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No friction, backlash and hysteresis

No requirement of lubricant and bearings

Fast response

Multi-DOF motion with simple structure

Ideal for clean-room environment

Maglev technologyMaglev technology



IntroductionIntroduction

Exploded view of the maglev stage systemExploded view of the maglev stage system
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SpecificationsSpecifications
Motion capability: 6-DOF

Positioning resolution: 3 nm rms

Angular resolution: 100 nrad

Travel range: 5 mm translation in x & y
500-µm in z
3.5-mrad rotation

Light moving part:  0.267 kg

Maximum acceleration: 2.5 g Horizontal in motion
8 g in vertical motion

Maximum payload: 2 kg
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Instrumentation structureInstrumentation structure
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Laser InterferometryLaser Interferometry

Horizontal motion sensing

632 nm HeNe Laser

0.6 nm resolution

40-m sensing range

Up to 0.5 m/s velocity
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Capacitance probesCapacitance probes

Vertical motion sensing

500 µm sensing range
–5 to +5 V sensor output

Absolute position sensing
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Sensor placementSensor placement

Vertical motion sensing Horizontal motion sensing
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Novel dualNovel dual--force actuation schemeforce actuation scheme
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Working principleWorking principle
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Modal displacement transformationModal displacement transformation
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Modal force transformationModal force transformation
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xmf = θIT =

System modelingSystem modeling

Pure-mass model:
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x y

Positioning in large travel rangePositioning in large travel range
Large motions in the x- and y-axes
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Positioning in large travel rangePositioning in large travel range
5-mm diameter circle
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Positioning in large travel rangePositioning in large travel range
Scanning and quick return
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Single-moving part with simple structure and 6-DOF motion 
capabilities
Actuator design based on novel dual-force actuation scheme
Specifications:

Positioning resolution: 3 nm rms
Travel range: 5 mm translation in x & y
Light moving part:  0.267 kg

Applications:
Nano-manipulation
Lithography
Scanning
Nanoscale vibration isolation
Nano-indentation
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