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I = G x V

density velocitycharge area

= q x n x v x A 

Section 24
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• 24.4 Ebers Moll Model

NPN PNP

Collector

Emitter

Base

Collector

Emitter

Base

BaseEmitter Collector

V
V

V
V

status



Klimeck – Solid State Devices
3

Band Diagram with Bias 
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Electrostatics in Equilibrium
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Electrostatics in Equilibrium
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Current flow with Bias
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http://upload.wikimedia.org/wikipedia/commons/1/13/NPN_BJT_Basic_Operation_(Active).svg
http://upload.wikimedia.org/wikipedia/commons/1/13/NPN_BJT_Basic_Operation_(Active).svg
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Current flow with Bias
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Vg↑

Modern MOSFET - “Fundamental” Limit
looks similar to BJT
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Vg↑

Modern MOSFET - “Fundamental” Limit
looks similar to BJT
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Carrier Distribution in Base 
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Assume no recombination. 
Start from minority carrier
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Carrier Distribution in Base 
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Collector and Emitter Electron Current 
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Current-Voltage Characteristics
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