SPECIFICATION 10 TITLE: ROTATING PRISM COMPONENT INSPECTION SYSTEM 15 FIELD
OF THE INVENTION [000.11 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. 1
BACKGROUND [0002] Component inspection systems are known in the "art. Such component
inspection systems use component image data' to perform component inspection. The component
image data can 5 be analyzed using a variety of techniques to determine whether the component is
acceptable or unacceptable. [0003] One requirement for such component inspection systems is that
the pixel density for image data that is used to inspect the component must have a high enough
resolution 10 to identify non-conforming 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. 2 SUMMARY OF THE INVENTION
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[en0i] 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.



[0004] Example embodiments can provide a system and method for component inspection that
overcome known problems with component inspection systems and methods. [0005] In example
embodiments, a system and method for component inspection are provided that use a rotating prism
to provide a changing view to a camera, so as to allow the image data device to generate a higher
resolution image of the component without the need for moving the camera or component. [0005a]
According to a first aspect of the present invention, there is provided an inspection system
comprising: a rotating prism having a first end and a second end, where the first end receives a first
image area and rotates 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 remains centered on the center point and provides the first
image to a view area that has constant dimgrgipRsHaRg an image data system disposed at the
second e”ﬁ; 8_1(‘) the rotating prism, the image data system generating image data as the prism rotates
SO as to genera 00 ' e v ea: ording to a

t tel two of THBRIE8Es oFhTRGE AR frof thE field ™St view ared T00#SH] #ccording t
second aspechofcbmimesslt imartion: trereyis provided @ methsthiorinspeciiondsomptising:
receiving imagecdata obadiistaeasfiapaarism; gepgrating dissharea '@}ﬁgaeda@{é)taggg the prism;
receiving |%1E§ge g,%t_f’ %fe%second area fro‘r;n the prism; generating second area image data. [0005a]
According 16 a fhird depect of ' Bresent "iveRtisn, tHere FEHPVIGEE R mEthod fhERgpE&ting a
semicondugtsBRrcdprisiogprrecaitingSnteretabdica or unacceptable.

{6003] One requirement for such component inspection
systems is that the pixel density for image data that is used
to inspect the component must have a high enough resolution
10 to identify non-conforming 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 cbtain 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. Howéver, moving the component. or camera is

time consuming, and slows the inspection process.
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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. 3 [0006]
In accordance with an exemplary embodiment, a system for inspecting a component is provided. The
system includes a rotating prism havingasfirst endrandia segordTend. The first end receives a first

image area, sucﬂb% 2 circul%rx\_tajgL and er%a&g%@g)gg%a CSQHETC% '%(&%gs t cg\%eirt%;gelg HOC[ view

area that is larger than the first image area, such as a larger circle that is define e smaller circle
of view as it rotdtesHroundthe ceRtéFPRBRE The Setordehtremaifs cerftéfdcF6Rthe CEIRER point
and provides a prewingarcathat doesmotahangespedimensian Arimage date: sistém at the second

end of the rotatingpe§m generates inage data.as the-prism roatage)[gs S9-S0 Yenerals we or more

sets of image data that are contained within the field of view area. [0007] Technical advantages can
be achieved. OFE™REHACA advaitaGe tf the Exampie Shbttimenté is aYSistern ahd TR&thdd for
inspecting comonerts that utilizes ce rotatingprishmor othersuitable devives to allow a component to

beh ins?hected_ byag@ttiarig%@ mqiaa@%r ?ﬁer@gg%@ﬁ&?sl%% @@ﬁ&@@@hémgglgf%@ia ;mlssg&%a@?rﬁed

wnen rsm,i Imer anguiar position. sa IS manner, multl etall Images e

coripon?en? Sanlgga%egnec?aﬁe%’nk\}vefthgcucfmrﬁ%\r}“l%%%thewégraggﬁen%?cahrﬁgﬁ!a.pfor mo‘p}“n% the
camera or componsnt.
{0005a] According to & first aspect of the present
inventicn, there is provided  an inspecticn system
comprising: & rotating prism heving a first end and a
second end, where the first end recelves a first image area
and rotates 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 remains centered on the center point and
provides the first image to a view area that has constant
dimensions; and an image data system disposed at the second
end of the rotating prism, the image data system generating
lmage data as the prism rotates s0 as to generate tTwo oOr
more sets of image data from the field of view arsa.
[0005b] According to a second aspect of the present
invention, there is provided a method for inspection
comprising: receiving 1lmage data of a first area from a
prism; generating first area image data; rotating the
prism; receliving image data of a second area from the
prism; generating second area image data.
[0005¢] Accecrding to a2 third aspect of the present
invention, there is provided a mnethod for inspecting a
semiconductor die comprising: recelving image data of a
first area from a prism; generating first arsa imags data
that includes a Zfirst section of the semicenductor dis;
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.



