APPARATUS AND METHODS FOR TRANSPORTI NG AND PROCESSI NG
SUBSTRATES Field of the Invention 5 This invention
has to do with novel apparatus and net hods for
transporting and processing substrates in genera

and wafers in particular. Background 1In the

manuf acture of sem conductors, a conmon too

referred to as a cluster tool, is 10 one of the key
units used in the manufacture of wafers. A typica
commer ci al device has a generally circular centra
area with chanbers attached al ong the circunference.
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Another tool indexes wafers along a central axis and feeds wafers through
surrounding processing chambers. In this tool, all wafers are fed simultaneously to the
next processing stop. Wafers cannot move independently although they can be.
processed independently. They all remain at a process station for the same amount of
time but the processes at each station can be independently controlled subject of
cowrse to the maximum time permitted by the time permitted for the stop. Although the

first described tool could be made to operate in this way, in fact however, it may move
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wafers so that they do not progress to the adjacent
processi ng chanber in sequence and all are not

required to have the sanme dwell time at a processing
chanmber. \Wen either of these systens is operating

the central area is generally at 5 vacuum but it may

al so be at sone other presel ected or predeterm ned

and controlled environnent. This central section for
exanpl e can have present a gas that is useful to the
processes being preforned in the process chanbers.

The chanbers or conpartnents along the outer surface
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Variations on these processes are also in use in equipment offered to the field.

However, they alf tend to rely on a centrat area or zone that is integral to the various
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2 processes. Also since the predom nant usage of such
equi pnent is to nake wafers, the discussion wl]l
primarily be in terms of wafers. However, it should
be understood that nobst of the processes under

di scussion are also applicable to substrates in
general and that the discussions should be taken to
al so apply to such substrates and such 5
manuf act uri ng equi pnment. Recently there has been
described a systemthat is distinct fromthese, in
that it is linear in shape rather than circular and
wafregessavoVsofsiore the pmahmg uéergem ma eI to ekd iters, the
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Summary of the invention

This invention is directed to a novel wafer processing unit intended to permit
separately controlled dwell times at processing stations while maintaining a small
footprint. 1t also allows ongoing operations even if one or more of the stations is down
for one reason or another. In part this is in recognition that the costs of manufacturing
semiconductors is exiremely high and costs are increasing. The higher the costs the
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sem conductors is extrenely high and costs are

i ncreasing. The higher the costs the 3 greater the
risks in undertaking investnents in this field. An
objective is to define equipnent that |lowers costs
by a reasonabl e percentage and provi des i nproved
systens and services in accordance with "Lean"

princi ples of manufacture. Thus an objective is to
maxi m ze processi ng chanbers while nmaintaining a
smal|l footprint. 5 Another objective is to maxim ze
process station utilization. Another objective is to
si BysPier Yher dbotn exdedaithat heestranis methisffietdni n ebjuitha®Nto. define
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structure i nde ent
PW@@?H%\%%?@N ’ﬁ?‘é ‘Q%@P‘b%@é‘d new s ﬁrﬁffiwsas a ch arrb er

with certain processing capab| lities and the

tr angp %Eﬁie\.%y t?lgemvalzr%uss togjec&lves %ransport of wafers is structured to be
independent of chamber design. Thus the chambers are designed to perform as a
chamber with certain processing capabilities and the transport system is structured to
operate independently of chamber design and is structured to feed wafers to and from
processing chambers. Transport in the disclosed preferred embodiment is dependent

on a simple linkage arm based on linear and rotary motion coupled through a vacuum



operate i ndependently of chanber design and is
structured to feed wafers to and from 30 processing
chanbers. Transport in the disclosed preferred

enbodi nent i s dependent on a sinple |inkage arm
based on |linear and rotary notion coupl ed through a
vacuum 4 wall. In line with maintaining costs |ow,
the chanber design is based on nodularity. Thus in
one enbodi nent, the system nay have 3 chanbers or a
mat ching structure can be utilized and the system
can have 6 chanbers. Alternatively this |ast sentence
cawabeln linepethtredhtsinibd cébtéiladf fheChanhie rd%s;@sls\ﬂakéd @‘Smodulanty
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addi tion fferent process steps
i fEGneipRy Wakraiabtrheaaprtiat aspluird erpmsse@r qu@fppIDefsmm Bt linear wafer

Oftrahé’iﬁrt B @satingais Eé@l&-:l’ 8 hlghl tﬁroﬁgl’ﬁ)ﬁhtﬁ I§9§ybt(§m olf ErH§!F %%Flf@ Bhat is

t t ool
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Ucﬁwleﬁmﬂd?e@meltfbefmenmathm af orement i oned pat ent
publication (2006/ 0102078 Al) and is in the nature of

rior a stem_ Figure 3 is a schematic
|PﬁﬁgFﬁgPﬁgﬁﬁﬁF[Eaﬂﬁﬁce55|ng systemin accordance

W th flgire 1 isnvedtitingtit. il RGatkingid r=epribr b8 cRistbORoSIERANERL b PVD

15 VhRWahiQls purposes of nore clearly illustrating the

transter chanber. In this Figure this has been done
in a Fiayee iH7 eheaticiiustiation obhe gystanr desciigt int thé storanehmed

Ofatesit gblieinsn (18860007 USE dndBlirviné Riturlklof é’ﬁﬂo”r at ks,
c . view o

purp
of th O%&E?/ % t{seei,gﬁschrg%t';ﬂlﬁgre‘tz{g%afa] %g%s%wﬁjsystlewtuba(t(:ﬂréignce with this
tifvgRkpport or transfer chanber. 25 Figure 6 is a
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25

30

he encasenent the syst
raP%?n ’"&“%’E'P%ng} thig Fiapre faie hias bash delﬁe Wethqe? HeResaIRiRian pture

dygbie nuretngolobyteatting Mastbaen used only for illustrative purposes.

Figure § is a schematic view of a segment of the system from the foad lock and
into the transport or transfer chamber.

Figure 6 is a schematic illustration of the wafer moving mechanism shown
outside the encasement for the system.

Figure 7 is a schematic illustration of the track and drive system employed in the
preferred embodiment.

Figure 8 is a schematic illustration of a 4-station physical vapor deposition (PVD)

or sputtering system in accordance with this invention.
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preferred enbodinent. Figure 8 is a schematic
illustration of a 4-station physical vapor deposition
(PVD) 30 or sputtering systemin accordance with

this invention. 5 Figure 9 is a schematic

illustration of an 8-station systemin accordance

wWth this invention. Figure 10 is a schematic
illustration of a 6-chanber systemin accordance with
this invention. 5 Figures 11A and 11 B are schematic
illustrations of two different enbodinents of this

i nvention. Detailed Description of the Invention

Ref er rhigue f1ew doberhatguitustralipn biwer @statoniskdters i at@dame with this
cliystgh tool of the type conmonly 10 in use today.

