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STATUS AND TRENDS IN FIBER COMMUNICATIONS

Sponsored by MTT-3-Technical Committee On I
Optical Techniques

ABSTRACT MODERATOR: M. K. Barno@d, TRW

This session will give a background of fiber optic communications,
describe capabilities and applications of fiber systems, relate fiber PANEL MEMBERS:

links to microwave links in the marketplace and discuss actual in- 1. J. Montgomery Gnostic Concepts

stallations to systems. Experts from both the fields of fiber optic and 2. S. D. Personick TRW Vidar Division

microwave communications will briefly present some aspect of fiber 3. T. Itoh University of Texas

communications, followed by an audience participabon forum. 4. Unidentified Pacific Telephone
5. D. J. Gray General Telephone
6. A. Popa Hughes Research Labs.
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RESEARCH AND DEVELOPMENT TO MANUFACTURING

1
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Millimeter Solid State Devices

MODERATOR: C. P. Wen, Rockwell
ABSTRACT

Microwave devices require comparatively far iess production PANEL MEMBERS:
volume, tighter performance specifications, more stringent material 1. T. Midford Hughes
parameter tolerances and more complex fabrication and testing 2. B. Berson Avantek
techniques. This leads to challenges for automation, labor training, 3. F. Paik Raytheon
capital investment and cost effectiveness that are addressed by this 4. B. Dunbridge TRW
panel. 5. R. Week U.S. Army

6. F. Hasegawa NEC, Japan
7. J. Turner Plessey, UK
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Torrance, CA

Chip Lavai lMPAIT Combining at 40 GHZ
C. T. Rucker, J. W. Amoss, G N. HIII, GaorgIa Inabtute of Tech,
Atlanta, GA
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02Go
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0230
P2

0250
P3

0310
P4

0350
P5

0420
P6

044G
P7

0500
pa

MICROWAVE ACOUSTICS
Chairmar+T. J. Lukaszek

Saw BasedDirect Fmr#ancy Synthcakar
Alan Budreau,RADC,HansmnAFB,MA

SAW Btebiliaed Rcdiosonde
D. J, Do&snn, K. F. Lau, M Y Huang, TRW, Radondo Beach, CA
T J, Lukaazek, ERADCOM, Fort Monmwth, NJ

SAW Ckciiktora UHF Traneit sateiiita
B. Y. Lao, N. J. Schnaler, D. A. Rowe, R. E. D!etterte, Magnavox
Advanced Prod, Torrance, CA
J. S. Schoenwald, E. J Stap4es, J. Wise, Rockweil intl,
Thousand Oaks, CA

Tunabfc MagnetoaMic Surface Wave Oacilktor at 4 GNz !
R. L. Carter, J. M. Owens, W R. Bnniee, Y. W. Sam, C. V. Smith, Jr.,
Umv. of Texas, Arhngton, TX

iC Compatible SAW Osvka on GaAa (invrted)
T Grudkowakt, G. Montiesa, M. Gilden, J Black, Umtad Techmcal Resear[
Center, Eset Hartford, CT

SAW Sandpesa Ffltar Corrrponsnfa for Mfcmmre Systems
D E, Alien, F. S Hcknemeli, Motoroia Inc, Sccatadale, AZ

A SAW i~ Dimctkn+inding and Frequency MenWkaW
Mathod
Oirk Kbae, Wiil@m Skudera, ERADCO’M, Fort Monmouth, NJ

MeWICW@C Wave ~ -~
C. E. Nothnick, J. F Biiiing, Westmghouae, Beitrmore, MD
M. R. Daniei, T D. Adama, Weetinghouaa, Pitabwgh, PA
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SAN FRANCISCWSAN JOSE ROOMS

PLENARY SESSION — Charrnar+S. B. Cohn, S.B. Cohn Associates, Los Angeles, CA

845 The Very Leqe AITSY Radio Tek 0925 Noise in Analog and ~gifel Miwm 1025 Biological Effects & hfedieel AP@i 1105 Voyager Encounter with SATURN

-F wave Communications cations ef Efdm-magnetii Fti

Dr. Peter Napier, National Radio Astro- S. Olc.wt, LNR Communications, Haup
Dr. E. C. Stone, Physics Dept., Cal

