22JUL2005 i Method and apparatus for renoving a carrier part froma

carrier, and a product renoved froma carrier The invention,r Lﬁh?i @f a

met hod for punching a part froma carrier with a housing arrgng tH eon
The invention also relates to an apparatus for renmoving froma carrier a

carrier part with a housing arranged thereon. The invention noreover

provi des a product renoved froma carrier in accordance with the nethod.

In the production of electronic conmponents, such as for instance
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whi ch carrier the conponents aré then encapsulated wth for Instance a

synt heflPE» 2 €3irieror epoxy. The thus manuf actured encapsul ated conponents

are subsequently released with a part of the carrier fromthe carrier. For

this purpose a cutting plate engages the carrier on one side, in which
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and pressed by t cutting plate. Particularly in the separating of
so- cal ?%c&)rgqngémltggge B@h%’gges", also referred to as BLP conponents (bottom

| ead packages), this existing nethod of separation results in problens.

Si nce undersid f such carriers contains openings which are also
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per f ortmedtarriEhparts for seplerating Byencdds e bn@ oPmdtd cudifHdbmembers ("cutting punches™),
likewise roughly the size of the carrier parts for separating, the carrier parts for separating are
engaged on the side remote from the cutting plate and pressed by the cutting plate. Particularly in
the separating of so-called "leadless packages”, also referred to as BLP components (bottom lead
packages), this existing method of separation results in problems. Since the underside of such
carriers contains openings which are also filled with encapsulating material, the cutting plate
supports the carrier, but there are also encapsulating material surfaces which adjoin the cutting
plate. These surfaces formed by encapsulating material are to a limited extent generally more
elevated than the underside of the carrier. As a result the surfaces formed by the encapsulating
material are not properly supported by the cutting plate, whereby crack formation wilt occur in the

encapsulating material when the separating operation is performed. This is undesirable. Other



2 drawbacks of the existing nethod is the formng of burrs on the underside
of the separated carrier parts. This causes problens in the fu tjﬁg
processi ng of the separated conponents. Wile the problem of 2 2005
formati on can be solved by reversing the separation process relative to the
carrier, this causes problens in the placing of the cutting plate. There
Is generally only very little space available adjacently of the
encapsul at ed conponents for engaging on the carrier, so that the cutting
plate has to have a conplex formw th cgntact surfaces of very limted
size. This reduces the tool |I|ife of such a cutting plate and can result in
damage to the carrier material. The object of the present inventionis to
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to performng t operation a ne 1s arranged in the
part to be punched on at Ieast one side of the part al ong at least a part
to be arran characterised in that

of th aratrng edge
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separ atdnig sefgndustbr pckagé.anged by support of both the encapsul ating
material and the carrier. The consequence hereof is that it wll be

~possible to carry out the actual separation with less force and that the
boundari es of the separating edge are
In accordance with a first aspect of the present invention, there is provided a method for punching a

part from a carrier with a housing arranged thereon using a cutting member engaging on one side
of the carrier and a cutting plate engaging on the opposite side of the carrier, cooperating such that
there is a cutting gap between the cuiting member and the cutting plate during performing of the
punching operation, in which prior to performing the punching operation a notched line is arranged
in the part to be punched on at least one side of the part along at least a part of the length of a
separating edge to be arranged, characterised in that the part to be punched is a carrier part with
openings that are filled with encapsulating material and that the notched line is arranged in the

carrier,

The arranging of a notched line creates a weakened line in the carrier and the encapsulating
material at the position where the separating edge must be arranged by support of both the
encapsulating material and the carrier. The consequence hereof is that it will be possible to carry
out the actual separation with less force and that the boundaries of the separating edge are
precisely defined. The danger of cracking in the encapsulating material is hereby eliminated.
Another significant advantage is that a burr possibly formed during separation will not protrude
retative to a flat side of the separated carrier part. A burr will form at the position of the part of the
separating edge which is not defined by the notched
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preci sely defined. The danger of cracking in the encapsulating material is
hereby elimnated. Another significant advantage is that a burr possibly
formed during separation will not protrude relative to a glatjlfi %qﬁof t he
separated carrier part. A burr will format the position of the

