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WO 2004/ 093147 PCT/ US2004/ 011159 WAFER CARRI ER

CLEANI NG SYSTEM RELATED APPLI CATI ON The present
wa@ppkiogatT on clains the benefit of U S. Provi sSPOIEB2004/011159

Application No. 60/462,428 filed April 10, 2003,

which is incorporated herein inits entlre by

reference. 5 Fl EWNARBR CARRIRRECITEONLIYG "E%Mn

invention relates to a systemfor autorratl cally

washi ng substrate carrRefsrebhdde Rigonsed for

cont ai ni ng, transporti ng and storing a plurality of

substrat es, as seni conductor wafers ass ..
su bs"l{l]cayrggent ﬁg]@lgqapplé claips ttlgeag%geﬁérﬂ W.8e meﬂ%onasl Application No.

A€
cobEL 885500088, BRI SEARSRR RRR y rne
rranufacturlng wafers, the wafers are often stored in

wafer carriers as the WELBIF THEINVENERNnorted for
carryi ng out sequenti al processes. The type of wafer

c arTl‘lee brddént! ing@dionNreldtaP td Gasystin ffa€ ahiokia@8allasvashing substrate
evol ved from an open cassette type to a seal able

carizers s areaused fqrcy@ntalmm mnmm&mhst@mg patussliy Of gihstrates, such

as %eglg%%rgd?lcfg)r v 3@ C1ss g‘[eass % ontj o%gnal%c sx?b ?r][a%g Oa?lgdtge ]lﬁs&ﬂ,\)eremaﬂer

genkticdlly rBRE@E SRy sibst@teddn the pods at appropriate
intervals to mnimze contam natl on of the wafers and
waf er processing appar
typically requires = funan opere *
renove the pods in a speC|aI|zed pod washi ng
apphrmsmudacturiigewaferss theheafefsare ofierdgsied en wafqyconriedeassthe wafers

omat odwashln emin order to |ower 20 . e o
are AT O A e S T RTReResconr P al Vs PRy vtitzed in
fabALATRA RABAE I Svolvbd il 44 dfeflcasdRS 3&3@% h QedAMHW kfl@osdre or pod,

stem adagt able to a vari etg%of po shaées and

wh@{vqysepgrateast owetafers sfrom dhe eutsideatarospharhi ngne speerily $avored pod
Pat ent hita et al.
destﬁnslékg%‘g% a%?]ggﬁtséjeg%n%a r oeg&%()% @( ni pul ate bot tom
openi ng pods in a wafer washing apparatus. The robot,
howkvengeesssry RElerotthapedst aisppropgateantenials taasininnige contamination

of t?le W&%@I‘S an&@wa?er plE)CGSSYll%grr%SII)jal.rg,tlalS ! STI?enclzlgambl Spelgtl(glr %%Pca ll] ?equlres

a human operator to place and remove the pods in a specialized pod washing apparatus.

There is therefore a desire to provide an automated pod washing system in order to lower
manufacturing costs and minimize contamination from human operators. It is further
desired to provide a system adaptable to a variety of pod shapes and styles, as well as

various wafer washing apparatus.

U.S. Patent No. 5,621,982, to Yamashita et al., discloses the use of a robot to
manipulate bottom opening pods in a wafer washing apparatus. The robot, however, is
not adaptable to various washing devices. Moreover, Yamashita is only able to grasp the
pod and cannot manipulate any other carrier component, thereby being unable to
individually place a door and a container in cleaning equipment, which necessitates

manual intervention. There is therefore a continuing need to provide a wafer carrier
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pod and cannot mani pul ate any ot her carrier conponent,

t hereby being unable to individually place a door and
w@2@eneHikher in cleaning equi pment, which neceB&T/US108011159

manual intervention. There is therefore a conti nui ng

vl XS P i T 88 o Dorsrlenlffoa ppARAT fogt adaprabitiey

needlddr ess the af orenentioned automati on and adaptability
needs. SUMVARY OF THE | NVENTI ON Di scl osed is a system

and nethod for automagj dl f waf er

carriers for 5 a was gm%gg%gfl‘%&ﬁgﬂg—system

according to one enbodi ment conprises disposing a

r obBisclostdsemsyatehpadi methad cﬂonﬂmltcunatingghs batdliog of stkrtcheriers for

Th b f | udes
@ iR ISR sTER Sorting Busaa pre R e gisposing a

robdPBERREN 2 WadBPIaNd UnMAdER dec@bn, RAEYha RéhsBin %%9&%% The robot
conponent for operably engagi ng t carrier

pre&i%ﬂy lnglu@%ea aatrb thairsmay, canhjise ob brst rengagieg comporsat fprepperably

exsi b, EFHEE B e Busehnt BiRse R s AR LoriedRhl gesing e

carfleoo@nd In 08¢ lehtbodiigdy, e GobdteRnidvas @i tdribesfackéehe carrier
§$S|t|ons mnthln t he washing apparatus. This

BleHasns thebedy mhileaganinining ppssessign offthe feore| Ehe caipedoor and

carﬁ@lnf)@dan% %ﬁgﬁ@&f‘ﬁlsre Stletctljv? R@'ﬁtl&@ \Qﬁ%ﬂnatﬂg ?]?ﬁﬁgta?“ga?at% This

parti di nent e present inven
proeedaivé & reeatel fohamdéviahgf the clean mafe bntaimenosigpbnsashi ng
for wafer containers. 15 It is an object and advantage

Of |at 5111 8we earﬁlﬂg&ggﬁtgg@ a%c tlﬂeenﬁ{o%%rgg‘its oP ’iﬁ%n@trést% 1nvent10n to

nmprove t I enc

enabﬁrsfastﬁghajfdhhg & vafyedut Qﬁlﬂlhﬁieﬂezrfe&huigtfot wafkh c@b;uﬁeﬁs and
advant age of particular enbodinents of t he present

i nv n ey t he. cost n

c onﬁgg %12 Pb 681‘] e%nd, V%I}] a%eoof epcatrtlcu zg %rg%m@{he present invention to
impraré ihewfdicesodcianmng s ﬂftoﬁlb.\tﬁlg)ﬂhe eIking BY eHRtv Fer doditainds.

mnimze the tinme required for handling in the washi ng

gr o 3? %%ﬁt)]gcto:?ndaagigal?? eeg(téﬁ,ﬁarr]tlg 21%}1%{1% oP ﬁll%tplrgsléntainventlon to

reduce the cost of washing wafer containers.

It is an object and advantage of particular embodiments of the present invention to

minimize the time required for handling in the washing process.

It is an object and advantage of particular embodiments of the present invention to
provide a device that can separate the door from the container while simultaneously

transferring both to a washing apparatus.

