", RSe3eC@@ 6RT, 6 WO 02/ 27761 PCT/EP111/11182 ' Vehicle for transporting a
sem conductor device carrier to a sem conductor processing tool ' 5 The

present iWuyehhifeh relates to a vehicle for transporting apg@/Epspdist or
device carrier to a sem conductor processing tool. 10 In sem conductor

device fabrication a d transport neans for sem conductor
carriers containing ﬂMﬁmmmmwmmmm devilces such as wafers is the so-called
person guided vehicle (P@g@oz+E g., in the cl eanroo““"ﬁﬂﬁﬂ“lﬂl\“l%er f abs,

t hese vetﬂ csj, Eisilf}_fieorPUShed manual |y by operators to or nore 15

esc : .
waf er carriers-T1rom one processing tool to the next aceengtng to the wafer

processi ng sequence. The structure and form of person gui ded vehicles may

svary consjderail veds e diabdia fiap é)rsﬁfcgburﬁﬁqéégydé@i é‘ycgﬁﬂf’é@@oi fg on

the local requirenents which have to , such as the type of the
| oadpor t S M YT AP ADBIY &AL nunber and size of the wafer carrier
*to begtransferred or the dinmension of the aisles and processing tools with

| oadports in the cleanroomarea. Wth the advent of |arger wafer sizes 25
havi ng diBHetRESSSHIt J0W SRR IGD 350 ahRs 159 1 siiele cEoF | BFansReEt bedofe t 0o

heavy to denftedihiest dmmatice ddistiead, tdmes EEmtadnduerst esrd@adsi Qg top of

the vehicles performthe task of placing or picking up the wafer carrier to
and fromftc?le'l oadports of the processing tools, which are then oper30 ated

manual ly. Commonly used transfer neans conprise lifter boonms. In a cor_

res di | oadi n foy inst e,.the vehicle is first required to dock
o PRRY M PRl Hend e P dAIS B Fadmidadmoited b AERotE

achi eve hmagnsl e manigurebician. canr tdrs cdodd hyippssendeondecvehi dée
stands in,.f t t ri, W I V| i e t op of
the vehi VIS Uy G W ERoTL A 2 b RFEiet oyt e EE P,
the waf er (R&ri &.9s tiakdharmleantaom tareredbrvpishefobs, tHeesoadebit by
the " |if boam j r t ' j uch
s to_oUtie U T S ARSI BT S POEAAEEeR SAE R hBr e
lifteP bdFHiGS @W,fn%mrtq RFAGEEeing tool to the next according

to the wafer processing sequence.

The structure and form of person guided wvehicles 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
dimetision of the aisles and processing tools with loadports
in the cleanroom 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 a 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 wvehicle stands in front of the

loadport with the device carrier located on top of the wvehi-



“larger total weight or size. The footprint of equipnent and the aisles in
the cl eanroom area axe strong contributors to non-val ue added costs of wa
10 fer pryweughiep. Therefore, the |arge sizes and the cir ¢dfgpailiiigg
position in front of the |oadports requiring broad aisles increase wafer
fabrication costs. A mnimumwdth between two [imting sides of an aisle
added by the size of two vehicles serving two opposite processing tools is
necessary, 15 in order to guarantee operators free paths to energency
exits, ev it t LskLes e ! vehicl e [eqgver,. pgnua
transfer g?etégngﬁggkm#?ht@%elﬁégﬁgggbgghggf ?hé m§F8¥b8§?F?8F g%to t he

| oadport hakds ehdeedfhepeturinad 00 puahbdand ohy teadpoparbictbe
-cont am naf i ePdUB. LA . VERELALLPB. pob vefisc i haye i variety
of differentl? degigned Foa porPs,Bgﬁgy usuggﬁ§gﬁéqEggﬁgﬁ%%qﬁgggfgﬁsfer
handl i ng, tBRE aBEht AEr EPoPBtHBEgRdEREcBCEENSpéEI WrdThbaBBoEhedesiEgns such
‘as_the; UpeaP-grNORARAOARE aNkrboadBeht $s &Rphhdkad,t ReLET PERga i Ar kMarY
objective_of this inyention to provide a vehicle for transporting

