; cde3ePM : v6T6?" 1 Description Sem conductor product container and

equi pnent for handling a sem conductor product container. 5 The present

i nvent i oNVQ 8342616t 0 a cont ai ner for and/ or t hecrmanspsst of at
| east one sem conductor product, th mmmmﬂMWWQWMLOWDFiSiHQ a housing with
support regi on supporting the housing gﬂm§tanding on an essentially even
10 ground, a |oad/unload region for |oading and/or unloading the

sem conductor product and a cover region gnclosing the sem conduct or
product fromat |east two directions, wherein the housing conprises second
support RERBELBLPOBi tioned at predefined positions of the housing and
engageable with first sup 15 port nenbers form ng part of the sem conductor
pr oduct %oadin Lunl oadi ng device. The invention further refers to an

equi prenteRHFORARGF PRgPACSERIEC 6RAGELEL T PEGUEAUdPMERth &or hraddduaigment
conpri si sgm26chdudtbpgpredngtf eonteanspQrting the contai ner between a

‘Ioad%ng/unloading position of a sem conductor product | oadi ng/unl oading

devi ¢e and positions at other |ocations and for positioning in the
cont ai nefhenprheehbadhnghtinbaadieferposit koronihe negadicrg/th) eadingPosi tion

bei tifl t f i . t. of th

oadi ng/ Satbai hacaEoraaeEiEner alt N eeetontes AoTE FErRAR B GHy part of
t he pontbh%e?@ntﬁiseni@QmﬁmdsdngiﬁdhsusyngaWth angpioran sfegrioed sup-f r ont 30
openi ng yokEiaY BRESLOGEYRS) WAehneen Loadpat! s canagelad by different

processi ng or neasurl ng to > S are a_.CCOITTYD atl ng-sever al wafers
in &% ngTeRuEr oRntARE/ Ul ABspKesdoaf fhirghopdiingy anGice ewdloesEaichy:Hehe

FOUP, thgemaéensueaBrbprbrasspanted wotAin a ity by
operatin e3 ergonnglngh FOUP can bg coagﬁggﬁ&%ﬁyﬁﬁ#%%%g%%%@gﬁglosing a
SoRte Shhér

m ni - env h?hl PLRPRB gm pgoleast typ giresrérns. peherrdy tie —~ 2
Seni conductsingaaditbagseeqeeceadhisgpbyrpr eetbe rgogbllieiongdoktbetdtedhe FOUP

and the 1 GO fer Ther ef.ore ach | oadpqrt ¢ ri.ses three
cinenatigf%%ﬁsggﬁg%géP%ﬁﬁgtﬁgngﬂﬁsﬁﬁgnag uﬁPgﬁgFggaﬁewlgggﬁ&FFF Fése pins
engdge ipoytovewbeBsaFbowangdpattt bé bbet eemiicdadat:tiohe pkAdRctt hey=eby

granting; §X2641 8981 hLO0RLPY-Qf the FOUP on the | oadport. Deviations from
exact po%i%?%n%ng nag Pgagcgo sem conduct or waf er destruction by handling

nmeans or to | eakage of the outer cleanroom atnosphere into the
mi ni - enviraniBAEat i 8hmespRaEe. ri@ka ehdgh tagug%ﬂx%thg?;g{ YR d

positioning, of the FOUPs, each other |ocatio terne y sup oﬁting any
FOUP conpTTselnprnkosr PAngedti AOPRaisgke HRRNEAUARTERE SORBFASL&ICoUp] i ng

pi ngoof hiwedl bagpoesssareratrangedrtTRgSenpi BS5ndkendl between a load-
ing/unloading position of a semiconductor product load-
ing/unloading device and positions at other locations and for
positioning in the container in the loading/unloading posi-
tion, the loading/unloading position being such that first
25 support members forming part of the loading/unloading device

engage with second support members forming part of the con-
tainer.

In semiconductor industry wafers are transported in front-

30 opening unified pods (FOUPs) between loadports connected to
different processing or measuring tools. The FOUPs are accom-
modating several wafers in a mini-environmental atmosphere of
high purity. Once enclosed by the FOUP, the wafers can be
transported within a cleanroom of less purity by operating

35 personnel. The FOUP can be coupled with a loadport enclosing
a mini-environmental atmosphere, too.
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15 located at predefined positions of all storage |ocations, thereby
characterising predefined FOUP storage positions. Any equi pnent used for
handl i ng W&245%aét ware storage for storing the predefi nedrd@PIatSIIagE
positions at the other locations. 20 This kind of handling is very

di sadvant ageous and unconfortable. First, each location - even a sinple
shel f serving as even support surface - has to be equipped with nultitudes
of support pins. Furthernore, any of such lpcation is very re 25 stricted
with view to possible FOUP positions thereon. Depending on geonetry of the
FOUPs andPSPiERESCH LA NhRETWigRS Audlsly REeT R OFOUPLenbraget

