PATENTAPPLI CATI ON For WAFER FAB Fi el d of the Invention
This invention has to do with wafer fabrication and in

wpande/ossizar wWith a nodul ar systemin a uni ver satTfaoos/039433
tool for wafer manufacturing. Background of the
Invention Wafers were historically processed in
bat ches. Thus a baRATENTWIPPLICATIONoOr exanple, a
cassette were exposed to a process step. They were
then renoved fromthe equipgnt and the equi pnent was
recycled for a next batch. Recycling involves del ays
and expenses since oNnc & rigglgssi ng chanber is
opened and exposed to atnospheric conditions, a punp
down woul d be required before a next batch could be

. cycled or processed through the system The batch
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waf'er processi ng uni history of these
modidaesystemrin s urivensat e fool for yvafeamenufactos®). 815, whi ch

al so describes a sputter coating systemoperating in a

single wafer, rather than the batch, node. In essence

BadKifroufdUsT thiedfiveationor ki ng on a single wafer made it
econom cally sound to change from batch_processing. to

s: Myatersaere histodeally pepcessedjn batchest yHiusap bageh of wafers, in
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rengvRHr fidmaheseduipmenh antethef equipment s@sngcyoledt foera bextkbatch.
to the central area where the wafer is |likel carried

Reaysling dovelves Helaysrand @XpeEnsRs siGEneNash the; RFRGeSSING ehamber is
opgg%rgli %rlyc!) %gﬁésew ﬁcm%ﬂi};r’tﬁﬁﬁiﬂdﬁ%l a p {&@X‘F‘ Wwoaldse fequired

_ processes. an exanpl e t descri bed
before &/n8xt BafthGoRid bealysted ocprodessetk through sl systeim. nghe batch
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op<-)(EgX_e@'1T1§)lir(;3 2 éllfng%t \t/]v% erf]I ?gtih(é?ttﬁgn W?é B%tc"i‘\r, ‘?ng&ec‘.c "ThR&ehBe the value
produced working on a single wafer made it economically sound to change from
batch processing to single wafer processing. Today it is typical to cluster process
chambers around a central wafer handling system and transfer of wafers from the
central area to a chamber for processing and then back to the central area where
the wafer is likely carried to another chamber clustered around the central area for
further processing. These tools may have included additional processes. As an
example the tool described in U.S. 4,756,815, also includes heating and cooling
process steps in addition to sputtering. However, such combinations of processes
tended to be interrelated to the main or key process of the equipment in that the
heating and/or cooling steps supplemented the sputtering processes performed in
the equipment. Examples of other dedicated units are described in U.S.
5,186,718 and 5,855,681. Because these tools, generally used in industry today
tend to be single function units, i.e., they perform sputtering or physical vapor
deposition or they perform chemical vapor deposition (CVD), or etch, or ion



5, 186, 718 and 5, 855,681 . Because these tool s,
generally used in industry today tend to be single
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physi cal vapor deposition o2 they perform chem ca
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signitticant 1 nvestnen or an usi ness. I n general,
todaj ro@ine coafl déwopon crare: bgllmys:lcélans a a@mﬁcanbynvatrguent for any
pased upon clustering process chanbers around central
busipessr handl i ng systems. As discussed such systens are
inefficient in use of space on the manufacturing fl oor
and particularly in clean roons. They are al so
i ndh fgeresalt singlexwafenprogessing systasas B use dedaysarg based upon
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er sequencing rromone C er to another iIs
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as l)[/SI ﬁc\%r a:\rrgg ?l\c?Jltlonally, wanerstlr? tr}eohgr%]l nggportlons of the equipment are
usually dealt with using robots and robots can bottleneck the system’s net
throughput. Also wafer sequencing from one chamber to another is inherently not
ideal from a production rate point of view. There are also limits to adding
processing stations. In one respect, this may be due to the number of outlets on
the central section and on the other, this may be due to the limits of physical
space around this central segment. The fact that the associated chambers tend
to act independently of one another makes it difficult to share auxiliary
components such as pumps, mass flow controliers or power generators. Also

since the chambers are all tied into the central compartment, there is a real risk of



processing stations. In one respect, this may be due

to the nunber of outlets on the central section and on
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space around this central sg&gnment. The fact that the

associ ated chanbers tend to act independently of one
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Substrates.. Transport of wafers between chanbers
protedsing [uifaibin isubstraiess. | Transpod cofs waferst betwasne ehambsess takes

froma. processi hanb to th '
pa el 68 e AL W e oo goppper to e
next adfadeht/ grbc&dsin Shanie? d Rlpatallehén sigateall wafersyin a row of
noving all waferS at once from chanber to chanber, and
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or for nore than a single process or i nsul

