SPECI FI CATION 10 TITLE: ROTATI NG PRI SM COVPONENT | NSPECTI ON SYSTEM 15

FI ELD OF THE | NVENTI ON [ 0001] The present invention pertains to the field
of inspection systens, and nore particularly to a systemand nethod for
i'nspecting sem conductor devices that uses a 20 rotating prismor other
suitabl e devices to provide a changing viewto a fixed view area. 1
BACKGROUND [ 0002] Conponent inspection systens are known in the "art.

Such conponent inspection systens use conponent inmage data' to perform
conponent inspection. The conponent inmage data can 5 be anal yzed using a
variety of techniques to determne whether the conponent is acceptable or
unaccept abl e. [ 0003] One requirenent for such conmponent inspection systens
is that the pixel density for inmage data that is used to inspect the
conponent nust have a high enough resolution 10 to identify non-conform ng
conditions. For exanple, if a potential defect is one mcron in dianeter,
then the pixel resolution nust.be less than one micron in order to
generate 1image data having a sufficient resolution to identify and

anal yze the defect. In order to obtain a sufficient |evel of 15 resolution,
it is coomon to nove the canera or conponent that is beind’inspected, so
as to-cover two or nore sections of. the conponent. However, noving the
conponent, or canmera is tinme consum ng, and slows the inspection process.
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SPECIFICATION
KRV
. TITLE: ROTATING PRISM COMPONENT INSPECTION SYSTEM
15 FIELD OF THE INVENTION
[oo01] 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
20 rotating prism or .other suitable devices to provide a

changing view to a fixed view area. -




SUMMARY COF THE | NVENTI ON [ 0004] In accordance with the present invention, a
system and nethod for conponent inspection are provided that. overcone
known probl ens with conponent inspection systens and 5 methods. [0005] In
particular, a system and nethod for conponent inspection are provided that
use a rotating prismto provide a changing viewto a canera, so as to
allow the inage data device to generate a higher resolution i mge of the
conmponent 10 without the need for noving the canera or conponent. [ 0006]
In accordance with an exenplary enbodi nent of the present invention, a
system for inspecting a conponent is provided. The systemincludes a
rotating prismhaving a first eg&l ?Eg @?ﬁecond end. The first end receives
a first 15 -image area, such as EFPEY view, and rotates about a '
center pHd2Iso aSomponener inspeetibmfspbitensases thakn Sn |@egerctt han the
first inmge h; . e ircl that is defjned by.the smaller
circle of vi ?@ﬁggnféﬁgr%ﬁg?ggéf%?og r;‘%eﬂ%e%ggn S RAVOE .”‘\é}‘%e_sdéé:&n&oend

r emai ns REFTTOERe FoBRORENE hdnsprEsiopoi nhandoppoutdes inayiewiang anaa t hat
does snotbe chanyPzéd dismAsi QN. vAR; LERIG Fata fyShLENLat, § he,second end  of

t he rota&{e\rﬁgegr{:sm generates inmage -data as the prism rotac%es §6"8s to
- r

gener at & R reompanenst dismagecnhriale (damnaceepbabiened within the

field offowioal ar eane 25-EQ09Fémdite PESS ENSudHIV eI RUh MOV i GRS R Yy, | MPOT t ant
techni cgl Sggr\égntgge%. %}ﬁeirﬁorta t technical advantage of “the present :
i nventi 6n i s a EystARTa Hod FEGFLERs HREL HRRPE GRsoridiits iFhieedti | i zes a
rotati ngoprinspeot theecoapionahlke mist dduvees HEgal lWuyhc aERN8Rich 0 be

! nSE§Ct ed Wdegﬁri%“@&:—%onfoming conditions. For example, if a

potential defect is one micron in diameter, then the pixel

resolution must be less than one micron in order to generate
image data having a sufficient resolution to identify and
analyze the defect. In order to obtain a sufficient level of
15 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. However, moving the component. or camera is

time consuming, and slows the inspection process.




30 nunber of inage data sets, where each inmage data set is generated when
the prismis at a different angular position. 3 In this manner, nultiple
detail imges of the conponent can be generated w thout noving the
conponent or canera. 100087 Those skilled in the art will further
appreciate the advantages and superior features of the invention 5
together with other inportant aspects thereof on reading the detailed
description that follows in conjunction with the draw ngs. 4 BRI EF
DESCRI PTI ON OF THE DRAW NGS [ 0009] FIGURE 1A is a diagram of system for
perform ng an inspection in accordance with an exenplary enbodi nent of the
present invention; 5 [[0010] FIGURE 1B is a diagram of a conponent in a
field of viewin accordant@MiRYh ofnTHEehpVEMYI@nbodi ment of the present

i nventiopgodsq011] 15 QREGLGnks a6, 2a % a_lens apparatus that is used
to focus i page data at view ng a%gg;ggggég 633%]1?Y?§ﬁ%?ﬁi)?ss%ﬁﬂﬁﬁgran1of
a light 39 aysfitssosd®r assmponepti sanspeation sgseenpfovided otiidig pri sm
(0013] Hvddomd hoandbaehashefwi sy Lok s ' cohponents in
accordance w th an exeﬁplary ed%odinen ongh§g§E§§§%§€ ?%@eﬁ?ﬁéﬁf 15
[0015] Pt 33 is a diagram of systemfor quadrant data &nalysis in

accor danp@osi t h amnexenml iy aepbedi e ah8€ meRHBFE M, né!&gﬁ(;r%}ft [0015]
g '

Fl GURE is a,flowhart of nethod for performn
| ..ﬂins?)e ged that use eFt) rotating prism to provide

ction are provi
a changing view to a camera, so as to allow the image data
device to generate a higher resolﬁtion image of the component

+ 10 without the need for moving the camera or component.

{006} In accordance with an exemplary embodiment of the
present invention, a system for inspecting a component is
provided. The system includes a rotating prism having a.
first end and a second end. The first end receives a first

15 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 laxrger ciréle
that is defined by the smaller circle of view as it rotates
-around the center point. The second end remains centered on

20 the center point and provides a viewing area that does not
change in dimens;ion. An image data system at the second end
of the rotating prism generates image ‘data as the prism
'rotates S0 as to generate two or more sets of‘jmage data
that are contained within the fieldlof view area.