the separating edge which is not defined by the notched 2 2 JUL 2005 2a
line. As a result the burr will not be forned adjacently of a flat side of
the carrier part; the separating edge is after all formed there by the
notched line. The notched line is prefegably arranged by pressing a
notching tool into the carrier, wherein the notched |line has a depth which
is less than the thickness of the carrier. Mre preferably still, notched
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than the usual di rren5| on of the mutual distance between the cutting nenber
and the cutting plate, for instance at |east 0.025 mm preferably 0.04 nm
Since the positioning of the separating edge is defl ned for the greater
part by the notched line(s), the nutual



di stance between the cutting nenber and the cutting plate can be greater
than according to the prior art without this causing problens. The
consequence hereof is that there will be less wear of the cuftPnd)imdnifer
and the cutting plate owwng to use. The result is that the |lifespan of the
cutting mnenber and the cutting plate increases. The carrier is preferably
pl aced on one side on a first cutting el enent provided with a recess and a
second cutting el enent having a cutting3edge with di nensions which
correspond with the dinmensions of the recess in the first cutting el ement
s nmoved to the first cutting elenent. In this nethod the projecting
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posi t i BRMEET an g9 Iplattﬁa'nﬁtﬂaﬁeﬁ he 5 carrier itself and the encapsul ati ng
material in the openings arranged in the carrier |lie against the

The carrier is preferably placed on one side on a first cutting element provided with a recess and a
second cutting element having a cutting edge with dimensions which correspond with the
dimensions of the recess in the first cutting element is moved to the first cutting element. in this
method the projecting cutting edge of a cutting element is preferably pressed the contact side of the
carrier with the cutting element. This single operation, wherein the deforming and the actual

~ separation take place in a single stroke of the cutting elements, results in a controlled separation
process. After applying the single-sided or double-sided deformation in the carrier the separation
need be made over a thickness smaller than the thickness of the carrier. In the ideal case the
separation will take place from the position where the carrier is most deformed (the deepest part of
‘the imprint) to the other side of the carrier (the deepest part of the imprint on the opposite side or, if
there is no second imprint, to the opposite side). Since this path which the separation has to cover
is shorter than the thickness of the carrier and because the separation tends to eccur connecting
onto a deformation (the source), the position of the separation can be more readily

controlied if the carrier is already deformed prior to the start of the actual separation process. The



cutting edge. Cracks in the encapsulating material are thus prevented. It
Is noted'that the standing cutting edge preferably does not P"T%Ula?@ into
t he encapsul ating material during deform ng of the «carrier but™ prec gly
that this edge cones to |lie against the encapsulating material. 10 The
singl e separating operation according to the invention has the additional
advant age that possible burrs occurrdng during the separation do not
protrude, or hardly so, relative to the flat sides of the carrier. The
possi bldangiof sravk (drmatiymey/the eﬂ@i[p@ma@ig Ra@tislid AeRbY AR eliMnadd @ tugh @S abhialt he
carrier; in the nost unfavourable case at the position where the
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which is conparatively not very | abour-intensive. Repositioning of the 25
carrier after a first processing step is al so unnecessary. These aspects
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mal function. After perform ng of the separating operation the cutting
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edge ends. Because possible burrs occur at a distance from the flat sides of the carrier, in normal
15 conditions they will not protrude outside the surfaces defined by the flat sides of the carrier. These
possible butrs do not therefore form a problem in the further processing of the separated carrier

parts,

Another advantage of the method according to the invention is that it is relatively clean. The first
20  deformation of the carrier creates no fragments or other free material portions, or hardly so. The

actual separation path, on which path free material portions will occur, is shortened owing to the at

least one deformation, so that here also less contamination will occur than in conventional

separation. A further advantage of the preferred variant of the method according to the invention is

that it is a single operation which is comparatively not very labour-intensive. Repositioning of the
25 . carrier after a first processing step is also unnecessary. These aspects make the present preferred

method reliable and little susceptible to malfunction.

