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1 7 AN 2005 WD 02/052616 PCT/EPO1/ 11844 Description 1 166166 Sem conduct or
product contai ner and equi pnent for handling a sen1conductor‘ﬁmogﬁ§
rage

‘container. 5 The present invention refers to a container forlt

and/or th trﬁgﬁgort of at |east one sem conductor product, the container
conprisin§' §ng with support region sup- porting tHE/FRIYEI8My when
standing on an essentially even 10 ground, a |oad/unload region for |oading

and/ or unl oading the sem conductor product and a cov cI05|ng
the sem - conductor product fromat |east two directlm w"mﬁﬂ m t he
housi ng conpri ses second support nenberslpositioned a I.n

posi ti onDerfcrtibeibausi ng and engageable with first sup 15 Bt nenbers
form ng part of the sem conductor product |oad- ing/unloading device. The
i nvention further refers to an equi pnent for handling a sem conductor

pr oduct éﬁﬁﬂ&PﬁéﬁCt@ﬁép%ﬁﬂnqﬁnﬂﬂnteenpr|Qndmqulpmandlfog heevedisi riepra

t r anspor teeid cohgue ot a?ﬂﬁud%etd&eaiﬁefpad i ng/ unl oadi ng position of a
sem cgnductor product |oad- ing/unloading device and positions at other

| ocations and for positioning in the container in the |oading/unloading
posi - ti die presevholmgniladiefgrposs ta crorteiingrsfoh thatstfddagle 25 support

menber s @irbRotRar trisddit Izadkngbad Qall HendEKhafeLSP4ALGIN N second
support thbg orn13§? ,of the con- tai n sem con i ndustry
wafers arect ransporte %H%&H? a35°%ﬂihﬂ FPPEErboEES%qqlﬂlﬁr bet ween
| oadpor t $oxrsAngctlel hausing when standing on an esgentially even
10 ground, a load/unload region for loading and/or unloadlng tHhe
semiconductor product and a cover region enclosing the semi--
conductor product from at least two directions, wherein the
hou91ng comprises second support members positioned at prede-
fined positions of the housing and engageable with first sup-
15 port members forming part of the semiconductor product load-
ing/unloading device.

The invention further refers to an equipment for handling a
semiconductor product container, the equipment comprising

20 handling means for transporting the container 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 (FOUP=s) 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 cleanrocom 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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di fferent processing or neasuring tools. The FOUPs are accom nbdating
several wafers in a mni-environmental atnosphere of high purity. Once
~encl osed by the FOUP, the wafers can be transportede\/ithi1r7| agnlzaﬂﬁﬁhroom of
| ess puri erating 35 personnel. The FOUP can be coupled with a
Ioadpgrt ‘&ﬁ Pg‘g‘?ﬁg a mgni -envi ronment al at nospher e, tc}’&T/EFi’O!I("?‘“JUN 2005
WO 02/ 052616 PCT/EPO /11844 2 Sem conductor handling requires highly
precise positioning of both the FOUP and the sem conductor wafers.
Therefore, each |oadport conprises three cinematic pins supporting the
FOUP when coupled to the |oadport. Thesé pins engage in grooves 5

al | ocat edSeni¢drdusicomasiddéngf rednel F@UB i ohiler phyc Ds@nbo g 1 ciagt of

posi ti oni Bgt@ftn@em%euananthaesyg r&ctowgf%wn%ﬁfe%%xa%t cROsi tioning

may | ead 5‘ ?iém conductor wajer truction Teans or to

| eakage o P RIIESR- € Bﬁﬁ%qﬁﬁ‘?ﬁﬁé’r Elpﬁt%uEPFérﬁfﬁnﬂ ey iFPERNenNt al
at nospher ghed (cdupleEdido theglaadpditgh|Thepecpiage @agadd o RetRirebhe FOUPs,

