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| nventi on The present invention relates generally to

sem conductor 10 manufacturing, and rmreeﬁ]art icularly to, processing

sem conduct or wafers on a track syst wherein the track exposes the
backsi de of the wafer thereby allowing in situ particle detection
access to the backsi de of the wafer. 15
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manuf act uri n@a@ké a tof thatwafen. years. To illustrate the wafer

backsi de contam nation problem FIGs. 1-2 aEe ]E)ro;n d?? P[)I or art FIG

1 illustyates a sem conductor _ - substrate 10 (wafer) after being

process usi ng a conventi onal mkgrounganfctbeafmvenumk As illustrated in

FIG 1, a contam nation signature 14 has been |l eft upon the substrate

10. The As wafer diameter 1ncreases over time and 11th0% ﬁgf@ ami nation
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contamination on a backside of a semiconductor wafer becomes
critical. This control is needed due to the fact that the lithographic

20 depth of focus associated with the manufacture of these smaller
features becomes more constrained as lithographic IC feature size .
shrinks. In addition, this depth of focus yield problem is
exacerbated by larger wafers which are harder to maintain in a
fully planar position. If the wafer, or more specifically the wafer’s

25 exposure field, cannot be maintained in a fully planar position
during lithographic exposure due to the wafer backside
contamination, the lithography tool cannot expose the entire wafer
uniformly or accurately, causing die to be scrapped. Therefore, a
need exists wherein the contamination on the backside of wafers

30 should be monitored closely for prompt detection and correction in |
order to improve IC manufacturing over the next few years.

To illustrate the wafer backside contamination problem, FIGs.
1-2 are provided. Prior art FIG. 1 illustrates a semiconductor
substrate 10 (wafer) after being processed using a conventional
35 organic wafer chuck. As illustrated in FIG. 1, a contamination
signature 14 has been left upon the substrate 10. The



i‘nto‘ contact with the chuck for a normal processing cycle. The
contamnation in FIG 1 is the contanmi nation which results when a 5 chuck,

t hat has been processing for sone tine but still has no vi si bl e
defects which can be detected by an operator, is placed into cont act
with the wafer 10. The individual contam mant s/ particles 12, which
formthe contam nation signature 14 on wafer 10, have been detected by
a prior art ex sity laser particle systemto provide 10 the illustration
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3 contam nants to device areas as a result of subsequent processing
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backsi de, contam n i
i nspect i ofceramic chuck of FIG. 2 is relatively new in that approximately 100
processing cycles have occurred on the ceramic chuck utilized in
FIG. 2 prior to the measurement of contamination upon wafer 20.
As illustrated in FIG. 2, a pronounced contamination signature 24 is
beginning to occur upon the wafer 20, even though the ceramic
30 chuck is relatively unused. In other words, the
particulates/contaminants .22 are still being deposited on the
backside of the wafer 20 by simple contact between the wafer 20
and the ceramic chuck. Although the ceramic chuck may reduce
backside contamination, the wafer 20 is still contaminated in a
35 manner similar to the wafer 10 which was processed using the

organic chuck in FIG. 1. Due to the migrations of wafer backside



processi ng areas between the processing of individual wafers. Duri ng
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contaminant to cause a shift in the depth of focus field enough to

adversely impact yield. In addition, an additive effect occurs in

that smaller particles build upon each other to create, in effect,

30 larger particles which cause the contamination issues previously
discussed. A particle of this size would not be detectable by the

human eye, yet cause substantial financial loss to an IC
manufacturer.

A final limitation of the visual inspection process is the fact
35 that it requires the processing tools to be designed such that the



it requires renoving the wafer fromthe processing tool in order to
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it requires removing the wafer from the processing tool in order to

detect the contamination. This process also adversely affects

throughput and may not detect contamination in time to avoid

25 adverse contamination spreading in a multi-chamber. processing
tool. Normal wafers cannot be processed in this manner since the
active surface of the wafer is typically damaged when the wafer is
~ flipped over onto a particle scanning tool chuck. Overall, this
process is very slow, inefficient, laborious and costly in a modern

30 semiconductor manufacturing environment.

To date, conventional ex situ wafer backside particle
detection is not effective or efficient. Wafer backside
contamination threatens to reduce integrated circuit device yield in
large wafers and/or in smaller lithographic dimensions due to lack

- 35 of prompt detection and correction. A method of in situ



backsi de of seni conduct or waf ers; FIG 3 illustrates, in plan

view, a robotic arm supporting a sem conduct or substrate;

FIG 4 illustrates, in cross sectional view, a robotics systemfor 35
transporting sem conduct or substrates;

6 FIG 5 illustrates, in plangiew, a tool for processing

sem conduct or wafers in accordance with the present inventions;

FIG 6 illustrates, in cross sectional_ view, the tool of FIG 5;
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20 | Brief Description of the Drawings

It will be appreciated that for simplicity and clarity of
illustration, elements illustrated in the drawings have not
necessarily been drawn to scale. For example, the dimensions of

25 some of the elements are exaggerated relative to other elements for
clarity. Further, where considered appropriate, reference numerals
have been repeated among the drawings to indicate corresponding
or analogous elements. |

30 FIGs. 1 and 2 illustrate contamination signatures on the
backside of semiconductor wafers;
FIG. 3 illustrates, in plan view, a robotic arm supporting a
semiconductor substrate;
FIG. 4 illustrates, in cross sectional view, a robotics system for
35 transporting semiconductor substrates;



7 . or a redo process, unlike the ex situ processing taught by the

prior art. In addition, when a wafer is determ ned to be contam nated,
t he chanmber or chanbers causing the contam nati on need be cl eaned in
order to prevent continued contam nation. The process 5 taught herein is
fast, efficient, enhances yield, does not gadversely | npact tool
throughput, reduces equi pment down-time, and enabl es future advances
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situ 20 particle scanni DesoEption ofudhPréRifdd) PRbodemenst om zed to scan
only a d]:@i gnated area of the wafer backside wherein this desi gnat ed
area is area nost likely to be contam nated by a specific
processing tool. In addition, a previously qualitative particle

i nspection pr oces<i¢neraly, etlhbeprﬁzsehecmrvent;oanis taamethod2for imhsith al | ows
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robotic arm ldserand ﬂafecmlﬂ&héﬂZPﬁmﬂe bgddnoithe backside of the wafer
while the robotic arm is in transit and/or while the robotic arm is
stationary between processing chambers in the processing
sequence. The absolute particle count and differential/incremental
25 particulate counts are calculated from past data on a chamber-by-
chamber, wafer-by-wafer, or even transfer-by-transfer basis.

