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1 Design Project Introduction

The learning goals for this project are:
e Master the use of common single stage amplifiers and multistage loading calculations
e Apply all of the techniques that we have studied up to this point to a single design

e Experience trading off parameters in a large analog system

2 Design Project 1

Design an amplifier over the next 1.5 weeks which meets the following specifications
o 7, > 20k)
o 7o < 5002
e a, = 1000+ 5%
o Vow > 5V.
e THD < 5% when Vg, = 5V.
e Use only one 10 V power supply. (This constraint does not apply to your attenuator.)
e Input signal source has a source impedance of 50 2 and may not have any DC offset.
e Use four or fewer transistors, up to two 2N3906s and up to two 2N3904s.
e Optimize for minimum power consumption and minimum component count.

In addition to the specs above, measure and simulate fiow, frigh, and P: the low and high —3
dB frequencies of your design’s frequency response, and the total power consumption of your design.
In addition to measurements and simulations, provide an analytical estimate of P.

Design the amplifier on paper, simulate it, build it, and experimentally verify its performance.
You may need to build an attenuator to make your input signal small enough that your output
does not exceed your output swing because of the high gain of the amplifier. Figure 1 depicts an
attenuator design that can easily achieve 60dB or more of attenuation. Applying Thevenin analysis
makes it much easier to design your attenuator.

Required Data: Calculated, simulated and measured gain, input resistance, output resistance
and power consumption of the amplifier. Measured and simulated high and low corner frequencies.
Designs for each stage including the collector current (comparing calculated, measured and simulated
values). Traces showing the amplifier operating normally and at maximum swing. Discussion of
testing of each specification. Discussion of design process. Discussion of discrepancies between
measured, simulated and calculated results.
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Figure 1: A sample design for an attenuator.