25  {0007] The present _invéntion 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 suitabTe ™
devices to ‘allow a component to be -inspected by gathering a

30 number of image data sets, where each image data set is

generated when the prism is at a different angular position.
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an inspection using a rotating prismin accordance with an 20 exenpl ary
enbodi nent of the present invention; and [0016] FIGURE 5 is a flowchart of
a nmethod for inspecting conponents in accordance with an exenplary

enbodi ment' of the present invention. 5 DETAILED DESCRI PTI ON OF PREFERRED
'EMBODI MENTS [0017] In the description that follows, |ike parts are marked
t hroughout the specification and drawings with the sane reference

nuneral s, respectively. The drawing figures 5 mght not be to scale, and
certai-n conponents can be shown in generalized or schenmatic form and
identified by commercial designations in the interest of clarity and

conci seness. [0018] FIGURE LA is a diagramof system 100 for 10 perform ng
an inspection in accordance with an. exenplary enbodi nent of the present

i nvent i o™ Syt M Us d  Lrl6t atdd lpdmegiero Yenthat eorperentatan over a
field of mi @eneirhabdi $itRe@emdAMY dnki ebfbdfevi 6 QfaRe£AMEra, So as to
al | ow cor ts to be in cted without npving the 15 conponent or the
caner a. Fﬁg{lbg]q SystBffgod 'lsr&ﬂ“}de@ rotat ARG pHidm Terthest aPPRECIFES sm 102
can be usetk t advanraties aandnagepbiost anféffgees area 10Ret 0igv¥heIbMg area
106. Thu a.yiewer at yiew n area 106 wi Il see an_inmage Of. what, is ‘
cont ai-gnecsjt?ﬂettéleﬁ ?’ﬁﬁge‘%eﬁr é&‘pfﬁé‘?&i\hﬁ%‘eﬁﬁ s%f'% R_E SR ERY a¥% ot ati ng

" pri sm 10Xetadfletesledaripd inat ethdthafodlywewem atonfagethoea wi®d whd d - be '
able-to ng%%ri}zl sview ng area 106 through rotating prism 102, but that this
vi ew woul d on be that of a rotating _




viewing area 1.06. In this manner, a field of view can be 25 enconpassed at
viewi ng area 106 by rotating prism 102 that 1is larger than the field of
view that- can be directly covered by viewing area 106 wi thout the aid of
rotating prism 102. [0020] For exanple, inmage data system 110 can be
used-60Y 30 directly generate imge data for conponent inspection or for
ot her suitable purposes. In this exenplary enbodi nent, ' conponent

i nspection can be performed by determ ning the pixel density required to

i nspect features of the conponent, 6 such as by deternmining the area that
must be covered by each pixel in order to provide the required | evel of
detail for recognition of damage or other conditions. |If the nunber of

pi xels required to |nsR§ct an entire conponent is greater 5 than the nunber

of pixels generated bPRFhageEHatEF T O THB DBAWERES desired level of
detail, [goasul d lrecUREESBaiy aodlggy@ut& SPIRaN el Ob e L FBSR1 ARt A, System

110 in qggﬁr ggnerate |na e dat t he tire pnent ot.at.i ng
prism I 5&% 56 useachr%?%V|de t ea?ﬁﬁﬁ éihﬁfcﬁéﬁ%g‘@ﬁﬁFr 1% onponent
t o i mgePTRASRtsyiswventie®: wi t hout noving either inmage data system 110 or

the eonpgmramt. | nprBbREMRANGE, a r@i@éﬂd&ﬂﬁ'é%éﬂﬁoh&n{:o %feqd @%&L& an axis
such t hat VIeMAﬁg area 106 renal s1nthe fjeld vie I ma dat a
g

system 1to BiE® ECEPEE*109 Mofht & oF 5 %ﬁ%l%ﬁ@@?%mﬁﬁtlgfar or field
of vi ewRdfRenENdoMpREEeR: t he entire conponent. [0021] Rotating prism102 -

i ncl udesiauizgm r okatiRE HYSILM dD8r 4% 15N oldd Y sust QR 198, «can, be
dlsposed a%P% fgghgtimé%éndé¥2_%%?vq%%gngea;hg'deV|ce that holds rotating

10 [0012] FIGURE 1D is a diagram of a light array disposed
about a prism rotation system for a rotating prism;
fo013] FIGURE 2 is a diagram of a system for inspecting
components in accordance with an exemplary embodiment of the
present invention;

15 [0014] FIGURE 3 is a diagram of system for guadirant data
analysis in accordance with an exemplary embodiment of the
present invention; '

[0015] FIGURE 4 is a flowchart of a method for performiﬁg
an inspection using a rotating prism in accordance with an

20 exemplaty embodiment of the present invention; and
[001e6] FIGURE 5 is a flowchart of a method for inspecting

- components in accordance with an exemplary embodiment of the

present invention.




prism 102, can include notors or other notive devices, 20 |lighting

el enrents, and other suitable conponents. Prism rotation system 108 is
coupl ed to quadrant inspection system 112, which is also coupled to image
data system 110. Quadrant inspection system 112 and i mage data system 110
can be inplenented in hardware, software, or a suitable 25 conbination of
har dwar e and software, and can be one or nore software systens operating
on a general purpose processing platform As used herein, a hardware
system can include discrete sem conductor devices, an application-specific
integrated circuit, a field programable gate array or othv~_r"-__ 30

sui tabl e devices. A software system can include one or nore objects,
agents, threads es _of code, subroutines, Earate sof t war e

appl i cations, §§FA&@§BaBF§C%§%RﬁQ§QO (ﬁﬁ?EERﬁEPh NBOPENENEFe (object) code,

two or mbe@rt) nes mf cledledeBeripoion WARE CUIIRSEONDD DPeSPhiear @re
uitabl e software architectures. In

appllcatl dat abases or other..s

one exenp%gﬁ/d £h HHSHT RN | de ST cayiPBmatsh FREVHRES oMdtBr thSre 1ines
of code #@ma gef@rmcqomtpmlsof tneepecappkileat | he sicdwiasy Biyueer ati ng
syst am 5H§¥ r I 0 o] ecific purpdse software
applicati nEQQ gvﬁgrggggg Enatg%ﬁkgéguépmgogﬁatﬁt§a€o§hat2“1é%ns,
as "coup%%s"geaﬁéaltéﬁbleér" cahemtiade foxphysindl dolemédtfied (dych as a

- COPPEr  COARRHELAM ad\@sagﬂatl&%mefﬁ ' %e(SEﬁlﬂsﬁésf:thEghclé Moy, gassi gned

‘menory |ocations of a data nmenory device ogi cal connection (such as
t hr ough FRFiANSFH-es of, a sen1conduct|ng devi ce), other suitable
connect i pigsglor aF:cwmzabIm cambi nat | @lagptans UCHE COBPEELIMONA 00 | EoRNE

exenplary
performing an inspection in accordance with an. exemplary

embodiment: of the present invention. System 100 uses a
rotating prism to generate image data over a field of view
that is larger than a field of view of a cafnera, so as to
allow -~components to be inspected without wmoving thel

15 component or the camera.

