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[Para 4] To facilitate discussion and to illustrate the possible complexity of creating and
executing wafer transfer instructions, Fig. 1 shows a menu-driven interface, which is coupled
with a graphical animated overview of the current state of a plasma cluster tool. Section 100
shows an animated graphical overview of the current state of plasma cluster tool 101. Section
119 shows a menu driven interface that user employs to create wafer transfer instructions to
move wafers within plasma cluster tool 101. Plasma cluster tool 101 generally consists of

various wafer-holding locations that enable a wafer to be processed as it moves from a port
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[Para 9] To create the set of first wafer transfer instructions, the user identifies an
origination wafer-holding location, an intermediate destination wafer-holding location, and a
robotic effector that will move the wafer from the origination wafer-holding location to the

intermediate destination wafer-holding location. First, at fields 120 and 122 the user has to
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[Para 13] In another example, a user may only want to move a wafer to an intermediate
wafer-holding location. For example, the user wants to move the wafer at PM 102 to VTM
108. To accomplish this transfer, the user may use a “Pick” option, which requires the user to
identify an origination wafer-holding location in fields 132 and 134 (module and node

respectively) and to determine a robot effector in field 136.

[Para 14] Likewise, if the user wants to move the wafer from VTM 108 to PM 102, then
the user may use a “Place” option, which requires the user to identify a destination wafer-

holding location in fields 128 and 130 (module and node respectively) and to determine a robot



[Para 13] In another exanple, a user nmay only want to
nove a wafer to an internedi ate wafer-hol di ng

woOaowmtoser17 For exanpl e, the user wants to novePCAIS2006/004625
wafer at PM 102 to VIM 108. To acconplish this

effecierdN FERY 1361 e sinSRE “PRY” LibdsAl 72Rina N 68 PRI Place™fidls 170 and 166)
requires the user to_identify an origination

optiogs pxist oA BMrgmmangsilda. in fiel ds 132 and 134 (rmodul e
and node respectively) and to determ ne a robot
[Paraflfkct oF lgl PAfané Fig. QBGJO‘EI[t Fmvaleﬂtﬂwchaﬁew the stepf a tifee nusaske in

t he VITM 108 t hen
orde}[/\@e e er gﬁ§/ ouas(ées ﬁaﬁe& é‘xo cg] 08?1“0 1%sn gxeaﬁg?ZEegretdﬁgzrlbed in
referehmrto Fip. ideiH ks hithi b ued WakelhRb W NGafeP %fﬁ BYX 102 to port
in flelds 128 and 130 (nodul e and node respectively)

110. ditg 3o desstibesihe steps  Besstabes icy §M ¢ammprdsd 71364 Fig. 2B describes the
2 and 168 d "Pl

Steps?‘%‘ﬁ%+ ceslgdﬂ( d&%@%n opﬁongnem st )I ﬁnATM cgﬁﬁands

Park 8, 2B e P4 e BaRS YEPeqRi PU i, e wor st

a sotmﬁwtﬁoc&llwﬁfee rente® P 463 he 8 pabhRter BoH 1N 920)0Cdfeh %9 step 208, the user
Figs. 2A and 2B are descrlbed inreference to Fig.” 1

selecfy  Yyupdseiode St indigld R22)s 4 sigpRl @ thousesveleets amingermediate

el b
N Lt
select ireingrmpdiate destnatioakoede (ire. ARidr Qomﬁalaldlsz&t?&t stepPal 4 théhser selects

a ot} offFcBR 0 ShooSCiPO R RER (an ekl At e ARBR L6 (Hhe wier executes and
waitsefof e wWiltbrkPhs s 1ﬂs’ﬂﬁc1ﬁ’c§fs%rﬁé EmpiRted! a8l %8 b?g) if tl;.lér\@ﬁetal{s not at an

step 208, the user selects a source no
intermegiptefdiestination FpferAoldng ppeai@, thenshupreress eaha@mtaa*t aagam at step 206 if

the i B BLF, ARl 3%3 Il s tiont - i r s 1 ﬁler user

el ect an terms destl nation node (i
Par R7ET FovEitral o 16 R itos Saon w@eSterdesapbiongnaghle, then
the use® pedceeds 16 GteP2501 A8 stepOBOOSE
eul:%l(;p) CeAtS stee% 216, tsr?ep user giﬁ?ﬂ%ggAan ?mﬁé ?%j At Step 252,
the uggs selpcts pa Ferarediate squnes hodide fie. tvater anmclemnﬂulemz?,snafmcp_l 52).

at a nt er a ation
i 0 Mo 0 3 B840 PRI o
steps@@éland a54 siag [be ZW5sainfe dshll@os@ileﬁte 12 10h8pkeiRIPT NE l'step 256,
r tr%nsf er. i nstructions. ara 17] However, i f

the uiﬂfé °3iq 8 destinatimmeruledi e ender nom Horia fickt S6deThemat st91m258 the
I t { S
user ME%& ﬁegﬁﬂ%fea)rn Jsbgf glseesen%qclg ?gfd fn%g %?gtegigo tfl\eblsez ggecutes by
pushingbutieret746el ect s an internmedi ate source nodule (i.e.,
enter airlock nodule 123 in field 152). Then the user

[Pars las]ect sAiasmep 60e ifithelivafes nevemest ib eckaplete (Step 267, Bendhd fser

fi.e é 546) Paraneters for
proceeds to step 264 and the whole process is done. However, if the wafer movement is not

complete, then the user returns to step 250 and proceeds to go through the steps again until the

wafer is at its final destination wafer-holding location.

[Para 19] As described above, to move a wafer from a module to a port involves multiple
wafer transfer instructions, which require a user to make multiple inputs. The user is not just

required to define an origination wafer-holding location and a destination wafer-holding



steps 252 and 254 may be the sanme as those in steps
210 and 212 respectively. At step 256, the user
weoeebwmses7a destinati on nodule (i.e., enter porPCLAB2006/004625
field 156). Then, at step 258, the user selects a
S
ocs AR SRR AOYR ey Ero L BE e b 3B e e
accorhBfishadl. A seprealf),the fiset heededd be klmwled@ablelm oxdenyd a&stsere that the

(st 62), then the user proceeds tep 264 and the
creatlfof &t dtaster TSUHIES SHOVOCSTul He AR PTG crren

is not conplete, then the useg returns to step 250 and
[Parg 20 e e diheroargsevairlgughlomn &/iditap eurerphmethads for wafer maycpents.

One '[‘u%cx%Bte oy tire{ﬁgf ﬁ‘%&tgﬁfs 12085, 8Eerh@ Eﬁ’tbf‘%a #;ﬂfc [ bters. Thus, the
escr above, to nove a rom a
user mmbtnlyaleteds o oot ari m\vglhamm Wﬂiblt—hqidiag\lm‘aéon anda dédination wafer-

in t whi K | tipl
rolip e, FREG S8 T HOt oSt CPBR 8T defRE e
1nterﬁ5d19ﬂe%§tirﬁﬂoﬂ@¢a%r -Hordiflg Rﬁaﬂl&f? Hih&tha Dskrhasl@Sdrtétalakiels parameters
waf er - hol di ngl ocation, but the user may al so have to

to crestd wefier tresferdnstastions, Bye nassibility pkertarainstessesi s to be
acconplished. As a result, the user needs to be
[Park ab}M edm\:ahtﬂ ghé nseo isdénitedbyas guapkictlmaertiéwe thext ewtyipoovidé the user

fer tr astr ns ensures a successf
with 5 g AT PP BIoBOR SHRGF BV BOGRARE ™ BRBGF ERE M Rupies one of
the V\Fak’&—ﬂbwlﬁg [Hcaf@{shﬁ‘feﬁe PN QEr tHEMEBE RS sedMBat airfock module 121 is
create wafer transfer instructions requires a user to

occupigd by as'ﬁé@n)f H@wmraﬂ@tgémncamwwemam@v aHew thgpser to see that a
modlﬂg?dg'ccé}gle S‘eré ] h t\plg; <|T1e i oh8l écﬂg ' 8%%1& Ohble to
and a ol'dirng ut

| na 1 on vva oCa e user
deterfriie Whethety &vafed 1salmfnorde 1ton@odle 20 Slfceprem hwmﬂd'ﬂfa]i\dtvﬁﬂwafers
. internedi ate destipation wafer-hol ding | ocati . Since
being ﬁr@k@&@he%%e VBleB S0 (v e BUQ 2p QPaRIAddIode fosld eé*diser may have to

