METHOD AND SYSTEM FOR REMOVI NG TAPE FROM SUBSTRATES Background [ 0001] A

pol ynmer adhesi ve tape can be used to protect a substrate, such as a

sem conductor, glass or ceram c substrate, during various fabrication
processes. For = exanple, a sem conductor substrate, such as a sem conductor
waf er, can be thinned from the back side to provide thinner and |ighter
sem conduct or conponents. The thinning process can be perfornmed using a
mechani caI grinding system such as a "polish grinder”. During the thinning

Bnd retal || zmﬁmﬁﬁ@a@ﬁgﬁwﬁﬂvﬂ; MaderRoMSriBNGEAESd. cireuits
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conponent s on a sem conductor wafer can be easily cracked or broken by the

pressure alope tapingiapd de-taning sysean . In csbaspserihgidedrning system easvineiuda 2 pgel t he peel
head is C RO &Jnlfgﬁlreg Yo %r&gl S}?eefr%ag 'onto the tape on the substrate, and then to move

across the substrate to peel the tape away from the substrate. The peel tape can comprise

a high tack or heat or pressure activated tape, that has a higher adhesive force than the
tape on the substrate.

[0003} One problem with the de-taping system occurs Huring pressing of the peel
head and the peel tape agairist the tape on the substrate. In conventional de-taping
systems, the peel head is configured to move by a ﬁxéd amount in the z-direction to place
the peel tape in contact with the tape on the substrate, and then to exert a desired amount
of pressure for pressing the peel tape against the tape on the substrate. If the movement
and pressure of the pee] head are insufficient, then the peel tape does not adhere properly

" to the tape on the substrate. If the movement and pressure of the peel head are too great,
then the substrate can be damaged. For example, thinned semiconductor components on
a semiconductor wafer can be easily cracked or broken by the pressure applied by a peel
head. ’

[0004] Typically, the movement of the peel head is controlled by a pulse motor
and an associated micrometer. In a conventional de-taping system, the movement of the
peel head is based on a fixed distance between the peel head and the peel table which

supports the substrate. However, this fixed distance is affected by numerous factors.



and an associated mcroneter. In a conventional de-taping system the
novenent of the peel head is based on a fixed distance between the peel
head and the peel table which supports the substrate. However, this fixed
di stance is affected by nunerous factors. 1 One factor that can affect the
fixed distance is the flatness and | evel ness of the peel table. For
exanpl e, ceram c peel tables have a flatness variation of about 2 mto 5 m
across a 300 nmdianmeter substrate. Mechanical |evel ness of the parts

supportin el tahle l,so vary, by about to m__The ,peel head
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[0006] All of these process variables are cumulative and can adversely affect the
peeling process. In view of the foregoing, there is a need in the art for a method and a
system for removing tape from a substrate in which the movement of the peel head can be

controlled independently of process variables.

Brief Description of the Drawings

[0007] Exemplary embodiments are illustrated in the referenced figures of the

drawings. It is intended that the embodiments and the figures disclosed herein are to be
:,j considered illustrative rather than limiting.

[0008] Figure 1 is a schematic cross sectional view of a tape removal mechanism
configured to remove a tape from a substrate;

[0009] Figure 1A is an enlarged schematic cross sectional view of the tape
removal mechanism taken along section line 1A-1A of Figure 1;

[0010} Figure 1B is a enlarged view of a portion of the tape removal mechanism
taken along line 1B of Figure 1;

[0011] Figures 2A-2D are schematic cross sectional views illustrating steps in a

method for removing tape from a substrate;



renoval mechani smtaken along section line IA-1A of Figure 1; [0010] Figure
IBis a enlarged view of a portion of the tape renoval nechanism taken
along line I B of Figure 1; [0011] Figures 2A-2D are schenmatic cross
sectional views illustrating steps in a nethod for renoving tape froma
substrate; 2 [0012] Figure 3 is a schematic cross sectional view of a tape
renoval system having capacitance probe sensors; [0013] Figure 4 is a
schematic cross sectional view of a tape renoval system having an optical
sensor; [0014] Ogjréur 5A3i.s a gch mat i c Cross sectifngl Vi ew af a t ape
renoval syst end Oy FRYTHAI B i2TCREIBHICG oS SEHUB] VIER o 7 RS Femoval Y FE,

transni t tigrvinepanafRipreled seheggi ver; [0015] Figure 5B is an enl arged
schemati c di agram taken along |ine 5B of Figure 5A illustrating the

cal cul ati on of[0813t &iguee 4aind shenais ¢rass seetienph view of a tanguiemosa,; sysie@® [ 0016]
Figure 6 |.S; t.| ross sectional view of a tape renoval system

havi ng prlilaazlé f‘Z‘ gﬁ@isﬁlgsog’orrponents. Detail ed Description [0017] Referring to
Figures 1, |A [@0I4]1Biguge FA[ie arselematic chae Resiofh idw OFiagapeerembyvalcgskemgur ed to
remove a tape 1@ _féom,a substrate 14 is jl]ustrated. The supstrate 14 can
conpri se BvEEMUGRGoRHeA ssrspeindydingen pRitcat transwster 2nd aLoRticalGEiYSr die, a
ceram c plate, Ok t ks chani sm
10 (Figure 1) 10AEICERSE 9 Rl clardbRoAiaLE ol ke ohg e 38 BP K e e

i nt o anot Meilhsirstirgthe Ealculaticmnyfldéstanves amdtahgles Biths systemeoflFiguefigy; iasd ng a