{0019} System 100 includes rotating prism 102. Rotating
prism 102 can be used to transfer an image from an dimage
area 104 to a viewing area 106. Thus, a viewer at viewing

area 106 will see an image of what is contained within image
20 area 104, where this iwmage 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 thwrough 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 -
25 encdmpassed at viewing area 106 by rotating prism 1021that
is larger than the field of view that can be directly
covered by wviewing area 106 without the aid of xotating:
prism 102.
_ [oez20} For example, image data system 110 can be used to i
30  directly generate image data for component inspection or for
~othexr  suitable purposes. In this exemplary embodiment,
component ihspection can be performed by determining the
pixel density required to iﬁspect features of the component,

6
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enbodi nent, systens and conponents are coupled to other. systens and
conmponent s through intervening systens and 15 conponents, such as through
an operating system [0022] |Inmage data system 110 generates imge data for
an area that corresponds to viewing area 106. In one exenplary

enbodi nent, inmage data system 110 can include one or nore |enses, picture
el ement (pixel) arrays, and other suitable 20 i nage "data generation
conponents. For exanple, imge data system 110 can generate a 1024 'x 1024
pi xel array or suitable arrays for capturing the inage presented in
viewing area 106. [0023] Quadrant inspection system 112. controls the 25
generation of image data by inmge data system 110 and the rotation speed
of prismrotation system 108. in this nanner, inage data system 110 can be
used tc)ﬁﬂ§btaFeanﬁgéermanangrbh¢aasnnt&ﬁ@tenmunbeﬁa@ﬁn@ﬂﬁﬁsbyhahcnnconpass

t he en@um&lceﬁpQﬂﬁm&-hﬁbnﬁréﬂ§ﬂ§céﬁ@ ré§ﬂ¥¥33r§b§gutgg dE@%gL .30

view and.the i e a one or nents coul |nspected
usi ng s?%te gagnsu%hgaga%ﬁe?ﬁ Qe o 4%& G Its thfcgHpRSSed by the
first h&ifkeds wieauiiredd tof vnenﬁcandnaengewendxnmﬁmnﬂﬂmt1$SQreﬂa@ﬁpassed by =
a sesondnhal thef nhiiserf bel 19&1%"@&‘%&:‘@@%@‘3}3@ eglqg%ng Ve ggfs, 0ty p each - o

quadrant w, ., ar | n ot hér sui'tabl e contrrgurations.

[0024] @ag:r anté?%zslf)ee tgﬁfe%y e e ant Gl ¥5uLda ROnARERISSIOrt e he
angul ar "@Vspltdcenenrpofcnrage ditage gémer abgdtby i nBge idataraeystign 110. For

exanpl e geheaktd esmayd Nadhe bk da{axge%&gbﬁqn»ehenRo@ggahgg%ﬂén%m 102 s,

ina f t position have an_angu] ar di spl acenen
|1§. cp n%y to provi egthe 3.mag'?a data of the entire

be use

10 component to image data system 110 without moving either
image data system 110 or the component. In this manner,
rotating prism 102 is rotated about an axis -such that
viewing area 106 remains in the field of view of image data
system 110 but image area 104 rotates around and covers an
15 area or field of wview that encdmpasses the entire component.
{0021} - Rotating prism 102 includes prism rotation system
108. Prism rotation  system 108 can be disposed about
rotating prism 2102, can be the device that holds rotating
prism 102, can incliude motors or other wotive devices,
20 lighting elements, and other suitable components. Prism
rotation system 108 is coupled to quadrant inspection system
112, which is also coupled to image data system 3110.
Quadrant inspection system 112 and image ‘data system 110 can
" be impiemented in hardware, ,Software, or a suitable
25 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..

30_ suitable devices. A software system can ixiclu_de one or more
' 'objects, agents, threads, lines of codée, subroutines,
separate software applications, user-readable (source) code,
machine-readable {cbject) code, two or more lines of code in

two or more corresponding software applications, databases,

1




features in imge data that is generated when rotating prism 102 is a
second position. If rotating prism 102 is generating inage data of
guadrants of a die having straight 10 rows of features that are being

i nspected, then the angular orientation of the features in the first
guadrant inmage data can be 90 degrees displaced fromthe angul ar
orientation of the features in the second quadrant imge data. Quadrant

i nspection system 112 can rotate the imge data, rotate the 15 anal ysis
frame,, or otherw se conpensate for changes in the angular orientation of
data sets, so,as to allow inspection of inmage data fromdifferent sections
of the field of view to be perfornmed irrespective of the angul ar
orientation of features in such sections relative to features in other 20
sections?r[eﬁksr]Sﬁ&tiﬁ&?iEbfswardia@phﬂhaﬂtuxesonpanenﬁnéZQxémprarﬁield-of
vi ew 122eﬁxﬁoa§tﬁ@1&@arb@es&ﬁ$ha?é‘ SXE Atk %’Hl‘i@z!d’ée%[ 3 e pfége%t

|nvent|on onent. 120 cgﬁtbe enconpassed * by f Vi ew
rotating®i maé;3 arSa M GFRHF St BKROSSs spfiwage ﬁtﬂ@rﬁqa&lé’ﬁ orF“§§"staeﬁm 108 is
rotated #A tperaiingctsiyenenf, tdrel avneworn ndx@REi48s tdfencécné s‘&nquaadr ant

i mage; dagpecSLLONGu AR all s BYL A8 cabBbhd augdrants | ?‘Dt ‘o quadand

fourth quadrant i e data_can be generated that corresp on rants
of semi coRdlct of “HWE 1237 ?(Eﬁvl §9uN3pe  LEXWS o P BF SEAPEBHERICt or die
120 can ahdo' wupdedonpassedinslcte hh@hyﬂmbalpbenﬁeﬂtiémmkgﬂdﬁ a8 es could

enc 820 oMBBEEoLNE U 091208 PMRLbnEAPYEN tanddd UE! Nilbo.geas. that

faII out Si f sem .conduct or . In exerrp ary e
syst em jﬁfﬁncg }beasifss‘t@al mﬁgtﬂrg cgtlons of a data memory device),

10 a logical commection (such as through logical gates of a
semiconducting device), other .su-itable' connections, oxr a
suitable combination of such connections. ‘In one exemplary.
embodiment, systems and components are coupled to 'ot:her.'.'
systems and components through intervening systems and

15 components, such as through an operating system.

[ooz22] 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 ohe or more
lenses, picture element {pixel) arrays, and othexr suitable

20 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.

[00‘23] Quadrant inspection system 112 controls the
25 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 suitablé- number of areas that encbmpass the
entire component being inspected. Depending on the field of. =
30 wview and the image area 104, one or more components could be.
inspected using system 100, such as where a first component
is encompasrsiad by the first half of the field of view, and a
second component is encompasééd by a second half of the
~field of view, where a component lies within each quadrant -