After performing of the separating operation the cutting elements are preferably moved apart and
the separated carrier part is released from the cutting elements, wherein one side of the carrier

30 part connecting onto the separation edge is provided with a deformation. A carrier part (product) |



separated carrier part also fornms an independent part of the present
invention. Such a carrier part is preferably provided with a_defornmation
on the side of the carrier renote fromthe housing connectin bl 7808
separation edge. In accordance with a second aspect of the present
invention, there is provided an apparatus for renoving froma carrier a
carrier part with a housing arranged thereon, conprising: - neans for
positioning the carrier, - a cutting plate and a cutting nmenber novable
relative to the cutting plate , and - notching neans for arranging a
notched line on at | east one side in the carrier at the position of a
separ dFaMpddge Wil thremgihodrgeerding de thefinwantipm camthug dercasity idgiiiedcther i zed in
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sufficient. arrangi ng of notched lines on two sides in the carrier the
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relative to each other for engaging on two opposite sides of a carrier.
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The notching means are preferably coupled to drive means for displacing the notching means
relative to a carrier placeable in the apparatus. An existing separating apparatus only requires
limited adjustment to make it suitable for performing the method according to the present invention.
The advantages as described above can thus be obtained with minimal investment; only the
arrangement of notching means with optionally separate drive means for displacement thereof are
sufficient.

For arranging of notched lines on two sides in the carrier the notching means can comprise at least
two notching members displaceable relative to each other for engaging on two opposite sides of a
carrier. Notched lines can thus be arranged on both sides in a short time without the notching means
having to be displaced from the one to the other side of the carrier. In a preferred embodiment the

notching means consist of at least one notching member with a sharp notching edge.



are formed by the cutting plate. The cutting plate thus fulfills a dual
function, whereby separate positioning neans are unnecessary, Fo
control |l ed displacenent the notching nmeans can be displ aced %y? H&én%ﬁﬂﬁf
control neans, such as for instance an automated control. The invention
al so provides an apparatus as according to claim 16 for renpbving a carrier
part from2 2 JUL 7x05 6 a carrier. An existing separating apparatus need
only be nodified in limted manner to nake it suitable for performng the
met hod according to any of the clains 3-9 according to the present
invention; only at |east one of the cut®ing el ements need be provided with
a standing cutting edge. |In addition, it can be advantageous to al so
nodi fy the control of the cutting elenents. For optimal 5 results the
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projecting cutting edge conprises an edge running substantially parall el
to a carrier and a sloping part connecting thereto and having a form
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inresults, the apparatus will generally conprise nmeans for positioning the
carrier, which neans can be integrated with the cutting plate. 15 The
present invention will be further elucidated with reference to the
non-limtative enbodi nents shown in the following figures. Herein: figure
1 shows a side view of a part of a carrier on which a separating operation
is performed, figures 2a and 2b show side views of cross-sections through
a part of a carrier with housing 20 arranged thereon prior to the
perform ng of a separation operation according to the prior art,



figures 2c and 2d show side views of the cross-sections through the part of .
the carrier with the housing arranged thereon as shown in fig@r gs‘j@n‘a?gﬂpf
2b after performng of a separation operation according to the prior "art,
figure 3a is a side view of a cross-section through a part of a carrier

wi th housing arranged thereon 25 prior to performng the processing step
formng part of the present inventiormswherein a notched |ine is arranged
in the carrier, figures 3b and 3c are side views of cross-sections through
t he paatcagfertAectiodnd @pafaﬁﬁ@aﬂfqgatmmed BhlyAREHi i eI AR @Sm AN Mnfkd # gur e
3a prior to performng the definitive separating operation as according to
t he pr eitable fonperfvriming ti80ndthgliacesrdint @rualy 36the kbaims 5dbacebriivie 0fthé present
cross-secti.ons thrqugh the I?art .of the carrier with the 2 2 JUL 2005 7
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part of the carrier with housing arranged thereon as shown in figure 4a
dur i ngadyatages as doserihedgboye einfhisbaehtzked with ntisinuun itivegimest.enent s, wher ei n
the carrier is defornmed by the standing cutting edges, figures 4d and 4e
show si de views of the cross-sections through the part of the carrier with
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cutting edge comprises an edge running substantially parallel to a carrier and a sloping part
connecting thereto and having a form angled toward the base of the cutting element. For a further
improvement in results, the apparatus will generally comprise means for positioning the carrier,
which means can be integrated with the cutting plate.