sem condutPEPlebPERs VB1hEeR¥ cBhBBet or processing tool, so that the
anount of footprint needed is reduced thereby saving costs. 30 The
objective_is solved.by a.vehicle for transporti a.sem conductor device
carrier tghﬁ g@ﬂFBBﬁBEC?SreBPﬁB@EQFn@ngogﬁg al§3g8 PBthﬁaG'ﬁanﬁopﬁhdport

for a serriareadfmmstﬁengceongri?ueorst tached—trglagi ddﬁ@m’ @gngCb@I:l wa- g
proc in o] 1.th.a 35.8i ngth,and_a side depth.apd a _hei ght, sai
tool%gfov?ﬁ%n§r8g$%gé8§pa€§e£§59 ethEhFoiaﬁgFtSEBSSSEPFaES? géFﬁgmﬁad port
bei ng desepantind pesetvent he §feontonduther ldedpoetsarequi®ing/ PF¥36H 3
PCT/ EPO1/ L2 Bl i n : o] o] e . d syurface
and. whi ch&%%iéég%f*?éaa%gﬁggﬁ?i £ 071 QA0 BokPR. b M LRACRRA S HE"
conpri si ngweaRdtyRassmétEbEppideAgOs skerésdr afldedppyr thel enreat of two

surroundi Hghap1BNEErsRAGCtwiNbEPoES R ] s PsS ment s
of the skel eton and gan %e ?reeﬁgoaggesgeaEéggﬁg hggéé igﬁeﬂgggﬁ%ag'de,

sai d ihnetsPAEBThEQi AY2E2PERGt APPRREEYF St AERSt RatERJEC| BMEEACBEY s 8Xd

| oadport, jgBy sekd LfinehespasteBadiBIcodaRENwh@HIQENE BaBst he side depth of
said | oadport, a set of wheels nounted on the chassis for noving the 10
vehicle, a neans for lifting nounted to the chassis of the vehicle within

t he verti Makebeeght maange okahbéeiree spanefetr waktl kthadporterf Bbopl @& ng

or pickin p i m_.conduct or, device .carrier, .a yertically disposable
lift conngggowagggnégﬁﬁﬁn?egn%8 Fﬁ% %889§°F rnFFQFiﬁémFoch8ﬁﬁ53§EH§ to
said 3t 18teéffave fey triisengarandle cpahkmieehdphsdurotat edboatsaind
chassis f@in080LBHLBYCENRLBAES bo%1!LithNE. LeeQEY) B9 Lo EDR-REESCAL
invention, a vehicle I's provided, that signifircantfy reduces Fhe dnount of
f oot pri nt Sheegedlpadportsadtbeyunfeadly Laskpsent usfqaeptosesienghevol in
case the dlingy, and are therefore not adapted to specific loadport de-

signs such as the upcoming norm-compliant loadports.

25
It is therefore a primary objective of this invention to pro-
vide a vehicle for transporting semiconductor devices to a
semiconductor processing tool, so that the amount of foot-
print needed is reduced thereby saving costs.

30

The objective is solved by a wvehicle for transporting a semi-
conductor device carrier to a semiconductor processing tool,
sald tool having a loadport for a semiconductor device car-
rier attached to said semiconductor processing tool with a

35 side length and a side depth and a height, said tool provid-
ing a free space above the loadport top surface, said load

port being designed to receive the semiconductor device car-



| oadport is nounted to the processing tool in such a style, that the

| oadport structure can be encl osed by the vehicle during the Ioading st ep.
For this the vehicle conprises an inner space, of any
vehicl e suppg@?ﬁSS structures, and an open front side, thEFTg Id&gﬁén
portrusion of the processing tool, i.e. the |oadport and rel ated supports
beneath it, or service wheels, a free passage to that inner space, when the
vehi cl e i s approaching and docking to the processing tool. 30 Thus, instead
of taking_.a dockln and_| padi SItI n_in nt . of .t he Ioad ort, t.he
oad por =18 boverdn nom Re bR eh B Rr, ERF T 8achEfe: SRErREE ant

| ocation whnshr1$osmpplpedcesshngntDnteréacengonnlefSpage saifiheehisles
.between t e g bas 02f2 P /EP111
T11167 THO MRkeke canl T hRgk s nhLe s L g e Ber oKL OB P ot T