sem conduct or Wﬁ{(ﬁr .the6t.ape éermval mechani sm 10 éFi ure 1) can conprise
a conponent ofl pOI§USH 69 i3nRFRFmatif, crrps 95 HonaT KAW) ot P GERe CEVRlNEEEY or

equi pment hiRiprechilsehistnd &mpohkm§li ng and pol i shing sem conductor wafers. One
sm}h "polish grinder"” is available from"ACCRETECH USA" of Austin, TX and
I's” desi gnated a "PG300RM Polish Ginder". [0018] As another alternative,

t he tape &Ry, esrgﬁgtri]&lni sm 10 (Figure 1) can

[0017] Referring to Figures 1, 1A and 1B, a tape removal mechanism 10 (Figure
1) configured to remove a tape 12 from a substrate 14 is illustrated. The substrate 14 can
comprise a semiconductor wafer or portion thereof, a semiconductor die, a ceramic plate,
a glass plate or a plastic plate. The tape removal mechanism 10 (Figure 1) can comprise
a component of a de-taping system integrated into another system. For example, with the
substrate 14 comprising a semiconductor wafer, the tape removal mechanism 10 (Figure
1) can comprise a component of a "polish grinder" available from various semiconductor
equipment manufacturers for thinning and polishing semiconductor wafers. One such
"polish grinder" is available from "ACCRETECH USA" of Austin, TX and is designated

) a "PG300RM Polish Grinder",

[0018] As another alternative, the tape removal mechanism 10 (Figure 1) can
comprise a component of a stand alone tape removal system. Exemplary tape removal
systems for semiconductor wafers include: "HR" series de-taper systems manufactured
by Nitto Denko Corporation, Osaka, Japan; "ATRM" series de-taper systems
manufactured by Takatori Corporation, Kashihara, Japan; and "RAD-3000" series de-
taper systems manufactured by Lintec Corporation, Tokyo, Japan.

[0019] The substrate 14 (Figure 1A) can have any conventional size or shape
(e.g., circular, polygonal, square, rectangular). For example, the substrate 14 (Figure

1A) can comprise a whole or partial semiconductor wafer having a selected diameter



conprise a conponent of a stand al one tape renoval system Exenplary tape
renmoval systens for sem conductor wafers include: "HR' series de-taper
systens manufactured by Nitto Denko Corporation, Osaka, Japan; "ATRM
series de-taper systens nanufactured by Takatori Corporation, Kashihara,
Japan; and "RAD-3000" series de- taper systens manufactured by Lintec

Cor poration, Tokyo, Japan. [0019] The-substrate 14 (Figure | A) can have any
conventional size or shape (e.g., circular, polygonal, square,
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sensitive adhegpy®. THOIER 18¢BRLES1) dEn thSprisUb&dvaltfondfpolfiRér G ARAR, the
tape 12 can conprise a polymer face tape used to protect” the circuit side
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(Fi gure 1B), I's” configured to press the peel tape 26 against the tape
12 as indi cat efi0dy The @pe samiovabmachanishi IPuFzuie B)inclides qoysee! table[ld, afd has an
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to the peel table 18 on a frame 24 having a dicing tape 22. The peel head 20 is movable
in a first direction (z-direction) as indicated by z-direction arrow 28 (Figure 1B), and is
configured to press the peel tape 26 against the tape 12 as indicated by force arrows 38
(Figure 1B). The peel tape 26 has an adhesive strength which is greater than that of the
tape 12, such that the peel tape 26 can be pulled with enough force to peel the tape 12
from the substrate 14. The peel head 20 is also movable in a second direction (x-
direction) across the substrate 14 as indicated by x-direction arrow 44 for peeling the tape

: _) 12 from the substrate 14. A peel tape roller (not shown) supplies fresh peel tape 26 to
the peel head 20, and a waste tape roller (not shown) receives the used tape 12 and
attached peel tape 26 for disposal.

[0022] Referring to Figures 2A-2D, steps in the method for removing the tape 12
from the substrate 14 are illustrated. As shown in Figure 2A, the method includes the
step of providing the peel head 20 and the peel tape 26 on the peel head 20. The peel
head and the peel tape 26 are initially spaced from the surface 34 of the tape 12. The
method also includes the step of detecting the actual distance D between the surface 32 of
the peel head 20, and the surface 34 of the tape 12 on the substrate 14. As will be further

explained, the distance D can be detected using suitable sensors, such as capacitance



fromthe substrate 14. The peel head 20 is al so novable in a second
direction (x- direction) across the substrate 14 as indicated by x-direction
arrow 44 for peeling the tape 12 fromthe substrate 14. A peel tape roller
(not shown) supplies fresh peel tape 26 to the peel head 20, and a waste
tape roller (not shown) receives the used tape 12 and attached peel tape 26
for disposal. [0022] Referring to Figures 2A-2D, steps in the nethod for
renoving the tape 12 fromthe substrate 14 are illustrated. As shown in
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tape reno t 9598?&‘5 -a variation for performng the detecting step, the
di st ance |g re Xf} can conprise the distance between the surface 33