It is an object and advantage of particular embodiments of the present invention to
simultaneously transport the doors and the containers to the loading and unloading section

where the doors are installed to the containers.

It is an object and advantage of particular embodiments of the present invention to

address the disadvantages present in the prior art.
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provi de a device that can separate the door fromthe
container while sinultaneously transferring both to a
woer®hioygj4apparatus. It is an object and advant BgEUS$004/011159

particul ar enbodi ments of the present invention to 25

si mul taneously tra I | ont ai ners

to the | oading and%o%&gﬁ% 4\ B < he doors

are installed to the containers. It is an object and
advaltad) ol pdep indan atevembou retotmtadl wafee quresrewhshing system

[ ny: ion tp ..addr the disadvantages present in the
aCéé’?euﬁggan?%} eMBOqHAC b‘gff}/sl%%ie e %2004/ 011159 BRI EF
DESCRI PTI ON OF THE DRAWNGS FIG 1(a) is a top plan
vi eWlGf 1(Apisadidardvwdianfeiomatadrivaer omshi washsngsdysiem according to
ac o(rl.di n f@ an _enbodi nent of the present invention.
A gmEp T’(GB?(’ © QrespdnVAEdN of an aut ommted wafer carrier
washi ng system according to 5 an enbodi ment of the
pr eF&G! 2(apveatiderviewloba el hirsl for ahdatometed ofafer dantewtwashing
hand for, an aut opaf.ed q\_/@Ier carrier washing system
Sysi@g GF‘EW‘%Bg {panFmBodImaRt R The RSl 81V5pEQENt | nvent i on.
FIG 2(b) is a first side view of a robot hand for an
aut dib@t ecb)viafefirgasidd efew vhaNiobgt Bxsd €N A€ Qafotialdl Wafer carrier
n enbodi nent of the present invention, 10 FIG 2(c)
wasking systere AeFosding o Mbsinbdinteptaf dhe praprat fyientien. aut ommt ed
waf er carrier washing systemaccording to an
enbeuGNe@RY i0h sebvhdpdies ety bNYadbétMundHoBan Hi@mdtséd ¥afer carrier
side view of the robot hand en%agi ng a_ carrier door
waghige systap pecording fysn epbheRipiiler presabbyeniiemt of t he
present invention. FIG 3(b) is a top plan view of the
car Fi@r 3@5@@@&@ VBRI th® frotibt 1RO tenBavitl 2 larrRRARBE B8 @ carrier
carrier body according to an enbodi nent of the present
body,gesatdinghto am embogiragntiof the presspt inyemionof t he carri er
door engagi ng nenber of a robot hand' according to an
embeui e i9fa tdpeplah 888 tofl MY RAEi@ engaging member of a robot hand

engaging a carrier body according to an embodiment of the present invention.

FIG. 4(a) is a front view of the carrier door engaging member of a robot hand

according to an embodiment of the present invention.

FIG. 4(b) is a front view of the carrier door engaging member of a robot hand

according to an embodiment of the present invention.

FIG. 4(c) is schematic for a carrier door engaging member actuator for a robot

hand according to an embodiment of the present invention.

FIG. 4(d) is a schematic for a door engaging member actuator for a robot hand

according to an embodiment of the present invention.

FIGS. 5(a), 5(b), 5(c) and 5(d) are plan view diagrams of the rotation of a wafer
carrier upon a loading and unloading station for operable engagement by a robot arm

according to an embodiment of the present invention.
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FIG 4(b) is a front view of the carrier door engagi ng
menber of a robot hand according to an enbodi nent of
W0 b@4p93a3ENt i nvention. 20 FIG 4(c) is schenmap¢TUS0N4/611159
carrier door engagi ng nmenber actuator for a robot
han c [ j .
: nvgn% %(%5 g'ialr%ié %F%;Btﬁag%ggﬂsﬂﬁﬁﬁgln?&lta&lg g@%lg a carrier door and
a cenga odygaceniiey toatt anetiodimér fof therpaésahit 1Inaétd1onac cordi ng
to an enbodi ment of the present invention. FIGS. 5(a),
5(b 5 5 ra
r ot g‘ goé](?}z) 1 %gﬁian \glg')/ ot lpclat?%lc‘f lf)l%\é\énq n%ga ﬁag%eaod‘oar %Ihd la carrier body

to autbmatdi reishibg ef@ipnicat ac@@ﬁlﬁ@albeme:ﬂgﬁgﬁimm of the presenti@bention.
arm according to an enbodi nent of the present

s o 108 ol b e P NGB ol pie(on of @ wafer

cagieB PO Y Padiaf4ndr ueMting B@tian Gar bp&hblL cwhga £ fdierneg robot arm
to_an enbodi nent of the present invention.

acgogding i gherpbediment of theprigsert imgniivesent i ng a carrl er
door and a carrier body to automated washing
eqU[FMt}EdSl%) ﬁca%i?dléj{fl@ﬁ' d(ffh) @Boﬁl( he @iéﬂ(iﬁﬁgbﬁle&fsl}; ?[‘%sﬁgg g%altner door and
i nvention a : an
a oarr@wqusa@calfdsngﬂo anteshodimert @ﬁﬂ@fpr%seWam@entlomar ri er upon
a | oadi ng and unl oadi ng station for operabl e .
engagye! By 1 iR 36801 A6 Qél{ﬂﬁh Q PEHIBA rier bod
of therm;r%lge%bt [ nlvent |aon Bfe |gsa aaﬁgﬁrgﬁgv?ﬂew g%mer o
to gutpbist Weakhidg sqmphlea‘n@oq@lu;g tgraasmhogmem af thegresdnoinvention.
and a carrier body according to an enbodi nent of the
Pr e§8at 7(HYEAEAR vidk IFF au%&ﬁte«g%va@elpécgﬂaﬂ{éreWa&flngadevwe with
robot hand presenting a carrier door a carri
walfeydbprrier doerstodrbodids plasdd thereequi pnent according to an
enbodi nent of the present invention. FIG 7(a) is a
fro % QB fofolals [
dev??:% zﬁvl@&a rag‘gr ri e?ﬁdoorrggpg @3&%6&91%3% %gner body and
catrtsedeorrwithish G altomatedsy afersdoteningr @wshnhg denige.t h e
respective placenent of a carrier body and 15 carrier
gg\?'w met merbré’srénﬁﬂltvg%neg E\Q@én%[)lectg N Ab0E 'ino\ﬁ?f?&'tlglgs and alternative
forms, spec1ﬁcs thereof have been shown by way of example in the drawings and will be

described in detail. It should be understood, however, that the intention is not to limit the
invention to the particular embodiments described. On the contrary, the intention is to
cover all modifications, equivalents, and alternatives falling within the spirit and scope of

the invention as defined by the appended claims.

