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The well-publicized subject of "microwave" hazards is

reviewed with a critical review of recent bioeffect research,

a discussion of how these results "scale" to man, and the

close relation of bioeffect research to ongoing develop-

ments in microwave heating applications. The importance

of sound microwave engineering in establishing a realistic

perspective in this field will be stressed (as well as its fre-

quent absence in past research).

It will be shown that a logical definition of "micro-

waves" for this subject is 10 MHz to 100 GHz, including

the frequencies of maximum penetration of non-ionizing

radiation into the human body.

A review of research on microwave bioeffects will

include a capsule historical review, a critical review of

several examples of research including artifacts or poor

dosimetry leading to false claims of nonthermal effects,

and more detailed review of recent research on small

animals and the problem of scaling to man. A basic factor

in the scaling process is the absorption properties of bio-

logical bodies as a function of size, shape and frequency.

In this sense "resonance" properties for man are found to

be in the TV and FM broadcast range whereas small

animals are resonant at frequencies close to the frequencies

more commonly used for microwave heating in consumer

and industrial applications. It will be shown that there

are close and mutually beneficial relationships between

problems in microwave bioeffect research and problems in

microwave heating applications.

The adequacy of U.S. standards relative to Eastern

European standards will be discussed relative to research

(C o n t in u e d o n p a g e 3)
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This past year the Administrative Committee has

attempted to continue the development of the MTT

Society to reflect the needs and interests of its members.

The continuing program to introduce new, related, areas

of technology was evidenced by special sessions on Inte-

grated and Fiber Optics at the highly successful '76 Micro-

wave Symposium in Cherry Hill. Further efforts in this

regard include the special Transactions issue on Millimeter

Waves and the sponsorship of the December Submillimeter

Wave Meeting. At the December ADCOM meeting con-

siderable discussion was given over to the operating

philosophy of our Transactions and to the role of our

Society in the area of biological effects of non-ionizing

radiation. To better reflect current technical activities,

Hal Sobol ('77 Vice-President) completed a reorganization

of our Technical Committee structure in the past year.

Financial pressures caused the adoption this year of a

quota system for "free" pages in the MTT-Transactions,

modelled after that used by the American Institute of

Physics. This experimental program is just now being

fully implemented and will be carried on for three years

to assess its effects on the type and qual ity of papers

submitted as well as on the Society's operati ng budget.

Incidentally, the AP-S has been given permission to

institute a similar program by the IEEE Publications Board.

In an attempt to further develop the MTTS Microwave

Symposium and broaden its appeal the ADCOM has

negotiated an agreement with Horizon House to handle

the exhibit program on a continuing basis for a four year

trial period. Every effort will be made to maintain a proper

balance between the Technical Program and the Exhibits.

(C o n t in u e d o n p a g e 8 )
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The December 13 ADCOM meeting was held at the

Shoreham-Americana Hotel in Washington, DC. High-

lights of this meeting included selection of next years'

National Lecturer and a report by Ken Button on the

very successful Submillimeter Wave Meeting held the

previous week in San Juan, Puerto Rico.

Pete Rodrique, ADCOM President, presided over the

9:00-5:30 PM meeting. President Rodrique reported on

the November 18 TAB meeting which was held in Chicago.

He reported that the AP Society has been given authority

to use the MTT page charge program on a trail basis. He

reported, further, that we have given TAB a preliminary

report on our efforts in this trial program.

Membership Services - Dick Sparks

Dick reported that the L.A. MTT Chapter and the

Washington, DC MTT Chapter needed postage support

from ADCOM. (This support should be provided by

Sections). After discussion, this financial support was

approved.

Dick reported that several people had nominated Dr.

John M. Osepchuk as National Lecturer for the year

June 1977 -- June 1978. His lecture will deal with High

Power Microwave Radiation and resulting biological effects.

After much positive discussion, ADCOM unanimously

approved this appointment. It was pointed out that the

timeliness of this subject made it a good candidate for

Chapter-Section meetings and for presentation to Univer-

sity Seminars as well as normal Chapter meetings.

IEEE Councils -- Q.E.C. -- Ken Button reported for Paul

Coleman

Ken Button reviewed the structure of the Q.E.C. and

indicated that the Council is made up of four representa-

tives from MTT and four representatives from E.D. Paul

Coleman has served as Chairman for the past year. In

addition to publishing the Journal of Quantum Elec-

tronics, the Council aids in sponsorship of IEEE confer-

ences during the year. Ken reported that Gardner Fox is

retiring as Editor of the Journal of Quantum Electronics

and that A.J. deMaria of United Technologies is being asked

to become Editor for a four-year term. Ken indicated that

both he and Paul Coleman felt that more direction to

Q.E.C. members from MTT ADCOM is needed. MTT

ADCOM expressed a reasonably strong objection to Q.E.C.

becoming a separate Group or Society.

Solid State Circuits Council -- Don Parker reported that

the Solid State Circuits meeting will be alternated between

the East and West Coast on a trial basis. Don felt that the

MTT ADCOM has been well represented in this Council

within the past few years.

COMAR

Bill Guy was not able to attend the ADCOM Meeting;

however, a discussion of the MTT-S in the area of

Radiation-Biological effects did take place. A recommenda-

tion arising from correspondence between Pete Rodrique

and John Osepchuk was unanimously adopted. -,-he recom-

mendation states that:

The MTT-Society of the IEEE has and does playa more

prominent role as an organization in this field than any

other organization. The MTT-Society should take action to

continue this role and take specific action to accomplish

more effective interdisciplinary communication and cooper-

ation involving many organizations in this field.

A specific proposal is for MTT-Society to organize a

special interdisciplinary meeting as NIR Bioeffects and

organizational involvement in this field. This would be

directed only to professional societies and not special-

interest groups such as those in government or industry.

This meeting could be held at the 1978 joint meeting of

MTT-S and IMPI in Ottawa.

Standards Coordinating Committee -- Steve Adam

Steve Adam reported that the work of the various sub-

committees is progressing at a slow but good pace. He did

point out one possible problem area. Th rough reorganiza-

tion, the National Bureau of Standards in Boulder, Color-

ado has reduced its work force in the area of Microwave

Standards. Steve has agreed to act as a collector of data

for people who might experience problems in this area.

