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Lithography: still higher force-density is desired
Many instances of de-acceleration

Increase stator field by replacing permanent magnets
with DC superconducting electromagnets

Courtesy of Tecnotion

Aim for 1000 m/s? in reticle stage

Permanent magnets AC Copper coils

(stator) {3-phase mover) Back iren

Scanning beam

| &>=1T><1 =<1 | |

o

' /Lost time
NdFeB magnets and alu racetrack coils ?Exposure time
Amax: 320 m/s? (85 kg payload)

jJ
Material limits reached -/ pie

’ 7 Wafer
NXE3400, EUV lithography machine, courtesy of ASML
04/11/2019 2

UNIVERSITY OF TWENTE.



SUPERCONDUCTIVITY

= Higher magnetic field in air gap = Wide temperature range
= No dissipation = Thermal stability
= Allows for larger air gap = Conductor development
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THERMAL CHALLENGE

= DC coils exposed to AC fields Fy/2 ;
. ] 1 =1 = F
Heavy AC loss near |, <O~ X
= Forces acting on coils FRE——]I—]1=—"11
» Vibrations disturb process [ = 1nitial position ffr:‘:negvﬁﬁ;;‘ass

= Balance mass is free to move (~5q)

= Refrigeration system must carry large heat load from rapidly moving object to
cooler, while minimizing impact on motor and machine performance

UNIVERSITY OF TWENTE. 04/11/2019 4



UNIVERSITY OF TWENTE.

THANKS FOR YOUR ATTENTION
SEE YOU DURING THE POSTER SESSION
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