» STe3eJDIA<LOGRT-911 FEB 2005 5 Description . *166166* Vehicl q OB 2100
transporting a sem conductor device carrier to a sem conductor rocggéing
tool The present invention relates to a vehicle for transporting a

sem conductor .device carrier to a senjconductor processin
sem conductor device fabrication a co nly used transportﬂmwmmlﬂmlmlmlm
sem conduct or carriers containing sem conductor devices such as warers is
the so- cal pggepastsih guy-ded vehicle (~'Gv) . E g., i.ri the cI'®ffoom area
of wafer fobs, these vehicles are pushed manually by operators to transfer

one or nore 15 wafer carriers fromone processing tool to the next
accor di ng Vehtdike Edretransporting & csemirendurte s daydEas SarEH8%f bPnf of

person gui ' hfderably fromfob to fob or even from
Qgtg%aelﬁga.gﬁ BRYckaEing OAsL T

bay to bay g on the”local requirenents which have to be

ful fill®d, such as the type of the | oadports of the processing tool, the
nunber andrhk zgréderdthd ivahedonarelates ccdea tverisiler fat drangpodtim@siion of
the aisles_an rocessi .Q0l ' I L ddhdie ea. Wth
the advent "o PorTE A n 108, Satkify QR Ui ddnd oo SRREEIMANTT,
filled wafepokarriers have becone too kteavy to be handl ed nmanual ly.

I nst ead, nechani cal transfer nmeans on tap of the vehicles performthe task

f placi | cki t.h f ' t d f t h f
he” prigbootinge ke iae: ATAEe FEE OHET Lo S Ridal g CRRBRPEE oo

transfer nmeeasscHprdese danfietobocasyidrs cayrairdgishedimigonduatay déep far

I nst ance, 1,k ehi | Syafelab-al { ECONE &4 dradrhenideaesehnglé ool

havi ng the{rtalgg%(i %&géiﬁgﬁbﬁa %o{rﬂ#i ﬁgo%%efritp\? hi ?2% hi 29 ﬁl acegept

preci si on. (PAVL hi B Gockith B0 SEERBROPRARRIY &3HSd89% FPERE YT the

| oadport welbst e dRidieRl e@huatly| b abperaiotorofttdmfechone of SoFEB 2005
2 clejn fropt_of the |lo r ' r rhjer

ci thort ur HBRB o HIIRES EE0hE"P CHEBEe o (RE) 1T &F pase Pororhrns

pur pose t htovehe chafer@rocessangt PEEERRE® such as tv outweigh the eccentric

wei ght of the, wafer 5 carrier, when the lifter boomis expanded, resulting
in a Iarge&htvta~. wei ght_.or. si ze :

e structure and foxrm of person guided vehicles may vary
considerably from fab to fab or even from bay to bay depend-
20 ing on the local requirements which have to be fulfilled,
such as the type of the loadports of the processing tool, the
number and size of the wafer carrier to be transferred or the
dimelsion of the aisles and processing tools with loadports
. in the cleanrcom area. With the advent of larger wafer sizes
25 having diameters of 200 mm or 300 mm, filled wafer carriers
have become too heavy to be handled manually. Instead, me-
chanical transfer means on top of the vehicles perform the
task of placing or picking up the wafer carrier to and from
the loadports of the processing tools, which are then oper-

30 ated manually.

Commonly used transfer means comprise lifter booms., In & cor-
responding loading step for instance, the vehicle is first
required to dock to the processing tool having the destina-
35 tion loadport in order to achieve high placement precision.
In this docking position the vehicle stands in fromt of the
loadport with the device carrier located on top of the vehi-
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The footprint of equipnent and the aisles in the cleanroom ar eq ?fef%strong
contributors tv non-val ue added costs of wa 10 far production. 11 £ e,
‘the large sizes and the circum- stantial position in front of the |oadports
requiring broad aisles increase wafer fabrication costs. A mninmmw dth
between two limting sides of an aisleadded by the size of two vehicles
serving two opposite processing tools is necessary, . 15 in order to
guarantee operators free paths to emergency exits, even if,the aisles are
crowded wi ¥ vighif@oas. °ﬁ’b£58v%?‘f‘d9%%algﬁﬁrén§>f<h§r WaLeT, SREFEPT Wit h t he
lifter boogakén tdiRl Wateerceurhed entpudiel lteadber Lloadedst tbyretlod operating

