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1 Introduction

1.1 Overview of Electrical Engineering

1.2 Circuits, Currents, and Voltages

1.3 Power and Energy

1.4 Kirchhoff" s Current Law

1.5 Kirchhoff" s Voltage Law

1.6 Introduction to Circuit Elements

1.7 Introduction to Circuits

Summary

Problems

2 Resistive Circuits

2.1 Resistances in Series and Parallel

2.2 NetworkAnalysis by Using Series and Parallel Equivalents
2.3 Voltage-Divider and Current-Divider Circuits
2.4 Node-VoltageAnalysis

2.5 Mesh-CurrentAnalysis

2.6 Thé venin and Norton Equivalent Circuits
2.7 Superposition Principle

2.8 Wheatstone Bridge

Summary

Problems

3 Inductance and Capacitance

3.1 Capacitance

3.2 Capacitances in Series and Parallel

3.3 Physical Characteristics of Capacitors

3.4 Inductance

3.5 Inductances in Series and Parallel

3.6 Practical Inductors

3.7 Mutual Inductance

3.8 Symbolic Integration and Differentiation Using MATLAB
Summary

Problems

4 Transients

4.1 First-Order RC Circuits

4.2 DC Steady State

4.3 RL Circuits

4.4 RC and RL Circuits with General Sources
4.5 Second-Order Circuits

4.6 TransientAnalysis Using the MATLAB
Symbolic Toolbox

Summary

Problems

5 Steady-State Sinusoidal Analysis

5.1 Sinusoidal Currents and Voltages

5.2 Phasors
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5.3 Complex Impedances

5.4 CircuitAnalysis with Phasors and Complex Impedances
5.5 Power inAC Circuits

5.6 Thé venin and Norton Equivalent Circuits

5.7 Balanced Three-Phase Circuits

5.8 ACAnalysis Using MATLAB

Summary

Problems

6 Frequency Response, Bode Plots, and Resonance
6.1 Fourier Analysis, Filters, and Transfer Functions
6.2 First-Order Lowpass Filters

6.3 Decibels, the Cascade Connection, and Logarithmic Frequency
Scales

6.4 Bode Plots

6.5 First-Order Highpass Filters

6.6 Series Resonance

6.7 Parallel Resonance

6.8 Ideal and Second-Order Filters

6.9 Transfer Functions and Bode Plots with MATLAB
6.10 Digital Signal Processing

Summary

Problems

7 Logic Circuits

7.1 Basic Logic Circuit Concepts

7.2 Representation of Numerical Data in Binary Form
7.3 Combinatorial Logic Circuits

7.4 Synthesis of Logic Circuits

7.5 Minimization of Logic Circuits

7.6 Sequential Logic Circuits

Summary

Problems

8 Microcomputers

8.1 Computer Organization

8.2 Memory Types

8.3 Digital Process Control

8.4 The 68HC11 Microcontroller

8.5 The Instruction Set andAddressing Modes for the 68HC11
8.6 Assembly-Language Programming

Summary

Problems

9 Computer-Based Instrumentation Systems

9.1 Measurement Concepts and Sensors

9.2 Signal Conditioning

9.3 Analog-to-Digital Conversion

9.4 LabVIEW

Summary

Problems
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10 Diodes

10.1 Basic Diode Concepts

10.2 Load-LineAnalysis of Diode Circuits

10.3 Zener-Diode Voltage-Regulator Circuits

10.4 Ideal-Diode Model

10.5 Piecewise-Linear Diode Models

10.6 Rectier Circuits

10.7 Wave-Shaping Circuits

10.8 Linear Small-Signal Equivalent

Circuits

Summary

Problems

11 Ampliers: Specications and External Characteristics
11.1 BasicAmplier Concepts

11.2 CascadedAmpliers

11.3 Power Supplies and Efciency

11.4 AdditionalAmplier Models

11.5 Importance ofAmplier Impedances in VariousApplications
11.6 IdealAmpliers

11.7 Frequency Response

11.8 LinearWaveform Distortion

11.9 Pulse Response

11.10 Transfer Characteristic and Nonlinear Distortion
11.11 Differential Ampliers

11.12 Offset Voltage, Bias Current, and Offset Current
Summary

Problems

12 Field-Effect Transistors

12.1 NMOS and PMOS Transistors

12.2 Load-Line Analysis of a Simple NMOS Amplier
12.3 Bias Circuits

12.4 Small-Signal Equivalent Circuits

12.5 Common-SourceAmpliers

12.6 Source Followers

12.7 CMOS Logic Gates

Summary

Problems

13 Bipolar Junction Transistors

13.1 Current and Voltage Relationships

13.2 Common
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