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Crerrererrrrererrrrrr 10 *159159* Met hod f or
separating parts froma substrate Description 5. The
nrelates generally to the separation of parts
fro i-n particular to the separation of
g‘m mﬂ% substrates conprising hard or brittle
a process of wonking fromthe substrate.
10 €] as§yﬁg suitabl e as contact or covering nateri al
in many areas of application. However, glass is
difficult to process, which has a. disadvantageous
effect particularly if very small conponents, such
as, for exanple, glass wi ndows for optocaps, that is
to say caps of optoel ectronic conponents, are to be 15
produced Cpnventional gl ass processi ng techni ques,
such a @érp'albé@fﬁ ar €8 %96:&%0&11155{:&?39
for suc app |cat|o S unt of the conmponen
size. Furthernore, the 20 aforenentioned t echni ques

pedener LI% require subsequent edge processing, which
—9%8§éggﬁ$—has to be carried out individually. This is
associated with considerable costs. |n order
neverthel ess to keep the costs within acceptable 25
Thpj ARVEntyprk red abeeeAearsa lder tor Mg FSPIg &k istaleparts
freﬁsgnghﬁstgfgtet hij$ PURRASE 2N ttoh'tﬁ C%%% raatﬁlolnr QJf' ty. o
opti cal onponents are connecte orma stack .
compdnentblédomTHebsed@eesamemrhew1pgo®es§e©r brittle.

d t K d
nafpTANATLROSOLLE LR 2 GRRIALE YLk el er
2 they are usual ly connected using wax or other

adhesi ve
Glass 1s suitable as contact or covering material 1n many

areas of application. However, glass is difficult to process,

which has a. disadvantageous effect particularly if very small

components, such as, for example, glass windows for optocaps,

that is to say caps of optoelectronic components, are to be

produced.-

Conventional glass processing techniques, such as scribing

and'breaking, are dlfflCult to use for such appllcatlons on
account of the component size. Furthermore, the

aforementioned techniques generally require subsequent edge

processing, which possibly has to be carried out

individually. This is associated with considerable costs.

In order nevertheless to keep the costs within acceptable
limits, work is often also performed using a stacked assembly
for this purpose. In this case, a plurality of optical

components are connected to ‘form a stack and drilled. The

~ edges are then processed dlsadvantageously in a separate work

step. In oxder to hold the components together in the stack,.

AT
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subst ances. Al though the stacking on the one hand
reduces costs, the use of the connecting materials
gives rise to contam nation which has to be renoved
agai n by conplex 5 cleaning processes. This drives up
the costs again. In practice,2yet another difficulty
is mani fested, which not only nakes the nethod
cost-intensive, but also considerably inpairs the
tHBﬁ“dﬂé/dguéf¥§Fﬁohhgg€Ed1T”S W f 0 Rl E Yo b Sod gt aéh)51ve
during the cleaning of the glasses so as to Fenove
sulfitediass s Jodthmess, thel stta el mpveneris @m@tharhktmes
e Sses h often |leads to scratches in the
s%r agJe Tk OV!P 0SS ST T SRt AR oV e frlse to
ccgitaﬂr&ﬂﬁatwdrh v&urukglhwaid; the wﬂb@weﬁ A ME ISP addmieL &k e
bei ng processed. One such exanple 15 ich may be
cLEaTiteh F IETF oI E | HEEFeT P delts FPoatagain .-
having a plurality of extrenely thin layers of various
types. On account of their mechani cal properties,
In sy igfe t et anypeher elipaftdwcitarly mmuéﬂ,e wioich not
Grats hes, under_.cert ai C|rcunstan
Onsl NVERS oralS MR HE C?ﬁ?%rﬂ%wl% V¥%O a‘?’PnSlderablY
1m1ﬂi16:rs et il et V&E@&k@rﬁf&ﬂl@&@r Wﬂﬁﬂtﬂ{@m& is that
made of econom c V|ab|I|ty and cost efficiency. 103
dWr@G% Cﬂlﬁ%blsra HedthhPlaraes requis cremendye the
a&HHgﬁU éﬁ?é/(ngﬂlé# éSﬁ%UEﬁ ﬁﬁé*é%‘&&cég &é%n the
|In1an 25 then Tater ﬁy separa i ng conponent's
glemseanotwherctbyof trrarniseaifs aoreterdtadheenyitige raiffgke . This:

., said ca nen nitiall re in connected to t he

1§ AN M eyt atadd P! A SN el ality

arse 3 v Q:rBattrhﬁlg id+8 béﬂ'@""ﬁl‘gbé@ssé‘d AdRBSI MEch example
resi dues may once again remain on the 30 conponents.

Wiy i figymdie mEntissied Hes imdinrhpst oHips eefdlection coating
hafvalki’fd GAtAd 0N &, WAl eerx%esl@%%%ayefse ¥ & £ ous types.

Her € t hé separatlon i'S.
On account of their mechanlcal properties, layers of this

type are particularly susceptible to scratches, under certain
circumstances Wlth the conventlonal methods, therefore,
there is an inter- relatlon between contradlctory requlrements:

made of economic v1ab111ty and cost efficiency.

DE 103 37 920 Al proposes meeting these requirements by
applying an individual glass substrate on a carrier film and-

then laterally separatlng components from one another by .

"means of a materlal removing method said components

initially remalnlng connected to the film. However, the
components. subsequently have to be separated from the film,
in which case adhesive residues may once again remain on the

components.

In chipmaking, too, the individual chips are fabricated on a

wafer and subsequently separated. Here the separation is.
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3 wusually effected by sawing. I'n this respect, US
4,138,304 discloses a nethod for dividing a wafer
into parts, in which the wafer is fixed on a nmenbrane
5 and then sawn. This involves using an adhesive which
adheres nore tenaciously to the nenbrane than to the
wafer material in order to enable residue-free
renoval . However, in this case the adhesive bond has
I ing away fromthe adhesive
us%%% ﬁg?%s¥%%1 x?%rs his is 10 di sadvant ageous on
account of the considerable force action required for

t his purpose. JP. 06008145 A also discl oses t
TR ERARRCRATS darce ‘et SH HRF (7 G P4 sor dividing
a $a¥Fes SR MAles ! he Whisubsinates el ngs adhesd V8l Ya membrane

bonded on a support for processing by neans of
ando (Hpied sicged ddHSsivealyee usindian cadtss oo, whidie adheres

mo@%h%%'n%r&lo sgg/ 'Pﬁskﬁé rrr§etmlpj:ear9 fur%qﬂecr {}h erq/? f ro materlal

obt ai n e to process e su
1noror%p¢artai ethaljiar tres i2heDE A0 ﬁfﬁncﬁ%l AIHcd,vémém,sem a:hlS

net h produ mal | :L glsks whj ch are
o dte B en TIHG HE (16 1P| SR L Xr Ly SR avay
frdm 3R ermiard e equantdy: Si ngu &td noriis Ay

nmechani cal breaking. In this case provision is
dipgdyiRertages 5 qraere:q‘qymtap:pﬂ iy adres piemaleke dinkce action

re'%rlr%gldftofyrhg_sa Z‘igj onto a plastic carrier film

er toinit e breaking apart along the
courses of cracks by neans of tensile forces. It is

urt hernmore proposed to divide the thin gl ass plate by
JPrré?ér?Qs&r‘* sép 9 FhIRAH G DOrPd b Rtingividual -

r't%e%r%o SRGe fifort N St pat s |dud rddieS e ne
hods known fromthe prior ar the probl em
substrate being adhes1vely bonded_on a support for processing
by means of double-sided adhesive tape. In this case, too,
the adhesion force must first be overcome in order to obtain
and be able to process further the substrate or separated

parts

DE 100 16:628 Al discloses a method for producing small thin
glass disks which are produced by scribing the thin glass
disk by means of a laser beam and subsequently singulating it
by mechanieal breaking. In this case provision is furthermore
made for applying the printed and scribed thin glass disk

onto a plastic carrier film in order to initiate the breaking

~apart along the courses of cracks by means of tensile forces.

It is furthermore proposed to divide the thin glass plate by
means of separating grinding along the separating lines

provided for this purpose.

In all these methods known from the prior art, the problem'

arises that the separated parts are difficult to separate
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arises that the separated parts are difficult to

separate 4 fromthe support. When using . adhesives

or simlar adhesion agents, the problem additionally

arises that the surfaces of the parts may be

contam nated and the conponems may be danmaged during

subsequent cleaning. 5 Accordingly, the invention is

based on the object of avoiding or at |east

j At S ag & Pr - -

fr?rn{ ?Ctﬂaeﬁdédi%&g:ret ﬁqﬁ ar aa&%) eé?ﬁnép%&/élgng lfh%a %l]ﬁ%fl %%hesmn
agginttshe thaegamiﬂemh rmidns:mmblbly ridwes suilest rahe shitfaces of

t he separati eratlon s Object is alread
R AR Y G SRTRATA S B <TG SR AT frelifer e
daagerant rifnd ibem%ézi@dt netd8iiy. the independent
claims. Advantageous refinenments and devel opnents are -
specified in the dependent-clains. .15 Accordi ngl Y,
des: r
AcI erd rh\qqy ' %eorlql\[\} dh n]?g @% Pﬁjélo#ﬁ??é% er aI av01d1ng

ural ‘'of “parts, conprising eps
o:senarlaiastg dlNeeviarting fulossa cﬁﬂﬂdafatrytpmgessjbsfasrat ehe prior

ixed on a first vacu | at e suck t he-
ATy A S A AT P bt HTTE t HOD st BB bag et the
sdyaadde Jdrsd éﬂhﬁ6¥nbﬂn6&@“§hb§@¥é@@ra@@@ﬁnghégseparat1ng
apparatus for producing a plurality of parts froma.
OQﬂraﬁteLqrypé"fsltﬁoS?tkﬂaﬁcét i phreadulaehidoed chrrynnexouemely

RSN 26000 Hhohled 1, WAL IO cnEOMBISER hlceer of

vacu e for i Xin
trm dtretdpgrelesit sdraaitnes . mdi@mmagémSlﬁéﬁzaémgnts and
arating the 25 parts fromthe substrate, and a
deyeE et Rt TR TR P FATRE {7 bt Phe
first .vacuum plate. I'n accordance with a first -
enbodi nent of the invention, the nethod conprises the :
Acgessingf Ly sudig rigrvant Jp?rat@r@yao%e%oa JupsEedt eopnproducing a

1fdrras.l.t1 t\ﬂﬁ%‘fj 'Ea&ltag e’ConjlﬁieéﬁJlé ytﬁéapﬂ&r)é N9t . tfgterally
separating the parts from a plate-type substrate fixed on a
first vacuum plate, sucking the parts on a first vacuum

plate, and detaching the separated parts from the first -

‘vacuum .plate. The_correspohding apparatus for producing a

plurality of parts from a platé—type substrate, in particular
for carrying out the method according to the inventioﬁ,
comprises in this respect a first vacuum plate for fixing the
plate-type substrate, a device for laterally separating the
parts from the.substrate, and a device for detachlng the

separated parts from the first vacuum plate.

