WAFER MOVEMENT CONTROL MACROS BACKGROUND OF THE
INVENTION [Para 1] Controlling the transfer of a wafer within a plasma
cluster tool environment can be a complex and tedious process. As
discussed herein, a plasma cluster tool relates to an integrated multi-module
plasma processing system. Generally, a wafer undergoes a series of
process steps WA Bl MA IEMENT CONIROELVEMERESvafer
completes an etching cycle. [Para 2] As discussed herein, a wafer-holding
location relates to a gi@gr?ﬁgé%qy %E%WM@QExamples of modules
include, but are not limited to, process modules, airlock modules, vacuum
transfer modules, atmospheric transfer modules, and ports. Each module
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wafer movement may be dependent upon skills and reliability qf the user.
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may occur. [Para 4] To facilitate discussion and to illustrate the possible
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wafer transfer instructions to move wafers within plasma cluster tool 101.
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wafer movement may be dependent upon skills and reliability of the user. However, even if
the user is skilled in the creation of wafer transfer instructions, the sheer number of parameters
that the user may have to provide to complete a wafer movement increases the likelihood that

an error may occur.

[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



through an atmospheric transfer module (ATM) to a vacuum transfer module
(VTM) to one or more process modules and ultimately back out to a port.
[Para 5] A wafer is placed in one of the ports (110, 112, 114). An ATM 125,
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example, to move from process module (PM) 102 to PM 104, the wafer s
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sections: VTM commands 171 and ATM commands 173. Assuming that a
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modules. The second set of wafer transfer instructions, which are defined in
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moduie and node Tespeciively for the origination warer-holding location (e,
ofywdeertransfer instructions. The set of first wafer transfer instructions, which are defined in

VTM commands 171, move the wafer from PM 102 to one of the airlock modules. The second

set of wafer transfer instructions, which are defined in ATM commands 173, move the wafer

from one of the airlock modules to port 110.

[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
identify a module and node respectively for the origination wafer-holding location (i.e., node 1

of PM 102).



of PM 102). 2 [Para 10] Then the user has to define the intermediate
destination wafer-holding location. The intermediate destination
wafer-holding location may be another PM (PM 104, PM 103, or PM 105) or
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arameters for fields 124 and 126 may be node 1 of airlock module 1
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origination wafer-holding location (i.e., node 1 of airlock module 123). The
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create wafer transfer _instructions in ATM commands 173 to move the wafer
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transfer, the user may use a "Pict:' option, which requires the user to identify
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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 VITM
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 VITM 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
effector in field 136. A similar “Pick” (fields 172 and 168) and “Place” (fields 170 and 166)

options exist in ATM commands 173.

[Para 15] Fig. 2A and Fig. 2B both provide flowcharts of the steps a user may take in

order to move a wafer to a desired wafer-holding location. Figs. 2A and 2B are described in



effector in field 136. A similar "Pict:' (fields 172 and 168) and "Place" (fields
170 and 166) options exist in ATM commands 173. [Para 15] Fig. 2A and
Fig. 2B both provide flowcharts of the steps a user may take in order to
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ATM commands 173. [Para 16] At step 204, the user selects VTM commands
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user selects ATM commands 173. At step 252, the user selects an
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move a wafer from a module to a port involves multiple wafer transfer
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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

walfer 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
location, but the user may also have to select the mechanism by which the transfer is to be
accomplished. As a result, the user needs to be knowledgeable in order to assure that the

creation of wafer transfer instructions ensures a successful wafer movement.

[Para 20] There are several problems with the current methods for wafer movements.
One, to create wafer transfer instructions requires a user to enter specific parameters. Thus, the

user not only needs to know an origination wafer-holding location and a destination wafer-



required to define an origination wafer-holding location and a destination
wafer-holding location, but the user may also have to select the mechanism
by which the transfer is to be accomplished. As a result, the user needs to
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plaasma cluster tool will have to be shut down in order to clean the broken

[RIe£931TOM ARG WRISHIRA W0 REAHAU (R 2R LAMECPIRRIEMINRPRNISS of

occurs when an emergency arises and a plurality of wafers has to be
VARSI SrP MY hTh HEIC E BPBREm I 4 P BOt4Y @ Yeet S Asttkhe
utises isforfasinack tsidh € hasiivemintdiasvioaiemovs albwafgisifroouadglasmarhe

cluster.toal. The .user.has the option of sically removing the wafers from
e L O K CISE el o R ot 1S et
wekshirgvafer ifrsmcthmplaseme whestdr wobst frowithe pase, chirtentasl . rdmsithes rigse.

el naking ﬁé‘?@%ﬁﬁl@ﬁﬁg@ﬂﬁ@?&g eSO &Qﬁa@%ctbiﬂl% ﬁﬁé?ﬁhg 'A'bcllﬁ%ﬁ@'ﬁﬁy
to remove the wafers from the plasma cluster tool within a short time span.
tregp 0 RARRNP @?:‘Yﬂf% ﬁ%RF 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
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 receiving a first
user-provided location indicator, which graphically identifies the origination wafer-holding
location on an on-screen graphical representation of the plasma cluster tool. The method also

includes receiving a second user-provided location indicator, which graphically identifies the



[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 origination
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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
destination wafer-holding location. The method further includes automatically ascertaining
data pertaining to a path between the origination wafer-holding location and the destination
wafer-holding location. The path traverses at least one other wafer-holding location other than
the origination wafer-holding location and the destination wafer-holding location. The path
also includes identities of wafer-holding locations between the origination wafer-holding

location and the destination wafer-holding locations. The method yet further includes

automatically forming the set of wafer transfer instructions responsive to the data pertaining to



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
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plasma cluster tool. The second user- provided location indicator graphically

wiglentifisinthlo cidionn asionitederitididimgtiocation on the on-screen graphical
representation of the plasma cluster tool. The arrangement also includes
means for ascertaining data pertaining to a path between the first

user-provided locat@ﬂlé@%%%l ﬁpﬁgﬁa ‘ﬁﬂg‘b‘ﬁ (\ﬁgjed location

indicator. The arrangement fur fE{er mclucgg means%or ;orming the set of
wafer transfer instructions responsive to the data pertaining to the path. The

afer. instructi I ' r.alon
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relystraigs by waynef sxamplgcgnd not by way of limitation, in the figures of
the accompanying drawings and in which like reference numerals

[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.

