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LOW NOISE MICROWAVE RECEIVING SYSTEMS
0940-1230 {(Durante A)
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FRONT END NOISE SOURCES IN COMMERCIAL
MICROWAVE RADIO RELAY SYSTEMS
U. S. Berger, Bell Laboratories,
No. Andover, MA
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1-2
1005

S-BAND RADIOMETER DESIGN FOR HIGH
ABSOLUTE PRECISION MEASUREMENT
(INVITED)

A. W, Love, North American Rockwell
Corporation, Space Division,

Downey, CA

W. N. Hardy, University of British
Columbia, Vancouver, British Columbia

(1030 Coffee

1-3
1050

SPACEBORNE HYBRID MIC PIN DIODE
RADIOMETER SWITCH

R. H. Pflieger, AIL, a division of
Cutler-Hammer, Melville, NY

8

1-4 11

1115

SPACEFLIGHT-QUALIFIED TUNABLE C-BAND
PARAMETRIC AMPLIFIER SYSTEM
Ross K. Hendricks, AIL, a division of
Cutler-Hammer, Melville, NY

1-5
1140

18 GHz PARAMPS WITH BOTH LIQUID 14
HELIUM AND ROOM TEMPERATURE OPERA-
TIONS AND WITH TRIPLE-TUNED GAIN
CHARACTERISTICS

Toru Okajima, Musashiko Electrical
Comm. Lab., Nippon Telegraph and
Telephone Public Corp., Musashino
City, Japan

Masuahiko Kudo, Microwave Division,
Nippon Telegraph and Telephone
Public Corp., Tokyo, Japan

Kiyoshi Shirahata and Daiji Taketomi,
Electronics Laboratory, Kamakura
Works, Mitsubishi Electric Corp.,
Kamakura City, Japan

LOW NOISE MICROWAVE RECEIVING SYSTEMS
ON A 64 m ANTENNA

M. S. Reid and D. A. Bathker, Jet
Propulsion Laboratory, Pasadena, CA

1-6 17
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Title Page
2. MICROWAVE MEASUREMENTS
0940 - 1230 (Durante C)
Chairman, R. W, Beatty, National Bureau of Standards,
Boulder, CO
2-1 NBS MILLIMETER WAVEPOWER STANDARDS 22
0940 Morris E, Harvey, National Bureau
of Standards, Boulder, CO
2-2 AUTOMATIC RIEKE DIAGRAM DRAWING 24
1010 SYSTEM
Y. Kosugi and Y. Naito, Department
of Physical Electronics, Tokyo In-
stitute of Technology, Tokyo, Japan
Break) — — = = — = m = — = = - = - — o — - —
2-3 SCATTERING PARAMETER MEASUREMENT 27

1050 TECHNIQUES IN MICROSTRIP
J. L. Schallenberg, J. C. Beal,
Queen's University, Kingston, Ontario
Canada

AN RF TIME DOMAIN REFLECTOMETER NOT
IN REAL TIME

L. A, Robinson, W. B, Weir, Leo Young
Stanford Research Institute, Menlo
Park, CA

2-4 30

1110

2-5
1130

MICROWAVE MEASUREMENTS WITH ACTIVE
SYSTEMS

Ramesh C. Ajmera, East Carolina
University, Greenville, North Caro-
lina .
Donald B. Batchelor and Herbert
Lashinsky, University of Maryland,
College Park, MD

A MILLIMETER WAVE HOT LOAD

A. Larsen, E. J. Wendt, J. deGruyl,
and J, Whelehan, AIL, a division of
Cutler-Hammer, Melville, NY

33

2-6 36

1150

2-7 39

1210

THE MEASUREMENT OF RF-ANTENNA NEAR
FIELD PATTERNS USING LIQUID CRYSTAL
SENSORS

Keith Truesdale, Raytheon Company,
Missile Systems Division, Bedford,MA
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Title

SOLID - STATE MICROWAVE CONTROL DEVICES

1400-1640 (Durante A)

