| DETECTION METHOD AND SYSTEM Field of the Invention The
invention relates to the processing of substrates having integrated circuits
5 (IC) deposited thereon. In particular, the invention relates to a system
and method for inspecting the substrates for certain defects such as
warping. Background Multiple integrategl circuits are deposited upon
substrates so as to manufacture 10 as many integrated circuits at one

time in a batch procgsg\WrHsi NSV WS B @%:ﬁ hggf{igfﬁwrocess for
a

production costs, the size of the substrate Is such t he process of
deposition applies significant heat to the substrate which, following the
completion of the deposition process, can cause warping due to a
gittrrentipk hgabydiffgrential expansion rates and other causes of internal
stresses which may lead to the substrate 15 deforming from a flat planar

object e thalomayHe; YRS Al buisied ARMYANS HE&%%] mr?]g%ﬂt%&(ec%cuﬁs

Conventional measurement defines warp as being the maximum distance

fromipei Raim SBoiherayhsiialefofhe fUTaSRRAIRG RONLARA and mgtgod for

theoretical flat substrate. For 20 exampl_e one deformed s 1ape caused by
INERINE AMBY BEuBEREY Bt CURvAIUErthat isdhessyhsiiate going upwards.

The warp would therefore be the offset from the extreme end of the
substrate to the corresponding point on a theoretical flat substrate. 2.

Background

Multiple integrated circuits are deposited upon substrates so as to manufacture
as many integrated circuits at one time in a batch process. Whilst this favours a more
efficient process for production costs, the size of the substrate is such that the process of
deposition applies significant heat to the substrate which, following the completion of
the deposition process, can cause warping due to a differential heat, differential
expansion rates and other causes of internal stresses which may lead to the substrate
deforming from a flat planar object to one that may be curved or twisted about one of

the planar axes.

Conventional measurement defines warp as being the maximum distance from
one point on the substrate to the corresponding point on a theoretical flat substrate. For
example one deformed shape caused by warping maybe a convex curvature that is the
substrate going upwards. The warp would therefore be the offset from the extreme end

of the substrate to the corresponding point on a theoretical flat substrate.
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For a substrate having plan dimensions of about 200 mm by 66mm, a
warp up to 2.0 mm is an acceptable deformation. Following the deposition
process, the substrate undergoes dicing to singulate the 5 integrated
circuits from the substrate. Subsequently, the singulated ICs are divided
into units which arc acceptable, units which are required for reworking
and those units which are to be rejected because the warp is outside

acceptabi%lisIﬁBb‘irJ@l%apfﬁéﬁ]ﬁ‘éﬁ meamgmamwey@@&Mig&ﬁ%ﬁ&%% up to

certain percentage of units that will inevitably be rejected. Thus, the time

takemidieeessptapreddnitss andh the reduced capacity to 10 o
accommodate the units, reduces the overall units per hour (UPH) which is

the governing parameter for cost effective production. This could be
avoided by inspecting the units prior to dicing. However, the vacuum

imposeth ywhexditingsebigdiseid deshalt il sFURSHRAIER, DAL REIQS Bhgulate the

dicing tends to artificially flatten the substrate and thus make inspection

meaninglessuas Aoy waruwsthesubsitatewillbendndetactiablecdSre divided into

Statement of Invention It is therefore an object of the invention to provide

anirean & bieaic deteciomand seHmprave I HForhe RIS eSS RO Bits

first aspect the invention provides a system for the detection of warp in an

Whishbst adereseid b siaiasdaning &) IRaniie absigeia MArks, BRIl presents the
[iducial marks defining a line parallel to a first axis of the substrate, the

sysikm damprisingfanvingReGclion Zoneia SR BeansHa8e Ry be
the at least two f ducial marks and

rejected. Thus, the time taken to process these units, and the reduced capacity to
accommodate the units, reduces the overall units per hour (UPH) which is the governing
parameter for cost effective production. This could be avoided by inspecting the units
prior to dicing. However, the vacuum imposed by the dicing table used to hold the

substrate in place prior to dicing tends to artificially flatten the substrate and thus make

inspection meaningless, as any warp of the substrate will be undetectable.

