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ERRORS/ VARI ATI ONS AND SUBSTRATE TABLE FLATNESS ABSTRACT A I|ithographic

proj ection apparatus including: an illum nation system configured to provide
a beam gélrﬂ%ﬁ)gi ation; a support configured to support a patterning device,

t he pattP Odevi ce configured to inpart the beamwth a patternin its

cross section; a substrate table (W) configured to hold a substrate (W; a

proj ection systemconfigured to project the patterned radiation onto a
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sensing a |evel % rid % ? mﬁ W) at a
plurality of diF @'ﬁ?ﬂp‘ﬁ%mf%ﬁsiﬁﬁ @gg c'a[%u %&ﬁg‘é?& 1 ?\ the position
of the substrate table (WI). Also provided is a controller that is
configured to cause relative novenent between the substrate (W and the
| eveb seEOVRAETay froma first position at which a first measurenment is
taken to a plurality of overl apping positions at which further nmeasurenents
are taken, and a calculator for calculating a neasure of Z position errors
and/ or ubgibgrapkic padibaidnVippatanfs iatlnéing: andiiofinaionngasmrndfutcteo bewele sensor
(LS) position/offset using the plurality of overl apc;i)i ng _neasurenents.
Fi gure Eeam of radiation; a support configured to support a patterning device, the patterning device
configured to impart the beam with a pattern in its cross section; a substrate table (WT)

10 configured to hold a substrate (W); a projection system configured to project the patterned
radiation onto a target portion of the substrate (W); a plurality of level sensors (LS) for
sensing a level of a substrate carried on the substrate table (WT) at a plurality of different
positions, and a system for determining the position of the substrate table (WT). Also
provided is a controller that is configured to cause relative movement between the substrate

15 (W) and the level sensor array from a first position at which a first measurement is taken to a
plurality of overlapping positions at which further measurements are taken, and a calculator
for calculating a measure of Z position errors and/or substrate table (WT) unflatness and/or a
measure of the level sensor (LS) position/offset using the plurality of overlapping

measurements.
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