Chapter Reports

An outstanding attendance from various chapters was

obtained at this ADCOM meeting. Chapters represented

included:

1. Washington, DC (Host Chapter)

2. Orange County, CA (AP/MTT)

3. Los Angeles, CA

4. St. Louis, MO

5. Denver, Boulder, CO

6. Boston, MA

7. North East Jersey ED/MTT (princeton)

8. Dallas, TX

Most chapters are doing well but commonly report that

they have cycled through various people who will serve as

officers. Solutions to these problems may be recycle people

or come up with multiyear terms.

( C o n tin u e d o n p a g e 9)
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WHY DID YOU INVEST?

Membership in the IEEE and more specifically the

Microwave Theory and Techniques Society is an invest-

ment. Membership probably will require some investment

of time and most certainly a small investment of money.

The motivation to spend either time or money in order

to participate in the IEEE and/or MTTS is strictly up to

the individual.

For this author it is a hope that, by participating, a

personal contribution can be made to the benefit of the

principal professional society in the Microwave field. For

ones career valuable knowledge and knowledgeable acquaint-

ances can be obtained via MTTS.

But what are your motivations?

Comparing 1976 membership with last year, student

membership is up while non-student membership has

decreased slightly (Table 1). The membership trend of

MTTS over the past eleven years is included to emphasize

the positive and negative fluctuations. These fluctuations

represent a reflection of your motivation to invest yourself

in MTTS. What investment?

The best advertisment for MTTS is:

A face to face recommendation to your colleagues. This

is an opportunity for every member to invest in building a

better society.

One of the most difficult facts to obtain, and yet

probably the most critical, is, WHY ARE YOU AN MTTS

MEMBER?

Here is your chance to invest a little more time and

probably 13 cents to impact the MTTS membership pro-

gram. Write your motivation and concerns to me at my

office.

WHAT DID YOU INVEST?

WHY DID YOU INVEST IN MTTS?

Glenn R. Thoren

Chairman-Membership Subcommittee

Raytheon M.S.D

C-59 Hartwell Rd.

Bedford, Ma. 01730

M T T S W IN T E R 1977FEDCBA
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development in both the U.S. and abroad. The roles of pro-

fessional groups such as ANSI C95~ IEEE, and IMPI in

developing a critical and realistic perspective are shown to

be important. This perspective is critically important in

the establishment of factual information and improved

standards. The misinformation which abounds in the

general press is one of the reasons for the founding of the

IEEE Committee on Man and Radiation (COMAR),

The outlook in this field includes:

a. Restoration of a realistic common-sense perspective

on microwave hazards for frequencies below 10 GHz.

b. Speculative possibility of truly non-thermal effects

in the millimeter-wave range above 30 GHz.

c. New applications of microwave heating in cancer

therapy.

d. Exciting possibilities for future development in con-

sumer and industrial microwave heating applications (includ-

ing new ISM frequency allocations).

The National Lecturer may be scheduled by writing or

calling:srqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

J. M. Osepchuk

Raytheon Co.

28 Seyon St.

Waltham, MA. 02154

(617) 899-8400 X2475

JOHN M. OSEPCHUK, Consulting Scientist, Research Divi-

sion, Raytheon Company, Waltham, Massachusetts

BA and MA-Engineering Science and Applied Physics

Ph.D.-Applied Physics, Harvard University

Upon joining Raytheon in 1950, Dr. Osepchuk con-

ducted researchstudies on the properties of ridge-waveguide

and anomalies in magnetrons. He also participated in the

development of the first high-power backward-wave oscil-

lator to be constructed in the United States. During 1956

and 1957, he was technical liaison for Raytheon at the

microwave tube research laboratories of Compagnie Gen-

erale de Telegraphie san Fils at Paris, France. From 1957 to

1962, Dr. Osepchuk was head of several research projects

on millimeter-wave backward-wave oscillators, crossed-field

amplifiers, and sorting in M-type traveling-wave tubes.

From 1962 to 1964, Dr. Osepchuk was chief microwave

engineer for Sage Laboratories in Natick, Massachusetts.

Since 1964 he has been a principal research scientist and

manager of electron-beam devices in the Raytheon Research

Division in Waltham, Massachusetts. He has directed proj-
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The original petition stated that, "the scope of the

group, if approved, would encompass: microwave theory,
When the IRE was formed in 1912 it provided radio . .. ..

, microwave circuitry and techniques, microwave measure-
engineers with an international forum for the exchange of d . b " Th Id I . I d
. .. .. . ments an microwave tu es. e scope wou a so InC u e
Ideas and information. At that time, engineers were Inter- ". if hni I . d . I h h ib

screnti IC, tee rucai, In ustna or ot er areas t at contn -
ested in one another's activities, perhaps to a greater extent h f Id f i ·1· h . d

ute to t e resrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA0 Interest, or to Uti rze tec mques or pro -
than is possible today. As the field grew, interests began to f h f Id h d h d

ucts 0 t e Ie were necessary to a vance teart an
diverge and specialization began to set in. Today, the world .. h f Id bi h d I ddi

science In t e re ,su ject, as teart eve ops, to a 1-

of radio engineering embraces many new technologies such . btracti h dificati di d
nons, su tractions, or ot er mo I icanons irecte or

as data processing, communication, computers, solid state, d b hi· . P f . I
. . .. approve y t e nstrtute committee on ro ess+orra

micro-electronics, etc. Radio techniques have been com- G" Th blern in oetti h I
roups. ere was no pro em In getting enoug peep e

bined with other specialties such as acoustics, infra-red, . h .. I . . d h d
.. to sign t e orrqma petition an t e group was approve

nucleonics, optoelectronics, etc. In 1948, the IRE recog- M h 7 1952 b h P f . I G C .
on arc, ,y t e ro essiona roups ornrruttee.

nized the divergence and sensed the wisdom of forming

smaller, more compact groups on the basis of professional

interests and in March of that year adopted the professional

group principle of operation.

M T T S W I N T E R 1977
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The object of the professional group system was designed

not only to provide concentrated attention in various fields

of specialization, but also to provide the means of organiza-

tion and communication between specialties, by virtue of

the IRE umbrella. The principle and the actual operation

has been a success, and has operated effectively for over

twenty-five years. Formation of the individual groups was

left to the initiative of individual IRE members. On the

basis of this individual effort, over thirty-two groups have

been formed, combined and re-combined over the years,

most of which have been successful and only a few of

which have been marginal in operation.

