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Common Emitter I-V Characteristics
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Early Voltage

• Early Voltage VA
– Dependence of collector current on collector voltage
– Increasing VCE increases the width of the depletion region
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Output Resistance
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ro is output resistance seen from collector terminal
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Alternatively, neglecting the Early effect on the collector 
current, we define
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The output resistance then becomes
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Hybrid- Incremental Model for BJTs

r: input resistance looking into the base
rx: parasitic series resistance looking into base – ohmic base resistance
gm: BJT transconductance
ro=rce: output collector resistance related to the Early effect
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Hybrid- Parameters
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Common Emitter Configuration
The emitter current IE can be approximated as:
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An incremental conductance ge can be 
defined as
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From which we get:

Emitter resistance
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Common Emitter (CE) Amplifier

Bias: Choose R1 & R2 to set VBVE is then set. Choose RE to set IE~IC. 
Quiescent point of Vout will be determined by RC. Emitter is an AC short.
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Incremental Model for CE Amplifier
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Hybrid- model (ignoring rx)
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