-1 - COMPONENT HAVING AN OVERLAPPING LASER TRACK; METHOD FOR PRODUCING
SUCH A COMPONENT The invention describes a component comprising a laser track as a fracture
initiation line, said laser track consisting of laser holes formed by a laser beam for preparing for a later
separation of the component into individual components. Moreover, a method for producing such a
component is described. For producing predetermined breaking points in ceramic components, among
others, the laser method is used. For a cost-effectjve production of individual components, the
components prepared by a laser are processed in multiple-up production and subsequently separated

into indivigisahSamRANE SR UnRIOGUEHRNA FIoNiBIS, Milemkarerpubin at defingsbdistanees into the
surface of the components, similar to a perforation. These weak points created therein act as fracture
initiation [FBUTFENRCRRRE Padtre” Tt selected locations and enable predetermined fracture
propagation. Such a method is used to replace mechanical cutting methods and/or embossing
methods and has established itself aJso in the field of scribin techniq;ljes. H?E—f blin hoI?{s are

linearly arfargetPR A oW and S8V 28 % FreGSIB ISty breaking points Gr fFacGite iFfaG6n lines on
componenis nnade-atbrittle materiads $uch asroast pwtdlslorsaranmes: k2 consgisting of

laser holes formed by a laser beam for preparing for a later
separation of the component into individual components.
Moreover, a method for producing such a component is

degcrikbed.

For producing predetermined breaking points in ceranic
components, among others, the laser wmethod 1s used. For a
cost—effeétive production of individual components, the
components prepared by a laser are processed in multiple-up
production and subsequently separated into  individual
components (one-up production). For this, holes are put in at
defined distances into the surface of the components, similar
to a perforation. These weak points created therein act as
fracture initiation line and reduce the fracture force at
selected locations and enable predetermined fracture

propagation.

Such a method is used to replace mechanical cutting methods
and/or embossing methods and has established itself also in
the £field of scribing techniques. Here, blind-‘holes are
linearly arranged in a row and serve as a predetermined
breaking points or fracture initiation lineg on components

made of brittle materials such as cast metals or ceramics.



It is standard for laser scribing that the holes are put into the material at defined distances. With this
method it is possible that the perforation causes deviations from the predetermined breaking points.
Under certain circumstances, asymmetrical fracture propagations can occur. After the separation, a
portion ofithe s&le §aeesinavke £ sequeneeof semichits anliaiebs iseeldaR 13BRd Rompared to a

mechanig@@ge&&gﬁg&ggﬁgﬁ smooth notehssyrfage, capbe designated as macroscopically rough.

Particular attention is paid here to individual webs projecting from the predete dned fracture line.
Hereinafter, a laser scribing line or laser track is to be understood as an imaginary line which runs

through the centers of alLbgles. Embpdiments of the presentinuention-seekctoprovidgsgomponent
comprising a laser track which component may ensure that upon separation, the fracture always
extends 8loHg e Rrer tiacRknfrdeifre SIS RatRFrémafie BEeAFacar@avsitiad, aHBdRe fracture

edges aftgg, fracturing-ate-formed:euenly and danothavgjagged eddes 23 dingdaa first aspect

of the present invention, there is provided a component comprising a laser track as a fracture initiation

line, said9aser PEcREoNSRARG B 1458 hEIBRISRHIEPBy a BisdPBREH Tor (FEpaFhg fof 295ter
separatiopQfdhe E%'@EO%?“EEI%%@?QMC'@ ceEpeBents: eharacigrizeddn thaidae distanee between
a

two adjacent laser holes is smaller or equal to the diameter of said laser hgles, in each case measured
OnthesdHhcé%@ﬂm?&ﬂﬁﬁSﬁgﬂpo a mechanically generated, almost smooth

notch surface, can be designated as macroscopically rough.
Particular attention is paid here to individual webs

projecting from the predetermined fracture line.

Hereinafter, a laser scribing line or lasex track is to be
understood as an imaginary line which runs through the

centers of all holes.