I
elimif@fche as%ﬁ[tgg;f gag%&ggggagéd 2136k RR&FIR] 4.1 1) %g (tjlfcbI{/ng Safer-

i ncrea the user i's 11m
holdigg ddaticma bndoterse iathd:r’rméﬂocrk&yoM@ms@edt Hewasay ifithe tnser bleoses to
curr nt s%ate of. a ma cl ust.er

placq,\%yv I o I&ﬂc]ck}mg noWa Waters iy tél?&&bgﬁ%ﬁungf ‘cllasma cluster

tool WHERdvVe?H Be blﬁhttdlaﬁinﬁh eI i1t 86 bidkeh g(éceﬁfrom%ﬁ@’@va&@-%%ldmg
that airlock nmodule 121 is occupied by a wafer)

locatigswever, the graphical overview may only allow the
user to see that a nodule is occupi ed and does not
[Para@8ht i f 4 thind ptoblemal that exists ocxmrmi'héri areeengsegy a',r'fsesuamtﬂ plurality of

to determ ne et her .t he wafer in node 1 or
watels§ e 4, B0 PortiGietl o h BT o Bl o Aamsreh arg® B Gruand te
user Yi8fbrABE thiRhe had fiveirdu@sT® Yé@nd vt WdfeRTFIHR b PthsRRAdRusted tool. The
skilled user may have to elimnate the possibility of

user a3 thg optien ofcrhypically sanravirgdthraiire from the plasmaycluster topd or to create
wafe? %’éﬁsf&%&h@%% {%emove each wafer from the plasma cluster tool. In either case,

the user runs the risk of making a mistake and causing damages to the machine as he quickly

tries to remove the wafers from the plasma cluster tool within a short time span.
SUMMARY OF INVENTION

[Para 23] The invention relates, in an embodiment, to a computer-implemented method

for creating a set of wafer transfer instructions configured to transfer a wafer between an



| ocati on and chose anot her airlock nodul e i nstead.
However, if the user chooses to place a wafer into the

woceospsed7 node, then two wafers will be brokenramaStdee/004625
pl asma cluster tool will have to be shut down in order

origi a‘ﬁoﬁ LGAR- htoFE g fo%étgcfh %idec}'ﬁc?e%%ﬁs[tr 1 gfr 1ﬁ§ 180kigh 80, glaﬁnsla cluster

ocatlon at exl sts oc
tool, whieh hasna pheealie o€ waﬁar-&mkhn@odatmnp] Urhahlet};odoﬁclmMsee&Niag a first

to he emavedlnat r. For exanple, a r. ..
“SGY'HBY‘g@% SRRl Slights Wk eiapPReay KentBrsdbe AREm oy Folding
locatlBh L3 aH‘oﬂ%ﬁr‘én %Paphﬁﬁpx\éﬁreééﬂtat%fcﬁftﬁe HIEQM SuBkARBR The method also
cluster tool. "The user has the option of physically

includesmeneivigg & h@oméﬂxefrraamwdcd lohatiqul indinatos; Ivdhdelegraploioblloidentifies the

cesiPE AL EPEUR G hPShrPh GBbol B 3 e pisma
clustdr b1 U T8E nfettivsl fuktBer'ihAld@fasearisinifl datibertakiag 806 pebetvi@n the
damages to the machine as he quickly tries to renpve

first Ltsﬁlépl‘\%lfdéﬁi @%Fl@%@#@%@ﬁé the S@PQ%‘F@PY'P@MNGMQ%FIW indigaénry The
meth(gd A fic r&% lﬁgﬂan 0L ag%\l %@e?%l‘?sﬁhct}—&ﬁ responsive to the data

pertammg:tu tiler pathrpTheren bé drafee tiansderf instruictiond isrgnfigired tootfransfer the wafer
waf er _transfer instructions onfi ured to transfer a
along fesek pf WaeRBalding Jgeat H905 AESC At Y B, il ng | ocation and
a_destination wafer-holding |ocation in a plasm
Parg 4]t e yeloAnothgh prgodigen ﬂgﬂ inventiopyelates @@mn@pmmi@}emented

meth&@&?t:fegﬂﬁ I %f TRk fF élgg'ﬁﬁlohg G%f}@uﬁ&igt?: ﬂfahllg%}a? IW)?fer between

user - pro ["'ocation I ndicator
an origiteutibn friabs- hiolhchng) ldcgildit&ﬁlicbﬂdﬁ&/ﬂﬁ&ifonhﬂﬂfeh-htgd]lngd@daition iromplasma

o R B S BB 90 e b8 B R reiving

first BELHHIAY IS FocalbR ldi@Ebr! @ﬁﬁh '1&%1{'199&6 %h%fna‘uw '\x&fbr-holdmg location
graphically identifies the destination wafer-hol di ng

‘on an| chwere@rgr@hutah eeposentaiionol e ajalsing glustee prods &he atethod adgo includes

recerdi o Br ARy Rt S B Rion 56 % bl b The

destidation Malﬂéi&foidih@%cﬁﬁ& b1® thatonsdrden gt aphicar re@fls@eﬁtbl@orﬁ@ﬁﬁél glasma
user.- E_r ovided | ocation indicatqor. The nethod y
clustqripqlndie rdhasesherippindes aserataining data petaiping ﬁ@ﬁ@ﬁ@rbemeen the

first ds@ﬁﬁfok}%ﬂ@%tlf)ﬁ?rm&?dr\éﬁdtd% de &1(91?5%? ﬁ%{&ea'l&aﬁgntlﬁ)dﬁﬁ& The
pat h.

e set er trans PhSETUCE T ONS
path cowrfiegatr leaist boe bﬁmns/ﬁﬁlr—hbldmg/\hﬁaironaitm gham the brlgifnatlon wafer-

hOldlfl@&:‘Dﬁtl %ﬁﬁg 9%%%%%&%}? %éfe?— a OCI };rg%to\ﬁn t 80,it h?‘ﬁ/&?r}i‘ mg}pdes identities

of wd'f&l-}ﬁﬂﬁﬁ% ﬁ&aﬁo&?&@w&&f thé BRERAEM @Qfeﬁﬁ&l"dﬁfé lf)@&[tloﬁraﬁatﬂhé‘&stlnatlon
a set of wafer transfer iRstructions configured

wafer-helfiwg dpcagions f Eire ethae get @ﬁh@nn@ud@tfommnweeset hﬁWdfen transfer
instrdc? SR ﬂegpon%f\]/g 10 theedSa%aI ﬂ]e?ttain%rl]g ‘e/\qfxe patﬁ OITH l e t Itroarr]lsfler inStructions

is configured to transfer the wafer along the wafer-holding locations associated with the path.

[Para 25] In yet another embodiment, the invention relates to a computer-implemented
method for creating a set of wafer transfer instructions configured to transfer a wafer between
an origination wafer-holding location and a destination wafer-holding location in a plasma
cluster tool, which has a plurality of wafer-holding locations. The method includes

ascertaining the origination wafer-holding location. The method also includes ascertaining the
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| ocati ons. The nethod includes receiving a first
wager6/0860vi ded | ocati on indicator, which identPCTAS2006804625
originatlon waf er - hol di ng | ocati on on an on-screen
destm_% 121’9% Id%lpgs %%?cnfﬁxf Tdﬁgnérfg%&e ﬁ%ﬁhgﬂgﬁgﬁgeesg%ﬂnﬁh%cai@ Qbcertaining
data mstemuwtow padobdteeat the nr1gmdtmm1zvefer—hm]diirtgnloga'tmmndah¢ gestination

t de nati on fer hgl di n L
wafert TR ASB e iy BB &b B e ATIeDMAOF HoHGp Efigh oher than
the orglhb‘-’tfoﬁrw&*f@zoﬁoldﬁﬁ SodHEbA 8kl fhidldefifiatib GafE D] BSE RIh@dd) THE path
ata pertaining to a path between the first

also ingledes plepiitideel Welerrholdmeilnetitions betwaerdthe ivsigination safer-holding

locati§1? gl{ld e %\éét%%go% %%trlh Fdé%rlé‘ ﬁ) ?tg)tn%r Tlhgg‘xeetl' 33 r?l%t H{a’ne? nr%]ﬁigdes

east “one her ocat
autorrtaltleally fogrniigtthe Ebt\bﬁ:\]halfdg @ﬂadi;flhglnhtﬁm‘anfAblspmﬁntehe the data pertaining to
destj nati on waf er-hol di n ocati on. SO
the pathyc hgyss 0? wakst trepsfer igsiryelions iseniagured t%&%&sf% H&e %f@mleﬁg the

waferl {Mdif ﬁ&bﬁ&{gég %@};\,JI nged}?aﬂg | ocation and the

stl atl on vva ocat i ons. The net hod yet
ther i ncl r

a4, RSy B e TS e o
creatmgh et o'fh&faﬁt‘anefer watractidng aosfigired mlstfamu&t ﬁ@\mferl Hetween an

CanI ransfer t waf er on .
originghpe PRl Cf\@g e BH SSEpRIoRCEReR R ing afigR f a plasma cluster
tool, Maﬁfl %aszéijlulreﬁlty 8 wﬁﬂ:?thlaﬁﬁn%el'apﬁﬂinge‘?he aﬁﬁ%ehﬁﬁ?i‘%luﬁ@s means for

relates to a conputer-inpl enented nethod for creating
receiang e firsh usaxgrfrevided bosticr infliestor amd 4 saeend useiripgenidet! location indicator.

