Contents

Preface

1

Introduction

1.1

1.2
1.3
1.4

1.5

Advantages of Coplanar Waveguide Circuits
1.1.1 Design

1.1.2 Manufacturing

1.1.3 Performance

Types of Coplanar Waveguides
Software Tools for Coplanar Waveguide Circuit Simulation

Typical Applications of Coplanar Waveguides

1.4.1 Amplifiers, Active Combiners, Frequency Doublers,
Mizxers, and Switches

1.4.2 Microelectromechanical Systems (MEMS) Metal
Membrane Capacitive Switches

1.4.3 Thin Film High-Temperature Superconducting/
Ferroelectric Tunable Circuits and Components

1.4.4 Photonic Bandgap Structures
1.4.5 Printed Antennas

Organization of This Book

References

Conventional Coplanar Waveguide

2.1
2.2

Introduction

Conventional Coplanar Waveguide on a Multilayer
Dielectric Substrate

—h

AR W NN = -

~N N L W

11
11

12

vii



viii

CONTENTS

23

24

25

2.6

2.7

2.8

2.9

2.2.1 Analytical Expression Based on Quasi-static
Conformal Mapping Techniques to Determine
Effective Dielectric Constant and Characteristic
Impedance

2.2.2 Conventional Coplanar Waveguide on an Infinitely
Thick Dielectric Substrate

2.2.3 Conventional Coplanar Waveguide on a Dielectric
Substrate of Finite Thickness

2.2.4 Conventional Coplanar Waveguide on a Finite
Thickness Dielectric Substrate and with a Top
Metal Cover

2.2.5 Conventional Coplanar Waveguide Sandwiched
between Two Dielectric Substrates

2.2.6 Conventional Coplanar Waveguide on a Double-
Layer Dielectric Substrate

2.2.7 Experimental Validation

Quasi-static TEM TIterative Techniques to Determine &
and Z,

2.3.1 Relaxation Method

2.3.2 Hybrid Method

Frequency-Dependent Techniques for Dispersion and
Characteristic Impedance
2.4.1 Spectral Domain Method

2.4.2 Experimental Validation

Empirical Formula to Determine Dispersion Based on
Spectral Domain Results

2.5.1 Comparison of Coplanar Waveguide Dispersion
with Microstrip

Synthesis Formulas to Determine ¢, and Z,, Based on

Quasi-static Equations

Coplanar Waveguide with Elevated or Buried Center

Strip Conductor

2.7.1 CPW with Elevated Center Strip Conductor
Supported on Dielectric Layers

2.7.2 CPW with Elevated Center Strip Conductor
Supported on Posts

Coplanar Waveguide with Ground Plane or Center Strip
Conductor Underpasses

Coplanar Waveguide Field Components

12

17

20

21

24

25
29

32
32
33

33
33
44

47

48

49

52

54

54

56
56






