬁg%éllgnert
anbi ent, such asor Ar. .This i,s taq avoid.incoyporation of. any forgign gas or
subst aHI?E“?‘ﬁ]E’H’ Frogessing ehampyr ﬂ?@lpr(?cr‘?fférr‘%ﬁyﬁ{eg"‘p Iggg‘?ssmééﬁf% ]l[%ér t he
wafer is prepared, the active surface of the wafer is selee-ocesscd at_step
730. | Axanpleqopaispen FLARSOCssiBg sYSiempiusk as diahdesetbyst indds: 3exQibst tyges e

| ocal i zed region or regions on the wafer surface with an excitation source.
The expidcadsimysysienrney also be exefih| Ia, one emboidsest,fthasticleampypriskd Tvafsr.cddres a
short-tinme pulse of intense light The process tenperature can reach a range

of abogfat §8QribedRAQE Wi THE Wafdk | ihiote eRBOSimeht@s Sabe bthd ofProsSsing tn Whichr ange
fromabout a few !l (Pa to hundreds of kPa. For exanple, the gas fill

pressu El@[faﬁ?saz[}e ?&ivadpééi;{ﬁo%gg Jahﬁeaqltng] THE RS rhé& alld e &t (Qﬁ@rstatggﬁoﬂrs&%ﬁﬁg’ At he

greate e ouf put crency.

chuck is employed to hold the wafer in the processing chamber. Holding the wafer in place may
be achieved using vacuum pressure. Other techniques for holding the wafer in place may also be
useful.

[0057] The wafer is prepared for processing at step 720. In one embodiment, the wafer is
prepared by pre-heating the wafer with the backside heating source. The wafer, for example, can
be pre-heated to an intermediate temperature of about, for example, 300 — 600 °C. Other
intermediate temperatures may also be useful. For example, the wafer can be pre-heated to a
temperature of about 300 — 900 °C. In one embodiment, the wafer is pre-heated to a temperature
of about 500 °C. Pre-heating of the wafer helps to minimize the temperature difference

between the surface and base of the wafer, reducing the risk of wafer warpage.
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100601Sel ecti ve processing at step 730 can be achieved using a eon or a

eating mask, as described in Fig. 5. Alternatively, selective processing

may be achi eved by activating a sub-group of bulbs on the |anp assenbly, as

described in Figs, 6a-b. G her techniques for selective proceSS|ng§n%%ialso
S

be useflQ58] Oo@qulerﬁn@hﬂélféﬂﬁo‘thﬁ iEvher 1S prepaigg s an ingrtanbient; spehys e 8 Shby N
exposures of light energy fromthe FLA processing systemto conpletely
pr ocesss Wi avowhiab@poaiion of himy fone ge ghoai substhnceNnextho sufe sdupngbigbdepephtureal ity
of regions on the wafer, with one exposure processing one respective region
on the yafes. A region may include a plurality of sub-regions. After a

. p. .
first of the pIurallty of regions are processed by the first exposure (x =

1), th %0?91: %gfegg‘g'&eﬁ? fs lpr%ﬂsafége lﬁra%n@%ﬁfa%@gi‘ ?ﬁ%&f& i@%el% i %‘3{ }'())r}é s¥ed

proces erm ne ere arc

regions, to ectl e t he pr.ocess returns to 0 for
the neftStE gi‘% uﬁeon(f’)?m Ogymg € ‘T’ﬁ 6’ pr‘gqeﬁﬂg% C%P?Tessz‘]’ost‘%ﬁhS Cpahﬁ e been
sel ectively processed (x = N) The process teimvates at step 750 mhen al

r egi onECHever Isans pn rewalsrsurfave G jTeeXCHtE: inBFFerrér)}wt%C@%BéP‘éfGe’l Ar ot her
specific forns wi thout departing fromthe spirit or essenti al

char aceramplej asnprives 8ash [Tivgs fahidgobdereandhoditinapelse ohiatassolight. The prasedse
considered in all respects illustrative rather than limting the invention

descri beshduf) dan r&BREraAbe dthdolNIENL 1300 °Cswithit snillikdtd@ds eThdyas fileppipesded
clarather than by the foregoing description, and all changes that cone