In aécordance with a first embodiment of the invention, the
ﬁethod comprises the steps of: sucking the plate-type
substrate on_a'first vacuum plate, laterally separating the
parts, the parts remaining sucked on the first. vacuum plate
during separatioh, and detaching the parts from the first

vacuum plate.
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parts, the parts remaining sucked on the first vacuum

plate during separation, and detaching the parts from

the first vacuumplate. 5 In accordance with a

further enbodi nent of the invention, the nethod

conprises the steps of: fixirg the plate-type

substrate on a first vacuumplate, laterally

_separating the 5 parts, sucking the separated parts

through the first vacuum plate, and detaching the

parts fromthe first vacuumplate. |In this case, the '
Irs Wistarstaanare ed tiota Necadsar ién)bd&hnﬁérxtecbbnthé hinwatiioh, the

|ate by bei ng sucked there i'sS even SSIb|e in
m#mos‘fcca eg% 5 L%ts‘:‘if%sat%fo'al %“d’“t?? b g i %P5 o
SLd:jéctfx%{t%ntoﬂ/\@y,fl&t&‘h B gsi el v, 1 {14 NS aé%ratlng the

However, in this. enbodi nent of the invention, too,

DA% /s dprakainsy e t%epaanaé:ecchmrﬁ:es d:ratmqh et offi 1¢te vacuum

e o ti.c
lt@lﬁ, S preferggﬁ faeq:fk?eoggt exc S|ve y lggt{/a%%%ﬂrrl?{ 'plate.

Innithhcutcadee use cfulstthertdolabdgoreansgesdsr SUEbasf ixed on

adhesi on agents for_instanc ccording to the
ERSVETHEh Pt Hdth Rests § eéﬁ MPETTETS able 19 fesmningssible

irseparatedd P e aldideradd ol ARG tyPeed in a
substrate. Lateral separation is understood to nean 20

dlsfefﬁa”ﬁd{q OfRYal GFta ae et s e 1Y nefownimsipies erlidwayer, in
ccor“g) J.Itm%ns:ayoél arfvc' nq:e & eq oc]; ”}? SUbLSZ%l[afate%rparts

stral | ype or 1 afi hat
a rsee [aveat emb]fd amd pr&ea:t eaﬁ ytpﬁa Spﬂbﬁié’ . mddhd b a:rasaz;plled

typi cal_ di nensions of the |amnar parts are
Vﬁ#@% Ay P ety S st @eifnakl e oL /F ekt er

ex@1 i vrdge deRgfduif Wl ding0 did Lidetss Sot]:?éxefl'%lr&q'lg means,

substrate thicknesses Iie within the range of 0.
surhyjag afdesion Feanteulfay yngtefegably wit hin the
"range of 0.15 to 1.5 mllinmeters.

Accofding to the inventign, in both cases the_components are
laterally separated frém one another from a plate-type
substrate. Lateral separation is understood to mean
separatipn along a'sgparating line running'laterally, that is
£o say along a side area of the substrate. Accordingly,
smaller plate-type or laminar parts are separated from a
plate-type substrate. In this casér typical dimeﬁsions'of the
laminar parts are preferably 1.5 to 10 millimeters.given a.
diameter or an edge-length'of 1 to 20 millimeters. Preferred
substrate thicknesses lie within thé range of 0.03 to

2 millimeters, particularly preferably within the range of

0.15 to 1.5 millimeters.

It is surprising that fixing by sucking onto a vacuum plate

is sufficient to prevent the parts from being detached while
they are being worked. In the case of fixing by adhesive

bonding as known from the prior art, the force per unit area



10

15

20

25

30

30 I't is surprising that fixing by sucking onto a
.vacuumplate is sufficient to prevent the parts from
bei ng detached while they are being worked. In the
case of fixing by adhesive bondi ng-as known fromthe
prior art, the force per unitéarea 6 essentially does
not change even after |ateral separation of the
parts. By contrast, on a vacuum plate, air can

e RRANRLLANG AodheRAes Rfe t he wprkedeparts, . One V\soégagration

thereforé actually expect a decrease in the contact

ofprtéss peats .wWhan csmterdsty tdre s ubstuat ep Iyt aveanisr ofart he

separ.ati ng tool r toal and an increase in the rijsk
oS R Ao sPen B dnd Mo diad SOt ald T
thedielfdren ddtealacu Rt & ddcrhsasdemerdiel @sse {aUhressure
that they can _be held sufficiently fixedly and

- whege FeyIey Tagaithst sHRssracenent raastes b | e mgparating tool

[ 10 d,: ft. al, s '
orpErbienl A S R & S SRR T fHnens, or ot
least eodtiepladertenshicth tde areaa o idd itige caclien it anedit is

froma. nul tiplicgci of .such parts placed ai nst one_.
ol TR <A AR L L Ol et BOGLS, PLAGES AURLISL O1E ooy
anid) seaelt <035 agriefser afildp1 Renfaidmed, &l oit B ReldPhefdlbeing
. separating line. In this way,, it is advantageously
wOFESS| bley e e dmitetedctsaRpnarion. square parts but
al so round or oval -parts to be worked fromthe '
substrate. 20 The invention can be applied

Paxthizmtlagégusify tihe parttisctlarbd prddiecsepis aldtorhafe a

rts fr. substrat es havi brittle or hard
<9 | 4EER T S eh G767 i 1SS R Redfhtpiged from a

- muitiphardicyd JraRRRh R ORI NG D1 4SS B téhe idhother, the

particular 25 glass |amnae froma glass substrate.
SePRE AtAPENCiforhies Indivdwived Flaytsuig algl eddy qdme preferably

peQEggﬁﬁﬁyQQO%%_%”%E&%ﬁﬁé?gi separating line. In this way, it
is advantageously poséible for not only rectangular or square

parts but also round or oval parts to be worked from the

‘substrate.

The invention can be applied advantageously in particular to
thé separation of parts from substrates haVing brittle or
hard materials. The invention can thus be used in an
outstanding manner for working glasé.parts, in particular
glass laminae from a glass substrate. The invéntion is -

likewise also suitable for the processing of quartz glass,

ceramic and glass ceramic.

The parts that can be produced by means of the invention, in
the form both of round and of rectahgular or square laminae,
can be used'partiéaiarly advantageously as windows for -

optocaps.'Accordingly,”the invention also provides a method

for producing optocaps, in which windows in the optocaps, in .
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ceram c and gl ass ceramc. The parts that can be
produced by neans of the invention, in 30 the form
bot h of round and of rectangul ar or square | am nae,
can be used particularly advantageously as w ndows for
opt ocaps. Accordingly, the irvention also provides a
met hod for produci ng optocaps, in which windows in
the optocaps, in 7 particular glass wi ndows, are
e t 0 he,
P e on DG Suberyae Thoe T A & e ene
mefrhock ssiquy;ditigattd $heo irsrezayiam. parti cul ar durl ng
separation, on the first vacuum plate. The fixing is
such that each individual part remains fixed on the
TheaguibBtH aale ﬂt“sdlaﬂtlls(?laﬂl@fedjl&dﬁgm Referablng, asd is to
after the |ateral_singulation. Ell'he i nvention
Sayh dfe oG farder §qm@m§@nﬁraardm| om atd@ntfslrsts uoshclasn
esi I al.t e 815
P e oy dgen S An MLl MBI B Yenains
flm@omwartcre wiatduuan pdrattiec ulrardar toreflers Qﬂl]ﬁﬂ@dlﬁﬁfﬁelﬂibly
1 5 inyentiaon, detaching the parts fromthe vacuum
a EIaF o O AT ﬁHWQH - the parts fromthe
first vacuumplate by nmeans of a second vacuum pl ate.
I n accordance with one devel opnent of the invention,
Theailgvestdmn \Fé@mﬁom&atr@rstoé:hecm rfctagthesion agents,
Su@[angl £ t%l‘llvle\é waxeeséoe(gl to th f| rst acu m%ées use of

n parti it ‘i s am agedus]1t

' adhistibn aseead neamrlﬂh‘.ﬁemeﬁse ﬂsamdtacpiwmmﬁmel s

arranged. conplenentarily with respect to vacuum
channels of the first vacuum plate. 25 Furthernore,

Indel-achidng dehe iRa S daatticulAnly Jysfanaly %ml%%ﬁ?t‘érﬁﬁ%f the

swi tching off or reducing the suctlon pressure o
inyenpsid ofiac deRasihate &hd eastt hduam tthe [vatcaral Iplate is

ef%%gﬁ%@t%@ lifting off the parts from the first vacuum plate

by means of a second vacuum plate. In accordance with one

.dévelopment of the invention, said second vacuum plate may be

constructed complementarily with respect to the first vacuum
plate. In particular, it is advantageous in this case if the
second vacuum plate has vacuum.channels arrangéd

complementarily with respect to vacuum channels of the first

vacuum plate.

Furthermore, detaching the parts particularly preferably

comprises switching off or reducing the suction pressure of

~the first vacﬁum:plate at least below the laterally separated

parts.

The lifted-off parts may be déposited in magazines after
lateral separation in order then to subject them to  further

process1ng
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parts. 30 The lifted-off parts nmay be deposited: in

magazi nes after lateral separation in order then to

subject themto further processing. 8 Preferably,

the worked parts are detached fromthe first - vacuum

plate for further processing 8n groups or in

particular altogether. In particular, the parts may be
~deposited in a washing nmagazine after separation 5
Pfé@f’dﬂ%l lt)'he QJoxH&?ci ?@P&y J Oé]'.jé 'dc¥et££‘<f-19é‘ §]":‘ng tl"lzo.rfirst

this purpose, an apparatus according to the invention
vagurure gpaith Mgly tomriesgsreacdevine forgsoups t anedms! y

- it a plyrality of worked parts in a magazine,
P%rﬁt%pq%hﬁ! G s hi%‘g PR T e 10~ HhePF R rBRY De

deIRPAMRId Gh i W Hablag £l {ect e by $BaDS, 0fcRN
. abrasive method that -is particularly. expedient for .
inghiiqual lahd/ot BRaferRller i B0bnt iy Buierd| stebr aBbwethis
Jds J ' [ ndi uch s, for
,puiqﬁ{c,t arfcérp(lﬁ rgfsaggﬁ%srbaa\q/c? r%?%#én&ég%?%gl%\ﬁe p%?/\%ler j et
camegmertindlondemy etsds eatdent chagot hei maveantages1pat .
unL%ﬁg for examl.e when effecting separation by, _
g D& BN ST IRTEIIMITS Bard peagnt ke, in
palrt 1G98 W4 RRidh iSRY il d ate 20 these nmethods can al so
be conbined for the working process. |In order to

- . protect the surface of the parts to be worked, the

ubstr ' overed with a.mask which Leaves open . -
Th%etgi%gtr?s agT %ea sutgls%\{'lr a % Qlﬁ%{e]ﬁgr?%l%%\ge%%%‘%g%é&ea s of an
abgeydvat imerhdd némtanics qset Scukgt BRSexifedentpards BPictle

b ked, Such 25 ring is appropriate

e wor ke uch a cove
ang/an et MPRRTeR ke device for lateral |y separating

the parts fromthe substrate conprises a
Suitable abrasive methods include ultrasonic grinding such
as, for instance, ultrasonic vibratory lapping and powder jet

treatment. Powder jet treatment has the advantage that unlike

_ for example when effecting separation by sawing, parts with

optional contours can be worked. It goes without saying that
these methods can also be combined for the working-process.

