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Project Objective:
The primary objectives of this effort are to develop an extremely compact and low power (<1Kg / <1W) CMOS heterodyne spectrometer/radiometer for H2O detection and develop 

associated mm-wave packaging. The secondary objective is to augment the developed system with digital beam-steering capability for plume tracking and direction finding. 

Developed Single Pixel System

Benefits to NASA and JPL (or significance of results):

The demonstrated instrument is applicable to investigating water and volatiles on a comet 

surfaces, and investigating the presence of other molecules in other atmospheric studies 

of planets and their moons, as well as for studies of Earth’s own atmosphere. It 

represents the smallest and lowest power microwave remote sensing instrument in JPL’s 

portfolio.
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System aboard a Ballooncraft Lab Measurements

Actual Receiver Characteristic Performance

Technology TSMC 28nm HP++

Noise Temperature 490K

Frequency Range 182-190 GHz

CMOS DC Power 460mW

Total Mass 232g

Allan Time >15s

Preamp DC Power 20mW

Total DC Power 480mW


