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Abstract:  For at least 3 decades techno-polemicists have been predicting the end of analog circuits, even as the field 
has exploded both commercially and academically. What is true, however, is that analog circuits have changed, as 
digital computation and analog-to-digital converters have improved by leaps and bounds, pushing many 
traditionally analog problems into the digital, and even software domain. Some problems, however, remain beyond 
the reach of purely digital solutions. These problems are characterized by either extremely constrained power and 
size, or by very high frequency, very high dynamic range requirements. At the same time, such circuits must be 
designed with a much more algorithm-aware mindset, as they rarely exist in a computation-free environment. I will 
discuss two examples of such circuits. The first example is a tiny (60µm x 300µm) neural implant, able to measure 
and transduce electrophysiological signals from neurons and transmit them wirelessly. These microscale 
optoelectronically transduced electrodes (MOTEs) can be entirely powered by light (from a 2-photon imaging setup, 
for example), at levels safe for the brain, while reporting both spiking and synaptic activity in-vivo. The second 
problem is high dynamic-range RF and mm-Wave receivers. I will discuss our work in N-path mixers and filters 
which have been shown to enable flexible, interference tolerant receivers, and discuss our recent work mapping N-
path designs to mmWave frequencies, while maintaining the mixers’ linearity and noise without burning excessive 
power. I will finish up by discussing of a new style of flexible receiver, which leverages circuit and algorithm co-
design to generate diverse combinations of signal and interference artifact. These diverse channels then allow simple 
algorithms to identification and remove interference artifacts without prior knowledge of the interference itself. 
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