m ni mum vingn ks eﬁre¢@n@sngn§ndennhé ep@eﬂvowhiaheaSaanft fuedenfeanyayout
«of the pr B%1aabacbnst dentherbpucdteaha B! bEr cakslgoactlsh

requi renent # ?% éJiﬁoa ports accor db ?ng 3 ?E anent?o %?e Fo F?omed

wi thin t hereaythadvehigheyf rn@tvehderesaa@cénaﬁﬁgSPécehbaﬁregeﬁtlengéht|on

are used. 1Jhysy @h&@”@héeéﬁééeléﬁyHHtoﬁfsé@ét§o§éﬁo?€ saMgdsgug §Aankhe
decreased footprint of vehicles and aisles in the expensive cleanroom area.

10 A furtﬁe@cedbaﬁ%%geaaéﬁsés }avaerneheBnshruBifBndsPthoali Fleheor8adpor t
with the ger¥tceacastigf ﬁhealéhmohﬁ@edAoﬂeené tReskhikt FBE heviByntRd on the
chassis o helvehlcle carrélng tg evice, c {:lerh h t he hf g t of the
bot t &t suYFREELBf A5MEABS4EYF cEl %PﬁeWOBBFﬁé R PR § @FSbﬁs? €t han the
| oadport sehiate. wAthhnughet rervppati heighserahbe dévihne fﬁeeiepabGVbﬁg a

| evel bel h rt rf .S _nho , t e_afor ed
posi tion Ta o BesBrERe, FaH EEGsnacoRobib R A sriH: PRyEFE RREEEE nen
docki ng tdetvhee| cadpber, QOVEntinelbmcﬂnagopabﬂeibmftheodeettercmeaner hol d
by the ne e fi i o] n f abgv e, L oadport
surf ace, @ﬁﬁ?tggheglggé ?gﬁsfgﬁc ggggng fgﬁeEég ?Eﬁpoggtg ?n #he i nner
spacéSOf tasfaeni €05, 1ﬂﬁteﬂ§eraﬂ@ aoauanhemeshaaaamompunthd deveaadcarri er
just has tpaBgiLi f4eds ﬁ@%@t?ﬁ t pReMRARAs @bxl NEkRG ONt 0 the | oadport
surface. Therefore no or|zon al notionis necessary "and a high precision
pl acenent is easily inplenented. Moreover, since there is no eccentric
aﬁvenﬁnt_R&cbgaéﬂgvtﬁetﬁérbkééenthﬂnﬁéﬁtﬂanfagﬁaMEFYeOEstﬁegaﬂdﬁahiC|e

en project own_to t t significan change s
ool L1 y) BEeEna o 6L PanE yr *Eanp6R: Shbr SpHENYeRRCEESFBRAET ngerPEtnERght
and ize. 1dhéd oeanslbad ki ibrdgoirs opeaapedcbysangranblnénhaaesntﬁé nount ed

on the chgssh OL Egemvehkg etfoghllfgbg 551 dggbﬁel%ag cgr |n vertlcal
di recti on: 8&-accol |ng 9 h|s i Avénti on ?here i S onP one a%|s of

anenent,thhé tbecesadpdryi structure can be enclosed by the vehicle

duririg the loading step. For this purpose the vehicle com-
prises an inner space, that is free of any vehicle support

25 structures, and an open front side, that allows any portru-
sion of the processing tool, i.e. the loadport and related
supports beneath it, or service wheels, a free passage to
that inner space, when the vehicle is approaching and docking
to the processing tool.

30
Thus, instead of taking a docking and loading position in
front of the load port, the load port is covered by the vehi-
cle. The vehicle therefore has a location closer to the proc-
essing tool leaving more space on the aisles between the

35 processing tools within the base.



