Aclivc dcviccs such as MBSFETs arc iitlrwtivc sincc t h y can provide coiivcrsion gain iis wcll i i s niixing opcriiliun. 'l'liis allows 11ic ; i m y io sciid m p l i I i c d signals tow;uuls the sowcc Iocafioii wiilioiit includiiig iitldition;il ;unpliliers, wliicli will iiicreasc circuit size iiiicl cor[ [4]. 111 Illis Lcttcr wc iircwnt ii tncw phiisc coiijuplor tvitli aclivc dcviccs for rctroilircclivc iintciinw niwys, wliicli iilsn iiinkes i t possihle to use the same polarisiition for both truismittint( mid rccciviiig wlicn plticcd in ti rctiutlii+cct ivc iirl'iiy. 'I'liis wllows eitcli elcinciil to he inudc very siiiiill, which is vcry importaiit sincc tlic scanning raiigc of rctrotlircclivc To date, iiios~ active riiultilayer antciiiiiis Iiwe been rcdiscd by fabricxtitig the active coinponcnts tlirttlty 011 tIrc iintciiiiii substmtc [I], '1'0 tLvuid poor conncclioiis due to air gaps, ; i i d piuvide a n ;iaiiratc reeding position, the antenna is hilly rcaliscd by meails of phutolihgmphy prncesscs. In lhis Letter we report an integrakd piwitiiity-fed iiiitciina a m y , the contigur;~tiun o f which allows the optiinisation of both the ;~titcnn;r and active suhstr.;itc. 'l'lre active coinponcnt subsurate is galliiun arsenide irnd thc subsirate of thc antcnuii is a11 ultrathick polymci. dielectric, Amoco IJltradcl 7505 [2) (a pliotoscnsitisctl epoxy resin). To iiicrciw i hc bandwidth, tlic pit~chcs RIC strongly couplcd in Ilic H-plane [3]. microatrlpline A/iterrrtra JdnY~fiun: l h e faliricatioii proccss is sliowii in Fig. 2. Dn one side of thc CaAs substrate ii traiisinissioii liiicsis deposited by tlicriiial evaporation of 'li (200A) wild Ai1 (5OOOA) (l;ig, 2n). Pnlynicr 7505 i s tlwi applied by spiliqoilting to acliievc thc desired tliickncss of thc dielectric (Pig. 20). I:ollowing a pre-bnke at 100°C: 011 Iiotplatc, thc polynier is exposed to near irllluviolel light. ABcr prc-hkc in B 175°C: nitrogen wcii, wc thcii carry oul developtnciil using D510 devdopcr: illid finally a post-hakc on ii hotplatc at 100°C is carried out for -3min. "l'lie rcsonators arc lheiz deposited on thc dielectric by rl~crintil evaporation of Ti and Ail (liig. 21:). This final structulr can be seen in Fig. 3. '['lie climeusion of tlic srttwrc rcsoiintois is t;ikcn i o bc 1.86tnin aiid their resonant f r q i e i i c y is 2601-Iz. Ttic tlislaiice belweeii thc rcsonators is 0.51iim. 'l'lic parasitic patches cn;iblc the briiidwidrli d Troni hOOMHz for :I sin$ ~~a t c h to 1.2GHz for i~ ~Iircc-clcmerit h e a r iy. The dimelisions of tlic fccdcr i~re wljuslcd to inalch the input iinpcdaiicc or a 50Q load at thc rcsuiimt rrequency. We obtaincd R intixiiiium handwidth of 5% Tor ~lir: array antenna instcritl or 2.5% Tor ii single rcsonator. 
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Expwirneritd r.c:sulrlr.s: The antenna inounicrl in

i i K-cell is stinwii in

  hriI01~: The antcnna dcsigri is sliown in Fig.I. 'ihc driving palch i s electro~niigncticlly coupled to a micrustrip line, wnd i s Inirdcd by psrasitic ptitclies wliich foriii the m a y of thc miteniia. Tticsc parasitic patches tire clcclroiiiagncticirl~y illfluelmcoupled togcthor and invnlvc an incrcc;isctl bmlwidth, The pittchcs arc Gibricwtctl on a low-loss diclcchic subswate with a thickness of h2 = 4 f l p and ii low rchtive permittivity of E,? = 2, which provides good Istdi;iiiiig cpfciaicy. Tlic transmission lines clre hlxicatcd on it high periiiitlivity suhstratc with Iliickness i l l .-4oopii and ii rcclalivc permittivity of &,I = 12.8. The CAD softW;ii-c Enscmble (noulder, CO) 1 4 1 hiis bccn used to design thc :intcniia.

Fig. 4 .

