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| NVENTION (1) Field of the Invention The invention relates to t hég 9
.fabrication of integrated circuit devices, and nore particularly, to an
apparatus to quantify the adhesion of overlying filns such as dielectrics
and conductors deposited on a sem conductor surface, such as the surface
of a substrate. (2) Description of the Prior Art In the fabrication of
integrated circuits, the integration of filns.such as dielectrics and
~conductors into the circuit presents a challenge. One inportant aspect of
this integration relates to the adhesion of filnms (such as a filmof a
dielectric or a filmof a conductive material) that are deposited over
ser conduct or surfaces such as the surface of a sem conductor substrate.
In the mcroelectronics industry, a sinple tape test, docunented by the
American Society for Testing and Materials (ASTM under D3359, is

typically performed to ewahnates mwajuavatirveryst hsupehmsioan retva diel ectric
to an underlying surface. The test nmethod teaches the placenent of an

-~adhesive tape over an area of the film wherein the area contains a set of
#1 juh2005 incisions. This is followed by the renoval of the adhesive tape
. : BACKGROUND OF THE INVENTION

(1) Field of the Invention

The invention relates to the fabrication of integrated
circuit devices, and more particularly, to an apparatus to
quantify the adhesion-of oveflying films such as dielectrics and
conductors deposited on a semiconductor surface, such as the

surface of a substrate.

{(2) Description of the Prior Art

In the fabrication of integrated circuits, the integration
of films.such as dielectrics and conductors into the circuit
presents a challenge: One important aspect of this integration
relates to the adhesion of f£films (such as a film of a dielectric
or a film of a conductive material) that are deposited over
semiconductor surfaces such as the surface of a semiconductor
substrate. In the microelectronics industry, a simple tape test,
documented by the American Society for Testing and Materials
{ASTM) uﬁder D3359, is typically Eerformed to evaluate
gqualitatively the adhesion of a dielectric to an underlying
surface. The test method teaches the placement of an adhesive

tape over an area of the film, wherein the area contains a set of



away fromthe area by seizing the free end of the tape and pulling the
tape rapidly back upon itself under an angle that is as close anﬂQ§3mmﬂgﬁ
to an angle of 180 degrees. However, this test method has several
drawbacks: (1) the test nethod does not provide a quantitative neasurenent
of the adhesion between the filmand the underlying surface, (2) no
standards are ascribed to the several paraneters that are wused in this

met hod of testing, such as the speed of pulling (renoving) the tape, the
type of adhesive tape that is used for the test, the pressure of rubbing

t he adhesive tape to the surface of the filmand the force applied during
the creation of the incisions in the film (3) inconsistencies are
introduced during the test, typically due to the influence of the hunman
factor, particularly to the personality and disposition of the person that

is perforplagodde tiestis FRE1ORESER dHAVeRhbOR1t bereforRnRsevkdes @ et hod
to quantitatively neasure the adhesion of filns and provides an apparatus

for nmeagyeingraRd el Biynget Pen@dhasirgRcbetuesn ne deprsiahed filmand an
under|lying surface. 2 go JUTA 20 US 5, 310, 442( Anetani) shows an appar at us

for ren@uhmgn§dﬂe@iﬂ@é ape ki onbser gnduetsen rwaf@sr SAH fagas. tHawever, this
reference differs fromthe apparatus of the invention.

as close as possible to an angle of 180 degrees.

However, this test method has several drawbacks:
(1) the test method does not provide a quantitative measurement
of the adhesion bétwéen the film and the underlying surface,
{2) no standards are ascribed to the several parameters that are
used 1n this method of testing, such as the speed of pulling
(removing) the tape, the type-of adhesive tape that is used for
the test, the pressure of rubbing the adhesive tape to the
surface of the film and the fofce applied during the creation of
the incigions in the film,
{(3) inconsistencies are introduced during the test, typically due
'to the influence of the human factor, particularly to the
personality and disposition of the berson that is performing the

test.

The present invention therefore provides a method to
guantitatively measure the adhesion of films and provides an
apparatus for measuring and guantifying the adhesion between a

deposited film and an underlying surface.



US 6,002,259(Giffin, Jr. et al.) teaches an electrostatic adhesion teste
for thin filmconductors. US 5,121, 706(Nichols et al.) shows an apggr it

for applying a conposite insulating coating to a substrate. The patent
di scl oses the D3359-83 ASTMtest. N chols et al. show an apparatus for

appl ying coatings to substrates. SUMVARY OF THE | NVENTI ON. A princi pal
obj ective of the invention is to provide a nethod and apparatus for
guanti fyi ng adhesi on between a deposited film such as a filmof a
dielectric or a filmof a conductive material, and an underlying surface.
Anot her objective of the invention is to provide standard neasurenent
paraneters for the neasuring of the adhesion between a deposited
sem conductor filmof material and the underlying surface. 3 ~0 ~uN 2005
Yet anot her objective of the invention is to renbve inconsistencies in
quant i fyi ng eslhesian detinwrenani defasist @d Bpparaods sem cenduchor nateri al
and an underlying surface. In accordance with the objectives of the
i nvent i gAnasew + BRPF@US eins cpridvdad Wiadkrt her fuant | fics@teon ofiig he
adhesion of a filmover a substrate. In particular, the peeling force and
the raterefepeeldntrerse rqoanthéi esbdyatusovicdihg anddmistonrneans f or
measuring the peeling force, a second neans for neasuring the

Us 6,002,259(Griffin, Jr. et al.) teaches an electrostatic

adhesion tester for thin film conductors.

Us 5,121,706(Niéhols et al.) shows an apparatus for applying
a composite insulating coating to a substrate. The patent
discloses the D3359-83 ASTM test. Nichols et al. show an

apparatus for applying coatings to substrates.
. SUMMARY OF THE INVENTION

A principal objective of the invention is to provide a
“method and apparatus for quantifying adhesion between a deposited
film, such as a film of a dielectric or a film of a conductive

material, and an underlying surface.

Another objective of the invention is to provide standard
measurement parameters for the measuring of the adhesion between
a deposited semiconductor film of material and the underlying

surface.



rate of peeling, a third neans for securing a piece of wafer, an adhesive
tape, a tape holder and a resilient, flexible conponent. BRI EF DES$l Eum@ﬂﬁ
OF THE DRAWNGS Fig. 1 is a schematic view of the nmeans for securing a

pi ecer of wafer, whereby the neans conprises two pieces of material 20 and
22. Fig 2 is a schematic view of the conponents of the neans for

generating and releasing a resilient deformation. Fig 3 is a three

di rensi onal view of the nmeans for generating and releasing a resilient
deformation or a biasing 4 JUh 2005 wunit, the neans being conpletely
assenbled and in a "rest"” position. Fig 4 is a three dinensional view of
the apparatus of the invention, the apparatus being conpletely assenbl ed
and noving to the "rest" position. DESCRI PTION OF THE PREFERRED

EMBODI MENTS The invention relates to an apparatus for neasuring the

adhesi on, spegificaldar g epeelt Ngr frtcamratiaheisf cpeadriavg, of a filmto
a substrate. The present invention will be described in detail wth

ref er enge 4,0 st BE- RECONPAN VARG LIk AVh A GSaheHi@napparattsa derdsidest dimmans for
nmeasuring the peeling force, a neans for neasuring the rate of peeling, a
means f s SRGYELAGUE: P 8GR Bfi alVaher aprusiamdfveng aubfaséng unit and an

adhesi ve tape. Each of
In accordance with the objectives of the invention a new
apparatus is provided for the guantification of the adhesion of a
f£ilm over a substrate. In particular, the peeling force and the
rate of peeling a?e §uantified by proﬁiding a first means for
measuring the peeling force, a second means for measuring the
rate of peeling, a third means for securing a piece of wafer, an

adhesive tape, a tape holder and a resilient, flexible component.
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a schematic view of the means for securing a piece
w'of wafer, whereby the means comprises two pileces of material 20

and 22.

Fig 2 is a schematic view of the compohents of the means for

generating and releasing a resilient deformation.

Fig 3 is a three dimensional view of the means for

generating and releasing a resilient deformation or a biasing



t hese conponents will now be described in detail. First wll be discussed
the means for measuring the peeling force. In the present inventig Juhéﬂﬁ
means for measuring the peeling force in this invention includes !yq<oad
cell 10, Fig. 4, and secondary neans or conponents to display the :
measurenent. A portion of the support structure 12, Fig. 4, provides
attachnent to the load cell 10. Although shown as an inverted L shape, the
5 gp Juh 2° . support structure 12 can al so be of other forns, for exanple
an inverted U shape. The signal fromthe load cell 10 is sent to an
anplifier (not shown), the latter then sends the anplified signal to a
digital oscilloscope (not shown). The waveformis displayed on the digital
osci |l | oscope, the voltage values of the waveform can in this nanner be
determined fromeither the x-axis or the y- axis. This voltage (in volts)

can be easily converted into a force (in ns), .t s © under st ood
t-hat thé“éﬁpl?ﬁ?eﬁeﬁgﬁd%efﬁg 8%%?*?%%? o% Sgﬁgw%§|§3%\ﬁ§ St f%é§possible neans
that can be ,used to translate the pulling force into a formthat can be

di spl ayB85*btPer devices to achieve the sane objective are known in the
art and can also be used to performthe same function. Next wll be
di scussed the neans for neasuring the rate of peeling of the tape, see

Fig. 4. In the present .invention. _the ,ngans to £-dhe atenof the
peel i ng forc&*fn iR B Ea shT §21%h sygignlfgg(%ﬂg. 4), a sensor system
16 (Flgin4ehtgogFaQ§e apparatus being completely assembled and moving to

the "rest" position.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

The invention relates to an apparatus for measuring the
adhesion, specifically the péeling force and rate of peeling, of
a film to a substrate. The present invention will be described in
detail with reference to the accompanying drawings. The apparatus
includes a means for measuring the peeling force, a means for
measuring the rate of peeling, a means for securing a piece of

q'wafer or a wafer, a biasing unit and an adhesive tape. FEach of

these components will now be described in detail.

First will be discussed the means for measuring the peeling
force. In the present invention, the means for measuring the
peeling force in this invention includes a load c%}l 10, Fig. 4,
and secondary means or components to display the measurement. A
portion of the support structure 12, Fig. 4, provides attachment

té the lcad cell 10. Although shown as an inverted L shape, the



f or suppl ying energy to the beam em ssion system (not shown), a  neans for
supplying energy to the sensor system (not shown) and a nmeans for,;zyn JUNm

conputing the tine between when the upper em ssion outlet 11, Fig. 4,
bl ocked and when the |lower em ssion outlet 13, Fig. 4, is blocked (not
shown). The beam em ssion system has an upper em ssion outlet 11 and a
| ower em ssion outlet 13, wherein the upper emssion outlet 11 and the
| ower em ssion 6 Zp JUh® outlet 13 are positioned at least 10 mllineters
apart from each another. The em ssion source (not shown) includes but is
not restricted to laser or infrared sources. The em ssion source
simul taneously emts a beamthrough the upper em ssion outlet 11 and
t hrough the | ower em ssion outlet 13. The emitted beam has a circular
cross section with a beam size of between 1 mmand 10 nm The sensor
system 16 includes hut is_not restricted to a_  photodiode Ye A multiple
(-gr eat ePYPRSRC t WG TR 5edfmn ST s31Hh O% té’ﬁ%e%anoﬁ o fg)g ﬁgélég Rext will be
~di scussed the neans for securin iece ar, fractjonof. a.wafer, Jhe piece
or fractP8RTBFY L viedtd® 'cgﬁ‘fealsh?‘g%f‘ fﬁoé“ f%ih SV er %jf%erisouﬁsst rate needs to be
secured in order to facilitate fjrm positioni (non-Npverent) <duging the
peel i ngaB‘PllFﬁ%rfh?ﬁf R hetcgﬁbgﬁtzﬁore. h/snnggﬁgsf or s%%uri ng (fi {F‘Iﬁm y
pl aci ng, and holding in place) the piec f el, A hesSangyLime
ensuri ng ﬁedéﬁégﬁgeo%?ll\%aofsézp ErE%R?nSS“OS”’H‘ 'vva\fl?%r f eakage neédg d

on the digital oscilloscope, the voltage values of the waveform

is

can in this manner be determined from either the x-axis or the y-
axis. This voltage (in volts) can be easily converted into a
force (in Newtonsi. it is also undersﬁood that the amplifier and
the oscilloscope. are only two of the possible means that can be
used to translate the pulling force into a form that can be
displayed; other devices to échieve the same objective are known

in the art and can also be used to perform the same function.

