
;IJe3eQB\Q?86T\*.A CONVERSION KIT  Field of the Invention The present
invention relates to a sawing and sorting system. The system interacts
with, 5 or includes, a dicing machine which saws ("dices") a substrate with
many integrated circuits formed onto it to form individual integrated
circuits. The invention further relates to apparatus for use in such a
sawing and sorting system. Background of Invention Conventionally a
plurality of integrated circuits are formed simultaneously on a 10
semiconductor substrate, and the substrate is then diced to form individual
integrated circuits. Apparatus is know for feeding substrates into such a
dicing machine, and for sorting the diced integrated circuits. One type of
integrated circuit which is becoming increasingly popular is one having an
15 array of multiple electrical contacts (typically solder balls, known as
a ball grid array (BGA) packages, and pads in non-leaded packages, known as
a Quad Flatpack Non- Leaded (QFN) packages) in an array on one of its major
faces. The dicing of a substrate having a ball grid array on one of its
surfaces is typically performed with the surface of the substrate carrying
the balls facing upwards. It is known to perform a limited number 20 of
sorting operations on the singulated integrated circuit units to detect
abnormal (faulty) units. At each stage of the process following singulation
of the integrated circuit units, the manipulation of the units requires a
firm engagement of the units. In some circumstances this is achieved a
vacuum seal whereby the unit is held within a matrix by suction. In one
arrangement a metal "manifold" having an internal hollow 25 portion which
is applied a vacuum will have a surface divided into an array of recesses
with an aperture for each recess through which the vacuum will draw the
units. The units themselves axe delicate and can suffer damage through the
manipulation process and particularly, when draw near to the respective
metal recesses of the surface. 3o For this reason, a layer or coating of a
soft material such as rubber is placed on the surface such that the unit
contacts the soft layer rather than the metal surface.   2 Because of the
fine tolerances required for holding the small units it is a particularly
complex task to bond the layer to the metal surface. One difficulty in this
duplication process is the different tolerances required of the metal
surface as compared to the soft material. Therefore, the element having the
metal surface with the layer and the vacuum manifold are generally
expensive items should themselves need to be treated with care. As a result
of the manufacturing process, it is inevitable that the soft material layer
will 1o either wear or suffer damage. To prevent damage to the units, it is
therefore necessary to replace the soft material layer. However, because of
the aforementioned difficulties replacing the soft metal layer will also
require replacement of the entire element. It is therefore an object of the
present invention to reduce the cost of replacement 15 imposed by wear or
damage. Summary of the invention In light of the object, the invention
provides a support device for supporting a set of 20 integrated circuit
units, the device comprising a support member having a metal surface, said
surface having an array of recesses; a soft material layer, overlaying the
recesses of the metal surface so as to protect the units from damage caused
by contact with the metal surface, and; a vacuum means in communication
with said recesses, such that the vacuum means 



25 supports each unit within a respective recess, wherein the soft material
layer is formed of a plurality of independent inserts, each insert
engageable with at least one recess. Therefore, the invention provides for
replaceable inserts which will fit into the metal 30 surface and so on
damage to the soft material formed by the plurality of inserts instead of
replacing the entire element including the undamaged metal surface, it is
only necessary to replace those particular inserts that have suffered wear
or damage.   A further advantage of the present invention beyonds the cost
saving of replacing the entire element is the manufacturing cost. As
discussed creating a layered element of dissimilar materials being the soft
material such as rubber and the metal surface is a difficult and
potentially expensive exercise. Further, avoiding delamination of the layer
in use is a further problem to be overcome. In one embodiment of the
present invention, this is overcome through a mechanical engagement between
the insert and the metal surface. Alternatively, the inserts may be
chemically bonded to the metal surface. Thus, manufacturing of the element
as a whole avoids the layering process required of 10 the prior art and
instead applies simply on either a mechanical of chemical bonding of the
insert to the surface which may require little expertise or cost. In a
preferred embodiment, mechanically engageable inserts may have a barbed
portion which may engage with an internal shape of a portion of the recess,
such that, on 15 application of a force to the insert, the insert is "press