By checking wafers as they are introduced into and returned
from a new tool, the contamination level can be monitored. This
contamination, or particulate, data is stored and processed via

30 computer and can be used to promptly identify a problematic
wafer before cross-contamination occurs and before IC yield is
impacted. In situ detection as taught herein also promptly
determines the source of the contamination (i.e., the last chamber
used for processing). Once contamination is promptly detected, the

35 backside contamination on the wafer can be corrected by a cleaning



of the ring portion 114 which are used for physically

hol di ng/ supporting the sem conductor substrate 120 through the use of
gravity. It is inportant to note that the robotic arm 110 is desi gned
so that the backside of the sem conductor substrate 120 is 10 open and
exposed to underlying objects. Only small soverlap areas of the wafer
120 and the pins 112 will not be available for backsi de
scanni ng/ processing. Therefore, mnimzation of the overla all ows the
maxi num waf elOrbacredai@racess, nlike ther ex gign processing ctawghy Hgne prior
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cont am i olPagHeks scanpingape rtagght hezein fnayebe custemiged ntmntscanni s

| aser novenerinlyoy! dedignateio it saecthéywafer Uﬂ@kmﬁ tvﬂ?er%ﬁm tﬁh’i’i‘dUCtor
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This raster SESIEHted Arep,ls,an. afeq,mos Xo% s QY the
sem conduct orspecifit rprpeedsifigi todlhe It additiend aY paevioushy amalftatWet he

5o B et R o, i) UM Sl ™
waf er . wihicho alloyes elmmd process control and eliminates human
sub]ect1v1ty Numerical data processing in wafer backside particle
detection was not feasible or possible using prior art techniques.
Therefore, a computer can now determine from the particle
scanning data when the wafer backside contamination is beyond
30 specification, stop processing wafers through that specific
problematic chamber, and initiate corrective action automatically.
Also, automatic verification that the corrective action was
successful is also possible.

The invention can be further understood with reference to
35 FIGs. 3-7.



15 checks substanti al | y all of the wafer backside for contam nation. It
woul d be appreciated by one skilled in the art that it wuld al so be
possi ble to nove the detector and the |aser as well as the

sem conductor substrate, or nove only the | aser and detector while t he
substrate renained stationary in space. 20 In an enbodi ment where
the detector and the Iaser w | | perform raster scanni ng and/or require

al terabl e positioni i preci se angl es of incidence of the | aser
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both the det «ft the aing t pertions dl dvvhichy are rusadofarephysmallgnbodr ment, the
detector 210 Iﬁﬂﬁlﬂéﬁﬁ)@&ﬂhﬁ291ém¥erﬁfédiﬁiddtopesubstratre' glﬁ th?ﬁﬁgﬁr %gd or
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woul d be necess oW ng use
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adj ustedl%D gﬁﬁewaf 12@0 Et‘batﬁé&g (RPROsHe Fhﬁ;e‘?fé’%ﬁé& of ﬂtﬁl%‘%’?oﬁs are
itgproprl at eI iam hOtiverakea 0P the Waﬁﬂerﬂﬁthiaﬂvé))ICF:@ﬁcd@&yCisofoﬂﬁ@d
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 Chucke.whi on TEEEEE Wenblith J12Cf Behotd dxiend o, Jffip & 3mm 83e ™
cont ani nat i oexslugionureneni ithe speripheityainife ther mmmk:onductdrewafer R2&sent
nvention al sheiliufdrg k?écéé%‘édbﬁﬁl‘ébd%r%@f&%hm&' 300 watery@pgt as the
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si gnat ur<V of Iﬁal‘,h'%ka%sﬂ rsefeicondngtor, wafer,on dlat Panﬂe displaypl e to
performa nodified data acquisition, whereby only the data points or
surface areas whi #FiGir 4 Hhmstrate® d)eldmrvﬁewf of e backsidenttdlapiyOsystem

signature wo t r natr oi n t he
overal | throﬁmﬁﬁ (glfrﬁégﬁg %ﬁé %gst&% Zﬁle?r 3‘59{?3%?% o(lg(yu?égs gﬁeat I y
i nproved, andisedyfor sdetbeting contamimationjsuchaasupatticles, upon the FIG
IITustrates 3aRkgfie! dfWaOkeRichlliictdUWrafdr WHREKSR' Ylpported in the
25 robotic arm of FIG. 3. The backside metrology system comprises an
energy source 220 (preferably a laser source), a detector 210, and a
controller 230.

In operation, the laser 220 generates a laser beam 221 which
is focused upon a portion of the semiconductor substrate 120. The "
30 angle (q) at which the laser is focused upon the wafer is known as
the angle of incidence and is predetermined in order to allow for
optimal laser-light-scattering detection of contamination upon the
wafer surface. The detector 210 has a detector portion 216 where
the reflected or scattered laser beam 223 is received. Based upon
35 the reflection pattern of the laser, as detected by the detector 210,



station 500 which woul d contain the backsi de netrol ogy subsystem 25 shown
i'n FIG 4. Specifically, the robotic nmechanism 110 is illustrated as
residing upon a track 550 in FIG 5. FIG 5 illustrates both the

possi bl e enbodi nents. A first enbodi nent bei ng where t he backsi de

met rol ogy subsystemis nounted on the robgic mechani sm 110 and nobil e
with the nechani sm 110. The second 30 entodi nent bei ng where the backsi de
nmet rol ogy subsystemi s stationary in a station 200 wherein the

mechani sm 110hgusontieller 230 can determine 2wihethervosn nohaarbeontaminatioar t o

perform partigdiat existsdgt @héi RitafionSBEGhich R 1Y hig O ng.
At one end ofp‘(% he track, a station 200 for the bggilgpggﬂgép ir?rjleg:tﬁ%(lllogy
systemis illustrated for secpnd enhad n this

th | mept . . .
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envi ronnent \ﬁolasg{]ﬂl?ngi 'Bﬁ‘gée cﬁgnggfeg?%rl@- 4ffie’ laser as WeﬁFP& al so

i | lustrates ®emichodnetsiri substyate,r er anevbeonlp3theslaserhand deteicéomswhile own

robotic syst di e . and 111. Exchange
qRedishbsiratd rfe%kﬁ g&%ﬁﬁfe% in_ f/g%éeér)n

bet ween the robotic system an 505 occurs through a
pass-t hroyugh regi 502 ereb robotic control changes from one
system tgaanot her&nnTﬁEr S\fllvg?@e"&/% where sthe dletegtor) and ghehilaseri willstrates a
mul ti - CBfinbe ][peﬂf@ms saster (swanndflg hAd/dr rBQEiraPhltePdBlE PoSRESIHINGI oFAtRES.
is capable o