In general this conprises processing chanbers 21
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proce ers.and after praces
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age usy urln FOC SSIn i N connection
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RRARRE SIREmE Bﬁcﬂ’%ﬁrﬁs@ﬁy a%%ﬂﬂ%ﬁ tobBt @R YacdLRE HHIQE snmg)ie wafer and
or exanple a

BRGE BT 2 GPe dllos MIIPGHS Tabot il BaroMegh GesEnpoarsy curing

yapasing gposintdtiom whB/Dwater isfior sttgEhchambéorThat dembination of a
BhQE S8R Sich At wﬁgﬁgp&gt A dhfls 3;900%5%# pel qu,%n 39 the

manuf act ur e proce
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t he . . " .

comprise for example a chamber for physical vapor deposition, a chamber for chemical
vapor deposition (CVD) or for etch or for other processes that may be performed on a
watfer during its manufacture. This type tool permits processing for different periods of
time since the transfer by the robotic am into the chamber and its removal from the
chamber when the wafer is processed is independent of ather factors and is computer
controlled. Obviously processing can be set for the same time and for a defined

sequence.
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chanber when the wafer is processed is independent of
other factors and is conputer controlled. Qoviously
processing can be set for the same tine and for a
defined sequence. 30 6 Referring now to Figure 2,
there is illustrated a tool for processing wafers in
which the dwell time of the wafer within a chanber is
the same for each chanber. In this enbodi nment the
processors 23 are lined up linearly and in this

i nstance chanbers are positioned adjacent to each

ot her and also on top of one another. At the end

t her e Befesin@noe|te Vs 2, 2bert halllusineasa tdoe fonateeessngi wagers in
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ari%l an Rlgvaipfa r‘“af RerPs R weer iringdyersried Tomenafavalto terpther
otthe enttahecoRyh walee cpieceedss phudtishet sn 2 3uglorttviate it earedins as it
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ves the ot evel,
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hanbe s 31 are

ferr ure 3, cessin
B EoP? B PI t BeBSeS el S PRy g St HdBess
V\alﬂ'eemi@r thnugh itsmd themtBdughitize FOUEh=BBenandsnm, eeflihembetrf the
i#ng device. FOUP (fromfront ppening unified
pod) 33 conprises a housing or enclosure where
waf ers are housed and kept clean while waiting to
eRtferring hew prriges S| gigreofiey @kinbas .31 aAssatdsdlinestydidry ttahsoort

Fgf}g%btgﬁé@ q}\lgfgrs %ﬁte? afs%ﬁ\défﬂzga HBGP%Q 'orc‘ ggr&eoeﬁlv%ﬁt fg@df ngro%woe

Into processi ng and t renove
f FOUR tlfram éry@,ttz@ﬁwm) upited ki SP aaomnysegtaoh%mg 0”@(’?'@?“”3 where
Pl AER SH ABused aBRAKERIdcRin (fhivafa@ihg td SntBl Beafbdebdiy bftgations.

FOUP . f th t d b .

ARt R R EER B8 at i e R e Pyl into the
f gystamt forepreces St 2@ o wgrtdvie rwale@fPor8 3heasydtemalp ihiedempdarily stored
m@ﬁﬁmb&g@g I ﬁeagssla@&gf m&pgrd&é@mm@éekw NeYp U TN AT} atr@ hen

stem From |l oad | ock conpartne wafers_travel
é 4B TG WREP 87T TEHURBISCEDOY § 'i’i%‘ﬁ‘ﬁ tﬁﬁu"@%“"? ialp frora grcapsete
iwithia DU &S sidngirrizh andbedia idd JoaAfldcRIcompatiiisit BAathas enteensthe

%ﬂﬁé pr 9%%3!%5&1 g)c:Q a‘?‘lrmen{ 9§ gg#épssttra[vgﬁ goAge@n%EorF Bi%mber 32
ort armand res
from which they fransfer into processing chambers 31. After a subslrate enters a

processing chamber, the substrate leaves the support arm and rests instead on a
substrate support within the chamber. At this point a valve is closed to separate the
atmasphere of the processing chamber from the atmosphere of the transport chamber.
This permits changes to be made within the processing chamber without contaminating
the transport chamber or other processing chambers. After processing the valve
separating the processing chamber from the transport chamber opens and the waler is

removed from the processing chamber and transferred along transport chamber 32 to
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substrate support within the chanber. At this point a
valve is closed to separate the atnosphere of the
processi ng chanber fromthe atnosphere of the
transport chanber. This permits changes to be nade
wi thin the processing chanber w thout contam nating
the transport chanber or other processing chanbers.
After processing the valve 30 separating the
processi ng chanber fromthe transport chanber opens
and the wafer is renoved fromthe processing chanmber
and transferred al ong transport chanber 32 to 7
andHEef Ppeaseiag diangerdhaadipndl orocesdii v ot logskleekdios wigch the

Orwir&r |§ heurh&ad F‘OQ@kBBf rl@ Eﬂié"ﬁb@l@ thel @ areWRHBT 4 'pﬁ)cé&?n'd A& fbers

Dr o REF A eiTaRE? &rooard PorsiceP s S 58 gRB pouton it 3.
prideses & @oheatieyppideate 8iéctanmits dorpomersteth stdr | thetpbweer to each

5U r]r'mtiwd?hgt proc-gg?eéﬁnfbﬁ'e %%'c]pé tﬂ@Ho%%sspchQMlBqu 3{ Q’S 8rocessH;a§ cabinets

e ectroni cs sys em an
i diand difemaiiroecessioh artsts 4%6@*\&4@*} Ei‘ﬁ@‘-i: s that information

C lvaydaarts th%l;yﬁérﬁ cPRCASRAEAR of BRI I8tStes ABn@Mshsport chamber 32

i nf cabinets 40. It i
t RS ERBhr e BLEE ST aR R irere dyea e e SPef Bfurer
c@mmngmﬁmﬁenm@s ofisct heveebetadd @f vakohgs tocamsgowithin the

s\%u\pqﬁﬁ echa?nbers during
transferred into a processi ng

pPEESEgngihopg e fa*?ﬁ“? dangligg, "ﬁP‘EﬁPPSﬁth rf%eéidﬁi%fs eﬁfo W%a%vstem
has:i el the grodedsiy Btatihre id Beplaen $Sddagiretn ash ersarm(33ses, in
afa@t r%rg }ﬂaq %A% ?u% mlélasﬁ %tsgrlltg ctj haechcc%ggbfet% %g\[e !ﬁ&ﬁendent!y or

processi ng e’ro Ra
t@9¢t@f§wlf{?aﬁﬁf@rt§n$mﬁéfaﬁﬁéhasiw em and thr ough t he

15 processing stations |n the systemis descri bed as a

t wo a_ﬁm slyst ené ihn fact nore than t Efs ¥

preseht® BREFSSLE " VERF D" SotY St BV &S 'Hbﬁ' RGahPiogesses 2
t@gfeetdhiar thed mdmivfctubve of mafesp oany rrasrefactiteasrivetay S dRdeated
REQERSH Dk W.r&ww ,ss%ééne&}ew sPRES 8F gecﬁg%or@és%eﬁ In

processes as desi red e manuf acture o

PR ORIt HE CUISHS SPUiEageBug dotries BAe BgR{RHE Pha wafer

20 whit echfotiner ebtei gt@essysteﬁmérﬁb@ leNi@aly Avedted {d) Wu&ﬁr@ropél‘ations(

25

30

g\gﬁjﬂ?tﬁa@gf ﬁ%@? E(:)an oeﬁr?e%ietﬂr%&;& Q %r%rﬁasaog‘ gpesr? o3, ueragh B*‘feraen{ yet
watheiequied trhigadicg 1 @lﬁnalmfom eFuteagepisys e Bn wasespetation, one

ehtid Fe@gdhagl?\é%e@ghé Q)l[&ﬁHé &S QRS aAt'tf‘;H“ﬁst process station the
a wafer can be carried through a

t lve ,
§’é‘\“? 815” iﬁ%ﬁ"é‘? f §Rees gg@Hoy #PfS@F%‘HtSt%/‘é’t could pre-cteaning
stegpn; the chiddz she@didgtation t@dédonialitafiird ¢ ssameg rth@kaniph eputter

L,tgtio% tfoiaé%cﬁtr 3&%?§an§a&ﬁ];ni BP ’exa%@p‘?e; and, at the fifth station the sputter

deposition of gold could occur.