posi tionsbeey baedepurabiel t3He SREAGnAML Y S f GUEMLOfe t B FQEH
Telative éo t.he %upport Pi ns(yg.ﬁ%/ | ead to |ncﬁro,per handl i ng of the FOUP and,
& S%rh

as a cons&§ASROET CRPRHIEES GBI i @ PP IRP Y He 19 e r FOURence,
there is ahehskoobledf efo dest risctdppradmiey gindrémyadqs t1irQFrbead! i ng
‘syst ens. Lt LS i ject .of present Jnuent] to.all qw for proper

sem cor?ﬁdug (-)LPES?% u%t% %(%Jr?t %Ortl%ronﬁfﬁéfsl i re%b% éoﬁ}bdas@ﬁéﬁ% 9“@7&'@ / 082G 1
(r PCT/ EPgx&ctlp@stit4 cRivicatdforcheo fFQIR wal tentlaatgopnsibéeist Abnany ot her
| ocation t 0 it Jarsedef | N in.c f

nonpr edef Fgﬂgg’ Eg{%tctgi er §5§{l?%ﬁgéﬁ%ye%ﬁt%aagéz%ln al&h{'{ecrﬂép}f)s‘?%f%lg %%éll

al | ow f or SKFgRFy-Opy &% $&nedritd mEansosit itonilephdes ¢f the deter anbpant ed

to a cont 3bBRr akeadionaien!i9ad) HhIRMfe dide chrladpOrdrndiliiad ew to the
contaj nher, according to the invention the object Is achiev y a contai ner
conpr % ng marking el ements 10 marki ng reference points of the container,

the refergncerpgernts bawnty Hilgedef igied ipesiddns: drglm ide ¢’ thsysgcond
support nenb ' view to .the equj t, the object of the invention is

rs, Wt I e
15 achi evsacﬁyogﬁegqﬂpﬁ?gﬁto%&%ﬁrﬂ S 5P Y YR PRy
ref er enceppdbrt pdsist kansnofed he aidnat aaner naithdwead i zad | Onemansce f @u -
conput i ngpﬁ\?’\ﬁ pgi'htsi an gfh[et rl%agﬁ)% ig1%rr6f roma:tnrée Cpet,ﬁ?t ed reference Jg%i nt
posi tions® whar & i the detection feans and the Jocal I rat] o HeahsS afe
cont ridt | i hgceRed2e teguegrErneado nessittions (e addntatiowsgs riladrtions,
| oadi ng/ ugheadb)g PaFHalbt@R1idf idd t L 0 re
deviating from I[i)ﬂr;’gdefi ned S'gslir%f?r%dse?%?igg ?ﬁpﬁesééﬁ%nﬁsgﬁ%éf P?n?

act ual poSPRBRSNAt USRE SCFeranstiaiidohesare SRfifpratfefitRra® tFoyi sve¥o at

| east oneidyr ebki pRrede FahiedN FOURE didihgel M1l ngt idea dsnhdmdesdyi ng

t he invens:i.on: The essential portion of the FOUP granting its exact posi 30
tinning a gl oadport is its triple of grooves allocated beneath the
bott @i surface of the FOUP. Three cinematic coupling pins of any |oadport

engage inﬂ%gsg-gﬁog\fe% Hqueyer., ty.ansporting the FQUP fromor to the
| oadport, t eselgroovesagr e\gﬁl zi_sc\é\%gcg’i gl%rgbd&atrﬁeag%fﬁldﬁ Ty MEard et ause
they 35 ar@lfacFRgsthe cosidpecatisnl e avéerare siopder tfkly sdwevpigsas Hence,
accor di nget8npslpbozkt suldFacenly naay +of Hée{&%ﬂgﬁ%dt Qﬁiﬁftrﬁlﬂt%%%é of
the grooves and, as_a consequence, of the 112/05211 G P %3%&1
/118-t ~ support pins. Furthermore, any of such location is very re-
25 stricted with view to possible FOUP positions thereon. De-
pending on geometry of the FOUPs and/or the storage loca-
tions, continuously variable FOUP storage positions may be

desirable.

30 Second, any misalignment of the FOUP relative to the support
pins may lead to inproper handling of the FOUP and, as a con-
sequence, inproper positioning of the FOUP at the loadport.
Hence, there is a risk of wafer destruction adherent to prior
art FOUP handling systems.

35
It is the object of present invention to allow for proper

semiconductor product container handling even in case of de-



FOUP, was to provide e~ copies of these triple sponding to predefined way,
proper support of 5 pins was necessary. ~ch other FOUP support | ocation

wi th of pWwe2AR26H¢ edefi ned positions correstepw se transpdQI/ERMiiicd | n
this FOUPs on any one of these triples of According to the present

i nvention, marking elenents allocated at those sides of the FOUP visible
and/ or accessible by the handling neans are enployed to indirectly define
the po 10 sition of the grooves of the FOUP, According to the invention,
these marki,ng el ements are marking reference points which have_ predefined
positionsv'!£ﬂ93ﬁaq A Y FeRRlsE ingr \Renil b @R t 3t t HBY cohbarndecationdi ng