r.ansfer betvve n an,or on.waf.er - hol di

e S QRGBT R E LT SrPRaP LY BT Pe® Pogizeen i polding
locatiBh 8f AR ofilse%ks brdpARhl rephtsGiatitmSofahdplsiad tluttePfool. The second user-

waf er - hol di ng 1 ocati ons. The method i ncl udes

providesclegatipnrindigatohgraphicgfiyhidentiftes g dastingioni wafer-beldingdecation on the
on-sc;rgéﬁ g%ﬁiﬁ%preﬁke%? ot(b:tgﬂ %Iﬁﬁg ﬁl%&%& L epjt ﬁl: :%%Iﬁlt : 1%%{8'1! A8 includes
meang fir@sedriatahd &atapaeauhmg b B gaﬁﬂdk@vd&ﬁ nlﬁeaﬁm g ripeoadgidbbation

bet ween the origi nat.i on waf er-hol ding |ocation and the
indicgjersanidiag FesAnasErragfeh egatindadicyar. ﬁlr?earf@eﬁnmafv@h@égdudes

mean§‘ orlfgﬁﬁ’lh %@se@Bmﬁf%e}‘\@E%‘fTrgﬁétmc Qné 19%51@9 t&{ Qfatatﬂé"i‘tglmng to the
eorlg nati on wafer I ng ocatlon and t
path. d]élsetsehta&waﬁar tnaxfséar-ihstudiiony ik oareiguoml to'ﬂ'alasfpaﬂi& vedf&mlong a set of
&S i.dentiti.es,of fer-hol ding | ocations between
wafer; lﬁogdlg E1PHERS BHO %@%W“ﬁmﬁ‘ﬂi’% | ocation and the
destination wafer-holding | ocations. The nethod yet
further includes automatically formng the set of
wafer transfer_instructions responsive to the data

pertaini ng t PRIE PEEGRIFHONOF B1E WRAWINOSEnsf er

t
k25 P A Sk B 1 o
limitdtidas m tR6fighnes yethe anainyenymghivaiingnind inhehichlikhidferBnee numerals

rel.ates to an atrrangepent for
refer to similar elements ancli gn ngc{xr?

[Para 28] Fig. 1 shows a menu-driven interface, which is coupled with a graphical

animated overview of the current state of a plasma cluster tool.



creating a set of wafer transfer instructions
configured to transfer a wafer between an origination
woabwroséfol di ng | ocati on and a desti nati on waf ePenmiSeiongo4625
| ocation in a plasma cluster tool, which has a
[Paraoindér al ichy H0f sh%\;searﬂciw&h%%ﬂ{e% l,QRS mdy B8 i H{AGLRERbve a wafer
I'icl udés®neans for recelving afirst user-provided
to a degiedtvafer-holding ddcationda sacsiemarahsfes arodpleovi ded | ocat i on
indicator. The first user-provided | ocation indicator
[ParP3@PNi Gag 128 daRtd fdveshattive e steps Aaiseianayake in fdbdiongove a wafer
| ocation on _an on-screen graphjcal representation of
to a degiredpyafenkoldingdeation it atmpsphesis eagﬂeﬁ ovi ded
| ocation indicator graphically identifies the .
[Parai3dt i ndtig. Grsheascin-ancsineiodimens ehthe dnvestion.fa asnscirengaphical
repre%qgﬁ%(réglﬁgéaesglraecﬁ%@etr%dlpn of the plasma cluster tool.

nent al so includes nmeans for ascertaining

dat.a pertaining to a path between the first
Pard D e oA R HELAY OF AT CphicdL yafpr may be moved
usingl@&a%aﬁalw@qﬁeﬂh@@ & adeBmPngh hak@fer nldV@nht, angenment

further incCludes neans for formng the set of wafer

[Pard §5NSf qj_fi%.' 98 . iPASehBRRABS ofehd iBvéiR®nd@bRsma cluster tool with its
pertaining to the path. The set of wafer transfer
varioissiodules.i ons is configured to transfer the wafer along
a set of wafer-holding |ocations associated with the
[Parpadh. BREEB DESERh Rl hHET HRMWehBE, [aReade 02divieThel the
present invention.is llustrated by way of exanpl e,
Plasné?nﬂuﬁ?ftw%])ﬁ%ﬁ&’y”é 18-i%r%i'tati on, in the figures of the

acconpanyi ng drawi ngs and in which |ike reference
[Parn&Nlor ol e r@shows, 8 2 ombosimeH o gvean; hlanF ofaypagth-first

travegsgiu%lgéé%ﬂnvﬁﬂtth%hgﬁ‘% b@u%iﬁ%' cfble\Riter (BhSfek ﬁfsﬁuct‘ﬁmfs ‘ﬁatg ﬁ%ﬁied to Figs. 5A

raphi cal ani mated overvi ew o
and Birrent state of a plasma cluster tool.[Para 29] Fig.
2A shows a flowhart of the steps a user may take in
[Par@B6Er tRignDsevas, wedre¢mbalidentesitiecidvamnions a pabhicaigliagram of the
| ocation in a vacuumtransfer nodule. [Para 30] Fig.

flowdgridn &g SasappigdiariicofArad 9% eps a user may take in

order to nove a wafer to a desired wafer-hol di ng
location in a atnospheric transfer nodule. [Para 31]

M. 3 showgypt lrrahh HERKIPRIN OF ENBAPMAENTSN. an

on-screen graphical representation of a plasnma cluster
tool. [Para 32] Fig. 4 shows, in an enbodi nent of the
[Para BTNt | Ding priesant inveafier withyovb be deseabedisi detpilawith reference to a few

e P
descHP&D hlRBroud st o Fet£ils Bt &% £6:8PIn oMidrto pfsvide a thorough
understanding of the present invention. It will be apparent, however, to one skilled in the art,
that the present invention may be practiced without some or all of these specific details. In
other instances, well known process steps and/or structures have not been described in detail in

order to not unnecessarily obscure the present invention.

[Para 38] Various embodiments are described hereinbelow, including methods and
techniques. It should be kept in mind that the invention might also cover articles of

manufacture that includes a computer readable medium on which computer-readable



vari ous nodules. [Para 34] Fig 5B shows, in an
enbodi nent of the invention, a node overvi ew of the
wobhewrmac ol ust er t ool shown in Fig. 5A [Para 3BCTRISZN06/604625
shows, in an enbodi nent of the inventi on a flowhart
[y 4B LardBY elaeTh t
msmlgé ol f?%g%&% &h ﬁ#bofd é@ér ﬁllv%lgttﬁ\iel} cti1ohs ags afopl g corputer

readable niddism nedr iacldd§ Bor eExlaﬁlpdE Bﬁ']ncEng.cto'f mhlgnm;:, c»mo—atagne‘uc optical,
embodi nent of the i nven lon %r aphi c

m of
or othep forms GhepmpYtes readatle gy fop iofiag Corgp F@@a SEIE oy Frther, the
inventbd Ala k%@o%§&rﬂp§ﬂaﬁl¥eg}r Mafikih SdilRafsdrIHd 1n-'591ﬁ10n Such
prese i nvent | w be cribed in detail with
apparamfs erayrisdudeciccuitewledivbtediandiot progwémre@iﬂe,atg chiry g8k trgsagrtaining to

h |
embogasf 6 FVe RO L e e oo ety Sy € plferggpose
comphufer BAEIEF a Hé&léﬁ'té&/ tH8pinilievios Gfhet Bﬂﬁbﬁlﬁa’lﬂﬁlp@@graﬁnﬁeh @nd may
resent invention. It will be apparent owever
mclugmccsnbmatm ¥frp qoIRPUEGT{COMPHERZ @Wécemﬂésﬂ@ﬁtcaﬁeﬁ@&&%ﬁla ircuits
adaptgg F&r ?e%érfo%g ta\t%]g P%Em gﬂ?exﬁﬁocﬁllnexiltgfof 6seeniBRC! T C

nces nown process st eps

[Parzb er tlgta%(gq% %{;{%é&g eglgt} %Ilr?e%%gfc] t&? g)iset%ﬁntqg\ﬁenhon dcﬁér% l 15118v1ded

compuftYShblegienteldRa¢tBodbr MRkhtigUSset @Qﬁeﬁ&ﬂﬁﬁeﬁﬁﬁnﬁ:&ﬁﬁi (ilegthacros)
her ei nbel ow, i ncl udi ng_nmethods and techni ques,

to tragsfeid watse brissen am OFiEALHBELoT h@ldm&/le?ﬁtioa@n%a@%@tlr@rﬂ% water-
r
UG PLELTT, PR THRLLASL P bR BOTR er
discubsad hesdi, i pigsnedlustertiooli menhave afplomBtyi afwenfier-hodding locations.
techni que are stored. The conputer readabl e nedi um may
[Para 86] Uddn ah@mbRYRgt e uselieaificiuatRiginatiog Reffdrdiolding location and a
opt o- magneti c, opt.i caI or other forms of conputer
destinian ATLer-ldindacREPT op 37 PRCiephBiEPRicalTepgsastaion g @ plasma cluster
[
tool, ';_.111'([ htlg %gsteﬁlt&ﬁtr%ﬂ%ﬁgﬁ A gé’hep%ié/ %e% |8t;1 @gfré]t?l{rglﬁs?&gﬁgﬁ}éﬁgﬁs hf enable a

succapﬁuhwafeu mdvamenm dneckaethod fariatsomiel stlingahis dvederdhovement is by using
rammabl e,

a dragﬁﬁ 6’?9%?@106?10816 1g ou eo%:baesLégrdﬁ:g{ntggsl %*irsg B%q%—provided location

1nd10§1BP B{; Bl g DHabUEE AntBERRE 8hwaBdt P 8 6ri SIARTH VhfeARBIIRTg Bcation. A
dedi cat ed conputi'ng devi ce when appropriately

secorgﬂ' @gr-amm:lj:dan@icmmsudmjtﬂﬁgé by depggingrthe wefer & a destma‘uon wafer-

holdl@gll c& 1(?1@/ ch%i%tgf&'g C § a?rlg%% gl%ltaglg{ygtd érgé(?cﬁﬁl%m ter provides

the fRstRBE prBvidsd Rfcaﬁ&ﬁmﬂfé‘dﬁiﬂ thdthe second user-provided location indicator by

typing in two fields on-screen the origination wafer-holding location and the destination wafer-

holding location, respectively.