Next will be discussed the means for measuring the rate of
peeling of the tape, see Fig. 4. In the present invention, the
means to measure the rate of the peeling force inclu@es a beam
emission system 14 (Fig. 4), a sensor system 16 (Fig.'4), a means
for supplying energy to the beam emission system (not shown), a
means for supplying enexrgy to the sensor system ﬂnot shown) and a
means for computing the time between whenﬂthe upper emission
outlet 11, Fig. 4, is blocked and when the lower emission outlet
13, Fig. 4, is blocked (not shown). The beam emission system has
an upper emission outlet 11 and a lower emission outlet 13,

wherein the upper emission outlet 11 and the lower emission



to be provided. The means for securing the piece of wafer in this

|nvent|on is a wafer containnent unit 18, Fi 4, the unit conpr
pi eces of material 20 and 22, Fig. 1. As shoam in Fig 1l the PFrL mg?%ﬁggﬁ
of material 20 (hereafter denoted as "wafer holder piece") has a slot 24
such that the piece of wafer is held or contained within the slot 24. The
second piece of material 22 (hereafter denoted as "wafer w ndow pi ece")

has an 7 --- -------- Huh 2005 opening 25. The adhering of the adhesi
tape 70, see Fig. 4, to the filmon the wafer can be ac%ieved t hr ough Yﬁe
opening 25, see the conbination of the wafer containnent unit 18 and the
adhesive tape 70 in Fig. 4. Wile the material for these two pieces
includes but is not limted to single netal, metal alloy or plastic, the
preferred material in this invention is perspex due to its Iightmeiéht

The shape of t mafer e h
waf er ?ﬁﬁﬁ& OSlgiggéjg#éﬁgﬁggl%gr%%%Egﬁﬁ%§¥sTﬁgagFgfﬁggp?ﬁﬂ{hg ©

waf er hol d |
g%eP e e%lsgggglg Sbch khabolhe {eMmiddN@uer isnnsenoved part
PﬁZtthgnT%rn] of ymetrical U shape or an asymmetrical U shape and such

?# €y1lg eEhSrt{Hf%gygﬁséghrEQQ n@ﬁ@réﬁhsdﬂﬁﬂ deutbe
synnetrlca i's renoved. Thus an indentation 24 is present against

? back grikég%%pst“%ﬁW@geé Béﬁﬁkﬁhég%gﬁTQ%ehﬁbﬁgi &iddien ondeatation 24
of the wafer ho pi ece 20 nust be of the sane
and through the lower emission outlet 13. The emitted beam has a
circular cross section with a beam size of between 1 mm and 10
mm. The sensor system 16 includes but is not restricted to a

photodiode array. A multiple (greater than two)} of beam emission

systems can also be used.

Next will be discussed éhe means for securing a piece or
fraction of a wafer. The piece or fraction of a wafer containing
the film over the substrate needs to be secured in order to
facilitate firm positioning (non-movement) during the peeling of
the film‘from the substrate. A means for securing (firmly placing

"and holding inlplace} the piece of wafer and at the -same time
ensuring the absence of wafer cracking and wafer breakage needs
to be provided. The means for securing the piece of wafer in this
invention is a wafer containment unit 18, Fig. 4, the unit
comprising two pieces of material 20 and 22, Fig. 1. As shown in
Fig 1, the first piece of mater;gl 20 (hereafter denoted as
nwafer holder piece™) has a slot 24 such that the piece of wafer
is held or contained within the slot 24. The second piece of

méterial 22 (hereafter denoted as "wafer window plece") has an

!



t hi ckness as the wafer w ndow piece 22 or greater than the thickness of

the wafer w ndow piece 22. The opening 25 in the wafer w ndow pi 3@h|
machi ned such that: (i) the area of the opening 25 in the wafer w?? ow

piece, Fig. 1, is small relative to the area of the indentation in the
waf er  hol der piece 20 (ii) the opening 25 is w de enough to acconmodate
the wdth of the adhesive tape (not showmn) 8 -------------- p JUN  (iii)

the length of the opening 25 is at least 5 nmlonger than the designated

length for the adhesion of the adhesive tape to the exposed wafer piece

(iv) the distance fromthe bottom edge of the opening 25 in the wafer

wi ndow pi ece 22 to the bottom edge of the opening 25 in the wafer w ndow
piece 22 is preferably greater than the distance fromthe bottom edge of
the wafer hol der piece 20 to the edge of the indentation 24 in the wafer

hol der Bgﬂgs_&n&% Vrddeadlibst agcss fnamddie sh ekt tapder @dgreokifhes yi pglow 25
in er w nd OM/plece 22°to the left side edge of the opening 25 in

the Waf W% eleS cRh eber b Yo @i ahebubRarhd e@lm apsg sésom the
l eft si egg o} 'ﬁﬁgma%e ﬁglder pleéz 20 gngu%he Ie?? s e eggz of the

indenta% ang iﬁ%ﬁiﬁ%\%%f%%ehggggf é%ﬁ%&iﬂ%%n@vhh1£h?8%ﬁﬁ?t@% t¥hegbove

except t at the requirement applies to
tape 70 in Fig. 4. While the material for these two pleces

includes but is not limited to single metal, metal alloy or
plastic¢, the preferred material in this invention is perspex due
to its llghtwelght The shape of the wafer holder piece 20 is
identical to the shape of the wafer w1ndow piece 22 and is
preferably rectangle. The slot 24 in the wafer holder piece 1is
machined such that the remaining or un-removed part has the form
of a symmetrical U-shape or an asymmetrical U-shape and such that
only a portion of the thickness of the material inside the
symmetrical U-shape is removed. Thus an indentation 24 is present
against a back portion of the wafer holder 20. The height of tﬁe
indentation 24 of the wafer holder piece 20 must be of the same
1thickness as the wafer window piece 22 oxr greater than the
thickness of the wafer window piece 22. The opening 25 in the
wafer window piece 22 is machined such that:
{i) the area of the opening 25 in the wafer window piece, Fig. 1,
is small relative to the area of the indentation in the wafer
holder piece 20
(ii) the opening 25 is wide enough to accommodate the width of

the adhesive tape {(not shown)



the right side edge of the wafer holder piece 20 and the right side edge
of the indentation 24 in the wafer hol der piece 20. Referring agai. ;ot‘gmtw
waf er wi ndow 25, Fig- 1, a cushioning material (not shown) such aS sponge
or bleeding cloth, attached to unit 22 along the outside perineter of the
opening 25 where wunit 22 makes contact with the wafer hol der piece 20. The
cushioning material prevents wafer cracking and wafer breakage during the
connection of the wafer holder piece 20 and the wafer w ndow pi ece 22.
Bot h waf er hol der piece 20 and wafer window 9 - - --------- ----- Jut

pi ece 22 have four holes 15 drilled at the coners and also a fifth hole 26
| ocated m d-way between the two holes 15 at the top of these two pieces 20
and 22. The four holes 15 at the corner have screws fitted through them
For a rectangular piece, the latter hole 26 is preferably situated between
two hol es; 115 (@lc0R@ngt Aeo 8 heHd epenengt bs of s bt hdahe waker 1dodaerthginece 20
and the wafer w ndow piece 22. The five holes 15/26 in the wafer hol der

pi ece 20, arf: 4iQhgcal 1gAGEN t oot Rl h¥Bebobesofl Wh26 adhet iee wadmer tor ndow
pi ece 22. The holes 15 are preferably drilled at an equidistant apart from

the vertjcaly canierkirae. pTdee | ocation of the holes 15 should preferably be
at a position that allows rmaxi num clanping by the four screws between the

gﬁLGrZZhQ!LQ?rtheOic&%%a%Q@ 200t fige Waft@lomMeRGEV P e o22nifiBe2s won piteces 20
wafer window piece 22 to the bottom edge of the opening 25 in the
wafer window piece 22 is preferably greater than the distance
from the bottom edge of the wafer holder piece 20 to the edge of
the indentation 24 in the wafer holder-piece 20
(v) the distance from the left side edge of the window 25 in the
wafer window piece 22 to the left side edge of the opening 25 in
the wafer window pilece 22 is.preferably greater than the distance
from the left side edge of the wafer holder piece 20 and the left
side edge of the indentation 24 in the wafer holder piece 20

(vi) the same as (v) above except that the reguirement applies to

the right side edge of the wafer holder piece 20 and the right

iside edge of the indentation 24 in the wafer holder piece 20.

Referring again to the wafer window 25, Fig. 1, a cushioning
material (not shown) such as sponge Or bleeding cloth, attached
to unit 22 along the outside perimeter of the opening 25 where -
unit 22 makes contact with the wafer holder piece 20. The
cushioning material prevents wafer cracking and wafer breakage
during the connection of the wafer holder piece 20 and the wafer

window piece 22. Both wafer holder piece 20 and wafer window



form when screwed together, the wafer containment unit 18 shown in Fig.
4. The assenbly of the neans for securing the wafer piece (the ! nguu?.ﬁ%
containment unit 18, Fig. 4) is now described. It should be underStood

t hat 't he sequence of assenbly described hereafter is not the only way but
a typical way. A suitably cut piece of wafer (not shown) containing a film
“or a nmultitude of filns deposited over the substrate of the wafer (not
shown) is placed into the slot 24 of the wafer hol der piece 10 -

,)U Z05 20, wherein the filmor a multitude of filns on the
pi ece of wafer align opposite to the flat portion 24 of the wafer hol der.
pi ece 20. The filmincludes but is not limted to insulators, conductors,
sem conductors, porous naterials and non-porous naterials. The substrate
includes but is not limited to nmonocrystal line silicon,

silicon é‘cé ”z%“'h 3% 650 hoAld B 14:590 208 SARPhidR ASE8). aThe substrate

can fur? inclu m croel ectroni ¢ devices and i nterconnect structures.

- The waf ftﬂM QYR 868 £§ﬂ9$?& PYRRRe vREefupirnesand Lbecn@fedp hol der
pi ece. Upon al 1 gnment of e four "holes at the comer, screws are then

appl i ed % tﬁe ré%o ﬁe@@geEOhQA@efZFMT%%ef%grt901Q§ ﬂ?ﬁéﬁ'tﬂg pdeMepi ece 22,
fornlng hé ntal nnment unit 18, Fig . The neans for the securing
of a WaEave sc§%ﬂ§ﬂf% t@ﬁe%ﬁr3§gh them. For a rectangular piece, the

latter hole 26 is preferably situated.between two holes 15 along

the shorter length of both the wafer holder piece 20 and the

wafer window piece 22. The five holes 15/26 in the wafer holder

piece 20 are to bé aiigned to the five-holes 15/26 in the wafer

window piece 22. The holes 15 are preferably drilled at an

equiaistant apart from the vertical centerline. The location of

the holes 15 should preferabiy be at a position that allows

maximum clamping by the four screws between the wafer holder

piece 20m and the wafer window piece 22. The two pieces 20 and 22

form, when screwed together, the wafer containment unit 18 shown

in Fig. 4.

The assembly of the means for securing the wafer piece {the
wafer containment unit 18, Fig. 4) is now described. It should be
understood that the seguence of assembly described hereafter is
ﬁot tﬂé only way but a typical way.

A suitably cut piece of wafer (not shown) containing a film
or a multitude of films deposited over the substrate of the wafer

(nbt shown) is placed into the slot 24 of the wafer holder piece

10



descri bed above should not be seen as limting. It can be seen that

al ternative ways to secure a wafer or a wafer piece can be used.f#@‘QHEﬁmﬁ
alternative, clips can be used instead of screws to secure the waler

hol der piece 20 to the wafer w ndow piece 22. As another alternative, the
waf er hol der piece can be cut to the proper dinensions and then adhered to
a support piece of material. As yet another alternative, a wafer in its
entirety (w thout being cut to pieces) can al so be secured. As yet one
nore alternative, the remaining portion in the wafer hol der piece can take
the formof a 0-shape instead of a U-shape. 11 p JUnh Z It is also
necessary to provide an incision into the filmor a nmultitude of filns, the
incision penetrating into the substrate of the wafer and parallel to the
bottom edge of the opening 25 in the wafer w ndow piece 22. Next will be
di scussggl, the reansnbori gener at inhd tandde r et emisintg oa tesi pierd afef or mati on.
A key aspect of the invention is the creation of a resilient deformation
such thadrer |lAtiemt oppospot end itale gubki pgrfdsce2 exifstehef vafeherqhals ng of
the filmaway fromthe substrate of the wafer piece to which the filmis
attachegiedd 2N Srien¥eMhi ORc1ddes mRaNS sf Aot geneitadd ng andulsulsequent |y

releasing the resilient deformation is a biasing unit, see Fig. 2. Fig. 2
shows t Bgn@erpanenisem@bohigcbbBs, M ridhist matbeials and non-porous
materials. Tﬁe substrate includes but is not limited to
monocrystalline silicon, silicon-on-insulator (SOI) and silicon-
on-sapphire (S0S8). The substrate can further include
microelectronic déviées and interconneét.structures. The wafer
window piece is placed over the wafer piece and the wafer holder
piece. Upon alignment of the four holes at the comer, screws are

then applied to secure the wafer holder piece 20 to the wafer

window piece 22, forming the wafer containment unit 18, Fig. 4.