(EI gure 2A) of [(mb&] Pleel, ad stpevndt Riguré DB, pieahethedihcRides tpdtep o€ movingfihee 34 of
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control i srel M RNGN@H oPHRpreviously detected distance D, process control is improved over
prior art methods in which a fixed distance between the peel head 20 and the peel table
18 (Figure 1) is utilized.
[0024] Next, as shown in Figure 2C, the method includes the step of detecting a
location of an edge 42 of the substrate 14, and then moving the peel head 20 in the
second direction (x-direction) as indicated by x-direction arrow 40 to the edge 42 of the
substrate 14. At the same time, the peel head 20 continues to press the peel tape 26
) against the tape 12 with the selected force F, as indicated by force arrows 38. This
movement increases the contact area between the peel tape 26 and the tape 12, as more
peel tape 26 is pressed against the tape 12. In addition, by detecting the edge 42 of the
substrate 14, the peel head 20 can be accurately positioned without over-traveling and
contacting the dicing tape 22 rather than the tape 12.
[0025] Next, as shown in Figure 2D, the method includes the step of moving the
peel head 20 in the second direction (x-direction but opposite to x-direction arrow 40)
across the substrate 14 to peel the tape 12 from the substrate 14, as indicated by the x-
direction arrow 44. At the same time, the waste tape roller (not shown) rolls up the peel

tape 26 and the used tape 12, as indicated by waste tape roll up arrows 46. During the



prior art methods in which a fixed di stance between the peel head 20 and the
peel table 18 (Figure 1) is utilized. [0024] Next, as shown in Figure 2C,
the nethod includes the step of detecting a |ocation of an edge 42 of the
substrate 14, and then noving the peel head 20 in the second direction
(x-direction) as indicated by x-direction arrow 40 to the edge 42 of the
substrate 14. At the sane tine, the peel head 20 continues to press the peel
tape 26 against the tape 12 with the selected force F, as indicated by
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substrate 14, the edge 34 of the substrate 14, the tape 12, and the peel head 20. The
changes in capacitance measured by the capacitance sensors 50, 52 can then be used to
detect the distances tl, t2, t3, and t4 (Figure 3). The distance D (Figure 2A) in the
method of Figures 2A-2D is equal to the distance t4 (Figure 3) minus the distance t3
(Figure 3). The detection of the distance D can be used to move the peel head 20 in the
first direction 36 (z-direction) into contact with the tape 12, substantially as shown in
Figure 2B. The changes in capacitance can also be used to detect the location of the edge
D 42 of the substrate 14. The detection of the Jocation of the edge 42 of the substrate 4
can be used to move the peel head 20 in the second direction 40 (x-direction) to the edge
42 of the substrate 14, substantially as shown in Figure 2C.
[0028] In the capacitance sensor system 48 (Figure 3), the sensing surface 51 of
the first capacitance sensor 50 can be coincident to a lower surface 55 of the peel table
18. The sensing surface 53 of the second capacitance sensor 52 can be coincident to the
surface 32 of the peel head 52. The distance t1 (Figure 3) can be equal to the thickness of
the peel table 18. The distance t2 (Figure 3) can be equal to the combined thicknesses of
the peel table 18 and the dicing tape 22. The distance t3 (Figure 3) can be equal to the
combined thicknesses of the peel table 18, the dicing tape 22, the substrate 14 and the



[ 0027] The capacitance sensors 50, 52 (Figure 3) are configured to sense
changes in capacitances between their sensing surfaces 51, 53 and vari ous
target surfaces. For exanple, the target surfaces can be surfaces on the
peel table 18, the dicing tape 22, the substrate 14, the edge 34 of the
substrate 14, the tape 12, and the peel head 20. The changes in capacitance
nmeasured by the capacitance sensors 50, 52 can then be used to detect the
distances tl, t2, t3, and t4 (Figure 3). The distance D (Figure 2A) in the
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(Figure PavtamNbe equal to the conbined thicknesses of the peel table 18,
fthe dicing tapﬁ 22, %pe,substrate 14 and the 6 tape 12, The distance t4
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The anal ysuefacdd2 6fthe Peblched® 20Mng g @hrfacd IMGPHe QA B Thd BptitaF QRAEGrFg System
49 configured to control the novenent of the peel .
can comprise any suitable optical distance measuring device, such as an optical
micrometer, or a laser micrometer. Although only one optical sensor 58 is illustrated in
the optical sensor system 56 of Figure 4, it is to be understood that the optical sensor
system 56 can include multiple optical sensors 58.
[0031] The distance t1 (Figure 4) is equal to the distance D in the method of
Figures 2A-2D. This information can be used to control the movement of the peel head
L ) 20 substantially as previously described. For example, the optical sensor 58 can be in
signal communication with a control system 57 configured to control the movement of
the peel head 20 in the first direction 36 (z-direction) responsive to determination of the
distance D, substantially as shown in Figure 2B. The optical sensor 58 can also be used to
detect the location of the edge 42 of the substrate 12. This information can be used to
control movement of the peel head 20 in the second direction 40 (x-direction) to the edge
42 of the substrate 12, substantially as shown in Figure 2C.
[0032] As another alternative, the optical sensor 58 (Figure 4) can be configured
to detect other distances, such as the distance between the surface 33 (Figure 2A) of the

peel tape 26 and the surface 34 of the tape 12 on the substrate 14, the distance between



head 20 responsive determ nation of the distance D. Suitabl e capacitance
sensors and analyzers are available froma variety of manufacturers
including Lion Precision of St. Paul, M. [0030] Referring to Figure 4, an
optical sensor system 56 configured to perform the nethod of Figures 2A-2D
is illustrated. The optical sensor system 56 includes at |east one optical
sensor 58 configured to direct a light beam 59 onto the surface 34 of the
tape 12, and to use a reflected beam (not shown) to detect the actual

