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(57) Abstract: Methods and calibrations modules are provided, for calibrating a pupil center in scatterometry overlay measurements.
The calibration comprises calculating fluctuations from a first statistical figure of merit such as an average of an overlay signal per
pixel at the pupil and signiticantly reducing, for example minimizing, the fluctuations with respect to a second statistical figure of

merit thereof, such as a pupil weighted variance of the fluctuations.
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PUPH. PLANE CALIBRATION

FOR SCATTEROMETRY OVERLAY MEASUREMENT

BACKGROUND OF THE INVENTION
b, TECHNICAL FIELD
{0001} The present invention relates to the field of metrology, and more particularly, to

scatterometry overlay metrology.

2. DISCUSSION OF RELATED ART

{0002} Miscalibration of the pupil plane 15 8 source of errors in scatterometry overlay
metrology, Common methods calibrate the popil plane by messuring a mirror-tike
calibration target and modeling the detected electromagnetic signal by solving the

respective Maxwell equations.

SUMMARY OF THE INVENTHON
{0083] One aspect of the present invention provides a method of calibrating a pupil
center i scatterometry overlay measurgments, which comprises calculating fluctuations
from an average of an overlay signal per pixel at the pupil and nwmimizng the
fluctuations with respect to & pupil weighted variance thereof.
{0004} These, additional, and/or other aspects andfor advamtages of the present invention
are set forth m the detailed description which follows; possibly nferable from the

detatled description; andfor learnable by practice of the present invention

BRIEF DESCRIPTION OF THE DRAWINGS
{0003} For a better understanding of embodiments of the invention and to show how the
same may be camried into effect, reference will now be made, purely by way of example,
to the accompanvimg drawings i which hike numerals designate corresponding elements
or sections throughout.

{0006} 1n the accompanying drawings,
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{0007} Figure 1 is a high level schematic ilustration of targets, the respective pupil plane
inmages and the respective calibration variables, according o some embodiments of the
mvention.

{00668] Figure 2 is a high level schematic flowchart of a pupil plane calibration method
for SCOL, according to some embodiments of the invention.

{0009} Figures 3A and 3B schematically illustrate a simulated dependency of the
measured overlay on the misalignment vector for a side-by-side SCOL target, according
to some embodiments of the invention.

{0010] Figures 4A~4C schematically illustrate an experimentally measured dependency
of the measuwred overlay on the misalignment vector for a standard SCOL target,
according to some embodiments of the mvention.

{0011} Figure 5 15 a high level Howchart illustrating a method, according to some

embodimenis of the invention.

DETAILED DESCRIPTION OF THE INVENTION

{0012} Prior {o the detailed description being set forth, # may be helpful to set forth
definitions of certain terms that will be used hereinafter,

{0013} The term “minimizing” as used in this application refers to a significant reduction,
ie., a reduction that may be discerned in metrology results with respect to a non-
calibrated measurement. An absolute minimuwm is not required and any significant
reduction is within the scope of the wvention,

{0014] The term " statistical fipgure of merit” as used i this application refers 1o any
statistical function applied to pupil plane pixels or to any data or value referring to
specific pupdl plane pixels, such as a weighted average and calculated overlay values,

respectively, as a non-limiting example.

{0015] With specific reference now to the drawings in detail, it is stressed that the
particolars shown are by way of example and for purposes of Hustrative discussion of the
preferred embodiments of the present invention only, and are presented in the cause of
providing what is believed to be the most useful and readily understood description of the

principles and conceptual aspects of the invention. In this regard, no attempt is made to

show structural details of the invention in more detail than is necessary for a fundamental
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understanding of the invention, the description taken with the drawings makmg apparent
to those skilled in the an how the several forms of the invention may be embodied in
practice.

{0016} Before at least one embodiment of the invention is explained in detail, it is to be
understood that the invention s not Himited 11 its application to the detais of constraction
and the arrangement of the components set forth in the followmg description or
illustrated in the drawings. The tnvention is applicable to other emboduments or of being
practiced or carried out 1 vartous ways. Also, it 13 to be understood that the phraseology
and ternunology emploved herein is for the purpose of description and should not be
regarded as Hmiting.