\tl)v‘et gh*g?ﬂa?q%%‘g%ﬁ’m e@rlﬁ% t8 uglﬁi'éngél &t mc YR kxddfleCindiohB il peshitbeamasd to
about 0.01-4 atm. Generally, the higher the pressure, the greater the output efficiency.
[0060] Selective processing at step 730 can be achieved using an excitation or annealing
mask, as described in Fig. 5. Alternatively, selective processing may be achieved by activating a
sub-group of bulbs on the lamp assembly, as described in Figs. 6a-b. Other techniques for
selective processing may also be useful.
[0061] In one embodiment, the wafer is selectively processed by N exposures of light energy
from the FLA processing system to completely process the whole wafer. In one embodiment, N
exposures process N plurality of regions on the wafer, with one exposure processing one
respective region on the wafer. A region may include a plurality of sub-regions.
After a first of the plurality of regions are processed by the first exposure (x = 1), the system
determines if there are more regions to be selectively processed at step 740. If it is determined
that there are additional regions to be selectively processed, the process returns to step 730 for
the next exposure (x = x + 1). This continues until all regions have been selectively processed (x
=N). The process terminates at step 750 when all regions have been processed.

[0062] The invention may be embodied in other specific forms without departing from the

spirit or essential characteristics thereof. The foregoing embodiments, therefore, are to be
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CLAIM5 A nethod of formng a device conprising: providing a wafer having an
active surface; dividing the wafer into a plurality of portions;

provi ding a mask between an excitation source and the wafer, the mask
havi ng opaque and transparent regions, wherein the opaque region(s) of the
mask ceaptideedinmahreppastsalustragive ughprdhan bmetingribie itventiomdespabeshiereingPeres) of
the mask conprise processing sub-portions, wherein the sub-portions extend
from t bétiedntetionfis fhne indixked oy the @ppénded ofaéms mather than by the fosegbimgt i vel y
processing the wafer by | ocalized heating of a first of the plurality of

POr ti OQgscridfbn, and all chhSRE MR SbiheSRHES tHeiREMikY Qﬂ%ﬁ%en& doDfaNREL6F 1Y
| ocal i zed beating of a next of the plurality of portions until” all

pl ural i of porti e ectively processed. 2. The nethod of
clain1fh%ﬁﬁﬁgfﬂw @%@%&%&%@”@ﬁ@q%ﬁﬁﬁk conprises exposing the wafer to an
excitation source N tinmes, wherein each exposure processes substantially
1/Nthe total area of the wafer. 3. The nmethod of claim2 wherein the
portions of the wafer is further divided into sub- portonsub-portions are
di sbursed substantially evenly within the active surface of the wafer.
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4. The nmethod of claim3 wherein the mask facilitates the | ocalized heating
of portion of the wafer. 5.The nethod of claim4 wherein the opaque
region(s) block transm ssion of light energy fromthe excitation source
while the transparent region(s) allow light energy fromthe excitation

source tovﬂf transm.tted. The nethod of claim5 wherein the nask
. al 18 claimed 1S: .
conprises altérnati ng opaque and transparent regions. 7. The nethod of

claim5 farther conprises repositiogggg%$he mask with respect to the wafer
to process different, portions of t er after the exposure of each
portion to the excitation source. 8. The nethod of claim7 wherein the
repositioning of the mask with respect to the wafer conprises rotation of

t he mask ir tgincgﬁ%hﬁgor.roagtions of .t he mask and chuck in opposite

di rection Aot F 6T RY"H *évi ce conprising. providing a wafer
havi ng an

active surface; .dividing the.wafer into a plurality of portions;
sel ectively pr Bg’gbdéqgﬁgwff?{@am%g}a%ﬁ"’ T0@%Fi zed heating of a first of he

plurality of pgfvgdh?g the wafer into a plurality of portions;

providing a mask between an excitation source and the wafer, the mask having
opaque and transparent regions, wherein the opaque region(s) of the mask comprises non-
processing sub-portions and the transparent region(s) of the mask comprise processing sub-
portions, wherein the sub-portions extend from the center of the mask to the circumference;

selectively processing the wafer by localized heating of a first of the plurality of
portions; and

repeatedly selectively processing the wafer by localized heating of a next of the

plurality of portions until all plurality of portions have been selectively processed.