The means for the securing of a wafer or a wafer piece as
described above should not be seen as limiting. It can be seen
 that alternative ways to secure a wafer or a wafer piece can be
useg. As one alternative, clips can be used instead of screws to
secure the wafer holder piece 20 to the wafer window piece 22, As
another alternative, the wafer holder piece can be cut to the
proper dimensions and then adhered to a support pliece of
material. As yet another alternative, a wafer in its entirety

(without being cut to pieces} can also be secured. As yet one
more alternative, the remaining portion in the wafer holder plece

can take the form of a O-shape instead of a U-shape.

il




conponents include a cap 28, a tape holder 30, a bolt and nut assenbly 38,
a pusher. 40, a conpression spring 50 and a hollow cylinder 52. nun@ﬁﬁ
the conponents that are shown in Fig. 2 wth the assenbl ed appar af'us t hat
is shown in Fig. 4 readily |eads to an understanding of how the biasing
unit of Fig. 2 fits into the assenbl ed apparatus. The cap 28 conprises a
body of material that has a threaded hole drilled partially into the body
of material. The material 12 QJUN for the cap 28 includes but is not
restricted to single netal, netal alloy or plastic. It is preferred that
the material of the cap conprises stainless steel due to its toughness and
strength. The cap 28 is not limted to any particular shape, but the shape
has to be one in which a firmgrip (of for-instance fingers, for nanual
attachment) can be obtained during the fastening of the cap 28 to the

hol | ow cyl i nder, ¢ 5%155'Hecé%ségwetbaﬁgopgégeﬁnSQKthgn 2nt 6 ONRY i 5S58% axrpl at e
32 t hrough which a slit 34 and a hole 36 are drilled. The pl ate 32 can be

of —any, pc%] o b3 PEeher ably 13c3948h ep et @aliangl 8o THRe Nt alte for
nc

the plate | es but is not restricted to single netal, nmetal alloy or
plasticgy %o @ﬁa%wm@l WY RUD LScthe e cgjeEf&r ked gpéelagl2giue to its
Ilghtmelght ere are no limtations on the dinensions and shape of the

slit 34thgr9 fékﬂ%ln%gatpgggedigen5|ons and shape all ow an adhesive tape
(such a

Next will be discussed the means for generating and
releasing a resilient deformation. A key aspect of the invention
is the creation of a‘resilieﬁﬁ deforma£ion such that a latent or
potential pulling force exists for the peeling of the film away
from the substrate of the wafer piece to which the film is
attached. In this invention,lthe means for generating and
subsequently releasing the resilienﬁ'deformation is a biasing

unit, see Fig. 2.

Fig. 2 shows the components of the biasing unit, the
icomponents inclﬁde a cap 28, a tape holder 30, a bolt and nut
assembly 38, a‘pusher 40, a compression spring 50 and a ho;low _.
cylinder 52. Comparing the components that are shown in Fig. 2
with the assembled apparatus that is shown in Fig. 4 readily
leads to an understanding of how the biasing unit of Fig. 2 fits

into the assembled apparatus.

The cap 28 comprises a body of material that has a threaded

hole drilled partially into the body of material. The material
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tape 70, Fig. 4) to pass through and allow the adhesive part of the
adhesive tape to uniformy contact the surface of the slit 34. It‘hﬁJmhﬂﬂﬁ
preferred that the slit 34 has a length and width wherein the length is

| onger than the width. The material of the bolt and nut assenbly 38
i'ncludes but is not restricted to single netal, netal alloy or plastic. In
this 13 gp JUh invention, the bolt and nut assenbly is preferably

conpri sed of stainless steel because of its mechanical strength. The pusher
40 conprises a first cylindrical part 42 and a second cylindrical- part

44, the first cylindrical part 42 being joined to the second cylindrical
part 44 and aligned with the first cylindrical part 42 along an axis. The
first cylindrical part 42 further has a |arger dianmeter than the second
cylindrical part 44, while the first cylindrical part 42 has a threaded

hol i i F - !
o at Tot s | ZRne A S AT i 3R k8. TR ddieaded 0 fodlL | o

ed and Into th arger dianeter “cylindrical part

42. The material for t her, 40, i_ngl Lt | !
a2l ooplRL e Bl A bigPUSher, 40 acldesaiior | Bl rbeshil OF Athd 0

oy or rass 1I1s the preferred material for
the pusher because of_.i chani€ca, streagthy o [ 20 sses the
. 1 Q? R % to é%%raﬁg rOPFSEL:
propert?a%fc?ﬁﬁﬁﬁfﬁfegFﬁﬁgn and %ﬁei&%lg. % e spring is conposé% of but
not "”&Bgdcég f@uﬂé:nS@ &Emited to any particular shape, but the shape
has to be one in which a firm grip (of for-instance fingers, for

manual attachment) can be obtained during the fastening of the

cap 28 to the hollow cylinder 52, Fig. 2.

The tape holder 30, Fig. 2, comprises a plate 32 through
which a slit 234 and a hole 36 are drilled. The plate 32 can be of
any shape but is preferably % square or rectangle. The material
for the plate includes but is not restricted to single metal,
metal alloy or plastics. In this invention, aluminum is the

- preferred material due to its lightweight. There are no
limitations on the dimensions and shape of the slit 34, provided
‘that the dimensions and shape allow an adhesive tape (such as
tape 70, Fig. 4) to pass through and allow the adhesive part of
the adhesive tape to uniformly contact the surface of the slit
34, It is thus preferred that the slit 34 has a length and width

wherein the length is longer than the width.

The material of the bolt and nut assembly 38 includes but is

not restricted to single metal, metal alloy or plastic. In this

13



The hol Il ow cylinder 52, Fig. 2, conprises a main body 54, two sets of

threads 56 and 57, and an opening 58. The two sets of threads 56 : mprwzmﬁ

are located at both ends of the main body 54. The material for the holl ow
cylinder includes but is not 14 p JUh restricted to single netal, netal
alloy or plastic. It is preferred that the material for the hollow cylinder
is stainless steel due to its nechanical strength and ability to resist
corrosion. The inner dianeter of the hollow cylinder 52 is larger than the
di aneter of the first cylindrical part 42 of the pusher 40 and spring 50
by about 0.5 mmand 50 mm The opening 58 of the hollow cylinder 52
conprises a first slit 60 and a second slit 62. The first slit 60 runs
paral l el or substantially parallel wth the axis of the main body 54 of
the hollow cylinder 52. The second slit 62 interconnects with the first
slit 60imehdi®n,penpendicumd mit swbahanyibd |pryferpend cohmridel tofe
I'engt hwi se dinension of the first slit 60 and intersects the first slit 60
~at t he emdlirfedshetkelisbeshinde &F itthuseeneatidlg srehigthshaped opening or a
mrror image of an "L" shaped opening. The present invention uses a mrror
i mage "L" shaped opening. Alternatively, the second slit 62 can intersect
wth the first slit 60 perpendicularly or substantially perpendicularly at
any point awngusherl engtbmefi ddre o ifisststiiifdridal arnothé? aid ernative, a
plurality of slits that intersects with the.first slit 60 and

second cylindrical- part 44, the first cylindrical part 42 being
joined to the second cylindrical part 44 and aligned with the
first cylindrical part 42 along an axis. The first cylindrical
part 42 further hés é larger diameter fhan the second cylindrical
part 44, while the first cylindrical part 42 has a threaded hole
46 that is perpendicular to its axis. The threaded hole 46 is
partially drilled and threadéd into the larger diameter
cylindrical part 42. The material for the pusher 40 includes but
is not restricted to single metal, metal alloy or plastic. Brass
is the preferred material for the pusher because of its

mechanical strength.

The spring 50 possesses the property of being resilient and
flexible. The spring is composed of but not limited to music

wire.

The hollow cylinder 52, Fig. 2, comprises a main body 54,
two sets of threads 56 and 57, and an opening 58. The two sets of
threads 56 and 57 are located at both ends of the main body 54.

The material for the hollow cylinder includes but is not

14



that are perpendicular or substantially perpendicular to the first Slltﬁ@g
can al so. be used. In yet another alternative, the opening 58 has: glyum
first slit 60. 15 to WZaoS Next to be discussed is the assenbly of t he
biasing unit 17, Fig. 3. Fig. 3 is a three-dinensional drawi ng that shows
t'he conpl eted assenbly of the biasing unit 17 using the previously
descri bed conponents. The assenbly of the biasing unit 17, Fig. 3, wll
now be described with the understanding that the sequence of assenbly
descri bed hereafter is not the only possible sequence but is highlighted
as a typical nethod. The cap screw 28, Fig. 3, is screwed into the thread
56 of the main body 54 of the hollow cylinder 52, that is the thread 56
| ocated at the end of the hollow cylinder 52 that is close to the second
slit 62 of the opening 58 in the hollow cylinder 52. The spring 50 is

i ntrodu sgtw{,@eﬂ% gg%'n'ggw ﬁxtagd%eéﬁ t mgggggrtﬁ% RPosict ¢ open end of

t-he hol om/cy I nder he pus el n aneter of the larger

Af' rst Cé#b@QH&&" mb%er§%“f‘ d%&r tthréaﬂo%kfgﬁo? f{ncﬂ:lxﬁaq%t 8ka9f1Lhe tube

aced 1 nsi e mal n 54 of t om1cy i nder 52. The

e
ol Acement g1 4he 34151 Mabgc yc@tgg}@g&h o) b8 {symld efoodiameter) second

cyllndrlcal part 44 pus er 40 1's first pushed through the open end
of 1he ! *&%&Lc%vlo&y'd:ﬁ@el n%% bhghet&r NG GRPREI1BY COPimfeANS (RAY  }Ger

than the diameter of the first cylindrical part 42 of the pusher
40 and spring 50 by about 0.5 mm and 50 mm. The opening 58 of the
hollow cylinder 52 comprises a first slit 60 and a second slit
62. The first sli£ 66 runs pérallel or.substantially parallel
with the axis of the main body 54 of the hollow cylinder 52. The
second slit 62 interconnects with the first siit 60 and is
perpendicular or Substantialiy perpendicular to the lengthwise
dimension of the first slit 60 and intersects the first slit 60
at the end of the first slit 60, thus creating an "L" shaped
opening or a mirror image of an "L" shaped opening. The present
invention uses a mirror image "L" shaped openiﬁg. Alternatively,
ﬁthe second slit 62 can intersect with the first slit 60
perpendicularly or substantially perpendicularly at anf point
along the length of the first slit 60. In another alternative, a
plurality of slits that intersects with the first slit 60 and
that ére perpéﬁdicular or substantially perpendicular to the
first slit 60 can aiso be used. In yet another altgrnative, the _

opening 58 has only the first slit 60.
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renoved fromthe second slit 62, 16 JUnh 2005 (ii) the spring 50 rests on

or is slightly conpressed by the shoul der of the (larger dianeter)
cylindrical part 42 of the pusher 40 (iii) the threaded hole 46 (Fn |rst
cylinder part 42) is preferably aligned with the opening 58 of the holl ow
cylinder 52. The bolt of the bolt and nut assenbly 38, Fig. 2, is now put
t hrough the hole 36 of the tape holder 30, the nut of the bolt and nut
assenbly 38 is then screwed into the bolt to secure the pl ate 32, as yet
this optionally allows mninmal free rotation of the plate 30 around the
bolt 38. The bolt of the bolt and nut assenbly 38 in the tape holder 30 is
screwed into the threaded hole 46 of the pusher 40. A conplete screwinto
the threaded hole 46 |eaves a |length 68 of the bolt between the pusher and
the nut exposed. The length 68 has to be greater than the beam si ze of

the em ssi oA bUPLERLL Y BPINERRL ILLILIPLA! ARdp8, ) | 4IR! g1s) . and

i-s preferably greater t |nete |Ast stepa n{ne asseﬁbly of

the biag]ng 4nigd; J nyol ye he .remainin pen, end of the

hol I ow cy i nder 52 %tggt%e %ase gn%{ a””%%shat|§? e“bol t t hr ough
th

openi Ng.o 30y o Fd P é%emﬁﬁgt?koﬁﬁg ﬂy%ié§p§Ha€||s ﬁﬁﬁﬁ: ggﬁ

o yg@%ﬁm
rests on t at en of t Irst slit em)ve
described components. The assembly of the biasing unit 17, Fig.
3, will now be described with Ehe understanding that the sequence

of assembly described hereafter is not the only possible sequence

but is highlighted as a typical method.

The cap screw 28, Fig. 3, is screwed into the thread 96 of
the main body 54 of the hollow cylinder 52, that is the thread 56
located at the end of the holiow cylinder 52 that is close to the
second slit 62 of ﬁhe opening 38 in the hollow cylinder 52. The
spring 50 is introduced into the hollow cylinder 52 through the
opposite open end of the hollow cylinder 52. The pusher 40,
wherein the diameter of the larger first cylindrical part 42 is
:smaller than the inner diameter of the tube 52, is placed inside
the main body 54 of the hollow cylinder 52. The placement of the
pusher 40 1s such that:
{£) the (smaller diameter) second cylindrical parf 44 of the
pusher 40 is. first pushed through the open end of the hollow

cyl{pder 52 that is not capped by cap 28 and that is furthest

- removed from the second slit 62,
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AID Juh®  fromthe second perpendicular slit 62. This constitutes the
"rest" position, which is shown in Fig. 3. The tape hol der 30, al ‘anm
the bolt and nut assenbly 38 and the pusher 40, is pushed fromthe end of
the fiirst slit 60 in the main body of the hollow cylinder 52 into the
second slit 62 (perpendicular to the first slit 60) in the main body. The
action constitutes a novenent froma previous "rest"” position to a

"ready" position. The action also actuates the conpression of the spring
50, thereby generating the resilient deformation. Upon the novenent of the
tape holder 30 along with the bolt and nut assenbly 38 and the pusher 40
into the first slit 60, the spring 50 instantaneously releases its
conpression, thereby releasing the resilient deformation. The neans for
generating and releasing the resilient deformation is not |limting.

