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 To use the circuit as an amplifier, the transistor needs to be biased with a dc voltage at a
quiescent point (Q-point), such that the transistor is biased in the forward-active region.

 If the transistor is not biased in the active region, the output voltage does not change with a
change in the input voltage.

The Bipolar Linear Amplifier
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 To obtain a linear amplifier, the time-varying or ac currents and voltages must be small
enough to ensure a linear relation between the ac signals.

The Bipolar Linear Amplifier
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 Assume that the transistor is baised in the forward-active region with appropriate dc
voltages and currents.

Analysis of AC Circuit (Small Signal Analysis)
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Small Signal Hybrid- Equivalent Circuit
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Small Signal Hybrid- Equivalent Circuit
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Small Signal Hybrid- Equivalent Circuit
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DC and AC Circuit Model
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Bipolar AC Analysis
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Small Signal Equivalent Circuit Including Early Effect
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Small Signal Hybrid- Equivalent Circuit for PNP BJT
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Small Signal Hybrid- Equivalent Circuit for PNP BJT



中央大學通訊系 張大中 Electronics I, Neamen 3th Ed. 15



中央大學通訊系 張大中 Electronics I, Neamen 3th Ed. 16



中央大學通訊系 張大中 Electronics I, Neamen 3th Ed. 17

Two Port Network Model
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Common-Emitter Amplifier

A. DC analysis
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Common Emitter amplifier
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Common-Emitter Circuit with Emitter Resistor

A. DC analysis
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Amplification Stability

….. independent of 
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 We can use an emitter bypass capacitor to effectively short out a portion or all of the
emitter resistance to enhance the small-signal voltage gain.

Common Emitter Circuit with Emitter Bypass Capacitor
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Common-Emitter Circuit with Current Source
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AC Load Line

DC Load Line: AC Load Line:



中央大學通訊系 張大中 Electronics I, Neamen 3th Ed. 30



中央大學通訊系 張大中 Electronics I, Neamen 3th Ed. 31



中央大學通訊系 張大中 Electronics I, Neamen 3th Ed. 32

 When symmetrical sinusoidal signals are applied to the input of an amplifier, symmetrical
sinusoidal signals are generated at the output.

 AC load can be used to determine the maximum output symmetrical swing.
 If the output exceeds the limit, a portion of the output signal will be clipped and signal

distortion will occurs.

Maximum Symmetrical Swing
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Common-Collector Amplifier (Emitter-Follower)
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 Small-Signal Voltage Gain

Common-Collector Amplifier (Emitter-Follower)
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 Input Impedance

 Output Impedance

Common-Collector Amplifier (Emitter-Follower)
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 Small-Signal Current Gain

Common-Collector Amplifier (Emitter-Follower)
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 Small-Signal Voltage Gain

Common-Base Amplifier
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 Small-Signal Current Gain

Common-Base Amplifier
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 Input Impedance

 Output Impedance

Common-Base Amplifier
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Multistage Amplifiers: Cascade Configuration
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Darlington Pair Configuration
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Multistage Amplifiers: Cascode Configuration
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 DC Power

 Total Current and Voltage

Power Consideration
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 Total Power

Power Consideration

0

0


