
16 June 2005 IN-PROCESS TAPE BUR MONITORING FIELD OF THE INVENTION The
present invention relates generally to backgrinding semiconductor wafers,
5 and more particularly to preventing excess tape bur from damaging the
wafer during  backgrinding. BACKGROUND OP THE INVENTION An exemplary
semiconductor wafer 100 is shown in Fig. IA. The wafer 100 is  10 formed by
slicing a thin circular disk from a purified block of silicon. The wafer
100 may  have a thickness ranging from 500 to 1000 microns. A typical wafer
100 may have a  thickness of approximately 740 microns. An integrated
circuit fabrication process may be  used to form a plurality of
semiconductor dies 101 upon the wafer 100. Fig. 1B is a cross  sectional
view of the wafer 100 and shows that the dies 101 are located near the
front 15 surface 103 of the wafer. After the dies 101 have been formed, a
sawing process is typically  used to separate the dies 101 from the wafer
100. Since the dies 101 are separated  portions of the wafer 100, the dies
101 have the same thickness as the wafer 100 (e.g., 740  microns). Each die
101 may be mounted within a package 150 to form a semiconductor  20 chip
200, as shown in Fig. 2. The package 150, which is designed to protect the
die 101 and to coupled a plurality of leads 125 to the die 101, is only
compatible with dies 101 1 16 June 2005 having a specified range of
thickness. For example, a commercial die package may be  



designed to accommodate dies having a thickness of approximately 305
microns. It is  often desirable to reduce the thickness of the
semiconductor package. One method of  reducing the thickness of a package
is to use a thinner package, which often requires the 5 use of thinner dies
101, For example, some packages may only be compatible with  significantly
thinner (e.g., 100 micron thick) dies 101. Thus, both conventional and thin
profile packages often require dies 101 which are much thinner than most
wafers 100. The procedure to reduce the thickness of the dies 101 so that
they are  compatible with a given package design is known as backgrinding.
This procedure takes 10 advantage of the fact that the dies 101 are formed
near the front surface 103 of the wafer.  Thus, the back surface 104 of the
wafer may be ground down to reduce the thickness of  the wafer 100, and the
dies 101 formed thereon, if the mechanical stress associated with
backgrinding can be controlled to avoid fracturing the wafer 100 or
damaging the dies  101. Fig. 3 is a block diagram of a backgrinder 402,
which includes a chucktable 300 and 15 .. grinding wheel 310. The
chucktable 300 is used to flatly support the wafer 100 as it is
backgrinded by the grinding wheel 310. The flat support offered by the
chucktable 300  distributes stress induced by the grinding wheel 310,
thereby reducing the chance of wafer  fracture. Additionally, referring
also to Fig. 5, a layer of protective tape 320 is attached to  the front
surface 103 of the wafer 100 by a tape applicator 400. Thus, the layer of
20. protective tape 320 lies between the front surface 103 of the wafer 100
and the chucktable  300, thereby protecting the dies 101 and further
absorbing mechanical stress. 16 June 2005 -3 However, as illustrated by
Fig. 4, when excess tape 325 extends significantly  



beyond the perimeter of the wafer 100, that excess tape 325, also known as
tape bur 325,  may become trapped and folded between the chucktable 300 and
the wafer 100. The tape  bur 325 can prevent the chucktable 300 from flatly
supporting the wafer 100, and increase  5 the possibility of uneven back
side grinding and possible wafer fracture. In order to minimize this
problem, the wafers 100 are processed by a tape cutter  401 before they are
backgrinded. The tape cutter 401 is responsible for trimming the
protective tape 320 at or near the perimeter of the wafer 100, thereby
removing any tape  bur 325. However, the tape cutter 401 cannot
consistently guarantee that each processed 10 wafer 100 is free of tape bur
325 because the tape cutter 401 is susceptible to several  malfunctions.
Thus, under certain circumstances, a tape cutter 401 may output a wafer 100
with tape bur 325 for subsequent processing by the backgrinder 402.
Accordingly, there is  a need for an apparatus and a method to prevent a
tape cutter from outputting a wafer with  tape bur for subsequent
processing by a backgrinder. 15 SUMMARY OF THE INVENTION  The present
invention provides an cutting apparatus comprising:  a support for holding
a wafer having a protective tape thereon; a cutting element placed at a
first predetermined distance from said support for  20 moving relative to
said support to cut a portion of the prospective tape from the wafer  when
the wafer is placed on the support; a sensor for detecting if the portion
of the protective tape on the wafer is properly  removed by said cutting
element; a transport mechanism for moving the wafer from the support to a
grinding  



