1 PATTERNED WAFER DEFECT INSPECTION SYSTEM AND METHOD
FIELD OF THE INVENTION The invention relates to wafer inspection, and in
particular to a system and method for utilizing multiple golden templates to
reduce false rejections of dies. BACKGROUND OF THE INVENTION It is
known to use a golden template to inspect dies from semiconductor wafers.
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they are compared wi Ie Image under inspection, t
inspection can be judged based on the degree of similarity or difference to
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golden template inspection techniques result in a large number of false
rejections. Whenever a die is improperly rejected, it must either be manually
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rejected, which negatively impacts the yield of dies from the wafer.

par gMkR tORTREIRIENNONRtAQSr fice Uit deipesandifiehmorgal den
tempVaES3 2p8 MSHIREIOFRPEOMTPEPRITBRA &BipalG dspection are provided

that overcome known problems with systems and methods for performing
golden template inspection. In particular, a system and method for performing

golden template inspagticoryeNovdeq nghignvEhzeiakierarchy of golden

templates that can be used to test rejected dies, so as to reduce the number

of séﬁﬂ&ﬁﬂW@.fo use a golden template to inspect dies from
semiconductor wafers. Such golden templates are die images that
are benchmarks, such that when they are compared with a die
Image under inspection, the die iImage under iInspection can be
judged based on the degree of similarity or difference to the
golden template.

While golden template inspection is useful, the best golden
template inspection techniques result in a large number of false
rejections. Whenever a die is 1improperly rejected, it must
either be manually inspected by an operator, which requires
costly manual inspection, or rejected, which negatively impacts

the yield of dies from the wafer.

SUMMARY OF THE INVENTION

In accordance with the present invention, a system and
method for performing golden template iInspection are provided
that overcome known problems with systems and methods for
performing golden template inspection.

In particular, a system and method for performing golden
template inspection are provided which utilize a hierarchy of
golden templates that can be used to test rejected dies, so as
to reduce the number of false rejections.



In accordance with an exemplary embodiment of the present invention, a
system for inspecting semiconductor devices is provided. The system
includes a region system selecting a plurality of regions from a
semiconductor wafer. A golden tempI?te system generates a region golden
template for each region, such as to allow a die image to be compared to
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invention together with other important aspects thereof on reading the
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temgd&tHiE 2 is a diagram of a system for golden template layer generation in

accordance with an exemRIa[y embodimegt of the r?resent invention; .
The present 1nventron provides many 1mportant technical

advantages. One i1mportant technical advantage of the present
invention i1s an inspection system that utilizes an hierarchy of
golden templates that allow acceptable dies that have been
rejected due to otherwise iInsubstantial regional variations in
certain 1image characteristics to be detected without manual
intervention.

Those skilled in the art will Ffurther appreciate the
advantages and superior features of the iInvention together with
other important aspects thereof on reading the detailed

description that follows in conjunction with the drawings.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS

FIGURE 1 is a diagram of a system for performing a golden
template inspection iIn accordance with an exemplary embodiment
of the present invention;

FIGURE 2 is a diagram of a system for golden template layer
generation in accordance with an exemplary embodiment of the

present invention;



3 FIGURE 3 is a diagram of a system for golden template layer inspection in
accordance with an exemplary embodiment of the present invention;
FIGURE 4 is a diagram of a method for generation of layers of golden
template data in accordance with an exemplary embodiment of the present
invention; and FIGURE 5 is flow chart of a method for testing die images
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FIGURE 1 is a diagram of a system 100 for performing a
golden template inspection 1in accordance with an exemplary
embodiment of the present invention. System 100 allows multiple
golden templates to be used to iInspect semiconductor dies so as
to reduce the number of false rejections.

