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also referred to as BLP conponents (bottom | ead packages), this existing

met hods of segadatceovithrdsoietlod. n probl ens. Since the undersi de of such
carriers contains openings which are also filled with encapsul ati ng
material, the cutting plate supports the carrier , but there are also
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surfaces forned by encapsulating nmaterial are to a limted extent
the components are usually placed on a carrier, on which carrier the components are
then encapsulated with for instance a synthetic resin or epoxy. The thus manufactured
20 encapsulated components are subsequently released with a part of the carrier from the
carrier. For this purpose a cutting plate engages the carrier on one side, in which plate
are arranged recesses of the size of the carrier parts for separating. By means of one or
more cutting members ("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
25 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
30 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 will occur in the encapsulating material when the separating operation
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cutting edge qariojrecttéried. rel ati ve to a base of the cutting el enent is urged
into the carrier such that the carrier deforns permanently. For this
purpofe the carrier is preferably placed on one side on a 20 first cutting
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cutting edge wt ime s which correspond wth the dinensions of the
recess in thée sfiil pstformihg nmgtd ereeation whemingghrtiiauldarhecricl Stmetinrt inrg el enent .
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The invention provides for this purpose a method of the type stated in the preamble,
characterized in that before the separation takes place the cutting edge projecting
relative to a base of the cutting element is urged into the carrier such that the carrier
deforms permanently. For this purpose the carrier is preferably placed on one side on a
20 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 urged into the contact side of the carrier
with the cutting element. This single operation, wherein the deforming and the actual
25 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 deepesf part of the imprint) to the other side of the carrier
30 (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



25 separation take place in a single stroke of the cutting el enents,
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of the separated carrier
the flat sides of the came1 in the most unfavourable case at the position where the

deformation applied by the cutting edge ends. Because possible burrs occur at a distance
20 from the flat sides of the carrier, in normal conditions they will not protrude outside the
surfaces defined by the flat sides of the carrier. These possible burrs 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 1t is relatively clean.
25 The first 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.

30 A further advantage of the method according to the invention is that it is a single

operation which is comparatively not very labour-intensive. Repositioning of the carrier



Anot her advant age of the method according to the invention is that it is
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el enent for I'ng "a per hanen ormation e=carrier~on at | east
one si de. Aeﬁ,( m@tddgg separating apparatus need only be nodified in limted
manner to e it suitable for performng the nethod according to the
present invention; only at |east one 20 of the cutting elenents need be
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in the carrier on at least one side.

An existing separating apparatus need only be modified in limited manner to make it
suitable for performing the method according to the present invention; only at least one
20 of the cutting elements need be provided with a standing cutting edge. In addition, it can
be advantageous to also modify the control of the cutting elements. For optimal results
the relative displacement speed of the cutting elements during the deformation will
generally differ from the relative displacement speed of the cutting elements during the
separation. The advantages as described above can thus be obtained with minimum

25 investment.

Good results are achieved particularly when the projecting cutting edge has a form
angled toward the base of the cutting element. Advantageous results are also achieved
when the projecting cutting edge comprises an edge running substantially parallel to a
30 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.



separation. The advantages as descri bed above can thus be obtained with
m ni mum 25 i nvestnent. Good results are achieved particularly when the
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thereon as s A figures 2a and 2b after performng of a 10 separation
operation according to the prior art, figure 3a shows a side view of a
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housing arranged thereon as shown in figure 3a during the first part of the single stroke

15 of the cutting elements, wherein the carrier is deformed by the standing cutting edges,
figures 3d and 3e show side views of the cross-sections through the part of the carrier
with the housing arranged thereon as shown in figures 3b and 3c after performing of a
separation operation according to the present invention,
figure 4a shows a cross-section through a cutting element provided with a standing

20 cutting edge, and

figure 4b shows a cross-section through an alternative embodiment variant of a cutting

element 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
25 housing 2. Carrier 1 is of a composite type and consists of metal tracks 3, intermediate
spaces 4 of which are filled with epoxy (encapsulating material) during the manufacture
of housing 2. The side of carrier 1 remote from 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.
30
Figure 2a shows a cross-section through carrier 1 and housing 2 which is perpendicular

to the cross-section as shown in figure 1. For the separation of a part of carrier 1 from



20 cutting edge, and figure 4b shows a cross-section through an alternative
enbodi nent variant of a cutting elenent provided with a standing cutting
edge. Fi gwoashoshdws a side view of a cross-section throu@geTaNi®aneicer 1 on
which is arranged a 25 housing 2. Carrier 1 is of a conposite type and
consists of netal tracks 3, internedi atg. spaces 4 of which are filled with
epoxy (encapsul ating material) during the manufacture of housing 2. The
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hereby still a limted view of a part of a 10 netal track 3. Figure 2c
shows a view of carrier 1 and housing 2 as shown in figure 2a, this tinme
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15 a burr 8 protruding below the track 3. Burr 8 makes further processing of the separated

product more difficult. As shown in figure 2d, there is the danger that due to lack of
support by cutting plate 5 the intermediate space 4 filled with epoxy may begin to
display (hairline) cracks 9 during the separation. Such cracks 9 are undesirable since
they can result in a reduced lifespan of a separated product, they can make the

20 dimensions of the separated product unmanageable, and so on.