2ach 3 nehil Qe B8 BBCLGh Shiad WRDREL! ROyBNYeN TP AL RILSES PI NS

arranged in th manner _as the cin

| oadpor t sS5FEF é?‘?%’l‘g‘@&lnﬁheget}b‘? O @nalth%l‘%‘é%ﬁ’é%l Hevpesdenbned

posi t i onsfobm adrtact gradeibatnayimas, leatdhebebymﬁ;&&:ﬁm&tﬁﬂ Stat@-puedef i ned FOUP
st or age pQ@fﬁétpﬂﬁl b?”égpﬁ%%&%y%gdtfooieggg i 0o |l asﬂ%‘g‘%{ %@/are st or age

for stor- In rage positi ons F#Poca-
tions. 20%¥°° atmo phere into the mini- env1ronmenta1 atmosphere,

10

In order to grant highly precise positioning of the FOUPg,
each other location intermediately supporting any FOUP com-
prises pins arranged in the same manner as the cinematic cou-
pling pins of the loadports are arranged. These pins are al-

15 located at predefined positions of all storage locations,
thereby characterisging predefined FOUP storage positions. Any
equipment used for handling has a software storage for stor-
ing the predefined FOUP storage positions at the other loca-
tions.

20
This kind of handling is very disadvantageous and uncomfort-
able, First, each location - even a gimple shelf serving as
even support surface - has to be equipped with multitudes of
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 misallgnment 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-



This kind of handling is very di sadvant ageous and unconfort- able. First,

each location -- even a sinple shelf serving as even support surface - has
*to be equipped with multitudes of support pins. Furthernoye, yangef such

| ocation | re 25 stricted with view to possible E Jons

t her eon. ﬁ%ﬁﬁlng on geonetry of the FOUPs and/ or tHgH§F§f§§£ | oca-

tions, contlnuously vari abl e FOUP storage positions nay be desirable. 30
Second, any m salignnent of the FOUP relative to the support pins may | ead
to inproper handling of the FOUP and, as a con- sequence, i nproper
positioning of the FOUP at the | oadport. 3Hence, there is a risk of wafer
destructi orlakdherenf actyrl erontaineF(RPsiaiutld my snyt ehber 3boddtion t he

obj ect of zme%@o& £&Viend 4,0 yhaw ’ n duct
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cont ai ner dI|n eve de 17
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predef Ened o QRLALPSFLLPNJ | C =k 0 aI | ow
for hlghl pre g Jentaf%é?Qgggégﬁgﬁlagﬁﬁhen ?b%aﬁgatégﬁgggﬁt§%

contalner Pﬁglunloadlng device like a Ioadport Wth view to the
contai ner, according to the invention the object is achieved by a

cont ai ner Wq@@ip(,hgg‘,ntgo N M8k § ntgcg& é;lt%ggggf %g%lﬁons r s of the

contai ner, .the, r nc é¥£%)nts avi ng fin oS alative to
the secon®®3I€Ghp ?taﬁﬁﬂ% YMPtﬁ°FF%%P?¥)qqm?né&&Pﬁnﬁﬁ¥k1@9K?Lﬁmaeéﬁ of the

i nventPonmagking reference points of the container, the reference
points having predefined positions relative to the second
support members. '

With view to the equipment, the object of the invention is

15 achieved by an equipment comprising detection means for de-
tecting reference point positions of the container and local-
ization means for computing the position of the container
from the detected reference point positions, wherein the de-
tection means and the localization means are controlling the

20 equipment to position the container in the loading/unloading
position if actual positions at the other locations are devi-
ating from predefined positions stored by the equipment
and/or i1f 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 ig its triple of grooves allocated
beneath the bottom surface of the FOUP. Three cinematic cou-
pling pine 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