2. The method of claim 1 wherein processing the wafer comprises exposing the wafer to
an excitation source N times, wherein each exposure processes substantially 1/N the total area

of the wafer.
3. The method of claim 2 wherein the portions of the wafer is further divided into sub-
portions, wherein the sub-portions are disbursed substantially evenly within the active surface

of the wafer.

4, The method of claim 3 wherein the mask facilitates the localized heating of portions

of the wafer.
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repeatedly selectively processing the wafer by |ocalized heating of a next
of the plurality of portions until all plurality of portions have been
sel ectively processed; wherein processing the wafer conprises exposing the
wafer to an excitation source N tinmes, each exposure processes

substantially N the.total area.of the wafer:.an I ortions of
the water 1 st dPt mePSabGidins RPloabb St Relh APRAASHBIM dt1BHE %, o

di sbursed subst ant.i al |.y..evenl| iLthin the acti.ve.surf of t fer;

ot ovi a1 ng S RELRn BeRruisy R ot B Rah bRt n g 2Pl PSRIRLTY ¢ he
mask facilit@%es thetloqglh%ﬁgiheating of portions of the wafer and
conprisesegﬁﬁé gogﬁ8(”Fr§ﬁ%ﬁarént regi ons, wherein the opaque region(s)

bl ock transm ssion of |ight energy fromthe excitation source while the
transparentregion(s) allow light energy fromthe excitation source to be
transmtted; a e i.tioning the mask with.respect 1o the wafer to
process d?ffergﬁ?nf%???%ﬂ%ggﬁw%%1%?wg??%%mpﬁgméﬁ%ggﬁ$8p%Pe3%%h portion to

t he excit?tion sour.ce, wherein the repositioning of the mask with respect
to the waf @' PEEHATEYSEs rotation of the mask or the chuck, or rotations of

t he mask and chuck in opposite directions, wherein the opaque region(s) of
t he mask conpri ses non-processing sub--portions and the transparent

region(s) ,of t mask. c ri rocessing sub-portions, .wherein.the

sub- porti ons e?ﬁ%ﬁ’&t%f’? 8%%’%5@%%{8?m%?sest’%%(’sgrrﬁ)‘s‘%gtth()e ni’éﬁgwgl i té)rﬂtéence.

10. The nethed, of claim9 cmin the nunber of the k ,non- pr.ogessi ng

Sub- por t 1 GAET Cupres il ot 9f e weraner G el Y o IRIMARHES of t he
mask procegﬁasub-ép NO The net hod of claim 10 wherein the angle of
the mask RONZPYPOCEEEi ng sub-po o 0" is obtained by 0,, - 3600

8. The method of claim 7 wherein the repositioning of the mask with respect to the
wafer comprises rotation of the mask or the chuck, or rotations of the mask and chuck in

opposite directions.

9. A method of forming a device comprising:

providing a wafer having an active surface;

dividing the wafer into a plurality of portions;

selectively processing the wafer by localized heating of a first of the plurality of
portions;

repeatedly selectively processing the wafer by localized heating of a next of the
plurality of portions until all plurality of portions have been selectively processed; wherein
processing the wafer comprises exposing the wafer to an excitation source N times, each
exposure processes substantially 1/N the total area of the wafer; and wherein the portions of
the wafer is further divided into sub-portions, the sub-portions are disbursed substantially
evenly within the active surface of the wafer;

providing a mask between the excitation source and the wafer, wherein the mask

facilitates the localized heating of portions of the wafer and comprises opaque and