[Para 41] Regardless of the methodology that may be used to enable wafer movement, an
embodiment of the invention may require a user to provide two inputs, an origination wafer-
holding location and a destination wafer-holding location, to create a set of wafer transfer
instructions including all intermediate wafer transfer instructions. The user ﬁo longer has to
provide additional data (i.e., a mechanism by which the wafer is transferred or an intermediate
destination wafer-holding location that the wafer may have to go through before the wafer

reaches the destination wafer-holding location) needed to create a complete set of wafer

9



[Para 39] In accordance with enbodi nents of the

present invention, there are provided
woanpset77i npl ement ed met hods for creating a secTal2006/004625

waf er transfer instructions (i.e., macros) to transfer

i BN IR0 A0 IO SRbl Tl AT
betwwnaﬁérﬁrsChmtpmvxd@ﬂbcaﬂmtmdleaxom anel the sdcoad uwmwm@vadé& lonatmn

As di scussed_ herei.n, cluste
indic{gy, @n%.crﬁmraaaer Siver HBE B o da RBP4 ppnd e
to trah&Fe? %(ﬁ%rihe AhYS Bl defiaRtibh vaferB1dd Rickddd, On
? h di ng ocatlon and a destination wafer-hol ding

[Pard @%]at | Ofh 8182 ARa ?&Jaﬁ?ageég R0 t/;ﬁa@ént ‘iﬁ?\%ﬁﬁéﬁeﬂfa?bob @B QT unBerstood

cluster too stem aut onmati cal 'y
with mem@tte sheafigaes am‘d dm:fueszlortsrthatsfbléww Ry B wbewoason-sereen graphical

repreg%gqgwgp? gs q(i?gl%ts qsger\}i%q ei{qlﬁgo errE{(])tr ialétmqggtl{)'r&e @tg é)oal an overview of

the nfAtRitle SAE-AHIR: MR &) BN waTeF traseiMstuclidifs. B2etion 301 main
provides a first user-provided | ocation indicator by

functiomis bgpravide meastlp statisatatacabent the werieus raedudes asdingrlefat i on

waf er - hol ding | ocati on. A second user-provi ded
[Par:;\ 48] catlaraniesntiodmdritf seetibrb300ds ay ghingtedrgraptaéad overvieay of the plasma

est.i nat.i.on. waf er hol.di ng .| ocati nd dro th

chusigely TofuSRiEam TS Plamt rlefonn e RO RREmp Rl Boz, 304, 306,
and mpvmeeﬁa&i?@cmsté%opa@d n@fu@yg A0stulR s R mdadlecwowvlth two

and the second user- FYOVI ded | ocation indicator

S

coboRgeilastprs & IOABIFAIE) (bla0RLwEn serins RElaskiraaduiss (b6 and 318) with two

waf er - hol d t h [
node% eaFle 8}06111 g@? Uy, i%%p aﬁgg%é t:? Qﬁ}%%ﬁﬂé?% tl%ﬂsfgﬁ)]nodule 328, an aligner
330, Rl 3 (952,384, 4mt3zeyol ogy that may be used to

enabl e wafer rmvement an enbodi mrent of the invention

[Parfay] eqp)drfe@m@p}éssﬁsér%afm inflee taWpafbiNRéth Hroc@Bs module (PM) 302 to
origi nati on waferholding | ocation and a desti nation

port #%%. el herpsedionay dandcbaviedn identifscaneerigination avaferrhalgingocation, which is
PM %d'zans({ ecrleskiﬂgtiorn%%i}ep Hgld ﬁé&%oﬂ gwf?i fl id otﬂ)%j% iﬂ# gxe\ﬁ@i%ﬁ{aﬁon

rans er rnstructil ons. user no er

wafephoMirgeloedidintand ied dedeihaioni wefer-hdAding dxhﬁtibls, nhéayysvdmh tshible to
the wafer is transferred or an i nternedi a

geneppis WRleE iR BSBICTIRBY i gDl e RaTerRH Fhs dite fdgted to the
creatitBVdF ol 2t gf’w&i@f ?% Q{f%ﬁfcﬁo sl'b?e p@fvﬁged 'Bg@%@%%tetnhgn section 301, in an

estination |ng oca to create a
embadimphiet e set of vvafert ransfer instructions. |nstead,
the systemis able to determ ne the data pertaining to
[Parhl8] pat Righ4 k@) it heehbsdiments Row prvafeidady bomatedusing a drag-and-

drop:rgegkll ¥ ‘{og?\rccc?lggl&sthg}elggg ?g%érg{%%%rf %{hgl%/ll% gg;alggi’gé Ir489 equates to PM 302
in Fi%'o a 0 tc%llea%&é(% goﬁ § o{r;]{}ﬁ ¥§ %l% %@fg&?ﬁ%s am9staRESprovided
locamsimdimator by pleaingra rhomtlpwgltcbran/at amooigip#emayafR]- -hdlding location (i.e.,
PM %@%t c%p%ﬂgﬁa:?e\é&g pser e%rc?xflded'] {orexﬁnﬁcatorr%/e rtagglﬁg ¥wafer to a
destination wafer-holding location (i.e., port 404) and dropping the wafer at the destination
wafer-holding location. The dragging path may vary from that shown in Fig. 4; as long as the

origination wafer-holding location and the destination wafer-holding location are provided, the

system can fill in the intermediate locations if needed.
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with reference to the figures and di scussions that
follow. Fig. 3 shows an on-screen graphical
woeprgsestrati on of a plasma cluster tool. Unli ReETiUS2006/004625
prior art, section 300 is both an overview of the
hi n A0 [ I :
Pard 1 19, S AR LLEE PRR ki SIB l r-sreqnaimted
graphpraboveteiewps fikst usdzrqirorﬂdethloaatahnumcmbetovmdlcmﬂaslnrmxglﬂaeen wafer-

.and nodes. I In an enbodi secti.on 300,
holdi ot o yF 40RO R SRRSO e R TicaIon q icate o
destniaﬁ@xll wafed-holHify I@Jcﬁ%r?(‘i% 'PN/F4(M a ardld$bBhe hié%odhﬁéd the system

four process nodul es 302, 06, and 308).
may qsilyiserd the oginatiqrowhfer Qldmgd@ml@e@né thcabaﬁmtltona’rmreholdmg

ocarfiR R4 eyl e ol oo Bl o E ATl it e
h 0, 32 nd 326

Par 0O S e e BP S e ntAGHoR e SR alugtef Lecn

candifldts ﬁ@ddl@ﬂefer&ﬁ%&ts avatlabiBiythnd 360eptab Ry @o éédte QS shortest path to

exanpl e, a user wants to nove a wafer from process
movemm%

: PeftoRgs ogigination eifer-edling mgtlm@rltsmlr@ﬁpy w@réwdd;ng
locatiklg.eg%/:d%&sgg% ﬁéjegll, ggi @.Ofrgi g}{}?iga%ﬁe V\lg 19 nﬂtgiugr%ﬁ@ pec: g%e\gh r43xcceptab111ty

relatesid wheth& @@t a 36&: mMyY hiwvet dmoblrengacaafstimgm wai%ﬁfor ahetnNdf the

ocation and the destination wafer-holdi | ocati on,
candiflg{g nedesi @i Fusllgblear o FeFRipiE.dhGasEm flrgiribe gandidate node as

exclulieﬁﬁé ek g&ﬁ]aﬁe R0 Sbein Ffﬁﬁed"ﬁlf aeﬁsft %?ﬁ?cf@ Hhe sg-r% fn S B create

related t e creation of a set er tr
the path &rthe wafen sioaemenic ovi ded by t he system on section
301, in an enbodinment. [Para 45] Fig. 4 shows, in an

[Pare48jodi Mibbte, arb OfvicuswiddorithiBhabayby atlizsli tograate a set of wafer
rag -anddrog)( nmet hod . to acconplish the wafer novenen

transfeinBEpcdiogs. o %ﬁmlmq11@91§ of &}Ef‘df‘@“snt]to& pieadih-first tpqv&rsalsalgonthm is
used. ¥k lﬂ@e{&th-ﬁgsdt tl%%@ﬁea? JrRhIBQﬁag azg’ﬁ%d'rﬁbe{:s'tqro condilibfs. Usi y , the

provides a first User provi ocat ron i ndicator
breadfi-first trgveasalml@eﬂpm hext terretoyrean eptingal isgpten@ei, breadth-first traversal

tor 3 0L B B M D Db s

be cohmﬁbﬁ:té’\@fee Ibrdadtlafifbe slobAtin P4y twab qrth&@hgi fdrdngcati on
(1.e., port 404) and dropping the er at the

[Pardj@ﬁt' nayite &ev\ﬁgﬁth-@i?ét@ﬂao S ftﬁ}ﬁ_lf e Q’é@ﬁgé@ ¥ th paths,
f1F Y s TSt Oyt

may vary fromthat shown in
then the ﬂogﬂad‘@tﬁnahtrwm algotlﬂhnng:tumm‘dmelfmﬂ pathdlt t:llm@ud‘e&i; iIrib¢wioe, if there

n ocatj on,. ar r ov ste
are Y iR meg%ﬁ%faﬁ étﬁ ot o or BB Aiprggy path.
another e .ment er .may, n tmo fields
PargSian e qe bR Sirphee élao‘@ 3918@?9&@%@&#@%%1 algofifiy may be used
to credfR&f 56969\)6!11‘3?915&8&%% OFlg RAl 58695 pldlmlaRelist t6o1 Mth process modules
ori gi nation waferhol di ng

(PM1, PM2, PM3, and PM4), a vacuum transfer module with two robotic effectors (VIMI1 and
VIM2), two airlock modules (AL-1 and AL-2) which may contain 2 nodes each (AL1-1, AL1-
2, AL2-1, and AL2-2), an atmospheric transfer module (ATM1), an aligner (A1) and multiple

ports (Port 1, Port 2, and Port 3).