Chairman, J. White, Microwave Associates,
Burlington, MA

DIODE SWITCHING TOPICS (INVITED

Robert V., Garver, Harry Diamond

Laboratories, Washington, DC

A HIGH POWER UHF MICROSTRIP DIODE
PHASE SHIFTER

R. L, Holden, R. W, Burns, Hughes
Aircraft Company, Ground Systems
Group, Fullerton, CA

A LUMPED ELEMENT DIODE PHASE SHIFTER
(INVITED)

Peter A. Rizzi, Southeaster Massa-
chusetts University, North Dartmouth
MA
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1440

4-4
1500
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WAVEGUIDES - TECHNIQUES AND ANALYSIS
1400-1640 (Durante C)
Chairman, J. Hupert, DePaul University,
Chicago, IL
REMARKS ON VARIATIONAL BOUNDS FOR 62

WAVEGUIDE SCATTERING

C. J. Kleinman, Long Island Univer-
sity, Brooklyn, NY

K. Kalikstein, Hunter College of the
City University, New York, NY

TAPERED WAVEGUIDE TRANSITIONS BETWEEN
ARBITRARY CROSS SECTIONS AND SIZES

G. Schindler, H. G. Unger, Institut
fur Hochfrequenztechnik, Technische
Universitat Braunschweig/Germany

A NEW METHOD FOR SOLVING DISCONTIN-
UITY PROBLEMS IN MICROSTRIP LINES

T. Itoh, R, Mittra, University of
Illinois, Urbana, IL

R. D. Ward, Hughes Aircraft Company,
Fullerton, CA

DISPERSION CHARACTERISTICS AND FIELD
STRUCTURE OF AN AXIALLY MAGNETIZED
FERRITE LOADED RECTANGULAR WAVEGUIDE
J. T. Bara and D, M, Bolle, Division
of Engineering, Brown University,
Providence, RI

———————————————— (1520 Coffee Break)- - - — — — — — - « - — - - - - -

HIGH POWER MICROSTRIP RF SWITCHES
Soon D, Choi, James F. Boreham, Jet
Propulsion Laboratory, California
Institute of Technology, Pasadena,CA

AN X-BAND PARAMP WITH 0.85 dB NOISE
FIGURE (UNCOOLED) AND 500 MHz BAND-
WIDTH

Lawrence E, Dickens, Westinghouse
Defense and Electronic Systems
Center, Baltimore, MD

HIGH BURNOUT GALLIUM ARSENIDE SCHOT-
TKY BARRIER DIODES

T. H, Oxley, G, H., Swallow and

A. Hansom, The General Electric
Company Limited, Semiconductor Re-
search Laboratories, Hirst Research
Centre, Wembley, England
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A METHOD FOR THE DETERMINATION OF ALL
THE PROPAGATING MODES IN A LOADED
WAVEGUIDE STRUCTURE

A. Delfour, A. Priou, Onera/Cert -
Lab.Dermo, Toulouse, France

F. E. Gardiol, Ecole Polytechnique,
Federale de Lausanne, Switzerland

ANALYSIS OF A TAPERED CIRCULAR WAVE-
GUIDE USING SPHERICAL MODES
Sundaram C, Moorthy, Bell Telephone
Laboratories, Incorporated, Murry
Hill, NJ

SCATTERING FROM A LARGE HOLE OF ANY
SHAPE IN A MULTIMODE WAVEGUIDE

J. Glaser, Bell Telephone Laborator-
ies, Incorporated, Murray Hill, NJ
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80

PANEL SESSION
1930-2130 (Durante A)
Moderator: Ted Saad, Sages Laboratories

Natick, MA.

Topic: "Microwave State-of-the-Art International””
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1120
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MICROWAVE ACOUSTICS

0900-1200 (Durante A)

Chairman, N, Lipetz, U. S. Army Electronics Command,
Ft. Monmouth, NJ

ACOUSTIC SURFACE WAVE ANALOG FILTERS 84
(INVITED)

Clinton S, Hartmann, Texas Instru-
ments, Incorporated, Dallas, TX
SURFACE WAVE PARAMETRIC SIGNAL PRO- 86
CESSING (INVITED)