5 ocaratt & OB RS oF ncideghe, B! e S A2, Horo? Eohsa
portion 212 and 222, respectively, are shown to be connected to
the controller/computer 230. Conversely, the controller 230 is

25 shown to be connected to the robotic arm 110 for purposes. of
controlling the surface of the semiconductor substrate 120 relative
to the laser and the detector when the detector and laser are not
physically coupled to the robotic arm 110 of FIG. 3 in one
embodiment. In addition, coupling portions 214 and 224 are

30 shown for both the detector and the laser whereby, in another
embodiment, the detector 210 and the laser 220 may actually be
rigidly supported or physically connected to the robotic arm 110 of
FIG. 3. This embodiment, wherein the detector 210, laser 220 and
the robotic arm 110 are all statically connected, will be discussed in

35 -greater detail in subsequent paragraphs. |



FIG 6 illustrates a cross sectional view of a processing system whi ch
voul d contain a backside netrol ogy subsystem The first 35 enbodi nent
attaches the backside nmetrol ogy subsystem to the

12 novabl e robotic systems/arns 110 and 111 as previously
di scussed. The illustration of FIG 6 shoyg the backside netrol ogy
subsystem 200 residing at a | ower portion of the overal |l system 500 as

is used for use in.the segcond enbodi me & t a thi rd 5 enbodi nent, an
entire chanber 51888‘&431% apger, semicon ‘Sﬁoéswé ers ar¢ nbecomingtmereqy

chanber. One gommon fmrtlwcsenﬁbaﬂdﬁa@rsﬁﬁdlﬁm?y, 1t wolldabedek édpflﬁitl gn of
arount or ai el ARihe B BSNilg vSuld qoslie) SR B% SeRpBacutor of ogy
subsystem sisubstrabe beipgsitested. oflt 1@ould fbejsmﬂ:elssa;iyt to ocomipeh§atet fdnhef .
| r S 0 e
Cocatton of °?R‘e*e Wsg By, uE QLU conrollt336, 1 pBdral, R HOWRE i
the tool, it ddbsec aracteriged: and havei pi pred@eammmi/ eompphensed | i ght
upon t he t00|wh§1|‘6b3' based U aﬁea@aﬁﬁcoggh%% g);f d %*enﬁbbndg&gtrgﬁgn%gre
Dystens. o SubsEatcheipBfesteds the eabasty arapdonld bacedinsiad dnaeadet <! bi o
in order tof assuresda¢ anglpeof i incidéms Omdlrreffﬁlntmn§| hw\/%d ppRopEiate llgrt
desi gn th { cessin ed as oppose o]
t he gl’l giroar teorder to \?ﬂ? }r%éfl& %SEeeCEg‘ie'Pffﬁ ?’gg ha ‘teri stics to

support visual 20  inspections were inportant. FIG 7
illustrates a fl ovAyoprevipuslyi dtjcllﬁfiﬂ(brv%lithntefemmt torprior art JpK@s.filcal |y,

at step 710 Gind I0OVcHOOks Whith ﬁblé eséimcoﬁd%&ﬁ'r substra%gb&irf@tt >h&9¢'9 be

dellveredtoatool such as too carrier

robotic arm R %Fnlﬁ'éaql%d@(gn&f“@t é@l?hz 1s vﬁqmaﬁabis Theseforaiuther

subst r at e/ vvafpﬂasenﬂ investienbaliomantic iﬁmgrm@ Bwkiitle conthﬂﬁﬁ@lﬁi’b‘ﬁg?ﬂ'erat gr a
eous

P\{)? Cte ?\ZI ac krsw#é ofs tthgv\gegmt g’ﬁdﬂ’g’t‘ Pr°§ﬁf>§lflga?]éu$§9 co@f1 ed at the

time of entrycontaminationisignatire of acchu(ﬂmhast beanpdetdrmlﬁhé,r df oweuldt
Sk i ot SRS e YRR U I R B

. backsi de met r y system
station requi nga ta pointsnHof jsusface B% whieh tﬁ’@ kapwn dgyb%yparém)fnthehe

getrgl ogy t ﬁomﬁﬂéfnﬁﬂns fpRabivel v@c}‘»ulﬂh%chg&lb 'Bée&%éu efﬁrogslsgl ﬁescg' bed.
cific pracess.i e e

oﬁieof " cr dontBBfpandn oL oing LBt sl dhrodghput’ot” e babkside
metrology system could be greatly improved, and may also be
rendered more accurate.

FIG. 5 illustrates a plan view of a semiconductor processing

station 500 which would contain the backside metrology subsystem

25 shown in FIG. 4. Specifically, the robotic mechanism 110 is
illustrated as residing upon a track 550 in FIG. 5. FIG. 5 illustrates
both the possible embodiments. A first embodiment being where
the backside metrology subsystem is mounted on the robotic
mechanism 110 and mobile with the mechanism 110. The second

30 embodiment being where the backside metrology subsystem is
stationary in a station 200 wherein the mechanism 110 must move
the station 200 between chambers in order to perform particle
detection as specific points during processing.

At one end of the track, a station 200 for the backside
35 metrology system is illustrated for the second embodiment. In this



13 contam nation is detected. Along a flow path 730, a "redo"

pr ocess of sone internal process upon the wafer would occur when a
backsi de contami nation condition is detected. In other words, if a

phot oresi st spinning step results in excessive backside 5 contam nation,
then the wafer would be cl eaned and then 11 reprocessed (redo) through
the sanme step in the hope of obtaining a better backsi de contam nation
result. Also, that particul ar "probl em chanber” may be shut down for
cl eani ng bef seeonde emhidiment, i3 semicondugton sabsttatenpipano beingease t he
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event a good chainberis In thislétenfigurations. pattiulesdetectiont amidnzongputes Wit hin
an accept abl article dat£ S8t 4be lﬁQ}g V& ddneRhife g@gcwmalignﬁ%@ggath 733 and

be | pad nto a proce |(r;3 hanber Tor a sequent ™ p si ng step.

30  FolYdwi tepnsferredochetsyenn odifferentnpsecessing chembers, 310=546f er
woul d be | oaqpéretspi ﬁogﬁtfhnjﬂEiﬁr@thnlg hﬂlrbﬁgﬁghﬁ tool at step 712. By
n

repeating the veri‘fication of the bacKside c Ition at step 714,

anot her det erm natd i | e mande whet her the wafer. backsj de .
condition is goodtﬁc}?‘{]‘bgdﬂi‘?%)‘@tef HAR ﬂPBg{]d?fs BE LALTISY $ectiog§08; ahigh
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phot ol [ thogr phs8eqCgB6vel00 ThEN fobtk! SAferi®q1 IS movesiwattaP fithll wher e a

material is deljivered,to the progessi t 00 om an external source.
In general, WICkafatriel IRBUE Leagiens 650 to the processing chamber

environment which includes chambers 510-540.