chagnhem dhdd toualp las eny PHATH TR b5, ReTRY TBF Bleb S48 Prpgess or
or o "5, Hocienol o ety Shadigt 19 competly
sepachtecsperating ippbeesskantitissalso possible to obtain the benefits of sharing
auxiliary equipment such as pumps or gas supplies between multiple chambers
and these units can be in used in multiple chambers simultaneously or separately.
It is also possible to set up the system so that power supplies, gas control are
shared between process chambers. Thus the tool is capable of performing, as an
example, sputtering or physical vapor deposition only, or, other processes such as
chemical vapor deposition only, etch only, metalization only, ion implantation only,
etc., or all of these processes simultaneously on the same frame in the same
system. These processes may have independent supports or may have supports
based on a sharing arrangement. The tool may have multiple chambers for a
single process and these may follow one another or may be spaced with other

operations in between. This can all be achieved without contamination of the
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which:

Figure 1 is a schematic view of a 20 station system in accordance with this
invention.

Figure 2 is a schematic top view of the 20 station system of Figure 1
showing the chambers of the system.

Figure 3 is a schematic view of an illustrative four station system in
accordance with this invention.

Figures 4A — 4J are illustrative of operation of a 4 station system..

Figure 5 is a schematic view of a sputter station.

Figure 6 is a cutaway view of a sputter chamber.

Figure 7 is a schematic illustration of the raising of a wafer into a process
station. which for example may be a metalization chamber.
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shuttl e chamber 15 and power supplies 16 for th
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modules are shown and only a few are marked with the number 18. However,

they may all comprise the same type of module and thus may be used for the
same form of processing or they may comprise different modules for a different
processing step, again depending on the desires of the customer for the
installation. In this Figure the process modules shown are for illustrative purposes
only. In fact process modules 17 are a typical representation of a module that
maybe used for sputter cleaning or etching. A gas cabinet 19 for use in the
module is seen positioned above each of the sputter or cleaning process
chambers 17. Process modules 18 are illustrated as typical physical vapor
deposition processing modules. However, it should be understood that these
showings are intended only as representative and only for illustrative purposes
and that modules for other processes may and are likely to be included in the

system as determined by each user. Modules in the system can also be
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of the wafers, etc. and connect into and are operated by computer controls 24.

Referring now to Figure 2, a wafer is loaded at front end 12 (the same
numbers will generally be used to identify elements). The wafer may be placed
into system 11 from a cassette of wafers placed at the position indicated as 29.
Wafers are then fed one by one into the system. A new wafer enters at the front
end 12 and is moved into load lock 13, following which it is moved sequentially
through process chambers 17. For simplicity the entire left side of chambers
(shown as the upper line of chambers in this Figure) shall be considered the same
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Figure 3 shows a schematic view of a four station system . Some users
may want systems to handle limited processing of wafers for one reason or
another, and thus this Figure is useful in understanding the operation of a system
of a smaller size. Importantly, however, this system also illustrates substantially
all key components as well as transport paths of larger systems as to enable a
more complete understanding of larger systems as well and it does so with less
complications than are involved if one discusses the larger units. In Figure 3, the
front end is identified as 12. 20 represents an etch process chamber and 21
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front end structure or FOUP 31 with the wafers in a horizontal position. Wafers
are then transferred one by one from the cassette by blade 32 that lifts a wafer in
the cassette and carries the wafer into load lock compartment 13.

Figure 4A illustrates a beginning of a cycle. The wafer in load lock 13 is in
the process of entering into the system. It is now within the vacuum of the system
in load lock 13. The wafer in chamber 26 is being processed. As an example the
wafer in chamber 26 is being etched. In chamber 27 another wafer, having
passed through the etch chamber, is being cleaned for example for further
processing. The wafer in chamber 28 is being coated with a metal in a first metal
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belfng coated with a additional net aI In Figure 4B the
wafers on the |left side (shown as t r ow
Fi garfiguig 46 lpadideck J 3ierhewR asiRimRA men‘ﬁa o) t‘%%ehad been

in ThEXEhaMBEF haPhéw moved to etch chamber 26. In general, wafers travel
from and through chambers on a support. Wafers are placed onto supports or
wafer carriers in load lock 13. Once a support becomes attached to a wafer, it
remains with the wafer during its travels through the system.

The wafer that had previously been moving from the etch chamber 26 has
now moved to chamber 27 where cleaning or surface treatment occurs. The
wafer that had been moving from the cleaning chamber has now moved to the
transverse transfer or shuttle chamber 15 where the wafer is transferred from one
side to the other, which in this case is from the left side to the right side of the
system. ltis possible to change the wafer support or carrier as the wafer enters a
transfer shuttle 15. Such a change might for example be made in order to avoid

contamination of a process chamber based on prior exposure of the support as
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previously been in the first metallization chamber 28 is shown moving into the

second metallization chamber 30.

