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Abstract:

an integrated wing module for future solar-powered 

Research Summary:

requires a wing that combines large angular motion, 
high repetition rate, long life, and microwatt-scale 

transmissions remain too large for a sub-millimeter 

integrating the actuator, wing panel, electrical leads, and 

state operation in ambient air, low moving mass, and 

before release, providing precise alignment of the 

color SEM image of a sub-mm wing.
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evaluated vertical force using the measured 

a broad face during the force-producing motion 

With rapid passive pitching, the predicted average 

The electrical budget is also close to self-
2 photovoltaic area with 

motion near 530 Hz.

Figure 3: (A) Schematic illustrations of stroke and pitch motions. (B) Wing 
kinematics for wing chords. The green and pink arrows represent the stroke 
directions, the black solid circles represent the leading edges and the stick 

blue indicating the clockwise direction and red indicating the counterclockwise 
direction.


