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SPECI FI CATI ON acconpanyi ng Application for G ant of
U S. Letters Patent TITLE: ROTATI NG PRI SM COVPONENT
WONGBRECTI3ON SYSTEM FI ELD OF THE | NVENTI ON [ 000 2L T/TBE04/002868
present invention pertains to the field of inspection
systens, and nore particularly to a system and net hod
for inspecting sem conductor devices that uses a
rotating prismor other suitable devices to provide a
changing viewto a fixed view area. BACKGROUND [ 0002]
Conmponent inspection systens are known in the art.
Such conponent inspection systens use conponent i nage
data to perform conponent inspection. The conponent
i mge data can be anal yzed using a variety of
techni ques to determ ne whet her the conponent is
accept abl e or unacceptable. [0003] One requirenent for
such component inspection systens is that the pixe
density for image data that is used to inspect the
conmponent nust have a hi gh enough resolution to
identify non -conform ng conditions. For exanple, if a
potential defect is one mcron in dianmeter, then the
pi xel resolution nust be | ess than one mcron in order
to generate image datappayi pufficient resolution
to identify and analyze—fﬁeggggéct. In order to obtain
a sufficient |evel ofageswlamying, it is common to nove
the canera or conponent that is being inspected, so as
to cover two or nore sections of the conponent.
Howev@PPliddt iy thee E8apbnehtY of caREFars sFateRE
consuni ng, and slows the inspection process. SUWARY OF

THE | NVENTI ON
TITLE: ROTATING PRISM COMPONENT INSPECTION SYSTEM

FIELD OF THE INVENTION

[0001] The present invention pertains to the field of
inspection systems, and more particularly to a system and
method for inspecting semiconductor devices that uses a
rotating prism or other suitable devices to provide a

changing view to a fixed view area.
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[0004] In accordance with the present invention, a
system and nethod for conponent inspection are

w@e@giogtaa2 t hat over come known probl ens wi th coP@QDIBE2004/002868

i nspection systens and nethods . [0005] In particular,

a system and nethod for conponent inspection are

provided that use a rotating prismto provide a

changing view to a canera, so as to allow the inage

data device to generate a higher resolution inage of

t he component wi thout the need for noving the canera

or conponent. [0006] In accordance with an exenplary

embodi ment of the preSBRKGRGWMNti on, a system for
[000ZISpPeciicigone RONMRABSEE ¢ i Sh p!}%\f:'eglgd areNgngyat ?[H] 5he art.
Suc|ncludes a rotating gfrlsn1 having a first end

L §CORP ERG. 1FRBSFTY %ﬁﬁfeﬂécéﬁ9e§°%P¢¢?Qﬁ lmaﬁﬁgéata to

perﬂn&a c@iptheas anspeedliof. Vi ewe %Bﬁhpl')ﬁéﬁ% e$mabOULa8z can
er point.so as to cover a field of view area that

|a§al 4F§8r YRHEI t e FRFLESY nefe 4P6RPISHRR & a deapgBine
whetdienclt@et hampwmelﬂ:efmmad:cbpt&h'ee somlurelccept §bee Of Vi ew

[ooc?s% it rptates argtejrrr}lgnthe center point. The second end
enai ns cente The £&ht ef %gi Nt R oy iTdEEegtion

Syst\ﬁn@wlﬁgtaﬁEathﬁamlWesimtyhéngeimmedictmnaswmnat An used
to irlf@;gaectdaél'?e Sé’o?fﬁ;?dﬂe%tt %ts%%q'@ riuq.lg(l)lf etnlgn% tr%tsloﬂgtlon

prism generates image data as the SMT0 ates
to {deyed aflenm@n%que %@tdsltéionlsnagef“dat @&ahlatleare-f a

potee@Abai neteWict hig dhe hieltsh ofn Viewarea - {007 e Thexe1
resent i nventi on g‘pOVI des many i rrport ant t echni ca

reSHRARFagBst. LonéSFApbrtant™s é?:“rﬁﬁoé“allnad\FéﬁFaéé gEneRRte
imag@r eserd  havenyi @n mfﬁci)ésm:ememdu&ebhoetd‘ Ofdentify and

anal gsép%ﬁx ggiﬁ%‘f bl e Iptosr er L)Laer?Sa astoftl%tlleg <ra'17é¢’2[n of
resolution, it is common to move the camera or component that
is being inspected, so as to cover two or more sections of
the component. Howéver, moving the component. or camera is

time consuming, and slows the inspection process.
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devices to allow a conponent to be inspected by
gat hering a nunber of imge data sets, where each
WO pwgm2xat a set i s generated when the prism i SPEL/IER2004/002868
di fferent angul ar position.In this manner, nultiple
detail images of the conponent can be generated
W t hout noving the conponent or camera. [0008] Those
skilled in the art will further appreciate the
advant ages and superior features of the invention
together with other inportant aspects thereof on
readi ng the detail ed description that follows in
conj uncti on w t BurkEROramiTHES INBRREFOIESCRI PTI ON OF

0009] FI.GURE A a di agram of tem
OO por Y r A S 1n QG [SF I S26Ebr QHCRCHPf Artysten
andex@ﬁﬁhaﬁy énbodrempeneaft t hivgpreesenth i avent peavlcﬂ&oloc]hat
oveE!:@nBEchoxbr? ﬁrc%l%glr a%gf‘x éor%ﬁ q? 1ns|é3ﬁ,8gaf>ﬂeﬁ¥st‘oefmst kFé‘ld

view in accordance with an e
metppdsent invention; [0011] FI GURE 1C is a diagramof a

[oobsns appar @EE‘%lE\E‘P&r | S5 U%EQBEH fa%‘a“%éﬁ%%eofoart ai:ozré;mnent

view ng area [0012] FI GUR I's a diagram
lnSE?FTéJ;Pr(’JI %ﬁ%s@ﬁom thagr usm ﬁotra’ttnaﬁmngystmfm mrovide

a dhahgihfgvhekSHo [F0QkEkrE| CJBE 22 it A0 ofnfe data
devéggtn%r)nfor%%%g%ggsgoggggen%q aaccorgancee Wt h %r;lt
aty’ tieA¢eRti Bhe FOTIA]

witRb @RS rieeda fdiragoath ey shaerh 0br adicarhtdat a

roo e R B ot b SH R Y S8 FBRe dr he
prepenia devhodibor perfwrtmmmgt@n inspectimn sisicegpanent is
pro{;@&@cﬁj ng ﬂ[ésgygperﬁcgg&%&gg \gtpo%ing prism having a
first end and a second end. The first end receives a first
image area, such as a circular view, and rotates about a
center point so as to cover a field of view area that is
larger than the first image area, such as a larger circle
that is defined by the smaller circle of view as it rotates
around the center point. The second end remains centered on
the center point and provides a viewing area that does not
change in dimension. BAn image data system at the second end
of the rotating prism generates image data as the prism
rotates so as to generate two or more sets of.image data
that are contained within the field of view area.