O. P. Gandhi, UmversW of Utah, Salt Tech, Los Anglee, CA, Chief Scient@t,

nomy Obsewato~, %corro, New pauge, NY Lake CIfy, UT

Mextco
Jet Propulsum Laboratory

The des!gn of effment communication The talk will hlghhght rephcable bio-

The recently constructed Very Large
On November 12, 1980 Voyager One

systems IS baaed upon careful trade- bahaworal effects and medical appilca-

Array (VLA) radio telescope allows offs in component selection and top-
swung past Saturn sending back a

bons, mcludmg hyperthermla for cancer

solar system, galact!c and extra gal- Icgies that assure that the infonnabon
wealth of Information atmut the giant

therapy. A new ANSI C95 rewm-
actIc aatronomtcal objects to be !m the transm mad signal IS racoversble

planet. Detailed obsewatlons of Saturn’a
mendsd safety standard, Its rationale,

mapped at centimeter wavelengths at some predetenmned quahty relatwe
rings revealsd unsuspected structure

and the past, present and future rC,Ieof
with readutmns of tenths of arc to noise. This paper will quahtativeiy

and rapid changas Voyager aiao d@.-
electro-magnetic b!o engmeenng WIII

seconds and aensdwltes of approxl- and quantltatwely dscuas the mapr also be presented
closed new satelldes, returned Images

matel y 1Oil mlcro]anskies. parameters that affect this racaptlon
of prevmusly known ones and ob-

qualty, m both analag and dlgtal com-
served the !nteracflon of the satellites

municabon systems. Pararnetera such
and rmga wth Saturn’s radlatlon baita.
The space craft passed just 2500 miles

as antenna noise, nOIae figure, Ibcal above Saturn’s large planet size aatel-
oacillafion nose, mtemsodulator nose, hfe Tdan makmg measurements of Its
amplitude and delayed distottlon AM to
PM conversion, etc WIII be covered

atmosphere.

and cuwes showing tha stata-of-tha-ar’f
of the key microwave comwnenfe re-
Iatad to these parameters will be pre-

sentad

BREAK—1 005 to 1025

WEDNESDAY A~ERNOON, 17 JUNE 1981

SACRAMENTO ROOM SAN FRANCISCO ROOM

MICROWAVE AND MILLIMETERWAVE SYSTEMS PHASED AND ACTIVE ARRAY TECHNIQUES
Co-Chairman-H. Sobol, Rockwell Chairma*R. VanWagoner

0205 A Phaea Alignment Network for Space Oiieraity Combining

CM

0200 A Scanning Switch Matrix fer s Cyfindriael Army

G. L, Helter, H. Mmdema, Ball Telephone Laba, North Andover, MA 399 R1 K. J Keeping, D. S. Rogers, J C. Sureau, MIT Lincoln Lab, Lexington, MA 419

0225 Oimet Generation of MSK Modulation at Wrcmwave Fmquenciee
Q2

0220 Beam Steering Antenna Control Teahniquse
Surmder Kumar, W J Chudob!ak and J. S Wlght, Carleton Umv., R2
Ottawa, Canada

A R. Skafvold, Naval Weapms Center, China Lake, CA 422
402

0240 35 GNz Astive APSRUre
0245 A Diefeetric Resonator Fitter aa Low-baa Oalay Efsmerrf for 14-(N+z R3
Q3

M. F. Durkin, R. J. Eckatein, M D. Mills, M. S Stnngfallow, R. A. Neldhard,
On-Seard 4-phsee PSK Demedufetii Motorola Inc., %xXtadale, AZ
L Accatmo, A, Angeluca, CSELT-Centro Stud8e L.?dmraton, Telecom-

425

mumcazlorx, Tonno, Italy 405 y400 The Uae of lMPAITS in Atik#e Arrays
S Hamiiton, G Stem, Hughes Awcraft Co., Cancga Park, CA

