EE332 PRACTICAL EXERCISE

Diode Circuits II: AC/DC

Name: ___________________________________________
Section: ____________
Date: ____________

One of the most common diode circuits is a DC power supply, which converts AC line power into a stable DC source.  A schematic for such a circuit is shown in Fig. 1 below.

[image: image1.emf] 

R

reg

R

load

+

v

OUT

-

I

z

C

rect

14:1

i

REG

i

LOAD

- v

RECT 

+

+

120

V

rms

-

+

 

V

s

-

Step-Down

Transformer

AC

Input

Full-Wave

Peak Rectifier

Regulator

DC

Output

A B C D


Figure 1: Circuit for AC to DC converter

This lab focuses on the design of the rectifier and the regulator. For convenience, a function generator will be used to simulate the waveform coming out of the transformer at B, and the frequency will be increased from 60 Hz so that we can use available capacitor values.   The source, Vs, at point B will be a 10 V peak, 10 kHz sine wave.  The range of expected load current, ILOAD, is 0 to 10 mA. Your goal is to produce a steady 3.9 V output.
Equipment and Components:
Digidesigner boards, 1N748 zener diodes (VZ ~ 3.9 V), 1N4005 diodes, Multimeter, Function generator, Oscilloscope, Standard resistors, Variable resistor boxes; 1, and 0.1 F capacitors

Procedure:
1. Sketch the expected signal at points B, C, and D of the circuit.
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2. Now you want to determine the best choices for Rreg, using components available in the lab.
a. Make a reasonable guess as to what the peak voltage at point C might be.

Vmax at point C: _________________

b. If the zener diode requires 10 mA of current to operate, and the load current varies from 0 to 10 mA, estimate the current draw that you expect at point C in the circuit (iREG).

iREG max: _________________

c. Now, assuming you use the largest capacitor available for Crect (1 F), what ripple do you expect on the output at point C in the circuit?

Vripple at point C: _____________________

d. Now, using the information above to determine the best value to use for Rreg.

Rreg: __________________

e. Finally, determine the worst-case expected power dissipation in the zener diode, is it less than the power limit of 500 mW specified in the diode data sheet?  If not, then reconsider your design and calculations.

Pmax: ______________

3. Now build and test your circuit using the 1 F capacitor and the resistor value you calculated:

a. With the oscilloscope, look at the signal at point B (coming out of the function generator), C, and D.  Confirm that it matches what you expected.
b. Measure the “ripple” at point C for no load (Rload not attached) and full load (Rload = 390 ).
Ripple with no load: ___________

Ripple with full load: __________
c. Now measure the “ripple” at point D for no load (Rload not attached) and full load (Rload = 390 ).
Ripple with no load: ___________

Ripple with full load: __________

d. Use your measurements to determine the source regulation and load regulation for the regulator.
Source regulation: ______________

Load regulation: _______________

e. First, replace the regulator resistor with one half its value (so for example, if you were using a 1 k resistor, now use a 500  resistor).   What effect does this change have on the ripple at point D?  

f. Now, replace the regulator with a resistor that is 10 times the calculated value (so, for example, if you were using a 1 k resistor, now use a 10 k resistor). 

g. Now return to your original resistor value and replace the capacitor with the 0.1 F capacitor.  What effect does this change have on the signal at points C and D? What is happening?