[0007] The present invention provides many important
technical advantages. One important technical advantage of
the present invention is a system and method for inspecting
components that utilizes a rotating prism or other suitable
devices to allow a component to be inspected by gathering a
number of image data sets, where each image data set is

generated when the prism is at a different angular position.



exenpl ary enbodi nent of the present invention; and
[0016] FIGURE 5 is a flowhart of a nethod for

WO p®p®eeiIBNg conponents in accordance with an eRENB2a04/002868
enbodi nent of the present invention. DETAI LED
DESCRI PTI ON OF PREFERRED EMBODI MENTS [0017] In the
description that follows, |ike parts are marked
t hroughout the specification and drawi ngs with the
same reference nunerals, respectively. The draw ng
figures mght not be to scale, and certain conponents
can be shown in generalized or schematic form and
identified by comrercial designations in the interest

1n ofhig ggnnprandudéieisenessil (0998} FEGURE Admpoaent can

be djeag&aﬁé@fw%&mﬁb%ng%h@eéctngidi@e%% 3 bggg?ﬁ“ on in

accordance wth an- exénplary enbodi nent o

Lo qﬂpésentTPﬂ@%nF#&ﬁ19@y§@eﬁ#¥00aﬁ%e§1é1r6ﬁﬁﬁﬁﬁg REPSPCigte

thegemervaheagaageaﬂ@t as@%ﬂ@fl@r figlaadQksvi @ thale | Snvention
er than a field view of a canera, So as to

togﬁﬁrhgw YoHPoRERES TBPBE G Hs RREEH SWtREGO IO FgacdhBy the

detedipdnetdscatipthencamrena. tp 004D Susten AR dinel udes the
ard.Qtating prism 102. Rotating prism 102 can be used to
3 ansfer an i mge froman imge area 104 to a view ng
area 106. Thus, a viewer at viewing area 106 will see
an i mage of what is contained within i mage area 104,
where this i mge can change as rotating prism 102
rotates. It is noted that a viewer at inmage area 104
woul d be able to observe view ng area 106 through
rotating prism 102, but that this view would only be
that of a rotating viewing area 106. In this manner, a
field of view can be
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enconpassed at viewi ng area 106 by rotating prism 102

that is larger than the field of view that can be
wal2oosoeily2 covered by view ng area 106 wi t hout PEOEIE20GH/002868

of rotating prism 102. [0020] For exanple, inage data

system 110 can be used to directly generate i nage data

for conponent inspection or for other suitable

purposes. In this exenplary enbodi ment, conponent

i nspection can be perforned by determ ning the pixe

density required to inspect features of the

conmponent, such as by determ ning the area that nust be

covered by each pixel in order to provide the required

| evel of deBRIFF tRFSGRIEIGANt P8t RFdWEgeSor ot her
[Oﬂﬂﬁﬂdltl@mSUREflAfEbf&HGﬁHgﬁHﬁl@fx%b%t%&q@bEeQeE@ormlng an

ct an entire component is ter than _the nu

ln%ﬁg%glfgl§ng%ﬁ%?5 T By |§%d§léh mp?Laﬁye GIQFthgP the
PrefEgitr daveevébn of deta|I it would b e necessary to

[oorm\ae t he160RPONENE 01y Idm@%aﬁhato@ YL SPBoLd NiOrdefierg
t 0. generate 8%?%6 data f the entlre conponent

°f ROtR i n FFCSRTT0SS cHAtBe 30s SF B IFrovi TR IHETagd the
Prqﬁﬂni ehveheiemt i re conponent to i nage data system 110

[ocmt]hout FABYRIAG @i {hes afaﬂeand%tfaasx%e%ﬂ;ﬂagr%u; Nhat is
ent. |n this manner, rotatin prism 102

useiﬁotté)t 38’0350%&‘3%% i% 2 dHePREE 5% ng ar ea 106
[00d@dai nsFilAURKMelDPi eékd aofdidgeamofofi ngkiglat aa8ysy edidddsed

andiil ol BRgenar6e 04, IIALES catoUndL AN ovaIS AN area

of view that enconpasses the entire
[OoclaleroneﬁFGUf‘%Oél]lsR@t AHIFF 3P i¥m A0V TIRN uties pRERFFEIng
compaihghiten isysteor d&8ce Rritgmaroteaempi agystaehvd DBesancd tehe

préyéggoggqeﬁppgﬁ rotating prism 102, can be the device
' ds rotating prism 102, can include notors or

[OQ%ﬁHer nggﬁg%Ed%VFEeg diagram of system for quadrant data
analysis in accordance with an exemplary embodiment of the

present invention;

[0015] FIGURE 4 is a flowchart of a method for performing
an inspection using a ‘rotating prism in accordance with an
exemplary embodiment of the present invention; and

[0016] FIGURE 5 is a flowchart of a method for inspecting
components in accordance with an exemplary embodiment of the

present invention.
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lighting el ements, and other suitable conponents.
Prismrotation system 108 is coupled to quadrant

w0 p@p®eeiiBon system 112, which is al so coupl ed POT/IBEAEK002868

data system 110. Quadrant inspection system 112 and

i mage data system 110 can be inplenented i n hardware,
software, or a suitable conbination of hardware and
software, and can b e one or nore software systens
operating on a general purpose processing platform A
s used herein, a hardware system can include discrete
sem conduct or devi ces, an application-specific

i nteqr [ t. a field progranmable gate array or
ot heiaidan BEdav i Rrs sRERER BT, Suens e Tl 1 de
[00Drle or MDrehe®bdestsipapent shat hreadswsl, i neseof pgogde, are
subr out i ne separate software applications, )
e o S Y e B EE TR
samg odefetewcornuEm s, nee splectadeliyn t WheOdM®iiag figures

. r pandi_ng wa applicatians, databases, or
R e s e R e e e MR
in egbodiraghteda 9of t vabemeysétemicam i noidideidaet Dfierbr eby

comgé%Pf RQdenkpigngensi al. RUrpse SOEIVREE 155ty ang

i
pplication, 'such as an operating system and one-or
ConFpTE $iTres of code in a specific purpose software

[ooePpl i catidke Asaused hef ei Biadhen t €6 "PuPLe" ape itsr
cognate terns, such as "couples" and "coupled," can
Perfeetie AphyEReAr io8nnett REACT daRPe ay’idhic oppercxemplary
emb@ﬂnggﬁ%OBE,;H;\ﬁﬁégéﬁtcaﬂﬁ@ﬁﬁi@m.(sww%ffmtnboug&es a

ndo . assj gn ry. | ocat S a Y.
zor{ B oY BT R A PR P (RSl B Vv
that ogbcdkrgareshar a $émidorduaiiieig devd c&mexi heyo as to
allswi t abhBosemiect t®NSheOr iasfett &bl ewconbhhat nehigd the
Comsgghngquqﬁ£j%g%érgn one exenpl ary enbodi nent, systens

%ndeconponents are coupled to other
{oo19] System 100 includes rotating prism 102. Rotating

prism 102 can be used to transfer an image from an dmage
area 104 to a viewing area 106. Thus, a viewer at viewing
area 106 will see an image of what is contained within image
area 104, where this image can change as rotating prism 102
rotates. It is noted that a viewer at image area 104 would
be able to observe viewing area 106 through rotating prism
102, but that this view would only be that of a rotating
viewing area 106. In this manner, a field of view can be
encompassed at viewing area 106 Dby rotating prism 102 that
is larger than the field of view that can be directly
covered by wviewing area 106 without the aid of xrotating
prism 102.