di stance . ﬂ@??ﬂé‘?ﬁgogagtﬁ.thcs riRE of ﬁ%é@éiﬂ%%ﬁe Qel)r m@%t&ge %Qigvegﬁ es%é%[ ace 34

of the tape'l i cal sensor cohprise any suitable i cal
di st ance hedA0rand ghedgeei tble K cTheas diatanaepicar then baiusedoehienlatecthe distanser

m cronetef. Al th h only one optical, sepnsar, 58 is il]Justrated i t he
opt i cal s@n@urg%? ani de? lﬂcaﬁ*-?rggﬁ 1he pdg? A2 the) SsTaR s 000 COHERL e
optical sg@sahent 3YHePEIIa#2H i Nclude multiple optical sensors 58. [0031]
The distance tl (Figure 4) is equal to the distance D in the nethod of

Fi gures 2A- 2D. [0953]s Refeimngrtat Fignrectin aecersleapticel ssosurspstemnted avnfiguwredito of t he

oot cal - sesitap B RERO B, e KD A MRGRERT | SRS et e BR D uF Bt e 7

conf i gur ethch@es @TirktObptichie seiRMEHE Ndptihl trAlMitReEhnd@adcdd dptichhSenkor 64
direction 36 (z-direction) responsive to determ nation of the distance D,

subst ant i éAptigal FeceisgBwr hiedirstiaptiead semsor Ghis copligured tostiresios lighg beam 63Ifwam be used
to detec I d f u 1 2. 'S ] nformation
can be uséééétaﬁnkegg%{lé gP c%én\?yr%g%ﬁ) g’? s@ﬁfg&p%%??ﬁkgea%%g@%cﬁz 'hén -sgg?:@ﬂ%f %:Ii rection
40 (x-di r efletted )ighttbebinessetkgeflected] it thehvarfacedBlt sfahetape 12 audshtarhe sdebyd as shown
in)Figure 2C. $0032] As anot her alternative, the optical sensor 58 (Figure
4y can beRIHA ¥GIFEEE to detect other distances, such as the distance

between the sufphage P?SSSh()EJ-nQM"ﬁg@x@‘)SH?Iﬂ?% @lgtan&eﬁl canREcARIAAT GRS s ace 34

of the tape 12 on the substrate 14, I stance between 7 the peel head 20
and t he spednzatricadfrelatienstlipsj sepht ag&l=22tancanglehd, divisdrarit s ethngeml tthehpeel

nead 20 andobhe sl od e FIS% 03] A6RS) s Bt Bt STl S 2L
12, and t gh& sebhdbpticAPsensor 64 (Figure 5A) can be in signal communication with a control
system 67 (Figure 5A) configured to control the movement of the peel head 20
responsive to detection of the distance D. As with the optical sensor system 56 (Figure
4), the optical sensor system 60 (Figure 5A) can include multiple first optical sensors 62
(Figure 5A) and multiple second optical sensors 64 (Figure 5A). In addition, the optical
sensors 62, 64 can be used to detect the edge 42 of the substrate 14, and to control the
movement of the peel head 20 to the edge 42 of the substrate 14, substantially as
) previously described in Figure 2C.
{0035] Referring to Figure 6, a pressure sensing system 68 configured to
substantially perform the method of Figures 2A-2D is illustrated. However there is a
difference in that the pressure sensing system 68, rather than detecting the distance D
(Figure 2A) and moving the peel head by the distance D, senses the pressure of the peel
head 20 on the tape 12, and maintains a predetermined pressure. The pressure sensing
system 68 includes a peel body mechanism 70 and a stepper motor 72 configured to
move the peel head 20 in opposing z-directions into and out of contact with the tape 12,

as indicated by double headed z-direction arrow 74. A controller 76 and a motor driver



novenent of the peel head 20. [0033] Referring to Figure 5A, a second
optical sensor system 60 configured to performthe nmethod of Figures 2A-2D
is illustrated. The optical sensor system 60 includes a first optical

sensor 62 (optical transmtter) and a second optical sensor 64 (optical
receiver). The first optical sensor 62 is configured to direct a |light beam
65 from a reference plane 66 coincident to the surface 32 of the peel head
20. In addition, a reflected light beam 65 is reflected off the surface 34

of the t t-~C 0] own in

Fi gure 5?@?co§qﬁgﬁt§|9g P %%fgoent @ﬁh?: gt%&%g e g(ﬁ'c?l& [ %[déﬁ&ﬂ@?%ng? @grlnﬁ%tl oce}\%ﬁég%égﬁrr%(tﬁi?i cal

r el at i ongheghanissmu@rund shet feel ¥al@0. angl e A, where tl is orthogonal to the
reference pla . Jn addition,the dis e tl is equal to the djstance D
(Fiqure 2a). - TGE615 Ih ReFscist PERInEcORERr b B GUABoBRs ogssrt ERMITSRgna)
conmuni cagiag 89adberitcASRI Bl peSMdg Thétfadifth Ju! ShiehlerRonieghéssste bpyont I ol

t he novenent of the peel head 20 fesponsive to detection of the distance D

As with tieel gadi20ain the taporl 2sassindioatsd by Pragere arrahy 82t Hhewptnpoasbios springr syst em