Embodiments of the present invention seek to provide a
component_.comprising a laser track which component may
ensure that upon separation, the fracture always extends
along the laser track, fractures deviating from the laser
track are avoided, and the fracture edges after fracturing

are formed evenly and do not have jagged edges.



According to a second aspect of the present invention, there is provided a method for producing a
component as defined in the first aspect, charactgtized in that during the irradiation time of the
component, the laser beam and/or the component are moved so as to create the laser track in the
componekt.cdgs inthetfacethat hetdistehes A Istweba twoeiRitent RiseRhéles is Skalér or equal to

the diamater [habsaiddaserholesnileaniLoase mepsuiad,ondhe pdace of e, component, the
y

fracture always extends along the laser track, fractures deviating from the laser track are avoided and
after fracfringt teefrathurb ietlgeararelformed Eddiily difP@d nGtFRvE jagged etfesaThelaser hole is

a point around.whichha circalar crafenis, created, within godrradiation fime k. Tihediameterof the crater
is measured on the surface and has a diameter D and a depth H. The distance between two laser
holes is dexfgtated BERASRAREEA. InHhe mEtRBd accolthfy ttan emBSdiment BF #ie fv@ntion, the

distance AgahhRennae zeis Asa espitof this, adager track isigenarated. Thejrdividygdaser hole
has the shape of a funnel-shaped blind hole. The structure of a_laser track implemented by laser holes

spaced s VRSl dRBHCEBIRT ehBh Bifet ek PRotERiRe shapd&iFerdby™s hotch%tructure is
obtained glong the laser 13¢ks, in each case measured on the surface of

the component.

According to a second aspect of the present invention,
there is provided a method for producing a component as
defined in the first aspect, characterized in that during
the irradiation time of the component, the laser Dbeam
and/or the component are moved so as to create the laser

track in the component.

Due to the fact that the distance A between two adjacent
laser holes is smaller or equal to the diameter D of said

laser holes, in each casgse measured on the surface of the



By means of a separating step, two new side faces are generated from one laser track. Hereinafter,
side faces are to be understood as partial surfaceg of any body. The sum of all partial surfaces results
in the surface of the body. In case of porous materials, only the enveloping surface is considered
without thecinpensmrface, fbe exampia itrcase:dfeneh perstyCA comparientcan belaser

three‘digl?&?ﬁlﬂg?' 99%)6%%%%5*&%%8%%(? adflat,componentwith iyq appraximalgly: plage-parallel

surface at component is to be understood as a plate. 4 In one configuration according to an
embodimentlofahis sivehtisn ttheidepth Bhef tHe REErhBleSfoeGuRLARS & easift thRVEERtH of the laser

track is the. same eysrywhere %@lgaregéggghe laser track are equal with respect to breakability. In

another configuration according to an embddiment of the invention, the depth H of the laser holes is
unequal. For example, at particularly critical places, the laser track can be deeper than at other places

so that attfigse placeshyeakability is improvedginge iae depth of thelaser holesds extrgmely
important for breakability, the depth has to be selected depending on the requirements. In order to
further infpFeFE B akabili thdlasef Tk Eande geHeratdd in%o@ih@%f&c% ofth& component.

After laser sgrling aad-prios to-fractyring renly a.weh-arrangedin dha ingidgdemaingatdhgse places,
wherein the respective laser holes of both side faces open out into said web. ,
a depth H. The distance between two laser holes 1is

designated as distance A.

In the method according toc an embodiment of the invention,
rthe distance A can become zero. As a result of this, a
laser track is generated. The individual laser hole has the
shape of a funnel-shaped blind hole. The structure of a
laser track implemented by laser holes spaced at very small
distances from each other has a notch-like shape. Hereby, a

notch structure is obtained along the laser track.

By means of a separating step, two new side faces are
generated from one laser track. Hereinafter, side faces are
to be understood as partial surfaces of any body. The sum
of all partial surfaces results in the surface of the body.
In case of porous materials, only the enveloping surface is
considered without the inner surface, for example in case

of open porosity.

A component can be a three-dimensional body of any shape or
alsc a flat component with two approximately plane-parallel

surfaces. A flat component is to be understood as a plate.