WO 02/27711 5 PCT/EPO1 /11182 bration acting on the devices in the device
carrier are advantageously reduced. The small anount of lifting path addi

tionally\§3%857%kne to load or unload the device carrier. pergpy/fiigs her
aspect considers a nmeans for the docking to a load port. Having installed

such a nmeans, the vehicle will be in a fixed position enclosing the
| oadport, and the device carrier will Be in a position directly above the
| oadport. An automatic precision placenment of the device carrier onto the

| oad 10 pppd éém&\&?rfé%g?aéféﬁégééﬁeé%&ﬂ?t Y £inp e ?E‘%% ggnt%stflkge&egﬁ\ﬁm ages

features, aspects and t al e Invention a romt
depended kmajm%nlm@mAm1@ﬁbad©ﬁeﬂ%Sé¢Sth@S#ﬁ@eﬁbﬁoﬂhe§nﬁ@mmue§@al@dmlwlth

referenceat&bﬁggrd1§¥bﬁﬂsof|ﬂhéhﬁrgﬁééhﬂﬁg tEbQ@rqn%le%>the(Bhy8@@@ to
different side views. of Ereferred enbodiment of the vehicle according to

this |nvéﬁm%hl?¥oﬁls%%%1uﬂ nghe Feguirenersr, of fhent OFBRTES) 2c8os de vi ew

(c), & ba&ﬁth@wthﬂé ﬂﬂdeﬁtb@ht@ﬂévfamﬂbﬂkd wﬁthEmg%h% %aga%ndndf(Bhly
ween pl’ ocessi ng

denonstr eterm nati on.,o of ai
o e (e SR ET TR NA L SR P LD TR BRHehl S idith BShrBgRall Doeoo e
of this |ﬁh@@;|@nconsﬁdég@gyeeaﬂpuntapfembedbneam.?ﬁnfmdedgdu? tblshe
t . | a sui t ed
Lovenl | oqadefeRace BuaPsdint YENVEntoaR PLRN Q3tn i kR BidbBRstTe

orthogona¢1qann®omfarea.front side of a processing tool 1. Preferably, t he
| oadpgrt is compliant with SEM-norm E15.1. Processing tools having
Ioadports according to this norm have becone very com 35 non in the case of
300 nm pradierter aadvantageogyiees| Erom thee copstaviotionont dpadhag

pfocess'nehéOPéaépéPQVﬁlﬁﬂethgaQQGEEesE%E%&%xefk%ﬂﬂ'@% by .eaShelpgt © t he
hei ght of _the_vehi 27711 1 PCI/TEPT11/1111 32 clé according to

this enbo%?ﬁe%%fahagah€e@@unFﬁétOa aéﬁleéaééﬂﬁ|@ﬁ heayeabd cdgr FREAYILRGo
this spacgndobévbyeacseansrf ofith the height of the bottom surface of

15 the device carrier being in a higher position than the load-
port surface. Although the opposite case, the device carrier
having a level below the loadport surface, is not ruled out,
the aforementioned position is to be preferred, because no
additional lifting is needed when docking to the loadport.

20
In the docking position the device carrier hold by the means
for the lifting is located in a free space above the loadport
surface, while the loadport is enclosed by the vehicle lo-
cated in the inner space of the vehicle. In order to load the

25 loadport, the device carrier just has to be lifted down by
the means for lifting onto the loadport surface. Therefore no
horizontal motion is necessary 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 wvehicle 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-



.aisle 8 to passt

lifting 4 on top of the vehicle chassis 3, which can be seen in figure 1
(c). Inthis figure 1 a vehicle serving a loads port 2 is displayed. As is
evi dent Rpgm? igyre 1 (a) the device carrier Sis carrledpg&ﬁﬁﬁbyﬁsgbove
the | oad por and just needs to be released in a vertical novenent onto
ki nematical pins 21, which 10 are suited to correspondi ng groves in the
bottom plate of the device carrier 5 %n order to achieve high precision
pl acenent. In this top viewit is easliy recognized, that the vehicle
footprint,_covers the | oadpoyt f ot print aan ace, wWhich_had to be
added | n BTeroR o tims R i ke | ERRRECE. 1n PHE B8VARE, PRRERRRAE 202" 0° <
enbedded vanst aigecinalsi seducdde Thaesmabhcaméﬁntsoﬁiﬂﬁfédngypahh kdfit. -and

roans {oc 1T, SENE Y et 71 2oRY TherBlg®8othRe Rk SPEPRAE cpace 10

is larger than the side Iength 23 of loadport 2, and the depth of inner
spaces10 A SelALQer arl Ehgoﬁé98%g§p£ NfeddsO E L:OEﬂeofibcﬁln%hHéz al goag