to the i nuetdttive tdee vk Mgrel i S oo el ehd Yard oPr OMi d86e abr ahoheast
two surfaces re(ﬁ%ff raq%¥ at three surfaces of %he contai ner. Detecting
positionspgﬁq#ﬁiﬁ§ qg%ﬁf BRI S LPPIn R Hr ATner boceur d6RaF Befikienon
of cont ai rséral;iosai]l]{am.fd_nbvmwlly c@p@@mh 'élgchcﬁtlitiﬂ@egepw iFYoﬁith\bEén it
“cont ai per ;SURRQr.t tiaqns,_ |ess than, ree markjng.el enents . pe

suf fi c?entl.SS %%n%ﬂ%:\t%gd e oer%n(fosn%?‘]en?]ﬁr%%%‘g}%ﬁ%ﬁ%%@l%ﬁ?ﬁbggﬁ}g%?e 25
pref er abl yogiddentd.ew t o posterior nmarking of existing con tainers, optica
mar ki ngs. In particular, the optical markings nmay be contrast markings

conprising black and white or dark and bright regions of marking |abels
whi ch may WHéhtigohd® ttdes rancnet, REEFoedhg i &9 nghe efvventéopothes. 30

Pref er abl wbjteie: QR 2631 ARIKiES %&E&iﬂ&ftédﬁpriﬁiﬁﬁymﬁf}%@n t8fSfent s
narquﬁs may b$$ﬁro uced as labels attachable to the ou5|ng %f any
exi stthg EAIE1Eh SNGR BT M e et eddr e Bhe b hgrerafsport ed

accor di ng gt ritfe HaveEsentphdaeniibed ims8it i MR 02 D82(vd G EThe BRO-dn§ 118- 4- 4
5 Preferab&%ﬂﬁﬁﬁéﬁgglcal marking is identifying one respective reference

point in 3 TBES However, depending on the detection means for

identifying reference point positions, even the |l ocation of a reference
poi nt per j cul 0 e 5 respective surface of _the container may be

i dent i fi egﬁ r%g’{r g@é%&%y,éﬁee%%lﬁel%’r tfez'l'(l)errpc?]?%ee%t f%?t%é? BPY Pt OPat i ngs

i dent1¥yi ghemyest by fArpmauipiaid conprising tdpstcdeiof méeansobbvnider. For
i nstance, dd@sepddifdn i gSo AR Shar é%ﬁ&t L2821 £AE N, 54T by a
synbol or a ce,rtggi n nurrbere (rg‘gluni %?Oed s@%ﬂ%los, . refcgé%%ﬁﬁ haeﬁ(gu%%g%
menbers oft Z3e oo MEE e rf ForC PE{H& 10hi R i ROTHE 1o 0afli e uadekall et devi ce

are connecieth thel ket e R fle F@HO HSURPBdd N dhe, howsStatn of hd Nge -
cont ai ner ,\when standi n oQb eggentlall . even ground. More preferably,
#35%

t hese supﬁgF%Jﬁghﬁgfg'aﬁQ Ot Rt NP gu PERCPRETOht S7AetRE t he
cont a2 her equigmemtetter givlgyi t itdre Wontadmeriner aid riin - pedi Be)/ wil 64 @thgod

(FOUP). 2Q.The;eantd nRfkiAs flesari fed Abque mnbe handl ed by, equi prent
ating from predefined positions stored by the equipment
and/or if actual positions at the other locations are non-
predefined with view to at least one direction or orienta-

25 tion.

The following idea is underlying the invention:

The essential portion of the FOUP granting its exact posi-

30 tioning at the loadport is its triple of grooves allocated

, beneath the bottom surface of the FOUP. Three cinematic cou-

pling pins of any loadport engage in these grooves. However,
when transporting the FOUP from or to the loadport, these
grooves are not accessible by the handling means because they

35 are facing the loadport table and are supported by the pins.
Hence, according to prior art, the only way of detecting the
actual position of the grooves and, as a consequence, of the



according to the present invention. Detection neans of the equi pnment detect
reference point positions identified by the above marking el enents, and

| ocal i zatWoOW2Eahs conpute the 25 position of the contai ndCTIERYMI t84é
detected reference point positions. By detecting reference point positions
and localizing the container position, that is the position of its support
menbers, the equipnent is enabled to position the container in the

| oadi ng/ unl oadi ng position even in case that 30 an actual position of the
contai ner_supported at another loration than a | oadi ng/ unl oadi ng device
devi at es T9OF a"p? ebief PReUipBspRFBnCbhernFPHEe SERRE TN OF&td®m pUiditt i on of

the cont atopiednonnohdee toEpliobri pifgNapr peelicfeded Pl iitS o icid&- With
‘view to at_| east one d%é@g%ion or orientaE%on 35 by reasons of geonetry of

the | ocat TRACHN FAsk 1pFdcBhERIAERS CEPRSPOChT BRTEATa JRelttiig he
| ateral pesy!ipropay deppartedfcBovUbPsuonskyyabte bff ¢caseeofrdpike fof