W. R. Shreve, G. S. Kino, and

M. V. Luukkala, W. W. Hansen Labora-
tories of Physics, Stanford Univer-
sity, Stanford, CA

DESIGN CURVES FOR Bijg GeOgqy SPIRAL 89
ACOUSTIC SURFACE WAVE DELAY LINES

A. J. Slobodnik, Jr., Air Force
Cambridge Research Laboratories

(AFSC), Laurence G. Hanscom Field,
Bedford, MA

A NOVEL CONTINUOUSLY VARIABLE DELAY
LINE

A. F. Podell, R, E. Lee, A, J. Bahr,
Stanford Research Institute, Menlo
Park, CA

92

TRANSDUCER~-COUPLED SURFACE ACOUSTIC
WAVE AMPLIFIERS

G, Chao, T. R. Larson, Naval Research
Laboratory, Washington, DC, and

B. A. Auld, W, W, Hansen Laborator-
ies of Physics, Stanford University,
Stanford, CA

95

PROPAGATION CHARACTERISTICS OF THE
RIDGE WAVEGUIDE FOR ACOUSTIC SURFACE
WAVES

R, C., M. Li, H. L. Bertoni and A. A.
Oliner, Polytechnic Institute of
Brooklyn, Farmingdale, NY, and

S, Markman, Bell Telephone Labora-
tories, Whippany, NJ

97

REDUCTION OF REFLECTIONS IN SURFACE 100
WAVE DEVICES WITH QUARTER-WAVE TAPS
Paul H. Carr, Air Force Cambridge
Research Laboratories (AFSC) Laurence

G. Hanscom Field, Bedford, MA
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Title Page
COMPUTER ~ AIDED MICROWAVE DEVICES
0900-1200 (Durante C)
Chairman, J. W. Bandler, McMaster University,
Hamilton, Ontario, Canada

GENERAL PURPOSE MICROWAVE CIRCUIT
ANALYSIS INCORPORATING WAVEGUIDE
DISCONTINUITY MODELS (INVITED)

M. Greenspan, K, I. Thomassen and
P. Penfield, Jr., Massachusetts
Institute of Technology, Cambridge,
MA

104

SOLUTION TO WAVEGUIDE PROBLEMS BY
SUCCESSIVE EXTRAPOLATED RELAXATION

E. Della Torre and W. Kinsner, Com-
munications Research Laboratory,
Department of Electrical Engineering,
McMaster University, Hamilton, Ontar-
io, Canada

107

LARGE SIGNAL TRANSISTOR OSCILLATOR
DESIGN

J. Gonda, Bell Telephone Laboratories
Incorporated, North Andover, MA

110

DIFFERENTIAL TECHNIQUES AND INFINITE 113
REGIONS

B. H. McDonald, A. Wexler, University

of Manitoba, Winnipeg, Canada

COMPUTER-AIDED DESIGN OF BROAD-BAND
ACTIVE MATCHING NETWORKS

Fred R. Ore, University of Illinois,
Department of Electrical Engineering
Urbana, IL

116

WAVEGUIDES OF ARBITRARY CROSS SECTION 119
BY SOLUTION OF A NONLINEAR INTEGRAL
EIGENVALUE EQUATION

Barry E. Spielman, Naval Research
Laboratory, Washington, DC, and

Roger F, Harrington, Syracuse Univer-
sity, Syracuse, NY

A NEW APPROACH TO THE COMPUTER-AIDED 121
DESIGN OF MICROWAVE CIRCUITS

John W. Bandler and C. Charalambous,
Communications Research Laboratory
Department of Electrical Engineering
McMaster University, Hamilton, Ontario
Canada .
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7-1
1330

7-2
1400

7-3
1425

7-4
1510

7-5
1530

7-6
1550

7-7
1610

A GUIDED MILLIMETER-WAVE TRANSMIS-

Title Page
COMMERCIAL AND INDUSTRIAL APPLICATIONS
OF MICROWAVES
1330-1630 (Durante A)
Chairman, A, Solomon, Arthur D. Little Company,
Cambridge, MA
SUBMILLIMETER WAVES - BRIDGING THE 126

MICROWAVE/OPTICAL GAP (INVITED)
M. A, Pollack, Bell Telephone Lab-
oratories, Incorporated, Holmdel, NJ