System 100 includes golden template layer generation system
102 and golden template layer inspection system 104, 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
computer. As used herein, a hardware system can include a
combination of discrete components, an integrated circuit, an
application-specific integrated circuit, a Tield programmable
gate array, or other suitable hardware. A software system can
include one or more objects, agents, threads, lines of code,



application-specific integrated circuit, a field programmable gate array, or
other suitable hardware. A software system can include one or more objects,
agents, threads, lines of code, 4 subroutines, separate software applications,
two or more lines of code or other suitable software structures operating in
two or more software applications or oh two or more processors, or other
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a physical connection (such as a wire, optical fiber, or a
telecommunications medium), a virtual connection (such as
through randomly assigned memory locations of a data memory
device or a hypertext transfer protocol (HTTP) link), a logical
connection (such as through one or more semiconductor devices in
an integrated circuit), or other suitable connections. In one
exemplary embodiment, communications medium 106 can be a network
or other suitable communications media.

Image data system 108 is coupled to communications medium
106, and generates image data for a wafer in wafer inspection
area 112. The wafer may be subdivided iInto predetermined
rectangular dies, and image data system 108 allows images to be
obtained of each die, such as by indexing, locating dies within
the wafer, or 1iIn other suitable manners. Wafer controller
system 110 i1s coupled to communications medium 106 and wafer
inspection area 112. In this exemplary embodiment, wafer
controller system 110 allows wafers to be moved so as to allow
Image data system 108 to generate image data of different



obtained of each die, such as by indexing, locating dies within the wafer, or

in other suitable manners. Wafer controller system 110 is coupled to

communications medium 106 and wafer inspection area 112. In this

exemplary embodiment, wafer controller system 110 allows wafers to be

moved so as to allow image data system 108 to generate image data of
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inspection of one or more dies Trom a wafer in wafer inspection area 112. In
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golden templates generated by golden template layer generation

system 102 and performs the iInspection of one or more dies from
a wafer 1i1n wafer iInspection area 112. In one exemplary
embodiment, image data system 108 can generate image data for a
die on a wafer iIn wafer inspection area 112, and that image data
can be compared to a Tfirst golden template by golden template
layer iInspection system 104. IT the die passes inspection,
image data system 108 retrieves another die 1mage for
inspection. Otherwise, golden template layer inspection system
104 can select another golden template for use iIn the inspection
process. In one exemplary embodiment, there can be a master
golden template and layers of groups of golden templates formed
from regions and combinations of regions, such that if the
master golden template inspection of a die 1image Tails,
additional inspections can be made so as to eliminate false
rejections. In this manner, 1If a die image initially fails
inspection utilizing the master golden template, 1t can be
determined whether the die iImage iIs acceptable based on one or
more golden templates from regions or composites of regions so
as to avoid false rejects of acceptable dies.



process. In one exemplary embodiment, there can be a master golden
template and layers of groups of golden templates formed from regions and
combinations of regions, such that if the master golden template inspection
of a die image fails, additional inspectjpns can be made so as to eliminate
false rejections. In this manner, if a diéoimage initially fails inspection
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templates, can combine golden templates from wafers, or can perform other
se1&5fkHe SRkeSEaeHAAiHor BlonRtgPBmBSTRLAL SvakIa8ER e  1n one
exengelentsd tnlged rasion, ofgefdan selection system 202 can select one
of a plurality of wafers for generation of golden templates, can
select two or more of a plurality of wafers for generation of
golden templates, can combine golden templates from wafers, or
can perform other suitable processes. In another exemplary
embodiment, wafers can be selected for generation of golden
template images based on illumination of different Tfeatures
using different types of illumination. For example, under
direct lighting, certain features may be observable that are not
observable under Ilighting that i1lluminates the surface at an
angle of incidence or a range, such as from 5 to 30 degrees off
the direct axis, 60 to 90 degrees off the direct axis, using
different colors of light, or other suitable ranges of lighting
angle incidence. In this exemplary embodiment, different sets
of golden templates can be generated for each different type of
illumination, and the features that are illuminated by each type
of illumination can be used to select the golden templates for
each region. As such, the identification of one or more
features and the comparison of different die images relative to



