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Lab 1 – Bridge Rectifier

[bookmark: _Hlk81487291]In this lab we will explore the function of diodes and build a bridge rectifier.  The schematic for the bridge rectifier is shown in Figure 1.  Vin will be supplied by a function generator.  This AC voltage will then pass through a 1:1 audio transformer.  Since the winding ratio is 1:1, the voltage Vs will be the same magnitude as Vin.  However, the transformer has the effect of isolating the bridge rectifier from the ground of the function generator.  Thus, we can ground the one end of the resistor in the bridge and use that as our voltage reference point for the output.  This circuit will be built on a breadboard and will be built in parts, using wire jumpers to connect different parts so that different parts of the circuit can be better understood.
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Figure 1. Bridge Rectifier Circuit
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Part 1
Use a breadboard to arrange the bridge rectifier circuit as shown in Figure 2.  Use a resistance of 1 kΩ for R.  The purple lines labelled J1, J2, J3, and J4 are jumper wires and should be easily removable.  For Part 1, remove jumper J1 and jumper J4.  This will effectively remove diode D1 and diode D4 from the circuit.  Use a function generator to generate a sinusoidal voltage with no offset and a voltage swing from -6 volts to +6 volts (12-volt total voltage swing).  Apply this to the input of the transformer.  Use the first channel of an oscilloscope to measure the input voltage and use the other channel of the oscilloscope to measure the output voltage (the voltage difference between Node B and Node C).  Record these waveforms by saving the digitized captured signals or by taking a picture of the display.+
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Figure 2. Bridge Rectifier Circuit Layout





Use the oscilloscope to make an X-Y plot (using the input for the X axis and the output for the Y axis).  This should give you a transfer curve for this part of the circuit.  Record this output.

Part 2
Leave the jumper wires the same (jumpers J1 and J4 out but jumpers J2 and J3 in) but move the first oscilloscope probe to measure the voltage between Node A and Node B.  The second oscilloscope probe should still be measuring the voltage at Node C (the voltage between Node C and Node B).  Use the MATH function of the oscilloscope to show the voltage difference between Node A and Node C.  This difference is the voltage drop across the diode D2.  Notice the parts of the curve where the diode is conducting and the parts where the diode is not conducting.  Record the curve.  When the diode is conducting, what is the average voltage drop across the diode?  Does the voltage drop across the diode change as the voltage changes, or is it constant for all forward biases?  How well does our semi-ideal model fit this diode?

Part 3
For Part 3, replace jumper J1 and jumper J4 and remove J2 and jumper J3. This will effectively remove diode D2 and diode D3 from the circuit.  Apply the same sinusoidal voltage as before to the input of the transformer.  Use the first channel of an oscilloscope to measure the input voltage and use the other channel of the oscilloscope to measure the output voltage (the voltage difference between Node B and Node C).  Record these waveforms. Notice how the waveforms are different from those in Part 1.  Again, use the oscilloscope to make an X-Y plot (using the input for the X axis and the output for the Y axis).  This should give you a transfer curve for this part of the circuit.  Record this output and notice the differences from Part 1.
Part 4
For Part 4, replace jumper J2 and jumper J3 so that all jumpers (and all diodes) are in the circuit.  Apply the same sinusoidal voltage as before to the input of the transformer.  Use the first channel of an oscilloscope to measure the input voltage and use the other channel of the oscilloscope to measure the output voltage (the voltage difference between Node B and Node C).  Record these waveforms. Notice how the waveforms are different from before.  Again, use the oscilloscope to make an X-Y plot (using the input for the X axis and the output for the Y axis).  This should give you a transfer curve for the overall circuit.  Record this output and notice the differences from before.