135
The present invention will be further elucidated with reference to the non-limitative embodiments
shown in the following figures. Herein:
figure 1 shows a side view of a part of a carrier on which a separating operation is performed,
figures 2a and 2b show side views of cross-sections through a part of a carrier with housing
20 -arranged thereon prior to the performing of a separation operation according to the prior art,

figures 2c and 2d show side views of the cross-sections through the part of the carrier with the
- housing arranged thercon as shown in figures 2a and 2b after performing of a separation operation
according to the prior art, |
figure 3a is a side view of a cross-section through a part of a carrier with housing arranged thereon

.25 .. prior to performing the processing step forming part of the present invention wherein a notched
line is arranged in the carrier,
figures 3b and 3c are side views of cross-sections through the part of the carrier with housing
arranged thereon as shown in figure 3a prior to performing the definitive separating operation as

according to the present invention,

30 figures 3d and 3e show side views of the cross-sections through the part of the carrier with the



figure 5b shows a cross-section through an alternative enbodi nent vari ant
of a cutting elenment 15 provided with a standing cutting ed\g,g\m Cii‘lggrﬁm%
shows a side view of a cross-section through a carrier 1 on I
arranged a housing 2. Carrier 1 is of a conposite type and consists of-
metal tracks 3, internediate spaces 4 of which are filled with epoxy
during the manufacture of housing 2. 7The side of carrier 1 renote from 20
housing 2 is not conpletely flat, and during feeding of the liquid epoxy is .
gener alHoysia@ueagdd Meréon ds@hbwh ﬁyﬁ%rqrefstﬁﬁﬂ 3coiftet pOifforlntifg 8 ROWMRatinsRPelaBion
applied inter alia for the production of so-cal Iped | eadl ess packages.

Fi gur e aReordingis the presestsinsedionon t hrough carrier 1 and housing 2 which is
perpenqj cular to the 25 crgss-section as shown in figure 1. For the
separ at1efF %f shgwg gistdegic 4 p pross-sectipp hrewah & Rarheta egriprawith heysingarranaed |
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plate 5. A displaceable knife 6 is situated on the side of the carrier 1

r enot e ffgucandbuint Hnghek side viewsAfreoss-ewtions throwghgae pdrt bfihgichtik edhbRuLYBEN
cutting plate 5 and knife 6. 30 Figure 2b shows a cross-section through
car r i erranggddhereenasigownga fightecda duping the firsiopast efectingla strokepofThe cuping 8 shown

in fi 24, i . -fill i nt er nedi at 4 of i 1
O e RS S SRR RBE 1 CorTLer 1T
cart | el d98S,aL RAPERELIAN RUILAS LGS oY b e WAL ETL AR,

met@l  hotebkarfanghd Hiegdbints 3Bowh agideVHEMAc AFRE pbi¥brniin@ BEHR QYSHABHN2 as
shown in figure 2a, this tinme however after performng of the prior art

separ aopeigtioper ati on. A drawback of the existing nmethod is that the

under si de O—{?é]%ge separated netal track 3 can be provided with a burr 8
protr ué"igHﬁa WS 8 gE0stsedien through a cutting element provided with a standing cutting edge,

and
figure 5b shows a cross-section through an alternative embodiment variant of a cutting element

15 provided with a standing cutting edge.

Figure 1 shows a side view of a cross-section through a carrier 1 on which is arranged a housing
2. Carrier 1 is of a composite type and consists of metal tracks 3, intermediate spaces 4 of which
are filled with epoxy during the manufacture of housing 2. The side of carrier 1 remote from

20 housing 2 is not completely flat, and during feeding of the liquid epoxy is generally covered by a
foil layer. A carrier 1 of the shown type is applied inter alia for the production of so-called leadless

packages.