j0017] Figure 1 is a high level schematic tlustration of targets 100, the respective pupil
plane images and the respective calibration variables, according o some embodiments of
the invention. Figure 1 schematically illustrates two generic types of scatterometry
overlay {SCOL)Y targets, namely a (standard) SCOL target (100A, left) having target
cells105 at different target lavers 186 which are at feast partially overlapping and side-by-
side SCOL target (100B, night) having target cells 165 which are at least partially non-
overlapping (in one or more lavers). For sach target 100A, 100B, a schematic view
lustrates the radiation spots 115 which are generated by the respective target 1s
schematically illustrated {ope spot 1158 for standard SCOL farget 100A and two spots
TISA, 1158 interspaced by Xfor side~hy-side SCOL target 1B} At the bottom, the
pupil plane images are schematically illustrated as comprising diffraction orders -1, 0, +1
{from left to right in the bottom left image, orders 0 and +1 magnified at the bottom right
image). Each order at the pupit plane llustration comprises an actual pupl image 128 of
respective targets 100A, 100B and respective cahbrated pupt! tmages 128,

{0018 Methods for the calibration of the coordinates of detectors that are placed in the
pupil plane are disclosed. Such calibration is unportant for measorements done with
optical scatterometry. The methods are exemplified using the first order diffracted signals
m overlay scatierometry measwement technigues. The methods mayv be applied to
different SCOL target designs, with or without overlapping target cells and provide an

accurate calibration of the pupil plane which enhances any tvpe of metrology

w
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measurements, for example critical dimension {CD), width of layers, side wall angle,
height of gratings, overlay, eic.
{0019} The disclosed methods overcome metrology errors resulting from miscalibration
of the pupil plane and prevent a degradation of the metrology performance, manifested in
tool induced shift (TIS) and s vartance {TIS3S - tool induced shift 3-sigma - a
variability value relating to the TIS). Moreover, the disclosed methods are superior to
calibration methods which mvolve measuring a calibration target which is most often a
mirror-like substrate with known properties, and modeling the detected electromagnetic
signal by means of a solution of Maxwell equations. Such modeling includes, as
parameters, the calibration degrees of freedom, and fitting of the model 1o the data fixes
the calibration parameters, thereby completing the calibration of the pupil plane
However, these practiced methods involve problems i the modeling process, the
accuracy and repeatability of which being restricted by the seasutivity of the signal to the
calibration variables and by the approximation made by the numerical modehng engine
used which is often limited by computational resources. In contrast, the disclosed
methods do not involve electromagnetic modeling of the type described above, and
provide very good sensiiivity to the calibration parameters.
{0020] Withouot being boand by theory, the following model of the pupil plane image is
used to exemphify the disclosed methods. The wmodel itself does not Hmut the
implementation of the methods but serves for illustrative purposes only, Model variables
are schematically lhusirated in 8 schematic mamner in Figure 1
{0021} First, a ransformation between the wave-vector coordinate § and the pupil plane
coordinate P is defined in Equation 1.

g = d + By Eguation 1
{0022} As Equation 1 shows, it is assumed that the transformation between the wave-
vector coordimate and the pupil plane coordingte is linear, The vector d is the shift in the
coordinate system (pupil decentering) and B i3 & 2x2 matrix that determunes the relative
scaling and rotation properties of the pupil plane grid. For orieatation it is noted that

- 290 . . 3 v - . .
§ =—~§ 15 a wave vector that corresponds to Hght arriving at the farget with normal

tlumination and reflecting tn the n-th difftaction order. It 1s also noted that this
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assumption is an {Hustrative simphification, and mtroduction of respective corrections for
this assumption is part of the disclosed methods.

{0023} The overlay signal obtained at a pupil coordinate § and extracted from overlay
target 100 using first order scatterometry overlay techniques can be written as
Equation 2.

OVL(H,d, B = OVLpp + d- AG) + =X - B - AP onsor Equation 2
{0024} In Equation 2, P is the pitch of the grating, and § i1s the grating vecior. OV i q 18
the overlay between gratings1858 of target 100, the vector A is the overlay linear response
to the pupil decentering, andAP o 18 @ vetor connecting Pecoumed. Which is the pupil
pomnt assumed o correspond to the center of the first diffraction order but devisting
therefrom due to miscalibrations, and f-?—gié‘as tormudated 1w Equation 3(sce also Figure
i}

ﬂﬁmmm‘ = ﬁassun'zvqu - ;_g.?? Equation 3

{0025] It s noted that the “center” subscript Hustrates the fact that in the absence of
miscalibrations, Pesumeqcorresponds to the center of the first diffraction order, Finally, X
is the distance between the two radiation spots in case of side-by-side technologies,
resulting from the non-overlapping of target cells 105 (see target 100B) and is zevo for
first order scatterometry overlay (SCOL) using overlapping targets (see target 100A).
Theretore the last term %f ‘B AP et Equation 2 is present when using tavgets
100B with non-overlapping target cells 108 (side-by-side targets) and absent when using
targets 100A with overlapping target cells 105 {e.g., as in grating-over-grating SCOL
targets).