FIG. 5 also illustrates a lithographic exposure chamber 505

25 which contains its own robotic system different from the systems
110 and 111. Exchange between the robotic system 110 and the
system 505 occurs through a pass-through region 502 whereby
robotic control changes from one system to another. Therefore, the
system of FIG. 5 which illustrates a multi-chamber processing tool

30 for lithographically processing wafers, is capable of performing in
situ particle detection and computer processing and storage of
contamination data.

FIG. 6 illustrates a cross sectional view of a processing system
which would contain a backside metrology subsystem. The first
35 embodiment attaches the backside metrology subsystem to the



waf er carrying device containing individual sem conductor wafers to be

processed. Next, at a step 811, a substrate that has been delivered to
the tool at step 810 is |oaded onto the robotic armby a 10 robotics
system Next, at step 812, the robotic armnoves into position in
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backsi det@ondBfPSEiORY, Weteodmportant. At a step 823, the sem conduct or
substrate is transported to a devel oping chanber. 10 At step 824, the

tsem cond;JcéI or subHIGit 7 ilhdtf:i’feyéw fiéwobefor us1rf§9‘tﬁé etBSnF*iﬁ{?&ﬁit 0 d
ransporte n e cont am i on
occurfed At t%eg@%g' Sﬁ@ hﬁ% ﬁBWdJ&Ooerfﬂflﬁl &g’lé v sported to a
hard bake prsubswatey would cherdedivereditos agtowls Ispchaas tbeb SR, using a

duct 1 b ted
sem conduc Orwéféps&{r?ite‘f The ?oﬁQﬁgeﬁ-nt?ng)ﬁﬁi "B ?é}%{e@ é‘?k@f”ﬁ ‘tliﬁ Wit g

once agfég i n order rmne whether or
has occu+ ed Semlconducta)rf snhstr@teéwaﬁm fneonebembodiment; priportos heing

sem conduct ofintroduced into a processing chamber, it would be advantageous to
determine whether or not the backside of the semiconductor
substrate is contaminated at the time of entry to get an initial
contamination point. Therefore, at step 714, the semiconductor

30 substrate would be introduced into the backside metrology system.

Whereby the metrology system can be a fixed station requiring
robotics to pass over the metrology system or the metrology
system can be part of the robotics as previously described.

Based upon the specific process implemented by the
35 processing tool, one of several events can occur when backside



substrate to be off-l1oaded fromthe processing tool. It should
be noted that during the flow 800, there may be a 20 nunber of

determ nation steps of the type discussed with reference to FIG 7
whereby the process flow may be interrupted dependi ng upon whet her or
not a contamnation is detected by one 13 of t he backsi de contam nation
verification steps of the flow of FIG . 25 It should be

noted that this is_ an, advantageous flow over the pri or art in that it
al l ows for re&oniamipation dst detectad. codleng rmatflawm path 73R, = prede’s process

chanber - bﬁ prdfC@gﬁaeC'iﬁtBi’ﬁﬁl liﬁtébéss Poﬁtﬂ% We‘i‘swould o&é@@ﬂ@nﬁﬁ.ﬁgﬂ 1(‘) el d
ns am na

e ot ect oa QARSI Ronkimty didnre dotecthdnbdn ather BordBmihe | on

source. This plmtaresasivalpnnmg)\s@eptmsults in pexcdssivd dymbsed@er ; gd;1 c

cl eanin te al an S|,S

prevent gt?ve%?engé@rlg ‘%Eu ti’¥lé giﬁ Q’P%g °(5“d be C{? 8 ermnistic

met hod of norrppmqqsgedvaﬁrédohrlbromﬂbe same stept dani the |lmpe of noblaiging ke

nunber of mafuartﬁercw&ﬁgmearc%ﬁtam@émﬂor&xﬁnt' NA 185, 0% ik fiagont am nat ed

chanmbers, ang, identif |es

16 cont ®&P r may be shwtndowny fanioleaning befoxeatthoarmdomn
the contani naﬁlpérfbﬁneﬂslmfaﬂ ety o i\ﬂ%i'@ds‘é e lﬂtélimfd 0f8a succéf%hﬁhory
i s gener e used to rs and

d an nsur e qual
chanber sﬁse g° 6o ?@Wﬁew&"ége&?nqr an W&éuﬁ{eéﬁaeamngsstpm ed and
descri bed wi tSuqhefaeredmecomimpnc cbutd enblmdlermnbacks‘ldététﬂvent stri
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L) I Rl 69100 G U don”
parti cul at es inf gituk >4'—9 temm Wileﬂwntoannﬂhtthenredmlm rsyctessfukl enent al
and ol ecul afryf;‘ﬁeélaﬁrﬂﬁ&ia% "re'doé"%ﬂ%l@@ ersﬁﬁ%’ of a dﬁd?ﬁ%rat oh t hat
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that do not ¢epeessifigotodlhe spirit and scope of this i nvention. 15
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In the event the redo 730 of the internal processing step was

not able to resolve the issue, a more aggressive cleaning step could
occur (e.g., an ex situ megasonic clean, a piranha clean using HyO»

20 and HSOg4 heated to roughly 120C, or a alkali-amine solvent clean

heated to approximately 90C). As an alternative to this more
aggressive clean, the wafer could be processed along a process flow
path 732 whereby the host system and operator are notified and a
response is waited for at step 726. The response 726 may be a

25 chamber clean process or some other sort of maintenance needed to
bring the chamber into specification. In the event a good wafer is
detected (i.e., backside contamination is within an acceptable
threshold), the wafer would proceed along a path 733 and be
loaded into a processing chamber for a subsequent processing step.

30 Following the processing of the material at step 718, the wafer
would be loaded again onto the arm of the robotic tool at step 712.
By repeating the verification of the backside condition at step 714,
another determination will be made whether the wafer backside
condition is good or bad after the previous processing is complete.