18



The nethod of claim9 wherein he mask processing sub-portion conprises a
plurality of sections therein the sections overlap to ensure conplete
processi ng of the waf The nethod of claim 12 wherein the sections of
t he mask processing sub- porti ons rotate in opposite directions after each

exposure to the exci tat Qurce to t hod of
ol ar m 2 wGPEF TV HE B e b e 8 “@éﬁlﬁf’ﬁ‘ Gudaf B ryretR B | anps

of Phé“ﬁz'fegé %ufcgwﬁg svstg?rﬁn SRR ﬁ%lf“t‘%%%gv ?%u%seiffﬁ&??oifc‘e[‘ﬁ N
exposures ‘H‘S the waf er 16. The method of claim 15 wherein the

| anps in ragdsubstantl ally uniformy distributed over the ar ea
correspondl ng to tge .surfac od  of

further conpri $&8% OIB?ﬁ 851511%1‘6‘% Sfieﬁtgavbgfw er%‘i/prgceﬁ %Eﬁgn F08%E itﬁeg sour ce,
18. Th t hod, of
Flash | ams iR ﬁ%é’ﬂﬂfeﬁeaposw Fritrathby BF B SRR SR Pk EriPedionfdfon
f fl I
oval - analBrebif apre bl B S AR %&%&%&&tﬁﬁn%@égéﬂﬂaas éfyéf em
conpri si nghe masf( alg(F chuag 1nr(r)81l)'lors§te ngecgonssu\gﬁetréuaf h% otpz?qulg ?egpon?s? efs tie fask
comprises non-processing sub-portions and the transparent region(s) of the mask comprise

processing sub-portions, wherein the sub-portions extend from the center of the mask to the

circumference.

10. The method of claim 9 wherein the number of the mask non-processing sub-portions,

360°

n is obtained by n = X 5 , wherein 0 is the angle of the mask process sub-portions.

11. The method of claim 10 wherein the angle of the mask non-processing sub-portions,
360°

0, is obtained by 0, = - 0.

12, The method of claim 9 wherein the mask processing sub-portion comprises a plurality

of sections, wherein the sections overlap to ensure complete processing of the wafer.

13. The method of claim 12 wherein the sections of the mask processing sub-portions

rotate in opposite directions after each exposure to the excitation source to form the overlap.

14. The method of claim 2 wherein the excitation source comprises a plurality of flash
lamps with tubular shaped bulbs of the same length which extends across the width of the

walfer.
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a divider for dividing the substrate into a plurality of portions; and

a mask havi ng opaque and transparent regions for selectively processing the
article by localized processing of a first of the plurality of portions,
foll owed by repeated sel ective processing of the article by |ocalized
heating of a next of the plurality of portions unit all plurality of
portions have been selectively processed; wherein the opaque region(s) of

t he mask npri.ses _non-processi n ub-portions and the transparent

regi on(s) ot HE ReLR ot e e BE SRl iR Bradd mRRT BASHR

sub-port| 8PI§1m8s)§ tw?lgr%inft eo r%ﬁb@? ofqﬁenérgﬁps?sf ethIQ%O ﬁeg(gosgl%s {ohp%oc%lssrt éJ \Eﬂ; err. ence.

16. The method of claim 15 wherein the lamps in each group are substantially uniformly

distributed over the area corresponding to the surface of the wafer.

17. The method of claim 1 further comprises a pre-heating of the wafer by a back-side

heating source.

18. The method of claim 17 wherein the processing of the wafer comprises flash lamp
annealing.
19. The method of claim 2 wherein the excitation source comprises a plurality of flash

lamps with a combination of circular, oval, and/or tubular, shaped bulbs.

20. A semiconductor processing system comprising:

a stage for mounting a substrate to be processed;

a divider for dividing the substrate into a plurality of portions; and

a mask having opaque and transparent regions for selectively processing the article by
localized processing of a first of the plurality of portions, followed by repeated selective
processing of the article by localized heating of a next of the plurality of portions until all
plurality of portions have been selectively processed; wherein the opaque region(s) of the
mask comprises non-processing sub-portions and the transparent region(s) of the mask
comprise processing sub-portions, wherein the sub-portions extend from the center of the

mask to the circumference.
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