 4 Fig. 4. Thc iiicauured ~r i d simiilwd rcsulls arc ptesentcd in Fig. 5. The iiicasurcd and simulwted hequencies arc tlic siinx (20Gllz) ill the case of a singlc resonator; in the case of thc antcnna ; ~i i y , n slight discrepancy C B I ~ be nuictl (25.7 when mcas-

iiiiknixi arr;iy tlcpcntls 011 thc arl

  ;iy spilciny. Corichiurr: A iicw coinpad pliarc coiijiig;itor has bccn piuposed. I his new struclrire irllnivs liigli I<l-'/lF isolntiuii t h e to its hybrid striiclut'c, arid LISCS FET iiiixers tor co~~vci~sinii gairi. Thc circuit iiws oiic port for both input ;iiid oiitpur, ;itid shows high liti/lli isolalioii i i 3 wcll ;is coiiversinii gain. This comlxict ;rrcliilecliire caii he iiscd iis Ilic Ixiildjiig lilock thr i l wide niiige retrodircctivc antciitia aruiy duc to its compucriicss, which nieiins that it ciin bc casily incorporatccl into iiii array, as well as its cxcellcnt pcrformiincc. Currcnt cfhrls arc bcing rlircclcd (owiirtls dcvclopitig ii
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rctrodircctivc ;irray hiscd on this ;ircIiitcctiirc. /

lultrioii?lr,t~/nrsrl: 'I'liis work is suppurlcd by (lie US AIIO MIJRT

  Dcwl h i , his tlelpliil advice.

	p i ~~g ~i n i iiiidcI conlracl DAAIJ04-'16-1-0005. 'I'Iic iiiitliors also thank W. r l

power CMOS current conveyor A.M. Isinail and A.M. Soliman

  Low-power analoguc dcsign, tlicrerow, rriiscs its own cliallcngc [l ~ 71. Owing l o cconomic constraints, the sland;ird CMOS tecliiiology is suit;iblc for use in inariy applicafioris. L<cccntly, nnalague CMOS currcntinodc circuits tiavc tcceived ii grciil tlciil of intercst bccnusc llicy can opcralc under low vnltage sripplics siiicc thc currciit-iiiude siibstilutcs crirrciit swings I'or voltuge swings in tlic signal propagalion [I -31. The srcoiici-gciicration curlriil conveyor (CCIr) Is tlic iiiorl versatilc building block in current-riiorle signal processing [ I , 21. Many realisiiticliis of h c CCII in the litelaltirc hisctl 011 ;I fccdhack-slabiliscd voltage follo~vcr Ii;ivo bccii dcvelaped in urdcr to otitain ncciirittc voltage-followiiig itclion bclwccn tiode Y aud to nbtaiti IOW power wiisiiinprinri, the aspccl ratios nfti~iisislurs IvlNv14 tirid M7-MX iirc small compared will1 Ibosc for. MI-M2 iind MS-M6. Also, ilic xgcct ratios of all tlie rciniiining lriiilsislors iirc opt iiiiised lis sliorvn in Tablc 1. Tlic current a1 nodc X is reprnduccd at nodc Z+ ihrougti ciirrcnl iiiirrors M17, M20 mid M24.
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	Considcr ttic circuit sliown in LGg, 2. l'fiinsiskws MI-M2 xiid
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6 ELECTRONICS LETTERS 6th January 2000 Vol. 36 No. I Rcfcrciiccs I cr\imn%, F ~, iiiitl ~i t i i i i i v u c ~i ~~~~. . J : 'Study iiiwl design 0 1 criinpiict wi~lcl.rend microstrip ;iiiicIiIim'. Pruc.TEE 10th Int. CoiiT. Anlcnniis a n d I'ropgitfion, Edinburgh, Ilnilcd Kingtlom, April 1997, pp. 423 426 hiiioco Ultraclcl, CIPUC: 1 X in11: d'Aiijuu 7SOOR kirk, I.'ixncc CAIU~EZ, F~: 'Contribiilion L O Ihc Fturly of intcgraietl nltil~ilaycrcd tr;ulsponders, Applicatioit to r1iicrow:ivc coiiiiiiriiiicittioiis a i d idcntificalion'. Univcrsity 'I'licsis, I d e , Francc, 1997 Enscmblc sortware, I h l d e r Microwavc l'cchilologics. Inc. IIM'I., 236 Uanyoii BLVD, Suitc 102, floolrlcr. CO 80302, [JSA 2 3 4 Low-Intiaduafion: AIlhough l n v , ~ sopply wII:qc directly tr'ansliilcs to lower powcr consuinption in digit;iI circuits, a siiniI:ir conclusion cannot be r1ri1w11 fnr al>illogtlc circuits. iicdc X [4 -61. 111 (Iicse rc;iIis;itions, rliiTereiihil ~implilicrs with hiEli curienl I d s arc rcquirctl to obhin high opcn-loop p i n . 'Mi tcacls to high powcr consuinption iii atltli[ioii to a slcw rate liiiiikd pcrform;iiicc. lu this I .ctlcr, ii novcl CMOS realisation based on an aclq~livcly limed dii'rcrt.n(i;il pair slriicture is iniro-MS M6 havc tlic sniiic rnlc ws in llic circuit sliowii in Fig. I. To control IIIC valuc of thc ciii'i'eril litils ofthe two LIT stl'llctlil'cs, wn ;idapliw biasing action is en'wlctl by iiieaiis of Iiwisisloi-~ M3 M4, llie higli-spccd cur~cnl-iiiodc niiixiriiuin siib-cii4cuil M9-M 13 (reporled in 1:7]) m r l tlic ciir'i'ciil inirrors M14-MI 7. Coiiscquciilly. tlie l a i g r thc currciit tlriveii l?om nodc X, tlie Iliglicr Lllc biasing currcnt for the lwo LTPs. Stmiby ciirrciit so~irccs (MIR-M20) :ire ncetlcd lo prcvciit thc LTI' r;lrictiircs fi.0111 turning om, lliiis ;rvoiding cross-uvcr distortion tirid fwqiicncy response liiniialioii. Lt is iiotetl IIIII~, ELECTRONKS LETTERS 6tb January 2000 Vol. 36 No. I