[Para 51] Fig 5B shows a node overview of the same plasma cluster tool. As discussed

herein, a module may have more than one node. Since there is only one node for each process
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| ocation (i.e., PM402) and a second user-provided
| ocation indicator to indi cate a destination
woabwrosétol di ng | ocation (i.e., PM404). Regar dpesasefo6/004625
the nethod used, the system nmay only need the
modulg, |e@¢hlavcasm madlfiferis bhndwh aschalvingatnie @ daRM{ WQGISMB%H IN14).
- hol din qij oca o create a set of wafe

L1kex¥1pea ﬁsvfa%ll;uqm erape g 1st OWR 35 Hipe pgc}pst(}{g“l\/waq!ré}VTMZ), since there
are tWENBFRN feckRar Thdwlo & AofeRBHALEaR sﬁé\j\fgﬁl "i@fo%odﬁs each (AL1-1,

transfer instructi ons, t he Sy stem
AL1-2.e?-d sl HBAD. ﬂaae@@m@qpammtrmsgermaiuneaisushmw wathcbne node (ATM1)

Ty R R ot e o

[P araihgzj e?ﬁ Y Ecﬁﬁlggpo lga a% ia]i“giéllge ,fllﬁggf 3 ;@oﬁ]@t "?‘S@ggﬂez ;];;; gow breadth-
first t@@@lﬁﬂh@@mﬂﬁﬁ@&@i&kﬁsbﬂ to/crb Rk Hafs tltaﬁSfM] %t'?l%t%o% PR 6 Brovides a

may have a probl em accepting a
ﬂowc{l%ﬁ@? e brqardtbrﬁ@t travatsad ateerithoumay folivov aml/Bigl &lsh@wdn example of

agraﬁé{% agg%}g{&qhgﬂghhﬁ systemflags the candidate node as

e and e candldate node i s not |ncludﬁdf|n a
ate the pat or
Para 38t OnsHRE Dot £t ST TR o assrdtotn SN b1, Once the user

has drapygsarthé haser Ta’ﬂﬁért IMehe Bstdth bégﬁ@é’ bieQdth! r{g@é J?av%rsﬁ?ﬁlg&{ltﬁgl at step

fer transfer |nstruct|ons In an e ment o
602. Ahtemp9ean eapby eueyetis ¢reated. Ax diseussedlherdigar queheris @ orderly

meth N O Each RN Rl gk b8 ERirEfhea By B imidthetRiarot he
candidateanveied athealegfirativh Walfdsholding Richiidh. arh b&R! a BisRirhirst-out type

breadt first traversal algorithmhas to return
of q“"‘?‘ﬁél oA g@fﬂ)at thechagk af the gaeys addelentqut et the framtofsthe queue),

orithmhas to be conplete (i.e., breadth-first
[Para 3r180r i fhHEm 89S tthe mﬁeafmhdwmw WD fs) credt&Rhr VO aWatilible that

holds f@%o@éﬁﬁ%# FﬁJo%i%e&'er tﬁl% E)Zske%? #Getvg ihd tcE\er eqh%ate node. The

hree equa

relationslapebaweernthg tnbdésfm Eleb sl ih g Kvpst pat h it
encounters. Likewise, if there are three different

[Para 58] hs, At nem@mehé)é@g:lﬂaﬁbnfwﬁ&th&l& E%&dﬁbn ﬁb@@{ “?*i{)n) is added to

rns the shortest path Par a The nex
the N\Zﬂsaé’ 858 6QRJhe ﬁea}naﬁi@mmﬁrmldmg lpmmmde umdged m tlhmqueue As

dlscuSE@/hePé?n Ua%ﬁ%oﬁ@ af:t'h Aofit tﬁg é?eure 1%’\%%}%{% t r uct io gs

Fig. A asmac

ul e vacuumtransfer
[Para SBETL RLAERS1G fw%s BB Ecs ERPe R S hpoRtss Srls AP 2¢ Tle
procesaiendsott ktepwd 2 lbesaubdho Hesﬁﬁgtlo‘}iwgﬁer—ﬁﬂﬂdﬁ% 13@&(10&2:1)%[1@ kdh Be found and
S each (ALl -1, ALI- 2, AL2
a set OgYVﬁ%§ BR&TS ?rcmftF%ﬁl@ﬁ%haSﬂ@ﬁb??@ qered.), an aligner (Al)
and multiple ports (Port 1, Port 2, and Port 3).
[Para 57] In this example, the queue is not empty so at step 614, the system grabs the

front queue node. Using the front queue node, the system is able to identify all available child
nodes (VIM1 and VTM?2). If the child node is unavailable (i.e., the child node is occupied by
another wafer) or unacceptable (i.e., the child node has an alarm condition) then the child node
is eliminated as an available candidate node; thus, the child node is not added to the NVD or to
the queue. As a result, that node is not considered in the creation of the set of wafer transfer

instructions.
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[Para 51] Fig 5B shows a node overview of the sane
pl asma cluster tool. As discussed herein, a nodule nmay
woavw/oser7e t han one node. Since there is only Ba®/US2®E/004625
for each processnodul e, each process nodule is shown
havi |
[Pamz;\a@\]/acu[{lAL ng%e ang%ggyn%ﬁykgecﬁg% s ov\l}?lib hgg&?l\lxgll\%% il %V‘%gl\/? Freater or
equal dndl. YFEMBY | ,ts 180 clgkl iadey themthe symrpmmed&:toesta‘peﬂ%do semd'\l'eethe parent

node %[%I tﬁelf f’rlo ezglyeRng? teegﬁgﬁj KEQ g%tug 1%th/€ de\‘ixﬁ ﬁgqt?re ends the

proceﬁsra'ﬂﬁﬁzfo@u aﬁ&iulsa JESwaFRQRsE 0B RdRt cARMI) and the
aligner (Al) and ports (Port 1, Port 2, Port 3 and

[ParaP L AHA S ROMI éc%rn%[he tl{éqgﬁl&?ef‘chlfdeﬁfd@s %%eété} than 1. The
addition to Fig d’Fig .

systeth pracieds tg Istsw 6@6\11) ngtetla@jﬁm phutd n(Idlea\M IS’$§I623J the lchllkhmdeay checked

seinf} S R 6 TR B¢ B b RIRb s S P e
not yahrg@lem\mm 8 ¥ydteth lpeyeadido kteg-624 16 AVhe 2Ri1@X8dPLRLON VD, In the

raphi cal di agram of the flowchart. [Para 53] Assune
case thajdlee ¢hildsode ipaltegdy & o VeV T, thefhitd nodsris pat added peain tojthe NVD.
Once the user has dropped the wafer at port 1, the
[Parashfd t e mAl etsio$26 athb systetn ehdaks & daterming Edhe dlﬂgicrmdt: Iaqmeels to

s Py S8R ol SRSy 13 STLY B, DSBSt

locat1mltﬁé15)@®ﬁh 1©08xdis @@Et@p B90i& a[mytheb@mm l’d@ﬁhetqﬁed@t erm ne
whet her or not the candi date node is the destination

[Paravﬁf] er-hg |sf$b'm2| B6 8 QR chddR8 AL YLhER ifany additional child node. If
first-in-first-out” type of queue (i.e., itens are

there angadditianaltchdd badés thén thaeysere peocaads to atepro3due gettthe h@{t child node

w81 5l B ) R4 o1 1905 o

node hd\@tbebiohdiedtth eheMUBS If Aaep2622, ﬂﬁ%ﬁﬂﬂh@d@ﬁ a%@dy foltBe NVD, then
stemis eval uating each candi date_ node.

the SYﬁ‘éP’aWP%ﬁ?éﬁ fp¥emeidechesintor additenal childpedsss Qf»rc@ all ichild pedes have
been 1H¥1?1ﬁédhg{ %yﬁgllnl p%ceglsefe) S %363 6tp ?exﬁ&f%klﬁ ?aﬂeﬁ{]nodlg oéf tthe front of the

ocatlon
queuet ﬂ%roﬁal\é[ép 6@!6 theapstf8etutago @lrep @Ilﬁad bedin Wfpedcehohghimantil the
cat| %]IG’S added to fhe queue. As discussed
desm’ﬁ@?%?"ﬁ er- gatign 8 fRackedont of the queue is

consi dered a parent node. [Para 56] At step 610, if
[Para 24 qudiig 7ishownpryarhiqebiiagiam ofithe bregdtbrfirst taversabglzerithm

t
o FAPHHEGTT, B0 AR TR I RS g 5t
the queaéseandtseetiaf E19 shosk Ithb:NVﬁIl SI'Head$VDROI99hens dieanighthtion wafer-

ST A G WA TR S

queud)si ng the front queue node, the systemis able to
identify all available child

[Para 63] Below block 701 in the NVD, the parent-child relationships are stored. In block
703, PM1 is shown as the parent node with 2 child nodes (VIM1 and VTM2). In queue 702,
VTMI and VIM2 have been added to the back of the queue and PM1 has been dropped since

it is not the destination wafer-holding location. VIM 1 is now the new parent node.