correct load positior [oad f does not obstruct wt assis 3. 25
Accor di nPR%t t Havindothaeat | edesueli eemearsi efhs vehicieowtlépbri Ag

uni fi ed @Q{é&%&lti’bﬁ heﬁ@l@o@ﬂﬂ@”ﬁﬁgeloéaﬁbrt:heahEld'tYl'edHékrlgévbS%rlﬂé'Bd| i ng
is perforned, by the processing tool the lifting path length for the

means forWJrHth%glﬁlL%tP?l%%Eko?odbEe‘éB%lﬁtab@vérﬁ:hﬁhrl@ﬁ e&6medledh Nt from

figure 1-ﬁ&t1@)pre81§a¢mt§1£@§ﬂeﬁ@rofIEhenaeﬁic@fcd@th@@ eaELI eheS1ekdt he
neaniefor I|ft|ng orm

t f k Iift th
R o Rt br L e S8ote ol S T BL r Sl RaTys Al Thghtthy O ngrup or down

device carrier 5 but any ot her connecting nmeans either hangln

sust ai ni n_as e 35.utjlised. 112/ 2771 1.7 PCL/ 111/11182
Civi g { LT DRE RETPRETOBRTE bR S | REPFOAAPE. GF RAYPng dbRed he
vehi cl e, vémtbperateredidant nAnoal theogepandetihelaimsank 41 in order to
lift up or down the device carrier 5. Since the device carrier is |lifted
down to the loadport sur5 face fromthe top and the neans for lifting has
it s1§upp®mtemhpélmﬁm@f@fahherngﬁ@nén@a igppowt desrribadsiwvits raéeweans for
l1T1ing 4e)Sce85ePhd 8htAwngE" t @h BHéS&raﬁﬁﬁ?EQ'ng to this enmbodi ment

hori zontal novenents of the fork |ift 42 on The portal hoist 4 are possible
as well in order to inprove 10 placenent characteristics. Conparing figures

1 (c) andrigisde 1heeﬂﬁe—0teﬁ SBOW Qiﬂﬂ@ﬂéﬁtsﬂmﬁérbléﬁsaoHEénﬁréQér?éahlng
the vehicle 32 can Q§%m§§m fatlng tﬂe irank 41 .and Heans for
pushi ng the vehicl & Bt hOF r bR t KeRhELR QFSBrQFnEh E el &VEAT hout
the nreed to turn artolmd, thncye@ingea sopphieivesal heaptaoassvoéwr dbsi ng or
rel easing the devic ryler i gni n e r h e fixed
axi s wheels as fron (%%ee+s 3? fs %OSSI %£¥thgé gﬁe %a% Emﬁ%e gggl bei ng
rotabl e about the végkical 20 axis are used to manoeuvre the vehicle. Thus,
the tinme of the | oading procedure can be mnimzed, and the conplexity of
the structure is still reduced. A botton1V|em1protect|on of chassis 3 is
shown in FF@HF@ 3 26r) e3nd| {btadepensbsptet RafeERETSNS L30T Rl PLRAT Y he

formyef a 'U. ThU5w1@HGBf|éléh@éebéfﬁeéﬁrb&@éb@@&n@eﬁ%%ﬁh thenkaadapert 2,
such as service wheel s, é woul d, be | ocated inside i nner space 10, if the

vehicle is in | oad POPTRORAY BAIPHAGF d2FRerdf ofE n@FCGE PctOwPPhSie
vehicle. 30 The anmunﬂlménspaﬁetﬁasednvanthenchaaarQ@maaﬁea.accordlng to

t he enmbodi nent of this invention becones evident from conparison of figures
2 (a) and (b). Several processing tools 1 each having two | oadports 2
enclosingIanaaishboelaeatshcwnrdsﬁglmOom@és tiowvadheon teo pehrs one guligteidons

for %ﬂ?rgﬁgﬁXcﬁésﬁé akﬁgﬁﬁeﬁuskhgﬁ ggog SRAGS T AN 1QRPRAL QL %gqﬁﬁe
€ vehicle |ng opposite to each oth

loadports 2. Ideally, such a 1oadport 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-



