
Method and device for separating products, mounted on       a common
substrate, from each other along (a) cutting line(s).
The invention relates to a method for separating 5    products mounted on a
common substrate from each other along (a) cutting        line(s), which
products each comprise one or more chips present on said        substrate
and connecting means connected thereto, the connecting ends        remote
from the chip of which are intended for connecting purposes.
A method for manufacturing such products is for example 10    disclosed in
European patent application EP-A-0 885 683. A large number       of chips
and associated connecting means, such as connection wires and       solder
balls which may be bonded to the connecting ends, are thereby       present
on a substrate. The products, which each comprise one or more chips
and connection wires or the like connected thereto as well as solder balls
15    which may be bonded to the connecting ends of said wires, must be
separated       from each other. In the case of larger products, the
associated chip(s)       may each be separately encapsulated, whilst in the
case of smaller products       a large number of chips associated with
several products may be jointly       encapsulated. 20
The substrate and, if present, possibly also the layer        of material
encapsulating the chips must be cut or sawn through for        separating
the products from each other.                           With conventional
methods, the joined products are       mounted to a substrate and
subsequently said substrate and possibly the       layer of material
encapsulating the chips are cut through. One drawback       of the method
that has been used so far is the fact that it is difficult       to cool
the saw blade or the like, since access to the saw blade is only
possible from one side of the products. Another drawback is the fact that
contamination with saw-dust of the products occurs, which makes it 30
necessary to subject the products to a time-consuming and expensive
cleaning treatment after they have been separated from each other.
According to the invention, the products are clamped        down on a
supporting element by using a vacume, and said supporting element
and a rotating cutting blade are moved relative to each other along the 



35     intended cutting line so as to cut through the substrate, whilst a
liquid        is being supplied at the cutting line on either side of the
substrate.                                                     2
By using the method. according to the invention, an        effective
cooling of the cutting blade on either side of the substrate        can be
effected, which has a positive influence on the working life of        the
cutting blade. In addition, the supply of a sufficient amount of liquid  5
makes it possible for saving dust and any other fouling material to be
washed off while the products are being separated from each other, so that
it will not be necessary to clean the products after they have been
separated from each other.                          A method for clamping
down products on a supporting 10    element by using a sub-atmospheric
pressure with a view to cutting the        substrate through so as to
separate the products from each other is known        per se. The
connecting ends face towards the substrate thereby. The        construction
must be such that each product to be cut out is supported        all around
by an edge portion which is present between the cut to be formed 15    and
the connecting ends.                          According to another aspect
of the invention, the       products are clamped down on the supporting
element on the side of the       products remote from the connecting ends,
so that the connecting ends can       remain in sight, whilst the products
can be clamped down on the at least 20    substantially flat surface of the
chip-loaded substrate. An advantage of       this is the fact that it is
possible to move the cutting blade closely       past the connecting ends
of a product, as a result of which the spacing       between the products
can be reduced.                          A simple and efficient device for
carrying out the above       method is obtained when the device comprises a
cutting blade to be rotated       about an axis of rotation and a
supporting element which is provided with       spaced-apart suction cups
and lines connected thereto for generating a       sub-atmospheric pressure
on the side of the suction cups remote from said       supporting element
and with lines for supplying a liquid between said 



30    suction cups.                          Preferably, said supporting
element is thereby fixed       to a manipulator, by means of which said
supporting element can be moved       in desired directions relative to the
cutting blade.                          The invention will be explained in
more detail hereafter 35    with reference to the accompanying figures.
3                            Figure 1 is a plan view of a possible
embodiment of       a. substrate  on which  three product fields  are
present,  each field       comprising thirty-six products in the
illustrated embodiment.                           Figure 2 is a plan view
of a separate field of thirty- 5    six products to be separated from each
other.                           Figure 3 is a side view of Figure 2.
Figure 4 is a larger-scale view of a single product.
Figure 5 is a side view of Figure 4.                           Figure 6 is
a schematic plan view of an embodiment of 10    a device according to the
invention.                           Figure 7 is a larger-scale sectional
view of a part       of a carrier with a few products attached thereto.
Figure 8 is a larger-scale view of the encircled portion       VIII in
Figure 7. 15                        Figure 1 shows a substrate 1 on which
three fields 2       of products 3 arranged in rows and columns, thirty-six
products 3 per field       2 in the illustrated embodiment, are present.
As is shown in Figures 4 and 5, each product within       the scope of the
present application comprises a substrate portion 1', 20    on one side of
which a coating 4 is present, in which one or more chips        (not shown)
is (are) encapsulated. Connected to said chip(s) are connecting
means, to the connecting ends of which remote from said coating 4 solder
balls 5 are bonded in certain cases. As those skilled in the art will know,
however, also other embodiments of such products comprising one or more
chips are conceivable.                           A product assembly as
shown in Figure 1 may for example 