In Figure 4G the support or carrier 40 in the transverse transfer or shuttle
chamber 15 is shown moving to the left side of the system and the completed
wafer in the pre load lock chamber 9 is shown moving into the load lock chamber
13. (See Figures 6 and 9 for a further illustration of carrier 40.) In Figure 4H the
support for the carrier has reached the left side of the system (shown at the top in
this Figure) in the transverse transfer or shuttle chamber 15 and the fully
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inclubi&d "R \thay Wl 1bBR 1iRE SpufBH sEfFPS]. In iRis!i5tdP R~ shown sputter

chamber 52. At the base of the transfer chamber 47 is a drive mechanism 53

which may comprise a magnetic drive system including rollers, wheels and drive
motors or equivalent mechanism to drive carrier 40 (see Figure 6) on which the
wafer rests during transfer into this chamber and then out of this chamber into the
next chamber. The opening identified as 49 is the entrance (or alternatively could
be the exit) for the carrier into sputter chamber 21. Extending downward below
transfer chamber 47 in this Figure is an arm supporting pedestal 41, shown more
clearly in Figure 8, which comprises an arm extending downward from a pedestal
41. The pedestal is used to elevate the wafer upwardly during processing
substantially sealing the sputter chamber 52 between the sputter source 51
across the top and generally the wafer 43 (see Figure 8) across the bottom. This
structure will support conditions required in the sputter chamber during sputtering
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chdmpBesfer into this chanmber and then out of this
chanber into the next chanber. The opening identified
as 49 is the entrance (or alternatlvely coul d be the
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other chamber of the system. Beneath wafer 43 is pedestal 41 and carrier 40.

Passage or opening 49 permits the carrier to enter or leave transfer chamber 47.
This module includes a like opening on the opposite side that cannot be seen in
this view. Also shown in this figure is elevator lift 55 that raises pedestal 41 into
position to press the wafer upwards in order to seal the sputtering chamber as
discussed more fully in Figure 8. Pedestal 41 passes through the central opening
54 (shown in Figure 6) and lifts wafer 43 from its carrier 40 to place wafer 43 into
the chamber and to seal the base against isolation ring 42 of the processing
chamber as shown and discussed more fully in connection with Figure 8.

The specific processing chamber discussed are for illustrative purposes

only. It should be understood that any of the various processes that are useful in
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shown in this figure is elevator lift 55 that raises
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side rof thismFigurecisewhere the pedestals 57 have entered into and through
openings in carriers 40 to elevate wafers 43 to a position for processing in the

processing chambers 18. Carriers 40 are resting on drive mechanism 53 which in
this embodiment is shown as the preferred magnetic drive system in which
magnetically coupled wheels are employed. This transportation system tends to
be less expehsive than as compared to robotics which may also be used to
transport the substrate to be treated from chamber to chamber.

The details of how the chamber is sealed for process operations within are
illustrated in Figure 8B. Wafer 43 is shown in Figures 8A and 8C positioned on an
electrostatic chuck 60. A seal 61 is fitted into the edge of chuck 60 and the
chamber edge 62 presses against and fits into seal 61 when the wafer is raised



54 (shown in Figure 6) and lifts wafer 43 fromits
carrier 40 to place wafer 43 into the chanber and to
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left side of this Figure is where the pedestals 57
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codg HgLERTRE 08 (LT 202, nopely Beandtont ki o oo
theashaimbeprinfoe which riteg neafiec isirplaced yant emteringyvthe rsystem and the
chamber in which the wafer is introduced to vacuum conditions. On the way out
of the system the load lock will be the last chamber the wafer passes through on
its way out of the vacuum to atmospheric conditions. In the shuttle, in such a
case, the wafer will enter from chamber 30 (see Figures 4A and 4B for example)
into a holding chamber or pre load lock chamber such as chamber 9 in Figure 1
and then move from the holding chamber to the load lock from which it will exit the
system. The wafer will remain in the holding or pre load lock chamber until the
load lock is empty (after a wafer moves from the load lock into chamber 26) at

which time it will be moved into position in the load lock to exit the system.
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is raisedinto chanber 18 (see Figure 8B) for .