[0020] For example, image data system 110 can be used to
directly generate image data for component inspection or for
other suitable purposes. In this exemplary embodiment,
component inspection can be performed by determining the

pixel density required to ihspect features of the component,
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systens and conponents through intervening systens and
conponents, such as through an operating system
w(Q 0@22a221Bmage data system 110 generates i mage PBeEl/B20or002868
an area that corresponds to viewi ng area 106. In one
exenpl ary enbodi nent, inmage data system 110 can
i ncl ude one or nore |l enses, picture elenent (pixel)
arrays, and other suitable i mage data generation
conponents. For exanple, imge data system 110 can
generate a 1024 x 1024 pixel array or suitable arrays
for capturing the image presented in view ng area 106.
0023] Quadrant .inspection system 112 controls the
Sucbeﬁ%r | ST TiEGe tdat 7B Fhrlgdnert P yeresnct] byasgch
pixtheinobvatieontspeedvaieprhenreqgtaté@Onisyst emrl1@8rakn for
i a4 e _da S 110 _can ed to
rec%%%%{%ﬂ[}%a deal at a chi r tg%hgéls%ﬁ%\#eonnsunbgl% o Safggger of
Pixghat ré%bﬁ%‘gs§°t RHESRRGr %t ofiporient Coab PRl hspecioagater
thaPepied dhurgbean dhe ifiedlsd g@f’le?ﬁi@%ﬁ ahel tigyd ?&% ARaeh0410
o) nent s | e ins t using system
= T R o e b naRh s EhoBRBRSRY b
movVeh& bR rQIMRERStof OF hémppe| dagh \Axsiemandla secomfler to

geneoApONBigd SARC@IPassednbyra sagutthal f ftadchesf bek gn

lozfgceayllf gW, V\,heée a conpanent _.lies wthin eacr% qgggrggttg:fre

81 dUBF Cvicew P or I ottfer SiRT abRES ©
compepfiitgutat iigwge [ GOP™] spakeradl 0 nsigderitonmgyttenmeither
imaga@ndakso s3eeefmdal eof OkhthecapedtaF . di sph aegiBNhadher,
coc TR (39,0500% 208 B Unge Sakp SIS MO L
VieygRAt R ¥RE priSyaGRinss im tdef ifisidpedi viien wdy ihage data
sysB@gui 8 Busphasgaenkesehali veried catoies kA4l BBEErs an
aredal2 {8l 13 9806 pLed when Latali PALPLLSM . component.

[0021] Rotating prism 102 includes prism rotation system
108. Prism rotation system 108 can be disposed about
rotating prism 102, can be the device that holds rotating
prism 102, can include motors or other motive devices,
lighting elements, and other suitable components. Prism
rotation system 108 1s coupled to quadrant inspection system
112, which is also coupled to image data system 110.
Quadrant inspection system 112 and image data system 110 can
be implemented in hardware, software, or a suitable
combination of hardware and software, and can be one or more
software systems operating on a general purpose processing
platform. As used herein, a hardware system can include
discrete semiconductor devices, an application-specific
integrated circuit, a field programmable gate array or other
suitable devices. A software system can include one or more
objects, agents, threads, lines of code, subroutines,
separate software applications, user-readable (source) code,
machine-readable (object) code, two or more lines of code in

two or more corresponding software applications, databases,

7
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102 is a second position. If rotating prism1102 is
generating i mage data of quadrants of a die having

watooaiogtis2 rows of features that are bei ng i nspRCT/E&R004/002868

then the angul ar orientation of the features in the
first quadrant image data can be 90 degrees displ aced
fromthe angular orientation of the features in the
second quadrant inmage data. Quadrant inspection system
112 can rotate the inage data, rotate the analysis
frame, or otherw se conpensate for changes in the
angul ar orientation of data sets, so as to allow
i nspection of image data fromdifferent sections of
Or PhBeF| St BW FREF A TRHIGCHEECEr I e Spe cttiey eexinplaey
embaﬂ?mémt,OHi&ﬁﬁEﬁdﬁH\éﬁsﬁéﬁﬂddheinbﬁuaécBn&e%&iQﬁ&e lines
I tisve .t r I ther-.sectians. .[0025] FI GURE
of g é\ffdiaaggréan%q%# ?%’J&%S%n%rﬁft 50% AP rE Ejo%f Fish as
an CrETEGIRgcAYEASRe vt anceg@nplcarsy kil mEntcafe the a
spepﬁefscn%axéfwf _té@ﬂftlww h ﬁfcta_lZQnQanAE %s%@cm@m Si%‘?dtthe
y fie of, vie rotating image area 104 abaqut |
ter‘gxi sCToRL et %I%#vs%ngf’ot%tg' 8%35375?3% 1%‘8“?‘5 Tt at EHHITS
andt hecqlinleds i oncat imelude ewrhys FFEURECIB; ctien fsucht as a

copﬂaﬁdk%&HubHBQE,dQIawi§€§QDdc@HﬁQE@Dén|W%%%hdaéﬁaﬁ%&bﬁgh
rangg%gragésil B emdata §nd gourth uadr ant |rmcgre ?iata )

Can he  YErBISt SF Rt LO6RF &Y tD C&lfaﬁjl“herﬂ Yofievice/,
a Igsmicedndiemgictdioa 100:icH | kewkbeough edogdgedi dmtels of a
sem$FhGONIUL! OBedi 8e 120 taikral S@i e 1encerpassetdonsUChr a

.Ih mul t.i pl e .sem conductor dies,could e enconpassed
suilpll s PR et R R OUSRESSPT L WP KT Eg Lty
embpfanertyl | syateinde aid s@vmpondu: orrd eced@pledin tchi other

sysB¥REP| Ay i@l syshegh 100 can Heddsedis@ems  and

comggﬁégggbE%%%f%goghggug£laﬁ“é%%r%%&ngrggégénger’ or

[0022] Image data system 110 generates image data for an
area that corresponds to viewing area 106. In one exemplary
embodiment, image data system 110 can include one or more
lenses, picture element (pixel) arrays, and other suitable
image data generation components. For example, image data
system 110 can generate a 1024 x 1024 pixel array or
suitable arrays for capturing the image presented in viewing
area 106.

[0023] Quadrant inspection system 112 controls the
generation of image data by image data system 110 and the
rotation speed of prism rotation system 108. In this
manner, image data system 110 can be used to capture image
data from a suitable number of areas that encompass the
entire component being inspected. Depending on the field of
view and the image area 104, one or more components could be
inspected using system 100, such as where a first component
is encompassed by the first half of the field of view, and a
second component is encompaséed.ﬁby a second half of the

field of view, where a coumponent lies within each gquadrant

8
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conmponents . [0026] FIGURE 1C is a diagramof a |lens
apparatus 1 26 that is used to focus image data at
wo k@siozy3ar ea 106. Light array 114 is shown di BODERA04x002868
prismrotation system 108, such that the |ighting
generated in image area 104 remains uni formregardl ess
of the angle of rotation of prismrotation system 108.
A s shown, rotating prism 102 reflects light from
i mage area 104, such that the field of view seen from
viewi ng area 106 enconpasses the entire field view,
whereas the i mage area seen fromimge area 104
enconpasses_the focal point of |ens apparatus 126.

of Ehe2f e @RRE P s & ditagFasy ofuiFahighicordigyragijons.
[00digposeduaboitit & pihSsadtaioat | Oﬁsy%)t%tnem @8 forcan  also

r p m,302. 0 ht arra 114 can
i i e A e e
genggpt Bl &Y 1igRos deae @rY@tﬁgleélloo nﬁcm a¢¥rmepleonsiemitures

in ldhghtinRgepaktar Gehegat dh esserdfrdihe: @RUIR i@h 102 is in a
entalon for rismrotati ste 08 or tlng

210, S 300 bOvaforA Bperapoh: SyStRiTIn0Y & Used Fo o

feapurter Ani hvpaet farr ofhagned soigemere tednpbaentstatSyst gmism
10210Qsal Lovsebnee! fdgnskbhes tode I%Qta@lﬂ@d BYidei NhA is

tin 1 fiel
sens el o0 i BREE Fhlpoct cHURETHAR oVt rgts e Ty aegne
IOW§y$ﬁemamtug@ﬁp@hentarElhempse1n$m¢¢uqn£athﬁqxnhanapgmaﬂr
orlgn%ahﬁéﬁeégegheSf@&t&¥ééjh%5tﬁHtfEEQH1@u§§¥@ﬁ%”¥ﬁ&§%oﬁata

ca‘%? or OtQFrﬁﬁﬁ E% g % ectlons fn be perfgrg%dof
neadt FHGE AOVBRERE o0 MRgE Y syst RS
thec ongronerds. in the second quadrant image data. Quadrant
inspection system 112 can rotate the image data, rotate the
analysis frame, or otherwise compensate for changes in the
angular orientation of data sets, so as to allow inspection
of image data from different sections of the field of view
to be performed irrespective of the angular orientation of
features in such sections relative to features in other
sections.

