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Fully-integrated (mm?3) bi-directional converter driving ARL mm-scale

robot wing
PZT actuated, 10 V, DC-500 Hz, CL=2-5 nF

*Design, model & test of switched-capacitor ladder converter w/ new

voltage distributed nested bootstrap technique
Fabricated in 0.13 um 1.2/3.3V triple-well CMOS
Demonstrated 3x voltage boost

*Achieved 77% efficiency with 800 pW load
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Cells,” in Symposium on VLSI Circuits Digest of
Technical Papers, 2013.
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Electromechanical vs. Magnetic

Energy Energy Theor

Thin Film Piezo Transformers

*Developed analytical models describing both efficiency &

_ _ - _ Magnetic Magnetic 104 3/m3
voltage gain for piezo-on-silicon (composite) transformers field saturation
Strain ~Y & Fracture ~107J/m3

Measured 6:1 voltage gain and 60% efficiency

*~100 mW power through 30 x 70 x 4 um thick (3 pm SOlI)

Fabricated device
device, leading to > 10 Watts / mm? i
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Develop power systems to allow highly efficient wireless power of Stretchable Power System
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