DETAILED DESCRIPTION OF THE INVENTION

Referring to FIG. 7(b), a FOUP and washing device are illustrated. The FOUP 1
may comprise a container or carrier body 2 for storing a plurality of wafers, and a carrier
door 3 detachably mounted to the opening of the front side of the container 2 via a latching
system. The carrier body 2 has a holding portion 4 mounted above the carrier 2, and can
be automatically transported by grasping the holding portion 4 with the door 3 sealed in
place. The carrier door 3 has latch holes 5 and latch bars 3a which constitute the latch

system. The carrier door 3 is latched and unlatched via the latch bars 3a by inserting
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Wil e the present invention is anenable to various
nodi fi cations and alternative forns, specifics

wao beneefishave been shown by way of exanpl e i n PEEUS2004/011159
drawi ngs and will be described in detail. It should

be underst.,ood, however .that . the i;ntegti | S ‘1
ke A R B A b B S5 TPaPhRENr 7T gbs whioh i
herél8si@tbipehtedBY felgercRts partyof thib epdeificribn,atisdlssel oneBpe of FOUP

cover all nodifications, equivalents, and alternatives

confegnlptag bixithpresentanvgstion: hhesedesing skill m the arhvihiecagnize that

o BEafE P B et R R e e o marting fgm e spii
or seGpFoahe prratriimgntien.i ce are illustrated. The FOUP 1
may conprise a container or carrier body 2 for storing
a phuralit f fers, . ri door 3 .
e AR Vel BN o RIAGD 5 S0k e RO, i potin

opdrdtfoncie Bétah Redleat Moo whératteddog Bigskpdarated Hone dier wafer container 2
_body 2 has a hol ding portion 4 nounted above the K . .
prigrp engagemeniawidh theivashmelevisadt | neisyitile waphipg devigs)is disclosed
: aspj i n 4.0N a4 : Wi t 3
in HLARRAE, U'S, AL MApBRELAN shilt A oREPs 3Pl horcby
incombrtedlay sf@aneshisqiartcalithisi dpatificstivn. | dhose haysg dail i ke art will
3is |at

recgg{iéel gi@t g %{ bggs (of ﬁ)&asﬁgleg\?@%%éﬁz{yggegg;e% yvktﬁo&thc?eplafatltn%hfrom the
spigg;/sgé?@%ﬁxgﬂl%gégin\}éﬁﬁ&mi nto the latch holes 5 and
rotating the keys. U S. Patent No. 5,915,562, which is

her eby i ted b f t aof thi
Speéﬁ%f]ilcle}%{: 10 ' f()}rsgﬁéépgzigébiﬂf@erﬁggpﬁ@ce %glg%p@ar gfmoerbodlySZ and door 3, the

wageg :B%ﬁ'%féf k&?ﬁ&hemé a{raﬂalgéc? REME WARANR ta.gﬁﬁl‘a‘%lg%g ?Fed@t%i’rhﬁgd positions.

e art recogni ze th types of
In Waf exampley lefr and right sifles iofrtbe nesidd ef weeberwp tihdude two container

epartin jrit f .t t .
wailRERUTR: SAAELP: BF gR G 0T EE 89204 o q TG SARsh portons
arel hen WedsBEd. Cak fibre fhel wadllife WRSIHNGs cORPIH, BB BollySetankdndoors 3,

a clean roomwhere the door 3 is separated fromthe
respeetizelycamttakianequt 21 thy weshing deviga§eatisniiftiig therupper cover 7. The

doc\é‘vl‘rsjl §Ea:r% %é:g?aﬁyc a“attaghe(gaghgig ir%.%%tﬁfﬁ\g?é%itr %g%%? ?I ¢ %hél% the clean sealed

I’n""Co- pendi cation
wafee cbithin®e.arcl @4 Bt &P, a whio€ Btotage Mesadby. 10 i ncor por at ed
by reference as part of this specification. Those

haViA?lgau%oknilr!lt.ed ivv%fetrhc%rr%rt W\a’,\éihlirllg system according to an embodiment of the
present invention is disposed within a clean room C-R, as shown in FIGS. 1(a) and 1(b).
A loading and unloading section 10 and a washer 6 are positioned to oppose each other,
and the robot 20 is positioned between the loading and unloading section 10 and the
washer 6. The loading and unloading section 10 has three holding tables 11A, 1B and
11C disposed on the lower side and a holding table 11D disposed on the upper side. The
loading and unloading section 10 may serve to appropriately position and hold wafer
carriers 1 at suitably located holding tables when the wafer carriers 1 are fed to the
unloading and loading section 10 by an automatic feeding machine (not shown). In
addition, the loading and unloading section 10 may serve to hold the wafer carriers 1 (each
having the container 2 and the respective door 3 attached thereto) and to feed them to the

outside of the clean room via a loading port (not shown).
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recogni ze that other types of washing devices may be
used without departing fromthe spirit or scope of

W@ b@4p93a3ENt i nvention. As shown in FIGS. 7(a)PErnus2004/011159
7(b), after separating the carrier body 2 and door 3,

theﬁh%\golg%gt?% i{ %’t ﬁ) %Q%@m nga a%%gl B dosﬁlsotntﬁi and holding the

corltdih&s @ anpPlage rétefableafheoughgh suisdblieanglé biyhe rotatihgleyaém. In this
washer 6 include two container washi Egéportlons 8a a

emlppimgpy| ﬂu:d&ldm&ﬁ%hl% 411D as ppsiviancd ot areved jighen thapdhe h@thng tables

0 [
11@81{% %ﬁﬁ 1t1<”€ %% tg’aﬁ@ﬁ da“g{g %utagb fdkﬁa?%pglgtllpe\fl gcfo?ﬁ%] t for the
autametetl MMng lsysterh t Refmh imngneekd 1B clesignaes ar alricbhditigning device
t he u€$ ver g The doors 3 are securably attached
mopfed g ?elk%b‘g@tt ¢ele@xFoMEr bodi es 2. Then the cl ean
sealed 20 wafer containers are transported to a use
or shofmagker! ®datthenllustnteduéabadiednivil edpabler 6 e.rashmg two wafer

washi ng %ysten1accord|n to an enbodi nt of t
carpprsd (pect Wllmtwers:an*seré’pgﬁ%géad e ﬁi‘rﬁleh Qe éhswif@@uw The
1nsﬂl§ of t\l\gx\ﬁﬁnkgg}a r§fis 6]11§)ﬂan@a€31din‘go(\9% hm%pzlr%a(ﬁ' 19 Pds rl%odsed at the left

unl oadi ng I on are positio
sidoppdsthc edgit add)erespectingyt hin rtlebetasig i pargso6a tandn@d respectively,

congShIEPE Bt BLHAR LR 00 BAICLE PSP don ARG pars 9a

an(f % B6sifi ShdBolt akd §§or§]3’A 4 Bd@fdn, tillél Gosl ﬁﬂ@ﬁg%aﬁﬁ 9%hR8d 9b are

| oner side and a holding table 11D di sposed 6n the
configuead toi meuntTind remoue itheydeors 3uvikdaidh systews thadrard Ginpiday to latch

sysly Re hiBRE SR ieRiofing RERhond Wil g falRe@igranciong. The

wadlit 6imBad dodktsucledotutdthtically Rash &l BihgRGr A I@aHty cfasifBdcarriers
section 10 by an automatic feedi ng machi ne (not