stationcies thagprotdssesa pedioratast idwsing ghenivierval ghat a wafer is
el evated position in the t | eft hagp iIIustrateg

prepeni: cince hetasians ioanribguirsuated one dTPR) @nother by a valve

sysperbetiesn hardhern AR it BapiE, FBfnARgvement of the

wa ﬁ?i;b?ﬁgﬂ%gn Substrieo drome. T chadipty; §6; FAECnSRD Hamber or
t ti : :
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perfﬁlgﬁ_baée}k §§?§ qm5§gqti@1 rot8sé N thivd heEnhéhidalhsssreteposition

ves t'hrough the system 'Figure

Lkl r
prot%ﬁ:sé, gﬁéa n%‘e ?6 %ér\c;\fgfrgeéﬁ RhertréBtihkhe proeebses that kthe wafer or

r 1s noved in a carrier 40 froma

othe® Siubseratenredjuisymntherpidtesseof fornaihgpthec altimate product. In
chanbers to a position in alignnent wth the next row

sorpé insEmeessthiy/aaneimchads biseries of cthembersparéogming, thr same
i ncluded to separate the wafer in these chanpers from i
pradegsprbrisswillnge dingocage when thevtime wlodwell within a chamber is
chanbers. This can assure the purity of tla%SBro esses
|eS§dhah¢B mr?uwedﬁrt@ peifos t:hﬁnfuﬁ@rchsm_ geiokged on the
watetaner example Mothe wel Bing RiBUGrR Shamtss 15/4et s 4 period t
'anﬂggﬁgﬁfg’ﬁgglﬁf%‘g%}]@tﬁﬁ’ eeptehinm ERadtRs 4 En Blchiriy can be
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sy, edss, Eh et crpmesenichepelmmirosa ath other
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conditions. On the way out
etching is performed. Since each process chamber is under vacuum,
movement of the substrate from a chamber to another will generally not
require a full pump down of either of the chambers as each is readied for

its next operation.

Significant in this arrangement is that because multiple processes
can be performed within the system, a manufacturer need not acquire
multiple and different units of equipment. Also by including the various

processes in a single piece of equipment there is eliminated the need for



of the systemthe load lock will be the |ast chanber
the wafer passes through on its way out of the vacuum
woaomtosespheri ¢ conditions. In the shuttle, i nPew@IsS2®5/039433
case, the wafer will enter tirom chanber 30 (see
Figures 4A and 4B for exanple) into a hol ding chanber
linfErit saforcdifférent rooess stieps.l Also
tra@#ﬁﬁ%&%ﬁegﬁ%@?mgl di nga?harrber togpt he | oad P
bechp§ fHé’fvaWLsh?'réce’s‘dés aré tpdrfierragdt ema Jinglewinit where all
will remain in the holding or pre | oad | ock chanber .
protessds hizy beakrfomhed ormmoes (aitt enceunter ahendelays fthamexist
the |l oad | ock into chanber 26) at whi CE&“ r?é it. will hin
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sputtensystene avisdrg théwafgh sithin irventary ast part ofi@ nermal delaywhich
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I npl antation process, a third a chem cal vaﬁ,or . . .
expospddd mtmasphericeanditions bakveernprosesspsand thig fgo is achieved in

treat c e h t h Srekr
the pERORE Syl &7 helro ot 127 pfRSBl Ainctl SUbEHESS" 8ie? moved
betiweeuséparate anit® ofnequipment.t hTlsesmudisadvhntiges withi the present
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pragticesarecovaiesmenuth thedescripge | Sysigna of Hig MUeREeRr i s

less than is required t o performthe full process t o

be perforned on the wafer. For exanple if the dwell

t i nislthaughi exemplaayrieenbodimeets bbthis ipention havenbeemshown and
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novenent of the substrate froma chanber t o anot her
wi Il generally not require a full punp down of either
wohodevssshanbers as each is readied for its nerCT/US2005/039433
operation. Significant in tfiis arrangenent is that
because multiple processes can be perforned within the
system a manufacturer ne@dAIMS® acquire nmultiple and
What i& lcfdigyeld jgni t s of equi pment. Al so by including the
vari ous processes in a single piece of equipnent there
is elimnated the need fortransport between separate
equi . f0 I ff s rocess steps. Al so because
1. th?@%&%@gp%yggééggﬁfﬁéﬁerfor nmed in a single unit
wher e ald Ipadcaskeshembepefgrersiibstrattsorie éptes indo a vacuum
encounter the delays that exist where the wafer is
exposed QYII@NPIERbess, as for exanple, etching, in one
machi ne apfelhen d p?SHV‘éqbét"ré’l]@st RAtbee HeEE Th 68id processing
anot her macﬁl ne, as for exanple a sputter system
where tlsystaher sits in inventory as part of a normal
delay whigh,.is likely. to extend for fromtwo to nore
hour s bé"Pﬁ'isér?‘Hé’fﬁﬁ?'i‘Per%c%WBr'ﬁ'Hgi nto exposure to a

second process. filsb\hrodéssing f citarhber datficheds to i andiskdrizontally
in existing factories, the need for nore equi pnent,

nore fl calignedawith aaideloade dock: @ rRerfafiy & IREOGRSSING: stgp on a
transferri ers nunits are all built in
expensessrqb%grtaﬁgw&nﬂ?%é&%ﬁ ng process. In addition
some substrat#s ldustehi sedormim protessing gcleambeedattached to and
at nospheric conditions bet vveggt_l%%]ocesses and this