template images based on illumination of different features using different
types of illumination. For example, under direct lighting, certain features may
be observable that are not observable under lighting that illuminates the
surface at an angle of incidence or a range, such as from 5 to 30 degrees off
the direct axis, 60 to 90 degrees off the direct axis, using different colors of
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204 allows one ormore regions on a wafer to be identified from which a
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for a plurality of dies from a region is generated by region
golden template system 206 based on an identified region from
region selection system 204. Region golden template system 206
then selects one of the dies within the region to be the region
golden template, generates a region golden template from a
composite of the die 1iImages, or utilizes other suitable
processes for generating a region golden template. 1In another
exemplary embodiment, a golden template can be selected based on
the Ilocation of 1i1dentified or predetermined features, pixel
brightness variations, histogram data, data from predetermined
regions of the die image, or in other suitable manners.

Group golden template system 208 receives region golden
template data and generates group golden template data. In one
exemplary embodiment, group golden template system 208 can
receive a plurality of region golden templates from region
golden template system 206, and can create group golden
templates by combining two or more region golden templates iIn a
suitable manner, such as by averaging pixel values iIn
predetermined areas, by selecting predetermined sections of each
die based on an analysis of pixel brightness variation or



then selects one of the dies within the region to be the region golden
template, generates a region golden template from a composite of the die
images, or utilizes other suitable processes for generating a region golden
template. In another exemplary embo%iment, a golden template can be
selected based on the location of identified or predetermined features, pixel
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comparison with one or more of the other region golden templates from a
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template system 208 and generates a sinile master golden template or a
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averaging pixel values 1In predetermined areas, by selecting
predetermined sections of each die based on an analysis of pixel
brightness variation or histogram data, by selecting one of the
group golden templates based on a comparison with one or more of
the other group golden templates from a single wafer or multiple
wafers, or in other suitable manners. In addition, a fourth,
fifth, or other suitable number of levels of golden template
groups can also or alternatively be used, such as by forming
group golden templates from sub-groups (e.g., from wafers in
regions around the periphery of the die and wafers In regions
internal to the die), or in other suitable manners.

Lighting selection system 212 allows golden template images
to be selected based on two or more different types of lighting,
such as lighting angle, lighting intensity, lighting color, or
other suitable Jlighting variations. In one exemplary
embodiment, each set of region golden templates, group golden
templates, and the master golden template can be selected under
different lighting conditions, so as to form a fTirst set of
region golden templates, group golden templates, and master
golden template for a fTirst lighting condition, such as using a



plurality of wafers, or other suitable combinations, such as by averaging pixel
values in predetermined areas, by selecting predetermined sections of each
die based on an analysis of pixel brightness variation or histogram data, by
selecting one of the group golden temé)lates based on a comparison with
one or more of the other group golden’templates from a single wafer or
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lighting source.

In operation, system 200 allows golden templates to be
generated for a layered golden template inspection system. In
one exemplary embodiment, system 200 allows golden templates
from different wafers, from different regions of dies, from
groups of regions of dies, or from groups of dies to be used so
as to increase the number of golden templates that can be used
to perform an iInspection, so as to reduce the number of false
rejections of acceptable dies.

FIGURE 3 i1s a diagram of a system 300 for golden template
layer iInspection in accordance with an exemplary embodiment of
the present invention. System 300 1includes golden template
layer 1inspection system 104 and master golden template
inspection system 302, group golden template inspection system
304, region golden template inspection system 306, and pass fail
system 308, each of which can be implemented 1i1n 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.



light source that illuminates the wafers at 5 to 30 degrees from the optical
axis, or other suitable lighting sources. Such different lighting sources can be
used to illuminate different physical features, such that the geometric
difference between the specific featur]ios being illuminated varies as a
function of lighting source. In operation, system 200 allows golden templates
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data can be compayed to the master golden template in order o identi
gro%Sgﬁjiplen teana{ate mspectlo% on onepor more die ma%es that
are being inspected. In one exemplary embodiment, a die iImage

can be compared to a first group golden template to determine
whether it has passed or failed. IT the inspection for the
first group golden template results in failure or an
intermediate condition, one or more addition group golden
templates can then be selected for use iIn inspecting the die
image data. Likewise, intermediate pass/fail data can be
generated, such as for certain areas, or setting acceptance or
rejection of the die based upon results of additional golden
template tests.

