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[Title of the Inventionl

Method for separating parts from a substrate

[Detailed Description of Enveatisn]

The invention relates generally to the separation of parts from
a substrate, in particular to the separation of components from
substrates comprising hard or brittle materials by a process of

working from the substrate.

Glass is suitable as contact or covering material in 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 technigues, such as scribing and
breaking, are difficult to use for such applications on account
of the component size. Furthermore, the aforementioned techniques
generally require subseguent 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
disadvantageously in a separate work step. In order to hold the
components together in the stack, they are usually connected using

wax or other adhesive substances. Although the stacking on the
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cne hand reduces costs, the use of theconnectingmaterialsgives
rise to contamination which has to be removed again by complex

cleaning processes. This drives up the costs again.

In practice, yet another difficulty is manifested, which not only
makes the method cost-intensive, but alsoc considerably impairs
the quality of the products. This difficulty is that during the
cleaning of the glasses so as to remove the adhesive substances,
relative movements occur between the glasses, which often leads
to scratches in the surface. This is especially disadvantageous
if glasses with a high quality and expensive cocating are being
processed. One such example which may be mentioned is a complex
inter-reflection coating having a plufality of extremely thin
layers of various types. On account of theirmechanical properties,
layers of this type are particularly susceptible to scratches,
under certain circumstances. With the conventional methods,

therefore, there is an inter-relation between contradictory

reguirements made of economic viability and cost efficiency.

DE 103 37 920 Al proposes meeting these requirements by applying
an individual glass substrate on a carrier £ilm and then laterally
separating components from one another by means of a

material-removing method, said components initially remaining
connected to the £ilm. 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 separationisusuallyeffected

by sawing.

In this respect, US 4,138,304 discioses a method for dividing a

wafer into parts, in which the wafer is fixed on a membrane and
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then sawn. This involves using an adhesive which adheres more
tenaciously to the membrane than to the wafer material in order
to enable residue-free removal. However, in this case the adhesive
bond has to be resolved by stripping away from the adhesive bond
that still exists. This is disadvantageocus on account of the

considerable force action required for this purpose.

JP 06008145 A also discloses a method in which individual parts
are separated from a flat glass substrate, the substrate being
adhesively 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 amethod for producingsmall thinglass
disks which are produced by scribing the thin glass disk by means
of a laser beam and subsequently singulating it by mechanical
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 partsaredifficult toseparate fromthe support.
When using adhesives or similar adhesion agents, the problem
additionally arises fhat the surfaces of the parts may be

contaminated and the components may be damaged during subsequent

cleaning.

Accordingly, the invention is based on the object of avoiding or

L T e T e T e T e T s T e T s T e T s R e T e T T T s T s Y e T e, T e T e, IO e, TR e T e, T e T e TR e T e T e TR e TR e T e T e T e B s Y s B s B T T e T e T e T s T e T e B s |

at least alleviating these disadvantages from the prior art, and
d
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in particular also of improving the handling of the separated
parts and/or of the substrate after the separating operation. This
object is already achieved in an extremely surprisingly simple
manner by means of the subject matter of the independent claims.
Advantageous refinements and developments are specified in the

dependent claims.

Accordingly, the invention provides a method for producing a

plurality of parts, comprising the steps of: laterally separating
the parts fromaplate-type substrate fixedona first vacuumplate,
sucking the parts on a first vacuum plate, and detaching the

separated parts from the first vacuum plate. The corresponding
apparatus for producing a plurality of parts from a plate-type
substrate, in particular for carrying out the method according
to the invention, 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 detaching

the separated parts from the first vacuum plate.

In accordance with a first embodiment of the invention, the method
comprises the steps of: sucking the plate-type substrateona first
vacuum plate, laterally separating the parts, the parts remaining
sucked on the first vacuum plate during separation, and detaching

the parts from the first wvacuum plate.

Inaccordancewitha further embodiment of the invention, themethod
comprises the steps of: f£fixing the plate-type substrate on a first
vacuumplate, laterallyseparatingtheparts, suckingthe separated
parts through the first vacuum plate, and detaching the parts from
the first vacuum plate. In this case, the substrate need not

necessarily be fixed on the vacuum plate by being sucked thereon;
it is even possible in this case for the substrate also to be fixed

in a different way, such as adhesively, for instance. However,
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[in this embodiment of the invention, toco, the separated

Eparts are then held and fixed on the plate by means of an applied
(vacuum. In particular, this is preferably effected exclusively
[ by vacuum without the use of other holding means, such as adhesion

[
ragents for instance.