128
SION SYSTEM USING HIGH-SPEED PSK
REPEATERS

Kazuhiro Miyauchi, Kazuo Izumi,
Seizo Seki, Musashino Electrical
Communication Laboratory, Nippon
Telegraph and Telephone Public Corp.
Tokyo, Japan

HIGH POWER MICROWAVE TRANSISTOR 131
OSCILLATOR by

James A. Hall, General Electric

Company, Telecommunication Products
Department, Lynchburg, VA

A SOLID STATE, 5 WATT, 6 GHz,
MICROWAVE SOURCE FOR HIGH CAPACITY
FM RADIO RELAY by

C. W. C, Anderson, H, U. Eichhorn,

W. J. Cameron, Bell-Northern Research
P.0. Box 3511, Station C, Ottawa,
Ontario, Canada

133

TRANSMISSION LINES FOR CONTINUOUS-
ACCESS GUIDED COMMUNICATIONS IN

MINES AND TUNNELS

V. Rawat and J. C. Beal, Department
of Electrical Engineering, Queen's
University, Kingston, Ontario, Canada

136

REFLECTION OF SURFACE WAVES ON A
DIELECTRIC IMAGE LINE WITH APPLICA-
TION TO "GUIDED RADAR"

S. F. Mahmoud and J. C, Beal

Queen's University, Kingston, Ontario
Canada

139

MICROWAVE DESIGN OPTIMIZATION OF THE 142
TSC AUTOMOBILE CRASH SENSOR

F. Ross Holmstrom, John B, Hopkins,
Morrin E, Hazel, A, Timothy Newfell
Edward F. White, U.S. Department of
Transportation, Transportation Sys-

tems Center, Cambridge, MA
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8-8
1610

Title

PASSIVE VIICROWAVE COMPONENTS

1330-1630 (Durante C)

Chairman, E. G. Cristal, McMaster University,
Hamilton, Ontario, Canada

Page

LOSS CALCULATION IN PARALLEL COUPLED
LINES

D. Kryger, Government of Israel -
Armament Development Authority

146

MEANDER-LINE AND HYBRID MEANDER-LINE
TRANSFORMERS by

Edward G. Cristal, McMaster Univer-
sity, Hamilton, Ontario

149

MICROWAVE FILTERS WITH ARBITRARY
PRESCRIBED CHARACTERISTICS

J. D, Rhodes, University of Leeds,
Great Britain

152

UNDERSTANDING THE WAVEGUIDE DIODE
MOUNT

Robert L, Eisenhart, Hughes Aircraft
Company, Culver City, CA

154

A MULTI-CHANNEL ROTARY JOINT FOR
SPACECRAFT APPLICATIONS

E, W, Matthews, M, A, Ikemoto,
Philco Ford, WDL, Palo Alto, CA

157

PROPERTY OF FOUR-PORT ANTIRECIPROCAL

CIRCUIT UTILIZING YIG AND STRIP LINE

---FILTER AND CIRCULATOR

M. Igarashi and Y. Naito, Department

of Physical Electronics, Tokyo Insti-
tute of Technology, Tokyo, Japan

160

UNITY TRANSMISSION BAND SPLITTING AND
RECOMBINATION FILTER NETWORKS

R. J. Wenzel, Wavecom, Inc,
Northridge, CA

163

DESIGN OF A CHANNEL DIPLEXER FOR
MILLIMETER WAVE APPLICATIONS
Chung-Li Ren, Bell Telephone Labora-
tories, Incorporated, 1600 Osgood
Street, North Andover, MA

166

COCKTAIL PARTY
1800-1900 {Paramount)

SYMPOSIUM BANQUET
190Q Tuesday, 23 May (Paramount)

“TECHNOLOGY AND NATIONAL GOALS"”

Mr. William M. Magruder, Special Assistant to the President
1972 GMTT Microwave Prize : Mr. M. E. Hines
Master Of Ceremonies: Prof. Paul D. Coleman

University of lilinois
Urbana, IL
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9-1
0900

0945

9-3
1005

9-5
1105

9-6

1125

9-7
1140

Title Page
SOLID - STATE MICROWAVE ACTIVE DEVICES
0900-1155 (Durante A}
Chairman, L. A. MacKenzie, Microwave Associates,
Burlington, MA
STATE~OF-THE-ART AND POTENTIAL OF 170