{0026] In side-by-side SCOL measurements, the Hinear respouse to ¢ obeys Equation 4.

B, gUEY e 3, 80 s
{ngw;l{‘{)} *frrg + {wa:;*i(’ﬂ} : R 5

@ P Z=f i di= B(i Fossenmea—B 158 .
A{p) = gy G , F o) Equation 4
4T s 4 - PYIEILRE o
- {?¢5nx+1(’3} % L owra B {mp?v.w&].{-‘{)}.. N L B
AE=Bp-iig B2 srcumon~B156

_ . Oy 1 o , o . ..
In Equation 4.7 (k) is the phase that the wave vector Z acquires when it is reflected
~ . ey - o E - o5 oo . C { ~ry §
from grating g{i} at diffraction order n. Vdenotes the gradient of the function {ii;g ‘“1 (z}}

= b

with respect to Z. Importantly, simulations show that for a grating in the §direction, the
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o . . Y - 3 »
vectorA{(7) has a very small projection onto the direction perpendicular 1o g, as expressed
in Equation §.

A xgl«|d g

, Equation 3
{0027} From Equation 5 it follows that Eguation 2 can be approximated by the
following Equation 6.

OV, & B) = OVLyeey + (d- GYAG) - §) + =K - B+ A e Equation 6

cesier
{0028} 1t 1s noted that the term g;;f B 8P eneerit Equations 2 and 6 is independent of
#, and thus has zero coupling to the wafer reflectivity. As such it is a completely
cahbratable TIS source and does not contubate to TIS3S. This s in contrast to the term

(d-§)(A®) - §)in Equations 2 and 6 which is pupil dependent and couples to the

properties of the wafer reflectivity through its dependence on t,ﬁ.ﬁ_( (:’{)x as expressed in

Equation 4), Indeed, simulations show that this TIS cause is an important contributor to
the siall, vet nonzero, TIS3S of side-by-side SCOL {targets 180B). Clearly, the latter
term’s dependence on the pupil coordinate and oun the wafer reflectance is present also
when vsing SCOL targets with overlapping cells {targets 1064A).

{0029] Figure 2 is a high level schematic flowchart of a pupil plane calibration method
200 for SCOL, according to some embodiments of the tnvention. Following the
development presented i Equations 1-6 above, method 200 comprises the following
calibration procedures.

{0030] A first calibration procedure, which is specifie for side-by-side SCOL targets
1008 (stage 210} comprises cabibrating E and AP cenedstage 220) with a single grating.
The side-by-side measurement procedure {disclosed e.g., in WIPO PCT Application No,
PUTAUIST3/65527 is used 1o obtain a signal from a sigle grating mstead of actual target
100B{stage 225). In this case, A(F) = 0 as derived by settingg(1)=¢(2) in Equation 4 and
OV Loy = 0 as the single grating target clearly does not present any overlay, Thas, the
remaining overlay signal is the term E%)? B AP e 0f Equation 6, which can be

measured (stage 230} as represented in Equation T

OVL(B.d, B) = =X - B AP oo Equation 7



WO 2014/138741 PCT/US2014/022756

The overlay signal described in Equation 7 is recorded and subtracted froms the overlay
signals when one measures actual targets 100B (stage 248). It is noted that this last step is
not applicable for the standard (grating-over-grating) SCOL targets, since the relative
scaling and rotation of the pupil grid have no effect on the calculated OVL using such
targets.
{0031] A first calibration procedure, which may be applied to calibrate d in side-by-side
SCOL targets 100B (stage 218, after or before 240) and/or in SCOL targets 100A (stage
250). As X B - AP coner 18 independent of pupil coordinate {and null when using SCOL
targets 190A). the pupil center may be calibrated in the following way {stage 260, in side-
by-side SCOL., this does not requires one to calibrate B and AP sgpper fitst).
{0032} Fust, method 200 comprises calculating the pupil fluctuations of the overay
signal given by the pupil average of the per-pixel overlay minus the pupil average, as
expressed in Equation 8{stage 270

ovL(k,d) ~ (OVL{B,d, BY) = d - (A(§) ~ (A(@)}) + -~ Equation 8
{0033} Denoting the 3sigma value of these floctuations by OVL3S, and using Equation

