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(57) Abstract: A tool for applying an adhesive
tape (34) to the face (6) of a chuck (12), includes
a removable vacuum chamber (24) that is brought
info sealing engagement with the chuck and that is
indexed with respect o the chuck by locating pins
(32). The vacuum chamber includes a stamp (28)
on which the tape is mounted and 1o which the tape
is indexed by locating pins. The stamp is advanced
with the vacuum chamber toward the chuck until
the tape contacts the face of the chuck. The
stamp is withdrawn from the chuck, the vacuum is
relieved, and the vacuom chamber is removed from
the chuck. The holes in the tape register with those
in the face of the chuck, and air is prevented from
being trapped between the chuck by the vacuum
chamber.
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TOOL FOR APPLYING RESILIENT TAPE TO CHUCK USED FOR
GRINDING OR POLISHING WAFERS

Field of the Invention

The present invention is in the field of semicdnductor
manufacturing and it specifically relates to the grinding and
polishing of very thin and frangible wafers.

BACKGROUND OF THE INVENTION

As described in U.S. Patent No. 5,476,566 issued December
19, 1995 to Cavasin, semiconductor wafers are typically sawn to
approximately a 30 mil (0.76 millimeter) thickness as they are
being manufactured. Thereafter, electronic circuitry is formed
on one side of the wafer, called the front or active side. The
wafers may then be thinned in subsequent processing by a
backgrinding process wherein the backside, i.e., the side not
covered by circuit components, is ground until the wafer is of a
reduced thickness, typically on the order of 14 mils (0.36
millimeter),

Advances in device packaging have led to a demand for very
thin wafers, on the order of 8 mil (0.20 millimeter) in
thickness.

Unfortunately, the ongoing demand for thinner wafers has
been accompanied by an ongoing demand for larger-diameter
wafers. Wafers having a nominal diameter of 8.0 inches
(actually 200 millimeters) are replacing wafers nominally 6.0
inches (actually 150 millimeters) in diameter. As a result of
these converging trends, breakage of the wafers during
processing has become a serious problem. If the breakage occurs
after a number of process steps have been performed on the
wafer, the result can be costly, thereby undermining the
benefits gained by using larger diameter wafers. Thus, the

JP 2004-510334 A 2004.4.2
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forces applied to the wafers in the backgrinding process must be
applied uniformly across the wafer to minimize breakage.

The problem is further aggravated by the delicate nature of
the circuitry built up on the active front surface of the wafer,
which ideally should not be scratched by sliding under the
pressure applied by a chuck during the backgrinding process. To
protect the wafer against this eventuality, it is known in the
art (U.S. Patent No. 5,476,566) to apply an adhesive tape to the
front surface of the wafer to protect the circuitry while the
backside of the wafer is being ground to achieve a reduced
thickness.

In U.S. Patent No. 5,364,646 issued October 12, 1399 to
FKassir et al. there is described the advantageous use of a
resilient pad between the wafer and the chuck that supports the
wafer during the grinding process. The use of the resilient pad
is found to improve the flatness of the ground surface.

The present invention builds on this earlier work by
providing a tool that facilitates installing a resilient tape on
the chuck, rather than on the front side of the wafer. This
permits the resilient tape to remain in place while a number of
wafers are ground or polished in succession, and this is much
more efficient than the prior art technique of applying a
resilient tape to each wafer.

Several circumstances complicate the apparently simple
operation of applying an adhesive tape to the chuck that is used
to hold the wafer during grinding or polishing.

First, a widely used type of chuck is composed of an open
cell porous ceramic, which allows the wafer to be held against
the chuck by a vacuum applied through the ceramic material. B2As
grinding progresses, grinding dust tends to be pulled into the
pores of the ceramie chuck. These dust particles can come into
contact with the device side of the wafer, causing damage;
therefore, the dust is usually removed after each wafer has been
ground. The dust is typically removed by backflushing, whereby
water is forced through the porous ceramic chuck in a direction

JP 2004-510334 A 2004.4.2
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opposite the vacuum airflow. The backflushing would tend to
remove the tape from the chuck, but if the adhesion of the tape
were great enough to withstand the water pressure, then the
backflushing could not take place.

A second problem encountered in applying a tape to the
chuck is that the tape would tend to seal the ceramic material,
defeating the vacuum that is relied on for holding the wafer to
the chuck.

A third problem that the present inventors needed to solve
was preventing air from becoming trapped between the tape and
the chuck.

SUMMARY OF THE INVENTION

The approach taken by the present inventors is to replace
the porous ceramic chuck with a solid chuck having passages
through it to pexmit the vacuum to be applied to the wafer.
They then use a tape having aspertures that register with the
ends of the passages at the face of the chuck. Finally, to
prevent air from being trapped between the tape and the solid
chuck, the tape is applied to the chuck in a vacuum. To
facilitate applying the tape to the chuck, the inventors
developed a specialized toot that permits the operation to be
accomplished swiftly and flawlessly.