Referring now Figure 4 there is illustrated a three station systern with top covers
removed. An objective in connection with this Figure is fo provide more of an

understanding of the transport chammber 32. A wafer to be processed enters this system
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coul d reasonably expect the follow ng sequence in

use. At the first process station the wafer wll be
subjected to a degas operation; the second station
could be a pre-cleaning 25 station; the third a
sputtering station to deposit titaniumfor exanple;

the fourth a sputter station to deposit nickel

vanadi um for exanple; and, at the fifth station the
sputter deposition of gold could occur. Referring

now Figure 4 there is illustrated a three station
systemw th top covers 30 renpved. An objective in

c o riesditipalsrBowi Liohd tobi 85 i ayduat leivg Idad Iprkaani den haldt endprogass two
Ur\d&ﬁéé%ﬁﬂ@éd@@uéﬂf 3rla&s &rf Qmpfﬁ\t{er%h@m@%ﬁe?’«% arﬁjp‘ﬂ@ffl@\yel L& the

ggfocesse enters this Sy stem
Ld Ipgicwateys eplering the axrst%%tﬁr 'r*fsa'ae mewn ahﬁ)”H%iﬁd ﬁav'@nmenf

andsopraiee Sisat thare besafpescessidrpabd aRRQH $day lockrse duﬁng)meatravels
: gég%rnp léh?{s%‘éte 239’3 'ihéaﬁ/ gl}ru?ﬁcgr o) Qar oontro?e%ecogdrt%\r{se wii’thu%/_\t%e S\r/]s?em and
v detwiiritte thedd i Gbl shdwe nvﬁhtsdimea)t Onceph wefenedfreniates itsdtansition
haeé@, RACACIIND EHTRER @%@udn'ﬂ OAEBN4, AR whial ks ;;ﬁéd gy ralnrtﬁm 41
t‘“ﬁ E‘ travels | eavi n is system and t vacu th
ot"HER MOYRY I f%ﬁp%ﬂﬁfr?‘)?bﬁ% WE IS PRE'S "y‘;?ﬂee}“ﬁ‘ e & otter s
r ebrtially covera! hyledenfeldih (ha atst siloeasking thahibesat Fiegeft. elhe viSibtearm
t r
Coy@&ﬁ d&HOIPY BLER kSt gﬁ@%syﬁgﬂamg&% P Ar R Bmoying a

tions t vacuum co
byalghthgl 'i‘ﬁs4tlee”\Mﬂceff?eﬁnﬁf\?@s”‘iS@W‘P?rhnéfmﬁ‘ﬂ ERENPe githin the

Qﬂﬁ]s&htc&ha&ibm brBa wtesd Rl a3 W dh@ e‘iﬂb@d:ﬁkﬂ&ﬁe r‘aﬁs wigtdd fhleaJahé/port
Vere enen S
CORTRE AT E TR ot 4 Gk 18 ol LRl ORI g

V\me@amﬁmt@ww sotpﬁ@tesbs ﬁguwhamdo@qrm @tltsi(!@the vacuum through the

aldiIe hAk 'eH@J)sMrer & Whﬂég 38 lthﬁEs Elﬁéﬁeran@ﬁnet&? %vement to arms
pr oces? fromthis chanbe

r) .
vl 135 ERE O PRYPBRT V@ﬁ%ﬁﬁse‘?’esﬁ? q el’df"?fb%ﬁ arf“df‘tf) aé@amp‘ﬁr or
tifto $oad idab B6MEFhts thd ernisadrk sisal th Imave tlveafdr iragm sip@t bf the transport

cépé’rﬁﬁe@ﬁﬁgs%t%g %}&It &ea %Hﬁggdﬂltg @15%6 §'1 %E %YQe ar‘iJ] Sutf J}folgéd lock

foRmRIEER- | BY ﬁmf@ngFchmCé wrfaéftesbﬁeoqﬁ tbfatcg@fﬁéert'% Rﬁé‘@tﬁarﬁre
tpmdoc@rasttmaaq&wm ESiredmdri @ BNedres pér@;[@ﬁeeamm A¥itional

| ]
L o BRI e R BRI B s
ébeit éfidw.afisapithougit bvoaarotsaarb diustoated innthie flowadit sbakd B8 readily

E erk Rt REPBerRES %@%&@oﬂ@éé%& VR Fhs br% ‘Pan%d%ﬁ h@hdle
transport chanber 32, into or out of

W&%%Vﬁg”a@ﬁﬁﬁﬁé?mﬂ”c@?a WY 8"atae out  of Ioad | ock
chanber 35. By avoi d| ng cont act with the base of this

¢ hanRS{emn owp Fr Fl;r e %g rggg %gﬁ igng IQf seystem nt \i‘.‘nthout

envir a pure
@Q)’ﬁ§| adldsimg. offAt(!jgmtq:ro@i@ilements startmg at load lock 35, continuing into the

beginning of transport chamber 32 and including a first processing chamber 31.
lllustrated in this figure a wafer 42 in load lock 35 rests on arm 41. Ancther arm 41 is
shown extended into process chamber 31. As shown the amms, which act

independently and may he at different levels, can be extended into different areas at the
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details of this transport systemw | be shown and

di scussed in connection with figures that foll ow

Al so although two arnms are illustrated in this

figure, it should be readily apparent that a system
can have nore or less than two arnms on a rail and can
handle nore than two wafer transport devices at any
one time. 25 Referring nowto Figure 5, this figure
shows portions of system 34, w thout covers closing

off the internal elenments, starting at |oad | ock 35,
continuing into the beglnnlng of transport chanber
3253g1RdiMen gi*@oﬁnﬁ@ mave vefgis aingdessiofghambaiise inta fhe system from
| |thé13<iaﬁab<§kdadd1thbih|a§ou.ft| t@é’ ls@stéin \’F@F‘ﬁﬁroée%sin chaagk| t@%oc%@smg

t ot t
r 8”7’1%?92&35@9”%'% é*fﬂo%}ﬂs ﬁgvei‘ée GG wf&eh afoa?%mg alapg ?}? faa@ﬁpoﬂ
i mepemdedtitty leasdliopays eed aherd bif &reysteml %el\fmenqamebeng is
e%BﬁBQt%Q t'h@%ferni %ﬁe‘?ﬁ;}as@rb%% ind thle%upgfr %E%ck where

he arns nove rs al on transport ch
t W@C@%? SRferT Fm coteried &auaﬂeb BKhegd ok r?f éib@iﬁ?esﬁ [pambers is

Sy:ﬁbsﬂéﬂef:ilb?lﬁhlﬁg m%ﬁla@pﬁdﬁmﬁcﬁe ats@odiﬁ’ceﬁﬁﬁiﬁﬁnﬂg“i ert pms at the

o PO Sirrs! SRAHAS ol Bt T A “GreanBelbe Kt g e
| 6wk todf t%wafehm rove tiof wafgsfoenex@dtepdhdie prsboesliengtivaly, a
SRR AttROnatlb &1 Meﬁrto gﬁﬁé ut'lt)‘&rih(p@ac‘@r Q‘@%pﬂ)c[r‘tt tBe WARr during

FOUP fromthe | oad | ock processed wafers are
cBiMsBYt way bacRared o sugreg ﬁ”@éﬁ'dl B watsr a%top‘?‘:ﬁﬁféfgd release
chafabéns anss 41 wiagnstephed tdayn heh Bghdmtet etotPa@napPey drms

S%Ef AGfonds %00[9§S§ta§gle\,\4n% i e%%a#ljr othtle} Mthnf& Q&'&taﬁ{ altl(hgaﬂ pass by

upport surtace rail
a‘%?@ §§‘efbeTh6v\ﬂiewenﬂﬁaﬂ66 fo geipyinet 4rivg anhauppait Fﬁﬁ@féinlsmf‘t5 Drive

tdha éapﬁoarmeamh@mw ist frevinafvath f Rlean @t tr%.t:keﬁ&gl \Oh[éfh&we and

t
Y Bt il oot By ¢ bt B i Soopor
viegobanighufd ngrougitabs by &n ergmil drienplabyeed ntatorsQpeplomt of drive
anGkB ki énla%u%f't%ecﬁé?ﬂ‘n{ @5 @Q&ﬁmmé&ﬂg albRd @rﬂ%@racm Q(r%ther

fromarms 41 when brought or taken iroma chanb
%?Pﬁéf‘ft?f’gﬂf) arﬁ“ﬁé’153r‘?f‘§e“ A B@g?fﬁt@ﬁwﬂtcaarﬁ%?%%%d lock

