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.
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changing view to a fixed view area.



2 SUMMARY OF THE INVENTION [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 hgg-geRsiapt dimensions; and an image data system
disposed aj the second end of the rotating prism, the image data system generating image data as

the prism rblatesiso as IS TFBREAHIE 18 B ote sy STy e ata AT Ethe Reld 4t vighit area. [0005b]
According $eehsetandoaspdct Di Hyepresant sipyeation theresispronigded dmzethodferinspection
comprising;deegiMingimagedata qgsggggg%from@@ri%gggg@in%{'ggteargg{@ag:g]gata; rotating
the pgsm;brg CeéVAQQ§r@gge dt?sg'.x%a%ecoxpadrgg%ayfrogqfthetechniques to determine
whether the component is accéptable 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 resoluﬁion
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. However, moving the component. or camera is

time consuming, and slows the inspection process.
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prism; generating second area image data. [0005a] According to a third aspect of the present
invention, there is provided a method for inspecting a semiconductor die comprising: receiving image
data of a first area from a prism; generating first area image data that includes a first section of the
semiconductor die; rotating the prism; receiving image data of a second area from the prism;
generating second area image data thatuimefudesca seeand seetion ofithe semiconductor die. 3 [0006]

In accordance V\fiybag ermpﬁggm%odi&%gdﬁmwgm fgg}psgﬁ:g@g @ecorgpogr(}?ntlt iémp_rg}/]iged. The

system includes a rotating prism having a first end and a second end. The first end receives a first

image area, sudas a%circtifdr vievw ™ Sid fothtes HhoUEE chhter pbitit 'so aSBLEGTST a fiéla"8F view
area that is larger tharethe first imagerareansuchmasadaiger cirgle: that isidefinedty-ithe smaller circle

of view as it rotaiggsqund the center, point.The segond end remajns centered gn the genter point

and provides a viewing area that does not change in_dimension. An image data system at the second
end of the rotafiify'BrisM YeneraLSmage dafi &s the pridmTotates?8o aso génerate &3S more
sets of image dataithat dre contained withinthe fieldoof vieswarea. [80073Technicaladwantages can

be achieved. Ong iteghnisal adyantage:of.the-example.erphodimentsds a1 system-and method for
Inspecting components that utifizes a rotating,prism, o other syitable deviges to allowa  11e
nag 0y i C

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.



component to be inspected by gathering a number of image data sets, where each image data set is
generated when the prism is at a different angular position. 3a In this manner, multiple detail images
of the component can be generated without moving the component or camera. [0008] Those skilled
in the art will further appreciate the advantages of the example embodiments on reading the detailed
description that {6l in cofjunclionowiths thesdrawings. A BRIEEDESCRIRTION OfeTHE 2

DRAWINGS [0Q09}FIGURE | Ajis adiagram of %&@J@J@&F&erﬁ%@%@@a@ém@?@ in accardance

with an exemplary embodiment of the  present invention; 5 [0010]. URE 1B is a diagram of a
component in a fiéfd Bt Siewv inaccordartcerwitty An exémprar§ embodim&hfofthe Fres&nfMVention:
[0011] FIGURE4Cis & diagfamsof acleds apparates that st uséd tofortisimage dataat wiewing area;
10 [0012] FIGURE: AR is. 2 diagtam of adight agray dispased aboutaprismyrotationssystem for a
rotating prism; [0013] FIGURE ? s adiagram %Irae%ys%%rg for.ins%lectin .components in.accordance
with an exemplary eimbodiment of the present invention; ES [30%)1 f‘ﬁ RE 3is a i%gf“alrﬁ"f%]f system
for quadrant data"afiglysis §it accordancé with ar @xemplafi-embodirient of-the dsreseatinvantion;