[

EAccording to the invention, in both cases the components are
[ laterally separated fromone another froma plate~type substrate.
ELateral separation is understood to mean separation along a

[ separating line running laterally, that is to say along a side
[ area of the substrate. Accordingly, smaller plate-type or laminar
Epaxts are separated from a plate-type substrate. In this case,
[ typical dimensions of the laminar parts are preferably 1.5 to 10
E millimetersgivenadiameteroranedge lengthof1t020 miliimeters.
[ Preferred substrate thicknesses lie within the range of 0.03 to
"2 millimeters, particularly preferably within the range of 0.15

[
rte 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 £rom the prior art, the force per unit area essentially does
[

[
ron a vacuum plate, air can penetrate at the edges of the worked

not change even after lateral separation of the parts. By contrast,

[ parts. Onewould therefore actually expect adecrease in the contact

[
 bressure when severing the substrate by means of the separating

[ tool or tools, and an increase in the risk of a detachment or at
[
[least a displacement of the parts on the vacuum plate. It is

[ nevertheless found that they can be held sufficiently fixedly and
[

[
even after lateral separation.

[

securely against displacement even while they are being worked,

[
LParticularly if the parts to be produced do not have a contour



(25) JP 2007-165844 A 2007.6.28

with which an area £il1ling can be obtained from a multiplicity of
such parts placed against one another, the separation of the

individual parts is in each case preferably performed along a
peripheral separating line. In this way, it is advantageously
possible for not only rectangular or sguare parts but also round

or oval parts to be worked from the substrate.

The invention can be applied advantageously in particular to the
separation of parts from substrates having brittle or hard
materials. The invention can thus be used in an outstanding manner
for working glass parts, in particular glass laminae from a glass
substrate. The invention is likewise also suitable for the

processing of gquartz glass, ceramic and glass ceramic.

The parts that can be produced by means of the invention, in the
form both of round and of rectangular or square laminae, can be
used particularly advantageously as windows for optocaps.

Accordingly, the invention also provides a method for producing
optocaps, in which windows in the optocaps, in particular glass
windows, are produced by means of the method according to the

invention.

The substrate itself igs fixed during processing, that is to say
in particular during separation, on the first vacuum plate. The
fixingis such that each individual part remains fixed on the vacuum
plate in particular during, preferably also after the lateral

singulation.

The invention therefore renders the use of adhesion agents, such
as adhesives or waxes, dispensable, although the use of adhesion

agents nevertheless is not precluded.
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In accordance with a particularly preferred embodiment of the
L
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invention, detaching the parts from the vacuumplate is effected
by 1ifting off the parts from the first vacuum plate by means of
a second vacuum plate. In accordance with one development 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 vac¢uum channels arranged complementarily with respect

te vacuum channels of the first wvacuum plate.

Furthermore, detaching the parts particularly preferably
comprises switching off or reducing the suction pressure of the

first vacuum plate at least below the laterally separated parts.

The lifted-off parts may be deposited in magazines after lateral

separation in order then to subject them to further processing.

Preferably, the worked parts are detached from the first vacuum
plate for further processing in groups or inparticular altogether.
In particular, the parts may be deposited in a washing magazine
after separation individually, or preferably jointly in one step.
For this purpose, an apparatus according to the invention

correspondingly comprises a device for simultaneously depositing
a plurality of worked parts in a magazine, in particular a washing

magazine.

The lateral separation is preferably effected by means of an
abrasive method that is particularly expedient for brittle and/or

hard materials.

Suitable abrasive methods include ultrasonic grinding such as,
forinstance, ultrasonicvibratory lappingandpowder jet treatment.
Powder jet treatment has the advantage that unlike for example

when effecting separation by sawing, parts with optional contours
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lcan 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
[

[
ralong envisaged separating lines and covers regions of the parts

with a mask which leaves open regions of the substrate that run

[to be worked. Such a covering is appropriate particularly when
Ethe device for laterally separating the parts from the substrate
[comprises a powder jet device, or when the separation is effected
Eby powder Jet treatment.