[0008] Those skilled in the art will further appreciate the advantages of the example embodiments on
reading the detailed description that follows in conjunction with the drawings. 4 BRIEF DESCRIPTION
OF THE DRAWINGS [0009] FIGURE | A is a diagram of system for performing an inspection in
accordance with an exemplary embodiment of the present invention; 5 [0010] FIGURE 1B is a
diagram of a coff@®@nt in a field aofadew dam aecordance avith ar@exeinptary embatiment of the

present inventiag, {QQ11] jFA@UBFsG&Qd% lagram,of.8 lens:apparatus fhatdg  usedkto focysimage
data at viewing arezﬁFl [0012] FIGURE 1D is a diagram of a light array disposed abodit a prism

rotation system 8Fa YStating phSi® [0013] BIGORE 2 s & Hiagram 'of & <y/sterfi 16r iRspactiy”
components in &cordatice With 2ih exeplaycembedimeht ofthel peesent imventisnclb [0014]
FIGURE 3 is a diagram of system, fog guadrantdata analysis in accrdancewith- an exemplary
embodiment of the gresen{,i.nvggtioq; (001§J FIGURE,E4 i aflowg‘[hart of a method for performing an
. . .o cover .d e OL ‘vie are h % 15 rger Chan 13T
inspection using a rotating prism‘in accordance Wltﬁ an 2 exemp%\ri}I embodimerit of the present
invention; and (OBESIFFIGHRE 5 iBY& flowichart of & AEthodToF fhspedting corpaoifents #ifadtdrdance
with an exemplanysernghediment of thel present inventioni: 5 DERAILED PESCRIPIHON-Ofter

PREFERRED[%%§S¥HMEHJ%@cond end remalns centered on the center point
and provides a viewing area that does not change in
dimensiocn. An 1image data system at the second end of the
rotating prism generates image data as the prism rotates
S0 as to generate two or nore sets ol 1lmage data that are
contained within the field of view area.

[0007] Technical advantages can be achieved. One
technical advantage o¢f the example embodiments 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 1s at a different angular position.
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LO017] In the description that follows, like parts are marked throughout the specification and drawings
with the same reference numerals, respectively. The drawing figures 5 might not be to scale, and
certain components can be shown in generalized or schematic form and identified by commercial
designations in the interest of clarity and conciseness. [0018] FIGURE LA is a diagram of system 100
for 10 performing anfinspectiondn accoidanceawitteap4éxemplagys emibadimentrop thes present

invention. System,100lises A rotating prsm.fo generate image datapyer.a figld.of view that is larger
than a field of vrlfegvggf a camer%o as to, allow components to be jnspected without moving the 15

component or t Bera. [00198ystém 105 intiudedTofitihg prish 162 Rétating prism 102 can be
used to transferc@vinage fremtare imdge rdregd194ab o viewirpaiebel GEICTLisIEnviewer at viewing
area 106 will see-amimage pkwhat isi centained within imager20-aresn 104, avhere this image can
change as rotatgjncgnprlilsm 1_,002n rofates. IEP ig ”@l%% that a viewer at image area 104 would be able to
observe viewing Srea ?(%fhrougﬁ ”rotaiilﬁg prism *ﬂ?f but that this view would only be that of a
rotating viewing area 106. In this manner, a field of view can be 25 encompassed at viewing area 106
by rotating prism 102 that is larger than the field of view that can be directly covered by viewing area
106 without the aid of rotating prism 102. [0020] For example, image data system 110 can be used to
30 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 inspect features
of the component, 6 such as by determining the area that must be covered by each pixel in order to
provide the required level of detail for recognition of damage or other conditions- If the number of
pixels required to inspect an entire component is greater 5 than the number of pixels generated by
image data system 110 at the desired level of detall, it would be necessary to move the component or
image data system 110 in order to generate image data of the entire component. Rotating prism 102
can be used to provide the image data of the entire 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 view that encompasses the entire

component. (0021] Rotatingpyismp %Eﬁ%‘gﬁfdﬁisﬁ% r@%ogﬁa 108_ Prism rotation system

108 can b é:l(i)s sed about rotating prism 102, can be the device tha ﬁolds rotating -prism 102, can

Q
include m orsHD 31 other MGHRE d&dicas %o fitAFEeRlenty Hnerbthersmabkoss RBnants. Prism
rotation syseéiRel@Siigrcoupledarydadant wispection systepil 412, wilshds alseccaplechto image
data systeptd46ntQuadiant irspection system 1.12 and image data system 110 can be implemented
in hargwarg, soffyvare, Qi a.seitallg 2§Scog1bg@§i§>pa%f hapdware and software, and cggeble one or more
software sggtemls %pe[ating ona dgaeneral PUrposeé processin ﬁaﬁgrm. Rs used heréin, adnardware
sygenwcanlnahéb in dccordance with an exemplary embodiment of the

present invention;
[o011] FIGURE 1C is a diagram of a lens apparatus that is
used to focus image data at viewing area; . '

10 [6012] FIGURE 1D is a diagram of a light array disposéd
about a prism rotation system for a rotating prism;

[0013] FIGURE 2z 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 guadrant data
analysis in accordance with an exemplary embodiment of the
present invention; ‘

[0015] FIGURE 4 is a flowchart of a method forx pexformiﬁg
an inspection using a -rotating prism in accordance with an

20  exemplary embediment of the present invention; and
[00186] FIGURE 5 is a flowchart of a method for inspecting

. components in accordance with an exemplary embodiment of the

present invention.



discrete semiconductor devices, an application-specific integrated circuit, a field programmable gate
array or othe._ 30 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 or other suitable software architectures. In one exemplary embodiment, a
software system can include one or more lines of code in a general purpose software application,
such as an operating system, and one or more lines of code in a 5 specific purpose software
application. As used herein, the term "couple" and its cognate terms, such as “couples” and
"coupled,” can include a physical connection (such as a copper conductor) , a virtual connection (such
as through randomly assigned memory locations of a data memory device), 10 a logical connection

