
1112 IEEE TRANSACTIONS ON MICROWAVE THEORY AND TECHNIQUES, VOL. MTf-35, NO. 12, DECEMBER 1987

1987 MTT Symposium Digest
TABLE OF CONTENTS

Technical Program Contents

Session A
Ziegfcld Room: Opening Ceremony

8:30 a.m. -10:00 a.m. Tuesday, June 9, 1987

welcome M, Steve March

Dr fJdV. M. Qu,ddy
Dr R.) K.grwada

Kc} note Address M, L,, Be,,.,

Session B
Ziegfdd Room: Joint with Nlmmlithics Symposium

- Non-Linear and Pow er Circuits

10:30 a.m. to Noon Tuesday, June 9, 1987

B-1
10,30 a.m.

B-2
11:00 a.m.

B-3
11:20 a.m.

B-4
11:40 a.m.

Gable

Ch,mnmn D R Che”, Mmmv.ave Monohth,cs, lnc

Co-Ch.mnm Z J Lemnms, Ford hhcmele.tromcs, Inc

Nonlinear Mudding for hKWCs (Invited) 85

Do” E\[re,ch
He. leti-Pat!..rd, Microwavt Technology Dl>~wm,
S,.[3 Row, CA

Ka.lfmd hlonoldhic GaAs Power FET AmptifJers 89
H L Hung A Ezzeddme, L Huldemm, F Phellips, J Alhson,

A ComMd, T Sm!lh, and H Humg

Curmat L.bormxIe,, Clark?b.rg, MD

Widebmd L2.As hl%ilC Receixer 93

D C Yang, R Est.. d,an, T S Lt. and T ON.10

TRW 1“. , M!cr”wJve and hfdluncIer.W.\e Technology Center

Redond. Beach, CA

1.6 GHr GaAs klNIIC Linear Attenuator with Integral Drivers 97

T A“dmde, G Lamm, R Bmtcm

P.cdk hl.nohthm. Inc

Su”nyv.le CA

Session C
5, 6, 7 Room: Computer-Aided Design Analjsis and Synthesis

10:30 a.m. to Noon Tuesday, June 9, 1987

c-1
1030, In.

c-2
10:40 a.m.

c-3
10.50 a.m.

C-4
Il:ln ..m.

C-5
11,30 .l,ln,

C.6
11,50, m,

111

Chmrmn tilr!.h L R.hdc, Compact S.Rw.re

s@le AIM> t)cal \h$dding of Cais MESFET Nwdinear Behaw.r 103
T K...,, .nd F J Row”b..m
W.,h, n#o” Un,ver,,ty,

St LrauI,, h10

Large-Sig.al \lodcli.g of Ga t% P.\%er FF.T Amp!, fiers 107
h! A Kh.t,h,ddch, R J Trcw d“d I J Bahl*

Elccm..l and Con, PuIerE.z,neMI”g Deparime”t

Nonh C.r<>l]n. Sm. U.,,
R.lmgh, NC

‘ITRGTC, Ro.”oLc. VA

Opti”mm Dmign of y.” Lmem P.\$er FET AmpliJJers

C Guu*, h{ C.nu.de, $. D RO.WCI*, A Ce<\ey *., J Ohregon..

,i”d A Bert**

+IRCOM L’”,. crw. de Lmwges, France
.~Th,,,,,,on C,m, pm.”,) DHM h!. w Fmc.

Chmrab.ed P.,\cr %rms \na!j ,i~ of Intermod.ldtio. Dktortion in a
>11.SF ET %mpltfier: S,m.1.tion and J?.pcrmw”t lt5

G W Rh> “c and M B Steer
f3.P.IrmWnI .f E1.cmLd ..d Computer En$meermg

Nunh C.ro[md S1.1. U“wersny,

Rdc)gh, NC

The Spcctrd B.l:m cc: ,$ Gm.r.l \letbod for trial> sis of Sonlinear
31icro\> .,. C,rtu,[< fJri\ e. b> %.”. flarm$)n acall, Related Gc.rrat.rs 119

hf G.) r.!, E Ngoy., R Q.mc, J R..\\cI, J Obrcpon

Umver\ml dc Lmogc,, France

hlodeli.g of Circ.1.r 5pimJ Inductors for kl%llCS 123

I Wolff

Dcpt <>1Elect E“gr

IIJL\h<Irg Lln,,.mty, FRG

.nd H K.p., t., Swmcm AG, M.nchen. FRG

Session D
Gable 3, 4 Room: klicrowave Filters and hlultiplexers

10:30 a.m. to Noon Tuesday, June 9, 1987

D-1
10:30. m.

D-2
10:50 a.m.

D.3

11:10 a.m.

D-4

11:20 a.m.

D-S

11:30 a.m.

D-6

11:50 a.m.

Ch.mmm R V Snyder, R S hftcrowave Compdny, Inc

Qu.+L.* P.St Qw.\i-~JJiptic S] mmetric FiJter 129

M C Hon.”

MCH A..cxmte>

Thousand Oaks, CA

DM.ctric High. Po*cr Bundpa\\ Filter Lking Qwarter-C”t TE,,,

Im.ge Rcww.1.rs for Cellular BMe Stations

T Nhh,h.wa, K WM... K Twmoda, Y I&h)k.wa

Mumt. M.riuf.ct”rmg Co Ltd

Ky.m, Japan

Canonical Jf.ndpass F!lters Vsing Duiil->f ode Dwlcctric Resonators

Y K“b.y ash,, and K Kubo

Dcpmmncnt of Elecmcal E“gmetrmg

Swt.rm U“wers,ty

Ur.wa, S.mna, lap..

Dual hf.de Dielectric Rcso..tor Ftlt.rs M ithout Iris

K A Zak! .nd C Chen

Electnccd Engmeermg Dep.nmmt

Um\ersny of Maryland

College Park. MD
A E Atla
C.rma CmpormOn,
950 LE”ftml Plaza S W
Wush,”gton. DC

Q.adr”p!..% lode Filters

R R B“mm a“d A E Wdb.ms

C“mmt L.horamrvss

Clar!.sburg, MD

hl.tchc’d Four Port 11) brid Filters

C I Mobbs

133

137

141

145

149

F]ltr”mc Cmnponcms, L(d

Sh]pley, UK

Session E
Ziegfeld Room: Joint with Flonolithics Symposium

- Low Noise Techniques

1:30 p.m to 3:00 p.m. Tuesday, June 9, 1987

E.t

1:30 p.m.

E.2
J:50 pm

E-3

2: JOpm

E-4

230 p.m.

1:30 p.m.

F-J

1:30 p.m.

Ch.mm” V N.,r, hlmoml., Inc

C<>-Chalnn.n S Moghc. Pacdic Monohth!cs

+. 2-20 GHr, H,gh-G. in, hfo”olithic IiE\lT Distributed Amp fitier 155

C hi.hmmto, R L,IR”c, S B.ndj, N D.y, J Eck.stem, C Webb,
C Yum, .“d G Zd.stuk
V.nm Bt,m.rch CLWW,

PJ1O Alto, CA

State. of-the. art l..~ YOIW f%% >1ESFET a“d hlonolilhic Amplifier

U%mg Sh.llom 1.. ln)pl.nlt-d Cha””els
K G W.. g md S K W.mg

Hughc. Awcr.ff Cornp..y

T“m.nce, CA

A Lov Yoi.c D,strihuled Amphfier with Gain Control

C P H.t. hm\un, W km..”
A\ <t”[ck, 1“.
S.mt. CLM. CA

W ide-1<.nd tlu”oh[h,c G.AJ Ph.w J3ctwtio” for Homod)ne

Rt-cqdio”

P J..., V P.uher, and P Daumche

Lc!h,,r.mms D’~kc1rO.lqUe Et De Ph>vque ApPhqu6

Lmw&Brc.mn e\, France

J61

165

J69

Session F
Gable 5, 6, 7 Room: ilIicrowave Integrated Circuits

to 3:00 p.m. Tuesday, June 9, 1987

Chmm.. C B.”hch.h, NarLJJ M,,r”&avc

J{l#h Q Jle[cctri. Resonator Freq”e.q Biwnmi”ntor 175
S F,edxt”,zko

F“rd A.c,)\p.ce md Cmmn.nmauom C.
Wc,f.m Dc\.lopm, ”l Ldboram.m

Pd. Alto, CA



IEEE TRANSACTIONS ON MICROWAVE THEORY AND TECHN1@JES, VCkL. MTT-35, NO. 12, DIECEMBER1!187 1113

F-2
1:.tO p.m.

F-3
2:00 p.m.

F-4
2.20 p.m.

F-5
2:30 p.m.

F-6
2:50 p.m.

A Migh Guin G.4, h! ESFET Frwpmnc> Q.adrupler 177
E CmrmrSo, .nd F Correra

Unwcrwd.dc Dc Ss. Paul., Brazd

L1”i.Pfm,ar MIC Balsnwd Multiplier - A Pr.pmd of New Structures

I“”, MICS 181
H Ogawa, T Hmota, .md A Mmagawa

NTf Electrmd Cotmn”nma!mns Lab

N~ppun Tdegr.pb and Telephone COQ

Yokowka-Shl, Japan

Stabifimlion and Power Combining of Planar Microwate Oscillators
with a“ op.. R.sow.t.r 185

S Young ‘and K D Stephan

DcpI of Electm’al ,md Computer Engmeenng

Umvcrmy of M.\$dchuseos

Amherst, MA

Fast S\%itching X and Jiu Band Multi Frequmcj DielccOric

Rmon.tor Owilbitur Lking a Single GaAs FET 189
A P S Khmna .nd R Sooho

Avmlek Inc

Smt$ Clara, CA

A Len-Noise L.fhmd L3i.lcctric Rcum.1.r Sti.bifimd Micr..trip

OwilfMOr 193
E C N,chmh. and P ,4 Green
Wcwngho”w Dcfcn.e .nd ElccIro”Ics Center

B.hmmm, MD

Session G
Gable 3, 4 Room: Couplers and Power Dviders

1:30 p.m. to 3:00 p.m. Tuesday, June 9, 1987

G-1

1:30 p.m.