[0025] FIGURE 1B is a diagram of a component 120 in a

field of view 122 in accordance with an exemplary embodiment
of "the present invention. Component 120 can be encompassed
by field of wview 122 by rotating image area 104 about axis
124. If prism rotation system 108 is rotated in the
direction of the arrow in FIGURE 1B, then first quadrant
image data, second quadrant image data, third guadrant image
data, and fourth quadrant image data can be generated that
correspond to quadrants of semiconductor die 120. Likewise,
areas outside of semiconductor die 120 can also be
encompassed, such that multiple semiconductor dies could be
encompassed where the dies are small enough to fit within
areas that fall outside of semiconductor die 120. 1In this

exemplary embodiment, system 100 can be used to perform

9
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[0029] FIGURE 2 is a diagramof a system 200 for

i nspecting conponents in accordance with an exenpl ary
weniwsaearent of the present invention. System 2BOT/1B2004/002868

includes prismrotation system 108, inmage data system

110, quadrant inspection system 112, prismrotation

controller 202, imge data acquisition control 204,

and quadrant data anal ysi ssystem 206, each of which

can be inplenented in hardware, software, or a

sui tabl e conbi nati on of hardware and software, and

whi ch can be one or nore software systens operating on

. a igeneral purgose processing platform [0030] Prism
nePEEht Pon EoRtrol N Er 202 dEATY 61 yafite - spEeddien orwitir e
componemtg ot ati ng prism 102 in conjunction with prism

oog ) 201 oprased aldy, Lnone sy o vy SHboUERL e

prlsmrotatlon syste a Su
thags$schat@dtonf omss aimagfehela tEDRE veidevhgesréhato@r e Light

arrH§eQ1ﬁo Q@néﬁéwnaﬁl Qégioénr %@gﬁogogﬁaggge%y%gem 108,

rotation_of arotat| rrsmro
sucopbpbl & é(};?hé"&ﬁlga@]e@@{faiiﬁ% ipedpage moEat 19t semadns
uniforeorrespodiced0 af | nage dagaesysf emdddc @M prism

rotggfgﬁaé%gyaﬁaigsor Rghgﬁo ro Afg%hfﬁirn 1é§3geﬁiﬁgts

g ta acquisition con S I age

1igkysEErT 110299 @éﬁ%rh@‘é i FiEfe tdatta tite £ irdtce athatiew seen

fro@oriespendsaten t hesr admcabakotat itk Oénplis mf&@uat lvqréw
e 0 e I erhodi nent 98

Wh&g%é bg@l%ejﬁmaé? gpgoré%%gdf%n G faf)lfedot 6613? suﬂmﬁlsses

thegfeedl RRigH tcrfatlel‘nﬁagépélm‘al%é@lﬁ .sition control 204

[oogauses mrcurmgandais systeayidR ter capt uighimegerLat ais
pr esently in an area enconpassed b%/ viewi ng area 104.
disporRfd G&CHtachuiRiliTonT ¥ svatercdidfespri sintating

prig®t a02 0n Rat ehdaha 1igit pii:SP 114 can include a partial
array of LED Lights or other suitable lights that are used
to maintain a constant lighting pattern regardless of the
angle of orientation for prism rotation éystem 108 or
rotating prism 102.

[0028] In operation, system 100 is used to perform
inspection of one or more components. System 100 allows
pixel densitiés to be obtained by using a rotating prism in
a manner that allows an entire field of view to be inspected
without moving the image data system or 'component.
Likewise, multiple components can be inspected, such as dies
cut from a semiconductor wafer, or other suitable
inspections can be performed so as to avoid movement of an
image data system oxr component.

[o029] FIGURE 2 is a diagram of a system 200 for

inspecting components in accordance with an exemplary
embodiment of the present invention. System 200 includes
prism rotation system 108, image data system 110, quadrant
inspection system 112, prism rotation controller 202, image

data acquisition control 204, and quadrant data analysis
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rotation controller 202, so as to ensure that the
i mage data is generated in synchronization with the
wo eaoaweas2 of rotating prism 102. [0032] Quadr antT/t20e/002868
anal ysis system 206 receives the i mage data generated
by i mage data system 110 and perforns quadrant
analysis on the data. In one exenplary enbodi nent,
guadrant data anal ysis system 206 can al so perform
area anal ysis for areas corresponding to one-third of
the circular field of view, one-fifth of the circular
field of view, or the suitable areas. Quadrant data
anal ysis system 206 can identify features or itens

sy#t&hi 008, die@cdr FONPENant ca@nde Campgerpansat & ff HaddiRre,
Sogggggg or angle ofr L@%?on from a reference.point In

one exenplary 2entodi %EﬁFlaﬁta nalf{pdidyare = and
sogywaegn 268dcarhidentihy b§uc¢m¢ egruresre n safcwapeneaytstems

opkARgEn S a{@ ats%ten\@rtaﬁoygrwé@tﬁtﬂ]g:e@@ﬂ g%t%%%:mt can
ensate the inmage data set for rotation, or
[Oggﬁpperf&ﬁﬁqn¥@ﬁaé§ﬁWzﬁﬁpt?Qhﬁﬁﬁ %9 FBDEEPLF nthe’ speed
ofopeﬂatuon.:&ystenm@@@tahgowslsmnpUnEninsuthgaacalon with
pr§§rm %‘EQHQEQ" g0 bes | nspeet 6de WhslG ke eé/n%ooﬁj'nent

detail tha i S required would othermnse require
PT PR FBt%‘él%v%'S‘b‘?m tHe? | Tigeiest & BRIt APdRtariesed

mobersovedotbegenetave brefgecdatizat oaréhesedt itwe control an

ang@@DQE‘ePEtaé&’&E €5 ZQQeé‘d)rE{ oﬁéta% IRl & NG RLd M p@lsm
ranner or_the entire.conponent cai be

PriEhor et i hORE ROV 7 (HE | fdde 47 3°benbra iBired of

rosysiem ep tadwe t@npon3ﬂ$pmahdtéuahhamagdcm@tiosyangMeslo
er&ar§%ﬁ€féH1Jd>H%%eCBQDS@ﬁéQfgh Q1 & EEQ%BrQy rotating

he Tmage data, rotating the inspection frane,
[OPH%htlf Wﬁ?%xﬁﬁﬁﬂuﬁﬁ%?%ﬁltﬂgﬁt&P§§r8i ihé Cﬁﬁﬁgoéét&mage

data system 110 to generate image data at a rate that
corresponds to the rate of rotation of prism rotation system
108. In one exemplary embodiment, image data can be
generated for gquadrants, or for other suitable areas, such
that image data acquisition control 204 causes an image data
system 110 to capture image data presently in an area
encompassed by viewing area 104. Image data acquisition
control 204 receives prism rotation rate data from prism
rotation controller 202, so as to ensure that the image data
is generated in synchronization with the rotation of
rotating prism 102.