Alternaiiyelshe &p34PROED SLEUCTIN &r 150K SXRIP) & AgFebakar9d. cie@n be placed
under a portion of the |Ilength 68. The support structure thereafter

mechani sgbhyady oMRBMallhyrbif tsi e rgngt bs 68 _'?:er?ﬁg.c\éﬁlt Bakbes ape hol der
and the pusher) fron1the rest"” position tot "ready" position, thereby

gener at g ghendesiol i ent deformation in the conpressed spring 50. The sane
support structure can also be retracted nechanically or manually to
act uat e (1 he) nauer@ieabicambbe 44 eady riRQsi LLOmd thec182p Juk

preferébly.aligned with the opening 58 of the hollow cylinder 52.

The bolt of the bolt and nut assembly 38, Fig. 2, is now put
through the hole 36 of the tape holder-BO, the nut of the bolt
and ﬁut assembly 38 is then screwed into the bolt to secure the
plate 32, as yet this optionally allows minimal free rotation of
the plate 30 around the bolt 58. The bolt of the bolt and nut
assembly 38 1n the tape holder 30 is screwed into the threaded
hole 46 of the pusher 40. A complete screw into the threaded hole
46 leaves a length 68 of the bolt between the pusher and the nut
exposed. The length 68 has to be greater than the beam size of
‘the emission beam (typically between 1 millimeter and 4

millimeters), and is preferably greater than 8 millimeters.

The last step in the assembly of the biasing unit involves
the screwing of.the remaining open end of the hollow cylinder 52
to the base 8, Fig. 3. Upon assembly, the bolt }hrough opening
36, Fig. 3, that joins the tape holder 30 and the pusher 40,

rests on that end of the first slit 60 that is furthest removed
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"rest" position, thereby releasing the resilient deformation. In this
alternative, the opening 58, Fig. 2, in the hollow cylinder can cggpiuts
only the first slit 60. In another alternative, a second opening can be
created in the hollow cylinder 52, the second opening being opposite to
the first opening 58 and the first opening and the second openi ng having
only single, rectangular slits (as opposed to the first slit 60 and the
second slit 62 that are shown in Fig. 2). A support structure, for

exanple a netal rod, can be inserted through the second opening, engaging
the bottom of the pusher and lifting the pusher (along wth the tape

hol der and the pusher) nechanically or manually fromthe "rest" position
to the "ready" position. The same ‘support structure can also be retracted
mechanically or manually to actuate the novenment fromthe "ready" position

to the frestihe PAdNOBerbBnd€LuANOtNGR bt €ERAL T V6hstGQRREESERE ai r or
pneumati ¢ neans can be used to generate and release the resilient

def or mari-@prof pddue- ishr,i REicA P& Sik¥lLan kegoptionally placed beneath the
(larger dianeter) first cylindrical part 48 to allow the conpressed air to
flow in. The integration and operation of the apparatus of the invention

w Il next be discussed. Fig 4 shows the conpleted assenbly of the

appar at us whexgi fuddadrears 36 pr a penenatdnngnando £ eheASiUlg a3 selsi i gnt

deformation (the biasing unit) shows the 19 - - - ---------
and the pusher 40, is pushed from the end of the first slit 60 in
the main body of the hollow cylinder 52 into the second slit &2
(perpendicular to the first slit 60) in the main body. The action
constitutes a movémeﬂt from a previous."rest“ position to a
"ready"™ position. The action also actuates the compression of the
spring 50, thereby generating the resilient deformation. Upon the
movement of the tape holder 30 along with the bolt and nut

assembly 38 and the pusher 40 into the first slit 60, the spring

50 instantaneously releases its compression, thereby releasing

the resilient deformation.

The means for generating and releasing the resilient
deformation is notrlimiting. Alternatively, a support structure,
for example a metal rod, can be placed under a portion of the
length 68. The support structure thereafter mechanically or
manually 1ifts the length 68 (along with the tape holder and the
pusher)} from the "rest" position to the "ready" position, thereby
generating the resilient deformation in the compressed spring S0.
The same support structure can also be retracted mechanically or

manﬁally to actuate the movement from the "ready" position to the

18



Zp JUh tape holder 30 along with the bolt and nut assenbly (not

hi ghl i ght ed) and the pusher (not highlighted) noving toward the ;q)gﬂﬂﬂﬂﬁ
first slit (not highlighted) in the hollow cylinder 52. The asse y or
integration of the apparatus is now be described whereby it nust be
understood that the sequence of the assenbly described hereafter is not
the only possible nmethod but represents a typical nethod. A hook 66,
extending fromthe load cell 10, connects the I|oad cell 10 to the wafer
contai nment unit 18 by hooking into the fifth hole 26 that is (as shown
in. Fig. 1) mdway between the two top corner holes 15. An adhesive tape
70, comercially available (for exanple 3Mt602), is prepared to a
designated or predeterm ned | ength (about 200 millinmeters). The adhesive:
tape 70 is preferred to have adhesive properties on one side, although

adhesi ve abi|ity on both_sides can also be used.. A portion of the _adhesive

t.ape, p?éﬁgkab?ésT%%”bng?efggétf3£?ﬁRFQQJﬁﬁﬁerﬁéfé?e Té% oIgesrPPng Bxact |y

at the incisi Iy 23 near the bottom o tﬁ; oBenLng 25 fer
TN Yn Fisg

f th
cont ai nEAt ONFE-taee Fi §Re1PPePhRY s1n S éncﬁ?eiéé%ﬁﬂgefgﬁﬁPFﬁﬁt is on

the surftage of the vater o1 dhe valer spmale 20, 3:p JON. 2005, The

i nci sion 23 |s,prOV|d%&’to endlirs That e peéfrg®of WP st &rts at a

ConSiSt%@%ohgcgggﬁqhgtggﬁ HescgggtggcfﬁiéH%(ﬁgllow cylinder 52, the
second opening being opposite to the first opening 58 and the
first opening and the second opening having only single,
rectangular slits (as opposed to the first slit 60 and the second
slit 62 that are ého;n in Fig. 2}. A éupport structure, for
example a metal rod, can be inserted through the second opening,
engaging the bottom of the pusher and 1ifting the pusher (along
with the tape holder and the-pusher} mechanically or manually
from the "rest" position to the "réady" positicn. The same
support structure can also be retracted mechanically or manually
to actuate the movement from the "ready" position to the "rest"
position. In yet ancther alternative, compressed air or pneumatic
‘means can be used to generate and release the resilient
defo;mation of the spring. A piston can be opticnally placed
beneath the (larger diameter) first cylindrical part 42 to allow

the compressed air to flow in.

The integration and operation of the apparatus of the
invention wiil next be discussed. Fig 4 shows the completed
assembly of the apparatus wherein the means for generating and

reieasing a resilient deformation (the biasing unit) shows the

19



the incision, for all tests. This is followed by cutting the adhesive tape
70 to a. predetermned Iength, which is typically 75 mllinmeters igg Jut
accordance with the ASTMtest nethod D3359. However, the predeterm ned

| engtth is not limted to 75 mllineters and can be a length that is snaller
than or larger than 75 mllineters, provided that the chosen length is

mai ntai ned for all tests wthin a test sequence that are conducted on the
apparatus of the invention. After the tape has been cut .to the
predeterm ned |ength, the remainder of the adhesive tape is directed away
from the wafer containment unit 18 under an angle of about 180 degrees

and towards the tape holder 30, the tape holder 30 (see Fig. 4) is |ocated
underneath the wafer contai nment unit 18. The adhesive part of the
‘adhesive tape that is not adhering to the piece of wafer is thus facing

away frogLthg i’@érerao_c%%ﬂbnﬁ?ﬁﬂ % 48 afhenuadhesi¥s R 70 then goes

through the slit 34 in the tape der 30 in one of two possible ways: (i)

t he adhesiye; g o] e it i h P hvig, part
ont act | Bg e ol 3 e e e

throughehhessl i and Leisng Wi apped HaWRLESdh Nint Hife d{d18Ck 8919hqadhe waf er
containment unit 18, attaching a 21" - -- -------- - - ---- - oo O ~Uh
portionsgf the 2dhgsiive RanhebgrihoUt adBeghyerPald @f nbliepe

described whereby it must be understood that the sequence of the

assembly described hereafter is not the only possible method but

represents a typical method.

A hook 66, extending from the load cell 10, connects the
load cell 10 to the wafer containment unit 18 by hooking into the
fifth hole 26 that is (as shéwn in. Fig. 1) midway between the two
top corner holes 15. An adhesive tape 70, commercially available
(for_example'BM#GOZ[, is prepared to a designated or
predetermined length (about 200 millimeters). The adhesive tape
70 is prefefred to have adhesive properties on one side, although
"adhesive ability on both sides can also be used. A portion of the
adhesive tape, preferablf the end, is attached to the wafer piece
starting exactly at the incision 23 near the bottom of the
opening 25 of the wafer containment unit (see Fig. 1). Incision

23 is a cut in the film that is on the surface of the wafer or

the wafer sample.
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adhesive tape that is | ocated above (that is in the direction of the wafe
containnent unit 18) the slit, (ii) the adhesive tape goes throughihhﬂns

34 with the adhesive part adhering uniformy to the upper part of the slit
and, "after the tape has passed through the slit and bei ng-wapped upwards
i'n the direction of the wafer containnent unit 18, attaching a portion of
t he adhesive tape to the adhesive part of the adhesive tape that is

| ocat ed above the slit. This is the preferred nethod. Upon conpletion of
the attachnent of the adhesive tape 70 to the wafer piece (not shown) that
is nmounted in the wafer containnment unit 18 and the connection of the tape
70 to the tape holder 30, it is inportant to ensure that the adhesive tape
70 is taut ‘and that pre-tension is exerted on the tape 70 in, a

1 engt hwi se direction of the adhesive tape 70. Tape 70 nust be attached

such that thg tape. s tched t t he_adhes.i v, 70 is not
stretched tig T, l?%|:¥5r%§ th ?roglappllegnPgr%u at e Pe 2% 9§fron1the

SUbSt raqlg I %hilgdsuc(:a%% a%%or d ngl yst lOC&- E.%che lil er e hel%%gglhasop()t

been attached I n & ght fanner a & occurs, “the t ape

must be dt [ and the sagglng must be ellnlnated For
t ape af%gcﬁﬁéﬁgﬂglhég?agggcgggge attached such that a small, pre 22 JUN

determ ned tension is applled to the tape. The | oad cell can be

This is followed by cutting the adhesive tape 70 to a
predetermined length, which is typically 75 millimeters in
accordance with the ASTM test method D3358. However, the
predetermined lenéthlis not limited tol75 millimeters and can be
a length that is smaller than or larger than 75 millimeters,
provided that the chosen length is maintained for all tests
within a test segquence that are conducted on the apparatus of the
invention. After the tape has been cut to the predetermined
length, the remainder of the adhesive tape is directed away from
the wafer containment unit 18 under an angle of-about 180 degrees
and towards the tape holder 30, the tape holder 30 (see Fig. 4}
'is located underneath the wafer containment unit 18. The adhesive
part of the adhesive tape that isAnot adhering to the piece of
wafer is thus facing away from the wafer containment unit 18. The
adhesive tape 70 then goes thropghifhe'slit 34 in the tape holder
30 in one of th possible ways: | i

(i} the adhesive tape goes through the slit 34 with the non-
adhesive part contacting the upper part of the slit 34 and, after
the tape has passed through the slit and being wrapped upwards in

the direction of the wafer containment unit 18, attaching a
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calibrated (zeroed) before the tape is nmounted. The neans for neasuring the
rate of peeling force and the nmeans for neasuring the peeling forgq gue
activated. After the tape has been attached between the wafer piec (t hat
is nmounted in the wafer containnment unit 18) and the tape holder 30 as
descri bed above, the tape holder 30 (and with that the thereto attached
bolt and nut assenbly 38) is noved upwards (towards the cap 28 that has
been affixed to one end of the hollow cylinder 52), the hollow cylinder 52
is rotated such that the bolt of the bolt and nut assenbly 38 enters the
second slit 62 that has been provided in the holl ow cylinder as previously
hi ghlighted. This rotation of the hollow cylinder 52 does not affect the
pl anarity of the nounted tape, in other words the front surface of the
-waf er containnent unit 18, the front surface of the tape holder 30 and the
surface of the tape 70 that is stretched between these two latter units
are conPREHEAN PE W fAENES IWRaP2 AT et SN CRr PP BEF B IRAT S @¢h “I'hat the t ape
70 is not warped in any way. After the bolt of the bolt and nut assenbly
has ent &8GStHe FiRsttidtott S630PFethalto e &8hr &8 thathe (fo854gPRgHf the

t ape oc&g%f si_nce the presence of sagging would nmake the follow ng

neasur e YafRpr e AR EBIEE PRECHOPL OF° tHe ™23 bolt and nut assenbly 38

keeps the .tape holder. 30 in place with respect .to %he_ f.er contal nrent
i e 18, it BRECSRESTER WRERBPrahT NECbHE B Eraf 2bnGHT Gie FOPeFhes
neasurquH&Sa%Eegggg uniformly to the upper part of the slit and, after
the tape has passed through the slit and being- wrapped upwards in
the direction of the wafer containment unit 18, attaching a

peortion of the adhesive tape'to the adhesive part of the adhesive

tape that 1s located above the slit. This is the preferred

method.