G-2
1:50 p.m.

G-3

2:10 p.m.

Lx

230 p.m.

G-5
2:40 p.m.

Ch.,ml.n Peter L.ToureOe, ConwOant

S.Bmld !$fodc Coupler Design For Antenna Feeds 199

Gerry Seek
D.tron S>\tmns, l..

Sin), Valley, CA

Impedence Tr.n\ forming 3.dJf H> brids 203

R G.pta, S Ander\.”, and W Getsmger

Com..t L.bor.wrtes

C1.r!.sburg. MD

An.l)+i, .nd S) ntbesi\ of T Triplatc Branch-Line 3dB

Coupler Bawd on Ibe Planar Circuit Theory 207

T Anad. and J Hsu

K.nag,wa UntwrWy

Yoh.h.m.-sha, Japan

M. Oiple-Port Power Di\ id.rslCombiners Circuits Using

Circ.fi.r Micr.$lrip Disc Configuration 211

hl D Abouz.bra
MIT Lmmd” L.kmmmy

Lexington, MA, md
K C G“pta

Um\er\,ty of Colorado
Boulder, CO

A W idehand Fbdine Poner Di\idcr In a hlctidlimd Plastic
Hou$ing: Dcmgn and Performance 215

J R.xm.

Botr!et Tech.”log!es, 1..

Cadet.. Place Onmno, Canada

and R Vahldmck

Umwrs!ly of V!ctorta

VtcIona, B C , Canada

Session H
Gable 5, 6, 7 Room: Joint with hkmolithics Symposium

- M\lIC hltmuf%cturabiiity

3:30 p.m. to 5:00 p.m. Tulesday, June 9, 1987

H-l
330 p.m.

H-2
3:50 p.m.

H-3
410 p.m.

H-4

4:30 p.m.

Ch.mnm Jarne< Schcllmberg, Hughes Atrcralt Co

Successful Autonmtcd AROY Attachment of GaAs tvfMICs 221

J S t%wo

Tex.is Inmument<

Dallas, TX

Low Cmt M\fIC ln\ertimi Using Thick Film Processing 225

A Bctmer. B H.nd).y, and P S.bsbury
V.,,.. Associates

S.”!. Clara, CA

A L“w CO%l Pac@!ing/’fe5tfng Procedure for
hl.”td.<l”ri”g GaAs MhOCs 229

R l?~fa”dmn, D Yang. S Ch.”, S L!., R K EIIN
TRW Mtcrowave and .Mdhmetcr Wave Tecbnulogy Center

Rm2””do Beach, CA

A Lon Noise GaAs MlflC Satdfite Downcon\erter f.r the

6 to 4 fXiJ Intel$at Band 233

A R Harvey, F J Cotton, R M Eaton and P D Cooper

Pies\.y Research

Caswell, England

Session I
Gable 3, 4 Room: Biomedical Aspects of I$licrowaves

3:30 p.m. to 5:00 p.m. Tuesday, June 9, 1987

[-l

3.30 p.m.

1.2

350 p.m.

1.3. .
4:10 p.m.

1-4

4:30 p.m.

1.5

4:50 p.m.

243

Cfxanrmn Arje Row., RCA DJ\ id S.rmdf Re,earch Cemer

A Ne,, Tjpe or Ligbtncigbt Low Frequency Electromagnetic

1{) perlhcrmia .4ppficator 239

R H Johnson

Royal hldwry College of Sc!cncc, Shr!venham, UK

A W Precce

R<>>d I“finmry, Bnskd. UK

J W Hand

H.nunw\m,th Hmpoal, London, UK
and 1 R lames

Ro)A M,br.rj College. Shnwnham, UK

Regional I [eating of Thsuc vmb Control or $pplicafed

P“,! er and tiith >Fini mired Lcahagc Radiation

J Bro\e md G F1..hmecker

[nwlufe of H]gh Frequency Technxque

u.,. of the Bundeswehr
Mu”wh. FftG

Optimal Source Di,trib.tion for M..im.rn Pcmer Dissipation
at the Center of a Lo\\) Sphere

C M RappapoR md F R Morgenthal.r

MIT

Cambr, d&e. MA

hlmwremmt of Dielectric Properticb of fliulogicd Sub4ances Using

Impro,cd ,Dpcn.Ended Coa.ial Line Rcmuitor Method 251

X Dcmms, L LIpmE and J Zhlyan

Dep.mfmcn! of Radm & Elcctmmcs

Sh.ngh., Untv.rs!ty of Scmnc. & Tcchncdogy

Sh.nghd!. P R China

The Use of ComiA Prob., ror Preciw Df.lcctric hl.asureme.tx

A Rce> .Iu.at ion 25s

247

R Ep,fem

D.$d S.n noff Rc.c.mh Cemcr, Prmc.ton, NJ

K R, F“,ter

U“wcr.,[y or P....) Ivdm,!, Pbd.td.lph l., PA

a[ld M Gcmlt
Drcxd UmwvWy, Pb,l.d.lpbw PA

Session J
Garland Ballruom: Open Forum I

3:30 to 5:30 p.m. Tuesday, June 9, 1987

J-1

J-2

J-3

J4

J-5

J-6

J-7

J.8

J-9

Tbe Noi>e fLeba\ ior of an 1.Jection-Loched Magnetron

Reflection Amplifier

R D Weglmn and H A Leach

Hugbm Am’raO Company

Cmogd Park, CA

Rxfii.1 Line St”b$ hnpro+e Perrorm...e or Microstrip

Impedance h~.tching ?-+twork
J L Hutcbmgs

Co.ncd (CWS.,emt!l and I.d”stn.l Rcwamh

J+etona, South Afnm

Linearization of Diode Detector Cbaracleristics
C Zh.owu and X Bmch.”

Dept of I“fornmt,on Elmtm”,c5

Tsmgh.a Umversoy

BelJmg, China

Statistical Amd)sis of Simulated Automatic Network

Analjzer Memurmmus

V Satoudeh a“d M Rcas

EIP MKrowave Inc

S.. Jose, CA

Measurement of N.”. PfmIar Dielectric Samples fAi”g an Op.”

Resonator

W F P, Chm and B Chambers

Dcp( or Eleclro”,c a“d Electnctd E“gr

Umversoy of She ffwld, UK

Precise Meawrwne.t hfeth.d for Temperature

Coefficient of Microwave Dicl.ctric Re,”w.tor 11.terial

T N~$htk.wa, K W.hr”o, H T.un”ra, H T.n.k. and
Y lsh,kmw

Murata Mfs , Ltd

KoyotcI, Japan

Microwave !%a”ni”g hficrmcopy Ow Planar Structure

Diagnostics

R J, Gutm’”n, J M Borrego, P Ch.krah.tm and

MS Wang

Rcnswlaer Polytcch”tc inst.

Troy, NY

W ideha”d klem.reme.t or !40”$t.ndard Tra.smiwio” Paths

R G.rvw, J TtmJm and S Hay.,

H.rry D,.monJ Labs

Ad.lphi, MD

Slcdd> .St.tc’, Qumi-Stmd?-St.te and lr.n\ient-State Analjses of

V. I.) Line Discrmni.ators ror I“lf %i,e hfciwurement

J Rum

hl!m.m) of Elwuomcs
Sb,j,.,h”mg, Ch,na

261

*

265

269

273

277

281

285.

289



1114

J-IQ

1-11

J-12

J-13

J.14

J-15

J.16

J-17

J-18

J-19

J-2o

J-21

J.22

J-23

J-24

IEEE TRANSACTIONS ON MICROWAVE THEORY AND TECHNIQUES, VOL. MTT-35, NO. 12, DECEMBER 1987

An Imprwed \l,crow m e In.trunwnt for On-Line Continuous
IIonit<ming <d \\ oter Cuntmt [“ crude oil

L Y.. X...

So. Ictb .r M,.ro*aves

CIE, Shmgh.!, Ch!na

A Pr..dcd %Ie(hod for C.libv.ting a Coa.ial Xmse %.rce with

. \\., cg. ade Standard

Y K.[<> .nd 1 Yohmhmta

R.dm Elt.lr<mc. %.tmn

Elt.!r(>lcchn, <.l L.tmmmry
Ib.r.th$. Ken, Japan

J-2.5
*

Rcm”ant Frcque”c) St.hil it) AniJlj SIS of Dielectric Rmo”ators

utlh Tumnx \lech.nisms 345

F Hcrnmd,,-G,l, R Pme,-Lcal a“d A Gebaum

TL’kf,,n,ca

hl.dr,d, Spa,.

A Rrwdh.nd Groow G.,dc C..plcr for hIillimeter-W>a.e
,\ppl, catmn5

R V.dIldIt.k .md J R.xton

fJcp.rlrnmt of Elemnc.1 Engm.ermg

Un,\crwt) of VwmrIa
V,.!,,,,., B C Canada

,,,,(! J R“x[o”

B,,ir,ct rc. h 1.<

Or>l.m<,, C.,”.d.