SAdr pecew dracberaBhar thelchlved b GovitAS twadnd2 dan apassodgy the

% Qn O\t.'\HﬁFn drt\;@(%g % gre(?r%gm{ﬁ%r r%ﬁjs i?o(ézﬁlg 4'7 %Fe%&é' {egﬁ‘} Hown in

support
iS50l ryish pagh (¥ PRTE BLRRP reshaae @ﬂewﬁniﬂwy trifee Rnabling

@b@tnﬁmg\@b ﬂﬁt 8Hch \4en anehov&HAQKEs 158%§Qﬂféh§f6fttﬁea&@ér3h40vement

n tr ort I‘?‘Fan{g)er 32t Move 9 r|v ?
%8’?{6“ ok %?ﬁ‘?s§ ABOS & B e B‘ERS 399 Gpm étﬁ "SR drive
darth Ve teuchamasr. aTpborurs Baufeothm vefferds iundergoing two forms of
motion simultaneously in the preferred embodiment. It is being moved linearly and
rotated at the same time. The use of external motors or other forms of drive mechanism
fo drive this mechanism within the vacuum of transport chamber 32 reduces unwanted

particles within the enclosed vacuum area.
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causes drive and support nechanism 45 to nove
linearly along drive track 46. Another causes
rotation of arns 41 to extend them fromthe transport
chanber 32 into |oad |ock 20 35 or process chanbers
31 in the course of noving a wafer 42 into and
through the system Wthin drive track 46 are
individual rails 47 (rails 47 are nore clearly shown
in Figure 6) on which each drive and support
mechani sm i ndependently rides enabling positioning
so that each arm 41 noves and acts independently of

t he ot Refering/bwvetediigure Biftherkis imafraed thatddviag gysteoeseployed in the

c hﬁ'@#&ﬁéd érﬁbo‘dﬁ%e"lm tH’E.QFI\lrgnﬁorpfi tf‘ﬁ aFahJ‘@ flalie tk‘s;cﬁ 46 are each
i near drive 25 path into tﬂ i's occurs

belbdpsiepiheviangpler W%e ﬁﬁéﬁ@@@%%@wﬁwzf%‘r% obifie sypRpit gy 41.
si Thal ditmeaopmjlrtyarmrls tsm@rypﬁteimrefMd@drbloﬂlsmgme btwel &d support

berh&.%am 59 %h r?aae one OP rails 49} aFrtr%fé10|lit?t85 ﬁg%g?r{? oa.un'g n?fhe arms

use of nmotors or o
m&"d h@inﬁi@ﬁf@nttf@-@@r i {?esﬂtqﬁs@ atrgich anasss nf ekahhdfnthe haive aﬁ*ﬂd Lapport

Ofmdchaie ey & aqh@a@mega 4B € BUG RN BURBS B n&@ﬁétie%&@m is a
w t.hin th enc Z%%? vacuum area. 30 10 Referring now

t & Al gﬂﬁfﬁ €8 19 aettioaed ¢ thiAdhe) MRsHUAY O et tEapsport
ertrpd?rm;eednd awaihe thepraedues l‘:t&!ﬂnb@ﬂt&ﬁ@lﬁrﬁ&"ﬁS ioFiglhd B)passes beneath

i ré¥§1n<5f' tﬁ@maé{%né Hé f@%ﬁ %’ethe@ﬁ tt’?‘e r%%qn% ic ﬁléa{dg %8tarn9%ﬁve4§ 50.

are eac epen ently Vi ewa
a i Evers 20a1e apfeidethet taauusy p’ﬁ'bﬁft trapepast Mmben‘we H% hag been

SUPQRREdd, ai® 4119m651b W@l‘eYS $i'1ﬂwrhn@)fﬁr§tﬁlﬁﬁﬁe ﬁ:@cés@in§ sfdt@W BRI arms

Dy, d of
uf Vo RSBy o BT EERRE ¢ Me*piaels DTG 6P tpr madnete

arqupler rfanggmefit f?tfrmﬂem dh@v e snd Pogictic brrddtSatThe lveuplsa draparts
Obot® fifedr SHd r‘bl?ﬁy ﬁ%ﬂoﬁ Qo 8k SUPPRE 50 RBGN@NLREP 4R 41Swiich are

%ﬂgtlc head . Positioned spaced from magnetic
hegPL e &e V?ﬁ“f‘ﬂ?é‘r“d FHPeAVRG rheth YISAHE a8 skt One set s
pesn tin arigghgnetatibrship vehily 2eotien @facit 1Ak abfcans pO ke opposite side.

ﬁ%f #4 m@ls\ﬂ@héfer Etllirgt? Q%Q@e‘%gé‘cﬂ@% e(n%hQWLeﬁﬁ%ﬁcﬁary

in ur e passes enea
HeRlers ag A&’M%@?W@é‘h ceuptinga dlvaiates Fremad fofginggdnovement and

déd re@tich 15 Ghis fighhu s seluldviey éaég a@ﬁﬁexﬂ Y3 s&Rurdtb ﬁqa\gjﬁéhb' UBkplers

an%gm%is ag1s‘<%§$ tepgugz OVﬁh Uis Rie Eirﬁ’:ag%g?{l Eaﬁgnear amdS roFa tbnal
proveee ithgHab st sameagvdplarsnd is ddo pasvitleitn depesyaeatd bouptfs for

‘Rﬁl@ar%%nk@[andﬂﬂ@tﬁ@rs@fmm&o@ﬁloﬁﬁ' ven by a magnetic

coupl er arrangenent conprising iver 50 and magnetic
head 48. The coupler inparts 15 both linear and
r ot aIOj}e el oD Brrt GaBi BB bé dsedlb invRE 2RO miahid@ste QR BRI through

¥r§nsp %A‘an‘q’ggalr %9 ir%riu%ing stops at the process stations 31 is described as a
selective compliant articulated assembly robotic arm, referred to in a shorthand way as
a SCARA robot. A SCARA system tends to be faster and cleaner than the Cartesian

system it would likely replace.
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| ocat ed outside the vacuum and appear on both sides

of the rail system One set is seen in a facing

rel ati onship while another exact rail appears on the
opposite side. Rotation of the armis transferred
through the magnetic couplers and is driven by rotary
motors 52. Al though magnetic coupling is illustrated
as used for linear novenent and 20 for rotation in
this figure, it should be readily apparent that
separate magnetic couplers and drivers may be used
Thus, thoug{%\r/it is referred to transfer Ilnear @1
rotati onral™ © ﬁP‘B’ﬁ’gﬁ““ﬁ‘ﬂaée dgelaclyy g epyeciqn v the

al segpts sivielsgstér, dis eazs:e@acreaémlgﬁmph@fes tiizd will rédune tie attractive

”%ﬁ;g? g ea%? q)g%l%o&ht%n c%gél '”8 anﬁ;ngté fhg %\9 ndtD HHél? @oup%Sthe rotary
rraaﬂdd@le@rt reotion dnteviie: @ﬁ@%h@f@gﬁws'gmiﬁ@ntswi o edragtye fge. This