In another embodiment variant of the invention, the components comprise congruent laser tracks on
opposing side faces. As a result, breakability is egual on both side faces, i.e. the component can be
separated as needed. In one preferred embodiment, the component consists of a ceramic material or
glass suckras Jo exanipld Bamitonductr prateaals, atifminim oxidesd zireariiun®éxidedsor mixed

ceramics; | ang prsferred,configyration, cepamigs areused. pinane advantageous,configuration, the
components are ceramic plates which are used for electronic or electric components. In particular in

case of stibstrates, thesheBtBf mbltipheup PPEUCHBATE eAGrNEIR. FRETORINSHEEAR also be a
polymer filled vith sqlids and/or capbejansunfillednalymer. Said palymer fillecbwith selids;js preferably

a non-sintered ceramic film. In another configuration, the film contains in the inside a non-sintered
ceramic maFEFRAIcHE enveloped by a polymer. The method according to an embodiment of the
invention for producing the component is characterized in that during the irradiation time of the

component, the laser beam and/or the component are moved so as to implement the laser track.
In another configuration according to an embodiment of the

invention, the depth H of the laser holes is unegual. For
example, at particularly critical places, the laser track
can be deeper than at other places so that at these places,
breakability ig improved. Since the depth of the laser
holes is extremely important £for breakability, the depth

has to be selected depending on the reguirements.

In corder to further improve breakability, the laser track
~can be generated in opposing side faces of the component.
After laser-scribing and prior to fracturing, only a web
arranged in the inside remains at these places, wherein the
respective laser holes of both side faces open out into

gaid web.

In another embodiment wvariant of the invention, the
componernts comprise congruent laser tracks on opposing side
faces. As a result, breakability is egqual on both side

faces, i.e. the component can be separated as needed.

In one preferred embodiment, the component consists of a
ceramic material or glass auch as, for example,
semiconductor materials, aluminum oxides, zirconium oxides
or mixed ceramics. In one preferred configuration, ceramics

are used.



In one advantageous embodiment, a laser hole is implemented at least a second time at the same
place. Hereby, the depth and/or the size of the lager track can be formed in a specific manner. The
invention is illustrated in more detail below by means of 6 figures. Figure 1 shows a section through a
componeF® 1 £eBrdifGHAHeASIRT U al6RGTRTTHSRT Hekk 2. Efftire SSRBRREFRW GHiRis

component.Bathfigyresishow.the sameg companent egmprising alasardragk 2 as adtacture initiation
line, said laser track consisting of laser holes 3 formed by a laser beam for preparing for a later

separatioFFBTRABENE S comPdneREE Tt ditidudFconTisientOWhicA & ot sRdwn herE Said

componept A Larries heqdasen raek 2dnsideafiet lasering andgpriesde the separation. After separating
the component 1, two individual components are generated. Said laser track 2 acts as a fracture

initiation line and facilitates the separation of the component along the laser track 2. The laser track 2

is preferapheimplamentedon a:side facasuph that itds vistle fram the qutside nThe«biaronent is then
fractured along the laser track 2. Therehy, the laser track becomes an outer, eﬁgf?gf the individual

componeRESTRE nERFsithE ftes e treted Prhe BSmpofiants sRowh i the F B

s 1 and 2 consist of

a ceramigpTeieral and argsubstratesywhiah areprayidedewith laseehates3 adcarding tathe prior art

which serve as fracture initiation points. Once théz“ fomponent lis fracturgg ealoriwg the laser track and
€

separate@ RO RbividBEF CSHPEeE are ciBated Rt 178 16cati0R of the [aser holés,

S, fe fracture
surface shewssomieirelds 7oshish are eashdnaiagdd bylwields 8.is  enveloped by a

polymer.

The method according to an embodiment of the invention for
producing the component is characterized in that during the
irradiation time of the component, the laser beam and/or

the component are moved so as to implement the laser track.

In one advantageous embodiment, a laser hole is implemented
at least a second time at the same place. Hereby, the depth
and/or the size of the laser track can be formed in a

gpecific manner.

The invention is i1llustrated in more detail below by means

of 6 figures.