In order to protect the surface of the parts to be worked,

the substrate may be covered with a mask which leaﬁes_open

regions of the substrate that run along envisaged separating
lines and covers regions of the parts to be worked. Such a -
covering is appropriate particularly when the device for

laterally separating_the parts from the substrate comprises a

' powder jet device, or when the separation.is effected by

powder jet treatment.

In accordance with one development of the invention, the

first vacuum plate furthermore has an exchangeable support or

" carrier plate for the substrate. This is advantégeous since

even in the case of a prdtective layer made of plastic, for
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powder jet device, or when the separation is effected

by powder jet treatnent. 30 In accordance with one

devel opnent of the invention, the first vacuum pl ate
- furthernore has an exchangeabl e support or carrier

plate for the substrate. This2is advantageous since

even in the case of a protective |ayer nade of

plastic, for 9 .exanple, the support surface for the

at tdacked. in t I

overk{hegkourggﬁefﬁf%ne VVtHﬂ%édg%%egﬁaggrgpéaﬁéyeée

atdqised icampadtdrlersibplabmshagesver St e efeundd yof time.

VAR S ar (1S SrHERRSEhI AT SR P oF kY exchanged.

parts to be worked, are simultaneously worked fromthe.
~substrate. In the case:of ultrasonic grinding it is

Predesidhly . figy andamite tedirge £horm el oy c@BES
1@ HAh A PlUTA LN Ay, - ap%lftnsger e FOLLED fogﬁgggaif of the
t he nunmber of parts that re Separate
pasltrmlt.toam:@ousirycedrharfe rsatmu/]atcanﬁmmm ewdskgar f roml atid vy

ferabl d |gned that it is n attacked b
S5 e TE1 GRS C A U AR © CoditHgg 1C Lo possible
fdr @‘;ern@}ﬂey > 8fd on cHatddibndiasg HQYEhiPindea plurality of

expedi ent particularly for the use of abrasive

P lL4ESaTR iCoF rafmcstisng th ttHer moreex hef veeuuen phat eanayto be .
s%ﬁé?%égﬁ”%ﬂﬂéfﬁén dd in 20 particular also
Stic. rings, Wi run al ong envi saged separating
Iines of a substrate Accordingly, the elastic.

preferabl the central, chord thereof, fol
E LoV 2 SR Tl 15 b shp R Ee Eet alrhe designed

su@kﬁsttHaG: Hithgs #RTOrAE £ 41 £NKF %é)fsé Q@I&%'ﬁ{@thod A
medi um and t hus prevent renoval material from

PlEgd iFa cadhipisat @rafereddior &a%wrt rp%félegrbo@tmttomd to
bé'@%ﬁé@f@ﬂﬂ(ﬂargﬁgalarly for the use of abrasive separation-

methodsa

: WlthpIaL(I_fler to reduce theﬁfroductlon costs, furthernore

Furthermore, the vacuum plate may also have plastic rings, in
particular also'elaétic rings, which run along envisaged
separating lines of a substrate; Accordihgly, the eiastic__
riﬁgs, preferably the central chord thereof, follow the outer
contour of parts to be separated. The elastic rings absorb
the energy of the abrasive medium and thus prevent removal of

material from the vacuum plate.

In accordance with one embodiment of the invention, the
substrate is sueked on a first vacuum plate having elevated
and receSSed regions. In this case, the form and arrangement
of.the-regiohs particularly preferably corresponds to the
form of the parts to be worked and the form of the substrate

material surrounding said parts.
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substrate is sucked on a first vacuum pl ate havi ng
el evated and recessed regions. In this case, the form
and arrangenent 30 of the-regions particularly
‘preferably corresponds to the formof the parts to be
wor ked and the formof the sdfistrate materia
surroundi ng said parts. 10 1In accordance with one
devel opnent of this enbodi nent, the substrate is
1S Uked Pk flist fpeuum pl at ede%%%&eﬁkezs%t efliand
recessed regions, the elevated regions extendi ng
en&iqg‘hg\etrlte pdret ssules the tworike dswarkle d hen re cisisetd sacuum plate

ext.en al on subst r at e .mat
o D T S LG (R T SRS it P S ated regions
e:&terrrdm@dlamgartghe:wrﬁ@etaoaid e Gadridenaie Suckead-4d 44y
t he recessed regions of the first vacuum plate.

- regdCRdistgsnding tarﬁogla/arrhearﬁub%ea@ daitgak @wndlng

a"’lrds anrtrEEd 'Ig'fg Jng%ttéq Mé S recegfet,qie %&i&? parts

. ‘recessed regions are or ne ving an
cafn Xilvegn thee sudead nimgp S:L]‘tBtn‘exteEB$®$l chip{s)s df the first

accord e wi th anpt her devel apnent of the inve
v s A By S R e Y S appea
red) it @&@|ﬁbrﬁgﬁ‘ﬁd%”ﬂﬁ%if%mkﬁ@Q§§§@g fEBONFord, and the

the recessed regi ons exte along the parts to be
rﬁﬁﬂﬂ&ﬁﬁzﬁﬁﬂ%Qﬂ?eﬁﬁﬁuﬁ%ﬁ@*%g@@hsreQ§&¥ﬁRBzﬂmﬁaﬁt*mﬁg the

Sk ng ng said parts. The worked
rparﬁéjgg%dqg e E%o the recessed regi ons of

the first vacuun1p|ate after Iateral separation. In

this 20 variant, the reces egi ons of the vacuum .
I | AGCE EHARC & A Y (R ;Ff f]%zam%t‘r duckihgt TR EPn, the

subAth& t=e Py @Ilq&wfsfé)rgdd?&&%ti aﬁ?rst‘:rma?cm SQIEt@q'?av1ng
the advantage that it i.s also possible. to

elerdsid @119 XaRP TRAES B IT . thiet substretes sid cregrens
e}&tet}l%r Vé‘il%ﬁ'lé @}% %Jtys l‘{:r}g%é rvﬁ?LL]gedaC&?cﬁ %E‘@ épe\;ﬁ:eed regions

I nvent i on
extend along the substrate material surrounding said parts.

The worked parts_can then be sucked into the recessed regions

of the first vacuum plate after lateral separation. In this

variant, the recessed regions of the vacuum plate are

correspondingly formed for sucking in the parts separated

from the substrate.

This variant has the advantage that it is‘also possible. to
use adhesive fixing measures for the substrate which are
otherwise inherently undesirable according to the invention

owing to the possible contamination. The plate-type substrate

~can thus be fixed adhesively on the elevated regions without

the regions_of'the parts that are to be separated coming into

contact with the adhesion agent.

The terms "elevated" and "recessed" are to be understood in

each case relative to one another in the sense of the
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owi ng to the possible contam nation. The plate-type

substrate can thus be fixed adhesively on the

el evated regions without the regions of the parts

that are to be separated . coming into 30 contact with

the adhesi on agent. The termdl"el evated" and _

"recessed" are to be understood in each case relative

to one another in the sense of the 11 invention.
inkibidde Macun affqmy for p@é@@plmgxh%%_% erx%%gvsi%e%ave

in an ot herw se planar support "area. Ih this case,
reqesseshay gl e pll anp t heuppoessesear eIn this case,

nder.st ood .as _ "elevated" regions in the sense of the

=i oAn e, S RGRGATLh Crevaten ST derdreatoed as
"qleffid " Srdd ki Sie WHierSsdood oRStife I eLESSeEi €T AR, area

namely the region recessed in relation to the

Ergmeydtisd ShU@AtAeStIUCUres REQIN dett, Likewise understood

aRGC YNGR Mo yet %&%é‘ﬂ e deY, &pr@@éeg%%&zgrrltgelation

invention, that” first regi'ons assigned to
ta ¢hye edorieaedrmt wreewresa. plural ity of second.
regions of the plate-type substrate surroundi ng said
parts are sucked separately, or in selectively
Itcal raldepdAsiied). irf\hARPRdBIES dOfh GRSt VARG &
this devel opnent of the 15 invention accordingly has
devislsiPesti ois Ghe pardentaen. fiorat 1§iasly temierparasigned to
£ A, .ﬁ@%@tb%%@kﬁ%q%r?c?c&pg J2AU gg?luréfl cgf réécond_
redgions and the at 1least one second Tegion being
reggparsatad ythee et - de sulvstorate ganeraindigngeys t@. parts-
exanpl e after the |ater

hj i | |
2120 e e T 9 LA e Fot ket faehion.

Ard hepaiGltd fr ddha-y eI Slual £ 1S A Eogtth ONSE g t O

. renove the substrate residues, the worked parts

VST I G aRfre nsiet it fiopiveragisns iin igrpfsenlar for

£iRA%S Bl [ddald A Al, Lt W KEL &5 AL [2ecddl® region,
va?%tnybein éghce &% elom1$ﬁ%se parts, Wil?e regron

these first regions and the at least one second region being

separately connected to a vacuum generating device.

In this way, for example after the lateral‘separation of the

parts, it is possible to interrupt the suction for the

‘residual substrate regions and to remove the substrate

‘residues, the worked parts remaining under suction.

Conversely, it 1is also possible first to detach the worked
parts, the vacuum being cancelled belaw these parts, while
the substrate residues remain under suctidn. This prevents,
for'example, residues of the substrate from concdmitantly
being able to_pass.into the magazines in which the worked

parts are deposited.

In order to ensure a reproducible positioning of the
substrate on the first vacuum plate, the plate-type substrate

may advantageously be centered in a recess provided therefor
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the substrate residues remai n under suction. This
prevents, for exanple, residues of the-substrate from
“conconitantty being able to pass.into the nmagazines
in which the worked parts are deposited. 30 In order
~to ensure a reproduci bl e posiliki oning of the substrate
on the first vacuumplate, the plate-type substrate
may advant ageously be centered in a recess provi ded
id hesefor, di2 Vé%‘&peplfégét vacuum pl ate. The pl ate-type
substrate nmay be a ‘square or rectangular plate, for '
exanple Furthernore, it is also possible to use 5

t substrates, in particular wafers,
T F e T SN RHL MBRIBE oA 1o SR RguLar
pIEPaS el HalSle . MAlRSHe therPerforal edh b %@séi’lpfe (Lo use

substrate may alternatively or additionally also
IR FAtgunmrrsyRycasing. nBypa/mlcxoxanem:es atoo _
avin Ngs, 0 ced |n th|
"9 Cg\ftjeclﬂ %Tgpf%lms co nggl?@%lk&o a 7 uhict |on%ls\a/\%?]éa\}l\@é/d parts,
rattﬁ&ﬂt‘ ttlhie ropefo regse drgyl dxee 4 Oged Qﬂlkﬁéﬂl‘&lﬁ?ﬁﬂ}ﬁ ?mernatlvely’
fun ional regions of the functional wafer. |If an
&C?Ci%tdr%}a]éégea&% Rarsied sfonddtite t (ePepefipgs By way
oﬂTa%’xatnk};ﬁré fof maﬂéigef{at\%.rn%"" dfed Ny s C@é’r?rﬁé‘gpf@cﬁ@éed in this
cavities around the functional regi ons, such
wagensot swyi enwafern Jmsmme%cte'l'd]e:q rwdmrnccmlqnsal wafer, then

d|n none, tail ow on t
tl'gé(xgt#ge% )gs r%aaa %caatne %c%?] ?)gng% %C%n %urllcﬁtelonal regions
ofdlrtave rtg.mctﬂdi&l’ﬂtlviéaﬂexﬁnCtﬁldﬁ|aadd1tﬁi&E@Dt§oxb@rﬂgg wafer is
ro%ﬁfed with identical 20 reference synbols and the
e WIFEIFHtN B it ariProndREeERE Befhghe

ccﬁ@ﬁlﬁé’ RE SO ned: id rh%c?r@{{efuné&oﬁﬁ Eé%ﬂ;ﬁé such

figure 1 shows a schematic view o vacuum pl at
as [ SENRPT regions, for instance.