One of the most vigorous and innovative of the profes-

sional groups has been the group on Microwave Theory and

Techniques. In what follows, an attempt will be made to

describe some of the events that took place during the years

since the Microwave group was formed. Highlighted will be

some of the key actions that helped bring the group to it's

present position.

FORMATION OF THE GROUP

The prime mover in the formation of the group was

Ben Warriner IV, who at the time was a Microwave Engineer

with General Precision Labs in Pleasantville, New York.

During the 1951 National Convention, Ben discussed with

Larry Cummings, the IRE Technical Secretary, the possi-

bility of promoting a professional group for microwave

electronics. Despite a lack of enthusiasm from headquarters,

Ben circulated a letter dated July 9, 1951 to a group he

addressed as "Members of the IRE Interested in Forming

a Professional Group for Microwave Electronics". Included

with the letter was a petition for the formation of the

group. The letter stated a concern for possible conflicts

with the group on Antennas and possible conflict with the

group on Instrumentation. Subsequently, the necessarype-

titions were signed by a sufficient number of distinguished

workers in the field.

Although there were misgivings by the Professional

Groups Committee Chairman, Dr. Heising, at the time, the

first meeting of the Administrative Committee was held

on May 1, 1952 at IRE Headquarters. Present at the fi rst

meeting was the organizer and first Chairman, Ben War-

riner IV, Dr. A. G. Clavier, Vice Chairman, P. D. Coleman,

D. D. King, H. P. Marvin, W. W. Mumford, H. Schutz, and

G. C. Southworth. Elected members not present at the first

meeting included J. G. McCann, and G. A. Rosselot.

At that first meeting the point was brought up that the

professional group on Electron Devices had objections to

the title of the group since many people interpreted the

title as an intention to include the internal phenomena of

tubes in the charter. After some discussion relative to the

wording of the field of interest, it was changed to eliminate

both internal phenomena and microwave measurements. To

further satisfy the possible dangers of conflict, the group

name was changed to the Professional Group on Microwave

Theory and Techniques and both the new name and modi-

fied scope were approved on June 3, 1952 by the Executive

Committee of IRE. There were later changes to the name,

but only with regard to the prefix in the title. It started as a

Professional Group, then became the Professional Tech-

nical Group, the new prefix adopted at the time of the

merger with the AlEE. Later it became the IEEE Group

on Microwave Theory and Techniques and still later it

achieved Society Status when it became the IEEE Micro-

wave Theory and Techniques Society, as it is today. With

time, there have been modifications in the Charter and in

the intent of the group but the basic premise on which the

group was first organized, remains substantially the same

as it was in 1951.

The history of any group is influenced by a number of

factors. For MTT perhaps most important have been the

strong members of the Administrative Committee and the

individual Chairmen, who have served each year. In addi-

tion, there has been the impact of a constantly growing

technology, which in the last few years may have begun

to mature. And there has been the external influence of

(C o n t in u e d o n p a g e 9)
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COMPOUND SEMICONDUCTOR TECHNOLOGY

B O O K R E V IE W S
MICROWAVE DIODE CONTROL DEVICES

by D. J. Colliver

Artech House,vutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA1976

This book has a somewhat unique format in that the

author has combined a fairly brief tutorial treatment of his

subject with a collection of reprints of key papers covering

primary research and development activities in important

areas of the field. Of the 282 pages compressing the text,

approximately 202 are devoted to reprints. In view of the

$30.00 price of this book, this amount of reference ma-

terial is perhaps excessive.

Chapter one deals at length with the materials technol-

ogy of gallium arsenide and indium phosphide. Both liquid

and vapor phase epitaxy of these two materials are dis-

cussed in detail. Particular attention given to how specific

details and problems of material growth relate to some of

the more important microwave devices fabricated from

these materials. These include transferred electron (Gunn)

devices, field effect transistors and IMPATT diodes. In addi-

tion, molecular beam epitaxy, and ion implantation doping

are surveyed briefly, however the author seems to regard

these newer technologies as being further in the future than

they really are.

An extensive cataloging of the methods of material char-

acterization and assessment is presented in Chapter Two.

Separate sections are devoted to chemical, physical and

electrical analysis of both bulk material and epitaxial layers.

There is also recognition of a significant problem in mater-

ial characterization for microwave devices; namely that cur-

rently available characterization techniques and procedures

are not adequate to insure consistent correlation of material

properties with device performance.

Chapter three is titled "Device Technology". However it

deals almost entirely with the theoretical and practical

aspects of ohmic and barrier contacts. The importance of

the latter in certain devices such as high efficiency InP

transferred electron devices is pointed out. More generally,

the significance of the contact on both device performance

and, just as importantly, on reliability is rightly stressed.

The remaining chapters are devoted to other aspects of

device technology. Chapter four provides an extensive treat-

ment of the theory and technology of the heatsink, includ-

ing a thirty page reprint. Chapter five deals very briefly

with packaging and encapsulation. Finally Chapter six

presents a one half page commentary on device reliability

and failure analysis. In the reviewer's opinion this impor-

tant area d sfi nitely should have been given more attention

in a book of this type.FEDCBA

(C o n t in u e d o n p a g e 1 0 )

by R. V. Garver

Artech House

This book is a tutorial presentation of principles and

techniques involved in the design of microwave diode con-

tr~1 devices, including switches, limiters, and phase shifters.

It is meant for the component engineer for his conven-

ience, in addition to theory, specific design equations,

charts and design examples which are given throughout.

The book is also useful to the systems engineer who must

understand the basic operation, capability and limitation of

the components. A knowledge of microwave fundamentals

on the part of the reader is assumed.

The introductory chapter (Ch. 1) includes some histor-

ical notes about early work on diode switches. Systems

applications are also briefly discussed in this chapter. The

next four chapters deal with topics common to all diode

control devices, but with specific reference to the switch.

