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 cal grinding system such as a "polish grinder”. During the thinning
process, a PMETVHOD AMNIeSYSPEM EOROREMIRVING TARE FROMBUBSTRAT®ESed circuits
and netallization |ayers contained on the circuit side of the substrate.
However, Bdckérbovd ng the thinning process, the tape nust be renoved fromthe
substrate. [0002] Some systeps utilize an integrated taping and de-taping

system for att®dhi ﬁgpoéﬂﬁert HORSIVR DI A DErised dparofech h UREraupYeh a1 8. Ot her
systens UbhldofGuchorS %ﬁ@:g or %Eﬁﬂfr‘c SR, ega AR erc%Ylﬁﬁ %cehé@s eigfrer case,

the de-taping system can include a peel con I gure 0 press a peel
t ape ont @xamplet aawlotmdmhter sulistrateatueh ana sentibemiutor maftee, caadJectBlan&dqﬁom ubstrate
to peel

fromthe s rate. eel tape can, conprise a high
tack or HE {aac g’ﬂg‘ﬁ E‘eghwp?faﬁrédhﬁ eﬁé‘emﬁf?ﬁg ‘ﬁ"arscoé“ﬂﬁ’gﬁlﬂér Qﬂﬁgigf"\‘/‘@ force )
than the réc’é@@caﬂrbdp@ﬁ‘oﬁﬁé@ﬁlsh@a&nec{h@ﬂi@ﬁ]gr@a% Ry A&th dichvad A "5d1Rh @RndePi NY
system occurs during pressing of the peel ead and the peel tape agai nst

t he tape [dingHbe shipgng pracess, g pobmesfageotaps cerebe apridiig prgty‘gtt télm;ntegm@d peel head

f th
ol t apeteit i AR ontpyers Coh AR H ik Uit e PLCShA e MRUARE . 1 "]
desired a‘mbmmhgt}&fthmnmgwaess‘ e tigpeanast bgrdiﬂtﬁze@ﬁeinmapﬂ)sagm nst the tape on

t he substrate. |f t novenent . and ressur of, the p head are
i nsufficient, P42 ¢ glep@’éFe“tSabtéh@o “ﬁ?ﬁrat Haning ﬁf’ep@l'tﬁglmgt%s‘?‘ﬁefotrape on

the SUbSta"ttﬁElﬁng hid nRe ré"FHé/\ﬁl(ij’Eﬂ{e Iﬁﬂéjfr%ecﬁt? Wik, t(@tﬁelpﬁ%ienﬁ%ﬂllz@%estatngo great,
then the substrate can amaged exanpl e, thinned sem conduct or

corrponentaéomrﬁaplm awirdeetopidg sy stem \Ahlfmhelccatne thlee @a@plhg systers katlingludpa pketn by t he
pressur e FRPLUFLRN B BES! oD% OO0 w0l Wy AopfRHETS Sk, . P
convent i aifdss the stibdiattdo Py slttbiapt BeayBuRBOSubSfraté.N€he 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.
10003} One problem with the de-taping system occurs during pressing of the peel
head and the peel tape against the tape on the substrate. In conventional de-taping
systems, the peel head is configured to move by a fixed 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 peel 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.



peel head is based on a fixed distance between the peel head and the peel
tabl e which supports the substrate. However, this fixed distance is

af fected by nunerous factors. | One factor that can affect the fixed

di stance is the flatness and | evel ness of the peel table. For exanple,
ceram c peel tables have a flatness variation of about 2 mto 5 macross a
300 mm di aneter substrate. Mechanical |evelness of the parts supporting the
peel table can also vary by about 2 mto 5 m The peel head can have
sim|ar 2neifagtpothat dan affe¢tdha Gxed distandedy thefatness JrddeB]IncThef the phel tabdal

backl ash h uyl . nd_m croneter .whic control the peel head can
al so aff el:g% e%%n@l%sia%éggéeﬁabﬁ%gla‘f)ee%f] %H%sga gn%ggtogg?oﬁg&%go % g"}%éosseari ation
i n the tI800kineWansdtert ubstpde | MealmicaMevelfeds \ofitleapdrie shpmattg Betpselerble/ - 5 m
for nost peel tapes. Still another factor is the variation in_the thickness
of the syBRAFAWIY P¥abodhamgl 0 Supe (Thedieabhed gan haye simidarvigfiationsdn vary by
+/ - 6 pmgpengdiing st he type of wafer, and process variations. In systens
in which the wafer 1s also diced using a dicing tape, the thickness of the
di ci ng tape cd®#005] sdhaduechanicalt bavkkish oftthe pulageotof aathouicromteterl @hicm [ 0006]

Al'l of these oce vari apl es. are cunmul at i and, can adversely.affect the
peel i ng ﬁPBtE%@éet Pﬁeﬁﬁ?ﬂdéﬂi‘a og ECtFI??rrB%‘éﬁ"}'fé Oﬁltﬁ‘éPféeﬁipgf%a ’ﬁ&’i‘bﬁr?%t‘%{'ﬂ%thﬁrt for a
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novenent of the peel head can be  controlled i ndependently of process

var i abl egnosBpeedtaper setill paqtiss feptorip thepyatioliongs thobirknesoé Hisi sabsiratadidi nent s
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of the t . renoval mechani smtaken along section line I A-1A of Figure 1;
[0010] Figure IBis a enlarged view of a portion of the tape renoval
mechani sm [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
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 eniarged 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;



taken along line | B of Figure 1; [0011] Figures 2A-2D are schematic cross
sectional views illustrating steps in a nethod for renoving tape froma
substrate; 2 [00121 Figure 3 is a schematic cross sectional view of a tape
removal system having capacitance probe sensors; [0013] Figure 4 is a
schematic cross sectional view of a tape renoval system having an optical
sensor; [0014] Figure 5A is a schematic cross sectional view of a tape
renoval system having nmultiple optical sensors including an optical
transmitter arf0R) &jgureadlis nechematic; croskORdtichaFivigur ef bBapesremiovalndyaegied
schemati c_di agr am.t aken g;tl 085% | ine 5B of Figure 5A illustrating the

cal cul at i B IS ABCYARPLROABO Mgl es in the system of Figure 5A; and [0016]

