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National Need:  Pervasive Sensing 
Capabilities for the Warfighter

•Saturate the perimeter with low-
cost, wireless sensors with greatly 
reduced battery usage

•Employ continuously aware sensors 
with high Probability of Detect and 
low False Alarm Rate

•Relay the detected event wirelessly 
back to a central location through 
the sensor network nodes

N-ZERO Seeks to Enable Persistent Sensing for the DoD
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Before N-ZERO: Awaiting Activity Constrains Mission Life 
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N-ZERO passive sensor wake-up:
• Continuous operation and near-zero 

power processing
• Persistent sensing with greatly 

extended lifetime and reduced costN-ZERO
PROGRAM

Unattended Ground
Sensors

After N-ZERO: Devices are OFF
(Zero Power Consumption) Yet Continually ALERT!

µFab Enabled III/V Microelectromechanical Sensors

Electromechanical Transduction

• Phase 1 demonstration of 5 nW vibration wakeup system [1]

• Targeted vibration signature of a generator

• 100% probability of detection with 0 false alarms

• Multi-frequency physical filters enabled by batch microfabrication techniques

• Frequency selectivity plus zero power piezoelectric generation of wakeup signal 
enables near zero power solution

[1] Griffin, B. A., Nordquist, C. D., Eichenfield, M., Barney, B., Siddiqui, A., Grine A., Henry, M. D., Reger, R. W., Satches, M., Young, A. I., 
Pluym, T., Delaney, M. A., Lepkowski, S., and Yen, S., "A Near-Zero-Power Sensor Suite Using Piezoelectric Microelectromechancial 
Systems," 42nd Annual Government Microcircuit Applications & Critical Technology Conference, Reno, NV, March 20-23, 2017.

Goal:  10 nW continuous standby power consumption
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Next Generation Solutions

MEMS, CMOS, and 
Microfabrication 
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MESA Complex

Piezoelectric Focusing Transformer Resonant Micro-Switch

Piezoelectric Resonant Microphone
Piezoelectric Resonant  

Accelerometer/Seismometer

RF Wakeup Sensor

Physical Wakeup Sensors

Aluminum Nitride Piezoelectric 
Material and Device Expertise
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Low Power CMOS7
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Direct Piezoelectric Effect
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