inclinped r [ GlL(i PCT/EPUL/118.1.1 6 ally, may depend on the
nunbe% ofﬁgﬁﬁeva%on?%%ﬁ%%g%already resting of the shelf. Preferably, the

detection neans are attached to novabl e han5 dling nmeans. According to this

et eot are al . 5 dling means. Accor di
ol ati ve o The het Ti DA oF B ogaRt A Ner L6"be or ShPe A T andaa ed to

t he | oadi Paredl dadithgsdesides o6 Phef EPHBI yisihé edanddororaremssi ey se

an opti catn&anBAdL W CReafll 04T éﬁplwgdbeoe%h@%@twgt kemder By ps
or other advanced_digital ina |%g Eroce55|ng. Preferably, a conparative

posi tli%n BtE1HR RAntEngTrRENR 8fatf'P¥8-to a position of the container

is conputed. Wth this conparative position, the handling neans can be

noved fromthis. positi to_a predefiped position relative to the
containergé?ﬂﬁéﬁg%d ?iﬁgﬁ ﬁ8¥Fgﬁbﬁnbe£ﬁ85 ul"fabrest & &Fﬁﬁiﬁhgrﬁbﬂﬁﬁﬂﬁér f or
transporting r¢fevente poadimgwhmbhadbmg geedeéi2edapdstidmnpoidliamivey it
on the cipgnpflcoegupLliing pins. Preferably, the equipnent is constructed to
transport an pd%ltlon containers according to one of clains 1 - 13. 25

Her eil®bel ow, the invention is described with reference to the acconpanying

drawi ngs. wH QUG Eed §@h§H@tEBﬁEBYnE%EH%EB%H@ﬁgatgcyggf? &eEkQQh, the

front-right-top perspective view. Fi gures™2A - ustrate exanpl es of

mar ki ng ePeRERLS. eFPYERES3PERRERAPLYaRFG PEPYdERS: 85 fffe lisgstofva dBIf a
FOUP in deheed, @bre NME=823tr8B2(1 &t PERLEROE11E80es of the container.

Detecting positions of three marking elements allows for une-
20 quivocal definition of container position. However, depending
on the geometry of other container support locations, less

than three marking elements may be sufficient.

The marking elements are three-dimensional markings or, more
25 preferably with view to posterior marking of existing con-
tainers, optical markings. In particular, the optical mark-
ings may be contrast markings comprising black and white or
dark and bright regions of marking labels which may be at-
tached to surfaces of FOUP comprising reference points.
30 »
Preferably, the optical markings are reflective. In any case,
these markings may be produced as labels attachable to the
housing of any existing FOUP. Thereby, any FOUP can be made
capable of being transported according to the present inven-
35 tion.




7 Figure 4 schematically illustrates the function of the equi pnent
according to the present invention. 5 Figure 1 schematically illustrates a
FOUP seerwbmonsdotont ri ght -t op si de perspective view. The @PEITERO)/1184E her
conpl ex shape of a FOUP will be famliar to those skilled in the art. The
FOUP accommodat es a nunber of sem conductor wafers indicated by dashed
lines with reference nunber 3 in its housing 10 2. The three surfaces
illustrated as well as the left and back sige formthe cover region

encl osing the sem conductor product fromat |east two directions.

Fur t her noPeeferabdant A aPtdsipr isesing uiph ordentehf v | PuSt FaFBECEhvEet ai |
in Figurerdfefened pdirdurié kwo eBGHesidace MavePe Rl &éPSngli 8gEBL Bnkor
-mar ki ng oge respective referenééﬁggég,of the surface. I'n addifion, there
may be pr 8¢EEEERY RISFE & Fort Ing) WHRTKITR D 1RTE jROBHELRBS

E_ont ai ngrA eivﬁnf a@imgdd&k_ iQﬁU:dﬂr%ﬂtré:lﬂ?@ﬁf Iﬁ&i@dmﬁ%éfi@emﬂﬂéﬂnéﬂ Bwgeghieon.

Fi gur shows a_nar ki el enent. for rki ng one reference.point position.
[t 1's S BREPERT on T S g BrtPTS HT a5 0% THPAFSELRrr oundi ng
four quarter contrast regions, 25 the regions of equal brightness being

| ocated o agh ot | r ect enter. of th recle. In
Fi gures 2E9§%%%?%ﬁy§dﬁ% ong{ta\r,r!aﬁr% ncgozr&f%lrs‘%: afr%c Igeﬁ zcl?%%l‘t:%'lé lﬁ?]rc]:hlgggt he
surface reéedenddédyvimg propased fiyrorgxanpdiede30 tenFt gur et Gpsifie b6t tbe si de
of the FOBks sshonn dhombanaald. dliesahale DOLAOM pLakIn 98T HES LRapUPPO! !
t he housing of the FOJP when standing on an essentially even ground [ike a
shel f10 | na§84niizen 23 F i R rea BEeekRore t R 5% grebeEsof upi-
engage W fhee ReMAJIG coupling pins 7 indicated by arrows are illustrated.
Engagenent of nenbers 6 and 7 WO 02/ OS2GLG PCT/ EP(11/118.1-4 8 grants for
hi ghly preci se docking of the FOUP to the | oadport not illustrated.