[Para 64] In block 705 of the NVD, VIM 1 is shown as the parent node and the airlock
nodes (AL1-1, AL1-2, AL2-1, and AL2-2) and the other process modules (PM2, PM3, and
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nodes (VIM and VIMR). If the child node is

unavail able (i.e., the child node is occupied by
wanaichsés7naf er) or unacceptable (i.e., the chi PATNS2®6/004625

has an alarn1cond|t|on) then the child node is

|1 Rd h
PM SRS, ThRUBAR, SueRIB IR, BRI 0L, a112,
AL2- B, AEZQ| PM2t PR3, aetBMid3 ohGT Mlovesigiaided to thetbaek of thatjers and

t he set  of mafer sf.er.ins t.i.on Para 58] At
VTM%tbélﬁgéli@Pefl Alice {idt hohtbdeksiie SuetFefRonibe, "of
child nodes is greater or equal If there

[Parachf]| d o2 hasaew mpwed fosthe Aopt o gggeqe@ngtl%ﬁor@g%rngi% the new
parent ff&]%v %ixﬁ)&e\/’ﬁﬁﬁ%g 1R fe cﬁﬁ@h&&lﬁ ab W’N’H o ﬁe@?néﬂé@ 'dFe ad@kd to the

queue 1S enpty, so the system ends the
NVDp ﬂ“(husgsm adtlitiohaimoddLwilhie aidséto gievedDemwhien a2 iis dropped from the

oo S SR L B B e PR R o e

nodet han 1. The system proceeds to step 620 to get the
first child node. At step 622, the child node is

[Pard:?ﬂ ckegy @&%’!o 7 R NP R1 48 8 rsHﬂ)\ﬁl? ad ‘fllethFenf‘H&d% iGnly ATM1 is

eady |nted|ct|onary Since the chil i s not
showy @$ then:htlh aoa‘wlibre sinec thesttimmchilboededs et NTM@QIIGMY cx;sta @tdthe
In the.case

v ROy LGB BB R 8 B e o

the q@é@l@ Qfhcaddi10] isthok AR PMhatioRafaFerBildifd 10eh€¢h. 626, the
system checks to determine if the child node equals to

[Par%/?&t I ngij, P p fl@\;} nRled kD the RERLE @B LB dndls condidde& as the new

i S not t e destination wafer-holding |ocation,
parerlt hedes \Sinenh bt -@dee s tameshdp n6ds asAlddd, noeveded areoadded to the

v} b e b e SN D R e

holdlﬁ Rocabieh, tATonaks &Bgﬁéﬁﬁtﬁﬂﬂﬁ:@éﬁ@ the system proceeds to
ep 634 to get the next child node and returns to

[Parz?ﬁ%']gs glqﬁleué)?ﬂj A TDDEiRAOKES PardBBidde UMdweval, lsm@@NLQ 1 has the

he cufrent parent node have been added t
sametchid Nois asfATalt-1 ,SltOelpBVG@ﬁ],d 1tdde icadded tcntbd &NV onte @ad’;ld ofthe queue.

e Bt T RN GRR g 7D e
[ [ 636

AL LSS AEL BB R PLRGPEEE 1R 0 0 1 i

same%hﬁﬁ*n%&@s&s%@l 11 0EneSY SliRMJde id4diRd kO INPD &L fo 1R REGF the queue.

the process again until the destination wafer-holdin
Sincé AEat2 ismoi the destiination whfeahaldbm lopitipn, AL2biasirepped from the queue

phi c di a of, the hreadth r.sal
and Igylg (')Srtllhf’ HFﬁNfHa{ﬁ%x{, Héﬁet at gueye @4» gdancte I)M? cfog ﬁlpa[%g aﬂ‘}P’ élew child node to
the NI SARAddit@Hal EHildrdds is Sided Bsithe BaclSeftthe qileuéd Bisde M2 vt the
gueues and section 799 shows the NVD. The NVD 799
destlgﬁmmwatfﬁreh@ﬁhn@|lmlpaﬁ1%aﬂ9e¢rﬁamﬁ figgm the queue.

[Para 70] At queue 716, PM3 is the new parent node. PM3 also does not add any new
nodes, so no additional node is added to the NVD or the queue. At queue 718, PM3 is dropped
from the queue and PM4 becomes the new parent node. Again, no new child node exists, so
no additional nodes are added to the NVD or the queue. At queue 720, PM4 is dropped from

the queue and ATM1 becomes the new parent node.
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| ocation PM in block 701. In queue 700, PM is shown

as the only node in the queue. [Para 63] Bel ow bl ock
w@QoeiosetTne NVD, the parent-child rel ati onshi pBCaUS2006/004625

stored. In block 703, PM is shown as the parent node

h 2 e | 2
R e S G R
Al arPMhoviass digldhoden KID@@ES{SMIE@I}/ 1n|qaelreo’t22t Rert deBort BaParod, and Al

waf er-hol ding location. VIM1 is t he newl%aren

have bsaaddecigthe uguerRd vy Ik hasases ranRed fi0, thofipde fiace ATMI is not
the de}ﬂ%ﬁ%m Aifgﬁolﬁﬁgg%tl ?oﬁrﬂgs ﬁ(ﬂg 11 deASdfetd8S. Sibd Pé)rt 1is the

ot her” process nodu
destingBRMP waFvhol dimgi oMt ora the trérsltte Aist thavaosid glgoGtm isgeormietag and the

855 AR 0 R SRR i
e B ST, R TGRSR 11

1is a ViR OWTM(}Oéﬁ’lngTﬁﬁ it Q chil@of POt TS, RS0 stiHRAI@na @mel%te path in

consi de as the new parent node. 'Since VIM2 has the
this esample ¢hPMd to &I 1 &s AVTM to AGMih é@\fﬂ@be§hla ipathagl et of wafer

s b P DS BB P BRb SR ke BB A5 Bt oo

moves to the front of, t

d Al
ParyZHone it %@thé\wpwmé%&@ forsegpng. @8O el Fisiivegsion allow

for waeMrQEsf MMBtrhibad to' be c?&%% oﬁl?%n%ﬁrg%hoﬁ‘ %Per—f@[ﬂﬁg location
Is shown as the child node here since the other

and aclestirhtinn seafqrihodding 16EMion allen‘rééasﬂy Gixersthet 4 pser dees\ybhave to provide

e RS Mo PSR o R B s
1nstr1ﬂtﬁbn§ R eustesitiaNatliSmavl @ice i e lod6Addr @Ebw{hﬁg tige dild]tional
-2 has now noved to the front of t gueue and is

param@m ingededdo a@ateh@teﬁmdlﬁia AR twaa%r ingirpgiions Insteafiebe pyem is
progrt%ﬁunr? evéiiHch %gcch &ig@h{e node 1{1]@ g%e éﬁﬂﬂgq‘g&e tHe wafer.

no a I ona

1- not. th stin e
SIS, Aty o] g%@anma@ AR g
confibiiredl ¥ B&terbdifle adleptabilitp aﬁd‘lﬁza[l@bﬁ/h@%f%ﬁ&h oddidatd-ouey Eor example, if
since AL2-1 has the sane child nodes as ALI-1, no new

anodgHs P‘@TQ%]G@CP@@H% anqthertrpdengythaonodedas p 2lary copdifipp then the
syste%luﬁ gsle gaClSa ltl?e rilode%taﬂﬁt g%gmgrﬁl?é e %{)H@% a Vlable candidate.