I t 00
i s achi ehrzantalyrRlignedsuith sa PEPCESSHY FRRMBEr to perform a
possi bl g : ti rate
i 15 ofSARAHPRUIEGLED 6 8 IRLABTR MOATAGE
present abrleast & sscanceroww ef clrarabeist comprisiogsscri bed

temof this | tion. Al though | .
enbodi rent s oPTOCRPSING ARSI HHARE L T ftGh raw pf processing

descri beﬂ}]arhbel‘@ lahdbposmidREdt /Pt idé Mpeeestkid | fasthen process
the art that various processes may be enpl oyed as are

gener al | substeades;n t he manuf acture of sem conduct or

| ayers and varj ous, chan d i fi j .

made in the oﬁ feﬁsf ocﬁ'% gﬁﬁsﬁgc%%#sgg%é% t@%}&éﬁgnzontally

di scussegligidd With &leeRr of E@c&gﬁﬁgtmmb@peatoan temel thereof and

i nvention as defined in the _appended cl ali ns. CLAI V5

What is attaghashto and aligned with another row of processing chambers at
an end thereof to transfer a substrate from a row of processing
chambers to another row of processing chambers, and
a transport system to move a substrate carrier through said first row
of processing chambers, through said transfer chamber and then
through said second row of processing chambers,
said processing system occupying substantially the same foot print
of said rows of processing chambers and said at least one transfer

chamber.

2. A substrate processing system in accordance with claim 1 including a
robotic arm arrangement to lift substrates from a cassette and feed substarates

into said load lock.



1. A processing systemconprising a |load | ock chanber

for substrates to enter into a vacuum environnent,
woanssissset 0 support substrates to be treated POTABR@S/039433

processing system a first wow of chanbers conprising:

a first processing chanber attached to and

horizontally aligned with said load |ock to perform a

processing step_on a substrate in i

3. |eﬁsmﬁegaf@e@ﬁw%&@?mgi%ﬁﬁ%@?na%t‘%@mgﬂgﬁ;%ﬁtﬁdu"‘"g said
rob&%! %ﬁﬁ%r?&ﬁg&ﬂ d R Sihrdd ﬁo@‘?égldféds%bﬂéré%’fd?%d? gaid wafers into

orm'a second processing step on a
saicsloagtiock and retutrs prouessed waders| feantsaid inaddaek indevsaid cassette.
chanbers conprising: processing chambers adjacent to
said first row of processing chanbers and positioned

4. toﬁ@sﬁbgﬁa@gfc%éfssﬁﬁ EyuteRein REOSIEBRCS Wiith Ioidies 1 iat which the

| east one transfer nber attached to and
substratesaredranspartegrand mopas&ed i@ berizeriabResitiN-chanber s

at an end thereof and attached to and aligned with

anot her row of processing chanbers at an end t hereof

5. t 0 A 'W%sﬂélf Ffo@s&ﬁi@séis’tém i’ acacrdanse edfithpelaine Ssimghich said first
nber s

o anot her row of process I
rowt rpfamqmb@rSst@kJéﬁﬁtaaChwéebf% pitter éieélgc@grmg%‘r' ai ﬁ’Pghgl‘? surface
of @gﬂefl rst row of processing chanbers, through said
q Lt er chamber and then t hrough sai d second row of

prgcessi ngI chanbers, said processing system occupying

substanti a t he sanme fpot print of .said.r of . I
SEPRGT SvSifm Enperorfancs, Wit glaim L Pjon said first

rovfglaéﬁéﬁﬁber% mé\uﬁé@ aldhinfbdtte %?é"?hféﬁeﬁéd Ficetheé surface of a wafer.
accordance wt larm 1 including a

7. A substrate processing system in accordance with claim 1 in which said

carrier has a hole in its central area and in which a lifter moves through the hole

and raises the substrate for processing.

8. A wafer processing system in accordance with claim 7 in which the
substrate comprises a wafer with an electrostatic chuck attached to the surface
with which the lifter makes contact.

9. A substrate processing system in accordance with claim 1 in which valves
seal said transfer chamber so that the segment of the transfer chamber in
alignment with a row of chambers may be maintained as a distinct environment.

10. A substrate processing system in accordance with claim 1 in which the
substrates in said processing stations in said first row of chambers each moves

simultaneously with the others to the next chamber in sequence in said first row.