Statement of Invention
It is therefore an object of the invention to provide a means of early detection

and so improve UPH for the process.

In a first aspect the invention provides a system for the detection of warp in an
IC substrate, said substrate having at least two of fiducial marks, said fiducial marks
defining a line parallel to a first axis of the substrate, the system comprising an
inspection zone, a detection means for detection of the at least two fiducial marks and

measurement of the distance between said marks whilst the substrate is in the inspection



10

15

20

measurement of the distance between said marks whilst the substrate is
in the inspection s zone, a computational means in communication with
the detection means for making a comparison between the measured
distance and a predetermined plan distance between corresponding
fiducial marks of a theoretical unwarped substrate, said computational
means capable of calculating the warp of the substrate based on the

comparnsaipafiithbl meastied Mistance.ansd ennig: @@6@6&5’9%8&@% making a

distance.. In a second aspect the invention provides a method for

deteciiig waeprvecanEnsURsH G s Salsk SiHaSt Iﬁt@ havingald ‘?ﬁ]i H’l“@aﬂge between
fiducial marks, said fiducial marks defining a line parallel to a first axis of

therssistaate, fideciabthad compristieiba sieps-ofdQHataatingithe,at aastonal

two fiducial marks whilst the substrate is in an inspection zone,

measuripgiheodistancaibgtiveemgald fhadissGARPALAYIheLNESS! J&E@gon of the
distance with a pre-determined plan distance between correspondi

fidusiabdndickanot arthielsetical ctenvviiReg] sy bsirates calculating the warp of
the substrate based on the comparison of the measured distance and the
pre-determined plan distance. 15 Thus, the invention provides a system
whereby the substrate undergoes detection to measure the actual

distande betwesh apleashdio ftciap raaids anehsoparedhisit dheirp in an 1C
theoretical linear distance. The fiducial marks maybe set at a standard

dibtdrte apdrubutite anyieyentexil hedmonduitaihe-systemiand thmsihes
theoretical distance between 20 fiducial marks will be known. A detection
fieBanwgis Bnepleym bt ttcomdasiueithe defyabstrate, the method comprising the steps of
detecting the at least two fiducial marks whilst the substrate is in an inspection zone,
measuring the distance between said marks, comparing the measured distance with a
pre-determined plan distance between corresponding fiducial marks of a theoretical

unwarped substrate, calculating the warp of the substrate based on the comparison of the

measured distance and the pre-determined plan distance.

Thus, the invention provides a system whereby the substrate undergoes detection
to measure the actual distance between at least two fiducial marks and compare this to
the theoretical linear distance. The fiducial marks maybe set at a standard distance apart
but in any event will be known to the system and thus the theoretical distance between
fiducial marks will be known. A detection means is employed to measure the actual
planned distance between the fiducial marks. If the distance is the same between the
theoretical end of the measure, then the substrate must be flat. However, if the distances

vary, it follows that the substrate must be warped. Whether the substrate is convex or
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planned distance between the fiducial marks. If the distance is the same
between the theoretical end of the measure, then the substrate must be
flat. tlowever, if the distances vary, it follows that the substrate must be
warped. Whether the substrate is convex or 4 concave relative to the
detection means will not matter for the pyrposes of calculating the offset.
In a preferred embodiment, the system may assume a circular curvature

antkhvihereiore m@%&@%ﬁﬂﬁq‘ﬁéﬁﬁgmﬁ@%Q@e?‘f&h@ﬂ@p%frya@es of calculating

theoretical linear distance- A simple geometric calculation can then
pEevitde-a calculated warp being equal to the gap between a theoretical
flat substrate and an actual curved substrate. In a preferred embodiment,
detection of the fiducial marks maybe achieved by a 1o detection means
comprising a camera and a means of recognizing a fidueial mark. In a

