16 June 2005 | N- PROCESS TAPE BUR MONI TORI NG FI ELD OF THE | NVENTI ON The
present invention relates generally to backgrindi ng sem conductor wafers,
5 and nore particularly to preventing excess tape bur from damagi ng the
waf er during backgrinding. BACKGROUND OP THE | NVENTI ON An1%{EH§g@Py
sem conductor wafer 100 is shown in Fig. A The wafer 100 is ormed by
slicing a thin circular disk froma purified block of silicon. The wafer
100 may have a thickness ranging from500 to 1000 m crons. A typical wafer
100 may have a thickness of approximtely 740 microns. An integrated
circuit fabrication process may be used to forma plurality of
sem conduct or dies 101 updﬁq GE'B&T&%.BWQ oss sectional
view of the wafer 100 and shows that the dies 101 are |ocated near the
front 15 surface 103 of the wafer. After the dies 101 have been fornmed, a
saw ng process is typically wused to separate the dies 101 fromthe wafer
100. Since the dies 101 are separated ortions of the wafer 100, the dies
101 have the sane thickness as THEDNGFefHEOBNVENFION40 nicrons). Each die
101 may be nounted wi thin a package 150 to forma sem conductor 20 chip
200, as shown i n Filye pResedtievomiokagleted glneruity tohbackgriiading senlicondymrat watkes) he
die 101 and to coupled a plurality of leads 125 to the die 101, is only
conpat i §| e and nfordipasicllitly’ko peewdbfify 200G &@/&M@n&ﬁﬁﬁ%{dg@kc R @l uPing
t hi ckness. For exanple, a conmercial die package may be

backgrinding,

BACKGROUND OF THE INVENTION
An exemplary semiconductor wafer 100 is shown in Fig. 1A. The wafer 100 is
10  formed by slicing 2 thin circuldr disk from a purified block of silicon. The wafer 100 may
have a thickness ranging from 500 0 1000 microns. A typical wafer 100 may have a
thickness of approximately 740 microns. An integrated cirenit fabrication process may be
used to form a plurality of semiconductor dies 101 upon the wafer 100. Pig. 1B is a cross
‘ sectional view 6f thc'wafcr 100 and shows that the dies 101 are located near the front
15 surface 103 of the wafer, After the dies 101 Havc been forrncd,.a sawing process is typically
used tO separate thc-dics 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 Rig. 2. The package 150, which is designed to protect the die 101
and to coupled a pluraliry of leads 125 to the die 101, is only compatible with dies 101

1



desi gned to accommpdate di es having a thickness of approximtely 305
mcrons. It is often desirable to reduce the thickness of the

sem conduct or package. One nethod of reducing the thickness of a package
is to use a thinner package, which often requires the 5 usggofynkopger dies
101, For exanple, sone packages may only be conpatible with significantly
thinner (e.g., 100 mcron thick) dies 101. Thus, both conventional and thin
profile packages often require dies 101 which are nuch thinner than nost
waf ers 100. The procedure to reduce the thickness of the dies 101 so that
they are conpatible.wth a given package design is kn as, backgri ndi ng.
Thi s proce%ﬁ%staﬁégﬁ%%ﬁag%‘g‘é“‘gf ©h fﬁ?ﬁﬂ‘"‘ﬁﬁé’gwce%‘dﬁﬁf BFPS or med
near the front %ﬂrface 103 of the wafer. Thus, the back surface 104 of the
waf er may NESigRestisRrtommadsts dgybavingrethickneseof spprordmatply 308fraicroms0 Itind ¢ he
dies 101 fornmed thereon, if the nechanical stress associated with

backgri ndi wfen dasitabletntedotd thd thickmesooftht semicondngor peckued. e®nd G tard of
damagi ng the dies 101. Fig. 3 is a block diagram of a backgrinder 402,

whi ch i ncl wethsrirg dietthickadss of 3&-kagis 16 use 2 Himmdipadk b8 SOhichB blen Fifhires the
chucktable 300 is used to flatly support the wafpgr %go as it is