fit" into the recess through a corresponding engagement of the insert
barbed portion and internal shaped portion of the recess. In an alternative
embodiment, the insert may be bonded to the metal surface, which may 2o be
sufficient to hold the insert, but permitting selective removal of the
insert through heat, force or a combination of both. Such a bond may be
through a "hot melt" material which may be applied in a hot liquid form and
sets at room temperature. In one embodiment, each recess may be engaged
with a single recess. Alternatively, or in certain circumstances, as well
as, a single insert may overlay several recesses, and 25 either engage with
each recess, or sufficient recesses to maintain engagement. In a purely
illustrative, and non-limiting, example, one insert may overlay eight
recesses, and engage with only four peripherally located recesses. Further
to the manufacturing advantages because of the dissimilar inherent
tolerances of 30 a soft material and metal having the layer covering many
of the recesses, any inconsistency in the tolerances between individual
recesses and the layer will be multiplied by the number of recesses present
in the metal surface. In the present 



invention, however, any inconsistency in tolerance will apply to individual
recesses or in a preferred embodiment, a small number of recesses for a
multiple recess insert and thus, limiting any multiplication of the
inconsistency. 5 Further advantages to the present invention relates to a
balance between downtime of the equipment and the cost of spare parts. To
limit the lost production time through replacing an element, a fabricator
may keep in stock several replacement elements of the prior art. Such spare
equipment may include a Twin Chuck Table, Net lifter, Frame lifter and Idle
lifter, each of which may require the use of the support device of the
prior to art. To this end, being expensive items, the fabricator will need
to bear the cost of the non-productive spare equipment. Alternatively, the
present invention may require maintaining a stock of inserts only,
applicable for use with each of the above equipment. Being relatively
inexpensive items the fabricator may maintain this stock at a lower cost
without compromising lost production time. 15 In a further benefit the time
taken to replace the element of the prior art will be substantial, as this
may require the refit of a new element, alignment of vacuum seals
etc...This is compared to fitting the required inserts to the metal surface
which may be a fraction of the downtime and maintenance cost compared to
the prior art. 20 In a preferred embodiment, the inserts may be entirely
made of the soft material, said material including, but not limited to
polyurethane, natural rubber and silicone. It will be apparent to the
skilled person that other available relevant materials may also perform the
protective function of the invention, and so the invention is not limited
to 25 the above materials, but will include each of said relevant
materials. In a more preferred embodiment, the insert may comprise more
than one material. A material may be selected based on the particular
function of differing portions of the insert. For instance, the engagement
means of the insert may be of a different material 30 to contact surface of
the insert. The contact surface is that portion which contacts and protects
the units, and so is well suited to the soft material. However, an
engagement portion, corresponding to the engagement means may be of a
stiffer material to facilitate   mechanical engagement. As an illustrative,
non-limiting, example, a suitable material may include polypropylene, HDPE,
ABS etc. Further, if the engagement means includes a chemical engagement,
the engagement portion of the insert may include a material that suits the
type of chemical engagement. In a further embodiment, the selection of
multiple materials for the insert may also take into account the
compatibility of the various selections so as to both serve their
respective functions, and also facilitate efficient and effective
manufacture. 10 Brief Description of Drawings It will be convenient to
further describe the present invention with respect to the accompanying
drawings which illustrate possible arrangements of the invention. Other 15
arrangements of the invention are possible, and consequently the
particularity of the accompanying drawings is not to be understood as
superseding the generality of the preceding description of the invention.
Figure 1 a is a plan view of a support device according to the present
invention; 20 Figure 1b is a side elevation view of the support device of
Figure 1a; 



Figure 2a is a detail view of the soft material layer of the support device
according to the present invention; Figure 2b is a side elevation view of
the soft material layer of Figure 2a. 25 Figures 1a and 1b show a support
device 10 such as a vacuum pad for use with Twin Chuck Table, Net lifter,
Frame lifter and Idle lifter. Said devices are used to manipulate and
support units, such as integrated circuit chips singulated from a wafer.