The invention is explained in more detail below on the basis

of exemplary embodiments and with reference to the drawings,

identical and similar.elements'being provided with identical

reference symbols and the features of different exemplary
embodiments being able to be combined with one another. In

the figures:

figure 1 shows a schematic view of a vacuum plate for fiking

a substrate,

figure 2 shows a cross-sectional view of an apparatus

according'to the invention for producing a
plurality of parts from a plate-type substrate with

a vacuum plate according to figure 1,

figure 3 shows the lift-off of parts separated from a

substrate by means of the apparatus shown in



25 a substrate, figure 2 shows a cross-.sectional view
of an apparatus according to the invention for
producing a plurality of parts froma plate-type
substrate with 30 a. vacuum pl ate according to figure
1, figure 3 shows the lift-olf of parts separated from
a substrate by neans of the apparatus shown in 13
figure 2, figure 4 shows the depositing of the
separat e¢ipides d,nt0 a magazine, 5 figure 5 shows an
exenpl ary enbodi nent of a first vacuum plate with
el evated and recessed regions, flgure 6 shows an
gﬁ%@pl 4ar Y %lmocyhtréﬁrgepcg51% RS q:t O ac or Ipn ts into a -
he |nven on Wi a vacuumpl at e as qﬁus rate
figure Smagagume,7 shows the exenpl ary enbodi nent
shown in figure 6 after the |lateral separation of
‘parts froma 15 substrate, -figure 8 shows a further

£ igxeaplsar B HeRho AinTeAenf] A-f 'ern%odl\f@é:rwrgﬂali@tﬁr‘@é Rracuum
el evated and recessed regions, 20 figure 9 shows a

cross se®tiadgre mhirtdugh eva tagsharat usedesebrigigns t he
invention with a vacuumplate as illustrated in
figure 8, figure 10 shows the lift-off of the parts

f ipfueduGed stisiwag drhexcip lapparatisd shavn on dr gigpahidiys
nmeans of a second vacuun1p|ate figure 11 shows an
. opt oel ecBCEATE I TShdhe HiVERE iRk tWith giutasum plate as

accordi ng 119, dehe ddwent idure s,

figure 7 shows the exemplary embodiment shown in figure 6
after the lateral separation of parts from a

substrate,

figure 8 shows a further exemplary embodiment of a first

vacuum plate with elevated and recessed regions,

figure 9 shows a cross section through an apparatus 1
according to the invention with a vacuum plate as

illustrated in figure 8,

figure 10 shows the lift-off of the parts produced using the
apparatus shown in figure 9 by means of a second

vacuum plate,

figure 11 shows an optoelectronic component with a part

produced according to the invention,

figure 12 shows a perforated wafer which has been produced by

separating parts from the wafer material, and
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30 figure 12 shows a perforated wafer which has been
produced by separating parts fromthe wafer material,
and 14 figure 13 shows a wafer assenbly with the
wafer illustrated in figure 12, Figure 1 shows a .
schematic view of an exenpl ai¢ enbodi nent of 5 a
vacuum plate 3 such as may be used for fixing a
pl ate-type substrate during separation of a plurality
£ uRATLS INSLLIS QediN1. accor dancenghin JLite iaveniian
e vacuum plate 3 <conprises a mu licity of
channel s il larat rEltadhiich foppore nt®. a support area 5
for the substrate (not illustrated). A first .10 group
of channels 7 is surrounded by elastic rings 9. This

Figfualep 10fs R ne | soretfate [Wie | &f Nih tSembDSEy 2 fbodiment of

regions to be separated, that is to say the parts to

3 PP Rdede whidueh afe “tﬁkhé?e cheedef ar of BxrPva dedate-type

e 1040 S 9L L LMY 50 DAL, corecion

 irpreedaetarae vpisnl itdhd amyert separdie nvgaa:mumdp]g&vaes_%

| am.nae froma t | as Iate 20_1In this case,

SIS MO 1 T o i S cpef i ot Shoply Oben into
a iSRG Yo Ref iphesalcrepansdd A d | ese Theud@bi€sd) . A first
extend,” i.n particular, along the elastic rings 9. In

 gnomes Of vAnnHe cheirgswiraurded b vbasets nings 9. This

t th
AT o0 R D B e o
bepraaipmota el Meast € s tthe sappdid paeds 5td5ralye produced, while

ddi || b | ast ted, f
e SRR i ke O ceBh E kB Ee FEPBErate
régar&%d Jurana el ing sH@f ek s

The vacuum plate 3 shown in figure 1 is provided in
particular for separating round glass laminae from a. thin

glase plate.

In this case, the individual glass laminae.are each separated
along imaginary peripheral separating lines. The latter
extend in particular, along the elastic rings 9. In this.
way, the energy of the abrasive medium is. attenuated after
penetration through the substrate and the vacuum plate is not

damaged..

As a further protective measure, the support area 5 may
additionally be plastic-coated, preferably Teflon-coated, in

order to prevent the parts to be worked from being scratched.

- The vacuum plate 3 additionally comprises a frame 13

projecting above the support area 5, with the result that a

recess is formed. The substrate is introduced into the recess
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- 30 The vacuum plate 3 additionally conprises a frane
13 projecting above the support area 5, with the
result that a recess is formed. The substrate is
i ntroduced into the recess 15 for processing and-is
| aterally positioned and cematered in this way. The
frame 13 may be configured both such that it is fixed
and such that it is collapsible for the centering of

£ MR AL 2l % Figure 2 S'ﬂg\e@ra pgas%%hepagnd |

vi éw of an apparatus according to t vention
ceprtadies] nign & hplsumedyi t yThof ﬁJramls 1F moag abqalmrefigmeed both
bstr at e  20. t hi s case, appar at us ri.ses
S S It B IR A ] 17 G ABe 150 for the
celtediaiprad wrpaddomd parts fromthe substrate 20
ir's- carried out by neans of ultrasonic grinding, in
particular by. ultrasonic vibratory Iapping, in the
|£ r g9g§ of -
FigtaP' £ éﬂgﬁg'é A
brittle ar d%lé%uat%% suc % ance :
acxma:rdmggltas&,hecermrc:mn @i:asgrcoxmcamg: a r;a]m:ra:llita;lcyf ‘parts

' fer fron1 ss, which can
e Lol

o, Toe T i by GrhRraRRRratus

cdﬁ@fﬁéé’beraeffrl%tpafécﬁldnn ghed of aofi SNBdd r Hassin flgure 1.
| am nae such as are used for instance as wi ndows for

t he production of 20 optocaps An ultrasonic grlndlng

T %e\ﬁja%eerlll Vis'%a%‘as:%';:% g; o efij o%n ‘_Hquralkl)té/ 20 ‘is

appi ng pl ungers 0 |'s provide

catx’rriiszcblsmpnéﬁf' mEae d ammung:ﬁsmgm ydihdiave, almlpfd)xtdﬁfular by |
ndl face for. the separatlon of raound gl ass,

u%tarrﬁ T 4 ALY rhARRINE . SEp iR ISR M. sy in
filRRd N0 PIHGRILE HYAELSH is made of brittle or hard

material, such as, for instance, quartz glass, ceramic or

glass ceramic, particularly preferably from glass, which can

be used outstandingly according to the invention in order to

work therefrom parts in the form of small glass laminae such
as are used for instance as windows for the production of

optocaps.

An ultrasonlc grlndlng device having a sonotrode 15 and a
plurallty of lapping plungers 17 fixed thereto is provided
for this purpose. The lapping plungers 17 have a circular
grinding face for the separation of round glass laminae along
a peripheral separating line. The lapping plungers process
the substrate 20 simultaheously, with the result that a
plurality of parts are corresponding also worked
simultanéously from the substrate. In this exemplary
embodiment,'the plate-type substrate 3 is sucked on the first
vacuﬁm plate 3 and the parts are separated laterally, the
parts remaining under suction and thereby fixed on the first

vacuum plate 3 during separation and also afterward:
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the substrate 20 sinultaneously, with the result that

a plurality of parts are correspondi ng al so worked

simultaneously fromthe substrate. In this exenplary

30 enbodi nent, the plate-type substrate 3 is sucked on

the first vacuum plate 3 andiéthe parts are separated

|aterally, the parts renmaining under suction and

thereby fixed on the first vacuumplate 3 during
~separation and also afterward. 16 The vacuum plate 3

furthernore has an exchangeabl & support 12 for the
Theylygtcuanme 2@t o 3 thve theporte draem & i sxalmamydnbldiesupport 12

I i_n |_ungers 15, t he support 12 can be
o Rt G iy (OB artRES e BhiToER bY the
laypduidmopludige rd 1Bhe tippUd skbgyef erablan ot Sesnged
materials which can _absorb the energy of the abrasive

W SR AT S0 C8b IS ity threfardn Torvagyrm plate 3. The

s 1 69 plQ £l-AS, f%éguﬁgkéﬁygi§“wﬁﬁé% 8 apsorbd
irst vacuumplate™3 additionally 'has Tirst regions -
thiepenfeirgiyn @ ft idrep st stiorebenedsiepar aiwef drait heubber, Teflon

OrS%QSHE%&e Ogtand at | east one second region, the
f i St PégFoRs " atd the at | east one second region
bei ng separately connected to a vacuum generati ng
device. 15 First regions 28 assigned to the parts to

Inh & hfo EREFPAFd Sheutorid: fegivgits 2or T thiper ofaquum plate 3

adildi L ®; ta)ig‘fl %%%Stfriqtset r%)%{irogxl‘g] %'cﬂ_fg ﬁ%ﬂlﬁ NS ﬁza%:rlzé B be
be sucked”in selectivel riven fashi
sefpeeitidc diroy, thiee scitennelte 2 d,0rarsliGit dreadt drive feagdsd

retg be Egarate are .connected_ to a f.irst vacuum 20
SR

e 35 tafE HRE S RAthéPe BF Wit Pen 5578 4 Hegion

beSHRPREbazhe21y ReWIhe rt%giaOQraQruLfn?Q:jtéHéﬁra?tgir%]:device.

.connected to a second vacuum line system 26.
FlrstudRBEqn st KEs 56 igheded ot her pefft sdledrd weskedbrand

S e:cgglido %‘g g%%gliso B3 %%’r & 2t9h P RLS pf l%rttge—dc J‘gf ! ths% rsaag ed
surrounding said parts can thus be sucked in selectively
driven fashion. Specifically, the channels 7 for suction of
the parts to be separated are connected to a first vacﬁum
line system 25 and the channels 11 which open into the

support area 5 below the region or regions 29 are connected

to a second vacuum line system 26.

