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Extra Credit (50 points):
Simulate the half-wave and bridge rectifiers in parts 2 and 3 in ADS. Compare
simulation with measured results. Comment on any similarities or differences
between the results. Make sure to show the schematics and plots of the input
and output waveforms for each circuit. (Hint: Use the Vt sine source from

Transient sources palette if using ADS.)
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PART 2. Half-Wave Rectifier
Build the rectifier circuit shown in Figure 3 below using silicon pn junction
diodes (Use 1N4148).
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Figure 3. Single diode rectifier

2.1 Using the function generator set up the signal source (Vs). Use a sine wave
at 500 Hz with a peak amplitude of 8 Volts. ( Vs = 8 sin(2x500t) )

2.2 Use the oscilloscope to display both the input and the output at the same
time. Sketch these waveforms (Make sure to note the y-axis and x-axis scale
and units). Use graph paper to sketch your waveforms.

2.3 Using a DC voltmeter, record the input and output voltages.

2.4 Set your oscilloscope to X-Y setting. This will display channel-1 (your input)
on the X axis and channel -2 (the output of the circuit) on the Y axis. This will
display the transfer characteristic of your circuit. Sketch the transfer
characteristic you observe and comment. (Make sure to label the y-axis and x-
axis.)
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PART 3. Full-Wave Rectifier

The half-wave rectifier circuit is not very effective as a rectifier since it uses
only one half period of the sine wave. A more commonly used circuit is the
bridge rectifier. Build the bridge rectifier shown in Figure 4 using regular
silicon pn junction diodes (1N4148).

Figure 4. Bridge diode rectifier

3.1 Using the function generator set up the signal source (Vs). Use a sine wave
at 500 Hz with a peak amplitude of 4 Vollts. ( Vs = 4 sin(2500t) )

3.2 Use the oscilloscope to display both the input and the output at the same
time (Make sure you are not in X-Y mode, but in normal time measurement).
Sketch these waveforms (Make sure to note the y-axis and x-axis scale and
units).

To properly measure Vo, connect channel-1 of the oscilloscope to the positive
end of the resistor (Va). Connect channel-2 of the oscilloscope to the negative
end of the resistor (Vb) while connecting the common ends of both channels to
Vref. Display both channels and select “add” mode on the oscilloscope. This
will give you Va + Vb. Use the “Invert Channel-2” option to get Va + Vb which is
equivalent to Vo.

3.3 Is a true DC signal seen at Vo? If not, then what additional components can
be used to obtain a true DC signal?








