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Past: Microfabrication + Robotics = very slow, tethered robots

D o Future: Microfabrication + Robotics = Better robots at all scales!
(~1 cm In size) that can only ‘walk’ on silicon wafers

Understanding locomotion at small scales Integration of multi-functional systems in 3D for
improved actuation and sensing

Q: How should robots locomote |
at small scales? How can we use |
these robots as physical models |
for biomechanics?

Q: How can microfabricated | 4 o x N

sensors and actuators be *FH ¢S T
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better integrated in 3D for Pt D
more DOF in larger systems? "
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§L0 ) m Model-based systems engineering for small-scale robots Incorporating Microfabrication with Medical Robotics

Hollar, Flynn, Bergbreiter, Ebefors, et al. 1999 Q: How to best design with multiple material and geometry
Pister 2003 options?

Q: How can we better integrate robotic systems at small scales and gecjﬁgaf*;ﬁg'i;;gm?be distributed through mechanical and
iImprove performance in larger robotic systems with microfabrication?
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Yeh, et al. 200

Q: How can microfabricated sensors

and actuators be implanted or
Integrated in traditional medical systems
like catheters?

Present: Expanding the materials toolbox in microfabrication for improved Present: Microfabrication with multiple materials for
locomotion and efficiency in small robots iImproved sensors and actuators in larger robots
Adding soft materials to silicon microfabrication Elastomer-based capacitive force/strain sensing systems for tactile sensing
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Elastomer energy storage for jumping robots Elastomer joints with magnetic actuation for walking/running robots
I FabLab 15.0kV 65.2mm x60 SE '
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O Inertial appendages (tails) for stability and Electroadhesives to control robot adhesion
o) maneuverability on larger robots to surfaces for climbing
_ | ' Control gait with embedded magnet orientation and Custom PCB with a senso
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Energetic actuation for jumping robots (w/ ARL) High force density, efficient microactuation systems (w/ Alireza Khaligh)
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