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*159159* 1 DETECTI ON METHOD AND SYSTEM Field of the

Lobetrates having i sgrates crreuite 5 o IRMNMMMMEN

deposited thereon. In particular, the invention 159150+
relates to a system and net hi)d for inspecting the
substrates for certain defects such as warpi ng.
Background Miltiple integrated circuits are deposited
upon substr at &EI%%Q%W’EMME SYSTEMmany
integrated circuits at one tinme in a batch process.
Whil st this favours a nore efficient process for
production costs, the size of the substrate is such

Fieldodf thbEnvon@ioass of deposition applies significant
heat to the substrate which, follow ng the conpletion

of  THREn(GRRAIEIRE t%)lfhf@%?&%ssiﬁgpf %Hﬁﬁem\@ﬁé]gxg%sﬂ&g{i] girguits

di fferential heat, erenti expansi on

[ es of . internal .st.resses ich may |lead . to
€} A 1B8Re" 1 BFOPR, 1B PETER rithlef fof oset g indghod for
. to gne_that nmay be curved or tw sted about one of the
ingpegiing th substrages forerriaghdatesiesichie MARINgef i nes warp as

bei ng the maxi num di stance from one point on the
substrate to the correspondi ng point on a theoretical
flat substrate. For 20 exanpl e one deforned shape _
Baxkgsewhdy war pi ng maybe a convex curvature that is the
substrate goi ng upwards. The warp woul d therefore be

t he Mhftped intdeedted Bigcusi laf CH8P oS upeh shbRrafdslstas 8 Riah@facture
the correspondi ng point on a theoretical flat

asTHRS ih@Efited 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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[TTTTINI~ITMA~ITY *000002* 2 For a substrate having
pl an di nensi ons of about 200 mm by 60nm a warp up to
2.0 mMmis an acceptable defornmation. Follow ng the
deposi tion process, the substrate undergoes dicing to
singulate the 5 integrated gircuits fromthe
substrate. Subsequently, the“singulated I1Cs are
divided into wunits which are acceptable, units which
ar e Y¥quiupeErte Beving plepKimensiong of Abes 200 imms byiGiOuhm,srwarp up to
to be rejected because the warp i s outside acceptable
2.0imm tisan &eeptapleelsfomnatiothe  probl em however, of havi ng
to dice a certain percentage of units that wll
inevitably be rejected. Thus, the tine taken to
process these units, and the reduced capacity to 10

Pour {RREE SRR o pree S EE Sy el St AL b MPlfho Bt the

. ef L.ve. uction. This,coul d.be avoi ded g

infEe AL RO R ks S SRt TS Biifi s arpviaed o
vacyum i nposed the dicing tapble used to hold the .

untfg H@Pﬁgph%rs aF?FPbﬁbg% &niis ng“ﬁta&e Tsapireryfor esyyarking and those units
artificially flatten the substrate and thus make

whigh geecto ibg ricifetath berpusssthe waep isrontside accerftalylh dimitsh Shisypresents the
wi |l be undetectable. 15 Statenent of Invention It is

problemeg how eveayofiiaymptto dicetahverthinvteFdenaige bOuMiEOHh@ilBinevitably be
nmeans of early detection and so inprove UPH for the

refeREe Thus, 28k fifde fakleh 1S hrodefRTRdse ulifs, 1aNY BY @i RTcAYAHS S0 2
system for the detection of warp i'n an

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
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| C substrate, said substrate having at |east two of
fiducial marks, said fiducial marks defining a |line
parallel to a first axis of the substrate, the system
conprising an inspection zone, a detection neans for
detection of the at |east t fiducial marks and
measur enent of the distance between said marks whil st
the substrate is in the-inspection 3 zone, a '
ZORGr ARt Al meandn cAmatiRAsHPE Btithdhe detedtiontmaeans for making a
detection nmeans for making a conparison between the
compasiserebetdeen thecesaawrdd distanee ded e pro-detenphatpldi disemee between
bet ween corresponding fiducial marks of a theoretica
comesyampén ot nedries ofeathebretem) uhwhiped shbstraRABSd ¢amRptaBonal
of calculating the warp of the substrate based on the