Upon completion of the attachment of the adhesive tape 70 to
the wafer piece (not shown) that is mounted in the wafer
containment unit 18 and the connecticn of the tape 70 to the tape
holder 30, it is important to ensure that the adhesive tape 70 1is

‘taut and that pre-tension is exerted on the tape 70 in a
lengthwise direction of the adhesive taper70. Tape 70 must be
attached such that the tape is stretched tight. If the adchesive
tépe 70 is not stretched tight, the force that is applied to pull
tﬁé film away from the substrate is reduced accordingly. For
instances where the tape has not been attached in a tight manner
and sagging of the tape occurs, the tape must be re-attached to

the wafer and the sagging must be eliminated. For tape

atﬁachment, the tape can be attached such that a small, pre-
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are perforned using the apparatus of the invention. Rotating the cylinder
52 in the opposite direction will free the bolt of the bolt and nglg JUW
assenbly 38 fromslot 62. The tape holder 30 is noved away fromthe end of
the second slit 62 towards the first slit 60. The noment the bolt of the
tape holder 30 enters the first slit 60, the bias of the resiliently
deforned spring 50 pushes the pusher 40 and the tape holder 30 downward
(towards platform8) and toward the end of the first slit 60. Since the
adhesive tape 70 has been inserted into the slit. 34 in the tape hol der
30, the tensional force of the spring 50 also pulls the portion of the
adhesive tape 70 that is adhered to the filmon the wafer piece (not
shown). -The filmthat is adhered to the adhesive tape is, as a result,
del am nated from the wafer. At the sane tinme, the neans for neasuring the

P i ngehgbifndd A8k ) sCARILES o' ONINE InPeAId0 L8 CEafbod Ne | LT

i-s being am nat ed away romthe sub peeling force

in unlt%agﬁﬁvgéé ég%ipege |sglgy q:o% a, %gggggfnt of the means for
measuri ng e peel 0 or exanple an oscilTloscope). The vol tage can
t hen be converted by a conponent within the neans for nmeasuring the

peeling force (for 24 qp JUN 20 exanple, software) into Newtons and the

peeling force, Ulm@éfl » (@008 85 splanad 08 a.conponant: A Jhhecfgans for

measuring the orce esion o min terns of the
peellngneans for measuring the peeling force are activated.

After the tape has been attached between the wafer piece
(that is mounted in Ehe wafer containment unit 18) and the tape
holder 30 as described above, the tape holder 30 (and with that
the thereto attached belt and nut assembly 38) is moved upwards
{towards the cap 28 that has-been affixed to one end of the
hollow cylinder 52), the hollow cylinder 52 is rotated such that
the bolt of the bolt and nut assembly 38 entetrs the second slit
62 that has been provided in the hollow cylinder as previously
highlighted. This rotation ©of the hollow cylinder 52 does not
'affect the planarity of the mounted tape, in other words the
front surface of the wafer containment unit 18, the front surface
of the tape holder 30 and the surface cof the tape 70 that is
stretched between these two latter.units are contained in
surfaces that are essentially parallel such fhat the tape 70 is

- not warped in any way. After the bolt of the bolt and nut
assenbly has entered the first slot 62, it must be assured that
no sagging of the tape occurs since the presence of sagging would

make the following measuremenis unpredictable. The bolt of the
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force has thus been neasured quantitatively. The adhesion of the filn1can
al so be .neasured quantitatively by the rate of peeling in units o rmﬂ&@@ﬁ
or nmmn using the neans for measuring the rate of peeling (bean1en135|on
system 14, sensor system 16 and ot her neans). The nonent -the bolt of the
tape hol der enters the first slit 60, the bias of the resiliently deforned
spring pushes the pusher 40 and the tape holder 30 toward the end of the
first slit 60. Prior to reaching the end of the first slit 60, the bolt in
the tape holder intersects the upper beam (emtted t hrough opening 11,

Fig. 4) fromthe beam em ssion system 14, and then intersects the | ower
beam (emtted through opening 13, Fig. 4) fromthe beam em ssion system
14. The sensor then registers thetinme taken to traverse fromthe upper
‘beam to the | ower bean1 herein designated as "traversing tine". The rate of

i th | f f lLa: ' , t b
o <arSReEe R, AL AL DL STt s PRiTED et oo
Al t t I be_adh the film g@@
quaﬁ[??§%¥§8¥t %ﬁ%%§%rFﬁgc ﬁta ?%U%#%F%SePr IR ??e er?ﬁng to the above
descri bedt”B&lgﬂingft&ehemgi.@%&ansgif@h%ser1= &h%hmegggf@“geﬁt%s' 2QNEne

................... “he rate eling an he

peellngar%r%Sr§5§méﬁuﬂglﬂﬁakhgeg¥p9§§§&g(%% ﬂ%etlh§eﬁ£@ﬁﬁn'éy%atgﬂgakﬁgfnatiVe

cylinder 52 in the opposite direction will free the bolt ©of the

beolt and nut assembly 38 from slot 62.

The tape holaerLBO is moved away from the end of the second
slit 62 towards the first slit 60. The moment the bolt of the
tape holder 30 entérs the first slit 60, the bias of the
resiliently deformed spring 50 pushes the pusher 40 and the tape
holder 30 downward (towards platform 8} and toward the end of the
first siit 60. Since the adhesive tape 70 has been inserted into
the slit 34 in the tape holder 30, the tensiocnal force of the
spring 50 also pulls the portion of the adhesive tape 70 that is
iadhered to the film on the wafer piece (not shown). The film that
‘is adhered to the adhesive tape is, as a result, delaminated from
the wafer. At the same time, the means for measuring the peeling
force (load cell) captures the downward peeling force as the film
is being delaminated or pulled away from the substrate. The
peeling force in units of voltage is then displayed on a
component of the means for measuring the peeling force (for
example an oscilloscope). The voltage can then be converted by a

component within the means for measuring the peeling force (for
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enbodi ment provides for only the rate of peeling or the peeling force tg

be nmeasured quantitatively. Hence the apparatus for quantitati vel'_%g JUR 2““5
nmeasuring the rate of peeling but not the peeling force does not have the
‘means for neasuring the peeling force. Simlarly, the apparatus for
guantitatively nmeasuring the peeling force but not the rate of peeling
does not have the neans for neasuring the rate of peeling. Cbviously, many
other nodifications and variations of the present invention are possible
in the light of the above teachings. It is therefore to be understood that
wi thin the scope of the appended clains that the invention may be
practiced otherwi se than as specifically described. Al though the invention

has been described and illustrated wth reference to specific illustrative
"enbodi nents thereof, it 1is not intended that t he invention be limted to
those illustrative embodi nents, Thoseq&§l n the Wi, | regognize
that vaFFafPbhs SRIGHGE! f FBEP | WAL ¥h aepﬁf{}ﬂﬁn ?ﬁﬁ&aﬁpl PP dm t he
spirit of the invention. It is therefore intend i ncl ude %hin t he
Pvent i BANGPT LURIAEA 4P GnE OB o L8t FOASS whie RAREFL KPR 1 he
scope of the appended clainms _and equiva en ts.thereof. p 2 V%at

i s clai REELFRY HoT%r dPFaParGEPRC %JHHTFF Tatfohofs O%q@%'ﬁﬁe

required . .
force has thus been measured quantitatiwvely.

The adhesion of the film can also be measured quantitatively
by the rate of peeling in units of mm/sec or mm/min using the
means for measuriﬁg fhe rate of peeling (beam emission system 14,
sensor system 16 and other means). The moment the bolt of the
tape holder enters the first slit 60, the bias of the resiliently
deformed spring pushes the pﬁsher 40 and the tape holder 30
toward the end of the first slit 60. Prior to reaching the end of
‘the first slit 60, the bolt in the tape holder intersects the
upper beam (emitted through opening 11, Fig. 4) from the beam
emission system 14, and then intersects the lower beam {(emitted
tthrough opening 13, Fig. 4) from the beam emission system i4. The
sensor then registers the time taken to traverse from the upper
beam tc the lower beam, herein designated as "traversing time"

The rate of peeling is then calculated from the formula:

Distance between the‘gwo beam emissions (millimeters} /
traversing time (seconds or minutes). Alternatively, the adhesion
of the film can also be measured guantitatively by measuring the
traversing time, (referring to the above described motion} of the

distance between the two beam emissions.
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to renmove a fil mdeposited over a sem conductor surface from that surface
and for the quantification of a rate of peeling during renoval ofal_g jUN?ﬁ“s
deposited over a sem conductor surface, the apparatus conprising: a base
having a first surface and a therewith substantially parallel second
surface, said first surface formng an interface on which said apparatus
rests and to which no conponents are attached, said second interface
serving as a platformon which conponents of said apparatus are nounted; a
support structure having an "L" shaped cross section, a |onger |ength of
said "L" shaped cross section being nounted perpendicularly to the second
surface of said base, a shorter length of said "L" shaped cross section
being parallél with said second surface of said base and extendi ng above
the second surface of said base over a neasurable distance; a |oad cell,

havi ng b ided with ing fi tt t.attachi id |oad
ol 1 P o i BRATBRT LT T S AtAPoRhOI i GGt RoBt -0 171 Hifaped Suppor

structure, said Loaﬂ cell f ckng 5aid.sec n% surfaci gf sakg base, said
| oad celF N dFeher S haviey Heé r 501 detP WH %4 nG¥abt ESE_TohE at t achnent
faci ng said(ﬁggond surfgce f said gﬁse, saigiloa cell 27 1pégfu 2005
provi di i3 X HEELGr BRBATIDT 0% GPée WHE che ' i £964i89p8EI Hiy 8557 ¢&%ei ng
exerted fgké%a%% %%nggsﬂggﬁﬂﬂé%n%ﬁigg99§f§.cﬁeﬁﬁg %he apparatus for
guantitatively measuring the rate of peeling but not the peeling
force does not have the means for measuring the peeling force.
Similarliy, the apparatus for guantitatively measuring the peeling
force but not the rate of peéling does not have the means for
measuring the rate of peeling. Obviously, many other
modifications and variations of the present invention are .
possible in the light of the above teachings. It is therefore to

be understood that within the scope of the appended claims that

the invention may be practiced otherwise than as specifically

described.

Although the invention has been described and illustrated
with reference to specific illustrative embodiments thereof, it
is not intended that the invention be limited to those
illustrative embodiments. Those skilled in the art will recognize
that variations and modifications can be made without departing
from the spirit of the invention. It is therefore intended to
?nclude within the invention all such variations and
modifications which £all within the scope of the appended claims

and equivalents thereof.
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| oad cell, said first attachnment of said |oad cell being attached in a
fixed position to said shorter length of said "L" shaped support -ag JUN'Z“%
structure, said force being essentially parallel wth said |onger |ength
of 'said”"L" shaped support structure; a wafer containnent unit into which a
wafer or a portion thereof is firmy nounted while providing a w ndow
therein for access to a surface of said nounted wafer or a portion
thereof, said wafer containnent unit being attached to said second

attachne f .sai d_l. [l in a direction towards said second surface of
sai d basg‘fhagcail& v(\:ngﬁég‘\%gi %S'sai d wafer containnment unit facing a direction
being parallel with said second surface of said base; a hollow cylinder
nmount ed on said second surface of said base within which is nounted a \
spring on a surface of a_ cylindrical part, said cyl.indrical 1. having -
been provi-déd B\HPFFfa&utshF«@ﬁdg‘daBb?aﬁJr%ag&iW s‘%%é—\/\é’lel 1PHef86F° g%?%l%%% ow
cylinder further havi r]g been provided with a cut-out in walls o% sai d

hol | ow cy¥3 HEEIOVes 2 dpeThaFaer L hadi MY ek FHEAMRE TRt FUST8FFt TFFP t ape
insertion and an opening thr ough whi ch a nut - and- bol t asserrblg i S nmount ed,
sai d bol tthprtotsurdfiasg PREMEsEi Bhe apeahol HetatiPh ofgier &étroRtoPREAI Y cut - out
in a wall of said hollow cylinder and 28 JUh 2005 extending over a

di st ance duitiow memswiad bl B 6 lmaflerpsitehdver a semiconductor surface,

the apparatus comprising:

a base having a first surface and a therewith substantially
parallel second surface, said first surface forming an interface
on which said appafatus rests and to which no components are
attached, said second interface serving as a platform on which
components of said apparatus are mounted;

a support structure having an “L” shaped cross section, a
longer length of said “L” shaped cross section being mounted
perpendicularly to the second surface of said base, a shorterxr
length of said “L” shaped cross section being parallel with said
second surface of said base and extending above the second
surface of said base over a measurable distance;

a leocad cell, having been provided'with an unmoving first
attachment attaching said load cell in a fixed position to said
shorter length of said “L” shaped suppeort structure, said load
cell facing said second surface of said base, said load cell
further héving been provided with a movable second attachfment