[Para 29] Fig. 2A shows a flowchart of the steps a user may take in order to move a wafer

to a desired wafer-holding location in a vacuum transfer module.

[Para 30] Fig. 2B shows a flowchart of the steps a user may take in order to move a wafer

to a desired wafer-holding location in a atmospheric transfer module.

[Para 31] Fig. 3 shows, in an embodiment of the invention, an on-screen graphical

representation of a plasma cluster tool.

[Para 32] Fig. 4 shows, in an embodiment of the invention, how a wafer may be moved

using a drag-and-drop method to accomplish the wafer movement.



refer to similar elements and in which: [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. [Para 29] Fig. 2A shows a flowchart of the
PIFRSA USCEEIBABR argﬁfsﬁ?omﬂxsn@owa{eern$9naae§'E?M@éﬁfs!a? 8BS its
location in a vacuum transfer module. [Para 30] Fig. 2B shows a flowchart of
V%ﬁé%@ﬁ@%eﬁser may take in order to move a wafer to a deswed
oId| t]a(?n in.a atmo eric tr sfer module. ra 31‘% Fig f3h

U] in a SeiNeAP SFFH% E‘r‘?ﬂb A5 BrBtr8ed ep%‘fE% iew ol the
phfspresmmtattonlehwplasﬁlg, 6Wister tool. [Para 32] Fig. 4 shows, in an
embodiment of the invention, how a wafer may be moved using a
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varlous modules. [Para 34] Fig 5B shows, in an embodiment of the invention,
drEde overview of the plasma cluster tool shown in Flg 5A. [Para 35] Fig. 6
(PAI9%3 In a%lgrz bpdimentof dec'i‘l" R Q) lﬁhoa}{ t.0F 2 REEAMBTISL of the
traversal algorithm that may e Used to create wafer transfer instructions as
flapphed itphg8 25 Arriisd BEIgRaYA 38l Hig. 7 shows, in an embodiment of the
invention, a graphical diagram of the flowchart in Fig. 6 as applied to Figs.

5A and 5B. DETAILED DESCRIPTION OF EMBODIMENTS [Para 37] The
present invention DET ADWE DEDSSIRIPAUON A dMBIDEVEETSE to a few
embodiments thereof as illustrated in the accompanying drawings. In the
following description, numerous specific details are set forth in order to

ovide a thorough understandln? of the present invention. It will be
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HRGROIHEES thehre Rgy KRR (ol dy RS HVENEHOS ISR RSRCaVEs. In

articles of
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
instructions for carrying out embodiments of the inventive technique are stored. The computer
readable medium may include, for example, semiconductor, magnetic, opto-magnetic, optical,
or other forms of computer readable medium for storing computer readable code. Further, the
invention may also cover apparatuses for practicing embodiments of the invention. Such
apparatus may include circuits, dedicated and/or programmable, to carry out tasks pertaining to
embodiments of the invention. Examples of such apparatus include a general-purpose
computer and/or a dedicated computing device when appropriately programmed and may
include a combination of a computer/computing device and dedicated/programmable circuits

adapted for the various tasks pertaining to embodiments of the invention.



manufacture that includes a computer readable medium on which
computer-readable instructions for carrying out embodiments of the inventive
technique are stored. The computer readable medium may include, for
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computer readable medium for storing computer readable code. Further, the
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include a combination of a computer/computing device and
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of the present invention, there are provided. computer-implemented meth%ds
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an on-screen graphical representation of a plasma cluster tool, and the ,
halding e ctitghiath é’%ﬂlgl’{;}h%{g?a‘t’é‘éeé%%?%agﬂFﬁ%ﬁ%féﬂh%‘ﬂiﬁ‘&ﬂb aCHg provides
therfable er-pusdessiut miafeihdioven et thOreomeikad forided drogliahingi dhis by
oYRIELMEY BENLIS BSIRG. A AdANdid AR RETROdRI0N, [ RE ARG M.
s prowc?es a first user-prow%lleé ocation Indicator y moving a mouse
hpldingdeenrmargvagstivdlan origination wafer-holding location. A second

user-provided indicator is identified by dragging the wafer to a destination
(Rt Hnoldiﬁ@gﬂféﬁﬂﬁH%%’B?@ﬁﬂ%%?h@%%r%ﬁﬂ%‘&’ré%ﬂ?ﬁwea?i?ﬁ?fé?o"emem’ an
ebtdodimenththa wuseaoprayjdesguiiee fikst usaopikvide thlncatiorodicator wirdr-

the second user-provided location indicator by typing in two fields.on-screen
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ingoetions aspdealynferaedis] Rdgardietss oitivetrmethddology thaengenhiyeto

pféﬁz?djc; tugnahie d’élt%fﬁfemé’}éﬁ:%%ﬁfsrﬂ%y%ﬁlt&%@ %ﬁ?é{’fiml%ﬁﬁ‘fé%ﬂ(?ﬁ‘ MAYtermediate
require a user to provide two inputs, an origination wafer- holding location

deiia R BaiTA RS CHINBIRG BERRIAT T R QN BTURARS tFa Hutayafer
rdfsieu ations tinatich ng R holarngeciationy ate ddtan sieh i S RIS sck e wsRF No

longer. has t. . . -
tracl)ls T ins rlslcgons. Instead, the system is able to determine the data pertaining to the path

between the first user-provided location indicator and the second user-provided location
indicator, and create a set of wafer transfer instructions that is responsive to the data and able

to transfer the wafer along the path to the destination wafer-holding location.

[Para 42] The features and advantages of the present invention may be better understood
with reference to the figures and discussions that follow. Fig. 3 shows an on-screen graphical
representation of a plasma cluster tool. Unlike the prior art, section 300 is both an overview of
the machine state and the interface to build wafer transfer instructions. Section 301 main

function is to provide mostly status data about the various modules and nodes.