20 staff may .cause_partjicle_ contam.nation. I tio I nce
vehi cl es ﬂgg%t?% Reen \Knthgél\s/a?‘flé??/s%ft 1 fvfeehrl%lrfllt%l %:%gé!s"%%e% %]%Iég%br ts,
they usual tyre anictamsutioquetvebglsfehe hernbitigc avdghteof hehefwitenot
adapt eg; Ocix??:]cé[zf,: grh'tegxggggr 11 8681 WS U SPaneauPeaghngi AT ia conpl i ant

| oadports. fore a primary obj éctive of this invention to
provi de a RrAeN eotgd weighEpe¥ t#4%F sem conduct or devices to a

sem conductor processing tool, sv that the anmount of faotprint needed is
reduced thﬁ(@%’o&%\giﬂg Sgsgéu%jé'@ené NG RRARC LIS olsS 1RO HEd PG Cl € Tor
transporting a sem eanducto ~.ce carrier tQ a sem conductor_process~.ng
tool, sai A¥¥blaneadiagng FOREPHIULIRT &P JOH-V UG ROARE SRS QF Yt

a_téI acg%dt L&ﬁ?%%@@iﬁﬁﬂ%ﬁéﬁéf@féﬁpeﬁﬁé U%hz*g@'si}ﬁiehhaad3ﬂ1@i %frdx&itﬂﬁth and a
ai de depth_and a _hei . _Sai ool provi.di ree space aboue
~. oadport TSR RO ,igcéﬁpdlﬁio%ﬁo%rq Ee*}ena%&@??aﬁédf RS :j%rq%i
sem conducdislede\increaae wafdr FERD20GE 12 icostswhAchisirumevididdeeon top
of the loadpant <y harge2nd dhadd 4 aiiDAld1Rdatiakl BY. ERE Gf A8 o Yuo

sal d. vehic C

lifting, ) e conpri sing sal hassi s ‘corrgrl sing a skel et on of
support el €RhIRIASs SETVEABENHVA PERPS Hife PXAFESE 1T Eh FERL P 19 MECFIRRF YO any 5
supports el nmrderotot geasket et ovpearatamn fheef pethyg tocessageriaymithe

vehicle frong %{J&% 139k flei BDSTeSPAGE DRWIdM FikENGLAIEREgEr than the side

| ength of sai'd 1oadport, and said inner space having a depth | arger than
the ai-de depth of said.loadport, a set of wheels nounted on the chassis for
novi ng t hevdzdbwea!)i ehanad teansféoron idddansferoutthdthy Iiftahassirs off the
vehi cl e witi %{ 1 webtigal Jhel aht, ranag of EQSdfﬁr ‘éﬁmép%feopoefra%ﬁ}ﬂn%

| oadport, for aci ng-or “pi CKihg up "sal & sem conductor devi'ce carrier, a
verti @l | ys'eEhesdbmay| Feuse apartciore moaeamipahten duethe Weared sy |ifting
for cognecsi'rr& v@hseldsi ﬁs}ré&é Qtéﬂcevﬂ‘twﬁl ivfatriiaeyf aad?ﬁefﬂgﬁaklrpeca&agi sm
nount ed on_said r,_chassjs [_Ooperat.i.ng .t means.for lifting. ,According to
the pr esen?l?nrfgle&faia H?rlés(/e%i’%’f eusiusa]]c}r}%\}la ch:an Phat-s; if Effg nt13 T educes

t he anountdlgingf,oengdr ere hbereipre T |asePter GRl SRECHL D ddpanomf dg-

processi NggiRA gukhCaserhdeupQRFIRGY thd:¥n-FRMpl ¢nt 01 bh@d¥taressi ng tool in
such style, that the | oadport structure can be enclosed by the vehicle
during>t he | oadi ng step. For this purpose the vehicle conprises an inner
space, thatt iis ttheeefbrany mpeiwahe chjppditve2bfsthiist imesytiamd tan pawen front

