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T HE INCREASING complexities of modern micro-

wave and millimeter-wave components, circuits, and

systems, particularly in monolithic integrated circuit form,

have made the use of computer-aided design tools neces-

sary for microwave and millimeter-wave engineers. Some

of the CAD programs for microwave circuits have been

around for almost two decades, and have reached a certain

level of maturity. Most of the earlier CAD tools were

developed primarily for the design of hybrid MIC’S and

have been used extensively for that purpose. However, a

recent spurt of interest in monolithic microwave integrated

circuits has brought out the need for a new generation of

more accurate CAD tools. There are several reasons for

this increased demand for accuracy in the design software.

First, the limited post fabrication adjustment capability

available in hybrid MIC’S is absent altogether in the

monolithic fabrication. As the repeated experimental itera-

tions are prohibitively costly and time consuming, the ideal

CAD software’s aim is an ability to design a circuit that

will meet the specifications on the first attempt! Another

major change in the design philosophy is caused by the

smaller physical size of GaAs monolithic circuits. In order

to increase the yield to reduce the cost, it is desirable to

pack the monolithic circuits in as small an area as possible.

This causes an increased proximity coupling between vari-

ous parts of the circuit. Adequate ways for modeling and

analyzing the effects of these couplings need to be incorpo-

rated in the design software. Electromagnetic analysis

problems to account for couplings via substrate and/or

package modes are not trivial.

Keeping the timely interest in the microwave CAD

development in mind, the MTT Technical Committees on

CAD (MTT-1) and on Microwave Field Theory (MTT-15)

cosponsored a workshop on “Trends in Microwave CAD”

in conjunction with the 1986 International Microwave

Symposium at Baltimore. The program consisted of talks

by seven speakers. These talks were. tutorial presentations

on the state of the art in various aspects of microwave

CAD such as CAD for monolithic circuits, linear ?nd

nonlinear MESFET models, numerical techniques for

characterization of passive structures, nonlinear circuit de-

sign, and CAD for microstrip antennas. This workshop

was followed by a more specialized workshop on” Nonlin-

ear CAD and Modeling,” held in conjunction with the

1987 International Microwave Symposium at Las Vegas.
In view of the overwhelming response to these two

workshops, another specialized workshop on “ CAD-Ori-

ented Characterization of Discontinuities in Microstrip
Lines” is being planned in conjunction with the 1988 MTT

Symposium in New York.

Ideas for this Special Issue emerged from the discussions

following the 1986 CAD workshop in Baltimore. The

Special Issue is being cosponsored by three of the MTT

Technical Committees: MTT-1, MTT-6 (Microwave and

Millimeter-Wave Integrated Circuits), and MTT-15. In

addition to the open solicitation of articles for the Special

Issue, all of the speakers in the 1986 workshop were

invited to contribute to the issue. The response to the Call

for Papers for this issue has been very encouraging. In all,

66 papers were received. Of these, 27 contributions are

being published here. Some other acceptable papers could

not be included because the reviews of their revised ver-

sions could not be completed before the printer’s deadline

for the issue. These pape~s will appear in the regular issues

of the MTT TRANSACTIONS.

Research efforts in computer-aided design techniques

span three major aspects of CAR, namely, modeling, anal-

ysis, and optimization. This Special Issue includes interest-

ing contributions in all three areas. The first paper is an

invited review of the CAD approach for the design of

MMIC’S. Several features of the new generation of CAD

tools are described in this paper. Papers in the area of

modeling for CAD appear in three sections: modeling of

active devices, modeling of transmission structures, and

modeling of passive components and circuits. A section on

active devices consists of four papers: two on FET models

(one of these being an invited review), one on large-signal

HEMT characteristics, and one on planar Schottky diodes.

Modeling of transmission structures is a fairly mature

research area. However, the four papers included indicate

continued interest and some new directions. The topics

discussed in this section are modeling of lossy and disper-

sive lines, the finite-element method for lossy dielectric

waveguides, and modeling of superconducting striplines.

The largest number of papers in this issue are in the area

of modeling of passive components. Seven contributions in

this section include modeling of microstrip-slotline cross-

over transition, models for spiral inductors, model for

lossy radial stubs, two papers on modeling arbitrarily

shaped microstrip structures, design of circular waveguide

papers, and arbitrarily shaped coaxial discontinuities. In-

tensive research efforts are currently in progress in the

areas of nonlinear microwave circuit analysis. The four

papers in this section comprise an invited review article on

nonlinear microwave CAD techniques, a paper on the

harmonic b~ance method applied to almost-periodic cir-

cuits, a paper on frequency-domain nonlinear circuit anal-

ysis, and one on the design of MESFET power amplifiers.

Analysis of passive microwave circuits is perhaps the most

developed aspect of microwave CAD. However, the four
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papers in this section represent only a sample of current

research efforts. We have articles on admittance matrix

analysis of waveguide circuits, generalized scattering ma-

trix analysis of E-plane filters, sensitivity analysis for

yield, and time-domain analysis for cascaded microwave

circuits. A section on the optimization method consists of

an invited review of the state of the art and a paper on

efficient optimization with integrated gradient approxima-

tions. CAD techniques are also being used on surface

acoustic wave circuits, and we have included a paper on

the development of a SAW filter CAD system.

As guest editors we have enjoyed working to bring about

this issue. We would like to express appreciation to the

large number of authors and reviewers whose efforts have

made this publication possible. The names of the reviewers
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