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

[1“3?9‘48 ) neﬁﬁaﬁ’ﬁel’ﬂb@@ﬁ%ﬁ@s@?&ﬂ'%@ ﬁ%oinwﬂ%ﬁ é@ﬂlﬁ@lﬁ mwg&q{f‘%e plasma

Instead, the system is able to determine the data pertaining to the(gath

chysigr e thethistiasep Bl chitss iprlibatdpumicgsessaedtep (302, 304, 306,

awmrmﬁ@%&ﬁ%mem&mtw hﬁdndé@g@at&?ﬁgﬁmswiﬁ&lfmii@rwnh two
Instructlons t S responsive to the data and. to transfer the er .
oS DAY B Lkt (TG PR A GG LA T with two
nidatunesdnd@idia3iy 63 Blde me3zmt invenmiephonaytrbesfee tierdukd&taodligner
Yt Jeferer Oertg%gg gg&lrgl,?d%gg)discussions that follow. Fig. 3 shows an
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on-screen dgraphical representation of a plasma cluster tool. Unlike the prior

[BitasAgtion BAG-iakpth A0seVeaigLGhothe WMachinensiRiRaNhisinteviacete
build wafer transfer instrtf%ions, Section 301 main functio(g({,s tQ provide

PRoSty StafubHatihBoN T (AKSI BTSN AR Yo (Ba/ gAY n aHeh is
PM@b@dinmuemtm 30 ishanliapilvaideh grapth capoveBAeWidf tieoplsiantian
w%%é‘i%kﬁ%?g' 11005 %&ﬁ%ﬂ%’&‘e [ﬁ%rﬁ%!ﬁ‘%%&%%&%{ tPoohliIS‘E, [RUCRIOGESSAMqgules
302, 304,7306, and 308). Tshe plasma cluster oofa SO mcludses a vacuum
SeRgIRSFEY R ANARs IB1 DsiAdstions tectontiicisidetypso3novamgs] heala whsdro the

cRIGIWOraIlQc Maduies Bl and bR hWiide d 8 seachmedide {320 an
322, 324, and 326), an atmospheric transfer module 328, an aligner 330,

craRedife- ports (332, 334, and 336). [Para 44] For example, a user wants to

[PAry ﬁ% walgr, rpr RIOCESS, g‘n?l%#ﬁn%ﬁlv'é)mswz 12090932 TNE Les may.only .
ave 10 identify an origination warer-holding focation, which is_ PM 302, ad a

depestindidiogefemhbibiig lwdatiowyonsh it pos BaanwitiViHe orityiztasienPM 302

intafer-helding legatipnand fas destinption wafekeldingdacatinn ulbrysiem
is able to. generate wafer transfer instructions to.complete the wafer

l9eRlR SRRy PRASIRR A BRMES BREN XTI SFig LBy W EPfdigrdgeation e.,
Pivisteagtiod slanefproyidech b yidhepsystiin o seciialic30t bindady saip liadimtento a
Para.45] Fig. ows, in.an embodiment, how a wafer may be moved. usin
o R R L e R A R ety
wefor-soRliegedtesoro P do2gingHigh3nand ppfraodhepiiates oiport 38AdngRigthe

odeih G HSEIRRYIdRS RASLMSRIRIMdaRaratin. inticalos Lyl %i,ggo@ided, the

mouse pointer over an origination wafer-holding location (i.e., PM 402) and

sydfeRtis Al L tsriatersedpisvnsaionchisriiticator by dragging the wafer to a

[Para 46] In another embodiment, a user may type, in two fields on an on-screen animated
graphical overview, a first user-provided location indicator to indicate an origination wafer-
holding location (i.e., PM 402) and a second user-provided location indicator to indicate a
destination wafer-holding location (i.e., PM 404). Regardless of the method used, the system
may only need the origination wafer-holding location and the destination wafer-holding

location to create a set of wafer transfer instructions to accomplish the wafer movement.

[Para 47] To generate a set of wafer transfer instructions, the system evaluates each
candidate node to determine its availability and acceptability to create the shortest path to
move a wafer from its origination wafer-holding location to its destination wafer-holding
location. As discussed herein, a node is available if it is not currently occupied. Acceptability

relates to whether or not a node may have a problem accepting a wafer for transfer. If the
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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

cf &QQHBHe"%’sté{ Z{%QIEHE]}Q !}P%%Fé?& GioMIdec dhenHIRGaNIL b HGs

intermediate locations if needed. [Para 46] In"another embodiment, a user
exdadlsenhthy 6ofididaioredn ip Ros ereldfcdrimadite Pt grashIBaISIVER iSRS 19 firatte

tHesRitPraMigleddeeatigr [indicator to indicate an origination wafer- holding
location (i.e., PM 402) and a second user-provided location indicator to
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location and the destination wafer-holding location to create a set of wafer

usedndfee MRtAtiEfitHd ey AetohspisiiatiarsedivRamBaCc IpdHe7 st the
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candidate node to eterrr_\;%)rg its availability and acce%ability to c[eate the
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belestipation.waiertbldingalgaationha sodiscussedi fieseirsha. node is available if
it is not currently occupied. Acceptability relates to whether or not a node

[Pags 4¥ve aWWroohahraedbgiingta wesre afgprifamsibhafanhe toecaqdiddeagtoaaths.

tHennAt sxalabie QAo aacepiable nersyatem-faam the cansidata NRUSASs there
excludable and the candidate node_is not included in a list of nodes the

g s et P afsatben e BrerdiBr e oass bR Hhan e B g sPetrst @4be
ari algarithms that may be utilized to, create t of wafer transfer

o e e S S Gl By ve usea

toderatitarse i yeder Mbfeupiiead tiifr St rdosisalpiigion themieholswiderr ppess teodules

(BWA, GMSitaRs, flisiMBE RERAGIN dirklaveisR! AlAPHDTORAR QLRI @M1 and

optimal state (i.e., breadth-first traversal algorithm has to return the optimal
Viaf): SecyHacHRogrsd it Versal Al AT NG B etib. ALL-
2 prgadthaficshaoyithinhasiheeo @athafougiuseeiTivii [Parali48¢MAth thd multiple

bre%gt -gr traversal algorithm, if there are three equal-length paths, then
Phe r%% ’[%ﬁ% far%%\i/ag?ég%galgorithm returns the first path it encounters.

kg wige. If fhess afehieR AIEent RINS RN e Ricadils sl raveiRdlssed

algorithm returns the shortest path. [Para 50] The next few di?égéztams show
hesiR: BreqatemraY faverr g8 R ay e LS bR AU 1T Gighaprocess

niOSIHGRAPrbughs oSO WS Roplasiaahistae iaalewrth prppawmmd_mteBMBM
LR R AN R RS RS MR 4R RS SfectRre
are two robotic effectors. The two airlock modules are shown with two nodes each (AL1-1,
AL1-2, AL2-1, and Al2-2). The atmospheric transfer module is shown with one node (ATM1)

and the aligner (A1) and ports (Port 1, Port 2, Port 3 and Port 4) are shown as one node each.