[0032] Quadrant data analysis system 206 xreceives the
image data generated by image data system 110 and performs
quadrant analysis on the data. In one exemplary embodiment,
quadrant data analysis system 206 can also perform area
analysis for areas corresponding to one-third of the
circular field of view, one-fifth of the circular field of
view, or the suitable areas. Quadrant data analysis system
206 can identify features or items within a die or

component, and can compensate for the degree or angle of
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regardl ess of the angle of orientation, or in other
sui table manners . [0034] FIGURE 3 is a di agram of

waeymsemi13D0 for quadrant data anal ysis i n accoPOBIE2604/002868

wi th an exenpl ary enbodi nent of the present invention.
System 300 i ncl udes quadrant data anal ysis system 206
and die identification system 302, feature
identification system 304, and feature inspection
system 306, each of which can be inplenented in

har dware, software, or suitable conbination of

har dwar e and software, and which can be one or nore

re.Systems_operating on a general purpose
rm%?%%:%\gs?ngrxpl at f or%erT%%%S]pﬁ%1 dent ?PI c&fton SYEPLATY

emba@vmertont 444 Engneladra neralyis geperemt 806r cetheédediefy

sucﬁeﬂééeltf@zfesf @Ml %gxﬁoﬂéh@ 1&5@@”&&%%@4 %%}@mo‘}'o@'e&ng
sem conduct or be msmect ed. such t he

thep KhBWA® off nS|a&1§°m§ﬁﬁﬁFté? oF 349 diRt aSISZGé: (ﬁort ﬁ‘é‘g‘llar

rotagteon amd fceat peefoun ¢tteexdismicablee fusetdidvns det er m ne

[oowp angil abp rdraat iQnaf, the démvn%a S%Bm%énéﬁ@gguch

data. Die identificati'on system 302 usal |
as Guaﬁﬁ“&ﬁf’g BFtﬁtheséé’t RSN P AR e i a%s prie level of
detaidkenthét etls basgaiomi dwveu@r otieéeri gat fe@iiod helfie die to

be ﬁUbéé‘bbP Q@é%mig@@ta’:%lé%étlgﬁms&ékgﬁt EBQbégtﬁéggh to

dentifies one or nore features
gen?ﬁ%fg% B PACBINECEXERE O &R ATRE -eat Y gtem 200
contdehd | &i cataomgysteam 304 ecamdmmedseathdth LgeinddtDNEor

the! widh ;dice aoqf@%uegkcagarpnbé m%teggﬁgéd %Cthl, At WSl &g the

feature locations are ative per | er
imaget gaty Eeaﬁﬁ%ﬁ]&ﬁ‘ﬁ %Déﬁ%?m of* other CQE}PP%%P% déflﬁ further
allawkefwseandleat Wi rotentichi cat ben cyglceraded can,| ecaher

by rotating the image data, rotating the inspection frame,
identifying components or features of the image data
regardless of the angle of orientation, or in other suitable
manners.

[0034] FIGURE 3 is a diagram of system 300 for quadrant

data analysis in accordance with an exemplary embodiment of
the present invention. System 300 1includes qguadrant data
analysis system 206 and die identification system 302,
feature ‘identification system 304, and feature inspection
system 306, each of which can be implemented in hardware,
software, or suitable combination of hardware and software,
and which can be one or more software systems operating on a
general purpcse processing platform.

[0035] Die identification system 302 identifies one or
more die gquadrants or other die features from image data.
In one exemplary embodiment, a semiconductor die can be
inspected such that the known dimensions, angular

orientation, size of the die, and features on the die can be

. used to determine the angular orientation of the die in a

set of image data. Die identification system 302 thus
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features in sets of inmage data without regard to the
angul ar orientation of each quadrant or other suitable

walan0a/021182 t hi s exenpl ary enbodi nent, features PemwiBeg04/002868

predet erm ned i mage paraneters can be | ocated using
suitabl e i mage data anal ysis processes that do not
require the angular orientation of the features within
the i mage data to be known . [0037] Feature inspection
system 306 receives feature image data fromfeature
identification system 304 and perforns feature
i nspection, conponent inspection, or other suitable
| nspectl ons. In one e errpl ary enbodi nent, feature
2LV p BB At & 38% Ban ?ee%%‘ﬂfbs t I i kGe Gifa to be
idenli ¥feictd ybameld can adiad yperihetdmmgetdata t otherataitable
datgef ects, such as where the defects have a known si ze,
0 ape, col or density, .pixel brightness characteristic,
[ O%ﬁ sui ERRIEETFar dHmteid CRhAPD alSMEeReat Ur eifmapektgnone
or tnmrt@e peatmeémd wiithaut a preevi ous| yihagent dbybng dim one
exe Slbasaliiicy] WA LEAUCED: PLEMIL NE 08y 904 can
0 er swta e el enents, evv| se ure’1Tnspection
be y5eteAR3CEPINRCEAERI véteoﬁﬁenéﬁlﬁntwﬁg@aaa@ra FYeRem 302,
such eas umeetréerﬂaaftmat ileasy shema3es krive | gerdt fieCatd oaie

'perfr)(at G data 47, 0, ot ﬁﬁ%d?&ﬂdé ablg, syst egﬁ ?gggg@gbfeef&gw

peCtIO ase reV|ou
Likeeksgvet eﬁeétUéanéﬁléﬁFéf1%%t1&merSY§m%bl3é>4datC&n locate
featikaMiSe,setsherr Suiabablet Procassas wajhrd 3@ @he angular

Orlglxg gt WL T YEl v ohye ﬁxsaﬁquakgo 28] LohopeLation S%%Egm 300,

orns anal ySIS ns ectlon 6] conponen and
thlqs eaﬁt?%ﬁ‘@é ag¥| ng"PRatEcHat a fgéﬁ‘éFﬁF edtd Wi rDnjRFFeErgamined
imadé t PadahOt &td NGafr bemlpseamuidtal donwsaluadinads Qata

anaPHLES SPLLRDLE Sectigns @f CQIRONeM$yire the angular
orientation of the features within the image data to be
known. )

[0037] Feature inspection system 306 receives feature
image data from feature identification system 304 and
performs feature inspection, component inspection, or other
suitable inspections. In one exemplary embodiment, feature
inspection system 306 can receive the image data directly
and can analyze the image data to locate defects, such as
where the defects have a kpnown size, shape, color density,
pixel brightness characteristic, or suitable parameters that
allow feature inspection to be performed without previously
identifying die perimeters, individual features within the
die, or other suitable elements. Likewise, feature
inspection system 306 can receive component image data from
feature identification system 304, die identification system
302, or other suitable systems, and can perform feature
inspection based on previously-located die perimeters,
components, or other suitable data. Likewise, other

suitable processes can also or altermnatively be used.
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such as dies, to be inspected, such as by identifying

outlines of the die or other conponents that are being
w0 ppmeexiezl, by identifying features w thin thePdi/&B208§002868

i dentifying danaged areas, either with or w thout

adjusting for the angular orientation of the features,

or in other suitable manners. [0039] FIGURE 4 is a

flowhart of a nethod . 400 for perform ng an

i nspection using a rotating prismin accordance with

an exenpl ary enbodi nent of the present invention.

Met hod 400 begins at 402 where inmage data is received.