6,0VL3S can be expressed and calculated (stage 280) according to Equation 9.

oVL3S(dy = 3}d - ,glﬁ!'m;;'(ﬁ(éi} )L Equation 9
In Equation 9, VAR (ﬁ{q} « Q)ls the pupil weighted varrance of A( g)+ g. Method 200

further comprises finding the value of |d - §lwhich minimizes OVL3S(d) 35 a good

approximation for the pupil center (stage 290,

Examples

{0034] The following example cowmprises shmulations results which demonstrate the
validity of the assunptions presented above for side-by-side targets 100B, as exprassed in
Equations 1-6,

{0035} Figures 3A and 3B schematically illustrate a simulated dependency of the
measured overlay on the misahignment vector for a side-by-side SCOL target, according
to some embodiments of the mvention. Figares 3A and 3B schematically itlustrate a
simutlated dependency of the measured overlay for an X grating (J = £)along the x-axis

{and its associated OVL3S) on the X and Y components of the misalignment vector
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{E(dxand dy} for a side-by-side SCOL target 100B. In the ilustrated sinlation, the top
fayer is a resist layer and the bottom layer is pattern silicon. The sinmdated overlay valne
was chosen 1 a non-limiting mamner to be zero. These results focus on the calibration of
d Hiustrated, without loss of generality, with¥ - B - AP onter = 0. Clearly, the overlay
error is hnear i the decentering {Figure 3A) and the overlay sensitivity to decentering is
much more propounced when d i & compared to the case where d L 4. It is also
evident that OVL3S reaches a minimum when d - g =0, 1e, dy = O{Figure 3B). The
deviations of the simulation results from Equations 2 and Sare due to finite-target size
effects and to the leading order approximation done i Equations 1 and 2.

{0036] The following example comprises simulations results which demonstrate the
validity of the assumptions presented above for SCOL targets 100A with overlappmg
target cells, as expressed in Equations 1-6.

{0037} Figures 4A-4Cschematically Hustrate an experimentally measored dependency
of the measured overlay on the misglignment vector for a standard SCOL targey,
according to some embodiments of the mvention. The tested wafer had an upper layer of
a patterned photoresist and a lower layer of patterned sificon. Figure 4A-4D illustrate the
influence of the changes induced by d on the OVL {Figures 44 and 48) and on the
QVL3S (Figure 40). Figure 4A illustrates the overlay error from three different wafer
sites versus ¢, Figure 4B Hllustrates the overlay ervor from a mulitude of wafer sites
versns d,. Figare 4C tHustrates the OVL3S from three ditferent wafer sites versus d,.
An mdication for the accuracy of the papil calibration s given by an mdependent
measurement of the correct pupil center by other means, which coincides with the result
caleulated by the disclosed method. It 15 noted that the sites measured in Figures 4A-4C
are not the same in the different figures.

{0038] Figure 5 15 a high level flowchart illustrating method 200, according to some
embodiments of the invention. Any computational step of method 200 may be carried out
by at least one computer processor and/or by implemented in software or hardware
modutes.

{0039} Method 200 comprises calibrating a pupml center i scatterometry overlay

measurements (stage 260} by calculating fluctuations from first statistical figure of merit
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{e.g., an average, a weighted average, a median ete) of an overlay signal per pixel at the
puptl {stage 270) and significantly reduwcmg {e.g., minimizing or sobstantially
mininizing} the fluctuations with respect to a second statistical figure of merit, such as a
pupil weighted variance of the fluctuations (stage 290). Any combination of the first and
second figures of merit may be used, depending on specific calibration and measurement
requirements.

{0040} Method 200 may comprise deriving the measurements from a scalterometry
overlay {SCOL} target comprising target cells at at least two overlapping lavers (stage
256).