mEARRASALKOSY Rlcul Mg ERASI G He glb?fr{?tg bgsh b %omg%ristolglleof the

pre-determ ned plan di stance.. second aspe

R B e e R IR P NGt "Pemat o of

fiducial marks, said fiducial marks defining a |line

parallel to a first axis of the substrate, the nethod

conprising the steps of 10 detecting the at |east two

f i dUBiadecqngracaeckiing igyentiva psovides ameethard fondetacting warp in an IC

i nspection zone, neasuring the distance between said
subsirats said snpsratmbpvitpatiesss tweof fiduwi2meeksyisaid falucial marks

pre-determ ned plan distance between correspondi ng

definihigci lirle papalled tood fidst bXig OF etel stBétratd) INENBAEJ SURPHERAE The steps of
calculating the warp of the substrate based on the

dei‘e‘éﬂﬁ@fﬂesa@[bagtfm]ohifduc ﬁﬁ%&ghiﬁt?ﬁﬁﬁgﬁgﬁéaﬁ r%r\xls rgf’r.lioonnzone,

pre-determ ned plan di stance.
rovid syst em wher.eb he substrate under.goes .
a3 PR bt fimterks ot aing e e en idsnog it o
[ i al k d conpare this to
prcle-ﬁcgt%:ltmitne pfalnd 1s%£1r?ce bg?vgeeg cgpresp%nglgg 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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the theoretical linear distance. The fiducial marks
maybe set at a standard di stance apart but in any

event will be known to the systemand thus the

t heoretical distance between 20 fiducial nmarks will be
known. A detection nmeans is ggployed to nmeasure the
actual planned di stance between the fiducial marks.

If the distance is the same between the theoretica
caagey eoelative tontha dgteetion memnstwidl not bwttenfos thaprpesss of ealculating
However, if the distances vary, it follows that the
thsplifs¢tr at e nust be warped. Whether the substrate is
convex or 4 concave relative to the detection neans
will not matter for the purposes of calculating the
offset. In a preferred enbodi nent, the system may
asSURE, freferfcd ‘éhﬁ)‘bdﬁﬁ’én‘t’,%ﬁﬁ}%téi‘ﬁ‘ gla? abdie e élfﬁxla{}‘b%{a.tdrg 8nd
neasured di stance as a chord o he theoretical |1 near

' . i.mpl rig caleulation.c t hen

SRRy BerRPReE dRRRTRAOA Pl of e g0y G Ppig) Fhtance. A
.between a.theoretical flat suybstrate and an actua
Sl@@iﬁ/@aﬂgetrtfs%?%%!on|qﬁn§1ﬁ9r%%5? agalerigisdi R beingedudlite die gap
of the fiducial marks may be achieved by a 10
befwewra itlheretisahBatsohyrats anpncactuatreuned sebstrateeans  of
recogni zing a fiducial mark. In a nore preferred

enbodi ment the camera nmay scan the substrate with the
recognition mnmeans recognizing a particular shape of

fi dugi Bprefrreld ewiboBinkdie diRica6H bPthe TRIABRI RALR mAERSIhidEd by a
the distance fromthat mark until the next recognized

Ao érllﬁaé ?%rﬁgxﬁééﬁé gLificaonh g.‘illi;/&ggbf rekgﬁliﬁﬁgtagmufioa} rr%?rk. Ina

accor nventi on nay detect “sever
of war pin uch as.,curvature, both convex apd,concave,
mte Rigtefred SmbpRRIPY s AT S 8e 20 TR PPETEC B NS EcpRuiFon
pl anar axi s of the substrate. In a nmpre preferred
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.

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
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enbodi nent, fiducial marks nmay be | ocated adjacent to
the peripheral edge of the substrate. In a nore
preferred enbodi nent the fiducial marks may al so be

| ocated 20 parallel to a second axis, said second axis
bei ng orthogonal to the first, with said fiducia

mar ks | ocated adjacent to a Beripheral edge paralle

to said second axis. In a preferred enbodi nent,
mpqsyrRmets ofeseidsfidioja endrkycfor ol foutjsidsentit follows thaf based upon this
peri pheral edges with the detection nmeans capabl e of

medastisamenngnoreeohpbext tiwondimensiofe siaped of 1ie asbunaremh g botetected
said fiducial marks for all four sides. It follows

bdydAd nRAS S RArFaltirs of FRASHMsGARNt , nDre conpl ex two
i mensi onal shapes of the substrate nmay be detected

beyond nere circular curvature of said substrate. 5
Brief Description of Drawings Figure 1 is a plan view
sub trat r|S|ng a plurality of integrated

