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Agenda

• Amplifier In–Class Exercise

• Cutoff and Sauturation

– Graphical Analysis

– Saturation Models

• 3 Regions of Operation

• Logic

– Inverter

– NOR (Not OR)

– NAND (Not AND)
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Common Collector Example (1)

• Goal: AV = 1 for AC

• Solve DC

• AC Parameters: rπ

• Solve AC “Midband”

• Solve AC vs. Frequency
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Common Collector Example (2)

• Finish DC

• AC Parameters: rπ

• Start AC Solution
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Common Collector Example (3)

• Midband AC Analysis

• Then vs. Frequency

ZS = RS +
1

jωC1

ZL = RL +
1

jωC2

New A+ v multiplied by . . .

RL

ZL
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Common Collector Example (4)
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The Transistor So Far. . .
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Active Mode Fails

• Solve Circuit assuming

Active Mode

• Fail: vCE < 0 Means

Saturation

• Fail: iC < 0 Means Cutoff

• Good Logic Device:

• Narrow Active Region

• Two Clear Answers

Even If Input Varies a Bit

Nov 2024 Chuck DiMarzio, Northeastern University 12521..slides9br3–7



Transistor Modes
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Cutoff
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Saturation, Simply (1)
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Saturation Simply (2)
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Saturation More Accurately
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Pi Models in 3 Regions

• Try All Three

• Only One Will Work
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Resistor-Transistor Logic
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Logic Inverter
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Logic NOR Gate
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Logic NAND Gate
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Issues to Consider

• Cascading

• Fanout

• Input Boundaries

• Output Boundaries
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