be manufactured in a device as disclosed in the aforesaid European patent
application No. 0 885 683. Of course also other devices for manufacturing
such products are conceivable, however, whilst also the shapes and the 30
numbers of initially joined fields and products may differ from those which
are shown in Figures 1 and 2.                           In order to
separate the products 3 from each other,       the substrate 1 comprising
three fields which is shown by way of example       in Figure 1 will
preferably be cut or sawn into three parts so as to obtain 35    separate
fields 2 as shown in Figures 2 and 3. Then, in order to obtain        the
separate products 3, the fields 2 will be cut or sawn through according
to cutting lines 6 and 7 intersecting each other perpendicularly in the
4        illustrated embodiment (Figure 2), which are located in the spaces
between       products 3 in the aforesaid columns and rows of products 3.
A device as schematically indicated in Figure 6 may       be used for
separating the joined products. Said device comprises a frame 5    8, in
which a motor 9 is mounted, by means of which a cutting disc 10 which
is rotatable about a horizontal axis of rotation can be driven. Cutting
disc 10 is covered by means of a cover 11, preferably of a transparent
material, which is movably supported on frame 8 in a direction parallel
to the axis of rotation of cutting disc 10. A slotted hole 12, which is 10
open at one end thereof,  is provided in cover 11, which slotted hole
extends perpendicularly to the axis of rotation of cutting disc 10.
The device further comprises a manipulator 13, which        is provided
with a support 14 fixed to frame 8. Support 14 supports a first        arm
15, which is capable of pivoting movement about a vertical axis with 15
respect to support 14.                          Mounted on the end of first
arm 15 remote from support        14 is a second arm 16, which is capable
of pivoting movement about a        vertical axis with respect to first arm
15.                           Mounted on the free end of arm 16 is a shaft
(not shown) 20    extending downwards from arm 16, which is rotatable about
a vertical axis        of rotation, to the lower end of which a supporting
element 17 for picking 



up an assembly of products can be detachably attached. Said supporting
element can also be reciprocated in vertical direction with respect to
arm 16. Also other embodiments of a manipulator by means of which the
supporting element 17 can be moved as desired are conceivable, of course.
Figures 7 and 8 show a part of a possible embodiment        of such a
supporting element 17 for picking up the field 2 of products        3 as
shown in Figure 2.                           Such a supporting element 17
comprises a supporting 30    plate 18, on which a number of suction cups 19
are mounted in a pattern        which corresponds to the pattern of the
products 3 in the field to be        picked up. As will be apparent from
Figures 7 and 8, the cross-sectional        area of suction cups 19 is
slightly smaller than that of products 3. A        recess 20 is formed in
each suction cup on the side of the suction cups 35    remote from
supporting plate 18, so that the suction cups only come into        contact
with the flat side of coating 4 remote from the solder balls 5        along
their closed outer circumference. Each recess 20 is in communication
5       with a bore 22 provided in supporting plate 18 via a bore 21
provided in       suction cup 19. The bores 22 provided in supporting
element 17 are in       communication, in a manner which is not shown, to a
device for generating       a sub-atmospheric pressure.  5
It will be apparent that grooves 23 are present between        the suction
cups 19 on supporting plate 18 in a pattern which corresponds        to the
pattern of the cutting lines 6, 7 or of the spaces present between
the products 3 in a field 2. Bores 24 formed in supporting plate 18 open
into said grooves. Said bores 24 are in communication, in a manner which 10
is not shown,. to a source for supplying a cooling liquid, such as water.
A supporting element 17 can be used for picking up the        substrate
comprising three fields as shown in Figure 1, which supporting
element is provided with a supporting plate 18 comprising three suction
cups 19 mounted thereon, wherein the size of each suction cup 19 is adapted
15    to conform to the size of a field 2, and wherein slots 23, which are
also        in communication with liquid supply channels, will be present
between said 



suction cups 19.                           The device further comprises a
camera 25, which is       connected to a computer (not shown), by means of
which the device, in 20    particular manipulator 13, is controlled.
A test piece is picked up by. means of a supporting       element and a saw
cut is made in said test piece for the purpose of       inputting the
correct position of the cutting blade 10 with respect to       manipulator
13 into the computer. Then the object in which a saw cut has       thus
been made is positioned in front of camera 25, and data relating to
the position of the saw blade relative to supporting element 17 are fed
into the computer on the basis of the position and the length of the saw
cut as detected by the camera.                           Then one or more
substrates 1 with products 3, for 30    example as shown in Figure 1, can
be supplied to the device 8, as is        indicated in the left-hand top
corner of Figure 6. Said substrates can        be picked up one by one by
means of the manipulator and be moved past the        cutting blade 10 so
as to separate fields 2 from each other. Substrate        1 is first
positioned in front of camera 25 by means of manipulator 13 35    for the
purpose of determining the position of fields 2 and in particular       the
position of the connecting ends, the solder balls or the like relative
to supporting element 17, in such a manner that supporting element 17 will
6        be so controlled that substrate 1 will be cut through correctly
between       fields  2. The manipulator shaft,  to which supporting
element 17 is       attached, will be led through slot 12 in cover 11
during the cutting       operation, and since cover 11 is movable in a
direction parallel to the 5    axis of rotation of cutting disc 10, cover
11 can be moved by manipulator       13 in order to move the substrate to
be cut through, on which products       are present, to the correct
position relative to cutting blade 10.                           During the
cutting operation, cutting blade 10 will       penetrate through the
substrate 1 to be cut, and possibly through coating 10    4, into the slot
23 present between suction cups 19. The cutting blade 