15 achi eved by an equi pnent conprising detection nmeans for de tecting
reference point positions of the container and local- ization neans for
»conputing the position of the container fromthe detected {@fguNa808 poi nt
positions, wherein the de- tection nmeans and the |ocalization neans are
controlling the 20 equi pnent to positioa the container in the

| oadi ng/ unl oading position if actual positions at the other |ocations are

devi - atingofipomypiedsf b@@diaalsieghan%t%er eduby shbpceauilp@rt orandior i f

actual positions at the other |ocations are non- predefined with view to at
| east one dppéegi ofi thesei sminlesofi pansThe poedelingd ®esitdamsder| yi ng

the invention: The nti.a r tel. of : i.ng a posi -
30 tioningcgfr?ﬁgopgzﬁgo%P kggﬁfslﬁgﬁp gggglggggggggg%ngg#%glﬁéng%ih t he
bott om surtace ahyt herbpdl. stippeetciofefaliPe oauanyl iomg pifnshefseany | oadport

engage in thes rogves. However, when transporting the FOUP fromor to
t he IoéﬁpoFF}piﬁgSQ br-o06v 485 &5 %% cessi bl e by the handl i ng neans
because they 35 are facing the | oadport table and are supported by the
pins. Hence, according to prior art, the only way of detecting the actual
posi tion oﬁcﬁﬁédgﬂéo@@st@ﬁdpr§§e@tcé@§@éﬁéﬁ@e,“@ﬁ¥FW§ BAEMSNEED5 4 FOUP,

was to proyide-eaeh QLhehJEQURIHIAPU chacHRn wiidifl LORidR0f these
triple of pins at predefined positions corresponding to predefined
st epwi se t nanepeiblepbiyomhel mandliinoweeans eper esgdpyrad dfo E@QURsemtlagny one

nventton, IREEREnGDEl BREEL Sral o EREo T oo STed P T he. FOUP vi si bl e
and/ or accessible by the handling nmeans are enployed to indirectly
According to the invention, these marking elements are
marking reference points which have predefined positions
relative to the grooves.
15
A first specific expression of the invention is a container

according to claim 1.

A second, alternative specific expression of the invention
20 1is equipment for handling a semiconductor product container

according to claim 13.

With view to the container according to the invention, the
marking elements preferably are provided at at least two
25 surfaces, more preferably at three surfaces of the
container. Detecting positions of three marking elements
allows for unequivocal definition of container position.
However, depending on the geometry of other container
support locations, less than three marking elements may be

30 sufficient.

The marking elements are three-dimensional markings or,

more preferably with view to posterior marking of existing



10 define the position of the grooves of the FOUP. According to the

i nvention, these marking elenents are marking reference pqgi gy 200 ch have
* predefined positions relative to the grooves. 15 A first specific
expression of the invention is a container according to claiml1. A second,
alternative specific expression of thetd nvention 20 is equipnment for

handl i ng a sem conduct or product container according to claim113. Wth
view to theogeatakher ageadilnehalr®ihle .i nvepbhrelculiRe, mMKidp iRlaments
preferably are provided at at |east two 25 surfaces, nore preferably at
three surfmeskiofst ey bencent@estDrpaiingg sesrriisisdDbliamedntar ki ng

el ement s %hkegﬁoEOEaQ egﬂbygﬁﬁlhﬁe&'@ﬂaﬂ%no%fn%gmﬁgf 8RO thtn .
However, depéndi ng on e geometry of “ot her contai ne support | ocati ons,

| ess t han thyebematkiantpedl dmemus famnesbef FOUSUcompiramtingT hee frardkiawy

el errent% are .t hree-di nensional markings or, nore preferably with viewto
post erior F?erf?itﬁg of existing 1 7 JUN 2005 4a containers, optical markings.
In particular, the optical narkings nay be contrast markings conprising

bl ack and white or dark and bright regi ons of marking |abels which may be
attached t §referabdy oftheogp MK 19SF Sdn &€ L 2436 s . ITPréder abl vy,
the opti cal r ki a f (ML b thes |05,y be
pr oduced ascalggbe:tglggtet g&%}ﬁdg%cﬁdg\ﬁfﬁg] ﬁ)oum ncge(agfsa%anly exf‘s&ﬁﬁc{}t‘é& FClJI%rEi
Thereby, anp EQePhoarsitg kd mede ecapehing ¢lOURi MhanemspanteF@itarati ng to
the 10 be made capable of being transported according to the

present invention.