60 (Figurg HA) can Jjnclud ltiple firs ptical. sepnsors 62 Fi.qure 5A)
and murci ) B afhks G 1468 % s oB et itloef fieshisr 85RE Sere s e opt | ca
sensors Gamoudf of plesdiee BivQBe el hehd 0 oh ke %?g¢2.42rh@fcohipees§iub% figt 80 k4, and to
control the novenent of the peel head 20 to the edge 42 of the substrate

14, subst#fft iia| ignah scomypanication| ithes cpiesstiee iamphfigu 88, 2which 093 siBdlerring to
Fi gure 6, : : I m 68 configured to substantially perform
t he net hocc?%o |gl§§§lsl&§ﬁ$gc%gﬁ0§¥ﬁ "ustrated. However there is a difference
|r3) that the pr[e831r Busiapepargticy sf thie ficksure atdpdig $ym 08 (Eigiiend), thagedi st ance D
(Fhgure 2A). and noving the .peel head by the djstance D, .senses the pressure
of” the p(zel@)dy rﬂ%ﬁﬂ‘?‘?ﬁ n‘*‘t"iﬁ‘@g Hpevedin %ry@tﬂ“ﬁ’&??ﬂoéi &&ad‘fﬁc%@t%‘fﬂﬂﬁﬂﬁ‘é pr essur e.
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stepper notor 72 configured to nove'the peel hea n opposi ng
z- di r ect | mechapinnc’ lamdvesutpveid aoindicatedvhiyt diravh 80,t pprdsging the springi &aandd by
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proportional to the pressure applied by the peel head 20 on the tape 12. This voltage is

transmitted through the pressure amplifier 88 and the controller 76 to the motor driver 78
to control the stepper motor 72 and the movement of the peel head 20 in the first
direction 82 (z-direction), as a function of the pressure set by the preload mechanism 86.
The stepper motor 72 can also be operated to reverse the direction of movement of the
peel head 20 (opposite z-direction) to reduce the pressure of the peel head 20 on the tape
12. The pressure sensing system 68 thus functions to maintain the pressure of the peel

3\_) head 20 on the tape 12 in a predetermined range, as the peel head 20 peels face tape 12
from the substrate 14 (see Figure 2D).

[0038] While a number of exemplary aspects and embodiments have been
discussed above, those of skill in the art will recognize certain modifications,
permutations, additions and subcombinations thereof. It is therefore intended that the
following appended claims and claims hereafter introduced are interpreted to include all
such modifications, permutations, additions and sub-combinations as are within their true

spirit and scope.



78 control the operation of the stepper notor 72, and thus the novenent of
the peel body nechanism 70 and the peel head 20. [0036] The pressure
sensing system 68 (Figure 6) also includes a conpression spring 80
associated wth the peel body nechanism 70, which senses the pressure of the
peel head 20 on the tape 12, as indicated by pressure arrow 82. The
conpressi OWESQPLAIN: 80 is connected to a |oad cell 84 having a prel oad
mechani sm 86 for setting a desired anount of pressure for the peel head 20
on the tape 12. 1Tﬁén§@ﬁgf@§§m6ﬁm§@rtﬂwgff‘80 ajsybstegtesepmprisiiginal conmuni cati on

with a pressur i i j VS, 4 I I } A he
controller 76. effrgvg@lf']g ﬁérell ﬁ%eé)\é)@rgﬁ ggado#a?%%ﬂ%%etggg € sg(r:?glhﬁ%ﬂ S%CE Qen@ltl 68

(Fi gure 6)the tdpe fp@ethe shisiatarechanism 70 is initially noved in a first
direction 82 (z-direction) such that the peel head 20 contacts the tape 12.
As the peel heditesting anpefaeldistarcetbgheenhe peed hepdeor the el tersamd thssi#Pyon noves
upward as hgg}b%ﬁ.gt%d by arrow 90, conpressing the spring 80 and the |oad
cell 84. 'II e Toad tell 84 produces a change in output voltage which is

proportional tanbvifg Hegseelheadadil th@ﬁeél)ta}iehﬁ apferel diRtidn 20wads tHeeapabgad 2.
This voltage is transmtted through the pressure anplifier 88 and the
cont r ol | eray@ing gquahto thedistangesi ver 78 to control the stepper notor 72 and

t he novenent of 5%@@%?@64??&% 11%(3 ciogt)z/aE{\ﬁiéﬁ %{ez%%eégh& ection 82 (z-direction),

as a function dt ssure set hechani sm 86. The stepper

nmotor 72 can almevihg teppeeithest iroa kedvad shiretfiéh irbectht GubafatdTy pedtiiie @bet he
peel head 20 (opposite z-direction) to reduce the pressure of the peel head

20 on t he frepéhe substrathe pressure sensing system 68 thus functions to
mai ntain the pressure of the peel head 20 on the tape 12 in a predeterm ned
range, as the peel head 20 peels face tape 12 fromthe substrate 14 (see

Fi gure 2D). [0088ThdMiektbdeofalet fafthedxemplising deREas 9 lafdioardicdi sigeios have
been discussed above, those of skill in the art will recognize certain
nodi fi cat i thSubstists; Andafollowing tedpiesvire sgRdMeVIBE Jheineal heask in BB rapppPsingt i s

t her ef or eagegén%n&%gti&p%ttpggg%&f ol  owi ng appended clainms and clai ms hereafter
introduced are 1 nterprete 0 include all such nodifications, pernutations,

additions and sub-conbinations as are within their true
3. The method of claim 1 wherein the detecting step is performed using at least
one pair of capacitance sensors configured to measure a change in capacitance between

sensing surfaces and selected target surfaces.