35 When the condition is good, processing would either continue at



Wiat is clained is: 1. A nmet hod for processing a sem conductor wafer

using a sem conduct or processing tool, the nethod conprising the
st eps of: pl aci ng the sem conductor wafer onto a robotic arm
within a sem conduct or waf er processing tool;

pl aci ng the sem conductor wafer into a prﬁ essi ng chanber of
the sem conductor processing tool by novi 3 the robotic

armto the processing chanber; processi ng the sem conduct or
wafer in the qthet eshambershenbthe; process flow woulth \pregresse aleng o patbt or

waf er fromthglpr@ﬁg&ﬂr?& the process would bégg{iﬁ?l efdsi ng the robotic arm

the robotic arm exposi de portion of the
sem conduct or waf n em.conduct or wafer is
pl aced onto the rwg aﬁmtr%fﬁa a specific me%(it%lﬂmt SRR t he
backsi de por tineentiébnt f&r a photolithography pmess:cmmct Thewflow 800 begihbe

or i on of {1 step 810 where a nRigif 3 HbilvaTeq 6 166 Pioktstig B2 kiéﬂ?ce

t he from an externahrsowsee. sdmngémayabeliny ma@maﬂ owouldrimchude fa t he
backsi de por td,0n.0f, 153 ge@e‘aﬁ’é@%tﬁﬁlﬁ’i’ﬁg n&ﬁﬂdual semiconductor waf rs
cont am nat ed duri ng oc CEess anber.

sSSin Int
2. The net rt@dbsfpmc&ssﬁch wh%m At ahsten @dlafa cs@hs@rmen&mt béanb@erxg

conprises:  delivered to $hédblt! SRpb8EHSisdoiid ioffo Cthet RSbARIM ¢ BC aOr
waf er us of the back5|de ortlon

of the 189 robotics SYStemsenNEEEdﬁEtsEﬁpmm a‘&nﬂosl?%t“ﬂé{rgbtrgﬂvﬁl 106t ect or .
3. The et hsobitibn cimiorder voe verifyt the daekside condmoma:ft thee amaferg

conpri ses: Next, at step 813, the s ?@gé@gﬁ&%ﬁlt ere gﬁac?eélé‘?ﬂfgorb of the

sem conduct or ) too of is
subst anti al | ydehydration bake and addiesioniguodulem aﬁﬂllgmngl the: of step 8iBe

met hod of cl gh@ foNkEE %tﬁﬁlsf(ﬁﬂ Che @e%?i‘cﬁﬁdﬁ%rs ;ﬂhﬂ“&fce aﬁam waf er

onto ar botlc rm conp rovid as a
portion b9 a & dﬁoyﬁawlﬂﬁpeﬁf‘a&?"e“lng tfg) 1 to ver b%‘? i]Fty of
processi ng chagtanfinatiohl hash@ccurred. sem conduct or processing
tool. 5. The nethod of claim1 wherein the robotic armused in the step

SI ep of P a%ﬁﬂiﬁ?ﬁgﬁﬁ }ieéogg%o%adeg b qﬂ“{"g R?gpﬁhé%%%%ﬂig& oﬂ{écl aim

1 wherein t herobetic arduckoadswehersemiconductor subatrateringd anothesist 300mm
and the step gocREGnES thathe? "WHetEBy a photoresist coating is applied at
20 step 815. Next, at step 816, the robotic arm loads the substrate
from the coating chamber of step 815 and once again verifies
whether backside contamination has occurred. Each step of
determining or verifying whether backside contamination has
occurred (812, 814, 816, 818, 820, 822, 824, and 826), includes
25 data gathering by a data processing system, such as a computer or
controller, which stores this information and compares it to
previous information and baseline information to determine
whether contamination has occurred. Next, at step 817, the robotic
arm loads the semiconductor wafer into a chamber for a soft bake
30 process. Subsequently, at step 818, the semiconductor substrate is
loaded onto the robotic arm and a determination is made whether
or not the backside of the semiconductor substrate has been
contaminated. Next, at step 819, the substrate is transported once
again by the robotic arm to a processing chamber in order to
35 expose the substrate to specific photographic images. Subsequently




patterning a line width on the sem conductor wafer having a

di nension less than or equal to 0.25 mcrons. 7. The nmethod of claiml
wherein the energy source is physically nounted onto the robotic arm
so that the energy source noves with the robotic arm 8. The

met hod of claim 1 wherein the energy sourﬁs I's physically decoupl ed
fromthe robotic armso that robotic arm noves into cl ose proximty
with the energy source before the step of contam nant scanni ng can
loccur- 9.  athetepet82Q] tife cbbotic imechanism t will eloadgshe cmbstrage dfordes a
aser eam which |s.re t ;1 h ] d 0 gL and
det ect ed btralbipogk%tg?féc{%r&ﬁe?%i gét{eﬁ@glé%eggéﬁggoﬁ?gelﬂ%dﬁ? e lgét ector
are novabl e contaminatien aocaureed atnstepr 8d9nt rNext oat step &21scteni ng across

tlge ?80 kSiTﬂg sﬁentliﬁoéllag[cﬂéﬁorkdﬁstfdié’ £Er €dPrintef &r processing chamber

. m 1 wherein the rgy urce i g a er, and
wherei n t fle r@b@?&%f 4P nPHEOER %PP@"FW%‘&EE@@S& p ’oﬁtoﬁiePh%ff’ the
sem conduct 0rséiﬁi‘@fndlﬁ:ft@ﬁihﬁﬂ)bs'tfagedisitmwml froen | theerpast-expusiee  bake
cont am nant scanni ng of ,t acksd rtj t 1 C
wafer. 11. Hrl?é’eﬁ%‘%l%c?hﬁfnelﬁrai %ﬁ?ﬁﬁ%‘?ﬁeﬁgo%ﬁ g&ﬁfﬁﬁ?qu%e ng?ezzther
det ermi ni ng i6ér mott backside ocontamihationchas @scpmedi onAbfa tstep 823, the
sem conduct or ' te cifi L4 : ' t he
sem conduct Orseﬁicg):n |u?t§ﬁes@asc S|8dieJ p%ﬁ%@r%t%(fn@hea developing UfaIbEA

seni conddit or Ahastep 824eutheofsenrcenduetori spbstrate 1srrempvedodrem dhej m 11

wherein the sjopelgbifs Cahambes 0dRd | G@nsported to deterfiliréniwi@thée dmaksy de
portion of the égsl conduct qr