T.n.hk \Va\.guide.lc,. blLcr<,slr,p Tra., ition for hl,llimeter

W a.e ipplic.tmns

A K Sh,rm.

RCA Laboratories

Prmmtm, NJ

Opt[mum S) .[he<t~ of S>mmclriml JJranch.W’.\eguide

Dmectional Couplers

P L Cmle

(CSELT, Phf)
Ton”., Italy

t Cen.mlimd Thwm) of Tapered Tra”wniwm” f.i”e %Iatchi”g
Tmnsf.rnwm .“d I.jmmctrt. 180° Co.plem Supporting \c>.-TEM

hlodes

P Prmn.mck
CO\l DEV Ltd

C,mhndge. C.nad.

and P Bh.ma
D.p.mmmt of Natm”al Dcfmse,

Otv.wa, C.mda

De,ign Tccb”iq.m for G. IS Logic Boards

W R C“ruc, .nd R R“dn,ck

RCA Labor.mnes

Prmcet”n, NJ

B.nd, top Filter m Nortrmiiatme Dielectric \Y.\ cg.idc ~~ing

Rectangular Resonators

J A G M.lhcrbe .nd J C Come.

Dept of Elecmmc, and Comp.tcr Engm.mmg

UnwerWy of Pretoria
Soulh Afn.a

W%i<perinR.G.Rmy hlodm of f)iclcctric Struct”rm Application

to Mdlimcter \Va\e B.nd,top Falter
X H J,.., P Y Gudl.n, L A Bmm.dez, and P Auwnmy

F.CUR6 De, S,,,.,.s

U“(versIt6 De L,m<>ges

France

A 0.5-4.0 GHz Tun.ble fl.,”dp.$,. J’dlcr LMtIg 1 [G Fdx” Grow. by

LPE

Y Mur.kmm, T Ohg!ham .“d T O!.mmto

Sony Corpor.o”n Rew~rch Cc”ter

Y “koh.rna, Japan

O.tcrm,n.tie” of 0“.1 \lodc (J Factor, prom }lcwurcd Data
W P LVhel.,, Jr

Dcpt <>fElc, tr,..l ..ct CmnDu!., En$meermg

N.~ il..,,,, St.te Ll”,vec,)t)

L.. Cm<,. Nk(
.nd D h., !.,

L)nnerwy of M1.f,wpp, MS

A JJ,mdpms b-ilt.r L ,ing H@Q JJmlectric Rmg Rcs.nators
Y K,,h.} ,!\h) md M k~,”ep,,h,

S.,,. ”,, Um.cr,ny

1,,.=,, S.,,..),, J,p.”

A Grow cd \fom,hh,ch Comb.Line Ftltcr Suppressing the

Tbtrd Ilarrn”.ics

Y 1..1,, L1 hl,j.,.h,, O Isbw3. and F Taked.

hl, h.h,,h, Elmw,c Cmp

Km.s,x a J.pm

18-30 GJ{. IJru.,db.”d 11.rmoni. R.Jcct Ftlter

T N Yen, Y C Sh,h. .nd L Q B“,
hlhl-W a, c Tc,h”, dog) J“c

T<>rr.nce CA

A P1.rtw Int.cmtcd A.1.nn.! a“d Becci\ m Fru”t E“d
V D H,,.ng T Uw.n,, .ind T I[ob

D.qwmwcIr of Ele<m..d ..J Computer Engmeen”g

L’n,, cr.try of Texa>, Amtm, TX

ICRF \\., e C.upl!IW and Optimu.ti <,” of a Dielectric.FiJled

\\.! eguKie Launcher

1 [.,, md J %h.rer

E1.. mL’.l md Computer i%~,n.crmg Dept

L’n,, cml! <,f \\ >. . . ..t.hl.d.. o.. WI

I Iigh-f’”wcr, SbtnU-t-Pulw- F.rming Circutts

R G.r\cr, R Tan and hl Berry

1l.rry Ulmmnd L.bs

Adcl[> h,, hlD

A Rigor.”. Fmld An.l)sh of MuJfilayered SAW Devices
W J Gb,l.en, and P hl V.” den Berg

DdiI UmverMy of Technology

The Nerhedmds

J-26
291 349

k. Cfiicicn( Elcctromagncti. kw.[),is of krhitr.rj Microstrip

Circu,ts

J C R.ut,o ml R F H.mngton

s) rWUW u.,~~r~dy, NY

295

299

J-27

J-28

J-29

3s3

357

Spc.lrn-Jhml.in ,$z1oI> ,is for JJiclectnc A“tc”na Loaded with
hlct.llic Strtps

T H \\u md K S Chen

Zbc))).mg U“!. wty,
ILmyhw, 7hc]pmg, P R of China

and 5 r Pc.g

N.m York in.ttl”tc of Technology

Old We.th”ry , NY

Rcwrmnl Frcqm”cics of the A.,.l S) mmctric blodes in a

I)tc[cctric Rm.”ator

W C Cbcn md h! Mogh,,dd.m
J3cpt <,f 171ccu,c.,1 ,md C,,,,, p.tcr E“g,”ecrmg,

L),,l\cr.>ty <,{ 11),,>”,s

U,h.ma, IL

A Gener.h.cd Oe.cript,.. of the Spbcric.1 Three.1,.jer Rewmator

w ,th a. Ammtmpic J)i.l.. tric Material

1 Wolff

Dept of Elccmml Engme.n”g

Dui~h”rg Un!ver,,$y

W Gmm.”y

303

361

307

J-30

J.31

*

365

N.mcr,cia[ Spectral M;trix Method f“r Propagation m Amwtr”pic

Lajcrcd Mcdm

A A M“,f,f. .nd K Zak,

Dept of Elwtncal Engmeer,ng

U“,ve,wty of Maryland

CollcZe P.rL, MD
a“d C M Kmw”e

Electron,., T@mcdogy D,,,,,..
NRL
W..hmgtcm> DC

311

J-32
367

Compact Grating Str.cl.re for Applic.ltinn to Filters .nd Rc.omdors
for Alwo[itb,c hlicrm%a,e Integrated Cu’c”ib

T H Wmg and T Roh

Umverwy of Texas

Austin, TX

0“ the Ccm.i$temj .FTw” Con, mlmnal Co.pled.%lod. Formulations

for P.mRcl Dwlwtric Waveg”ides

H C Ch.ng

Dep.mmm of E1.cmcal E“gmeen”g

Na[xm.1 Tanvan UmwrWy

T.,pe!, Tam... Repubbc of China

An.ly~i~ of the Tm”mti~. ion Pmpwtie. “f Gmundcd Finline

on ~.isotropic S.b~trates
A B.yer .nd D Kother

Dm<hucg U“tverWty

Depmtnm”t of Elecmcd %gmcen”g

FRG

315

3J9

J-33
371

J.34 37s

323

379J-35

J.36

J.37

J-38

.3-39

Tbe hletb.d “f l.i.c~ for the A“.l~si~ of PLmar Wtmcguidm ha, img
U“imkdly &nt\otr.pic Substmtcs

B M Sb.rnll and N G AICXOPOUIOS

Elc.meal Engmeenng Dept

U“tvwwy “f Cal, fom,a

Los An@s, CA

327

383

387

391

A (kmerah?cd Di,pcmi, e AnaI~\t\ “f Jntegrn fed Circuit

Tr.nwm,wm J,~.e Wr.ct.re, ,“ kn,wtropic S.h$trates

A G D A.,...,., kf R G hf.,., D A Rogers* and A J Gmml.**

V.>, of R,. Cr.nde, Bmzd
*Nu”h D,,k,.ta Sv.w U“,,

F.rgo ND
++s!.,. L,.). “f C.mpm.s
Bra?<l

f3ual Bounds Var,ati<uu.i Fern>.1.tm” of Sh,n EfT.ct Pr.hlems

P \i .Id<m ..d I W,>]ff

D.P[ <>1E1.ct E.gr

Du),h.rg ~,1,.e,,lly
W G.rm.ny

331

333

395

399

403

A. Ad.,pt,, e Yp.ctr.al Rmponw >I<>dcli”g Pr.d.d.re for
AIultt.p<ml \\a\e~”,de Junctions

J -F Lm ..J Z J Ccnde,

fh+mmcnt of Ele.m.,d .nd Compuwr Engmc..ng

cm,:,, hlcll,,” Umv.rs!ty

Pm.burg, PA

A L t,,fi.d I 1>hr,d \lode An.l, si, for Planar Tra”wmibsion Lines
M ,tb \lult d.) cc I\<B[r(,piC/,\ r,i\(,fr<,pi. $.ub,t rate

R R %1..., >.,and R H \l.cPhte

Dtp.mmmI of EICCI,,..I Ln;,ncecmg

LJn,bcr.,[>of Wp.l.rloo

C.nadf.

337

341

J.40

J-41



IEEE TRANSACTIONS ON MICROWAVE THEORY AND TECHNIQUES, VOL. MYT-35, NO. 12, DECEMBER1987

J-42 Ferrite Phase Shifter Finite-Jhnent A.al)sis Including Losses 407

G ForterTe, P H G~e?berx n.d E Laroche

Thomson Sern, conductors

M.ntre.d, France

J-43 The Absorption Character of Ferrite-Ceramic Complex Material 411

D Z Zhang

Nammal R.search Imtoute of Radar

China

and Y X Zhang
Sims R.. Be~y.g 3RD Radto Apphances Factory

Chtna

J-44 Micrmwme Fqrrite Dual.Mude Pularizidio” Technology 415

X YnveI, J R.”pet and L Sh,gen

Nmqmg Re>earch Inmtute of Electr.mc Technology

Ch,”a

J-45 A Bandpass Filter Using Circular Oiscontinuities in Nonradiative

Dielectric Waveg”ide 419

J C Obver and J A G Malherbe

Depatiment of E1.cmcd and Computer Engmeenng
Umverwty of PretOna

South Africa

Session K
Ziegfeld Room: MNIW Technology and Applications

8:30 a.m. to 10:00 a.m. Wednesday, June 10, 1987

K-I
8:30 a.m.

