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PN Junction Diodes 
 The current in a Si pn junction diode at room temperature 

is due to recombination in the space-charge region, Iscr, 
and the quasi-neutral regions, Iqnr 
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PN Junction Diode Resistance 
 Diode series resistance reduces the current 
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Diode Resistance 
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ECE 4813 Dr. Alan Doolittle 

Schottky Barrier Diodes 
 Schottky barrier diodes have I-V curves very similar to pn 

junction diodes 
 The turn-on voltage can be controlled more than that of pn 

diodes because the barrier height can be controlled 
somewhat 
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Schottky Barrier Diodes: I - V 

Want n, A* and φB 
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 Current - Voltage 
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Schottky Barrier Diodes: I - T 
 log(J/T2) versus 1/T 

 To determine φB and A* 
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Schottky Barrier Diodes: I - V 
 Barrier height can be determined from I-V or I-T plots 
 Forward-biased current is very sensitive to barrier height 
 If barrier height non-uniform, the lowest barrier height 

regions dominate 
 Series resistance is important 
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Schottky Barrier Diodes: C - V 
 C-V measurements are less sensitive to φB variations 
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Review Questions 
 Why is the I-V curve a straight line on a semilog 

plot? 
 Why does a Si diode logI – V curve have two 

slopes? 
 How does series resistance affect the diode 

current? 
 How is the barrier height of Schottky diodes 

determined? 
 Why can the Schottky diode barrier heights be 

different when determined from I-V or C-V data?  
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