the smaller circle of view as it rotates around the center
point. The second end remains centered on the center point
and provides a viewing area that does not change in
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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(0015] FIGURE 4 is a flowchart of a method for performing an inspection using a rotating prism in
accordance with an 20 exemplary embodiment of the present invention; and (0016] FIGURE 5 is a
flowchart of a method for inspecting components in accordance with an exemplary embodiment of the
present invention. 5 DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS L0017] In the
description thatfollows, dike jpantsraremmiarked. thréaghaut tha&geeifioétim‘nandcdnawir@smith the
same reference-numegals,Jespeetively.s The drawing,figures 5 might nat be to,scale,.and certain

components ca § shown in enerallzegcor schematic form and identified by commercial
designations i |n PRdrest OF 8ty ahid' coRciseResd $0618] ﬂébhgfﬁqgéfdlagram of system 100
for 10 performingmndnsgpéctiontin atdoianed withcdn-téxeniplane embodinditof the:present
invention. Systeggé@@r@e\g@ retating prismde generate-imegedata over,a field of view that is larger
than a field of V|ew of a camera, SQ as to aII W com onents to be inspected without moving the 15
component or thie camera. JIBBlg]lSyst 100 ficiides rotating prism 102. Rotating prism 102 can be
used to transfer an image from an image 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 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 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 detail, it would be

necessary to move the compgrept gﬁg&glepﬁt&s@e%%ghwﬂg&o generate image data of the

entire component. Rotatin‘% rism 102 can be used to provide the image data of the entire 10

componen 98 9hhge dafz m# 155with it ARy efinety thabe 8t BRI mMis: the
componertFPhiy-Aemngn, poatingpricm $021s rotatedeatplibay axistsuthntbat Wewingearea 106
remains irnpthesfield of vewof snage data system 110 but image area 104 rotates around and covers

an 15areg gpliglf of viewhakengpmpasgesie enlre SPMRoNeNnt. ent in a field
of view in accordance 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.



(0021] Rotating prism 102 includes prism rotation system 108 Prism rotation system 108 can be
disposed about rotating prism 102, can be the device that holds rotating prism 102, can include
motors or other motive devices, 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 1.12 and image data system 110 can be implemented 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 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, machiggfggggg]%gg&%&tgb,gggﬁ, o ggﬁ%&[@slgkgﬁ%elﬁb&w%m more

corresponding software applications, databases, 7 o e software architectures. In one
exemplary” EM3ddiment, X8 sdtfifardeystehy EaRcliertoné o heote-linds st coda s a gereral
purpose softwaheaappﬁhaﬂ»mqmmh ashan @pekaiiftg@tsiefﬁ, aéhdd)naﬁm@[@ﬁnagm cqgpinab
specific purpgse sg@yg&eeggghq%g%réfsqseg 61810, 1Ng, i%rm "Qp%gleé and Jis cognate terms, such

" . Y - > res
as "couéples" .and "cougled," can include a physical connection (such as a copperﬁcoﬂauctor) , a

virtual onn’&%ﬁ&?f(é&% a}gqhiib%gﬁcale, 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 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.

{0020} 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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randomly assigned memory locations of a data memory device), 10 a logical connection (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 systems 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 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. [00231 Quadrant inspection
system 112 controls the 25 generation of image data by image data system 110.and the rotation

speed of %ﬁh#ﬂ rotatlkc))n é/sgem 108. In tt’g1 manner, image data s stem 110 can be used to capture
image data from a suitable number ofareas tAaf 3n50m§a§§’ﬂ"1% fitireToMEGn Nt BEIRE inspected.

Depending itthe'fieiPEde30 Fiewrirrtesmabe areq10aeond evmbrecgomptrerts tould be
inspectedusshagystere 100, siotrgs where alfisst campbndrinis_encompassegytbe fisst half of the
field of viqvm?@rld;_a ;s@@@ﬂ@legpmggneﬁ;ggé@gcqg}pagggquaég %y&qlgﬁléofltge {elg@f view, wherea
componenties wifaineagh.guaskags 8.91he field of view, or in otfer sutable configurations-
at the desired level of detail, it wculd 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 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,
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[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 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
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 analysis frame, or otherwise
compensate for changes in the angular orientation of data sets, so as to allow inspection of image
data from different sections of the field of view' to be performed irrespective of the angular orientation
of featureggn gﬂl h sectionts é’ ative tglfeatures in other 20 sections. [00251 FIGURE 1B is a diagram
of a componient 120in & field of viéW 12 hactbriariEs Tith 3 exe hpl i @ nfBtsiRERT Yof 'the
present inFERRSFH EBHipoRertADorEaithE BRESMpasBed 1y iRslg obriewoh2 oy rotatimg image area