0 f er while ot di sturbing
an active sidea %ec%WBﬁgaEt'hPs V\%‘f%r?edﬂBAtTﬁ?PrT&zﬁodthgf claim 11
wherein the siapicnduoteni substeatpr isdsansported to a hardabakg precesatigi de
portion using cleani envi r n : d :
group consi st‘l’%nhFl." a%@%ﬁé@%l éterﬁt?l_) 826, the semlcéfdlféa?ﬁg. ﬂjeqsgflgltged
water. 14 Tiselomddtbdyfthel robotia asherasdn t;anspgrté_ﬁ once| againnip IELF | Wes:
cl eaning the facksiide Werthési{‘idg;'ng?. Ba@i3d01 SohtaMinhABATRAs occurred. At

selected froma_group consi .soni c-activated .
cleaning, a canfinahisten 8§27+be zebotiosm HApsperts the semiconductor

al kal i -am ne gghateste- to 15e Jifeloadedoftoph eHeaiprodessiigg eiodls he semi conduct or
processi ng tool contains a plurality of robotic arns wherein each

oot oot shouh Hohd e A o, P ke %"
20 number of determination steps of the type discussed with
reference to FIG. 7 whereby the process flow may be interrupted
depending upon whether or not a contamination is detected by one
of the backside contamination verification steps of the flow of FIG.
8. '

25 It should be noted that this is an advantageous flow over the
prior art in that it allows for real-time detection of contamination
on a process chamber-by-process chamber basis. In other words,
when a specific process chamber begins to contaminate a wafer, the
contamination would be detected early, thereby identifying the

30 chamber as a contamination source. This is an advantage over the
prior art where periodic cleaning steps are generally performed at
a random basis as a preventative measure. The present invention
provides a deterministic method of monitoring wafer and chamber
contamination, minimizes the number of wafers contaminated by

35 preventing processing in contaminated chambers, and identifies the



16. The nethod of claim1, wherein the step of contam nant scanning

i'ncl udes: 20

contam nant scanning the backsi de portion of the

sem conductor wafer to detect particle contam nation. 17. The nethod for
claim1l, wherein the step of contam nant 3 anni ng i ncl udes:

contam nant scanni ng the backsi de portion of the

sem conductor wafer to detect chem cal contam nation. 18. The nethod of
claimi1, whercmtaminatadpchambent fon eleaninganByhaintainingichudiatabase on

cont am nant %ﬁé”'@diﬂaﬁiiﬁaﬁéﬁksie@ﬁldoobfiliﬂfi?fdlfalﬂe wafers and chambers, a

sem conductor, .waf er,to detec hysl cal defects. or
processi ng a M8Ar¥ it &ePSFa fg’lhl%i e used to:ensBreUdeoduplity: cofithe
tool, the netwafersognd hagnbdre. st eps of: removi ng the

sem conductor wafer froma sem conductor wafer carrier

that is tached tywrilifie 1 ci.Q QCBSSI . t ool ;
pl aci ng ?%e sem c.o‘m%ge[ ()tﬁgahf%&:f ni@eﬂan iasp?%(?gs' éll'dmﬁ@gr a&fi

t he seni condulsseribedookithi neferente tohespeeifiic oathboidiments, further

waf er being ; t Qs L rd it hi . .

the first prgggggg%%%drﬁe%a ?m%‘?&%xhbi{f‘sr ?;ﬂol\iidr%btr #é} Elelﬁ‘ls%osn lulg?olrn v%lFer
fromthe fird@ftpr foEsgxample, other types ofcpentasmingtiongmay dwordetectodt em
and besidey fpurticalates, SokUek@miplé SRénicklt eohtanifitic) ﬁfélﬂi’&ﬁ'&
back5|de1gf tlie sem,conduct qr '\é\ff er usi nlgﬂbhe ropotic

system +20. S9REDIA ABE Grolefuiar, contam Pncoﬁﬁrf%itﬁgb?hgng?réﬁ%o%f:

pl aci ng the dbereforeiuthatr thisf énvéntien tisenee riimitedu o otherglagticular use
carrier. 21. l. ai.m : r [ SJ g steps of:
21 inERE 10 Thatf ¥ Slehitbd L ORI, LER, R ebyer
nmeasur ed all modifications fthat| dei ngt tdepast dpowf the spiritiang iscopé tef this
contam nant jpvention. det ecti on.
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22. ;I'he met hod of claim 21, further conprising the step of:
determning if the sem conductor wafer is contam natedbased——7m-

upon the contam nant detection information. 23. Thel f claim?22,
further conprising the step of: cl eani nq EB?IW‘ ﬂ'!””‘m
sem conductor wafer if the step of 17

determ nes the sem conductor wafer is : cont am na ed; and

pl aci ng the sem conductor wafer in the sem conductor waf er
carrier when the step of determining de€CbAIMBs the
sem conduct or wafer I's not contam nated. 24. The nmethod of claim 22

further conpri&ing.the .ste cl eani ng a backsi de of the
seni conduct or tejs “f F}Féioéﬁ ‘ep of det er ni ni ng
determ nes the sem conductor wafer is cont am nat ed

pl aci ng tle sem coRd second. )

of the se% cogduct%lr Qﬁ%@ggm@%ﬁ&)gpg%?mﬁg g Se ’rf%m%lfﬁ(%fd% °E| 'é%lﬂgzé wher ei n
the robotic syst ensemmn or processing| goal,i the ahethusbtdomprisingithei n t he
sem conduct or pr ocgtgﬁ]kngftool 26. The nethod of claim25 wherein at

| east one robotic in the plurality of robotic arns has an energy
source and detector phyRlacingthe semicomdugtpe wafer M?@nﬁﬂ@ttmelrm ep of

cont ami nant detection on thewithin a b@@ﬁfddﬁauefort RenfeR M 5rOREuGhE! ol e -
hod for pr oceslsa[cgtgga senm candu @t or wa usi nglﬁe _

sem congE tor processing they, seicon u@@ﬁp?"lag‘?%dnf%é‘ RIOFESUNE
processing the seni conduct orchahber i of thpr sermicominctorprecessing tool by

| ocated within the sem Condufhto%n ﬁfee§'8bgﬁct&% to the Procceﬁgﬂ{ggmv' ng the

sem conductor wafer fromthe processin using a
robotic arm the robotic arn¢hapdsmg a backsi de portion
of the sem conductor RIcesbiiy ttHS semiconductor wafer iff :P}'é fer
is pl ace? onto the robotic argl in seT (rﬁ)l%t) %an{mya
scanni ng a pr edet er mi ned r egfB rt’he backsi de portion

of the sem conductor wafeenovirlge the semlconductor walt’élecﬁ‘bﬁf rEhBe r6EEHsPR

bei ng an area of the backsi dgh b th m c uct or fer
which is nost likely to be ¢hém bf “using  the rBBﬂpﬁn?HHt © UG\ 3R hod
for processing a seniconductexpaegifigr aubackside portiors eof cthedsmnwonmm@ﬁ3| ng

tool, the method conprising {he.Step, %%o{r%? semlconductorp%?&sn;i\klnﬂbﬁ@

sem cond tor wafer in a processing
seni cond&® or wafer from t heOBtondhesiobgtic arm; and chanber using a

robotic interface, the é&hﬁiﬂiﬁahﬂtﬁa‘hﬁ?@g the backside portion of the
semiconductor wafer within the semiconductor
processing tool by scanning the backside portion
of the semiconductor wafer with an energy

25 source, the contaminant scanning being used to

determine if the backside portion of the
semiconductor wafer was contaminated during
processing in the processing chamber.