(Such 25 tnrouah o9k R1a0 BeSeONINGNG ApCEL e liable ganpections, or a suitable

combination of such connections. In‘one exemplar iment, Systems and components are
coupled to c;t?\‘épéystemgﬁn&}&%mﬁ%ﬁéﬁ@tﬁ%ﬁﬁgh"iﬁt%‘?veﬁlﬁbls%ls{iemsla{i@ 1Ba®rpomeats, such as
through an opetating systeny{o0R22]image plata systeni &1 gﬁmramwaa@% datadar amarea that

correspondg fg.yiewing. area 106, \n.qng gxeryglbak% Snpadiment, %data g%st%m 110 can include
€2

one or more lenses, picture element |xe) arrays, and oth rswta image e generatlon
compoﬁentgulg&j:eﬁﬂ?plé)‘?m Ge Hefta Ssysidifi 156’6%‘7"9@?5@%@%“19@2& X AT A5 Y or
suitable arrays fopeaptuahjhe image presbptestinviewiagm and identified by

commercial designations in the interest of clarity and
conciseness.
[0018] FIGURE 1a is a diagram of system 100 for

10 performing an inspection in accordance with an. exemplary
embodiment of thé‘ pregent 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 cainera, so as to
allow -components to be inspected without wmoving the.

15 component or the camera. 4
{Q019] System 100 includes yotating prism 102. Rotating
prism 102 can be used to transfer an image from an Jimage
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 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 priém:
102, but that this view would only be that of a rotating
viewing area 106. In this wmamner, a field of wview can be-

25 encdmpassed at viewing area 106 by rotating prism 102 that
is larger than the field of view that ‘can be directly
covered by viewing area 106 without the aid of rotating
prism 102.

[6020] For example, image data system 110 can be used £o

30 directly generate image data for component  inspection or for
other suitable purposes. In this exemplary embodiment,
component ifspection can be performed by determining the
pixel density reguired to iﬁspect: features of the component, -
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area 106. [00231 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 suitable number of areas that encompass the
entire component being inspected. Depending on the field a, 30 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" encompassed by a
second half of the field of view, where a component lies within each quadrant 8 of the field of view, or
in other suitable configurations- [00241 Quadrant inspection system 112 can also accommodate for
the angular displacement of image data generated by image data system 110. For example, -features
5 in the image data generated when rotating prism 102 is in a first position may have an angular

displacerrg‘p(t:}rlelaagv%to ge tures in.ima%%data that i?lgenerated when rotating prism 102 is a second

position. If rotating prism 102 18" generating infage data of ikdrants of 37 Bavirg SPsdht 10 rows of

features tRat%re benPFpECES, tRERREangbiar THeHaioh dfehe leatfresat thd firsbguadrant

image dafee caarie-90zlegfeatadisglaced frorih e angdlar deastation of dhe featkes- insthe second

quadrant yage datre Quackant vpspecigasystam ldi-qanrolate the.image daty, rotate the 15 e

analyss fatss, Q5ANEONISE,CoMPSNsals or.ehanges Iy e apgufar oentaton of data sets, soasto.
1 of

. : .1 .
allow inspection of image data from erent: sections of & fieldorvie
at the desired level of detail, it would be necessaxry to

move the component or image data system 110 in order to
generate image data of the entire component. Rotating prism
102 can be used to provide the image data of the entire
10  component to image data system 110 without moving either
image data system 110 or the component. In this wmanner,
rotating prism 102 1is rotated about an axis -such that
viewing area 106 rewmains in the field of view of image data
system 110 but image area 104 rotates around and covers an
13 =area or field of view that encdmpasses the entire component.
f0021] - 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 wmotive 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 110.
Quadrant inspection system 112 and image data system 110 can
" be implemented in hardware, . software, or a suitable
25 combination of hardware ana software, 'and can be one or wore
software systems .operating on a general purpose processing
-platform. As used herein, a hardware sgystem can include
discrete semiconductor devices, an application«specific
integrated circuit, a field programmable gate array or other.
.30 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 {obiject) code, two or more 1%nes-o£ code in

twe or more corresponding software applications, databases,

7



to be performed irrespective of the angular orientation of features in such sections relative to features
in other 20 sections. [00251 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 view 122 by rotating image area 104 about axis 25 124. If prism rotation
system 106 is rotated in the direction of the arrow in FIGURE 1B, then first quadrant image data,
second quadrant image data, third quadrant image data, and fourth quadrant image data can be
generated that correspond to quadrants of semiconductor die 120. Likewise;" 30 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. In this exemplary embodiment, system 100 can be used to perform 9 inspection of all dies
cut from a C\]/yraf(ca)r or othsel{istuébafée com gnents. [0026] FIGURE 1C is a diagram of a Iens_ apparatus

126 that iS used 15 foci image data ar Viswing aféa 1681 f5ht 5 dRayPi®4 BEMRYAdIsposed on

prism rotafiSRSFLieRt 108 2 RPTHER T RISy ctiitatbddA waageareet0emaihsnesiform ,

regardlessodf thednglerof aotgtior of prigmr tetationssysteart0& s shewi gptatisg gHisak 102 reflects

Iigh_t fro_m mgg@@a@% smga_}gu;@g\;hea{}ggd an\gevwee;ﬁbliqafrqr@ly@mr&gfarg@&QG £hcqmMpasses the

eired ol e YUCTRRR S A0E 153 SO UL IPTLIDARG DA LETRASES, MGloc Point of

texm ‘*‘couple’’ and its cognate terms, such as ‘‘couples’”
and ‘‘coupled,’* can include a physical connection (such as a
copper conductor), a virtual commection (such as through
randomly assigned mewmory locations of a daté memery device),

10 a logical comnection (such as through logical gates of a.
semiconducting device), other suitable. connections, or a
suitable combination of such connections. 'In one exemplary.
embodiment, systems and components are coupled to other
systems and components through intervening syst-emsv and

15 components, such as through an operating system.