Figure 6 is a [g01B}MRidufe 8TiOASsch@RiticORdds HbMaPlicd AR Sage ORIV S¥ehEM |
havi ng pressure sensing conponents. Detail ed Description 100171 °Referring to

Fi gures 11}aVi“Baar9@th3£l:§?ﬂSaf;tape removal mnmechanism 10 (Figure 1) configured to

erove 2420 301 PR, SUTGLLAUatE oy SRS IR SRR SN

conprise a se ror portion
ceram ¢ phaxing,multiplgloptical pérade issludingresgtice! thinamRter AMParl GRRale@%a] mechani sm

10 (Figure 1) conprise, a conponent of a de-taping systemintegrated
into anot her s@@{'sé ‘g'FTGrS%e‘iéf‘rﬁP]éfgeaF?h’?“{aH%d'agifﬂhﬁak% dongligotppl Bighg a
seni condugA Afusiaiidithe tMuILRRDFHRIRAYA anggﬁgaﬂmm HRiehfbiGtEGre sA) aN CONPIi se

a conponent of a "polish grinder" avali e from’various”sem conduct or
equi pment  manuP@t] uFiguse Hos atsehematisgeragsdsepiidniak Miemgo e tapsonuhoealaysteaf er s. One

such "pol.l i.n ".1s avallable from"ACCRETECH USA" of Austin, TX and
i s desi gﬁgaatvgngp%assmg%ﬁm\ﬁoggﬂl% > Grinder". [0018] As another alternative,
the tape renoval nechanism 10 (Figure 1) can conprise a conponent of a
stand al one tape renpval system Exenplary tape renoval systens for

sem conduigetaied Rasgription | yde: "FIR' series de-taper systems manufactured by

Nitto Denko CqpppsiakéeRing®s Highres PRANnd BT B¥peiEhbeal riRnLARE 0¥ RERT
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



manuf actured by Takatori Corporation, Kashihara, Japan; and "RAD 3000"
series de- taper systens manufactured by Lintec Corporation, Tokyo, Japan.
100191 The substrate 14 (Figure I A) can have any conventional size or shape
(e.g., circular, polygonal, square, rectangular). For exanple, the substrate
14 (Figure 1A) can conprise a whole or partial sem conductor wafer having a
sel ected dianeter 3 (e.g., 200 mnm 300 mm 450 mm). In addition, the
substrate 14 can include a plurality of individual conponents 16 (Figure

I A), suct} as S‘ﬁm conguct or_dice or Ogapka es. Also, the conponents 16 can
conpri se (&8 PGB otIoR@At i adgition; thgsphstia Idcep dirdiress plugbyerfdi ng on
whet her tihg Sdohplo ; di j % rocess.
Al so prior %/%U?em)vi ﬁ%’ﬁfﬁg@?%‘ﬁ% ; g]ﬁﬁgas%@gop g‘?césﬁc%rag{l)s ?1(:21(9 bg}iel%&t hi nned
from t he thaempanietie 6ocan aewrise dnshigalated SEMpPAHRY Jor Tngulaspecohibopdritgur e 1)

can conprj cony i qpal I n_tape havin an adhesi ve surface, such
as a heatdeger%d%lrge@s‘ﬁﬁéﬁgce%ﬁ% Flfq%&%tgggﬁ’&%g%@, (‘nfﬁql Rfﬂ’fé‘a RS EEMOVRPTOEShst 1 at e
14. For exlao/pii@,to kdigovimPe tabedathe QiitRtra®d 4andyAav&Ben tApRed BHG tHSBLKL O _

e circuit side (face) of a sem conductor wafer during a back side

protect { .
t hi nni ng sbjgd%é%s."edlﬂ%ﬂ:'?}?éfr- face tapes are avail able from Li ntec Corporation,

mechani sm 10 (0] TR DE(FigRETIbaLc R 20 Rltnel At pdfalls," o

mechani sm 10 (F re 1) 1 ncludes a pee a- pee a
confi gur ed adbesivenjupfatatsechaagpe btat oapees@Be serisitive aldbdsival evhich alherche ounted to

t he peel tabl nafr 4 having a dicing ta 22. The peel head 20 is

novabl e Sl%rg?ef fn?sé)or&f?lge@?%‘ﬁ%?pfﬁ i%g?mBﬂﬁc %%‘gY'HB'ip%&‘i ge B3rdLo gretedtt i on

arrow 28 thé-c@eliesil8)fac@NsF 4 Semieondvicthd vesfer Qurif, §%aél@§id9$§ihnﬁn§ﬁﬁo&§s. agai nst

the tape 12 as indicated by force arrows 38 Figure 1 B). The peel tape 26
f

has an adlebansydacsttapes graaviatatde fiom LineaCorparation, (Tekyo.dapanhend fremetiie?, such