more plefepedeembonimanithe sRNeiRMALScasHe subsirate withihe and

recognition means recognizing a particular shape of fidueial mark with the

detedticmmeantihasasmedstising e distanas iro dhatmak it thg ance. A
next recognized mark. 15 In a preferred embodiment, the system

sicopikdingiecthe mwmmmmﬁ&q%mwa&f&xm&&%@H}ﬁ%&’&ﬁaﬁ& the gap
curvature, both convex and concave, as well as twisting along the

butveteate abayteihelplanaaxsed te.stbskateednaoneis. preferred
embodiment, fiducial marks may be located adjacent to the peripheral

edge of the substrate. In a more preferred embodiment the fiduc_ial m_arks
may also be located 20 parallel to a second axis, said second axis being

orthogdnal jectbedit stniwbitiaaid, detection of the fiducial marks may be achieved by a
detection means comprising a camera and a means of reco gnizing a fiducial mark. In a
more preferred embodiment the camera may scan the substrate with the reco gnition
means recognizing a particular shape of fiducial mark with the detection means then

measuring the distance from that mark until the next recognized mark.

In a preferred embodiment, the system according to the invention may detect
several forms of warping such as curvature, both convex and concave, as well as
twisting along the substrate about either planar axis of the substrate. In a more preferred
embodiment, fiducial marks may be located adjacent to the peripheral edge of the
substrate. In a more preferred embodiment the fiducial marks may also be located
parallel to a second axis, said second axis being orthogonal to the first, with said

fiducial marks located adjacent to a peripheral edge parallel to said second axis.

[n a preferred embodiment, fiducial marks maybe located adjacent to all four

peripheral edges with the detection means capable of detecting the location and making
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Fiducial marks located adjacent to a peripheral edge parallel to said
second axis. In a preferred embodiment, fiducial marks maybe located
adjacent to all four peripheral edges with the detection means capable of
detecting the location and making measurements of said fiducial marks for
all four sides. It follows that based upon this measurement, more complex
two dimensional shapes of the substrate maybe detected beyond mere

eHeslcaIMalbIre0f Salgesubsirates? ;ﬁfiﬁﬂcupﬁ'%ﬁ@.ptipﬁ)ﬁi)@ﬁ}ﬂpg%g . W& this

1 is a plan view of a substrate comprising a plurality of integrated circuits;

higurerehisid, v coarnecordingHieanmenkaimentef R RIRSEAY be detected
invention; Figure 3 is an example calculation according to a secon

esbadiment ofdharl@prasent inventighuaigure 4 is an example
calculation according to a third embodiment of the present invention.

Description of Preferred. Embodiment 15 It will be convenient to further
describe the present invention with respect to the accompanying
dreied My cvpitdniliigaiepessible arrangements of the invention. Other
arrangements of the invention are possible, and consequently the

particulgity-ot e plagompany g esawInesHH RSO DeIWANerFPRHBSated
superseding the generality of the preceding description of the invention.
20cuits;

Figure 2 is a flow chart according to one embodiment of the present invention;
Figure 3 is an example calculation according to a second embodiment of the

present invention;

Figure 4 is an example calculation according to a third embodiment of the

present invention.

Description of Preferred Embodiment

It will be convenient to further describe the present invention with respect to the
accompanying drawings, which illustrate possible arrangements of the invention. Other
arrangements of the invention are possible, and consequently the particularity of the
accompanying drawings is not to be understood as superseding the generality of the

preceding description of the invention.