[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

20 image data generation components. For exawmple, 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 genexation of iwmage data by image data system 110 and the
rotation speed of prism rotation system 108. In this -
wmanner, image data system 110 can be used to capture imagé
data from a su_itablé number of areas thabt encbmpass the
entire component being inspected. Depending on the field of

30 wview and the image aiea 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 by a second half of the

field of wview, where a component lies within eéach quadrant

8



(00271 FIGURE 1D is a diagram of a light array 114 disposed about a prism rotation system 108 for
rotating 15 prism 102. As shown, light array 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 system 108 or rotating prism 102. 20 [0028] In operation, system 100 is
used to perform inspection of one or more components- System 100 allows pixel densities 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. 25 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 or component. [0029] FIGURE 2 is a
diagram of a system 200 fore 30 inspecting components in accordance with an exemplary
embodimerg otf}tlhe Er.esiegt invention. S%%s_tetm 200 includes prism rotation system 108, image data
system 110" quadrant “mapeation Systefif 117, ShididTofitibhtdhfroler 568 ihidge tHata acquisition
control 2049834 Juadr&ardtaakalysisnepessicm 206 swadresf whigh2can sedmplembsted in
hardware asoftwarejara sufitable enmbinatien af hasdwareandneafiwase, anehuduich ganbe one or
more softwarg-systems @peggg‘?eomgﬁgnggwgpq%proceﬁgpg &%@%@éﬁ [PO30].,.BLism rotation

contrqfler ¢92 £Rntrqls e, speed ofsgtation for aotating,prism 102 In eeniyigtion wih prism rotation
system. 108. In one exemplary embodiment,
first position may bave an angular displacement relative to

features in image data that is generated when rotating prism
102 is a second position. If rotating prism 102 is
generating image data of quadrants of a die having straight
10 rows of‘ features that are being insp.ected, then the angular
orifantation of the features in the first quadrant image data
can be 390 degrees displaced from the apngular orientation of
the features in the second guadrant image data. Quadrant
inspection system 112 can rotate the image data, rotate the
15 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 wview
to be performed irrespective of the angular orientation of
features in such sections relative to features in other
20 sections. '
[0025] FIGURE 1B is a diagram of a component 120 in a
field of wview 122 in accordance with an exemplary embodiment
of "the present invention. Component 120 can be encompassed
by field'of view 122 by rotating image area 104 about axis
25 124, If prism zrotation system 2108 1is rotated in the.
direction of the arrow in FIGURE 1B, then first quadrant
image data, second guadrant image data, third quadrant image
data, and fourth quadrant image data can be generated that
corresp;ond to quadrants of semiconductor die 120. Likewize;™
30 areas outside o©of semiconductor die 120 can alsc 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. In this
exemplary embodiment, syStém 100 can be used to perform:
9



prism rotation system 108 includes a support and associated motors or other motive devices that are
used to control an 10 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
frame generation rate or other suitable factors. [0031] Image data acquisition control 204 controls
image 15 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
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, so as to ensure that the image data is generated in synchronization with the rotation of 25

rotating pr:{%ng 102t. J_[0032(1 gu ar;%t%data analysis sé%stem 206 receives the image data generated by
: §%§usdthnt-aTalySs 8 i datd¥InYraexerpiaAPeMbodiment,

image data’s tem 10 and perfor
quadrant FREPER&HSE system 206 can also perform area 30 analysis for areas corresponding to
one-third dPth&e Lircular fistuzof view, dre-fifthafiheaircdar field pénbevappihe suiable greas.

Quadrant dafa.analysis system 206 can idaenti%g%atugets g,items within a die or component, and can
compensate for the degree of angie 6f 11 Totation ffom a referehid pomi=InSfe-extiipiry

embo%i'mWﬁﬁa%ﬁt ddta &MNSs JstBRFSH6 Ban IEhAR) Totation systewm 108,

suchh that the lighting generated in image area 104 remains
uniform regardless of the angle of rotation of prism
rotation system 108, As shown, rotating prism 102 reflects
light frowm iwmage area 104, such that the field of view seen
10 from viewing area 106 encompasses the entire field view,
whereas thé image area seen from image area 104 encompasses
the focal point of.lens-é@paratusrlzs.
{0027] FIGURE 1D is a diagram of a light array 114
disposed about a prism rotation system 108 for rotating
15 prism 102. As shown, light array 114 can include a partial
array of LED Lights or other suitable lights that are used
to maintain a conétant'lighting pattern regardless of the
angle of orientation for prism rotation system 108 or
rotating prism 102. |
20 [0028] in _oPératiOn, ‘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 mamner that allows an entire field of view to be inspected
without moving the image data system or ‘component.
25 Likewise, multiple components can be inspected, such as dies
cut £rom a semiconductor wafer, or other suitable
inspections can be performed so asg to avoid movement of an
image data system or component.
{0029] FIGORE 2 is a diagram of a system 200 ¥E&&

