EECS 311 Lab 5 Report

James Bond and Money Penny

Instructions: Use the following template for your lab report.  

Keep your report to less than 10 pages (including text and figures).

Circuit Topology

In this section, include a schematic of your final circuit showing the nominal values of the components (as opposed to measured values).  This should be the one and only circuit that you use for all of your hand calculations, simulations, and what was built in the lab.  If you changed component values in lab, go back to hand calculations and simulations with these new values.

Ideally, redraw your circuit using something like Visio so that it is legible.  Indicate the stages of your circuit, and include a description of the purpose of each stage (why is that stage there, for gain, etc.?).  Also include a description of your overall circuit functionality.  
Include a summary table with your measured values, as well as the specified value, for the following specifications: (Rin, Rout, Av, fH, fL, vo(max), Pdiss).  For Rin and Rout, you may calculate these values from measured values of resistors and bias currents.
Design Strategy

Describe how you went about designing your amplifier.  How did you partition gain?  How did you set bias currents?  Resistors?  DC bias voltages?  What assumptions did you make and were these assumptions valid?  For example, why is the collector current in your first stage the value that it is?  How did you arrive at this value?  Could it be lower or higher?  Why or why not?  Back up your arguments with hand calculations.  If you had to iterate between hand design and simulations, explain which components you had to go back and redesign.  Be sure to include hand calculations for all of the major specifications in this section (Rin, Rout, Av, fH, fL, vo(max)).  Evaluate these expressions for the chosen component values and bias currents.  Summarize these values in a table.
Simulation Results
Simulate the DC response of your amplifier in Cadence.  Compare the values of bias currents in each stage to the expected values from hand calculations.  Explain the source of any large discrepancies between simulated and expected bias currents and the impact of this on overall specs.  
Simulate the AC response of the amplifier in Cadence to find fL, midband gain, and fH.  Explain any discrepancies between hand calculated values and simulation results, in particular for gain.  Rigorously discuss these discrepancies (i.e. in what stage is the gain different and why?).  Include a plot of the simulated frequency response of the amplifier.
Simulate the AC response to find Rin and Rout of the amplifier in the midband frequency range (e.g. at 1kHz).  Rigorously explain any discrepancies through hand calculations or assumptions that weren’t correct.

Simulate the transient response of the amplifier (using an AnalogLib > vsin as the input source), giving it a frequency of 1kHz.  Find the maximum output voltage swing and include the transient simulation result in your report.

Measured Results

Include a table with the measured values for Beta, VA, and Cu for the three transistors.  Explain if you decided to use a particular transistor for a given stage due to higher Beta, higher VA, etc.?

Include a schematic showing the measured values of all components and the measured DC bias voltages at every node, or include these values in summary tables with a schematic indicating the location of the components and node names.  Calculate the bias currents in each transistor.  If there are differences between measured and expected (hand calc. or simulation) bias currents, explain the source of these differences.

Include the attenuator circuit and the measured value of attenuation.  

Measure the gain over a range of frequencies and plot this in a figure.  Compare this to the simulated frequency response and rigorously explain any discrepancies in frequency response and gain.  You may want to measure the gain for each stage while keeping the entire circuit connected to discuss sources for errors.  

If you measured Rin and Rout, include those measurements as well.

Show the output of the amplifier when the output amplitude is 1Vppk at 1kHz by using ScopeConnect to capture the waveform.  If there is significant clipping, explain the source of this clipping.
Make sure explanations of discrepancies between hand calcs, simulations, and measurements are clear, and rigorous.  If a source for the discrepancy is not known, state that.  Remember that hand calculations of fL and fH using SCTC and OCTC are approximations themselves, and may not be exact.