8




.inspection of all dies cut froma wafer, or other suitable conponents.
[0026] FIGURE 1C is a diagramof a lens apparatus 126 that is used to
focus inmage data at view ng area 106 Light 5 array 114 is shown di sposed
on prismrotation system 108,. such that the |lighting generated in inmage
area 104 remains wuniformregardless of the angle of rotation of prism
rotation system 108. As shown, rotating prism 102 reflects |ight from

i mage area 104, such that the field of view seen 10 fromview ng area 106
enconpasses the entire field view, whereas the inage area seen fromi nmage
area 104 enconpasses the focal point of |ens. apparatus 126. [0027] FlI GURE
1Dis a diagramof a |light array 114 disposed about a prismrotation
system 108 for rotating 15 prism 102. As shown, light array 114 can

i ncl ude <& pduet ifdlelar P&y vakwl BB Lighdishear stitemisuidcalilieuhbghtsst hat are
used topgtpid PtalnQ%agggﬁgant15}g@%kggnpatggggekegargless Qf, the angle of

ori entat | on prism rotation rotating prism
[0028] 1&FSIBIRSRSN, ?VstEﬁ?lO@%lad"sedhts@lﬁé‘ﬁﬂ‘@F% Pﬁspé‘éﬁ%n CB’f‘f—aone or

nore conponenited SystamddOdata owg;stahxmhodensﬁﬁ esxdniplae, obdaduied by using
a rogatig 3‘9 dd SIRddE PG LR dhd %“’i-o%’&tt‘ﬂt' (81l $0% visew to be
APoF ig flkeMAse

| nspect e W t hout™ novi ng e I mage data corrponent

mul ti pl &idEparsitsdamaye h%?sepefert eRNIwlfeh ca:ssmllaésemw felemiye to

sen condiscittiresafier imageothes &natabbegen@ﬁ@e@alﬁwncmm@e ¥Wahed so as
ooy LI NG ObeBlaq! RO (RLA SYSREM QL SRHRGNPhiad O HLORE 2 18

a di agram of syst
generatlng image data of guadrants of a die having straight

10 rows of features that are being inspected, then the angular
" orientation of the features in the first quadrant image data

can be 90 degrees displaced from the angular orientation of

the features in the second quadrant image ‘data. Quadrant

inspection system 112 can rotate the image data, rotate the

- 15 amalysis frame, or otherwise compensate for changes in the
anguiar 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 zrelative to features in other

20  sectioms.

[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

25 124, If prism rotation system 108 4is rotated 3in the-
direction of the arrow in FIGURE 1B, then fir¥st guadrant
image data, second quadrant image data, third quadrant image
data, and fourth gqguadrant image data can be generated that

_ correspond to quadrants of semiconductor die 120. Likewise;
30 areas outside of semiconductoxr die 120 c¢can also Dbe
encompassed, such that nﬁlltiple semiconductor dies could be
-exicompassed where the dies are small enough to fit within
areas that fall outside of semiconductor die 120, In this'
ex_gmplary_ embodiment, systém 100 can be used to perform
9




30 inspecting conponents in . accordance with an exenplary enbodinent of
the present invention. System 200 includes prismrotation system 108,

i mage data system 110, quadrant inspection system 112, prismrotation
controller 202, imge data acquisition control 204, and quadrant data
anal ysis 10 system 206, each of which can be inplenented in hardware,
software, or a suitable conbination of hardware and software, and which
can be one or nore software systens operating on a general purpose
processing platform 5 [0030] Prismrotation controller 202 controls the
speed of rotation for a rotating prism 102 in conjunction with prism
rotation system 108. In one exenplary enbodi nent, prismrotation system
108 includes a support and associated nmnotors or other notive devices that
are usedaspastrionolofareD) digbecof Fodmt howaderspest ofheotativibiaf a
rotati NGedidch@ntsPri smrotation , controller 202 can adjust the speed of

rotation ‘{50%6638 to_correspond.to an_i mage data system 110 frame generation
rate or b sui FABPB®f &% of 8. 9 0BRTEAhefE dat beBe q@ARSREESHSCIRS ol 204

cont rol slA@Ee uk3adaba reyskennhl E&Q%\?Wi&dﬁ?%&'@tﬁﬁ' 3l t hat
corr s_poanrq%to t‘ﬂg.rat of r%;ﬁatloglnof prismrotati on system . I'n one
exenpl ary “€bo ht, S?‘%e DPSEEn P Phbifer BPEGCHER FVaEeEntIL8 or for ‘
ot her s vl | tdhady ddses . tightinhagenopgediam iwggesitrean Joantradai2d4 causes
an i mgeutdoam?0raystameds0 Le ceﬁéur&lgl@geoﬂatfo@g%t'a/f'tg)ﬁq%ggzea

0

enconpasss dtb?%nw ewing area 104. |l rmage data_acquisition con
" recei ve§ g:lﬁi dHPr SYSEEBn Phre Qi AP FREM-DHRIETh 1ShTdiie&ts202, so
as to edsghs tthem timegemmgeaddtta, such that the field of view seen

10 from viewing area 106 encompasses the entire field view,

whereas the image area seen from image area 104 encompasses
the focal point of lens apparatus 126. ‘ '
[0027] FIGURE 1D is a diagram of a 1light array 114

disposed about a prism rotation system 108 for rotating

15 prism 102. As shown, light array 114 can iﬁclude a partial

* array of LED Lights or other suitable lights that are used

to maintain a comstant 'lighting pattern regardless of the

angle of orientation for prism rotation éystem 108 or
rotating prism 102. '

20 [0028] In operation, system 100 1is used to pérfdrm
inspection of one or wmore components. System 100 allows
pixel densities to be obtained by using a rotating prism in
; wanner that allows an entire field of view to bé inspected
.without moving the image data system or ‘COmponent:.

25 Likewise, maltiple compbnents 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 ox component.
[0029] FIGORE 2 d4s a diagram of a system 200 £8E

30 ins,pecting' components in . accordance with an exemplary
embodiment of the present invention. System 200 dincludes
prism rotation system 108, image data system 110, quadrant.
inspection system 112, prism rotatioz_z éontr_oller 202, image

data acguisition control 204, and guadrant data analysis
| \ - 10 : |




IS generated in synchronization with the rotation of 25 rotating prism
102. [0032] CQuadrant data analysis system 206 receives the image data
generated by inage data system 110 and perforns quadrant analysis on the
data. In one exenplary enbodi nent, quadrant data anal ysis system 206 can
al so perform-a'r"ea 30 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 itenms within a die or conponent, and can conpensate for the
degree or angle of 11 rotation froma reference point. In one exenplary
enbodi nent; quadrant data anal ysis system 206 can identify . such features
in a conponent image data set wthout rotating the inmage set, can

conpensatg, fhe iJpmge gg&g] set Jhoknangyl a}ge §mé9g§%%ggﬁ Qr, c&[}:&&lj orm ot her

sui tabl e unctlons 003 I'n operatlon , @ conpdnent
such as % §é”ﬁ1’r80nd15’6t ord di 8ui Rl n%?i@&]&f:mrethe haé\ﬁé'lal’ﬁf 3t ai |
that is reedtwaed, waddl ehliebwicsd reguicne tbe Gickd OsolfewaR¥etyAfenishe | mage

dat a gengy, p%gﬁegn%¥§%8g1%ontro g%ogg %Qogggggghf ingggrgata for the entire

conponent ste a rota MENNET that image
data Por epﬁglentl?élﬁ6nﬁ@ﬁéﬁﬂo%aﬁoﬂérgéhéFaﬁ%ﬁfwﬁ@%@ﬁ@lﬂnﬁhﬁgﬂﬂﬂgd i mage

dat a genesfati®tatsist efodr a heotaipeN eflkismnd oburiheconguhewsch Ofvidhgl €s of
rotation_tQ_he sat or, ther 15 by raotati t he e data,
rotatlng ggglﬁéoe |on gg L lsgentl%élnjycoﬁﬁgmggggyoﬁﬁyj “F@% ‘of the
i mage daﬁﬁlsmegﬁﬁéFé§§ §W5Fﬁ@ éﬁ@lénﬁlu £5 et SUPPET torrdch angRsiageit abl e