1. shown). In 30 addition, the |oading and unl oadi ng
section 10 may serve to hold the wafer carriers 1

(eathe bt iNngist e i€ TR }HidEE of B E1dalSobRS PR WhereHP R container
3 attached thereto) and to feed themto the outside

corgponehegresRBm PO oFi aarckot bami Ay hpor firgthend sheagine compgnent 23

o TP 1, (0SB o

pregaint aivesticn As ﬁfa)delar*ERICCRm abo eﬁbhf OYkghkaw:s uEléalbﬂce Corporation.
angle by a rotatjng syste In th %

However, those having skill it the art will recognize that other robots suitable for use in a

clean room may be used without departing from the spirit or scope of the present invention.

In the illustrated embodiment, six robotic segments T, B, R, U, L and S are used to

minimize the consumption of space.

The articulation of the six segments for the illustrated embodiment is as follows:
S shaft rotates (at plus and minus 180 degrees), L shaft rotates (at +120 degrees and -90
degrees), U shaft rotates (at +90 degrees and -80 degrees), R shaft rotates (at +165 degrees
and —165 degrees), B shaft swings (at +230 degrees and -50 degrees), and T shaft rotates
(at +360 degrees and -360 degrees). The first engaging component 23 and second
engaging component 30 of robot hand 21 are operably provided to shaft T on robot 20.

The first engaging component 23 comprises a clamp system where the holding

portion 4, termed a robotic flange, mounted on the upper side of the carrier body 2 is

6
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enbodi nent, the holding table 11D is positioned at a

| evel higher than the holding tables 11A, 11B and 11C
WO poogiogBan7 t o minim ze the square footage of theCT/US2004/011159

footprint for the 5 automated washing systen1

Ref erence nuner al 13 desi 0
ol o88 HTPED 2 oo hE Gy T b RO IGOHT g, More
speWiishIey, i® tHi8 corlfizukdtions b hatred geatbhgi menbers 24 cag abéreblgfcoupled to
washing two wafer <carriers 1 (specifically

basg a4 jvticlp ¢l icemneptednie shalt Eaby PEOL dB)r2S- 3)Graspmg members 24 are

congﬂoﬂbflgggﬂ&pat"dfé %Sﬁﬁﬁlon' gif:!tl gﬁ%aqfacﬂ%ﬁ% ﬂgll spose%g}ﬂé a ﬂeﬁmatlc or

hydraflic @il e;oﬁlpﬁsﬂngea rpugdm 2%i e a cylmﬂelcihoumhg/ 27In 'Iﬂi&egrasplng
vvashigfg parts 6a and 6b res‘gectlve con

meppbPg; 4 OpRRSEscagh ol B PSS | BRPHI PHIORS 2"t piston 26 is
pos%tﬁon%gdat (B?Q‘\ffaf‘ %edgﬁgt ?ﬁ{st #hd9%h tl?engr %ﬂ ?Cfﬁérﬁlbéw 2@% bt @ylinder

oor s Ion, the do ding parts 9a
howsirg Eblsaleotald:pfa‘steged grda fiest rgmptngancmb@"wv‘aamh@t dm@r 29a and

\Y; atch. sy t hat ar simlar t
rody B i BRSSP B ISR P S PSRy P 1} B Rt chggber 290
Thé Rgst %ﬁgi%lﬁg cHApbRat 23 isTPssiéne B&iteBthBBYcoRE engagmg component
constructed to automatically wash a single or

30,s whewn in/FI6E. 2@af er carriers 1. The robot 20 |s set in
the mddl e of the clean room CR, wherein' a container

co ”HPS;%‘P&U&J BStRI Jrgk H%r fabRBerR248ré ghﬂﬁf\‘)@l %%va?@ﬁaeacamer body

first nd engagln conmponent 23 a second hand
2 ie lagaagpﬁm gounditipn res sho 80 byAhs duli dibe én iF Ybod(by bbapycdndaingrswgaging

sent i.nvent.i on Y Al
POIFIPBE% l?sg%ﬁgsﬁkgy IS E%‘%‘B%Sr %‘h %ﬁog‘ %%E\Ve?"“flﬁ g‘glé‘mm”y via
retiABNoMEf Blirbd 28 Mnth Pestéd howdid 27.€ CTigdaz@erthddly 20isheleasably held by
robots suitable for use in a clean roommy be used

thefirstrogeside perrponegt 23-om the spirit or scope of the
present invention. In the illustrated enbodi nent, six

r obghi GeH8EMBM End corBporint $b idshARA iR AIGS. 2egR(bY 2(c) 4(a), 4(b),

m nim ze the consunption of space. 25 The articul ation
4(cpnd Hel)si Xhe sagandengaging compopent dotengeged apdisangagas thegloor with

oG AP o 0P B T 00

sedéﬁ@ reﬁgﬁgmo tbiapadent BOtiapas/idal withQ dt&@rmﬁﬁngﬂyblerﬁ@m holding the

rees R shaft rotates (at +165_degrees
eg oldmedpard 3Lwi "ng‘shc(lé g bogrd %I]ebs? comaect ﬁg tQ s%aft T of the

rol:ﬁj)? g6 %?dsr)ase aldnl ghaft rotates

The holding board 31, according to one embodiment, is in the form of a hollow,
flat board and is somewhat smaller than the door 3. Four suction cups 33 are provided to
the board 31 for enabling the holding of the door 3. Two key members 35 are provided
to the board relative to the locus of the latch holes 5 of the container 1. The suction cups
are provided with a central suction and discharge port 34 to which a gas suction and

discharge hose is coupled for selectively retaining the door.

