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Microwave Quo Vadis

Chairman H Sobol, Rockwell Int’1

Organizer L Young, NRL

41.1
)840

Al .2

3905

Al .3

9930

A1.4

0955

Planning Electronic Developments for Industry ., .459

Charles H Phlpps, Texas Instruments

Incorporated

Planning Microwave Davice R&D for Defence 17

Leo Young, Naval Research Laboratory, and

Leonard R, Welsberg, Off Ice of the Under

Secretary for Defence Research & Eng[neerlng

Communication for a Mobile Society:

Implications of Developments at 900 MHz . . 20

Raymond 8owers, Cornell Unwers!ty

Microwave Devices in Japan ,.. 460

Toshlakl Ir!e, N!ppon Electrlc Company Ltd
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k2.2
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423
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~2.4

1430

i2.5

520

$2,6
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A2.7

1600

k2,8

1620

Digital Microwave Systems

Chairman G Chao, Tectronlx

Organizer P Gretllng, Hughes

Integrated Gigabit Logic — State of the Art

Assessment and Performance Projections

Lutz J Mlcheel, Gordon G Rabanus, Alr Force

Awonlcs Laboratory

A Multi-Gigabit Signal Processing System
Dr Carl R Ryan, Mlchrgan Technological

Unwemty

Microwave GaAs Fet Switching

Russel A Gaspan, Harold H Yee, Hughes Aircraft

Company

1,6Gb/s 16-Levei Superposed APSK Modem

With 8aseband Signal Processing Coherent

Demodulator

M Washto, NTT — N Kom!yama, Y Taklmoto

and T, Sh]mamura, N!ppon Electric Co , Ltd

BREAK — 1450-1520

An Integrated DQPSK Demodulator for 14-

G HZ Satellite Communications Applications’

W H Chllds, C E Mahle, and J Potukuchl,

COMSAT Laboratories

Digital Satellite Communication — Systems,

Components, and Limitations

C LouIs Cucc!a, Ford Aerospace and

Communlcatfons Corporation

6 GHz 5W GaAs Fet Power Amplifier For 78

Mbits/s 8-Phase PSK Signal Transmission

by Yoshlteru Salto, Se(zo Akasaka, Sachtro

Fukuda and Isao Haga, Nippon Electric Co , Ltd

A Logic Module Using Transferred-Electron
Logic Devices for Time-Of-Arrival

Determination of GHz Signals ‘

W. R CurtIce, RCA Laboratories

,. 50

54

58

61

. 64

., 463

67

70

MACDONALD-CARTIER

Bl,l

1030

BI,2

1050

B1.3

1110

BI,4

1130

Finline and Millimeter. VVave

Components

Chairman and Organizer, M, Caulton, RCA

New Integrated mm-Wave Components Using

Fin-Lines ,. 21

Holger Hofmann, Holger Melnel, Bernd Adelseck,

AEG-Telefunken

An X-Band Balanced Finline Mixer 24
Gunther Begemann, Techn!sche Unwersltat

Advances In E-Plane Printed Millimeter-Wave

Circuits’ .,. 27

L D Cohen and P J Meler, AIL

Simulation Study of Electronically Scanneble

Antennas and Tunable Filters Integrated in a

Quasi-Planer Dielectric Waveguide’ .,. 30
Tatsuo Itoh and A .%dney Hebert, Unwerslty of