5' ﬁgédédﬂhggne%hﬁﬁb%l AlectlaRBmPhaC 8§poss Blel ORE, %?H $oads mean lower
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scri bed a sel ective conpliant articu
OB FODBEISP IR SeLTT CBY LERg FALT BTG s gyenet
assouglerSCARA saphate. arfanGOATRA tiey sipele ta@mrctﬁr_]dr thehetrdctigd ferce can
arbg ;‘éh&%ﬁerm fgé?nlg%@ee ih%a&ggr\?‘ati@r}ou%yrsthg rﬂn‘eF %@tullng nc?}s are not

likely repla O reduce
eISIQﬁif?Pdlf @ Wlﬁtﬂ”g aepngsstiffpesg ohise frinehmednets can élOW@VEf be used

Mag) BRbieCa HpLNRe SHEL Wit th@ﬂﬁmuﬁiﬁa@ el dBed BPASHIBS disposed in
attractlve forces

c Fg%{?aetﬁg é’y@?%g'o%ﬁr?‘ﬁ‘ﬂ lllf?: ‘f]ﬂf“?tﬁrgo‘c HEGHE'Y. The magnet s
that couple the rotary and linear notion into the

vacuu mshé't){(? b@ureBok 'oF@cﬂtsqué)(% %fno%(}nrc@(%d thogf ﬁ)zfrffc?e dust

Thi s | oads t he nmechani cal ani smt

t Hihi 'bé'?@c §f‘°"ﬁ% IherBleEs fﬁ%'hrﬁ*rfv%\ﬂmchafb%mahgbe| i“P’éd@é’nEf“h'” the
netdhspaciantee. generati on. By using magnets | ocated in
the magnetic couplers or in a separate arrangenent

that repul se each other the attractive force can be
reduc@@%"m@ﬂ@%ﬁtH@H@éHﬂéeﬁhéwwa@ﬁébW®McwprEﬁwﬁh@fmetmck

i :maeemvém,&temg Bl f@u@r @.e RQLuunSI AN sfid AdRhteh fh @cdys@&a skgween
se i nner nets can

cou stiffne
i P K 507 S| o pertonid Rt B track
O@Lﬁ@bioﬂ@ rm&gﬁeﬁfﬁchmﬁﬂelInnezatmdtxacimgmﬁeﬂbﬁm@ednsl 1 to drive and

E&:{M&éh@&s# 4§ua]ﬂ§%t ' 8 % gta'il %E %f’f‘dﬁe;% t%‘h%aﬁ'{eid H}%taw

sho e un ers course
6W%D$ ‘not concerned about partlcle dust within the
encl osed chanbers, then drive nmechani sm nmay be

|nclqg d wthin the %5 enqlosed chanber s. _
e erring now to Figure 8 fhere is fllustrated a processing system in accordance

with this invention. As in the case of Figure 3, FOUP 33 receives and stores wafers for
presentation to system 34 including process chambers 31, which in this embodiment
are intended to dlustrate chambers in which sputter deposition occurs, by fransferring
the wafers first to load lock 35 and then along transport or transfer chamber 32.
Processed wafers are then fed back along transfer chamber 32 to load lock 35 and then
out of the system to FOUP 33. ‘
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Referring now to Figure 7, there is shown a side

view, w thout cover, of the track and drive system

In this figure, the vacuumwall 53 is illustrated in

its position between nagnetic couplers 48 and 50

that drive and control the position of arnms 41. Drive

track 20 46 encloses rails 47 which provide |inear

notion inparted by outer rails 51 to drive and

support nechani sm 45 and thus to arnms 41. Rotationa

notion is inparted by rotary notors 52. Referring

now to Figure 8 there is illustrated a processing

S y st emReferrag aow dafigee 926ersist ifustrities an nigiindtatiom professing system
%m% wﬁl] &H‘rllﬁfeﬁﬂon FQC’BP%% fé{("ﬁ %age?ssto%g Iogksoﬁée Swafers are

resentati on

pr@@'ésf%o"é%a%%’ér ganggort \ﬁk’ﬁ“@iﬁfsl ﬁ t%ﬂdsﬁ@ﬁﬁ@ﬁﬂ?ﬁn‘fhamﬁ?@ 32 into
:j ngrs&@taﬁh Bifanibklsust rngth% f@n@rﬁa&rs%tg & t\hdpeh cﬁ?@ﬁﬂefﬂre positioned
eposi ti occu sferrjn fers
r o ki A i Poteen SOG4 S PO B TPy e 10
chaﬂb@peﬁmg sefivog eesddined fieps thet end benf pedediag khahipngis a
t rcﬁ':? & of GRAHDEL: 3t 91?? %gsérr%%al%ﬁe@mr}é gﬁ{ém %geé’rthhed up

e systemto FOUP erring nowto Figure
o R pEREElis illustrated an eight station processing
systen1 in accordance wth this |nvent|on FOUP 33

f eeds oad .l ocks, ,35. \Z |
1 21 ong Panenapls dREARLAE S B P Elhedif, philfdn PR Rl
c I itvey sngne ipmcessingr deesTs ray @mmbcr@gteqs 9|am1dt*rﬂ SDroceSsmg

f Icgém&reb&;um ﬁ:,e;so%,mgrﬁedtan@%woue [akcTaselcle §n@§ee fan&s.h% LRGeS, |
ar ea and I OCesSs

o AP MG 4 Fifedhs MiE TR U SR £ IB=pPocRLel iy Toeind o
Se@ttlnm%n trredfollalving krierfiedd setpr slenidtiadly tineesead safan be set at some

15 p 09:9 %§ fég(o ‘&l%%?? &LtS Slna ?Tgar@H&Jt f? ber &fn féela%va'fb‘?gqo 281 side of

processi ng ers o e syst em appear
hﬁéﬂafl]?ﬁ‘?f A Sﬁapmrp@lswwn@ewéf ar\?arpq HtiRrgmhisangpet chamber and
r@ad:jyl e Ras8 i thhgoantatpsi ket Egee] Mesherdaimexanpiignate the

ga%ees%gns a'%fwere gl scugseggsaco%ge (r3r9 \% Sgérpeq fi 85}8{1')‘31?{ %oéﬁ that F%Fed

own I n ur es processi n
ble poses i‘d’né@jﬂ blieis geshontrg\vad tfmwmhhaew tbl?lt wera%tfhe processmg

20 T @lab@¥sng RRPtRGIansdoft charhzbegmﬁ aWiHab b@él?dl%ﬁ;sécdoéﬂo%\é ﬂﬂthe
anot her, the sets can l'i.ned fs F&% the s 9 b
SECONC B RIRSESSOR ‘Fuanfé’”f“&af'wf E’et ISPt Iete @8 Soéri'e 1mes e
aietﬂeﬁmawtpomedaryngt digitisetioatiosetalangtheeystemt Itad ofsonmse pdssible to

qﬁﬁ ?bf*HUFaQtQIw fat‘ gnot Q‘FJ Eﬁoﬂ a I%QEI h)c??"bgfﬁr% t?e F(?ﬁfg&g g{aahll‘gg rw:afer

er can rs to eac si de ]
190 ra e i &ﬁtraghfdcéggt@w at e P age feadipgahibe dhelilsRglFdoure 115,

25  tHRRSRAM nuaaRRBSigRRGhe same item as in earlier figures). In this latter case,
the wafer can be programmed to enter or leave at either or both end(s). It is also
possible to position processing chambers along the transfer chamber at irregular
intervals or with spacing between the processing chambers. In this arrangement the
key feature will be the positioning of the transfer chamber so that it can feed wafers to

30 the individual processing chambers as desired and as directed by the computer controls

for the system.
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fed by the same transport chanber (see Figure 11A
where nunbers designate the sane itens as were

di scussed in connection with earlier figures. It is
noted that added to Figures 11A and 11B is a show ng
of the valve 39 that separates the processing 20
chanbers 31 fromthe transport chanbers 32 as has
been di scussed above.) If the second set of
processors is a continuation of the first set there
can sonetinmes be benefits to positioning additiona

| oad | ocks along the system It is of course possible
to add a FOUP at the far end and position a | oad

| ock bﬂfﬂ@fu@? tH@%h'ErﬁEté?s ﬁé@eb@?ﬁde"s&%e&‘@é @r‘ldaar l%nuns E@NRbnd, A fact
a Stral 1 n ente on en an eavi

e iR dPlancefef st s BB 8T fibreenag apront be s in te
desintpirgetieartine  Senwdingle rthaserinnveeanrhi & ufddgbiereis ) sholid also be