backgr i ndedsdwr thitencd'didddiond 2 @&Impld QombEckd gl nRYRRY be Of t he
chuckt abl e .300 distributes st ressﬁ%’ngﬁicgﬁcﬁaf%t ﬁ%ygrl n%cl néﬁ#@gﬁ%o,
thereby regy 'Q&l&!h&]i&n& fer .f 1u di t.i gpal | referri
also to Fi g.gﬁ%ﬁ, al ayer gg'gbﬁfg{)\é@f‘l%\?e ‘%@ °§Z@l‘i ?%é‘f’tbé’glﬁéan%@&m Sl iy
surface 10 the waf 100 by.a e applicator 400. Thus, the |ayer of
20. prot ec? O\C}{elcP%{%%g?i%{%%@%%%L&DWH@RWBMME%%@WW ‘er 100
and the chucktable 300, thereby protecting the dies 101 and further
absor bi ng nechani stress. 16 June 2005 -3 However, as illustrated by
Fig. 4, when excegﬂ]f 8’55‘%‘?5 gyt a@%&g&mwﬁh dics 101 so thar they are

compatible with a given package design is known as backgrinding. This procedure takes

10  advantage of the fact that the dies 101 axe formed near the front surface 103 of the wafer.
Thus, the back surface 104 of the wafer may be ground down to reduc? the thickness of
the wafer 100, and the dies 101 fc‘mncd 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 disgram of a backgrinder 402, which inchudes a chuckeable 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
fracrure, Additiopaﬂy, 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

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.




beyond the perineter of the wafer 100, that excess tape 325, also known as
tape bur 325, my becone trapped and fol ded between the chucktable 300 and
the wafer 100. The tape bur 325 can prevent the chucktable 300 fromflatly
supporting the wafer 100, and increase 5 the possibility qf jpewessback
side grinding and possible wafer fracture. In order to mnimze this
problem the wafers 100 are processed by a tape cutter 401 before they are
backgri nded. The tape cutter 401 is respoqétble for trimm ng the

protective tape 320 at or near the perinetér of the wafer 100, thereby

renoving any tape bur 325. However, the tape cutter 401 nnot ..
consi stent |y guar anf@uetshats dhstatsd dvekiged: T%W@‘Fssltéﬁ ﬁi? fexieady pigpificantly,

325 because ﬂe@g d S S ?141:93' walerSHRE Gl ieQ%e%s &@233?\56\ hRb knBBhfd 5T @3?2'130 0

Thus, under cértain Tircunstances, a tape cutter hray out put a wa

w th tape bunayBécohty trappled @agd dolded beness itiegchugktable 3cdoglr tha deaferd@D. The tape
Accordingly, there is a need faqr an aé)parat us and a, nethod to prevent a
tape cutter JW 3Ry 681 praventihe shuglaitle dpy from Hafly spporting the peadey 0N and increase

processing hy, %ggﬁgtﬁ/rdf'ﬁg‘é\r/en %@k@“%ﬁingaﬁg s il ENE Bherdae Present

I nvention prov cutting appar I'sing: a support for holding
a wafer having a priatoeddrity enihaynee thie prbihem,ahe wafersn §0@ hrenpotespidilsed tape catter

[1rst predeugied gLetance [Lan5oLd SUBROrL | o (20 ToNLAS LELALNC, Lo,
the vafer i, bleatroiaBl 386Gt 3HREL the pBrimERP OF e ivafPl86] by frediBFing Unl 18k
of the protective tape on the wafer is properly renoved by sald cutting
el enent; a thadgpoHHowmehdhe sapefamttenddl canbh eonsistentlyf guanart¢rethstiggrbrpro¢assal
grindi "90  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




