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Abstract

A self-consistent electromagnetic �eld model and a 
uid plasma model have been

developed for a microwave plasma reactor used for diamond chemical vapor deposition.

The coupled numerical models simulate the electromagnetic excitation of the hydro-

gen discharge and the hydrogen plasma discharge characteristics. The time-varying

electric and magnetic �elds inside the reactor, both inside and outside the plasma

discharge region, are obtained by applying a �nite-di�erence time-domain method to

solve Maxwell's equations. The electromagnetic �eld interactions with the plasma

discharge are described using electron and ion momentum transport equations. The

plasma discharge characteristics are simulated using a 
uid plasma model which solves

the electron and ion continuity equations, electron energy balance equation, and the

Poisson equation. Simulations have been performed to study the e�ect of input power

and pressure on hydrogen discharge characteristics such as the electron temperature

and plasma density.

Introduction

Microwave plasma assisted diamond chemical vapor deposition (CVD) is a commonly-

used technique for diamond growth [1-5]. Such reactors have been extensively studied during

the last several years in an e�ort to develop satisfactory plasma transport models that

provide an estimation of species and temperature spatial distributions in the deposition

chamber [6-15]. However, to date the studies have involved development of one-dimensional

plasma discharge models [6, 12-14], in simple reactor geometries [7]. It is widely recognized

that an understanding of the microwave excited plasma discharge characteristics and its

sensitivity to process parameters such as the ambient pressure and input power are essential
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