5t h]nﬁérp!rél&& ?1{ a Qéri\‘%%‘mtaméc!1 V}PQ’Tn%E ﬁepc,%g% ?sg{p?mgsets%r example

enter or [eave er or i's al so
po@étirﬁﬁyé’eteﬁ’%gq Wl”@ﬁo%[r%%@g& ng chanbers al ong the
transfer chanber at irregular intervals or with

hanb,
PR ToBe RSP lRE AR FPoRan: R o ® e
of digclvecd st exciuddsabrberesg tchatbdrs. Tha tdtg dobtvimf ef thettool in

10 3q:l§J?ee1 bvmqbéﬂpﬁlé}éﬁg ISQ:IpQr%%%%fe@%S Waﬂdﬂg ’Eo%ai?ﬁtpqgl%f {h%%cﬁﬂq:lgure
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Irecte he conput er control s
139 (At %ﬁ%'of' é’“??ﬁ%ﬁﬁ@ s o preighergielkie 2P Bbd ngs E'ﬁé‘é}\lp”m
vdguaigygendiithi @ae, chambéact comsRiesMife ek 3t ANGERS dragetnent in

C%QCOI? n@ee Qﬁﬁ tﬁg‘ :ntvgr%tllon% gﬂg”&edceﬁ} {gll St rggaséSr% tRI lrg[gnja%’ment is

v é@Wﬁﬁ é{ﬁow@ébe ¥rerad 2 inattiengH deedll syﬁierbeﬁustratf:ﬁ @r frfﬁféﬁ@blc“a@ ber

assel thus@ D chBshr&NY HORERNEenBS skicRE 69 RRBESWBDES bkem of

g r ex Ie that may be enpl oyed in the total
3§%%ngTﬁwf ufe the cluster tool includes 7

processing chanbers In Figure 9 the disclosed
SYSd Rk Qﬁﬁuﬂé%é & tr%r&&%ﬁﬁlh\%gm&hi@@ﬁérﬁely H%fet Mddknds itself to

footprint of the tool
pBHif I@fﬁ ePUPPLRlP 5 SiZh5H B HE‘P%‘% y §‘z&ﬂ ?fE ueﬁﬁ*e frtt%t thp fabrication of
f Seotiqainiiwdoro frettfpallyaolnd and Bb@H 2@ & 300minhn aiametddi t i onal

pﬂ%cfegg%oﬂgfcg{ﬂmgﬁ g%gmgg t%ﬂgﬁ%ﬁ Sthot 'esdeﬁ% odTber s JJ?&Sand has
c%i@%iil»dré@wﬁlty lafges gnd ’ﬁfgaf Vaferesizes ﬁ@méﬁg@némmm r?OOmm to 300mm

8&@%&@@%@ Wighiflg BRrSto 1N 8thd@d th 5@ AR LIRKRE: whigrsl LB the
nmeasur e rovenent is _ achieved throu%h t he use

{ I
of "%4h aicﬁ‘ﬁﬁ%%@nﬁ%% JPEFLEBIP] 1 MsTFaRaem 4&ef PR Mepig Pt grow
CGhalaigerasld waRidi withFa gyl Blustsr monpdl etk p@cédhes usetedfon the
eatalnsections as is done with the system of

Further if it is desired to increase the size of the cluster tool type (Figure 1) to
increase output, the add cn to the total measurements is to a raised power; whereas, an
increase in size of the system described in this application is in a single direction, ie.,

length, with the width of the system staying the same. In similar processes, such as an

14



the type shown in Figure 1. The linear architecture

of the present invention is extrenely flexible and

lends itself to multiple substrate sizes and shapes.
Wafers used into the fabrication of 20

sem conductors are typically round and about 200 or
300mm in dianmeter. The sem conductor industry is

always trying to get nore devices per wafer and has
steadily noved to | arger and | arger wafer sizes from
75mMm 100mm 200mm to 300nm and there is an on going
effort to | ook at noving to 450nm di aneter wafers.

Du ealinginuni procasai tygeshwricla he sarue eerioh of frreringsthaeystem of the type
r eqfws&&éh ih RighfRey, %@@ecaueeme@@ép%ee e‘hQPth@@&f!&n&%hwﬂ%;gm 1,

25 large as it would wt I cal uster to
Wi t”he ?%é’”ﬁ?%&%‘@s" Pr&]@‘éﬁe% é’mﬁt ft*’i% as R UARE (@ fuisk calculations

FurabblﬁH?D% b$ dbss alepdterd tkd Ghat chr@age t heisshere ik cbhkﬁderab!e

9§ s ElontsAPln SHBE obibUON %5 Heaklea LBE] S5T A Bl " Gotom
poviselosegivsr epareginto BT iarfcundtas eCtivivusly s ofhitise apygiiestive of

degeitiRehsish hBhRn@RRlkcRlA@R IS in a single
direction, i.e., length, wth-the width of the system
stayi ng the same. In simlar processes, such as an

14 al ulrhe designr ad ¢Hes Squignin® gD Bhnitddat chdi@r Samstraeer A ollster tool

GOf thgtj %\ée%SWS lng)cﬁ%sée%n?i %fi téﬁe t¥sp p?rhoulla!ﬂ?sé:ga% a%jageg if the

eqwbﬁiﬁaé‘?ﬂ arg e digr PF e é)OtL would rmeeda tpubgp aigerd topharmieg rascular

9 @b&%@ﬁt a!;cma& thtevve&@n far@ﬁéb)é dm{eea&uaf Ls&bs@ruﬂecmhereas the
stem

l
Cal e 005 A O 1 O B3l il st B S st
| rﬁpﬁm diveenarmiple, werkiog wilue BoImpequaze substs, eciusicemnl waiimeed

15 ANEBe Msddd nbitfe SYBEA IS subgﬁag Wi tf;@%ar 84 1Ry Bé hQVarger
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art units. Qoviously this achieves an objective of
réf&ﬁf?éhaijiéeq&'&%dtfgr :?poﬁﬁ“ec‘%'ﬁwg%tfalﬁe of wafers. The

design of this equipnent is not limted to C|rcul ar

subst r)ﬂ@o?ﬁe SI%& it%stltaﬁgpo'ﬁ%ﬂgmbé"g EQ&%t rmé% i %0%1 flegmr d to
pat hs descr | CUITAT van
| foYhEe sbiets \a@@éfserér\@af?féétsawg @ihar ma@b@rh efomaéfpm\xmﬁfafaﬂce

nelehbeoihbigs ad@ftd ;ﬂozﬁa%ﬁidé eha&htféfsreﬁﬁ'f@i’n prodbasihyg akenteRadut of
' ﬂ%%{étgﬁ STMQ%']@ @gaté P?‘ﬁ oﬁgm %gc?ulcf %eo%li&ﬁlézlagé%géa éhe size ef the
| gtbgleate itp baﬁyoca:méct Ho\mevteh aamalfigrameinsers eTayi !pee@rcheSp@\sérs the
Xa rking wi.t
& AR e ol Py SO0 IO SHATPE Bure Ml Stsitish oo’ D
SI zed to handle a 424mm circul ar substrate while the
| i neawhiteoibis imeetbnlteismeed as@Bted in terms of exemplary embodiments of

specific materials, and specific steps, it should be understood by those skilled in the art
that variations of these specific examples may be made and/or used and that such
structures and methods will follow from the understanding imparted by the practices
described and illustrated as well as the discussions of operations as to facilitate
modifications that may be made without departing from the scope of the invention

defined by the appended claims.



than that required for a 300mm circul ar substrate.