{0041} Method 200 mav comprise deriving the measurements from a side-by-side SCOL
target comprising at least two non-overlapping target cells {stage 210) and subtracting an
overlay signal measured from a single grating target from the side-by side SCOL
measurements (stage 2403,

10042} Method 200 comprises calibration techmques that are configured to reduce andior
chminate the pupil calibration sensitivity of the overlay, TIS, and TIS3S measurement.
Method 200 comprises the first calibration procedure of pupil calibration of the center of
the first order using a single grating cakibration, andfor the second calibration procedure
of pupil calibration of the center of pupil using overlay pupil information and a standard
SCOL or side-by-side target. The second calibration procedwre way be carried ount
independently of the first calibration procedure and/or be carried out before or after the
first cahibration procedare. The second calibration procedure may be carried out “on the
fly” during the metrology measurements (in measurement mode) or m train mode, prior
to actual metrology measurenments.

{0043} Certain embodiments comprise a computer program product comprising a
computer readable storage mediom having computer readable program embodied
therewith, the computer readable program configured to implement any of the stages of
method 200,

{0044} Certain embodunents comprise a calibration module, possibly at least partally
implemented . computer hardware, configured to calibrate a pupil center in
scatterometry overlay measurements, by calculating fluctuations from a {irst statistical

figure of merit {e.g., an average, a weighted average, a median eic.) of an overlay signal
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per pixel at the pupil and significantly reducmg {e.g. minmimizing) the fluctuations with
respect 1o a second statistical figure of merit of the floctuations {e.g.. a pupil weighted
variance of the fluctuations). The calibration module may be further arranged to derive
the measurements from a scatterometry overlay (SCOL) target comprising target cells at
at least two overlapping layers. The calibration module may be further arranged to dertve
the measwements from a side-by-side SCOL target comprising at least two non-
overlapping target cells. The calibration module may be further arranged to subtract an
overlay signal measured from a sigle grating target from the side-by side SCOL
measwrements.

j0045] Advantageously, the disclosed methods reduce significantly andior eliminate the
sensitivity of the measurements of any of the overlay, TIS and TIS3S to possible errors in
pupil coordinates such as those onigmating from puptl muscalibrations. The disclosed
methods achieve the sensitivity reduction using signals that are, by definition, overlay
signals, and that are very sensitive to the required calibration parameters, thereby
improving the robustness of the misaligniment correction; enable boosting the
performance of pupil-calibration-related T1S and TIS3S; and enable the locating the pupil
center in @ way that can be performed on-the-fly, without requiring additional modehing.
{0046} In the above description, an embodiment is an example or implementation of the
invention. The vanous appearances of "one embodiment”, "an embodiment™, “certain
embodiments” or "some embodiments” do not necessarily all refer © the same
entbodiments.

{0047] Although varicus features of the mvention may be described in the context of &
single embodiment, the features may alse be provided separately or i any suitable
combination. Conversely, although the invention may be described herein in the context
of separate embodiments for clanty, the invention may also be implemented in a single
embodiment.

[0048] Certam embodiments of the tnwvention may  include featores from  differem
embodiments disclosed above, and certain embodiments may mcorporate elements from
other embodiments disclosed above. The disclosure of elements of the invention in the
context of a specific embodiment i not to be taken as limiting their used i the specific

embodiment alone.

10
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j0049] Furthermore, it i3 to be understood that the nvention can be carried out or
practiced in various ways and that the wmvention can be implemented in certain
embodiments other than the ones outlined in the deseription above.

{0050] The nvention is not limited to those diagrams or o the corresponding
descriptions. For example, flow need not move through each illustrated box or state, or in
exactly the same order as illustrated and described.

{0051] Meanings of technical and scientific terms used herein are to be commonly
understood as by one of ordinary skill in the art to which the ivvention belongs, unless
otherwise defined.

{00521 While the invention bas been described with vespect to a limited number of
embodiments, these should not be construed as Hmitations on the scope of the invention,
but rather as exemplifications of some of the preferred embodimentis. Other possible
variations, modifications, and applications are also within the scope of the mvention
Accordimgly, the scope of the mvention should not be himited by what has thus far been

described, but by the appended clatms and their lepal equivalents.

i1
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CLAIMS

What is claimed i

1.

b

6.

s

9.

11

A method of calibrating a pupil center in scatterometry overlay measurements,
comprising calculating fluctuations from a first statistical figure of menit of an overlay
signal per pixel at the pupil, and significantly reducing the fluctuations with respect to
a second statistical figure of merit of the floctuations, wherein at least one of the
calculating and the significantly reducing is carned out by at least one computer
PYOCESSor.

The method of claim 1, wherewn the first statistical figure of ment is an average and
the second statistical figure of merit is a pupil weighted variance.