L

[In accordance with one development of the invention, the first
[
[

[plate for the substrate. This is advantageous since even in the

vacuum plate furthermore has an exchangeable support or carrier

Ecase of a protective layer made of plastic, for example, the support
(surface for the substratemaybe attacked inparticular byabrasives
lover the course of time. With advanced wear, the support can then
Ebe simply exchanged.

[
EPreferably, in order to reduce the productiocon costs, furthermore

raplurality of parts, preferably also all of the parts to be worked,

[

[
rultrasonic grinding it is possible for example to use a

are simultaneously worked from the substrate. In the case of

[corresponding tool having a plurality of plungers corresponding
[
[to the number of parts that are to be separated simultaneously.

L

{The first vacuum plate is particularly preferably designed such
Ethat itisnot attacked by the separationmethod. Aplastic coating,
[preferably a Teflon ccating, has proved to be expedient
Eparticularly for the use of abrasive separation methods.

[

'Furthermore, the vacuum plate may also have plastic rings, in
E particularalscelasticrings, which run alongenvisagedseparating

[lines of a substrate. Accordingly., the elastic rings, preferably
]
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the centralchord 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 sucked on a first vacuum plate haﬁing elevated and recessed
regions. In this case, the form and arrangement of the regions
particularly preferably corresponds to the form of the parts to
be worked and the form of the substrate material surrounding said

parts.

In accordance with one development of this embodiment, the

substrate is sucked on a first vacuum glate having elevated and
recessed regions, the elevated regions extending along the parts
to be worked and the recessed regions extending along the substrate
material surrounding said parts. The substrate parts surrounding
the worked parts can then be sucked into the recessed regions of
the first vacuum plate. Accordingly, in this variant, the elevated
regions are formed for £ixing theparts tobeworked, and therecessed
regions are formed for receiving and fixing the remaining substrate

residue(s).

In accordance with another development of the invention, the

substrate is likewise suckedonafirst vacuumplatehavingelevated
and recessed regions, but the recessed regions extend along the
parts to be worked and the elevated regions 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
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adhesive fixingmeasures for the substrate which are otherwise
inherently undesirable according to the invention owing to the
possiblecontaminaticn.Theplate-typesubstratecanthusbefixed
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 ancther in the sense of the invention. Thus,
the vacuum plate may for example have recesses in an otherwise
planar support area. In this case, too, the reglons surrounding
the recesses are understood as "elevated” regions in the sense
of the invention. An area from which elevated structures project
is likewise understood as a recessed region, namely the region

recessed in relation to the elevated structures.

It is also provided, in accordance with yet another development
of the invention, that first regions assigned to the parts to be
worked and one or a plurality of second regions of the plate-type
substrate surrounding said parts are sucked separately, or in
selectively controlled fashion. An apparatus for carrying out this
development of the invention accordingly has first regions in
particular for fixing the separated parts and at least one second
region, 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 is also possible first
to detach the worked parts, the vacuum being cancelled below these
parts, while the substrate residues remain under suction. This

prevents, forexample, residues of the substratefromconcomitantly
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(being able to pass into the magazines in which the worked
Eparts are deposited.

[

EIn order to ensure a reproducible positioning of the substrate
ron the first vacuum plate, the plate-type substrate may
[advantageously be centered in a recess provided therefor in the
Efirst vacuum plate.

[

[

 The plate-type substrate may be a square or rectangular plate,
[for example. Furthermore, it is also possible to use round
Eplate-type substrates, in particular wafers, too. Moreover, it
ris not only possible to use the separated parts, rather the
Eperforatedplate»typasubstratemayalternativelyoradditienally
ralso be used for further processing. By way of example, a wafer
[having openings can be produced in this way. If such a wafer is
Econnected to a functional wafer, then the openings may be located
[ for example on functional regions of the functional wafer. If an
Eadditional covering wafer is applied, the openings may then form,
[ together with the covering wafer, cavities around the functional
[regioas, such as sensor regions, for instance.

[

‘rhe invention is explained in more detail below on the basis of
[
[exemplaryembodimentsandwithreferencetothedrawings,identical

[ and similar elements being provided with identical reference

[
C symbols and the features of different exemplary embodiments being

[ able to be combined with one another.
0
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{Embodim@nt]

Figure 1 shows a schematic view of an exemplary embodiment of a
vacuum plate 3 such as may be used for fixinga plate-type substrate
during separation of a plurality of parts therefrom in accordance
with the invention. The vacuum plate 3 comprises a multiplicity
of channels 7and il whichopenintoa support area 5 for the substrate
{not illustrated). A first group of channels 7 is surrounded by
elastic rings 9. This group of channels serves for fixing the
substrate reglons to be separated, that is to say the parts to
be produced, while the other channels are provided for fixing the

substrate regions surrounding said parts.