0335 14-Gf-fz Offferetilal QPSK Oemedulator for Re@rweh
428

04
“ve Sefeffii

Repeater 0320 Bmedbend Duef-Gete GSAS FET Gmtinueuely Vsriebfe Phsea

G. Ohm, M. Alberty and D Rosowsky, AEG Telefunken, D7150 Sacknang,
R5 Shtir

W Germany 408
M Kumar, H. C. Huang, R. J. Menna, RCA Reaaarch Ctr, Pnncston, NJ 43t

0355 Chahnafff ReeeiveJ COVefiIIg 26 to w GHz with Planar
0350 Active Microwave Power Combiner/Oivider Using Dusl Gate MEaFET

Q5 lntagmtad-Circuit Cempomsnte
R6 J J. Pan, Hams Corp., Melbourne, FL 434

P J Mefer, K. D. Breuer, L. D Cohen, N. Womnfzoff, L, Lepore and 0410
J Gunther, Eaton Corp , AIL DIV., Dssr Park, NY

A Continuously Varfsbfe Ku-Band Pheee/AmpMude Centml w“fa
411 R7 Y. Gaat, H C Johnson, RCA Resaarch Ctr., Princston, NJ 436

0415 A W-Band Cofsemnt Pulee-Compreeeion Radar Trenaceiver Using
Q6 Linsar Frequency Nod”lafion

C. Brennelse, M Beeba, T Klhm and R D. Waglem, Hughes Amcraft
Co., Cancga Park, CA 414
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PANEL SESSIONS

WEDNESDAY EVENING, 17 JUNE 1981

2000-2200

Panel Session SACRAMENTO ROOM
MANPOWER PROBLEMS IN MICROWAVE AND

ANTENNA ENGINEERING

Sponsored by MIT and AP

ABSTRACT

A panel comprised of prominent members of the microwave and MODERATOR: R. E. McIntosh, U. of Mass.
antenna engineering profession will give their views on the appropri-
ate interaction between industry, government, universities and the PANEL MEMBERS:
IEEE with respect to manpower requirements in applied electro- 1. V. Golindo-lsrael J.P. L.
magnetics engineering. The panelists will also reply to questions 2. J. Guerrera Cal State Northridge
posed bymembers of the audience. 3. R. Lewis Raytheon

4.1. Peden Univ. of Washington
5. L. Young N.R.L.

.

Panal session

STATE-OF-THE-ART OF MMISLIB MM WAVE RECEIVERS
SAN FRANCISCO ROOM

Sponsored by MTT-4-Technical Committee on Submillimeter
Wave Technique and MIT-14, Tech- 4
nical Committee on Microwave Low
Noise MODERATOR: Sven Roosild, DARPA

ABSTRACT PANEL MEMBERS:
The evolving state-of-the-art of millimeter and submillimeter tech- 1. C. F. Krumm Hughes Research Laboratory

nology will be presented. A diverse set of requirements from the 2. D. H. Phillips Aerospace Corporation
large area of potential user groups makes system tradeoffs at this 3. J. G. Oakes Westinghouse R&D Center
early stage a necessary task. The overlap region between millimeter 4. R. Decker Rockwell Science Center
and submillimeter wave receivers will be addressed as well. 5. R. A. Pucel Raytheon Research Laboratory

6. W. R. Wisseman Texas Instruments
7. J. Turner Plessey Research

m

Panal session

IMPACT OF GaAs ICS ON MICROWAVE SYSTEMS SAN JOSE ROOM

Sponsored by MlT-g---Technical Committee on Digital Micro-
wave Systems

ABSTRACT
The performance of state-of-the-art digital and analog GSAS ICS MODERATOR: J. Whelehan, Eaton Corp., AIL Div.

has attracted the attention of mtcrowave system designers because
of the potential for either lower cost, lower noise, wider bandwidths or PANEL MEMBERS:
higher data rate systems. The future impact of GSAS ICS on micro- 1. Jesse Taub Eaton Corp., AIL Div.
wave systems will be discussed by a panel of leading industrial 2. Frank Goodwin Hughes Akcraft Co.
experts. Limitations imposed by material quality, power dissipation, 3. J. C. Wiltse Georgia Institute of Tech.
on-and-off chip delays and packaging will be addresmd. Audience 4. H. Hieslmair ERADCOM

participation will be encouraged to promote the exchange of ideas 5. M. Luhman UCLA

and information.