present invention. 17 JUN 2005 WO 02/052616 PCT/EPO1/11844 5 Pr eferabl Y,

an-optical marking is identifying one respective reference 0|Gt ng t wo

+ di mensi ons. However, depending on the detectio? nean? for N ¢

referenc | 03|t|ons even the location of are

per pendi %pﬁ?’%ﬁt he 5 respective surface of the cont a?@ﬁﬁgﬁgk _

identified. Preferably, the container conprises further optlcal mar ki ngs

identifying one of a front-, side-, rear- or topside of the container. For

i nstance, these additional markings may char 10 acterize each surface by a

synbol or a certain nunber of uni- fied srynbol s. Preferably, the support

menber s oFreﬁer@blu‘aiamaron‘tdlca@omarkim@nimg'.dehtdnﬁyangoaﬂér@agﬂmdﬂeﬁg devi ce
t

are conneghedrbfcd Qﬁ‘oa.]r& SHPRRG! diRGhb p@f&%bggrou&%éﬁ%a&% 1t e\:fherabl v,

cont ai ner when_, st andi on an essentl al even
t hese supﬁBFFc%%éF%arﬁﬂgéfoﬁr& BEL ’r’Eﬁ:a”c%&rﬁé‘ﬁéaPﬂ PRePERELIQM si de of

t he cont aewmen. tislogatelfcer alfl ¢, refieremd giciet perpandicnlampenivkg unified
pod (FUP)eagBcdiife CANMMIJACLE BfiedSSEEd M- %Jawgerwe&@i pangd| ed by

equi pnent according to the present 1 nvention tection neans of the _
equi prent detect reference point positions identified by the above marking
el enent s, Paafletaichyi Z:td wonrednsr ccomprtissdsh€u2bhposopt deaDimddkingant ai ner
fromihe 98LaC]AMILIGIPREe PeLBhe . PANAd-ONTealY GF!ESLLNG I RigNCE, POI NI

ositions and |ocal-_1zing the container e posi tion of
Pts suppBPRE ﬂ{ﬁ%’é Fox H@gséaﬁf:ﬁrreﬁ]f‘e?% @ﬁﬁ-l‘}llé’ﬂa@-omﬁ‘t‘ﬂs#@g%ﬁ“a%@har"

10 acterize each surface by a symbol or a certain number of uni-
fied symbols.

Preferably, the support members of the container for posi-
tioning it on a loading/unlocading device are connected to the

15 support region supporting the housing of the container when
standing on an essentially even ground. More preferably,
these support members are grooves allocated beneath the bot-
tom side of the container. Most preferably, the container is -
a front-opening unified pod (FOUP).

20
The containers as described above may be handled by equipment
according to the present invention. Detection means of the
equipment detect reference point positions identified by the
above marking elements, and localization means compute the

25 position of the container from the detected reference point
positions. By detecting reference point positions and local-
izing 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-



contai ner in the |oading/unloading position even in case that 30 an actual
posi tion of t he cont ai ner supported at another lo- cation than a

' | oadi ng/ unl oadi ng device deviates froma prede- fined posif§izopypr206n case
t hat the osition of the container on another

non- pr eder | negg26 that is variable, with viewto at |ea§’?‘%§%gllﬂm’4ectl on or
orientation 35 by reasons of geonetry of the |location. For instance, if
con- tainers are located on a shelf, the lateral position nay be varied
continuously and, in case of a shelf inclined later 1 7 JUN 2005 WO

02/ 052616 PCT/ EPOl/ 11844 6 ally, may deEend on the nunber of other

cont ai nerallytr dady depesdi ay Wie trhakelrebff. oPhef eraitlafneree adetagyi on means
are attachast iy e@vahkeghans, 5 dling means. According to this enbodinent,
the handling neans are enabled to define their position relative to the
position of a container to be grabbed and transported to the | oad-

i ng/ unl oeRitefprablycethe (et edEiabimeanshardeaierd¢in MRARBVEDNBr hee- an

oPher Sadvangigmetlst Inolbra iy S“%’ré‘?gfs?ﬁbggﬁ“&?‘e " st Bz neghel P O
posi ti on Hf® ﬁ’i’é‘ghg ??nﬁgﬁg‘%% efg P@Fé’ﬁ??’é Jf%lad:iﬁ’®|t10| Sheoposhielemnt ai ner

