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ECEN 325 Electronics - Aydın İ. Karşılayan - Bipolar Junction Transistors 2



IC-VCE CharacteristicsIC-VCE Characteristics NPN
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BJT DC ModelBJT DC Model Active
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BJT DC BiasingBJT DC Biasing Resistive
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BJT DC BiasingBJT DC Biasing Current Source
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BJT DC BiasingBJT DC Biasing Current Source

−VEE

VCC

VCC VCC

In
Ip

Ip

In

−VEE −VEE

R1

R2
R3

R2

R1

R3
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BJT DC BiasingBJT DC Biasing Current Source
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BJT Small-Signal OperationBJT Small-Signal Operation Transconductance
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BJT Small-Signal OperationBJT Small-Signal Operation Resistance
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BJT Small Signal ModelBJT Small Signal Model NPN
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BJT Small Signal ModelBJT Small Signal Model PNP
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BJT Node ResistancesBJT Node Resistances AC, ro = ∞
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Common Emitter AmplifierCommon Emitter Amplifier B → C (−)
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Common Emitter AmplifierCommon Emitter Amplifier DC Equivalent
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Common Emitter AmplifierCommon Emitter Amplifier AC Equivalent
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Common Base AmplifierCommon Base Amplifier E → C (+)
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Common Base AmplifierCommon Base Amplifier DC Equivalent
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Common Base AmplifierCommon Base Amplifier AC Equivalent
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Common Collector AmplifierCommon Collector Amplifier B → E (+)
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Common Collector AmplifierCommon Collector Amplifier DC Equivalent
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Common Collector AmplifierCommon Collector Amplifier AC Equivalent
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BJT Amplifiers - SummaryBJT Amplifiers - Summary AC, ro = ∞
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Example 1Example 1
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Example 1Example 1 DC Equivalent
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Example 1Example 1 AC Equivalent
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Example 2Example 2
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Example 2Example 2 DC Equivalent
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ECEN 325 Electronics - Aydın İ. Karşılayan - Bipolar Junction Transistors 29



Example 2Example 2 AC Equivalent
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Amplifier DesignAmplifier Design Specifications
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Amplifier DesignAmplifier Design DC Bias
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For VBE-insensitivity, choose VE as large as possible.

Example: Assume VB is set to 1.7V to have VE = 1V. If

VBE varies ±0.1V, the resulting variation in IC is ∓10%.

For the V0−p requirement, choose VE and VC to satisfy:

VC−(VE+VCEsat) ≥ V0−p and VCC−VC ≥ V0−p
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Amplifier DesignAmplifier Design β-insensitivity
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Amplifier DesignAmplifier Design Ri, IC and Av
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