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A circuit diagram for a circuit that is used to acquire the electrocardiogram (EEG) signal from
the body is shown in Fig. 1.
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Fig. 1 A block diagram for a circuit used to acquire EEG signal from the body
Answer the following, showing details if possible [30 points, each is 5 points]

1. Sketch an action potential curve, showing 2. Sketch the characteristic curve of a
details. What is its job for brain cells? temperature sensor with sensitivity 20m V/2oe,

and full-scale linear output range of ±100 mV.
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3. Design the sample and hold circuit for Fig. 1 and suggest a realistic sampling rate (Is). Compute
the sampled signal V4 for V"l = fCt), shown below, using designed circuit with is =Nyquist rate. --

Clock signal (sampling signal)

V~ = fCt)
/ ....•.•.
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One division is 1 Volt and 0.2 second, Origin (0,0)
is at bottom left corner. Draw V4 on top of V3

4. Design a successive approximation ADC if V4 is between 0 to5V and the max. quantization error
is 1.5V. Determine the output code sequence for three sequence samples of 1.5V, 4.5V, and 2.5V

• Output binary code sequence for three input sequence samples of 1.5V, 4.5V, and 2.5V:

Page 2 [o u t 0 f 3



Biomedical Instrumentation, ECE396 Midterm Exam BME Department, Level 300 Nov. 24th, 2018

5. Design a digital to analog converter (a block diagram inside the successive approximation ADC),
using reference voltage, Vref=5V, with a minimum resolution of 1.5V

6. Design a two-stage amplifier. First stage is a difference amplifier, gain of 25. Second stage is a
noninverting amplifier, gain of 400. Noninverting amplifier should produce no more than 5V.

Difference amplifier design (gain=25) Noninverting amplifier design (gain=400)Max=5V
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