Figure 1 shows a section through a component 1 according to
the prior art along the laser track 2. Figure 2 shows a
view of this component. Both figures show the same
component comprising a laser track 2 as a Iracture
initiation line, said laser track consisting of laser holes
3 formed by a laser beam for preparing for a later

geparation of the



Figure 3 shows an individual component 9 which was generated from a component 1 according to the
invention by fracturing along the laser track 2, i.e. it shows a portion of the component after separation.
In the embodiment shown here, the laser holes 3 adjoin each other so that the distance A between two
adjacent laser holes 3 is smaller or equal to the diameter D of said laser holes 3, in each case
measured on the surface of the component. The fracture surface is designated by the reference
number 6. The reference number 11 -7- designatgs a recess which is necessary for the use of the
individual component. It is shown here that the laser track 2 can also be combined with any recesses

11. In the embadiment shoyn Rere samedegions of the lases tragk 2 rewithaut dasgnbples 3; this
can be useful'in specific embodiments. However, the laser holes 3 are usually arranged continuously

on the ent@XaseFfack 2oTheRfuted afPSehidifalizéd 6953 o Adastrementscah b6 taken

therefrom Figewe 2-shows the distance Acard thediameternD forfliustratenpuspdses. Eigares 4 and 5
show individual components 9 after s§

far%tiorl from a comggnent 1, Whgreérllékée | se%gcil s 3 are
combined IR B EHse T two Grodps 13 BEEites SATAGrOUPE 15 6F 1a867 11018s T tecessss 11 are

arranged inetherfractuee-gurface cinsthissembadinieat; the-lasei holes:3 bba groupd 2 alhhave the
same depfh whereln the lager holes 301 g oae diqup KaNaus adiferegh denthinan. g laser holes

of the othér group he embodiment according to Figure 4, the laser holes 3 are put in from only
one side fateds In2the Bnshodimsen ateerding2o Fiy. Brikewise L3l 1a8& koles 3eare Put M only from

one side faeg 4, hut the recesses Ll arg putin alsg from the pppasing, side.face; i igureHa shows a
component 1 after lasering the laser track 2 and prior to separating. A notch-sha%%d laser track 2 has

been creats@IEIgaFe 6B ShbRWoHRENHRT cd &€ 9 \Getietatetifrdmahe ToRfSHENt 1 of
Figure 1 by:separating. In bothxfighees,the laser track<or haligk the jasenteack (i vidual

component. Two new side faces are created.

The components shown in the Figures 1 and 2 consist of a
ceramic material and are substrates which are provided with
laser heoles 3 according to the prior art which serve as
fracture initiation points. Once this component 1 is
fractured along the laser track and separated, two individual
components are created. At the location of the laser holeg,
the fracture surface shows semicircles 7 which are each

framed by webs 8,

Figure 23 shows an individual component 9 which was generated
from a component 1 according to the invention by fracturing
along the laser track 2, i.e. it shows a portion of the
component after separation. In the embodiment shown here, the
laser holes 3 adjoin each other so that the distance A
between two adjacent laser holes 3 is smaller or egual to the
diameter D of said laser holes 3, in each case measured on
the surface of the component. The fracture surface 1is

designated by the reference number 6. The reference number 11



- 8 - Figure 6b), is designated by 2. The fracture surface 6 has a reduced material thickness. 9 Claims
1. A component comprising a laser track as a fracture

-7

designates a recesgss which is necessary for the use of the
individual component. It is shown here that the laser track 2
can also be combined with any recesges 11. In the embodiment
shown here, some regions of the lager track 2 are without
laser holes 3; this can be useful in gspecific embodiments.
However, the laser holes 2 are usually arranged continuously
on the entire laser track 2. The figures are schematized so

rhat ne measurements can be taken therefrom.

Figure 2 shows the distance A and the diameter D for

illustration purposes.

