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WO 2006/ 118454 PCT/ NL2006/ 050061 1 Met hod and devi ce

f rating products with a controlled cut
woazﬁgﬁ/ﬁgi’ﬁ %cgr‘?ngzbo«s/osoom

separated product The jnvention rel ates
nmet hod for separating products, in particular
sem conductor 5 circuits, froma sharﬁd carrier by
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sephraied pfodhctl aser beam The invention also relates to a
device for separating products, in particular
sem conductor circuits, froma shared carrier by nmeans
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the products for processing. A drawback of laser cutting is however that the edge
created by laser cutting (the cut edge) has a determined surface roughness which is not
acceptable under all circumstances. Furthermore, the cut usually tapers to a greater or
lesser extent so that the cut edge is not normally perpendicular to a top and bottom
surface of the product; this is not desirable either.

The present invention has for its object to increase the options for separating products,
in particular semiconductor circuits, from a shared carrier by means of laser cutting,
wherein the surface roughness of the cut edges resulting from the laser cutting is

controllable.

The invention provides for this purpose a method of the type stated in the preamble,
wherein the surface roughness of a cut edge is reduced by means of a second laser

beam. For this purpose the second laser beam is moved substantially paraliel to a cut
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roughness in
cut edge resulting after processmg with only the t laser beam enclosed a different

angle with the top and/or bottom side. It is noted that the cut can be made by the first
laser beam by means of multiple process runs, i.e. the first laser beam is moved several
times through a groove becoming increasingly deeper until the actual desired cut is
realized.

The distance from the centre line of the first laser beam to the cut edge is preferably
greater than the distance from the second laser beam to the cut edge. The second laser
beam is thus moved slightly closer to the cut edge as seen from the position of the first
laser beam. A sufficient contact of the second laser beam with at least the higher

portions of the cut edge is thus obtained.

Since the second laser beam has to remove less material, it is possible for the first laser
beam to pulsate at a lower frequency than the second laser beam. The reason for this is

that a considerable amount of energy is required for the cutting, and that more energy
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the order of magnitude of 2 - 4 Ra, typically about
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For separating products it is usual for the first laser beam to be positioned substantially
perpendicularly of a contact surface for processing of the products for separating. Power
can thus be transferred in optimal manner. In respect of the second laser beam the
necessity for transferring power optimally is less pressing. There is therefore a less strict
requirement in respect of positioning of the second laser beam; it is generally sufficient
in practice if the second laser beam is substantially parallel to the cut edge for
smoothing.

The invention also provides a device for separating products, in particular
semiconductor circuits, from a shared carrier by means of laser cutting, comprising: a
laser source and a product carrier displaceable relative to the laser source, wherein the
laser source is adapted to generate a first laser beam for making a cut between the
products and a second laser beam for reducing the surface roughness of a cut edge. A
possible option here is to give the laser source a single form for the purpose of

successively generating the first and second laser beam. Conversely, it is also possible
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I'n practi aser beam I1's substanti al fy
withrteb bpposing cutredgesiaf diffrgent puyface roughness When such a product is for

instance a memory card such as a Transflash (a product of standardized dimensions

developed especially for mobile telecommunication), placing of the product in a holder

can be facilitated and clamping of the product can also be readily controlled.

The invention will be further elucidated on the basis of the non-limitative exemplary
embodiments shown in the following figures. Herein:

figure 1A shows a perspective view of an assembled product to be divided into
individual segments,

figure 1B shows a perspective view of the assembled product of figure 1A in a situation
where it has been divided into two segments by a first laser beam,

figure 1C shows a perspective view of the assembled product of figures 1A and 1B ina

situation where the cut edges have been smoothed by a second laser beam,
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snoot hing. The invention al so provides a device for
4,ng products, in particular sem cond <
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cutting, conprising: a 30 |laser source and a product
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i nvention also provides a product, in particular a
sem conductor nmounted on a carrier, separated by
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edge 20) a first laser beam 23 is situated at a distance d; from cut edge 20. As shown

schematically in figure 2B, a second laser beam 24 is placed a shorter distance dz from
product 21 during a subsequent process, as a result of which a smoothed cut edge 25

results.

Figure 3 shows a top view of a product in the form of a memory card 30 (referred to
more specifically as a Transflash) separated by means of laser cutting. The periphery of
memory card 30 is so complex that it is not suitable for separating with a traditional
sawing process. Shown in exaggerated manner is that three sides 31, 32, 33 of the
memory card are bounded by relatively rough cut edges, while a fourth side 34 is
bounded by a smoother cut edge. This fourth side 34 has therefore been processed with

the second laser beam.