The vacuum plate 3 shown in figure 1 is provided in particular

for separating round glass laminae from. a thin glass 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 %. In this way, the energy
0f the abrasive medium is attenuated after penetration through

the substrate and the vacuum plate is not damaged.

As afurther protectivemeasure, the support area $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 comprise's a frame 13 projecting
above the support area 5, with the result that a recess is formed.
The substrate is introduced into the recess for processing and

is laterally positioned and centered in this way. The frame 13
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may be configured both such that it is fixed and such that it is

collapsible for the centering of the substrate 20.

Figure 2 shows a cross-sectional view of an apparatus according
totheinvention forproducingapluralityof partsfromaplate-type
substrate 20. In this case, the apparatus comprises a first vacuum

plate 3 as illustrated in figure 1.

The lateral separation of parts from the substrate 20 is carried
out by means of ultrasonic grinding, in particular by ultrasonic
vibratory lapping, in the example shown in figure 2. The substrate
20 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.

Anultrasonic grinding device having a sonotrode 15 and aplurality
of lapping plungexrs 17 fixed thereto is provided for this purpose.
The lapping plungers 17 have a circular grinding face for the
geparation of round glass laminae along a peripheral separating
line. The lappingplungers process the substrate 20 simultaneously,
with the result that a plurality of parts are corresponding also
worked simultaneously from the substrate. In this exemplary

embodiment, the plate-type substrate 3 is suckedon the first vacuum
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.

The vacuum plate 3 furthermore has an exchangeable support 12 for
the substrate 20. If the support area 5 is worn by the lapping

plungers 15, then the support 12 can be exchanged without having
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to exchange the entire vacuum plate 3. The support 12
preferably comprises materials which can absorb the energy of the

abrasive medium, preferably rubber, Teflon or similar plastics.

In the example shown in figure 2, the first vacuum plate 3
additionally has first regions for fixing the parts to be separated
from the substrate 20, and at least one second region, the first
regions and the at least one second region being separately
connected to a vacuum generating device. First regions 28 assigned
to the parts to be worked and second regions or parts 29 of the
plate-type substrate 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 vacuum
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 regions
28, 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 subsequent method step with the apparatus 1

illustrated in figure 2. Here the parts 30 to be produced have
been separated laterally from the substrate 20 by the lapping
plungers. In this case, an interspace 31 running around the edge
of the parts 30 between the parts 30 and the residues of the substrate

20, or the regions 29, has been produced by material removal.

Both the laterally separated parts 30 and the residual material
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of the substrate 20 are fixed on the substratebysuctionbymeans
of the channels 7 and 11, respectively. Afterward, the separated
parts 30 are then detached from the first vacuum plate 3. In this
embodiment of the invention, the parts 30 are detached from the
vacuum plate 3 by lifting off the parts 30 from the first vacuum
plate 3 by means of a second vacuum plate 33. In this case, the
worked parts 30 are detached in groups, in particular even

altogether.

Said second vacuum plate 33 likewise has channels 35 which are
connected to a vacuum line system 39 and by means of which the
parts 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/oxr a plastic coating, in particular a Teflon ceoating. 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 wvacuum plate 33, the parts 30 are then sucked
on sald plate 33 and can be lifted off, What is achieved by virtue
of a corresponding arrangement of the channels 37, in particular
corresponding to the channels 7 of the £irst vacuum plate, 1s that
only the separated parts 30 but not surrounding regions 29 of the
residual substrate are subjected to suction. In order to prevent
residual parts of the substrate 20 frombeing 1ifted of £, the vacuum
in the line system 26 may additionally be maintained, so that said

regions 29 remain sucked on the first vacuum plate 3.

L T e T e T e T e T s T e T s T e T s R e T e T T T s T s Y e T e, T e T e, IO e, TR e T e, T e T e TR e T e T e TR e TR e T e T e T e B s Y s B s B T T e T e T e T s T e T e B s |

Figure 4illustrates a further processingstep. The separated parts
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30 are suckedon the secondvacuum plate 33 and transported to a
washing magazine 40 with receptacles 41. By reducing or turning
off, or interrupting the suction pressure by means of the vacuum
line system 39, the parts 30 are then jointly or simultaneously
detached from the second vacuum plate 33 and deposited into the

receptacles 41 of the washing magazine 40.