25 apparatus if the portion of the protective tape on the wafer is properly
renoved; and a circuit for initiating corrective action to stop the
transport nechanismfrom noving the wafer to the grinding apparatus when
the sensor detects that the portion of protective tape is {gQfunaroepsr!y
renoved fromthe wafer by said cutting el enent. The present invention
further provides a nethod for processing wafers for 30 backgri ndi ng
conprising: receiving a wafer having a proyective tape thereon; cutting the
protective tape at a predeterm ned di stance fromthe perineter of the 16
June 2005 -4 wafer; sensing whether said cutting has properly renoved the
protective t%pE: noving said wafer to a backgrinding apparatus if the

protective tape %ﬁsihgmetmf %&%ﬁﬁin?%ﬁ?%ﬁ%érl?%&veﬁ%ﬁé t&tiGOLpeCt i ve
action by not nmoving 3aid wafer to the batkgrinding apparatus I said

protective tape hasvingtsalicenafgr wpe hagkgrending dppaBatme i£ tio diatenivs tepe hhs been
invention relate . to generally a nethod and apparatus for preventing wafer
breakage, cdRISBRYM 1581 F@saé’ﬂce of a tape bur, during a wafer thinning

process. f sensor igaPdedoRefife AR Wl hbi Qﬂoﬁﬂ% tsaidl Reaf&e 1 Qhe SRR ARIIAZE
tape cutting 10 unit to detect whether the protective tape has been

properly triappetuslif saithprasentive tapedmns abtisken properlytriomopedt ecti ve tape has not
been B OPeT Y M, LB SARE S A i 3 S RS AEE P SRS
: E: backgr i nide prevERinge¥ afEP bfoakh e ca@RA Mhe FrRBerlck ¥ AhpSbir, UGMAS a WS thhRIAS
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 alterative 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. 1A 1s 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
1A;
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;



tape cutter. Alternatively, the circuit can cause the tape cutter to route

t'he inproperly 15 trimred wafer to an alternative area, where it can be
exani ned by a technician or reprocessed. BRI EF DESCRI PTI ON OF THE DRAW NGS

The foregoi ng and other advantages and features of the invegtj,qg20bs! be
nore clearly understood fromthe follow ng detailed description of
preferred enbodi nents of the 20 invention which is provided in connection
with the acconpanying drawings. FIG | Ais a top view of a sem conduct or
wafer containing a plurality of dies; FIG 1Bis a cross sectional view of

t he sem conduct or y\@g.grﬁdhg,&lggra@ég_%fgﬂ%h(%ga@ {E$$g£§ghé£%§§aat es agum’

sem conduct or di e and package;
cont ai ni ngagd Wwaf er having a | ayer 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 m used for backgrinding;, 16 June

X d| f as s
2005 FIGS. 6A an?lgisso are"‘udlaf%é?r PR %Pﬁmﬂﬂqfﬁ%}wau@msomm t ape

cutting unit;” and FIGS, 7A and 7B are illustrations of a portion of a tape
cutting, apdordange “aﬁlo@rmbmhlnmttﬁthﬂpmm%mbnof the present invention. S
DETAI LED DESCRI PTI ON OF THE | NVENTI ON .

s

DETAILED DESCRIPTION OF THE INVENTION
Now referring to the drawings, where like reference numerals designate like
elemenes, there is shown in Fig. 5 a block diagram of a system far backgrinding wafers. A
water 100 is processed by 2 Tapc appl;'.cator 400, which arraches 2 proteczive tape 320 to the
10 front surface 103 of the wafer 100. Execss tape surrouriding the wafer, known as tape bur
325, is trimmed at or near the pcnme_zr: of the wafer 100 by 2 tape cutter 401 The wafer
100 Is subsequendy proccsscd by :he backgrinder 402, which grinds the back surface 104
of the wafer 100 until the wafer 300 has been ground down to the desired thickness;
Although. Fig. 5 llustrates the tape applicator 400, the mpe cutter 401, and the
15 . b:lckg:indc:r 402 25 separate devices, it should be appreciated tf;tr.'se devices 400-402 may be
partally or fully integrated into a lesser purmber of devices. For example, the tape
applicator 490 may be combined with the tape cutter 401, or the mpe cutter 401 may be

integrated with the backgrinder 4072,

Fig. 6A and 6B are morc derailed diagrams of 2 prior art tape cutzer 201. Fig.
20 A lsatop view while Fig. 6B is a side view, The upe cutrer 401 acceprs a wafer 200
including a layer of protective tape 320 applicd to the Font surface 103 of the wafer 100.
5