Kentucky

MACDONALD-CARTIER

B2.1

1330

32.2

1350

32.3

I41O

32.4

I 430

32.5

1520

B2.6

1540

B2,7

1600

?000
?200

Computer-Aided Design

Chairman and Organizer, J, W Bandler,

McMaster Unw

A Network Reduction Technique for Microstrip

Three-dimensional Problems 73
C L Chao, TRW

Generalized Spectral Domain Method for

Multi-Conductor Printed Lines and Ita
Application to Tunable Suspended

Microstrips “ 78

Tatsuo Itoh, Denn[s Ratliff and A S!dney Hebert,

Unlvers!ty of Kentucky

New Results in Network Simulation,

Sensitivity and Tolerance Analysis for

Caacaded Structures . . 79

J W 8andler, M R M Rizk and H L Abdel-

Malek, McMaster Unlverslty

Exact Calculation of the Uncertainty on the

Input Reflection Coefficient of Arbitrary Two-

Porta, Due to Miamatchas and Arbitrary

Reference Planes ,. 82

H Tromp, Urvvers!ty of Ghent

BREAK — 1450-1520

Device-Circuit Interaction Simulation of a

Trepett Amplifier’ 85
R K Mains, N A Masnan and G I Haddad, The

Unrverslty of Mlchlgan

Computer-Aided Design of Highly Linear,

High-Power Varactor-Tuned Frequency

Modulators . 88

Ernesto Marazzi ( 1 ) and Vlttorlo RIZZOII (2)

(1) STAE M!croelettrontca, Mllano, Italy

(2) Ist]tuto d! Elettronlca, Unwers!ty of 8ologna, Italy

Evaluation of Super-TSD Network-Analyzer

Calibration Programs by Computer Simulation .91

Ross A Speclale, TRW

MACDONALD-CARTIER

PANEL SESSION “Applications of High-

Spead Integrated Circuits to Microwave

Systems” . . 483
Sponsored by the MTT-9 Commtttee on Dgtal

Microwave Systems

(Paul T Greiling, Cha[rman)

Paul T Grelllng, Organizer, Hughes Research

Laboratories

11
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520

26

540
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200

PANEL SESSION : “Stabilization of

Fundamental-Frequency Microwave

Oscillators for Radio-Relay Systems” . ..476-482

Organizer and Moderator Ferdo Ivanek, Farlnon

Electrlc

RENAISSANCE

Ferrite Devices

Chairman and Organizer C R, Boyd, Hughes

Non-Reciprocal Ferr}te Phaae Shifters for

Millimeter Applications 94

Richard W Babbitt and Richard A Stern, U S

Army Electronics Technology and Devices

Laboratory

New Configurations of The Non-reciprocal

Remanence Ferrite Phase Shifter 97

Aklhlto M!zobuchl and Htdetoshr Kurebayashl,

Mltsub!shl Electrlc Corp

Reliability Evaluation of the RARF Ferrite

Phase Shifter ‘ ,.. 100

Gustav A Llndauer, Emerson Electrlc Co

BREAK — 1430-1500

Low Loss, High Power Latching Waveguide

Switch 103

W S. Plotrowskl, J E Rauer, TRW Defence and

Space Systems Group

Slim-Guide Circulators in C, X, K and U Bands 105
A D’Ambroslo, GTE-Telecomunlcazlonl S,p A