104 aboutckisc2B1¢24.1f prispenctation pystems206:istratated imthel direetion of theraw in FIGURE
1B, then fisst quadiant imagedatansecent duadtantimags-data s third quadranidmage data, and

fourth-(uagdiant Jpege (813 680 e gnaeled gt corepend 19, guadran's,of semiconguctor die 120
‘term ‘‘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



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 wafer, or other suitable components. [0026] FIGURE 1C is
a diagram of a lens apparatus 126 that is used to focus image data at viewing area 106___ Light 5
array 114 is shown disposed on prism rotation system 108, such 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 from image area 104, 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 (00271 FIGURE 1D is a diagram of a light array
114 dispoos]gdt%bou# a Rr(jlsm {otatiog system 108tfor rotating 15 prism 102. As shown, light array 114
can includ® a partiar afray ot LED EightSor Boh&F Siitant® igis tracaretisBi 36 Hilifitain a constant
lighting pat?4 fdgardicasssitratangld eepriehiribn fosprsirrotatidn. 8ystemat08 oristating prism
102. 20 [0828btmegeration faystentht00 isigsad t0 petfepn zinspestion efoneRigroress@mponents-
System 1QR.allgws Rixghglensitigs tae Qbined Ry ¥sing a reBiing. R, features

5 in the image data generated when rotating priswm 102 is in a
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 zrelative 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 wview 122 by rotating image area 104 about axis
25  124. If prism rotation system 108 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
correspond to guadrants of semiconductor die 120. Likewise;™
30 areas outside of semiconductor die 120 can also Dbe
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 pexrform:
' 9



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 embodiment of the present invention. System 200
includes prism rotation system 108, image data system 110, quadrant inspection system 112, prism
rotation controller 202, image data acquisition control 204, and quadrant data analysis 10 system
206, each of which. can be implemented in hardware, software, or a suitable combination of hardware
and software, and which can be one or more software systems operating on a general purpose
processing platform. 5 [0030]_ Prism rotation controller 202 controls the speed of rotation for a

rotating prﬁnﬁg ]\230c Hwocon'tgwctig(r}wgh prism rotation system. 108. In one exemplary embodiment,
prism rotation system 108 includes A &ippot ardd 38sétiatéd FhotoRForWther metive dViees that are

used to cSttBIAFEGAngle of rotation or speed of rotation of a rotating prism- Prism rotation .
controller 2022sdn adjustrierspeacofiotatiod sacastd comespond:-to-andpiagesgata system 110
frame ger@ﬁg@onl rate or cgtré%r syitable faCtOfS-chO?’l] ér{lagre data acquisition control 204 controls

! 5
image 15 data system 110t0 generate IMaye data at arate that *9 erea 106.. Light

array 114 is shown disposed on prism rotation system 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 épparatus 126.
{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 constant 'lighting pattern regardless of the
angle of orientation for prism rotation system 108 or
rotating prism 102. |
20 [0028] in _oPéra.ti'on, ‘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 exe-mglary
embodiment o©f the present invention. System 200 includes
prism rotation system 108, image data system 110, quaiiira—nt:
inspection system 112, prism rotation controller 202, image