[Para 52] In addition to Fig. SA and Fig. 5B, Fig. 6 and Fig. 7 further show how breadth-
first traversal algorithm may be used to create wafer transfer instructions. Fig. 6 provides a
flowchart that the breadth-first traversal algorithm may follow and Fig. 7 shows an example of

a graphical diagram of the flowchart.

[Para 53] Assume that a user wants to move a wafer from PM1 to port 1. Once the user
has dropped the wafer at port 1, the system begins a breadth-first traversal algorithm at step

602. At step 604, an empty queue is created. As discussed herein, a queue is an orderly
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VTM2), two airlock modules (AL-1 and AL-2) which may contain 2 nodes
each (ALI-1, ALI- 2, AL2-1, and AL2-2), an atmospheric transfer module
(ATMI), an aligner (Al) and multiple ports (Port 1, Port 2, and Port 3). [Para

néﬁ]o'fi'Qﬁﬁﬁﬁoé’é{&%e{h‘&%@\ﬁ%ﬁé'%ﬂér&a%%ﬂ RIARMMAUHIRLARRL AR the

discussed herein, a module may have more than one node. Since there is

C%ﬂﬂ%ﬁé%éd@%ﬂéﬁ&ﬁ%@@é@r Pebtingdoesin ploeeBs tn beuf Ss BB Edype
ohgi0g @BeiRade {PMicE M2 PE: dndeRM4D ahik@WisSu Ry aRUeA tHRR Qlcue).

module is shown as two nodes (VTMI and VTMZ2), since there are two
[Rolxofi¢] effe Aosspldts ttho midoekimbcides a (N ¥Rovsreneathdwe o des veaiahle that

hS 'ﬂ?e nbtels %nf‘!n% v AL AT HE %m%m%m[ SJEJth%%’&StéSn%HQV"ﬂqe

one node (ATM I) and the aligner (Al) and ports (Port 1, Port 2, P
reéﬁwmbrpmyeav@%@wwégsma#ﬁ@d@%ﬁ thpRM52] In addition to Fig. 5A
and Fig. 513, Fig. 6 and Fig. 7 further show how breadth- first traversal

(5 Atim mal 15 Q286 FeupiiapalsrAniiue R tictaRds Rig: EWFoviddded
tlfdad\WDarAthmptb%bﬂwdﬁlgiﬂasbhramﬂsabmmbhmmaydeik)mcmddd?dg: queue. As

LEXAMPIGAL A GARDIEAL giagram of g liow ” [aRR3] Assume

d%watssae user wants to move a Wafer%gaw PM1 to port 1 ce the user has
[e4RP5ed theawaigrabpRihd o RESKILR L AN RiradBalitsk YRYERl The

algorithm at step 602. At step 604, an empty queue js created. As discussed

PWéFé?anﬁscﬁﬁ &8 ?é%h%‘f‘&%“rWﬁ%%"&f%ﬁ?&ﬂ%@ﬁ%ﬂdﬁ%%%’&é%m

a ba ekanfnediddetstmitieny/hether menotdthed.candidate node is the
destination wafer-holding location. The queue is a first-in-first-out type of

[Raradd |i.e., incthis cxeanalid €t ducheibackeofitye qiicirp £hd, thkeyssut aiatiyghe

AN RLINGAUeUE): [RAFR A4LALSIBRER5 e Mdenisit dickionany ANVRdshild

created. NVD is a variable that holds the nodes that are encountered when
nedesdyiihh VA En Y EciidRatdte ryddattn s e fht SRLA RRIDERRSERed by
aﬁbelamkﬁrabe wlsaspongel drbthﬁad\b‘ﬂﬂll lﬁBdHaaﬁahAtasiﬁpoﬁﬂﬁioibelﬁﬂ @gheatdn node

is e fIIelirﬂqo(PEIlgg l%(\:/ail (;EBnOd e’ hO(fvl Plu% géo t eelan\(/)Pacfét %169&781 T to
orlglna ion waiter- oca ion node IS acfdce e queue. S dISCUSSG

thearedne.afy mmaeltaﬂrmlmns obtienguersd is ﬁ@r@m@@w&tmwmfmder. {fPentar
imBlAlskep 610, if the queue is empty, then the process ends at step 612.

The process ends at step 612 because no destination wafer-holding location
[Madesshn bevfatpd asidhassekof duafesf fisapsieastimbbonschns nalcbagfeater or

ISP IPAASHIRIHS SORTRIS B2 SHSHE R 29K RIRY 59,24 46R &3 en
node from the front of the queue. At step 610, the queue is empty, so the system ends the

process at step 612 and a set of wafer transfer instructions is not created.

[Para 59] However, in this example, the number of child nodes is greater than 1. The

system proceeds to step 620 to get the first child node. At step 622, the child node is checked
against the NVD to determine if the node is already in the dictionary. Since the child node is
not yet in the NVD, the system proceeds to step 624 to add the child node to the NVD. In the
case that the child node is already in the NVD, the child node is not added again to the NVD.

[Para 60] At step 626, the system checks to determine if the child node equals to
destination wafer-holding location (Port 1). Since VTMI is not the destination wafer-holding

location, the system proceeds to step 630 to add the child node to the queue.