facing said second surface of said base, sald load cell
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bolt assenbly being inserted into said cut-out in a wall of said hollow
cylinder, thereby enabling said bolt being threaded into said thn?gdﬁn%mmﬁ
opening provided in said cylindrical part nmounted inside said hollow
cylinder, said bolt contacting and being able to manipulate said
cylindrical part and therewith said spring in a center of said holl ow
cylinder, allowing said cylindrical part and therewth said spring in the
center of said hollow cylinder to be nounted in a conpressed position by
inserting said bolt in a portion of said cut-out in said wall of said
hollom1cyPFﬁHé?}ngf?cWﬁ%ﬂH%ﬁ?ﬁ&&sFFiénf§§F8 BBEER aRdud her Tt Pediidd
cylindrical part and said spring are released, thereby releasing tensile
strengt h éBKEEai ety rex eI AN gl gegopsl novRbiai At BRFhusHd-ohwridssenbl y
partially protruding in a direction fromsaid hollow cylinder, said bolt
of said bébadanglhutsakd st leddpgichgensard sape horderelh i adj acent
to said hollow cylinder, said slot in said tape holder facing away from
sai d secoatitaagh¢dcenof fismd dyssid iamd toowar ds skar tenaliergidomfaisament Lni t
a tape having at |east one adhesive surface connected between said wafer
or a port sbhaptesgobobei ngracuessi blagdt ivewghbe $ag de s evsola 1 Ty gairch Mafler
containnment unit and said slot in said tape holder; a beam em ssion system
and a thewewvht Bafancéhi@aal langeprected beanssepsar ssysdem it ot
systens nounted on said 29 Juts 20

a wafer containment unit into which a wafer or a portion
thereof is firmly mounted while providing a window therein for
access toc a surface of said mounted wafer or a portion thereof,
said wafer containﬁent unit being attached to said second
attachment of said load cell in a direction towards said second
surface of said base, said window in said wafer containment unit
facing a direction being parallel with said second surface of
said base;

a hollow cylinder mounted on said secénd surface of said
base within which is mounted a spring on a surface of a
cylindrical parit, said cylindrical part having been provided
with a threaded opening in sidewalls thereof, said hollow
cylinder further having been provided with a cut-out in walls of
said hollow cylinder:;

a tape holder having been provided with a slit for tape
inserticn and an opening through which a nut-and-beclt assembly
is mounted, said bolt protruding from said tape holder in a

direction of said cut-out in a wall of said hollow cylinder and
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second surface of said base, both systens being provided with upper and
| ower beam outlets whereby the upper outlets of the beam em ssionggygtk
are aligned with the upper outlets of the beam sensor system and The | ower
outlets of the beamem ssion systemare aligned with the | ower outlets of
t he- beam sensor system whereby beans emtted from said em ssion system
travel to said sensor systemin a direction perpendicular to said
direction in which said bolt of said nut-and-bolt assenbly protrudes from
said hol |l ow cylinder through said cut-out in walls of said holl ow
cyl i nder, e3heed pag 9T ot SHrsising® of lediag paie Peob hiRItbITBwaddi nder
being able to interrupt a beam travelling between said beam em ssion
syst em andHoshi assemsly byt dmsertiedewnth prodi dihgoabiin tay vwad Inwds $edct i me
bet ween an object passing between said upper outlets and said | ower
outl ets bblsavdechemiani sdicorbyy shaimland said behn sensortleysstday inther eby
measuring said rate of peeling. 2. The apparatus of claim1, this apparatus
being |instéd threabas wpargirgy peebiingdf dnceaidqoil dudt dealenmaet anduintred
deposited over the surface of a substrate. 3. The apparatus of claim1,
t hi s appatabide being héIidvedtld ndeeasgaiiAgbal tatenvdcpaed i atgd digiingg abaroval
of a filmdeposited over the surface of a substrate. 30 jUR 20u 4. The
appar at ustef mghabm dte SSH H $8MiGARIAUEH0basHr EagetReF&Pith said spring in
a center of said hollow cylinder, allowing said cylindrical part
and therewith said spring in the center of said hollow cylinder
to be mounted in a compressed position by inserting said belt in
a portion of said cut-out in said wall of said hollow cylinder,
from which position said bolt and therewith said cylindrical
part and sald spring are released, thereby releasing tensile
strength contained in said spring, said beclt of said bolt-and-
nut assembly partially protruding in a direction from said
hollow cylinder, said bolt of said bolt—and—nut assembly keeping
said tape holder in place adjacent to sald hellow cylinder, said
slot in said tape holder facing away from said second surface of
sald base and towards said wafer containment unit;
a tape having at least one adhesive surface connected
"between said wafer or a portion thereof being accessible through
said window in said wafer centainment unit and said slot in said
tape holder;

a beam emission system and a therewith functionally

connected beam sensor system with both systems mounted on said
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selected fromthe group of surfaces consisting of sem conduct or

substrates, including nonocrystalline silicon, silicon-on |nsulatjuduﬁﬂ$ﬁ
silicon-on-sapphire (SOS), printed circuit boards, flex circuits or

nmetal lized or glass substrate or sem conductor device nounting support. 5.
The apparatus of claim1l, said filmbeing selected fromthe group of filns
consisting of insulators, passivation |layers, dielectric |ayers thereby
including inter netal dielectrics and intra-level dielectrics,

photoresist, anti-reflectjive coatln S di ffusion barrier Iayers and seed

| ayers an8eEORTUEEBTACT eByid |btfi‘é|eud?°ﬁ§hn§¥§1‘%ms PEIRARF OGS "ditde, poly
silicon, anorphous silicon, a poly g ot her sem conduct or
conpat i bl BPPEBNRLE t } 4L Rasm Oeltl?ﬁé @zbﬁa?avu hefuppef utliels ehéam
em ssion systens and sensor systens being selected fromthe gragﬁ
consi sti ngeal enh$? beed Bam st @id 9asd Waskr theanpRgst@hslets the
apparatus for quantification of a peeling force required to renove a film
deposi t edbegrr sansen gsihictaord sinef dowefr ont lehat o8 urliades anderfigrs itohre
gquantification of a rate of peeling 31 :p JUh Z during renoval of a film
deposi t edsggeemnaasen Lonmka twirths whicadewert het dppar af ushe drgam siargcar base
plate and an inverted "L" shaped support structure nounted on the surface
of sai d bagetphat ehansby Nedny) eniltargefrbagspedpends sibars ot saitkdvage
plate and a -
to said sensor system in a direction perpendicular to said
direction in which said bolt of said nut-and-bolt assembly
protrudes from said hollow cylinder through said cut-out in
walls of said hellow cylinder, said partial protrusion of said
bolt from said hollow cylinder being able to interrupt a beam
travelling between said beam emission system and said sensor
system, therewith providing ability to measure time between an
object passing between said upper outlets and said lower outlets

of said beam emission system and said beam sensor system,

thereby measuring said rate of peeling.

2. The apparatus of claim 1, this apparatus being limited to
measuring a peeling force required to remove a film deposited
over the surface of a substrate.

3. The apparatus of claim 1, this apparatus being limited to
measuring a rate of peeling during removal of a film deposited

over the surface of a substrate.
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shorter parallel to said base plate, the apparatus further conprising: a
first means for nmeasuring a peeling force; a second neans for neasaypi NN
rate of peeling; a third means for securing a wafer or piece of waler, a
sem conductor film having been created on the surface of said wafer or

pi ece of wafer; a fourth neans for generating and releasing a resilient
deformation; and a fifth nmeans for transferring said resilient defornmation
fromsaid neans for generating and releasing a resilient deformation to
sai d sem conductor filmcreated on the surface of said wafer or piece of
wafer. 8. The apparatus of claim7, said first neans for measuring the
peeling force conprising a |oad cell, having been provided with an

unnovi ng 4i rite apreciabarst ot caghinng, saddd | el ewldugters siintége pesrtion to
said shorter length of said "L" shaped support structure, said |oad cell
faci ng saseldassl pimatre, theaigd ohpadfcebt fad¢es t hars Isdving desempeonidetioni th a
novabl e second attachnent 32 JUnh 2005 facing said base plate, said | oad
cel | provsabigrat amasiurcdnelinhgofnoactoyseabind squaden,saiid ipealong f or ce
exerted on said second novable attachnment of said |oad cell while said
first atiasinetdr ofsemi,d sicdadotebh-Espphiachesbdin g fined pdsictian to

boardé, flex circuits or a metallized or glass substrate or

semiconducteor device mounting support.

. The apparatus of claim 1, said film being selected from the
group of films conéisting of insulators, passivation layers,
dielectric layers thereby including inter metal dielectrics and
intra-level dielectrics, photoresist, anti-reflective coatings,
diffusion barrier layers and seed layers and conductors thereby
including metals, silicate, a salicide, poly silicon, amorphous
silicon, a polymer, or any other semiconduétor compatible

conductive layer.

6. The apparatus of claim 1, sald beam emission systems and
sensor systems being selected from the group consisting of

infrared beam systems and laser beam systems.

7. An apparatus for quantification of a peeling force required

to remove a film deposited over a semiconductor surface from

that surface and for the quantification of a rate of peeling
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said shorter length of said "L" shaped support structure, said force bein
essentially parallel with said | onger length of said "L" shaped s?[gp@\m
structure. 9. The apparatus of claim7, wherein said second neans Tor
measuri'ng the rate of peeling conprising a beam em ssion system and a
therewith functionally connected beam sensor systemw th both systens
nmounted on said base plate, both systens being provided with upper and

| ower beam outlets, the upper outlets of the beam em ssion system being
aligned with the upper. oytlets. of . the,peam sensor system the | ower

out Pt ORSTHS eliieh &4 6n F1afs PERPEAFRG G150 ol L TS TEonsr a0 R bt
of the beam sensor system beans emtted fromsaid em ssion syst em

travel | i ngP% FPRA A e i8R rdpdfgnti R28S dPFate | F Fft AMar W% h¥t h&heRrface
of said base plate, thereby being able to interrupt a beamthat travels
bet ween sBRRP YA BTHEIEN "OyStesh SRdLEE gUskasdrosy idnPane 21868y 2Pfat
travels in a direction perpendicular to the surface of said base plate,

t her ewi t hh@v bV di Ngeredatrediey Perrrpdiguéari ke peiddedsarP bjeéndpdssi ng

bet ween said upper 33 - -- -- ---- -------- p JUh 2005 outlets and said

| ower outskostedf maial lsdarhcersiadsi bassypiete satlie ofpraan sefsdtheyst em
thereby neasuring said rate of peeling. 10. The apparatus of claim7, said
third neansmpoisseguri ng a wafer or piece of wafer conprising a wafer
contai nment unit into

a first means for measuring a peeling force;

a second means for measuring a rate of peeling;

a third means for securing a wafer or piece of wafer, a
semiconducter film having been created on the surface of said
wafer or piece of wafer;

a fourth means for generating and releasing a resilient
deformation; and

a fifth means for transferring said resilient deformation
from said means for generating and releasing a resilient
deformation to said semiconductoxr film created on the surface of

said wafer or piece of wafer.

8. The apparatus of claim 7, said first means for measuring the

peeling force comprising a load cell, having been provided with

an unmoving first attachment attaching said load cell in a fixzed
position to said shorter length of said “L” shaped support

structure, said load cell facing sazid base plate, said load cell

further having been provided with a movable second attachment
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which a wafer or a portion thereof is firmy nounted, providing a w ndow
therein for access to a surface of said nounted wafer or a porti oF Jur 200
t hereof, said wafer contai nment unit being attached to said first Qeans of
measuring a peeling force in a direction towards said base plate, said
wi ndow in said wafer containnment wunit facing a direction parallel with
said base plate. 11. The apparatus of claim7, said fourth neans for
generating and releasing a resilient deformation conprising:. a hollow
cylinder nounted on said base plate withjn ich _is.munt ' on a
surface dPCARGyFRrAtr PREF %gﬂe,’ 3 Vfcoyalc% r?(?\ryi{icglrogérat”qﬁa%iIﬁga%é%%ﬁépl{r]%vi ded
with a threaded opening in sj de\/\‘%llés t hereof , said hohl gw cyl i n&ler further
havi ng bé&éna FPEFRAVBLIGRt IR tRts Ree MY $O5Fes 5FGTRET BW £t T nder; and
a tape holder provided with a slit for tape insertiop,and an enj ng
t hrough Vificemdamquebandabbrelaederdt ySaid fndst &6 §’Bil§eb8ﬁdp$§ﬁhdi ng
fromsaid tape holder in a direction of said cut-out in a wall of said
hol | ow cdtitaddmeatdodxsahdi hgad ovekl & dialtt@rdecalifoRi Ag*8di BOBbF°HI Rai d
nut - and-bolt assenbly 34 o aura zoo being inserted into said cut-out in a
wal | of ssmiidl sblocowrcyknater of t pet@blL ersdbinaty ss@wP@rBokbt rBELRESt hf2kded
into said threaded opening provided in said cylindrical part nounted
i nsi de safatdeolbledwgc pkisrdetal $ripabal tekonttEctsaig dwdaesi Agnabhecftpaic
mani pul ate said cylindrical part and therewith said spring in

“L” shaped support structure.