WO 02/277GL 8 PCT/EPI11/11182 one of them serving one of the |oadports 2,
the other just standing in front of the opposite |oadport 2'. In the prior

art case golyypb&al w dth of aisles 8 has been 2.200 mm WRl§h:piBY11
observed‘?n‘yigure 2 (a), while according to the em 5 bodi nent o¥ tﬁis

invention the width reduces to 2. 600 mm because the footprint of the
vehicle can be laid over the footprintéof a | oad port, which can be seen in
figure 2 (b). Using a typical nunber of |oadports 2 and processing tools 1

5 000, 000" Er 3o 057 BT "Gt et L Aaf8Rs TOhAE! EohedRelr P00
t ranspor t ¢aYHries eni evndeet orrdesd cincar theés epagesbaildohstust meapsofessi ng

«tool (1),15e€ g SRAichtO9h HAVIRG PehPaROLLA62) sT 97 Gn3EAT 6ORTHE! QEefevi ce
carrier (5) attached to sald sem conductor processing tool (1) with a side

| enght (289 BiM%e st deCHepth thds Bigurenhdi ghvehigle eesVipeodi dPagd-a free

space5ab9?§rﬁh@ 1oadposiayep. surface, and 10 (b) said | oadport being
designed to receive the sem conducfor device carrier (5), which can be
| oaded on top of the | oadport surface and which is supplied with an

interfapeA§Ois|é$i?éﬂt(fﬂdm,fig%ré?id(a?htﬁéedéﬁﬂgéi&hﬂgiéﬁ 5 @Scba§52i0§3)
conprising. a.skel e of, suppor egent s, surrqundi ng an.i nper. space :
whien +s Tafa reet ol coSUEnER  CardnBnts’ orhdhdnsk ndean BRdbEaRene
freely actessed im antdetiedl chevémont shtle, ksaedatnpel spase2(]10yhhani ng a
| eng | a r t I length (23) of said a L. a 20 _sai d i nner
spacénkloégﬁa%ég%&%1%§p€%9$%?§%gé%%éng%ﬁge§i58 Ehgtﬁgggﬁ? BEQESiS%Igg&port,
- a set oflevheel cafBig¢r nbuniedotrdet heochabsese( Blghopreoisngnt héaeehi cle, -
a nmeans f i f4 4) e [ he vehicle within
t he verti@é Ehe$%ﬂ%h§%nggpg?£§ﬂei€r%£ §%§g£§o?e§§?8g%ggdp8$?F ?g% g aci ng
or pi cki ngiape stpetriehieonavierertlevieadparki potpyint, athust Faxing

di sposabl gphté! GRIMSCHLAA PBABS éé&édnﬁﬂrﬁﬁépkoakh¢ means for lifting (4)

far connec?ing to said interface 30 for ITfting (51) of the device carrier

(5),15 a crank mechani sm (41) nounted on said chassis (3) for operating the
means forpighténg (¥) -demonstrates, how an inner space 10 is embedded

inside 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-
sition 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 path length for the means for lifting just
needs to be about 1 cm, which becomes evident from figure 1

30 (c). The interface for lifting 51 of device carrier 5 of the
means for lifting 4 has the form of a top mushroom, with a
fork lift as the 1lift 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.



WO 112/277Y 10 PCT/EPOL /1 | 182 2. Vehicle according to claim1,
charactarised by conprising a neans for docking to said | oadport, such that

5 the neapé(ﬁg§w$|ft|ng (4) carrying a sem conductor devi ¢griaii/iAk: (5)
reaches a position directly above the |oadport (2) . 3. Vehicle according

toclaim1 or 2, 10 charactarised in that the Iift connector neans (42) is
a fork lift, and the interface for |iffing (51) has the formof a nmushroom
4. Vehicle according to anyone of clainms 1 to 3, 15 charactarised in that

th

carryi ng BT Eero Rt ey SBRER: dor i of St uPRERraPoRF & “RalEfosoo

m || inet edscked 5heve$hr¢beacth&cbp@mabonnyooenomanualhg dpévate the

ich t t hat d
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the portal hoist 4 are possible as well in order to improve
10 placement characteristics.