S corrputqfda wibhbathes conpargtabbedpasdt tpanspdrtdtand ithe MBafs can be

moved Aﬁqgaggﬁ?tagﬁé@_ a predefined position relative to the
cont ai ner the predefined position being. suitable to grab the- container

for transportl ng it to the | oadi ng/unl oadi ng device 20 and then positioning
it 0ROt hePusifegablyec thepletrgripions meBnef ecabtige tdie opgdcRIEALméSs CONSt ruct ed

to transpaficrindzPOoushd] Ok HY UlEpBed AN hLS 908-GhiSham™ 1 - 13

other advanced digital imaging processing.

Preferably, a comparative position of the handling means
15 relative to a position of the container is computed. With
this comparative position, 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 traneport and po-
gition 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

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

Figure 3 schematically illustrates the bottom side of
a FOUP in detail.
35



25 Hereinbel ow, the invention is described with reference to the
acconpanyi ng draw ngs. Figure 1 schematically illustrates a FOUP seen from
“front-right-top perspective vLemL 30 r:gurﬁf 2? -tZC LLlug%r?%ﬁ%gP%gpgss gf
rkin . Figure 3 schematically illustrates e ' _
FOUP i n 3@%&.&%5 WD 02/ 052616 1 7 JUN 2005 PCT/ EPOLPETEROVISHE gure 4
schematically illustrates the function of the equi pment according to the
present in- vention. 5 Figure 1 schematically illustrates a FOUP seen from
front- right-top side perspective view. The actual, rather conplex shape
of a FOUP will be faniliar to those skilfed in the art. The FOUP _
accommodatiedirg dunber of sdenedridatipriliafsrstieadithec@trdt byn dashed | i nes
with reference nunber 3 iyhd leulBNEhE%ddb k¢ ot PhEC SELLACES, | | ust rat ed
as well as the left and _back side formthe cover reglgn encl osing the
sem conductor product frgimdC™-east two directions. Furthernore, the con-

tai ner conprises a support region illustrated in detaiL.in Fi gure 3. 35 I n
Figure 1,rigpel sur A ki &l 0 r one respective
re?ergnceF%p 2 ééllkzﬁmsur a;lg@?_il wgic:ig%t | onr% F%t'%erléggﬁrra L‘E}g %:?% i ded

mar ki ngs rg‘%&?%??&?i&?iﬂ?%&%%etﬁﬁeﬂagsw- Theiauaine rashesi aerpiex f aci ng t he
equi prentst@peordi AgFOEP will be familiar to those skilled in the art.
The FOUP accommodates a number of semiconductor wafers indi-
cated by dashed lines with reference number 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 Figure 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 cilrcle 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 asurface regarded are proposed for example.
30
In Figure 3, the bottom side of the FOUP is shown from be-
neath. The whole bottom plain gerves to support the housing
of the FOUP when standing on an essentially even ground like
a shelf. In addition, in an inner ecircular region three
35 grooves 6 to engage with cinematic coupling pins 7 indicated

by arrows are illustrated, Engagement of members 6 and 7
. [

2
L



20 the present invention.. Figure 2A shows a marking el ement for marking one
reference point position. It is an optical contrast marking and is forned

+of a circle surrounding four quarter contrast regions, Zq p real ons of
equal bri bei ng | ocated opposed to each other ig E 5% to the
center ofﬁghgﬁég?cle. In Figures 2s and 2C, additionm\¥ P %‘4for
characterizing the kind of the surface regarded are proposed for exanple.
30 In Figure 3, the bottomside of the FOUP is shown from be- neath. The
whol e bottom plain serves to support the housing of the FOUP when standing
on an essentially even ground like a shélf. In addition, in an inner

circul ar BEgrba %/Wfé’é- Yy bFevd se edockinim afe tivet FOUPneosthe leeudporng pi ns 7
i ndi cat ednobyinlusevatad® i1l ustrated. Engagenent of nmenbers 6 and 7 WO

