ECE2280 Homework #3 Spring 2007
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2. Assume the diode is ideal. Let Rs=4kQ, R;=1kQ. Sketch and clearly label the output voltage v,. Vs is

shown in the graph below.
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compares to the theoretical value of 0.998mA.
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Ip;=11.3mA (same), In;=14.29nA (theoretical was 0 => This is because the diode has a small leakage current
even when it is off. In this case, it is 14.29nA which flows from + to -), Vo=-3 (same). The noise was
“modeled” by using a sinusoid with amplitude 1. The transient analysis for the current, id, is shown above on
the right. Using the cursors, it was measured to be around 0.999mA peak from -11.3mA(DC value) which




3. Use the constant voltage drop diode model with Vpe=0.7 to solve the circuits below for all currents in all
branches of the circuit and Vo. Verify your answers.
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U, Assume all diodes are identical and have Vo=0.7V. n=1, and V1=25mV. Use the constant voltage drop
method. Verify that your assumption for the diode operation(i.e. on or off) are correct. Find the following
making sure you find the correct operation of the diodes.

a) State your assumptions (diode is on/off). i
b) The current Ip;
¢) The current [y
d) The vollage Vo e kO
¢) Your verification to prove your assumptions for the diodes g5 §
arc correct. lml DI
f) Ifthere is noise on the +9V supply of + 1V, what is the value Vo ¢
for ig (the AC current through diode, D1). /Hint: remember D2
to use the AC model for the diode/
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6. For the circuit in (a), assume Vpo=0.7V, n=2, and Vr=25mV.
For the circuit in (b), assume Vpo=0.6V, n=1, and Vr=25mV.

Assume identical diodes and use the constant voltage drop method when appropriate. For each circuit below,
a) Determine the DC component of the diode currents through all diodes, Ip.
b) Determine the DC component at the output, V..
c) Determine the AC component of the diode currents through all diodes, i4.
d) Determine the AC component at the output, V..
e) What is the total output for V,(Dc and AC).
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