The vacuum can thus be turned on or off selectively for the
regionsr28, or the parts formed from the said regions by
lateral separation and the surrounding substrate residues. It
is thus possible, for example, for the worked parts to be
selectively detached by switching off the vacuum in the line
system 25, while the vacuum in the line system 26 is
maintained and the substrate residues, or the regions 29,

remain fixed on the vacuum plate 3.

Figure 3 shows a subseqguent method step with the apparatus 1
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| ateral separation and the surrounding substrate

residues. It is thus possible, for exanple, for the -

wor ked parts to be selectively detached by switching

off the vacuumin the line system 25, while the
vacuumin the line system 261i7s 30 nmi ntai ned and the

substrate residues, or the regions 29, - remain fixed

on the vacuum plate 3. Figure 3 shows a subsequent

; dod. : W p us 1 i) ust rat N
l]%%ure %&Elle#mef{%%lt%az?t ??%%étot%lg ragj dscé t%a\%% gsguced
haepdregredsdmasated yldramlhe Substtia es@sbyatde20 by the

| appi I .. In.thi , an, interspace_31 ,
Lasbiticnd TuiSth (1 Wiigh ST hebat RESBOPBEE vdbnt thHRLng
afIitd e addhd her Hepues 0 pdevsehstiat a2 96 and the

the regions 29, has been produced by materi al _
TR OBJte tHPT T RIAY, sepatle exepbons 39, dprs theen
&l dualy ' g, substrate 20 are fixed on
pthe substﬁfg{?ée fyﬂllglf%%éﬁ%n by neans of the channels

7 and 11, respectively. Afterward, the separated parts

re then detached fromthe first vacuum plate_3..
Bciqﬁ“t S BT MehtSRATHEF RS on? 2R Petpartes sdual e

m&kegxa&med:ﬁ Mo the SN ) ad e rbyed i S i 00 SibstPere by

parts 30 fromthe first vacuumplate 3 by neans of a
SYH it ditl WeariR bl e dmnnel s hi sardiskl , thesmerkidely .

. - ) |
. A%J{)véaet. ,e?'_rk?eSaéljeg‘Saﬂ:CJEeedd 'ggn.gcrso@&l%ffeg aérﬁ:cﬁegtﬁcgkég%: rom the

second.“vacuum p
fictennedculBd pitdoh 3 arkn adhnine Gdrgsbd Dnénty astiufhé | Ivevention,
system 39 and by nmeans of 20 which the parts 30 are .
t%%éiae%qse&oc F s arnad fhrderthe RAFEVPIre Iy lifting

_ oﬁiﬂHHEj@é¥ﬂéﬂﬁdﬂﬁﬂd%:¥%éEff¥§§t6éﬁﬁ&ﬁipr@@lﬁqgftﬁgé%y of a

with respect to the first vacuumplate 3 wth egar
sq@heanrtahgerremt of - the Whishred e, 25h¢ weorkiked parts 30 are

AdVLMEN M egrscg,&?g,_atiqg E;%.alrttiscl.ﬁpalt re%rgrpeéft_gpgether .

Said second vacuum plate 33 likewise has channels 35 which

‘are connected to a vacuum line system 39 and by means of

which the pafts 30 are subjected to suction. In order to
achieve this the second vacuum plate 33 is constructed
complementarily with respect to the first vacuum plate 3 with

regard to the arrangement of the channels.

In order to prevent the separated parts 30 from being

scratched, the second vacuum plate 33 may also be provided

with elastic rings 37 and/or a plastic coating, in particular

a Teflon coating. In order to detach the parts 30, the
suction pressure below the parts 30 is turned off or reduced
by means of the vacuum line system 25, for example by
ventilating the lines. Through the channels 35 of the second
vacuum plate 33, the parts 30 are then sucked on said plate

33 and cah be lifted off. What is achieved by virtue of a
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scratched, the second vacuum pl ate 33 may al so be
provided wth elastic rings 37 and/or a plastic
coating, in particular a Teflon coating. In order to
detach the parts 30, the suction pressure below the
parts 30 is turned off or redsced 30 by neans of the
vacuum | i ne system 25, for exanple by wventilating the
i nes. Through the channels 35 of the second vacuum

- th ibd plate
eyt S e S ot R el 5o BT R
paﬁtﬂrd&hr(nuﬁnﬁﬁpnnﬁimgeuwaM@@n@manmé%ﬁfmefmagmﬁLﬁiﬁ&:

[ ticul di toth annel s 0 e
va el PLARRM DI, LY Hafe GFRRATHP S G A otf it ot
s RUHG MY regidring NF regd oRSs 29. 01 dssdesiduale

substrate are 5 subjected to suction. In order to
sUBYJ@rsad rtesi el igrar t ofrdehet g ubstvente osfdwmd eimes of

'th[éeg‘(;eh%:jstozfaﬁeyt{tg #&W%@irg%fffft%%gfffy% em.26. ma ip the

ona nmal ntain o) sai regi ons
1 iremedys tsanc ke noty tded it icvtia Vg ubkn o Britea hed 0 &b gthi€r dsaid
illustrates a further processing. step. The sgggrated
I 30 HTHUL IR tHe "sl"e%o%dr%%c‘{ﬁﬁﬁ‘ma& %3 Aind
transported to a washing nagazine 40 with receptacl es
~ 41. By reducing or turning off, or interrupting the _
Figiyas dn igrlassfinateya niaarishef pheceseingn $tiew. Slise esgparated

o & rts 30 are-then 15 jointly or sinultaneously
pa%%?%éﬂgﬁ ?%6ﬁ¥$ﬁ%9§%%&%5?¢%%%u %ﬁ%&%@iﬁ?%ﬁﬁ{fﬁ]ané
t réepgsirted ity @ thsshHieeepiagd £nd lh ofwitle Masdbtfcles 41. By
magazi ne 40. Figure 5 shows a further exenplary

reshtodichetft OITEGT QT RF VERUERT Bt £he Sedhteasressure
byt %é&%ﬁ@@i@ﬁé&iﬁﬁ rafed é}F‘st%thg% € fdhe tNS VACUYM o then

pl at e shown in figure 5 has elevated regions 44 and
joigddss ey reigiutanEudly tdetached, f1de thd esetend vacuum

plra%%J ans a‘hA'd eci%tpeonsdit%lci)niq'léohet ear}g’cé;?tg&e\/\sprﬁdo?n&e washing

magazine 40.

Figufe 5 shows a further exemplary embodiment of a first
vacuum plate 3. In contrast to the example illustrated in
figure 1, the vacuum plate 3 shown in figure 5 has eievated
regions 44 and recessed regions 46. In this case, the
elevated regions 44 extend along the parts to be worked and
the reqessed regions extend along the substrate material
surrounding said parts. The circular elevations 44, into
which.open the channels-j for_suctioﬁ of the parts to be
separated, accordingly correspond ih terms of their léteral
dimension and contour to the parts to be produced. The vacuum
plate 3, as is illustrated in figure 5, accordingly serves
fér producing round parts from a plate-type substrate. In
this case, too, the substrate is centered in a recess defined

by the peripheral frame 13.
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et

the recessed regions extend along the substrate
materi al 25 surroundi ng said-parts. The circul ar

el evations 44, into which open the channels 7 for
suction of the parts to be separated, accordingly
correspond in ternms of theirlPateral dinension and
contour to the parts to be produced. The vacuum plate
3, as is illustrated in figure 5, accordingly serves

Ffa%ﬂénéfyﬁ§M¥'n%f5§gm parts fE@H&@oH'%ﬁ?oﬁéﬁ?an exemplary

Substrate. In this case, too, the substrat
emdedtigred iof an @@@madzefs ne chcdyyrd irey rxsailtpiheraﬂwémamen for

13 19 F| re hows_ a cross ection t
st bl e s 'Rl H I Ale  gubstrate
2ot mtjm\semﬁ QN Va@fuum PIRAUCi NG Bh PRH @l dd e Of tipAr §8bSPrate 20
froma plate-type substrate 20 with such a vacuum

tplbg erecassachilfiddsd 1y lexibh s dihe 2@1%"%%8%@891%5 44 of
th%r %ﬁﬁgl%tte' a%rld/ 1b.>'*easr jo&é%?ect edl?ét&%ﬂ %4\4acuum of

cuum plate an |s S 0 su
thdwe:heamahn of. ’IIHE Ictanreel &se?parTattemrat@f atthese@arasl B0 from

of ‘the parts 30 fr t he sub rat is. |ikew se '

theef R A AR OS5 4S9 T AgDY o BYA RS Bbratory

1lﬂc_:} W%a@msgfdm@rﬂglldﬁvéé&xﬂé i@l dh@ d&v 568014 Od&ving a
1 and grlndlng tools 17 fitted thereto. As in the

iarimdjng okhel hat tered dthereto. As in the
t t
e}fa%ﬁhevs%ovﬂlosil t' 335“8% ?e A 5’ e’séé]!:}l ?@p&% hlt*gl%tg:g\lf%g

r correspon 0 't he arrangenen
pdsxﬁrnncmftdhegyaﬁuhrwpthcxﬁspéd%cubtémksmm@tm@ﬂecdﬁresponds

15 Figure 7 shows the atus after the |
%t’ﬁr&?%?ﬁ“efﬁaﬁ{j té'bf RHIE RRE 1P @iﬁ%s‘-ﬁh’f‘%mg

£cRArd S5 aundidithdheadorked parts 30 have been
sucked into the recessed regions 46 of the vacuum

pl ate 3 by nmeans of the vacuum channels 11 of 20 the

F félfrsét Q%}Qnﬂ‘leataepgéra-r s pﬂéér 3&@%%{@%9 separation of

aterally
parts 30. In thls_case, the substrate parts surrounding the

worked parts 30 have been sucked into the recessed regions 46
of the vacuum plate 3 by means of the vacuum channels 11 of
the first vacuum plate 3. The parts 30 separated laterally by
the removal of the substrate material in the region of the
circular grinding face of the grinding tools 17 also remain
under suction until detachment, in particular for depositing

into a washing magazine.