['ocat1 on, dro t he

[Parﬁ ggﬁ € }_%\Ij’eg\rf%l 0 %&Pﬂ‘g é)% ﬂfein\im% gg { % gys em %rotvhc?es 6% REfef Bleanout. In

the past, if, for example, a blackout occurs and a user is given a short time to clean all wafers
from a plasma cluster tool, the user has to create wafer transfer instructions for removing each
wafer in the limited time given. In an embodiment of the invention, the user only has to
provide a destination wafer-holding location (i.., Port 1) and issue a wafer cleanout instruction
(i.e., 338 of Fig. 3). The system has sensors to determine the current location of each wafer
and hence the origination wafer-holding location of each wafer. Thus, the system is able to
self-generate sets of wafer transfer instructions to move each wafer to the destination wafer-

holding location. Since a port generally has a plurality of nodes, the system is able to deliver
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same child nodes as ALI-I, no new child node is added
to the NVD or to the end of the queue. Since AL2-2 is
waabostoses7dest i nat i on waf er - hol di ng | ocati on, APRTAIS2®6/004625
dropped fromthe queue and PNQ is the new parent node
; t
the w%%r tg%t%gl?ltn%&c%u il Hﬁ&;e 1515%/-? pe ona &gﬁilc ggnté’l plga‘ﬁ’gggiregg into an
occupiddenodaeck of the queue. Since PM2 is not the
destination wafer-holding |ocation, PM2 is dropped
[Paraf76dm t Nﬂngwhimnvdnlaan aagﬁlienﬂésombegm téihs oﬂ%eﬂagemh@iimems, there
parent node al so es n any new nodes,, SO .
are algHRRIPETBMHANOo ‘?Oé“‘@g“dl&al “@&Iffﬁ@ Vi e seepe oflaigdovention. It
shoulcﬁﬁls& 5 H@tea H8u tfe%@a&%nﬁ&%@ﬁlgtr{/é fd Jﬁmﬂ%ﬁﬁg %ep {Ygthods and
becones the new parent "node. Agaimn, no new chrl
appargusestog thesmesemt moteitiano dis ﬂmcfe& iatepdeditietithe 6oltdveng\M51mded
20, PMA is dropped fromthe
chaimn} iR g ot ol Fo e AR R g AR
withirS®6 tiue Bpifi Bnd éEBMa of theph&yen: iaderiildg. parent node and Port
1, Port 2, Port and Al are shown as child nodes.
Correspondi ngly, in queue 722, Port 1, Port 2, Port 3,
and Al have been added to the queue and ATM has been
dropped fromthe queue since ATM is not the
destination wafer-holding location. Port 1 is nowthe
new parent node. Since port 1 is the destination
waf er - hol ding | ocation, the breadth-first traversa
algorithmis conpleted and the wafer novenent path can
be determned to create the set of wafer transfer
instructions. [Para 72] Based on the NvVD, Port 1 is a
child of ATM, which is a child of ALI-I . ALI- 1 is a
child of VTIM and VIM is a child of PM. Thus, the
optimal and conplete path in this exanple is PM to
VIM to ALI-1 to ATM to Portl. This path is the set
of wafer transfer instructions the systemmy use in
this exanple to nove the wafer fromPM to Port 1
[Para 73] As can be appreciated fromthe foregoing,
enbodi nents of the invention allow for wafer transfer
instructions to be created with only an origination
waf er - hol di ng | ocati on and a destination wafer-hol di ng
| ocation identified. Gven that a user does not have
to provide additional paraneters, the chance of the
user making a mistake in creating wafer transfer
instructions is substantially elimnated since the
user is no longer providing the additional paraneters
needed to create internmedi ate wafer transfer
instructions. Instead, the systemis programed to
eval uate each candi date node to determ ne the best
path to nove the wafer. [Para 74] Further, the nunber
of broken wafers decreases since the system nay be
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configured to determ ne acceptability and availability
of each candi date node. For exanple, if a node is
wounte®msél7y occupi ed by anot her wafer or the no#eThaso0am04625

alarm condition, then the systemis able to eval uate

the node status and el imapugnfdie node as a viable

candi date. [Para 75] In an enbodi nent of the
Whatiinwleiniddds, the system provi des for a wafer cleanout.

In the past, if, for exanple, a blackout occurs and a

user is given a short tinme to clean all wafers froma

1. PlLAssEitae t EmERO me X 8 foS@Eating skPofow et @and@dr @histructions
in or

transfter ructions renmoving each wafer in the

confignired tosthntsfeme veiferdretwean aarorigitstidi meafir-holding bcpiiemeand destination

watel G558 e B 8B RoREGY e sRAGFRMETNL Ao ping prts o
waferdefl@hg tdcane tompséingict i on (i.e., 338 of Fig. 3). The
system has sensors to deternmine the current |oc

e ) er m 1. : arion .

ofreasiihg adifs userirovdpd bocatinn igdicgon &riddHSWIPEPION cloggtion
T . . r... )
ek R A g Ry By b
graphigay eepeasefxathad ef saldpladiea clesitt toak;i on waf er hol di ng

| ocation. Since a port nerally has a plurality of. .

nGERSEVIng ﬁée@yéﬂléﬁfﬁ-l?rgwésqg cpipryiaticyiar o ke usppRyidgd location
i REURLEN BRI Sasko el a6e) danb Al g
grapHidul seprevertatiomof sradploseacldstsciobbed in terns of several

enbod] ment ther.e. are alterations.,, pernutati ons..a L .
cTIERE it RRERELY P ORI E R dRpcip oy ey 1o ndicator
and shid\8&ndQRer-plovieadddtiah S@idakrivded that there are many
al ternative ways of |n%errent Ing the methods, and .. )
afprmiae geidseort wafer sk mStupNRISTPPANSIYE 10 9id ¢rts pergpiRing to said
i_nt.end . i.Rg: i
ps PGP b Q10 23880501 B QPR B8 e ong s
of wiTermldiag levagoneardodsitd withepidpatis fall within the true
spirit and scope of the present invention.CLA M5 Wat
is clainmed is: 1. A conputer-inplemented nethod for
creathB8odoPabin? | WREEH sdifl BRR LSl drovlEdBLh®RSindicator and said
: configured to transter a wafer between an origination _
secombiiser-providtidigeation andicmoreamel indictesittiyreatseonsing # dragrasidetfrap operation

lLocatj.on in a plas cl,uster t ool aid plasma cluster
on Saﬂ‘ﬁ%‘iaphﬁgirﬁ@reiel t{?Pgﬂ?iS @piafm\ﬁé#@?qrh%qﬁdi ng | ocati ons,
conprising: receiving a first user-provided | ocation
indicator, said first user-provided |ocation indicator
3. grHphinethpf of clantl ivwherein saidascegringiaaid dria prifaining & saihgath
| ocati on n.on-screen. graphi cal representation of
emplody § Al s b

4. The method of claim 1 wherein said set of wafer transfer instructions represents a set of
macros.
5. The method of claim 1 wherein at least a first wafer-holding location of said plasma

cluster tool is flagged as being excludable, said ascertaining data pertaining to said path further

comprising excluding said first wafer-holding location from being part of said path.
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recei ving a second user-provided | ocation indicator,
sai d second user-provided | ocation indicator
wanreplisesall y i dentifying said destination waf ePeinmiSeiongo4625
| ocati on on said on-screen graphical representation of
S S, 0l | i ni.n
6.2 RIS S ShobiPlia A5FSEEPHDG, SOAPIBLARY Vorr
holdinghidcariinahatandd rsporebddgeodedsdrsedociatadwiitle shid Giesdtwadst holding location
indicator; and ' formpg said set of wafer transfer
as belinﬁ§p§%@gfeéﬂgaq0§gtgqu@.t 0 said data pertaining to
said path, said set of wafer transfer instructions
bei ng configured to transfer said wafer along a set of
7. wdihe metlwdddbfredpiino eheminssaab St ivafee-oMintghosation rppretents given
d T%e et hog lgf. cl.gi m 1 wiwe%eitn said first user-provided
node pt e gvER ARG 5318 plasiig clusisg '¥cond user - pr ovi ded
| ocation indicator are indicated by a user using a
drag- and-drop operation _on sai d graphical ) )
8. r dpeunrAeimemertedmicthop fersiveating yseee! wafst trargfer frggructions
. ! . t ai ni 4 data . .
conffl B Bl et S b M b B o YR Rkl bstintion
waferthoddiey fahtion gox plbdma cldsterlioel, sEt peamafcligteriteol hawing hgilurality of

aigl s?t of wafer transfer instructions represents a
waferég{l 188 198RS COMPIISIE et hod of claim 1 wherein at
| e&aRtvify 4 i AW i ' b i
CFESh LR\l b el caion
indicaiecgraptacatiyriderdidyiag paidtosigiiatign tvafeg-diottlipatoeatiarr drhar on-screen

conmpri sing.excl udj sai.d first wafer-holding |ocation

graphfqag%pﬁe&nﬂgt}%?tisag#ﬂgsaliladclﬂg?rﬁ[p.%l_, The method of claim5
WhedeBlif $dclnd i pry@H&T 10881 i iRGicAtef; 3hil ABcInARIES SR Rle@ location
waf er hol ding | ocation that was reported by a sensor

indicgiergyaphaeadly idgntiyingiseididestination uaferfiol dngtpchiberaer sad ei-screen
‘ ' it abl e. c ing.a wafer. 7. The net hod
graphgc%i %&Egﬁ%}%éﬁ%@r%}c{nﬁ é%n?%&ﬁ i&%rstf) glwaf er-hol ding | ocation

I eptepiamiigsdata pervning adle path batvaper esid MRt wser-provisiad theation indicator
|.asma cluster tool. 8. A conputer-inplenented nethod
and sfig secgpid Ap5TrRyO Y dedocgiion jaficator saidgret ravesng et pash gne other wafer-

. i r t d g . i i i 3 _
B e 3004 SS9 0 e v
holdidgloaatiomnsdit pathphelsing odentitier oftvodér-halding 1gdatiomebetiverst @id

. .tool having.a plurality of wafer-hol.ding. |ocati.ons,
origing i, PG g R oA PRt destnglion MagrTRATBE 19cataRS a7
| BeknGiak Sdid sStaifSvaltbr tiins P BlstrREtRNs AQBoAHFAbIsHA data pertaining to said
path, said set of wafer transfer instructions being configured to transfer said wafer along said

wafer-holding locations associated with said path.
9. The method of claim 8 wherein said first user-provided location indicator and said
second user-provided location indicator are indicated by a user using a drag-and-drop operation

on said graphical representation of said plasma cluster tool.