Now referring to the drawi ngs, where |ike reference nunerals designate |ike
el enment, there is showmn in Fig. 5 a block diagramc,,2 systemfor )
backgrinding wafers. wafer 100 is . processed by a rape applicator 400,

whi ch attaches a protective tape 320 to the 10 front 5urfaq%h$ggzggsthe
waf er 100. Excess tape surrounding the wafer, known as tape bur 6, Is
trimred at or near the perinmeter of the wafer 100 by a rape cutter 401. The
wafer 100 is subsequently processed by the backgrinder 402, which grinds

t he back surface 104 of the wafer 100 until the wafer 100 has been ground

down 10 t hehdegel@etel B0L MRERRS a cAldrdUHed?!49 0 apdiah! diehibdd &asd 12l 2PG

applicator 400, the cape cutter 401, and the 15 backgrinder 402 as separate

devi ces, i ecl e - e lally
or i Ty 1 e e PR SR BB S G ARt B Sl BT roP e, Y
appl i cat or ,400 may .be conpl ne ith the pe.cutter 401, or, the tape cutter
201 ny belSHERE B R SURE LAY e hheF. 76 .cumﬂ@ﬁ?%m&r%dﬂespaﬁl@omvé
detailed diagrams OF 'A prior art tape cutter 401. Pig. 20 6Ais a top view
whi | e pi g. OBPedetergingd sgp@vd;sume bepgral Setpedmeng of sbe wpfes 180 wad aray b0
including a | ayer of protective tape 320 applied to the front surface 103
of t he Snaf motated@bodt the witkrd 0200 prddractrapevatabt bur 303, Airetadedy,ahe vidngg

cl enment 410 and an overl oad sensor 412. The cutting el enent may be any

t ool capabélemedt 410 mhﬂ@ckaaoaﬁgtm&im@“a&peo@mocﬁ@a. TKeaBPédoad skhdr QUbt i Ng
el ement 410 could be a heater blade. The cutting el enent 410 is positioned

at  or a phesdararhk ks %H%&t&k&%?@?@c&&ﬁ?%ﬁc&?é@@%&@@&?@d w%&@;ﬁ% 100

and may be 5 rotated about the wa 100 Tn order to renove tape bur 325.

Al ternati Vghm ' [ 4 e statjanary whil e fer

b 1ot bbbl e RS B R BTG LLE K 2
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 tape curter 401 may have tape bur 325 due to a several reasons. For
cxample, the czittihg element 410 may malfunction and &il to cut the tape 320.

15  Altemnatively, the cutiing clement 416- may not be aligned propc:;-ly and might not cut the
tape 320 at the proper location. Unusual stress may have been r;zcasurcd by the overload
sensor 412 thc;cby causing t:hc cutting element to be turned off or disengaged. Since the
tape cutter 401 always outputs its processed wafers 100 to the backgrinder 402, thereisa -

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 art tape cutter

- 401, but includes 2 sensor 420 which is coupled to  circuit 430. In the exemplary
6