25 apparatus if the portion of the protective tape on the wafer is properly
removed; and a circuit for initiating corrective action to stop the
transport mechanism from  moving the wafer to the grinding apparatus when
the sensor detects that the portion of  protective tape is not properly
removed from the wafer by said cutting element. The present invention
further provides a method for processing wafers for  30 backgrinding
comprising: receiving a wafer having a protective tape thereon; cutting the
protective tape at a predetermined distance from the perimeter of the 16
June 2005 -4 wafer; sensing whether said cutting has properly removed the
protective tape; moving said wafer to a backgrinding apparatus if the
protective tape has been  properly removed; and 5 taking a corrective
action by not moving said wafer to the backgrinding  apparatus if said
protective tape has not been properly removed. Some embodiments of the
invention relate to generally a method and apparatus  for preventing wafer
breakage, caused the presence of a tape bur, during a wafer thinning
process. A sensor is added to the tape cutting unit. The sensor enables the
tape cutting 10 unit to detect whether the protective tape has been
properly trimmed. If the sensor  concludes that the protective tape has not
been properly trimmed, the tape cutter unit can  take corrective action to
prevent a wafer having the improperly trimmed tape from being  processed by
the backgrinder. For example, the sensor can trigger a circuit which halts
the  



tape cutter. Alternatively, the circuit can cause the tape cutter to route
the improperly 15 trimmed wafer to an alternative area, where it can be
examined by a technician or  reprocessed. BRIEF DESCRIPTION OF THE DRAWINGS
The foregoing and other advantages and features of the invention will be
more  clearly understood from the following detailed description of
preferred embodiments of the  20 invention which is provided in connection
with the accompanying drawings. FIG. I A is a top view of a semiconductor
wafer containing a plurality of dies;  FIG. 1B is a cross sectional view of
the semiconductor wafer illustrated in FIG IA; FIG. 2 illustrates a
semiconductor die and package; 25 FIG. 3 illustrates a backgrinder
containing a wafer having a layer of protective  tape attached to its front
surface supported by a backgrinder chucktable; FIG. 4 illustrates how tape
bur can prevent the chucktable of a backgrinder from  flatly supporting a
wafer; FIG. 5 is a block diagram of a system used for backgrinding; 16 June
2005  FIGS. 6A and 6B are illustrations of a portion of a prior art tape
cutting unit;  and FIGS, 7A and 7B are illustrations of a portion of a tape
cutting unit in  accordance with an embodiment of the present invention. S
DETAILED DESCRIPTION OF THE INVENTION 



Now referring to the drawings, where like reference numerals designate like
element, there is shown in Fig. 5 a block diagram c,,2 system for
backgrinding wafers.  wafer 100 is processed by a rape applicator 400,
which attaches a protective tape 320 to the 10 front surface 103 of the
wafer 100. Excess tape surrounding the wafer, known as tape bur  326, is
trimmed at or near the perimeter of the wafer 100 by a rape cutter 401. The
wafer  100 is subsequently processed by the backgrinder 402, which grinds
the back surface 104  of the wafer 100 until the wafer 100 has been ground
down to the desired thickness;  Although Pig. 5 illustrates the tape
applicator 400, the cape cutter 401, and the 15 backgrinder 402 as separate
devices, it should be appreciated these devices 400-402 may be  partially
or fully integrated into a lesser number of devices. For example, the tape
applicator 400 may be combined with the tape cutter 401, or the tape cutter
401 may be  integrated with the backgrinder 402. Fig. 6A and 6B are more
detailed diagrams Of 'A prior art tape cutter 401. Pig. 20 6A is a top view
while pig. 6B is a side view. The tape cutter 401 accepts a wafer 100
including a layer of protective tape 320 applied to the front surface 103
of the wafer 100. 5 16 June 2005 The tape cutter 401 includes a cutting
clement 410 and an overload sensor 412. The  cutting element may be any
tool capable of cutting the protective tape 320. For example,  the cutting
element 410 could be a heater blade. The cutting element 410 is positioned
at  or a predetermined short distance beyond the perimeter of the wafer 100
and may be 5 rotated about the wafer 100 in order to remove tape bur 325.
Alternatively, the cutting  element 410 may be stationary while the wafer
100 is rotated. The overload sensor 412  