Yig Resonator Circuit with Isolator Property

and its Application to Gunn Diode Oscillator 108

Fum!ak! Okada, Kolchl Ohwl and Yukio Yokochl,

National Defence Academy

RENAISSANCE

PANEL SESSION : “Applications of

Millimeter-Wave and Optical/l R

Technologies” 484

Sponsored by MTT-6 Committee on

M}crowave and Mllllmeter Wave Integrated
C!rcum+, R H Knerr, Chairman

MTT-3 Committee on Optical Techniques,

D B Anderson, Chairman

0,-ganlzed by, Paul J. Meler, AIL

Moderator Leo Young, Naval Research

Laboratory

12

CONVENTION HALL

Filters and Passive Components

Chairman J D. Rhodes, Unw of Leeds
Organizer: R. Levy, MDL

)1,1
030

)1.2

050

)1 3

110

)1,4

130

)1 5

150

An Alignment Technique for Multiple Ball YIG

Bandpass Filters Operating Over Multi-Octave

Frequency Bands ,,. 33

Morris Cohen, Loral Electromc Systems

14-GHZ MIC 16-ns Dalay Filter for

Differentially Coherent QPSK Regenerative

Rapeater’ .,. 37

Y S Lee, COMSAT Laboratories

improvement of Performances of Microstrip

Structures by Equalization of Phase Velocities . ..41

by A E Ros and D Pompel, Unlversn6 de N!ce

A Matched Coaxial-Radial Transmission Line

Junction .,44

R C Allison, R L Eleenhart, P T Grellrng,

Hughes Aircraft Company

A Comparison of Four Overmoded Canonical

Narrow 8andpass Filters At 12GHz ,,, 47

Dr Edward L Gr@fln, Frederick A Young, Hughes

Arrcraft Company

CONVENTION HALL

—
)2,1
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)2,2

350

12.3

410

12.4

430

)2.5

520

12,6

540

12,7

600

12.8

620

Fiber and Integrated Optics

Chairman: G L Yip, McGill Umv.
Organizer’ D, B, Anderson, Rockwell Int’1,

Optical Fiber Communication and Integrated
Optics
E A J Marcatlll, Bell Telaphone Laboratories

Review of Techniques for Propagation In Slab

and Fiber Waveguides’

L B Feleen, Polytechmc Institute of New York

Scattering from an Arbitrarily-Located Off-
Axis Inhomogeneity in a Step-Index Optical

Fiber

A, Safaal-Jazl and G L, YIP, McGIII Unwerslty

quantitative Mode Analysis in Optical Fibers

H, Sh!gesawa and K, Taklyama, Dosh!sha

Unwersny

BREAK — 1450-1520

Scattering Characteristics of a Beam Mode In

Dielectric-Slab Optical Waveguide

M Imai, S Mlyanaga and T Asakura, Hokkaldo

Unwerslty

Resonant Characteristics of Dielectric

Resonators for Millimeter-Wave Integrated

Circuits’

Tatsuo Itoh and Chen Chang, Unwerslty of

Kentucky

Large Bandw!dth Optical Modulators Utilizing

Millimeter Wavelength Drivers’

A E Popa, T K Plant, and R, E, Johnson, Hughes

Aircraft Laboratories

Laser Diode Characterizations for Multi

Channel Applications

Dr C S Kim, General Electrlc Company

,,, 111

112

113

116

,119

121

., 124

. 127



WEDNESDAY,

JUNE 28, 1978 ADAM

A3.1
0830

A3.2
0850

A3.3
0910

A3.4

0930

A3.5

1020

A3>6

1040

A3.7

1100

A3.8

1120

Microwave GaAs FET’s

Chairman. F Hasagawa, NEC, Japan
Organizer. L. J. Eastman, Cornell Unw

A Low Noise Single-Ended GaAs Schottky
FET Amplifier for a 14 GHz Satellite

Communication Application

P. E.stabrook, C M Krowne, E. J Crescenzi, Jr,

Watkins-Johnson Company, and R. E. Stegens,

COMSAT Laboratories

A Technique for Predicting Large Signal

Performance of a GaAs MESFET

H A Willing, C Rauscher, P. de Santls, Naval

Research Laboratory

Intermodulation Distortion Behevior of GaAs

Powar FETS

by Eric W Str!d and Travia C Duder, Far!non

Electric

Intermodulation Distortion in GaAs FETa

J. A Hlgglna, Rockwell Internetlonal

BREAK — 0950-1020

A 7 Watt C-Band FET Amplifier Using Serial

Power Combining Techniques

Peng T Ho, Ford Aerospace & Communications

CorporatlOn

A 1.0 Watt GaAs MESFET Oscillator at X-

Band

Robert M Rector, George D, Vendelin, Dexcel,

Inc.