In this case, in the corresponding manner to that illustrated
in figures 3 and 4, the detachment and depositing of the
parts- 30 may be effected by means of a complementary éecond
vacuum plate 33. Since the regions 44 on which the parts 30

are sucked on the first vacuum plate 3 are elevated, it is

-also possible to deposit the parts directly from the first

vacuum plate 3 into a washing magazine. For this purpose, the

vacuum plate 3 is arranged with the support area 5 hanging
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the renoval of the substrate material in the region of

the <circular grinding face of the grinding tools 17

al so remain under suction until detachnent, in

-particular for depositing into a washing nagazi ne. 25

In this case, in the correspaadi ng manner to that

illustrated in figures 3 and 4, the detachnent and

depositing of the parts 30 may be effected by neanﬁ

vac 3 | the .

s T SRR U B L R e
rdducsd vasuurhat atlee artes el@vBdEl, intoi she a_i“é@eptacles of a

ssi bl e to de t the parts dlrectl fromthe first
o TR R 1 k> SORR TP HagsaT HhS URDF e pazts 30
c&ﬂrﬂQﬁe,aIf@a gy&w@%ﬂt@a e dScRriRAnNgerk hiheibeich a
support area 5 hanging 1 1 20 downward and the vacuum

syl inpE s dcuitaf | et sysrended faelvber, Boishbs lheewise also
pd i SQfdl] 1,119, d N ﬂ?efe&a@&éfrﬁ%&fsa Wesdi Nduention.
magazi ne. 1t goes wt sayr ng fe parts

- can al so already be worked in such an arrangenent with

a b substrate fixed . in a suspended fashion. This is
FiquEsn s Shaws @ p‘ﬁ-k@#b% ST LATY t FROA HRS e Db of nehF St

vafudd & IdRen}i . e 1 Rr U S &@hﬂ\@eé’sécﬂ”fé‘@{oﬁ§enﬂ a’t[ﬁlls

enbodi nent of a first vacuumplate wth el evated and

- eﬁa@ﬁ@@edih%g\fwm Imlatg s3 Tiep e xompt esed heeghonmm pl at e

fisN

ed r surrounded by an el eya
re_gl on ngfat;he reg%ee\gasn%e et 10?1% (E‘ dlél n@e%%%sﬁ%eﬁe?]oons. 4
betihey pardisyriead heo vm&@hfurs)n&@ }Sé,lbﬁcbflaé?e ?ﬁcﬂﬁi a sdubstrate_ and
cLorresponding to said parts in terms of forman
]?‘F'eﬁ%p%# gtCAc%%‘r YiRfyS Hereethe hbSeFatads fixed
dl%rfbljeffufricj StadAactRPlAt e 3-havi 105 @b eval ed f@dflxed on a

recessed regi ons 44 and 46, the recessed regions
flé)ﬁteﬁfﬁ%J“HIRﬂrfthh% l'paaxrntrg 3@1evated and recessed reglons 44

and 46, the recessed regions 46 extending along the parts 30
to be worked and the eievated regions exténding along the
substrate material 29 surrounding said parts 30. The channels
7 for sucking the parts into the recessed regions 44 in this
case open into the recessed regions 46. In contrast to the
previous exampies, howeﬁer, there are no channels li present

for sucking the surrounding substrate material.

Figure 9 illustrates a cross-section through an apparatus 1

- according to the invention with a vacuum plate 3 structured

in this way. In this example, the substrate 20 is fixed not

. by suction but rather by an adhesion agent 60.applied on the

elevated region. The adhesion agent may comprise-fbrréXample_

a double-sided adhesive-tape or cement.

'In this exemplary embodiment, the lateral separation of the
~ parts, or the working from the substrate 20, is additionally

effected by powder jet treatment. For this purpose, a powder
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to be worked and the el evated regions extending al ong
the substrate material 29 surrounding said parts 30.
The channels 7 for sucking the parts into the
recessed regions 44 in this 20 case open into the
recessed regions 46. In contRast to the previous
exanpl es, however, there are no channels 11 present
for sucking the surrounding substrate material. Figure

je®- dehMelr alehad iGlPSS- section Lhyeughygn, @pae&awsgét

.25 according to the invention wth a vacuum pl at

' nothrl@@t @fed s arramasdidy. a padiitslexampasithehe substrate.

RSO Cadi 50 ApLGE A e AL ¢t b P

jea@hemea'@mgerﬂrdfmw@omazlﬁ%g‘ 6 extlME®-reéhnove substrate
double S|ded adhesive tape or cenent. 30 In this

magREAptla P LA Hie RY 1SRl oA BH A Rewipheral

sePairh®.ing ltJ.tﬁl‘:ésWOrtiﬂen%ufbrs“l.’;rgét:hae S rad R 2 v}lstl": a mask 48,
additionally effected by powder jet treatnent

whiighs lgavess epea p@mdem82501qﬁ uhansubéﬁkdunnzq;uhat_run

luralit nozzles 56 is.arranged in,
2180 Bl s R el a0 s Aty HP Y T <0 of
the barget ed rtbO(E%SSJdi:Q}:e\Ei t irHehenaROWOEY mdelse MBI ¥hasking,
fromthe nozzles 56 and to renove substrate 5-

forpespmBI SonMpealMGfy MR driviestiged 2P ke mxintgd on, for
erﬁ\b'lQhe'b%lrlnﬁeQ@lra o%e'f et x{lfcessg)Sttrl”?é &Bkd S e,
covered wth I C eaves open regl ons
magertad S@bm&@u hta:te e - med soeg trhesy iema SsEged
separating lines and covers regions 49 of the parts
30 to be worked. The mask 48 nay be a photomasking, 10

Inf ehiexameh@lalkhe Maimnt i ke sa 1l Suhes g rttcf—‘q:)émdorked

for exanple. ring the pomder Jet process, the
argFECKECe OMnEbEr LAY Sits VRSTBWe P LAt Ho AdH- matkepr the

£ 1584 OBSE e sﬁhbtstt'x% %Xe'ﬂ&l Hok ERPUHEN o P nd Bires 30

par 30 to be worke
are flrstly separated laterally, and are then sucked in the

recessed rsgions through the channels 7. In particular, the
worked parts 30, after lateral separation, are sucked into
the recessed regions 44 of the first vacuum plate 3 and‘thén
fixed therein. This state 1s illustrated in figure 10.
Although an adhesion agent 60 is indeed used here, contact
between the parts 30 and the adhesion agent is nevertheless
avoided since the adhesion agent comes into contact only with
the surrounding substrate regions 29. In order to avoid
damage to the parts as they are sucked into the recessed
regions 46, the recesses may also agaln be provided with a

plastlc material, such as Teflon or a sultable elastomer. .

In this exemplary embodiment, too, a second vacuum plate 22
constructed complementarily with respect to the first vacuum
plate 3 is provided as a device for detaching the separated

parts 30 from the first vacuum plate 3. In the example shown
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15 are sucked on the first vacuum plate 3, but not for
the fixing of the substrate. Rather, in this case the
parts 30 are firstly separated laterally, and are
then sucked in the recessed regions through the
channels 7. In particular, tB8 worked parts 30, after
| at eral separation, are sucked into 20 the recessed
regions 44 of the first vacuum plate 3 and then fixed
ifd herire 11 SsStdtgdsnd || ust rgheduhnphb9W €al0not only a
“ Al t hough an adhesi on agent 60 is indeed used here,
CEmteRant et aearrndrnerdr taf 3thanme e adhesi ahsagent

' ess voi ded, si nce the adhesi on_agen
Caggpn%gyeﬁ ) coeﬁte%%eéinlayndvm ]ﬁcez%s?cgereﬁfr?rb%nsdfn d 63, the
elsubsiedtregiegion 23idd abdercd erayidl idasage teeddesed

arts as they are sucked into the recessed  regions
TR Onhet § Rleddiss g VeSS WHAIRL B¢ pt AR T dehsviBdrRese of
1 @sld ofmteld Yarlch as ] | e

el ast%rrer 3%{I ilﬂ t htl%g %xenp{gir%/ﬂgyn%)%iaane%l{%%@%rg,p%essur £

thsecmmpumdunm plvstte39 cohsthaictebrob @mentplatey 33 and

.t h respect to the .first vacuum plate 3 is provided
re\%ééh{oiv&gelq‘toerrrdl (ﬁ%aléﬁ ﬁ:ghet He'Se oa{f RSPt t% 3 rEpFuum
litrtee dyrgtsdm \oC WAMgHeAtfd 3t aduien @xamy & Shaw R2rtd Mo are
- figure 10, said second vacuum pl ate has not only a
ERSSh ‘erfchinarsP s igehdricsst athdritelseambuitaciyn plate 33

§ | [ , :
A o Pt 3 ol MR o ¥ POt A iprace
3y eddssavaE g editenadB 03 @ reerd itrisdn epom tdditen 3 fuashing

t he .purpose of . lifting off the parts. 30.. By applying
MU é%ﬁdf%égTﬁe?ﬁQ9é£iﬁ§%Hﬁ: 99 rid* sy ég‘of

t he second vacuum pl ate 33 and reducing or _

interrupting the suction pressure at the vacuum Iine

Figisiem 25 i@ =P Wacfurhlint dise RF tiite plartantgion.
ridflr<lQ it hen diipsediv suaked angd £d @%cﬁ%é?%;@%@l@ctronic
3 of f "by neans

-.vacuum pl ate 3 and can then be lifte

'cqmpqpqnaxﬂﬂj\ﬁhﬁngpngﬂa;tronic_component may be for example
:anvéptical_senéér or aﬂlaSér:diodé.fThe:housinglComprises an

optocap 72, for example made of sheet metal, high-grade

steel, an_ailoy,'which is connected to'a rim 73 on a base 74

. with connecting legs 75. The optoelectronic component is

situated on the base 73 in ‘a manner enclosed in the optocap.

A part 30 that can be produced according to the invention in
thé form of a glass disk closes off an opening in the optocap
and serves as a window for the optoelectronic component. In
order to produce the optocap 72 with the part 30, the part 30
may for.example be soldered into the.housiﬁg of the optocap

using glass solder.

The parts 30 separated from the substrate 20 are used ‘in the

example shown in figure 11. In accordance with a further

" alternative or additional embodiment of the invention,

" however, it is also possible to use the substrate 20 as
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'33. Afterward,. the parts 30 are then deposited in a

washi ng magazine 40 in the manner illustrated in
figure 4. 15 Figure 11 shows an exanple of the use of
‘the invention. Figure ii. specifically illustrates a

housed optoel ectronic <conporént 70. The
_..opt oel ectroni c conponent may be for exanple an
optical sensor or a |laser diode. The-housing conprises
t le ma heet
A S S oy SaAen S € SRR ear 84 Bgov
wuuhnr"éiemem:ma:s:e fhélgums hl:coamﬂacn ngzémﬁlaﬂfm: square
t oel ectroni.c conponent is , situated on the base 73

tahaihe’ dRIoSEET 119 Tht'RaExanPing o9l 3 Hhad

pr(eaficﬂ).%l@r 0GUC L AL GRNMHANG: ta 118y | VMY OR, 'tfhaﬂ: he: is also
formof a glass disk closes off an opening in the.

pPosistiddap tF5 uand dsesulss trai ndoveisor sueh as round,

ISR S ST LD IO R BROLEE Ve here in

pagotdnlla e cs oladered, iprer &b housl a1gs Oﬁaiteh& opt ocap

usi ng gl ass solder. 30 The parts 30 separated fromthe

substrate 20 are used in the exanple shown in figure
cehbrain y2C Gayidanes JM ik fi thas ﬂ&ér&r{@ﬁ' \Pfdes [for

addi ti onal enbodi ment of the invention, ver,
pri@@ﬂsg@@@ss\{ameer thy sRpatet subsif atactd, amaﬁartlcular as

ab an £xa i s explalned bel ow
de%ect%:% et &r eng\éet O%TI Jites e.)isii n& et aRe"é%a%&Faa\f”bgr a
mudquiald cisybsift a2 Mbhaes Hepn dsadti nids the xaies, and

expl ai ned previously. It .goes without saying,
Eomrrsiicinhe Wafier AP oSt aisl skt ex sd a further

wa%%QStE§F%'&Qﬁ@%lé¥KH]fﬁhéé&gHg Jaégf type

substrates, for instance. Thought 1's given here in
particular to wafers, preferably glass wafers.

processing a er by SED i on
v1©mﬂmnnﬂﬂgUﬁH512 The wafer 200 correspondingly has a