motors or other motive devices that are used to control an
iD angle of rotation or speed of rotation of a rotating prism.
Prism rotation . controller 202 can adjust the speed of
rotation so as to correspond to an image data system 110
fra{ne generation rate or other suitable factors.
{00311 Image data acquisition control 204 controls image
15 data systerﬁ 110 to generate image data at a rate that
corresponds to the rate 6f rotation of prism rotation system
108. In one exemplary embodiment, image data can be
generated for guadrants; or for other suitable areas, such
that image data acquisition control 204 causes an image data
20 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, s0 as to ensuré that the image data
is generated in synchronization with the xotation of
25 xotating prism 102, |
- [6032] Quadrant data analysis system 206 receives the
‘image data generated by image data systém 110 and performs
- gquadrant analysis on the data. Inh one exemplary embodiment,
quadrant data analysis system 206 can also perform afea
30 amalysis for areas corresponding to one-third of the
circular field of view, one-fifth of the circular field of
_iriew, 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

11




manners. [00341 FIGURE 3 is a diagram of system 300 for quadrant 20 data
anal ysis in accordance with an exenpl ary enbodi nent of the present

i nvention. System 300 includes quadrant data. analysis system 206 and die
i dentification system 302,, feature -identification system 304, and'
feature inspection system 306, each of which can be inplenmented in

har dware, 25 software, or suitable conbination of hardware and software,
and which can be one or nore software systens operating on a general

pur pose processing platform [0035] Die identification system 302
identifies one or nore die quadrants or other die features frominage dada
, 10 in one exenplary enbodi nent, a sem conductor die can be inspected
such that the known di mensions, angular  orientation, size:of the die, and
f eat ur esTFEHE di BFTUn Be TBESHERCE dePiff ne t hdPandthear WA on’ of
the di e embedirssit, ofuathgetdalsta Dhealwend | fysaehonosy sd=eim 3shdiys 12

al | ows . quiads ot:her, ' of L et .. dentified based on
di e perinet e?fgdéeﬁlgcregr t:L?)lt ﬁer%%gl%iotﬁggfzegm%ggg&?%ﬁ% e%ljtl%lgte F¢ETTE cati on
syst em 36 | H3lS 1988 578 ComBpnfBEe Feat imege viatr reef star smawege data.
I n ose mxtenpian.y et peAf oot asthle suieilld Fahcehoayst em 304 can be

~used in jLnct i ] ise_ideptd.fication st em 302 such as- where
feature oca#i ons.(}glr\ég etr%(#ﬁ%(nél ast}fs\}:een&ggddqoeaf%%vsf’h%t SOUHSEE™ di"¢ “Guadr ant
data, or2®tRerSdrradretemt die 100l iteevimmeqtas ivketglenbef Lledelowtsyst em

304 can dooaile chAat il eSednlli Sl Swohld NBgee B fe Wrbh@ite I €gar €ik0 tbhe
angul ar be wmoved. or the image data generation system to be moved to
. 10. generate image' data for the entire component. System 200
controls a rotating prism in a manner that image data for

the entire' component can be generated without wméving the

image data generation system or the component, and further

- allows for angles of xotation to be cémpensated for, either
15 by xrotating 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] FIGORE 3 is a diagram of system 300 for quadrant

20 data analysis in accordance with an exemplary embodiment of
the present invention. System 300 includes qguadrant data
analysis system. 206 and die identification system 302,
feature -identification system 304, and " feature ;i.nspéction-
system 306, each of which can be implemented in hardware,

25 software, or sunitable combination of hardware and software,
and which can be one or more software systems operating on a
general purpose processing platform. '
[0035] 'Die identificatiom system 302 identifies omne or
more die quadrants or other die features from image data.

10 In one exemplary embodiment, a semiconductor  die can be
inspecté.d such  that the known dimensions, angulax
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 Iimage "data. Die identification s‘ystem' 302 thus
12




orientation of each quadrant or other suitable data. In this exenplary
enbodi nent, features having predeterm ned inage paraneters can be | ocated
using suitable inage data 15 anal ysis processes that do not require the
angular orientation of the features within the inmage data to be known.
[ 0037) Feature inspection system 306 receives feature inmage data from
~feature identification system 304 and 20 perforns feature inspection,
conponent inspection, or other suitable inspections. In one exenplary
enbodi ment, feature inspection system 306 can receive the inmage data
directly and can analyze the image data to | ocate defects, such as where
the defects have a known size, shape, color density, 25 pixel brightness
characteristic, or _suitable paraneters that allow feature:inspection to be
per f or M\ EhoFPa TR DusPy  Ptham | Bpckgonre péri fibeer diei ntipyi Yeal
f eat ur esidsnt hfhed hdaseide, omr dithgferSnictakl asalLmert Sotdkewhgeabvigat ure
i nspectighRaSystem 306 can receive conponent image data from __ 30 feature
identification system 304, die identification system 302, or other
sui t abl 699y81 ens, Fefdixan ifert bf hsdtdamur ey stempdeni oiddasation one
pr evbousiy-haoat datuecper viEiEi Sa SOAPYENLGagll QhHEr Slirhabhge dat a.
Li-kew se, oLh gﬁ%é&{)l progesses -ca l.sq or_.alternatively be used. 13
ne . . : . . .
[0038] In o%era:f_l.on, system 3 Tb"‘erre’r o}%%rfa%%? 'Sti.lfnarﬁi'sﬁ‘ﬂ%p%%qtl‘é?rn of
" conponehts UERE fidatAmimidiiey iwidde dat ol deptiefiatedddm mysfemcian with a
rotati nguphi a8 Whesleenf Shrenl 1 O0E: HRdramd SxRbwAt Banh stuikakle ggctions of
COMPONERLScnScdtCBall, Wuf8: dREnl "ARES! °dyr WIHLA SRS 4I¥A N0
10 likewise, feature identification system 304 can locate
features in sets of image data without regard to the angular
orientation of each gquadrant or other suitable data. In
this exemplary embodiment, features having predetermined
image parameters can be located using suitable image data
15 analysis processes that do not require 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
20  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 known size, shape, color demnsity,
25 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 couponent image data from . =
30 <feature identification system 304, die identification system
302, or other suitable systems, and can pexrform feature
* inspection based on previously-located - die perimeters,
components, or other suitable data. Likewise, other

suitable processes can also or alternatively be used.
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outlines of the die or other conponents that are being inspected, by

identifying features within the die, by identifying damaged areas, either
with or without adjusting for the angular orientation of the features, or
in.other 10 suitable manners. [0039] FIGURE 4 is a flowhart of a nethod
400 for performng an inspection using a rotating prismin accordance
with an exenplary enbodi nent of the present invention. Method 400 begins
at 402 where inage data is 15 received. In one exenplary enbodi nent, the

i mge data can be received through a prismor other- suitable devices that
convey image data froma first area to a viewing area, such that rotation

of the prismor other device will allowa larger field of viewto be
enconpassed at the VI eW| ng area 20 than woul d be enconpassed- di rectly from
the view f%?‘{ ea tg_gr edeterm ned pixel density and a pr edet er m ned

pi xel di ze. oﬁﬁ RO heFYSE6Reetfe0 t(?eifO"TiPIx‘[““OO%‘]a XgidoA%bnponent

edges ar elﬂlmnhlfomedofl ncomponeeke npEt y feabodienentis ingpgémndad a dal ysi s

can firstqdeatidsd gﬁééigﬂgﬂ ti of, cQR }ﬁq\&gé S%Fg]: edges
or sui tab%7 ¥ el watnol ey ata. _LiKew se, ﬂ;:ofe

