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e Technology & working principle

— 2-DEG: Growth and fabrication
— Y-branch junction and resonant tunneling diode (RTDs)

* Noise enhanced transport in Y-branch
junctions

— Stochastic resonance at 1Hz
— Nonlinear noise activated magnetic field sensor

 Universal logic gate switching in RTDs

— Universal logic gate switching from NOR to NAND
— Logic stochastic resonance (LSR)
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 For f < fg the
residence time
distribution is strongly
controlled by the
noise

* For f > fg; odd
multiples of the
periodic forcing T,
OCCur:

T =(2n-1T, /2

At the optimum frequency f = 1 Hz the residence time
distribution is almost perfectly restricted to the first peak.
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At f = 1 Hz the noise dynamics follow directly the frequency of the
external input forcing and a maximum synchronization is found.
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[ Schmitt-Trigger simulation

[ All Parameters from the

experiment

[ Excellent agreement !!
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- For the logic NOR gate:

The mean value difference Is
defined as
<V>=V(1=0)-V(I=1)

P 0ise=0-9 NW the maximum corresponds
to the logic NOR

- For the logic NAND gate:

The mean value difference iIs
defined as
<V>=V(I=1)-V(I=2)

P oise = 1.4 NW the maximum corresponds
to the logic NAND
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 Noise enhanced transport in Y-branch junctions

« Bistable transfer characteristic due to self-gating with noise activated
switching

« Synchronization of the internal noise floor with a weak periodic signal
at 1 Hz: Stochastic resonance

* Noise activated nonlinear magnetic field sensor

 Noise enhanced logic gate switching in RTDs
« Universal logic gate switching with switching voltages of only 2mV
* Logic Stochastic resonance with nW noise powers
 Maximum logic gate operation at different noise inputs
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microwave radiation
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Quantum harvester 1:

- Autonomous ICT device

- Buttiker-Landauer motor

Quantum harvester 2:

- Heat to current conversion proposed
by R. Sanchez and M. Blittiker
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