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Agenda

• Some Small-Signal-Model Examples

• The Early Voltage in the AC Model

• Transistor Amplifier

– Graphical Solution

– Computational Solution

• Amplifier Design Issues

• Biasing Arrangements

• Four Amplifier Circuits
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An Example: 4.9
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Example 4.9: DC Analysis

Oct 2024 Chuck DiMarzio, Northeastern University 12521..slides9–3



Example 4.9: AC Parameters
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Example 4.9: AC Pi Model
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Example 4.9: AC Signal Model
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Example 4.9: Conclusion
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An Example: 4.10
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An Example: 4.11
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Example: 4.11: DC Analysis
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Example: 4.11: AC Tee Model
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Example: 4.11: SPICE
Comparison
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Early Voltage Again

Oct 2024 Chuck DiMarzio, Northeastern University 12521..slides9–13



AC Model for Early Voltage
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Transistor Amplifier:
Common Emitter
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Transistor Amplifier
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Operating Point
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AC Analysis
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Transistor Amplifier: AC Model
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Amplifier Concepts
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Amplifier Goals
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A Note About Gain

Oct 2024 Chuck DiMarzio, Northeastern University 12521..slides9–22



Common Amplifier Circuits
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Amplifier Design Approach
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Bias with One Power Supply
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Calculating the Current
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Choosing Components

Oct 2024 Chuck DiMarzio, Northeastern University 12521..slides9–27



Equivalent Circuit Comparison

Norton Equivalent on BE Circuit
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AC Parmeters
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Bias with Two Power Supplies
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Bias Point with 2 Supplies
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Another Common Bias Circuit
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Same Circuit, Better Choices
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Bias Analysis

Oct 2024 Chuck DiMarzio, Northeastern University 12521..slides9–34



Common Emitter Amplifier
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CE Amp: AC Model
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CA Amp: AC Characteristics
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CE Amp: Voltage Gain
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CE Amp: Gain Approximations
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CE Amp: Current Gain
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BJT Amplifier Parameters
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CE Amp with Emitter Resistor
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CE/R: Circuit Analysis (1)
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CE/R: Circuit Analysis (2)
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BJT Amplifier Parameters
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Common Base Amplifier
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CB Amp: Simplified AC Model
(1)
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CB Amp: Simplified AC Model
(2)
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BJT Amplifier Parameters
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Common Collector Amplifier
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CC Amp: Simplified AC Model
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CC Amp: Input Impedance
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CC Amp: Voltage Gain (1)
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CC Amp: Voltage Gain (2)
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CC Amp: Voltage Gain (3)
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CC Amp: Output Impedance
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CC Amp: Summary
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BJT Amplifier Parameters
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Approximations
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Some Rough Numbers
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Typical Applications
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