In one exenpl ary enbodi nent, the i mage data can be
[Oéﬁézlel veg .t hgggggtgod&rl%gj Qr ot wit-abl dgﬁ/éf nd
. that conve mage data froma 11rst aréa to a vi evvlng
ln%ﬁ’%%{iloéucﬁft hSPmPBF%Itl‘F%n %1d t K83APHFSH onsHrdherimiss cdata
geméddtedl lioW God Aalrgesichl elidhok %b&%k&ﬁgbgrﬁﬁﬁo”p@§§€gma§OO
al%£ﬁ% fghégegrtg%HeMDU|gtgglencoggass %:;gﬁpc%ents,

1
rom the Vi ew ng area w t edétermhad ©

- suglendist ydand. a e edst eFﬁFH@@{t rxelsua?#lr agsSsike. iPBemtifying

outliﬂgirtw bhen%m 0GRedsct 0 Aldr [&Qﬁ&llne‘i{té%haeﬁp@f@nbemg
S re,pdent In O e exe ary enno nent

0y eqcec daata anédfﬁtégg It ?tureg%l e Ghdént iFiScafitn Y
1d%¢tﬂc@w@@n@fﬂma@z§3@e§re§@ah eds hare waige sromwidtiougblegidat ang

fot hahel Sirdp@drt o driihttile idmoendatraathickeW $8, id other
onent inmage data is not required, then the nethod

co
SULHEH B GCEEF Girect |y to 406. [0041] At 406 features
[09#2hi n tFHIEUBBNpénelt & efildephdxt edf | B ometlex&npofr yfor

odi nent.,_the_feat res can. be |dent|f| d based on a .
pePPde&ngrm 2d FEPATI ORI pUot Thes  TOTSTIngT prism T in

accordance w1th an exemplary embodiment of the present
invention. Method 400 beglns at 402 where image data is
received. In one exemplary embodiment, the image data can
be received through a prism or other suitable devices that
convey image data from a first area to a viewing area, such
that rotation of the prism or other device will allow a
larger field of view to be encompassed at the viewing area
than would be encompassed' directly from the wviewing area
with a predetermined pixel density and a predetermined pixel
array size. The method then proceeds to 404.

[0040] At 404 component edges are identified. In one

.exemplary embodiment, image data analysis can first require

identification of component edges, such as die edges or
suitable data that is wused to align the image data.
Likewise, if component image data is not required, then the
method can proceed directly to 406.

[0041] At 406 features within the component are
identified. In one exemplary embodiment, the features can
be identified based on a predetermined relationship of the
features to one or more edges, based on known elements of
the feature that allow the feature to be identified without
previously identifying the component edges or the angular
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features to one or nore edges, based on known el enents
of the feature that allow the feature . o be

wo d@sefiBzed Wit hout previously identifying thePCT/IB2004/002868
conponent edges or the angul arorientation of the
conmponent or section of the conponent being anal yzed,
or in other suitable manners. Likew se, if
identification of features within the conponent is not
requi red, such as where defect identification can be
performed based on known inmage data characteristics of

defects, the nethod can proceed directly to 408.
ection is perforned. In one

[ 0Q42]. At 408 feature ins .
Or?ee%(e%r?élSFy Oé‘w?b'é%’f‘ nﬁ?f“?oflﬁéef 4t UPRSL kRN bé itispectmmbnent
belgia emadoredet brgihoprargukat tabl @t h@fnedd t er Ll RCatddNg ;¢
iadhe fieaturgs g€l atd an. e, .qr in other suitable
remannlrs. I n anothefM§§%%plg%gg%%bdgﬁhe CMPPRSRhr 1S DOt

THp&et i GH°Ban2Be WBEFSr nBELBGE pr ddersiMipdtieorn nage  be
pe;ﬁi;meﬁo b@@aieCﬂﬁfQﬁb&ﬁbgﬁfQSQpQﬁﬂKﬂ°%@aEE€9§19§%fﬁﬁ of
a ract gL S ef.ects. ew se, a suitable

- conginat%oﬁé%#éh:ﬂé?e?%ggeggngkﬁf?J d.5°rH@ et hod t hen
[00%2dceedtt 081G eqtugg3]inmpestdont diss petismieed In one

exenpdbler dnbedinspesrt it@R i seOMRIet & SHEh i@x%p‘@'}%kﬁerafter
[ ect ed, “whet her

I d t a di e _have been in
coﬁﬁeftgggtﬁggsgn %ﬁﬁnﬁéﬁﬁ%} nha@StBEeig?%%ﬁ%%t%Qﬁ fgatures
relghdvRertadant ivisd: | pagerdatthérs sequabed. mafndehe . In
andthepectieplfyNobnsoaphete, t han thhe FTEEQBQCP{%?G%%% {1 Qe

ree 2oy AT oL Ve dE e S SR e
baseguprgialirart sitageagiate gonerater antiomget ofudn defleicte .
Likeeflkepnductiatagie. cbinketsSton Obheh BEESHR L OLaLi gh ased.
rneARELES (AL G 4R Ea 2Ly 1[ROe data can be generate
[0023] At 410 it is determined whether the inspection is
complete, such as whether all quadrants of a die have been
inspected, whether all features or components have been
inspected, or whether additional image data is required. If
the inspection is not complete then the method proceeds to
412 where the prism or other device is rotated. In one
exemplary embodiment, the prism can be rotated through four
quadrants so as to generate an image of an entire
semiconductor die. Likewise, other prism rotatiom angles
can be used, all image data can be generated prior to
performing element inspection such that prism rotationm is
not required, or other suitable procedures can be used. The
method then returns 402.

[0044] If it is determined at 410 that inspection is
complete the method proceeds to 414 where the inspection
results are output. In one exemplary embodiment, the
inspection results can include a pass/fail indicator as to
whether or not the component should be accepted or rejected,

such as control data that causes a failed component to
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perform ng el enent inspection such that prismrotation
is not required, or other suitable procedures can be

was@d/02Jibe net hod then returns 402. [0044] |f PCT/IB004/002868

determ ned at 410 that inspection is conplete the

met hod proceeds to 414 where the inspection results

are output. In one exenplary enbodi nent, the

i nspection results can include a pass/fail indicator

as to whether or not the conponent should be accepted

or rejected, such as control data that causes a failed

conponent tomarked or renoved. Likew se, additiona
marJ’I(n(gicators cag be provided, such as notification data

fat CRddFEPERAL ofBrENFer eGREN 1 SN bqiTFRA2BPT Bt RRR be
progifedblmidatas ribte fiehhodn t detre ptloce eddd i k. pR45hr
revily 445 the. e Lommanants s gpued kg the 'en%{%%%eotahen

|on For exanpl e, the conmponents can

proﬁ% ddfport such that the next conponent can be

[OoﬂDNedIHﬂ()4mE Hﬂﬁpeakhmn m@&bbhéﬁtbyiﬁDVhbgeHheto the
c e on_a
1nsﬁé@%¥gﬁ Jé#?%%ﬁu AT Cg%' &@ %ﬁe ampgnFﬁ ¥ ca? be on

ort "suc mera i's nove e nex
a meﬁﬂ%%%eﬁﬂ?%lft otHEr St dhice DEPdceesPonean senudedmoved
1nt3hetHEth@dsbhéﬁléﬁtUp6§1tibﬂ02by[0Qév§$g|ntﬁﬁer%hbgart

leg@{@?d é&g &§m¥§§do%£ergsggc Gl gn%%pgﬁgggaPFh that

I ng prismor t abf'e’ gevi c&s
the gamegewi hgiatiesh too the ehdhgedmnerdidut QVitiEn Iseitable
pro€ofPENefn teh@seaner ghe GliettidietWesertaking astdi@ns

t delay the_ins ectlo 0 . thhod 40 can thus
[Oo%gﬁuse 0 icréégg t he ?%%%eéﬁlon spee& suclf agmePect

COMpPRRETE: SOV P ther Terteird av isonpan athereuiitedlpodevices
that | &B1daihd Gliahiien Qked PEI S SfafdiewitHidablhRving the
comS§Xé§§S the camera, or otherwise taking actions that
delay the inspection process. Method 400 can thus be used
to increase the inspection speed, such as where moving the
camera or component requires more time than rotation of a
prism or other suitable devices.

