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This paper presents a unique type of  t ransistor that  is intended to operate at  
THz f requencies and beyond, at  room temperature, wit h low noise and wit h very 
low power requirements.  This t ransistor is unique in  that  no dopin g junct ion or 
barrier st ructure is employed.  Rather, the t ransistor ut il iz es a two- dimensional 
elect ron gas (2DEG) to achieve balli st ic elect ron transport  in  a gated 
microst ructure, combined wit h asymmet ric geomet rical def lect io n.  We call it  the 
"Ball ist ic Def lect io n Transistor"(BDT).  The BDT is a planar st ructure, so all of  it s 
capacit ances inclu ding the gate capacitance are ex t remely small , measured in  
at tofarads, and this al lows a sub- picosecond response t im e and THz operat ion.  
The major materials requirement is that  the act ive regio n of  the BDT must be 
smalle r than or comparable to the electron mean f ree path at  room temperature, 
to achieve balli st ic t ransport . 
 

 
Figure  1.  SEM im age of  me asure d n on- l inear bal l ist ic devi ce. 