K-2

S50 a.m.

K-3
Y1O a.m.

K-4
9:30 a.m.

K+

9:.lfJ a.m.

Charm.. J Honon. TRW

Application of Grating-Fdfer Techniques in Micrmtrip to Obtain

Narrov band MiOinwlcr. Wave Bandpass Filters with Low Radiation

Losses 425

P K ILdame. and G L Mmhae!

Dep.rmmnt of E1.cmcal and Computer Engmeenng

Umtemty of Cab fom!a

S.nta Barbara, CA

Recent Ad\anccs i. the hfoddfing and Performance of
Milii”wler Wave I.P and G.,4s VCO’S and Oscillators 429

L D Cob.., md E Sard

Em>” Corp. AIL Dwts$on

Melv!Ile. NY

A 94 GH7 Sj.chro.imd OsciOat.r-Ch.in for Fast, Continuous
360” Pbme Modufiation 433

H Batth

AEG Aktmngescllschaft

Ulm, W Germany

Millimeter W’.we Ch.tractm’islics of Fresncl Zone Plales 437

D N Blxk and J C W,bse

Georg!a Tech Research Imtnute

GcorgIa lmmute of Tecbn.iogy

Atlanta, GA

35 GHz Low h’oiw [{EMT Amplifier 441

J M Scbcll.nh.rz, M V Maber, S K Wanz, K G Wang and K K Yu

Hughes Awcmb ?omfx.ny

M#cmwav. Pmd.ct~ Dtv!smn

Torrance, CA

Session L
Gable 5, 6, 7 Room: Microwave Measurements

8:30 a.m. to 10:00 a.m. Wednesday, June 10, 1987

L-J
8.30 a.m.

L.2
840 a.m.

L-3
8:50 a.m.

L-4

910 a.m.

L-5

930 a.m.

Charm.. H George Ohm.., Jr , Tecom Indum,es

A Nondestructive Microwa*e Beam Lead Diode Measurement 445

J F W’bm md S J ParIsI

M; A.COM. Inc

Bwbngtom MA

A Measurement and Cabhmtirm Technique for the Accurate
Mem”rentc.t of Ampbfier S Parameters 449

h{ R... .nd V Sotoudeh
EIP M,crm+ ave. In.

San Jose, CA

A. 18 to 26.5 GH. Wmeguide Load.P.11 System Using
Acli\e-L”.id T.”i”g 453

K K.tzebue. T S Tan and D McQuate

Mwrov. me Technology Dwmon

Hcwle[l-P.ckard Co , S..ta Rosa, CA

Dielectric Constant Ewi.ation of Inwlafing hfaterials:

an Accurate, Practical hlemurement S)stem 457

J A W.Is$

Dep.r!menl of Phys]cs

WcvCe\tcr Polywxhmc [n,t]mte, MA

and D A Hawks
ASIC Package Engmeermg
D,@d Equipme. t C“rp Hud<.n. MD

illef hod for Dctmmi.i.g Dielectric Properties of Solids

from \fe.murements 0“ J’uheri.cd Materials 461

S O Nelson

U S D.PI of Agrtc.lture
Athem, Gmrgta

L-6 Diekctric and Tenlperature Mc.lw’enlcnt~ During hficro~ave

950 n.m. Curing of f?po%y Rciins in a Swccpiog Rcwm:mt CaI ity

J Low, M Fm.el, J A~mu~?cn* and M C Hawley

LJtpt of Cbemul Eng!ncermg
*Dcpt of Llccmcal Engi”ccrmg & Sy,tcm Scmnce.

hl,ch,gm State Umvemty, E.I,! Lm.mg, Ml

1115 ‘

465

Session M
Gable 3, 4 Room: Communications Systems

8:30 a.m. to 10:00 a.m. Wednesday, June 10, 1987

M-1
%30 a.m.

nr-z

8:5o a.m.

M-3

9.]0 a.m.

hl-.l

Y30 a.m.

M-5

9:.to a.m.

Chatnnm Pet.r G Petrel!s, TRW

Performance of a Ka-tkmd S’atelbte System Under Variable
Tranxnitted S@nal Power Condftio”s 471

G F.jd..ua and R Kerczewskt

NASA LewI$ Research Center
Cleveland. OH

Pha5e Tratm.nts in fhg)tai Radio Local Oscillators 475

M Znojka.. tcz and B V.,sdak~s
Nonherr Tdccom Cm.dd LTD

Montreal. Canada

Power Amplifier for Micrmvme 13@al Radios wmh Inherent

Ph.w C0rnpen5ati0.

P Bum, D G.lerman, P Ntdke

Northmc Tdecom

St L.”rent, Candda

Advanced 6/4 CU. Recei+er for Space 4pptication

L D“q.e, :S JarvIs, G Gatb*, and R Dmn

SP.r AcrOy>.Ce Ltd
Montreal, Canada

*E.ropt.n Space Agency

GH. Band Monolithic Modem lCS

H K,kucbl S Kotmka, and M Umehlra

479

483

487

NTT Elwtnc.1 Commurnccmmh L.buratorms

Km.gaw., lap..

Session N
Ziegfeld Room: – Focused Session -

Ad!ances in Nlillimeter Wave Systems (60-230 GHz)

10:30 a.m. to Noon Wednesday, June 10, 19S7

N.1 (I”$itcd)

10.30 a.m

N-2 (1”. ifed)

10s0 am,

N.3 (Imittd)

lJ:IO a.m.

N-J (Invited]

11:30 a.m.

Cb.mmin J.me5 C Wdtse, Georg!d rech Rcse.rch lnstll.te

Recent Ad+ances in Millimeter Wave Instrumentation for

Radio Astronomy 493

J M Payne

Nm<>.al hb. Astronomy Observatory

Tucson. }iZ

A S.rwe, of Ad\anced De>el”pm.”ts i. Millimeter Wave

Sed,er Front Ends 497

T T F..{;
TRW

Redo”cf. Beach, CA

A High Pwer Coherent 95 GHz Radar

(HIPCOFL95)
J C Buttmvorlh

Geor@ Tech Rew.rch Inmlule

Atlmta, C,A

Recent Ad,ances i“ G)rotro”s and Free Electron Lasers

R J Temhm

499

503

P1..ma FLlwcm Cmter, MIT

Ccvnhmdge, MA

Session O
Galble 5, 6, 7 Room: Noise I$fcasurements

10:30 a.m. to Noon Wednesday, June 10, 1987

o-t
10:30 a.m.

o-2
10:50 a.m

Cbwmm Stephm F Ad.m, Adam Mtcmwave Cons”b!ng, Inc

A New Mem.rcment S}stcm for Oscillator Noise

Cb.wacteri. ation 509

A N R,ddle

Avantek Inc

Mdp,tas, CA

and R J Trew

Noiih C.robrxI State Umverslty

Rde,gh, NC

%ficroum e N“iw Ch.racterir.t ion of (LI Is Nlf7SFETs hy

On-!\ afer Me.surem.nt of the O“tp.t N.iw C“rre”t

MS GUIJM*, O P,tmh,, Jr S E Rownbd.m and P T Grcdmg
Hughes Remmh Labordfor,es
M,dtb”, CA
*LIW,e,,,,y “f ll[,.., s at Ch,cago

513



1116

0-3
11:10 am,

o-t
11:20 a.m

o-5
11:40 *.ITI

IEEE TRANSACTIONS ON MICROWAVE THEORY AND TECHNIQUES, VOL. MTT-35, NO. 12, DECEMBER 1987

Q-9

Q-lo

Q-1 1

Fast $ettling, Low Noise K. Band Fimdamentd Btpolar VCO 579

A P S Khmn.

A$.mlek in.

Santa CLU., CA

A New Automated %iw and Gain Parameter Mc.s.rement

System 517

V-A Htrsch and T H Mlers

Ball Aem,fuce Syw.ms Dwmon

Boulder, CO

The Jl\aluatt.n of Phase Noiw in Low Noise Oscillators 521

D hl Harmon, M J H<IW.S and R D Pollard

Dept of Electrical and Elw’tromc Engmeermg

Umverwy of Leeds, UK

New hldlimcter W’ave Noi,c S“urces Mith Iligh Rdi.bifity 525

P To”,. N F.rn..dez. J G1.$dmme and E Crtst.1

Long Term Stability of DROS Compared to Crystal Oscillators 583

K R Vaman

RocLwell Interntm..al

DaRa~, TX

Lo,! Phaw No15c XIKFJ.B.nd VCO 587

D A Boyd
Em,. Cum hf ,.mn . . . Products Dwm.n

S.n”y vale; CA. .
Hc*lett-Packard

P.lo Alto, CA
Q-12 hficro$$mc R. Ti.ta!,cc of Gallium Arwttide and silicon

P. I-N Oiodes 591

R C.vcrly

South..,tem MAW U“werwty

N D.flm.uth, MA

and G Holler

M; A.COM Smut.nd.c!”r Products

B.dmgton, MA

Session P
Gable 3, 4 Room: Rsdar Systems

10:30 a.m. to Noon Wednesday, June 10, 1987
Q-13

Q-14

W R.nd Cr<,,.har Ifixers lntc~mted Entirely cm . Sin@-Sided

S.bstr.t. Ywldi.g 15 CR. Ins fmtmeous Bandwidth 595

s Low

CONI DEV Ltd

Camhmfge, C.nad.