30 inspecting components in @ accordance with an exemglary
embodiment o©f the present invention. System 200 includes
prism rotation system 108, image data system 110, qpa&rant
inspection system 112, prism rotation controller 202, image

data acqguisition control 204, and guadrant data analysis
' i0 '



such features in a component image data set without rotating the image set, can compensate the
image data set for angular 5 rotation, or can perform other suitable functions. [0033] In operation,
system 200 allows. a component such as a semiconductor die to be inspected where the level of
detail that is required would otherwise require the die to be moved. 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 moving
the' image data generation system or the component, and further allows for angles of rotation to be
compensated for, either 15 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 20 data analysis in accordance
with an exemplary embodiment of the present invention. System 300 includes quadrant data analysis
system;. 26& ahdwlicZidlentificatibn systemi30R, deature: idéntificatientsysteim3Q4ds ok feature
inspection ystem:%06, each of whigh;ean,be implsmaned inhardware, 23 saftwace; argyitable
comblnatlogocgmg@/areaq{y sggwgﬂ gﬂd yﬁ/hlc%ﬁgn be one Qr more %ftware s%/stetms operating on
rm. [0135

a general purpose, processing platfo Die identification sy sy stém 302 identifits one or more

die quadraRR3FGHha? o reatGERHS i O&&tfﬁ@ﬁﬁ%ﬂé”@(eﬁ’ﬂﬁﬁﬁf’éﬁ?boﬁment a
semicénduéfftdié can B irspected stithnthatahs kpblwrdirAéAsionspngdlar ohientatierdsize of the
die, and feattirescanthevdie £am b  rotating prism 1202 in conjunction with

prism rotation system 108. In one exemplary embodiment,
prism rotation system 108 includes a support and associated
motors or other motive devices that are used to control an
iO angle of rotation or speed of rotation of a rotating prism.
Prism rotation = controllexr 202 can adjust the speed of
rotation so as to correspond to an image data system 110
frame generation rate or other suitable factors.
{0031] Image data acgquisition control 204 controls image
15 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 quadrants, or for other suitable areas, such
that image data acguisition control 204 causes an image data
20 sgystem 110 to c¢apture image data presently din an area
encompassed by viewing area 104. Image data acguisition
control 204 receives prism rotation zate data from prism
rotation controller 202, So as to ensure that the image data
is generated in synchronization with the rotation of
25 7ryotating prism 102.

- foo32] Quadrant data analysis system 206 receives the
‘image data generated by image data sjrst:ém 110 and performs
quadrant analysis on the data. In one exemplary embodiment, 7
quadrant data analysis system 206 can also perform -afea

30 analysis for areas corresponding to one-third of the
circular field of wview, 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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used to determine the angular orientation of the die in a set of image data. Die identification system
302 thus 12 allows quadrants or other sections of the die to be identified based on die perimeter data
or other suitable data. [0036] Feature identification system 304 identifies one 5 or more features
within a set of image data- In one exemplary embodiment, feature identification system 304 can be
used in conjunction with die identification system 302, such as where feature locations are known
relative to die perimeter data, die quadrant data, or other suitable data. 10 Likewise, feature
identification system 304 can locate features in sets of image data without regard to the angular
orientation of each quadrant 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 ingpection system 306 receiyes-feature. im%gqgétg from fgature identification system 304 and

20 performs Ieaéure ingpection component inspection, or other suitable inspections.*in ore exemplary

F eaﬁﬁnr%nlrfspgélf‘fc()ir{ PreMBEos ARYEERVR Y RTA0E d1] dirédty 4RBchA%analyze the

embodimen
image dat&¥6ockte Heteds 18uch aPwmsetthe Hetaas fale aselownidipordhape;woloradensity, 25
pixel brightnessichegactesistic ceirsuitabie=patareetere that-allowsteaure dnsprationdadiesperformed
withoyt previeusly oidenfying dig, permeierscindividuakieptuceswitbinbgs . —
[0033] In operation, system 200 allows.a component such
as a semiconductor die to be inspected where the level of
detail that is required would cotherwise require the die to
be moved. 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 entiré component: can be generated without woéving the
image data generation system or the component, and further
allows for angles of rotation to be compensated for, eitherxr
15 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

20 data analysis in accordance with an exemplary embodiment of
the presént invention. System 300 includes quadrant data
analysis system. 206 and die identification system 302,
feature ‘identification system 304, and featuxe inspection
system 306, each of which can be implemented in hardware,

25 software, or suitable combination of hardware and software,
and which can be one or wmore software systems operating on a
genexal purpose processing platform.

[0035] Die identification system 302 didentifies one or
more die quadrants or other die features from image data.