In this configuration, the door 3, separated from the carrier body 2, together with
the next system of opening and closing the door, is attracted and held by two suction cups

33 on a diagonal line. The suction cups 33 are disposed on the board 31 in one
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(at +360 degrees and -360 degrees). The first engagi ng
conponent 23 and second 30 engagi ng conponent 30 of

wWO0 oiwmenotiand 21 are operably provided to shaft ACDOS2004/011159
robot 20. The first engagi ng conponent 23 conprises a

| anp syst ere the oId| ortd 4 r a. . . .
configind P BRLEVS e Atk 0k e HEAgar gy fefhe amier 116
pos@itied @/dif@ent dretion. 6 WO 2004/ 093147 PCT/ US2004/ 011159

clanped and uncl anped, as is shown in FIGS. 2(a),

conkpy fiekttioph:S huiion o tgh A8 FrigRRaRe dbe b py Yaft body 2

Th@@@fﬁ&w 188k & tethfed DABR 18dkag¥dh InSFIGSNBEH I AY d 4(d
shaft T %y pIVOtth% g% aElng menber s Zﬁgése)mqgan @

The: dinkags} Iaamr91naot@a&lleelllb§traé@d gmbpdiment, eprprifene pvetadly omounted

act%ag?%';gq chg'ragI? B{Iﬁ)eg?ebgzﬁ 4 ge?ﬁgtgl&lgr)l/ h ugl\f déﬁgé h%o%\kzl i%x‘%gﬁed to the

boa@dl 3% piidfin MBABET3D. 24ig0fHaas @o@mtedab hbé to@mildwfeﬁe Bkpandable and
asplngﬁgortlons 24a. Thﬁmglston 26 is osi tioned_ at

retréetahIéap ndi ¢ithe grank imerper (08 prtagbhespmapdedio jig 38a

nder hou3| ng 27 is pivotally fastened to
Wa%g?ﬁ % g%ﬁ@p i ng nmenber 24 via pivot menber 29a and

rod 28 is pivotally fastened to a second grasp
menbbe key manzbes 35i exdendadhoagh dols 3ty fqrﬁ@dfmrmldmg board 31 and

sup§e DIct oﬁg E é%g?%g € 2\08 rﬁ%% eiééatnegtglhtahg @&F%%:Pé%%oll%ldt 3%, g@ﬂ Hj FIG. 4(c),

is shitcB@Efrafnl Dftradied bo@ﬂi@ﬁt@l aﬁnge)dlmﬂlb@ p6sifién,ahewh ioBEHht4(d), cylinder
down toward the carrier in an open _condition

37 gove VAR BYETERE 40U KRG oL e key pyembeg & 5ds frvachyt from the
unlSREFRkiRGn H&&ﬁ 'nPEIé 4(8) Wﬁ@@.ﬁ&h ngaslﬁ&?%ﬂﬁﬂﬁﬂm 4(d). . When the

portions 543" at" both SI ving horizontally via
exphhdabtd¢ amttetractalote rodaS ob«ziylﬁﬁelr 3it & splesticay h:‘dmastledgcezfmember 351s

svilGacPhg SOl bosin' 150580l Shlab ' D6 e of e
expABdAbie SRPMaktabIEKEESS APdraniefmbinbedcz) . 4(a), 4(b),
4(c) and 4(d). The second engagi ng corrponent 30

A RN TN e A
oSS B sy Toasad pisantuandsal s et 56, an i
and FIGS. 6(a) thru 6(f). The wafer carriers 1 are placed on the holding table 11 at two
locations by an automatic carrier transporting machine (not shown in the drawings).
FIGS. 5(a) to 5(f) illustrate a first handling operation. The holding table 11 is rotated
from the initial position shown in FIG. 5(a) to a position shown in FIG. 5(b) at 90 degrees
in a clockwise direction. At the same time, the robot 20 is driven so that the second
engaging component 30 of the robot hand 21 is positioned adjacent to the door 3. When
the robot hand 21 engages the door 3, each key member 35 is inserted into the
corresponding key hole 5. After that, the door 3 is attracted and held by the holding
board 31 via the above-mentioned suction cups 34 and the piston 36 is actuated to cause
the switching of the key member 35 from the latch position to the unlatch position. After
the door 3 is moved away from the carrier body 2, the robot hand 21 is rotated in the
direction of the arrow shown in FIG. 5(b) by 90 degrees to be horizontal with the door 3
on top of the hand.
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door 3 via a holding board 31. The holding board 31 is

connected to the shaft T of the robot 20 via base
woreoobe93182. The hol di ng board 31, accordi ng t oPCIES2004/011159

enbodinent is in the formof a hollow, flat board

r than the door F "
cup oSBT Bt Gl 3lhes St 237 B8 GRERH Hsitoned
horitzhﬁtaH?'aﬂﬂFﬂ]ﬁb lﬁlfldf(ng €aHI® 01 isFotalettbyKES0 d@[’éb@ﬁﬁmﬁﬂw@foeltlon shown in

CfrOVI ded to the board relative to the | ocus of the
FIG. &{Wroribe egms%ﬁhqwrenb% 2(Per Next, the sy cpgaging geyaponent 23 is

mo%ietow 'tﬂ% gnaé/‘%h% 5 uc Ii 5y ltheséi)‘fl'(ijdn?é} 2315}{111 Yofif %‘atépgﬁg RRbdbers 24

I on and schar ge hos
are ﬁopm;litﬁﬂl tb Cgraspehemgagmgportﬂinaﬁl viaagtuttien oﬂixhe cyllin‘der R6,sas shown in

he d d f
bt 20 S oo S L BB e s
I
e RO o PO 82

33 are dlsposed on the board 31 in
>00MpotpAPbRCANd 08 4pBIeR1En 50 é@&tﬁ?@m ﬁlﬁdéli?cté‘al phthte arrow in

FIdC \g?d)? }é‘l%h%f%r tfie 8‘1‘1% (ﬂ[gcgg 'c&g})%k%tsdt‘aod'e £8ed fo b %gilltlon shown

05| rent ectlon
in FI&0B6)s Bher, mlmcrtobotrhand Alas abreadhtb mnizatocﬁhe tdher 3awd cdrrienpody 2

o e WS s e TR Bty B ST .
con%nsgér dh r%%s 08& by Bn‘gﬁ%&%’ it dAGRE ‘ébﬁ‘tgm%f) tha?ng hdrtish reat e‘ﬂ‘h% goor 3 is

rises a pivotally nountied actuator
disused o the Komehdiéng port T SwﬂChmgéhe #hows imregtiged ey members 35 to

T T e O IS B o T

sysBiflis f@édsagt Al @y B8mbangs QQ@uBﬂﬂ off ﬁbﬁﬁt}féfléﬂ?/khole 5 by the
menber 40 is rotatably connected to jig 38a via

mommﬁé@tfit@rmb@trhand’llo The key nenber 35 extends
t hrough hole 31b formed in hol ding board 31 and

