PCT/ EP2010/ 057428 - 1 - Description Devi ce and net hod for stacking or
transporting a plurality of flat substrates Field of application and prior
art 5 [0001] The invention relates to a device for stacking and/or for
transportingparpter@l0y9s50i281 at substrates such as, in particular, silicon
wafers for solar cell production in accordance with the preanble of Caim
1. The invention also relates to aDg%EQEgtE%B introducing 10 a total anount
of a large nunber of flat substrat a device. [0002] After being
renoved froma substrate and sawed froma silicon block, silicon wafers for

sol-ar cell produgdy Qs algy Ustaldy A dsédo@ibdtde Wil WaleEi 94 45 process

sol ution. They . ; s of
approxi mately 50 to 100 urRt@rabhey idkebtall 3¥RIEZRYREhi ne carrier. They

are introduced in a horizontal position in this process. The machi ne

carrier is then let down vertically. in 20 upright fashion into a water
bath, and with the ai dv)%f ]aé] %ét?ﬁ%]ﬁ%a?’e%ﬁﬂgr%ﬁlh%r stth as, for exanple,

a band conveyor, individual substrates are then renoved fromthe nmachine

carrier and f he CeSSi oyl tic - final. c j 4 In
addition% thgﬁgﬂ%gtrggésgéggé?ggéeﬁgggggg gg;g%n%%@?%Fyggg 6%55|Eﬂggin this
case. It is awdber cbnsi deragphartdngs aa probrbity haf fhe twefdrstzateyri pped
and i nsertedsaf 0a5he sFRcHL pe; C&T 41 er sBY 1RaRd.walie J €88t s atthatetihere is

a risk of danmging fhe very sensitive wafers. .
production in accordance with the preamble of Claim 1.

The invention also relates to a method for introducing
10 a total amount of a large number of flat substrates

into such a device.

[0002] After being removed from a substrate and sawed
from a silicon block, silicon wafers for solar cell
production are usually held in a bath with water or
15 process solution. They are then taken out by hand, for
example in subsets of approximately 50 to 100 units,
and inserted into a machine carrier. They are
introduced in a horizontal position in this process.
The machine carrier is then let down vertically in
20 upright fashion into a water bath, and with the aid of
an automatic removal means such as, for example, a band
conveyor, individual substrates are then removed from
the machine carrier and fed to further processing, in
particular final cleaning. In addition, the substrates
25 are separated as completely as possible in this case.
It is to be considered here as a problem that the
wafers are gripped and inserted into the machine
carrier by hand. The result is that there is a risk of

damaging the very sensitive wafers.

30 Object and how it is achieved

[0003] It is the object of the invention to provide a

device, mentioned at the beginning, and a corresponding



30bj ect and how it is achieved PCI/EP2010/057428- 2 - nethod which are
able to avoi d di sadvantages of the prior art and, in particular, enable the
substrates to be introduced into the machine carrier safely and in a
fashion fit dor/mse0tdhesssay®es material 2 5 [0004] This object is achieved
by a device having the features of Caim1l, and by a nethod having the

features of (M 13, 4dvant ageoys. and prefesred Lefinements of the -
invention are subject matter o e tarther ¢l ains and W1 bé explained in
nmore detai |l piOidel anw: Sore o thertfieatlares &nawhe behewsalbs teadesr dteed onl y

for the method op: POLY-LQT 1hE ARV GercHONEVEL rridF €SRECT| VEnLEEQf the

aimis that they be valid both for the device and for the nethod. The
wor di ng of tirshien st sEhdbiporkrte®avrs HeatRSER Y ption by express 15
reference. [0005] It is provided that the device has an upright nmachi ne

carrier for jhg .a plurality of the flat substrates as tot.al unt .

There ca% beﬂh%pdj‘ho 1 s%%egﬁbétsrﬁ'tc SVES a?rpag‘.’l?ﬁeh?m}gtgrgi are

then 20 | ocdieed-uresa hof | Zdrtial plgsi tdreh iy t ke meEtihiawe derviirey . {HR006]

According t g dhg, lawentrone,the dov ce fas.atabeast ongdl ogding casset e
ar

or, advantageously two Toading cassettes, in particular of "sim ype or
25 identi calrefimanasfishof thactingensfionheanot b m@eunnadterhefsuthst r at es

can be intradyced Thig;igan fegarQund BeaudI Rl q aihhifgrof ddigitiot al
anount, by way of
10° below. Some of the features known below are enumerated
only for the method or only for the device. However,
irrespective thereof the aim is that they be valid both
for the device and for the method. The wording of the
claims is incorporated in the description by express

15 reference.

[0005] It is provided that the device has an upright
machine carrier for holding a plurality of the flat
substrates as total amount. There can be up to 1000
such substrates, for example. The substrates are then
20 located in a horizontal position in the machine

carrier.

[0006] According to the invention, the device has at
least one loading cassette or, advantageously two
loading cassettes, in particular of similar type or
25 identical, into which a fraction of the total amount of
the substrates can be introduced. This can be around a
quarter or a third of the total amount, by way of
example. The machine carrier has holding devices for
the loading cassette in order to fasten them, together
30 with the substrates therein, in the machine carrier. A
loading cassette is designed such that it has a lower
support device on which the substrates can be put or on
which they can be stacked. It also has a rear side
running substantially perpendicular thereto and which
35 holds the substrates in this direction as a type of



exanpl e. The machine carrier has holding devices for the | oading cassette
in order to fasten them together 30 with the substrates therein, in the

machi ne carrier. A loading cassette is designed such that it has a | ower

support devimer ompadichos 2 subst rat es Gan be put or on which they can be
stacked. It also has a rear side running substantially perpendicul ar

t her et d which h d f
PCT] EP2010/ LT s CUOEREI IS Stath MIne T 5ai g LAsebria e dutd bned

such t hat th@l@t deheppddet epblos iteart b oheearanallazlﬁe eog $hee tare ¥kl y

accessi bl e, { kéeﬁg S@¥edd P Ui gk ar 4 shave poywalihs ,supparisr or the
like. 5 [0007 T e rnventive device can thus be used fo introduce a

rel atively dmie Hunteklof TWPREFES T Fof £kBFple the 100 units nentioned,
into the | oading cassette, it being possible, for exanple, to insert three

times 10 to_the | oadi ng cassette. For hi s ur pose the Ioadlng
cassette canhgs% |$P%onbn%??Egﬁ%taﬁ%gécebecapppg Ut &S hé'Bat h TR whi ch
t he substHﬂiﬁtfﬁ&ﬂd@catedlsmaheﬂhammdkmrnumb@anDfabdhaﬂhauyaﬂufmmndIing

are parti cule%glr;( J%olv 29eQyts - \ﬁqt@ér tnbeq% %géclilg casset ttenga (%I 'l ed
s in

with the 15 approprla e anount, ced into the nac |ne rrier
such that uleasmtets, t e shbstlgatms%ﬂc]@lqiocaﬁ@ﬁ eramgéenachPnelr®fhier in a

precisel y prggcLd bedaki 916@%9@9/ Qi ROSERE ONLoaHIrgy CaRsadyant agegusly
take place in such a way that the | oading cassettes are 20 firstl

i nt r odué@d ﬂﬂﬁﬁitﬁérﬁéﬁﬁonﬁﬂﬁ%a#&@dl?ﬁer%?$%e?%%sCﬁB &N f orParr Bt ire
machi ne car rdiefcings thend@d) pwkat @dppydhantt ©r the beatint rieduerdcw tihd he

substrates trmgéﬂggéég()gkea'Tocated such that their mechanical
loading and handling are particularly advantageous.
After the loading cassette has been filled with the

15 appropriate amount, it is introduced into the machine
carrier such that ultimately the substrates are located

in the machine carrier 1in a precisely prescribed
alignment and/or position. This can advantageously take
place in such a way that the loading cassettes are

20 firstly introduced from the bottom upwards. There is
.thus no need for an entire machine carrier to be
manipulated by hand or to be introduced with the

substrates therein into a bath.

[0008] In one refinement of the invention, the base
25 surface of the loading cassette or of the support
device onto which the substrates are put can be not
much larger than the surface of the substrates
themselves. Consequently, the machine carrier need be
designed to be only insubstantially or even not at all
30 larger than to date. This relates chiefly to the width.
Thus, not only can the loading cassettes be used with
slightly modified, already available machine carriers,
but their effect on the machine carrier 1is a not
excessively high outlay, apart from the holding

35 devices.



[0008] In one refinenment of the invention, the base 25 surface of the
| oadi ng cassette or of the support device onto which the substrates are put
can be not much larger than the surface of the substrates thensel ves.

