
 

Phys 380, Spring 2014                               Problem Set #3                          Due Thu, Feb 6 

 

As you’ve discovered through working with them in lab, 1N4001 diodes have a turn-on potential 

of about 0.5 V.  This means that, whenever the diode is conducting, the potential drop across it is 

0.5 V.  While your lab-measured value may be somewhat different than that and will actually 

change somewhat depending on the amount of current flowing through the diode, use a constant 

value of 0.5 V for analyzing circuits on this homework assignment. 

 

1. Analyze the behavior of the diode circuit shown in the following schematic, for which 

𝑉𝑖𝑛(𝑡) = 4.0𝑉 sin (2𝜋𝑓𝑡).  This is an example of a “clipping circuit.”  

 
a) Redraw the schematic and label points in the circuit which will remain at a constant 

voltage with the numerical value of that voltage. 

b) When the diode is conducting, explain what you expect for the output potential Vout 

across terminals A and B. 

c) When the diode is not conducting, explain what you expect for the output potential across 

terminals A and B.  Hint: in that case, the circuit branch containing the diode acts like an 

open circuit. 

d) Based on your answers to a-c, under what conditions for potential (Vin) supplied by the 

function generator will the diode conduct? 

e) Sketch the output potential Vout(t) across terminals A and B on the graph axes below, 

where the top trace, Vin(t), represents the function generator output. 

 



 

2. Considering the so-called clamping circuit below, answer the following questions: 

 
a) If the capacitor is uncharged initially (before the circuit is completed or the function 

generator is turned on), what is the potential drop across the capacitor? 

b) For as long as the capacitor remains uncharged, how does the output potential ΔVAB 

relate to the input potential Vin (measured across the function generator)? 

c) What value of input potential must be reached for the capacitor to start charging? 

d) What is the value of the output potential while the capacitor is charging? 

e) Explain microscopically what is happening as the capacitor charges, in terms of the 

motion of electrons (remembering that electrons flow in the opposite direction of 

conventional positive current). 

f) At what point in the cycle of the input sine wave does the capacitor stop charging? 

g) What are the values of Vin and ΔVAB at the instant the capacitor stops charging?  

h) What is the potential difference between the plates of the capacitor at that instant? 

i) Describe how each of the following quantities changes (or doesn’t) in the next little bit of 

time: 

1) Vin 

2) diode current 

3) charge on capacitor 

4) potential drop across capacitor 

j) Is there any situation in which the diode can once again start to conduct? Explain. 

k) As Vin continues to change, it creates a changing potential on the left hand side of the 

capacitor.  What does that, plus the potential drop across the charged capacitor (see 2. i) 

4)), imply about the output potential ΔVAB over time after the diode stops conducting? 

This is the origin of the name “clamping circuit,” since the waveform from the function 

generator is clamped at a new DC level. 

 

 

3. Analyze the diode circuit below, composed of a clipping circuit followed by a clamping circuit.  

In your analysis, include sketches of the waveform at each stage (V1, V2, and V3) for at least two 

full cycles, showing voltages to scale. 

 
 