Figure 1 shows a standard substrate 5 comprising four groups 10a to 10b of 4 x
4 integrated circuits 15. In particular, Figure 1 shows the division of the substrate 5,
whereby fiducial marks 30 are located upon a first axis 20 parallel to the longitudinal
axis of the substrate and a second axis 25 orthogonal to the first axis 20. Fiducial marks
are located at each intersection of an integrated circuit 15 with the first and second axes.
The fiducial marks located upon the first axis are designated X1 to X10 symmetrically

about a cenire point 40. Similarly, fiducial marks along the second axis 25 are
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Figure 1 shows a standard substrate 5 comprising four groups lo_a.te '10b
of 4 x 4 integrated circuits 15. In particular, Figure 1 shows the division of
the substrate 5, whereby fiducial marks 30 are located upon a first axis 20
parallel to the longitudinal axis of the substrate and a second axis 25
orthogonal to the first axis 20. Fiducial marks 25 are located at each
intersection of an integrated circuit 15 with the first and second axes. The

fildigiad tena kG dOOﬁ%@fﬂﬂﬂﬂtﬁh@lW%ﬂﬁ&EtH&%@ﬁ%?@ﬁ X% 1OPRAD the substrate is
symm '[I‘IC%” abo éla centre point -a0. Similarly, fiducial marks along the
mariKe

secon axis SC 8r8 6 GESIILTBY SP A S BestRERrTcafy B it #hlicipation of the
cesptealipoipita¥€. Thus, the substrate is marked with a co-ordinate system

SO as to be camera readable in anticipation of the inspection phase. 5

Figure 2 shows a flow diagram describing the method according to one

embodﬁ@neoﬁthhquesenﬂhsweﬂtt{gaarhm H[@dﬁBiﬂg’dﬁh% Sﬂﬁgﬁ'@ieaﬁcorm% to one
d at th |ns ectlo zone 50 re to be inspecte a camera
@yde%a?%g?té a%:\ a sfo?:?éltea“’eé%béh.uﬁ?ﬁ’?]eea?fél}BéJae? TalsmiarReogisied at the
orsphetisubsinate Gnehdyen taldniptesdthey distanes bEIWesR XIeMeand associated
rks 65. Alternatively, the ra and recognition 10 means
?n%@?a‘lmﬁar{g the g\)s%gensza&% }élaéﬂaf é@l%&ﬂﬁf%‘ﬁﬁﬁa&\ﬂﬂ%l hgpcialeulates the
hsliknso besviwcredtensepidfiteab il ekl emw&eenmrefmya niadly A8 488 recognition

I iment, th th o |cal flat stance between the
%ﬁ%‘% Eama ar%n;tr s%srj}rae%cc?r ed %&ﬁ@@é Jipgial mark so

ediparettrepcaltalateledistamces ﬂIﬁ:WIﬁﬁ:ﬁh&]‘ynﬁaﬁg ned gigiange. 70.
Using a geometric calculation, the offset of the flat

In this embodiment, the theoretical flat distance between the extreme fiducial
marks is recorded by the system. It uses this value to compare the calculated distance
with the measured distance 70. Using a geometric calculation, the offset of the flat
theoretical substrate to a maximum curvature of the provided substrate will yield a warp

based upon an assumed circular curvature.

The inspection system will then determine if this warp 1s greater than a preset
maximum, say 2.0 mm. If so, the substrate is sent to a reject zone 85. If, however, the
warp is less than 2.0, the substrate is sent to the next processing step 90 and the warp
and curvature data are sent to the next processing station so as to accommodate the

curvature of the substrate in future processing steps, such as dicing.

It should be noted that the preset limit for warpage may vary with material,
varying industry standards and applications of the singulated IC’s. For instance, in some
circumstances it may be preferable to use a soft metal substrate, such as copper. In this
case, the susceptibility to warping may require the limit to be as low as 0.3 mm.
Alteniatively, better processing techniques may increase the tolerance for warp. In any
event, it will be appreciated by the skilled addressee that the actual warp, or preset limit,
does not limit the invention, but merely offers a number for use with the system. Any

such number conforming to the users requirements may be used, and does not have an
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theoretical substrate to a maximum curvature of the provided substrate

will yield a warp based upon an assumed circular curvature. The

inspection system will then determine if this warp is greater t'han a preset

20 maximum, say 2.0 mm. If so, the substrate is sent to a reject zone 85.