Comparing figures 1 (c¢) and 1 (d) the use of a main diagonal
support as a means for pushing the vehicle 32 can be seen.
Operating the crank 41 and the means for pushing the vehicle

15 32 both from the back side of the wvehicle, without the need
to turn around the vehicle, simplifies the process of raising
or releasing the device carrier 5 significantly. Moreover,
the use of fixed axis wheels as front wheels 31 is possible,
while the back wheels 31 being rotable about the vertical

20 axis are used to manoeuvre the vehicle. Thus, the time of the
loading procedure can be minimized, and the complexity of the
structure is still reduced.
A bottom view protection of chassis 3 is shown in figure 1

25 (e). It can be seen, that chassis 3 simply has the form of a
“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-
parison of figures 2 (a) and (b). Several processing tools 1
each having two loadports 2 enclosing 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,



CNF+

] k{ 8q| gb] X] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] cal] ca] ca] ca
cajcajc a] ca] ca] ca] ca]ca] cal / DEWK_"mm

]zup%(f a{ V\]a‘]clg?)]ég c('g] ]ca] ]ca] ]ca] ]ca] ]ca] ]ca] ca] ca] ca] ca] ca] ca] caU]ng]Ecpgl nsb] ca] ca]

cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! >’>}’ ef . INO LUMhWPQc{vqgl gb] X] ] ca] ca] ca] ca

] ca] ca] ca] ca] ca] caU] ca] ca] cal]] ca] ca] cafca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

ca] ca] ca] ca] ca! cdXYbeR

ELH Q Qhed edf iy aki Ay M g adisa] 62 €a ﬁa ?LJJ iél FApcopheal sargal cal cal
ca] ca] ca] ca] ca] ca] ca] ca ca cal] ca] ca] ca calcallll $$$, % %0
} &~&8&E&SEFERAING' %cww]@mv@a}éa] ¢apenpEE] 84} ca]lca]l@apéapca] cal ca
b el cal oo fan e ' mlca“c%%%a?%a?éﬂez 8.1a8 Peer 3 G s FEST + s
- +0+g, h, mgm% BIGTY u}p“ke%]gi‘]”é%]%a](% wia}éa] esa%a}ea] Ea] tgafcajnca] ca] ca
] ca] cg] cad@cairﬁ@d@a&padmf& Cﬂ@@ﬂl@%l@aﬂ:ﬁt@] wa&tﬁa%@abéal €8] 9%@@1&1%64555555%
S666) 7Tm/vIXT77777 %a% 8KILI9r 9s99 q ><H:c g i £§ % % a% Ié cal ca]
ca] cal] c XL T o QAT RE} RG] L ] 3 Pcafcafid] €4 a]'- %] 2P599999n
10l —Z>[p§f:g‘lt og?fwa load port, bwh:Lch can be seen in figure ? . Us- | cal
A vt g calca al.ca] ca
cal ca] ca]lc%ﬁ caa] %ﬁ%%@lf%ﬁ?%%ﬂéﬁl@é g?é U}E h‘%aﬁ-‘@g %@

AAAA} BBB%"/@W@’@@@ngbq:a@] ba] sa]red] wafbapoathbsh] eahitwhtahta) ca] ca

|2l o8l caleatds,

a] ca ca] caj]e ca'] ca] ca(] a’fca?ca] cal ca]ca]caz~ A"10%& ()-10%& ()-!D& 10%&
"()-9'y3 109%83& () - 10%& ()- 109 ()-2H=zzX9 F "$10%& ()-! F

"$109BB& ()-!F "$10%& ()- - 10%& ()-!'x 39 %40%JU& ()-m!39 % 0YBB& () - m

z{1}0aS4 10%&' ()- 10mm 10mMm

10mm i " F6' 10%m® ()-!F6' 10%c& ()-4P"10%& ()- Y3 10%& ()-M{

IN =aS$4! " $10%=& ()-L

t S&10% . & ()- S&10%& ()-!pS&LIOW*& ()-3" 10%& ()-S10% ()-g

wX9as4, Z"10%&' ()- @ 10%& ()-!x $109BB& ()-s!