ﬁ]‘gatath% used to allgnthelmae

conponent afrét%of’rré’ﬁﬁfi?’eﬁ iEpRhet I‘?‘é’c‘:ﬁﬁﬁod’fcaﬁmﬁ’m directly
to 406 [@@clﬂl]aSAtdileﬁ,feiacburlt&s whtheotédie conplonerst aye 13&mﬂigmngf|ed I n
one exemﬁmmogfwe tdl% feat Y2 alom EntfEDT id£d Dage %g;se 4 on

predeternj ned relationship of the features to ope or nore edges,
Known ol CHITRESTER, ( Y 1 AACTHTTIEE PR MEHke- 1 Gibe dident H71 od
wi t hout - plentidiyshy |ddamatgefdy|a1@atshe edohponenithedgeswithdite adjidtdng
for the angular orientation of the featurés, or in other
10 suitable manners. '
[0033] FIGURE 4 is a flowchart of a method_ 400 for
performing an dinspection using a .rotating prism in -
accordance with an exemplary embodiment of the present
. invention. Method 400 j:)egins at 402 where image data is
15 received. In one exemplary embodiment, the image data can
. be received through a prism or other suitable devices tihat_
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 wview to be encompassed at the viewing area |
20  than would be encompassed- directly from the viewing area
with a predetermined pixel density and a predetermined 'pi;:ei
array size. The method then proceeds to 404. "
[0040] At 404 component edges are identified. In ome
.exemplary embodiment, image data analysis can first req;iire
25 identification of component edges, such as die edges or
suitable data that is used to align the image data.
- Likewise, i1f component image data is not required, then the
method can proceed directly to 406. o
[0041] At 406 features within the cowmponent Tare
30 identified. In one exemplary embodime'nt', the features can
- be identified based on: a predetermined xrelationship 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
14 '




14 orientation of the conponent or section of the conponent being
anal yzed, or in other suitable manners. Likewise,' if identification of
features within the conponent is not required, such as where defect
identification can be 5 performed based on known i mage data characteristics
of defects, the nethod can proceed directly to 408. [0042] At 408 feature
I nspection is perfornmed. In one exenplary enbodi nent, the features can be
i nspected after correcting for angular rotation, after |ocating the
features 10 relative to an edge, or in other suitable manners. In another
exenpl ary enbodi nent, feature inspection can be performed by processing
the image data to | ocate defects based upon known i nage data
characteristics of such defects. Likew se, a suitable combination of
processeSTtEH Y Usett the Trewrmtdod themsqrdeecdss t @ndl Godfd3l At 410
it is debetmg neshwhaid)erod e, i QSRECLLRN 4 « GRIRISLE: siglg{\?was whet her al |
quadr ant §3afe A %ig}%veogeeg i nspect ed, whet her all” f e&rureéssr *donponent s
have been 1Rspected, of ~whetherSRidititdi® fthEgecampenest r ggui met. | f 20
the i nspeRIWditd:s marchcomsl etwhenteen ddfizaret hatkrigaeedscho <412 waere the
pri s orpetfitdfmedeVbe8edS &9t FLEHm | : I enbodj fENt, the -prism
ApdoE ﬁé‘ég"g ‘gfé%%?%‘i%“a?{lqsrmﬁ of an

can be r t t hr ough, foyr quadrants~so as
‘entire ds)':}e%cg%ﬁd&cfaogeﬁ}ll%. kBT WEebHEeSEAYshPr 608t i on angl es 25 can be
used, alf0%4Pge data40dn Pmatgenermese@rion §6 peerbenekny etenenL
i nspect ieaRupiehyt Nalbdikmer 0tdld OR.l t required, or other suitable
procedurgs. can be gsed.l The mt%ogféﬁ%ﬁggef ﬁgr%ns 640_?15?&‘“&3 after

or angular rotation, after locating the features
10 relative to an edge, or in other suitable mamners. In
another exemplary embodiment, Ffeature "inspection can be
performed by processing the image data to locate defects
based upon known image data characteristics of such defects.
Likewise, a suitable combination of processes can be used.

15 The method then proceeds to 410.

' [_0043] 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

20 the inspection is not complete then the method proceed‘s‘to'

412 where the prism or other device is rotated,. | In one

exemplary embodiment, the -prism can be rotated through four

gquadrants so as to generate an imége of an entire

"semiconductor die. Likewise, other prism rotation angles

25 can be used, all image data can be generated prior to

rerforming eléme_nt insj_::ectio_n- such that prism xotation is

not required, or other suitable procedures cé.n be used. The
method then returns 402.

- ' [0044]_ If it is determined at 410 that. inspection S
30 complete the method proceeds to 414 where the inspection
results are output. In one exemplary embodiment, the

Jinspection 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

15




[00441 If it is determned at 410 that. inspection is- 30 conplete the

nmet hod proceeds to 414 where the inspection results are output. In one
exenpl ary enmbodi nent, the .inspection results can include a pass/fai

i ndi cator. as to whether or not the conponent should be accepted or
rejected, such as control data that causes a failed conponent to 15

mar ked or renoved. Likew se, additional indicators can be provided, such
as notification data that additional operator reviewis required or other
suitabl e data. The nethod then proceeds to 416. 5 [0045] At 416 the next
conponent is noved to the inspection position. For exanple, the conponents
can be on a novabl e support such that the next conponent can be noved

into the inkﬁgctlon position é movi ng the support. Li kewi se, the, canera
can be of*ETOVEDI EBOPRort IdERVERSL EédﬁﬁéOEQ#eﬁ&dF§a#9VédQﬁ@-ﬂh% next

_conmponenprovidat hemctuidsahios i fREaEL6s eda taNt et Usedh t Idiga TRdpochiidien
returns {o.402. 15 [ dedd) o(}p%t"i{[éxor&uﬂ%ﬂali%d d4Q0b: Zféieed 9.l |(¥ ect

conmponents usin tating prismoor sUita Vi CeS hat al | ow t he
vi ewi ng BF%%F?Q?l&? éﬂénged wi t hout noving the 15 conponent, the canera, or
ot hersm s€o¢eki ng acti ans. that néedtaycbﬁgonaﬁaechlsonnwwaess;o Matreod 400
can thus; USE rease_t he inspecti spee ere _noving

t he cane%%? qnh%%ﬁ@%%’%equf%%é norgi %ﬂFhaﬁmPSPﬁ %Sncﬁp &ezﬁFﬁsn1or

ot her sufflt%Y%bhte\ﬁtmrtz@l{c@omatFlt@sREegtu sogpiioeRthaem dfe anamschod 500

for inshesdi ngheonNpASEEESid AE6HLCiRRce Bgrt hmatigyenphar y sgsghadi.nent of
the pr esﬁﬂ&evhr}sventﬂh%n c%e:[ od 50% becgn ng movable support such that

10 the camera is moved to the next component, or other suitable
processes can be used. The method then returns to 402.