11. A substrate processing system in accordance with claim 1 in which the
substrates in said processing stations in said second row of chambers all move
simultaneously to the next chamber in sequence in said second row.



robotic armarrangenent to lift substrates froma

cassette and feed substarates into said |oad | ock.3. A
woab@rosgrsecessi ng systemin accordance with cl acwiuR2005/039433

including said robotic armi@rranged to lift wafers

fromsaid cassette and feed said wafers into said | oad

| ock and return processed vvafers from said | oad | ock

into said cassette. 4, A substr es§i.n yst
12. | nAagvalieri Afeeesting systam, ip age ?eﬁ o ‘3 io{0 i Which said
sub%ﬁ@t@ép&{rﬁﬁﬁsea%fé}%%%ﬂ {rAngpdiP's gét‘ém abghertdd &b wafers in

cessing systemin accordance with claim3
the Isald/\ﬁirsthoaﬂoﬂ chambers simoltarsoushets the dlexti shambeh dRiraid row

to sputter posit material, ontQ the su
whe\na]sg% tir@nsp‘ogiﬂqyéﬁerar FIOVes; h@ U Isrqlcgé@%(f dgéléefnto rhe first
proé‘%]s%ii champb¥hi ch said first row of chanbers includes a
chantier to etch nmaterial fromthe surface of a wafer.

7. A substrate processing systemin accordance Wi th

claiml in which sai e . .

13. Coft Meh RieRaRIng BYRIEFE P Stochnds JOUE el 13 im ppch said
subgﬁéﬁasaﬁé’mbﬂs&%éf&% SHO g4 @ttfarfspbrtpﬁystmsmwes& wafer from a

waf er processing systemin accordance with cl énl k rh b
progessing chambebin Faidesecomg: iove et shampers 1 arprgroad lock chamber

andte%@ﬂﬁﬁraﬁééaél ‘f‘nc?\;éléc&h?f %@fé}g% k&%%@a seidbhd t6w W ichabets to the

kes con strate processing
nexs ¥Ramiier ih sepwmdaringaid tdw.cl aim 1 in which val ves seal
said transfer chanber so that the segnment of the
transfer chamber in alignment with a row of chanbers

14.TBYA I%Eb Lt ;?r'o%@gmﬂ% s?sf@nﬁh %EOI%Mbé itFedakim 4® inAwhich other

substra processi stemin accordance with claim1
wafiers Whithud sahbflssm vewvr ait dsambe@aa@ pequenasdchtp theaneyhehamber in

said fow smuRgneeryy wil Fasrert SCR BuBRIEf, ol pOGRHY chamber
in safd ﬁ'rsfc ke lof bﬁé\h\béﬂs info 8WpittfertitarAbecessi ng systemin

accordance wth claim11l in which the substrates in
sai d processing stations in said second row of

cha e S ane t a
R R e SN B iy Ny el iich sai
sub%Y@‘t@ Bbimpriges arwafkee andi s=id tlaaspdrOsystewhtrahsaisithe wafer in the
substrates conprise wafers and sai nsport. s f
shufile Bot RANRMPEEY 17 PnBOSHPR FRRGERY 80y T RESIE] Jow O
cha?hﬂé’ll aneously to the next chanber in said row

16. A substrate processing system in accordance with claim 1 in which a
substrate in a carrier in a sputter station is elevated to a position that seals a
processing chamber during sputter operations therein.

17. A processing system in accordance with claim 16 in which said substrate
comprises a wafer and the wafer is elevated by being lifted by an arm that
presses against the back of the wafer in position in a carrier and extends upward
through an opening in said carrier placing the other surface of the wafer in a
sealed position at the base of the processing chamber.



when said transport system noves the wafer in said
|l oad lock into the first processing chanber. 13. A
woab@rosfrsecessi ng systemin accordance with cl acwmukioosn39433
whi ch sai d substrates conpriatcses wafers and said
transport system noves a wafer from a processing
18. chaRaferi protassing @ysteeh irmacedrdahesridthsclaion 45pnaviickthe wafer

~ lock chanmber and sinultaneously noves other .wafers.in. .

in then shytileachaspbatisr HangRoradaiendn Bdapar ProfsESinh ghappef jn said

secafd YGWST rpchéééiﬁ%rcﬂ‘é?nb?ef'% aﬁfi%&; rAvaIeRS 5 8hid%econd row of
Sy n clalm

stemi accor ce wt I n which ot her

chamifers each i$ hoveditd an adjacendwhambeEranber s are sequenced
to the next chanber in said row sinultaneously with
transport of a substrate froma processing chanber in

19.said ?ﬁbéﬁéter ;%c.@fssiﬁg JYRAING ih RcRoriarieal Wil i Therin wiiich said
A wafer processing Systemin accordance with claim 14
subistratshinc$aid ird-leadh Joakastatien movesdsta saigrload daek whep substrates

i s AR TR RB0% e B lpcbohB i

second row of chanbers. 16. A substrate processing
systemin accordance with claim1 in which a substrate