Ref er ence prefeiralbly i ndie atgsodite nhamsd il @hd-iegtan:d Dieb Feadpbogiand/ or
unl oadi ng_t.he .sem.conduct or qdugt the arrow above indicatjn he

it ect | onERARELH G R P T TR g YA e SRrgRrked E8%ne

i1l usts at esppleete egpirents wororidingg the theupiesent 02 | coebéinaranbent s
function. i ruct : e i S |.Lions on ot her
storage | glgtaaﬁdgr?goﬁ%{(e&gk%dsvée%lﬁw oeﬁ&%sc‘%%%g#' A’%%rr% 1;%%@4:%1&%2“ ned

cont ai ner tPESS iSHWPOLE MRGTR) ararFReactbieraeed dbpreathakhe bpb-

equi prent taaC @G G dHesa My | Ve | ©Fe Bé+MBy f 0fnd Scbhagashert jgven

in case of minor deviations of the actual position 12 fromthe predefined
posi ti on fl?ig%'lqp%q% ‘HHS‘%“?# By -gﬁ%%ﬁe))fi ned, that is continuously
vari abd e positions 13. 20 The equi pnent conprises handling neans 14 for

transporti t tal t | I LN vice a her | ocations.
Accor di ng +5 %ﬁtﬁaﬁ@gﬁﬁﬁs Ak SV S B G ﬁ%&ﬁg“‘Fﬁ%
whi ch pr efecaldding ¢ odtlie gireazan asnvaisionet Retecthitoposeansnobf thhe
mar ki ng e n i o) ‘ r
Comput Png St A MU Sk b bl e EatL PutReDEidd b0t e

posi t i ons 2bPVEr ST tHeneEd i ARG olPFrehhg e e R heCPBEBIEROANS! t he

grooves 6pceSpacdrldy wie tdidaRONtSroth EggERtedM +OEEPHREENGORNES 7
illustrated i.n .Figure 3..The handling neans 14, 15 are then 30 _controll ed
Lo move | BOB e 0P SR Hi% FOrC R MG POThet ot 2Rfer O5Ad-

gr abbi ng iitzing the container position, that is the position of its
support members, the equipment is enabled to position the
container in the loading/unloading position even in case that
30 an actual position of the container supported at another lo-
cation than a loading/unloading device deviates from a prede-
fined position or in case that the actual position of the
container on another location is non-predefined, that is
variable, with view to at least one direction or orientation
35 by reasons of geometry of the location. For instance, if con-
tainers are located on a shelf, the lateral position may be

varied continuously and, in case of a shelf inclined later-



As a result of the present invention, a database for storing all FOUP
support positions of storing locations is no |longer 35 required. Instead,

t he aut orO®Y0EMjUi pnent according to the invention can dePCIeEmeIst€l ati ve
position of the FOUP to its own | ocation and pick up the FOUP from any

| ocation in con WO 02/ OS2GLG PCT/ EPOL/ 11S.t~ 9 troll ed manner. The
mar ki ng el enments according to the present invention may be conbined with
barcode | abels for FOUP identification, and for their recognition the sane
optical neans nmay be enpl oyed. Preferably, "the handling neans nmay be noved
5 to the Ppbkyt By coapandt Puethe nhmbpysiofi othefr tdoatEGUR w=o rrlesyrahdi ng t o
a certai n-gé# £6419p gh¥egnhyrsthe actual orientation of the FOUP. In this
way, any positioned FOUP may be grabbed froma certain direction as
required in nodern wafer handling especially for 300 nmcarriers. Details

of the tloPmmt 'hpamemi( alshgga_eaegﬁiohamabkgga&lé][r&,ttra@@dt 'Gcﬁa @r_[&ﬁlral%flé)ﬂaé’i‘}.i![_ be
-appar en .those skilled in.,the art, .Apar rrom at nospherically isolating
FClJPs,g aIci:gl%%erﬁe%%§3e%‘?‘égrabpgsﬁﬁl %BFSMP@P%P@%'Cﬁ%@m% MREST di ng
to the i rventenabled\WH08£053E1 ¢héfrChaistis iBETAERELE el 18> trhel pdeain @imer
(1) for t t ; / he transport .of _at | east .one m condyct or

pr oduct (%,gtﬁéﬁ%%ﬁﬁggngé §8n8%i3§?>ﬁ§ gng ﬁg@gzisg&r?:?)do\}aq 'ﬁ:%e; ypor t
regi on (4Ansippbradinggtlevhoasi ng when standing on an essentially even
ground, - a |oad/unload region (5) for |oading and/ or unloading the

sem conductor product and 10 - a cover region enclosing the sen conductor
prodeft fRFeteralPbest thaodatpetipanseanfecomprilse RouSnTg cednmsEinse® second

