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A Carbon Nanotube based NEMS oscillator
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An oscillator based on a suspended carbon nanotube NEMS resonator is presented as core element to Voltage Controlled Oscillator and
Sensor applications. Besides its topology, printed circuit board and CMOS implementations of the NEMS oscillator loop are shown.

Oscillator Topology
Closed  Open = QOscillation frequency f, imposed by
X Phase & Loop Loop DC CNT electromechanical resonator
T Frequency —©°_- 9 - .
X Detect; K source = Mechanical information encoded
“J \ W M \ € ?\C atll in piezoresistive CNT current @ 2f,
([T [T—

= Low-noise front-end for best SNR

<—— CNT adjusts VCO’s frequency

|M||HHM\ C e sreation e eee rone?
C f H\ ) Voltage ~ T = Closed-loop : Phase- & frequency-
N E & f < ContrOIIed % Loop has locked on CNT’s phase deteCtor ad.jUStS VCO frequency to fO
T .
T Oscillator = Open-loop : Characterization of CNT
) 2 via DC input & output signals
) )
Front-end (PCB) CMOS implementations
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