Figure 5 shows a further exemplary embodiment of a first vacuum
plate 3. In contrast to the example illustrated in figure 1, the
vacuumplate 3 shown infigure 5haselevatedregions 44 andrecessed
regions 46. In this case, the elevated regions 44 extend along
the parts to be worked and the recessed regions extend along the
substratematerial surrounding saidparts. The circularelevations
44, into which open the channels 7 for suction of the parts to
be separated, accordingly correspond in terms of their lateral
dimension and contour to the parts to be produced. The vacuum plate
3, asis illustrated in figure 5, accordingly serves for 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.

Figure 6 shows a cross section through an exemplary embodiment
of an apparatus 1 according to the invention for precducing a

plurality of parts 30 from a plate-type substrate 20 with such
a vacuum plate 3. In this case, the substrate 20 to be processed
initially bears on the elevated regions 44 of the vacuum plate
and is subjected to suction by the vacuum of the channels 7. The
lateral separation of the parts 30 from the substrate 20 is 1likewise
effected by ultrasonic vibratory lapping by means of an ultrasonic
grinding device 14 having a sonotrode 15 and grinding tools 17
fitted thereto. As in the example shown in figure 2, the pattern
of the relative position of the part's with respect to one another

corresponds to the arrangement of the shaping tools, or the grinding
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[ tools 17 on the sonotrode 15,
[

[

[Figure 7 shows the apparatus after the lateral separation of parts
E30 . In this case, the substrate parts surrounding the worked parts
[ 30 have been sucked into the recessed regions 46 of the wvacuum
[plate 3 by means of the vacuum channels 11 of the first vacuum
Eplate 3. The parts 30 separated laterally by the removal of the
[substrate material in the region of the circular grinding face
Eofthegrindingtools17alsoremainundersuctionuntildetachment,

(in particular for depositing into a washing magazine.
l

[
(In this case, in the corresponding manner to that illustrated in

[figures 3 and 4, the detachment and depositing of the parts 30
Emay be effected by means of a complementary second 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
Ethe parts directly from the first vacuum plate 3 into a washing
magazine. For this purpose, the vacuum plate 3 is arranged with
Ethe support area 5 hanging downward and the vacuum in the wvacuum
[linesystemis reduced, sothat theparts30fallintothereceptacles
Eof a washing magazine. It goes without saying that the parts 30
rcan also already be worked in such an arrangement with a substrate
[fixed in a suspended fashion. This is likewise also possible with
Eall the other embodiments of the invention.

L
L

[
plate with elevated and recessed regions. In this example, the

Figure 8 shows a further exemplary embodiment of a first vacuum

lvacuum plate 3 has recessed regions 44 surrounded by an elevated
Eregion 46, the recessed regions 44 being assigned to the parts
[to be worked from a substrate and corresponding to said parts in
Eterms of form and dimensioning. Accordingly, here the substrate
(is fixed on a first vacuum plate 3 having elevated and recessed

lregions 44 and 46, the recessed regions 46 extending along the
L
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parts 30 to be worked and the elevated regions extending

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
previocus examples, however, there are no channels 1l 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 for example 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 additicnally effected
by powder ijet treatment. For this purpose, a powder jet device
54 having a plurality of powder jet nozzles 56 is arranged in a
position opposite the substrate. In order to achieve a targeted
processing with the powder jets emerging from the nozzles 56 and
to remove substrate material only along the envisaged, in

particularperipheral separatinglines, the substrate 20 iscovered
with a mask 48, which leaves open regions 50 of the substrate 20
that run along the envisaged separating lines and covers regions
49 of the parts 30 to be worked. The mask 48 may be a photomasking,
for example. The mask may likewise also be printed on, for example.
During the powder jet process, the substrate material is removed

at the non-masked regions 50.

In this exemplary embodiment, too, the parts 30 to be worked 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
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[ the channels 7. In particular, the worked parts 30, after

Elateral separation, are sucked into the recessed regions 44 of
rthe first vacuum plate 3 and then fixed therein. This state is
[illustrated in figure 10. Although an adhesion agent 60 is indeed
Eused here, contact between the parts 30 and the adhesion agent
[ ignevertheless avoided since the adhesion agent comes into contact
Eonly with theé surrounding substrate regions 29. In order to avoid
[ Gamage to the parts as they are sucked into the recessed regions
E 46, the recessesmay also againbe providedwithaplasticmaterial,

 such as Teflon or a suitable elastomer.