The support device 10 includes a support member 15 which acts as a housing
for a 30 metal surface 20, a "manifold" chamber 35 for a applying a vacuum
and an overlay 30. The metal surface includes an array 25 of recesses 27
which correspond to the inserts 40 to which the support device 10 allocates
and supports the units. Because of the metal   surface representing a
hazard to the units, the overlay 30 cushions the effect of the units coming
in contact with the support device 10. In the prior art, this overlay is
formed of a sheet of rubber. The present invention, however, provides a
layer of individual inserts which, together form a layer, but individually,
correspond to one or a small number of the recesses 27. In this embodiment,
each insert 40 corresponds to a single recess 27, and thus forms a mosaic
of inserts which form the layer 30. to Figures 2a and 2b show a close up
view of the arrangement of inserts 40 and recesses 27. The inserts form, in
this embodiment, a tessellated layer of soft material, corresponding to the
array of recesses. Each insert 40 includes a barbed portion 50 and an
engagement portion 55. To engagement the insert with the recess 27, a force
is applied to the top of the insert 60, pressing the barb 50 into the
recess, and passed a 15 throat 37 of the recess. the throat 37 is of a
smaller corresponding size to the recess 27 itself, with the throat being
of a size to require the barb 50 to deform so as to pass through. Once the
barb 50 is clear of the throat, the throat then engages in a relaxed fit
with the engagement portion 55 of the insert. Thus, in this embodiment, the
insert is engaged with the recess through a press fit 52, with the insert,
on engagement, sitting in 20 an unstressed condition. In a preferred
embodiment, the insert may sit "snuggly" with a shoulder portion 57 of the
insert contacting the interface 58 between the recess 27 and the throat 37,
with this contact acting as a "stop" to both position the insert 40, and
prevent over application of force. 25 When supported by the support device
10, the unit 65 is held in place by a vacuum. The vacuum in this
embodiment, is generated by a negative pressure with the manifold chamber
35, with this chamber being in fluid communication with the unit 65 through
a conduit 45 passing through the insert 40. Thus, in this embodiment, the
conduit may be 30 a centrally located conduit 45, passing through the
center of the insert 40, so as to maintain the corresponding unit in a
central position in contact with the overlay portion of the insert.
CLAIMS 



1. A support device for supporting a set of integrated circuit units, the
device comprising a support member having a metal surface, said surface
having an array of recesses; a soft material layer, overlaying the recesses
of the metal surface so as to protect the units from damage caused by
contact with the metal surface, and; a vacuum means in communication with
said recesses, such that the vacuum means supports each unit within a
respective recess, wherein 10 the soft material layer is formed of a
plurality of independent inserts, each insert engageable with at least one
recess. using engagement means for engaging each insert with the at least
one recess. 2. The support device according to claim 1 wherein the
engagement means 15 includes one or both of mechanical engagement and
chemical bonding engagement. 3. The support device according to claim 2
wherein the mechanical engagement includes a press fitting between the
insert and at least one recess. 20 4. The support device according to any
one of the preceding claims wherein each insert is engageable with a single
recess. 5. The support device according to any one of claims 1 to 4 wherein
the insert is engageable with at least two recesses. 25 6. The support
device according to any one of the preceding claims wherein the soft
material is one or a combination of natural rubber, polyurethane or
silicone. 7. The support device according to any one of the preceding
claims wherein the 30 inserts include a second stiff material bonded to the
soft material for facilitating the engagement means.   8. The support
device according to any one of the preceding claims wherein the vacuum
means includes a vacuum pump in communication with the support member for
creating a negative pressure within an internal chamber of the support
member, such that each recess, and each portion of the insert corresponding
to each recess, includes an aperture through which the negative pressure
acts so as to draw in and engage with a unit corresponding to the recess.
9. An insert for use with a support device, said support device for
supporting a set of integrated circuit units, the device comprising 10 a
support member having the metal surface, said surface having an array of
recesses; a soft material layer, overlaying the recesses of the metal
surface so as to protect the units from damage caused by contact with the
metal surface, and; a vacuum means in communication with said recesses,
such that the vacuum means supports each unit within a respective recess,
wherein 15 the soft material layer is formed of a plurality of the
independent inserts, each insert engageable with at least one recess. 10. A
method of repairing a support device, said support device used to support a
set of integrated circuit units, the method comprising the steps of: 20
removing a damaged or worn insert from a recess of a support member of the
support device, said support member having a metal surface with an array of
said recesses; selecting a replacement insert for re-engagement with the
recess; engaging the insert with the recess, so as to permit a vacuum means
in communication with said recesses to support a unit within the respective
recess, wherein 25 the replacement insert completes a soft material layer
on the metal surface, said layer 
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