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IN-PROCESS TAPE BUR MONITORING

FIELD OF THE INVENTION
The present invendon relates generally to backgﬁndiné semiconductor wafers, -
and more particularly to prevendng excess tapé bur from damaging the wafer during

backgrinding.

BACKGROUND OF THE INVENTION
An exemplary semiconductor wafer 100 is shown in Fig. 1A. The wafer 100 is

formed by slicing a thin circuldr disk from a purified block of silicon. The wafer 100 may

-have a thickness fznging from 500 to 1000 microns. A typical wafex 100 may have a

thickness of approximately 740 microns. An integrated circuir 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 thc- wafer 100 arid s'ﬁows thg; the dies 101 are iocatcd near the front

surface 103 of the wafer. After the dies 101 have been formed, a sawing process is typically

used to scparate the dies 101 from the wafer 100. Since the dies 101 are separated

portons 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
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
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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. Itis
often desirable to reduce the thickness of the semiconductor package. Onc method of

reducing the thickness of a package is to use a thinner package, which often requires the

~ 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 paékagc design is known as backgrinding. This procedure takes
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 associatcd with

backgrinding can be controlled to avoid fracturing the wafer 100 or damaging the d1cs

- 101. Fig. 3isa block diagram of a backgnndcr 402, which mdudcs a chuckeable 300 and

. grinding wheel 310. The chucktable 300 is used to flatly support the wafer 100 as itis

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 atrached to
the front surface 103 of the wafer 100 by a tape applicator 400. Thus, the layer of
protective tape 320 lies between the froht surface 103 of the wafer 100 and the chucktable

300, thereby protecting the dics 101 and further absorbing mechanical stress.
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However, as illustrated by Fig. 4, when excess épc 325 exrends signiticantly
beyond the perimeter of the wafer 100, that cxg:c;ss tape 325, also known as tape bur 325,
ma? become trapped and folded between the chuckmbl;: 300 and the wafer 100, The tape
bur 325 can prevent the chuckrable 300 from flatly supporting the wafer 100, and increase

the possibility of uncven 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 peﬁﬁcter of the wafer 100, thcreﬁy removing any tape
bur 325. However, the tape cutter 401 cannot consistently guarantee that cach processed
wafer 100 is free of tape bur 325 because the tape .cuttcr 401 is susceptible to several

malfunctions. Thus, under certain dreumstances, a tape curter 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.

SUMMARY OF THE INVENTION
The present invention is directed at a method and apparatus for preventing
wafer breakage, caused the presence of a tape bur, during a wafer thmmng process. In the
present invention, a sensor is added to the rape cutting unit. The sensor cnables the tapc.
curtdng unit to detect whether the protective tape has been properly trimmed. If the sensor
concludes that the protective tape has not been properly aimmed, the tape cutter unit can

take correcdve action to prevent a wafer having the improperly trimmed tape from being
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processed by the backgrinder. For example, the sensor can tigger a cixcuit which halts the
tape cutter. Alternatively, the circuit can cause the tape cutrer to route the improperly

trimmed wafer to an alternate area, where it can be examined by a technician or
N :

reprocessed.

BRIEF DESCRIPTION OF THE DRAWINGS
The forgomg and other advantages and features of the invention will be more
clearly understood from the following detailed description of the invention which is

provided in connection with the accompanying drawings.
FIG. 1A is a top view of a semiconductor wafer containing a plurality of dies;

FIG. 1B is 2 cross sectional view of the semiconductor wafer illustrated in FIG -

FIG. 2 illustrates a semicortductor dic and package;

FIG. 3 illustrates a backgrinder conuining a wafer having a layer of protective

tape attached to jts front surface supported by a backgrinder chucktable;

FIG. 4 illustrates how tape bur can prevent the chuckrable of a backgrinder

from flatly supporting a wafer;

FIG. 5 is a block diagram of a system used for backgrinding;
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F1GS. 6A and 6B are illustrations of a portion of 2 prior art tape cutting unit;

and

FIGS. 7A and 7B are illustrations of 2 portion of 2 tape cutting unit in

accordance with the present invention.

DETAILED DESCRIPTION OF THE INVENTION

Now referring to the _drawin:gg where like reference numerals designate like
elements, there is shown in Fig. 5 a block diagram of a system for backgrinding wafers. A
wafer 100 is processed by a tape applicator 400, which attaches a protective tape 320 to the
front surface 103 of the wafer 100. Excess tape surrounding the wafer, known as tape bur
328, is trimmed at or near the pcrimétcr of the wafer 100 by a tape cutter 401. The wafer
100 is subsequently processed by the backerinder 402, which grinds the back surface 104
of the wafer 100 until the wafer 100 has been. ground down to the desired thickness,