Phaae Characteristics of I-Band Pulsed Gate

GaAs FET Power Amplifiers

Raymond L. CamIsa, Robert L Ernst, Jitendra

Goel and Herbert J. Wolkstem, RCA Laboratories

Current-Voltage Characteristics, Small-Signal

Parameters Switching Times and Power-Delay

Products of GaAa MESFET’S

M. S, Shur and L. F. Eastman, Cornell UnwersNy

129

., ,132

. . 135

. . . 13B

142

145

., .147

. ..150

ADAM

Filters and Multiplexer
Chairmen: C, Kudsla, COMDEV

R, Levy, MDL

Oraanizer R. Levv. M DL

A4. 1

1330

A4.2

1350

A4.3

1410

A4.4

1430

A4.5

1450

A4.6

1540

A4.7

1600

A4.B

1620

Millimeter Wava MIC Bandpass Filters and

Multiplexer . ..20B

D. Rubln and D Saul, Naval Ocean Systems Center

A Generalized Multiplexer Theory end Design
of Manifold Multiplexer ,., 211

J David Rhodes’ and Ralph Levy’ ‘

‘ Unwersny of Leeds

‘‘ Microwave Development Laboratories. Inc

Extended-Junction Combline Multiplexer . ..214

Peter M LaTourrette and Jerry L Roberds,

Acronetics

Computer-Aided Filter Alignment and

Diagnosis 217

Herbert L Thai, Jr , Ganeral Electric Co

Linear Phase Versus Externally Equalized
Longitudinal Dual-Mode Filters for Space

Application 220

C M Kudsla”, S Kalliantens’, M, N, S.
Swamy”

“ Com Dev Llmlted

‘‘ Concordle Unwersrty

BREAK — 1510-1540

Interdigital Microst~p Circuit Parameters

Using Empirical Formulas and simplified

Model . . 223

Arne B. Dalby, Engineenng Academy of Denmark

Waveguide Bandatop Filter Utilizing Ba, T,9 0,0

Resonators ., .227

Chung-Ll Rem Bell Tslephone Laboratories

Miniaturized Band Pass Filters Using Half
Wave Dielectric Resonators with Improved

Spurious Reaponsa 230

Klkuo Waklno, Toahlo Nlahlkawa, Haruo

Matsumoto and Youhel Iahlkawa, Murata

Manufactunng Company Llmlted

I 13

MACDONALD-CARTIER

Special Session on Millimeter
Wave Development in Japan

Chairman and Organizer. T. Makimoto, Osaka University

B3,1

083C

B3,2

0850

B3.3

091C

B3.4

1000

B3.5

1020

B3,6

1040

B3.7

11OC

Millimetric Waveguide Lirsa in a Ceble Tunnal . ..153

Fumlhiro Nlhel, Kanji Yanaglmoto and Fujlo

Ishlhara, Nippon Telegraph and Telephone Public

Corporation

Low Loas Flexible Helix Wavaguida . . 156
T Hayakawa, I Takashlma, K Inada, The Fujlkura

Cable Works, Ltd , M Miyauchl, Nippon

Telegraph and Telephone Publlc Corporation

The GaAs TUNNETT Diodes . . . 159

J. Nlshlzawa, K. Motoya and Y Okuno, Tohoku

Unlvsrslty

BREAK — 0930-1000

Impedance Measurement of Millimeter-Wave

Impatt Diodes .,. 162
Noboru Kanmun, Kazuyuki Yamamoto, Eljl

Heglhara, and Masami Akalke, Nippon Telegraph

and Telephone Publlc Corporation

Thermoelectric Transducers for Short

Millimeter-Wave Power Meaauremant . . . 165

Itsuo Sugulra and Hiromlch! Toda, Anrlteu Electric

Co, Ltd

Radar Sensor for Automotive Collision

Prevention 168

Tetsuo Tamama, Akira Iwabe, Kazuhiro Ban,

Masanobu Tsudo, Shlgeru Mltsut, Kousaku

Baba’, Masaml Klyoto’, Hiroshl Endo”, Norm

Fujikl”, Mitsubishi Electrlc Corporation, ‘ Nissan

Motor Co., Ltd

Millimeter Weve Propagation Experiment

With Gaostationary Satellite ETS-11 of Japan . ..171

Rlsao Hayeshl and Nobuyoshi Fugono, Mlnlstry of

Posta and Telecommunications

MACDONALD-CARTIER

Chairmen R B. Hicks. Rockwell Int’1
Microwave Systeme H, ogura, Kyoto Inst. of Technology