Consequentl;gcqt/[@mqjummri er need be-designed to be only
i nsubstantially or even not at all 30 larger than to date. This relates

chiefly to t j.dt Thus, not only.can the | gadi ng _cassette e,used with
slightly nodi |0\£40], ;tiyr e‘é{ay a?éi &R lﬁﬁch?nemaccarlrr}eergﬁargﬁfgrt h%—f“? é) ect on
t he machi ne dearirgrerd itso ahobddl éwoessi,velgvamighoeuts by, apaee floadimiee

hol di ng 35 J e P / = 4 - - f ,
machi ng car %%\egrscegtzcﬁsbe%slzlg%%%% tgggﬁglég't \%So%l%qgall%‘%/%\é\g%ﬁgl ;E,%Xt%%eg :

| oadi ng cassétatesl rdinghovesanbEner , Thassialisp «lReTduror otErx taFéH | oadi ng

cassettes. TEhicurd sor dependsin e d,ot@t snamiwitr ofotde gubgheates, or on
their total weight. A subdi VI%I on shoul d Cge carri e?‘t OLE such thadt. a | oadi ng
cassette w tH IRiASer SRPULAbEEr %8 15ibvPREd SHEP i tRatand sdiqdding

ef f ect ihvel y d2e santed Wiyt thabtle byuabeoperfaturbdtaratde poopbsedoffornserti on
into the machine c ier. 10[0010] ,The | [ ttes_in i ne
el fF§cg%Vﬁ%g be ImJ%%%aﬁg tAhef 6ﬁeah 0 Qﬁa%%&h

carrier sholid occupy on h“space renoval “heans for separating
and/ or renoviony tthee upperseosit sutEsntdtaes iofta M ubsthigte sameckezan engage
and/ or nove into the uppernost |oading cassette. Such renoval neans are 15

advant ageousl| y designed as usual or as known, in particular as band
conveyot@ fdOM&ovithg t headiipet raassebyesudtl ohle[ TR 1 The CSHFIGT devi ce

on the | oadighg wassrid@ ca¥hbe deshenedssaed that remeralr ekianemeir of the
20 invention it forns a surface, in.particular a substag%isgll contf' nuous

surf ace. TM%?Q&ﬁ%ﬁ%HQ 6 removing the uppermost s rates o
the substrate stack can engage and/or move into the

uppermost loading cassette. Such removal means are
15 advantageously designed as wusual or as known, in
particular as band conveyors for removing the

substrates by suction.

[0011] The support device on the loading cassette can
be designed such that in one refinement of the
20 invention it forms a surface, in particular a
substantially continuous surface. This surface can be
profiled to improve stability. Alternatively, the
support device can have two support surfaces extending
on the left-hand and right-hand sides, with a
25 continuous cutout therebetween. The support surfaces
are respectively provided on lateral supports which
then effect the substantial stability of the support
device or of the loading cassette in this region. Said
cutout can have at least 35% of the width of the
30 loading cassette, preferably somewhat more, for example
50% to 70%. Furthermore, it can have a depth of at
least the depth of a substrate, advantageously even
somewhat more. The cutout has the advantage that later
on, when individual substrates are being removed from
35 the machine carrier from above, said removal means can

be stationary and, so to say, engage in the machine



profiled to inprove stability. Alternatively, the support device can have
two support surfaces extending on the | eft-hand and right-hand sides, with
a 25 continuous cutout therebetween. The support surfaces are respectively
provi ded on Haat/erelo 1oymeord>s whi ch thenseffect the substantial stability of
t he support device or of the |oading cassette in this region. Said cutout

can have at | east 35%of the wi.dth of the 30 | oadi ng casset referably
somewhat mrcg,rrflgrr’exgrﬁgl e{l}%%% o % ll§urts28‘r”? rer?g‘(?gc}??vha:rvdesoa%&epth of
at | east therdept hiof eashibstass e toadbannggebisl yswvehraopewiar mivee. The

cutout has theadualt age thal [ateha PNpethan i ndi vindual o sybsis at egare

bei ng renoved from 35 the machine carrier from above, sald renpbval neans
can be st at if6A@YRlandleats t oC3Ry, LBRPag&AV® t HE PRI nethe  loading

5 cassettes in the machine carrier by means of the
cutouts such that said loading cassettes need not be

removed when they are empty.

[0012] A named lateral support can be profiled in its
longitudinal direction in order to increase 1its
10 stability. For this purpose, it <can be singly or
multiply angled as a single or multiple U-profile. By
way of example, a said support profile can be formed on
an intermediate limb which points upwards or lies at
the top and which runs between two U-limbs and connects
15 the latter. In a simple refinement of the invention, it
is regarded as sufficient when two such somewhat
widened support surfaces are provided to left and right
for the substrates such that the cutout can be located
therebetween. Such a lateral support can be led outside
20 over the width of the loading cassette in a horizontal
limb as a type of rail. This limb can then move into a
corresponding, horizontal slot-type holding device in
the machine carrier in order to secure the loading

cassette.

25 [0013] In a further refinement of the invention, it is
possible to provide on the loading cassette lateral
supports which connect the rear side thereof to the
outer sides of the support device. They can, for
example, be designed as side walls which advantageously

30 have the total height of the rear side, but are not
necessarily guided all the way to the front, that is to
say are somewhat set back. Such lateral supports can
improve the stability of the loading cassette and/or
stabilize the angular arrangement between support

35 surface and rear side. Moreover, they can effect a

laterally exact positioning of the substrates in the



PCT/ EP2010/ 057428- 5 - carrier, and the latter is slowy noved upwards in
order in each case to bring the substrates to the underside of the renova
nmeans. In this process, the renoval nmeans can then nove through the | oading
5 cassett es por /dre omacisve 2gar ri er by- neans of the cutouts such that said
| oadi ng cassettes need not be renoved when they are enpty. [0012] A naned

| at eral suppart,.can bef$rofiled .Q iE% Iq%¥é a%bggggéggugn ggder to
e

udi nal
i ncrease it 9ﬁ§%§%ﬂﬂ?% iﬁt$%T thrs purpose,w >Can srnglfy or multiply

angl ed as apsiovglde om mute¢ i pieetk poof pFethBy neay ofidxampbeopavwdaicd support
profile can c%gl,f %Hgd QP Ab1 & Nt grarediate Jbiymbgyhiehy poi pt s wwerdg or ies
at the top and which runs between two U-I'i nbs and connects 15 the |atter.

In a sinpl e SE€RinelenPasticHd arniaRy ohhej tUtey egbided SESTsuR f Bdf8nt when

two suchssogewhat-aW drNeGTURRRLs ,SWir 20es derPramidag to [eft and right
for the substrates such that the cutout can be | ocated therebetween. Such a

| ateral support can be | ed outside 20 over the width of the | oading
cassette in[@o01dni zamt & [Furbhas adfyipensdntr abf. thi sihverdt tam, t hde nove

into a correspondi.n hor |.zont a| of-tvyp ol_di evi ce: | e chi ne
carrier in order %%&%e%%r%égﬁe%W§cﬂﬁﬁé%agggtnggggqﬂﬁ%ﬁ%é$ngg Fg?ther
refinenent efubisheateeenstankefit iregrsysi blog teappovéde dlihe ceoReirng

cassette | atgralpsuppal bewhi«Gh sgn&%qtatti%lrfaét%gg ther eefst orbhe outer
sides of the support device. They e designed as side

can, for ex%gPle (
wal |'s whi ch eZaPRitagedustypSochave t e Tl ghbeofwidehr &f &hGe, but
are not necessarinky @ifisiac Al | At herwayotelyheddanbed,hais i 3 tesult

of the camber rearwards it is possible, firstly, for
the removal beyond the substrates to move into the
loading cassette. Furthermore, when the region of this
15 camber is downwardly open to the rear, it is possible
for broken substrates to fall out downwards and be

divided from the separated substrates.

[0015] It can advantageously be provided that the rear
side has at least one opening, particularly
20 advantageously a plurality of horizontal slot-like
openings. These can advantageously extend substantially
over their entire width, also possibly be divided once.
A plurality of such slot-like openings can be provided
substantially over the entire height of the rear side.
25 These openings serve the purpose of removing broken
substrates and/or the individual parts thereof
rearwards out of the loading cassette, and thus to the

machine carrier.