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



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
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 prism 102. [0032] Quadrant data analysis system 206
receives the image data generated by image data system 110 and performs quadrant analysis on the
data. In one exemplary embodiment, quadrant data analysis system 206 can also perform area 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 items within
a die or component, and can compensate for the degree or angle of 11 rotation from a reference
point. In oreyexemplans entadiment, quaithbntdata bralysigpdysiemt206 can identifywasuch features in
a compones ipagedata set withoutkofating 4he ipagesat £an compensate Hig iage, data set for

angular 5 gotation, Qr can.berfQy; gweg:%%itaglee f%q%ionsr [Ogégfaln D gtign system t%({)!g allows. a
component such as a semiconductor die to be mspecteé)where the I6vel of d%etaiﬁt’ﬁatfls required

would otheRRETetfiffe e i@ eral purpose processing platform. ..
S [e030] Prism rotation controller 202 controls the speed

of rotation for a rotating prism 102 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,
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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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
guadrant 20 data analysis in accordance with an exemplary embodiment of the present invention.
System 300 includes quadrant data analysis system;. 206 and die identification system 302, feature
'identification system 304, and' feature inspection system 3.06, each of which can be implemented in
hardware, 25 software, or suitable combination of hardware and software,. and which can be one or

more softygle.systems ppgrating on,3, general eourggﬁ%grocessmgnplatg)q{én [O%{Be%l qle |dent|f|cat|on

system 302 i et&tmes one or ore die auadrants or other die features from.image 6 In one

exemplary 8mBodTent, a emlggﬁl&u $tifle %%ﬁﬁ?pe@éﬁ &t 104 tﬁ@ﬂnd&’?ﬂﬁﬁgﬁ3|ons
angular OFBRALIEAASRERS he dfe, CPRITERRIES HPAEE dieéan petustd-lertstenmirtthesangular
orientatiorcafthétigén acset ekimagergatasBieidantficatiogessysian ?@Qﬁhlﬂ&rlaﬂﬁﬁwslquadrants or

other gectippg0f 1 dig,jo ber, 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 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
12



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 inspection system 306 receives feature image data from feature
identification system 304 and 20 performs feature inspection, component inspection or other suitable

inspections; R.ene w@&gmb&pmg@tt,mtgatug%dﬁg%cgon System 306 ﬁan receive,the image data
t

directly ang qf L analyze | he i ata to locate defects, such as w ere the defécts have a known
size, shape color dénsity, a‘Zﬁfplxe Brig 3tnes‘%‘c‘a’éﬁh‘%ﬁ‘Sct,teer|st‘(i,E‘BF‘su‘ﬁ?ﬁblé’ﬁH%ne?éﬁ%"’di\ﬁft%tllow feature |

mspectlorfiﬁfﬁe performed without previously identifying die perimeters, individual features within the
die, or oth&¥ &éthble elementsel ikelvise i Ehtarei dispegtion:ay stenr 3063ea- Receive C@ﬁ@ponent

HﬂaggdaEhWOHbre features within a set of image data. In one
exemplary ewmbodiment, 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 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 predetermlned
image parameters can be located using suitable image data
15 _analys:x,s‘ 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 loca\t"e defects, such as
where the defects have a known size, shape, color density,
25 pixel brightness characteristic, or suitable param_éters 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 }?ase'd on previcusly-located - die perximeters,
components, or other suitable data. Likewise, other

suitable processes can also or ali:ernatively be used.
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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 quadrants 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 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 throoighes prismear othesrsuitakle devieesthat: sonveyimagedataframa ficst area to a
viewing aregnglf)%glﬂghrotggon of %H{Ei%@sor %thgr dggiag;glyvj:ilela Sallowga& Aargeg tggldeof \égt\évato be
encompassed at the, viewing area 20 than would be encompa,ssed-‘élrec from the viewing area

with a pred SERRHET BixaPd STy HHF & PRedEtbinmed Pt HithyREi7e The mEtHIthaAProceeds

to- 404. allows quadrants 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 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



(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 g98é@9§aAt 408 feature inspection is performed. In one exemplary embodiment, the
features can be nspecied Stter Cbire AR R HiguIaF roflishigher ddcatipthedeatoment0 relative to

an edge, 5Bt R iiBRIManRers Irobihether exeatplary wmbediment, foaine inspegtion can be
performec_lfbiyepmtéésimgitbe imafge d&t@dﬁﬂ@gatevdﬁ{ﬁgﬁ _ b@?@d ugg{ﬂé(ggmimg e dgg;& :
characterigticgafisugh defgets. ngem%eargu|ta§é%ggg1b|nggggto{ OCesses cagane u%%d, 15 The
metha_;j thEQPE%‘%%egé t%é]é%d on  known image data characteris;;cs 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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[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 proceeds to
412 where the prism or other device is rotated. In one exemplary embodiment, the -prism can be
rotated through four quadrants so as to generate an image of an entire semiconductor die. Likewise,
other prism 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 grplecied,, Sudtkas gantrol faja.ihal causema dallgdsompenen (o, 1> matkeg.or removed.