Chapter 2 discusses basic switch concepts including series

and shunt operation of diodes, application of diode package

parasitic resonances to switching absorption type switches

and variable attenuators. A more detailed treatment of

control element design is postponed to Chapter 5 entitled

"Control Element Design". Most of this chapter deals with

stripline and microstrip circuits, although a brief discussion

of waveguide circuits is also given. Of special interest in

biasing circuits for switching diodes are bandwidth and

switching speed. These are covered in Chapter 3 along with

some specific modulation and demodulation circuits and

designs for gigabit modulation rates, which are becoming

increasingly important in communication systems. Basic

diode characteristics place limits on switching element per-

formance parameters such as insertion loss, isolation band-

width, switching speed and power handling capacity.

Chapter 4 is devoted to a consideration of these limitations.

Chapter 6 discusses the use of multiple diode circuits in

achieving bandwidths, insertion loss and isolation capabil-

ities much in excess of those possible with a single diode.

The next few chapters are devoted to multiple throw

switches, matched switches and attenuators, phase shifters

and limiters respectively. The final chapter (Ch. 11 - Other

Control Devices) gives a brief treatment of a doubly

balanced mixer/modulator, a vector generator, sampling

gates and bulk diode switches.

The book is self-contained. It covers the basic material

on related techniques, important to control device design.

Specifically, measurement of diode characteristics, diode

junction theory, filter theory, matrix relationships useful in

circuit calculations and basic transmission line concepts are

discussed in Appendices. References are included at the end

of each chapter and appendix.

(C o n t in u e d o n p a g e 1 0 )
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Tosho Building (Tokyo Chamber of Commerce and Indus- OSAKA POST-CONFERENCE MEETING

try) Tokyo, Japan Senri Hankyu Hotel

Toyonaka, Osaka, Japan
The 1977 International Conference on Integrated Optics

and Optical Fiber Communication (IOOC '77) will be held

on July 18-20, 1977, at Tosho Building (Tokyo Chamber

of Commerce and Industry) in downtown Tokyo. The tech-

nical program will consist of both original and invited papers

on integrated optics and optical fiber communication. The

official language of the Conference is English.

A Post-Conference Meeting on relevant fabrication tech-

nologies will be held in Osaka, Japan, on July 22. Technical

visits are scheduled after the Conference (on July 21) in

Tokyo area and after the Osaka Meeting (on July 23) in

Osaka area. A Technical Exhibition will also be held con-

currently with the conference.

SUBJECT AREAS

Subject areas of the Conference include, but are not

restricted to:

1. Optical planar waveguides:

theoretical considerations, materials, new structures,

fabrication techniques, transmission characteristics, coup-

ling, connection, measurements.

2. Optical fibers:

theory and design, materials, new structures, fabrica-

tion techniques, transmission characteristics, coupling, con-

nection, splicing, testing and measurements.

3. Optical fiber cables:

design, structures, transmission characteristics, physi-

cal characteristics, installation, cable jointing, testing and

measurements, reliability.

4. Physical phenomena associated with guided optical

waves:

nonlinear interactions, nonlinear materials, physical

interpretation, new phenomena, new measuring methods.

5. Passive devices:

waveguide components, modulators, detectors, switch-

es, deflectors, frequency converters, polarizers, mode con-

verters, mode filters, materials, fabrication techniques.

6. Active devices:

semiconductor lasers, LED's, miniaturized solid-state,

dye and gas lasers, amplifiers, materials, fabrication tech-

niques.

7. Other devices for optical fiber transmission:

new materials, new devices, new applications.

8. Integration of optical circuits:

monolithic integration, hybrid integration, coupling

between optical circuits and fibers, materials, fabrication

techniques.

9. Optical fiber transmission systems:

system considerations, system configurations, system

design, transmitter-receivers and repeaters, system perfor-

mance, reliability, testing and measuring equipment, eco-

nomical considerations.

10. Applications of integrated optics and optical fibers in

various fields:

information processing, special measurements, other

appl ications.

CONTRIBUTED PAPERS

Papers describing original, unpublished work on the con-

ference subject. are solicited. Presentation time for a con-

tributed paper will be 20 minutes including discussion.

The authors are requested to submit the original and

four copies each of 4-page summary and 50-word abstract.

Papers will be reviewed upon the basis of the summary.

The 4-page summary must be prepared in camera-ready

form; it will be used as the original in printing the Con-

ference Digest. The maximum limitation of 4 pages is strict-

ly enforced. It should be typed in single space on one side

of A4-size (21 cm x 29.7 cm) papers with 3 cm margins on

top and bottom and 2 cm margins on both sides. The title

of the paper, name(s) of thevutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAauthorts], company affiliation,

mail ing address and 50-word abstract must appear at the

top of the first page, as shown in the sample attached. (See

the reverse side.) The name of the first author and the ab-

breviated title must be typed in the top margin of each sub-

sequent page.

The 50-word abstract should also be typed on another

separate sheet, prefaced by the paper's title, narnetsl of the

authorls). company affiliation and mailing address. These

abstracts will appear in the Advance Program.FEDCBA

(C o n t in u e d o n p a g e 1 0 )
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Senior project engineers for the development of preci-

sion microwave components for quantity production of high

reliability commercial end use. BSEE or equivalent and 8-

10 years industrial design experience with some coaxial de-

vices to 18 GHz or beyond: variable attenuators, step atten-

uators, directional couplers, crystal detectors and bolom-

eters, mixers, terminations. Familiar with all necessary

manufacturing processes. Salary commensurate with experi-

ence and ability up to 30K. Send resume to:

WEINSCHEL ENGINEERING CO., INC.

1 Weinschel Lane

Gaithersburg, Md. 20760

A TTN: K. Peddicord

(301) 948-3434

Equal Opportunity Employer

Positions are available for senior coax technicians

S H O R T C O U R S E S
TITLE:

Microwave Semiconductor Devices, Circuits,

and Applications

DATE:

August 15 - 19, 1977

LOCATION:

University of Mich igan

CHAIRMAN:

George I. Haddad

DESCRIPTION:

Provides understanding of operating principles and design

techniques for microwave devices and circuits utilizing solid-

state elements. Includes varactors, pin diodes, detectors,

mixers, avalanche diodes, Gunn devices, BARITT devices,

and FET and bipolar transistors. Presents recent advances.