02/ 052616 17 JUN 2005 PCT/EPOLl/ 11844 8 grants for highly precise docking
of the FOUP to the |loadport not illustrated. Reference nuneral 5 indicates
t he | oad/ BaFereneeqluneradr 55indadatep ity doadibnidadgrédnors eidxconduct or

producks, 1bhei A -andrAReMeatindh Cald NenlitendLEEELT SPodiltl Gt AG _FOUP is

cou- pled_to the loadport. Figure 4 illustrates, the equi prent according to

the presefit” iEPY?n;i 'Q%#lgﬁdg#?sd#{ﬁﬁﬁﬁQBninlWﬁﬁghcﬁﬂ%t$$hﬁ<%§ €68Uhandl e con
tai ners abPlafdytepodie ileesipomtot her storage | ocations |ike shelves 10, for

i nstance. Apart from predefined container po- sitions 11 allow ng transport

accor di NOeh 8P P11 e a18s BAY' O HnedtC0dbRdi S £ by Saonkn et On
10 invention and its function. It is constructed to handle con-
tainers at any positions on other storage locations like
shelves 10, for instance. Apart from predefined container po-
sitions 11 allowing traneport 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.
Accoxding 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 pins 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 ne longer
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-



15 transport even in-case of mnor deviations of the actual po- sition 12
fromthe predefined position 11 as well as in case of non-predefined, that

"is continuously variable positions 13. 20 The equi pnent qqngp{ ¢ handl i ng
means 14 {gubhg@sporting the container between a Ioag)i ng devi ce and ot her
| ocati ons. Accor ding to the invention, the equi pnent 83&3"?’%’&%“%& ection -
means 15 which preferably are optical caneras. They detect the position of
the marki ng el enents and are connected to lo 25 calization neans 16 for
conputing the position of the con- tainer, of the detected reference point
positions. Preferably, the localizati on°neans conpute the position of the
grooves 6E¥OLLgManmey . oFThenearking mlemehtengagending wid tieopreiagtpi Nns 7

i 11 ustrat tivent forgweg Be EbebhAed it BR2ESIE41aBE & fort HRRP3QgeRNt r Ol | ed

to nove i i.fi o0 p priate for approaching the container and -
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al | FOUP BapRe empdsveronBrefexaliy ndheobanibing i sears naygee 3bveequired.

| nsteadl,  the-iRuipasitednCavhpaRil 1AL 4 ¢hadpbBitien 4TS iReCaR, deri ve the
i CK U

relative i 1] of. the FQUP to.,its .,own [ ocation and p p The FOUP
from any ?%e}!acﬁ&cg)‘%gi %ocgn‘:?%%jzr} FEIEEE1Pn7 93 VRR Jo0 S hepertpdr prigas o
troll ed nﬁ-‘rﬁi‘é?rn théhﬁaFQUﬁg Bh driwint sragG cengti pos1 i driwel rowwenky bevention
may be cogibied Wicbh Rapepdeih ablettioh EOUPLGfRsa tid 'nfbgtelrg“w g“d for
their recl&)aq{altiln%getshec%%oggl ca(,{ nmeans ng%s e ererJ oyed. r e ?ﬁbly, t he
handl i ng ‘feans ray be. ¥ G 4h B 5EFFIeHE c RRfRidS W& thethe position
of tHé FaRents agpenippers o handiingi arusy exdhatn ogi weid by bhewsrt ual
orren-  be apparent to those gkilled in the art. Apart from atmos-
pherically isolating FOUP=, also open cassettes for smaller
wafer aizes can be handled according to the invention,



tation of the FOUP. in this way, any positioned FOUP may be grabbed froma
certain direction as required in nodern wafer handling especially for 300
mmcarriers. Details of the 10 equi pnment as grippers, handling arnms,
robotics and so on will be apparent to those skilled in the BPtJun pmst
from at nos- pherically isolating FOUPs, 1§l| SO0 open cassettes for smaller

waf er sizes can be handl ed according to the invention. 1 7 JUN 2005 10
Aaims 1. @ntiginer (1) for the storage and/or the transport of at | east
one sem conductor product (3), the container conpris- 5 ing a housing (2)
with - a support region (4) supporting the housing when standing on an