[0016] For the purpose of better manipulation, a
30 loading cassette can have gripping devices on the rear
of at least one side, preferably to the left and right
near the outer sides. Said devices can, for example, be
designed as vertically extending handlebars, this being
particularly good for holding and/or manipulating heavy

35 loading cassettes.



say are sonewhat set back. Such | ateral supports can inprove the stability
of the | oading cassette and/or stabilize the angul ar arrangenent between
support 35 surface and rear side. Mreover, they can effect a laterally
exact posi tim;@gﬁlammwat es in the PCT/EP2010/057428- 6 - | oading
cassette. is |likew se advant ageous to provide in the direction of the

rear si de a ltséd)ﬁ Wmlch can, for exar ]J% ehrrangle%n%l tl)ﬁ.oaél%&lrbe rear
1 Cu uc ca

side, in par near® t K& ou]téD Si de a Si
conti nuous, ctﬁrVJei@we ¢mvede upooy sded [ 0014fdeén &of deshen loe*fltr@erimﬂk &t the

i nvention, chgjtsééjsesé@‘té’enéf@é‘@y Rh@@k%lﬂgnSUEH%t deM ceQmithe

substrates sta her eon, or canbered hi s canber can be deS|gned to be
rel atively staohgeand RESh folfocl}elfég(anﬁ]{eéflcﬁsqua?%%r PEVRATRISP B % he

width of 5t heaéé)laéhéw Sassetige HSepr eyhoysl Mp@@é@édbad,tha%n% riasigdr of the
canber rearwar it |s 055| bl

g flrstlggsl for the reIErD ondthbee
substrates t'o ihtd Fﬂ‘é PHAdPNg Pas<Hii%. Fur PREFAGHE a? é’ﬁt regi on
of this 15 gamersd sofiovewieinyy Dpethis thd,reaey ictnis fmsa:@ln@lfeor br oken

substrates to fall do a
substrat es. %of%f"??%ganxg vaqﬂ%agggaggyg b8 gr?g\?lgde%}%%%&?he rear 'si de has
at | east onequpeemargplépamnl theamippe20 radian dgevisty dnprhealcesg off

horizonigl St dakle QPG 1YSa rd] hesgoéﬁﬂnadvagﬁag%augl Y pexXt @tected
substantrally over their entire width, also possibly be divided once. A

plurality ofdusiicty sqfkﬂ Ihiepiggefindd T HT HRP PO Subst ant i al |y over the
entire height of the rear side. 25 These openings serve the purpose of

removing bro bstr at d/ or, the indi | ts_thereof d
out of ‘the QAT RS CrT b B e REE P e HacKi nb Bar FREFLer o

advantageously be designed to be adjusted or height-
adjusted. A machine carrier can therefore be adapted to

15 loading cassettes of different sizes and heights.

[0019] In a further refinement of the invention, it
can be provided that at least one retaining element 1is
provided on the side of the machine carrier which 1is
situated opposite the side where the loading cassette
20 is inserted, that 1is to say on the open side. It
advantageously runs vertically. When a loading cassette
with substrates 1is being inserted, the retaining
element serves the purpose of preventing it from
falling out forwards, that is to say in the insertion

25 direction.

[0020] A machine carrier can advantageously be
designed as is known, that is to say consist of a lower
plate and an upper plate which are connected by side
walls and lateral stay bars. The said insertion side

30 for introduction of the loading cassette into the
- machine carrier, and the opposite side, on which the
substrates are removed, are advantageously

substantially free.



[ 0016] For the purpose of better manipulation, a 30 | oading cassette can
have gripping devices on the rear of at |east one side, preferably to the
|l eft and right near the outer sides. Said devices can, for exanple, be
desi gned as pyet/apoaliloy oexuersdi ng handt ebars, this being particularly good
for hol di ng and/ or mani pul ati ng heavy 35 | oadi ng cassettes.

PCT/ E22010/ - - 017] In .a.devel f.t i nt.i . Locki ng
devi ces canqaéiﬁﬁoviédeﬁo%%l%? decrastsoetf%aest E%Hgtraar%voa%t&d%%élﬂgd%%ggéglstset te
af t er i nser piforf iibnteo- neien firactsch e I ri @rfoSukhhe | BekPage dedi sedugiag
advant ageOU%J'exgitqesim%d syebot hat, t ey 1¢aR beopeiatiesh W h oBeqki nger

w thout a large outlay on force, in particular for the purpose of |ocking.
To this endcitieays¢amceror RxAwpltdPaBeé oyt SR MearagsShbeveSesEri bed

gri ppi ngs deyireuded 8¥anpbAdiAgt her upperew £gf oot her epfluraitihey case of 10
vertical handl ebars. Locking can thus be effected during the gripping of
the grippi n§2¥&Fi-ces. [0018] The hol di ng devices on the machine carri er
can advant ageously be designed to be adjusted or height-adjusted. A machine

carrier can r.efore _b t t-0. 1. oadi S o] LEF nt sizes
and hei ght S_ﬁo{&%&‘ig] Alpr?rg %%%?‘hg&%le?ﬁﬁjeéreﬁfé@?t}tqﬁeé%%%%ti fodr},ggifet %(F:%n be
provi ded t hathatr |feastunsse aletinanpel Enentthe Peovrietion £RE §hge of the

machi ne car Eﬂr%&i‘é{;&i,cﬁﬂ DSiddas sk GPROst i &t t BRe Sk i whang1t Feakaadisng
cassette 20 is inserted, that s to‘satyL on the open side, It advantageously
runs ver®i cgRny. SARRPEIEHH ngPRasdBPLEMGPERIsulbdt r dtdst T s BERngFnsert ed,

the retaini ggvRIQAMBRL iSLRIRS fdien i POSIScOhb PrigvEdité NPni thér easkablfi ng out
forwards, that is tg, say in_the insertion 25 direction., . 002Q]. A .nachine

carrier canaéldv%‘ﬂ?%‘gjer?)‘?é?yoﬁe i gREFAd e k?‘nrb(&nln OT’—[}[eirs %](%e%gggconsi st
of a | ower phat e cand arorigtperuts at&dwm chgaoes codaetgrd bynsedenwadlyl s and

jateral stay bags: He ARSI Ahg! dEoS0 LRTCAN RBUELE2BAOT sLhe
| oadi ng cassette-’into the ‘ . _
15 claimed here. The subdivision of the application into
individual sections and subheadings do not restrict the

general validity of the statements made thereunder.
Brief description of the drawings

[0023] Exemplary embodiments of the invention are
20 illustrated schematically in the drawings and will be

explained in more detail below. In the drawings:

Figure 1 shows an oblique view of a loading cassette

illustrated in a simplified fashion,

Figure 2 shows a side view of the insertion of a
25 plurality of loading cassettes into a machine

carrier,

Figure 3 shows a view obliquely from above of a

specially designed loading cassette,

Figure 4 shows a view obliquely from the rear and from

30 above of the loading cassette from Figure 3,



machi ne carrier, and the opposite side, on which the substrates are
renoved, are advantageously substantially free. PCT/EP2010/057428- 8 -
[ 0021] A | oading cassette can advantageously consist of fibre-reinforced

plastic for pdwe/mra@EosePfszeduci ng wei ght. This also facilitates
production in sone circunstances. A nultipartite | oading cassette can be 5

produced by bondi ng or .screwing .of a urality a . 2 art from
foll owing f r%rﬂlfﬁeeg‘%l asf}}%“,'s t ﬁeselea%doghﬁg}le;%atﬁjrogg {éfl%o ree[r??‘ec%r)gé]ff )r%glm t he
description and the driawemn;ive @eivhgepwdshblae nhahirdechndieirdddltd eat ures

10 can respectively bei{ml £0d19941 BET E20WALPESSEYRr dhlk it df hg, for m of
subconbi nations in the case of an enbodi nrent of the invention, and in other

fields, and can constid utay atfieikaigeotst 48T Y i nherent |y worthy of
protection and for which protection is 15 claimed here. The subdivision of

t he application into individual sections and subheadi ngs do not restrict
the general W44t oﬁi‘%civffe stté}eenerﬁ%rarfh%é“?rhteretfarﬁ)él}. égigélfredes?r’i ption
of the draw ngs [ 0023] i dixeeinp| &rpmentioeli fenhs ofithe innveathoraawee 20

illustrated schematically in. th vvig% an .1l he e ai i re
detail below In the ac?na{‘%//vi nS‘slg’SgFgE%e S owgoﬁdﬂ ob mué%i evr‘:t/%gafdlgl%adi ng
cassette illustrated icessalitad i faredl fashion, Figure 2 shows a side view of
the insertion of a 25plurality of |oading cassettes into a machine carrier,

Figure 3 shows a view obliquely from above of a ) _
Figure 7 shows a Somewhat modified loading cassette in

10 a loading device.
Detailed description of the exemplary embodiments

[0024] Illustrated in simplified form in Figure 1 is a
loading cassette 11 which is substantially of angular
design. It has a lower support surface 13 which, as
15 illustrated here, is designed in the simplest case Jjust
to be continuous. It is designed to be rectangular or
square in accordance with the shape of the substrates
to be held. The loading cassette 11 has a rectangular
rear side 15 running perpendicular to said substrates
20 and is designed as a type of continuous wall. Also
provided are two short side walls 16a and 16b which
additionally on the one hand effect a better and more
stable connection between support surface 13 and rear
side 15. Furthermore, they serve as lateral stops for
25 substrates which are inserted into the loading cassette
11 and have substantially the area or at Ileast the
width of the support surface 13. The rear stop is

formed by the rear side 15 itself.