4. The method of claim 1 wherein the detecting step is performed using at least

one optical sensor configured to direct a light beam onto the tape.

5. The method of claim 1 wherein the detecting step is performed using a first
optical sensor configured to direct a light beam onto the tape and a second optical sensor

configured to receive a reflected light beam from the tape.
6. The method of claim 1 wherein the substrate comprises a semiconductor

wafer, and the detecting step is performed with the wafer mounted on a dicing tape to a

peel table.
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spirit and scope. 9 WVE CLAIM 1. A nethod for renoving a tape froma
substrate conprising: providing a peel tape on a peel head spaced fromthe
tape and configured to peel the tape fromthe substrate; detecting an
actual distance between the peel head or the peel tape and the tape on the
substrate; noving the peel head and the peel tape in a first direction

towards the tapge bpheametdd0oMilaREUavhbRid AR SUERIARCE&MPRS Y SonibhRiuere! tape
into contact with the tape; and noving the peel head in a second direction

across t hewafabatelass plate ageramic plate engeplagticgiatehe substrate. 2. The met hod of
claim1 further conprising detecting a |ocation of an edge of the
substrate, and follow ng the pressing step noving the peel head in an

opposi ng secongl Aini@kdd R rdoviRea & FronBa subliGaltRbhRfisRig: cl ai m 1 wherein the
detecting step is perfornmed using at | east one pair of capacitance sensors

configured to nwasiding apetidalje configupdde seproet thetsubsirate, vodsi pegl sapeferces and
sel ected target ,surfkace 4. . Th hod of ,claim 1l wherein the detecting
step is pegefeg%gg&%églgaggqpqe&&gﬁap%ﬁl‘%%nglbetﬁuggrﬁ%g%glgrpeg[ﬂk{égured to direct a
l'i ght beam ont oprbtiflidgaRefirs?. caph€itaiBé Nefsopf hAkiml M Hrwhedging titeacdetorsikd NY

step is perfornmed using a first optical sensor configured to direct a |ight
beam ont o Rrp¥imagpHto thedpeg! sahto rradopsicond cepasiance seosdri hayingda secandcsehsiag a

refl ected |ight fromthe.tape., 6, The nethod of claim1l wherein the
A 1058, fsdiegih

substrate T FOSURFIE SN eaﬁ\}af er, and the detecting step is

perforned with dehangahfigeslbipacitMePbdiveé e tfResehsing sulffR! andahé Secodd

sensing surface, and target surfaces on the peel table, the substrate, the tape, and the peel
head;

using the changes in capacitance to detect an actual distance between the peel
head and the tape or between the peel tape on the peel head and the tape;

moving the peel head and the peel tape in a first direction by an amount equal to
the distance;

pressing the peel tape into contact with the tape; and

moving the peel head in a second direction to peel the tape from the substrate.

9. The method of claim 8 further comprising using changes in capacitance to
detect a location of an edge of the substrate and moving the peel head in an opposing
second direction to the edge prior to the moving the peel head in the second direction

step.

10. The method of claim 8 further comprising performing the using the changes
step using an analyzer in signal communication with the first capacitance sensor and the

second capacitance sensor.
11. The method of claim 10 further comprising providing a control system in

signal communication with the analyzer and controliing movement of the peel head using

the control system.
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7. The nethod of claiml1 wherein the substrate conprises a sem conductor
wafer, a glass plate, a ceramc plate or a plastic plate. 8 A nethod for
renoving a tape froma substrate conprising: providing a peel table
configured to support the substrate, and a peel tape on a peel head
configured to peel the tape fromthe substrate on the peel table; providing
a first capaci tEncdhsanshod loficlaig & Wiectdh therabsngtes tsthpdses |0 sahieshduptopxi mat e
to the peel table, apd a secaond, capacitance sensor having a second sensing
surface | o¥ ’é&ggf’rséi?raﬁeataée’faéﬁlﬁﬁ@tﬁa‘é@lplﬁ%‘&cﬂlatg-ensi ng changes in capacitances
between the first sensing surface and the second sensing surface, and
target surfaces on the peel table, the substrate, the tape, and the peel
head; using thelXhdhgasethod ofipimt Sinvderdin thebamtraencanpriek adsehiameiuctoet ween
the peel head and the tape or between the peel fape on the peel head and
the tape; I BguRiRg e dicingdape ahthersel talble) andfpehercomprisingsersinge ehasge py an
anount equal . l . i : I i | t.wth the
t ape; and ui?rloc\? F%éta%“%:b%{gg{;rﬁ H (eéggaﬁlggﬁfg ggcbﬂrll% ?%llg(ra@g t tlhg Eﬁgo&ﬁgehég 3 ?ﬁ%&t (g\pl)ﬁe‘lé from
t he subst retend Lnsifgsurfethad wingchathange inicdpacitance xpsanse thg dissarreg. changes in
capacitance to detect a location of an edge of the substrate and noving the
peel head in an opposing second direction to the edge prior to the noving
the peel head iyt aﬂfiﬂ ' | od of claim8
further conpri sflhhg&%ler o%prnegﬁ({‘ﬁ@%%?%g%t %Sug%g%tsgts}ﬁpgggg' usi ng an anal yzer
in signal commymoeidirigon pedltthable venfigursd t€ apgort the cabsimins ahdanped hgpe @eaond
capaci t ance iensor. 11. The nmethod of claim 10 further conprising providing

