LI THOGRAPHI C APPARATUS AND METHOD FOR CALI BRATI NG THE SAVE ABSTRACT

Li t hographi ¢ apparatus includes a substrate table and a notion control
system for controlling a novenent of the substrate table. The notion
control systemincludes at |east 3 position detectors constructed for
detecting a position of the substrate table. For neasuring a position and
orientation of the substrate table, each position detector conprises an
optical encoder of a single dinensional or nulti dinensional type, the

optical encoders being aLITHEOGRAPHICVAPPARRANCESHENIRt | east 6 position
val ues, at | east oneM? i ¢ Eﬁg’iﬂﬂ ABFIVGCPEE QL h of the 3
di nensions. 3 or nore 0O Tﬁgﬂ;{f‘%g op |ca? en%gers ei ng connected

to the substrate table at different locations in the 3 dinensional

coordi nate system The notion control systemis arranged to cal cul ate the
position of the substrate table in the 3 dinensional coordinate systemfrom
a subset of at least 3 of the 6 poNBSIFRAGE ues and to calculate an
orientation of the substrate table with respect to the coordinate system
f rom anot her subslethographic dpparstus dnadides hesubstyags tablecand aahetéon configl system  a

method for gl LRlRAidgPmbPSnd0 8t b AbsHEk 3512 The ot @8 5t A%Tstom ThAEES of 2
least 3 position detectors constructed for detecting a position of the substrate table. For
measuring a position and orientation of the substrate table, each position detector
comprises an optical encoder of a single dimensional or multi dimensional type, the
optical encoders being arranged for providing together at least 6 position values, at least
one position value being provided for each of the 3 dimensions. 3 or more of the at least 3
optical encoders being connected to the substrate table at different locations in the 3
dimensional coordinate system. The motion control system is arranged to calculate the
position of the substrate table in the 3 dimensional coordinate system from a subset of at
least 3 of the 6 position values and to calculate an orientation of the substrate table with
respect to the coordinate system from another subset of at least 3 of the 6 position values.

Further, a method for calibrating the position detectors is described.
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