SUPPhERRMIAL bpLatsn Havn MSFIGRE 6%5 R@Zez@ SnARflto that described for

retractabl e rod 38, shown in FlI , 1s switched
FIGS. cﬁea)atOr Y adlesel tb@bpldmmtabb h1n1Serx>t byl 9B aisisteep dtom the initial

ro R i Yo FAR T BP0 S TRE B o
dirddfien in the above handling operation (rotation in the counterclockwise direction). At
the same time, the robot 20 is driven, so that the second engaging component 30 of the
robot hand 21 is positioned to oppose to the door 3. When the robot hand 21 is adjacent
to the door 3, the key member 35 is inserted into each key hole 5 of the door 3 and
switched from the latch position to the unlatch position, similar to the above mentioned
example. After grasping the door, the second engaging component 30 is rotated by 90
degrees in the direction of arrow shown in FIG. 6(b). Then, the first engaging
component 23 is brought engagement position with the engaging portion 4 of the carrier
body 2 for engagement as described previously. Next, the robot hand 21 is rotated by 90
degrees in the direction of the arrow shown in FIG. 6(d) (in the counterclockwise
direction), so that the situation is switched to the position shown in FIG. 6(e) where the
front opening of the carrier body 2 is oriented downward and the side surface of the door 3
is oriented upward. The robot hand 21 is turned to move toward the washing apparatus 6

wherein the carrier body 2 is disposed on the holding part 8b, and the door 3 is disposed in
9
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15

unl atch position shown in FIG 4(c) to the latch

position shown in FIG 4(d). Wen the 15 expandabl e
w@na4poetinact abl e rod 38 of cylinder 37 is sel er€T/Us1094/011159

retracted, key menber 35 is switched fromthe |atch

ositi.qn to the l.at ch position b h V. nt. ,0f
e BR3* helfbarat VS o SrmR ARt it 3au AR ETR 3 e set at the
wadKB{EBArtsABa afid B hRpecbivelgPapidri digret Meofathieonmshed 6Vigfdddsed and a
carrier washing system according to an enbodi nent of

washifeg qnegaiiontis periamer on thi ¢amigcogoeeithed i n ref er ence
to FIGS. 5(a) thru 5(f) 20 and FIGS. 6(a) thru 6(f).

Theansf @& WwahingSrdcehs, ah8 dB6raT @fhaA byhBe REdol REgi@Rs Bomponent
11 at two | ocations b{ an autonmmtic carrier
N

30 ancathoparmidrhydsicisiheld bndte Eborgagingt semnenenii 33y the order that is

revgEIRA e o plong Pl e Rab el Rfer s goor 3 and

carHéll Bddg2 BeStanbsuttedho e émpthHeldibg &bld Ol By pststidn efthe robot hand

shown in FIG . 5(2? at 90 degrees in_a clockw se, X
21, dhe eastierobpdy/} istheld emphe holdipg tablrel I gpdthepghe doerrd idpfchgsl in the
carfihods] % SBEY o, SRUABAR"E R nalidl SR Whding and
unlbiing sdecivn hansla ddsired pagdsn b thedmtomaAic termsporkiny maehbher

35 is inserted into the corresponding key hole 5.

Af t t hat .. the r.3..i tract ’ .

ol S i e huehpid o, SR LERGRN L foenld ' paricutr
emBddimants] e dKilsddoin tBOait svileédoghizd thad chaiiRe maytte made in form and

smﬁtchin% of .t he ke{ menber 35 fromthe Iatch_posibiop
detpid without, Aepariéng Seg1 theomiitgndethessops af fsopventian. fhergtore, the
. f iar . n | S .
i S bR b e O ey [ Refiiye and mo
restrickiye.oy 90 degrees to be horizontal with the door 3

on top of the hand. 8 WO 2004/093147 PCT/ US2004/ 011159

Now the first and second engagi ng conponents 23 and 30

are positioned horizontally, and the holding table 11

is rotated by 180 degrees fromthe position shown in

FIG 5(b) to the position shown in FIG 5(c). Next,

the first engagi ng conmponent 23 is noved towards the

engagi ng portion 4 of the container 2 until both

grasping nenbers 24 5 are in position to grasp the

engagi ng portion 4 via actuation of the cylinder 26,

as shown in

10



FIG 5(d). In this condition, as shown in FIG 3(a),

the door 3 is held by the second engagi ng conponent
w@ooaneBishe carrier body 2 is held by the firsSPCT/US2004/011159

engagi ng conponent 23. Next, the robot hand 21 is

rotated by 90 degrees in the direction of the arrowin
CLE%&% 5(d), causing the orientation of the conponents

e switched to the position shown 10 in FIG 5(e).
Then, the robot hand 21 is turned to nove to the door

3 and carrhgr ggf?ﬁ%t«% | pieer aéa':éﬂﬂ:g‘é’?ésﬁigﬁgg it}l}]lgt@ﬁﬁp%lt | Yfer carriers

container holding part 8a an g part 9a.

. I IS di sposed Lacing.it on.the .
cong P40yl PAEP B BLBSHRSRL B o poc e
i n e door holding part 9a by switching the above
AERISoR s “ﬁ@?ﬁﬁgﬁﬁgﬁgmﬁg‘to the | atch position. Upon
| at chi ng, hol ding by the suction cups 33 of the door

hol di ng, 15 system.i .e|l eased, and the ke nber, 35 .
s BUTFLEE AR R ipdtling 80° A MOTE WS be: arvite ey greluding a
the robot hand 21. The hand]ing qperation shown in
Carﬁlet%c?d%’@f%f)hlftgcp%%?l) andsa eqrgr| dgpr WasipgPores:idped f or
FIGS. 5(a) to 5(f). Here, the holding table 11 is
rotated by 90 degrees fromthe initjal ositjion shown |
o Brbot ApapopGTEEEE gt ki Brisiiogiep R bevpral romprising
is, opposite to the 20 direction in the above handling
2 yplti-saemented, badyt wrh hapd gejred deirthe rhodpcthgi hand being configured to
direction). At the sanme time, the robot 20 is driven,
sepgpate Higtcarries deerclbord teepagérigdgonponent 30 of the robot
hand 21 is positioned to oppose to the door 3. Wen
the robot hand 21 is adjacent to the door 3, the key
menber 35 is inserted into each key hole 5 of the door
3 and switched fromthe |atch position to the unlatch

position, sjimlar to the above nentioned 25 exanpl e.
Aftér gr asﬁ“h FUHRateth ovafer e c Bisshing gagicRy Ao %&m eht further

30.is rotated by 90 degrees in the direction of arrow
Cogpp®Agi n FIG 6(b). Then, the first engaging

conmponent 23 is brought engagenent position with the

engagi ng portion 4 of the carrier body 2 for

engé andqindpading siatign apespb by dsgpsed\ediacent the relgiot

hand 21 is rotated by 90 degrees in the direction of

the arrow shown in FIG 6(d) (in the counterclockw se

30 direction), so that the situation is switched to

the position showmn in FIG 6(e) where the front

? ﬁ:@ls |ng eOfS qt] glétgl%%.%ldte %{ egg Zeé v?asﬁlrnlgesrgftsteega g? \éﬂl\{\grﬂ \gﬂgein the

loading and unloading station includes a holding table.