BIPOLAR AND FET TRANSISTORS (INVITED)
S. Takihana, Hewlett-Packard Co.,
Palo Alto, CA

IMPROVED INJECTION LOCKING OF MICRO- 173
WAVE FM-OSCILLATORS

G. Endersz, V. Vucins, Telefonak-
tiebolaget L M Ericsson, Ue - Devel-
opment Department, Systems Research
S-12611 Stockholm 12, Sweden

K~BAND HIGH POWER SINGLE-TUNED IMPATT
OSCILLATOR STABILIZED BY HYBRID-
COUPLED CAVITIES

H. Komizo, T, Meguro, Y. Ito, and

M. Shinoda, Fujitsu Laboratories
Ltd., Kawasaki, Japan

176

A C-BAND ALL FERRITE INTEGRATED
WIDEBAND HIGH POWER GaAs AVAL-
ANCHE DIODE AMPLIFIER

Wei C. Tsai and Chong W, Lee,
Raytheon Company, Micro State-Spec-
ial Microwave Devices Operation,
Waltham, MA

179

INTERMODULATION CHARACTERISTICS OF
X-BAND IMPATT AMPLIFIERS

R. J. Trew, N. A, Masnari, G. I.
Haddad, Electron Physics Laboratory,
Department of Electrical and Compu-
ter Engineering, The University of
Michigan, Ann Arbor, MI

182

WIDEBANDWIDTH IMPATT AND GUNN VOLT
VOLTAGE TUNED OSCILLATORS by
Kenneth M. Johnson, Omni Spectra,
Inc., Tempe, AZ

185

A 22 PERCENT C, W, EFFICIENCY SOLID 187
STATE MICROWAVE OSCILLATOR

B. Kramer, A. Farrayre and L. Hollan
Laboratoires d'Electronique et de
Physique Appliquee, 3, avenue

Descartes, 94 - Limeil-Brevannes

E. Constant and G. Salmer, Faculte

des Sciences de Lille, Bat. P3,

B.P, 36, 59 - Lille, France

_______________ (1025 Coffee

Title Page
10. GIGABIT DATA - RATE APPLICATIONS
0900-1200 (Durante C)
Chairman, W. L. Spaid, Air Force Avionics Laboratory
Wright-Patterson AFB, Dayton, OH
10~1 ONE GIGABIT/SECOND SIGNAL PROCESSING 192
0900 AND DATA HANDLING (INVITED)
J. S. Gray, Radiation Systems Divi-
sion, Subsidiary of Harris-Intertype
Corporation
10-2 MILLIMETER-WAVE SOLID-STATE EXCITER- 198
0935 MODULATOR-AMPLIFIER MODULE FOR GIGA-
BIT DATA-RATE
H. J. Kuno, D. L. English, P, S, Pusa-
teri, Hughes Research Laboratories,
Torrence, CA. ‘
10-3 A 2 GHz PULSE COUNTER 198
1000 Hans G. Jungmeister, Paul Drugh,
Siemens AG Munchen, Germany
Break)- = = = = = = = = = = = = = = - - =
10-4 AN L-~-BAND, HIGH BAUD-RATE DCPSK 201
1045 DETECTOR/AFC DISCRIMINATOR IN
MICROSTRIP
H, F. Lenzing, Bell Laboratories,
Incorporated, Holmdel, NJ
10-5 A NEW PHASE COHERENT PARAMETRIC MIXER 204
1110 FOR PCM-PSK COMMUNICATIONS
Masayasu Hata, Noriaki, Kondo,
Tomozo Ohta. Yoshio Masuda
Oki Electric Industries Co. Ltd.,
Tokyo, Japan
10-6 GENERATING PRB SEQUENCES FOR SYSTEM 207
1135 TESTING AT 500 MEGABITS/SEC AND

HIGHER, USING IC FLIP-FLOPS

J. A. Coekin, J. R. Wicking, James
Cook University, Townsville, Queens-
land, Australia

1215 SYMPOSIUM LUNCHEON
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1.

11-1
1330

11-2
1350

11-3

1415

11-4
1440

11-5
1520

11-6
1540

11-7
1600

11-8
1620

Title

MICROWAVE INTEGRATED CIRCUITS
1330-1640 (Durante A)

