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Figure 1
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200
205~ Measuring a metrology target by a metrology tool
having an illumination arm and a capluring arm
210w ’
212 fHluminating the target in a Littrow configuration

Configuring the flumination arm to have the -1st and +1st diffraction orders of the
respective measurement signals diffracted at 180° to the illumination direction

Carrying out the lluminating by spatial light modulation and/or by digital ight processing

2167 Carrying out the illuminating using a pair of shulters applied
alternately fo an illumination source having four poles, corresponding
to simuitaneously ifluminating in two measurement directions

i
2171 Attenuating at least one of the Oth diffraction orders
i

218~ Carrying out the ifluminating at multiple wavelengths,
220 implementing a flexible Littrow configuration
d ;

Deriving a first measurement signal with -1st and 0th diffraction orders and a
second measurement signal comprising +1st and Oth diffraction orders

222~ Huminating the target fo yield a reflected Oth diffraction order
and -1st and +1st diffraction orders

224

Spliting the reflected Oth diffraction order into a first component which is captured
with the -1st diffraction order and a second component which is captured with the
+1st diffraction order, fo yield corresponding first and second measurements

227

Attenuating the first andfor the second component of the Oth diffraction order

Figure 5 v
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200
230

Performing first and second measurements of the first and second measurement signals

231
3

Carrying out the first and second measurements at 0° and 180° degrees of wafer
orientation under the same illumination conditions

232~ Performing the measurements using spatial light modulation
andfor by digital light processing

2347 Carrying out the illuminating and the performing of the
measurements simulfaneously in two measurement directions

240

Deriving metrology metric(s) such as overlay from the first and second measurements

242”‘/] Calibrating the measurements for layer-dependent telecentricity |

244
ZI Deriving focus information from telecentricity parameters of the {spiit} imagesw[

247
l

Obtaining focus sensitivity without splitting the pupit at the collection path, by using a
non-Littrow, off-axis lumination and measuring the focus from the shift in the grating
and/or cell position on the expense of increased sensitivity to symmelric aberrations

¥

250" Reducing target size, e.g., by half, by reducing the pitches of
the periodic structures, e.q., by a factor of 2

Figure 5 (contiued)