4, The automated wafer carrier washing system of claim 1, wherein the

robot body comprises six segments.

11



is oriented upward. The robot hand 21 is turned to
nmove toward the washi ng apparatus 6 wherein the
w@ 200ni0g314body 2 is di sposed on the hol di ng pareCBDS20841011159
the door 3 is disposed in 9 WO 2004/093147
PCT/ US2004/ 011159 the door holding part 9b. In this
way 5. af t er Théeutoatatede wabs dyprrier angbhitosysteniiof dstin &t wherein the
the washing parts 6a and 6b respectively, upper cover
harld edmpiseswasher 6 is closed and a washing operation
Is perfornmed on the carrier conponents. After the
washi ng process, the door 3 is held by the second
engadirstengaging oenponeht Sdhfignetdtih grasphid @ntdsdbody;iand
hel d by the first engagi ng conmponent 23 in the order
that is reverse to the order for the previously
desersetyad engagihg cgnp@enaddanfiguredfid erasp ke dadsr ddornd
carrier body 2 are transported to the enpty hol di ng
table 11 by rotation of the robot hand 21, the
carrier body 2 is held on the holding table 11, and
then the door 3 is latched in the <carrier body 2.
Then, each wafer container 1 is transported fromthe
| oadi ng andhe agouated adiferagiss twashing Gystomaf dlsiirse wherein the first
position by the automatic transporting machi ne.
engdgitpeogiponket qongsises: | nventi on has been described with
reference to particular enbodinents, one skilled in
the art will recognize that changes may be made in
f or mpan@f ogeesail Igrasping sesmigeppivotialy coupded torebasgiandt and
the scope of the invention. Therefore, the
illustrated enbodi nents should be considered in al
r es piaetyatas fastoned tor egch péthawiposed igraspBmgmegmbarst i ve. 10
WD 2004/ 093147 PCT/ US2004/ 011159 CLAIMS 1. An
automated wafer carrier washing system for wafer
carriers conprising a carrier body and a carrier door
securably disposed in the carrier body, the autonated

washi ng system conprisipg: a, washing apparatus . i
i ncl’udi ng f%% aﬁﬁﬂﬁ%dew\ﬂ%g r?%%a%%h%%@h opglaim 5, wherein the

i ncluding a ) .
second engaging component comprises a holding board comprising:

a plurality of suction cups disposed thereon; and

at least two key members disposed thereon and aligned relative to a respective at

least two latchs provided in the carrier door.

8. The automated wafer carrier washing system of claim 1, wherein the

hand comprises:

means for grasping the container body and means for grasping the carrier door.

12



carrier body washing portion and a carrier door

washi ng portion; and a robot operably di sposed
wa@eajoaoens7 t o t he washi ng apparatus, the robot PCT/US2004/011159

conprising a nulti-segnented body and hand joined to

the body, the hand being configured to separate the

carpi er doQkohdtIsR dhArtGrakted Safd? @i ier &zasﬂi‘ﬂg s?eh!érﬁ Nk Qfhfer carrier
waf er carrier washi ng system of claim11, further

to GOWREHA 9 rgnl QGA gr @gug, e %g&ﬁg d%&asécefabgpséa egeywithin the

dlsposed a nt t e automate

ﬂgﬁ§ﬁ3 %mgﬁgh n1of claim2, wherein the
0

station includes a hol ding
table 4. The automated wafer carrier washing system

of 10 (A, robot body conprises six
segrgrehﬁ%@sg'%&@%[%‘%h%slm PCT/ US2004/ 011159 5. The
aut omat ed wafer carrier washing systemof claim1,

wher e gt ifned' 30 dné %Hag $%5 hafd fihE188inE NG g:n% gmga rﬁ:omponent

conmponent conflgured t grasp t he contal ner bo

o FEOR 5 SI0AY Q0 FRIRRASNL, CONLLANLEA 40, & nﬁ@eﬁb&nﬁmd 0

tem of cIa|n15 wherein the first engaging
g”@%ﬁﬁ Bhprises: a pair of opposed grasping
nmenber s plvotally coupled to a base; and an actuator
fastened to each of the opposed grasping nenbers. 7.
The automated wafer carrier washing systemof claimb5,
wherein the second engaging component conprises a

hol dpng b?ﬁﬁed a&t%HEEédS{VQ r cgrrf%% L{%a%hin%yi)g{eﬁ e ia‘ﬁ‘ﬁ §,"Rferein the

di sposed ereon; and Iea
rd%¥gg$;ed t hereon and allgned relative to a respectlve

CHLPPTISGER S S RE Sy ovi ded in the carrier door.

11. The automated wafer carrier washing system of claim 5, wherein the first

engaging component comprises:
a pair of opposed grasping members pivotally coupled to a base; and

a linear actuator pivotally fastened to each of the opposed grasping members.

12. The automated wafer carrier washing system of claim 5, wherein the

second engaging component comprises a holding board comprising:
a plurality of suction cups disposed thereon; and

at least two key members disposed thereon and aligned relative to a respective at

least two latch key holes provided in the carrier door.

13



8. The automated wafer carrier washing system of claim

1, wherein the hand conprises: neans for grasping the
w@oemwkader body and neans for grasping the carPCBEDS2004/011159

door. 12 WD 2004/093147 PCT/ US2004/011159 9. A robot

for an automated wafer carrier washing system the

-wafer carrier to be washed conprising a carrier body

and a carrier door securably sealable within the

carrier body, the robot conprising: a nulti-segnented

bodyi3. and A dobetdfoj e BREmiatedtvdetseyer vbi&ﬁi@gtem, the wafer carrier
including a first engagi ng conponent configured to

to BE Awdehdd EorhPiMiRd ARARY Bbdy ARG 2% BEG UM %E&@%ﬂl{ﬂ Jealghle within the
rier oor. .

conponent configured to grasp the car

caﬁﬁfbé&ﬁﬁﬁﬁ%ﬁ&fﬁgf?&%%arrier washi ng system of claim9,

wherel'n the dy conprises six segnents. 11.
The automated wafer carrier washing system of claimb5,

wheraehilitdREmbhtbd bod 2 AEAYI N conponent conpri ses: a
pair of opposed grdsping nenbers pivotally coupled to
a base; and a linear actuator pivotally fastened to

each lﬁfndgbﬁleﬂ REQRE @o_@j}, ARPhAL Eﬁ%liﬂ&?ﬁ%s mehRs f&h%_as ing the container
aut omat ed wafer carrier washing system of cl |rR?§

bo&@%&ﬁh@'ngr%§§%ﬁ%gwqﬂggghg&7conponent conprises a

hol di ng boar rising: a plurality of suction cups
di sposed thereon; and at | east two key nenbers

di sposed thereon and aligned relative to a respective
at least two |atch key holes provided in the carrier
door. 13 WD 2004/ 093147 PCT/ US2004/011159 13. A robot

for 1an aut anBb&chan@ & medpilh@lg WARPLAG SYsHhSiRents 3 an automated
waf er carrier

cleaning system, the robot hand comprising a first engaging component and a second

engaging component, the first engaging component comprising:
a pair of opposed grasping members pivotally coupled to a base; and

a linear actuator pivotally fastened to at least one of the opposed grasping

members; and
the second engaging component comprising a holding board including:
a plurality of suction cups disposed thereon; and

at least two key members disposed thereon and aligned relative to a respective at

least two latchs key holes provided in the carrier door.