that the peak an be pulled with enough force to peel the tape 12
fromthe su satc{rug%}ga%‘%ﬁ'The peel head 20 is also novable in a second

direction (x- [@i21gcithieasge ramooa sndchanisn b8 (Fighre 1} chgles Bgedadbde 1 hyundadi recti on
or oW 40 L O AN LS, 02, (O ARS SURELLaLe, 11, & peel Lage rol e
tape rol ltgihe(feef table0Wbh 4 RERE Y8 Ra'diRea URSLE hAPE. 1Ph@PEl 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



attached peel tape 26 for disposal. [00221 Referring to Figures 2A-2D, steps
in the nethod for renoving the tape 12 fromthe substrate 14 are
illustrated. As shown in Figure 2A, the nethod includes the step of

provi ding 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 fromthe surface 34 of
the tape 12. The nethod al so includes the step of detecting the actual

di stance D between the surface 32 of the peel head 20, and the surface 34
of the t dpebelsenons enrepticalyrobeseasars. Infanyasd, theedistancet is the agthali digahcet he

di st ance u5|n i sen S h_as.c an i tance

pr obe ser?slggv?egggl?e su‘Fﬁ&?%#%‘ﬁt & g}eer?goztroy ﬁhe %ﬁg% father ﬁﬁg ad%‘ S cﬁscc%"cf) IS the

act ual dibetvesen ehe b&u\mﬁmzm aed aurﬁeamb&mso(rmgdw meelmrpe@daaenamdistdae tape 12,
rather than a flxed di.stance_ between the pe head 20 and the pee| table 18
(Fi gure fysters o romavipg Sape fham qubstiat- éﬁé}t s 2l digaecs Rgdetsged from a

subst rat &;ri¥idnd it he tRickdtales ‘Qhé hﬁﬂﬁ-ﬁy Bt gﬁttﬁ’;f%t B the s¥iBdttafd lrprt‘l?e dlﬁe E‘;ﬁ:')CI ng tape

t hi cknesses and planarity of e tape the substrate
22 and t 2 pdethe tpadll teb1281 Swivil] noroaffwf. ﬂ@cuaptt lmnqvaberqcewnvm apfaoetemsforAs a

t f th tect di 2A
conpr i s heraming th, deEilh HEE O el Tk Rl 1T gt BOBRIS Perdiuhe) “Phpe
26 on t hebepiarh th@@ﬂ'f&@,%aﬂlﬂ%]dthA)wrtﬁ@@&:l 34pe0is bhiehd e hbkad 20 04Bhe Next, as

shown in Figure 2B, the nethod includes the step of noving the peel head 20
in the fisefacei4rofdhetape 12 direction) towards the tape 12 by the distance D,

25 o Do cated it 1da SRLO H FattedR, dEnalind iR oyl GG iAyel e pee
era

head 20 is ed to press peel’ tape 26 against the tape 12 with a
sel ect ed feeklwad 20 ua$he|ﬁndi distction (dyirdciom)gonnmdois: B 1 Aby et distae yasenent  of

th I I f F, . afr. ti f .the.

pr et ous! PIGBREEY @aé‘lmcéwia%rﬁw%% oscies Shos POy EnE Troen BY8r0 Prior art
net hods idpeMifdab pfest tnegReldh ui@.equ;@ I2RatPL sdledirifdrdF, afthdidadpeel
table 18 (Figure 1) is uti |ze [ 0024] Next, as _shown in F”gure 2C, the

method | rivifateermohe 3§¢ e‘tas byt &@tr@@tenwgt the prehheagdr2Opandhiive selge @r“&rF,t he
substrat g ré‘g fur‘?&%nt :g‘qglglytcte?f:c&%e(%mt%@q) 2&0&%6%?(%1‘0]%??19 é@&t I on

(x- dlrectlon) as I'n I'rection arrow of the
prior art methods in Wthh 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



substrate 14. At the sanme tinme, 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 novenent increases the contact area between the peel
tape 26 and the tape 12, as nore 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 w thout over-traveling and contacting
the dicing tape 22 rather than the tape 12. [0025] Next, as shown in Figure
2D, the metlingdandnedstedape tdibngprepesef therpudl thgad D coridats fgressahe péel tdpe second
directi og (x-directi OF but O%E)O ite to x-di éecti on arrow 40) across the
subst r at 928Ny Pepe {hes indietef by iPiratAws d¥bst rate 14, as indicated by the

x- direction asgy %ferﬂ&?ﬂﬁé@ﬁg@, ti MBacitahibe ﬁ@ﬂ%&esﬁs?é?ﬁ_ﬂgoédngrgg&ﬂ(% shown)

rolls up the peel  tape 2t the used tape 12, as indicated by waste tape
rol | up acrfows thﬁametmg Ph§igures 2/52Ddelillustatadd The sapacitape sensor isysiempd8cess, t he
peel hea . i.hues. .t o. ee| tape. 26 ainst the ta 12, as
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sensor symaviam & Seminyf bwglicedS It tocaeerfrotimatene Bt ped table FidyWwndsa 2écod® i S

illustrated. The capacitance sensor system 48 conprises at |east_one pair
of capaciPRAtHANSSRISGF 32 hAvNg aiseingsuriagest3 logated proxineate toothe geeldead Havi ng a
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capaci t ance sénsor avi ng a ‘sensing surface ocat’ed proxinate to the
peel heade@drs SQISZhBugte bhendeaparci thanbe caensoce syrsbepystdn 48 cat Inghideat ed with
only onedﬁth of.cagacit nce sensghs %":0, 52, it is to be undergtgod t hat
the capadPHNEPALS PL spPaciance feRErs A P e ThA FPRRIPReOTEBs P EM 8 @5Baci t ance
sensors Sfsluded an ARAyLRABAH §ighe ComMORRALICISIEIN 48aRltaRe sbRelsudesz.an anal yzer
54 in signal comunication with the capacitance sensors 50, 52. [0027] The

