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Essential Terms

carrier density (n) how many free electrons per unit area
mobility (12) how easily a electrons can move
2DEG "“Two Dimensional Electron Gas”
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Diagram adapted from " Doping in I1I-V Semiconductors” by E.F. Schubert, pg. 405
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Experimental Setup
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Magnetotransport Measurement
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e Hall bar structure (left) used
6) @ PPC a "knob" to vary carrier density

@ samples exhibit integer quantum hall effects
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who cares?

Why study noise?

© Random fluctuations at the single charge carrier level are
becoming a larger problem as devices get smaller

@ Noise analysis provides a unique window into microscopic
properties of a material

Minimizing the 1/f noise in a sample is fundamentally different
from maximizing mobility
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noise theory

What is 1/f noise?

Whooge?
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Noise Measurement Circuit
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how do we see 1/f noise?

Improved Noise Measurement Circuit
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how do we see 1/f noise?

FFT (Fast Fourier Transform) Spectrum Analyzer

@ PSD (Power Spectral Density) Units (for Voltage S,): %—j



1/f noise

77K (20x220pm hall bar)
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Classical vs. Quantum Mechanical state changes
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PPC increases 1/f noise dramatically

- Medium Doped Sample (220x20um)
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What's important?

e 1/f Noise at 77K is predominately from tunneling electrons in

the delta-doped layer
@ The slope of 1/f noise at 77K is greater than at 4K
e this may be due to thermally activated electrons
e analysis with the Hooge parameter is invalid in this regime

@ Light exposure greatly increase noise magnitude
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