si de, that\&?&e' %“’%eﬁ‘ﬂ%%@oféafuéfét}{b%rttie ,Q%Q\?%Sﬁﬁ{igtéﬁoc%evﬂce% tlhq | oadport

and rel ated supports beneath it, Vi ce_whee] s, free sage to that
i nner spac%e,m\ﬁ%é‘ﬁuf’ﬁgrv%ﬁ?%?%s%‘? a®Ri AG2EnEPAURRIHY ¢ &% ocessi ng
tool. 30 print needed is reduced thereby saving costs.
30
The objective is solved by a vehicle for transporting a semi-
conductor device carrier to a semiconductor processing tool,
said tool having a loadport for a semiconductor device car-
rier attached to saild semiconductor processing tool with a
35 »side length and a eide depth and a height, said toel provid-
ing a free space above the loadport top surface, sald load
port being designed to receive the semiconductor device car-



Thus, instead of taking a docking and |oading position in f rup ¢ﬂ}§$
|l oad port, the lead port is covered by the vehicle, The vehlcle t bre
‘' has a | ocation closer to the processing tool 7.eaving nore space on the
. ai sl es bstwean the 35 process~. ng toolf wi thin the base. 7 9 FEB 2005
- The conmmon regul ati ons concerning the ‘energency exits requiring m nimm
w dths of aisles inside the cleanroomarea admt a denser |ayout of the
processi ngri@o| sihindi dent he bagdedieon o-apredf drhenilolagport f sentage@nd enent s

of the | oagpos aﬁ%@gg 8l B9k Oad N2 WAL iz0it 3ok OUEL WelidUTe t he

bay and if o es according to the sent inpvention are used.
Thus, a co@@&i’é’r%geséﬁéuﬁbaﬁﬁléo@?@@aﬁ-%as efes £5 PR i yed

;oot Erl nt dx@énﬁ/@@tﬁﬂr@&n@@ﬂg%ﬁ' ﬁﬁnézﬂ gﬁm:ea)(pﬁﬂsdh\/aaclleanrbm asaany 10 A ]
urt her_ advant a ris e ctl 0 ort wit
the device® %%H?‘%EFEIFF%%F gt % %%;% i ng%lgégg% é‘fg%é’%én@t he
chassi s of Exdme Mmhéc&ar Eyony siﬂae.deaﬂl;b :cmarl #packi havimg helieputlof the
bottom sury{ hk?xt fﬁﬂa g?&hcfeﬁ%éﬂ'&‘f élafid‘g.da g@r@ ghgH HO tiriast han the

| oadport sur osSite case, device carrjer. having a
| evel . belwcﬁﬁéﬁ"d&&pér eEEPf%%’égezf SEhe | %Isé@eoéﬁptph% e oned
posi tion lpoftp, ke spirebEr whdel befoutited On aghl tammllal £bki mgvirsy eeded when

O A e O P e *0k 'L G SO SLL PR kO3 LREOEY 5 Gl 11 o 1O ¢

by theé rreans t he I'n & tree space ove ] oadport
surface, Wehickenaitbiapshe vgr@#@loslmgﬁt trﬁ‘élg\?eﬁifcltéel Beeg etpaqe e i nner

Spa;?ehof té@ld/qma@.b%rﬂ nf@fdﬁlaéﬁlé Qs ﬁiftﬂ:ir@ hpadaadt sembworitidta carri er
just has

surf ace. 'I%%‘Fjecfeolrc@rﬁ'&eﬁm 132}5%?51'“9{)5? (r)]cﬁ'ﬁfgggxﬁé’&fgfsl é‘?}?ogégn%%n%%%%%ecf si on

pl acenent heurdasi by thpel seens efior Novfiouey fo3i cosnekreiagi bo reistdantric
movengit Of gt %‘r@&ﬁiﬁ?eran& Ne &aem e%a&rl@w buftte dté}? a?a%/ehl cle