essential |y evencgnound, (1) &d.0ad At JL R dole e Ladidia awd/
unl oadi ng the sem conductor_ product and 10 - a cover region enclosing the
sen conductleessr eagc Seigiandactadafiradis tdi (3ot it CAMEEI9E (FRHOWST ng

conprisgs §e60Rd SRR merns, (6) positioned at predefined positions of
t he hougi ng %g) an er?:ga(grg?gabl e with first support nenbers (7) form ng part
of a 15 | oadpoRupReTFhirdgidie ontarartine sl dmusing when rstanrding r |

zed i ngth %Stse?,lt{flﬁaglqg}oaé'\;éq{ FUM4 ses marking el enents (8) marking

refer- ence points o ntainer, each marking elenent (8) _identifying
a respecti ve ar dlcadeived qesl medirn we ittt np endeor afrekeEnpdi it s

havi ng pre%%fnjir&g;qldﬁ%&i %&Lﬁ!@tdrﬁ@ to the second support nmenbers (6). 2.
I 1, c

Cont ai ner according to claim aracterized i n that
10 - a cover region enclosing the semiconductor product from

at least two directions,

wherein the housing comprises second support members (6)

positioned at predefined positions of the housing (2) and

engageable with first support members (7) forming part of a
15 loadport to which the container is couplable,

characterized in t hat

the container comprises marking elements (8) marking refer-

ence points of the container, each marking element (8)

identifying a respective reference point in two directions,
20 the reference points having predefined positions relative

to the second support members (6).

2. Container according to claim 1,
characterdized in t hat

25 the marking elements are providing at least two surfaces.

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 t hat

the marking elements are three-dimensional markings.



25 the marking el enents are providing at
according toclaim2, char act er
‘elements are provided at three surfaces.
of claime 1to 3, character

el enents are three-di nensi ona

according to one of clains 1 to 3,

mar ki ng e' §m@&ﬁtéﬁﬁeepsb%&dﬁa@kltEsg%ne5o@ c&ant@i nekcaggording to claim b5,

t he opti cal narklngs are contrast
¢ hC@nraﬁnértaécérdlﬁgeté oné & acfaims 1 to 6, 10c har act

c har
narklngs.
eri ze

according to one o
15 the opti cal

n

Cont ai ner

n

t ha

10

15

20

25

30

narklngs

t

east two surfaces. 3. Container
zed i n t hat the marking

30 4. Container accdridvHl 4® one
zed i n t hat the marking
1 7 JUN 2005 11 5. Contai ner

1% racteri zed t hat the

fhe! mQrk?nB @lEmEH%s”%EE'B@%lé%ﬁ rafkeelysve. 8. Container

Cl al s

acterized in that

mar ki ngs are Iabels attached to the housing. (2). 9.
CDntalqgr %389?ﬂkagnb9 aRecuiclpip chtih 8, characteri zed

e container conprises further optical markings (9) iden-
tlfylng one bf aarf pomt L, es#dé-z e&r - ér toptsid@ & the container. 10.

@p%ohg% g5h0 %Q%l Uy Ll BohthA e mdkiGigyar act er i zed

secon support nenbers (

6) are connected to the support

7. Container according to one of claims 1 to 6,

characterized

in

the markings are reflective.

t hat

8. Container according to one of claims 5 to 7,

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

t hat

the container comprises further optical markings (9) iden-

tifying one of a front-, side-,

container.

10. Container according to
characterized
the second support members

region (4).

