
Problems

Section 10.1: Basic Diode Concepts

PlO.l. Draw the circuit symbol for a diode. Label the
anode and cathode.

,PlO.2. Draw the volt-ampere characteristic of a typ-
ical diode and label the various regions.

PlO.3. Describe a fluid-flow analogy for a diode.

PlO.4. Write the Shockley equation and define all the
terms.

PlO.5. Recall that the forward voltages of small-signal
silicon diodes decrease about 2 mV/K. Such a

diode has a voltage of 0.600 V with a current of
1 mA at a temperature of 25°C. Find the diode
voltage at 1 mA and a temperature of 175°C.

*PlO.6. Sketch i versus v to scalefor the circuitsshown
in Figure PlO.6. The diodes are typical small-
signal silicon devices at 300 K. The reverse-
breakdown voltages of the Zener diodes are
shown. Assume 0.6 V for all diodes (including
Zeners) in the forward:'.bias region.

PlO.7. Repeat"Problem 10.6 for the circuits shown in
Figure PI0.7.

*PlO.8. A diode operates in forward bias and is de-
scribed by Equation 10.4 with VT = 0.026 V.
For VDl = 0.600 V, the current is iDl = 1 mA.
For VD2= 0.680 V, the current is iD2 = 10 mA.
Determine the values of Is and n.

PlO.9. Determine the values of VT for temperatures
of 20° C and 150° C.
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PlO.lO. A silicon diode has n = 2 and operatesat
150° C with a current of 1 mA and voltageof
0.25 V. Determine the current after the voltage
is increased to 0.30 V.

PlO.ll. When operating at a temperature of 300K,a
junction diode has iD = 0.2 mA for VD= 0.6
V.Assume that n = 2 and VT= 0.026V.Use

the Shockley equation to compute the diode
current at VD = 0.65 V and at 0.70V.
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