10 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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die, or other suitable elements. Likewise, feature inspection system 306 can receive component
image data from_ 30 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 alternatively be
used. 13 [0038] In operation, system 300 performs analysis and inspection of components and
features using image data generated in conjunction with a rotating prism. System 300 allows
guadrants or other suitable sections of components, 5 such as dies, to be inspected, such as by
identifying outlines of the die or other components 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 flowchart of a

method. 400,{qy sPerfRURg-ALINSRRCtiQN HSiINg a.fotating,prismn ggeordance with an exemplary
embodim%r%te%fttgg.prgsegt inéention.gljethod 400 beegrins at 402 where image data is 15 received. In
one exemplary embodiment. the imags tataan Be feceivit throdh 89/em oFothéR keitable

£ 3
e image
devices tk%ﬁtéonvey image data from a first area to a viewing area, such that rotation of the prism or
other deviteositllallow aekrgerfieltiefiewitosa encampassad atdhe, Mwingsarea 28-than would be

encompagsedrifecty-rom.thevieying area Wwitha predetesmined pixgldensity-and g predetermined
pmela”ﬂ%&%%i@%;”Eﬂ %%yggkgpcggg1%&&%%entification system 304 can
be used in conjunction with die identification system 302,
such as where feature locations are known relative to die
perimeter data, die guadrant data, or other suitable data.
10 lLikewise, feature identification system 304 can locate
features in sets of image data without regard to the angular
orientation of each quadrant or other suitable data. In
this exemplary embodiment, features having predetermined
image parameters can be located using suitable imagé data
15 analysis® processes that do mot 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 locgﬁe defects, such as
where the defects have a known size, shape, color density,
25 pixel brightness characteristic, or suitable paraméters 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 cowmponent image data from.
30 feature identification system 304, die idemtification system
302, or other suitable systems, and can perform feature
inspection @ased on previcusly-located - die perximeters,
components, or other suitable data. Likewise, other

suitable processes can also or alﬁernatively be used.
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(00401 At 404 component edges are identified. In one ,exemplary embodiment, image data analysis
can first require 25 identification of component edges, such as die edges or suitable data that is used
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 30 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 14 orientation of the
component or section of the component being analyzed, or in other suitable manners. Likewise, if
identification of features within the component is not required, such as where defect identification can
be 5 performed based on known image data characteristics of defects, the method can proceed
directly to 408. [0042] At 408 feature inspection is performed. In one exemplary embodiment, the

features can bednspectethaftes epgecting fosapgular r@monbaﬁgbpﬁgtingmq{gﬂgreggg relative to
an edge, or4q gl SuADe fangis, . Aethe ererpplap; erbodiment, feafuie insbecfion can be
[ [ upon

performed tt')% grocessmg_the image data to locate defects base nown image data

characteristte SF&idH defRc GO IRERISEOR stitahlettohifdtigtfoffroctsses BEH R USE 15 The
method theA btOEEedsudpUFOIB043T AP4DE Tt iSHeterhmedspivdthenthe afspectimmisemomplete, such
as whether allguadsantsioka die havetbeeninspected, such as by identifying '

outlines of the die or other components 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 featurés, or in other
10 suitable manners.
{00391 FIGURE 4 is a flowchart of a method . 400 for
performing an inspection using a rotating prism in -
accordance with an exemplary embodiment of the present
_ invention. Method 400 begins 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 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
20 than would be encompassed-: directly from the wviewing area
with a predetermined pixel density and a predetermined pixei
array size. The method then proceeds to 404. '
{0040] At 404 component edges are identified. In one
.exemplary ewbodiment, image data analysis can first require
25 identification of component edges, such as die edges or
~suitable data that is used to align the image data.
Likewise, if compo’nenf: image data is not required, then the
method can proceed directly to 406.
[0041] At 406 features within the  cowponent Tare
30 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 feé_ture that allow the feature.to be identified without
previously identifying the component edges or the angular
14



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 proceeds to 412 where the prism or
other device is rotated. In one exemplary embodiment, the -prism can be rotated through four
guadrants so as to generate an image of an entire semiconductor die. Likewise, other prism rotation
angles 25 can be used, all image data can be generated ,prior to performing element inspection such
that prism rotation 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- 30 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 15 marked or removed. Likewise, additional
indicators %n bg D qvided, ﬁuch as notification data that additional operator review is required or
other suitable Gata. The methodthen FTBEEEE o 496, SPOUEPAL 416 thdnexteompeneant is moved

to the insPSCHRA FRRIBHETbr example, tideompontatsicandmaara movabiessypiort sych that the

next compbdent:ddii betmoxed cifito fesinspeagtion; pesitign byﬂgovm;ggéé&p@orﬁsukg\évése, the

camera canc 9Raanovalblersupport syich.that 10 the camera is moved to.the next component, or
%%1(: e 1%65??@(5’46] HiOPerdtfdn, method

other guit es.can be used. The method then returns to
400 is usg‘g‘%%%gﬁ‘%%%s %:)aseg on known image data characteristics of
defects, the method can proceed directly to 408.

[oo4a2] At 408 feature inspection 4is rexformed. In one
exemplary embodiment, the features can be inspected after
correcting for angular rotation, after locating the features
10 relative to an edge, or in other suitable manners. In
another exemplary embodiment, feature 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 detexmined whether the inspection is
complete, such as whether all quadranté of a die have been
inspected, whether all features or components have beaen
inspected, or whether additional image data is requ-ired.' it

20 the inspection is not complete then the method proceéds- to
412 where the prism or other device is rotated. | In one
exemplary embodiment, the -prism can be rotéted through four
guadrants so as to generate an imég'e of an entire
l‘semiconduct:or die. Likewise, other prism rotation angles

25 can be used, all image data can be generated prior to
performing eléme;nt: inspect:ion- such that prism rotatiom is
not required, or other suitable procedures cén be used. The
method then returns 402.