Figure 2a shows a cross-section through carrier 1 and housing 2 which is perpendicular to the

' 25 cross-section as shown in figure 1. For the separation of a part of carrier 1 from the remaining part
of carrier 1 enclosing this part according to the prior art, the carrier 1 is placed on a cutting plate
5. In the cross-section shown in this figure only one metal track 3 of carrier 1 is vi;sible. Metal
track 3 supports on cutting plate 5. A displaceable knife 6 is situated on the side of the carrier 1
remote from cutting plate 5. A narrow cutting gap 7 is situated between cutting plate 5 and knife 6.

30 Figure 2b shows a cross-section through carrier 1 and housing 2 parallel to the cross-section



3.. Burr 8 nakes further processing of the separated product nore difficult.
As shown in figure 2d, 10 there is the danger that due to | ack of support
by cutting plate 5 the internediate space 4 filled wth epo& gjé b%%%n to
di splay (hairline) cracks 9 during the separation. Such crack Lef"
undesirable since they can result in a reduced |ifespan of a separated
product, they can nmake the fE di nensigns of the separated product
unmanageabl e, and so on. 15 Figure 3a shows a processing step in the

separ atsh&wn af figur DQANKdreiAGA RPN LintdtReBafSEAte 4 bNYEAE PRvisHAE hCikhgy et al
tracks 3 and the epoxy-filled internedi ate spaces 4 of carrier 1 are

provi detow isthatahe ek yefilfesnbimédiat epabidng camidd drdved ot(shippdre b agting plakes" ) .
OMng to the presence of notched edges 11 the final -separating operation

i s | esdutisisitpated atxomealistprcg thereompThase isdesebyostitl4 lingited wiew of agar of giniadale
can be _giyven a |larger dinmension than the prior art clearance 7. 20 This has
t he adJ%ﬁ%gge that the tool |ife of both the cutting plate 5 and the knife

~6-tyereases. Due to- the-epoxy-filled internediate spaces 4 of carrier | a -

crack 13 will generally already occur in the relatively brittle epoxy when

not cheigure s siolvsad eietlofengieel ] ahi@hSusalgSDad iR wihehifipubd %€ tIESHME AbLAGer after
operation is less critical. 25 Figure 3d shows a view of carrier 1 and

housi ngetfomsing hbthe frier At gepagatBlg, opestion vy deavdrack of e exping orethadgs thae the

separat i Qperation acgording to the present .invention. The drawback of

the pr iuaﬁegmﬁ? pf %@ﬁﬁ%ﬂf&g ngefal gk 3 cgn B¢ Brovisked gt 3 B S meotinsing kelon tyy tracke
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- anghy hoyisdrd s 1Be dmgSPaMt 4k 18 & s3FporlBy SuthRYBMR! 5 ﬁ&%ﬁﬁt&nﬂ&ﬁsﬁ@%}:@g fiRkg
separating 30 operation according to tthe present invention. ng to the

crack Idthwpoghmhagdeginriedtbylagéhatlopecragks? duing2he Sepadation. Sinh cegdx P-afiéd | | ed

i nternmedi ate space 4, the definitjve separating operation will not result

i n t he Unfesitabla §inep thaysek sesoltim a sadwapd lifgsrangfaseparatetipgrivet. they sapmeake the de

Vi W Ol Rerins 3t AR Sepitteh Do wufin BARLabTY, ahdSo OF! @ Track 3 of a carrier

15 Figure 3a shows a prdcessing step in the separation of a product according to the present
invention, Both the metal tracks 3 and the epoxy-filled intermediate spaces 4 of carrier 1 are
provided with notched edges 11 by notching members 10 (“notching punches™). Owing to the
presence of notched edges 11 the final separating operation is less critical and a clearance 12
between cutting plate 5 and knife 6 can be given a larger dimension than the prior art clearance 7.