Bﬁle*:@ﬁﬁclr ProA; oéj?ré’wi a flow chart according to one

enbodlnent of .the present invention; Figure 3 is an
exanpearecis @nlan vigy oiécsalaﬂraﬁrgcqrﬁp@%%alftfaaléyfeé}mt%ﬁ@d
of the 10 present invention; Figure 4 is an exanple
cigsgitesul at i on according to a thlrd enbodi nent of the
present invention. Description of Preferred Enbodi nent

15 |Figuid 1 isheflonoivaniebiditotof dhetehfod et bf the pré®nt invention;
present invention with respect to the acconpanying

dr avgiBas 3 mhcetaaﬂnhietbatduﬂatn%n RE&iRk %o 25ERNIRABBE R of the

t he i nventi on

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 centre point 40. Similarly, fiducial marks along the second axis 25 are
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arrangements of the invention are possible, and
consequently the particularity of the acconpanying

drawi ngs is not to be understood as superseding the
generality of the preceding description of the

invention. 20 Figure 1 shows a standard substrate 5
conprising four groups 10a t8 10b of 4 x 4 i ntegrated
circuits 15. In particular, Figure 1 shows the

desigppted o0 &F Yeheymyugssieallt @bost thewtentrebyoini ¥lci Biusyrtheksibstrate is

m Q(efi‘irv?tﬂ gcc%t-&ginlﬂ%ogrsfeni | 5%% &%Sitefc&{zrgergﬁ%%lgll)lglégfﬁ%&%%%i%n of the

ongi tudi nal ~ "axis o e’s

inffecdot ppggenal to the first axis 20. Fiducial marks 25
are |l ocated at each intersection of an integrated
circuit 15 with the first and second axes. The

fi duci c t Ei: St i e .
e, e v R0 g S LB R Seonting 10 one
erplyidimentOof Sienpriesent ynvehtiduicilal theramdtbod| onstrae sgmovided at the
.axis 25 are.6 designated YO to Y2 symmetrically about |

i Sat AT O Rethoo Y6 IPREES ifeCSuie Coat Bhe Gmdra R gssociaed
rebbdnitich ARaM Wdar! BaRYALBMKE B0ASH e Qﬁos@ﬂf@eﬁﬁd Ftl?e"i’ld@'ﬁétﬁates the

in anticipation of the inspection phase. 5 Figure
digthrsRsbesw eqnos tegineegfiduei adl exarks 6F. ndlteimetivedy ithd camerr atidmgcognition

85, ARG Bl 5 B o BB 20l Al e

aszopeeate(h prefittyofithe BivtahossHaceREnfally alongBd subslate The
canmera and associated recognition neans |ocate
fiducial marks 60 on the substrate and then cal cul ates

t he . dist : : [ i al 5 :

2 SRS RALAROVESASIEnL! NGkl IR ey, g

markb cuteadriet fhy the systame Itafsee diih vilud e icampamr the fchlR@ated distance
tral fiducial mark so

Wi%?t er fa}leasulre(iJ 3{staance 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 is 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.
Alternatively, 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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as to create a profile of the distances increnentally
al ong the substrate. In this enbodi nent, the
theoretical flat distance between the extrene fiducial
marks is recorded by the system It uses this value to
conpare the cal cul ated distagce 15 with the nmeasured
di stance 70. Using a geonetric calculation, the offset
fg{? eq?il at heoretical substrate to a maxi num

F 0 fherseoRT ok atepieR piiesd By Bstipysioni | | yield a warp
based upon an assuned circul ar curvature. The
i nspection systemw ||l then determne if this warp is
gr eabwtherhtn iavgtiesenay 2o meddidrmmeay far Gjening |4 swstrate that

adeBF PR Bk S0, e ohi5Y o %0k S e e e
ms&Btm4ayobd iner defktaby, ocessi ng step 90 and the warp and

curvature data are sent to the next processing station
so as to acconmodate the curvature of the substrate

inf gH{)eB M2 Woﬂ&d e{;}(ﬁﬁ%le oY ?VO? zi‘t'f‘ea?ﬁ %H ggbsn%?es.l tThe substrates

shou e noted that t reset
havarbpemildblelededoeoiidadg to t\harcymralglaltmslyssdm )!h(amalitd Efgﬂﬁie armhd relate to