...
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THURSDAY MORNING, 18 JUNE 1981

SACRAMENTO ROOM 1 SAN FRANCISCO ROOM

LOW NOISE TECHNIQUES BIOLOGICAL EFFECTS AND MEDICAL APPLICATION
Chairman--S. OkWit Chairma~W. R. Adey

r
Oeoo A Low Noise Solid Stcte Amptiir for Rcplaccmsn t of a Kc-esnd 0600

S1 TWTA

27 MHz Wavcguids Appticctom for Locslized Hypmthcmia Trcct-
T1 rncnt of Ccnccr

P. H. Wolferf, J. D. Crowley, F B Fank, Varran Aseooatea, R, W, Paghone, F, Sterzer, Microwave Tachnolcgy Ctmter, Prmc&on, NJ
Palo Alto, CA 441 J. Mendackt E Fnadenthal, C E@tstem Monte fiore Hoapltal and Marhcsl

0620 Coofed Low Noisa GaAa Monotiiic Mixers at 110 GHz
Ctr, Bronx, NY 463

S2 B J Chtton, G D Alley, R A Murphy, W. J. P!acentm, I H Mrcczkowsk! 0620 Micmsfrip Loop Rsdisfon? fer Loccl Hyparthamria

and W Macrofwulos, Lincoln Lsb., MIT, Lexington, MA 444 12 I J. Bahl, S. S Stuchly, Univ. of Ottawa, Ont., Canada

0s40 A 4 GHz Low Noisa Gaxs FET Amptiier
J. W Lsgendqk, Academ!sch Z!ekenhuls Utrecht, Utrscht, Holland

S3 LI Hao-Mo, Hebet Semm3nducfor Research Instttute Sh!@zhuang,
M. A. Stuchly, Radiation Protecflon Bureau, Ottawa, C)nt., Canada 465

HeLw!, China 447 0e40 A Ncw Opficci Taehniquc for the Mcasumrmanf of Tcnrpemfurc in RF

0s30 Impscf of Low Neise Tschrmfdgy en Present and Futura Sfccem
T3 and Mlcrowcva Fiafda

S4 Systems (Invited)
K A W!ckershem and R V Alves, Luxfron Corp, Mountain V!ew, CA 408

H C. Okean, LNR Commun!cat80ns, Hauppsuge, NY 450 0900 Non+eitutbhg Tamperctura Pmba end Tharmegraphy Maaaurwnanfe

1000 H~hly Raliebla Low Nek M*Wave Mixem with Whkkar-
T4 in Micmwcve Oicfhcrnry

S5 Centcctcd Hcercycemb Oiodcs
G. Kantor and C. Hochul! Bureau of Radlolcgcal Health, DIV of

Joerg Schrofh, AEG Telefunken, D-7900 Ulm, West Germany
Electronic Pmducta, Rcelwile, MD

451
470

1020 A Subhamronicclly Pumpsd Fin-Line Mixer for SsfeIlife TV
0s20 Clinicsl RF Hyparfhamria (Inwtsd)

S6 Recaiver Appliccfiena
T5 F. Krtatian Storm, UCIA .schccd of Mschcme, Los Angeles, CA 473

Gunther Begemann, Instltut fuer HochfrequenzWchlk, Braunschwaig, 1010 Tha Effects of Hgh Powar Micmwavc Pulces M F+sd Blood C-ells and

West Germany 454 T6 the Relation to Trenermemtwene Themrsl Grsdiits

1040 Analysis of Bcicnced Subhannenicslly Pumpad Mixars wRh Un.
Susan L. Gartner, A W Friend, Naval Medical Research Instdute.