[0025] The side walls 16a and 16b could be drawn yet
30 further forwards, in some circumstances up to the front
side of the support surface 13. This would, on the one
hand, improve the stabilizing action. Furthermore, the

action of the lateral stops for the substrates would



speci al ly designed | oadi ng cassette, PCT/EP2010/057428- 9 - Figure 5 shows
a view obliquely fromthe rear of an inventive device wth a nachine
carrier into which three | oading cassettes are inserted in a way simlar to
Figure 2, 5 gamguiree @ chonwidear rangerentd r-om Fi gureb, obliquely fromthe
front vvith in each case one substrate put down on the | oading cassettes,

and re 7._shows at m)dl f| ed I te in | oadi n
devi ce. Det gélu‘]l T kaees%: Pp?l oﬁngy]trﬁe exerrpl ar ygg%%ongng%?JS% F&SZﬁU% )
|1l ustrated sidesiwglld itenl Hordesigrigure dui solalig@aeiing cassette 11 which
is substantially of angular design. It has a | ower support surface 13
which, as 15 illustrated here, is designed in the sinplest case just to be

continuous. [Q036€] ddsiqikal 2 olbeupbEpaRgulnaY ot %aﬁ‘é%’égl FagsebiFarice with
the shape Oflrt hecsdbsinad esitn b@gh@led The 1eadéagwearsat aukkitas, a

t d di d subst 0 and i
Gosi gnadSas OF 1 Gha ol CRHUITRS 2 el [LF AFSOLpFBu1 A aPGPEnbR Ehr Ci o
wal | s 16a arxk<l6hlliwkicil yaddint i onal I@m@nhéhe ame kmna-d efdvectt agypetstler and
more stable g ””ceocﬁ'&?afg?é""‘%%’% Sﬁ}fFéDO}{)}_oﬁH{:I:@ggS%?u éfaée\%ge Br

Furt her nore, Sthey sefve as [atera rates thare
i nserted mt&xaﬂhfelé oadawmass@xm@a&omd Ipdv e %Elésl‘tﬂan’ﬁthymﬂhe &ea or at

least the wigthyOfadde §1':r'k9§8€to§urtfh%%% Js%;bﬂa?aﬁ@@rmt@;e Ilsntwmoby the
rear side 15 |tself ,[LOO 5] The side walls 16a and 16b coul d %e drawn yet

30 further fidriareRe inodone cPPehEfardes Up £t RBPFEBAECE| dQ 6¥°% he
support surfaceidedl Jhi shwukdppendtt knroMece 13. It is to be seen

that the stack of substrates 20 occupies approximately
only half the height of the loading cassette 11, or
that up to twice as many substrates 20 could be
15 introduced. However, as has already been explained at
the beginning, even for reasons of the total weight of
loading cassette 11 and substrates 20 alone, such a

complete filling should usually be omitted.

[0027] Figure 2 illustrates a machine carrier 22 such
20 as 1is known per se in principle. A lower support plate
24a and an upper support plate 24b are connected by
side parts 26a and 26b and form a type of frame that is
completely open to the left and right in Figure 2.

[0028] Two loading cassettes 11 have already been

25 introduced into the lower region of the machine carrier
22 and are held therein. By way of example, projecting
lugs, guides, slide rails or the like can be provided
on the inner sides of the side parts 26a and 26b for
this purpose. The loading cassettes 11 are pushed in so

30 far that they bear on the left with their side walls 16
against the rear lateral edge of the side parts 26.
Both the support surfaces 13 and, above all, the
substrates 20 project towards the right.



hand, inprove the stabilizing action. Furthernore, the action of the

| ateral stops for the substrates would PCT/EP2010/057428- 10 - al so be

i nproved thereby. It is also possible for such side walls to be designed to
run obliquelpcT[HR26l0o HPWEs 2 il |l ust+dtles- how a | oadi ng cassette 11 in
accordance with Figure 1 is |loaded with a plurality 5 of flat substrates

20. In real |qt(y02§]he fﬁbst rates Zq%aanaeeadl &,ggll yth0é1 ?Hgt r&eﬁrﬁsaen&f

advant ageoust 'y §11i con Waf ers uction o
exanpl e havilng aiderisioneioh 156 ﬁnbxtlssem‘rﬁ%nt@@omﬂém@ s?tﬁzrsrételbf t hese

substrates 20, i s-hptrqguced 3Qqi ntyQ, thg | cadi ?,?set Levide OryHihe,

substrates 20 are stacked on the support surface is to be seen that
the stack ofindiisidunlelsy 20emBREeDI E%eaﬁblpéfdfﬁfﬁﬁél ﬁooﬁ‘lr’;@l HAF Hisaddight  of
the | oading £asa8)d € thbm OrfdRate tip o t Wige s Mo sadsinat estr20 coul d be

15 i ntroduced. wever has al ready bee ai,ned at the h nni ng,

even for re DT tE]PéF \?Bflgﬁte 5 ‘1? %-géc%%%t t8 f1 5 %gl Ist?at es
20 al one, sutirectcionpl etévéntagagushpulidtosualwaytde batht ed. 3{@@@32723]1 Figure
2 L our o SehdPIALRE S Syl Soh 201 89,08 KRANY DRI BRe Tl NGT P e

A | ower suppor an upper ‘support are connected by
side parts 26a ean@lucz'@boranéowraypa ppel A8 fCF%met]tl‘h%tt bps bgemgihét dinfpen to

the lefgpand,dd ghg i Eag&r €52 na[r%%%lr T oadd ng?gé@ﬁ@t bes tht hane

al ready been 25 introduced into the | ower_region machi ne c?"g]'rl er
and are hel ¢4dferRdHts ByOhagnef 26%aripl &5 ilof ¥t FRgOrtgenofiicdes 27 i de

rails or thQ:Héﬂ%efd?x&{l beapneyi d@ﬁooniﬁehemlaﬂﬁﬂﬁeskﬁi&&“l@cr the. st[deqzsafts 26a
and 26b for thlf)?\ rpose. T\Mg?l oadl cassg L sQ 30 far

sh
that they b&¥ A&"efd® wh th talsi’e %i ge ﬁél‘ff‘ge% adai ;H%th? hé“r ear
| at er al edg@c@fsﬂkﬂea sasle apard st 2tatBotd fhe sihgpondclsimé acesri8ra®® above

all, thf5suQﬁhﬁgt€ﬁe2gugr%&%%%stQ%@rgé &&g%ed qg5rrespond1ngly up to

the suction conveyor band 28.

[0030] If all the substrates 20 of a loading cassette
11 are removed, it is then necessary either to remove
the loading cassette 11 so that the support surface 13
20 enables the suction conveyor Dband 28 to be moved
further as far as the next deeper stack of substrates
20. Alternatively, either the machine carrier 22 or the
suction conveyor band 28 can be moved accordingly. In
accordance with a yet further alternative refinement,
25 it is possible to provide in the support surface 13
corresponding to Figure 1 a central cutout which is
illustrated and described 1in the other exemplary

embodiment in accordance with Figures 3 and 4.

[0031] The suction conveyor band 28 removes the
30 substrates 20 individually and then puts them onto a
separating band 29 running thereunder. However, this is
known in principle from the prior art and therefore

need not be further explained.

[0032] Figure 3 illustrates a modified loading

35 cassette 111 in the way 1t can be designed in



PCT/ EP2010/ 057428- 11 - [0029] After being |oaded with the | oading
cassettes 11 and thus with the substrates 20, the machine carrier 22 can be
noved to a separating device which individually renpoves the substrates 20
and i ndivi duadt e cooweyssthem furt herlfor further processing. In a sinple
case, this can be a downward drop in a vertical direction, advantageously

into a water bth renpval _neaps her di agr, cal Ly _i]l d in
the form of &' 1‘|1}"(§‘£’lnr’cong) eon %an‘ag{i@pcan hgﬁl%&%r %&r#ta&n;io%t fgﬁﬁse
Sai d band i ssum:rxow@dthahot Hevos patV hdedf sty orwo %m%amtél@@a il 26b in

relation to of anq; apd thgrefore, feachesditg 1t he dypchine cargier 22.