If, however, the warp is less than 2.0, the substrate is sent to the next
processing step 90 and the warp and curvature data are sent to the next
pfteessinbestetiondpasdaiancaroraodgtedayenivature of the substrate

in future processing steps, such as dicing. 25 It should bg noted that the

preset limit for warpage may vary with material, varying mdustry

standardgand dpplicativnsoithe dingidalett |€'s daak iIRStaBRet KL SOMBstrate that

' i referaple to use a soft metal substrate, such as -
R o R T g e T i i e rejcr

e [swyaeeoin dafinableAlternatively, better processing techniques may
increase the tolerance for warp. In any 30 event, it will be appreciated by

the skilled addressee that the actual warp. or preset limit, does not limit

the invgmﬁ,b@bmrélwofm eauibdofomose yuithrtdessystems AMhe substrates

sHeh 15'&%5’119%6@9@%&9%‘3&?tmﬁlgSé%rgr(ﬁeqa"t'ciergm?e%ssmgxxnb%u?&%g&g rlldand relate to
does not have an effect on the scope o?lprotééstlon offered by T
VSRR AmgHBe, fing mierfiolmeay hibdhthedalmmeantdfor jectingedine 40 to

substiate thadudoeambexserd; tatg(rieﬁmjt limit. Thus, the ability to reject a

substrate using the reject 5 means may be user definable. Figure 3
shows a worked example for two measured substrates. The substrates

have beenabglad aceQrding.ta the cogdingte sysiem.shown gintklxzeggﬂg? theoretical
?ﬁb%tgg{gt?(}& a first actual substrate 105 and a second actual substrate 115. It will be
noted from both the first and actual substrates 105 and 115 that distances have been
measured from the centre line 125 at each of the fiducial marks X1 to X10. These
compare to the distances shown for the flat theoretical substrate 100. As would be
anticipated, the distances in plan for the curved substrates 105 and 115 are fractionally

shorter than the distances shown for the flat theoretical substrate 100.

The system operates by measuring the actual planar distances of a substrate
being inspected and comparing to the distance of corresponding fiducial marks for a flat
theoretical substrate 100. The system may then calculate the warp based upon, for
instance, in one embodiment assuming the substrate has adopted a circular curve and
that the distance around the segment of the curve is that of the flat substrate with the
chord having a distance equal to the planar dimensions taken from the actual substrates.
By performing a standard calculation making the assumption of a circular curve in this
embodiment, the first actual substrate has a curvature of 0.15mm. Similarly, making a
similar calculation for the second actual substrate 115, the warp is measured as 0.35mm.

In both cases, the warp is below 0.5mm and therefore is acceptable for further

processing.

The calculated dimensions 130 are specific to the particular substrate and may
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curvature along the first axis 20 for one half of the substrate, about the _

centre line 40 to 10 the extreme fiducial mark 35 designated X10. .In this

worked example, three substrates are shown being the flat theoretical

substrate 100, a first actual substrate 105 and a second actual substrate

115. It will be noted from both the first ard actual substrates 105 and 115

that distances have been 15 measured from the centre line 125 at each of

thre Figdhall dnaksiXhro XoOesFhese acampare m@cﬂnmdigﬁaa@ﬁ]@sﬁmfw the dicing

t etical su 0. As would be anticipated, the dis ances _

m{ﬁgfért eggl(?rvgedgs%[bﬁgtgrajitgg OB 176 AP fr RSioHARG *ShoPaY thanpartially

feignadnees showftor thetiiithetietical subdiratend06d 20 The Sé(ﬁ_tﬁm data to
QASUHNG t | planar distances of sp?ﬁftrate eing

%%&feﬁﬁa%d&ggg%%mparihg@og@g ?g((éarﬁgg 5?@6}3@%0%%3%% GitiaRari®end upon

%Pd‘;‘ﬁéif thidbrdtic st whte a00NTrIsystein maydhepreaeatenthediment, the

e rd ce, | A iment assuming the .