Chairman, P. Romanelli, Rome Air Development Center,

Griffiss AFB, NY

"MICROGUIDE" A NEW MICROWAVE INTE-
GRATED CIRCUIT TRANSMISSION LINE
E. G, Cristal, A. F. Podell,

D. Parker, Stanford Research
Institute, Menlo Park, CA

RECENT DEVELOPMENTS IN BROADBAND
DIRECTIONAL COUPLERS ON MICROSTRIP
(INVITED)

F, C. deRonde, Philips Research
Laboratories,

N. V. Philips'Gloeilampenfabrieken
Eindhoven, Netherland

CERAMIC WAVEGUIDE MICROWAVE INTE-
GRATED CIRCUITS

William From, Missile Systems Divi-
sion, Bedford, MA

TWO NEW INTEGRATED-CIRCUIT MEDIA
WITH SPECIAL ADVANTAGES AT MILLI-
METER WAVELENGTHS

Paul J, Meier, AIL, a division of
Cutler-Hammer, Melville, NY

HYBRID MICROWAVE INTEGRATED CIRCUITS
FOR MILLIMETER WAVELENGTHS

Page

212

215

218

221

224

T. H. Oxley, K. J. Ming, G. H, Swallow

B. J. Climer and M. J. Sisson, The
General Electric Company Limited,
Semiconductor Research Laboratories,
Hirst Research Centre, Wembley,
England

AN ALL SOLID-~STATE MIC TRANSMIT -
RECEIVE MODULE -

F. Sullivan and R. Perry, Raytheon
Company, Missile Systems Division,
Bedford, MA

DESIGN CONSIDERATIONS OF A 3.1 - 3.5
GHz GaAs FET FEEDBACK AMPLIFIER by
Les Besser, Fairchild Microwave and
Optoelectronics, 3500 Deer Creek
Road, Palo Alto, CA

SINGLE AND DUAL GATE GaAs FET INTE-
GRATED AMPLIFIERS IN C BAND

S. Arnold, Plessey Avionics and
Communications Research Laboratory,
Roke Manor, Romsey, Hampshire,
England

227

230

233

12.

12-1
1330

12-2
1400

12-3
1420

12-4
1440

12-5

1520

12-6
1550

12-7
1610

Title

FERRITE DEVICES

1330-1630 (Durante C)

Chairman, J, L. Allen, Colorado State University,
Ft. Collins, CO

FERRITE TRANSMISSION DEVICES USING

THE EDGE-GUIDED MODE OF PROPAGATION
(INVITED)

M. E. Hines, Microwave Associates,

Inc., Burlington, MA

EXPERIMENTS ON THE OPTIMIZATION OF
A NOVEL M.I.C, SYMMETRICAL THREE-
PORT CIRCULATOR

P, de Santis, F. Pucci, Selenia
S.p.A., Research Department, Via
Tiburtina Km.12,400

00131 Rome, Italy

ELEVATED SUBSTRATE FERRITE FILM
CIRCULATOR

R. R. Jones and R. A. Moore,
Westinghouse Defense and Electronic
Systems Center, Baltimore, MD

A, I, Braginski and T, R, Oeffinger
Westinghouse Research and Develop-
ment Center, Pittsburgh, PA

A LUMPED-ELEMENT CIRCULATOR ON
CERAMIC SUBSTRATES

Sohji Okamura and Torao Nagai,
Toshiba Research and Development
Center, Kawasaki, Japan

SWITCHING CHARACTERISTICS OF
LATCHING FERRITE DEVICES (INVITED)
J. Pippin, Electromagnetic Sciences,
Inc., Atlanta, GA

A PRECISION ANALOG DUPLEXING PHASE
SHIFTER

C. R. Boyd, Microwave Applications
Group, Chatsworth, CA

G. Klein, Westinghouse Electric
Corp., Baltimore, MD

ANALYSIS OF A CIRCULAR WAVEGUIDE
CAVITY LOADED WITH THICK FERRITE
DISKS

J. M. Hellums, L. E. Davis,

Page

236

238

241

243

248

251

Department of Electrical Engineering,

Rice University, Houston, TX
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