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 Liquid Zener diodes 

 Liquid diodes are microscale structures designed for 

unidirectional liquid flow, essential in natural processes like 

water collection, reproduction, and feeding. They typically 

guide liquids and prevent backflow. Drawing inspiration from 

electric Zener diodes, which regulate voltage by conducting 

in reverse breakdown at a specific Zener voltage, we 

demonstrate that flexible liquid diodes can alter their diodic 

behavior under compression or bending. This deformation 

forms a capillary bridge that permits reverse flow while 

maintaining flow integrity elsewhere. This innovation enables 

the creation of liquid flow responsive to actuation directions 

and introduces memory capabilities into capillary networks.  
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