Organizers: J. Horton, TRW

K Kizuka, Univ. of Toronto

B4.1

1330

B4.2

1350

B.43

1410

B4.4

1430

B4.5

1520

B4.6

1540

04.7

1600

B4.B

1620

A New 40 G Hz Digital Distribution Radio with

Singla Local Oscillator . . . 236

M Hata, A Fukazawa, M Bessho, S Maklno and

M Higuchl, Telecommunlcattons Dwwon,

OKI Electr!c Industry Co , Ltd

Solid Stata Trsnsmit/Raceiva Modula for tha
PAVE PAWS (AN/FPS-l 15) Phased Array Rader . ..238

Donald J. Heft, Raytheon Company

Remote Sensing of Directional Gravity Wave

Spactra and Surface Currents Using a

Microwave Dual-Frequency Radar

Dale L, Schuler, Naval Research Laboratory

A Four Band Millimeter Wave Radiometer

Design for Atmospheric Remote Sensing

by F. E, Goodwin and M. S. Hersman, Hughas

Aircraft Company and J C Shlue, NASA Goddard

Space Fllght Center

BREAK — 1450-1520

Microwave Blackbody Calibration of tha Tires

N Microwave Sounder Unit

Richard S. Iwaaakl, Jet Propulsion Laboratory

Design Optimization of a Satellite

Communications Subsystem

A, B, Bell, L. A. Keyes, C, K, Mok, and A, R, Raab,

Spar Technology Limited

Experiment Plan for Experimental

Communication Sateilita (ECS)

K, Yoshlmura and N. Fugono’ Mlnwtry of Posts

and Talecommunlcations, S Monmoto, Nippon

Telegraph and Telephone Publlc Corporation; A

A 09awa, KOkuaal Denshln Denwa Co Ltd

A Broadband Frequency Dividar in Wavaguida
Robert G Harrison, Com Dev Llm[ted

. ..242

. . . 245

24B

. 251

. . 254

. . . 257



RENAISSANCE

Automated Network
Analyzer Techniques

Chairman Stephan F Adam, HP
Organizer’ E, L Komarek, NBS

C3.O
0830

C3. I
2850

C3.2
0910

:3.3
1000

:3.4

1020

:3.5

1040

C3.6

1100

An Overview of the Six-Port Measurement

Technique 174

Glenn F Engen, National Bureau of Standards

Calibrating Two Six-Port Reflectometers with

an Unknown Length of Precision Transmission

Lina . . 176

Cletus A Hoer, National Bureau of Standards

A New Technique for Calibrating Dual Six-Port

Networks with Application to S Parameter

Measurements 179

Leon Susman, Sperry Research Center

BREAK — 0930-1000

Calibrating the Six-Port Refractometer 162

Glenn F Engen, National Bureau of Standards

The Application of “Thru-Short-Dalay” to the

Calibration of the Dual Six-Port 184

Glenn F Engen and Cletus A Hoer, Nstlonal

8ureau of Standards

A Microprocasaor Controlled Automatic

Network Analyzar in a Microwava Computer-

Aided Design System .,. 186

Per Frdysa, Enk Hammerstad, and Jacob Kuhnle,

The Unrverslty of Trondheim

A Survay of Automatic Network Analyzers

Configured with the IEEE-488 Interface 8US . 475

J K Fltzpatrlck, Hewlett-Packard Company

RENAISSANCE

:4.1

1330

E4.2

1350

:4.3

1410

:4,4

I 430

—
C4.5

152(

Microwave Measurements

Chairman and Organizer E, L. Komarek, NBS

Measurement Techniques for the Attenuation

Constant of Dielectric Image Lines in the

Millimeter Wave Ranga

Klaus Solbach, Untversny Dulsburg

“Two-Signal” Mathod of Measuring the Larga.