FEE: $375

For further information write to the University of

Michigan, continuing Engineering Education, 300 Chrysler

Ctr., North Campus, Ann Arbor, Mich. 48109.

, \

IFEDCBAI

TITLE:

Electromagnetic Compatibil ity

DATE:

February 28 - March 4, 1977

LOCATION:

George Washington University

Continuing Engineering Education

Washington, D. C., 20052

DESCRIPTION:

This course is designed for engineers, managers, and

others who need a working knowledge of electromagnetic

( C o n tin u e d o n p a g e 7 0 )

MTTS WINTER 1977

NOTICE

13TH ELECTRICAL/ELECTRONICS

INSULATION CONFERENCE

The 13th Electrical/Electronics Insulation Conference

will be held in Chicago, September 26-29, 1977. Two dis-

tinct conferences are involved the Electrical Materials

and Processinq Symposium and the Electronic Mate-

rials and Processing Symposium. Technical Programming is

under William W. Wareham, Phelps Dodge Magnet Wire

Company, E/EIC Vice-Chairman: Technical; and by Harry

R. Sheppard, Westinghouse Electric Corporation, Director:

Technical Programs.

The Electronics Symposium of E/EIC will include 2 sep-

arate Technical Divisions organized under the Chairmanship

of Ronald N. Sampson, Westinghouse Research Labs.

Dr. James J. Licari, Autonetics/Rockwell, is serving as

Manager of the Electronic Materials and Processes Division,

and is organizing three separate sessions. These include a

session on NEW DEVELOPMENTS IN ELECTRONIC

INSULATION MATERIALS being organized by Doug

Hutchins, Air Force Materials Lab; a session on MICRO-

WAVE MATERIALS, PACKAGING, PROCESSES AND

APPLICATIONS being organized by Harold Sobol of

Collins Radio, and Frank Sullivan of Raytheon; and a sepa-

rate session on HYBRID MICROELECTRONICS being or-

ganized by Donald B. Patterson, GTE Syvania.

John D. Kresge, IBM, is serving as Manager of the Elec-

tronic Circuitry Division, which is presenting 2 sessions:

INNOVATIONS IN CIRCUIT TECHNOLOGY, being or-

ganized by Gordon Wheaton, Hewlett Packard Corporation,

and F. Bachner, MIT Lincoln l.abora.ories: and a session on

SYSTEM PACKAGING CONCEPTS being organized by

J. W. Balde, Western Electric Co., and Dr. William Schu-

macher, AMP, Inc.

The Electronics Symposium will also feature individual

workshops, and separate rap sessions. Two Electronic Work-

shops are being organized by Manager J. M. Rausch, Bell

Laboratories. These will include workshops on: COVER

COAT MATERIALS AND TECHNIQUES FOR PRINTED

WI RI NG to be developed by G. B. Fefferman of Bell Labo-

ratories; and a second workshop on: ENCAPSULATION

MATERIALS AND PRACTICES, under the direction of

Leonard S. Buchoff, Technical Wire Products, Inc.

Separate informal Evening Rap Sessions are being or-

ganized by P. J. Koppe, Zenith Radio Corp. Topics under

consideration for the Evening Rap Sessions include: FIRE

PREVENTION: SAFETY CONCERNS OF ELECTRON-

ICS; MOISTURE PROOFING DEVICES; NEED FOR IN-

TERNATIONAL ELECTRONIC INSULATION STAND-

ARDS; DRILLING OF PRINTED BOARDS; HOW CAN

EIC BETTER SERVE THE ELECTRONICS INDUSTRY?;

CURING OF MULTILAYER BOARDS; and HYBRID

PACKAGING.

7
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( C o n tin u e d fr o m p a g e 7 )srqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

A final touch to the comprehensive programming of E/

EIC, will be 4 separate Short Courses being organized under

the Chairmanship of John A. Tanaka, University of

Connecticut. These short courses will include: MATCH-

ING MATERIALS TO PRODUCT AND PROCESS, by

Charles Harper, Western Electric Co.; DESIGN, FABRICA-

TION, AND APPLICATION OF PRINTED CIRCUIT AS-

SEMBLIES, by Donald P. Schnorr, RCA; SELECTION OF

WIRING AND CABLING FOR TODAY'S PRODUCTS, by

Ramesh Sheth, and Frank Short, Belden Corp.; and COM-

PATIBILITY AND ENVIRONMENTAL PERFORMANCE

OF PLASTIC MATERIALS, by Otto Fenner, Monsanto

Company.

......•...... :.;.=.:.:.:.:.::..:.: ..:.:.:.::: •.. ::::::::::"<..:::::::::::::: .

( C o n tin u e d fr o m p a g e 3 )

ects on propagation in anisotropic media, secondaryelec-

tron emission phenomena, nonlinear phenomena in micro-

wave tubes; introduction of ferrite technology into tubes,

and electro-optic correlator tubes. In recent years he has

consulted for Amana and other Raytheon Divisions on

radiation hazards, and investigated various aspects of

Radarange technology, especially those involving leakage

and safety. He was appointed Consulting Scientist in

December, 1974.

He has published and presented many papers in the

fields of microwaves (tubes, ferrites, plasmas, pacemaker

interference) and radiation hazards. He was guest editor

for the special issue (February 1971) on Biological Effects

of Microwaves of the IEEE Transactions on Microwave

Theory and Techniques. He was editor of the Journal of

Microwave Power (1970-1971). He has contributed to

one book and holds over ten patents.

Dr. Osepchuk is a senior member of the IEEE, the Inter-

national Microwave Power Institute, the American Physical

Society, Phi Beta Kappa, Sigma X I and the American Asso-

ciation for the Advancement of Science. He is a past chair-

man of the Boston Section of the IRE Professional Group

on Electron Devices, a past member of the National Admin-

istrative Committee of the IEEE Group on Microwave

Theory and Techniques and is presently a member of the

IEEE Committee on Man and Radiation (COMAR). He is

also a member of various committees of ANSI C95, the

Association of Home Appliance Manufacturers (AHAM).

and is presently serving on the Board of Governors of the

International Microwave Power Institute.