Al so the size of the transport chanber 32 need
provide only that roomrequired to nove the
substrate whether a wafer of sone other nenber, along
fromthe entrance 20 chanber through and into
processi ng chanbers and from processi ng chanbers out
of the system Thus the width of this chanber should
be slightly larger than the size of the substrate to
be processed. However, smaller nenbers may be
processed in the system and nay be processed
togetherags a plurality in a substrate holder. 25
V%ile this invention has been discussed in terns of

&§$ngod i mrents of %Ele c materials, and
le EURATAF S OPTGRYTUPY “BEP i er st ood by t hose _
skari brEnéenchiaimgerain teedt inditidush sitatriten Boro fatmadseisic spedifons gio a

5eXAIbies e fBA¥%aR& mde and/ or used and that such

structures and nethods will follow fromt heri
unde®dt dRePaglo; fRehptstatey femehe P%&Oi'%ﬁesnw it} 8frospheric
an@nmmMQstrated as well as the discussions of

gges@t éa ?NI fcf?r}s%r t_:haaib%ﬂvl hlrt1 %t f Pgtpollc?;ﬁgnwrén%tn 8’13?%@%&{?%5 at
i reaEneftance @é@mbﬁeohr@y tot ﬁen%pm@aﬁe% Iawwa'dwuf@@t?wnﬁer

10 1.chénSddbst rat e processing system conprising an
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entrance chanber to feed individual su stratg om
atPRRFETHIErNEMRYR APYOBRY 2loAg §aid sUsT G ARPIF| chgrmber f‘” processing
enubstratesesdid salstretei trarcfanhembéroprbedinh substr attgshdtwenm said

t r envi ronnent to atnospheric
L&%gﬁ écﬂ Lhes

a Substrate transfer chanber within t
céPﬂﬁOBIaFfé%l toeFagy sUbRYEIeE duEng Bavel YendstArsIybate "aﬂsfefsfgﬁ'abef

eRhd &Raﬁ@ tr&RPHOLEm and eﬂitﬂznbé &I’&&fb@rf argUbsdid Bbessiag crgnbers,
Cﬁarﬁsénve aoﬂrgg: ct>en %L%ﬁsg%"ﬁ in sar s %&b e ar@{epglfa%epgj cause linear

rans
ch@n@@mtﬁﬁﬁﬂﬁﬂmﬁﬁsgnﬁ@d substrates sai d substrate

t ﬁas@%n@rdrﬁ@mr orprséW's@b&gt ﬁmlsl ﬁesard %&&m@%m&mcmn@r to
processi n nber S,

% gporg o carrg su % ates. .
TR 5 PR PT, UL 8 CoubERPAre PR AL LHERANBEPT o
1Saidndlstchie fravgfet ctamdpointo f leashosapdcentchamee chanber

a&ﬁd 52913%9 ﬁarﬂfepﬁl%%ﬁfngga m@@%r‘f‘ect substrates after processing to said

exit chamber to transfer back into atmospheric conditions.

2. A substrate processing system in accordance with claim 1 in which magnetic

forces drive said first and second drive.

3. A processing system in accordance with claim 2 for wafers in which said

magnetic forces are applied from outside the wall defining the controlled atmosphere.

16



a first drive acting on a support armin said

substrate transfer chanber to cause |linear novenent

of said support arm and a second drive acting on

said support arns in said substrate transfer chanber

to translate said support arms using a conbination

of linear and rotational notion from 20 said

substrate transfer chanber into at |east one process
chanber, said transfer chanber providing a track to
redirect substrates after processing to said exit
chanber to transfer back into atnospheric conditions.

2. A substrate processing systemin accordance with

cl &i m 1A wafenaricessingragieetin @ccordnck GRICESm Gl With 88bikud fofsd applied
e e e eyl RSBy Sl bt gt the wateron

acgQ W, t | ai m 2
rra'gn([e[‘t%l%g%ooarnggg Og‘%r%ceﬁaﬂ}glsfagﬂmf rom outsi de the wal |

5 defini R%ut-}s'i}et controlled atnosphere. 16 4. A wafer )
processing &y STERTSIT SEURBIYariass Miacrréanas wheiaim iR Méish the
eIt ese s singobsmbgpplor il sathe e oS Edcing BRE0 &f &l drdther.
environnent into said wafer transfer chanber
translate the wafer on its support into and out of
pPoceds A Yeerdifs SysEns in Acenatrsbe atit giocedsiwhigh additional
S peicessingOthaBére nayi i a6RAT KlaBER NN twdhahfrd (b %e\/\’B*J%nty of

10 ! BBl 5 DEOGESSING Chanber s, [of Lhe sane type of 7 -
processing cont of mto oné HSthErbes. A waf er
processi ng systemin accordance with claim5 in which

addi t h@RRbssify QGERH HLoCHAIRIS be, adde
at t achi gaq z;r;l;sr\%/S(gharrbersot 0 the'[hp(fl%'?ﬁl'ﬁvyf}%?amgi(g%nce chamber
cRARDETE 'G3d°Ext endi ng sai d wafer transport chanmber.

7. A processing systemin accordance with claiml in

15 Wi cha $& t e C conprises a load |ock. _
T 6 R SRR hATSce GRTBRIRho Pl Rl Stripproe
CATFRCE A ledilefkexi t chanber conprises a | oad | ock. 9.

A processing systemin accordance with claim1l in
d exit chanber

whi c Ld. ce_chanmpber and sajd e
conp?’. %@*e?ﬂid“ AEY 1 848" 0k 12 B! n XN S8id §8rge chamber
ihrAisksiticharahes eaiae thewiatrh ledddiam 7 i n whi ch sai d

20 substrate transfer chanber is |linear and extends

{dr orrhsai d load, | ock to the processing chanber at
R processing chamber in accordance with claim 7 in which said substrate

transfer chamber is linear and extends from said {oad lock to the processing chamber at

the furthest point along said substrate transfer chamber from said load lock.

25 11, A substrate processing system in accordance with claim 1 in which said
processing chambers comprise a matching set so that there is redundancy as to each

processing chamber in the system.
12, A substrate processing system in accordance with claim 1 in which said support
30 arms comprise an extension with a substrate support at an end and in which said

extension is attached to a cenfral section that rides on rails within the confrolled
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the furthest point along said substrate transfer
chanber fromsaid [oad | ock. 25 11. A substrate
processi ng systemin accordance with claim1 in which
said processing chanbers conprise a matching set so
that there is redundancy as to-each processing
chanber in the system 12. A substrate processing
systemin accordance with claim1l in which said
support 30 arns conprise an extension with a
substrate support at an end and in which said
extension is attached to a central section that rides
onemvabingentl tdrnosphdre i aaatdr @thﬂseﬁke flahsen whimreremtain which said
at e dla sfer chanber and in
m%ﬁ%%%@pbrgfﬁ%gép?egﬁ g?%r ppor?trat% 058%?38'8% O carry a
substrate for processing. 13. A substrate processing

Sy&t e kiibsBEE PFHAREE sWidh incelc@érgér;lc% with cl‘é’ﬂl $hn %Jcﬁl sald support
lurality of arnms and In

t
q‘%@gﬁ%%ﬁe SP[*?%’ Waggms%ﬁ%ﬁ WhiisFenaETdes gi f1 indeppndent rail

substrate processing systemin accordance wth cl a| m

3411 ARS8 LS MEPLERLL AT
affd é?p'l‘?@P%“deﬂfU diigen b fespssappeddropt autedeshagpirglist @bmasnhere.

accordance with claim14 in which said forces

%;vi rAgsuquag ar nse con}prl ses a magnetic force.