[0047] FIGURE 5 1is a flowchart of a method 500 for

inspecting components 1in accordance with an exemplary
embodiment of the present invention. Method 500 begins at
502 where the prism rotation speed or other suitable device
rotation speed is set. In one exemplary embodiment, the
prism rotation speed can be set based upon a maximum data
generation rate of an image data device, camera or other
suitable devices. Likewise, where the rotation speed is
fixed, the method can proceed directly to 504.

[0048] At 504 the camera image capture rate is set. In
one exemplary embodiment, the camera image capture rate can
be adjusted based on the rotation speed of the‘prism, can be
calibrated or set to a predetermined rate, or other suitable
processes can be used to set the image capture rate. The
method then proceeds to 506.
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[0047] FIGURE 5 is a flowhart of a nethod 500 for

i nspecting conponents in accordance with an exenpl ary
weniwsaearent of the present invention. Method 5POT/IB2g4®2868

at 502 where the prismrotati on speed or other

suitabl e device rotation speed is set. In one

exenpl ary enbodi nent, the prismrotation speed can be

set based upon a maxi nrum data generation rate of an

i mage data device, canmera or other suitable devices.

Li kewi se, where the rotation speed is fixed, the

nmet hod can proceed directly to 504. [0048] At 504 the

canmera image capture rate is set. In one exenplary

[o@mOd' rr@&t ,so%h%megeeagtgn@ge:&@@iw@ rafe Gl data can
1H%EP sted based onthe rotation speed of the prism can

215 &edGE $6£5t 8T a Predeterdi et reemesEsSoPRer O
moseli tabben@nocessasn cae bexesehto sebotiheehttAge separate

se@a9£gaﬁa§@t aatJhsaﬂ%QogeLQ@gt@&Ogﬁegé éQﬁfLPOQQ&h of

6_1mage data I's receive data ca
fonh Ao IR off ndr 8188te 6fci Afige datd tlﬁat Péﬁé@nﬁaégtes
thoneglor esat eot orpengnadrants onendXxeapl bey reabodedeat , sas.

1n SEPRAL AL, ,Set egecerrkﬂg%9 da&%&%é}& gengrated ':%n  gntire

sequence for eac f our ant’'s of a single
56%1?%%%qtm§ pr5PH r BRAL é%eetmr Bugh i@&ch dies hend ls being
ingpeacheant sa andi eyl bentaber ved aimd§6. daraanetber can be

gegzﬁﬂﬂxﬁr¥oen989énentl “@gég an Q%EQgsée”‘SEWQPCE8gtable

as beeéen cut nto |nspec e
Pregfist eamumSer st - i nikR ‘?fd%h&dséﬁ@ncgﬁoﬁéeﬁ%n"e? at®d to
[ocovEr aldr dms. ikidewiea athemnasyitabl e 1pr esessesnpasary

em§%§9§§q; Tq§%¥§t£89 th n %9§$%95 tof§9§t h%ggglnétedges

ana n one exenp

of orbBHE BRI commngeema,aﬂalqrs Yah &l QEAdd- Ty ﬁreialtsifrerso@at:hh@ the

im@§l9e8ata relative to the edges, and then by inspecting
each component individually. Likewise, the image data can
be analyzed by looking for predetermined defect identifiers
in the image data sets, by identifying components based upon
known component image data relationships without correcting
for angular displacement, or in other suitable manners. The
method then proceeds to 510.

[o051] At 510 it is determined whether the image data is
acceptable. If it is determined at 510 that the image data
is  acceptable, the method proceeds to 512 where the mnext
component is moved into position. In one exemplary

embodiment, a component support can.be moved, the camera can

be moved, or other suitable processes can be used. The
method then returns to 506. '
(00521 If it is determined at 510 that the image data is

not acceptable, the method proceeds to 514 where indication
data is generated. In one exemplary embodiment, the
indication data can be a pass/fail indication, an indication
that the component should be manually inspected, or other

suitable indication data. - The method then proceeds to 512
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of a die or conponent, then by locating features
within the image data relative to the edges, and then
wygoososyerti ng each conponent individually. LiReMMBE004/002868

the i mage data can be anal yzed by | ooking for

predeterm ned defect identifiers in the imge data

sets, by identifying conponents based upon known

conmponent inmage data rel ati onshi ps w thout correcting

for angul ar displacenment, or in other suitable

manners. The nmethod then proceeds to 510. [0051] At

510 it is determ ned whether the inage data is

acceptable. If it is determned at 510 that the inage
wherp,this Siextc EFTRBPEnt t e TRMHbd Prodeeds -t o Lskevwiper ethe
quedthienapit eandefedtive ooMponémt OcRSHEI @BmotEd or@lch as
by @&%gpl a%%cﬁnggcg %oﬁog@oggﬂgrsg g@éﬁlé: ev1ces

& canera can e nove Or other 'suitable
[°°F13°’r]oces§€s capehrtizbd. TRELREL hoBO0@ herhkletsr nscoop GOt
1ns;[eQQ52>hs| frol bel pedeermBngdiay 81@othatng hﬁriﬂﬁg@r d@ilﬂar
su1t£% not,; acce table t he nethogs?rggeeds to 514 £
Rdicc &5 a5 gat 8% £5g&ReriCad fe *BLBREFATY frea for

lnSP@WG@FlﬁenPerfmwwla&fat pongduen caikdle agpassyf avithout

requiRding@tdHeN, cale daNdiC addn@orihat ddhaecappanent shadd e
r other suitable %ndlcat on dat a.

| t ed
furt L et TOHF L RGR, (Y BREHs T EARMErS (T neRth Fece of
imagrodpoRreht Ps eoveehdaites flace. Likew se, the

[oosdyest i anaRheqor é%@ﬁ%@%k e éﬁﬂﬂ&yﬁéﬁfscanb%ar%@@¥@ﬂ’ and
such as_ by using pi ck and pl ace tool or othér

method PablFecdBYFREst {Qﬁﬁ??FoPnhéﬁ%r%f??n?e§ﬁﬁqﬂﬁﬁ spodetail

he redln, OWsh GRITPOENted NSPEEhé ORStt Grie perf®r HBQO(_H&Z@Q ©hat
e devi ces

rotatin ri smor ot sui_t ab
var a%re%gb%t?ﬁa%ﬁﬁgﬁeépg R Ea R b roR Y SR T Pona08r (0r et
systaimsa ghvemephxek dendioty widdaauting from the scope and

spirit of the appended claims.
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requiring the canera or conponent to be noved. Mt hod
500 further allows the angul ar displacenent for such