when- proj ect ed down [ oor._ i's not sf[q%_m Icantly changed, thus
si nplifyi n‘@h%eréLSst Plic PRREABING (orieanst fa%e I4ERABPe reducing its wei ght
and size. The neans for lifti ng is operated by a crank nmechani sm 35 nount ed

an the chagdlskding! B8 ¥ED! fréady mJérwl%nt he JawieeeCay réj viidaderti cal

direction. Since cor his Tnvention there i s onl one, axi s of

nmovement , THRF rgoeddiganty re‘i‘ic‘ﬁzléz%@g‘%mﬁr 2fi SROEEFIMy 1HedSe tdevi ces
in theodeviagsd ear Lndbadre hokdpiirgedls proedgeddy tdbe Sweddseamhent of

lifti | pad d

5' A :‘E?t Eﬁ&ac@%?& ':Lgnﬁéh%té@\’@é éﬂé“}%&:é %fi?lgg"coEE 9ﬁ sﬁé}? esgéycl carrier.
~i aving i righad |téﬂe dgafrarredmucture \ae &eeempﬂ-psaé Pﬁ "alner M@é’d—ﬂéGsxtl an
encl osi ng de try Qﬁ@pgbédlﬁ@dsﬁélﬁ det &3 iGARLPbsY Lhebeelitia ROS-ti on

g'eglegte' y qhowe o e L oadport, oo quloys Tlle® b 881, SbeR: Bl S GRkOf the
structures, and an open front side, that allows any portru-
sion of the processing tool, i.e. the loadport and related
supporte beneath it, or gervice wheels, a free passage to
that inner space, when the vehicle is approaching and docking
to the processing tool.

30

Thug, instead of taking a docking and loading position in
front of the lecad port, the load port is covered by the vehi-
¢le, The vehicle therefore has a location closar to the proc-
esging tool leaving more space on the aisles between the |

35 processing tools within the base.



' 10 port is therefore straightforwardly inplenented. Further adV?ﬁtﬁQﬁ&

- features, aspects and details of the invention are ev~.dent fromthe
depended c~.ains. ,15 An enbodi ment of the invention is now described with
‘reference to the drawings. In the drawi ngs: Figure ~. (a) - (e) show
different side views of a preferred effbodi ment of the vehicle according to
this inven 20 tion, including a top view (a), a front view (b), a side view

é c), a bagheVE%&ﬂ);égma@ti% %h}tzie@.‘ﬁigtg) t_heFEQin'Q_eﬁC}( agxiad velair-
enonstrate a determ nation i_mum Wi 0 ocessi ng
tool s witRPH ngim‘ér&c‘ﬁ’r%q}?ﬂg C’[Offo ags:i&s APE1ES) Egﬁdc%\%%%#%%q%e\gpgﬁmg%bodi ment
of this iavdshien layeut apf Whewprioressiaghsdoheninatdertdiendayo due §0
i nvention on, guj ded; ehi j vi,gedy .t 5 @40 SO
cal T od baPBBRTeE, S SEG S L Yty e oRE b Enp 023%%3‘%&255%&3?
ort hagonallhg bat this t hreventomn sirge fofl 1oviglowd §BiRgERROPAY, andpids OPAKI y, t he
:oagpor: EﬁeCOEEiéEE% &%%ﬁkdﬂﬂy t@ﬁEﬁEF ekenErQﬁeﬁﬁEﬂ@hgfrH &shayingh

oadparts_according to_this norm have becone very, co n,..i e case
of 300 nnFBPSduﬁtF%#F%Qﬁfﬁﬁlqwﬂma&F 861 §95kSt FaR géag%??éi oﬁ?_gpgthe
pr ocessi ngetpehsdd aboseptihe: lcfadebiclesr Badcadrieadingte S@eEiNE to t he
hei ght ofa&g§ﬁ¥§g& araat, FEB 2005 cle according to this embodi ment

af "a

guar ant ees, evice carrier 5 can be carried into this space hold by
a neakd fox lifting 4 on top of the vehicle chassis 3, which can be seen in