The method of claim 1, wherein the first statistical figure of merit is a pupil weighted
average.

The method of clann 1, wherein the first statistical figure of menit 15 a median,

The method of claim 1, wheremn the significantly reducmyg the fuctuations comprises
minimizing the fuctuations.

The method of claim 1, further comprising deriving the measorements from a
scatterometry  overlay {SCOL) target comprising target cells at at least two
overlapping lavers.

The method of claim 1, further comprising deriving the measurements from a side-
by-side SCOL target comprising at least two non-overlapping target cells.

The method of claim 7, further comprising subtracting an overlay signal measured
from a single grating target from the side-by side SCOL measurements,

A computer program product comprising a computer readable storage medium having
computer readable program embodied therewith, the computer readable program

configured to implement the method of any of claims 1-9.

. A calibragon module configured to calibrate a pupll center i scatterometry overlay

measurertents, by calculating fluctuations from a first statistical figure of merit of an
overlay signal per pixel at the pupil and significantly reducing the fluctuations with

-

respect to a second statistical figure of ment of the fluctnations.

The calibration module of claun 10, wherein the first statistical figure of ment 13 an

average and the second statistical figure of merit 1s a pupil weighted variance.

iz
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16,

18,

. The calibration module of claim 10, wherein the first statistical figure of merit is a
pupil weighted average.

. The calibration module of claum 10, wherein the first statistical Bypure of ment is a
median,

. The calibration module of claim 10, further configured to minimize the fluctuations.

. The calibration module of claim 10, further arranged to derive the measurements

from a scatierometry overlay (SCOL)Y farget comprising target cells at at least two

overlapping lavers.

The calibration moduale of claim 10, forther arranged to derive the measurements

from a side-by-side SCOL target comprising at least two non-overiapping target cells.

, The calibration module of claim 10, further arranged to subtract an overlay signal

measured from a single grating target from the side-by side SCOL measurements.
The calibration module of any of claims 10-18, at least partiglly tmplemented i

computer hardware.
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PUPIL DETECTOR CALIBRATION
FIRST ORDER SCOL

210~ /

SIDE-BY-SIDE SCOL
(NON—OVERLAPPING
TARGET CELLS)

250\\

ORDINARY SOCL
(OVERLAPPING TARGET CELLS)

220\

CALIBRATE CONTRIBUTION
DUE TO DISTANCE
BETWEEN SPOTS

260\

CALIBRATE CONTRIBUTION
DUE TO PUPIL DECENTERING

225
~

270\

GET A SIGNAL FROM
A SINGLE GRATING

230\

CALCULATE PUPIL FLUCTUATIONS
OF OVERLAY SIGNAL AS FUNCTION
OF PUPIL DECENTERING

OVERLAY EQUALS TO THE
ERROR DUE TO THE DISTANCE
BETWEEN THE SPOTS

280\ l

240 ~

CALCULATE OVERLAY-3S OF THE
FLUCTUATION AS FUNCTION OF
PUPIL DECENTERING

SUBTRACT THE REMAINING
OVERLAY FROM THE ACTUAL
MEASUREMENTS

290\ l

FIND PUPIL DECENTERING
VALUE THAT MINIMIZES
THE OVERLAY-3S

Figure 2
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DERIVING MEASUREMENTS FROM A SIDE-BY-SIDE
210— SCATTEROMETRY OVERLAY (SCOL) TARGET COMPRISING
AT LEAST TWO NON-OVERLAPPING TARGET CELLS

SUBTRACTING AN OVERLAY SIGNAL MEASURED
240—1 FROM A SINGLE GRATING TARGET FROM THE
SIDE-BY-SIDE SCOL MEASUREMENTS

DERIVING MEASUREMENTS FROM A SCOL
250 — TARGET COMPRISING TARGET CELLS
AT AT LEAST TWO OVERLAPPING LAYERS

CALIBRATING A PUPIL CENTER IN
260—] SCATTEROMETRY OVERLAY MEASUREMENTS

CALCULATING FLUCTUATIONS FROM AN AVERAGE
2/0—" OF AN OVERLAY SIGNAL PER PIXEL AT THE PUPIL

MINIMIZING THE FLUCTUATIONS WITH RESPECT
290— TO A PUPIL WEIGHTED VARIANCE THEREOF

CARRYING OUT THE CALCULATIONS BY
295— AT LEAST ONE COMPUTER PROCESSOR

Figure 5
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