e h o o e At O e g bancs of

Qg&ﬂﬂ?ﬁ‘&}?’the curve is that of the flat substrate with the 25 chord having

a distance equal to the planar dimensions taken from the actual _

substrates.—By performing a standard calculation making the assumption

of a circulé¥@a8fe in this embodiment, e first actual substrate hasva

curvatuse @b 4.3/mm. Similarly, snaking, & simitar cafctiation-for th%bg

-second-actual substrate 115, the warp is measured as|0.35mm. In Both

cases, tHéwarlps below 0[5mm and tieféfore is acceptable for fu@hﬁ 30

processing.; e calcuiate dimellbiUllbOlg)O are apccifWheﬁaﬂrglﬂaH———

substrate and may

1.5 0.7 0.3

2.0 0.8 0.2

In an alternative embodiment, standard corrective factors may be applied based
upon whether the curvature is about the first axis or the second axis. In this further
embodiment, the corrective factors may be W = 0.8 and V = 0.2. In either case, the
corrective factors W and V are essentially corrective weighting between the theoretical
flat substrate 100 and the actual substrate 115. The corrective factor W is applied to the
theoretical dimensions with V applied to the measured values. Accordingly, the
expected distances provided in the example 130 on application of a vacuum during

dicing can be calculated based upon known corrective factors.

Figure 4 shows a similar worked example. In this case, the worked example is
based upon curvature along the second axis 25. Further, the distances are based upon

the entire axis rather than half the distance for the first axis 20 shown in Figure 3.

In the example shown in Figure 4, seven cases are provided 140, 145, 150, 155,
160, 165 and 170. In each of the cases, the warp has been based upon a known
theoretical dimension 135 and compared to measured planar dimensions in each of the

examples. Correspondingly, a warp has been calculated for each of thesc different



8 be used by downstream processes to accurately dice the substrate.

Because the dicing process may use a significantly stronger vacuum, the

substrate may be partially flattened and therefore corrective factors can

be applied to the known data to accommodate this effect. In a further

embodiment, corrective factors may depend upon 5 and vary with the

degree of warp measured. In a more preferred embodiment, the following

talapivay provideacomebiiviedsctarp hasaduipormspesificastisefut a central point
mati a 0.V m0.505 05-10055-045 1.20Q60.4

R A o T eSSk Bt liduing « suostate 170

esrre ctivecthabory mesnbel gpplied (basdchupiah wdethe? the curvature is

about the first axis or the second axis. In this further embodiment, the

corrective factors may be W = 0.8 and V = 0.2. In either case, the

correctiecferineaf) dntnsiars. esvertiatiyuconrectivel wdightifgbetiegsted 175 for

ical; substrate 115. The
e e s TL el T RS S corvaure
applied to the measured values. Accordingly, the '
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expected distances provided in the example 130 on application of a
vacuum during dicing can be calculated based upon known corrective

factors. Figure 4 shows a similar worked example. In this case, the LLOYD WISE

worked example is 20 based upon curvature along the second axis 25.
Further, the distances are based upon tife entire axis rather than half the
distance for the first axis 20 shown in Figure 3. In the example shown in
Figure 4, seven cases are provided 140, 145, 150, 155, 160, 165 and
¥7Q.dm,gach of the cases, the warp has been based upon a known 25
theoretical dimension 135 and compared to measured planar dimensions

in eaCMQE&Q@@@P%B@&a@&I&%%B%Q&H%a@l@%%ﬁ?ﬁ <&l %%&S:L‘;gla 5 ga(vmg at

each of these different 9 examples. For instance, the féast war

su bstrak%sle‘!@&H%&QPH&%GMQ'M&Q eré’étHe?ié{Yﬁ Inoe 3 O a first

compares to the last example having a substrate 170 ag in curved

a centrak RN QUM R 1Rl YAl AriSiTe corrected dlmenS|ons
once a vacuum is applied, are then calculated’175 for each case adopting