will thereby be cooled during said cutting by means of a cooling liquid
which is supplied via bores 24, as well as by a cooling liquid which is
sprayed against the cutting blade under the object to be cut through, that
is, on the side of solder balls 5, by means of spraying elements (not 15
shown) or the like during cutting.                           By using a
sufficient amount of cooling liquid, the        cutting dust or chips being
released when the objects are being cut will        be washed away by the
liquid flows, so that clean products will be        obtained. By
positioning the cutting blade under the products being cut 20    by the
cutting blade, the waste that is produced can easily fall down and
be discharged.                           The separated fields 2 can be
placed at a depositing        station 26. When a plurality of separated
fields 2 have been obtained in        this manner, the supporting element
coupled to the manipulator for picking        up the objects shown in
Figure 1 can be exchanged for a supporting element        17 which is
suitable for picking up a field as shown in Figure 2, wherein        each
product 3 is held by its own suction cup 19. Following the
determination of the position by means of camera 25 and the movement of
supporting element 17 derived therefrom, the products present in such a 30
field can be separated from each other, for example by cutting through
said field according to cutting lines 6 first, after which the field can
be cut through according to cutting lines 7 once the supporting element
17 supporting the products has been rotated through 90 . Also in this case,
water or a similar cooling liquid will be supplied to a sufficient degree
35    during cutting, of course, for cooling the cutting blade and washing
away        the dust and the like that is being released during cutting.
7                            After the products 3 have thus been separated
from each       other, they may be led, still connected to supporting
element 17, past       blowing nozzles (not shown), via which air, which
may or may not be heated,       is blown past the products so as to remove
adherent water. Then the  5    products can be deposited at a depositing
station 27, for example, from       where they can be supplied to further
processing devices or the like. 



Of course it is also conceivable not to separate fields        2 from each
other before the products 3 are separated from each other,        but
rather separate the products 3 present in a number of joined fields 10
2 directly from each other.
8    CLAIMS    1.    A method for separating products formed with a common
substrate from each other along      (a) cutting line(s), which products
each comprise one or more chips present on said substrate      and
connecting means connected thereto, whereby the connecting ends of the said
connecting      means which are accessible at the side of the substrate
opposite the side of the substrate      supporting the chip are of which
are intended for connecting purposes, characterized in that      the
products are clamped down on a supporting element by using a vacume, and
said      supporting element and a rotating cutting blade are moved
relative to each other along the      intended cutting line(s) so as to cut
through the substrate, whilst a liquid is being supplied at      the
location of said cutting line(s) on either side of the substrate. 2.     A
method according to claim 1, characterized in that the products are clamped
down on     the supporting element on the side of the products remote from
said connecting ends. 3.     A method for separating products formed with a
common substrate from each other along     (a) cutting line(s), which
products each comprise one or more chips encapsulated in a coating
applied to the substrate and connecting means connected thereto, whereby
the connecting     ends of the said connecting means which are accessible
at the side of the substrate opposite     the side of the substrate
supporting the chip are of which are intended for connecting     purposes,
characterized in that the products are clamped down on the supporting
element on     the side of the products remote from the connecting ends by
using a vacume, and in that the     supporting element and a rotating
cutting blade are moved with respect to each other along     the intended
cutting line(s) for cutting through the substrate. 4.     A method
according to any of the claims 1-3, characterized in that each product is
clamped down on the supporting element by means of its own suction cup,
wherein said 



suction cups are positioned on the supporting element in such a way that
grooves are present     between said suction cups. 5.     A method
according to any one of the preceding claims, characterized in that the
cutting    blade is positioned to cut the substrate from the underside of
said substrate. 6.    A device for carrying out the method according to any
one of the preceding claims,    characterized in that said device comprises
a cutting blade to be rotated about an axis of    rotation and a supporting
element which is provided with spaced-apart suction cups and pipes
9       connected thereto for generating a vacume on the side of the
suction cups       remote from said supporting element and with channels
for supplying a       liquid between said suction cups.       7.
A device according to claim 6, characterized in that  5    said device
comprises a manipulator for moving the supporting element with
respect to the cutting blade.       8.                 A device according
to claim 7, characterized in that       said device comprises a camera for
detecting the position of a product       clamped down on the supporting
element, and a computer controlling said 10    manipulator, which receives
signals from said camera.       9.                 A device according to
any one of the claims 5 - 7,       characterized in that said cutting blade
is guarded by a cover which is       movable in a direction parallel to the
axis of rotation of said cutting       blade, in which cover a slotted hole
is provided for passing a shaft which 15    supports said supporting
element.       10.                A device according to any one of the
claims 6 - 9,       characterized in that said device comprises means for
blowing moisture       from the products and drying said products.
11.                A device according to any one of the claims 6 - 10, 20
characterized in that said cutting blade is disposed substantially under
the path of movement of a supporting element to be moved by said
manipulator.    