Ch,mman KIYO Tomly as”, General Elecmc Co

Sobd Stale Tr.n\miller/hlodulalor for tbe Mode Select

Airport Beacon S) item Sensor 531

T ,bl Nclwn, M J Remhan, K J Y.., O A P.ltomk and R K P.lmer
Wcw”ghou\e Electric Cmp

Bah,mom, MD

9.J GH. Integrated Mo”.pulse Radar Dornonstrat.r 535

C E Burnett

lvfarcom Elc.tmmc Devtces Ltd

Lmcol., England

Self Adaptme Ba.dpaw Falters w~th Applications to

‘Frequency Set-On’ Oscillators

J D Rhodts

F]ltmmc Components Ltd

Ch.destown, UK

Noise in Pulsed bficrowave Systems

C W.ng, E Cmarnarm, A Sk.ntzans. J Bender a“d R Campbell

P-1

10:30 a.m

P.2

10.50 am,

P.3

11:10 a.nl

P-4

11:30 am

Diode Pb.w Shifter and hlodcl i“ }1’avcguide 599

J A Lest., ,md C M Jackson

TRW
Rulo”do Bc.ch. CA

and K Ch.”g
T,... A & &l LJ”(”mty, TX

Q-15 W:de-Band True Thne Delay Phase Sh,fter Device

P R H.rczfcld, A Dwyoush

Drexel U“, vemty, Phd.de]phm, PA

M KKb

Thcmm, & Betts, Rant.”, NJ

s Siegel
RCA, Oawd Smnoff Lab. Pnnceto”, NJ

and R S“ref

RACD/ESO

Hmsmrn AFB. MA

603

539

543

Ra)theo” Co

Bcdfwd, hfA Q.16 A No%el Whwherless Schottky Diode for Millimeterand

Submil)irtwfm \V., e ipplic.tie”
W L B,.hop, K M. K$”..Y, R J M.rca.ch, T W Crow.,

and G Green
Department of Electrical Engm.en”g

U“,versNy of V,rgt”ta, Charlottesvdlc, VA

607

611

Session Q
Garland Ballroom: Open Forum 11

1:30 to 3:30 p.m. Wednesday, June 10, 1987

Q-17

Q.18

Q.19

Q.20

Q-21

Filled lm.ge Guide for SIiOimeter-W’ave Ctrc”its

h! Q Sht and D H Jmng

Pekmz U“wersny

Bmy. g,Peopl<’? Rep.bhc of China
Multioctmc hf.l[ itbrow Actiw Switches 549

D L D... P G Ashcr, and C D Chang

Hughc, A!rm.ft Company

Totr.”cc, CA

Q-1

Q-2

Q.3

Q-4

Q-5

Q-6

Q-7

Q.8

A Tunable Grating Impedance Transformer

JDXU

N<mh*emer” Polyl.ch”~cal Umvermty

Xi.. Sh.a”x!, China

●

& Cornp.r.ti\e St.dj of TEGFET and illESFET Large Signal

Chari.ctm,, tics and Satumtron Mechanisms 553

M We,,,
Tbom,.” S.n,,c<,nd.ct”rs. Ormy, Fr.nc.

md D Pmhd]s

UmvcrNIy of M!cb,g.n, Ann Arbor, MI

A No, el Technique for E\al. ation a“d [.tegratm” of Co”.ectorless

(Drop-f”) >Iicrosaw Components
D Hmmn

Gmecal hlwmwave Cwp.ratm”
Anulyvdle, NY

613

617
C“n>pmWne St”d) of Phase Noise m HEMT and MESFET
\ficrowa\c Oscillators 557 Co.pli”g Between H) hrid Mode Dielectric Resonators

K A Zak, and C M Chen
E1.ctncat Engme.nng Depatment

L!mvermy oi hfmyl.”d

College Park, MD

M P,>uy.egur

LAAS d. CNRS, Toulouse, France
J G,,tfeu,l, J F Saulcrea”

Un,,crwt Pml s~b.t,m, T.”lou~e, Fr.”c.

a“d J P Forte,

Cmure Nat D Etude\ SpaIIalm, Toulou,e, France
Evact Calculatim of Scattering Parameters of the C.pki”ar

- Slot Tmn~ition i. a Unilateral Fmfine Tech”cdogy

O P,’o”, J P Lcfevrc, V F Hanna

CNET, lwy-Lcs-M”.lmeaux, France

and J CNeme

L.d,ur.kmcs Structures R.y.””antes, Rcn”m Cedex, France

621

625

A this hl”n”blhic 6 GHz Low-Noise Ampbfier for Satellite

Receivers 561

R Mo[t

COMSAT Labommmes

C1.r!.sburg. MD Q-22 A.aljsis of VLSI Interconnect Strml.res

L Cum, Q x., a“d K J Webb
U“,vermy of Mwyla”d

College P.uk, MD
and J A McChntock
bldr!)” M.r,etta Labs
B.lttm.re, MD

hli”iatw. GsI” Block for Satellite Cmmmnicatim Trwscmws 565

A F.lhy, R Br.vm .nd E Bel”h,>ubek
RCA Lah<>ramr,e,
Prm<eto”, NJ

A GaAs Micro,, we M ISFET with Extremely L“w Dtstortio” 569

G G Zho., T c.tm a.d R Chen

G(,uld 1“. bf!C,”W!!Ve Products D,,,,,,,.
S.. Jo%, CA

Q-23 T.ward$ a V“ifi.d EWtc,e.t Algorithm for Characte~i~i.g

The Planar Periodic \Ya\eguides

K W. and P SC!g.et

Labomtmm D’Elelectrom.gnctthm. Et Opt,que Gwdee
ENSRG

629

633

The D. fc,r,,..hlc.Ch. nn.l hl.dcl-A New Approach to Htgh.Frcq.cncy

JII,.,JF ET ~I”dcling 573

F Cm-m, A E,kmd. run, H B S.qumr. and R Jahket.

M. I [m ?vl.r,.l. L:tbor.kmc\ G.m!m Munohthtcs

ff.d(, more, MD

Grenohl?. France

CcntertnE and Tulera”ci.g the Co”>po”ent~ of Fificr.w .,. Amplifiers

A Mac FmLmd, J PurL M“ce

Q-24

Dcpmmm[ of Ele<tr,ml Engmcertng

Umver\,ty of Idaho

Mmmw , Idaho

and D Loescher, K O,c@, a“d T Ferguwn

S.nih N.imml L,dw,r.tones
41buqucrq”e, NM

L<..d.Li”e Aml>sis in the Frcqumc) J30nmn with Distributed

Ampbfi.r Dc,,g” EWllpkS

M L S.bb, D E D.%,.., a“d H K H.h”

Wc,f,n:h,,”.e Elcctr,c Corp

B.l[m,orc, MD

575



IEEE TRANSACTIONS ON MICROWAVE THEORY AND TECHNIQUES, Vf)L. MTT-35, NO. 12, DECEMBER 1[987 1117

Q-25

Q-26

Q-27

Q-28

Q.29

Q.30

Q-31

Q.32

Q-33

Q-34

Q-35

Q-36

Q-37

Q-38

Q-39

Q.40

Analjsis of Diwo.tinuifi.s i“ Optical Wa$t’guides

1 B Dawm and B )vf A R.hm.n

Umvermty Colltge

London, UK

637 Q-41 Computer Aided fJcsign hlodds for Unilatcmd Fin fines with Finite

MetaOi.:dio” Thickness and Arbitrarily I,omfcd Sbd \Vidths 703

P Pmman!ck, R R Manscnu

COM !3E,V Ltd.