Although Fig. 5 illustrates the tape applicator 400, the tape cutter 401, and the

backgrinder 402 as separate devices, it should be appreciated th;se devices 400-402 may be

partially or fully integrated into a lesser number of devices. Por 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. Fig.
6A is a top view while Fig. 6B is a side view. The tape cutrer 401 accepts 2 wafer 100

including a layer of protective tape 320 applied to the front surface 103 of the wafer 100.
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The tape cutter 401 includes a cutting clement 410 and an 6vcr1§ad sensor 412. The
cutting element may be any too capable of curting the prozc@c tape 320. For example,
the .cu't.ting element 410 could be a heater blade. The cutting element 410 is positioned at
or 2 predetermined short distance beyond the perimeter of the waf_cr 100 and may be
rotatad abt-mt ﬂzc wafer 106 in order to removc'tape bur 325. Alrernatively, the cutting
clement 410 may be stationary wt;ilc the wafer 100 is rotated. foc overload sensor 412
measures the stress encountered by the cutdng element 410 and is designed to shut off or
otherwise disengage . the cutting element 410 if unusual stress is encountered. After the

wafer 100 las been processed by the tape cutter 410, the wafer 100 is made available to the
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 tape cutter 401 may have tape bur 325 due to a several reasons. For
example, the cxittixig element 410 may malfunction and fail to cut the tape 320.
Altemnatively, the cutting clement 416 may not be aligned propcz.:ly 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 cﬁtting element to be turned off or disengaged. Since the
tape cutter 401 alwaly.s outputs its processed wafers 100 to the b#ckgrindcr 402, thereis a

possibility that a wafer 100 with tape bur 325 may be given to the backgrinder 402.

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 art tape cutter

401, bur includes a sensor 420 which is coupled to a circuit 430. In the exemplary
. . :



10

15

20

embodiment, the sensor 420 is 2 mechanical sensor which is placed behind the cutting
element 410 rclativ.c to the direction A of cutting at a predetermined short distance (e.g.,
0.5 m@) from the perimeter of the wafer 100. The sho;'t distance is chosen based on how
much tape can protrude from the perimeter of the wafer 100 without increasing the risk of
improper wafer backgrinding due to a tape bur. Thus, the sensor 420 may be placed at
varying distances from the pcrimeicr basc-d' upon, for example, the t.hickncss 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. -

The sensor 420, which is coupled to 2 circuit 430 and which is-provided behind
the cutting clement 410 relative to the direction A of cutting, is used to determine whether
the cutting element 410 properly and completely removed the tape bur 325 during a tape
cutting operation. If the sensor 420 detects a tape bur 325 after the cut&ng opc;ation, fhc
circuit 430 causes the tape cutter 401’ to take corrective action. The corrective actic;n can
be any action which prevents the Waf;r 100 with tape bur 325 fr;)m being processed by the
backgrinder 402. In the exemplary embodiment, the circuit 430 halrs the tape cutcer 401
and prevents automated movement of the wafer 100 to the backgrinder 402. Alt_:cmativcly,
the tape cutter 401’ -could be uiggt;:’cd by sensor 420 and associated circuit 430 to route
improperly tri.mn;cd wafers 100 to an alternate locadon (e.g., 2 rcproccssi.tig area). Itis
also possible fo stop operadon of the backgrinder 402 by a signal from circuit 430 when

the backgrinder 402 receives a wafer containing a tape bur 325.



‘While certain embodiments of the invention have been dcscribcd.and illustrated
above, the invention is not limited to these specific embodiments as numerous .
modifications, changes and substitutions of equivalent ;l;tmcnts can be made without
departing from the spirit and scope of the inventon. Accordingly, the scope of the present
invendon is not to be considered as limited by the specifics of the particular structu_rcs

which have been described and illustrated, but is only limited by the scope of the appended
claims.
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What is claimed as new and desired to be protected by Letters Patent of the

United States is:

1. An cutting apparatus for removing 2 portion of a protective tape from a wafer,

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 suppart to cut protective tape from a wafer placed on the support;

a sensor for detecting if protective tape on a wafer is properly removed by said -
cutting clement; and
a circuit for initiating corrective action when the sensor detects that a protective tape

W

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 apparatus.



10

15

‘ . % c L M S *

3. 1ne apparatus of claim 1, wherein the crcuit for mitauag correctve action, prevents

a wafer on said support from being moved to a grinding area.

4. The apparatus of claim 1, wherein the circuit for initiating corrective action prevents

a backgrinding apparatus from grinding the wa_fcr;
5. The apparatus of claim 1, wherein the sensor is an mechanical sensor.
6. The apparatus of claim 1, wherein the sensor is an optical sensor.

7. The apparatus of claim 1, wherein said first predetermined distance is approximately

0.5 mm from the edge of a wafer pliced on said support.

8. The apparatus of claim 1, wherein the sensor is placed behind the cutting élement in

a direcdon of cutting action of said cutting element.
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Y. . Amethod 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;
5 " sensing whether said cutting has properly removed the protective tape; and

taking a corrective action if said protective tape has not been properly removed.

10.  The method of claim 9, wherein the step of sensing further comprises sensing

whether said protective tape exists at said predetermined distance from the perimeter of the

10 wafcr

11.  The method ofclaim 9, whcrc_:.n the corrective action is halting further cutting

operation.

15 12. The method of claim 9, wherein the corrective action is preventing the wafer from

being subsequently backgrinded.

13.  The method of claim 9, wherein the step of sensing is a mechanical sensing,
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14, The method of claim 9, wherein the step of sensing is an optical sensing.

15. The method of claim 9, wh;rcin said predetermined short distance is approximately

5 0.5mm.
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