er Pt OB P RE YIS DS B A5FITR g Wih Waet4 ‘ﬁr’“‘ﬁ‘tcésséidrf@mes
r divitg sed armansiresesa mafnetic thicom a st or age position

under atnospheric 15 conditions into a |load | ock, a

| pad | ock connected to said wafer processing r obot
i Hto GHfRERPOSTENAarsE™ f¥rrripiagsf erred from sai d robot

aandafenpratiseihg tdpet tmﬁ@erla&vﬁér@%ﬂhé sfofhg¥ 36t under atmospheric

C lurality of wafer processing chambers
c%ﬂ&'i féns(?rﬂc?a loadp anot her and generally positioned in

& P?‘H@Ck @amtes!d@mchwﬁere:s@qengn@mmm whidapdiddateois transferred
Q@Fﬁ‘ é%ifcﬂ‘bk%t a&@m%@h %Wf’&tfsotgromﬁ R vaBl A &rait a Waf er

ent anber, a wafer transfer chanbe
F?&ﬁynﬁ ‘f’?fsfnP@affSa'“ﬂ GHATPEIE kANt & a7 SBRiBeanc Henerally
vusifmee of 2 dod, deavaf enchprpmﬁsesmg"lg:h@haﬁbaﬁ@tedsu@pﬂéﬁoﬁn a

5ok orugto?’@:;fg'r ocg%rdnrggw%fér éenP' n%}n chff;:r%I)d waf er

transftfer chanber and 0 an 24id | oad | ock
AN@Tes Hrepfenghanbep poesigifieg seitdpdrbipes angfo andfdcrast thirsurface of

pad na@gﬁrb§ejsgn§g}]ame,§ai d vvaf er transfer chanber

se@(ptpgrrgsd nc%rr{/ Fn rssgunng ltrg\{rJl ? anng léaad wafer tfransfer chamber and info and
out of said load lock and said wafer processing chambers,

a first drive path positioned in said wafer transfer chamber extending from said load lock
and along said wafer processing chamber to linearly guide wafers from and to said load
lock and along the surfaces of said wafer processing chambers and in and out of pre-
sefected chambers for processing,

a second drive path positioned in said wafer transfer chamber extending from said load
lock and afong said wafer processing chamber to separately and independently of

wafers {raveling on said first drive path to linearly guide wafers from and to said load
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and al ong said wafer processing chanber to linearly
guide wafers fromand to said load |ock and al ong
the surfaces of said wafer processing chanbers and in
and out of pre- selected chanbers for processing, a
second drive path positioned in said wafer transfer
chanber extending fromsaid |oad 30 | ock and al ong
said waf er processing chanber to separately and

i ndependently of wafers traveling on said first
drive path to linearly guide wafers fromand to said
load 18 | ock and al ong surfaces of said wafer
priotessl Rlpng rarfbes sof asudi w?f;amiodé@img)fcharm&ﬁ@h@% efd out of
chadd waf er processing
syste§$§%ggﬁg%%§gﬁ%%£mn % claim 16 i ncludi ng driving
motors 5 to cause said wafers to move linearly along

S avd fA W@fbr stotéenPRsRndip @c@o?daqlf:é Wﬁh §1@W1 é"@éh‘g{ r% drilviﬂg motors

tocau ) f%rqess ng chanbers. .

Pl BB i MeraioracRa v apaoma s et

pﬂUﬁ@S@hﬁgmmemwmeSMRg;nDV|ng the wafer through a

| oad | ock onto a wafer support in a contained 10 and

control | ed at nrosphere, linearly noving said wafer on
s#fi-d étfﬁ‘ﬁa‘i’d( off trangparting resefer eivisnbEmosbleeria cnpditens for processing

PECOEISia ﬁ@w!ﬁ@ ﬂfmﬁi’fer tﬁr@hg’iﬁté fed tld?:ﬁ oﬁH)O&)Qéiter glﬁ)p%{f @y L‘.cﬂ'kﬁned

tgﬁ Rﬁk J processing ¢ nmber attach
tTans ghg 1%58 Pere ("GYngoY Q/%ﬁ“@ &/afey Begigr 2pport H‘ea transfer
aﬁh@ab@ffto Bhvefe prcesyi cganatiea nbeting the ﬁﬂuipbﬁ t@treaala@fthé\aafar into
td s8Ry 9% n{)ﬁaci@dqg @l%%]aﬂg?r c%amb?r\/\qosuégp \.fteq?] aeptahaée the

pr OCGSSI ng enit ng
Sr &L e ?F@S?L@ W@é@é@mﬁ@e ehanbwid fanster @fh!enbarr prcesing said

safa it r@msbmbes@iﬁ@lmi&rhberr ebairigN thet fveS k’é}ﬁpartiﬁg QY ared@bidine
rocessin

LBt ELA) B T8 L] el Ao

Y9 MG Sararssirpporefeatd ngssdpraotssapshanba hader sddransfer

f:wrﬁtléeri|neﬁﬁyoc‘r€&§igngal@fsu§;?drld aiAy €L ér}raﬂgfgrc%ﬁs%ﬂég for further
s .al sai d transfer ﬁ% \
Ergc‘:"cfs\/\/%foérga‘gd?af?ff‘”§é‘70833&9n?h§m9é@ 2ok a%ttrﬁreﬂfqre?@amber and

aip s phie vefofous af ghid ransdear and2nebiRahenodphsUghag transfer
éf@%@erl tg&b ﬂ Q[OQ& Bg%oséhere anc}l lons. 19. The met hod

t
cl a|n1 I'n ch a afer is si mul t aneousl y
transported in sald cont ai ned and controll ed

at mﬂfﬁ?ﬁétﬁocﬁﬂd::{agﬁ @@ﬁ%@gﬂ d Rdspandsnt E%uitéﬁe&@.’fyqransported in
serciogon‘?g?herr}:g agd acontrolled atmosphere and processed independently in said

processing chambers.

20.  The methed of claim 19 in which said_ second wafer is made to travel at a

different elevation in said transport chamber than the level of travel of the originai wafer,

21, The method of claim 18 in which a second wafer is sim utaneously transported in

said contained and controlled atmosphere and processed independently in said

processing chambers.
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20. The nmethod of claim 19 in which said second wafer
is made to travel at a different elevation in said
transport chanber than the | evel of travel of the
original wafer. 21. The nethod of claim 18 in which
a second wafer is sinultaneously transported in 30
sai d contained and control |l ed at nbsphere and

‘processed i ndependently in said processing chanbers.

19 22. A processing systemin accordance with claim!]
in which said entrance chanber and said exit.chanber
ri se i ndependent | oad | ocks, one at each end of
s agg SUBeeFSRSYSerris henordg heerwitarclains 1 ABwhigk Hidedssiengamber

SY st Bid %x@%ﬁ&ﬁﬁ%@%%pr‘&et Rapbfent loak i G Qaéagh en? of said
processi ers are positioned on 'each si 0

n
saf S?ﬂ%§%ﬁ§¥8“¥?ﬁhsfer chanber and in which

substrates are fed to processing chanbers on each

SI 0 rate tra sfer . chanb
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Sy@@@ﬁ?’F RIeaResHptRdrreceagh site of saidraulsr atel’fr 'o\l\)hﬂe{:thamBrdand in which

S WusétFatdsCart ran&f %ces@thé"mﬁﬁbe'@ oRfeadh G8HF 8k WtiReeOfranster
Rﬁ@ﬂéﬁ ﬁrate to enabl e processing of a substrate

ﬂ33@9§W§H¢E§@“&Tﬁ@“W¥¥hod of claim18 in

mhlch the wafer is sputter coated in said processing
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25, The method of claim 18 in which the wafer is sputter coated in said processing

chambers.
26. A substrate progessing system in accordance with claim 1 in which said

individual substrates comprise a substrate holder to house a plurality of substrates for

processing in said system.
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