20  This has the advantage that the tool life of both the cutting plate 5 and the knife 6 increases. Due to
the epoxy-filled intermediate spaces 4 of carrier 1 a crack 13 will generally already occur in the
relatively brittle epoxy when notched lines 11 are arranged. Here also the definitive separating

operation is less critical.

25 Figure 3d shows a view of carrier 1 and housing 2 as shown in figure 3b, here however after
performing the separating operation according to the present invention. The drawback of the prior
art method of the burr 8 protruding from the underside of the separated metal track 3 has been
obviated in that a burr 14 will develop at a distance from a flat side of metal track 3. Figure 3e
shows carrier 1 and housing 2 as show in figure 3c, here however after performing the separating

30 operation according to the present invention. Owing to the crack 13 which has already developed



5 the housing 2 arranged thereon before cutting elements 111,112 engage on
nmetal track 3. Cutting elenents 111, 112 are provided with projecting or
standing cutting edges es 113 114. After cutting g g el emantg éljulléﬁ Qave
been noved further toward each other, the standing cutting efges Ll q 4
engage on netal track 3 such that it defornms permanently under the

i nfluence of the exerted pressure. 14§ is noted with enphasis that cutting
el enents 111,112 do not deformthe epoxy 10 arranged in internedi ate
spaces ; . 5w

figur esl&g%%?g %él@?%%%@eﬁg{%ﬁahg&%ﬁg?rif?]rtﬁﬁgelézéﬁ?%l ﬁ%hpeer err egﬁ?dg?%suit;{ﬁi%
cut t i ndoptiag ef clackebys sbosd inF@aR2d 0 |ie along the whole Iength of cutting
edge 114 against netal carrier 3 respectively the recess 4 filled with
epoxy. The chance of the problens as illustrated in figures 2c and 2d is

hereby . .m nim zed. A .possible burr 115 on petal track 3 wll_thus devel op
at & GFSERAGSIGSA HdF PR ofiageontseqionibroveh apatof e metal ks QlosRrmesil
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Cr 0SS- efe@dntsON 10f12the pRARRUIALpEREAAESS: Rdingddurt $1113,0m, AffieR chtBRESS
filled with epoxy 4. E|ere al sgﬁ'g h% ld%frornedng:%ugeﬁgg?%g 116 of net gl tgack 3
can be etbinsnisnglui, liRdviyve bben mewvskartferftbivheldach dthes ploxstandingatitingdafees ned i n

angl ed nmanner by cutting ed%e 114. 20 Figures 5a and 5b show cutting
el ementld3.114engeage ogmeipl; teagk Sriach thapid detovas sermmaenidy ender thegnidepges of theo, 121

AR CREREY WS (RTILE GRT  R eE EE
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have cdigarsdbngd 4babete Catthigi odgndidnl s (asref@fedrd agtheadnttp@lee ) erdtyaldase of
cutting element 119. 2 2 JUL 2905 10 dains
comes to lie along the whole length of cutting edge 114 against metal carrier 3 respectively the
recess 4 filled with epoxy. The chance of the problems as illustrated in figures 2¢ and 2d is hereby
minimized. A possible burr 115 on metal track 3 will thus develop at a distance from a flat side of
15 metal track 3, at which position it has no adverse effect (see figure 4d for iltustration). The
~ deformed édge side 116 of metal track 3 can be readily distinguished. Figure 4e shows a cross-
section of the separated carrier part at the position of a recess filled with epoxy 4. Here also the
deformed edge side 116 of metal track 3 can be distinguished; the recess 4 filled with epoxy is not
deformed in angled manner by cutting edge 114.
20
Figures 5a and 5b show cutting elements 118,119, of which the respective standing cutting edges
120,121 have alternative forms. Thé projecting cutting edges 120 of cutting element 118 have a
form angled toward the base of cutting element 118. The projecting cutting edges 121 of cutting
element 119 comprise edges 122 which run substantially parallel to a carrier for processing and
25  which have connecting thereto sloping parts 123 formed at an angle to the base of cutting element

119.