In this exemplary embodiment, too, a second vacuum plate 22
constructed complementarilywith respect to the first vacuumplate
3 is provided as a device for detaching the separated parts 30
from the first vacuum plate 3. In the example shown in figure 10,
said second vacuum plate has not only a complementary arrangement
of channels 35 but also complementary elevated and recessed regions
62 and 63, the elevated regions 62 being able to engage into the
recessed regions 46 of the first vacuum plate 3 for the purpose
of lifting off the parts 30. By applying a suction pressure to
the vacuum line system 39 of the second vacuum plate 33 and reducing
or interrupting the suction pressure at the vacuum line system
25 of the first vacuum plate 3, the parts 30 are then fixedly sucked
and fixed at the second vacuum plate 33 and can then be lifted
off by means of a second vacuum plate 33. Afterward, the parts
30 are then deposited in a washing magazine 40 in the manner

1llustrated in figure 4.

[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
 Figure 11 shows an example of the use of the invention. Figure
[11 specifically illustrates a housed optoelectronic component 70.
E The optoelectronic component may be for example an optical sensor
[ or a laser dlode. The housing comprises an optocap 72, for example
[

leade of sheet metal, high-grade steel, an alloy, which is connected



(39) JP 2007-165844 A 2007.6.28

(to a rim 73 on a base 74 with conneciing legs 75. The

[optoelectronic component is situated on the base 73 in a manner
Eenclosed in the optocap. A part 30 that can be produced according
[to the invention in the 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 housing 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 jinvention, however, it is also
[

rpossible touse the substrate 20 as described above. Such an example

lis explainedbelowwithreference tofigures 12and l1l3. Rectangular
[

[
[previously. It goes without saying, however, that it is also

or square substrates 20 have been used in the examples explained

Epossible to use other substrate forms, such as round, plate-type
(substrates, for instance. Thought is given here in particular to
wafers, preferably glass wafers.

[

[
[Generally, thisembodimeni of the inventiconprovides for processing
Ea wafer by separation of parts, in particular as described above,
(with the result that a wafer having a multiplicity of holes or
[passage openings is obtained, and for producing a wafer assembly
[
[
[wafer.

[

[ .

(A wafer 200 as substrate 20 after processing is shown in plan view
[

(
(holes or passage openings 21 after the separation of the parts

with said wafer and a further wafer, in particular a functional

in figure 12. The wafer 200 correspondingly has a plurality of

[30. The wafer 200 itself is then processed further, an assembly
C _
[with a functional wafer being produced. Figure 13 shows such an

(assembly 79. The wafer 200 having the multiplicity of passage
a
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[openings 21 is bonded onto a functionalwafer 80. Inthiscase,
[
[a functional wafer is generally understocd to be a wafer having

r functional regions with electronic and/or optoelectronic and/oxr

‘microelectronic mechanical components. In the example shown in

[
rfigure 13, the wafer 200 is bonded onto the functional side of

[ the functional wafer 80 such that the functional regions 81 are
[

[
[ by the edge of a passage opening 21. A further wafer 83 as covering

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

E wafer is bondedonto the wafer 200, so that with the passage ocpenings
(21 cavities 85 are formed which enclose the functional regions.
(A hermetic encapsulation of the functional regions is preferably
Eachieved. If the functional regions comprise optoelectronlic

[ components, then a transparent covering wafer 83 is preferably
E used. By way of example, it is then alsopossible for further optical

[elements to be placed onto said covering wafer 83, or the covering
[

[
particular lenses. In this case, the wafer 200 processed according

wafer 83 may itself have integrated cptical elements, such as in

[ to the inventionmay serve particularlyadvantageously as a precise
[

. Spacer for the optical elements. In order to obtain individual
[ chips from the wafer assembly 79, the individual components can
[

: thenbe separated fromthewaferassembly 79 onthe basis of envisaged

[ separating lines depicted in dashed hyphen.