Region golden template 1iInspection system 306 performs
golden template inspection of die image data using region golden
templates. In one exemplary embodiment, if a die image data set
has failed inspection from a group golden template inspection
process, a master golden template inspection process, or other
suitable golden template 1iInspection processes, region golden
template inspection system 306 can compare the die image data to
one or more region golden templates. In one exemplary
embodiment 1f comparison of a first region golden template to
the die image data results In a fTail indication or iIntermediate



criteria, such as variations in brightness of pixels in predetermined areas,
variations in histogram data for pixels, or other suitable die inspection data.
Likewise, intermediate pass/fail data can be generated, such as for certain
areas, or setting acceptance or rejectjgn of the die based upon results of
additional golden template tests. Group golden template inspection system
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certain areas, or setting acceptance or rejection of the die based upon
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data using region golden templates. In one exemplary embodiment, if a die
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inafiidsnemelate (o the die image daigresuliying fallipdielon ot 1oea for a
die image to group golden template inspection system 304. In
this manner, additional die i1mage data can be 1Inspected by
master golden template inspection system 302 while group or
region golden template inspection processes are being performed.

Likewise, pass fail system 308 can generate an indication
to remove a rejected die, can call operator attention to a die
for additional manual inspection, or can perform other suitable
processes.

In operation, system 300 provides an iInspection system that
utilizes multiple golden templates so as to reduce the number
false rejects of acceptable dies.

FIGURE 4 1s a diagram of a method 400 for generation of
layers of golden template data in accordance with an exemplary
embodiment of the present invention. Method 400 begins at 402
where one or more vregions and an i#llumination source are
selected for a die. In one exemplary embodiment, the number of
regions can be selected based upon predetermined areas of the
die, based upon image data analysis of image data from the die,
based on historical data for areas iIn which region golden
templates should be selected, or other suitable data. The



indication, additional region golden templates can be used to test the die
image. Likewise, intermediate pass/fail data can be generated, such as for
certain areas, or setting acceptance or rejection of the die based upon
results of additional golden template tgsts. Pass fail system 308 receives
pass/fail data from the master goldentemplate inspection system 302, group
i 11 RIS femplais papectian sysiem 3q4. A reqipnoldan legpiag,e o
Inspection system and coordinates the processing of die image data
d i Ffegrtion bl omd erdrmplary sonbistisienthalten anestengettientempldduminate
di FIRRERIONSYPRIRS02ReRies 3 B indicafionspass fall e 3Oyl sing
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template inspection processes are being performed. Likewise, pass fali
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witlﬁ’ﬂ?r%toffé%%ﬁﬂ” torp digndhairigpra] pade deppeggonoar can perform
other suitable processes. In operation, system 300 provides an inspection
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generation of layers of golden template data in accordance with an
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in Qne exempla%/] em odimcedﬂ, the number %f regions can be si_elected based
use p&?préﬂ@fé‘?ﬁ cAthe s Stfe 1Mmages Trom™ other wafers so as to

result in a pass fail iIndication as to whether the individual
die 1s acceptable or contains defects that render it
unacceptable. In one exemplary embodiment, one or more features
that are prominent under a angle or illumination can be used to
select the golden templates, such as by selecting golden
templates based on the dimensional relationship between such
features. The method then proceeds to 406.

At 406, it is determined whether additional regions need to
be analyzed to select golden templates in those regions. |IfT it
Is determined at 406 that there are additional regions, the
method proceeds to 408 where die image data is obtained from the
next region. In one exemplary embodiment, image data can be
generated for an entire wafer, can be generated by moving the
wafer relative to the 1Image data generation system, can be
generated by moving the image data generation system relative to
the wafer, or 1in other suitable matters. The method then
returns to 404. Otherwise, if 1t is determined that there are
no more additional regions at 406, the method proceeds to 410.

