EET-225 Homework #2

Sr. Professor Wheeler

Instructions: This homework must be turned in within a flat 3-tab paper folder (no three-ring binders will be accepted). Answers must be written very neatly or typed. Use complete sentences when answering all questions. Where a problem involves a circuit, you must redraw the circuit as part of the solution, showing all indicated voltages and currents on the circuit diagram. Box or underline all final answers and show all work (see syllabus for example of homework standards).

1. Explain the meaning of each of the following diode ratings:

a) If


b) PIV (or VR)

c) PD
2. Look up the ratings of problem 1 for a 1N4001 rectifier diode. Use a manufacturer's web site to get the information. For example, Fairchild Semiconductor (http://www.fairchildsemi.com) is one of several manufacturers that make this device, and they keep data sheets online.

3. What diodes in the 1N400x family can withstand 100 PIV?

4. Calculate the following for the half-wave unfiltered power supply circuit below. The input frequency is 60 Hz.
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a) The RMS output voltage at the transformer secondary
b) The peak output voltage at the transformer secondary
c) The average output voltage at the load
d) The PIV experienced by the rectifier diode
e) The average forward current If experienced by the diode
f) Sketch the waveform appearing at the load, accurately showing time and voltage


5. Calculate the following for the full-wave unfiltered power supply circuit below. The input frequency is 60 Hz.
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a) The RMS output voltage at one half of the transformer secondary
b) The peak output voltage at one half of the transformer secondary
c) The average output voltage at the load
d) The PIV experienced by each rectifier diode
e) The average forward current If experienced by each rectifier diode
f) Sketch the waveform appearing at the load, accurately showing time and voltage

6. For the half-wave capacitor input filtered power supply circuit below, calculate:
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a) The ripple frequency
b) The approximate load voltage (assuming that the Vpp ripple voltage is much smaller
     than the DC load voltage)
c) The load current
d) The Vpp (peak-to-peak) AC ripple voltage appearing across the load.

Note: The formula for finding Vpp ripple (which is not in your textbook) is:
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Where I  is the DC current drawn by the load, frip is the frequency of the ripple (same as the input power frequency in a half-wave rectifier), and C  is the filter capacitance.

7. For the full-wave capacitor input filtered power supply circuit below, calculate:
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a) The ripple frequency
b) The approximate load voltage (assuming that the Vpp ripple voltage is much smaller
     than the DC load voltage). 
c) The load current
d) The Vpp (peak-to-peak) AC ripple voltage appearing across the load.

8. Design a full-wave capacitor input power supply to meet the following specifications:

* V(LOAD) to be in the range of 11V to 14V DC.
* I(LOAD) to be 500 mA typical
* Vpp (ripple) must be <= 1 Vpp @ I(LOAD) = 500 mA
* A center-tapped transformer secondary will be used (two diodes required)
* Vin = 120 VAC @ 60 Hz
* Input must be properly fused

Show all calculations and draw the circuit diagram neatly, showing all component values. You must use standard values for all parts. Give the turns ratio needed for the power transformer, and give the current rating needed for the power transformer secondary.

9. Design a full-wave capacitor input power supply to meet the following specifications:

* V(LOAD) to be in the range of 100V to 110V
* I(LOAD) to be 100 mA typical
* Vpp (ripple) must be <= 5 Vpp @ I(LOAD) = 100 mA
* A bridge rectifier will be used (the transformer secondary is not center-tapped)
* Vin = 28 VAC @ 400 Hz
* Input must be properly fused

Show all calculations and draw the circuit diagram neatly, showing all component values. You must use standard values for all parts. Give the turns ratio needed for the power transformer, and give the current rating needed for the power transformer secondary.

10. Draw the V-I characteristic curve for a Zener diode, labeling the following parts of the graph: a) Knee ; b) Avalanche region ; c) Avalanche voltage. What type of bias is normally applied to a Zener diode?

11. Explain the meaning of the following Zener diode ratings:

a) Vz
b) Izm

c) PD
12. Look up the ratings for a 1N4735 Zener diode using a manufacturer's web site of your choice.


13.  Design a Zener voltage regulator to meet the following specifications:

* V(LOAD) = 9 V
* Izt = 4 mA
* I(LOAD)max = 30 mA
* Vin ranges from 12 V to 16 V (unregulated)

Calculate the power dissipation of the Zener diode and the series limiting resistor. Use only standard values in your design. Neatly draw the circuit showing all component values.

 

14.  Design a Zener voltage regulator to meet the following specifications:

* V(LOAD) = 12 V
* Izt = 5 mA
* I(LOAD)max = 50 mA
* Vin ranges from 16V to 25V (unregulated)

Calculate the power dissipation of the Zener diode and the series limiting resistor. Use only standard values in your design. Neatly draw the circuit showing all component values.

 

15. In a practical Zener regulator, what component is placed in parallel with the Zener diode for reducing noise? Explain how the arrangment works.
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