[0046] In operation, method 400 is wused to inspect
components using a rotating prism or other suitable devices
that allow the viewing area to be changed without moving the

.15 component, the camera, or otherwise taking actions t:hat:'
delay the iﬁspection process. Method 400 can thus be used
to increase the dinspection speed, such as where moving the
camera or component requires more time than rotation of a
prism or other suitable devices.

20 [0047] FIGURE 5 is a flowchart of a method 500 for
inspecting components in accordance with an exemplary
embodiment of the present invention. Method 500 begins at
S$02 where the prism rotation speed orx othher suitable device
‘rotation speed is set. In one exemplary embodiment, the

25 prism rotation speed can be set based upon a wmaximum data
genexration rate of an image data device, camera oxr other

suitable devices. Likewize, where the rotation speed is.
fixed, the method can proceed directly to 504. ' —_—
[0048] At 504 the camera image capture rate is set. _.In-

30 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 predei;ermined rate, or other suitable
prdcesseé can be used to set the image capture rate. The
method then proceeds to 506, - '
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- 502 where the prismrotation speed or other suitable device rotation speed
Is set. In one exenplary. enbodinent, the 25 prismrotation speed can be
set based upon a maxi num data generation rate of an inage data devi ce,
canmera or other suitable devices. Likew se, where the rotation speed is
fixed, the nethod can proceed directly to 504. [0048] At 504 the canera

I mge capture rate is set. --1n- 30 one exenplary enbodi nent, the canera

i mage capture rate can be adjusted based on the rotation speed of the
prism can be calibrated or set to a predeternm ned rate,” or other suitable
processes can be used to set the imge capture rate. The nethod then
proceeds to 506. 16 [0049] At 506 inmage data is received. The inmage data
can include two or nore sets of ,image data that enconpass:one or nore

conponent 43 one,ex I enbodi nent., a .separ at set_of J.nage_data can |
be genera é](fg:]n se%geggg ?‘E)\%g%g%%?%f%%%eocﬁwqe@dr:}ﬁ}es ot sfilar?al &tie as a
rot at i ng alader fwat o5 wphroaghs et hindge it ddrahtencommissagnBecrecei ved

at 506. ridkeANesMRinedep| any HROMEr@1a M eERbSRiREhE [ €a %%%s'\agaeéuctor
waf er hasset):eenf cyt into di es, ang |sebe]|: |{lspegt ed,cg _Ulig Iﬁ nuynber of
i mage data set's Cal be 10 geHerat ed°rd %%?/der Al Pedress L%REWI 8&: 8¥her
sui t aBl e fIgyrocamsiantan e ausethgifheliet ddat hetapiogepdd swo r®08tes[ 0050] -
At 508, idr@RgHalddcdhS AN eGuadihRe eXRIMbA( Vhe eFbodi JBAt ati BBEE data is
analyzedlgg fEE%E Igcatggg eﬂggf of a(fie r conponent, _then bg.Locating
features Wi t hPRorRE*15 PHETR a rAERPIETs ( hé™&dGes, Fnd FREA By
i nspect i Fgnicgpducbaporadter nNehyi deanl yout | kekpselighe apgagis deeangan ‘
S inspected, a suitable number of image data sets can be
10  generated to cover all dies. Likewise, other suitable
processes can be used. The me‘thod then proceeds to 508.
[o050] At 508, image data is analyzed. In one. exemplary
embodiment, image data is analyzed by first locating edges
of a die or component, then by locating features {»vithin the
15 image data 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 compornents based upon .
known component image data 'rélat:ionships without correcting
20 for angular displacement, or in other suitable manners. The
method then proceeds to 510. _ _ '
[0051] 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 next
25 component is wmoved into position. - In one exemplary
embodiment., a component support can.be moved, the camera can
be m‘oved,. or other suitable processés can be used.  The
method then returns to 506. _
{00521 If it is determined at 510 that the image datd i8
30 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 mapually inspec"ced,- or other
suitable indication data. - The method then proceeds to 512

17




be anal yzed by | ooking for predeterm ned defect identifiers in the inmge
data sets, by identifying conponents based upon known conponent inmage data
rel ati onshi ps without correcting 20 for angul ar di spl acenent, or in other
‘'sui tabl e manners. The nmethod then proceeds to 510. [0051] At 510 it is
determ ned whether the inmage data is acceptable. If it is determ ned at
510 that the inmage data 1is- acceptable, the nethod proceeds to 512 where

t he next 25 conmponent is noved into position. In one exenplary enbodinent,
a conmponent support can.be noved, the canmera can be noved, or other '
sui tabl e processes can be used. The nethod then returns to 506. [0052] If
it is determned at 510 that the inage data i-6 - 30 not acceptable t he

met hod proceeds to 514 where indication data is generated: in one

exenpl arpeaivhshenBaKt chePobedt che imevefhtintramlvsea pad&Ease, i Wk cat i on,

an i ndi eaids®AonkiBak bﬂea@&@mwat c§ ehénbecarnyal knbs@eciesh &5 ot her
sui t abl |nd|cat|on t hen, proceeds 2. 17 where the

15T hle [ t alt) 2
next comBorEatdi & Kby edam?lt% %‘feacté’ kel 8,, SPhk ﬁ% Vi5§8bl e of
def ect i VI@053dpone#in cmwtmvedmesmﬂ as00 by aliawy a ppokoaenkt pl ace

t ool sor J.Qiéih%'&tiﬁhrsabbeb@e\{defiQ%rme[iOQ§§Jng| 2 Qeeaaihgnprmh&@ SPfkesal | ons
-conponent 3@*2 ct|ons to be . erformea u3|gg rotatng $r|s or ot her
sui t abl &5 degcgd .+ §9 Rer &2sdTFREFRs fBEL PBRAPSFELR Pecti ons
perf or rrsdw@tecalgnserpwmm@bnau yaw ghvem pligel ridegpstity ceieheutor
corrpone%_gmr@ﬁ meuﬁedcamyaoeﬁ%mpfo%hhertoalﬂeo%xt&? angiiia dgp! acenent
for suc@ mage data_.to Qf gﬁpensated for.

rt er allows t angular displacement for such sets of

10 image data to be compensated for. .
[0054] Although exemplary embodiments of a system and
“method of the present 1nvent10n have been described in detail
herein, those skilled in the art will also recognize that
various substitutions and modifications can be made to the
15 systems and methods without departing from the scope and

spirit of the appended claims.
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[ 0054] Al though exenpl ary enbodi ments of a system and nethod of the
present invention have been described in detail herein, those skilled in
the art will also recognize that various substitutions and nodifications
can be nmade to the 15 systens and net hods w thout departing fromthe scope
and - spirit of the appended clains. 18 WHAT IS CLAIMED IS: 1. An inspection
systemconprising: a rotating prismhaving a first end and a second end, -
where the first end receives a first inmage area and rotates 5 about a
center point so as to cover a field of view area that is larger than the
first image area, and the second end renmains centered on the center point
and provides the first inmage to a view area that has constant di nensions;
and an i mage data system di sposed at the second end of the. 10 rotating

prism tidari PRgELAIMED St em generating inmage data as the prismrotates so
as to generaje twg or Nore data fromthe field of view area.