measures the stress encountered by the cutting element 410 and is designed
to shut off or  otherwise disengage the cutting element 410 if unusual
stress is encountered. After the  wafer 100 has been processed by the tape
cutter 410, the wafer 100 is made available to the  10 backgrinder 402.
Unfortunately, the tape cutter 401 is incapable of consistently supplying
wafers  100 to the backgrinder 402 which are free of tape bur 325. A wafer
100 which has been  processed by the rape cutter 401 may have tape bur 325
due to a several reasons. Par  example, the cutting element 410 may
malfunction and fail to cut the tape 320. i5 Alternatively, the cutting
clement 410 may not be aligned properly and might not cut the  tape 320 at
the proper location. Unusual stress may have been measured by the overload
sensor 412 thereby causing the cutting element to be turned off or
disengaged. Since the  rape cutter 401 always outputs its processed wafers
100 to the backgrinder 402, there is a  possibility that a wafer 100 with
tape bur 325 may be given to the backgrinder 402. 20 The tape cutter 401'
according to the present invention is shown in Fig. 7A  (top view) and 7B
(side view). The tape cutter 401' is similar to the prior an tape cutter
401, but includes a sensor 420 which is coupled to a circuit 430. In the
exemplary 6 16 June 2005 embodiment, the sensor 420 is a mechanical sensor
which is placed behind the cutting  element 410 relative to the direction A
of cutting at a predetermined short distance (e.g.,  0.5 mm) from the
perimeter of the wafer 100. The short distance is chosen based on how  much
tape can protrude from the perimeter of the wafer 100 without increasing
the risk of 5 improper wafer backgrinding due to a tape but. Thus, the
sensor 420 may be placed at  



varying distances from the perimeter based upon, for example, the thickness
or the stiffness  of the protective tape 320. Alternatively, the sensor 420
may be any other type of sensor  capable of differentiating between the
presence and absence of the protective tape. For  example, the sensor could
be an optical sensor. 10 The sensor 420, which is coupled to a circuit 430
and which is provided behind  the cutting element 410 relative to the
direction A of cutting, is used to determine whether  the cutting element
410 properly and completely removed the tape but 325 during a tape  cutting
operation. If the sensor 420 detects a tape bur 325 after the cutting
operation, the  circuit 430 causes the tape cutter 401' to take corrective
action. The corrective action can 15 be any action which prevents the wafer
100 with tape but 325 from being processed by the  backgrinder 402. In the
exemplary embodiment, the circuit 430 halts the tape cutter 401'  and
prevents automated movement of the wafer 100 to the backgrinder 402.
Alternatively,  the tape cutter 401' could be triggered by sensor 420 and
associated circuit 430 to route  improperly trimmed wafers 100 to an
alternate location (e.g., a reprocessing area). It is 20 also possible to
stop operation of the backgrinder 402 by a signal from circuit 430 when
the backgrinder 402 receives a wafer containing a tape bur 325. 7 16 June
2005 While certain embodiments of the invention have been described and
illustrated  above, the invention is not limited to these specific
embodiments as numerous  modifications, changes and substitutions of
equivalent elements can be made without  departing from the spirit and
scope of the invention. Accordingly, the scope of the present 5 invention
is not to be considered as limited by the specifics of the particular
structures  



which have been described and illustrated, but is only limited by the scope
of the appended claims. 8 9 16 June 2005 What is claimed: 1. A cutting
apparatus comprising: a support for holding a wafer having a protective
tape thereon; a cutting element placed at a first predetermined distance
from said support for  moving relative to said support to cut a portion of
the prospective tape from the wafer  when the wafer is placed on the
support; a sensor comprising a detector for detecting if the portion of the
protective tape  on a wafer is properly removed by said cutting element,
said detector being positioned  relative to said protective tape to perform
the detecting; a transport mechanism for moving the wafer from the support
to a grinding  apparatus if the portion of the protective tape on the wafer
is properly removed; and  a circuit for initiating corrective action to
stop when the sensor detects that a protective tape is not properly removed
from a wafer by said cutting element. 2. The apparatus of claim 1, wherein
the circuit for initiating corrective action stops  operation of said
cutting element. 3. The apparatus of claim 1, wherein the circuit for
initiating corrective action  prevents the grinding apparatus from grinding
the wafer. 4. The apparatus of claim 1, wherein said detector comprises a
mechanical element  



for detecting said tape. 5. The apparatus of claim 1, wherein said first
predetermined distance is  approximately 0.5 mm from the edge of the wafer
when the wafer is placed on said  support. 6. The apparatus of claim 1,
wherein the sensor is placed behind the cutting element  in a direction of
cutting action of said cutting element. 10 16 June 2005 7. A method for
removing a portion of a protective tape from a semiconductor wafer
comprising: cutting the protective tape at a predetermined distance from
the perimeter of the wafer, sensing whether said cutting has properly
removed the protective tape determining  whether protective tape exists at
said predetermined distance from the perimeter of the  wafer, and taking a
corrective action if said protective tape has not been properly removed. 8.
The method of claim 8, wherein the corrective action is halting further
cutting  operation. 9. The method of claim 8, wherein the step of sensing
is a mechanical sensing.  10. The method of claim 8, wherein the step of
sensing is an optical sensing. 11. The method of claim 8, wherein said
predetermined distance is approximately 0.5 mm. 