At 410, the group golden templates are generated. In one
exemplary embodiment, group golden templates can be generated



die, based upon image data analysis of image data from the die, based on
historical data for areas in which region golden templates should be
selected, or other suitable data. The 12 illumination source can be selected
from one of two or more different illumination sources that are used to
illuminate different surface features of 'each die, such as by using different
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illumination can_be used to select the golden templates, such as %{“selectlng
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additional regions need to be analyzed to select golden templates in those
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region. In one exemplary embodiment, image data can be generated for an
manNERRs wafel KEHHSE geldiBteiby 1bGing@ls O droup “Golden templates

can also or alternatively be generated, such as by combining
region golden templates from similar regions (such as from the
periphery of the wafer versus the center of the wafer), based on
historical data, the location of features in the golden template
images, or in other suitable manners. The method then proceeds
to 412.

At 412, a master golden template is generated. In one
exemplary embodiment, the master golden template can be
generated utilizing the region golden templates, the group
golden templates, or both the region and group golden templates
in the manner previously described for generation of group
golden templates from region golden templates, or 1in other
suitable manners. The method then proceeds to 414.

At 414, it is determined whether there are additional
wafers to be processed. For example, golden templates can be
generated based on data from multiple wafers using multiple
dies. IT 1t 1s determined at 414 if there are additional
wafers, the method proceeds to 416 where the next wafer 1is
selected. In one exemplary embodiment, a wafer can be selected

by moving a wafer from a wafer storage area via conveyor, by use



wafer relative to the image data generation system, can be generated by
moving the image data generation system relative to the wafer, or in other
suitable matters. The method then returns to 404. Otherwise, if it is
determined that there are no more adgdjtional regions at 406, the method
proceeds to 410. At 410, the group golden templates are generated. In one
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other suitable manners. Likewise, two or more sets of group golden _ )
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the wafer versus the center of the wafer), based on historical data, the
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emplate is generated. In one exemplary embodiment, the master golden _
ana et Batbe (orkPabR kg DReforPdoldal BmSBAR  fs grolp this
manner, acceptable die 1Images <can be detected using a
prioritized hierarchy of golden templates that allow dies that
fail initial golden template testing to be tested against
additional groups or region golden templates so as to decrease
the number of false rejects.

FIGURE 5 is flow chart of a method 500 for testing die
images using an hierarchy of golden template data iIn accordance
with an exemplary embodiment of the present invention. Method
500 begins at 502 where a die is selected. In one exemplary
embodiment, the die can be selected from a set of image data
generated by an image data system that moves across a wafer that
Is being inspected, from a set of image data that is generated
of an entire wafer under inspection, or 1in other suitable
manners. Then proceed to 504.

At 504, the die 1mage data is compared to a master golden
template. In one exemplary embodiment, the comparison can
include comparison of predetermined areas, features, histogram
data, or other suitable comparison data. Then proceeds to 506.

At 506, i1t is determined whether the result iIs a pass or
fail. In one exemplary embodiment, there may also be



golden templates, or both the region and group golden templates in the
manner previously described for generation of group golden templates from
region golden templates, or in other suitable manners. The method then
proceeds to 414. At 414, it is determingd whether there are additional wafers
to be processed. For example, goldentemplates can be generated based on
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multiple wafers, or other suitable groups. The method then
proceeds to 510 where it 1i1s determined whether the results
indicate a pass or fail. As previously 1iIndicated, a pass
indication can be dependent on previous intermediate results at
506 and a subsequent acceptable result at 510. Likewise, other
suitable pass/fail criteria can be utilized. IT 1t 1is
determined that 510 the die iImage data has passed iInspection
testing, the method proceeds to 526 and the next die image is
selected. Otherwise the method proceeds to 512 where it 1is
determined whether there are additional group templates
available for inspecting the die 1Image data. IT it is
determined that there are additional group templates the methods
proceeds to 514 where the next group template is selected. The
method then returns to 508. Otherwise the method proceeds to
516 where the die 1iImage data is compared to region golden
templates. In one exemplary embodiment, the region golden
template data can be selected based on probabilistic data, a
hierarchy of region golden templates that most effective, based
on the region of the wafer from which the die image has been
gathered, or other suitable processes can be used. The method
then proceeds to 518.