12



front queue node. Using the front queue node, the system is able to identify
all available child nodes (VTM1 and VTMZ2). If the child node is unavailable
(i.e., the child node is occupied by another wafer) or unacceptable (i.e., the

Pilfs7pde hasap plarmeqneliionihen e ﬁﬂﬂgré‘%da%giﬁdﬁl%l{lﬂ%ﬁ@ﬁoﬁg If

available candidate node; thus, the child node is not added to the NVD or to

theie Yeedditinaahohakinoderihapb s iy Hom abPred S IBPtAARoERi e EtHh ehdlggnode
afdf wa?f@ri]g tm&ﬁ%zz’nf@nsﬁgﬁm%p[’é?@@ %Mﬁlﬁﬂ1@kﬂidtﬁ?§¥§ﬁeﬁe & h@&iﬁ)i_@llant
see If t numper o | (0] IS greater or equal to 1. If there Is n |
SRS e AN e ot e (A R
thiheybromt pbthalgueuep A2ste phédiOfwheldjtiend tshﬂ;tnptg@ss@)m slj/stéhh rendshave
bi0E i RGESS AL %9}%%&38%0%&%&&%8%‘%@{8 Eém&%fﬁ{e;gﬁﬁéHPHQ&%ﬁ 1% ont of the

created. [Para 5 owever, in this'example, the number of child nodes is
qefeat e . OPhdheyEtam procecds ity SEHGDeRtd Gertrect seeiiknible.

dAtisteRbrrcthriid 1bedrischaskad against the NVD to determine if the
node is already in the dictionary. Since the child node is not yet in the NVD,

[RheagiZitem pracedasyto siaphoid dagdoh tifehehildadodgrtottheeNA Blgtnithe

A . o i the NV, i .
oESEESL R PR TAIIAANE P AP LSl SEL A o
thhauehziane dectou RS thoseshinddn wareNNBIdiPRyshsostidn ¢Ppamatipnsiée-

hMdiNEL b2 ARhther destinalion wafewRelding, peeatian.heSYatesRIPrRAeed Lo
step 630 to add the child node to the queue. 12 [Para 61] At step 632, the

d4§Stem checks to see if there is any additional child node. If there are

dditignal child nade .t roceeds tp, step. 634.to get the t
e e Raea AT RN BT BeRC A AR SR IRLIOR i block

o dd4 108 the Euaehe parernersdeithad ehbd andgsl (EdNY e NUM2)f dn guspe 702,
VvaRz: tha chilonede iRalreray 15 dhe, NV Bs theqldhe sy HOm PraseadedsheieRnce

. 632 to check for additional child nodes. Once all child nodes have been
IGdfadtHn e iprboklins nsdiel 638 o ViR BRERRITGSE off the
ont gf the ue. t stem returns to st 10 to beqi
e LR R T R Rt 2 B P
nfPer &4} Fig L -Showe-& grdphical diag therpdetiadseenndfilest il i, and
pRIgPLIthIR: ﬁﬂﬂ%@s@%&?@[&’o@l&&éﬁ&u@if@%ﬂ'%B@Mﬁ'l’@%d&@%@clHQS&L@L‘E,

and 5B. Section 798 shows the queues and section 799 shows the NVD.
Atie! NVB798MAdWE e bFdinkation Whkd motdiify 6B SRco R T Btaard 1.

VinMjuBeia /@0 p R dinsesin awidtaset ies dnhionodefdn Hbidling location.

[Para 65] VTM2 has now moved to the front of the queue and is considered as the new
parent node. Since VTM2 has the same child nodes as VTM1, no new nodes are added to the
NVD. Thus, no additional nodes will be added to queue 706 when VIM?2 is dropped from the
front of the queue and AL1-1 moves to the front of the queue and becomes the new parent

node.

[Para 66] In section 707 of the NVD, AL1-1 is shown as the parent node. Only ATMI is
shown as the child node here since the other child node (i.e., VTM?2) already exists in the
NVD. Correspondingly, ATM1 is added to the back of queue 708 and ALI1-1 is dropped from

the queue since AL1-1 is not the destination wafer-holding location.
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queue. [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 (VTM1 and VTM2). In queue 702, VTM1 and VTM2 have been added

PR 1A 2CK RF 118 QNG A EN R2E RE SR HLQRREA SRS JhiRll NShe new

destination wafer-holding location. VTM 1 is now the new parent node. [Para

PHAN AWK CRITE If RV, Som/rhilid nglsies Ad-thé pansit rrskie Hadde to the

W[bi?j%ﬁ?lgfﬂﬁzddl-}:ﬁ&%&l ﬁ&ge%wﬂz%%-ad@ﬁd %ﬁ%@%@igg@aﬁwe@?@@&s wafer-
ules , , adn are the child nodes. orresponding, queue

h H‘%L% é"fhé*&%_%lﬁgﬁ)é’g“(ﬁk{rfg‘f, RL9"8!°AL2- 1, AL2-2, PM2, PM3, and

[%%‘%ﬁf VTl heing asldga o ths bagk of e dueueand o TME:BEIBY 1y e

ropped since it is not the destination wafer-holding location. [Para 65] VTM2

sHa& I 1Pdsre f-thé fromeafdtid gadeies addeiseBiNtER sthsentbel the queue.

ShREeRt nade n&inkea¥slivhé e dhe same:abisinrdesas V iV aa0RWHRREE .
are added to the NVD. Thus, no additional nodes will be added to queue 706

[Ralne 69 TMAns deopped] kb2 ivethtraot glathet godu eHamet AL | sinceoVies: Idl_ﬁbﬁle
sdf enéh?{ tQ%d%%‘%‘mr!i’, B‘S?f‘gwgﬁifﬁ‘%ﬂ'&?{% Q&‘J@&‘Ioé}%%vﬁ%{%‘o‘%ﬁl NP ueue.
t LI- e. Only ATM

/07 of the NVD, ALI-1'is shown as the parent no 1is shown as

Stae AHifdt hisdeHbealeiieditievafieheidive hAodd qn ANV raeesHycax ibrsgreue
aﬁh@mpthgﬁéwd@%ﬁdmwaﬁﬂédé 13 adsiacktethe RRELATAWGHE EABANE node to