- [0044] If it is determined at 410 that inspection g

30 complete the method proceeds to 414 where the inspection
results are outpukt. 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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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 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. 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 502 where the prism rotation speed or
other suitable device rotation speed is set. In one exemplary embodiment, the 25 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 30 one exemplary embodiment, the camera

image capfureyate ¢an peadiusted based ondhe ratation spged CbieAsm. AN, callbrated or set

toa predetermlned ate, or other swtabl}(;%\gocesse can be used to_set the image capture rate. The

method th&A B proceeds 586,55 [Bowd Fhate-Gatd 18 e RS TH& a5 Can include
two or moree3ete hf irflage datd atht @hcoiipass Dt hforéebmpondhie. MESheSxshptary
embodiment,ca:separate aatdof image data can be generated in sequence for--each of 5 four

quadrgnts pf gesifgle digias a KQjating, prismdetates Shrugtneach; of the, giagrants, and,can be

received ag 508eéggggtfi}%’se>@m€%ary %‘ngo@}@%mlvmerehan ce:gmponents can be on

a movable support such that the next cowmponent can be moved
into the inspection position by moving the .support-
Likewise, the camera can be on a movable support such that

10 the camera is moved to the nekxt component, or other suitable
processes can be used. The method then returns to 402.
[0046] In operation, method 400 1is wused to inspect
components uwsing a rotating prism or other suitable devices
that allow the viewing area to be changed without wmoving the

.15 component, the cawmera, or otherwise taking actions that
delay the inspection process. Method 400 can thus be used
to increase the inspection speed, such as where wmoving the
camera or component requires more time than rotation of a
prism or other suitable devices.

20 [00“&7] FIGURE 5 is a flowchart of a method 500 for

inspecting . components in accordance with an exemplary
embodiment ©f the present inventiom. Method 500 begins at
502 where the prism rotatiom speed or other suitable device
‘rotation speed is set. In one exemplary. embodiment, the
25 prism rotation speed can be set based upon a waximum data
generation rate of an image data device, camera oxr other
suitable devices. Likewise, where the rotation speed is
fixed, the metbod can proceed directly to 504. -
[o048] At 504 the camera image capture rate is set. _.In-
30 one exemplary embodiment, the camera image capture rate can
be adijusted based on the rotation speed of the ‘prism,. can be
calibrated or set to a prede-l:.ermined rate, or other suitable
prdcesseé can be used to set the image capture rate. The
method then proceeds to 506. ‘
16



semiconductor wafer has been cut into dies and is being inspected, a suitable number of image data
sets can be 10 generated to cover all dies. Likewise, other suitable processes can be used. The
method then proceeds to 508. [00501 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 within
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 components based upon known component image data relationships without
correcting 20 for angular displacement, or in other suitable manners. The method then proceeds to
510 100511 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
moved into position., In one exemplary embodiment, a component support can-be moved, the camera
can be movedsaother suitatle precessed=tan he useds=The=dnethtddhémaeterds tea506r[0052] If it

is determined af 530 thatthgimagedatads 3qnekaccentahle, thedvethodprosegds.te 544 where
indication data s %enerated In one %xemcplary embo iment, th{& @lcathdn data can be %gass/fall

indication, &I indication t‘.ﬁa?fhe component shouled"tt)’e m%uéel INnspected, or “other Suitadle
indication d&&, Tjﬁe ARG ﬂ%%ﬁ%r&@@e&%eto%?f?e’iait\ﬁﬁeré?hesﬁ&‘tedb?ﬁpd?%t?’saﬁ?bvﬁﬁ into place
Likewise, thexquestionabie os deféctivesdorapenehiteccansheaemoted isgchpagsm rotates

through each of the guadrants, and can be received at 506.
in another exemplaxy embodiment, where an entire
semiconductor wafer has been cut into dies and is being
inspected, a suitable number of image data sets can Dbe
10 generated to cover all dies. Liikewise, other suitable
processes can be used. The me.thod then proceeds to 508.
foos0] 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 within 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 components based upon
known component image data relationships without correcting
20 for angular displacement, or in other suitable wmanners. The
method then proceeds to 510.
foos1} At 510 it is deterwined 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
2'-5 component. is mwmoved into position. In one exeumplaxry
embodiment, a component support camn.be moved, the camera can
be moved,- o:rf other suitable processes can be used. The
method then returns to 506. ) . ‘
[gos21 If it is determined at 510 that the image datd is
30 not acceptable, the method proceeds to 514 where indication
data is genexated, In one exemplary embodiment, the
1nd1cat:10n data can be a pass/fall indication, an ‘indication
that the component should be manually :.nspect.ed or othex
suitable indication data. The method then proceeds to 512
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by using a pick and place tool or other suitable devices. [0053) In operation, method 500 allows
component 5 inspections to be .performed using a rotating prism or other suitable devices, so as to
increase the inspection area for inspections performed at a given pixel density without requiring the
camera or component to be moved. Method 500 further allows the angular displacement for such sets
of 10 image data to be compensated for. [00541 Although exemplary embodiments of a system and
method of the present invention 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. 18 What is claimed is: 1 An
inspection system comprising: a rotating prism having a first end and a second end, where the first end
receives a first image area and rotates about a center point so as to cover a field of view area that is
larger thanﬁhe firséttimage area, and the second end remains centered on the center point and
provides theTirst image {0 a view aréa that hastonstant HifeRYBRE; andihaidte datisystem
disposed Gr&id-3886tl En®Bf BelbtiiEpisiPieftageadatasysem trherativdiintaye data as
the prismbgtates sg as tpigdnesatd wicormarelsets cfimage dlata diore the-fiptdof view area. 2. The
system of glaiga il further.comprising.a gyadragiipgpectionsgystem.gaupled to the image data system,