11. Container according to
characterized

the second support members

12. Container according to

characterized

rear- or top side of the

one of claims 1 to 9,

in

(6)

t hat

are connected to the support

one of claims 1 to 9,

t hat

(6)

are grooves.

one of claims 1 to 9,

i

n

t hat



region (4). 11. Container according to one of clains 1 to 9, 30 c har a
cterized t hat the second support nenbers (6) are grooves. 12.
Cont ai ner according to one of claime 1 to0 9, char act QTerNZ di n
t hat 17 JUN2W 12 the container is a front-opening unified po FOUP)
13. Equi pnent for handling a seniconduc{ r product con- tainer (2), the
equi pnent conprising 5 - handling neans %14) for transporting the container
(1) DbetwegpeachaadiAgiunkoadicRgnposbehengotina fieadpest (foushi.ch the
container is couplable to and positions at other |oca- tions and for
positioning the container in the | oad- ing/unloading position, 10 the

| oadi ng/ unk 9adi/dipRshti eBrbakRd1SHehat Batitbhslicter- preductedeer-s (7)
form ng part of "the |oadport engage with  second support nenbers (6)
forni ng paEBiBeTt k) coht&i REMIPMERE CORPEISIRIc t er i zed i n t hat

15 the £quippeAk1¢aBPhEeses (145t ecti eRamRRBS i hY) ther defeatidig (nef erence
poi nt posi- tions of _the container. and - [ocalization neans (16) far

conput i ng PREVBEE| B 6RAGANSHENLEGRLRSNBPSALSRt RE FetlOACRPL TS dhdEToi nt

positions, 2@ WRGEEHRethe sdebeplia®] RN nANgohe ilPealsitz ity MRS are
controlling the equipnent to position the container in the

| oadi ng/ unkéaarngnPosPli BRsitfondtgalthsosontaigeriip &ha HO3Gher | ocati ons
(10) are deul/ahhradhhemp-adeliyned positions (11) stored by the

10 the loading/unloading position being such that first sup-
port members (7) forming part of the loadport engage with
second support members (6) forming part of the container
(1),
characterized in t hat

15 the equipment comprises
- detection means (15) for detecting reference point posi-
tions of the container and
- localization means (16) for computing the position of the
container from the detected reference point positions,

20 wherein the detection means and the localization means are
controlling the equipment to position the container in the
loading/unloading position, if
actual positions (12) at the other locations (10) are
deviating from predefined positions (11) stored by the

25 equipment and/or if
actual positions (13) at the other locations (10) are non-
predefined with view to at least one direction or orienta-

tion.

30 14. Equipment according to claim 13,
characterized in t hat
the detection means (15) are attached to movable handling

means (14).



25 equi pnent and/or tf actual positions (13) at the other locations (10)
are non- predefined with viewto at |east one direction or orienta- tion.
"30 14. Equi pnent according toclaiml1l3, char acterized i n th
at the detection means (15) are attached to movabl e handl i ng 1 /wbNs200514) .
17 JUN 2005 13 15. Equi pnent accordln%E%o claim1l3 or 14, char act e
rrized i n t hat the detection ns (15) conprise an optical

camera. 5 1§. Eguagaea& aeee&ahag te engiff 16! 8kmg413 to 15, char act
eri zed i a [ ocali zation neans (16) are constructed to

conpute a chn@araﬁlvetpésrtioﬁ 6f dt heih&ndl £n§ Aelns (14) relative to a

posi ti on ofntnaeeaBtfbRChekAl- (18) 1EombaULBTRAL 0BesREdl Bankaac! aim 16, ¢ h
aracter at the handling nmeans (14) are

controll abl e to ane fron1the conparatlve position to a position

pre‘je“EPEdiL%e' EElthEmEHt Lacbbaicantal Bek 6F) ci‘%‘im%“'l%a%e 150 grab the

cont ai ner Equi pnent according to one clainms 13 to 17, c¢c har
acter FRadacntenat ehd eqdi pnent hsacénstructed to transport

and posi ti eReCoBra20sbR1BA" hekhl qfe)NGrkl BEn2ecALdeRT b0 Rt &l ai M 1
comparative position of the handling means (14) relative to

a position of the container (1).

10
17. Equipment according to claim 16,
characterized in t hat
the handling means (14) are controllable to move from the
comparative position to a position predefined relative to

15 the container (1) and suitable to grab the container (1).

18. Equipment according to one of claims 13 to 17,
characterized in t hat
the equipment is constructed to transport and position con-

20 tainers (1) of the kind according to one of claims 1 to 12.



