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Abstract 

 
 
The dawn of tunnel diodes, commonly attributed to Leo Esaki in the late 

1950’s, predates much of the innovation and infrastructure investment into 
CMOS technology. But, the lack of a mass production process and inability 
to monolithically integrate these devices into complex circuits paved the way 
for the CMOS juggernaut seen today. 

However, the unique negative differential resistance (NDR) systemic to 
all tunnel diodes provides a pathway to exploit new hybrid-CMOS circuit 
topologies with compact latches and reduced power consumption that could 
mitigate some of the bottlenecks perceived for scaled CMOS. A new 
paradigm of computing is possible, capitalizing upon transistor/tunnel diode 
integration if a viable Si-based tunnel diode could be developed. This talk 
will explore these opportunities. 

This talk will provide a background on Si-based tunnel diode devices and circuits and summarize the 
results of Si-based RITD device optimization, their monolithic integration with Si-based transistors and 
present a range of circuit prototyping. The extension of NDR to ultra-low voltage memory will also be 
discussed.  
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