1; i gulre 1dﬁ0£§r’;ﬂe£ h@cgvat:i%gee a}:fi_%eﬁelfirealne ther ﬁbﬂgtﬁgbbﬂﬂs qfollbading .
i spl aye i s.evident from ure x_(a) .t v riye s carrie
directly 588v%°?ﬂ%°f%mﬂ?ﬁﬂnﬁ%e g% lfﬁsfa%gé8§ ?ggﬁekggﬁgggeg'%ﬁggbyertical
novenent &arolkfntmptizaiowites 2n thehichhssdsapré 5hetwhicd ec SRFEYPBAI ng
groves. in j:h_gedg@ié@r‘&ﬂltaiteﬁ],Ofv{[itﬁ!&e t?@v he@gh@r ?E?Ehé, bbﬂftd?tr derrfeeeachi eve

i gh precision placenent, is top view it _is,easi recognized, tha
t he V@%icF efﬁ%?%??rﬁa¥ﬁﬁﬁﬁ &Rg PBa&pgﬁ?%%aoPB?fﬁf?nt%hﬁ? ? |%§g§pa0e,
whi ch hadpbotbsuafisesl. iAlghdugh &be. oppoisiEegareel thy dRvEResCRALESTY how an

annex- sp ; i S | RS0 IS , 1 DRe{otSRAGealButs | imted
by the Ie?%gé% éih t s?%gggtgggr?gsg ?Eaggfgggie£%$ é}}ce carrﬁe? 5 hold

beneat h t kBendipsEeBEnt ignach@ositignpy st ke ProBFe eSEERe ™R dt h of
i nner spaaddseiénal AP iddds Heededdehlkangbbk2igotol wadpaatipdrtand t he
deptrbéﬁ i nner space 10 is larger than the side depths 22 of |oadport 2.
Thus,”Tn a correct load position |oad port Z does not obstruct with chassis
3. 25 Accérdihg derting ramiddiomekhet Hevdeei earehe¥iaeld bys ther MEANS openi ng

uni fied pgdr(ERBP)1Fdd ilha crdved! agea Ehat bpece nathovaudle dewdperhandl ing

is perfornged.hy.th 0GeSSI T i fi I th, for
;hepneanSQESFa¥?ft§#é#?:ﬁﬁe:%ggggg?g & gggg?ggs %¥]E§£?§%ﬂ%ggoﬁgg evi dent
from fi gureted3in (the iFned woackacd tbe vehiphg. 5In 9rdeayiteeleadr FBE 5 of
the npans)bofpbitf!itih AdiATd RArkOEM 9hisd heB tYSHéEOPIfted Wawa bork 1ift as

down devi CHSCEFTNErES IHELHRP SEHE: CEOnABEEPNGE rESFEnes 1 AOPTRERGENEO 0!
sust ai ni npoghsonAsa vahdt dvn 3% uweickssedy and a high precision placement
is easily implemented. Moreover, since there is no eccentric
movement of the device carrier, the center of gravity of the
30 vehicle when projected down to the floor is not significantly
changed, thus simplifying the structure of supports of the
vehicle reducing its weight and size.

The means for lifting is operated by a crank mechanism

35 mounted on the chassis of the vehicle for lifting the device
carrier in vertical direction. Since according to this inven-
tion there is only one axis of movement, the forces and vi-



11 FEB 2005 7 Having found the correct position to the | oadport Elr "55"5@59
docked the vehicle, the operator 9 can manually operate the crag 4

order to lift up or down the device carrier S. Since the device carrier is
‘lifted down to the |oadport suxr 5 face fromthe top and the neans for
lifting has it's support in the left and right side supports of chassis 3
the nmeans for lifting 4 is essentially a portal hoist. According to this

ehodl et ReLiZ A AndTETR 80 cbiouf Obke |40y de Qe Boct gk ol st 4

are poss e as o1 rove | acenent characteristics.