20.i n A waferipsecessing SYRIeMcGOMPEINGn i s el evated to a
positio i i £ %o fERG Ma e into a
ot ter R IAET AndARE 68760 % FRTWBIreorhd cassotte

accor danead\\diciedraben, 16 i n whi ch said substrate

conprises a wafer and the wafer is_elevated by bein -
lifted o3 load &%Qh?é‘i'%%rtg§@§?%rg‘é{?f?§§ Trom agrgeﬁp'a?ﬂq flanditions
waf er iﬁnﬁpéivtabﬂﬁn{éhvﬁoﬁﬁ{fﬂter and extends upward

t hrough an opening in sald carrier pl aci ng the other

sur f ace afvafaecaviieeto suppors aavaier pladed ipio saidtipad fegkethrough

f th i harber . 18. f i
Syst om | ProGESaPA dned s And pach Bl B T e e o1
in the S@ﬁ?ét'rsmmﬁibé@mbm@gfgrzted to an adj acent

processi ng chanber in said seco row of processi ng ) ,
chanbers and @afitstopiesessingechambpes satiachadia apd, Herizontally

oot S By T kR P B cedfap o on

substr at system intaccordance
14 i n whivaferdniitd chabtderate in said pre-|load | ock

station rmvesati r}tegstsgi %elcgr?éj ;lar%%gsgmgncﬁg%%t& aél‘?asched to and
horizontally aligned with said first processing chamber to perform a
second processing step on a wafer in its chamber,
a second row of chambers comprising:

at least a third processing chamber adjacent to said at least
said second processing chamber and positioned to a side thereof;

at least a forth processing chamber attached to and
horizontally aligned with said at least third processing chamber;

a transfer chamber attached to and horizontally aligned with
said first row of processing chambers at an end thereof and
attached to and aligned with said second row of processing
chambers at an end thereof to transfer a wafer from said first row of
processing chambers to said second row of processing chambers,

and



in said second row are sequenced to the adjacent

processi ng chanbers. 20. A wafer processing system
woaogvessisng a robotic wafer handling device toprCeas2005/039433

wafers froma cassette intela | oad | ock chanber, a

| oad | ock chanber to transfer wafers from at nospheric

conditions i gt@a@sp@pgygteﬁnw movesssid \Aaafm{:anrleczimm eaid load
to support a wafer placed intqg said |.oad | oc

pr ocessilcn-‘éf Hﬁahﬁ'ér%@rfﬂgbw qf Prosessing .¢nag QTS &ﬁro%gh said
first roy érsagé?rméﬁ Qhr'?ﬁ 3safid rs'éboﬁél%ﬁﬁéf Pebcessing

chanber ap z?crh 0 and hori zont y aligned with said
| oad | ockatrbepsr and nbaclkwdbe sajgh doad siosly ta egxitorio aatmospheric

Shanber CANHEREd 86 AYACh G PSS Ry GRGUPANEn Subgtantaly
first prtl‘?é%%ﬁﬁé‘%di*}?ﬁm%f defid RAGHE o &ﬁikOl%éld first and second
processi ng step on wafer in Its chanmber; a second

row of ¢owmf¢1recesmm chamierssand saigtiransfey ghamber.
processi ng chanber adjacent to said at |east said
second processi ng chanber and positioned to a side

21. thex gafer prockean s?sfe‘h‘i iMagdoreascs with Dheinb20 imthicthae dhuck is
to and horlzonta ly al |gned with said at |least third

affixacbipetbsiragr efamaser when the\weler is Riaaseinta $3E 15810 and

horizontally aligned with said first row of processing
chanbers at an end thereof and attached to and aligned
22. }M tA wﬁfed ps@m%dwfg gysiein [in eresxdangeciiiintodaisn 20 necluging a pre
hereof to transfer_a roms first .r of
o kclameriive sa6LseponE Mot harbets: b By between
the B B B el Yl T S8 SBLK @R st row for
transpoctesis ppcebsed wafer torawaitjtrasspart inte saiddead ietieer and
then through said second row of processing

23. A wafer processing system in accordance with claim 20 in which at least

two adjacent process chambers of said first row perform the same process.

24. A wafer processing system in accordance with claim 20 in which two
adjacent process chambers in said first row perform different processes under

vacuum.

25. A wafer processing system in accordance with claim 20 in which two

adjacent process chambers in said second row perform the same process.

26. A wafer processing system in accordance with claim 20 in which said
transport system moves wafers in said first row simultaneously in the same

direction to adjacent chambers in said first row.