Ctmbridgc, Canada

and R H, MwPh,e

Umvemty of Wdt.doo

Ontario, (Canada

Puff, an Interactive M,crowa*e Computer Aided Design

Pr”grdm for Personal Computers

R C Compl”n W L Wdlmm, .“d D B Rutledge
Dtwv”” of Engmeertng and Appbed Smmce

C.bf.mu Inmt.tc of Technology
Pmadma, CA

An Automatic Decomposition Technique for Device Modefing

and Larp,e Circuit Design

J W Bandler and Q J Zh.mg

Elecmcal Engmeermg Department

Ivfcfvfa,tei Unmcrslty

Hdmdton Canada

Modeling the Dispersion in a Suspended Microstripline

R S Tom=

B<>btet Technologms, Inc
Cadeto” 1>1.,., Ontario, Canada

and P Bhama
Dep.rmmt of N.tm”al Defense

OItaw a, C).tmio, Canada

An Almo~t-Periodic Fourier Transform for use with

Harmonic Bafance

KS Kunden, G Sorkm and A SangmvannkVmcenteOi
Umvemt] of Cabfom,a

Berkeley, CA

Gencrali7ed Analysis of E. Plane Septa Discontinuities

A Rong, S Li

Nmjmg Inst,tute of Technology

N.n)mg, Cbma

Optical Cro%talk D“e to Electrical Coupling i“ High ,Speed

L1Nh03 641

Q-42

64S

P Perbmmer, J E Bar.. and Y S,lberhq
Bell Commumcmons Rcwarch

Red Bank, NJ

Optodcctr”mc Gcnerati”. and Sm.ing of hlillimeler Wa.es

A P DeFonzo a“d C, Lutz

Umvemty of Mawchusett$

Amherst, MA

Generation of Kilo\, att/Kil”wdt Rroadlmnd Microwave Bursts

with a Single Picowcond Phot”co.duclivc Switch

H A S.yadhm, M G L, and C H Lee

UmverWy of Mtiryla”d

College Park, MD

Large Signal Modulation of Semiconductor Lasers with Optical

Fecdhack for Milfirnetcr Wave Applications
V M C“”tmrm

Naval AM Dev@nnc”t Center
Wmmsler, PA

and A S D.yoush and P R Herczfeld

Dre.d Umversoy

Phdaddphm, PA

Optically Controlled hbllimeter Wave Phase Sh,fler in a Metallic

Waveg”ide

G Hadj!co~tas and J Butler

Southern MethodN Umvermty

Dallas, TX

and M Scott

LTV Aero,pace & Def Co

Dallas, TX

A New Generalised Approach 10 the Design of Micrmva,c Oscillators

Y Xuan and C M Snowdcn
Depamnept of Electncd & Electron,. Eng,”eenng

Umversoy of Leeds
Leeds, UK

A Refractory Self-A figned Gate Process f“r Mo.obthicatly

C.mhined Microwave and Digital GaAs lCS

A Gemberger, R Sailer, E Gnffm. H Smgh,

1 Bahl and M Drmkwme

IT? Gdbum Ar$emde Technology Center

Rmn.ke, VA

Analjsis of Multiple. Step RadiaI-Resonator Wa\eguide Diode

hf”.nts with Appfimtion to lMPATT Oscillator Circuits

B D Bates

Dep. flme.t of Elecmca] and Electro”,c Engmeermg

U“,vemmy of Mdho”rm

Au<traha

Absorbed PoNer Distrib”tio” in Heart Lung System Due to

Microwave Irdiatio” at 75o MHz

J Beh.n
School of Envmumvs”wd Sc!ences

Jmv.hml.l Nchm Umvcrs!ty

Ncw Ddht, Indm

Dielectric. Res””ator-Stabilized Second Harmonic Ka-Ba,td

bficr”strip G“”” Oscillator

S Zhong-Lumg and C Nmg
Dep.mnent of Radm Engmeermg

Na”)t”g [.st,t.te of Technology

NanJmg, Ch!na

Edge Corrections for Micrmtrip Planar Analysis hfodeb

H A Burger

Goodyear Aerospace Corporal!on

Lmhtield Park, AZ

Characterization \fethod a.d simple Dmig. Formulas .I’

MCS Lines Prop”~ed for hlMICs
E Yana,htt., K R Li, E K.neko. and Y Su..kl

Umv.rwty of Electro-C.mmunimttons
Tokyo, l.pa”

Global St. bifhy Analjsis of Microwave Circuits by a

Fr.q.mcj-Domain Approach

V R,zzob

Dep.mmnt Dt Elcclromca

Um\m~]ly of Bologna

Bologna, Italy

A Nen

Fondaz$ one Ugo Bordom

Bologna, Italy

Analysis Equations for Sbidd.d S“sp.ndcd S.hstr.te Mimostrip

Line and Broad$ide.Coupled S1rip fine
Y sh”, x Q, Y Wang
Depamnent of Rm3,0 Engmeenng

Narqmg l“sm”te of T.ch”ology
Nanyng, Ch!”a

The Effecti, e.ew of Four Direct Search Optimization Algorithms

R W Rhea

ScK”tdic Atlanta, Inc.
Atlanta, GA

707

Q.43
6A9

653

709

713Q.44

657

Q-45
717

721Q.46

661

Session R
Gable 5, 6, 7 Room: Guided W’Bves

1:30 p.m. to 3:00 p.m. Wednesday, June 10, 19$7

Cbmnnan Prof Jeffrey B Knorr, Naval Powgraduate Schuol

Simple AIwl) tic Formulas for Dielectric Waveg. ides

S T Pe”g

727

New York lmtoute of Technology

Old Weslbury, NY

S L Wang

Umversrty of New Haven

West Haven, CT

F K Scb%,enng

U S Army CECOM

Ft Mo.mouth, NJ

Guidance and Leakage Properties of Offset Groove Guide

H Sh,gesawa, M T,.,,

Do,ht,ha Umversny

Koyoto, Japan
A A 01,”.,

Poljrecbmc U“werwty

Brooklyn, NY

P Lamparwllo. F Frezza

Umvervty of Rome ‘la SapIenza”
Rome, Italy

Anal) ~is and Design of Microslab’” Waveguide

B Young and T Itoh

Unwers,ty of Texas

Austin, TX

fificr.strip Circuit Elements on Cylindrical Substrates

A Nakatani

Phmxos Rc!,earch and Development Inc

Santa Momca, CA

and N G Alexopoulos

Umwrwy of Caldomna

Los Angele!ti, CA

A“.[J ds .[ D.. bIe-Lajered Finlines Containing a

bfagnetimd Ferrite

M Gmhmo

O. LC.VC F,.,. Eh,me Umvemty,

Eh(me, l.pan

and T Itoh

Umv.rmy of Texas

Auwm, TX

Session S
Ziegfeld Room: - Focused Session -

Ad. ancm i“ hlillimetcr W’a}e Technology (60-230 GHz)

665

R.1

1,30 pm,

669

R-2

1:50 p.m.673

677

R-3

2:10 p.m.

735

739

681

R-4
2!30 p.m.

68s

689
743

R-5

250 p.m.

693

1:30 p.m. 103:00 p.m. Wednesday, June 10, 1987

Chdmm.” J.rms C Wdtse, G..rgm Tech Rescwcb Inmtut.

697 S-1 (In, $ted) hlilfimetcr W.,. Ma!enal Properties and Meamreme.t$ 747

1.30 p.m. G J Smorw
U S Army Hdrry Dmmwd Labora!ortes
Addph,, MO
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S-2 (1., ited)

I 50 p.m.

S-3 (Imitcdl

>10 p.m.

S.4 (Imded)

2 30 p.m.
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Advances m HENIT Technology and Applications 749

P M Snmh, P C Chin, K H G Dub. L F Lester
B R L.. ..13 J M Ballmgall

Gencr.1 Elettrtc Co

Syr...,.. NY

lm.ging Antenna Arrays ●

D R“dedgc

C.ldmma lmtmm? of Technology

Pmadena, CA

GaAs Schottk) B.rrmr Diodes for Dig,h Sensitivity hldlimeter and

S“hmillimetw N’atelcngth Receivers 753

T W Croue and R J Mao.uch

v-2
350 p.m.

v-3
4:10 p.m.

E,olutio” of S t\V rechn.!ogy from D,scrt’tt’ Devices to

F.n.tiowal RF Budding Blocks 793

H G v“lkrs and D L Ash

RF MonohthM
Dallas TX

hfinmt”re S,\W Antenna Duplmer for Portable Telephone 797

M H~k!ta, Y lsh~ca, T Tabuch~ md H Kopmd

Central Rtsmrch Laboratory

Hdach,. Ltd

Tokyo, Japan

a“d K K“r”sawa

Hdach, Toukm Works

Katsuta, l.pa”

Design s“d E.aJ”atio. of L!HF Monolithic Film

Res.nMor-StabiJi..d Osci!l.tors a“d Bandp.ss Filters

M M Dmc.0, R A Moore, J F Rmmb.um
Wem”gho.sc Defense a“d Electmmcs Center

Bdtmmre,MD

and S V Kn<hn?w+amt. and J R S.cdon

Westmghouw Rcsmrch and De. eJopmmt Center

Potsburgh, PA

Per f.rma”ce of Acoustic Charge Tran,p”rt Chirp Filters

F Ftegel, R M.mn. a“d F G“edm

U., vm,ty “t V,rg, ma

Chadc)tw, Ilk. VA v-4
420 p.m. 801

Session T
Ziefeld Room: Invited European Session

3:30 p.m. to 5:00 p.m. Wednesday, J ‘une 10,

Chwrman R Sparks, Raytheon
v-5

440 p.m.

805

Elecmo”m Dee,.,ons, I“c

Lfrba”a, IL

Session W
Gable 3, 4 Rnom: - Focused Session -

Optical Techniques for Micro~ ave Applications I

8:30 a.m. to 10:00 a.m. Thursday, June 11, 1987

T-1 (Jn, ited)

330 p.m.

T-2 (In, ited)
4.00 p.m.

T-3 (J.>it.d)
*3O p.m.

Detection of Millimeter and SubmiJbmeler Waves 759

E Kollherg

Chalmers U“!versny of Technology

Gotbe”h.rg, Swede”

State. of-t be-Art of M\lJC Technology and Design i“ West Germany 763

E Ptttenpaul

Stemens AG
M“”,ch, West Germany

hfoddi”g of New Microwave Devices

G Sahner

767
Charm.. Tats.. Rob, Umversdy of Texas, Austin

Optical Generation a“d Control of hficrmyaws and

hJdlimeter. Waves 811
CHL,ee

Dqmfment of Elccfnc.1 Engmeermg

Um. emdy of Mmyland

c.ocge PA, MD

Mtcroume Performance of a. Optically Contrullcd AIGaAslGaAs

High Electron >Iobddy Transistor and GaAs MESFET

R !+ Smmn,

NRC-NASA Re~e.rch Assomate

Cleveland, OH

and K B Bhw.