1. Method for punching a part froma carrier with a housing arranged
thereon using a cutting nenber engaging on one side of the cag eﬂj 2ﬁ§
cutting plate engaging on the opposite side of the carrier, % ét

such that there is a cutting gap between the cutting nenber and the
cutting plate during perform ng of thggpunching operation, in which prior
to performng the punching operation a notched line is arranged in the
part to ldaimesnched on at |east one side of the part along at |east a part
of the length of a separating edge to be arranged, characterised in that
the part to be punched is a carrier part with openings that are fiIIed W th

| d th h h
Aol A NN bR Afg e el a3 i iy S iarePn k880 Aot ched
line is @tﬁtflﬁg‘gx%%bgyend%fgﬁﬁsdmheasﬁ@léﬂhé Q9P g | E&tﬂn%?ﬁh@cﬁ{qabﬁ -onthe Met hod

as clained in claim1 oOr aracterlzedlnt at n s are

arr angedombsttmldeloﬂ&&a @irridreoparating GuéH thahiBeROs| latduﬂiﬂu? @bp baeveEANRE @@ttuﬁtg edge
~to-be-arranged. 4. Met hod as clained in-anyof the toregoi-ng clains, -

char act emembgr and theattingelate dviirng perfasmingrd dpeplrehing wpesitidie,Sn wpichytrior twg
el enments provi ded with at | east one cutting edge , which cutting elenents
are subseeirEmingth %V@H"Q%W@F'O@aﬂ:ﬁot@ﬂ%f"es la‘»@ﬁramaa@ intthe pard i pe pushed opat

separ at | SRt HRSIRUREBAT HBRa BERn(F narte 7 il o Fepatilfh 8155 Boe%‘”ﬁag%@@f
t he cuttbma&é@@anﬁ tnétwﬁﬁeg, aasaﬁqehéd@ aCBrfidr amﬁﬂmehﬂgé tﬁa?sreqﬂi@

deforns permanently. 5 l'almed 1n a|m4 acterlze |n t hat

t he car rémapssiarigaaerrianmnRatihélfoRhed tnd isaffangad hithgctieent provided with
a recess and a second cutting elenment having a cutting edge with

di mensi ons which correspond with the di nensions of the recess in the first

cuttin el emgnt i.s ed to the first cutting element. 2 2. JUL 2005 11
9 2. nﬁe%hod asc a\llmed %n claim 1, characterized in tﬂat the notched line  is arranged by

pressing a notching tool into the carrier.

3. Method as claimed in claim 1 or 2, characterized in that notched lines are
arranged on two sides of the carrier at the position of the separating edge to be

arranged.

4. Method as claimed in any. of the foregoing claims, characterized in that the carrier, is
engaged on two sides by cutting elements provided with at least one cutting edge , which
cutting elements are subsequently moved toward each other such that the carrier part is
separated from the remaining part of the carrier, and wherein before the separation takes place
the cutting edge projecting relative to a base of the cuiting element is pressed into the carrier

'such that the carrier deforms permanently.

5. Method as claimed in claim 4, characterized in that the carrier is placed on one side on
a first cutting element provided with a recess and a second cutting element having a cutting
edge with dimensions which correspond with the dimensions of the recess in the first cutting

‘element is moved to the first cutting element.



6. Method as clainmed in claim4 or 5, characterized in that the projecting
cutting edge of a cutting elenent is pressed into the contac% éiﬁﬁe%f he
carrier with the cutting element. 7. Method as clained in any*o 80%i ms
4-6, characterized in that after performng of the separating operation
the cutting elenents are noved apart gnd the separated carrier part is

rel eased fromthe cutting el enents, wherein one side of the carrier part
connecting onto the separation edge is provided with a deformation. 8.
Method as clained in claim7, characterized in that the carrier part on the

side of Bhe RFRiHolE IHABE & Ei5iIATA bNS dAGHRIdRTeE PNASCHE RELEINS cLfifg 88RAIREI ON
edge is provided with a deformation. 9. Carrier part with a housing
ar r anged ctitieg etsmentisi préssed imto dre @antdct sietohthescaoieemiithgbe outting blerehtle of t he
carrier renmote fromthe housing which are filled with encapsul ating
material, manufactured with the nethod as clainmed in any of the foregoing