30
2. The method of claim 1 wherein the energy source provides a
laser beam which is reflected off of the semiconductor wafer
and detected by a detector, wherein the energy source and
the detector are movable under automated motor control for
35 raster scanning across the backs1de portion of the
semiconductor wafer..
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havi‘ng: (1) a robotic arm which enabl es physi c nmovemnent
of the sem conductor wafer; (2) neans for ting the

sem conduct or vafer during moverent; Hmnﬂmﬂllagmgg:zz“{;;r
sa

source nmoves with the robotic arm (4) 18 tector
physi cal |y connect ed to the robotic arm so - that the
det ect or nove qgfe ro otlc arm and iS)
nmovement mea g’ qfeﬁ moﬂe“d?erPWe the senergy source is a laser

source or the det %ﬁd)rwhereiﬁaﬂlea robotiei dﬁmOfm(WEs whlle the backside

sem conduct or waf er sem conduct bei ng
supported by the r%%{\ﬁﬂ) (ﬂ'th S’ﬁ?)p%ﬁlﬂ 'ﬂucf)or Water i h‘?lggt]tfr%ﬁfegm‘ﬁght
scanni ng t he backsheelasert tee emihleocmhtannnant scanning of the baclafide using

the | asergsource glgghit(;he d}ettﬁgtgg,gmot,{au@t@%af

sem conduct or processing too Lreani ng the sem conduct or
wafer if the step of in situ cont anm nant scanni ng

i ndi cates thaf. theThermetivd GfOtlaim 1 further comersmg the steps of:
23 %}‘er cant aléﬁs backsi de co 3@ eyond a
speci fied threshol d. termpIng; i, fANAEINAPR OB gi?e C%Q eocnortlon of

conpri si ng: a plthealseticohdpetos e swafehais eyut-of-specification; a
sem cond ét or wafer carrier \,%’?g' on; a robotic systemfor
transferring sem conductor rs between the plurality

of process chanbers anccleanpinge the osenicanductor wafer if the backdide carri er
region, the robotic system hayitigh f |tl’?é‘5§emlco ductor wafer is Yg-grobotic
motion unit conprising: Shot

means for supporting a semi c‘iﬂmﬁl@afﬂ%fer coupl ed to

the robotic arm a |l aser coupled to the robotic armso
t hat the arm as

as f ol he roboti.c
robotic 55 Er'ﬁjves tﬁ? vwBgthod of claim 1 wherein the é‘1d§‘ far Pﬁ%c‘iﬂsb?&l ity
of process chanbertspltctrmtams a plurality of robotic atmsewheesing eack piobibtico

direct a | aser be .
sen conduct or vvafer vvhe ﬂfehep lurality of robotic arms Q%&Ség cﬁa%‘g%?%r%é?‘%r
supported by the rigampiconductor wafer for contaminant degesian.ng;

| aser nmovenent nmeans for noving the laser in order to

scan the,]ase 0 ksi de of a, sen conduct Qr .

waf er th%lb isé supﬁggf‘&iﬁﬁg e PRRGESSING 2 semiconductor wafer using a
supporting; and semiconductor procéssiiesefiol] theumphettiodo cohsprisihgt ithe ar m so
that the detector steps of: - - follows the robotic armasthe

robotic arm noves . bet ween chanbers in the
plurality of process removing the semiconductor wafesr fromha det ect or being

adapted to receive semiconductor wafe}aéﬁ'f Jrefthﬁ‘tcﬁ$ogtté;]l?éﬂt%
backsi de gf t he uctor

seni cond®et or _ the semlcondQﬁpérpr(gceﬁmggrtp@b; by the neans for
supporting; placing the semicviluctor wafer into a first process

chamber of the semiconductor processing tool, the
semiconductor wafer being coated with photo-
sensitive material within the first process
30 chamber;
removing the semiconductor wafer from the first
process chamber using a robotic system; and
performing in situ contaminant detection on an exposed
backside of the semiconductor wafer using the
35 robotic system.
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REPLACENENT SHEET

conput er neans coupled to the sem conduct or vvaffe
tool for storing and processing sem conductor AH!IEH mu " ’(ML
contam nant data detected by the detector. ssing a

sem conductor wafer using a sem cong tor processing tool t he net hod
conprising the steps. of: rem)V| ng the sem conductor wafer from

a sem conduct.or rrier that is, attached to the

seni conduct or %ﬁ%lﬂ&tb"d of claim 6 furt?legoqgmprlsmg the steppe@forning in
situ contam nant det ecwmﬁpﬁtbra%t&iﬁgsad contaminant detection basforifiticd the
sem conduct or wafer using a robot -

st
pl aci ng the seniconductor wafEfs Ofgllpyvrlgg e SkeR ‘lﬁé%ﬁ?r g in situ
t he semi conductor processi ngconfaiminang <letectbonuct or
waf er bei gg coated with an adhesi on-pronoting materi al
within the first process chanbe removi ng the sem conduct or

waf er from the flhet methedsef clalm 7, further compgisimgdheustepgofihe robotic
system per d &tefinigingh 115' the Cemiddndapiordahafer! A ShtamifResed
backsi de of the sem conductol? W%S u5| t he robotic

system pl aci ng ?HE ctcontaminant detectiocond process
chanber ofntfhenmmnpnductor processing tool, the

sem condleAt waf er being coated wi th photo- sensi tive
mat eri al thin the second process chanber;

removi ng the $em coAdsemicondiicior f wafert [prosessing] lplobcemnprlsmg

chanber using the robotj anfRpformng in situ
cont am nant detection onC%n exf}mOf process ch r§ backsi de of the

semi conduct or wafer usihgsemiconslystor; wafer carrier region; system
pl aci ng the sem conduct@rroWites ¢ y%mnafbhlﬁﬂnﬁmﬁggs sehfd@bRductor wafers

O LM SF conduct o procesSt g done! BRSHA.CHEHcths chambers and
25 removi ng t hetheesendoodndnctor wafafer f carnierheegilong dther ocess
chanber using the robotic syshofflc system having at least one robotic motion
unit comprising:
a robotic arm;