ALI-1 is dropped from_the queue since ALI-1 is not the destination .
%M%B?d?ﬂ@‘i{?ea{iﬂﬂldl@?madéﬁ RBPHECH B MoV iBhENoH S the
depti@ueoarnchisrdondineled s [rdRewdpppedtoadde Giroe. AL1-2 has the same

child nodes as ALI-1, no new nodes are added to the NVD. Thus, no

[Rara@ifiBhal nddasonsll’be BNted Usinew parqnpriedaotié deedaetiont eddfeny new
nOQINGH9GaIRRNA bR i$ HARNE T XY 6 ulP A BR8N AUPNE {dBropped

AL2-1 is the new parent node. However, since AL2-1 has the same child
IRBHEs awew 30t MG HRRRoorifd o BTl aaD e kives B toctHld Brde skte so
n6|dédigonSincaeAh2-Adimat theNiebtirabio guaaie mholdirg? ks 2ton sAlr@ppetsfrom

dropped fr. ueue. [Para 69] In gueue 712, AL2-2 is the new parent
R B e RN noes 25 ALLL. no now

nefyiprapde ig,addesh Whia MY PiotHoWhGsqRd Rt dhenduEHR: PIDEEPG2; %t 3 and

not the destination wafer-holding location, AL2-2 is dropped from the queue
Adrides A s bz ehpHEwardtitaheUB eae diteE PP erbdshost hdakny

hinevbahilgiaate the queue and ATM1 has been dropped from the queue since ATMI is not
the destination wafer-holding location. Port 1 is now the new parent node. Since port 1 is the
destination wafer-holding location, the breadth-first traversal algorithm is completed and the

wafer movement path can be determined to create the set of wafer transfer instructions.

[Para 72] Based on the NVD, Port 1 is a child of ATM1, which is a child of AL1-1. AL1-
1 is a child of VTM1 and VTM1 is a child of PM1. Thus, the optimal and complete path in
this example is PM1 to VTM1 to AL1-1 to ATMI1 to Portl. This path is the set of wafer

transfer instructions the system may use in this example to move the wafer from PM1 to Port 1.

[Para 73] As can be appreciated from the foregoing, embodiments of the invention allow
for wafer transfer instructions to be created with only an origination wafer-holding location
and a destination wafer-holding location identified. Given that a user does not have to provide

additional parameters, the chance of the user making a mistake in creating wafer transfer
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the NVD, no additional child node is added to the back of the queue. Since

PM2 is not the destination wafer-holding location, PM2 is dropped from the

gueue. [Para 70] At queue 716, PM3 is the new parent node. PM3 also does
u{é%aﬂ%@ﬁ%%%wn{‘ﬁﬂﬁéuﬁ&ﬂs’d%%@ﬁ{éallSQPQ%%&%%?&BQAH} %\é[&&aﬁtm&al

queue. At queue 718, PM3 is dropped from the queue and PM4 becomes
PURISEH pefieditt tﬁGﬁ%ﬁf‘tWﬁ%ﬁnWéaﬁeW@ﬁ ifErPRbRIaTetE08Y Materdathenyitem is

pRREASSE Pddadde thenNMIdi @R QUBUR tefth deREbESIMGHIR U eRPREker.
from the queue and ATM1 becomes the new parent node. [Para 71] In
[Bectiot 709Fé et tis aalumlver attitvdparefirnddecand Hort heRpsted) Rayths

c@rﬂfr‘%ﬁﬂ%ed%&?mea& %ﬁd%{ 'i%ﬁ’ 8'%%9&% I GUEHS, £82 FQEhmple, if
Port 2, Port 3, and Al h veb en added to ueue and ATM1 has been

aaﬂgﬁpé@lffélﬂﬁxwé%}%d@% AT OTGE @ﬁéed@gﬁﬁa%ﬁlm@mﬁm&m@ the
afignibRad dvisupeunthe fevaRATat IRgea S IRca RRMsLISiHBe: dagtination
wafer-holding location, the breadth-first traversal algorithm is completed and
[Rhea Rfer nioue mebttcpmﬂmoﬁrtlberdetmmj mlmissetenep:tevthes $et ofvafafeteanout. In
tran e i Str S. a7 he NVD Por child of
e P R A R I e A A AT Wi
frprrrh PSastRe Bptieh A Aridceieidiatdosaeateny s Eansfanias RS ONTINPY g each
witer @ ATME d@ROE e hig Rathisthesebeiwaleintansieninsimstionsthe

system may use in this example to mgve the wafer from PM1 to Port 1. [Para,

P“P§]‘1&§‘ d5H B IgprUErel e MEHIO T Egdifg, 12 AN énteSF tRammyEiRtERCtion
(iadloys 8fof Migafey. tiesiatdnsiitictonssto etanaate chyvithiremn yoamioniginatibmwafer
lﬁaxfeeﬁch?hd'n lﬁ%ﬁtiﬁ)r\}z a?erq'hal&jl (I;]Caa iI%n afer-hol mgrgacahon identifie
Ifl cach waler Ste 1S a 16 to
iven that a User does not haveto provide additional parameters, the
S@ﬁam@@ shie eisepfardiingfca mristskerinteraatingpaataier an dfe datimymuetidens
&b@ﬁ%ﬂﬁ"%ﬁiﬂ@%ﬁ%&i@%}hﬁ dﬁuﬁlﬂ? &@HS&’&P{&V&%‘&QHQ%QQQH'@&%r

parameters needed to create intermediate wafer transfer instructions.
thl?]%&Hmtﬁ%cgy@fé‘r‘ﬁﬁl?ée%PB&%MH?&PEB“@%%&%C@’&EH%W&F&%%‘ NAGRE o an
ocleigisninddhe best path to move the wafer. [Para 74] Further, the number of
broken wafers decreases since the system may be configured to determine
[ReveefsthbilityVamld énsitaioilitprotias dchncdadithateimtsdas Pbscareanpibofinacnisddiere

al® AWERIAY, %HHE’dﬁﬁ)fPsy another yafer Qﬁlmﬁp%tﬁﬁ%@@c%}%" B GO Mon. 1t
then the system is able to evaluate the node status and eliminate the node

should glsmRe Batditatehgis 4 PPy LA BRSoH et BIPIRRSAURA RS ptpds and
apyStemepraVitasdanaivaitionlernotikrblothmpagidifhfomexamplagafpakatt

n ris giv hort ti lean all wafer
clcz)u 5§ Se ?ntgrpafelégc? as ?n%i Slng a?l s%c ta grggo%se %er%utat?ogs and equivalents as fall

within the true spirit and scope of the present invention.
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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.e., Port 1) and issue a wafer cleapqut jRgruction (i.e., 338 of Fig. 3). The
system has sensors to determine the current location of each wafer and