different ¢@Epetivenfasters based upon the variation and curvature. U.OYD
WISE: 10 The Claims: 1. A system for the detection of warp in an IC

substrated&aidi &t Badraterhaying: 8bnle@st dwo ol Hidysialamarksnsaidang
fiducial marks defining a line parallel to a first 5 axis of the substrate, the
SySteMeQINRBSIRG of the distance between said marks whilst the substrate is in the
inspection zone;
A computational means in communication with the detection means for making
a comparison between the measured distance and a pre-determined plan distance
between corresponding fiducial marks of a theoretical unwarped substrate;
Said computational means capable of calculating the warp of the substrate based

on the comparison of the measured distance and the pre-determined plan

distance.

2. The system according to claim 1, wherein the detection means comprises a
camera and a recognition means, such that the recognition means recognizes the
at least two fiducial marks based on a pre-determined shape of the fiducial marks

when said shape is captured by the camera.

3. The system according to claim 1 or 2, wherein the fiducial marks are located

adjacent to a peripheral edge of said substrate.
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An inspection zone; A detection means for detection of the at least two

fiducial marks and measurement of the distance between said marks

whilst the substrate is in the inspection zone; 10 A computational means LLOYD WISE
in communication with the detection means for making a comparison

between the measured distance and a pre-determined plan distance

between corresponding fiducial marks of a theoretical unwarped

dubstratbe Sgitromputitionalmeans cipable afdaicullating ewarpefsubstrate
the substrate based on the comparison of the measured distance and the
pre--deliEthiheg pites 15 distancdi Rictiersykterraiteording:toelairis] said second
wherein the detection means comprises a camera and a recognition
means¥sidisirapthe gerdgnitionfirdansrecognizes the at least two

fiducial marks based on a pre-determined shape of the fiducial marks 20

when said shape is captured by the camera. 3. The system according to

claim | or 2, wherein the fiducial marks are located adjacent to a

Deripherd SUGeb RS B Sy RitE OnE OV haMISEdInE: 4l4iihe, sylsterin the warp is
according to any one of the preceding claims, wherein the substrate
furtherSACIIALS &t fedistairs RAtsdidhatrspakaliel e seepimiaxisifsaiftom a

second axis bein%hortho_gonal to the first axis.
plane of the theoretical unwarped substrate.

6. The system according to any one of the preceding claims, wherein the warp is

caused by the substrate having a convex or concave curvature about the first

axis.

7. The system according to claim 4 to 6 , wherein the warp is caused by the

substrate having a convex or concave curvature about the second axis.

8. The system according to any one of the preceding claims, wherein the warp is

caused by the substrate having a twist about the first axis.

9. The system according to any one of claims 4 to 8, wherein the warp is caused by

the substrate having a twist about the second axis.

10.  The system according to any one of the preceding claims, wherein the
computational means is adapted to output a reject signal if the warp exceeds a

maximum limit, or otherwise output an acceptance si gnal.
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5 S. The system according to any one of the preceding claims, wherein

the warp is calculated as a distance of the fiducial mark having a

maximum offset from a plane of the theoretical unwarped substrate. 6. LLOYD WISE
The system according to any one of the preceding claims, wherein the o
warp is 10 caused by the substrate havihg a convex or concave curvature

about the first axis. 7. The system according to claim 4 to 6 , wherein the

warp is caused by the substrate having a convex or concave curvature

about the second axis. 15 8. The system according to any one of the

ptecedirly elaiinms, wbrndirgtheclwarplie, waosen thy: thexsubstraieihaving@m.

twist about the first axis. 9. The system according to any one of claims 4

to 8, wherein the warp is caused by 20 the substrate having a twist about

the second axis. 10. The system according to any one of the preceding
%ims?@m&@ﬁmﬁcémﬁﬂm Heand idatapted iologputedjecineans in

signal if the warp exceeds a maximum limit, or otherwise output an

acceptEiBE YA IOYIpsSEPYRtnat e aystenl meeoidngtenslaimmted to

10, wherein the maximum limit is 2.0 m?n. 12. The system according to

claim TePsVELhfuststiFe Gamdghs ieseetbpnmennsdin 15 edmenanicatiosipt of the

with the computational means, said rejection means adapted to
reject signal from the computational means.