Figures 4 and 5 show individual components 9 after separation
from a component 1, wherein the laser holes 3 are combined in
each case in two groups 12. Besides gaid groups 12 of laser
heoles 3, recesses 11 are arranged in the fracture surface 6.
In this embodiment, the laser holes 3 of a group 12 all have
the same depth, wherein the laser holes 3 of the one group 12
have a different depth than the laser holes of the other
group 12. In the embodiment according to Figure 4, the laser
holes 3 are put in from only one side face 4. In the
embodiment according to Fig. 5, likewise, all laser holesg 3
are put in only from cone side face 4, but the recesses 1l are

put in alsoc from the opposing side face 5.

Figure 6a shows a component 1 after lasering the laser track
2 and prior to separating. A notch-shaped laser track 2 has
been created. Figure 6k shows two individuzl compeonents 9
generated from the component 1 of Figure 1 by separating. In

poth figures, the laser track, or half of the laser track (in



initiation line, said laser track consisting of laser holes formed by a laser beam for preparing for a later
separation of the component into individual components, characterized in that the distance between
two adjacent laser holes is smaller or equal to the diameter of said laser holes, in each case measured
on the surface of the component. 2. The component according to claim 1, characterized in that the
depth of the laser holes is equal. 3. The component according to claim 1, characterized in that the
depth of the laser holes is unequal. 4. The compogent according to any one of the claims 1 to 3,
characterized in that the laser track is created in opposing side faces of the component. 5. The
component;aceording fo any ane.aftheclaims,1 to 4.¢haracterized in that the compapents have
congruent laser tracks on opposing side faces. 6. The component according to any one of the claims 1
to 5, chara&eHs&d i et ihé compotieit Ednsists of a ceramic material or glass such as, for example,
semiconductor materials, aluminum oxide, zirconium oxide or mixed ceramics.



10 7.The component according to any one of the claims 1 to 6, characterized in that the components
are ceramic plates which are used as substrates §or electronic or electric components. 8The
component according to any one of the claims 1 to 7, characterized in that the component is a
polymer filled with solids and/or an unfilled pofy#é#®. The component according to claim 8,
characterized in that the polymer filled with solids is a non-sintered ceramic film. 10. The component
accordingvto claim 8, characterized in that the film contains in the inside a non- smtered ceramic

material which @en%‘l‘ﬁi%beﬁflaﬁé’ﬁ}%smg & laser track as a Iracture

initiation line, said laser track consisting of laser
holes formed by a laser beam for preparing for a later
separation of the component inte individual components,
characterized in that the distance between two adjacent
laser holes is smaller or equal to the diameter of sai

laser holes, in each case measured on the surface of the

component.

2. The component according to claim 1, characterized in that

the depth of the laser holes is equal.

3. The component according to claim 1, characterized in that

the depth of the laser holes is unequal.

4, The component according to any one of the claims 1 to 3,
characterized in that the laser track is created 1in

opposing side faces of the compenent.

5. The component according to any one of the claims 1 to 4,
characterized in that the components have congruent laser

tracks on opposing side faces.

5. The component according to any one of the claims 1 to 5,
characterized in that the component consists of a ceramic
material or glass such as, for example, semiconductor
materials, aluminum oxide, zirconium oxide or mixed

caramics.



11. A method for producing a component according to any one of the claims 1 to 10, characterized in
that during the irradiation time of the component; the laser beam and/or the component are moved so
as to create the laser track in the component. 12. The method according to claim 11, characterized in
that a lasér holEfRSUERTRERES A S6CHTHMB dEthePSimEpRcet the claims 1 to

6, characterized in that the components are ceramic
plates which are used as substrates for electronic or

electric components.

8. The component according to any one of the claims 1 to
7, characterized in. that the component is a polymer

filled with solids and/or an unfilled polymer.

9. The component according to claim 8, characterized in
that the pclymer filled with solids is a non-sintered

ceramic film.

10. The component according to claim 8, characterized in
that the film contains in the ingide a non-sintered

ceramic material which is envelcoped by a polymer.

1i1. 2 method for producing a component according to any
one .éf the claims 1 to 10, characterized in that
during the irradiation time of the component, the
lager beam and/cr the component are moved s0 as Lo

create the lager track in the component.

12, The method according to claim 11, characterized in
‘that a laser hole is put in at least a second time at

the same place.