a control K¢ lﬂ%cpﬂﬁg‘gF‘bFPaPee_&%ﬁ%RﬁfE%‘F}&ﬁthf%e ppeheies| 9blss and control Iing
moverment of t he,Bealno"gaHkaltSbAY ophilf LRM:' AnfBYRUeY ddtdct an actual distance

between a surface of the peel head or the peel tape and a surface of the tape, and to detect

a location of an edge of the substrate;

detecting the distance and the location of the edge of the substrate using the
optical sensor;

moving the peel head and the peel tape in a first direction by an amount equal to
the distance;

pressing the peel tape into contact with the surface of the tape with a selected
pressure;

moving the peel head in a second direction to the edge of the substrate; and

moving the peel head in an opposing second direction to peel the tape from the

substrate.
15. The method of claim 14 wherein the substrate comprises a semiconductor
wafer is mounted to a dicing tape on the peel table during the moving the peel head and

the peel tape step, the pressing the peel tape step and the moving peel head step.

16. The method of claim 14 wherein the optical sensor comprises an optical

micrometer or a laser micrometer.
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12. The method of claim@8 wherein the substrate conprises a sem conduct or
wafer, a glass plate, a ceramc plate or a plastic plate. 13. The nethod of
claim8 wherein the substrate conprises a sem conductor wafer nmounted to a
dicing tape on the peel table, and further conprising sensing a change in
capaci tance between a surface of the dicing tape and the first sensing
surface or the |5eTRAUMSMO8 oTEISHMI fAGAeredNtheUsptioal deRSorCiRaINESs b Hir&aRRdelt ance
to sense the distance. 14. A nmethod for renoving a tape froma substrate
conpri si ngeonpegweil do digect adight beam oatocibatdpgand @ seeonslgspanriconfiguredibesteceive, and
a peel tape an_.a,.. | head configured to peel the tape fromthe substrate
on the peeETreﬁﬁ%?%!lglgﬁ)gwg?%%&ett@%ast one optical sensor configured to
detect an actual distance between a surface of the peel head or the peel
tape and a surface of the tape, and to detect a location of an edge of the
substrate; detecting the distance and the | ocation of the edge of the

substrate usin h ti-.cal sensaor.; vin e.peel head and the peel tape
ina first di rglcgt'ilgﬁysg%lg?{%%ﬁ% aetalﬂ?gﬁoql&%uﬁ’ﬂléaté;?%%rﬁ%%% pressi ng the peel
tape into cont acpeeMable don€ighret t@sgpoft thdrsubsae; W th a sel ected pressure;
nmovi ng the peel head in a second direction to the edge of the substrate; and
novi ng t he peela prebdaderoman pegdgesi wgnBgweh e Béel dle fapp fram peeesubstrete oaphe f r om
t he subst reatt%b 15. The method of claim 14 wherein the substrate conprises a
sem condudts fer is nounted to a dicing tape on the peel table during
the noving the ekt fradnandonfifiRedRRdetdcdRR aghARIsARR RivEaINGrfabeoel tape
step and the noving peel head step. 16. The nethod of claim 14 wherein the
optical seresbhead onhe peektapsampa swice offhertepeeaed or a | aser micrometer. 12

;Zn s-cl)-? e met hod aozon(%rlo(flls%térﬁ i\f\lhs‘leéneai @ortnpn%n%%{iéﬁz %thst(la‘lg So%%icelllns%lngoqecsonﬁg&fea %

move the peel head by the distance such that the peel tape contacts the tape.
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configured to direct a |light beamonto the tape and a second sensor
configured to receive a reflected |ight beamfromthe tape. 18. A system
for renoving a tape froma substrate conprising: a peel table configured to
support the substrate; a peel tape on a peel head configured to peel the
tape fromthe substrate on the peel table; at |east one sensor configured
to detect an actual distance between a surface of the peel head or the peel

tape and a surfage The dykent apelairand ¥heid thel schydt &imprikes iagfiat cagidierpecat i on
with the optical sensor configured to nove the peel head by the distance
such that $aigofplaspted gyexiamie dettbe el tahjseand 3 segondricapasjigaesnsemor fesried 18

wherein th 9 i a first capacitance sensor |ocated proxi mte
to the peeﬁm?g@%e[oa{rfllgIiggélsh%g%nd capaci tance sensor |located proximate to the

peel head. 20. The system of claim 18 wherein the sensor conprises an
optical sensor _configured to direct a light beamfroma plane caoincident to
a surface of thélpelic sstam ofplam he whosin the senses ceinprises am optigilnsenspr

wherein th r..C ' ' ' . ' jhect a
(ant DeandiEaR o PHEBLE e Bedh 68l ORI XG RERREH, o sBRCO B B MACCT 2
a refl ect edntbitighfapheam from t he tape. 22. The system of claim 18 wherein the
sensor conprises an optical mcroneter or a laser mcroneter. 23. The

system of claim 18 wherein the substrate conprises a sem conductor wafer

stem of claim 18 corpr i conduct or  vafer
warer. br a ot o T SRR ot P et WEbRlh ISR OO B el £ o

waf er. 24. cénfipyisidandirect 4 Bgit\beas dntd deaapd i fsubé bpridad sasoptardigng:d toa peel
tabl e configured to support the substrate; a peel tape on a peel head
confi gur edreceivpasstlacied lighpbeam Gamthe tapgbst rate on the

22. The system of claim 18 wherein the sensor comprises an optical micrometer

or a laser micrometer,

23. The system of claim 18 wherein the substrate comprises a semiconductor
wafer and the peel head is a component of a polish grinder configured to thin the wafer,

or a stand alone de-taper configured to remove a face tape from the wafer.