2. The syst et of ‘¢t ai'ti uﬁ?hgfsgﬁﬂrﬁ?ééﬁﬁf¥¥' ‘support 15 hol di ng the
rotating prlénfogatﬂh@ Fvsﬁenﬁ@wlngaﬁnﬁzrwmeﬁauh ahd supeochdf entiher -

CONpri SemePBELRE FRESL! teatat Hageebegegt §1r39 imageTQ%e%y%&ﬁmx%ftaEleg' m 2

wher su ort furt onpri ses a urality of ghting el ements
di sp se5'5° 5u71p e e&erﬁ‘b’ﬁ&rf F‘gtpﬁB §ﬁ}5‘f)’6p £ ‘%‘%%f s‘{f*ﬁ"érﬁr@@g&‘a‘:m 1

further1§oﬂwﬂsgrngﬁaﬂquaﬁwanflréﬁ nmsgecmm@n.syahénuﬂmupkedbmm thd i mage
d?t & SY$eRMnd heentitad 204 LASPERELESP SYSIEMLLEC R AG.LMREE ¢3fa-from one

image to a view area that has constant dlmens:;,ons, and
~ an image data system disposed at the second end of the
10 rotating prism, the image data system generating' image data
as the prism' rotates soc as to generate two or more sets of

image data from the field of view area.

2. The system of claim 1 further comprising a support
15  Tholding the rotating prism. ‘

3. . The system of claim 2 wherein the support further

compr:.ses one or more lighting elements.

20 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 guadrant

25 inspection system coupleri to the image data system, the

- quadrant inspection system receiiring image data from one of
four quadrants of the field of view area.

6. The system of claim 1 further comprising a prism-
30 rotation cantroller coupled to the rotating prism, the prism
rotation controller setting the rotation speed of the prism.

-
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four quadrants of the field of view area. 6. The systemof claim1 further
conprising a pri:sm- 30 rotation controller coupled to the rotating prism
the prism rotation controller setting the rotation speed of the prism 19
7. The systemof claim1l further conprising an inmage data acquisition
control coupled to the imge data system the imge data acquisition
control setting an inmage capture rate. 5 --- 8. The systemof claiml
further conprising a quadrant data.analysis systemreceiving the inage
data and generating die quadrant inmage data. 9. The systemof claiml
further conprising a die 10 identification systemreceiving the imge data
and generating die imge data. 10. The systemof claim1l further :
conprising a conponent identification systemreceiving the imge data and

15 geperating7qoanﬁgn%yg@ggeO@aggaikli'@uieﬂgggggdy;fgﬂg ma% tu%;ger
conprising.a comonent |n§§fctyon system recel ving -t he |ﬁhge-d§}§ and
generati ng cor%%ﬁqgﬁ[l £8s/THFarPuPied2d-a2the ABRASd dodR i TPERt i on
conpri si e imegsi \datp | aege datianofcantkblstseateagl OM ianyd Stdptugener ati ng
first araeadeage data; rotating the prism 5 receiving inmage data of a
secong area fromthe prism S

8. The system of claim 1 further comprising a quadrant
data .analysis system receiving the image data and generating
die guadrant image data. _

9. The systém_ of .claim 1 further comprising a die

10 identification system receiving the image data and genérating
- die image data.

10. 7The system of claim 1 further comprising a
component identification system receiving the image data and
15 generating component image data. '

11. The system of c¢laim 1 Ffurther comprising a
component inspection system receiving the image data and

generating component passg/fail data.
20 '
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generating second area i mage data. 13. The nethod of claim 12 further
‘conprising: receiving image data of a third area fromthe prism 10
generating third area inage data; rotating the prism receiving i nage data
of a fourth area fromthe prism generating fourth area i nage data; and
wherein an itemis inspected using the first area imge 15 data, the
second area inage data, the third area inage data, and a fourth area imge
data. 14. The method of claim 13 wherein the itemis a sem conductor, die.
20 15. The nethod of claim 13 wherein the first area inage data
corresponds to a first quadrant of a sem conductor die, the second area

i mge data corresponds to a second quadrant of the sem conductor die, the
third area image data 25 corresponds to a third quadrant of ‘the

seniconductoa2dieﬁxamﬁhoa Eour i fspd@a doTRER: ggngorresponds to a, fourth
od for inspecting a

guadr ant of t d|

senlconductor Y Egnpr|§§d§a J%Fb%ﬁ68tnﬁ§53d fagmot Br¥s%ist area froma
prism genergz?ﬁeﬁfé‘tﬂpﬂsflaﬁ‘éaaﬁmg@a@ﬁ dathat includes a first 5 section
of the sem comttactiay dhe; prismfotating the prism receiving i mage data of a

secord area nerating second area inage data that
|ncI§des - Sg%%%ngﬁgpihQSé aAH A Blcdnglnged from té% prism;
generating second area image data.

13. The method of claim 12 further comprising.
_ recelv1ng image data of a third axea from the prlsm,
10 generatlng third area image data;
rotating the prism;
. 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
15 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.
20
. 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 65 a second quadrant
of the semiconductor die, the third warea image data
25 corregponds to a third guadrant of the semiconductor die, and
a2 fourth area image data corresponds to a fourth quadrant of
the semiconductor die. '

AT
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section of the sem conductor die. 10 17. The nethod of claim 16 wherein the
first section and the second section are each quadrants of the

sem conductor dire, and the prismis further rotated to .generate inmage
data of all four quadrants of the 15 sem conductor die. 18. The nethod of
claim16 further conprising rotating the second area image data to align
with the first area inmage data. 20 19. The nmethod of claim 18 further
conprising elimnating overlapping sections of the inmage data. 20. The

nmet hod of claim 16 further conprising analyzing 25 the second. area inage
data based on a predeterm ned angular relationship to the first area inage

data. 22
16. A method ~for inspecting a semicondﬁcior die
comprising:
receiving image data of a first area from a prism;
generating first area image data that includes a Ffirst
5 section of the semiconductor die; o
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.
10
' 17. The wethod of claim 16 wherein the first section
and the second section are each quadrants of the
semiconductor die, and the prism is further rotated to
. generate image data of all four quadrants of the

15 semiconductor die.

" -18. The wmethod of claim 16 further comprising rotating
the second area image data to align with the first area image
data. '

20
19. The method of claim 18 Ffurther comprising

eliminating overlapping sections of the image déta.

20. The method of claim 16 further comprising analyzing
25 the second. area image data based on a predetermined angular

relationship to the first area image data.
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