capaci t ance sd¥#®3] Iheeapagitancrisgseis 59) Shffigure Al iggpatigured tejense diamgeges in
capacita i ensi: f S . ri t et
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substrate 14, the tape 12 d the peel head 20. The, changes_in _capacitance
measur ed tfaweI%éE%eﬂgea%%@? @En%ﬁtgat%é?, 3 sl 180 o PR dlad 30 ddect ¢ he
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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
42 of the substrate 14. The detection of the location of the edge 42 of the substrate 14
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



met hod of Figures 2A-2D is equal to the distance t4 (Figure 3) mnus the
distance t3 (Figure 3). The detection of the distance D can be used to nove
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

capaci tance can al so be used to detect the location of the edge 42 of the
substrate 14. The detection of the |location of the edge 42 of the substrate
14 can be used to nove the peel head 20 in the second direction 40

( x- di r ecttaperi?. tkhetdistared g (Fig@re G5 carhie aqubbtorth eoHinedsthixkinassts aff thy pet shown i n

Fi gure 2C. 28] ,.In the gapacitance sensor s em48 (Figure 3), the

sensi ng §i‘hl'¥ g@éﬂﬁw% taﬁ‘*n?é’ Sy St@%h‘@?@éﬂ%wﬁ%@% tg%) ‘été‘ﬁc‘aoﬁ beBYSsRi dent to
a | over shfupfabe Pofahe tAR8 106/ thedliffee 3281 thERemRA§RDY surface 53 of the
second capacitance sensor 52 can be coincident to the surface 32 of the
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(Fi gure 3pltagen chehgegual determidee discnodsi nethet biatyoee sulesar0faldoh8e piaesighsbl e 18,
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(Fi gur e 3IPmEiRicgHonyith 2 qopirelystew S soatewid txsrtobthegnoveqentyefdhe pesdp| e 18,

the dicingad Q@‘?es%gmsi\‘}é‘getc?&mﬁ&ﬁfoﬁt& tihé dRBcd e slﬁ%tééageéi%gc% gﬁ.tsﬁié%ance D

between the surface 34 of the tape 12 and the surface peel head
20. [ 002%halyixes areadvpidahie Buom( Fivguete of mapafaciurees indtidivg Lien Ret@sion ofibts t hat
convert t & anges i n capacitances into voltage changes, and a data
acquisiti 8- temthat uses the voltage changes to determ ne distances.

The anal yzer 3d030fRéEbSiRg RS FighrsH GinadpticslGEM8sN kaink 99 cohfigurél ©QRtforh system
49 configured to control the novenent of the peel head 20 responsive
det er m ndh¢ Bathed of Riguigs 2da2 is ituststad: Jibe epticabscmpersnstemsdrindudesahl§astanal yzer s

i : f : . : B f
o rauieRi‘ S, SEldinteeo FRIL I AGHRsd AL e kel SLofthERe D1 0
confi gur e, wal pearst arefleddcbamat Mot stafwnfitgdetes Rrhacid] idistanct uk betatadthe The

o i rectulats ot BEaRa J6aba0 BT A Sifrfatkoie e e (6B IPAZNRRdSL 0 U6 &
refl ect ed peaimdrRet arshQiihbld @pA&i efibtatdde ntduiatl dvideansaen tds RAetopaen the
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
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



surface 32 of the peel head 20 and the surface 34 of the tape 12. The
optical sensor 58 can conprise any suitable optical distance neasuring
device, such as an optical mcrometer, or a |aser mcroneter. Al though 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 nmultiple optical sensors 58. [0031] The distance tl (Figure 4) is
equal to the distance Din the method of Figures 2A-2D. This information
can be ustedpeebheadritly oid thésunfare exfeint dioingttéye ool theadistanchesudzattnpéchl | y as

pr evi ousl cribed. Fqr | e,..the optical sensor 58 can be in signal
comuni Cﬁﬁfﬂﬁfwd’[tﬁe Beeéé‘ﬂ’t]‘? ﬁ(a‘g@?? gf#ag?escc(%ﬂfﬂ?e&heéﬁe H’(ifl%’fart%ﬁletdllf‘éa%venent of
t he peel Dheaguré@A)randhe fibdatibn @F HRCEdgeM236F thd stHbdtRfd | Dbhd 8 BRASI the t O
determ nation of the distance D, substantially as shown in Figure 2B. The

optical swavswentsd theapebnesd 28e used to detect the location of the edge 42 of

the substrate . ISk pf i r of the
peel head 20 i[(??%? h?ésf%’élggégg@ééc@?b%%ﬁfgﬂ %lglfsec??rosﬁ’?@{ﬂoéq %(;eﬁ%éggg%ﬂ of the
subst r at @eff@m shubstetiodi afl Figuses 20alnisi itiustrated: e TRE. opfi0fi32hsdkssyatent ber
alternati.ve, the_optical sens 58, (Figure 4) can be configured to detect
ot her i dikilesd fish ehticad siear gﬁs(mffégtr%%ﬁ%@ﬁ Hphe PIc eRricR Sfrrspbéﬁ? e 2A) of
the pee|(oﬁtﬁ9ﬁe3@v%ﬁﬁl§m§€?ﬂt%ﬁ%n% 62fs 503&?‘11@@?0 éi?ec@@%i%ﬂeoeﬁhl%ﬁﬁ&iﬁe 14, the