$L0%F& ()-s!'s PLOUMKCKCE' ()-L'y "$10983& ()-L/}0aS4910% ()- 10 10 10!L F4

(10%&' ()-!'F4

(109& ()- &3B"109& ()- 1109%& ()-8}[9aS4! N, "' 109& ()-m N ,' 109& ()-m |, "' 10%&
-1, 10%& () - nB" 910%& () - @L10%&' () - 9% 1zX9aS4110%&' ()-!e | !
0409B8& ()-"! 1! 940% WW& ()-"!1! 940%& ()-" ~

109& ()-!fs>,' 109& () - mil! FGH UVST5f s109& () - 109& ()- 101010

113 10% ()-)!'M 13 10%GG& ()-!13' 10%6G G & () - Wi#beW\:sT5!Y %40%: ()-M
CT10%" Y& ()->1d ' 109 () ->! ' 10%~& ()->, W 10%&' () -3"L10%& ()-WR
ZX6sT5! | F7 %40%&' ()--!x Y$3%40% & ()-!n Y$3%40%& ()-! Y$3%40% & ()- Yy#



" 10% ()-!]°Y %0%K& ()-MBICID El QSlcl!uVallS9 10%& ()-
"N 1098 () - @L10%& ()- 109%&' ()- 10$$ 10$$ 10$$! e’ | F7

%0%B$E (W #OB$~\: V4! 1 1sY $109& ()-nt Y #10983&
o 10%:xcf§')“ 0272 ?%F 109 ()?- s’ iO%&' () - $(2’/«£‘V8/84&s xV4uV4|() Eﬁ&g(ﬁ&)() M Y

LO3( 10%& () M# Y@ $109& ()-! Y@ $L109%& ()- Y $109%&X& ()-m!# Y

$109&' ()-ns', (- (. (/ (>(@Q (uv4alt @' 1098 ()-3"" 10%&' ()- Ss10%&' ()-  10%& () -
10ZZ 10ZZ 10ZZ! x’ YLO3(109ZZ& ()- M Z)*-+0+!, - zX6uV4! | X" | 9%4.0%& ()- !l
%d0%p&’ ( J)IJOS 109%& ()-!~"1$10%& ()- || $10%& ()-

1> @' 109 RESIITI ~ @ X " 109 () - @L10%& () -s10%& ()- 10 10

10" *94.09& ()-!|*940%& ()-7!00123c4wi3~ @e Y9 940%)& ()-!n" YO 940%& ()-!Y9

0% ~& () ; Yerd cAQV8e& Oransdhtd 1HY& Qemi AU IIBRX&E Ve carrier to
c4455697h7|7zXJ<@p

a semiconductor processing tool (1),

5 (a) said tool having a loadport (2) for a semiconductor de-
vice carrier (5) attached to said semiconductor processing
tool (1) with a side lenght (23) and a side depth (22) and a
height, said tool providing a free space above the loadport
top surface, and

10 (b) said 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),
(c) said vehicle comprising
15 - a chassis (3) comprising a skeleton of support elements
surrounding an inner space (10), which is left free of any
support elements of the skeleton and can be freely accessed
from the vehicle front side, said innex space (10) having a
length larger than the side length (23) of said loadport, and
20 said inner space (10) having a depth larger than the side
depth (22) of said loadport,
- a set of wheels (31) mounted to the chassis (3) for moving
the Vehicle,
- a means for lifting (4) mounted to the chassis (3) of the
25 vehicle within the vertical height range of the free space of
said loadport, for placing or picking up said semiconductor
device carrier (5),
- a vertically disposable lift connector means (42) mounted
to the means for lifting (4) for connecting to said interface
30 for lifting (51) of the device carrier (5),
- a crank mechanism (41) mounted on said chassis (3) for op-

erating the means for lifting (4).
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3. Vehicle according to claim 1 or 2,

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

4, Vehicle according to anyone of claims 1 to 3,

15 characterised in t hat
the semiconductor device carrier (5) is a front opening uni-
fied pod carrying at least one semiconductor wafer of a di-
ameter of at least 300 millimeters.

20 5. Vehicle according to anyone of claims 1 to 4,
characterised in that
the chassis (3) is U-shaped.
6. Vehicle according to anyone of claims 1 to 5,
25 charactexrised in t hat
the vehicle comprises a means to push the vehicle (32) manu-

ally by an operator.

7. Vehicle according to anyone of claims 1 to 6,
30 charactexrised in that

said means for lifting (4) is a portal hoist.



