March 22, 1999 Name:
Instructor: C. Davila

The exam concerns the following block diagram for measuring an EEG signal:
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1. Design aninstrumentation amplifier for measuring an EEG signal, the desired output

should be 5 volts, typically (see Table 1 of Webster) and the IA should have high
CMRR. Also design an isolated ground circuit that provides a grounding point to the
subject while keeping him isolated from earth ground. Why is isolation from ground
important?

Design an anti-aliasing (lowpass) 2-pole analog filter that cuts off at 30 Hz. Usea
single operational amplifier. What isthe gain of the filter at 0 Hz? What is the gain of
thefilter at 30 Hz?

Determine the sampling interval T such that the signal level at one half the sampling
rate has been attenuated by 0.01 relative to the gain of the anti-aliasing filter at 0 Hz.

Determine what operation should be applied to the coefficients of an FIR lowpass
filter to convert it to a bandpass filter. Hint: use the frequency shifting property of the
Fourier Transform (i.e. multiplication of h[n] by exp(jwon) produces a certain
frequency shift in H(€™)).

Use the result of the previous problem to design a 5-tap FIR bandpass filter that has a
passband between 0.2p and 0.6p radians.
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