FIGURE 5 is flow chart of a method 500 for testing die images using an
hierarchy of golden template data in accordance with an exemplary
embodiment of the present invention. Method 500 begins at 502 where a die
is selected. In one exemplary embodiment, the die can be selected from a
set of image data generated by an image data system that moves across a
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next die is selected. The method then returns to 504. Likewise, if it is
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compared to group golden template data. In one exemplary embodiment, the
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muItiEIe wafers, or other suitable_groups. The method g1en proceﬁgs to 510

wheE§HiL SR ter@hed afhethlr AL rebgitdetermined that there are no

additional regional golden templates the method proceeds to 524
where the die 1s rejected. The method then proceeds to 528
where it is determined whether there are additional dies. It
additional dies are available for testing the method proceeds to
532 where the next die selected. The method then returns to
504. Otherwise the method proceeds to 530 and ends.

Likewise, one of ordinary skill in the art will understand
that additional master golden templates, group templates and
region templates from different wafers can also or alternatively
be used iIn another selection step, such as by determining after
the final region has been tested at 520 whether there are
additional wafer golden template sets available for testing.

In operation, method 500 allows a die image to be analyzed
based on a hierarchy of golden template data that reduces the
frequency of false rejects so as to improve the efficiency of
die 1inspection. Likewise, by wusing a hierarchy of golden
templates, the 1inspection time Tfor repeated golden template
testing of die image data can be reduced. The hierarchy of die
Iimage data can be separated 1iInto different processors or
different routines so as to allow multiple dies to be iInspected.



indicate a pass or fail. As previously indicated, a pass indication can be

dependent on previous intermediate results at 506 and a subsequent

acceptable result at 510. Likewise, other suitable pass/fail criteria can be

utilized. If it is determined that 510 thi{/die image data has passed inspection

testing, the method proceeds to 526 and the next die image is selected.
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probabilistic data, a hierarchy of region golden templates that most effective,
appepded 6d @@ fegion of the wafer from which the die image has been

gathered, or other suitable processes can be used. The method then

proceeds to 518. 16 At 518 it is determined whether the die has passed the

region golden wafer test. It is determined at 518 that the die has passed, the

method proceeds to 526. As previously discussed, a pass result can also be

generated based on intermediate test results from master or group golden

template testing. If it is determined at 518 that the test has failed, the

method proceeds to 520 where it is determined whether there are additional

region golden templates available. If it is determined that there are additional

region golden templates



available, the method proceeds to 522 where the next region golden
template is selected. The method then returns to 516. Likewise, at 520 if it is
determined that there are no additional regional golden templates the
method proceeds to 524 where the dig,is rejected. The method then
proceeds to 528 where it is determined whether there are additional dies. If

aqﬁtqgtpaé gleé'aéinag(&rh l&le for testing the method proceeds to 532 where

the next die sele e method then returns to 504. Otherwise the
method proceeds to 530 and ends. Likewise, one of ordinary skill in the art
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different routines so as to allow multiple dies to be inspected. 17 Although
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have been described in detail herein, those skilled in the art will also

recognize that various suf)&ﬁ utions an%%&alflcations can be made to_the
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golden template system generating a primary golden template from
the plurality of the group golden templates.

3. The system of claim 1 further comprising a primary die
inspection system comparing a die image to a primary golden

template.

4. The system of claim 1 further comprising a group die
Inspection system comparing a die image to a group golden

template.