15. The robot hand of claim 14, wherein the second engaging portion further

comprises

14



to be washed conprising a carrier body and a carrier
door securably sealable within the carrier body, the
WO emenxaenpri sing: a nulti-segnmented body; andPEr/bisavd4/011159
joined to the body, the hand including neans for
graspi ng the container body and neans for grasping
t heatiakagearperhddr conhdctedtor ofixat ertilotaatoof i kepiileatbersy
waf er carrier components in an automated cl eani ng
system the robot hand conprising a first engagi ng
c onpanait mambiemhaaog adirseegheidg scamdoerehtthe fitsg ehd roftthe crank
engagi ng conponent conprising: a pair of opposed
megibas ppergblyresiieeed po tetlakbye; andipl ed to a base; and a
i near actuator pivotally fastened to at |east one of
t he opposed grasping nenbers; and the second engagi ng
C onmpm aénitocopypably icogneatekd abd mdtgarﬂmembenmidlpimtguy canected to the
plurality of suction cups disposed thereon; and at
mﬂmﬁgﬂod&m key menbers di sposed thereon and aligned
relative to a respective at least two |atchs key
hol es provided in the carrier door. 15. The robot hand
of claim 14, wherein the second engagi ng portion
further conprises 14 WO 2004/ 093147 PCT/ US2004/ 011159
a | inkage operably connected to a first end of each of
t helkey neAtmethod af antanktademizhinghelwalgr aarfierss theewafeapatriers to
a second end, the first end of the crank menber
be GpRh&D '(:Umﬁﬂﬁiﬁgcat EAritobddie ahd RAKAGEer ddte REuABlUSHaRble within the
operably connected to the crank nenber and pivotally
ca&i@f‘B&Bl fd rﬁ&h&d‘@omﬁ}%ﬂg 1.‘119 siepasd. 16. A nmethod of
aut omaf ed washi ng of wafer carrlers t he waf er
carriers to be washed conprising a carrier body and a

car péfévil@Me caffdddabt fomard eftier dyith & est engaging component of

a robotic hand, the robotic hand operably connected to a robot body;
grasping the carrier body with a second engaging component of the robotic hand;

placing the carrier door into a portion of a carrier washing apparatus with the
robotic hand, wherein the carrier washing apparatus is configured to wash both the carrier

door and the carrier body;

placing the carrier body into a portion of the carrier washing apparatus with the

robotic hand;

removing the washed carrier body from the washing apparatus using the second

engaging component of the robotic hand,

removing the carrier door from the washing apparatus using the first engaging

component of the robotic hand; and

securing the carrier door to the carrier body.

15



carrier body, the nethod conprising the steps of.
renmoving the carrier door fromthe carrier body with a
WO poog9Bmyagi ng conponent of a robotic hand, PE¢EUS2004/011159
roboti c hand operably connected to a robot body;
grasping the carrier body with a second engagi ng
conponent of the robotic hand; placing the carrier
door into a portion of a carrier washi ng apparatus
with the robotic hand, wherein the carrier washing
app&7.at us Tle owmtifddgof ethirhol Gafaithrotémpiigng dhe istep oftiplacing the
and the carrier body; placing the carrier body into a
carpierf badgronaf loading aad ﬁlhl@ﬁdiﬂ%&hﬁdﬁkg apparatus with the
robotic hand; renoving the washed carrier body from
t he washi ng apparatus using the second engaging
conponent of the robotic hand; renoving the carrier
door fromthe washi ng apparatus using the first
engagi ng conponent of the robotic hand; and securing
t hel8ar r i €fhedoethod of then déy further domayrisinglthe ¥Op of rotating the robot
2004/ 093147 PCT/ US2004/ 011159 17. The nethod of claim
bod, further conprising the step of placing the carrier
body on a | oading and unl oadi ng station. 18. The
met hod of claim 16, further conprising the step of
rotating the robot body. 19. A nethod of automated
washi ng of wafer carriers, the wafer carriers to be
washed conprising a carrier body and a carrier door
seclfabl y Aegadthdd ef witbmatedtwashingaofrwafer bardyrs, theewafer carriers to
nmet hod conprising the steps of: grasping the carrier
be daBhed ecipising @ ¢dtdecBody afid Badyrion ddor et @bl ealaBledwithin the
the robotic hand operably connected to a robot body;

cardiBS Byl 1hB SRl Somfipristlg Weotkpd s@m the carrier body
usi ng the robotic hanf

grasping the carrier door secured to the carrier body with a robotic hand, the

robotic hand operably connected to a robot body;
unsecuring the carrier door from the carrier body using the robotic hand;
removing the carrier door with the robotic hand;

rotating the robotic hand into position to grasp the carrier body while maintaining

grasp on the carrier door;

placing the carrier door into a portion of a carrier washing apparatus with the
robotic hand, wherein the carrier washing apparatus is configured to wash both the carrier

door and the carrier body; and

placing the carrier body into a portion of the carrier washing apparatus with the

robotic hand.

16



renoving the carrier door with the robotic hand;
rotating the robotic hand into position to grasp the

w@ 200ni0g314body while nmaintaining grasp on the PEF/DEB®O4/011159
door; placing the carrier door into a portion of a
carrier washing apparatus with the robotic hand,
wherein the carrier washing apparatus is configured to
wash both the carrier door and the carrier body; and
placing the carrier body into a portion of the carrier
wasBlng apphe metiodwif chim e, furtheotontprisarpthe d6pINeT:
2004/ 093147 PCT/ US2004/ 011159 20. The nethod of claim
19, further conprising the steps of: grasping the
was Bespiagtihe washigd @grrienbedyenvibes Washinganparatitsusingsthe gohotie hand;
robotic hand; placing the washed carrier body on a
| oadi ng and unl oadi ng station; grasping the washed
car Plasingdbeashedcariofhedy ery2 inagineand ynlpsiling station;
robotic hand; and securing the carrier door to the

carrier, body. 17 . . X
grasping the washed carrier door in the washing apparatus using the robotic hand;

and

securing the carrier door to the carrier body.
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