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Week 11: Agenda

e Biopotentials
e Electromagnetic Interference
e Noise

e Instrumentation Amplifier
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Biopotentials

Neuron

dendrites

cell body

dendrites

e Voltages from Ions: Na+4, K4, Cl=
e [ypically mV
e Currents Flow for Signaling

e \We Detect Voltages at Surface
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Potential
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In response to
stimulus (initial

Sodium channels close, voltage-

gated potassium channels open, and
potassium ions move out of the call.
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During the absolute ref

period, the membrane cannot
respond to further stimulation.
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During the relative refractory
period, the membrane can
respond only to a larger-
than-normal stimulus.

Restoring the Membrane potential
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Axon Current
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Contributions to Signal
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Measuring Electrical activity of the Heart (EKG)
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Figure 4.13 Representative electric activity from various regions of the heart.The bottom trace
is a scalar ECG, which has a typical QRS amplitude of 1-3 mV. (© Copyright 1969 CIBA Pharmaceutical
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Typical Signals

e Millivolts

e Millisecond Features

e 1 Hz. Period (sort—of)

e Upper Right to Lower Left

e Noisy and Not Really Periodic
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Electromagnetic Interference
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Twisted Pair
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Differential Amplifier
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vo affects current in vq source (try superposition)
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Good Differential Amplifier

Infinite input impedance. Low common—mode gain.
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Exploring the Signal:
Matlab Demo
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e Sampling Frequency and Duration
e Bit Depth, Noise, DC, EMI

e Frequencies of Interest
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