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Lab 2 – Clipper and Clamper Circuits

[bookmark: _Hlk81487291]In this lab we will explore the function of diode clipper and clamper circuits.  

Part 1 – Clipper Circuit
The schematic for the clipper is shown in Figure 1.  Vin is a function generator.  Vb can be supplied by a battery or a DC power supply.  These instructions will assume that an adjustable DC power supply is used.  
Build the circuit shown in Figure 1 using a resistance of 1 kΩ for R.  +
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Figure 1. Clipper Circuit
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Use a function generator to generate a sinusoidal voltage with an ac amplitude of 6 volts. This will cause the voltage to swing from –6 volts to +6 volts (12-volt total voltage swing).  Use a DC power supply to generate the voltage Vb.  The frequency of the sine wave is relatively unimportant as long as it is modest.  A value between 100 Hz and 1 kHz can be used.  Use the first channel of an oscilloscope to measure the input voltage, Vin.  Use the other channel of the oscilloscope to measure the output voltage (the voltage difference between Node A and Node B).  Record these waveforms by saving the digitized captured signals or by taking a picture of the display. Make measurements with DC voltages (Vb) of 2 volts, 4 volts, 5 volts, 0 volts, -1 volt, -2 volts, -4 volts, and -5 volts.  Observe and explain how the DC voltage affects the output of the circuit.  For one of the positive applied DC voltages use the oscilloscope to make an X-Y plot to show the transfer function of the circuit.
Repeat the procedure but with the diode reversed as in Figure 2.  How does reversing the diode affect the output?
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Figure 2. Revised Clipper Circuit









Part 2 – Clamper Circuit
The schematic for the clamper circuit is shown in Figure 4.  Vin is a function generator.  Vb is a DC power supply which will initially be set at 0 volts.  Use a 1 μF capacitor for C.
Use a function generator to generate a sinusoidal voltage with an ac amplitude of 6 volts. This will cause the voltage to swing from –6 volts to +6 volts (12-volt total voltage swing).  The frequency of the sine wave is relatively unimportant as long as it is modest.  Any value from a few Hertz to a few kilohertz can be used.  Use the first channel of an oscilloscope to measure the input voltage, Vin.  Use the other channel of the oscilloscope to measure the output voltage.
The startup waveform of this circuit is important, but the triggering capabilities of your oscilloscope may not allow you to capture it.  See if your setup allows you to record the startup voltages.  To record the startup voltages, set up the circuit as above, but turn the function generator off.  Use a 1 k resistor to discharge the capacitor and then remove the resistor.  Trigger the oscilloscope to start recording and then immediately turn on the function generator.  Record these waveforms by saving the digitized captured signals or by taking a picture of the display.  Notice how the initial startup waveform differs from the steady state waveform.  If you are unable to record the startup waveforms, just record the steady state input and output waveforms.
Repeat the measurements with two positive and two negative values for the DC voltage Vb.  How does this voltage affect the circuit?

+
-
Vin
C
Vout
-
+
Vb
Figure 4. Clamper Circuit




Reverse the diode as pictured in Figure 5.  Repeat the above measurements.  Discuss the effect of the diode direction and the battery voltage on the output of the circuit.+
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Figure 5. Clamper Circuit