24. A system for removing a tape from a substrate comprising:

a peel table configured to support the substrate;

a peel tape on a peel head configured to peel the tape from the substrate on the
peel table;

a first capacitance sensor having a first sensing surface and a second capacitance
sensor having a second sensing surface, the first capacitance sensor and the second
capacitance sensor configured to sense changes in capacitances between the first sensing
surface and the second sensing surface and target surfaces on the peel table, the substrate,

the tape, and the peel head,;
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peel table; a first capacitance sensor having a first sensing surface and a
second capacitance sensor having a second sensing surface, the first

capaci tance sensor and the second capacitance sensor configured to sense
changes in capacitances between the first sensing surface and the second
sensing surface and target surfaces on the peel table, the substrate, the

tape, and the pgelndlgad;inldgmb comaini@tioh Wil €Heafirst QApALRhRc! icdBoraridttehe
first capacitance sensor and the second capacitance sensor configured to
use the cheénsged cpppciapngcsanaerceonfigueist Wcuseathe chengesl indranagiianse Het dedesh anhe

| head h ; I [ [ I
Communt cat PR AL he RS LR sl Aol R Redp Ol e M Cona capact tance

sensor confi gur georitebl §Pst€m i Sighel onih@atcatig witheth® Gedt chRBande sandok bAd the
direction by an amount equal to the distance into contact with the tape, and

to move t h&copderpapisange saesor senfigsed teapeve theapesk bensdand the deelotape én pdisst t he

tape from the .substr he..syst.em of . cl aim 24 erein_ t ana er is
confi gur edal?%cna)ﬁeytaﬁlg‘tng uélﬁg%uJit%tl%:%%%%?‘iealﬁ@eé@%a%&tgc eéaﬂeo%({]ﬁ)olﬁo‘()%% n edge
of the SUbﬁéell atRl andnbe e tapR i b @kcoRd Firedidno peelithé &?é%ﬁi heRObdratdre peel
head and the peel tape to the edge prior to noving the peel head and the

peel tape in the second direction. 26. The system of claim 24 wherein the

substrate conprises, a_ senc uct.or . wafer and the peel table he, peel head
and the peel Laps MPEsBE BB 28 wnchGh Hhe ARRZMS BRRwkd e b BRBEE o ne
waf er, or i &padithndd @geteld-al RPR/TonCEHni &gt @ thedsubBiFR¥ Cardl the ¥6RtrélagStei M t he
wafer. 27. A systemfor renoving a tape froma substrate conprising: a peel

t abl e conf ¢apdigeredite menspibe peelthead and theapes! tage pedie adgp@rion tamewisig the el
configured,t | the tape,fromthe substrate on the peel table; an

opti cal se}r\%agragggl}uef?eﬁﬁ?aggﬂf %‘e(ﬁ‘lecroggt lrSth(?nght beam from a pl ane coincident to
a surface of the peel head onto a surface of the tape and to detect an

actual distance i ) ) ]
26. The system of claim 24 wherein the substrate comprises a semiconductor

wafer and the peel table, the peel head and the peel tape are components of a polish
grinder configured to thin the wafer, or a stand alone de-taper configured to remove a

face tape from the wafer.

27. A system for removing a tape from a substrate comprising;

a peel table configured to support the substrate;

a peel tape on a peel head configured to peel the tape from the substrate on the
peel table;

an optical sensor configured to direct a light beam from a plane coincident to a
surface of the peel head onto a surface of the tape and to detect an actual distance
between the surface of the peel head and the surface of the tape; and

a control system in signal communication with the optical sensor configured to
move the peel head and the peel tape in a first direction towards the tape by an amount
equal to the distance into contact with the tape, and to move the peel head and the peel

tape in a second direction to peel the tape from the substrate.
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bet ween the surface of the peel head and the surface of the tape; and a
control systemin signal comrunication with the optical sensor configured to
nove the peel head and the peel tape in a first direction towards the tape
by an anount equal to the distance into contact with the tape, and to nove
the peel head and the peel tape in a second direction to peel the tape from
the substrate. d2185 7R sykiién %Y%faﬁﬂqﬁfwﬁérﬁh t?\g?s@dsﬂr L@&m‘f’ hiedah RRRPRT 1S
configured to tect a | ocat 1 on of ane I()) t he su straeandt e control
system i s locationgiime ¢dgooithe substratepzmelthe brmmbl ayaterh iecqdighireddap endve thdpecddge.
29. The sy, hstgm&)f cl |m 27 ‘ig"l n the optical sensor conprises an optical

m cr omet er<8f @ ?hzi?& Hpciodne e 30. The system of claim 27 wherein the
optical sensor conprises a first sensor configured to direct a |ight beam
onto the tape and a second sensor configured to receive a reflected |ight
beam from t he t2%eThe¢Gystem of claim 27 wherein the optical sensor comprises an optical

micrometer or a laser micrometer.
30. The system of claim 27 wherein the optical sensor comprises a first sensor

configured to direct a light beam onto the tape and a second sensor configured to receive

a reflected light beam from the tape.
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