nmeasures the stress encountered by the cutting elenent 410 and is desi gned
to shut off or otherw se disengage the cutting elenment 410 if unusual !
stress is encountered. After the wafer 100 has been processed by the tape
cutter 410, the wafer 100 is nade available to the 10 backgrjrgebos02.
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 whi ch has been processed by the rape cutter 401 nay have tape bur 325
due to a several reasons. Par exanple, the cutting el ement 410 may
mal function and fail,to cut e tape 320. i5 Alternatively. e cutting
cl enent 41?51’%% 8t tB‘és‘:é‘F‘Prg#EcE’s A é?f&f"’r'n% HhB ci‘ﬁ%‘}i{‘?}%t}]‘tcg%%ﬁ%zo at
t he proper |ocatjion. Unusual stress may have been_ neasur by ,t he oyerl oad
sensor 41XWReRH\D wlagiks rrytherrircstion Af RraER predseTinsd g*aﬂ%#ww 22
di sengaged. Since the rape cutter 401 always outputs its processed wafers
100 to t hel.bavteg fiomythe promereriadithe wafen 1090 Thi bhort distarinis Ghopess kased 0o bawt h
tape bur 325 may be given to the backgrinder 402. 20 The tape cutter 401
accor di ng moch bpepre pmrtuderfien thoperisetshoivhe wafdril90 vAthoyrtingreasingy he aiskl of B
(side view). The tape cutter 401" is simlar to the prior an tape cutter
401, bat iipprog@svade Sl dﬁ?@dﬁ\hf&bﬁ?ﬁ bl UThed thoschséd 420 inky B8Blactdad he
exenplary 6 16 June 2005 enbodi ment, the sensor 420 is a nec%anlcal sensor
which is ' | | r t ; Il lon A
of cutti ng} agﬁﬂgd%%%g%é‘%éﬁnﬁggéﬂghg% b%fsggﬁé’eé%g’faﬁlg CBX ?u%%&?%o%efﬁ%&g
stance,j.s chosen based on_.how _much

peri meter t he fer 10 The shor [

t ape can pogq;tp? BEEs v5rﬁ1[f¢h%op FTTBREEY og""'tsﬁﬂsc?}f/e{‘fzgrmib € % ARGE OPROF &48Phg
the risk of 5 .inproper wafer backgrinding due to a tg.e but. Thus, the
sensor 420'.33.%}1: ggd.&%é@élamag etween the presence and absence of the protective tape. For

cxample, the sensor could be an optical sensor.

10 The sensor 420, which is coupled to a circuit 430 and which is-provided behind
the curtng clemnent 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
cutring operation. If the sensor 420 detects a tape bur 325 after the cutting operation, the
circuit 430 causes the tape cutter 401" to take comrective action. The corrective action can

15  be any action which prevents the wafer 100 with tape bur 325 fn-)rn being processed by the
backgrinder 402. In the exemplary embodiment, the circuit 430 haiﬁ thé tape cutrer 401’
and prevents automated movernent of the wafer 100 to the backgrinder 402. Alternatively,
the tape cutter 401 could be triggered by sensor 420 and associared circuir 430 to route
improperly trimmed wafers 100 to an alternate locaton (e.g., a rcproccssihg area). Itis

20  also possible to stop operation of the backgrinder 402 by a signal from circuit 430 when

the backgrinder 402 receives a wafer coneaining a tape bur 325,




varying di stances fromthe perineter based upon, for exanple, 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 exanple, {ghgnsepger could
be an optical sensor. 10 The sensor 420, which is coupled to a circuit 430
and which is provided behind the cutting elenent 410 relative to the
direction A of cutting, is used to determ ne whether the cutting el enent
410 properly and conpletely renoved the tape but 325 during a tape cutting
operation. If the sor. 420 det.ec el : i
operation, the cﬁ@gﬁ ﬁc%ﬂﬁg‘ﬂ:&%&& %ﬁgdﬁcgi%‘éqi‘: U tﬂt%r%éRg%I %ﬁ??kg%%%éﬁ ve
action. The corrective action can 15 be any. act.ion which preyvents the wafer
100 wi i h (2BOUSHRE TsBteR GAM SrtFdsP Shese serrlin Fay ; B PRS00 T n ¢ he
exenpl ary enbodi ment, the circuit 430 halts the tape cutter 401' . and
prevents amedifisatiohsnehvagesandsubstitations efrcquyelenpeleMents sA% BF Tage MIRPHT
Alternatively, the tape cutter 401" could be triggered by sensaor 420 and
associ at eddeparting fromafie spirit snd eopt ppepevdngiot iArmendingly, she scopg of ghegpresent
alternate location (e.g., a reprocessing area). It is 20 also possible to
st op oper ahiética is nhetdBE keHsideeY as4DRrddybyechs ispeifics bf dia mirdalat stA8Grehen