It can be Iet own ar as the substrates 20, while it is OSSI bl e as an
alternative tfftﬁ*rﬁtkf‘%t"f%m n8heaSURsoTy 38X {RERS t He 38Ut atdsPt ¢ 1e noved

correspondi g Y dIpsd P, tHel guGt Benseenpeyobubardt28ce [fAR3Quddt@lded he
substrates 20 of a | oa ’g%h‘? casgette %1 are rfrmved 'ht i s.then necessary
either to rdmvePs heSt g chesefrESY sBUFhaflt h&"STopdrt surfdte 13 20
enabl es t he suctd porchinweyos Randr28& 10 be noved further as far as the next
deeper stack of substrates 20. Alternatively, either the machine carrier 22
or the suction conveyor band 28 can be noved accordingly. In accordance
with a yet fiQ3dr dHAheraat pvé,refileneauppresti t Jurffsesst bl é18o0 @&®vide in

the support Surface; 13, quéteesrpélndbﬂﬁ pbo<5i QU lagqcentrl wadkauta phi ch is
illustrated and described in the other exe y .enbodi nent in accaordance

with Fi §breP™®HieEd. 900N FHel¥ucEPERUEs @@yormbaﬁd AENEFRENdhe 30
substrates %Diﬁerwhl\@rdual Imheand tBeab@mtls&_yt hegagnt & S%ﬂﬁfs&iain’cgiahﬂr},d 29

runni ng t her.eunde However this is in principle fromthe prior art

and t her ef orlé“prfeoevcf%ot B g3+ héf madt %d’ly 1011557 -eI%Zl -

particul ar, dnppwntof 1eXamilhe Paﬁtmpoatesdémme@ aew Isutydi twiddiech i nt o t wo

di vi ded suppaoar.t, su e 1 h far—r in cut out
ROI SUT] 86 el 3n AN, L3k WEh & 2 518850, ngo Sl

114 therebetmeen e suppor and areé, so to say, only
wi de sttbps,plante s@rfd c@daredubsity atles e lbe gt erﬁqaﬁtsadf‘@l%/llpu on

themin a vway £d espRandi o1 & 01 FEQUERA2116b. The longitudinal rails
118 serve the purpose of inserting the loading cassette

111 into corresponding grooves or onto previously

described guide rails or the 1like in the machine

20 carrier, which will be explained in yet more detail

below.

[0034] To the rear, the lateral supports 11l7a and 117b
come together behind the rear end of the cutout 114 and
are drawn upwards or merge into a rear side 115. As
25 becomes clear from Figure 4, in particular, this rear
side 115 1is not of flat design and <closed as
illustrated in Figure 1, but 1is cambered strongly
rearwards. The effect of this is that it always runs
behind the cutout 114 and thus permits a suction
30 conveyor band in accordance with Figure 2 to move
through. Furthermore, 1its stability can thereby be
improved vyet further. Downwards, the rear side 115
merges precisely without the transition and in a
rounded fashion into the lateral supports 117 or the
35 rear edge of the cutout 114.



[ 0033] Above all, the support surfaces 113 are provided on | ateral supports
117a and 117b which are 10 profiled or nultiply corrugated in a

| ongi tudi nal direction. Their stability can be substantially inproved

t hereby. QuimitTdesdatieradmmoan the | aterldl -supports 117, the latter are

desi gned as Iongitudinal rails 118a and 118b which run in a single,

hori zont al r ct.pn I o) b tigal ond
side walls ]1@)6(% P%ft"b a%'hjg Iojﬁgl‘ltsuéL %ﬁ grogl % %[%Hs]e?ﬁ:égl the&%ue&)g}(;se of
i nserting trtélaitoadimg d:alssetCtE@n];Iﬂgs niié9ccﬁrr€espl§ﬁ’dmgdgr0c§bv§§eorr€tﬂ¥t 0

previ ously i herpachii @1@1%0 Jgzardd er,
which w || %gﬁp%ne %A%noér)ée 52;{@51&5%3%%\/\/& [(t)03 - To .ther ar the

| at eral suppsrtt ssxsRd a%le%[l‘?Becﬁﬁéltr@gé%% wehi Hee t ﬁ%aFeéﬂd@n& ' the

cutout 134 and 3rgedr awn i&m@éme OEhBErEaB i A RavestHe1445, Ah&5
becones cl ear fron1F|ﬁf e, hn partlcuhg EE s rear side %}%@E% not of
flat desi gn A dA%se l’i"l FhSt F%8d FHO% §ir e CTCUBYt AR TR St st r ongl y
rearwar ds. The fefflectedife tdies | Althatndttiad Way st rensabehdomt tmeoest out 114
and thus permits a suction 30 conveyor band in accordance with Figure 2 to
nove through. Furthernore, its stability can thereby be inproved yet
further. Doviddeds, ttheisetp bedecED5 fmamyeEipueei delfaf (Mgl ae v

transition ufahr{ hf seypded figshiom i pha tihe 41 et ahnsuppeht pekledar the 35
rear edge o e cutout 114. "“PCT/EP2010/057428- 13 - [OOB?SL%d 1e16§3ra” it
ar

is al solfo B&esesRafr mds ghte £nhaths] gilds kEabpenildge ‘ovi ded
on the rear syide sltlép &tﬂpgp@@w@s anes@kbpu deﬁl instheen dﬂibcstm’atda:s not
extend over the ent dth the rear rlLrllig 2‘ n (%rder % crease
the stability’ & Jﬁf’e"? t%’f)eﬁ?ﬂﬁssi 5 t h&HEar s occupy
appr oxi mat elgurfalded helédgeara:ﬂ ed.13Al,t ethayi vy, cpheysar eOﬁorﬁnqttlmrs

[0036] 1t ig 1o rt%.ealse‘?ﬂaﬂr QUi %C%O&ft Qgrss%%rtte' gfil HQ NG HPR ST PS

131 run in tnh rransi tion betwee he rear fhe side walls
116a anti>5116fe Smtedtop strifpseser vf@raseis&mm oWl’Fhs@iafté’fé@t}@sttrfh%*és in

the directiqpof,dhe &zééf skdeslihe Wkesd e supper bradef acesp Ada-and

113b, they can consist of another materi al than the | oadi ng cassette 111
itsel f, and/tde BBBBEdR%d or surfaced, for exanple with materials that
are nore wear resistant or softer, in order to protect the substrates.

[0037] Provided on the outer sides of the rear side
115 are two grips with the aid of which the loading
20 cassette 11 can be gripped and moved, particularly when

it is loaded with substrates.

[0038] Locking devices 135a and 135b are provided on
the top side of the rear side 115, which 1is drawn
somewhat forwards and inwards and is also connected to

25 a top edge of the side walls 116. Such a design is
known in principle, and the locking devices 135 serve
the purpose of securing the loading cassette 11 in a
machine carrier after being inserted therein. If the
locking devices 135 are pressed downwards, a loading

30 cassette 111 can also be removed again. It 1is to be
seen that the arrangement of the locking devices 135
near the grips 133 enables easy operation by thumb,
that is to say while the loading cassette 111 is being
securely held.