support npheRs &8)ceeskti onay 8k BEAIBHEREH iRAS iR @cﬁ-f&%igﬁlll?m (2)

and engageabl e th first, suy rt menbers (7) formng part of
sem condutt ?rp%‘,\%ﬂ%’&?e@o HgﬁgggnFﬁéaFﬁg BEPCEESI®N ar act ar i zad.i
nt hat the container conprises marking elenents (20) marking reference

el ot ve TertReiblons SOBBOFEtiERoaPaL500Popt Che Sapcist MEceh di ng 1o
clai @1, relatiiveate @ positignaofl tha tohtainetrhd smaickipnd eel.enendis are
providing. i | 88ahat¥01 54" LBESSi0n, the handling means can be moved
from this position to a predefined position relative to the
container, the predefined position being suitable to grab the
container for transporting it to the loading/unloading device

20 and then positioning it on the cinematic coupling pins.

Preferably, the equipment is constructed to transport and po-
sition containers according to one of claims 1 - 13.

25 Hereinbelow, the invention is described with reference to the
accompanying drawings.

Figure 1 schematically illustrates a FOUP seen from
front-right-top perspective view.
30

Figures 2A - 2C illustrate examples of marking elements.

Figure 3 schematically illustrates the bottom side of

a FOUP in detail.
35



25 3. Container according toclaim2, char actarizadinthat
the marking el enments are provided at three surfaces. 30 4. Contai ner

accordi ngwo@emslef clains 1 to 3, char act ar i z PAEPHIISM a t
the marking elenents are three-di nensional markings. 5. Container according
to one of claine 1 to 3, 35char actari zadt hat the marking
el enents are optical markings. WO 02/Us2d fi 11 6. Container according to
claim5, char actarizadint hsat the optical markings are
contrast markings. 5 7. Container according to one of clains 1 to 6, ¢ h a
ract a+9Mr2 4 d i n t AChepebheahhykithgyshratess e ifvactpon B | 1

/118-4~ 8. Container accorghlgebQiphenef aebairiBng t0 thel@reshm Hm@ c t a-
T i zadi nt hat the ogtlcal mar ki ngs axe | abels attached to the

housing. (2). 9. ContainerV&eEOPBing to one of clains 1 to 8 char act
ari zadint hat 15 a marking element (8) is identifying a reference

R o chY8ut B b8t dop (R0, B 155 PR SOk At et Torter
opti cal nmatghhgtop9Fidee peirbpeny ioee vifewa flhentactusilde-Latrtear -canplaxp si de
of the COQEQ#Q%f élgoﬁ‘%”wlg%ea 141529 ttga e, ﬂiaﬁ.ir%o@d ]ir% Oc)ﬂeo’a:?é. ¢ h
aract a I Z a I nt a t the second support nenbers (6) are
connect edThe FREPsapgpermodadiesn & aunber1 »f eamisiamsiucicsornviiera olwhie- of
claims 1 £9:d8 b30dbshed NiRee Wikh refer@rdd dinddr 3 in its housing
10 2. The three surfaces illustrated as well as the left and
back side form the cover region enclosing the semiconductor
product from at least two directions. Furthermore, the con-
tainer comprises a support region illustrated in detail in
Figure 3.
15
In PFigure 1, each surface has a marking element 8 for marking
one respective reference point of the surface. In addition,
there may be provided markings 9 for indicating what kind of
side of the container is facing the equipment according to
20 the present invention.

Figure 2A shows a marking element for marking one reference
point position. It is an optical contrast marking and is
formed of a circle surrounding four quarter contrast regions,

25 the regions of equal brightness being located opposed to each
other with respect to the center of the circle.

In Figures 2B and 2C, additional markings for characterizing
the kind of the surface regarded are proposed for example.
30
In Figure 3, the bottom side of the FOUP is shown from be-
neath. The whole bottom plain serves to support the housing
of the FOUP when standing on an essentially even ground like
a shelf. In addition, in an inner circular region three
35 grooves 6 to engage with cinematic coupling pins 7 indicated
by arrows are illustrated. Engagement of members 6 and 7



t he second support nenbers (6) are grooves. . 13. Container according to
one of claims 1to 20, char actari zadint hat 35 the

cont ai nerWP92@5%1@nt - openi ng uni fi ed pod (FOUP). WO 02/ (ICIRT1PBHA EPO |
1118-1-4 12 14. Equi pnent for handling a sem conductor product container
(2), the equi pnent conprising - handling nmeans (24) for transporting the
container (1) between a | oadi ng/unloading position of a sem conductor
product 5 | oadi ng/ unl oadi ng device and posigions at other |ocations and for
posi tioning the container. in the | oading/unloading position, the

| oadi ng/ uff aa&isné%galﬁ%&w BRHSTY S P HHAT 19F dthe ttaehber sogdport
form ng paot dfl lthe rlagadi.ng/ unl oadi ng devi ce enl0 gage with second support
‘menbers (6) formng part of the container ( 1) , charactari zad
i nt hat the equipnent conprises - detection nmeans (15) for detecting