NASA Len h Re.wcb Center

Clc\,ekmd. OH

A Htgh. Speed Pha~e Shifter Bawd on Optical lnjecti.n

L R Brothers and C H Cm, 111

MIT Lt”mln L.b.r.tory

kxm~mn, MA

Phase and Fr.qiienc) C.here.cj of ~1.jdPJe O@iralJY
S) n.hr<mimd 20 CR. FET Owill.tors For S.tellite

U“ivers,t6 de L,lle

France \\-1 Iln\!lcdl

V30 a.m.

\v-2

Q.oo a.m.

w-3
9,20 a.m.

W-4

9:40 a.m.

Session U
Gable 5, 6, 7 Room: Wa*eguide Dkcontinuity Structures

to 5:00 p.m. Wednesday, June 10, 19873:30 p.m. 815

Charm” Jam.< W Mink, U S Army Re,earcb Office

r-!. 1

3.30 p.m.

A Dynamic h!.del for hlicrostrip - Sl”lli”e Transition
a“d Rtl.ited Structures

H -Y Yang .nd N G Alexop.ulos

Electrical Engmcc.nS Deparmmnt

Umversny of Cahfoma

Los Angdes, CA

773

819

823

u-2
150 p m.

Characterimfi”” of Stripline Cm$si.g by Transverse

Resonance Analysis

T Uwa”o

Mdtw$bda Electric Co

Osaka, J**..

R %rre”tmo

Unwer~oy of Rome T.r Vergma
Roma, Italy

and T Rob
fhvemoy of Texas

A“,tm, TX

777

Commmdc.tions

A S D,irjouih, P R Herc7feld, R GJ3tz

Dqmnmcnl of Elccmcd and Computer E.gmwrmg

Drew) Umvers!ly, PhdJdt’tphw PA

and .A P S Khmw.

Avantck. Sant. Clam, CA

U-3
410 p.m.

An [mpr.bed kl.ltimode Small Ap.rture/Ob\lmJe Tbcory 781

M G.ghebm and A A Oh”er
Polytechnic un,versNy

Brooklyn, NY

Session X
Zicgfeld Room: FET Amplifiers

8:30 a.m. to 10:00 a.m. Thursday, June 11, 1987
U.4
4,30 p.m.

An Accurate Andj,is of J3isco.tin”ities in D1.lectric Reel.i”g.lar

Wave8.ide and its Appfimtio. t. Grating F,lters 785

M TSUII and H Shrges.wa

Dep.riment of Electmmcs

Doshisha Umvemny

Kyoto, Japan

Cb.mn.n Elm D Cohen, Defmw Log!mcs Agency

Dew. a“d Performance “f a New M“!ti Octa%c High-Gainx-f
830 a.m.

x-2
8.s0 a.m.

x.3
9.00 a.m.

X-4

9:20 a.m.

Am~liLier 829
K B Nrla., R R Pcrem, A J Grave” and A P Chang
\VJrk,n\ John,”. Company

Palo Alto, CAu-5
450 p.m.

Variational Bound Analysis of a Dkconti””i$y i“ Nonmdiative

L3idcctric Wav.g.ide 789
J C 01, vmr and 1 A G h~nlh.mbe

Umvers!ty “f Pretoria

South Africa

k If)gh Pcrf”rnm”ce, Quiasi-hIon.fithic 2-18GHz D,$trib. ted
G. t. FET Ampfifier 833
A C,ppdlo, T A[c,mder, J Cdv,dlo, D Ward, P B,&
and R Pam,”
Eat.” Cmp<>rcd,o”/AJL DIvtsmn

Melvdle, NY

Session V
Gable 3, 4 Room: Nlicrow ave Acoustics: Developments & Applications

3:30 p.m. to 5:00 p.m. Wednesday, June 10, 1987

OW.% Ch.r.ct-,sti.$ .f 2-8 Gff. ~.~s~lEsFET Awdtfi.rs
at Ele, .t.d Case Tcmpcm(”res to 200 Degrees Centigrade 837
E J Crc.cemx, Jr J A Thwnp\on, T R Krwer md M E Kretschrnar
V,’cdkm\.Johmon Co
P.],, Alto. CA

Cbanna” Ted Ld.mA., U S Arm) Lcihcmn

A 6-!8 G]{. hlxllC Power 4mpbfier hlod.lc Oe.ig”ed for

.A.tr,m.ded k,semb[j Fabricalio”:

C A S.p..hc, D L Gr.cn, C D P.hner, md J S Paw.
Texm In,mmm”t,

LJ.ll .,, TX

v-t Awli@,.., of Custom SAW Devices *

330 p.m. Romdcf C R<menfcld

Smvtek 1.,

841

Orlando. FL
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X-5 A 6 WaU Power Ga4s FET for 14.0-14.5 GHz Band 845
9:30 a.m. Y Kufowak.i, S IgI, M Wataze, T So”oda, K Hayshl,

M Yam.mo.ch!, S T.hamlya and S MmuI

Mosubrbh! Elecmc Corporation

Hoyogo, Japan

x.6 K- and Ka.fkmd High Efficiency Ampfifier Modules Using GaAs

9.tO a.m. Power FETs 849

D Bc.htlc, J Kltt~km, G Taylor, M Em., S G L!., R Cam!sa

and H Dudley

D., ,KJS.nmft Rewarch Center

P, ,I,cc1o”, NJ

Session Y
Gable 5, 6, 7 Room: Solid State Devices/Circuits I

8:30 a.m. to 10:00 a.m. Thursday, June 11, 1987

$-1

830 a.m.

K-2

8,50 a.m.

\.3

9,10 a.m.

Y.4

9:20 a.m.

y.5

9:40 a.m.

Charm.. M!chael Dydyk, Motorola

Sifimn Bipolar MMIC for Freq.ency-Cmwersio” Application

up to 20 GHz 855

L K,pm,

Avmtek, Inc

Saw? Clam, CA

Frequency Stability of L-Band Txo-P.rt Dielectric Res.nator

Oscillators 859

M Loboda. T E Parker, and G K, Mo”tress

R.ytheon Re.mrch Drwton
Lem”gmn, MA

SoJid State Mhl-Wa.e Oscillators with Large Tu”i.g Range 863

K Jacobs, a“d B Vmwnkel

Umvermty of Cologne

West Gtmna”y

Varactor-Tuned Microstrip Ring Resonators 867

K Ch.ng, S Mamn, and F Wang

Dcpailmmt of Electrical Engmeenng

Texas A & M Umverwty

College Stat,.., TX

.4 Multi-Diode Ca, ity Pmvm Combiner Using St.te.or. the-Art

Puked Gunn Diodes 871

B E S~gmon

Motorola Government Electromcs Group

Temp., AZ

arid M Ayyagari

MA/COM Sermconductor

Budmgt.n, MA

Session Z
Gable 3, 4 Room: - Focused Session -

Optical Techniques for Microwa*e Applications II

10:30 a.m. to Noon Tbursdny, June 11, 1987

Z-1 (1., ited)

1030 a.m.

z-2
I I :00 a.m.

2.3
1I :20 a.m.

z-4
11.40 a.m.

Chamm.n N R Drench, AT&T Labs

hlicrom., e M.a?u.ements of G.As Integrated Circ.ils Using

Elcctro.ptic %mpling 877
K J We,”g.rf e”, R Mq,dy-Aky, M J W RodweO, D IM Blown

.od B A Auld

Stanford Umversny

Sfmford, CA

Picosecond Reflecfometry Technique for On-Chip

Ch.ra.1.ri.alien of MiOimeter-Wa%e Semiconductor Devices 881

C R.mcher

N., al Rewarch Laboratory

Woshmgto”, DC

Direct Fiber Optic Transmission of a W’idchand MuRkCarrier,

hIicrowa!e S@al Suectr.m to and from Satellite Earth Station. .
Antennas 885

J W Cwhn, J E Bowers, A C Chqml.skr and S Boodagh,am

AT&T-BeO Lahoratones

H.imdel. NJ

Optical Feedback on J.inearit? Performance of 1.3 m DFB and
hlultimode Lasers U“dcr Deep Microwave hfodulatio. 889

W J Way *“d M M Choy

Bell Co;munwm.”h Res;arch

Red Bank, NJ

Session AA
ZiegfeId Room: Non-Linear FET Applications

10:30 a.m. to Noon Thursday, June 11, 1987

Ch.mn.n E C N,eh.”kc, WeMmgho.,e Electric IC.rp

AA-J A GaAs MJ3FET Balanced Mi.cr wilh Vtq Low [nt.rmod.lation 895

1030 a.m. Stephen A Maas

The Aero+pace COW
Los Ansdes, CA

AA-2

10S0 a.m.

%A-3

IJ:IO a.m.

A.A..f

11:20 a.m.

AA-S

I 1:40 a.m.

A Mono fitbic Double Jfnhmced Single Sideband ~fod.later 899

S D Thompson and A M PavIo

Texas Instruments, 1“.

Dall,is, TX

Pwsi,e GaAs FET S~itch hIodcls and their Application in Phase

Shifters 903

L C Up.idhyayula, R L Cam?sa, G, TJylor, S N Suhbarao

and s G l-w

RCA Laboramnes

Princeton, NJ

A Non-Lhiear Design and OptfmizMion Procedure for Ga is MESFET

Oscillators 907

T J Brazd and J O ScanIan

Depmfmerd of Elecmcal Engineering

UntverWy College

Dubhn, lrckz”d

High Per fiormmice GaAs C-Band and Ku-B.nd hlklIC Oscillators 911

S Moghe and T Holden

Pacific Monohth,cs, Inc

Sunnyvale, CA

Session BB
Gable 5, 6, 7 Room: Solid State Devices/Circuits II

10:30 a.m. to Noon Thursday, June 11, 1987

BB.1

10.30 a.m.