Conpar i ngvétpgecnsiy geduseds Thp Fﬁélhs%m%n% o Wi fhiggorathsagdpdrt as a

means fort pushi Ny ddir s/ eiine @o3208anobeusbsid herddving cherg¢eank 41 and
the neans for pushing the vehicle ,15 32 both fromthe back side of the

vehicle, without the need to turn around the vehicle, sinplifies the
process ok faiihew ampactl eapishderbeadwedne Lor rike ®0§q1g1§| tecanivpyd

I\/breoverep% k%ﬁ’eegw @lﬁéﬁss%ﬁe%lsm@%n oa?] \Mi&ﬂjcquZm_lg_ebQO§ﬁl§| e,

while th being rotab e vertlca 20 axis are

used. to fbrerdmes ik waglepangt Rhe, 1?%@‘?’1’% and thhe 98YdFRGCRFEE®Hur e can
be m ni mgel wadid ke popiRliex Y rebt1Peabsvelciny @ daipeiricl. | Aneduced. A

botton1V|em% rotectlon Ofl%ﬁ%%gh? 3f'§h rE%VlééH§Aé¥£w% %n%g Qﬁe %é;%carp be

seen, that® o h&" f of ere are
por t rifsi om@rtbelffeatthertetf@rleo&&rpegbtQor‘smﬂhl)asl@]r%%%eel s t hey woul d be
| ocat ed |n5|de |nner space 10, if the vehicle ~ s in Ioad posi tion, and

woul d t he ef struc th the_vehicle. yn f,apace saved
in the cl %ﬁﬁ égggrgﬁm%ufﬁsthiﬁgﬁﬁﬁﬁh ht gg’ |%§§n%$on becones
evi dent fvemtnw:rpaa:re md@htf fyomethe depenxietl ~€(1tf)lm58ever aI processing tools

1 each having two | oadports 2 enclosing an aisle B are shown. 35 xn or der
to adhere to the regulatlons for energency cases, there nust b ugh
spacé 5 orPRreEhRdisest ofi RhendnypREEOR 19 B dasGrghed WAERER ?:’r'es

st andi ng eppotid aHeo Rasinatheln thd drdkthag®05 9 one of them serving one
of the loadports Z, the other dust standing i.n front of the opposite

| oadport 2' I n the priox art case a typical, w dth of alsles has_. been

a. 200 mm Fi#ES Ty abe “obsdr FRav i dLESeRTE 2ids) ViRHe 8 a%c%?%#?f@rqdo the em
5 bodi nent of thesmbdvmahtoaftﬂ:tee Weclt:fblreemmdtiugltBOﬂhmnub&n&use t he

i‘oot er nt of the V‘?:El: lﬁg%gf%%adqi?}ve;l oota @g__bn% p{e‘? {Lgad Jort,

whi ch can be seen |gur oadports 2
and processing toaéédﬁ vaed fab, @awqih\@revs ééeaednabeo%%dfww an cost
equi val ent of abouteh. 000. 000 Euro.

Figure 2 (a) and (b) demonstrate a determination of minimum
25 with of aisles between processing tocls within base
according to prior art (a) and according to an em-
bodiment of this invention in a top view.

In an embodiment according teo this invention a person guided
30 wvehicle is provided, that is suited to so-called balcony type
loadports 2. Ideally, such a loadport 2 protudes orthogonally
out of the front side of a processing tool 1. Preferably, the
loadport is compliant with SEMI-norm E15.1. Processing tools
having loadports according to this norm have become very com-
35 mon in the case of 300 mm production and metrology tools. A
free space in front of the processing tool 1 above the load-
port surface extending at least up to the height of the vehi-



11 FEB 2005 9 Cainms: 1. Vehicle for transporting a sem conduct qr{ piep/izge
carrier to a sem conductor processing tool (1)) ' 5 (a) said tool having a
| oadport (2) for a sem conductor device carrier (5) attached to said

