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Lab 3 – Common Emitter Amplifier

[bookmark: _Hlk81487291]In this lab we will build a common emitter amplifier with a degenerate emitter.  The schematic for the circuit is shown in Figure 1.  VCC is a 12-volt DC power supply.  Vin is a function generator.  The capacitor forms a high pass filter with the resistors, blocking DC and low frequency voltages.  The capacitance should be at least 1 μF, with a larger value being better.
Build the circuit as shown.  Before applying any input signal to the capacitor, check the DC voltages to make sure that the biasing is reasonable.  Your values will vary some from mine because of resistor tolerances and manufacturing tolerances for the BJT, but the circuit voltages should be approximately as follows:
VE = 2 V
VB = 2.7 V
Vout = 7 V
If your voltages vary significantly from these, check your circuit.














Figure 1. Common Emitter Amplifier with Degenerate Emitter









Use a function generator to generate a sinusoidal voltage with an ac amplitude of 0.8 volts. The frequency of the sine wave must be high enough that the amplitude is not attenuated by the high-pass filter but low enough that capacitive effects of the p-n junction are not important.  Initially set the frequency at 1 kHz.  Use one channel of the oscilloscope to look at the input of the amplifier (the output of the function generator) and use the other channel of the oscilloscope to look at the output of the amplifier.  Adjust the frequency of the sine wave while monitoring the output of the amplifier to see if the magnitude of the output changes.  Increase the frequency until the voltages are affected (input or output).  What is the maximum frequency for linear operation of the amplifier?  Now decrease the frequency until the voltages are affected (input or output).  What is the minimum frequency for linear operation of the amplifier?  Adjust the frequency so that it is in the linear region.  Record the oscilloscope trace.  Measure the magnitude of the input wave and the magnitude of the output wave.  Calculate the voltage gain of the amplifier.  Remember that if the output is out of phase with the input, the gain will be negative. Does the calculated gain agree with the theoretical gain?  Use the oscilloscope to generate an X-Y plot and record the trace.  Does the slope of the line agree with the gain calculated before?