In accordance with a preferred embodiment of the invention,
a removable vacuum chamber fits over and sealingly engages the
chuck. The removable vacuum chamber is indexed to the chuck by
means of locating pins. Within the removable wvacuum chamber a
stamp is provided that is movable in a direction perpendicular
to the face of the chuck. The tape to be applied is indexed to
the face of the stamp, and then the stamp is advanced toward the
chuck to bring the tape into adhesive contact with the face of
the chuck. The absence of air within the chamber eliminates the
possibility of air being trapped between the tape and the face
of the chuck. After the tape has been applied to the chuck, the
stamp is retracted, the vacuum within the chamber is relieved,

JP 2004-510334 A 2004.4.2
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and the chamber is removed from the chuck, leaving the chuck
ready to receive a disc.

The novel features which are believed to be characteristic
of the invention, both as to its structure and method of
operation, together with further objects and advantages thereof,
will be better understood from the following description
considered in connection with the accompanying drawings in which
several embodiments of the invention are illustrated by way of
example. It is to be expressly understood, however, that the
drawings are for the purpose of illustration and description
only and are not intended as a definition of the limits of the

invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a side elevational view showing a first preferred
embodiment of the tool of the present invention; and,

FIG. 2 is a side elevational view showing an alternative
embodiment of the present invention.

DETATLED DESCRIPTION OF THE PREFERRED EMBODIMENT

In accordance with the present invention, the chuck 12 is
composed of a non-porous rigid material such as a non-porous
ceramic. The chuck is provided with a number of passages, of
which the passage 14 is typical, that extend completely through
the chuck and that are manifest as holes in the face 16 of the
chuck. When a wafer is being background, the front surface of
the wafer faces the face 16 of the chuck. On the opposite side
18 of the chuck is a chamber 20 that can be selectively
evacvuated by connecting a vacuum pump to the port 22,

In accordance with the present invention, a tool is used
for applying a tape to the face 16 of the chuck. In a preferred
embodiment, the tool includes a removable housing 24 that, when
placed over the chuck in sealing engagement forms a closed
chamber 26 that is evacuated when a vacuum pump is connected to
the port 22; air initially within the chamber 26 is drawn

JP 2004-510334 A 2004.4.2
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through the passages 14 into the chamber 20 and out through the
port 22.

Within the chamber 26, a stamp 28 faces the face 16 of the
chuck. The stamp 28 includes a planar face 30 that is
maintained parallel to the planar face 16 of the chuck as the
stamp is advanced toward the chuck. At least two locating pins,
of which the pin 32 is typical, protrude from the face 30.
These pins are used as follows.

At the beginning of the procedure, before the removable
housing 24 is placed over the chuck 12, the tape 34 which is to
be attached to the face 16 of the chuck is precut to the desired
size and shape, including an array of holes that are spaced to
register with the passages 14 of the chuck. The precut tape 34
is manually placed on the face 30 of the stamp, and the tape 34
is indexed to the stamp by shifting the tape until the locating
pins 32 extend through certain holes in the tape. The side of
the tape that faces the chuck bears an adhesive coating. Once
this has been done, the removable housing 24 is placed over the
chuck 12.

One or more locating pins, of which the pin 36 is typical,
index the removable housing 24 with respect to the chuck 12. &
vacuum is then applied at the port 22, and after the chambers
20 and 26 are sufficiently evacuated, the stamp 28 is advanced
toward the chuck 12. As the face 30 closely approaches the
face 16 of the chuck, the locating pins 32 advance into the
passages 14, thereby improving the accuracy with which the holes
in the tape 34 register with the passages 14 of the chuck.

The adhesive coating on the exposed side of the tape 34
adheres the tape to the face 16 of the chuck. The lack of air
in the chamber prevents air from being trapped between the tape
and the face of the chuck.

A number of possibilities exist for the design of the stamp
and there are a number of ways of moving it toward the chuck.
For example, in the preferred embodiment the face 30 of the
stamp includes a layer 38 of a resilient material (through which

JP 2004-510334 A 2004.4.2
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the locating pins 32 extend) to assure a uniform distribution of
pressure when the film is pressed against the face 16 of the
chuck. In one alternative embodiment, a weaker adhesive on the
side of the tape facing the stamp suffices to retain the tape on
the stamp before the tape makes contact with the face 16. Any
traces of this weak adhesive remaining on the tape after the
tape has been applied to the chuck may be removed by a suitable
solvent.

In another alternative embodiment, the tape :il.s drawn
against the stamp by a vacuum applied through the stamp. This
can be done by using either a porous stamp or a non-porous stamp
having passages through it, analogous to the manner in which the
chuck 12 retains a wafer. Clearly, the pressure in the chamber
26 must be controlled to be slightly greater than the pressure
at the face 30 of the stamp, until the tape has made contact
with the chuck. Thereafter, a slight overpressure may be
applied through the stamp to overcome any tendency of the tape
to cling to the face of the stamp.