r ef er enceRpdiemenges nieriagns dndite teen ttdieneroaadytinl dad akéghdn ofioreans (16)

for c ugi ; i L : tajner f detect ed reference
poi nt %SESFLF ?gﬁgl,ge\?%g?gitfnq{}hlga(%{}%cft ?%naéﬁeq@ncsor{acﬁgg%% B¢ 1Ilﬁ:tz%ltitt_) EnBhns are
control | i H§Wt REOFGUILpWERA Ting ddie iddrreadia aroritraiwierch nedeFQUP is cou-

| oadi ng/ upheadicpg tRRSi1d-RiHoddd, actual positions (12) at the other |ocations
(10) are deviating from predefined positions (11) stored by the equi pnent

and/or if actual positions (13) at the other locations (10) are non25
predefi negiviird W eWli@taladRAThORRUAITREH b UrMhEMAERD - pLEzent
Eqnggnt .accordi ng _t cla|214, charactarizad]nt h at 30
the Aol eciPURrests 208 )ttt & AR o SIS TS g feamdle 1990~ 16,
Equi pnent tadcerdi ag toyclpaisntidms okb othdy &tomade tldcdtiosaltké nt h a
t 35 the L,On ~Me (.Jh%) onpri,se._an tical ra, 17. Egqui prment
accordinggggggﬁg gp,cﬁgﬁhg. Ea%§%§6e.af% fy%m preégggied container po-

sitions 11 allowing transport according to prior art, the

equipment according to the present invention allows for

15 transport even in case of minor deviations of the actual po-

sition 12 from the predefined position 11 as well as in case

of non-predefined, that is continuously variable positions

13.

20 The equipment comprises handling means 14 for transporting
the container between a loading device and other locations.
According to the invention, the equipment comprises detection
means 15 which preferably are optical cameras. They detect
the position of the marking elements and are connected to lo-

25 calization means 16 for computing the position of the con-
tainer of the detected reference point positions. Preferably,
the localization means compute the position of the grooves 6,
especially of their points of engagement with coupling pine 7
illustrated in Figure 3. The handling means 14, 15 are then

30 controlled to move in a position appropriate for approaching
the container and grabbing it.

As a result of the present invention, a database for storing

all FOUP support positions of storing locations is no longexr
35 required. Instead, the automated equipment according to the

invention can derive the relative position of the FOUP to its

own location and pick up the FOUP from any location in con-
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conparative position of the handling neans relative to a position of the
cont ai nerWiosR2¢8eit ed. 5 18. Equi pnent according to clai mPGI/ERIINIS4r a c t
ari zadint hat the handling neans are noved fromthe conparative
position to a position predefined relative to the container and suitable to
grab the container. 10 19. Equi pnent according to one of clains 14 to 18, c
haractari zadint hat the equypnent is constructed to
transport anqlp%sml on containers of the kind according to one of clains 1
to 13. Yo manner. e marking elements according to the present

. A2. AY&. Aligvaing iAk MaY A% BmbiMed wAlh AYardSes a8y Zbeep#dEh) xaahd_Z] ca

Jal al caloal eal.sal.cal.col oal oal cal eal calcal eal cal £2l caleal gl c2l ealgal el ca

] ca] ca] calJ caJcalca

?@ wr he” Yiya oea owlleajech] Cﬂ]@@h&] da}e djaad Lahg aﬂlem]ls aheg] ba] vayed] ca] c

al ca c c
<]BCG]/\/7C§@!USKHQc gﬂ\?\] ?g]%ég} cQﬁ ﬁ“%% gﬁi @cf th?@g caﬁ Iéla] Pé% léa ca] cal ca
] ca] ca] caUEERELES) g ian] Ja'fj%%\tjw §€§H+b1’)¢1zel a(:m&@} orien-
9!'}xs nhC’“ﬂa]t(i@]nC@]fC%]lfealPﬂGl‘ﬁﬂ calcalicad aalyeal £2f £3),6a] ?éﬂ}ﬁaﬂné?] pal Cal Ca
] ca] ca] ca] ca)lcalcag]calca]ca]ca]calcal 9l ;1111 LSMBYaY/n %980 6

) *** 4 +{ B g]"é“\zﬂ AR Jé'%a]%a’{‘%?a‘]%ﬁ&} ca cﬁ?‘&‘é}%@?chljlc‘aP@Q}”anjiéé]fca] ca
] ca] c"a] caz]aexaihe.aa]gC@ caaj1cal Cﬂhcajm]m]@@hkfé@é{\ﬁﬁé@alls of 0{REBOf 111H3K3

U3g3 44677 t

]cg] c]gﬁ?) & E&] 5%1?1 Céyfﬁa]?%ﬁ ﬁ%}%%}%ﬁ%ﬁ%@ ﬁ%ca ?%g%ﬂnc‘%llcaw “
<<m:n::: —zppalﬂ@@dm CADpD) s ntied Xget [ VAdheoa] eabrakeadbkcal cal ca