BB-2

10:50 a.m.

BB.3

II:lo a.”,,

BB-4

1I :30 a.m.

Chmrnan Clifford Krowne, Naval Research Lab

hI.lti-Waflt Power Generation at hfOlimeter-Wave Frequencies
Llsi”p, Epil..ittllj -stacked Varactor Diodes 917
P W St.ether, hl E Hines, F Occhtut, and J F Cushman
MIA Corn l..
B.rhngmn, MA

A New Reversible Vmactor Frequency HalverlDo.ble Device !)21

Z Nativ

Rafael Slate of Israel Ammmenl Development Authority

Ha,fa, I<mel

Mem.rements and Modeling of Kinetic inductance hficrostrip

Delay Linw

J M Pond J H Claasen and W L Caner

Na\al Resmwch Laboratory

Wa>hmgmn, DC

A 100 GHz S1S Quasipart;cle Mher with 10 DB Coupled Gain

A V Ra!\anen, D C Crete. P L R8chards and F.L Lloyd*

Dep.nmem of Phys,cs

Umverh,ty of CahfOmm
Berkeley, CA

*Nal~on.1 R“re.” of S[and.rds

Boulder, CD

Session CC .
Gable 3, 4 Room: Phased and Active Array Techniques

1:30 p.m. to 3:00 p.m. Thursday, June 11, 1987

925

929

cc-l
1:30 p.m.

cc-2

1:50 p.m.

cc-3

2:10 p.m.

cc-4

2:30 p.m.

cc-s
2:40 p.m.

Chamnan Eugene H Gregmy, Hughes Amxaft Co

A 2 Watt GaAs TX/RX hlodule with Jntegral Control Circuitry,
For S.&mdl Phased ArM+y Radars 933

C R Green, A A Lane, P N Tombs, R Shukla, P D Cooper

J R Suffolk, a“d J A Sparrow
Pltsscy Rm?.rch Ca,well Ltd

Caswetl, UK

A 35 GHz J!IectronicaJly Steered Line Array 937

R J Lang md B J Edward

Gmer,d Electric Company

Syr...se, NY

An Ultraminiature 5-10 GHz, 2 Watt Tran~mit Module for Active

Aperture Application 941

J Plerro ami R Clouse

Eaton Corp IAIL Dwmon

Melvdk?, N<

hficrostrip FED Pfmar Frequency hhdtiplji.g Space Combiner 9.15

S Nam, T Uwano, and T J1oh

Dep.nme.t of Elecmcal and Computer Eng!n.erm8
Umvers,ty of Texas
Aust,”, TX

Low Cost Cartop Pbawd Array Steering 9.t9

G Schaffnw

Teledyne Ryan Electromcs

S.” D,ego, lCA

Session DD
ZiegleId Romn: HEhlT/hIESFET Applications

1:30 p.m. to 3:00 p.m. Thursday, June 11, 19S’7

DD-I

1:30 p.m.

Ch.mn.n B D Geller, Com,at Corp.rmon

Bim.f3ependent Micro%aw Characteristics of an Atomic PJa.ar-

D.ped .$lGaAsilnGaAsXaAs Double Helrojunction !WOJ3FET *
Y K Chen. D C R.dule,cu. G W Wang, A N Leper.,P J Task.,
a“d L F Ea,!ma”

School of Electrical Eng,”eenng
Cornell U“wers,ty

Jthaca, NY
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DD-2
1:50p.m.

DD-3

2:]0 p.m.

DD-4

2:20 p.m.

DD-5

240 p.m.

IEEE TRANSACTIONS ON MICROWAVE THEORY AND TECHNIQUES, VOL. MTT-35, NO. 12, DECEMBER 1987

FETs and HE31Ts at Cr) ogemc Temperatures - Their

Properties and Usc in Low-Noise Amplifiers 95s

M W Po.pww.hki and S Wemreb
Nmon.1 Rad,o A,lro”mny Obsmvaloty

Ch.rlo[te,wllc, VA

Reliahifity of Low.hois. Microwaw HEMT Using b) hfOCVD *

K Tan&d. H Takakuwa, K Togaib~, Y Km and S Watanabe

Sony Cmp
Ka..gaw a, Japan

Predicting Long Term Frequmcj Drift in FET Oscillators Using

Dc, ice Modefing 959

K K Agaru al and C Ho

Tclemmnu”uatmn Dwvsm”

Rockwlt lnternmondl Corp

Dallas, TX

Harmonic Rcactio” Amplifier - A Nmel High-EtTiciency and

High-Power M,crowa, e An@ifier 963

S N,,h,k) and T Nopma

NTf Electrical Comrmuucatmns Labor.tones
Take Yok.muka-Shi, Km.gawa-Ken, Japan

Session EE
Gable 5, 6, 7 Room: Solid State Devices/Circuits 111

1:30 p.m. to 3:00 p.m. Thursday, June 11, 1987

Ch.mnan Robin L E,senhan. Hughes A]rcraft Co

m-l

1:30 p.m.

EE-2

1:50 p.m.

EE.3

2:10 p.m.

EE-4

230 D.in.

AI(% \dG.As Hetmoj.nction Bipof$.r Transistors with

4W/mm Power Density at X Band

B B.yrakMm@, N Camdmn, H D Shth, a“d H G Tsemg

Tcxa, Inmmnmts

D.IIM, TX

klilfinwtw w’me Hcter”junction \lITATT Diodes

N S Doj&n, J R East

D.pmmwnt of Hectncd Engmecrmg
V/mhmgm” SV.IC U“tverwty

Pullman, WA

M E Elm md G I Hoddad

The Lhmemty of Mwhlgan

Ann Arbor. Ml

Imprmcd PwfornrJnce of Fundamental and Second Harmonic MhlW

C)wdkttors Through Active De, ice Doping Concentration

Contouring
J O“dna

M.rcom El@mntc Dewce% Ltd

Lt”mln, England

a“d R L Ross

U S Army Electmmc Technology .md Devices L.bomtory
FIXI Monmoutb, NJ

\! -Band hlicroslrip O,cillat”r Using InP

G.nn Diode

969

973

977

981

D R Smgh

Dcfc”sc System, Dwmon

Honeywell Inc

Mm.c[onka, fWN

Session FF
Gable 3, 4 Room: klicrowave Ferrites

3:30 p.m. to 5:00 p.m. Thursday, June 11, 1987

Charm.” W E Herd, M,crowave Apphcatmns Group

FF.1 A New ‘f! pe of Fast Switching Dual-Mode Ferrile Phase Shifter 985

3:30 p.m. W E Herd, C R Boyd, Jr a“d D DIaz
hf,crowaw APPhrww”s Gm”p

Smta M.ma, CA

FF.2

3:50 p.m.

FF.3

4:00 p.m.

FF.4

4.10 p.m.

FF-5

4:2o p.m.

Impact of Dielectric Loss Tangent on Ibe Performance of
hf illimeter W me Ferrite Circ”latcms 989

G R H.rnso., S B Tb.mpwn, 1 T Vaughn

Eleclronmgnet!c Sczences, Inc

Norcross, GA

and G P Rodngue

Scbonl of Electrical En#neenng

Georgta Imtm!te of Technology

Atlanta. GA

Full Wave Analjsis of Slot Line and Coplanar Wa\eguide on a

Magnetic Substrate

E E1-Sharawy and R W Jackson

Umvermy of Mmsdcbusetts

Amherst, MA

hlagnet.~t.tic W., es in a Normalb Mag”cti.ed Waveg”ide Structure
M Radmanesh

GMI Engm.en”g & Mm.gem.nt Inmt”te
Fh”t, MI

and C M Chu a“d G I Haddad

Umvemty of Mtchlgan

Ann Arbor, MI

Energy Storage Effect in MSSW M.tal. Finger Rellectms

T S Cbeng

Bell Cmmnunmdmns Research

Red Bank, N]

and J P P.rekh and H S T“an

Dcpmme.t of Electrical Engineering

State Umver.tty of New York

Stony Brcmk, NY

993

997

1001

Session GG
Gable 5, 6, 7 Room: HEMT Amplifiers and Devices

3:30 p.m. to 5:00 p.m. Thursday, June 11, 1987

GG.1
330 p.m.

GG.2

3.50 p.m.

GG.3

4:10 p.m.

CC-4

.k30 p.m.

GG-5
*4O p.m.

Cbmnnan Ben Bcrson, Berson & Assocmtcs

HEMT L“w-Noise Amplitier for Ka-Band 1007
hl A G Upton, P M %mlh a“d P C Cbao

General Electric Co
Syracuse, NY

Broadband HEMT Amp fitier for 26.5.4o GHz 1011

K Sh!b.ta, B. Abe, S Hon a“d K Kane!

Tosh,ba Corporation

Kawasak!. Japan

A Four Stage V.Band ?OOCVD HEM r Amplifier 1015
W Yim, E T Wmkm\, S K W.”g, K Wang and B Klatskm

Hushes Amraft Company

Torrance, CA

Super Lou. Noise HEMTs with a T-Sbapcd Gate Structure 1019
S Amt. K Joshm, Y Hm.chi and M Abe

F“ptsu Laboratorte, Ltd

Atwg,, Japan

Reliability of Super Low N“ise HEMTs 1023
K Hayaxh~, T. Swmda, T Ymnag@u, K N.@ih.ma, S Takarmya,

S Mnsuh and M Yamammcht
Mns”b,,ht Elecmc Cmp

Imm8, Japan