di st ance bet ween )EE ead 20 and t surface of "the dicing tape 22,
or the diaskefomnge pdangefdncainedgnedd thensyafic@ 02 axfdhe heelgwed 20ablneaddBionThese

di stances_can ,t.h be ed to cal gul at e, t he, di st anc D.(Figure 2A) and the
| ocation” ecpeﬂé'ggg%e T2 &% re&]ﬁ‘éte@ﬂﬁlsﬁ?er %'lrféci% °§trsﬁ'8%%l’ elgoaﬁ‘figogtogﬁﬂﬁéeco venment of
the peel opgad setdor 400033] Referring to Figure 5A, a second optical sensor

system 60 confiqured to performthe nethod of Figures 2A-2D is_ il lustrated.
The opti cal séwgd} Ay shawn soFiguisciBidhe distance &k caspbs ealrulated ysing simplept i cal

transmtt : Qﬂ% | GaliyS 4 4 ( .cal :.r ) e first
opti cal éﬁ%%@gﬁzéf@%go’ f%ﬁ%ﬂegétt%%g@gé?gﬁ 4 }}’i 8E%Hegtgalrsn %g ﬁglg{rln tDat-ﬁ?ef erence
pl ane 66 refetencd plang 66.0 1o laddision filecdistd@eafl is keuab ée khehdistdn@0D (FiguedZiAX i on, a

gﬁ: l)e;: L:dg-lléégq%}d %ggr?%l g%sogéthélﬁ;tllrgﬁ\?%a# {)g int sri]éanaf ggr}cl%ﬁgice%flono\rvitﬁ Q %OIEtIaOF]) e 12 and

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 SA). 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



[0034] As shown in Figure 513, the distance tl can be cal cul ated using
sinple geonetrical relationships, such as tl=t2/tan angle A where tl is
orthogonal to the reference plane 66. In addition the distance tl is equal
to the distance D (Figure 2A). The second optical sensor 64 (Figure 5A) can
be in signal communication with a control system 67 (Figure 5A) configured
to control the novenent of the peel head 20 responsive to detection of the
distance D. As with the optical sensor system56 (Figure 4), the optical
sensor sy8tcenord@hd épegation dbM)e tepper molon @2, and tisphembiemént opthepatl kwdpsors 62
(Figure ‘{Qhand It' Ie co&;ﬁ optical sensors 64 (Figure 5A). In addition,
t he opti ALY Obe used to detect the edge 42 of the

substrate 14, @B@!tT’heC &dbpé sdnifg s ?wrﬁrmrm:lgafre Bf'@ls@‘?tﬁ:]ludé@%q:o%%résgioﬁhe edge

42 of the substrate 14 substantla y as previously describ in Figure 2C
[0035] R&peRg Bhasspejated avithethe peed bpde mechanisseriiwhichssensesithe gresand pheed to

subst ant gl o 55 bR RRE TR RTeAl 6 BESR PR ok EbiRtLghegopovever

there is a erence sure sensi ng

det ect i n@0tibeoshestcdnca Ioad ¢l g4 Ihawﬁg\)a lﬁéldadYﬁMCM1sﬁ1h86 ﬁmietﬂhfgaﬂ dégretihe
di stance D, senses the pressure of the peel _head 20 on the tape 12, and
mai Nt ai nEMQUR S IESSPIE 108 dheppeel Beadc20 ot thejares Ly &h %E%Prﬁﬁslo%%t“érﬁ()% i ncl udes

a peel bogly WPohanl WWniliAdfloR SHEPPSedBOmARGOBE! WAL i{ dn BBie the peel

head 20 in opposing z rections into and out of contact with t tape 12,
as i ndi capmdhunicatioubitk theemdtrdller-76i recti on arrow 74. A controller 76 and a

not or driver ontrol the ration of the step .ot 2 nd thus

The moverment 400378 DR Shestip S135h BiesSily Sorsina it LR Y B8 Ped 00361 The
pressur e kad shedBanids 763 Gitidlfly MbVR i8)a Adsb Qirédhich 8IEE-dre6UHY s8HSTh@Nthe SPr i ng 80
associated wth the peel body nechanism 70, which senses the pressure of the

peel headegltheah29 pentacapibe tape 135 Asibr pest bead ) contee's thedaps Fotbegzel by
Compr e AR 8k LIy S SO IR B0 o
on the tape Idad. celh84.coliips bl cuil 8prprodyce? ai changd $10 outpus ivghade wah‘_lJlISI cation
\(/:\,10';][1 r g| Pé}?g;pgtrlgna?gp tlhle fplreessr;urg8applv\'gI hth!: %eél rlllegc‘ i zcin|1 the taqrarmlJ SI (i‘%%sl v%?tagg itsh the

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

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.