Likewise, addltlogal |nd|cat(ihs can be provided, such as notification data that additional operator

review is r8gairé P ot RiEBI G TR ThethG fan PoceBHE 1S 29828 [GBAEHHAL6 the next
component & ARWed 2o HFsTUASSEEtioN (BdkEoh. Fortedahplaake contperemstdzrrbebama movable
support sughdhatthe mextsaomponent can be moved into the inspection position by moving the

SUPPOEL.  [oo45] At 416 the next component is moved to the
inspection positien. For example, the components 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



Likewise, the camera can be on a 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 used 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 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 spepbisefixed, the methodwanprdeceadidirecty¢0. 564 . [0043]iAiabed the saryena image

capture rate j5 g€t 2N 3Q.0n6-exerplaryembodimentthe Lamera dmnage Lantaresrate.canbe
adjusted based on the rotation speed of tk(lje grisen%écaqge cagpr@t%d or setto a predg&ear@éned rate, or
other suitable rﬁroccé)s‘f%%%%%xﬁ 56 used'to Setthe m’é’Be cﬁ?)'ture rate. The thethod ten proceeds to
506. 16 [0089FACS06 Hstfe GRthds FEceifeRl- FReSHHfe Hatd caipquence for-each of

5

four quadrants of a single die as a rotating prism 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 wanners. The
method then proceeds to 510. _ '
foos1} At 510 it is deterwmined 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
indication data can be .a pasg/fail indication, an ‘indication
that thé component should be rﬁanually inspec"ced,- or othex
suitable indication data. The method then proceeds to 512

17



include two or more sets of image data that encompass one or more components. In one exemplary
embodiment, a separate set of image data can be generated in sequence for--each of 5 four
guadrants of a single die as a rotating prism rotates through each of the quadrants, and can be
received at 506. In another exemplary embodiment, where an entire 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
componeg}g basetdnupon kgown compogent imagfe %?ta relationships without correcting 20 for angular
displacement. or in othar auitabls AranHers - FhBhethod th@nhaEseds to- 5T t5145%t 510 it is
determiné® GRkitaheé tmage dalact AvcemaprRoMERfs deternied 916 dhatahetinage data. is-
acceptableythes nethed picteedsdoBErwhese thenext2bcompbnabl is Meved«8to position., In one
exemplary; cyppdiment, a capRenanistpporkeanbe moved, the gaypera cap he moved, or other

oo e Pragsseee AP Usqk The. Msiiad Rl IgUIne 10 200 [PSEILL P eigRIed a1 S10 thar

suitable devices, so as to increase the inspection area for
inspections performe& at a given pixel density without
requiring the cawmera or éomponent 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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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 manually inspected, or other suitable indication data., The method then proceeds to 512 17
where the next component is moved into place. Likewise, the questionable or defective component
can be removed, such. as 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 suitablé/delicelsjrsedis: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 erhbodirBHRSBEEIS) P AP IRERINY of the present invention have been described in

detail herein, thosesskitigmdnpifteranawibalstrseeagaize dhascyadiend, suRsid uhonssasadneskfieations
can be madeatgrtt[]e 15 systems g@& geth%%s WI'[hOltlt de&g{tlrégag?m the SC%%%%T%‘@?{P"“ ofﬂ[‘h?