Whatde dlanndgitiation 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
ploray O REA R S I Ol 5 A B i
cﬂd@ﬂ@d%@gﬂfmmfﬂrmnmﬂyrmmﬁ@ a_vufen‘@oldingamaﬁmmniw deetimation
W[ﬁé%ﬂ(gglh ! A, Q‘@’M‘E’e{‘cﬁ%&%‘éﬂ &?élﬁfé%‘& &%E?Jméof’fle?&}{%aélvurality of

embodiments, there are alterations, permutations, and equivalen hichfall
wikeripetHe s tespaons thadimparibtPPrétietild also be noted that there are many

alternatiMein@y 5:9f iRRISEMING dheomMathods:ansh ARPASALSERRItRation

. present invention. It is therefore intended that the following appended claims
B S NS Sei‘ﬂds?fb%}"é‘HBPa‘ﬁﬁ‘%EhB@Hﬁﬂt%ﬁ?&ﬁE,O&r?& 8YutvaiBnts
gaplinidl withisetivei truef spidipancscoperabohe present invention. 15 CLAIMS

Whatré:sceql\%j? G uAse?%%QereJ 1 cgﬁ%ﬂ"ﬁﬁ}ggo@?%i}l"%%ﬁ&ﬁ%ﬂ RaR8488ation

~wafer transfer instructions™ configured to transfer a wafer between an

inglirgiieagerpvieibr Hendinén brad dastndiandeaigrantshin gy aserieiomisy dovatisren

sARRIMB RSN satdpasmasighitool having a plurality of
wafer-holding locations, said method comprising: receiving a first

user-BroviaBY Lt ARTAHEA (S AR RS ESE B UHEg ToERHET Inthtgrgpdicator
agtapidisalbnddestifyingdsditbaniginatiirnmafer-holding location on an on-screen
graphjeal representation of Said Rl mv%fgr'%%d‘i%ﬁl}o?&{ﬁgﬁ"é‘” AOSEPRL  water
user-prO\%ae ocation indicator, said second us r-prowdedr cation mcficator
hejehiphieatijortl anifyinigaigcestpianiostidafeienolding location on said
on-sgiigeslngrRRbiGal faRieseNation.elisaid ARSMA Glusiekienl ReGAHAININGing

data pertaining to a path between said first user-provided location indicator
exgledabli second user-provided location indicator; using a sensor associated

with afisidinaietdibising kadaticngooepont Samal diist-ofateles used for forming said
path; and
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.
2. The method of claim 1 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.

3. The method of claim 1 wherein said ascertaining said data pertaining to said path

employs a “breadth-first” traversal algorithm.

4. The method of claim 1 wherein said set of wafer transfer instructions represents a set of

macros.
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holding location as unsuitable for accepting said wafer; flagging at least a
said first wafer-holding location of said plasma cluster tool as being
excludable; excluding said first wafer-holding location from a list of nodes
used for forming said path; and forming said set of wafer transfer instructions
responsive to said data pertaining to said path, said set of wafer transfer
SinstrublioRsBedf eBHnduiathes wpaRsiEPSaid wafer along a set of

waferzbeldingnlocations assaciatadanith said pativris hbr meatiest ofigkired and
wherein said first.g?farré rovided Iocati%rf] indicator and said second
t

user-ProVIAERE S A6 QP THOHEAHER B user using a

drag-and-drop operation on said graphical representation of said plasma

6 SIUStERIORl: o d B MHINCIHA AN, NP HRIN SAI ASCE RN _r§9eiﬁ{sd§%§\/en
d path I b h-t I he

pertaining to said path employs a "breadth-first” traversal algorithm. 4.
nedewicaeoiesl aipduladmerid plasienr sitssTiedler transfer instructions represents a
set of macros. 16 5. The method of claim 1 further comprising: determining

whether said first wafer-holding location is able to ccefpt said wafer; and
7 perfofhfifg RS HARIGIHY A g ﬁ’soéiar%fé‘t‘é%ﬁﬁﬁh? VBT HERETHBY B 9% m 1
covifigredd saichiifst watdriieidingnlacatigmaepresdnthel dinsocnocennd a diuantion
WHEOHIS R SAIG, $%~°i§”§ GINRIELIRR: dof® SOMPIIGT ITRS o%ﬁ"t%‘%ik%e;}%{? 408y of

creating aset of wa erranster instructions con |gure(§ to transfera wafer
Wkl gl Qs vatistid Rasfded eanig Sd€ation and a destination

wafer-helding decatiae:ip 8 ias TeausIRiaR)y, 3aid RS- IS8 RRbh on
_having a plurality of wafer-holding locations, said method comprising:
AR S R KSR ra U | U RBHIR el KHRS HEt o8etdrbOTasgeen
clogitiane neieatoiog kephidallyside otikengoshid origination wafer-holding

location on an on-screen ra‘p@igqll representation of said pJasma cluat%r .
TeCelving a second user-proviac cea ?Il mdaica Ol‘,dsald SECO Ser-proviae 1003.'[1011

tool; receiving a second user-provi ocation indicator, said secon
indagatqigropteehlbcdaniyingizadotesiiaptnaayitadatiiiadosaiidtessiid worpereen
gl\ggt%mﬁ?g“@%g% Qi sRichensBrigagographical representation of said

sma cluster tool; - . N
ascertaining data pertaining to a path between said first user-provided location indicator

and said second user-provided location indicator, said path traversing at least one other wafer-
holding location other than said origination wafer-holding location and said destination wafer-
holding location, said path including identities of wafer-holding locations between said
origination wafer-holding location and said destination wafer-holding locations;

using a sensor associated with a first wafer-holding location to report said first-wafer
holding location as unsuitable for accepting said wafer;

flagging at least said first wafer-holding location of said plasma cluster tool as being
excludable;

excluding said first wafer-holding location from a list of nodes used for forming said
path; and