“semi conductor processing tool (1) with a aide length (23) and a side depth
(22) and a height, said tool providi r'?g a free space above the | oadport top
surface, and 10 (b) said | oadport being designed to receive the

sem condlcqfeoacderdimgcm rtlets (dmboddiniech gaarbetkardethan & afpwfice he
Ioadport~surfa n URR:ie h nterface f lifting
(51), (c)FFX+§Ty h?% db%vgp%]lsdidzgmt% %ﬁhs Qg‘éﬂ:{e hoﬁgg) h‘.;gvnlfl ng afgrshape
when bei Agfpriogeéten teptdle W tvehigleeshasaissdidw 88

conpri si ng, %1%59%6'10@:9]‘ BaPReTd MlRrRNYS asYehoundi Bgraihd rmqroaﬁpace (10),
which is ree of any support elenents of the skel eton, and an open
front 5si d@T§es gﬁe@WBlﬁ}é%é ve said | oadport into said 20 i nner space (10),
- said inner space (10) having a length larger than the aide | ength (23y

of ,said |l oadport . .an ai 0 t ger than
the side Afepth®yi9%% ¢ r%rgl%rgl&gdpa?@% Q:he hen‘%? V\EP&I‘& Cga%éﬂlréoﬁt ed to
t he chassiied( Q)Lrtgtlmbwge 2518 Heade Bioglte, andaﬁﬁ&n%‘a?%? ‘}9 %8 7§ (4)

m}pu?h edf QR alsa® &Haésvéréf»aallpf%&%e\f&hldﬂt@l wihBinatibel vierrid cal, heiight range
0 e free space_of said |oa or_placipg.o i,
seni ¢8nd F&EoPUAESH CEC cBPTTRFP] "@nﬁ?"é’&lgdlﬁoggﬁoﬁ?ggﬁ%r&‘gaeﬁﬁecel ved 30
wi thi n saeviicenearspaces (|} order ao ectiiexel pighspoeabtion gkadsonnect or
means. (4%)eTn “?heghig «%ﬁ)%@%é ¥ |éastl'199r@ébgﬁ9ée§0rﬁ}%ﬁ it we-said

e fox

i nterfac 1 fti , .device carrié a cr.ank nmechani sm

(~41) rmolvcds §ﬁ°§%¥ﬁn‘éh%@§‘*’r"ss (e 1GRApeES PQFPﬁétheﬂﬁbsar‘Fsmﬁ‘W lifting
(4). ANEMﬁBeSHEEIch Had® & Gkledd i pYdbircketaccording to claiml1l, ¢ h a
ra t eeri sadbyconprising a:. nmeans for docking~to saidloadport,
such. Fhat the neans for lifting (4) carrying a sem conduct or _deyj ce 5

carxi er (FEpureadhéb) sdermenatrtesi r &M PaBORET BRAFBaHbOr: §MBedde

ingide chassis 3. The inner space 10 is limited by the left
and right side supports of chassis 3, by device carrier 5
hold beneath the means for lifting, and by the floor. Thereby

20 the width of inner space 10 is larger than the side length 23
of loadport 2, and the depth of inner space 10 is larger than
the side depths 22 of loadport 2. Thus, in a correct load po-
gitidn load port 2 does not obstruct with chassis 3.

25 According to this embodiment the device carrier 5 is a front
opening unified pod (FOUP), with the advantage, that the in-
dividual device handling is performed by the processing tool
1, and the lifting peth length for the means for lifting just
neede to be about 1 cm, which becomes evident from figure 1

30 (¢). The interface for lifting 51 of device carrier § of the
means for lifting 4 has the form of a top mushroom, with a
fork lift as the lift connector means 42 as a suitable coun-
terpart for lifting up or down device carrier 5 but any other
connecting means either hanging or sustaining can as well be

35 utilised.



3. Vehicle according to claim1 or 2, characterised in that' 10 fRefrgs 7605
connector neans. (42) is a fork lift, and the. interface far lifting (,57.)
has the formof a mushroom 4. Vehicle according.to anyone of clains 1 to
'3, charactariaadint hat 15 the seniconductor device
carrier (5) is a front openi ng.unifiec]’. pod carrying at |east one

sem conduct or wafer of a dianmeter. of. at' least 300 mlIlinmeters. 5.
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A&X& S&&&' ' rank 41 and the means for pushing the vehicle

[g'F*Gk *r ***** id
TR o i S e s el
++~ ,,,,,,,te -turn around the vehicle, simplifies the process of raising
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“U”. Thus, even if there are portrusions beneath the load
port 2, such as service wheels, they would be located inside
inner space 10, if the vehicle is in load position, and would
therefore not obstruct with the vehicle.