. ._A %I}%ﬁa)l 'o\b téqls%besr@roadt ogt ! h}r a#]cveesnst%r?np s??s\sll'lxowrh in plan

.plurallty of holes or passage openlngs 21 after the

separatlon of the parts 30. The wafer 200 itself is then

'proceesed furthef; an assembly with a functional wafer being

produced. Figure 13 shows such an assembly 79. The wafer 200

having the mﬁltiplicityﬂof passage openings 21 is bonded onto

‘a functional wafer 80. In this case, a functional wafer is:

generally understood to be a wefer having functional regions
with electronic and/or optoelectroﬁic aﬁd/of microelectronic
mechanical components. In the example shown in figure 13, the
wafer 200 is bonded onto the functional side of the
functional wafer 80 such that the functional regions 81 are

in each case arranged in the holes 21, or are in each case

_sﬁrroﬁnded by the edge of a passage opening 21. A further

wafef 83 as covering_wafer is bonded onto the wafer 200, so
that with the passage openings 21 cavities 85 are formed

which enclose the functional regions. A hermetic
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descri bed above, wth the result that a wafer having a

multiplicity of holes or passage openings is obtained,

and for producing a wafer assenbly with said wafer

and a further wafer, in particular a functiona

wafer. 15 A wafer 200 as subg#rate 2.0 after
~processing i.s shown in plan viewin figure 12. The

waf er 200 correspondingly has a plurality of holes or
Ra$Rd [ ~after the rati.gn._Qqf . rts
© 30. Thgt%gggfﬁgﬁgg%tself 'S thgﬁﬁgglgbggegggégg%r?%er,
prafexedbdiyblarhdienteda fiindthieonalnaiaf @ra bet exgi ops ockuroedi se

. Ei re,.13 shows such an assenbl 79. The waf er - 200,
o B ot

ectronic Ic:tolmrﬂone

TG TRE IS el shde” Y iyt 240y ing water
s3bdrdededrirably fused.i glalvanafer ShmplelE £aS€heR also
functional wafer is' generally understood to be a

POREFEL ShA PN G e GPHIL Goelgi DhneTs: i th kot etaeed conto said
cARY19ly QRiQe! @Gt r oy %@%ﬁeﬂ%%%f&} FON oy itself have
‘mechani cal conponents. 1n the exanple shown R #lgure _
int3grehed wafterca20@ liesndyorsdedswrt ;ad hien fpenct 1 onkbdr Sisleses. In
thpf the f @FtiOQfl ggfer 80 such_that the functional _
rEgi°GRS 81 AT 255 each RS HTARRPTH e hotes Pavention
ma@l shr¥el PagaGhudasa BAsHdadk By dde; 8d8s-tde &spacer for
passage opening 21. A further wafer 83 as covering.
Ehfa Rt 1icd Lh GAEEE iRt 0 ThetlFert @0t an individudl tdteips
e ' idi 85. . d. _whi ch '
FoBRERAE IS, MR LGRS | S35 AR LA LU e can
themc dps slephirat eof firven fulmec twadffead Fegintslsy | 59 it eftes Ml yis of

or RGP B G SR SRR (| ng

wafer 83 is preferably used. By way of exanple, it is
.then also 5 possible for further optical elenents to.
Itphéspraced &mt Sheaingrsesyaiidg adfisr ©8 @rt ttHeat the

. i_n%\‘l%_ri'oﬂ_g 1‘gafn%rt %%-srzarﬁ'dtte%ieléo“@/ee eicemplar’y embodimer_it's
 described above, but rather-can_bé varied in diverse ways. In
. particular, the features of the individual exemplary |

 embodiments may also be combined with one another.
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i ntegrated optical elenents, such as in particular

| enses. |

n this case, the wafer 200 processed

according to the invention my serve particularly
advant ageously as a preci se spacer for |lo the optical

el ements.

In order to obtain2sndividual chips from

the wafer assenbly 79, the individual conponents can
then be separated fromthe wafer assenbly 79 on the

| Lit@'iosflqifefeepé/ﬂégggﬁnﬁ@pgr ating lines depicted in

astred—Typherm.— 15 tt—ts clear to the person skilled in

the art that the invention is not restricted to the

1

be vari ed*FRAT VAT sEPIaRRC

exenpl ary, enbodi rren%s desgri ped above, but rather can
qﬁln%a?tp%%¥%}%t¥h%f parts from a

feat ur gs] Dfe tthgod Neliydpd e exenpl ary  enbodi ments may
al so be conbined with one another. 20 25 List of

3 ref er enc& BEFhoracUUMIPEt@ us for produci ng a

s plurality, t Q -type. substrate 5 3
First vacsu‘ﬁéﬁ%téergﬁrgosr&%g%é or substrate 7
7 First channedts diande X nfppaf iihe pervwr ke dbe SwoBied

El %sti c rFIOJPag%tll Second channel s for fixing residual

eri al

113 13 Frameeddy WA La80mnd or OF | AOL DOy dBYd £8ua L 9material of a

190 Sbstrate 12 Exchangeabl e support of

Sonotrode is 17 Lapping plunger 20 Pl ate-type
subst r AwIrFEssage openings in 20 .

12
13

14

15

17

20

21
25,26,39
28,29
30

31

33

35

40

41

44

46

48

49 -
50
54

. 56

60

Exchangeable support of 3
Frame

Ultrasonic grinding device
Sonotrode |

Lapping plunger

Plate-type substrate

- Passage openings in 20 -

Vacuum line SyStems

Regions of the substrate 20
Part séparated from 20
Interspace
Second vacuum plate
Channels in 33
Washing magazine:
Receptacle-of 40 for part 30
Elevated regions of 5
_Recesséd regions of 5
Mask _
Regions covered by 48
Gaps in 48, regions left open by 48
Powder jet device _
Powder jet nozzles of 54

Adhesion agent
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15

25, 26,39 Vacuum | ine systens 28,29 Regions of the
substrate 20 20 30. Part separated from20 31

I nterspace 33 Second vacuum plate 35 Channels in 33
40 Washi ng magazi ne 25 41 Receptacle of 40 for part 30
44 El evated regions of 5 46 Récessed regions of 5 48
Mask 49" Regi ons covered by 48 30 50 Gaps in 48,
regions |left open by 48 54 Powder jet device 56

Powder jet nozzlsLs fg 54 60 Adhgsign.gggRt 26 62
62 ted
El evat ed regioné%f 33 63 Recessgg reg?ogaof 33 70

63(pt oel ect r oni RecEmzaentegitth @f oxap of 70 5 73 Ri m of

72 74 Base of. 70 75 nnecting |l egs 79 Wafer '
70 ssenbly 80 ﬁﬁ%ﬂﬁ(ﬁﬁarQHﬁﬁﬂcéﬁ?Qﬁ%ﬁﬁwmtional regi ons

~720f 80 83 Covepthgamisy 85, Cavity 200 Wafer

73 . Rim of 72

74 : : Base of 70

75 Connecting legs

79 Wafer assembly

80 _ _' Functional.wafer

81 Functional regions of 80
83 Covering wafer

85 . Cavity

200 Wafer



15 27 Patent .clains 1. A nethod for producing a
plurality of parts (30) froma plate-type substrate
(20) or for producing a perforated 5 plate-type
substrate, conprising the steps of: laterally
separating the parts (30) frema plate-type substrate-
(20) fixed on a first vacuumplate (3), - sucking the
parts (30) on a first vacuumplate (3), and -

detachiing . the separated parts (30) fromthe first
Pavacuu%l%% {)I ate (3). 2. The nethod as clained in

claim1l, conprising the steps of: - sucking the

pl ate-type strate (20) on first vacuum 15 plate
L PLAGE S ot PUbstLaLe, (20, o 8 1St VAU I PAE e rom o
p BRIt substhed=on ddie Jd I'r RHIB Ate dDr sy

separation, and detaching.the parts (3 fromthe
P 5 testt vipse sRsirate . (CQMPR2Ging THe mitdrl o ¢l ai ned

in claim.i, ri s st e of s ~fiXing the . -
" pl afl ea-aétE"yrpﬁc]al lgchbs raarfae& %%;%%oen%a i 3{30\)ac€(uru°m“g aplpgtaete type
sutBtrate -(20at erialdy weparfatdatg tdwnparglsat(s30)3) -

sucki ng the separated (gaarts (30) through the fjrst
" vac ng FNS@Parh PHadit iy e parasym@latoms3) . and

- the dddatthiYRC WD Rffraded pa3ls (30) from the first vacuum
plate (3).

2. The method as claimed in claim 1, comprising the stepé
of:

- sucking the plate-type substrate (20) on a first vacuum
plate (3), - '

- laterally separating the parts, the parts (30) remaining
sucked: on the first vacuum plate (3) dufing separation, and

- detaching. the parts (30) from the first vacuum plate

(3).

3. The method as claimed in claim 1, comprising the steps

of:

- fixing the plate-type substrate (20) on a first vacuum
- plate (3), |

. laterally separating the parts (30),

- sucking the separated parts (30) thréugh-the first

vacuum plate (3), and ,

- ~.detaching the parts (30) from the first vacuum plate

(3).

4, The method as claimed in claim 1 or 2, wherein detaching

the parts (30) from the vacuum plate (3) comprises lifting

off the parts (30) from the first vacuum plate (3) by means
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4. The nethod as clainmed in claim1l or 2, wherein
detaching the parts (30) fromthe vacuum plate (3)
conprises lifting off the parts (30) fromthe first
vacuum plate (3) by neans 28 of a second vacuum pl ate
(33). 5. The nethod as clain@8 in claim1l or 2,
wherein detaching the parts (30) conprises swtching
off or reducing the 5 suction pressure of the first
vac I A3 ast belo he laterally

OESgpgggFggaggits (%%f#%%_ The ng?ﬁzd as clained in one
of the preceding clains, wherein the worked parts

(30) . are tached in groups or. all _ 10 together. 7. .
S The THE: ST AL Ao MBI b SHThel (e cod i 1 i s taching
theh @it t(he) )padnp{idys AW tdapiasd Lok idy - MARMY the
magazi ne (40) after separation. 15 8. The method as
sugttdiome ®rieF ohe off tie drictsstdivRFEiminkate whbr éith kepst below
ar ( r Jeed; f strate (20) .
th%o%%?ﬁé%ﬁé”ﬁf%?tie or ﬁ%#%?%;a erial, in particular
gl ass, quartz glass, ceramc and glass ceramc. 20 9.

The t hod ,as, cl ainmed in one of th recedi ng. cl ai ns, .
6 wherdien THHSE [ (9.2 11PDartt I TR it iR PISARHRS pims,

wheeRAMALeR WM gass sust rate ddlendd H0.grfis or all
nmet hod as clainmed in one of the preceding clains,

togtedh&imn round or oval parts (30) are worked fromthe
substrate (20). 11. The nethod as clained in one. of

"~ the. preceding clainms, 30 wherein the separation of

7.t he Thedimdttheal  gEardIa i@ is dre EBCthe gatessdinedlitins,
- .along ‘a periphera} :
.whereln_the parts

separating-1jne, |, , ,
30) are deposited in a washing magazine

(40) after separation.

8. The method as claimed in one of the preceding claims,

wherein the parts (30) are worked from a substrate (20)

- comprising brittle or hard material, in particular glass,

quartz glass, ceramic and glass ceramic.