the qgadrglq%ggggggon system receij\'r/iﬂgrim%ge data from on og four I%uadrants~of ﬂ},e field of view

area. 3. The system ol%sclalm 1 further com“b?lsw}bsa%?isr% rotation cont ﬁé?%oﬁﬁlearto?ﬁe rotating

prism, the"BriditbtatidR cortdtesSetfify i ASEGT EFectht thBSRRAY LT RE 89stéRTof claim 1
further cop¥izmy dnrimageaddiamuedisitdn cantrofven  pixel density without
requiring the camera or cowponent to be moved. - Method 500
further- allows the angular displacement for sueh sets of
10 image data to be compensated for.
{0054] Although exemplary embodiments of a system and
method of the present invention have been described in detail
herein, those skilled in the art will also recognize that
various substitutions and wmodifications can be made to the
15 systems and methods without departing from the scope and

spirit of the appéended claims.
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coupled to the image data system, the image data acquisition control setting an image capture rate. 5.
The system of claim 1 further comprising a quadrant data analysis system receiving the image data
and generating die quadrant inspection pass/fail data. 6. The system of claim 1 further comprising a
die identification system receiving the image data and generating die image data. 7. The system of
claim 1 further comprising a component identification system receiving the image data and generating
component identification data. 8. The system of claim 1 further comprising a component inspection
system recelingj thelanagkigiata and generating component pass/fail data. 19 9. The system of claim
1 wherein the image data system comprises means for generating two or more pixel arrays of image
data from a rotating prism within a field of view. 10. The system of claim 1 further comprising means
for identifying compBRSHRSEHES SHRMASYErtEfta generated by the rotating prism. 11. The system of

claim 1 further compristagriy @ries fosdatingian dmpgedcapitentatd singra pésiisiiadioacspesd. 12. A

method for inspection compusing' (eselving, Inage dais, oha Jistajea flom a oy generalig firs

area image dhta’ ro g the prism; receiving image ddta of a seco rom the priSm; génerating

second area fmageotan 1% fireé imetdrodaren cRiehile fgahed covhpeERIAES recéaTgamiigecaaterof a

third area froppite: RiproviGRNBIAHRY Migearea eaas datRal atrlinchHishPHrRRNERGAIVIIMmage data of
a fourth area from the prism; genera}tlggc}ourth re |mage d ta;é;mfi _ _ ,

an Image data systent disposed at the sécond end of the rotating prism, the image

data system generating image data as the prism rotates so 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 guadrant inspection system coupled to
the image data system, the quadrant inspection system receiving image data from one of
four quadrants of the field of view area.

3. 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.

4, The system of claim 1 further comprising an image data acquisition control
coupled to the image data system, the image data acquisition control setting an image

capiure rate.

5. The system of claim 1 further comprising a quadrant data analysis system
receiving the image data and generating die quadrant inspection pass/fail data.

6. The system of claim 1 further comprising a die identification system receiving the

image data and generating die image data.

7. The system of claim 1 further comprising a component identification system

receiving the image data and generating component identification data.

8. The system of claim 1 further comprising a component inspection system

receiving the image data and generating component pass/faii data.
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wherein an item is inspected using the first area image data, the second area image data, the third
area image data, and the 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
guadrant 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 the fourth area image data corresponds to a fourth quadrant of the
semiconduct8r die. 20e16ysiemetioudfior ihspbetaigy theemiapadiattosHiteop mMPrshiags resaidnfpimage

data of a firstRrRadFAg AP S MoAEpREAINE st RFaa/EaaR Hak hasinslydsna HishinestRmjithe

semiconductor die; rotating the prism; receiving image data of a second area from the prism;
generating s&fdhd 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

semiconductqpdie, §nd hearisi dp ki RsRLAEsh IO RREHAS9'A05 ARG Ab i Aiadiaals of the

semiconductor die. 18. The method of claim 16 further comprising rotating thé second area image data
to align with ¥REIFRSE SRR ARNE @Y. YIS RRIFHBENIPBY claim 18 further comprising eliminating

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

21 ROTATIN PRISU SORBOKERE VB O Bve i e A

(100) is provideag Brsisydieirlifcanges a

2. A method for inspection comprising:
receiving image data of a first area from a prism;
generating first area image data;
rotating the prism;
receiving image data of a second area from the prism;

generating second area image data.

13. The method of claim 12 further comprising:

receiving image data of a third area from the prism;

generating 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 data, the second area
image data, the third area image data, and the 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
guadrant of a semiconductor die, the second area image data corresponds to a second
guadrant of the semiconductor die, the third area image data corresponds to a third
quadrant of the semiconductor die, and the fourth area image data corresponds to a

fourth guadrant of the semiconductor die.

20



rotating prism (102) having a first end and a second end. The first end receives a first image area
(104), such as a circular view, and rotates abbut 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 (106) that does not change in dimension. An image data system (110) at the
second end of the rotating prism generates image data as the prism rotates so as to generate two or
more sets of!ffnage’dasihpéicre vweiine edseitteantiects disfogidrrieifga. Figure 1A

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
qguadrants of the semiconductor die, and the prism is further rotated to generate image

data of all four guadrants of the semiconductor die.

18.  The method of claim 16 further comprising rofating the second area image data to

aligh with the first area image data.

19. The method of claim 18 further comyprising 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.
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