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Abstract - Despite several recent efforts, the best reported f,.x values of CMOS transistors fall well
below terahertz frequencies. In this talk, we will show circuits in which nonlinear harmonic power from
many transistors is combined in novel travelling wave circuit topologies to generate high power levels
at frequencies well above the fi Of transistors.

First we introduce a traveling wave frequency doubler that effectively generates and combines the
second harmonic from multiple transistors. The CMOS proof-of-concept operates from 220 GHz to 275
GHz in a65 nm process. Output power of -6.6 dBm and conversion loss of 11.4 dB are achieved at 244
GHz. Next, we show an oscillator that provides optimum conditions for the transistor to generate high
power and voltage swing, and efficiently transfers the 3rd harmonic to the load. The CMOS prototype
generates -2 dBm at 482 GHz. This is higher than any other implementation on CMOS (by more than
30dB) or even InP HEMT (by 4dB) and InP HBT (by 8dB) at this frequency range despite the much
lower f Of CMOS transistors. Next, we show how this method can be applied to Nitride transistors to
generate more than 15 dBm at 1 THz in simulation. Finally, we present our work on parametric
amplifiers and show how this method can be used to realize broadband amplifiers with excellent noise
performance using the concept of noise squeezing.
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