[0037] Provided on the outer sides of the rear side 115 are two grips with
the aid of which the |oading 20 cassette 11 can be gri pped and noved,
particularly when it is | oaded with substrates. [0038] Locking devices 135a
and 135b ar ep@r owpdedh pos14es t op si de- df4 the rear side 115, which is drawn
somewhat forwards and inwards and is also connected to 25 a top edge of the
side walls 1 a desi nls kn in Ci e |

devi ces 135 é(?%/éut mhepurﬁg nlnfgsse%\'frbl ng E gI o?iJ nggggsggtte&%ﬁé}g

machi ne carrswrstafdess bedng theert edndheidiaal | parhe | deki g ldeviaes 135
are pressed ]plé)ﬂw@]% ading.30.¢ca n ;al I ST, agai n.
It is to be seen that't eégr?%ng%ngﬁg %gg%%lk%%eggg 131(3%1?(:}2?1135 naggr t he
grips 133 erfibfect ey apeiht oAby aKLIMOT t hat CRESEo as A SHHTRARHe | oadi ng
cassetteslllyy s jhei Rgueecungky BehdinuBGE EBQQﬂQﬁQ57412<8uld4 be [ 0B38] The
openi ngs 119 serve to enapl e broken substrat or th el i ndi vi dual arts to
fall out red?Sierdls, Hat TPESt PEHRP Sppr ?BF}' i ho% (Flnoreixzﬁﬁ]t Hi¥ection,
as it were, Jadrtdamt the c:atlslel}altlystctfr bahee.l&dding s dassettteat 1¢dnt iZuous
openi ngs woul g even r for rp t sively
i mpair the s%lcfﬁ)bfﬁy Pg% %I oasgl ﬁgggggg%tdtoéfﬁ%A ésd‘;reﬁy ?gn?%(llc%?l i's
performed bychdereytouttiay v\ﬁtﬁraﬁe fegi 6n thet regrdeawh I‘f&'—a?cﬁ%s tHe rear

and reagfes up 1040 %Hstffw (OF fhel Nedpalsisidle11ss. were
fragments could-fall direct downwar ds and thereby |ikew seék noved
fromthe | oa%ﬁ%fﬁ“%‘é%etqcéllﬁllfa[lé04§]LrFF@ﬂtVesd‘BW‘éYiﬂr@S| | #RSt rEeF t hree

| oadi ng cassetissi dd b nraessdanesm Wwhd Fogares Saesdtdear®l 15 introduced
into a machine carrier 122. On the hol di ng devices nentioned at the

begi nni ng, the machine carrier 122 has on the inner sides of the |ateral
parts 126a arub4®pbb Biqgtes horizont & ,islosttype dgraooovebred7 Wmainextend

over the entile.aidih of;the | akeral.pact s,:126. p2, Such 0rgoyes 137 can be

provi ded at Speci |c points, 'S en ena | oadi ng cassette 11
to be i h§ertiot: prawded| ynta tahllsacri@sml GRrTEET] sl2 soOposbieh Ot BT ovi de

far more thafl§fi&d &S B0y est 18Kke! bég&h&% ,t@lrédn{amrﬁﬁéﬂ%fﬂ@fl nciple
enables 25 insertion at different hej 41 frow ded a£6e | ocki ng
stirrups 139.2%thas on the inner si es of the latera parts a
and 126b single horizontal, slot-type grooves 137 which
extend over the entire width of the lateral parts 126.
20 Such grooves 137 can be provided at specific points,
and this then enables the loading cassette 11 to be
inserted precisely in this ©position. It is also
possible to provide far more than the three grooves 137
illustrated, and this then in principle enables

25 insertion at different heights.

[0041] Also provided are locking stirrups 139, at
least over the lowest and over the second lowest
loading cassette 111. They are fastened laterally
outside on the lateral parts 126a and 126b and the
30 course of their extent corresponds to that of the rear
side 115 in the loading cassette 111 over the width
thereof. The locking devices 135 of the loading
cassettes 111 can engage and/or lock the locking
stirrups or the underside thereof. For the sake of
35 clarity, no illustration of such a locking stirrup has

been given above the uppermost loading cassette 111.



| east over the | owest and over the second | owest |oading cassette 111. They
are fastened laterally outside on the lateral parts 126a and 126b and the
30 course of their extent corresponds to that of the rear side 115 in the
| oadi ng cassettt/gpbbl oner7 42dse Wi dt h thereef. The | ocki ng devices 135 of the
| oadi ng cassettes 111 can engage and/or |ock the | ocking stirrups or the
under si de t %SF r. the ake of 3§%%Iar|ty o |IIustI%%1%%dpf uch a

| ocki ng sti Fﬁ h 581 glvéﬁrg ove e uppernoéf Ioadlng casset?e 111.

PCT/ EP2010/ G5P428rits e bBusts laockibeg lstkie raips 189 fearerd] dwedlghtpr ovi ded at
appropriate bores or the like at a different height. [0042] It is also

illustrated how sliding |layers 127a and 127b are provi ded on the inner
sides of thd0042drallt 1s also illustrated how sliding layers 127a

and 127b are provided on the inner sides of the lateral
5 parts 126a and 126b. Said layers consist, for exampie,
of thin, ceramic inserts which are bonded on the inner
side of the lateral parts 126 and prevent the possibly
sharp lateral edges of 1inserted substrates from

damaging the material permanently.

10 [0043] Figure 6 illustrates how one substrate 120 in
each case rests on each of the support surfaces 113 of
the loading cassette 111. These substrates 120 bear in
this case against the stop strips 131 with their rear
edge. Also to be seen from this illustration is the

15 fact that fragments of such substrates can either be
removed in a horizontal direction rearwards through the
openings 119 in the rear sides 115 or, since the
machine carrier 122 is then located in a water bath
together with substrates 120, can be flushed out.

20 Alternatively, they can fall downwards through the rear
regions, withdrawn to the rear, of the cutout 114
between the support surfaces 113a and 113b. It is true
that in this case the fragments fall from the uppermost
loading cassette 111 into the loading cassettes lying

25 therebelow. However, 1in practice they will simply
likewise fall through the latter, and this then 1is

likewise not a problem.

[0044] The figures do not illustrate the previously
named retaining elements. By way of example, in the
30 illustration of Figure 6 these can be provided in front
of that side of the machine carrier 122 which 1is open
from the plane of the drawing, for example as elongated
bars which are fastened at the top and bottom on the
support plates 124a and 124b. They can, for example,

35 run in accordance with the course of the stop strips



5 parts 126a and 126b. Said |ayers consist, for exanple, of thin, ceramc
inserts which are bonded on the inner side of the lateral parts 126 and
prevent the possibly sharp | ateral edges of inserted substrates from

damagi ng t heegmtrmerdclo /oy ment |y, 16 [1@®043] Figure 6 illustrates how one
substrate 120 in each case rests on each of the support surfaces 113 of the

| oadi ng cas te.111. These substrates ar _i i gainst the
Stop Stripe tgr it TR rer Sare baned st aef he dibH PesiipiRIReRR
illustratiorrnly tbe bhe astdehatlt ragmeties cidvamhagedsskat @oscabls t her be

removed in g Mord Z%gxﬁlcleégj;‘&?ti@f‘_ reRL Way dse P gHghokhe capeningsi ki in the

rear sides 115 or, e machine carrier 122 is then located in a water
bat h t oget hél@sgiatrasubdttatidsta20hecarapelne ustiad it . 128 Afder fativel vy,

they cansfaldetdowiwgy ds1bheaughtd he o eaembealpnsspad 1 fidiaamy t e ithe o ear, of
the cutout 114 hetween the support surfaces 115;@ and 113Db. Itt is true that
inthis casé& eftgg'neﬁﬁglwgﬂ PFom TRE UPPEPROSt 1REH W cdsseftE 111

into the | oadicdeg cagsiedt esndlyierg 26h¢ herebevaw. biowever, iimdpvdciiade they
will simply Lhkewse falot Rienoh el @t ber o apfobibgsihenass i se not

a problem [ e frgures do no ustra e previously naned

retai ni ng elsexmdritosn, Rnugpofoagdanpl e, in the 30 illustration of Figure 6
these can be provided in front of that side of the machine carrier 122
which is open fromthe plane of the draw ng, for exanple as el ongated bars
whi ch at@ fdO04Rdd FLAKE top athP'bot tdm bA2EhRIsupperEtpPat é411284 and

124b. They GRfhewrRft exafpd LentB5dedghl Feeedalicry W idt BReCcQubs@nef the
stop Strlpsca@%@% Q%P%_Ggg&%%%eéfﬁﬁ Figures 3 and 4, said cassette
differs to the extent that the side walls 216a and 216b
are drawn out from the rear side 215 over the entire
15 height as far as the foremost end of the lateral
supports 217a with support surfaces 213a. It is thereby
possible to improve the lateral guidance of substrates
which are to be inserted, which has been addressed
previously. A cutout 214 is likewise provided between
20 the lateral supports 217. Provided on the rear side 215
are grips 233a and 233b and, thereabove, once more

locking devices 235a and 235b.

[0046] As a further modification, the rear side 215
has two large openings 219 which are, in turn,
25 separated by a web for the purpose of better stability.
Since the side walls 216 now adjoin the lateral
supports 217 on the outside, the longitudinal rails
218a and 218b are in this case provided, for the sake
of simplicity, as lengthened side walls on the upper
30 region thereof, specifically by bending the side walls
up and outwards. In this case, holding devices and the
grooves in the machine carrier in accordance with
Figure 5 are provided at a correspondingly different

site.