Figure 3a shows a side view of a cross-section through a part of a metal track 3 of a
carrier with housing 2 arranged thereon before cutting elements 11,12 engage on metal

track 3. The cutting elements are provided with projecting or standing cutting edges

3
w

13,14. After cutting elements 11,12 have been moved further toward each other, the
standing cutting edges engage on metal track 3 such that it deforms permanently under
the influence of the exerted pressure. It is noted with emphasis that the cutting elements
do not deform the epoxy arranged in intermediate spaces 4 but are only brought into
contact therewith. See respectively figures 3b and 3¢ above. Cutting element 12 (also
30 referred to as the cutting plate) hereby also comes to lie along the whole length of
cutting edge 14 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



support by cutting plate 5 the internedi ate space 4 filled with epoxy may
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el ement 19 conprise edges 22 which run substantially parallel to a carrier
for processing and which have connecting thereto sloping parts 23 fornmed at
an angle to the base of cutting el enent 19.



WD 03/ 007363 PCT/ NLO2/ 00369 -8- Clains 1. Method for renoving froma
carrier a carrier part with a housing arranged thereon, which carrier part
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which are filled with encapsulating material, wherein the carrier is
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edge, which cutting elenents are subsequently noved toward each other such
that the caihipgfy part is separated fromthe remaining part of the carrier,
characterized In that before the separation takes place the cutting edge
projecting relative to a base of the cutting 10 elenent is urged into the
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elenment. 3. Method as clainmed in a m% 2, characterl zed. in that the
proj ect i ng twe sidenby cgaa%elsmeatsmw#gw éh]é?ﬁt opg cyffigs adgentvEichkEttEEnt act

si de of th%]feﬁ?eﬁafs aré sms@}em?nfo%a k&%ra%&&g&ﬂér suﬁkgth‘ét VRl hed Bﬁfoc' ai med in

any of the toregoln characterized 1nt ter rmng of the

separ at i ng sgedtad from thé eenditing part oF eeratiter Adteyridtedgedipethht Edfdrett]‘ilce
separated carrier part is released fromthe cutting el enents, wherein one
si de of thécpagaiionjtalies phace thsorieng ¢dgg DvieingHelagepiorabase af BeGBItiNg provi ded

W LNy 9T QLORL] RiedRo pNELPHRR B HIBGLNBL AL oy 2t e 2ed T

t hat e carrier side carrier F¥%m t he housi ng
connecting onto the separation edge is provided vvlth a deformation. 30 6.
Carrier part with a housing arranged thereon, which carrier part contains
openi ngs oR- t he Msthied asfclaimeddmeleired, sharacterized in thas theowsiands phvegionzne

filled wt rsllde 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
15 recess in the first cutting element is moved to the first cutting element.

- 3. . Method as claimed in claim 1 or 2, characterized in that the projecting cutting
edgé of a cutting element is urged into the contact side of the carrier with the cutting
element.

20
4, Method as claimed in any of the foregoing claims, characterized in that after
performing of the separating operation the cutting elements are moved apart and the
separated carrier part is released from the cutting elements, wherein one side of the
carrier part connecting onto the separation edge is provided with a deformation.

25
5. Method as claimed in claim 4, characterized in that the carrier part on the side
of the carrier remote from the housing connecting onto the separation edge is provided

with a deformation.

30 6. 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



WO 03/ 007363 PCT/ NLO2/ 00369 -9 encapsulating material, manufactured with
the nmethod as clainmed in any of the foregoing clains, characterized in

t hat one wbDde/wf36s he carrier part connecting onto the separalioonosgge is
provided with a deformation. 5 7. Apparatus for renmoving froma carrier a
carrier part wth a housing arranged tlereon, which carrier part contains
openings on the side of the carrier renote fromthe housing which are
filled wt i i ISi i el provi ded
W th st | oA e e R R BT i s, whi ch
cutting el esregdifg alaingichplacaidelddn thed tatnie seletod tiepeidiriatfaetrcoanating pato théie
carrier part can be 10 separated fromthe remaining part of the carrier,
char act er i $&RAr4tipnieHae isroyidek WitBgelelrmaiipg cutting el ements conprises a
cutting edge projecting relative to a base of the cutting elenent for
applying a permanent deformation in the carrier on at | east one side. 8.
Apparag us ds cl & tusfoEledioVing freharcagice aicaeidr phrt ihidta Hdieingradjaggdd ng
cutting 15 edge has a formangled toward the base of the cutting el enent.
9. Appar at thsreps), whighrparriarpag cantsing openipgs Ghilie sideof theecarrir remate frathe

D car b B R PO R RS BB R SR R or o o
angl e to tbgvhadevigf atlbat 6ad &gy €@ TBiNéngagidl tHcarARA @losdedswhichi med i n

any of the clains 7-9, characterized in that the apparatus also conprises
means for pasingelsmients arpdisplageablerrelatiye tongnsh othen suchsthat the parder parbean bsf t he

g;;ilr Ir’rgqr 7;2@%%::?%&%8%3&% ﬁegrgaélla}?)g }p%rg%gfhggggefe%nc%argée;iggd 1%Otila¥ éltqulls?gné (})}e
the cutting elements comprises a cutting edge projecting relative to a base of the cutting

element for applying a permanent deformation in the carrier on at least one side.

8. Apparatus as claimed in claim 7, characterized in that the projecting cutting
15 edge has a form angled toward the base of the cutting element.
9. - Apparatus as claimed in claim 7 or 8, 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.
20

10. Apparatus as claimed in any of the claims 7-9, characterized in that the

apparatus also comprises means for positioning the carrier.

11.  Apparatus as claimed in any of the claims 7-10, characterized in that the means

25 for positioning the carrier are formed by the cutting plate.