EELREEE ORENINE N g R
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for renoving froma carrier a carrier part ousi ng arranged thereon,
conpri si rdeasedimaniye fcotting efintdrts) wigrdil ene€ sitie ioethe carer pafticoRgedih@optodnsl a
cutting nenber novable relative to the cutting plate , and - notching neans
for arr aBeR3igtion edsedhpgvidpd witbm dgformedior. one side in the carrier at the
position of a separating edge to be arranged thereafter in the carrier |,
characterized in that the cutting nenber and the cutting plate cooperating

such thag they hbéaé‘cﬁh‘ﬁ%d NI Pﬁ%r‘é@%ﬁzé&]ﬁﬂ%ﬂﬁé %ri?gmﬁgthgg%f_d? %5 12

cutting plate during performng 6 punchi ng operation.

11. Appas@tisrreadteireh MRohouRirgl abRetfing 6MatiRCpalavd ddge idmbvilBewiehchi ng
nmeans aréa fcoupl ed
eformation.

9. Carrier part with a housing arranged thereon, which carrier part contains openings on
the side of the carrier remote from the housing which are filled with encapsulating material,
manufactured with the method as c¢laimed in any of the foregoing claims, characterized in that at
least one side of the carrier part connecting onto the separation edge is provided with a

| _deformation line along at least a part of the length of the separation edge.

10. Apparatus for removing from a carrier a carrier part with a housing arranged thereon,
comprising:

- means for positioning the carrier ,

- a cutting plate and a cutting member movable relative to the cutting plate , and

- notching means. for arranging a notched line on at least one side in the carrier at the position
of a separating edge to be arranged thereafter in the carrier , characterized in that the cuiting
member and the cutting plate cooperating such that there is a cuiting gap between the cutting

member and the cutting plate during performing of the punching operation.



to drive neans for displacing the notching neans relative to a carrier

pl aceable in the apparatus. 12. Apparatus as clained in clai ngﬂﬁéﬁg

characterized in that the notching nmeans conprise at |east t

menbers di spl aceable relative to each other for engaging on two opposite
sides of a carrier. 13. Apparatus as ghained in any of the clains 10-12,
characterized in that the apparatus is provided with control neans for
controll ed displacenent of the notching nmeans. 14. Apparatus as clainmed in
any of the clainms 10-13, characterized in that the conbined cutting plate

and the gytti ﬂ?ﬂé‘fﬁ{m%_ﬁizﬁe@w&{éiﬁﬁb, thiBcRlizd FRThatIRE nGkhihh HRaRE SR cdipled
| east one of e cutting elenents conprising a cutting edge projecting
rel ati ve tb drive ipases fopdispiapihy tiondchifemeanerdatide o s aairep placeablben thar ri er on
at | east one side. 15. Apparatus as clainmed in any of the clains 10-14,
char act ed@Pp@@iysn that the projecting cutting edge has a form angl ed toward

the base of the cutting elenent. 16. Apparatus as clainmed in any of the

an edge rpnni AgnAHRS LAMiIRLH ¥ R &1 enBabBfifdBh tthen bR ABaRAr t
connecting thereto and having a format an angle to the base of the cutting
el ement . comprise at least two notching members displaceable relative to each other for engaging on

two opposite sides of a carrier .

13.  Apparatus as claimed in any of the claims 10-12, characterized in that the abparatus is

provided with control means for controlied displacement of the notching means.

14. Apparatus as claimed in any of the claims 10-13, characterized in that the combined
cutting plate and the cutting member are provided with at least one cuiting edge, at least one of
the cutting elements comprising a cutting edge projecting relative to a base for applying a

permanent deformation in the carrier on at least one side.

15. Apparatus as claimed in any of the claims 10-14, characterized in that the projecting

cutting edge has a form angled toward the base of the cutting element .

16. Apparatus as claimed in any of the claims 10-15, characterized in that the projecting
cutting edge comprises an edge running substantially parallel to a carrier and a sloping part

connecting thereto and having a form at an angle to the base of the cutting element.