[

[

It is clear to the person skilled in the art that the invention
lis not restricted to the exemplary embodiments described above,
[

. but rathercanbevariedindiverseways. Inparticular, the features

[ of the individual exemplary embodiments may also be combined with

Loae another.
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[Brief Description of The Drawings}

In the figures:

figure 1 shows a schematic view of a vacuum plate for fixing 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 1lift-off of parts separated from a substrate

by means of the apparatus shown in figure 2,

figure 4 shows the depositing of the separated parts into a

magazine,

figure 5 shows an exemplary embodiment of a first vacuum plate

with elevated and recessed regions,

figure 6 shows anexemplary embodiment of an apparatus according
to the invention with a vacuum plate as illustrated in

figure 5,

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,
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[figure % 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 1lift-off of the parts produced using the
apparatus showh in figure 9 by means of a second vacuum

plate,

figure 11 shows an optoelectronic component with a part produced

[
[
[
[
[
[
[
[
[
[
[
[
E according to the invention,

[

‘figure 12 shows a perforated wafer which has been produced by
[

E separatingpartsfrom the wafer material, and

[

Efigure 13 shows a wafer assembly with the wafer illustrated in

[ figure 12.
u



(43) JP 2007-165844 A 2007.6.28
[Explaﬁation of Reference Numerall

1 Apparatus for producing a plurality of parts from a
plate-type substrate

3 First vacuum plate

5 Support area for substrate

7 First channels for fixing parts to be worked

s, 37 Elastic ring

11 Second channels for fixing residual material of a
substrate

iz2 Exchangeable support of 3

13 Frame

i4 Ultrasonic grinding device

i5 Sonotrode

17 Lapping plunger

20 Plate-type substrate

21 Passage openings in 20

[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[ 25,26,39%Vacuum line systems
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[

28,29 Regions of the substrate 20

30 Part separated from 20

31 Interspace

33 Second vacuum plate

35 Channels in 33

40 Washing magazine

41 Receptacle of 40 for part 30
44 Elevated regions of 5

46 Recessed regions of 5

48 Mask

49 Regions covered by 48

50 Gaps in 48, regions left open by 48
54 Powder jet device

56 Powder jet nozzles of 54

60 Adhesion agent

U
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62
63
70
72
73
74
75
79
80
8l
83
85
200

(44)

Elevated region of 33
Recessed region of 33
Optoelectronic component
Optocap of 70

Rim of 72

Base of 70

Connecting legs

Wafer assembly
Functional wafer
Fanctional regions of 80
Covering wafer

Cavity

Wafer

JP 2007-165844 A 2007.6.28
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(1. A method for producing a plurality of parts (30) from a
Eplatewtygesubstrate(ZO)orforproducingagmrforatedplatawtype
(substrate, comprising the steps of:

[ laterally separating the parts (30} from a plate-type
Esubstrate {20) fiked on a first vacuum plate (3).

[~ sucking the parts (30) on a first vacuum plate (3), and

- detaching the separatedparts (30) fromthe first vacuumplate

(2. The method as claimed in claim 1, comprising the steps of:
L. sucking the plate-type substrate (20) ona first vacuumplate
(3,

[w laterally separating the parts, the parts (30) remaining
Esucked on the first vacuum plate (3) during 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

[ - laterally separating the parts (30},
- sucking the separated parts (30) through the first vacuum

—

[plate (3), and
[
[
[

- detaching the parts (30) from the first vacuum plate (3).

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

rparts (30) from the vacuum plate (3) comprises lifting off the

[parts (30) from the first vacuum plate (3) by means of a second
[

 vacuum plate (33).
[
[
. 5. The method as c¢laimed in claim 1 or 2, wherein detaching the

[ parts (30) comprises switchingoff or reducing the suction pressure
0
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of the first vacuum plate {3} at least below the laterally
separated parts (30).

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

the worked parts (30} are detached in groups or all together.

7. The method as claimed in one of the preceding claims, wherein
the parts (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, guartz 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).
1l1. The method as claimed in one of the preceding claims, wherein
the separation of the individual parts (30) is in each case carried

cut along a peripheral separating line.

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

the parts (30) are laterally separated by ultrasonic grinding.

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

the parts (30} are laterally separated by powder jet treatment.

14. The method as claimed in one of the preceding ¢laims, wherein
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[ the substrate (20} is covered with a mask which leaves open
regions of the substrate (20) that run along envisaged separating

lines and covers regions of the parts (30) to be worked.