100371 During operation of the pressure sensing system68 (Figure 6), the
peel body nmechanism 70 is initially noved in a first direction 82
(z-direction) such that the peel head 20 contacts the tape 12. As the peel
head 20 contacts the tape 12, the peel body nmechanism 70 noves upward as

i ndi cated by arrow 90, conpressing the spring 80 and the load cell 84. The
| oad cell 84 produces a change in output voltage which is proportional to
the pressure applied by the peel head 20 on the tape 12. This voltage is
transmni t tVéd GLiIMugh t he pressure anplifier 88 and the controller 76 to the
notor driver 78 ,to0. C rol the stepper tor 72 and the novenent of the
peel head 20 i%*%HEﬂFﬁgéﬁmnﬁngéﬁﬂEﬁ%§ﬁaé%ﬁﬁﬁﬁéewwsﬂr% as a function of the
pressure set byovidify @Eeém@}ﬁ JTEE Peel hedl Phced fIdHe tli?ettﬁﬁé)ﬁ{d $BAiRhred %o E@éi' al so be
operated to reverse the direction of novenent of the peel head 20 (opposite
z- di r ect itlnippe Bomdewbstta® pressure of the peel head 20 on the tape 12. The
pressure sensi . i i i.n e_pressure of the
peel head ZOdQ%Qﬁﬁg%gg%gﬁ%ggﬁ%l%“g%@é@?é?%ﬁﬁgg&g% ﬁgltg%mﬁﬂgeﬁganhead 20
peel s facke dubgeatt? fromthe substrate 14 (see Figure 2D). [00381 Wiile a
nunber of exenpl ary. as ts, and enbodi nents, have been djscussed above,
those of ski | MAVEHE PR eqd 10 e B PEan ddintaliienutiomeEidioige by an

per nut at iagidant Al th RNAstARE, subconbi nations thereof. It is therefore
intended that the follow ng appended clains and clains hereafter introduced
are interpret geessing thegpeeldapeanto coptactwitiothe tipepanidons, per nut ati ons, additions

and sub-conbi natio as are,wthin their.true iri.t and sc .. 9 WE CLAIM

T A et ot SR R HeSa M bl iebidsiatFoss IR ks R G Re a1 ng s

peel tapdgropnthe sidatehead 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

E Eg gleg't atngg_ez! 1R hithGd of LIRHE Y B8hdr QRDASing MGl Batih oAIPMIRE opaUal to
the sﬁbstrate, and following the pressing step moving the peel head in an opposing

second direction to the edge.

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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pressing the peel tape into contact with the tape; and noving the peel head
in a second direction across the substrate to peel the tape fromthe
substrate. 2. The nmethod of claim| further conprising detecting a |ocation
of an edge of the substrate, and follow ng the pressing step noving the
peel head in an opposing second direction to the edge. 3. The nethod of
claim1l wherein the detecting step is perforned using at | east one pair of
capaci tance sensors configured to neasure a change in capacitance between
sensi ng surf ades Taadnakddof ethihal getereinl teandsiraté .comipeiseeh hedicohdwhai m |
wherein thef detecti n step | s, perforned ni%i ng at | east one optical sensor
confi gur e®'tlo aﬂaﬁ%%' o2 PTG Rlde Af dplpsicRlEe ape. 5. The nethod of claim 1
wherein the detecting step is perforned using a first optical sensor
configured to direct | i ght beamonto the tape and a second optical sensor
configured to&e”emet}@diorrrembwg@daneufgm a bawtrate comptisiegt ape. 6. The net hod of
claiml wherei S bs es a se wafer, and the

det ecti ng steﬁ??‘ég‘[g)%rfpee gfemﬂn lgfrﬁg§96?@?nﬁ?ﬁﬁﬁ%sg'a§na%d BiPEFNgPS b8 to a
peel tablkel ikdd éonfignecdrepbeldhobpeiramihelsubheteonthe peclssdlst rat e conprises a
sem conductor wafer, a glass plate, a ceramic plate or a plastic plate. 8.
A method for mENding g aﬁrﬁtaﬁ@aFWaseﬁi%s‘M’V&’tgeacgﬁﬁrﬁeﬁ'h@ : SUpfpesy il efiated a peel
table co t head
cont 1 gur ddvfaicc) e PUBRASE, bt SHaRl Bbn ALl Bk ink AP ool enshER G g
a first capad lbeatakprerinmtr tohlavpaebhandf i r st sensing surface |ocated proximte
to the peel table nd a.secon citan efsensor havj| econd senS| ng
surface | ocat eyl RIRREESN £8P %"‘Cﬁgg?twﬁ@’a@‘ L PERTRE %ﬁ%ﬁgé@d&ﬁ Secg9dci t ances
bet ween tdagsihgd fsfacs %ﬂ§ 'td?@et%ﬁfffu,%ﬁ 8n #thde@bREGE @ﬁibsttﬁf%nﬁie%es aid @6 pecland

t ar get suhrféatces on the peel table, the substrate, the tape, and the peel
head; ca

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 controlling movement of the peel head using

the control system.

11



usi ng 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; noving the peel head and the peel tape in a first direction by an
anount equal to the distance; pressing the peel tape into contact with the
tape; and noving the peel head in a second direction to peel the tape from
the substrate. 9. The nethod of claim8 further conprising using 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 in the s%%on% irection, step. 10. The method of claim8
further conprildi nfh%EEHGAR rfga’f‘hg wWersip the, subshats fo@prisesep sericapdugieranal yzer

in signalygamunseRhteONcdhrhi fidi€of 4 pradt aci tance sensor and the second
capacitaﬁge sens&ﬁa 11.CThe é%thgd %? gﬁ%?n110 further conprising providing

a control systemin signal communication with the analyzer and controlling

novenment of t peel hea i,ng .the control stem .11 12. The t hod of

clai m 8 wher eﬂﬁ‘ t he gﬁﬁ?ﬁ roélfc a'ﬂ’oﬁp‘%%%@ Qge §'ék}'?f%t8n°(§’ml8?s av?ﬁtf‘@f’?d%?odl ass