Signal S-Parameters of Transistors

Dr P D van de[ Pul}e, Carleton Unlversny, Dr, ‘

S R Mazumder, Ecole Polytechnlque F6d6rale de

Lausanne

Modeling of the Fead-Through Wideband (DC

to 12.4 GHz) Sampling-Head

Sedkt M Rlad, Florida Technological Unlverstty

and Norrle S Nahman, National Bureau of

Standards

Comparative Testing of Laaky Coax}al Cables

by Use of a Two-Cabla Cavity Resonator

D J, Gale and J C, Beat, Queen’s Unwerslty

BREAK — 1450-1520

. 260

,., 263

. 267

270

RENAISSANCE

Late Paper Session

Microwave Transmission Characteristics of
Solar Power Satellites 273

G D Arndt and L Leopold, Lyndon B Johnson

Space Center

14

QUEBEC SUITE

D3. I

0830

D3,2

0850

D3 3
0910

D3 4

0930

D3,5
1020

D3.6
1040

D3,7
1100

D3.8
1120

Microwave Field Theory

Chairman and Organizer’ P Sllvester, McGill Unlverslty

Scattering Calculations Using The 8oundary

Element Method 486

M, H Lean, G Jeng and A Wexler, Unwerslty of

Manitoba

Analysis of Nonuniform Transmission Lines on

Curved Cross-Sections . 189

Patrick A McGovern, Unwerslty of Newcastle

Analysis of a Thrae-Dimansional Arbitrarily-

Shaped Dielectric or Biological Body Ins}de a

Rectangular Waveguide . 192

Johnson J H Wang, Georgia Institute of Technology

Flltar Characteristics of Radial Waveguides

Coupled by Annular Slots ,. 195

B Azarbar and L Shafal, Unlversrty of Manitoba

BREAK — 0950-1020

Fiald Behaviour Near a Dielectric Edge 198
J Bach Andersen, Aalborg Unlvers!ty Centra,

V V, Solodukhov, Moscow Power Institute

A Novel Energy Relation in EigenModes of

Transmission Line and its Application to the

Derivation of Variational Expression for

Propagation Constant ,., 201

Klyomlcht Arakl and Yoshtyukl Nano, Tokyo

Institute of Technology

Spacing Optimization of Arrays Above an

Imperfectly Conducting Ground aa an Inverse

Problem 204

Lucjan A Wegrowlcz, Pol!sh Academy of

Sciences and Federal Institute of Technology,

Switzerland

Effects of Alternating Electric Field on

Cerenkov Radiatton ,. 206

A A Rlsbud and R, G Takwale, Unlverslty of

Poona

CONVENTION HALL

D4, 1

1330

D4.2

1350

D4.3

1410

D44

1430

D4 5

1520

D4.8

1540

D4,7

1600

D4.8

1620

MIC Amplifiers and Oscillators

Chairman and Organizer’ R H Knerr, Bell Labs

4 GHz 3 Watts FET Amplifiar for Digital

Transmission

H, Yokouchl, H. Kurematsu, K Ogawa and

H Ash Ida, Fulltsu Llmlred

A 2W, 4 GHz GaAs FET Amplifiar for Radio

Relay Applications

W E Schroeder and J W Gewartowakl, Bell

Telephone Laboratones

Microwave GaAs Power FET Amplifiers with
Lumped-Elemant Impadanca Matching
Networks’
Hua Quen Tserng and H, Michael Macksey, Texas