10.  The method of claim 8 wherein said ascertaining said data pertaining to said path

employs a “breadth-first” traversal algorithm.

18



i ndi cator graphically identifying said origination

waf er - hol di ng | ocati on on an on-screen graphica
woemedset1r at i on of said plasma cluster tool; reCeiUseie/004625

a second user-provided | ocation indicator, said second

u - | . 1 D .
11 3L pR e R B o X B kP A Bt tone sopresents a sot of
macrosai d on-screen graphical representation of said plasnma
cluster tool; ascertaining data pertaining to a path
between said first user-provided | ocation indicator
12. affle aRUMISECORY LeBEeRl R YdadehilsPeatkt-881didbER R of saﬁa'p@asma
path traversing at |east one other waferhol din
clustef toohisiflagged aebeinthenelulable, said efcariaining datafpertandngiiorsgid path further

l. i .and .sai d _d ' ' ferhal di I [
comp BFGHARHTE s Dl oRne R Flafieresh g o

| ocati ons between said origination wafer-holding

| ocati on and sai d destination wafer-hol ding | ocations;
13, adde msthadpy claamd 2cwuhergip sapdffpt watgiualding lopahipn eapreserts a wafer
. : . ¢ o _ . A _
holdig35RABS 7 oo rBRired 15"t bERoPiaA i 8 Bl nBRhfE Jocaton
as beihg ansiiteble fou atceyingra whfeng sai d waf er- hol di ng | ocati ons
associated with said path. 9. The nethod of claim38
wherein said first user-provided |ocation indicator
14, anfe skbdTeis 1YSEherbih QiddRe Wﬁ%ﬁél@ﬁhg'lé&ki@ﬁ‘}é}fres@ﬁﬁ a given
i ndi cated by a user using a drag-and-drop operation on
node gf given mptule ah saié plaswe stuster tavl.of sai d pl asma cl uster
tool. 10. The nethod of claim8 wherein said
ascertaining said data pertaining to said path enpl oys

15. aA mgatléhindpldsdnted Mathol $& credtitg falsbheh walfer R feiBish@6tions

of claim8 wherein said set of wafer transfer o
configused foransisna waighstesengn priginatign wefrsmelding ocatigneand a destination

. | . S . .
wafer TABE il B (st Atbtodh s Rl efeflool hayigg pluratty of
waferfloddigg tbcasoryecagpgsiag:udabl e, sai d ascertai ning data

pertaining to said path further conprising excluding
s&?@r@ﬁmrasawg?ré&mﬁtﬂw#ar- JeingileftipRiom bei ng part of

S ARl salPdostRidHRLReSllingIlMod2 wherein sai d

first wafer holding |ocation represents a wafer
hehimaticalhcacentaninp detaesaingygd tedthhyetseaemagborigination wafer-

s G0 P A R 0 g o
other Hafei!hdldihd B! Gthér than shid bfiSihatid WafeRBbIEin3dotMoatah@8aid

.represents a given node of a given nmodule in said i
destingtiem; wafesihglding locgiénm, said path including identities of wafer-holding locations

between said origination wafer-holding location and said destination wafer-holding locations;
and

automatically forming said set of wafer transfer instructions responsive to said data
pertaining to said path, said set of wafer transfer instructions being configured to transfer said

wafer along said wafer-holding locations associated with said path.

16.  The method of claim 15 wherein said ascertaining said data pertaining to said path

employs a “breadth-first” traversal algorithm.
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15. A conputer-inplenented nethod for creating a set
of wafer transfer instructions configured to transfer
waea 20if08657bet ween an ori gi nati on waf er - hol di ng POTAS2@®E/004625

and a destination wafer-holding location in a plasm

17.  CITHE hidkhddWHclaial Sw RN &R WRi dSbUSH Vel ferl s £ BehiBtibhs represents a set
plurality of wafer-holding | ocations, conprising:

of magrosert ai ni ng sai d origi nati on wafer-hol di ng | ocati on;
ascertaining said destination wafer-holding | ocation;

tically. ascertai.ning dat ertajnipng to a path
18 bl ERtcdhral Rt fté*rf?ra ‘H@flﬁl_@il?lé@%tlf)%ﬁloaﬁé said plasma
clusted BloHlisdRBEbNA b ¥el Riab R0k %ehﬁﬁﬁ%ﬁﬁﬁeﬁ@ r{f‘né’ﬁtsl_aid npath further

traversing at | east one other wafer- gi ocatl o
compgsing exaleding said dirs wadirdwlding losatier fromwl bdingpartorfatidgnttand
sai d destination wafer-holding |ocation, said path
including identities of wafer-holding Iocations
19.  bahwerthodaifdlni 1@ wigdréif RaideHrsrwATed 1l digg | Reabh RPréaBsts a wafer
.said destination wafer-holding | ocations; and ) )
holding, Jpeniienithativay rerarier By aganser swocisted witheraid fieshwhtar holding location
Y IMesig! ' to said data pertaining to
» belgg%{ugg%lﬁ?@gﬁgﬁglgﬁs‘g% Wafer transfer instructions
bei ng configured to transfer said wafer along said

L PP e s
evacub@bmi RS Hlodl BlidPlakfa SRkEr A1, @ai@{ﬁﬁ%egﬁég}iﬁ%%é?& Sﬁgiégte%ﬂ \Rf%?e'rr']-holding

traversal algorithm17. The ne al m er
locatigmingludistg abfainageensor dats fdentifymsg the ctiremtdocatipn ef e it veafer,

set of. macros. 18.. The et hod of claim 15 wherein at
ascertiing i s on e TR ey e Fheclesizaring i por
associated StitH saldglhsths clubteg@er as bei ng excl udabl e, said

ascertaining data pertaining to said path further

conprising excluding said first wafer-hol ding | ocation
21 f Aorarisagemaens 4o credtingai sit plawafer ttnsfeT estietidrocoofigaked tariransfer a

rein saj.d fifrs f ol di ocation . . .
water B B pB By Wbl liflElordRar bR deRERH AR g locaton
in a playma cluetes bl, 3aiqtistadudidrithol Sk thg fal pledaliedevarBiohsliiig locations,

l.ocati on as being unsuitable for accepting a wafer.
comppPNg-The net hod of claim 15 wherein said set of wafer

SRR O DS AR LB RS L o
locatiaw indicamt i saidl fivat everpeivideddodationtindicutdrmghpldeally ioditiEing Beid
origin%ﬁ?&i%gfgg—gt%ﬁir{gdlgcr:]eEtiofny&nn otnljs%re%grg;a%rl]ﬁcall ?e%?gsgrﬁgtigr]; otfJl said plasma
cluster tool, said second user-provided location indicator graphically identifying said
destination wafer-holding location on said on-screen graphical representation of said plasma
cluster tool;

means for ascertaining data pertaining to a path between said first user-provided
location indicator and said second user-provided location indicator; and

means for forming said set of wafer transfer instructions responsive to said data
pertaining to said path, said set of wafer transfer instructions being configured to transfer said

wafer along a set of wafer-holding locations associated with said path.
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ascertaining said destination wafer-holding | ocation

i ncl udi ng designating an out put port associated with
weabw/ogésasma cl uster tool. 2 1. An arrangenent PEDMUS2006/004625

creating a set of wafer transfer instructions

c [ tween Lhgination, .
2. 3R i of AP Ci PR AT R, B PARS] igpined
using ladbedathrfist? teavptsalsaigorithmst er t ool , said plasma cl uster
tool having a plurality of wafer-holding |ocations,
conprising: neans for receiving a first user-provided
I , g0 . ap
. g B e e LB Srosents o
set ofgmagpdsi cal |y i dentifying said origination wafer-holding
| ocation on an on-screen graphical representation of
said plasma cluster tool, said second user-provided
| ocatiion indicator graphically identifying said
destination wafer-holding |ocation on said on-screen
graphi cal representation of said plasma cluster tool;
means for ascertaining data pertaining to a path
bet ween said first user-provided | ocation indicator
and said second user-provided | ocation indicator; and
means for formng said set of wafer transfer
instructions responsive to said data pertaining to
said path, said set of wafer transfer instructions
bei ng configured to transfer said wafer along a set of
waf er - hol di ng | ocati ons associated with said path. 22.
The arrangenent of claim2 1 wherein said data
pertaining to said path is ascertained using a
"breadth-first" traversal algorithm 23. The
arrangenment of claim2 1 wherein said set of wafer
transfer instructions represents a set of nmacros.
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