9. ‘The method as claimed in one of the preceding claims,

wherein glass parts, in particular glass laminae, are

"separated from a glass substrate - (20).

~10. The method as claimed in one of the preceding claims,

wherein round or oval parts (30) are worked from the

substrate (20).

"11. The method as claimed in one of the preceding claims,

wherein the separation of the individual parts (30) is in

each case carried out along a peripheral separating .line.

12. The method -as claimed in one of the preceding claims,
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12. The nethod as clainmed in one of the preceding
claims, 29 wherein the parts (30) are laterally
separated by wultrasonic grinding. 13. The nethod as
claimed in one of the preceding clains, 5 wherein the
parts (30) are laterally sepapated by powder jet
treatnment. 14. The nmethod as clained in one of the
precedi ng clainms, wherein the substrate (20) is
e 10 | reqi 0
HERUEELA (A s e 10 | e getg ey
ulggpscationgindesigand covers regions of the parts (30)
to be worked. 15. The nethod as clained in one of the
preceding clains, 15 wherein the substrate (20) is
13sucked @Rthdd S MaGwdd Plrdtshe (F0)chavh -4 eyt €fhims,
and recessed reglons (44, 46). 16. The nmethod as
wheprgiiie § hien Daidism (B9) arer diatetml kubesparated Juy pewder jet
tf%%ﬁ%%%ton a first vacuumplate (3) having el evated 20
recessed regions (44, 46), the elevated regions
(44) extendlng along the parts (30) to be worked and

the ces regl qns (46) ext endi al ong t he
Subg{hn’E S@é’tde aIc s’tﬂr‘?ﬁﬁﬁo‘?’ﬂgt Re i RFeRFINY Fphaims,

whd¥elin thke sidtaditas @@ ned ddy Sl gy ML SL Nwhich
substrate parts (Fé? surroundi ng the worked parts
n

leey@r QPets K@ thee sulvessate r &ff orshqueyunfaldrg
en@ﬁs%%l¥$%%ﬁ$ﬂgé¥h (fane%; r%%veﬁ%“%%ﬁ?ﬁ&'E“gnﬁkcwpéfts

ereln he "SUbsttate f9%e
(30 r so becwemkgldat e (3) having el evated and recessed
regions, the recessed regions extending along the
-parts (30) to be worked and the el evated regi ons

lSeXt endi Ag + HJ0NG Ui%l%ié@HG@%ﬁiM@rﬂ@é d”Neding claims,
surroundi ng said parts 3
whereln the substrate (20) is sucked on a first vacuum plate

(30) having elevated and recessed regions (44, 46).

16. The method as claimed in claim 15, wherein the substrate
(20) is sucked on a first vacuum plate (3) having'elevated
and recessed regions (44, 46), the elevated regions (44)
extending along the parts (30) to be worked and the recessed
regions (46) extending along the substrate material (29)

surrounding said parts (30).

17. The method as c;aimed in c¢laim 16, wherein substrate

parts (29) surrounding the worked parts (30) are sucked into

the recessed regions (46) of the first vacuum plate (3).

18. The method as claimed in claim 17, wherein the substrate
(20) is fixed on a first vacuum plate (3) having elevated and
recessed regions, the recessed regions extending along the
parts (30) to be worked and the elevated regions extending

along the substrate material (29) surrounding séid'parts
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(30). 19. The nethod as clainmed in claim 18, wherein
the worked parts (30) are sucked into the recessed
regions of the first 5 vacuumplate (3) after latera
separation. 20. The nmethod as clained in claim 18 or
19, wherein the plate-type 3abstrate (20) is
adhesively fixed on the elevated regions. 10 21. The
nmet hod as clained in one of the preceding clains,
(3herein a-plurality of parts (30) are sinultaneously
worked fromthe substrate (20). 15 22. The nethod as
clainmed in one of the preceding clains, wherein first

regi.ons- assigned tq the parts (30) to be worked . and
lgs'eg H‘}fgtis“cﬂ%;a& G “kﬂcgt’eflt r&u'.lb%,t r“g%eer?%)the worked
paSHd oqwdi ng-eS A EKRA tihdBBhare kel iy sahecds viely first

driven fashion. 20 23. The nethod as clainmed in one
VasTuwth @ levter ddi ngp fdledi st enblersdmrtdtel gt at e- t ype

substrate (20) is centered in a recess in the first

vacuum plate (3). 25 24. The nethod as clainmed in one
200f tThe presded rRe cllaimsd Mherledim tie gt rad) ivhedin the

- _parts are rked fro waf er 25. appar atus for
P Ity WA (VO Al H0ie T roet fhr et ypkevated
resplsig ate (20) or for producing a 30 perforated

pl ate-type substrate, in particular for carrying out
a method as clained in one of the preceding cl ai s,

CONMRSi i_rst vacuumpl ate ( f.or fixing the . _.

271

lpl at eH-et fg%h%i; assibcslta?lgrfeec{n(%)o’ne 039 the preceglng claims,
wherein a -plurality of parts (30) are simultaneously worked

from the substrate (20).

22. The method as claimed in one of the preceding ciaims,
wherein first regions assigned to the parts (30) to be worked
and.second regions of the plate-type substrate (20)
surrounding said parts (30) are sucked in selectively driven

fashion.

23. The method as claimed in one of the preceding_claims,
wherein the plate-type substrate (20) is centered in a recess

in the first vacuum plate (3).

24. The method as claimed in one of the preceding claims,

wherein the plurality of parts are worked from a wafer.

25. An apparatus for producing a plurality of parts (30)
from a plate-type substrate (20) or for producing a
perforated plate-type substrate, in particular for carrying
out a method as claimed in one of the preceding claims,

comprising

- a first vacuum plate (3) for fixing the plate-type
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a device for laterally separating the parts (30) from
the substrate (20), a device for detaching the
separated parts (30) fromthe 5 first vacuum plate
(3). 26. The apparatus as clainmed in claim 25,
-characterized by a second vatuum plate for lifting
off the parts (30) fromthe first vacuumplate (3).
10 27. The apparatus as clainmed in claim26, wherein

Sukg%r%%%oqgo)vacuun1plate is constructed
conplementari'ly with respect to the first vacuum

- pl atesric®) £okb 128 erHId vapeayaatatsiras taipeck 4 n(30e fifom the

he preceding clains, characterized by a device for
Sdgsﬁﬁganégﬁghy depositing a plurality of worked parts
- E3QviiRlO @ TREAZIJing R HAddEdl A ed RSN M) from the
magazi ne (40). 20 29. The apparatus as clained in one
figmstt Faopecadiatg ci3ions, characterized by a plastic
coating, preferably a Teflon coating of the first
vacuum plate (3). 30. The apparatus as clainmed in one
260f tihe pppeeditng didimimerb wherledim tde, deviaecdodized by a

S Pac ol s B T | T () From che

£i13kt ThewrRPalds @ clainmed in one of the preceding
clainms, characterized by an ultrasonic grinding

device (14). 30 32. The apparatus as clained in one of
he . precedi_ng.cl ains, . characterized by a first. vacuum
27th atTgle( SPRRTT P &5t iCcl“’lr]'lmnegogl,1n icnlzapjar?tzly%’ul“é e%?]a%?tﬁée second

- vadun@s pl9ke W Gordiralten) eiv agatk 221 1 pepitiatidgpect to

lines of a substrate (20). 33. The apparatus as
the &iikss vRrome &latse Prlecedi ng cl ai ns,

28. The apparatus as claimed in one of the preceding claims,

_characterized by a device for simultaneously depositing a

plurality of worked parts (30) into a magazine, in particular

‘a washing magazine (40).

29. . The apparatus as claimed in one of the preceding claims,
characterized by a plastic coating, preferably a Teflon

coating of the first vacuum plate (3).
30. The apparatus as claimed in one of the preceding claims,
wherein the device for laterally separating the parts (30)

from the substrate (20) comprises a powder jet device (14).

31. The apparatus as claimed in one of the preceding claims,

characterized by an ultrasonic grinding device (14).

32. The apparatus as claimed in one of the preceding claims,
characterized by a first vacuum plate (3) with plastic rings,

in particular elastic rings (9), which run along envisaged
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characterized by a first vacuum plate (3) having
el evated and 5 recessed regions (44, 46). 34. The
apparatus as clainmed in claim33, wherein the form
and arrangenment of the regions correspond to the form
of the parts (30) to be workBed and to the formof the
substrate 10 material (29) surrounding said parts
(30). 35. The apparatus as clained in claim33 or 34,
é’g‘a%‘.f I s I regi ons of t fi % m pl at e
BT ADY ar AN ng thegggrsttg%%?o?%t%g'be wor ked
and recessed regions are is forned for receiving and

I Xi t he renai nin ubstrate residue (s) (29).36. _
3£I‘he aarp(ﬁaﬁatd%s @i T c’r%i?ﬁ%s"%rt@ﬁéﬁﬁg%’r% claims,
cHBER8500 JQYINS ofi ddite vasuum Pl e (D) AP dBdated and

for 20 sucking in the parts (3 separated fromthe

reqastehteeqim)s (43, 4fhe apparatus as clainmed in one

of the preceding clains, wherein the first vacuum
plate (3) has first regions in particular for fixing

34 he Bepamiachtpas tes (ADineedl b deadh 25, ot setonthe form

regions and the at | east one second

ion, the fi
_ ar{dg%%%%é%r&%l%ﬁ%ﬁ%&%ﬁ@%@a@ﬁﬁe form of the

pdaNer @d NG I GRridl e apP At HSr RS £ @l dred b P0E
of the preceding clains, 30 wherein the.first vacuum

mafleftial (@92 oprisesling aatdmmabs e(3&Gupport (12) for
‘the substrate (20). 39. The apparatus as clainmed in
one of the preceding clains, 33 wherein the first

3vacuihe plpderdt3)s has d dieeessSid dflated 2réNg34 hewherein

pl at e- géoe substrate (20). 40. A nethod for producing
el&a&a&é‘—&]ﬁ) IS iH M W FdoiReuem inlate bbt epstormed for
£ibdidly ik RAAILUlA) dATR Wddavs, rﬁgere@ésfosdé«@epe&yons are
nmeans of a nmethod or an apparat us ?1 as clal ned _
formed for receiving and fixing the remaining substrate

residue(s) (29) .

36. The apparatus as claimed in claim 33 or 34, wherein:
recessed regions of the vacuum plate (3) are formed for

sucking in the parts (30) separated from the substrate (20).

37. The apparatus as claimed in one of the precéding claims,
whéreih the first vacuum plate (3) has first regions in
parﬁicular'for'fixing the separated parts (30) and at least
one second region, the first regions and the at least one
second region being separately connected to a vacuum

generating device.
38. The apparatus,as claimed in one of the preceding claims,
wherein the first vacuum plate KB)“Cohpriséé'én exchangeable |

support (12) for the substrate (20).

39. The apparatus as claimed in one of the preceding claims,



in one of the preceding clains.

33

wherein the first vacuum plate (3) has a recess for

centering the plate-type substrate (20).

40. A method for producing optocaps (72), in which windows
in the optocaps (72), in particular glass Windows, are
produced by means of a method or an apparatus (1) as claimed

"in one of the preceding claims.