S7 symmetrical Oiodas
Bethesda, MD

R G H!cks and P J Khan, Umv of Queensland, St Lucia, Brisbane,
K. R. Foster, Umv of Pennsylvama, Phlladalphla, PA

Auatraha
H, Howe, Jr, Microwave Assmates, Burlington, MA

457
476

1030 Micmwava Thcwing of Frdzan Pecked Red Bfeed Cells
-m Nancy L Campbell, Naval ocean Syatema Centar, San Disgo, CA

J. Drewe, San Diego State Unw, San Diego, CA 479

1050 Appiiccfion et Memctrf-hfheda to Efccfromcgncfic Bieldglcai Inmgirrg
T8 M J Hagmann, O P Gandhr, D K Ghodgaonkar, Umv of Utah,

Salt Lake CIfy, UT 462

1110 Microwave Imcging: Nunw?iccl simulstidn and Raauffq
T9 M F Iskander, R Mam and C. H Durney, Depsrfment of Elwfr!cel

Engmaarmg, Umv of Utah, Salt Lake City, UT 463

I

SAN JOSE ROOM I SAN DIEGO ROOM
I

MICROWAVE FIELD AND NEIWORK THEORY GUIDED WAVE OPTICS AND SIGNAL PROCESSING
Chairman-S. March ChairmaA. K. Butler

0600 Propsgcfion Psranrefars of Ceupled Microafrip-iika Transmission 0s30 Tha Infagmfed Opfic Spcfmm Analyzar-A Fimf I)answwfmfirm

U1 S. K Koul, B. Bhat, India Insttute of Tachnolcgy, Centre for APPIIad VI T R Raganath, Hughes Research Lsba, Mahbu, CA

Research m Elscfromcs, New Delhi 469 J Lee, Hughes Amxaff, Carfabad, CA

0820 Hybrid Medc Anaiysia of Microctrip Lines err Anisotropic Substrates
T Joseph, Hughes Alrcraff, Fullerton, CA 515

U2 A M E1-Sherbmy, Am Shams Umv, Ca!ro, Egypt 492 Osoo Guided Wave Qpfkal RF Spccfmm Analyzer (Inwted)

0640 Analysis et Micmstrip Lirrc on Swrrkenductor Substmte
V2 D. MergerIan, E. C Malarkey, R P Pautlenua, J C Bradley, A L. Kellner,

U3 M An fmurg, J P Wloffe, F Gcdon and Y Garault, Lalmrato!re
M O. Mill, Weatmghouae Electrlc Corp., Baltlmore, MD 517

d’Elecfronlque des M!crcendes, L!mcges Csdax, France 495 1000 A Garrsrcfii T~Oimsnsiorrsl coupfcd—kdc Analysis of Cumsd

Osoo Wave Prepagafiin in Inhomogeneoua Anicofmpic Rccfcngular
V3 and Chirped pariddic Struofuraa in Open OiataeMc Wavagukfaa

U4 Wavaguidcs by ttw Effective Index Mcfhod
Zong-Q. Lm, Shu-Tong Zhou, Wdiiam S. C Chang, S. Forouhar,

M N Armenlse, M DeSar!o, Umversta DeglI Studt dl, Bari, Italy 49e
J Delavaux, Unw of Cahf. San DIsgo, LsJolla, CA 520

0e40 Impmvad Techniqus fdr Evaluctien of Stof D~inuitii in
1020 Nonmoiprtxcl Propsgction Ctrcmcfcrietii of ViG 7hin Film

U5 Rectangular Wavcguide
V4 Tetsuya M!zumoto, Yosh!yukl Nate, Tokyo Insttute of Tach , Tokyo, Japan 522

P K. Park, G J Stern, Hughes Aircraft Co,, Cancga Park, CA 501 1040 Expstirnent on Light Intansfty Medulatiin Sasad on Guided-to

1000 Oesegrnantsfion of Twe-ttimanaioml Micmwava Circuits and its
V5 Radisfion Mede Coupling in i+efe~stmcfure Thin Film Wavegukte

U6 Appficcfion to Strip-fine Power Dividers
H Onodera, I Awal, M Nakaj#ma and J. Ikenoue, Kyoto Unw,

K. C. Gupta, P C Sharrna, R Chadha, Indian Insttute of Technology,
Kyoto, Japan 525

Kanpur, India 504 1100 PolarizctiomRofcfcd Rcdicfion Conversion in Efccb’opfic Wavaguidas

