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Diode Response to AC  
 

 
FIGURE  1A  FIGURE 1B 

 

Part 1.1: Half-wave Rectifier 

Drive the circuits of Figure 1A and 1B with a 10V peak (= 20Vpp ,or peak-to-peak), 1 kHz sine wave.  

Use a BNC tee at the function generator to split the signal so that one coaxial cable provides input to the 

circuit while the other cable allows you to view that signal on the first channel of the scope.   

 

Use a 1N914 or 1N4148 diode and R = 1k (what is the function of R?).  Look at both the voltage Vr  

across the resistor (Fig 1A)  and the voltage Vd across the diode (Figure 1B) using the oscilloscope.  

Acquire these waveforms into the computer.   

 
Note that one side of an oscilloscope is ALWAYS connected to ground, so you can’t measure a V directly unless one side of the 

component is already at ground, as with the resistor in Fig 1A (VR = Vout).  For Vd swap the location of the two components, 

resistor and diode, and then read Vd directly with the scope.   

 

 

a. Submit:  Show one period of each of Vd(t) and VR(t) on the same plot.  Note important voltages in 

detail: the peak voltages and the behavior around the points where the diode turns on and off.  

b. Confirm that Kirchhoff’s voltage law is always satisfied by adding the two waveforms.  You may 

need to align the waveforms, as the scope might trigger differently for each measurement.   

c. From your VR waveform determine the peak current in the circuit.  Compare with Prelab 

calculation.  

 

Now replace the diode with a 1N4733 zener diode, with a Vz = 5.1V, and acquire a waveform of the diode 

voltage.   

  

d. Submit your waveform.  On this plot, show the zener voltage Vz  and confirm that it meets the 

spec of Vz = 5.1V .  Also confirm that the forward voltage drop, Vd = 0.6 

 

Part 1.2: LEDs  

 
Repeat the circuit of Fig 1B using a clear Really Bright Red LED.  . 
 
Care and feeding of LEDs:   As with other diodes, you should never connect and LED directly across a voltage source. 

They should always be used in series with a current-limiting resistor, or more generally, powered by a current source.  

The sketch to the right shows how to identify the anode(+) and cathode(-) of an LED.   The leads usually, but not 

always, are different lengths.  If you can’t figure out which end is which, use the diode function on your DMM to 

determine this.    
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www.smex.net.au/reference/leds01.php 

 

  

http://www.smex.net.au/reference/leds01.php
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a. Acquire one cycle of the waveform, and indicate Vd , the forward voltage drop. 

b. What is the peak current seen by the LED (measured from your plot)?   

c. To get the LED to turn on even brighter, calculate the value of R (instead of 1k) to get 

approximately 60 mA peak through the LED using the 10V peak (20Vpp) sine wave input. The 

LED housing is a lens so you need to look down the axis of the housing. 

 

d. Use this value of R in the circuit and repeat steps a and b. 

 

e. Estimate the “true” wavelength of your red LED by comparing your Vd  to the diode drops of a 

set of calibrated colored LEDs (plot of diode drops and wavelengths is on Coursework.  

 
   

 

 

 

 

Test your scopesmanship by building this circuit:  

 

Use an LED for the diode. 

 
I 
View on the cope in x-y mode using the voltages shown.   You will get a diode i-V curve 

 
 

 

 

 

 

 

 

 