5. The system of claim 1 further comprising a region die
Inspection system comparing a die image to a region golden

template.



appended claims. 18 What is claimed is: 1. A system for inspecting
semiconductor devices comprising: a region system selecting a plurality of
regions from a semiconductor wafer; a golden template system generating a
region golden template for each regiop; and an group golden template
system generating a plurality of groupﬂéolden templates from the region

gqden teryplalese gofne pYERT Af Saifl HHaperL BampRRIpAg.primary
golden templafe’System generating a primary golden templaterom the
plaapityiofany gidep golseactEmpiateysteThecoypaniofgiaind éuriigrge to

the mmg}n é)[igéq{yfé%dri fion system comparing a die image to a

rimary golden template. 4. The’system of claim 1 further comprisinga
gréip bitersirdisteysiten dospaditd andisysken tcampanpipiddie die

imad%mP@tSn% ‘Ehe %me@rg&ai%}égﬁhq&mgﬁg@g a region die inspection

system comparing a die image 1o a region golden template. 19 6. The
system of claim 2 further comprising: a primary die inspection system

copparingg giesRaga 0o ECRATANCIF U PR IARTPPIESGAT BifIg edi¥eHBn die
_inspection system comparing the die image to one of the group golden )
InspembkABs System comparing the die image to one of the region

golden templates.

8. The system of claim 1 further comprising a lighting
selection system selecting one of two or more different lighting
settings for i1lluminating the semiconductor wafer.

9. A method for iInspecting semiconductor components
comprising:

comparing a die image to a primary golden template; and

comparing the die image to a group golden template if the

die image fails the comparison to the primary golden template.

10. The method of claim 9 further comprising comparing the
die image to a regional golden template if the die image fails

the comparison to the group golden template.

11. The method of claim 9 wherein comparing the die image
to the group golden template if the die image fails the
comparison to the primary golden template comprises comparing
the die iImage to each of two or more group golden templates if
the die image fails the comparison to the primary golden
template.



7. The system of claim 6 further comprising a region die inspection system
comparing the die image to one of the region golden templates. 8. The
system of claim 1 further comprising a lighting selection system selecting
one of two or more different lighting s%)tings for illuminating the
semiconductor wafer. 9. A method forTnspecting semiconductor components

comyprising: co i iel a pfi ol ; -
co?nb;arir?& e die wﬁ‘?g% (o] g%%acﬁtﬁ)tg%ld%%%?atggiﬂ l'é%wé)lkjﬁﬁw%@@ﬁg fhneg
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templ&ikeS wherein comparing the die image to the group golden template if the

die image fails the comparison to the primary golden template comprises

comparing the die image to each of two or more group golden templates if

thd Jie inTde fegthes cofpaliad (@ tHEUsRar, 6OIMBK Iehgagebacting one
of s BRhYe A3 FFétdvrNarHiTiRINGSRTRRYEY the die image to each

of two or more group golden templates if the die image fails the comparison
to the group golden templates. 13. The method of claim 9 further comprising
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inspecting semiconductor devices comprising:
comprising:
means for selecting a plurality of regions from a
semiconductor wafer;
means for generating a region golden template for each
region; and
means generating a plurality of group golden templates from

the golden templates for each region.

15. The system of claim 14 further comprising means for
generating a primary golden template from a plurality of the

group golden templates.

16. The system of claim 14 further comprising means for

comparing a die image to a primary golden template.

17. The system of claim 14 further comprising means for

comparing a die image to a group golden template.

18. The system of claim 14 further comprising means for
comparing a die image to a region golden template.



means for selecting a plurality of regions from a semiconductor wafer;
means for generating a region golden template for each region; and means
generating a plurality of group golden templates from the golden templates
for each region. 15. The system of clayp 14 further comprising means for
generating a primary golden template from a plurality of the group golden

teTB'.at.esrrﬂeG-s&?t%)ﬁt%'? oL elam ﬁ%fufbhre{ﬁngégwg?ﬂ for .

comparing a die'image to a primary golden template. 17. The system of claim
14ne@her €ompasinganaags forddempeadgg atiie thege td aayryuggbitizm

tem qglgéa.te. 18. The system of claim 14 further comprising means for
comparing a die image to a region golden template. 21 19. The system of
claigars fukeier coRNacIY téensite chnaeeinta deanrifetibend paiary

goh%}lp%,ﬁ%mg@ég;_means for comparing the die image to one of the group
golden templates. 20. The system of claim 19 further comprising means for
comparing the die image to one of the region golden templates.

20. The system of claim 19 further comprising means for
comparing the die image to one of the region golden templates.