pl ate, a wafeanbntd ladlichig &p@bﬁﬂi@dﬁelﬂbﬁé,&mdIﬁthefb&nﬁﬁiiﬁ@%n@nf'%%'cﬁ&r@eB wher ei n
uc

t he substrate conprises a sem conductor wafer nmounted to a dicing tape on

the peel ipgBpasitangsbetwgeniferurserpt theidiging &asiang the Srrhsepsing swrieepacieance
bet ween aseédﬁrdfs@l%%%)gurfa&? afly ﬁgingthmﬁug@mﬂcaﬁgat&béu%tseﬁs%nﬁé Hligtaﬁ#:':face or the
stng t C 0

second sensi ng surface, and u ange 1 n capacitance sense the
di stance. 14. A nethod for renoving a tape froma substrate conprising:
providing a p onfigured to ort the substrate, and a peel tape

| table su
on a peel hegtg‘ Somethgd frgem “B%EFE‘PPﬁré’"{)‘gﬂ@s??tﬁﬁ?‘flwg‘%bstrate on the peel

tabl e; provi diggyidihg lagel ta@l&%dﬂﬂ%ﬁr@@'to SEPPORT the QA 88l hQeblehfcbn @an act ual
di stance between a surface of the peel head or the peel tape and a surface
of the t el hcaddonfiguerstte peel the tapr fiemdhe syibsteatc enlthe poél tetles substrate;

providing at least 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 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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detecting the distance and the | ocation of the edge of the substrate using
the optical sensor; noving the peel head and the peel tape in a first
direction by an anmount equal to the distance; pressing the peel tape into
contact with the surface of the tape with a selected pressure; noving the
peel head in a second direction to the edge of the substrate; and noving
the peel head in an opposing second direction to peel the tape fromthe
substrate. 15. The nethod of claim 14 wherein the substrate conprises a
sem conductor wafer is mounted to a dicing tape on the peel table during

the noving the_peel head a th el .tape step, the pressi t he peel tape
step and the viﬁ'{j e Odh‘ggcdalg‘.t E‘b&’%i in ﬁé’pH‘éa‘(?ﬁﬁ‘Efobfnc d&?ﬁ]@gt ¥ ein the
opti cal %@ﬂﬁ@fre&@rmfebt_s@ﬁ%lﬁrbe%tdnﬁﬂhe tdPe @h@ ARL@nd WnsBr b@Tlrddit6 rQEREEr . 12

17, The method of claim14 wherein the optical sensor includes a first

sensor  cdnfl¢ciadleaht bepmyfremdhe @pei ght beam onto the tape and a second sensor
configured to receive a reflected |ight beamfromthe tape. 18. A nethod
for renoving a tape froma substrate conprising: providing a peel tape on a
peel head configgurmethbdfgpeahotiiga tapp Erohr Dstbkthate cahiftidingat e; novi ng the peel
head and the peel ,tape in a first direction by a distance sufficient to
press the peelPrevifiBe ia perl taps gBt2 weeihhead econfigiwredi tonpeg! shedapgr Bompigi ng t he
peel headypdirafe: Second direction to peel the tape fromthe substrate;
sensing the pressure; and maintaining the pressure in a predetermn ned range
by novi ng t he npoéig theacklihnad fral the pedd tapdiin e dirstalirectioni by adis@perosifingendi r ect i on

responsi ve to the nsi.ng step. .19, The t hod of claim 18 wherein the
sensi ng st?gf)es?_ egge.ﬁ?@re%tg Cﬁgﬁaﬁ_@}wﬁ' t_hE&Pﬁ_twg%sqpc;Ff’sgrﬁri ng, a load cell, and a
st epper not or mdvirfy 88 péel GOIITH A se@ind Aitedticnio P& the tape from the substrate;

sensing the pressure; and

maintaining the pressure in a predetermined range by moving the peel head in the

first direction or in an opposing direction responsive to the sensing step.

19. The method of claim 18 wherein the sensing step is performed using a
compression spring, a load cell, and a stepper motor in signal communication with the

load cell.

20. The method of claim 18 wherein the substrate comprises a semiconductor
wafer, and the moving the peel head and the peel tape step is performed with the wafer

mounted on a dicing tape to a peel table.

21. 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;

at least one 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

a control system in signal communication with the optical sensor configured to

move the peel head by the distance such that the peel tape contacts the tape.

13



| oad cell. 20. The method of claim 18 wherein the substrate conprises a

sem conductor wafer, and the noving the peel head and the peel tape step is
performed with the wafer nounted on a dicing tape to a peel table. 21. 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 surface of the tape; and a control systemin signal
communi cation with the optical sensor configured to nove the peel head by
the distance stfch IPhaYSIERTdam 2hpvbereshthectessarrrompaises a fasto@paciiaacesyst em of

or oxi i o Tt et BrOFER oA L BRI 41 oo L BBl RIE R 3 nes ™

proxi mate to the pe e an e sensor Toca

pr oxi mat eprosimatetopeepechbead. 23. The system of claim 21 wherein the sensor
conprises an optical sensor configured to direct a |ight beamfroma pl ane
coincident to a surface of the peel head onto the tape. 24. The system of

claim 21 whereidn tihe syQemosf PR SPerdin fthé $tnsBPThHPises SN Otical SiHshAUr ed to
direct a light beamonto the tape and a second optical sensor configured to

recei ve acqnégpied te dirpgtghlishs dgemfirommatiancicainsidensto ahefasy of ¢hm pdel beagli m 21
wherein the ﬁ]%r}%%r conprises an optical mcrometer or a |laser mcroneter.
26. The sys?em "claim 21 wherein the substrate conprises a sem conductor
waf er and the peel head is a conponent of a polish grinder configured to
thin the wafer

r a stand aJ one de-taper configured tQ renpve a face tape
fromthe waf er24 2&?3 WSE‘VSP&?#?%?I r“gWEf’\W ﬁ@ S§NYOR FEMPFigRs afitst patgah peasor
conpri si ngsnfigAreB 88 HirdcRBIIZhERRN SHb otk thie SERPQCnd gﬁicﬁ%ﬁécfr%%ﬁﬂgured to

receive a reflected light beam from the tape.

