
Fundamentals of Electronics

Week 8

Charles A. DiMarzio

EECE–2412

Northeastern University

Oct 2024



Agenda

• Graphical Representation

• Early Voltage

• DC Circuits with Transistors

• A Transistor Amplifier

• Small Signal Models

– Analysis

– AC Pi and Tee Models
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Graphical Analysis Concepts

• Three Connections

• Two Independent Parameters

“Parametric” in PSPICE

• Multiple Choices for Configuration

Some more useful than others
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Emitter Current as Parameter
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Collector I–V Curves
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Another Set of I–V Curves
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The Early Voltage
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The “Early Resistor,” R0
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DC Circuits with Transistors
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Example: Ex. 4.1 in Text (1)
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An Example (2)
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An Example (3)

Oct 2024 Chuck DiMarzio, Northeastern University 12521..slides8–11



Example: Spice Comparison
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Another Example: 4.2 (1)
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Another Example: 4.2 (2)
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Another Example: 4.2 (3)
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Another Example: 4.2 (4)
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Graphical Methods
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Transistors in Amplifiers
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DC Model for Operating Point
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A Look Ahead: AC Model (1)
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A Look Ahead: AC Model (1)
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Small–Signal (AC) Model
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Transconductance (1)
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Transconductance (2)
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Transconductance Graphically
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Base Parameters
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Emitter
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Voltage Gain
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Small–Signal Model Summary
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An AC Pi Model
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Another AC Pi Model
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AC Pi Model with Early Voltage
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A Tee Model
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Another Tee Model
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