15. The method as claimed in one of the preceding claims, wherein
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 claimed in claim 16, wherein substrate parts
(29) surrounding the worked parts {30) are sucked into the recessed

regions (46) of the first wvacuum 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 said parts {(30]}.

19. The method as claimed in claim 18, wherein the worked parts
(30) are sucked into the recessed regions of the first vacuumplate

(3) after lateral separation.

20. Themethodasclaimedinclaiml8or 19, whereintheplate-type

substrate (20) is adhesively fixed on the elevated regions.

[
[
[
[
[
l
[
[
[
[
[
[
[
l
[
[
[
[
[
[
[
l
[
[
[
[
[
[
[
l
[
[
[
[
[
[
[
l
[
[
[
[
[ .
[ 21. The method as claimed in one of the preceding claims, wherein
[

a plurality of parts (30} are simultaneously worked from the
a
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[substrate (20}.
[

[
[(22. 'The method as claimed in one of the preceding claims, 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

Ethe plate-type substrate (20} is centered in a recess in the first

(vacuum plate (3).
[
[
[
[the plurality of parts are worked from a wafer.

[

[

[25. An apparatus for producing a plurality of parts (30) from

Ea plate-type substrate (20) or for producing a perforated

24. Themethod as claimed in one of the preceding claims, wherein

Plate-type substrate, in particular for carrying out a method as
[claimed in one of the preceding claims, comprising

[
[

({20},

- a first vacuum plate (3) for fixing the plate-type substrate

[
[-adeviceforlaterallyseparatingtheparts{30)fromthesubstrate

((20),
[

[
(vacuum plate (3}.

L

- a device for detaching the separated parts (30) from the first

[
[26. The apparatus asclaimed inclaim 25, characterizedbyasecond

[vacuum plate for lifting off the parts (30) from the firgt vacuum
Eplate {(3). |

[

f27. The apparatus as claimed inclaim 26, wherein the second vacuum
Eplate is constructed complementarily with respect to the first

[vacuum plate (3).
0
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28. The apparatus as claimed in one of the preceding claims,
[
[characterize&byadeviceforsimultaneouslydepositingaplurality

lof 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
Eof the first wvacuum plate (3).

[

[30. The apparatus as claimed in one of the preceding claims,
[
rwherein 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,

Echaracterized by an ultrasonic grinding device (14).

[

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

[particularelasticrings (9), whichrun along envisaged separating

[
lines of a substrate (20)}.

[
[
[
[33. The apparatus as claimed in one of the preceding claims,
[ characterized by a first vacuum plate (3) having elevated and

"recessed regions {44, 46}.
[

L

(34, The apparatus as claimed in claim 33, wherein the form and
[

rarrangement of the regions correspond to the form of the parts
[ {30) to be worked and to the form of the substrate material (29)

surrounding said parts (30).

: 35. The apparatus as claimed in claim 33 or 34, wherein elevated

( regions of the first vacuum plate (3) are formed for fixing the

[parts{30)tobeworkedandreqessedregionsareformedforreceiving
L
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and fixing the remaining substrate residue(s) (29).

36. The apparatus as claimed in c¢laim 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 preceding claims,
wherein the first vacuum plate (3} has first regions in particular
for fixing the separated parts (30) and at least one second region,
the first regions and the at 1east one secondregionbeing separately

connected to a vacuum generating device.

38. The apparatus as claimed in one of the preceding claims,.
wherein the first vacuum plate (3} comprises an exchangeable

support (12) for the substrate {(20).

39. The apparatus as claimed in one of the preceding claims,
wherein the first vacuum plate (3) has a recess for centering the

plate-type substrate (20].

[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
E40. A method for producing opitocaps {72}, in which windows in
[ the optocaps (72), in particular glass windows, are produced by
Emeans of a method or an apparatus (1} as claimed in one of the

[ preceding claims.

O
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Abstract

The object of the invention is to avoid or alleviate
disadvantages.in the prior art and to improve the handling
of separated parts and/or of a substrate after the

separating operation.

The invention relates to an improved method for producing a
plurality of parts (30) from a plate-type substrate (20},
comprising the steps of:

- laterally separating the parts (30) from a plate-type
substrate (20) fixed on a first vacuum plate (3),

- sucking the parts (30) on a first vacuum plate (3), and
- detachingtheseparatedparts(30)fromthefirstvacuumplate
(3).

Representative Drawing
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