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AR actlve recerv1ng mlcrostrlp .
“with- 4% GaAsi MESFET "as " active” parti 6 thé - antennafls presented. \
fWrth-thecdesugnfproposed-here,nlow»nOLSe activeé ¥eceiviAgianténnds
‘with@éonsidérably iimproved ‘bandwidth cdn®be-tealized: Simulated
cand measured resultsof fbisefigure and: power® gain: alongrwithi“the
- corresponding bandwidth are given in addition to customary’ ranténina
. parameters. Possibilities for noise figure measurement with this
non-insertable device have been investigated and an alternative to

known.procedures 1s presented

have beenapubllshed deallng w1th aotlveLrece1v1ng:mﬁcrostr;p_a
tennasvf/l/ /4/, all operatlng at frequenc1es well below lO GHz..

B

leth'the antenna descrlbed in thlS contrlbutlon, actlve

LA

antenna desrgn can_be extended to hlgher frequenc1es w1th _mproﬁdd

v

F@He of theﬁstructures that" 1S~well suitedito thé 1ntegratlon of ‘a
“trdngistor isittHe: apertureLcoupled»mlcrostrlp antenna -les g-*JSVW
aceording ‘to Fig! L It offersia 'numbér-of parameters for the’ “op-
Eimization,siandlduestd the shielding” ground plane,»the radigtidn
pattermis ot affected by theiadt ive ‘¢ircuit:-on’ ‘the - backs1de of
the! structure"By properly-ch9081ng all ‘the parameters, broadband,
~lowonoiseé ' réceivingantennal elenents ican be de31gned,foperat1ng
with dafminimum:of matching ‘citcuits‘between ‘passive- antenna and.f
; tran31stor and'therefore reduc1ng losses fandi‘overall n01se flgu—f-
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For the calculatlon of the radlatlon _battern and th 1nput impe-
dance of the pas31ve antenna,'a more’ general equlva t“Structure
with lateral shieldings according to Fig.2 was investigated using
the spectral domain:method /8/. The. complete:structure is separat-
ed in two parts,  coupled wvia. magnetlc currents . in .the slot. With
this general formulatlon of the problem, antennas as well as cor-
responding tran31tlons from mlcrostrlp llne to rectangular wave-
guide, proposed by the authors in /9/, can be treated. For open
structures, however, the effect of the lateral shleldlngs concern-
1ng surface waves must be eliminated by 1ntroduc1ng a small’amo nt
of d1electr1c losses (e in the upper reglon (e. g~ bE

rlll)
functrons. The 1nput 1mpedance of the structurew«deflned\w1th5re-
wspect to.a reference plane.on, the. mlcrostrlp 11
~ed.by,- assumlngta current- sourcer (Jg) - -at . anmapproprra_,_
~from-the.slot and evaluatlon Of  the: standlng wave'pattern QN § the
feedllne,rﬁ,..“ ; : S

The active antenna was optimized prlmarlly for low noise perfor—*‘
mance, keeping the bandwidth as high as poss1ble.

81mply achleﬁedfby properiy chmos1ng all the 1nVolved 1£§é&aﬁc
The des1gn starts with” the determ&natlon of the passfﬁe i
Impedance requlred F&r midTmum’ n01se_flgure dednoed from the
DOV En ST dt o 57 Gnd”'Hoise parameters'at*the center'frequeng¥ '
appropriate antenna synthesis is- performed taklng advantaéepof
sthe free-: sparameters inherent; to; the: structure.. Particularly, sthe
charaqterlstlc “Jdmpedance:-of ; the«feedlng -1ine::was: chosen, -equal;-to
-the .real ..part. of,the_impedange.required.for minimum noise figure,.
After a'frequency dependent -analysis -0f thesantenna  structure,
bandpldth .can; -be optlmlzed by properly selectlng the. llneflength

between -antenna.

rmpedance ty
plcally dlffers from the 50 SZ measurement systemi”ln thi-s: way

considerable improvement of bandwidth is achieved compared th-
passive antenna with 50 Q microstrip feed line (16 % compared to

6%) .
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NOISE MEASUREMENT

Some:ipogsibilities:were! 1nvest1gated to measure thevnoise: perfer—
mancev oife the? actlve-antenna%’represented,bywthe,n01se figuresof
the embedded-transistor: WIn.sA3 4, as method.baseduenrthe principle
of“the» mlnlmumtdetectablen51gnal‘w1th 1ts;1nherent ‘drawbacks com-
paredﬂtowhot/cold load - measurementS'BSwpropesed,-and in a-~setsup
accbrding to /1/ 2 the: problem ofhampllfylng sandi transmlttlng weak
nelsemelgnalsnarmses..Another,pos31ballty ‘therefore . was: rapplied
here: forhsimplicity, wsing=a modified: hot/cold: Joad. procedures: In
azseti=up similar~to those: descrlbed“rnr/l/,,/6/, a» passive,;rimpes
dance matched reference antenna was “mounted inside an anechoic
chamber and illuminated by a transmltted 31nu301dal signal. By me-—
asurement of the received power ‘with a callbrated noise figure me-
ter, an equivalent "ENR" (Excess Noise Ratio) can be deflned, 4

an”aﬁslgnment between éransmltte_ §1gnal,power and‘thls”equ1va—

2 .l’ ( £, ‘
lent, art1f1c1ally generated ENR ~¢an . be made. Shbsequently,_a
stralghtforward ho ' v NP _

the actlve dev1ce,
lqads, '

'"1nAtead‘of‘not/cold

Fot- comparisony - methc ‘
10 GHz, too, and an agreement w1th n 0 4 dB was achleved““N

5ne of

TLLTTA e ”'H* -

cel 1ng antenna couldﬂbe measured dlrect<y

In a flrst step, the radlatlon pattern of the<aet1vewantenna at
10..GHz; was,. compared . to. that . of the 1mpedance matched pa381ve ele—
ment,wElg,ﬂS,eThe;patterns,are:~early equal,pexcept fo thetactlve

L 4_.-..

antenna showing‘an'extra power galn of about 10dB F1g~x4fShows

[

bandw1dth of about 16 ‘GrZ! (16*%0“ﬁas achre&ed Flg 4 H1E0" shows
thesmeasured: n01seﬂf1gure,fcompared,to the 31mulated values::dedu-
ced- fZom-the: ‘dat a~shéet of*ﬂhe tran31stor “afid "the asured*pass1ve
antenna.lmpedance. Furthermore, “the  minimum noise figure’ ®f the
transistor is plotted as a reference. A noise figure of less than
3dB was obtained over approximately the same frequency band as the
power gain bandwidth. :
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A simple: active ‘recediving microstrip:antenna-element: has been.de~
signed.-and:fabricated.:’ Compared :to. the::corresponding passive:..anr
tennayiatcpnsiderablelincrease:in»bandwidth@amdgp@werrgarn; has
‘been achieved) and the transistor /is;operated near its: noise mini-
mum*over thebwholefregron'of interest~ Due’tO"the“passiVerantenna

the agtlve c1rcu1tp.hnd_backs1de~;ad1atlon ;sasmallgtﬂurtheﬁﬁlm:
provementwoffthe*perfofmantewcaﬁﬁbezexpeCted by improved passive
antenna de31gns and, of. courseynlmplementlng a superlor transis-
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§ ‘hqy=1. 57mm, 1';{2‘-0“*64mm
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:!Basic conflguﬁatlon of thet}actwve‘« antenna ‘
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_Microstrip Line

of the passive antenna

csEguivalentistructure: for.&thearetlcal analysits .
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Fig. 4: Power gain and roise’ figure of:thesactive’antenns
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