. gﬁl i cati otBE{]?f% ﬁf‘f ggzqs ngg 2 @ggfﬁhg fszbségi?f‘g a%glihgg‘égﬁgegme 40 to

th%&@ém@ﬁ@ri&ﬁl%ﬁk 3%%E‘1gﬁ§te&9@@er In this case, the
susceptibility to warping may require the limt to be

as | ow as 0.3 mm Alternatlvely, better processing

30 et Wl eRRGRE sk CEphld 85 FruRlaght fhe o Bibretca

sudsteite 30@ea fidhctuhlesudstratall 09and a s8Eondr £561 slibdifate 11500RSwill be
imt the jnvention, but nerely offers a nunber

nof limt
nqt%?f figu Dot He g anglsaciial spbyrates JOT angnbl thap dissanerm jave been
mEésufelaefrb‘Iﬁ% efigL1ihE Bt JIRY o??héjﬁﬁ malaL%ergO?ft %EIQD These
have an 7 effect on the scope of protection offeréd
comipare tov et 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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Further, the invention may al so i nclude a neans for
rejecting a substrate that doesn't exceed the present
limt. Thus, the ability to reject a substrate using
the reject 5 means may be user definable. Figure 3
shows a worked exanple for t nmeasur ed substrates.
The substrates have been | abel ed according to the
coor te systemshown in Figure 1 and relate to
b%kﬁ-‘rﬁégwf QVISHIEHY Rreeessasite rogieatslydice @he Phetratel Begtuserle dicing
t a e e_ext
PPRSCral “osrk S ARE BN el YRBE M sHRhiS ) 68 Fariany
flatscand| and thwderes whatetatee facture cihobe :t;@lhag toh¢hd [kabwn data to
t heor ub e, 100, flrst actual substrate
{5 ﬁateiﬁlsgéf%ﬁhsftaﬁa{?&ms AUITERS, SOFECCUE T46L0tp T depend upon
andov 8¢ it rhdabsret e w‘/alrf)%eﬁﬁl‘édacinu@lm%qﬁ‘tefeﬁteﬁserﬂ%1ment the
and 115 that di stances have been 15 neasured fromt
follgwinee talblﬁemﬂspmw@amrr@ﬁtutmefacrtmu&asﬁd ok s spetific bands of
%ﬁﬁ% ‘These conpare to the distances shown for the
d tatlzo-ﬁ'eoreti cal substrate 100. As woul d be
antici pated, the distances in plan for the curved
substrates—105-and 115 are fractionally shorter than

t he di es shown for theWiat theoretical sub¥trate

lUlf;essZt‘Haﬁi 0&mp St e operatres ()9/ measurtg—tte dblélgll

pl_anar stances of a substrate bei ng |i nspect ed'and

conpadiSngl.00 the djstance of.56orresponding fidug4s
ks for—a-flat h 100 The

aanl
T INY

system @y then calcul ate tRe warp based upon, fOf

imstanc I one erbodiment d7SbUIII ng tie—subst ay hras
adopted a circul ar|curve an that the|di stance &around

the segd®nt of the|curve isO$hat of the flat subgprate
wi-t-h—t-he-25 chord nunnm a distance nnunl to the

L'A'L B T I B

pl anar di nensi ons taken from the actual substrates.

By RRrhoifhigiva eﬁfb@ﬁgﬁ nf seHdad &He@ﬂvé;%itd}g nld}fve applied based

assunption of a circ r curve in
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 these different




enbodi nent, the first actual substrate has a curvature
of 0.15mm Simlarly, nmaking a simlar calculation
for the second actual substrate 115, the warp is
measured as 0.35mm In both cases, the warp is bel ow
0.5mm and therefore is accepgable for further 30
processi ng. The cal cul ated dinensions 130 are specific

to theIpartlcuIar substrate and nmay 8 be used by
e L ingirnsecths deast warpchas raa'il“bﬁt}}at%l L@ curyed @bwsttar ¢pngral point

[ g | I
R R At
agdimevreerbaboand celteal pbimt ¥ Oowitlr 2attalwearp af2Or s can be

applied to the known data to acconmodate this effect.