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.
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ascertaining data pertaining to a path between said first user-provided
location indicator and said second user-provided location indicator, said path
traversing at least one other wafer- holding location other than said

s Orgingliop WAeHNQIAING %&%%ﬁ@%é@@e@%?ﬂ%?@&'Tb%?ifcﬁ{h{&‘?égﬂ&gand said .

location, said path including identities of wafer-holding locations between said
sesRpthasem s g Tetiationan i disried d3tnairs Hsipgfe isandgdrop operation
olGAIONPHhUSING RSENFAS rESSAsIRIRENI thadradonafer-holding location to

report said first-wafer holding location as unsuitable for accepting said wafer;

flagging at least said first wafer-holding location of said plasma cluster tool as
9beinglexcletiad e, daioldiwigsaid didstseeafaning iyl ot ation fngamoss it foith
6&89)%’5 Q%@J&Bffﬁ{@‘:%\%%gl aﬁg&ﬁﬁﬂﬂd forming said set of wafer transfer

r

Instructions responsive to said data pertaining to said path, said set of wafer
transfer instructions being configured to transfer said wafer along said

1wvaferrhplelingolpeptinns AssReiatadyth saldeathndié8nthe (psihgdebalain: of
7 wherein said first user-provided location indicator and said second

"M#5Eprovided location indicator are indicated by a user using a
drag-and-drop operation on said graphical representation of said plasma

1?.'“3t%‘hte094etﬁoér§€c{£‘.§4 d rﬁlI eglggm A erein said ascertaining said data
pat

pertaining to sai employs a “brea ‘th-first"'tra'versal algorithm. 10. The
meth&efamenng whorheredil Shid waleoholdies loariteisabledetieprptepresaters and

set ofpéna,qﬁqgfé dld fie-method ohclainudffutthies comprising: determining

whether said first wafer-holding location is able to accept said wafer; and
performing said flagging based on said determining. 12. The method of claim
17. whdheinnsaiodfisst iafer wialdimgdaration iepreddnts lacgiuenrepedenof aggiven

n(r)ggc(i)%llae Iir;I/eSnaIII(iioglll sma_ cluster | taoalus}e%.té) fomputer-implemented method for

creating a set of watfer transfer instructions configured to transfer a wafer
between an origination wafer-holding location and a destination

1waferahQldipgdpaaprmin@driasia Jrsteriiool saift Rasmatstetiaslions

having a plurality of wafer-holding locations, said method comprising: = . .
configured to transfér a wafer between an origination wafer-holding location anda destination

wafer-holding location in a plasma cluster tool, said plasma cluster tool having a plurality of
wafer-holding locations, said method comprising:

ascertaining said origination wafer-holding location;

ascertaining said destination wafer-holding location;

automatically ascertaining data pertaining to a path between said origination wafer-
holding location and said destination wafer-holding location, said path traversing at least one
other wafer-holding location other than said origination wafer-holding location and said
destination wafer-holding location, said path including identities of wafer-holding locations
between said origination wafer-holding location and said destination wafer-holding locations;

using a sensor associated with a first wafer-holding location to report said first-wafer
holding location as unsuitable for accepting said wafer;

flagging at least said first wafer-holding location of said plasma cluster tool as being
excludable;

excluding said first wafer-holding location from a list of nodes used for forming said

path; and
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ascertaining said origination wafer-holding location; ascertaining said
destination wafer-holding location; automatically ascertaining data pertaining
to a path between said origination wafer- holding location and said

destination WaiRy BRIAHIC RFatQR wAld Ratldray W&dﬂ%@%@ g Elata

wafer-holding location other than said origination wafer-holding location and
P& iR Ktipradi oAt atistIsbRIING TrE CeistsT SxiausHens helbarny itsrstiogrgpsfer said
waRfendigldingvasationgnbebwernssaidQfisinatinRamaigirholding location and
said destination wafer-holding locations; using a sensor associated with a
first wafer-holding location to report said first-wafer holding location as
lmnsuiwblmédmdcﬁeﬁKingléanaﬁaaiﬂag@mgmgeam Gaidpfirst Maafeo-srdddhing
o v\fﬂ ion. q)frgﬁ% Rlasma Glust %ﬁgtggtlh% being excludable; excluding said first
afer-holding location from a list of nodes used for forming said path; and 18
automatically forming said set of wafer transfer instructions responsive to
15aid datampaidaipieaia saidRath saldsaelrof naiesiansieribsMGipRsHRIAGet
nfigured to transfer said wafer along said wafer-holding locations
gg?B@%\ted with said path. 14. The method of claim 13 wherein said
ascertaining said data pertaining to said path employs a "breadth-first"

lgavepj,%l 1%&95&%%1}%1 Ti‘ﬁlﬁ%}k&% {glflscfi %m 13 wherein said set of wafer

transfer instructions represents a se acros. 16. The method of claim 13

furtheletsmipis ndreeiersisd dirsg Whetheldszg dogpstop s ebla tddierg bl orafer: and
able tQ-acRaRLSAld Walgh.aAkPaTQimiRe Saig flagging based on said
determining. 17. The method of claim 13 wherein said set of wafer transfer
instructions is configured to evacuate wafers from said plasma cluster tool,
13aid S3eariahingfeaiiholi)inatiomn vaadertdldinfgr incatio minaladingiobbafiingd to
sensor d%ta [ ent| m the c rent location of a first wafer, ascertainin ng Sﬁ.?
evacudle waicrs Ir ?1 ﬁl las ac U.S er 00}, %f.ld as ertalnmﬁ sard orrgination Wa T-no dll’lg
estination wafer-ho "Bcation inc Ing designating an output por

lqgggg@mwwgwlgamlmmg_rd@gtgew@qghe current location of a first wafer

ascertaining said destination wafer-holding location including designating an output port

associated with said plasma cluster tool.
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