9. The apparatus of claim 7, wherein said second means for
measuring the rate'of peeling comprising a beam emission system
and a therewith functionally connected beam sensor system with
both systems mounted on said base plate, both systems being
provided with upper and lower beam outlets, the upper outlets of
the beam emission system being aligned with the upper outlets of
the beam sensor system, the lower outlets of the beam emission
system being aligned with the lower outlets of the beam sensor
system, beams emitted from said emission system travelling to
said sensor system in a direction parallel with the surface of
said base plate, thereby being able to interrupt a beam that
travels between said beam emission system and said sensor system
by a body that travels in a direction perpendicular to Fhe

surface of said base plate, therewith providing a means to

measure time between an object passing between said upper
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a center of said hollow cylinder, allow ng said cylindrical part and
therewith said spring in the center of said hollow cylinder to b umﬂéﬂﬁ
in a conpressed position by inserting said bolt in a portion of s |d
cut-out in said wall of said hollow cylinder, fromwhich position said
bolt and therewith said cylindrical part and said spring are rel eased,
thereby releasing tensile strength contained in said spring, said bolt of
sai d bolt-and- nut assenbly partially protruding in a direction fromsaid

hol | ow cyl i nder, of said. bolt-and-.n S e S t ape
Eo:ger i Pt @éﬁa ﬁ8w§5iauﬁ% omﬁ%yépﬁﬁefg%égl sﬁoﬁ Bkgg%TdQ%%je

ol der faC|ng amay fromsaid base plate and towards, said t

securi ng & W& SGRSFFe¥SHFT V\E}F‘%’?ebﬁz‘“eaﬁémé’ﬁpfﬁétdugagF 8 gengvherel n
said fifth means for transferring said resilient defornatlon fron1sa|d
means for generating and releasing a resilient deformation to said
sem conductor filmcreated on the surface of said wafer or piece of wafer
------------ p JUh 2005 sem conduct or f|In1created on the surface of
sai d waf e»valiﬁrr pirecd cofe waf @pfandcempol $bug th ales dBrtaganerst PRgTamato

releasing a resilient deformation. 13. A nethod for quantification of a
peel i ng fwitieh reequafreed ciroa portion thereof is firmly mounted, providing

a window therein for access to a surface of said mounted wafer
or a portion thereof, said wafer containment unit being attached
to said first means of measuring a peeling force in a direction
towards said base plate, said window in said wafer containment

unit facing a direction parallel with said base plate.

11. The apparatus of claim 7, said fourth means for generating
and releasing a resilient deformation comprising:

a hollow cylinder mounted on said base plate within which
is mounted a spring on a surface of a cylindrical part, said
cylindrical part having been provided with a threaded opening in
sidewalls thereof, said holliow cylinder further having been
provided with a cut-out in walls of said hollow cylinder; and

a tape holder provided with a slit for tape insertion and
an opening through which a nut-and-bolt assembly is mounted,
said bolt protruding from said tape holder in a direction of
said cut—éut in a wall of said hollow cylinder and extending

over a distance allowing said bolt of said nut-and-bolt assembly
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remove a filmdeposited over a sem conductor surface fromthat surface an
for the quantification of a rate of peeling during renoval of a fialgryun
deposited over a sem conductor surface, conprising the steps of: providing
a base having a first surface and a therewith substantially parallel
second surface, said first surface formng an interface to which no
conponents are attached, said second interface serving as a platformon
whi ch conponents used for said nmethod of quantification are nounted;

prov 011, & RUPROL SLL sl ¢ BaVLIG 20ty SUAREE & 053 SequLen W @

| onger | ei ng ‘nount

per pendi cul ar | to1%$e econd. surface, of s iq?base W t h shorter .l.ength
of said "¢¥1 d yé@@??iﬁngeﬁﬂbg B%f%l %ﬁn%uRW¥%ﬁﬁ§? 3858ng2&kr f ace
of said base and extendi ng above the secondlsurface of said base over a
measur abl EPTRAKARRENIFDOVTAVRGES FBaBERI FYLRRA 1 & HraWirded with an
unmoving first attachment attaching said load cell in a fixed position to
sai d shoriesidenipif dfoldgrd cvilinggipedasdppott B RGUALARD §5189 8RdScel |
facing said second surface of said base, said load cell further having
been provideganwinhlatardds eyldadohdait pachnerd TRy KWaiskisesdFd§uiface
of said base, said load cell providing a neasurenment of a force which
equal s saidcempest iy faortdicdlemt egtlondsai da sbewird madablay landadiksmdnrast
sai d
: and therewith said spring in the center of said hollow cylinder
to be mounted in a compressed position by inserting said beolt in
a portion of said cut-out in said wall of said hollow cylinder,
from which positioﬂ said bolt and therewith said cylindrical
part and said spring are released, thereby releasing tensile
strength contained in said spring, said bolt of said bolt-and-
nut assembly partially protruding in a direction from said
hollow cylinder, said bolt of said bolt-and-nut assembly keeping
said tape holder in place adjacent to said hollow cylinder,

said slot in said tape holder facing away from said base plate

and towards said third means of securing a wafer or piece of

wafer.

-12. The apparatus of claim 7, wherein said fifth means for
transferring said resilient deformation from said means for
generating and releasing a resilient deformation to said
semiconduétor film created on the surface of said wafer or piece

of wafer comprising an adhesive tape connected to said
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| oad cell, said first attachnent of said |load cell being attached in a
fixed position to said shorter length of said "L" shaped support g JU¥
structure, said force being essentially parallel wth said |onger |I'ength
of said "L" shaped support structure; providing a wafer contai nment unit
into which a wafer or a portion thereof is firmy nounted, providing a
w ndow therein for access to a surface of said nounted wafer or a portion
t hereof, said wafer containment unit being attached to said second
attachnment of said load cell in a direction towards said second surface of
sai d baseSeBAFPRHeROwW Fis Lr¢akelerr EBAt aPRReRR @hit2¥hdiaf§ra odi Pe€FFon
parallel with said second surface of said base; providing a hollow
cyl i nder @buneber ondaialsdemrdbsnepacefosf IeReH2bERE 33 HIT SAF1EW Ps
nmounted a spring on a surface of a cylindrical part, said cylindrical part
havi ng beeasptosniedkfawnaiipn.hr eaded opening in sidewalls thereof, said
hol | ow cylinder further having been provided with a cut-out in walls of
said hollow cylinder; 37 gp Huh zoos providing a tape hol der provided with
a slit for tape insertion and an openi ng through which a nut-and-bolt
assenbly 1Bs moustlesd &at dydzoliti firattivd ng &rpaesing faps hadgerddn ta
direction of said cut-out in a wall of said hollow cylinder and extending
over a di gbaosce alfDwh Ngersad ik dabldvedf asakfliBohd@btor surface from that
surface and for the guantification of a rate of peeling during
remcoval of a film deposited over a semiconductor surface,
comprising the steps of:
providing a base having a first surface and a therewith
substantially parallel second surface, said first surface
forming an interface to which no components are attached, said
second interface serving as a platform on which components used
for said method of quantification are mounted;
providing a support structure having an “L” shaped cross
section with a longer length of said “L” shaped cross sectiion
being mounted perpendicularly to the second surface of said base
with a shorter length of said “L” shaped cross section being
parallel with said second surface of said base and extending
above the second surface of said base over a measurable
distance;
providing a load cell, having been provided with an

unmoving first attachment attaching said load cell in a fixed

position to said shorter length of said “L” shaped support
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bolt assenbly being inserted into said cut-out in a wall of said hollow
cylinder, thereby enabling said bolt being threaded into said thnpgpgmnzuﬁ
opening provided in said cylindrical part nounted inside said hollo
cylinder, said bolt contacting and nmanipulating said cylindrical part and
therewith said spring in a center of said hollow cylinder, allow ng said
cylindrical part and therewith said spring in the center of said hollow
cylinder to be nounted in a conpressed position by inserting said bolt in
a portion of said cut-out in said wall of said hoIIOM/%yIinder, fr.om whi ch
posi ti on SEFHEHHY &l HOPWCER s ARAIRYI AL | BFONDAITTETE §4i 3%¢fBring is
rel eased, thereby releasing tensile strength contained in said sprin%,

sai d bol tbatesatal bdicadamel Inderabsenbryiparkeet IRXPristalidiitdg Pnmgvable
direction fromsaid hollow cylinder, said bolt of said bolt-and-nut
assenbl y keepidgptsmihardpdasdndesaid praeedadipatrer 2o i baskel owa1d
cylinder, said slot in said tape holder facing away from said second
surface oloadatel basewrirtwangs ssaenentf ef gohtadanmintchuriaualsr geildi ng a
tape having at | east one adhesive surface connected between said wafer or
a portionpébetrepfforsad ktaped 38 paldNsebendgnacaieksidi teadtwreougle fs srdd

w ndow i n said wafer containnment unit and said slot in said tape hol der;
provi di ng18adeaen B SSiDIFisst emtasdmnantheresaid 1dadatd Knaldiyngconnect ed

beam sensor system both systens being
' attached in a fixed position to said shorter length of said “L”
shaped support structure, said force being essentially parallel
with said longer length of said “L” shaped support structure;
providing a wéfer containment unit into which a wafer or a
portion thereof is firmly mounted, providing a window therein
for access to a surface of said mounted wafer or a portion
thereof, said wafer containment unit being attached to said
second attachment of said load cell in a direction towards said
second surface of salid base, said window in said wafer
containment unit facing a direction parallel with said second
surface of said base;
providing a hollow cylinder mounted on said second surface
of said base within which is mounted a spring on a surface of a
cylindrical part, said cylindrical.part having been provided
with a threaded opening in sidewalls thereof, said hollow

cylinder further having been provided with a cut-out in walls of

said hollow cylinder;
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nount ed on said second surface of said base, both systens being provided
with upper and | ower beamoutlets, the upper outlets of the beam.ggi st
system being aligned with the upper outlets of the beam sensor syStem the
| ower outlets of the beam em ssion systembeing aligned with the | ower
outlets of the beam sensor system beans emtted fromsaid em ssion system
travelling to said sensor systemin a direction perpendicular to said
direction in which said bolt of said nut-and-bolt assenbly protrudes from
said hollow cylinder through said cut-out in_ walls of said holl ow
cylinder, sai dPPRFIGHIY ft SERFsiteRd6r BaPYidnd| vk ot Teitd TRA ITRScy! i nder
interrupting a beamthat travelling between said beam em ssion system and
sai d sensdrsesyiermngrayiafiang ngbithreypghowhial u? entf nendbdrde i s&eTdBYect
passi ng between said upper outlets and said | ower outlets of said beam

en ssi on $ystemnzed, swid bedh sendandipgt Enpnt hekebyapardesiddmdgrsai d rate
of peeling; positioning said tape between the surface of said film

deposi t eddovect dosent comidlictudr-csur fiace andlsafdssidthehlatw hgslingeen and
provided in said tape hol der by adhering said tape to said surface and

i nsertingesaéfdigpeovdit a shistasldet aldawdngdbetdngold SO s 2005-arsai d
surface and inserting into said slit being perforned such that said tape is

st r et chedpboyt 2 886wl § haslirs] ackseoteWANRBYsaipl a6t Agusaid Spidig dMm a

center of said hollow cylinder in
said hollow cylinder, thereby enabling said bolt being threaded
into said threaded opening provided in said cylindrical part
mounted inside said hollow cylinder, said bolt contacting and
manipulating said éylindrical part and therewith said spring in
a center of said hollow cylinder, allowing said cylindrical part
and therewith said spring in the center of said hollow cylinder
to be mounted in a compressed position by inserting said bolt in
a portion of said cut-out in said wall of said holleow cylinder,
from which positicon said bolt and therewith.said cylindrical
part and said spring is released, thereby releasing tensile
strength contained in said spring, said bolt of said bolt-and-
nut assembly partially protruding in a direction from said
hollow cylinder, said bolt of said bolt-and-nut assembly keeping
- said tape holder in place adjacent to said hollow cylinder, said
slot in said tape holder facing away from said second surface of
said base and towards said wafer containment unit;

providing a tape having at least one adhesive surface

connected between sald wafer or a portion therecf, said tape
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a conpressed position by inserting said bolt of said bolt-and- nut assenbl
in a portion of said cut-out in said wall of said hollow cylindergg Jut
rel easing said bolt of said bolt-and-nut assenbly fromits conpreSsed
position; and recording said peeling force by recording a reading obtained
fromsaid |oad cell, further recording said rate of peeling force by
recordi ng a reading obtained fromsaid beam em ssion system 14. The
met hod of claim 13, this method being limted to measuring a peeling force
required to renove a filmdeposjited _over. the surface of a sugstrate

weees

A . . 15.
The et hdtF 09 AGeReE8. SwhBFBBY™t Af & LRI bl riG- EEREAEER T ng 5
rate of peeling during renmoval of a filmdeposited over the surface of a
subst r at exnifte arthadst §d@totncpalth 830 i ¥ei conduct or surface bei ng
sel ected fromthe group of surfaces consisting of sem conductor substrates
thereby i ncl udingyidsaec ey beam PRESSLPR CAS TR [3%bi Re46Yd Fuh zoos
insulator (SO ), silicon-on-sapphire (SOS), printed circuit boards, flex
circuits Bmetimetadllly rednectghabeanupst el eSYTtesefddndietemnsdepiee
nmounting support. 17. The nethod of claim 13, said filmbeing selected from
the groumpwitdd lors sadaisisetiong efirfaseal af osaid gessd,vdidtdn siyayems, being
provided with upper and lower beam outlets, the upper outlets of
the beam emission system being aligned with the upper outlets of
the beam sensor system, the lower outlets of the beam emission
system being aligned with the lower outlets of the beam sensor
system, beams emitted from said emission system travelling to
said sensor system in a direction perpendicular to said
direction in which said bolt of said nut-and-bolt assembly
protrudes from said hollow cylinder through said cut-out in
walls of said hollow cylinder, said partial protrusion of said
bolt from said hollow cylinder interrupting a beam that
travelling between said beam emission system and said sensor
system, providing ability to measure time between an object
passing between said upper outlets and said lower outlets of
said beam emission system and said beam sensor system, thereby
“measuring said rate of peeling;
positioning said tape between the surface of said film
deposited over a semiconductor surface and said slit that has

