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Motivation
• Develop a tool to measure imbibition in 

soil in situ 

• Minimize the system size to not disturb 

original imbibition significantly

Project Description
• Develop a wireless sensing system with 

a seed holding structure using low-

power semiconductor chips 

• Design a low-power CMOS chip that 

converts resistance to a digital code to 

realize a sensing system in a millimeter 

scale.

Example of millimeter-scale system including a 

processor, memory, a radio, and batteries [2]

Potential Impact
• This research studies low-power circuit 

design to reduce the over system size to 

a millimeter scale

• The research outcome enables to 

monitor imbibition of a seed in soil

• The miniaturized volume of electronics 

minimizes its impact on original 

interaction between a seed and soil and 

thus monitors imbibition more 

accurately

• It can transform the way to assess 

different recipes of soil and species in a 

biological manner using a seed
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Context 
• Typical imaging-based approach cannot 

monitor a seed in soil [1]

• We will record size of a seed using a 

force-sensing resistor and a resistance-

to-digital converter in soil

• We will minimize the system size by 

reducing battery size based on low-

power circuit design technique 

Project Deliverables
• A seed holding structure that interface a 

seed and a force-sensing resistor

• A miniature sensing system with low-

power custom and commercial chips 

that measure seed imbibition in soil

• A low-power CMOS custom chip that 

converts resistance to a digital code
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