13. The system according to claim 10 to 12, further including a progression means
in communication with the computational means, said progression means
adapted to progress the substrate from the inspection zone to a processing zone

on receipt of the acceptance signal from the computational means.

14.  The system according to claim 13, further including a data logging means in
communication with the processing zone, said data logging means adapted to

communicate the warp of the substrate to the processing zone.

15 A method for detecting warp in an IC substrate, said substrate having at least
two of fiducial marks, said fiducial marks defining a line parallel to a first axis
of the substrate, the method comprising the steps of :
detecting the at least two fiducial marks whilst the substrate is in an mspection

zone;

measuring the distance between said marks;
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remove the substrate from the inspection zone to a reject zone on receipt

of the reject signal from the computational means. 13. The system

according to claim 10 to 12, further including a progression means 10in  [L.OYD WISE
communication with the computational means, said progression means
adapted to progress the substrate from tfie inspection zone to a

processing zone on receipt of the acceptance signal from the
computastiapiraehnsndasThiedsystemvadeoningltteetaine d Blduethemce between
including a data logging means in 15 communication with the processing

zone, s¥f taeNBYgiAgusiehnsddaptethtoragommunieatedhebaeap of the
substrate to the processing zone. 15. A method for detecting warp in an IC

su bstra‘t@%ﬁiﬂ%@@tm@hﬁ\ﬂmsabﬁ@aﬁ twsodob fiducialmpariksysaidhe measured
fiducial marks defining a line parallel to a first axis 20 of the substrate, the
method S&f i ise stelséeonisedadiing itienatleast two fiducial marks

whilst the substrate is in an inspection zone; measuring the distance

between said marks; LLOYD WISE rl comparing the measured distance

with a pre-determined plan distance between corresponding fiducial

iarks OP8 BBPERAIVNRESeddtbstratbesarc Ulatirayrtie shngasédhe a distance
substrate based on the comparison of the measured distance and the
pre-defriidisiah aekaprang a maximum offsct from a plane of the theoretical

unwarped substrate.

7. The method according to any one of claims 15 or 16, further comprising the step

of outputting a reject signal if the warp exceeds a maximum limit, or otherwise

outputting an acceptance signal.

18. The method according to claim 17, wherein the maximum limit is 2.0 mm.,

19. The method according to claim 17 or 18, further comprising the step of

removing the substrate from the inspection zone to a reject zone on receiving the

reject signal.

20.  The method according to claim 17 to 19, further comprising the step progressing
the substrate from the inspection zone to a processing zone on receiving the

acceptance signal.



5 16. The method according to claim 15, wherein the warp is calculated as
a distance of the fiducial mark having a maximum offset from a plane of
the theoretical unwarped substrate. to 17. The method according to any 1
one of claims 15 or 16, further comprising the step of outputting a reject
signal if the warp exceeds a maximum limit, or otherwise outputting an
acceptance signal. 18. The method according to claim 17, wherein the
AlaximUelimittisRa0canding Soldahemeathbet acagrdingotehelaisp 47 or 18,
further comprising the step of removing the substrate from the inspection
zone teaniBjedt Zonetbn wegeivingdthebsejectsignal 205230, Thasethod
according to claim 17 to 19, further comprising the step progressing the
substrate from the inspection zone to a processing zone on receiving the
acceptance signal. LLOYD WIi 14 21. The method according to claim 20,
further comprising the step of communicating the warp of the substrate to
the processing zone.

LOYD WISE