27. A wafer processing system in accordance with claim 20 in which said
transport system moves wafers in said second row simultaneously in the same

direction to adjacent chambers in said second row.



chanbers and back to said load lock to exit to

at nospheric conditions, said wafer processing system
woeemmpsasg substantially the sanme foot print oPCTAISA05/039433

aligned load | ock, said fir®t and second row of

processi ng chanbers and said transfer chanber. 2 1. A

28. beﬁw&élo‘i)‘?éé’ésgmgsk?ét%ﬂ iim WWWM t:lalml 20 rinzwhiohl said
which a chuck is affixed to the rear of

transpert\istam isequpRees WaiRTs 510 adiasept Brotes3nd P EeTS after the
cordance with claim 20
sanﬁ]@ﬁgjﬁfep\%ﬁﬁ%ﬁ:ﬁgggoﬁgck chanber aligned with said
second row of chanbers in the path between the final

20. Sk ateL Proemais sypies o, acoraancs: i B, 2P e fich saia
tran@}ﬁ@ ysl R Uent8d WatérsCinke adjdcenk F:1)ré’c%ssi‘fvng/\elfnai’ﬁbers after the

temi1n accordance with claim20 in which
sanmtlﬂrleaetervahnad]desﬁnmdrrpmlcess chanbers of said first
row performthe sanme process. 24. A wafer processing
systemin accordance with claim20 in which two

30. adww&r BFYERSMgCH RIS ih adtor@artd witatclanwzoemfwhm at least
di fferent processes under vacuum 25,

twopadjseant chpmberscarei insulatest Fant OnGi arrpte%lfim"m Procegsing, within

cent process chanbers in said second row
thegﬁ%p@%&?t he sane process. 26. A wafer processing

systemin accordance with claim?20 in which said

transport system noves wafers in said first. r . C .
31,51 dhWalRE RIORGSSING (Bt et Wi a2 in which in a

seq@%@?@e&s tﬁr@ee%l‘\%gﬁé@&hé (B’éé tral - ch%o | refs péﬁcﬁ‘éﬁldﬁﬁg chamber

min accordance with a|m n which said
betWeenSbelt\Noswa‘oandng\mmmiMrers in said second row
simul taneously in the sane direction to adjacent
chanbers in said second row 28. A wafer processing

32.SYSA §fBfePp ﬁﬁ%@élﬂ@@é@téﬂﬂiﬁ aeb@idenée with dBing 13 inavisich one of said

transport system séquences wafers into adjacent
chambzrsssclugesamlﬂ@mberefolt metalization @ atwafer.i nterval in

said first row. 29. A wafer processing systemin

accordance with claim 20 in which said transport

33. SySA%féﬁﬁttﬁé%@ﬁﬁV@fsﬁrﬁ ih aceoriinge avith ¢laine Ssiaiwigich one of said
chanbers after the sanme tine interval in said second
chanmabers mcludes a chamber for ion implantation of a wafer.

34. A wafer processing system in accordance with claim 3 in which one of said
chambers includes a chamber to clean the surface of a wafer.

35. A wafer processing system in accordance with claim 3 in which one of said
chambers includes a chamber to thermally treat a wafer.

36. A wafer processing system in accordance with claim 8 in which said lifter
comprises a pedestal on a rod enclosed within the system and in which the
pedestal presses against the chuck supporting the wafer.



30. A wafer processing systemin accordance with claim

20 in which at | east two adjacent chanbers are
wonsewslassed from one anot her during processi ng RCTRISR005/039433

t he chanbers. 31. A wafer @3ocessing systemin

accordance with claim20 in which in a sequence of

37.t th@WaCfé@a&%e%sﬁq@es rinl actorddr®e with ajlalhﬂsuhaMhnng said lifter
chanber bet ween the two surroundi ng, chanbers.

raiseaftbe waf@b&eu pagitiorsediacent thQflbls@ lon King ﬁnéls(%% the ghamber
d hanber f
by GHHERRLE o8 B CHBEREERS "X Lot or “pr ocesei ng system

i n accordance with cl a|m3 in which one of said
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chamuem to hiee ppmesaed pansk daen ool @f,tsaldecl&armbﬁr after processing,
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wafehefrofi edaifl OnawP ¢hiahiben foliodiegtp rb@eeéingsﬂhérelrpntranmprt and
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41. The method of claim 38 including exposing the wafer to an etch process
and a metalization process.

42. The method of claim 38 including exposing the wafer to at least an ion
implantation process.

43. The method of claim 38 including exposing the wafer to at least a
sputtering process.

44. The method of claim 43 including exposing the wafer also to a thermal
treatment process.
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met hod of claim42 including exposing the wafer also
to a thermal treatnent process. 46. The nethod of
claim 38 including depositing materials on the surface
of the wafer by at |east exposing the wafer to a
chem cal vapor deposition process.