NEW TAX LAW DEDUCTIONS FOR

ATTENDING FOREIGN CONVENTIONS

SEC 602

The Tax Reform Act of 1976, Sec 602 will impact the

deductions we can take. The letter Ken Button sent to

Roy Van Koughnett, printed below describes the steps that

must be taken to avail ourselves of this law. If there is suf-

ficient interest, the revision will be printed in its entirety in

a future NEWSLETTER.

11 January 1977

Dr. A. L. Van Koughnett

Dept. of Communications

Comm. Research Centre

Box 11490, Stn. H

Ottawa, Ontario K2H 8S2 Canada

Dear Roy:

We have a new tax law in the USA. It does not concern

Stateside delegates whose full expenses are being reim-

bursed by their employer or by a grant. Only those who are

paying part or all of their own expenses are required to fol-

low the enclosed regulations. They will normally deduct

their out-of-pocket expenses from their taxable income be-

fore computing their federal income tax liability.

What does this mean to you? (1) You must have at least

six hours of sessions for each day of the conference. (2) You

would help the MTT-S members if you indicate that you

know about this tax regulation when you send out one of

your conference mailings. (3) You should be prepared to

provide a few delegates with a certificate that they attended

the conference and fill in blanks showing how many hours

each day that they spent in sessions. Only those delegates

who need the certificate will ask for it. My guess would be

5% but that means you had better have a form ready on

your letterhead because you can't make up that many origi-

nal certificates on the spot.

I will try to get this published in our newsletter or some-

where. It is possible that you need only add a remark to

your Call for Papers which indicates that certificates will be

available for delegates from the USA.

This is not a big deal but we should try to keep informed.

Merry Christmas if you are on the Julian calendar.

Yours sincerely,

Kenneth J. Button

.............:~:~:~~~~~~~~~~::• ::~~~~~~~~~~<:.FEDCBA

(C o n t in u e d f r o m F ro n t C o v e r )

This will, no doubt, take considerable negotiating skill.

I extend to Larry Whicker my sincerest best wishes in this

and his other endeavors as MTTS ADCOM President

for 1977.

It has been a privilege to serve as ADCOM President

in '76.
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Divisional Director's Report -- Dick Damon

The newly elected Division 4 Director, Dr. R.W. Damon,

reported on the IEEE elections and on the recent Board of

Directors Meeting. Dick congratulated the ADCOM memo

bers newly elected as Fellows in the IEEE. They include:

Lamar Allen

Bill Guy

John Kuno

Congratulations!

Divisional Director's Report -- cont'd.

Dick reported further that a new tear-out News Section

(Two-week turnaround) will be included in future IEEE

Spectrum pu bl ications.

Meetings and Symposia -- Ken Button

Submillimeter Conference -- Ken Button reported that a

most successful Submillimeter meeting was held the past

week in San Juan, Puerto Rico. Ken reported that one hun-

dred and thirty five (135) papers were presented and that

the meeting was both technically and financially a success.

I had the pleasure of attending the meeting and I can only

second Ken's comments and add my congratulations to

General Chairman Jim Gallagher and to Technical Program

Chairman Ken Button.

1977 Symposium -- A written report from Dave Rubin

indicated that plans for the San Diego Meeting are proceed-

ing in good fashion.

1978 Symposium -- Roy Van Koughnett, General Chair-

man, presented a complete report outlining the 1978 meet-

ing in Ottawa. The meeting is scheduled to be held with

some joint involvement with IMPI and the CPEM.

Operations -- Warren Cooper

John Horton discussed new awards for outstanding ser-

vice on MTT ADCOM and for work in Chapter Activities.

The awards structure was approved by ADCOM.

Transactions -- Don Parker

Don Parker reported on the status of the Transactions

and indicated that a total page count of 1042 had been real-

ized in 1976. Don led a discussion on how the Transactions

may be made even more useful and distributed a new

review form which will be more useful to both reviewer and

author. It was decided that the distinction between regular

and short papers will be dropped in the future and a better

defined "short communication" or "engineering note" type

of article will be included. John Kuno was commended for

his outstanding job as editor on the Special Issue of the

Transactions on Millimeter Waves which was published in

November 1976.VUTSRQPONMLKJIHGFEDCBA

MTTS W IN T E R 1977

Finance -- G. Oltman
---

George recommended frugal itv,

Technical Committees -- Hal Sobol

Hal reported that several committees are planning Work-

shops immediately following the 1977 International Micro-

wave Symposium.

Before the meeting adjourned at 5:30 P.M., the ADCOM

expressed its deepest appreciation to President Rodrique

for his outstanding year as President of MTT-ADCOM.

............-::::::::::::::::: • :::::::::::::r:·

~istor~ of m['['

(C o n t in u e d f r o m p a g e 4 )

industry and world events which have affected the eco-

nomics of the group.

Judging from the names of the men who made up the

first administrative committee and the individuals who were

involved in those early days, it is clear that what the group

lacked in numbers and financing, it more than made up for

in talent.

The remainder of this history will be a chronological

discussion of each of the successive administrative com-

mittees and some of the actions that took place during

each of the committee terms that have had a bearing on

the history of the Administrative group and microwave

technology.

ADCOM I - July 1, 1952 through June 30, 1953

Administrative Committee:

B. Warriner, Chairman

A. G. Clavier, Vice Chairman

W. W. Mumford, Secretary-Treasurer

P. D. Coleman

D. D. King

H. B. Marvin

J. G. McCann

G. RosselotONMLKJIHGFEDCBA

( to b e C o n tin u e d in n e x t I s s u e )

H. Schutz

G. C. Southworth
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Divisional Director's Report -- Dick Damon

The newly elected Division 4 Director, Dr. R.W. Damon,

reported on the IEEE elections and on the recent Board of

Directors Meeting. Dick congratulated the ADCOM memo

bers newly elected as Fellows in the IEEE. They include:

Lamar Allen

Bill Guy

John Kuno

Congratulations!

Divisional Director's Report -- cont'd.

Dick reported further that a new tear-out News Section

(Two-week turnaround) will be included in future IEEE

Spectrum publications.

Meetings and Symposia -- Ken Button

Submillimeter Conference -- Ken Button reported that a

most successful Submillimeter meeting was held the past

week in San Juan, Puerto Rico. Ken reported that one hun-

dred and thirty five (135) papers were presented and that

the meeting was both technically and financially a success.