131, but such a retaining elenent is also possible here only on one side.
It is then advantageously possible after conpletion of the insertion of the
| oadi ng cassettes 111 into the nachine carrier 122 for said 5 retaining

el emrent to heremrad,/ecidical ly ei tilver- conpl etely renoved or, for
exanple, pivoted to the side. This enables the renoval of the individual

substrates th id . of . a vr ousI sc¢r c or
band. 10 [og)[i)g]wﬁ gtﬁlrelufac oi_i/vsd rlfo ng ciasggt ekg%ghég é)a(r%\[e&vlv%gl?\é ?/fferent
desi gn. Prodeedivg fismthee foeadi hgacas@@ttéeadkhqstqa@tsai:trm Flyuies 3 and
4, said casserie differscto the eaniq thalyibe shdg walls 2igg angd 216b

are drawn out fromthe rear side 215 over the entire 15 height  as far as
t he forenpstresifgrgizache Faﬁera@agh%%oﬁ%’l?ﬁa 20t hléuﬁﬁff%grﬁﬁfai‘?@@ 213a.

It is therehosgidl®ddiddeoysethe bat ecah pui dareetel %%Qit;ﬁ;%tl@zs whi ch
are to be inserted, which has been ag gessed @riv ;my %égu 14 is

| i kewi se prd‘c\ﬁq{fedakB‘éYﬁveéHt?O 3 hEFATEAEF SQUppdris®s 1Igrorvr he rear
side 215 ar ergrigps; 233atdandez33boande tdefaabiones] y orac:e:emméolleoclfrmgl devi ces
o oo oo Cha AR R CL IRALELERL Pl NBALER" Sl 2banas v

| ar ge openr ich are, in turn Separat ed or the
pur pose of hetitgrt stmbibi tst.orsi siceiphe (sode Jvile]lqss‘:%d]ohﬁaﬁ oivh iche

| at eraly PRl 51 244y 28t i ANl dleast N | PIgLEUdinal kaiis %%%%ewd 218D

are in this case provid for the sake of sinplicity, as |engthenéd side
wal |'s on thé’%@rl%otpeg%ﬁs?ﬁéfiééﬂlysp%h‘?‘?]rc Yi ytl'b%/ R 3g @he o de
wal I's up and (i dﬁaelnoamﬁgcaseserwbdlm devtgesuppdrabesgr poees in the

machi ne carr in accordance W th Fig re I‘OVI de at_a
cor r espondi rfgﬂry AR PRSHRT Y and gg@l ‘%B%‘g% [O%Jidﬁrl 5ust r at ed
in Figure 7 rasncaref LH‘tfl:eIlep)dll‘ Ilbedllag ceatertee 21tlhe thac¢:anhatLthhe le@adi ng

cassette 211 .i nsert ed d \Y; be _r ni zed,
t he Ioagit) ng dlec\%ldgeawﬂé)r 2! (r}'tetgelcgnée%@s%lgﬁt}gg ﬁ%?e%ﬁ@op gn%%ecggs%%%g 211 can

be insert ed selpidoquire y217 omoabovese ntsé e Lvai vithdeawr 91 i kefwefident241. 1t
t hereby contj %%a gb%p%fafr‘%f‘s“ vely accessible fromabove, and inserted
substrates sli undéer their own weight up to stop strips (not illustrated
here) which 10 are | i kewi se provided as in Figure 3. It is thereby possible

to substanti[@id&&]si mpl iflyythee oparahtageof oFoaghdg dive | aadilng cassette 211
W th substrates h for g operator and foqr _the ubstrates In aqrder to

renove a fi P J1C BAY 3T itV hef%he 15 WRERGr awl or
lifted 2ot |ar<tdd1eiad1deecwlmh OfFlIghlI-rel atier alspsupfdrdad 124,7, byr  elage <ifnpl y

wthdrawn or.) I thed oyt versies)! vupvarts LOR4Eh ALurther siggentace of

surfaces or the lateral supports, resides in the fact
that it is likewise possible in this region for the
substrates to be held in a self-closed fashion, as it
25 were. It 1is then even less likely that fragments of
these substrates can come between loading cassette and
machine carrier or lateral parts of the machine

carriers, where they could impair the function.

[0049] The aim of providing at least one loading
30 cassette in the machine carrier 1s to reduce mechanical
stress exerted on the substrates or wafers, and also to
reduce the risk of breakage. This is also achieved,
inter alia, by virtue of the fact that the total amount
of the substrates stacked one above another is reduced
35 and that the height of the stack is reduced. For this

purpose, 1in some circumstances even a plurality of



particularly when they are drawn far forwards in 20 accordance with Figure
7, specifically, by way of exanple, to exactly the sanme |length as the
support surfaces or the lateral supports, resides in the fact that it is
i kewi se possibigpdordiisiazgi on for -thL@ substrates to be held in a
self-closed fashion, as it 25 mere is then even less likely that

fragments of_thes subs rates can bet ween Lo te machi ne
carrier or Ia‘{pé)roaﬁet ée‘(ﬁc??le ﬁa |enemacnanrer1? ers, ggltggmggﬁggg alas%%l npai r

the functionzar 003@] p'lﬁmsna'ierd off qar owdadiing lgtadiewst Qﬂﬁ@eltd‘aﬂdl n@@@?@%assette
in the machiy [ ed ani gal er on
substrates o;bea&far{eq: %hi al s%) t 8§Sg§g£ tu:1 r?zs%a)g?%gr@ééakgﬁgh Thtlhgéel s al so
achi eved, i ritnsrerdliian b§/ vissoga agred el thace teaert el st af 9%F the
substrat gs %&rﬁ&%e@h@ngu@@@ygt@gIOtcB@r HeS Feaiditcesh 35i eRdakhakwt hearheilght of
the stack is reduced. For ur pos ins Ci rcynst an es_even a
plurality ofSteRET/ BP20T 8 ngg %‘b%ola‘ggﬁg ra%%#cé’é) i SOPRET midther of

i nt er nedi at hEses] agydithqarovi ded for each | oading cassette. Again,

| oadi ng which is possible in accordance with the invention is associated
with a lower risk of breakage 5 when the substrates can be rel oaded with as
few manual steps as possible and, above all, need no | onger be pressed

t oget her.



PCT/ EP2010/ 057428- 19 - Patent C ains 1. Devi ceforstacking
and/ortransporting a plurality of flat substrates such as silicon wafers
for 5 solar cell production, the device having an upright standi ng nachi ne
carrier for jordirmpeomaireddty of fl-atlSubstrates as total amount, the
substrates being provided in a horizontal position in the machine carrier,

characterized in that the device pg,ge% &ggﬁslo one | oadi ng cassette for

introducing a fraction of the tot t he substrates therein, and

t he machine carrier having holding devices for the |oading cassette, a

| oadi ng cassette having a | ower support device for putting substrates on in
stack-1ike fashion, 15 and a rear side running, substantially perpendicul ar

thereto, the1oadisif @assette béitiFHeY gnédd/ P suchH ERRPEHAY t hé si de

opposite thenneal sifesf antht heuboprstde snenhf hgekylaceassialfiees 2dr2. Devi ce
accordi ng tooqq aim1 zed iﬂbth t the base.surface of .t h% | oadi ng

chara(gte{:i g oyl i £
cassette or B the SdppoPtOdBGFL80 s Tt MGH Far §&Y 1PRarf™t heP&dhF dce of a
substrat e t stEndintg odacédnehecernjiern foar t hodldamoonby phswikt ant icedl |y

wi der. 25 3..0oyi ceACERLOLO0 L0 Q@M LnBhn?, G AChELLZaloLn dhaly the

machi ne carrier is designed for hold g two, " ac tageously three, 1 oading
cassettes omErabdiad andt her, apdinastasl dPagibeonced Nt h&hef oMadtéd oadi ng

30 cassett e pnefarably, havidg: o8hyia shiaghtenepagdnocd reasone aretder and
there being suffjcient space above the uppernost Ioaghnchassette for the

i nt er vehPi oiP"6t tOEHRF atPRGSHETI 8T o N a 1PRBY S he
upper nost suksidiat@sownit tde shbstuaserstasktharéhea, 3andoatienghacassei t e.

carrier having holding devices for the loading
cassette, a loading cassette having a lower support
device for putting substrates on in stack-like fashion,
15 and a rear side running substantially perpendicular
thereto, the loading cassette being designed in such a
way that the side opposite the rear side, and the top

side are freely accessible.

20 2. Device according to Claim 1, characterized in that
the base surface of the loading cassette or of the
support device is not much larger than the surface of a
substrate to be introduced therein, in particular only
insubstantially wider.