been provided in said tape holder by adhering said tébe tco said

surface and inserting said tape into said slit, said adhering to
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dielectric layers thereby including inter netal dielectrics and

intra-level dielectrics, photoresist, anti-reflective coatings, fﬁﬁyﬁﬂ@ﬂﬁ
barrier layers and seed | ayers and conductors thereby including netals,
silicate, a salicide, poly silicon, anmorphous silicon, a polyner, or any
ot her sem conduct or conpati ble conductive |layer. 18. The nethod of claim
13, said beam em ssion systens and sensor systens being selected fromthe
group consisting of infrared beam systens and | aser beam systens. 19. A

met hod for quantification of a .peeling force reqgujired t Y il m
deposi teéaéae?uéf§%%i AT TG Pﬁ’&g’ 15?6%}1 Fpﬁ%ﬁg B%f]r? eemfam afrsgat%{ of
peeling during renoval of a filmthat has been degos%te over a. ...
seni condtibB6r SabEf here +hes MR AP ity 2PEs H1GRORE pP b3T led base PlHt e and
a provided inverted "L" shaped support structure, noun fd on Lhe sugface of
sai d base pl apéaghty 23i¢ SRALEDOS H&ANG ot PE% Ber pehfitt & t o
sai d base plate and a shorter parallel to said base plate, the netﬁgd
conpri si rgcompressdilngoal tiestbyredrse fdndneaddr PR§tachedriAgPe b cdd-
provi ding a second neans for neasuring a rate of peeling; groviding a
third nmeans hesesdiyr inga apewt son orf piadce coft watedn gadenvedbhdettRidilm
havi ng been created on the surface of said wafer or piece of wafer;
provi di ngnAa 1fceuickhinBaps for generating and rel easing a
releasing said bolt of said bolt-and-nut assembly from its
compressed position; and
recording said peeling force by recording a reading
obtained from said'load cell, further recording said rate of

peeling force by recording a reading obtained from said beam

emission system.

14. The method of claim 13, this method being limited to
measuring a peeling force required to remove a film deposited

over the surface of a substrate.

15. The method of claim 13, whereby this method being limited to
measuring a rate of peeling during removal of a film deposited
over the surface of a substrate.

16. The method of claim 13, said semiconductor surface being
selected from the group of surfaces consisting of semiconductor

substrates thereby including monocrystalline silicon, silicon-on
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resilient deformation; providing a fifth nmeans for transferring said
resilient deformation fromsaid neans for generating and rel easi ng, yr 2009
resilient deformation to said sem conductor filmcreated on the surface of
said wafer or piece of wafer; enabling said first neans for -measuring the
peeling force and said second neans for neasuring the rate of peeling by
functionally engaging said fifth neans with said third neans and said
fourth means, further functionally placing said fourth neans in a position

where said fourth neans proyvjdes said_resili def ot I, ON;

per f or m HE-S84PE OFedSAI ngStheC Paett iy HEGFEE é%@g%éagﬁ%ﬁﬁéd ?%% rate of
peeling by releasing said resilient defarmtjon from said fourth nmeans and
r ecor di n@osEdd  pESRENGLFBRERS bYT radWiidi g 24 Péaaﬂﬁﬁsoﬁﬁé?ﬁﬁﬁt?r%ﬂ1said
first means, further recording said 42 ~0 JUh rate of peeling force by
recor di ngeaicoadus§osbearhed POt SR FURRSSnd nmeans. 20. The method of
claim19, said providing first neans for neasuring the peeling force
conprising providing a |load cell, having been provided with an unnovi ng
first attachnment attaching said load cell in a fixed position to said

shorter |lengtdhOfmetsadddotlel shapes, sspipdriilst medhng eecleaiddl 6admcehé faci ng
said base plate, said |load cell further having been provided with a
group of films consisting of insulators, passivation layers,
dielectric layers thereby including inter metal dielectrics and
intra-level dielectrics, photoresist, anti-reflective coatings,
diffusion barrier layers and seed layers and conductors thereby
including metals, silicate, a salicide, poly silicon, amorphous

silicon, a polymer, or any other semiconductor compatible

conductive layer.

18. The method of claim 13, said beam emission systems and
sensor systems being selected from the group consisting of

infrared beam systems and laser beam systems.

19. A method for quantification of a peeling force required to
remove a film deposited over a semiconductor surface from that
surface and a rate of peeling during removal of a film that has
been deposited over a semiconductor surface, the method making
use of a provided base plate and a provided inverted “L” shaped

-

support structure mounted on the surface of said base plate and
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novabl e second attachnment facing said base plate, said |oad cell provi d:amg

a measurement of a force which equals said peeling force exerted -am St
second novabl e attachnent of said load cell, said first attachmenf of said
| oad cell being attached in a fixed position to said shorter |ength of
said "L" shaped support structure, said force being essentially parallel
with said longer length of said "L" shaped support structure. 21. The

met hod of claim 19, said providi ng second rreans for measuring the rate of

peel i ng isin rovi ding_a_beam t ewith
function q%/]l g@?‘gﬁrb Sth p%@%%%crh%y emvvl aﬁ)é%tobt%h@esggtagﬁsg JSIe| %ﬂg nount ed
on said base plate, é’h syste bbe| n rovi g}?d g%r r:iagg |.ower beam
outlets, HRFIFpEATGIHLE t§° FaiL T)%% i%sit sufstt al'Pgned with
t he upper outlets of the beam sensor system the 43 qg: p j " 2 Oa | ower
outlets of th@usvaRiag dsfarsEyBeant bEPHJNWTHYNEW i tpﬁetlﬁé‘g F8HEF’ out | et s
of the beam sensor system beans emtted fromsaid em ssion system

travel l i ng to maivddersar ssgonenmeans Hor ewtd vIrinmmealtagke @ittt reehengur f ace
of said base plate, enabling interrupting a beamtravelling between said

beam eni ssi on sti@MngaRd thakd REARSN £6¥ Sierbihg bodyetrhat piavel sfin a
direction perpendicular to the surface of said base plate, therewith

provi di ng,ardeans I iMRasMCe okl FB1RChYIRERy abe &D] Beda HaRS NG hebetivgaBesai d
upper outlets ‘and said | ower outiets of said beam
of said wafer or piece of wafer;
providing a fourth means for generating and releasing a
resilient deformation;
providing a fifth means for transferring said resilient
deformation from said means for generating and releasing a
resilient deformation to said semiconductor film created on the
surface of said wafer or piece of wafer;
enabling said first means for measuring the peeling force
and said second means for measuring the rafe of peeling by
functionally engaging said fifth means with said third means and
said fourth means, further functionally placing said fourth
means in a position where said fourth means provides said
resilient deformation; and
performing said measuring the peeling force and measuring
the rate of péeling by releasing said resilient deformation from
said fourth means and recording said peeling force by recording

a reading obtained from said first means, further recording said
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em ssion system and sai d beam sensor system thereby nmeasuring said rate
of peeling. 22. The nethod of claim19, said providing third neansiiPJUN
securing a wafer or piece of wafer conprising providing a wafer
contai hment unit into which a wafer or a portion thereof is firmy nounted
whil e providing a wndow therein for access to a surface of said nounted
wafer or a portion thereof, said wafer containnent unit being attached to
said first means of measuring the peeling force in a direction towards
sai d baseiflate sai.d MﬁﬂdOM/%n sai d fer_cont inneg} unit, f.acin

i

a

i recti o e PGS MNENTEAFE BRsBSBPETES £ T ArON 26 3R £ Rt RBHC of
claim19, said providing fourth means for generating and rel easing a
reS|I|ents%Eﬁﬁﬂwﬁﬁﬁq§n conprising the steps of: providing a hollow cylinder
nounted on said base plate w thin which is nounted a spring on a surface
of a cylindrical part, said cylindrical part having been provided with a
threaded opening in sidewalls thereof, said hollow cylinder further
havi ng beth. piteyingddion of gledm- 48t FaldapTevHiindgild 15l M&R™Sc¥PEnder ; and
providing a tape holder provided with a slit for tape insertion and an
openi ng theaughinthitdte @erdtingndobokt campendlys prowolimed, teaddcBédlt
protruding fromsaid tape holder in a

having been provided with an unmoving first attachment attaching

said load cell in a fixed position to saild shorter length of

said “L” shaped support structure, said load cell facing said

base plate, said load cell further having been provided with a

movable second attachment facing said base plate, said load cell

providing a measurement of a force which equals said peeling

force exerted on said second movable attachment of said load

cell, said first attachment of said load cell being attached in

a fixed position to said shorter length of said “L” shaped

support structure, said force being essentially parallel with

said longer length of said “L” shaped support structure.

21. The method of claim 19, said providing second means for
measuring the rate of peeling comprising providing a beam
emission system and a therewith functionally connected beam
sensor system with both systems being mounted on said base
plate, both systems being provided with upper and lower beam
outlets, fhe uppef-outlets of the beam emission system being

aligned with the upper outlets of the beam sensor system, the
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direction of said cut-out in a wall of said hollow cylinder and extendi%5

over a distance allow ng said bolt of said nut-and- bolt assenbly g Jup
inserted into said cut-out in a wall of said hollow cylinder, enabling
said bolt being threaded into said threaded opening provided in said
cylindrical part nmounted inside said hollow cylinder, said bolt contacting
and nmanipulating said cylindrical part and therewith said spring in the
center of said hollow cylinder, allowing said cylindrical part and
therewith said spring in the center of said hollow cylinder to be nounted
in a conpltessedWositts f B ksart ERgSsSsandSHoreni e portisedotisdi ghe
cut-out in said wall of said hollow cylinder, fromwhich position said
bolt and ifreeewwutl«ts ofHirez pansapdsey| shdreral bpant d 8 Fropr isagdi s
rel eased, thereby releasing tensile strength contained in said spring, said
bolt of emisisbottswitbmiiraysddnbhy tpastidl bynpeot syslieny im aa didiecddrnon
fromsaid hollow cylinder, said bolt of said bolt-and- nut assenbly keeping
sai d t apephodtes] iwitil ade adjrdeent ofossaddbakel poateylemmderingaid slot in
said tape hol der facing away from said base plate and towards said third
means of $gEdfing: tngvaf eeandrtrpivete ialy wateeen24ai dheearetdnics Gforcsgistedh9,
said providing fifth neans for transferring said resilient deformation

fS ; :)&n sai daABagsi d Men gRnenaidang pand behgashAg Briesis i nta defrydmidnon to
perpendicular to the surface of sald base plate, therewith
providing a means to measure time between an object passing
between said upper outlets and said lower outlets of said beam

emission system and said beam sensor system, thereby measuring

said rate of peeling.

22. The method of claim 19, sazid providing third means for
securing a wafer or piece of wafer comprising providing a wafer
containment unit into which a wafer or a pdrtion thereof is
firmly mounted while providing a window therein for access to a
surface of said mounted wafer or a portion thereof, said wafer
containment unit being attached to said first means of measuring
the peeling force in a direction towards said base plate, said
window in said wafer containment unit facingra direction

parallel with said base plate.
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sem conductor filmcreated on the surface of said wafer or piece of mafer
conprising providing an adhesi ve tape connected to said sen1condui JUﬂI

created over the surface of said wafer or piece of wafer and said fourth
means for generating and 'releasing a resilient deformation. 46

23. The method of claim 19, said providing fourth means for
generating and releasing a resilient deformation comprising the
steps of:

providing a hollow cylinder mounted on said base plate
within which is mounted a spring on a surface of a cylindrical
part,.said cylindrical part having been provided with a threaded
opening in sidewalls thereof, said hollow cylinder further
having been provided with a cut-out in walls of said hollow
cylinder; and

providing a tépe holder provided with a slit for tape
insertion and an opening through which a nut-and-bolt assembly
is mounted, said bolt protruding from said tape holder in a
direction of said cut-cut in a wall of said hollow cylinder and
extending over a distance allowing said bolt of said nut-and-
bolt assembly being inserted into said cut-out in a wall of said
hollow cylinder, enabling said bolt being threaded into said
threaded opening provided in said cylindrical part mounted
inside said hollow cylinder, said bolt contacting and
manipulating said cylindrical part and therewith said spring in
the center of said hollow cylinder, allowing said cylindrical
part and therewith said spring in the center of said hollow
cylinder to be mounted in a compressed position by inserting
Eaid bolt in a portion of said cut-out in said wall of said

hollow cylinder, from which position said bolt and therewith
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said cylindrical part and said spring is released, thereby
releasing tensile strength contained in said spring, said bolt
of said bolt-and-nut assembly partially protruding in a
direction from said hellow cylinder, said bolt of said bolt-and-
nut assembly keeping said tape holder in place adjacent to said
hollow cylinder, said slot in said tape holder facing away from
said base plate and towards said third means of securing a wafer

or piece of wafer.

24. The method of élaim 19, said providing fifth means for
transferring said resilient deformation from said means for
generating and releasing a resilient deformation to said
semiconductor film created on the surface of said wafer oxr piece
of wafer comprising providing an adhesive tape connected to said
semiconductor film created over the surface of said wafer or
piece of wafer and said fourth means for generating and

releasing a resilient deformation.
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