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CLAIMS

1. A data~driven misregistration parameter configuration and measurament
method comprising:

simulating a plurality of mweasureinent simulations of a8t least one
muhtilayered semiconductor device, selected from a batch of multilavered semiconductor
devices intended to be identical, using a plurality of sets of measurement parameter
configurations, thereby generating simulation data for said at lgast one multilaversd
semiconductor devies;

identifying at least one set of recommended measuwrement parameter
configurations, which is selected from said plurality of sets of measurement parameter
configurations;

providing a nultilavered semiconducior device selected from said
baich of multiiavered semiconductor devices;

providing suid at feast one reconynended set of measurement parameter
condigurations 10 a misregistration metrology tool having multiple possible sets of
measurement pargmeter configurations;

measuring at least one multilavered semiconductor device, selected
from said batch of mudtilayvered semiconductor devices intended o be identical, using
said at least pue recommended sel of measurement parameter configurations, thereby
generating measurement data for said at least one multilavered semiconductor device;

thereafter identifving a final recommended set of measurement
parameter configurations; and

measuring misregistration of at least one mudilayered semicondactor
device, selected from said baich of nwiltilayered semiconductor devices intended 1o be

identical, using said final recommended set of measurement parameter configurations,

2. A data~driven misregisiration pargmeter configuration and measurement
method sccording fo claim 1 and wherein said final recommended set of measurement
pavameder condigarations s identified based on best resalts of said measurement data for

said at feast one multilavered semiconductor device.
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3. A data-driven misregisiration paramster confignration and measurement
rethod according to claim 1 or claim 2 and wherein seid plurabty of nweaserement

simdations are mebrology tarpet design simulations,

4, A data-dtiven misregisivation parametey configuration and messurement
method according to claim 3 and wherein saxd at lesst one recommended set of
measurenent parameter confignrations is identified based on st fesst one of?

INACCIAcY;

{merit;

focus sensitivity;

threughput; and

conirast precision.

b A data~-driven misregisiration parameter comfipuration and easurement
method according to any of clammas { -4 and wherein said sets of measurement paramater
configurations comprise af least one of!

an axis along which misregistration is measuved;

g region of itterest of 8 metrology target;

a numerical aperture used i nisregistration measuremant;

a polarization of light vsed in misregistration measurement;

wavelengths of Hght used in misregistration measurement;

bandwidth of wavelengths of lLaght used in misregisiration

MeAverement;
an intensity of light used in misregistration mweasurement;
g focal depth used in misregistration measurement; and
an apodizer ysed in nisregistration measurement,
6, A data-driven misregisiration parameter configuration and measurement

method according to any of claims 1 - 5 and wherein said misregistration metrology tool

is an imaging misregistration metrology ool
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7. A data-driven misregisiration paramster confignration and measurement
nrethod according to any of clanms 1 5 and whereln said mdsregistration mettology ool

I8 @ seatterometty misregistration metrology tool,

5 & A data-dtiven misregisivation parametey configuration and messurement
method according 1o any ol claims ] ~7 and also comprising:
generating simudation signal data; and
comparing said simulation signal data 1o said measurement data for said

at least ong nutdtilavered semiconducior device,

10
Q. A data-driven misregistration parameter configuration and messurement
method according to claim 8 and wherein said simtlation signal data includes at Teast one
of!
conirast;
15 sensitivity; and
pupil image.
1 A data-driven misregistration parameter configuration and messurement
method according o claim 8 or clatm 9 and also comprising:
pia] indicating  for which of sald sets of measurement parameter
configurations and for which portions of said multilayered semiconductor device s
mismatch between said simulation signal data and said measurement data occurs; and
indicating possible root causes of said nuismatch.
25 1L A datg-driven misregisttation parameter configuration and megsurement

systery conyuising:
a sesmeonductor device measurement sintalator, operative to shroulate
a plurality of measurement simulations ol at least one nultilavered senueonductor device,
selected fromt a batch of mukliilayered semiconducior devices intended io be identical,
30 using a plarality of sets of meassrement parameter configurations, thereby generating

stmulation data for said at least one multilayered semiconductor device;
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a sironlation datz aoalvzer, operative to idenufy at least ong
recommended set of measiwement parameter-configarationy, which is selected from said
plurality of sefs of measurement parameter configurations; and

s nusregistration metrology tool having multiple possible sets of

3 measwemeni parameter confligiwations, operative {0 recoive said at least owe
recommended set of measorement parmweter configurstions and (0 messure
misregisiration of at least one muhilavered semuconductor devige, selected from said
batch of multilavered semiconductor devices intended to be identical, using said at least
one recommended set of measwement parameter configurations, thereby generating

10 messorement data for said st least one multilayered semiconductor device.

12, A data-driven misregisiration parameter configuration and measurement
system according to claim 11 and wherein said semuconduecior device measwrement
sinulator is a metrology target design simulator,
15
13 A data-driven misregistration parameter confimwation and measurement
systern sccording to claim 12 and wherein said at lesst one recommended set of
measurement parameter configurations is identified based on at least one of.
naccuracy;
pia] Qmetit;
focus sensitivity;
throughput; and

contrast precision,

d
(%21

4. A datg-driven misregisttation parameter configuration and megsurement
systain aocording 1o any of claims 11 ~ 13 and wherein said sets of measirement
parameter configurations comprise at feast one off

an axis along which nusregistration is measured;

a region of interest of a metrology target;
30 a numerical apertare wsed in misregisiration measurement;
8 polarization of light used in misregistration measuement;

wavelengths of light used in nisregistration measurement;
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bandwidth  of ‘wavelengths of light used in  radsregistration

wReavement;
an infensity of light used 10 misregistialion weasurement;
g focal deptli used in misregistration measurement; and
5 an apodirer used in musregistration measuremant.
15 A data-driven misregistration parameter confignration and measurement

systemy according to auny of claims 11 ~ 14 and whersin said misregistration metrology

ool s an tmaging mistegistration metrology fool.

10
16, A data-driven misregistration paraneter configuration and megsurement
system according to any of claims 11 ~ 14 and wherety said misregistration metrology
tool is a scatteromelry nsregistration metrology tool.

15 17 A data-driven misregistration parameter configwration and measurement

systemy according to any of claims 11 ~ 16 and wherein said simulation data analyzer i3

further operative to compare said simulation data to said messarement data.

1& A data-driven misregistration parameter contiguration and measurement

20 syste according toclain 17 and whereln said sinndation signad data inclodes at least

one of
contrast;
senstlivity; and
pupil Image.
25
19, A data-driven misregisiration parameter contiguration and measuraiment

system according to claim 17 or claim 18 and wherein said stoulation data analyrer is
further operative (o:
indicate for which of said sets of measurement parameter
30 configurations and for which portions of said multilayered semiconductor device a
mismatch between said sinudation signal data and said messurement data occurs; and

indicate possible root canses of said misiatch.

14