30
The amount of space saved in the cleanroom area according to
the embodiment of this invention becomes evident from com-
parisen of figures 2 (a) and (b). Several proceszing tools 1
each having two loadports 2 enclesing an aisle 8 are shown.

35 In order to adhere to the regulations for emergency cases,
there must be enough space for an operator 9 in the aisle 8
to pass through the vehicles standing opposite to each other,
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cauge the footprint of the vehicle can be la1 over the foot-
print of a load port, which can be seen in figure 2 (b). Us-
ing a typical number of loadports 2 and processing tools 1 in
a fab, 250 m* of space can be saved with an cost equivalent

10 of about 5.000.000 Euro.
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fH#10%/Y&' ()c1%ih#109& () -z!f 3Ly#10%(F(& ()- !k3Ly#10UKK&' () -
I"10% (& () - FWQWS//MS&-ﬂJp"lm@U%&() t 109 & ()-%W10% & ()- 10(
10( 10( 3Y. S#lO%i & ()-1f3 S#10%:§ F(& ()-:SO01R23
44| 5z X6~ =1t." fehds1€ 0brrT L BAEHROrk ’@#19%2-‘{9“du¢t°13§$9%% &'aF}'l?r to
I:agéog% (7 &'7£)? ygmﬁﬁ;ha%«tcﬁﬁ ‘p&E‘Oce?ﬁ%@&:cﬁd} (1), - :
p +(87,_1r EX-( ) 1
10cc! " / 310984 E{"‘)ldns/ﬁg?li%%‘g s ?’f ﬁ“t (#ﬁocye&' § Q&gtcgn%ucm gjgl 9} 99z0dY: 0#10
%i & () 7 10&cq 9rraeyr (5) attached to sa:.d gemicondlctor pro ess:.
D109 () - byl l(l%ﬁ&tl@)a- e3¢ 1BHEES, (23-) Vawd G/ED8e (depvBI0BA): ;ahddy: 1HO $
SI 10%(((&h@.gﬁt 8aid ®oo1 prov:.dmg a free space above the loadport
top surface, and : L
10 (b) saild loadport being designed to receive the semiconduc-
tor device carrier (5), which can be loaded on top of the

loadport surface and which is supplied with an interface for
lifting (51),
(¢) said vehicle comprising
15 - a chasgis (3) having a U-shape when being projected to the
' bottom direction, said U-shaped chassis comprising a skeleton
6f support elements surrounding an inner gpace (10), which is
left free of any support elements of the skeleton, and an
open front side designed to receive said loadport into said
20 1nner space (10),
- 'said inner space (10) having a length larger than the side
length (23) of said loadport, and said inner space (10) hav-
ing a depth larger than the side depth (22) of said loadport,
a set of wheels (31) mounted to the chasgis (3) for moving

25 - the vehicle,
- a means for lifting (4) mounted to the chassis (3) of the
vehicle within the vertical height range of the free space of
said loadport, for placing or picking up said semiconductor

' device carrier (5) onto said loadport when being received

30 within said inner space (10),.
- & vertically disposable lift connector means. (42) mounted
to the means for lifting (4) for connecting to said interface
For lifting (51) of the device carrier (5),

a crank mechanism (41) mounted on said chassis (3) for op-

35 erating the means for lifting (4).

AMENDED SHEET
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3. Véhicle according'to claim 1 or 2,
character ised in that

10 the lift connector means. (42) is a fork lift, and the’ 1nter-
face for lifting (51) has the form of a mushroom.

4. Vehicle according.to:anyoné of claims 1 to 3,
characterised in that

15 ‘the semiconductor device carrier (S) is a front opening uni-
‘fied pod carrying at least one semiconductor wafer of a di-
_ameter of at least 300 millimeters.

5. Vehicle agcording to anyone of claims 1 to 4,
20 characterised 1in that
the vehicle comprises a mesns to push the vehicle (32) manu-

ally by an operator.

6. Vehicle according to anyone of claims 1 to 5,
25 characterised in that
gaid means for lifting (4) is a portal hoist.
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