S area a €% 9bqllt a center 0 COVer a area :
appended claims. TEWhaTTS 2laimed is: AN mspectl(?n sysstem COMpIising: a’ro aﬂng prism ﬁavmg a

first end and & sgenthandhevfstamagsiraiesn @nedbr sscarfittrithagjaaine senarastae dhaberntercenter

point SO as 1g6RYaha HiekddivinrriemER tdslararateanbeistinagr dgrRnarmdhgreecond end
remains centered on the cen&er . . . .
an image data system disposed at the second 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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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 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 quadrant 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 prisnd; the prismsistetiorrcohtivlldr wetiag thhe ratman dalecsysfate gariapisas Theasystem of

plaim 1 furth@eﬁ@@%‘@%% mg%&@%%%‘@u%@@%@é ﬁ%@%@&iﬂ?dﬂ%@%ﬂﬂ@éﬁ@ﬁ@ﬁ the
image data acquisition control setting an image capture rate. 5. The system of claim 1 further

comprising a‘fftidrant 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. gnagerlgte, it apnasAingrCi i1 agE HRIAa ImIUIE SUP BN BB HLAY Gmprising

a component identification system receiving the image data and generating component identification
data. 8. The &pstdmasedatmIrnsraier Lyilsaigne &sPonent inspection system receiving the image

data and generating component pass/fail data. 19 9. The system of claim 1 wherein the image data

witin 2 1eis B vewy B TR B o S R e A e e

r
within a field of " view. e system o im1
edges from instgeadeitanyEriatiatesPsgdhe rotating prism. 11. The system of claim 1 further comprising
means for setting an image capture rate using a prism rotation speed.

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.
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12. 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 ard®imadertRiedier NseeAIE ISEMIRIRYUEONHE EAMPESIET is a semiconductor die. 15.

The method of clainetdiwherabytheatsdrar ansinrasdaia grrgesponds to a first quadrant of a
semiconductor die, the secon?, area img%%daéa corresﬁqggé togs?cond ungEnt of the
semiconductor die, BFETHITS S FRaR4TAge LBRLARLRAL TR FHIFY SRAGMRAL BIRERERNEER ctor
die, and the fdigrth area image data corresponds to a fourth quadrant of the semiconductor die. 20 16.
A method for inspqu%iﬁgqﬁ@&%ﬂquctor die comprising: receiving image data of a first area from a
prism; generating first area image data that includes a first section of the semiconductor die; rotating
the prism; receiving BREYPH IR dadBbAFareatIRP PRSP §Eherating second area image data
that includes a secogshsraiion sfdbed 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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semiconductor die. 17. The method of claim 16 wherein the first section and the second section are
each quadrants of the semiconductor die, and the prism is further rotated to generate image data of
all four quadrants of the semiconductor die. 18. The method of claim 16 further comprising rotating the
second area image data to align with the first area image data. 19. The method of claim 18 further
comprising eliminating ov%l,%gg 1\g_:zzs%(E:{tIiosrbwtis 8f th% iEr;rllange gg%aE‘:CZTOI. Th% method of claim 16 further
comprising analyzing the second area image Fat 8% d On A pret?é\;(err%%rllréeaiangular relationship to
the first area image data. 21 ROTATING PRISNLGQMPONENT INSPECTION SYSTEM ABSTRACT
An inspection system (100) is provided. The system includes a rotating prism (102) having a first end
and a secong:enth he-firstend seeives adfjirst image arer £104), sugh as-a. cirgularview, and rotates
abbut a center ﬁg{r}}nso as 19 cover A ﬁﬁlldv?ta vie\év ea t@at IS EJar%e than the first imdage area, such as
a larger circle that is defined rBy Re smallercirtle’ of View as 1t rotates around the canter B%int. The
second end fréffdinstEhteféd oh'the centerigaint ahdasrevidesea vidwidg -area(@06 thatdoes not
change in dimension.-Arimage-data: sysiam (16 at the-secend grdof the retating prsaLgenerates
image data as @.eeggsrgfrotates o as tgkgdetne.rat two or more sets of image data that are contained

- . V1 ar 15 larger than th
within the field of View area.%‘?’gure A J the Lirst 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 Ilmage data that are contained within the field of view

area.

Figure 1A
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