25
3. Device according to Claim 1 or 2, characterized in
that the machine carrier is designed for holding two,
advantageously three, loading cassettes one above
another, and has holding devices therefor, the loading

30 cassettes preferably having only a slight spacing from
one another and there being sufficient space above the
uppermost loading cassette for the intervention of a
separating device for separating and/or removing the
uppermost substrates of the substrate stack in the

35 loading cassette.



PCT/ EP2010/ 057428- 20 - 4. Device according to one of the preceding
clains, characterized in that the support device has two support surfaces
whi ch extend on the |l eft-hand and right-hand sides and have a continuous

cut out 5 t hercabhetpsean,/ a3 pupport sw f2aces preferably being provided in

each case on lateral supports, and wherein the cutout therebetween has at
| east 35% of, the wi.dth of the loading cassette, pref appr.oxi_matel y

50% to 70% 41'0 EP.evlﬂeC\ﬁ C%C%%]é%}la"?néot o a?r%n j:,hegh%¥§%$€ﬁ(%egﬂﬁﬁﬁshat t he
cutout has ahdeptdteofizad | dast thwet dephd ofumpsubst davécepr eher afwp at

| ast 207 deep@iorelS SBrPakee 3GgeRd 00:LAqONG, Ofthd Al ¢l Rinb, and

characterized'I'n that a lateral support Is profiled in a |ongitudi nal
direction, pdefdr@singd besagesi nghPdor RV ply afGréd eS| €3$C%% singl e
U-profile, tde sepqidersur frace Rghrrabl yubeare sf opredeeanray upsand y 20
pointing internedjate |inb between twg_u-luﬁgs. 7. Device  accordi.ng to one
of the prec&fitg iR, SeHar 5668 iPed 3 t1Hat STRRRT T+ sABPor S Tard

provi ded on tthke twasiihgthassbetecen asfsasdit ohedbtedtSéd 4 onheéhei2Fhr ear
side of the |.oadjng.cassette to_the outer .Si of dew.ce, in
particul ar & a9%3b§ﬂ51ﬁ%%lﬁé%%% ?%Uo%§e§% gﬁéﬁﬁI§é£§?§%@€?%%ya§?6rding to
one of the predddi-ng clains, 30 characterized in that the rear side of the
supportqglevice is bent away and/or canbered, preferably having one or nore
hori zontal openings which extend over a |large part of its width and are in
particul ar pProvi d&YiGferadIRr Eitg re° Hel R gf Fharpehprirge. 135thet pevice
accordi ng tenenecofotihe Hyecadi Agpehaidts, acharagser itzed dBpthatobnaat | east

one side, prs%fbesrte}:%lt,)é,Or]z)rbe%ter;ra%l(%/esdt tlheeasltan%%n%eCe%sesre.t te has gripping

15 6. Device according to one of Claims 4 or 5,
characterized in that a lateral support is profiled in
a longitudinal direction, preferably being singly or
multiply angled as at least a single U-profile, the
support surface preferably being formed on an upwardly

20 pointing intermediate limb between two U-limbs.

7. Device according to one of the preceding claims,
characterized in that lateral supports are provided on
the loading cassette in a fashion directed from the
25 rear side of the loading cassette to the outer sides of
the support device, in particular as a substantially

continuous side wall.

8. Device according to one of the preceding claims,
30 characterized in that the rear side of the support
device 1is bent away and/or cambered, preferably having
one or more horizontal openings which extend over a
large part of its width and are in particular provided
over the entire height of the rear side.
35
9. Device according to one of the preceding claims,
characterized in that on at least one side, preferably

on both sides, the loading cassette has gripping



PCT/ EP2010/ 057428- 21 - devices, particularly outside on the rear side,
preferably with a substantially vertically running handl ebar. 5 10. Device
according to one of the preceding clains, characterized in that | ocking
devi ces are proyvimpesh §orsTass eni ng or- l2cki ng a | oadi ng cassette in the
machine carrier after their insertion, these preferably being designed as
| ocki ng devi&eevsi whi ch can beugg%ﬁat ed V\étlh 10 qne fi}p errggg are oI ovi ded,

in particular, on & grPSf)fitrJTgC 8vide a%%osfdcl]eng £0 Cl%l m 97 0fF “very n€ar

thereto. l1lrdEsdaelwncceidhngatosshetehttihe lpr eveditigadiai nsyunrbsing
characteri Zer?aﬂcﬁékﬁ‘%}. a hol ding device for the |oading cassette on the
machine carrier 1s designed such that it can be adjusted or

hei ght - adj usted. 12. Device according to one of the preceding clains, 20

charact epi zexh | n fdiatcd hechBehing ay roge bas @ie | pasteaisgbdlaitsg) |y

vertically rynning retainin enent gn that sjde of the machine carrier
which is si t‘ﬁéﬁ i ellgn%#lﬁ%gﬂcgﬁnﬁ a‘ﬁee%ch‘?ﬁeaF%aEirﬁé’lg&%se{%% into
t he machi ne ftagttdreing noor decktagr et aicedirey scdbsseatesisb tier imeghine

| ntroduct i on. of, {fie Leadingcasseihe. 13, Mafiod: fRrERLLAdYCHAG 4 Lot a
anount of a Targe nunber of }ﬁa Su s{ra e§ into a device I'n accor agance
with one of ddwmlprateds ngockangs deghimesctwdrictedcan bhRaprsgaiel atittifon of

the subspratgs, arg dgus odueed Hie | NSASEREAD N G 1 NG,d Gading CassH t & and
then the | oading cassette is introduced into _the machine carrier and
preferably fHSHRINGE t KEEIGE FCAEELDNE wéOsuEhaiBadP ng®Eas& iy e % ng
| oaded Wt h Hhsddqat es and i ntroduced into the 35 machi ne carrier.
PCT/ EP2010/ 057428- 22 -

11. Device according to one of the preceding claims,

15 characterized in that a holding device for the loading
cassette on the machine carrier is designed such that

it can be adjusted or height-adjusted.

12. Device according to one of the preceding claims,
20 characterized in that the machine carrier has at least
a substantially vertically running retaining element on
that side of the machine carrier which 1is situated
opposite an insertion side of the loading cassette into
the machine carrier in order to retain the substrates

25 during introduction of the loading cassette.

13. Method for introducing a total amount of a large
number of flat substrates into a device 1in accordance
with one of the preceding claims, characterized in that
30 a fraction of the substrates are introduced or inserted
into the loading cassette and then the loading cassette
is introduced into the machine carrier and preferably
fastened therein, at least two such loading cassettes
being loaded with substrates and introduced into the

35 machine carrier.

14. Method according to Claim 13, characterized in

that the introduction of a plurality of 1loading



cassettes into the machine carrier takes place sequentially, the |oading
cassettes preferably being introduced fromthe bottomone after another. 5
15. Method according to Claim 13 or 14, characterized in that the nmachine
carrier i s aom/mpFeddYds &2 8vat er bath 28nd can be noved essentially in a
vertical direction, a |oading cassette being noved as far as possible

downwar ds i 0o, Lhe yiat eg bath afier heing, 0 Lotroduced ipto i ha Jmehi ne
carrier in order to danpen 't he i ntroduce oadi'ng cassette and/for the
substrat es |sssateed iteHdnbi nthehelpadengi ore otet hes nexte fa ey | badingg

cassette takifg e SURSt antd aldot utside ther Wat®ined5 16. Met hod
according to one of Clains 13 to 15, characterized in that substantially

fi xed renoval nmeans, in particular a suction conveyor band, nove into the
machi ne sarriser iMeteldderat@osepegate chaisulisy rates 420 dhaemoa estiacdd above

bot tom t he PervaT  PRERSURTERE dBTY Tevi i (IRAGISRT MR ot dauee r
accor dance Wiatthh Cleaidn 4camt oo¢ hemsuppor esdenttedlguriing Aoveeeriicefl t he
machi ne car rd.iq:reé.tQO%,vegtif@éd%‘?gdicﬁl%%teitq%% being moved as far as
possible downwards into the water bath after being
10 introduced into the machine carrier in order to dampen
the introduced loading cassette and/or the substrates
located therein, the insertion of the next higher
loading cassette taking place substantially outside the
water.
15
16. Method according to one of Claims 13 to 15,
characterized in that substantially fixed removal
means, in particular a suction conveyor band, move into
the machine carrier in order to separate the substrates
20 from a stack above the uppermost loading cassette and
remove individual substrates from top to bottom, the
removal means preferably moving through the cutouts in
accordance with Claim 4 into the support devices during
movement of the machine carrier in a vertical

25 direction.