Lgﬂ:gal calsehaakathe Al s ¥l calratl gl sal salsal cal ggl calgpileal cad

pDEE? F@F FVeGPH8 R@ART 19errItg 1Handilustd kit cosdbDig NNz uphé ai Mdkotlon] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] cal] ca] ca] ca] ca] ca] ca] ca] c™a
] ca] ca] ca! NN' OPPPG/H8HGHVH HI I FI A 1111 JJJJIKKLLYIVDNz NNzupkf a\ VU] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] cal] ca] ca] ca] ca] ca] ca]
]ca] ca] ca] ca] capreFYs1l0%& ()-!1"10%<& ()-y&I0%& ()-M 109%& () -

S10%<& ()-M 10%<& ()-LrA*]wl3!' o™ 149%40%&' ()-Y '} 14%40%<& ()-Y

11 49%0%0& ()-Y ! x YO%& ()-!  %40%w<w<& ()-!1~ 9%40% r & ()-tzX9. 10<F+
10%<& ()-! =10%<& ()-6"'10%& ()-Ms sO 0% ()- ! sO %0%<& ()- !sO
%09 () -



eC 10<! yY30%40% & ()- ' 10%& ()-!la ' 10%& ()-!\' 10%& ()-&M 10%& ()- 10< 10<
@X6C 10'i Y1 (10%3/3& ()- 't}YL (109 ()- !x F398$109B83& ()-

| F3%510963%@ 52686 1098 ()-!x Y3940% / & () - @G\BCTG #uS1 1! |PCHEMH/11844

& ()-114(10% /& ()-Mdl 4(10%& ()-M "L10%& () - &10%&' ()- 10/3/3 10/3/3

10/ 3/ 3#$>CGmX9uSL 1!- 109 ()- YL 9409 ()-4!x YL 940% & ()-4! YL

VA0%4& ()-41 YL %0%& ()-4!| | %0%A& ()-woPl 1!-10%&: ! 10%& ()- 10 10
10t} 1s0 10

Claims

1. Container (1) for the storage and/or the transport of at
least one semiconductor product (3), the container comprising
5 a housing (2) with
~ a support region (4) supporting the housing when standing
on an essentially even ground,
- a load/unload region (5) for loading and/or unloading the
semiconductor product and
10 - a cover region enclosing the semiconductor product form at
least two directions,
wherein the housing comprises second support members (6) po-
sitioned at predefined positions of the housing (2) and en-
gageable with first support members (7) forming part of a
15 semiconductor product loading/unloading device,
characterized in that
the container comprises marking elements (20) marking refer-
ence points of the container, the reference points having
predefined positions relative to the second support members
20 (6) .

2. Container according to claim 1,

characterized in that

the marking elements are providing at least two surfaces.
25

3. Container according to claim 2,

characterized in that

the marking elements are provided at three surfaces.

30 4. Container according to one of claims 1 to 3,
characterized in that

the marking elements are three-dimensional markings.

5. Container according to ocne of claims 1 to 3,
3. characterized that

the marking elements are optical markings.
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5 7. Container according to one of claims 1 to 6,
characterized in that

the markings are reflective.

8. Container according to one of claims 5 to 7,
100 characterized in t hat

the optical markings are labels attached to the housing. (2).

9. Container according to one of claims 1 to 8,
characterized in that

15 a marking element (8) is identifying a reference point in two
directions.

10. Container according to one of claims 1 to 9,
characterized in t hat

20 the container comprises further optical markings (9) identi-
fying one of a front-, side-, rear- or top side of the con-

tainer.

11. Container according to one of claims 1 to 10,
25 characterized in that

the second support members (6) are connected to the support
region (4).

12. Container according to one of claims 1 to 10,
30 characterized that
the second support members (6) are grooves.

13. Container according to one of claims 1 to 10,
characterized in that

35 the container is a front-opening unified pod (FOUP) .
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tion,
the loading/unloading position being such that first support
members (7) forming part of the loading/unloading device en-
10 gage with second support members (6) forming part of the con-
tainer (1),
characterized in that
the equipment comprises
- detection means (15) for detecting reference point posi-
15 tions of the container and
- localization means (16) for computing the position of the
container from the detected reference point positions,
wherein the detection means and the localization means are
controlling the eguipment to position the container in the
20 loading/unloading position, if
actual positions (12) at the other locations (10) are
deviating from predefined positions (11) stored by the equip-
ment and/or if
actual positions (13) at the other locations (10) are non-
25 predefined with view to at least one direction or orienta-
tion.

15. Equipment according to claim 14,
characterized in that

30 the detection means (15) are attached to movable handling
means (14).

16. Equipment according to claim 14 or 15,
characterized in that

35 the detection means (15) comprise an optical camera.

17. Equipment according to one of claims 14 to 16,
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19. Equipment according to one of claims 14 to 18,
characterized in that
the equipment is constructed to transport and position con-

tainers of the kind according to one of claims 1 to 13.



