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DETERMINING AN IMPACT OF STOCHASTIC
105—" NOISE ON AN OVERLAY METROLOGY DATA SET
DERIVED USING A METROLOGY MODEL

GENERATING MULTIPLE NOISE REALIZATIONS
110—] OF RANDOM SYNTHETIC NOISE

GENERATING THE NOISE REALIZATIONS USING
12— MEASURED AND/OR SIMULATED METROLOGY RESULTS

ADDING THE GENERATED NOISE REALIZATIONS
120 —" TO THE GIVEN OVERLAY METROLOGY DATA
SET TO YIELD A MODIFIED DATA SET

COMPARING METROLOGY METRIC(S) VALUES

130 FOR THE MODIFIED DATA SET WITH RESPECT
TO THE VALUES FOR THE GIVEN OVERLAY

METROLOGY DATA SET

ESTIMATING THE NOISE IMPACT ON
150—] THE SPECIFIED METROLOGY MODEL

ESTIMATING THE NOISE IMPACT ON MULTIPLE GIVEN
155 OVERLAY METROLOGY DATA SETS DERIVED BY
APPLYING THE SPECIFIED METROLOGY MODEL

Y
Figure 1



WO 2018/160502 PCT/US2018/019793

160—

OPTIMIZING PARAMETERS OF THE METROLOGY
MODEL BY COMPARING THE NOISE IMPACT ON
DIFFERENT METROLOGY MODEL IMPLEMENTATIONS

170—"]

DERIVING AN ANALYTIC EXPRESSION FOR THE
DEPENDENCY OF THE ESTIMATED NOISE IMPACT
ON MODEL PARAMETERS

180—

ESTIMATING A LER—RELATED UNCERTAINTY
ERROR OF CDSEM METROLOGY METRIC VALUES
DERIVED BY SEM FROM A TARGET

182—"

ESTIMATING A RANGE OF VARIATION OF

STOCHASTIC PARAMETER(S) CHARACTERIZING
THE LINE EDGE ROUGHNESS (LER)

184—]

DERIVING, USING SIMULATION AND/OR ANALYTICALLY,
AN ERROR RESULTING FROM THE ESTIMATED RANGE
ACCORDING TO A GIVEN MEASUREMENT MODEL
FOR THE METROLOGY METRIC VALUES

186—]

USING THE DERIVED ERROR TO ESTIMATE
THE LER—RELATED UNCERTAINTY ERROR

Y

Figure 1 (cont. 1)
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ESTIMATING A QUALITY OF OPTICAL METROLOGY
MEASUREMENTS OF METROLOGY TARGETS WITH
190—1 RESPECT TO THE ESTIMATED UNCERTAINTY ERROR
OF CORRESPONDING CDSEM METROLOGY METRIC
VALUES OF THE METROLOGY TARGETS

ESTIMATING LER—RELATED UNCERTAINTY ERROR
191— FOR MULTIPLE MEASUREMENT MODELS BASED
ON A SINGLE TARGET UNCERTAINTY

COMPARING THE ESTIMATED UNCERTAINTY ERROR
FOR MULTIPLE MEASUREMENT MODELS AND
192—1  SELECTING ONE OF THE MEASUREMENT MODELS
WHICH HAS THE LER—RELATED UNCERTAINTY ERROR
COMPLYING WITH A GIVEN REQUIRED SPECIFICATION

DETERMINING AN OPTIMAL MODEL COMPLEXITY
194— OF A CORRESPONDING MEASUREMENT MODEL WITH
RESPECT TO THE DERIVED ERROR

DETERMINING AN IMPACT OF LER ON AN
210— OVERLAY METROLOGY DATA SET DERIVED
USING A METROLOGY MODEL

GENERATING MULTIPLE NOISE REALIZATIONS
220— SIMULATING THE LER IMPACT ON THE EDGE
DETECTION RESULTS

Y
Figure 1 (cont. 2)
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- DETECTING THE LINE EDGE POSITIONS
230 OF THE TARGET ELEMENTS

| ESTIMATING A MINIMAL TARGET AND/OR DEVICE
240 SIZE FOR GIVEN MANUFACTURING CONDITIONS

DERIVING, FROM PARAMETERS OF PROCESS—RELATED

250 LER, MINIMAL DIMENSIONS OF TARGET ELEMENTS
REQUIRED TO COMPLY WITH GIVEN MEASUREMENT

UNCERTAINTY SPECIFICATIONS

DESIGNING A METROLOGY TARGET TO HAVE
260—"  TARGET DESIGN PARAMETERS CONFORMING WITH
THE ESTIMATED MINIMAL DIMENSIONS

ESTIMATING AN UNCERTAINTY ERROR OF OVERLAY
270—] MEASUREMENTS OF THE DESIGNED TARGET,
WHICH IS DUE TO THE LER

Figure 1 (cont. 3)
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Figure 4B
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