Instruments Incorporated

A 5-Watt C-Band FET Amplifier
Dr W C Tsal, Raythaon Company

BREAK — 1450-1520

A 2-6,2 GHz, 300 mW GaAs MESFET

Amplifier

Derry P, Hornbuckle, Hewlett-Packard Company

Tha injection- Lockad-Oscillator as a

Microwava Amplifier of MSK Modulated

Signals

Sunnder Kumar, W J Chudoblak, J S Wlght,

Carleton University

6-12 GHz Transmission Type Dielectric
Resonator Transistor Osclllatora

Satoru Shlnozakl, Takeshl Hayasaka and Kazuo

Sakamoto, Nippon Electric Co , Ltd

Tuning Speed Limitations in Wide-Band

Varactor-Tuned Oscillators

D F, Peterson, The Umverstty of Michigan

.,. 276

. 279

282

.,. 285

288

.,. 291

294

., .297



THURSDAY,

JUNE 29, 1978 ADAM

—
i5.1

~830

\5.2

1850

i5,3

I91O

i5.4

000

15.5

020

(5.6

040

i5 7

100

MIC Components

Chairman R Douvllle, CRC
Organizer, R Knerr, Bell Labs

An X-Band Dual Gate MESFET Image
Rejection Mixer
S C Cnpps, O N!eisen, J Cocknll, Plessey

Research Ltd

GaAs FET Applications for Injection-Locked

Oscillators and Self-Oscillating Mixers

Y Taj!ma, Tokyo Shlbaura Electrlc Company

Wideband M ESFET Microwave Frequency

Multiplier

J J Pan, Harris Corporetlon

8REAK — 0930-1000

Dual-Gate GaAs FET as a Frequency Multiplier
at Ku-Band
Phll!p T, Chen, Chlung-tung L!, and Patrick H
Wang, Hewlett-Packard Company

86 G Hz High Power Impatt Negative

Resistance Amplifier

Masak! Ando, Isao Haga, Nippon Electric Co ,

Ltd Katsuya Kaneko, Noboru Kanmurl, Nippon

Telegraph and Telephone Publlc Corporation

An RF Linear Modulation Circuit
George F Bock, Bernard L Walsh, Hughes

Aircraft Company

A Better Microstrip Connector

Dr R L Elsenhart, Hughes Aircraft Company

.300

.303

306

309

,., 312

.315

,,. 31B

ADAM

Low Noise Techniques

Chairman S Okwlt, LNR
Organizer’ H. Okean, LNR

i6,1

330

i6.2

350

\6.3

410

\6.4

500

i6,5

520

46.6

540

Miniature Spaceborne S and Ku-Band LOW

Noise Amplifiers for TDRSS 3B6

C. Allen, J De Gruyl, P Lombardo, E Ng and H

Okean, LNR Communlcat!ons, Inc

Noise and Transfer Properties of Harmonically
Synchronized Oscillators .390

Relnhard Knoechel, Klaus Schuenemann,

Technlsche Urwersltaet

Low-Noise Low-Distortion GaAs FET

Amplifiers for 6 G Hz Single Sideband Radio 393

K K Agarwal, Y L Kuo, Bell Telephone

Laboratories, Inc

BREAK — 1430-1500

Cryogenic Millimeter-Wave Receiver Using

Molecular 8eam Epitaxy Diodes . . 396

R A Lfnke, M V Schneider, and A Y Cho, Bell

Laboratories

Low-Noise Thin-Film Downconverters for

Millimeter Systems Applications 399

Apostle G Cardlasmenos, John M Cotton, Jr

John R Del Conte, Alpha Industries

Failure of the Claaalcal Circu N Model in the

Analysis of Low-Loss Band-Limited Mixers ., .402

M E, H!nes, Microwave Associates, Inc

15

MACDONALD-CARTIER

B5 1

0830

B5.2

085C

B5.3

0910

B5.4
093C

B5.5
1020

86.6
1040

85.7
1100

B5,8
1120

Microwave Network Theory

Chairman. A Ollner, PINY
Organizer P. Sllvester, McGIII University

Frequency Multiplication by a Prime Number

Using Multiplier Chains .321
Or Alfred I Grayzel, Wdllam Emswller, A I

Grayzel Inc

The Extent of the Similarity Between 8elow

Resonance and Above Resonance Operetmn

of Standard Circulator Junctions ., 323

G P Rlblet, Microwave Development

Laboratones, Inc

On Some Five-Way Hybrid Power Dividers . ..326
N Nagal, K Ono and E Maekawa, Hokkaldo

Unlverslty

A New Configuration Providing Negetive

Resistance at a Higher Frequency than that of
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