t he backgrinder 402 receives a wafer containing a tape bur 325. 7 16 June
2005 Wi | e, g0h taldbamadi et ddliustied) BYeR bhlidpaebparncossof iheagpanidd
illustrated above, the invention is not limted to these specific

enbodi nent §_. nunmerous nodi fications, changes and substitutions of
equi val ent “el'ehents can be nade wi thout departing fromthe spirit and
scope of the invention. Accordingly, the scope of the present 5 invention
is not to be considered as |limted by the specifics of the particular
structures '




whi ch have been described and illustrated, but is only limted by the scope
of the appended clains. 8 9 16 June 2005 What is clained: 1. A cutting
apparatus conprising: a support for holding a wafer having a protective
tape thereon; a cutting el ement placed%t a first predeter HENGHe 9hgd ance
fromsaid support for noving relative to said support to cut a portion of
t he prosR’gﬁtgs\r/g.ta e fromthe wafer when the wafer is placed on the
support; LY Lonpri sing a detector for detecting if the portion of the
prot ective tag:gcutgﬂggpﬂ%&@rcd mingper |y renoved by said cutting el ement,

sai d detector being positione relative to said protective tape to perform
t he detecting;asappem ﬁ@i@m&’hﬁshh@mg%?mmwmm%é%ier from the support
to a grinding _ a rat if .t i . . ' t he waf er
(o property raaoBR G bhaokd R 1R BRI GEREL RER AR LPRELER 1€, O

st op V\/neriné‘m%jﬁﬁs@fo el wppsrt thait apopiai efahé pespapee iape from theopéar! y renoved
froma wafer py said uthln el enent. 2. The apparatus of claim1, wherein
the ci rcdyhen Tq%ﬂ@ﬂ“il‘? gn EBrsBR Hve action stops operation of said
cutting el emenisengy cgﬁgﬁﬁﬂfﬁﬂaﬁ&&f?)frd@ﬂe&iﬁ@iﬂﬁh&%ﬁi&ﬂchth@ﬁrcﬁécﬁ%ltabef or
initiating corrective action_ prevents the grinding apparatus, from grinding
t he waf eron awafgive prqpedy sanweved bystidicutting elamentesaid detpaoieairgpasiti rises a

mechani cal &l SR 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.




for detecting said tape. 5. The apparatus of claim 1, wherein said first
predeterm ned distance is approximately 0.5 mmfromthe edge of the wafer
when the wafer is placed on said support. 6. The apparatus of claim1,
wherein the sensor is placed behind thelGutting el enent i i Rfelsi on of
cutting action of said cutting elenent. 10 16 June 2005 7. A nethod for

r enovi ng porHon of, @ protective.ta from.,a sen conductor wafer

conpri sing:  cut PREOAHEr FrsrEE RAUIHpl? BOteStYF @Reiem A STBoRtueanEdes r om
t he peri rr%glim'gjlg:t he wafer, sensing whether said cutting has properly
renmoved the protective tape determ ning whether protective tape exists at
sai d predet er nicHaittg dhesprotastve tapmattapredriermradadistesice fiom thegrameteaatitheaki ng a
correctiv ?e%ti on if said protective tape has not been properly renoved. 8.
The method of’ cl aim 8, wherein the corrective action is halting further
cutting oper atseming WhetHdrgaidetinag had probailymethovede pirdtedtive tgteefetertiriiensi ng
is a nechani gal sensing. 10. The, net hod.of, ¢l ai m.8, erein the step of
sensing | S¥HEHSG BIOKeERI Wign 6Fig o0 S PgRIeTRURSSRce o HCPerReF &f fhésal
predet er mypeg. fdigst ance is approximately 0.5 nmm

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
operattofl.

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.