Consistent with the present invention, any of several
technigues may be used to advance the stamp. In the preferred
embodiment of Figure 1, the stamp is pushed manually into the
housing 24. In alternative embodiments, the integrity of the
removable housing is not disturbed, and the moving mechanism is
located entirely within the chamber 26.

For example, in the alternative embodiment shown in Figure
2, an air-filled bellows 40 located above the stamp expands as
the vacuum is applied to the port 22, so as to push the stamp
toward the chuck. When the vacuum is relieved, the bellows
returns to its original smaller size. The action of the bellows
repeats automatically each time the vacuum is applied, ‘and the
use of the bellows eliminates the need for electrical or vacuum
feed-through on the housing 24. In still other embodiments, the

stamp could be driven by an electrical solenoid or motor.

In another alternative embodiment the chuck is removed from
the backgrinding machine and may be inverted to form the upper
end of the chamber 26. Gravity may then be relied on to keep
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the tape on the face 30 of the stamp prior to contact of the
tape with the face 16 of the chuck.

Thus, there has been described a tool for applying an
adhesive-coated tape to the face of a chuck that is used to hold
a wafer during grinding and polishing operations. The
application of an adhesive-coated resilient tape to the face of
the chuck is particularly helpful when backgrinding of the wafer
is performed, in that the resiliency of the tape prevents the
unyielding face of the chuck from damaging the frangible
electronic components on the front side of the wafer.

The foregoing detailed description is illustrative of
several embodiments of the invention, and it is to be understood
that additional embodiments thereof will be cbvious to those
skilled in the art. The embodiments described herein together
with those additional embodiments are considered to be within
the scope of the invention.
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We claim:
1. A method for applying a tape having an adhesive-coated

surface to the face of a chuck, for keeping a pattern of holes
precut in the tape in registration with an identical pattern of
holes in the face of the chuck, and for preventing air from
being trapped between the tape and the face of the chuck, said
method comprising the steps of:

indexing the tape on a stamp that includes locating pins
that extend through some of the holes in the tape, with
the adhesive-coated surface exposed to face the face of
the chuck;

evacuating the space between the stamp and the face of the
chuck;

advancing the stamp toward the face of the chuck until the
adhesive-coated surface of the tape comes into contact
with the face of the chuck;

withdrawing the stamp; and,

relieving the vacuum.

JP 2004-510334 A 2004.4.2
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2. A tool for use in bringing a resilient tape having a
pattern of apertures into contact with a face of a chuck having
an identical pattern of holes so that the apertures are in

registration with the holes, said tool comprising;

5 a stamp selectively movable in a direction perpendicular to
the face of the chuck and including first locating means
for accurately positioning the resilient tape with
respect to the stamp;

second locating means for accurately positioning said stamp
10 with respect to the face of the chuck;

means for evacunating the space between said stamp and the
face of the chuck; and,

means for advancing said stamp toward the face of the

chuck.

15 3. The tool of Claim 2 wherein said means for advancing includes
a bellows bearing against said stamp and advancing said stamp
toward the face of the chuck as the space betwesen said stamp and
the face of the chuck is evacuated.

4. Apparatus for grinding a back surface of a wafer that has
20 circuitry deposited on a front surface, without damaging the
circuitry, said apparatus comprising:

a chuck having a face and composed of a non-porous material
having passages extending through it, said passages

terminating at holes in the face of the chuck;
25 means for evacuating the passages;

a resilient tape affixed to the face of the chuck and
having apertures in

registration with the holes in the face of the chuck; and,

a wafer having its front surface in contact with said
30 resilient tape, so that the back surface is presented

for grinding.
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5. A method for grinding a back surface of a wafer that has
circuitry deposited on a front surface, without damaging the
circuitry, said method comprising the steps of

adhering a resilient tape to a chuck;

5 placing the wafer into the chuck with the front surface of
the wafer facing the

resilient tape, whereby the resilient tape protects the

front side of the wafer from the chuck; and
grinding the back surface of the wafer.

10 6. The method of Claim 5 wherein the chuck has a face
that includes a pattern of holes and wherein the resilient tape
includes a matching pattern of apertures, and comprising the
initial step of:

positioning the resilient tape so that the apertures in the
15 resilient tape are inregistration with the holes in the
face of the chuck.

10
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7. A method for polishing a first side of a wafer that also
has a second side, said method comprising the steps of:
adhering a resilient tape to a chuck;

placing the wafer into the chuck with the second side of
5 the wafer facing the

resilient tape; and
polishing the first side of the wafer.

8. The method of Claim 7 wherein the chuck has a face
that includes a pattern of holes and wherein the resilient tape
10 includes a matching pattern of apertures, and comprising the
initial step of:

positioning the resilient tape so that the apertures in the
resilient tape are in registration with the holes in the
face of the chuck.

11
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