20 means for supporting a semiconductor wafer
coupled to the robotic arm so that the laser
follows the robotic arm as the robotic arm
moves between chambers in the plurality of
process chambers, the laser being adapted

25 to direct a laser beam at a backside of a
semiconductor wafer when the
semiconductor wafer is supported by the
means for supporting;

laser movement means for moving the laser in

30 order to scan the laser along a backside of a
semiconductor wafer that is supported by
the means for supporting; and

a detector coupled to the robotic arm so that the
detector follows the robotic arm as the

35 robotic arm moves between chambers in the

plurality of process chambers, the detector
being adapted to receive laser reflection
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performing in situ contam nant detection on an exposed———m

backsi de of the sem conductor wafer using the rojb '

system pl aci ng the sem conduct or waf ?"I"H!Hﬁ" ﬂ”’”mﬁrocess
chanber of the sem conductor processi ol

sem conduct or waf er beigg |ithographically expdsed within
the fourth process chanber; renovi ng the

sem conductor wafer fromthe fourigh process . . . Cchanber using
the robotic system and ronhdheobacksidenof the semisandueitor
detection on an exposed wafer wherPa®ks isefhigbnddi@of SWas gector _
waf er using the robotic e nethod of claim

d s}ysthem 31. . Th
30 further conprising the steps cfupported by the means, for \supporting: dand or
wafer into a fifth proocsanputerninssansf coupled to the semiddirluzest owaflisct or

processing tool, the sem co . . bei ng baked in
t he fifthsprocess chanber; %%.Egglng toglelgg{/iﬁ%grlpﬁeaggﬁivg%%&gm r wafer
fromthe fifth process semiconductor whferhetontamigantedatabadétectedst em
and per form ng ipy SiHe! deRBéedp] nant detection on an exposed

backsi de of the sem conductor” wafer using the robotic
system 32. The nethod of claim30 further conprising the steps of:

p} atcuh ng the sle%rj c?ﬁdmathbdv\ﬁ_helprbééﬁsiﬁgtﬁd@dmj!@bﬁdgéﬁ)trcmlfbﬁrusing a
0 e sefi conductor .or n ol . e, con r .
waf er belfq‘g devel o%é%ﬁpﬁaﬁﬁgdrsﬂ’iﬁﬁew%e&ac%é’r“% od comprising, the, ng

t he sem conduct or stepsroftromthe sixth process chamber

usi ng the robotic syst?&n@ﬁgg the semiconcﬁl%'ié:orm if{}ﬁﬁi Lu cont am nant
ac

detection on an expose . si de of € Sem conduct or
waf er using the robotic semiconductor wafgst eanrier that is attached to
REPLACEMENT SHEET the semiconductor processing tool; 0
8 JuL 19 33. The net hod

of cl ai nfgo further corRFfQiming o sity,gcoptaminant detectionyofiany exposed

seni conductor wafer into a seackside wfotksssemiconductor wafer usihgnger of the
sem conduct or processing to e . sem conduct or wafer

bei ng hard baked in the seycei]r?tb}?tdb sy.stem, process chanber;

removi ng the sem condudilaeingaftbe semicanductes evafer pindoeasfirst process

chamber using the robotic sy$isRber® ¥t the semicondubfd: @g&é@%ﬂgoﬁoﬁe&e

contam ngnt detection on an expose . |
sem cond:g@tor waf er using th'@mlé’ﬁﬁallﬁtor wafer being coatedywithmanand

placing the sem conduct or weidhesiow-Profifotes AAEMET OWitidhelthe first
carrier. process chamber;
removing the semiconductor wafer from the first
process chamber using the robotic system;

25 performing in situ contaminant detection on an exposed
backside of the semiconductor wafer using the
robotic system;

placing the semiconductor wafer into a second process
chamber of the semiconductor processing tool, the

30 semiconductor wafer being coated with photo-
sensitive material within the second process
chamber;

removing the semiconductor wafer from the second
process chamber using the robotic system;

35 performing in situ contaminant detection on an exposed

backside of the semiconductor wafer using the
robotic system;
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34. The method of claim 30 wherein the step of renoving——conrprises:

perform ng contam nant detection on the sem conduc

bef ore processing the sem conductor wafer in the, f”m"ﬁim 'm”m””m
process chanber to obtain a baseline of backside:

contam nation. 35. The nethod of claim Citv\/nerel n the step of pérf or m ng
the in situ contam nant detection f her conpri ses:

perform ng the in situ contam nant detection by placing the

sem conduct or wafer in plaséng athiensemieonducior i ﬂ?r into a third process

charber.  36. The method of ofiddibgh 30F Whe' EdrliddiRINRESP Procihg" 810 dae i

situ cont am nant detectiop t her coppri se erform ng
the in situ contam nant det eﬁﬁmtﬁP“é{“CG%ﬁ nya qt'ebelng baked within Phero‘]bé't dc
system wherein the robotic ppsdess mﬁmlen_er gy source

and detector physically attache for e m.n ..t
steps of Contam nant det€RPYEIS gg‘bca%‘i‘f‘tfggowatfﬁre from the third

sem conduct or wafer. process chamber using the robotic system?27 37. The

met hod of claim 30 wher eﬂ” Hﬁgné ﬁ'!?%lelf dontRN lﬂrett%ﬁ{oq 95 arf P dsed

renovi ng the sem conduc or s e using one

of robotic arns within the sbagkside uef dhepseme@,@ldtytobowafersamngrﬁbenet hod
of claim 37, wherein a fi rstrdm% i §ys’:téfﬁ passes the sem conduct or
wafer to second roboti arm fter hird process

ﬁ &i‘fSSI ng i g%r
chamber AHd before procRlacing the spmicepdy¢iop, wafer into a f@ﬁgﬂ%&roce@g
The rrFt hﬁd of claim 30, d\/\herehmbeﬁt@mtgé %mﬁun@artlér prvtessing tdol the
one of the contam nant detec n_ s eter.m nes. t
contam nation |l evel on a bac%fﬁb%“tsf“oﬁiﬂ’é g’é‘ﬁ?{:o o Lsrct gl}tl@&'rgpnﬁlicgﬂﬂr
beyond a specified limt. 4exposede wmithimdhef fourthmpgocesshahambearach
cont ani nant detection S{}é‘i‘ﬁovmg that %fi‘ﬁc@n&@&hf‘%ﬂ%@i 281t th alfU? tﬁnd a
u a

rate of cantami nation change e In a database In or om)mtor
semi condbiét or waf er c oPEQReSH apamber Jisingnfhs Ji9botic s¥stem,

processing tool. performing in situ contaminant detection on an exposed
~ backside of the semiconductor wafer using the
robotic system.
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