WG 240s/020132 nage data to b e conpensated for. [ ORPGH]B2004/002868

Al t hough exenpl ary enbodi rents of a system and net hod
of the present invention have been described in detai
herein, those skilled in the art will also recognize
that various substitutions and nodifications can be
made to the systens and net hods wi thout departing from
the scope and spirit of the appended clains. WHAT | S
CLAIMED I'S: 1. A n inspection system conprising: a
rotating prismhaving a first end and a second end,
WHARWE &TARMEP] £8t end receives a first imge area and

rof at esrAloUbeatr $6AT §F <A %tom§>91§§n§o cover a field of
view area that js Iar%H{ than the first inmage area,

arft TR SRDIRF B PeRHichs® cEHT 2T eB8P8naPAe 2ceif@ond end,
whepoi tite ahitr pr osndlesetdives rstf immyeinage arew ai®ardtates

abo@@sa Cc%@ﬁteq-%o%eregél Q0S; o ?bdveqn ol middé‘%%ﬂ&ta Ua thac

di sposed _at "the second en the rotati né’h
is ﬁ?ﬁé@rddi}&msyyfi%mfdé”ﬁér ATHHF | PRgR dapd ashe hé%@ﬂ@memd
remidisat Entsoreds dro genecatert wpior e mehsdek idmgeEirst

imag?tt%frg% gréaeéﬁatofhay EWBLRR fim Tanssvsgﬁg* of

aim1l er conprising a support g
roétratw@epr#%trﬁ systifm JiSPeReef ag| &bm Samwefeicadt pé the
rotsm@or;trﬂ‘s::rrt hette cOmgpsd S@:aortfyﬁenﬂtg’eﬁlelﬁagﬁhlgng.mage data

as ?Lgngpgé?u?oﬁaggg égsggnkgfg%k g ¥@8rgk|3%?g sets of

er conprises a |ty of

image é%éﬁt $ramspbe et Cblﬂ?dvaepeﬂ’%ery of the support

2. The system of claim 1 further comprising a support

holding the rotating prism.

3. The system of claim 2 wherein the support further

comprises one or more lighting elements.

4. The system of claim 2 wherein the support further
comprises a plurality of lighting elements disposed around a

periphery of the support.

5. The system of claim 1 further comprising a quadrant
inspection system coupled to the image data system, the
quadrant ingpection system receiving image data from one of

four quadrants of the field of view area.
6. The system of claim 1 further comprising a prism

rotation controller coupled to the rotating prism, the prism

rotation controller setting the rotation speed of the prism.
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5 . The systemof claim1 further conprising a

guadr ant inspection systemcoupled to the inage data
W@ y®s®em131 he quadrant inspection system recei VPODIB20@4)®2868

data from one of four quadrants of the field of view

area. 6. The systemof claim11 further conprising a

prismrotation controller coupled to the rotating

prism the prismrotation controller setting the

rotati on speed of the prism7 . The systemof claim1

further conprising an image data acqui sition control

coupled to the inage data system the inmage data

acqui sition control setting an imge capture rate. .

They .systmlm afysekal Bl durkhar mrﬂ%@&sid&&paégsiﬁgr agt image

t nal.y.si s systemreceiving t I mage data”an

dagazn%r:%\tﬁl%gtl&ne %gunzttﬁognthuﬁfg %Laﬁ a&“@ .1%51’?1% Sg&eemvstem,
the cimrgs 19947 t Aequistiporsiongtacdi eetdénygi Bhcdttege capture
ratsystemreceiving the i nage data and generating die

i mage data . 10. The systemof claim1 further

conprising a conponent identification systemreceivVing

t hed i nad8edaratandoferieriat ilndgucohponentpst migey datg@madrant
daﬂéqaﬂgm%s§%$%9§h@ﬁ_9E@éﬂ%§n§tgﬂ4“¥méggnﬁéég!H%da enerating
dié:(r)?g?é nent inspection systemreceiving the i ma\gec;I dat a .

a géﬁa afrf‘?fg ¢ nent pass/fail data.12. nethod for

i nSpect Tor caghemsi nf:. dledei Vi ngurhbge datrabiagfia stie
idfteadiEheMA BrEsSd rARNSHALI BT i h8de al8a 'afliﬁﬂ%e%kg'ting
gidaratin the prism receiving image data of a secon

QrdsSfr 6t he prism generating second area i nage data

10. The system of claim 1 further comprising a
component identification system receiving the image data and

generating component image data.
11. The system of claim 1 further comprising a

component inspection system receiving the image data and

generating component pass/fail data.
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13. The nethod of claim 12 further conprising:
receiving imge data of a third area fromthe prism-
w@emwsnzx1Bng third area i nage data, rotating theCPIB20m/002868
receiving inmage data of a fourth area fromthe prism
generating fourth area i mage data; and wherein an item
is inspected using the first area i mage data, the
second area imge data, the third area i nrage data, and
a fourth area i mage data. 14. The nethod of claim 13
wherein the itemis a sem conductor die. 1 . The
nmet hod of claim 13 wherein the first area i mage data
corresponds to a first quadrant of a sem conduct or
di €2-t hé metbed BorednspageidateomoriEsaends to a

seci@@glqyﬁgrﬁﬁggé)fdattlgemge 'go&c{u_ca %r gl e, the third

ar ea |rrag af A corresponds to a Tolatr B S t he
sef coha %’?%r WY, ks amii%r@eaﬁ-aar ea i mge data
corpggpondstih® mrifsourt h quadrant of the sem conduct or

die v gk f [ C sem conductor die
corrr?%léél ﬁrége% ecei \ﬁ%%a ??rggeé dat & (?freg ?F?@t EBE &FF6m
a §FF§ﬁ?tjg%‘¥1e?%qqqﬁ’gaFF?s%m%ﬁ‘%aialt@age dat a t hat

includes a first section of the sem conductor die;

rogatin IV e data of , a second
argg frglrlnéth[ﬁeeﬂ{éﬁss@r% C%gﬁeﬂf%tgﬁuﬁg%%eCSHﬂp’a?%Hg'rrage

dat§ER%IRY rﬂdll‘alﬁ?egaﬁas‘é%oﬁd'—l‘ééfét pggaofromethe prism;
sepkoendutiQriiding. atda Thesdreikad of claim 16 wherein

t h?anEﬂlg Saed ip?rqsm;
receiving image data of a fourth area from the prism;
generating fourth area image data; and
wherein an item is inspected using the first area image
data, the second area image data, the third area image data,

and a fourth area image data.

14. The method ’of claim 13 wherein the item is a

semiconductor die.

15. The method of claim 13 wherein the first area image
data corresponds to a first quadrant of a semiconductor die,
the second area image data corresponds to a second quadrant
of the semiconductor die, the third area image data
corresponds to a third quadrant of the semiconductor die, and
a fourth area image data corresponds to a fourth guadrant of
the semiconductor die.

21



10

15

20

25

and the second section are each quadrants of the
sem conductor die, and the prismis further rotated to
w@emsnzx1e2 i mage data of all four quadrants of PEEIB2004/002868
sem conductor die. 18. The nethod of claim 16 further
conprising rotating the second area i mage data to
align wwth the first area image data . 19. The nethod
of claim 18 further conprising elimnating overl appi ng
sections of the imge data. 20. The nmethod of claim 16
further conprising analyzing the second- area inmage
data based on a predeterm ned angular relationship to

t he gir§§ area i mage dat a. )
le. method or inspecting a semiconductor die

comprising:
receiving image data of a first area from a prism;
generating first area image data that includes a first
section of the semiconductor die;
rotating the prism;
receiving image data of a second area from the prism;
generating second area image data that includes a second

section of the semiconductor die.

17. The method of claim 16 wherein the first section
and the second section are each quadrants of the

semiconductor die, and the prism 1is further rotated to

_generate image data of all four quadrants of the

semiconductor die.

18. The method of claim 16 further comprising rotating
the second area image data to align with the first area image

data.

19. The method of claim 18 further comprising

eliminating overlapping sections of the image data.
20. The method of claim 16 further comprising analyzing

the second- area image data based on a predetermined angular

relationship to the first area image data.

22