25. The system of claim 21 wherein the sensor comprises an optical micrometer

or a laser micrometer.

26. The system of claim 21 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.

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;

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;

14



a peel tape on a peel head configured to peel the tape fromthe 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
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 peel head; 14 an analyzer in signal conmunication with the
first capacit ama@ealgsmsorsigmat comuniscationdith aha firdt aaparitassesensaroaidi their ed t o
use the changes in capacitance to detect, an actual distance petween the

peel head®8nd ARacHan e seRsQr candistngd 1P A58 the, shpnges, g cangeitance (8 fefest @ gnal

communi Cakiu@isthdcB bkRReh tHeSleclORRA6 ha PEA t4RARPEheaRSE; b second capaci tance
sensor configured to nove the peel head and the peel tape in a first

di rection by asorifa sniters dfisinal gompanightianayiitle thedrss capasitarce sapsohandidet ape, and

to nove . i i eel the

t ape frot%péﬁgegﬁ%ls%gg g%ggglt@geedg{?srb@%e%k BE é‘?%‘\g'g"d%b%e‘{egf‘tﬁi’?ﬂ‘e‘r‘ gﬁsgl yzer is
conf i gur elrettdnusean dneowain aqugd to the dispre itarcmadt avitethe ¢dpeaandwanb@hef an edge
of the substra e,tFnd Hhe control 3,5Len1is onfigured to nove the peel
head and P@ﬂéﬂey@@}d apel tapeha sesapd %?qtlav 1 peehidgitang Ttametheebbstragead and t he
peel tape in the second direction. 29. The system of claim 27 wherein the

substrate conprises a sem conductor wafer and the peel table, the peel head
and the peel R8pdhaswptawepoaml? wherein thelapalpzer gr ¢anfignred dmbisegthe ebange t hin t he

wafer, or. a stand al gne de-taper .configured to rempve . a face tape fromthe
wafer. 30" C%Pag@?tc%ﬁ? ﬁ%?‘:tra(eelﬂﬁﬁﬁ)ﬂd)fﬁnteg%‘goé &’Sﬁ}]%f’trgf?bg?cfg}eemg%@psryﬁtg n‘é: a peel
tabl e corbhfglredltol o hp Peél Heh® asdiihstpeéltiape @ theedget @R t6 moringakt pead
configured to peel the tape fromthe substrate on the peel table; an
optical dessyd thepgel tre sythe second dBectign) j ght beam from a pl ane coi nci dent to
a surface of the peel head onto a surface of the tape and to detect an
actual distance

29. The system of claim 27 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.

30. 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 pee! 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 comunication 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. 15 31. The system of claim 30 wherein the optical sensor is
configured to detect a |ocation of an edge of the substrate and the control
systemis conBilgtIﬂaedyttemmf\cbaimtﬁ@ whetin theegticahsensdrels peefigurad® detect he edge.
32. The ere he |caI sens rise opti cal

nm cr onet Z%lcahfmﬁ Ef"a FO er' taé‘?a"r&ége Qﬂ%g Hplerbif cgrtt %tr§$%p@ﬁv %P%‘ilnpt he
opti cal %mg{dtﬁgﬁ&qt@g%@,efeuéét sensor configured to direct a |ight beam
onto the tape and a second sensor configured to receive a reflected |ight
beamfromthe tape. 34. A systemfor rermw ng a tape froma substrate

conpri si ng I f tQ e substrate el tape
on a peel heagzconl# gf%?eed %ﬂif)llél thgren i :?p?lg%l] %eﬁ%orscum e € g,qt? peel
tabl e; a rpie®mcbo dy a eehakRiametaonf i gur ed to nove the peel head and the peel
tape into contact with the tape with a pressure; a conpression spring and a
| oad cell configured to sense the pressure; and a controller and a notor in
signal communisgatiiyMehbrdhin! KRYnEEH thE%B'fléag'é&{%Qr ténpABay g firbiSseRGR! body
mechani smto nal nt ai n the pressure in a predetermned range responsive to
si gnal s feonhgurédstol Cb@dt c bght beds onMhibe taps tandra sécopt aenspBdonffiigntedeo reseivpri si ng a

pr el oad nec anl cell configured to preload a desired anount
of pressmfrrg ?C(B tﬁk‘gg Frowcetg%tagﬁ the tape. 16

34. 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 peel body mechanism configured to move the peel head and the peel tape into
contact with the tape with a pressure;

a compression spring and a load cell configured to sense the pressure; and

a controller and a motor in signal communication with the load cell configured to
move the peel body mechanism to maintain the pressure in a predetermined range

responsive to signals from the load cell.

35. The system of claim 34 further comprising a preload mechanism on the load

cell configured to preload a desired amount of pressure for the peel head on the tape.
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