In a further enbodi ment, corrective factors may depend

UpPONTEe edtebcyadl imdhdibng, Bﬁcéd@gmamqfs P@lﬁ&l ﬁﬁatﬁUﬁ 8&lculhfeda 75 for
lmreprdewedeMdemm ow ng table may

cash gosecrslopang digterans coreatiye §aochsr§ b@rsed pOAN Sheevariation pachenyvature.
of deformation. WarpageW V' Less than 0.5mm®0.50.5
0.5-1.00.550.45 1.20.60.4 1.50.70.3 2.00.80.2 10 In an
al ternati ve enmbodi nent, standard corrective factors
may be applied based upon whether the curvature is
about the first axis or the second axis. In this
further
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enbodi nent, the corrective factors may be W= 0.8 and
V =0.2. In either case, the corrective factors Wand
V are essentially corrective weighting between the
theoretical flat substrate 100 and the actua
substrate 115. The correctivg factor Wis applied to
the 15 theoretical dinensions with V applied to the
nmeasur ed val ues. Accordingly, the expected distances
provided in the exanple 130 on application of a vacuum

TEICIags: di cing can be cal cul ated based upon known

corrective factors. Figure 4 shows a simlar worked
I
| nerRefhlel B SEER58 BRI AR RIAE. Sl BB
v 1R 5%oBE RSB PSP AP P Bt % o

Figure 3, In the exanple shown in Figure 4, seven
case?él%?@hﬁﬁwtra@dt@@astem@smpl@mg 155, 160, 165 and
170. In each of the cases, the warp has been based
uponAa inspestionZeneheor et i caI di mensi on 135 and conpared
to measured pl anar di nensions in each of the
exanpldetctiézomemsfondétsgion, ofaha\@gasheso Héwialeadrkyhid ed
for each of these different 9 exanples. For instance,
the henastent¥ak Bf ﬁ‘l%ﬁhﬁan%e BetveRh @ala%rﬁéjﬁ/l{ﬁﬁ tﬁ@ﬁl’gstrgte is in the
central point YOwth a warp of O. hi's conpar es
to tlggp @ &éanpl e haV| ng a substrate 170 again
curve ouf®a’ central point YOwith a total warp of

i GOPAG R ReoB8 TR BicAb 1B the gl digans for making

adopting djfferent corrective factors based upon the
var i 2E9raRrispp betiesa therracasypd tigance 4ndg 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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1. Asystemfor the detection of warp in an IC
substrate, said substrate having at |[|east two of
fiducial marks, said fiducial nmarks defining a line
parallel to a first 5 axis of the substrate, the
system conprising : An i nspecltl on zone; A detection
means for detection of the at |east two fiducial marks
and __nmeasurenent of the distance between said narks

4.whi 1 5te WYRETsInseIding 19 any opg of the Precsdipeclaims, wherein thesybstrate
conmput ati onal neans in conmmunication with the
det ebttherrineladessat fenst frepkfidugial magkspraslied tma beond exist $aid second
neasured di stance and a pre-deternm ned plan di stance
bet vexérbeing ortisypondl toghd fiduadial marks of a theoretical
unwar ped substrate; Said conputational neans capabl e
of calculating the warp of the substrate based on the
conpari son of the neasured di stance and the

5.pre- tsﬁ&t@}ﬂ%ﬂé?ﬁ:@k ]aﬁe(g)hé Bf"ﬂl‘é?)ﬁec%glng S&rﬁépem the warp is

accor gtocla ereln |o’n

B

fidugi al s based on a pre-determ ned shape of the
fi d ?%Ofg&"rﬁ".@%c W"‘g%ﬁdcfug is captured by the
canera. 3. The system accordi ng to claim1l or 2,
wherein the fiducial narks are | ocated adjacent to a
peri pheral edge of said substrate. 11 4. The system
6.accdrhei systemoacaondingnte anfy ohbef the@eedding cidimiswhereingheivarp is
the substrate
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 signal.
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further includes at |least two fiducial marks parall el
to a second axis, said second axis being orthogona

to the first axis. 5 5. The system according to any
one of the preceding clains, wherein the warp is

cal cul ated as a distance of the fiducial mark having a
maxi mum of fset froma plane of the theoretica

unwar ped substrate. 6. The system according to any one
of the preceding clains, wherein the warp is 10
caused by the substrate having a convex or concave

leur vBrusysterbegerdingtordlainy 10, sphierein the ndxémyyslininis 2.0 mm.