Figure 4 shows a laser cutting device 40 with a C-frame 41. Frame 41 supports a
product carrier 42 which is displaceable in an X and Y direction. A product 43 yet to be

processed is placed on product carrier 42. Two laser sources 44 and 45, with which a
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part of the length a surface roughness reduced by
nmeans of a second |aser beam A specific enbodi nent
vari ant hereof forms a product which is provided wth
two opposing cut edges of different surface roughness.
When such a product is for instance a nenory card
such as a Transfiash (a product of standardized
di mensi ons devel oped especially for nobile
t el econmuni cation), placing of the product in a hol der
25 can be facilitated and cl anpi ng of the product can
al so be readily controlled. The invention will be
further elucidated on the basis of the non-limtative
exenpl ary enbodi nents shown in the follow ng figures.
Herein: figure 1A shows a perspective view of an
assenbl ed product to be divided into 30 individua
segnents, figure IB shows a perspective view of the
assenbl ed product of figure 1A in a situation where
it has been divided into two segnents by a first |aser
bearn, figure |IC shows a perspective view of the
assenbl ed product of figures A and 1B in a situation
where the cut edges have been snoothed by a second
| aser beam WO 2006/ 118454 PCT/ NL2006/ 050061 5 figure
2A shows a schematic representation of a cross-section
through a cut edge and a first |aser beam
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figure 2B shows a schematic representation of a
cross-section through a cut edge and a second | aser
beam i figure 3 is a top view of a product separated

by nmeans of laser cutting, and figure 4 is a schematic
@eimpecti ve representati on of a laser cutting device
according to the present invention. Figure | A shows

an assenbl ed product 1 consisting of a carrier 2 on
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orirginal cut e ges e using the first |aser
beam Figure 2A shows a cut edge 20 of an only partly
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155*%?5@&96?11%5& Qﬁnﬂ%leqﬂ'oégss giHs. edge 20) a first |aser

beam 23 1s situated at a distance dl1 from cut edge 20.

As shown 20 schematically in figure 2B, a second | aser
beam l.ace horter, distance d2 fro roduc
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HROLRAESI B Firf der Béam foahid bhtSed gk it @eBthah iddiadd@From the
view of a product in the formof a nenory card 30
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separated by neans of |aser cutting. The periphery of
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Shown in exaggerated manner is that three sides 31,

figst lages bggm PHgate?réh‘bWeé Seauency t@a&haéf&%‘? asg bepmy el y
rough cut edges, while a fourth side 34 is

5. Method as claimed in any of the foregoing claims, characterized in that the

second laser beam has a substantially constant signal strength.

6. Method as claimed in any of the foregoing claims, characterized in that the
second laser beam takes a multiple form for simultaneously smoothing the opposing cut

edges of a cut.

7. Method as claimed in any of the foregoing claims, characterized in that the
first and second laser beams are joined together into a combined laser beam in a manner
such that the second laser beam is placed behind the first laser beam in the direction of

displacement of the combined laser beam.

8. Method as claimed in any of the foregoing claims, characterized in that the
first laser beam lies substantially perpendicularly of a contact surface for processing of

the products for separating.
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has therefore been processed with 30 the second | aser
beam Figure 4 shows a | aser gutting device 40 with a
Cframe 41. Frame 41 supports a product carrier 42
whi ch |s drsplaceable inan X and Y drrectron
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Met hod as claimed in claiml or 2, characterized in

hat t he drs anc fr.om tre |lin f the first
e er DR AR . TR b e Ergpagackin Hipihe s Sourde takes a
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edge. 4. Method as clained i'n any of the foregoing

clains, characterized in that the

12. Device as claimed in claim 11, characterized in that the laser source takes a
multiple form for the purpose of generating the first and second laser beam successively

or simultaneously as desired.

13. Product, in particular a semiconductor mounted on a carrier, separated by means
of a laser beam using the method as claimed in any of the claims 1-9 characterized in
that a cut edge at least partly bounding the product has over only a part of the

length a surface roughness reduced by means of a second laser beam.

14.  Product as claimed in claim 13 , characterized in that the product is provided

with two opposing cut edges of different surface roughness.

15.  Product as claimed in any of the claims 13-14, characterized in that the

product is a memory card, more particularly that the product is a Transflash.
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