I had the pleasure of attending the meeting and I can only

second Ken's comments and add my congratulations to

General Chairman Jim Gallagher and to Technical Program

Chairman Ken Button.

1977 Symposium -- A written report from Dave Rubin

indicated that plans for the San Diego Meeting are proceed-

ing in good fashion.

1978 Symposium -- Roy Van Koughnett, General Chair-

man, presented a complete report outlining the 1978 meet-

ing in Ottawa. The meeting is scheduled to be held with

some joint involvement with IMPI and the CPEM.

Operations -- Warren Cooper

John Horton discussed new awards for outstanding ser-

vice on MTT ADCOM and for work in Chapter Activities.

The awards structure was approved by ADCOM.

Transactions -- Don Parker

Don Parker reported on the status of the Transactions

and indicated that a total page count of 1042 had been real-

ized in 1976. Don led a discussion on how the Transactions

may be made even more useful and distributed a new

review form which will be more useful to both reviewer and

author. It was decided that the distinction between regular

and short papers will be dropped in the future and a better

defined "short communication" or "engineering note" type

of article will be included. John Kuno was commended for

his outstanding job as editor on the Special Issue of the

Transactions on Millimeter Waves which was published in

November 1976.VUTSRQPONMLKJIHGFEDCBA

MTTS W IN T E R 1977

Finance -- G. Oltman
---

George recommended frugality.

Technical Committees -- Hal Sobol

Hal reported that several committees are planning Work-

shops immediately following the 1977 International Micro-

wave Symposium.

Before the meeting adjourned at 5:30 P.M., the ADCOM

expressed its deepest appreciation to President Rodrique

for his outstanding year as President of MTT-ADCOM.

............-::~~~~~~~~~!~~~::• ::~!!!~!~!!!!~:::- .
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industry and world events which have affected the eco-

nomics of the group.

Judging from the names of the men who made up the

first administrative committee and the individuals who were

involved in those early days, it is clear that what the group

lacked in numbers and financing, it more than made up for

in talent.

The remainder of this history will be a chronological

discussion of each of the successive administrative com-

mittees and some of the actions that took place during

each of the committee terms that have had a bearing on

the history of the Administrative group and microwave

technology.

ADCOM I - July 1, 1952 through June 30, 1953

Administrative Committee:

B. Warriner, Chairman

A. G. Clavier, Vice Chairman

W. W. Mumford, Secretary-Treasurer

P. D. Coleman

D. D. King

H. B. Marvin

J. G_ McCann

G. RosselotONMLKJIHGFEDCBA

( to b e C o n tin u e d in n e x t I s s u e )

H. Schutz

G. C. Southworth
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( C o n tin u e d fr o m p a g e 5

C o m p o u n d S e m ic o n d u c to r T e c h n o lo g y )srqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

This book presents a comprehensive treatment of GaAs

and InP microwave device technology. Much of the author's

contribution is drawn from his own work and that of col-

legues at the Royal Signals and Radar Establishment in

England. A problem with the book is the timing of its pub-

lication. The extensive set of reprinted papers as well as the

cited references are confined to pre 1973 works. The mate-

rial presented is not obsolete, however recent developments,

such as rapidly advancing field effect transistor technology

and the increasing importance of ion implantation doping

in device fabrication are absent.

[ C o n tin u e d fr o m p a g e 5

M ic r o w a v e D io d e C o n tr o l D e v ic e )

Until recently much of the information on microwave

diode control devices was scattered in numerous trade and

professional journals and in application notes published by

diode manufacturers. Most of the material was concerned

with specific applications. The author has done an excellent

job of fulfilling the need for a general treatment of the sub-

ject in a single, comprehensive text.

Reviewed by:

Dr. A. Talwar

Manager, Microwave Sources

Micromega-Bunker Ramo Corp.

Westlake Village, CaliforniavutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

.............::~~~~~~~i~g~~::

C O N T R IB U T E D P A P E R SFEDCBA

(C o n t in u e d f r o m p a g e 6)

One original and four copies of both summary and ab-

stract must be received before February 15, 1977, by the

following Program Committee Chairmen. Notification on

acceptance will be made to the authors by middle of

April 1977.

(1) Papers from areas other than the U.S.A., Canada

and Europe:

Prof. S. Saito

Chairman, IOOC '77 Program Committee

Institute of Industrial Science

University of Tokyo

22-1 Roppongi 7-chome

Minato-Ku, Tokyo 106

Japan

(2) Papers from the U.S.A. and Canada:

Dr. R. V. Pole

Chairman, IOOC '77 USA/Canada Program

Subcommittee

San Jose Research Laboratory

IBM Corporation

Monterey and Cottle Roads

San Jose, Ca. 95114

U.S.A.

(3) Papers from Europe:

Prof. Dr. Ing. W. Harth

Chairman, IOOC '77 European Program

Subcommittee

Institut fur Allgemeineelektrotechnik

Technische Universitiit Munchen

8 Munchen 2

Federal Republic of Germany

Reviewed by:

T. A. Midford

Manager, Torrance Research Center

Hughes Aircraft Company

Torrance, California

S H O R T C O U R S E S

(C o n t in u e d f r o m p a g e 7 )

interference and compatibility, and who have only a limited

background in the field. The basic principles, theory, and

techniques will be presented, enabling the participant to

gain a solid understanding of electromagnetic interference

and compatibility. Ideas will be illustrated with examples

portraying actual interference situations and their solutions.

Broader matters, such as spectrum management, will be dis-

cussed if there is interest on the part of participants. Parti-

cipants will have the opportunity to acquire a broad per-

spective of both the principles and practice of electromag-

netic compatibility without the excessive use of mathe-

matics.