1020 A Gcncrafii f+porf c~ ~~io”
V6 S. Yamamoto, Osaka Unw, Osska, Japan 528

U7 Gary R Simpson, Goadyear Aarospsce Corp., Ltchfleld Park, AZ 507

1040 Pmjecfive Mctrix Trcnsforrrrctions in MiCMWaW Ncrwork TfmOrv
U8 Ross A SPeaale, TRW, Rsdondo Beach, CA 510

m
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WORKSHOP

THURSDAY, 18 JUNE 1981
083&1700

(and continuing FRIDAY, 19 JUNE 19S1)

SANTA ANITA ROOM A

WORKSHOP ON AUTOMATIC RADIO FREQUENCY MEASUREMENTS

Organizer: H. George Oltman

Sponsored by: ARFTG (Automatic R.F. Techniques Group) and MlT-l 1

Dates: June 18 8:30 A. M.-5:OO P.M. (Thursday)
June 19 8:30 A. M.-5:OO P.M. (Friday)

This workshop covers state-of-the-art developments in computer-aided design, simulation, measure-
ments, and calibration techniques-both software and hardware. The workshop will include short
presentations and a panel discussion on millimeter wave network analyzers, both manual and auto-
matic versions. Automated RF measurements and computer-aided design support equipment will be
presented and demonatrated. A tour of the TRW automated RF measurement and calibration facilities
will conclude the workshop on Friday. Registration also includes dinner on June 18 and lunches on
June 18 and June 19.

xxv



WORKSHOPS
FRIDAY, 19 JUNE 1981

0830-1700
-

WORKSHOP ON AUTOMATIC RADIO FREQUENCY MEASUREMENTS

Organizer: H. George Oltman

Sponsored by: ARFTG (Automatic R.F. Techniques Group) and MlT-l 1

Dates: June 18 8:30 A. M.-5:OO P.M. (Thursday)
June 19 8:30 A. M.-5:OO P.M. (Friday) SANTA ANITA ROOM A

This workshop covers state-of-the-art developments in computer-aided design, simulation,
measurements, and calibration techniques-both software and hardware. The workshop will
include short presentations and a panel discussion on millimeter wave network analyzers, both
manual and automatic versions. Automated RF measurements and computer-aided design
support equipment will be presented and demonstrated. A tour of the TRW automated RF
measurement and calibration facilities will conclude the workshop on Friday. Registration also
includes dinner on June 18 and lunches on June 18 and June 19.

WORKSHOP ON “POWER GaAs FET’S”

Organizers: J. W. Gewartowski
H. Q. Tserng

Sponsors: Mll_-8-Technical Committee on Microwave and Millimeter Wave Integrated Cir-
cuits

and
MIT-7-Technical Committee on Microwave and Millimeter Wave Solid State De- SACRAMENTO ROOM

vices

This workshop will cover selected topics of current interest and important in the field of power
GSAS FET devices, circuits, and applications. Invited papers WIII first present overviews on
device designs, circuits, modeling and characterizations. Questions, answers, and general dis-
cussions from the participants will follow the presentation. In the afternoon, the participants WIII
be divided into three groups to hold detailed discussions from all the attendees.

WORKSHOP ON “ADVANCED COMPUTER AIDED
DESIGN TECHNIQUES FOR THE 1980’s”

Organizers: L. Besser
S. March

Sponsor: MlT-l-Technical Committee on Computer Oriented Microwave Practices

This workshop will address the latest in computer aided design (CAD) techniques for micro-
wave circuitry and will offer insight into the merging integration of computer aided design,
computer aided manufacture (CAM) and computer aided testing (CAT), and a single entity,
computer aided production (CAP).

in the morning a number of invited speakers WIII present overviews followed by questions,
SANTA ANITA ROOM C

answers, and discussions. The topics to be addressed by the invited speakers WIII include:

Linear and Nonlinear Circuit Design

Fully Interactive Analysis and Synthesis

The Latest in Handling of Active Design and Circuity Discontinuity

The Latest in Modern Optimization Computer Layout and Topological Design

CAP = CAD + CAM + CAT

After lunch the workshop attendees will split into smaller working groups to further discuss the
salient output of the lecture and to offer ideas on any aspect of computer aided design.
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