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EE40 Homework #9 Solutions
GSI comment: These solutions do not keep track of units, and show them only at  the very end.  This 
practice saves little effort  but  increases the incidence of careless mistakes (in addition to making the 
derivations harder to read), and thus is not recommended.

Reading Assignments
Chapter 10 of Hambley 

Problem 1: I-V of Diodes (Hambley P10.7)

Note that none of the Zener diodes ever operates in the forward region.



Problem 2: Ideality Factor of Diodes (Hambley P10.13)
Since the diodes are conducting forward current, we can neglect the “-1” term in the I-V characteristic.

Problem 3: Load-line Analysis of LED (Hambley P10.23)
First, we derive the Thévenin equivalent of everything excluding the diode.  Applying KCL at the top 
right node, we find:

Find the open-circuit  voltage (replace the diode load with an open-circuit  load).  Noting that  no current 
flows through the load (i = 0), we can apply the above equation to find that ix = 0 also.  Thus, the open-
circuit voltage is the entire source voltage of 5 V.
Now find the short-circuit current.  The short  circuit  causes the entire source voltage to fall across the 
resistor, so that 5 mA flows through it.  However, according to our equation above, half of this goes into 



the dependent current source, bypassing the load, so the load current is 2.5 mA.  Dividing this into the 
open-circuit voltage, we get the equivalent resistance of 2 kΩ.



Problem 4: Voltage Regulator Design with Zener Diode (Hambley 
P10.29)



Problem 5: Ideal Diode Model – Simple exercise (Hambley P10.36)

Problem 6: Ideal Diode Model – Logic Gates (Hambley P10.40)



Problem 7: Battery Charging Circuit (Hambley P10.59)



Problem 8: Wave Shaping (Hambley P10.66)

Problem 9: Voltage Doubler (Hambley P10.71)



Problem 10: Small-Signal Equivalent Circuit (Hambley P10.77, P10.80)

(a)

(b)