according to claim4 to 6 , wherein the warp i s caused
by the substrate having a convex or concave curvature
about the second axis. 15 8. The system according to

18Ny Thesysfent ftCofiBLRdIAit 11 @ 15 furtMLfmRivdid 1ere)@kiBn nfeans in

caused by the substrate having a tw st about the first
axi SonfhnunfBRioR%s: b AN B orF
e T L

havi i t.he. second axis. 10. The system
accardeZg sbuPEHbm REIREEIRE K fop kst AR RRBHEpr e
the _conput at.i onal neans .is adapted to output a reject

si gﬁgecﬁn$g9“i§oﬂb caypuiational mfﬁ*ﬁ%i mumlimt, or

ot herwi se out put an acceptance signal. 12 11. The

system according to claim210, wherein the maxi mum
l[imt is 2.0 mm 12. The system according to claim 10

13pr 1Hhe systembascotding todiany 14 tod2efirtheninoiwding 4 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

15.

communication with the processing zone, said data logging means adapted to

communicate the warp of the substrate to the processing zone.

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 inspection

Zone;

measuring the distance between said marks;
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5 comuni cation with the conputational neans, said

rej ection neans adapted to renove the substrate from

the inspection zone to a reject zone on recei pt of the
reject signal fromthe conputational neans. 13. The
system according to claim10,to 12, further including

a progression neans 10 in communication with the

conput ati.onal neans,, said pr.agressjon neans adapted to
or oPERarnR e e dstpacsiflhe DA R P g Alstange hetween
processing zone on receipt of the acceptance signa

f r orforIsEP g insfidiciad markselabeoretical yawarpgd suhatrates or di ng
to claim13, further including a data | ogging neans in
15 cwehmiatingdhé warpwfithe substrpte bessglsinthe zomparisoaiof titbameasured
| oggi ng neans adapted to conmunicate the warp of the
subsdistaie dnd thderepletaadisddidarzdis@ncel 5. A nmet hod for
detecting warp in an | C substrate, said substrate

having at least two of fiducial marks, said fiducia
marks defining a line parallel to a first axis 20 of

he L:S| foo
16,0t AR Secoldifi REGIAR LS AR Bl SRRl o g gitance
substrate.is . in i.nspecti.on ne. nmeasuring the .
di St DTl R dayige Pkt et fiay Bgng plthe heoretical
nmeasured di stance with a pre-determ ned plan di stance
bet WERHRPsUPEERSNdi ng fiduci al marks of a theoreti cal
unwar ped substrate; calculating the warp of the
substrate based on the conparison of the neasured
di stance and the pre-determ ned plan distance.
17. 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 nethod according to claim15, wherein the
warp is calculated as a distance of the fiducial mark
havi ng a maxi nrum of fset from a plane of the
t heoretical unwarped substrate. 10 17. The net hod
according to any one of clai 15 or 16, further
conprising the step of outputting a reject signal if
he r xceeds . a maxj mumlimt, or otherw se
2but pﬁﬁet $ﬁ§°§ﬁ°%@égﬂ%ﬂe§n P figher cpgprisiig thestep af
according to claim 17, wherein the maximumlimt is
2. 0 mmumcatog trewanpefibel sehstratedd Hig nrocassiagmris or 18,
further conprising the step of renpbving the substrate
fromthe inspection zone to a reject zone on receiving
the reject signal. 20 20. The nethod according to
claim17 to 19, further conprising the step
progressing the substrate fromthe inspection zone to
a processing zone on receiving the acceptance signal.
14 21. The nethod according to claim 20, further
conprising the step of communicating the warp of the
substrate to the processing zone.