F E E : $425

T E L : (202) 676-6106

(800) 424-9773

10



MTTS W IN T E R 1977vutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

CHAPTER MEETINGS

Chapter Date Attendance Speaker Topic

Atlanta September 28 22 Mr. Gerry Hanley Theory and Development of the DOME

Antenna

October 27 17 Mr. Tom Hedges Microprocessors and Their Applications

to Automated Testing of Antennas

December 14 18 Mr. Allen Newell Theory and Techniques of Spherical Near

Dr. Paul Wacker Field Measurements

Columbus May 25 39 Mr. David Voltmer Space Colonization: The development of

Industry and Permanent Human Habitation

of Space

Los Angeles June 10 24 Dr. Elsa Garmine Integrated Optics and Infrared Waveguide

October 21 25 Mr. Charles Green Viking Mission Data and Control Link

December 9 40 Dr. Ulrich Gysel Wideband Mixers in the Millimeter Wave

Region via Planar Techniques

Milwaukee September 28srqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
-

Mr. Thomas Ishii Analysis of a Coherent Radar for Vehicular

Speed

September 28 52 Mr. Richard Halbach Design of an Improved Receiver for the

Detection of X-Band Radiation

October 14 24 Mr. Ron Renaud Tour of Midwest Video Switching Site of

Midwest Relay Co.

November 30 34 Mr. Jerry Meyerhoff Citizen Band Radio The old and the new

Montreal October 27 28 Prof. Raj Mittia "Now you too can learn to use the GTD

(Geometrical Theory of Diffraction) for

fun and Profit"

November 9 35 Dr. Fred Sterzer National Lecture; Microwave Solid-State

Devices

New Delhi, September 24-25 Workshop on Solid State Devices and

India Circuits in Microwave Systems

Phoenix September 21 26 Dr. Charles Backus Solar Cells Today

October 19 29 Mr. Robert Jacobson Radar Altimeters

November 16 32 Dr. Fred Sterzer National Lecture - Microwave Solid-State

Devices

St. Louis September 21 24 Dr. W. Chang Signal Processing and Integration of

Optical Devices in thin Film Waveguides

November 9 18 Mr. James Roe Integrated Circuit Susceptibility to High

Power Microwave Radiation
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INSTITUTIONAL LISTINGS

The IEEE lV1icrowave Theory and Techniques Society is

grateful for the assistance given by the firms listed below,

and invites application for institutional Listing from other

firms interested in the microwave field.srqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

ADAMS-RUSSELL CO .. INC

Antenna & Microwave Drvrsron

Haverhill Road

Amesbury. MA 01913

Airborne Antennas. EeM Antennas. RF Coaxial Cable

Assemblies. Waveguide Systems & Microwave Components

ATLANTIC MICROWAVE CORPORATION

Rt. 117. Bolton. Mass. 01740

Tel. (617) 779-5525.TWX 710-392-1585

Development and Production for military ;.IIId ccmmc rcral

systems manufacturers. Complete front end, from the

antenna feed through the IF amplifier mrludtng

monopuise comparators. passive componcn r-,

and active circuitry.

EMERSON & CUMING. INC

Microwave Products Division. Canton, MA 02021

Absorbers/Shielding Materials/Low-Loss Dielectric"

Ecco Reflector & Ecco Luneberg Lcns

Eccosorb Anechoic & Rf-Sbrcldc d Chambcr ,ONMLKJIHGFEDCBA

H E W L E T T FEDCBAP A C K A R D

Sales and service from 172 offices In 65 countries.

1501 Page Mill Road, Palo Alto, California 94304

RF & microwave instrumentation for

design production and maintenance.

MAURY MICROWAVE CORPORATION

8610 Helms Ave., Cucamonga, Calif. 91730

Tel. 714-987-4715

Precision Microwave Components & Instrumentation.

Waveguide & Coaxial Devices- DC to 40 G Hz & beyond

ECMjEW Transrnis- .on Lines & Components. mm Coaxial

Connectors. Connector Gages. Cryogeruc Terminations.

ANA Calibration Kits

~ TRANSCO PRODUCTS. INC.

4241 Glencoe Ave.. Venice. Calif. 90291

(213) 821-7911

Products to direct RF energy. Coaxial

Waveguide Switches. Antennas, Fillers. Hybrids.

Couplers, Muluplexers, Power Dividers.

RF & Antenna Subsystems.

PRD ELECTRONICS

Division of Harris Corp.

1200 Prospect Ave .. Westbury. N.Y. 11590

Microwave Instruments & Components, Electronic

Measurment Systems. Automatic Test Equipment

RANDTRON SYSTEMS

130 Constitution Dr.

Menlo Park. Calif. 94025

Design, Development, & Production

Active and Passive Antenna Systems. Fixed

and Gimbaled Microwave Receivers.

Multichannel Rotary Joints

M MICROWAVE ASSOCIATES, INC.

~ Burlington, Mass. 0183 (617) 272-3000

Dunstable , Beds. U.K .. Dunstable 601441

0176180 f
S SAAO

3 HURON DR
NATICK

WAVECOM

An Operating Company of Wavecom Industrie

9036 Winnetka Ave .. Northridge, Calif. 9132'

Tel. 213-882-3010

Microwave Filters/Multiplexers. Directional I
Couplers. Adjustable Gain Equalizers

'-----------

Scrruconductor s. Tubes. Components. Sources. Switche s.

lc rntc s. Subassemblies. Cornmunication Systems

THE NARDA MICROWAVE CORPORATION

75 Commercial St.. Plainview. N.Y. 11803

Microwave Test Equipment & Devices. Sweepers.

Couplers. Attenuator]. PIN Switches & Detectors.

Gunn Oscillators.

GaAs FET Solid State Amplifiers

1An Institutional Listing recognizes contributions to

support the publication of the I EEE Transactions on

MICROWAVE THEORY AND TECHNIQUES. Minimum

rates are $60.00 for listing in one issue; $260.00 for six

consecutive or alternate issues; $440.00 for twelve conse-

cutive issues. Larger contributions will be most welcome.

- No agency fee is granted for soliciting such contributions.

Inquiries, or contributions made payable to the IEEE,

plus instructions on how you wish your Institutional

Listing to appear, should be sent to R.M. Emberson, The

Institute of Electrical and Electronic Engineers, 345 East

47 Street, New York, N.Y. 10017.

--l
:::r
...,
a.

Q

'"V >

V >

r Z
0 -c 0
(f) m :J

< I
l> Jl -c
Z s: "'C ~ ~

17N ***
o
m

-i );> -c ;:;.

JA 14 0r Z (f) 0
m 0 -i

,
(f)

0
co

01760 '"
l>

.,
l.1A o 0 o :J

l> en m N

!:
co ~
w o·:n :J


