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2.            
 (in),           Ш  (out).   
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  3   S-      -  
   .    

    (S11)   –10 dB    273,6 MHz  6,32 GHz. 

      (S22)     –10 dB  
   466,4 MHz  5,63 GHz.    (S21) 

 Ш   11,18 dB   4,46 GHz,     
0,8 dB  259 MHz  5 GHz.    −3 dB    

140 MHz  5,48 GHz.  S12,        , 

     –24,44 dB    ,  100 MHz  7 GHz.  

    ( . noise figure − NF)     

466 MHz  5 GHz  4,48 dB,     4,24 dB   
 1,37 GHz.      NF   4,39 dB  3,1 GHz 

 4,72 dB  5 GHz.  

 Ш      ( . Rollett stability factor−Kf)  
   ( . auxiliary stability factor−B1f).  
 K  B1f  3,42  0,94, .      , 

  Kf> 1  B1f> 0, . 
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Slika 4  ј  ј :   S21  S11 

 ј     ј  VDD_sf1   1−1,8 V,   0,4 V. 

 

 

 

Slika 5  ј  ј :   S21  S11 

 ј     ј  VDD_n   1−1,8 V,   0,4 V. 



 

Slika 6  ј  ј :   S21  S22 

 ј     ј  VDD_sf2   1−1,8 V,   0,4 V. 

 

 

 

Slika 7  ј  ј :   S11  S21 
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PEUEH3I{JA TEXIII4I{KOT I'EIIIEII}A

IIoAarIu o rexrrutrKoM CIL

Ilarlrs rcxuuqKor pcr[er6a: I,lurcrpucauu uapoxorrojacHu ]rr{cKo-rrr)Mur.r nojauanau
HaMerreH 3a paA y rfpexuerrqlrjcnorrl ouccry oA 3,1 ao 5 GHz

Ogronopuo ,ruqe: A:reua l)yrona

Ayropu: Areua Ryrona, Jelena PaAuh, Mlrpjaua Bu4eriosuh-Muuuh, Jlac:ro I{a!
<Daxy:rrer rexuzqKr.rx rra),xa (<DTI I), FIoBr CaA

Parnujerro: y oKBr.ipy upojexra rexlrorrorrrxor pasnoja TP-32016 (Pynono4u.naq npojeroa
npoO. Ap Jbn,r,arra Xunauoa)

loauua: 2017

flpu*relra: xonen6ap 201 7

Pea,ru:aropu: @axy;rrer rexHurrKux Ha),(a, I-lonr Ca4

I{oplrcHlrqu: <Dary:ner rercruqxux HayKar Hoe}r Car

Texlrrrtrrof DeIIrelt,a: Hogo texuuqxo M8s

I{ue n npe:uuc, 3Bar6e: Ap Ay[aH fpyjuh, IoqeHr

Yxa rrayurra o6,racr la Kojn jc u:a6pall y 3Barr,e, garyu lr:6opa y 3Barbe u rra3rrR
rfary",rrera: Enexrpouuxa, u:a6pau y 3Ba]be 02.02.2016. roAuHe ]ra Elerrporexuzuxolr
Qaxyrrery y Eeorpaay

Ycrarrosa rAe ie :auoc.tcu: Yrrflseogr4rer v lleo

Cr O [IU IIIJbEII,C PCIICII3CIITA

V onolr rexHr,rrrxoM perxerby rrp[(a3arr je npo'rorun lulpoxonojacuor HHcKotx)a4Hor
nojauaoava pean soBaH y 180 mn CMOS rexuolou.rju npou:nofaua UMC. Ilpr.lxa:au je
nocrynax npojercronalra nojra y:nua y o63xp rrorpor[rly n ray,:ehe rroBprrrr{He, r.r npuxasyje
voryhuocru 3a flpa]Jberr,e KoMrrpoMtrca. llocrrruyr je ao6ap KoMnpoMr.rc nepQopruanca -
npolycHor orcera, rrojauarla lr Saxropa uyMa, norpor.rrrle u ray:eha floBptx]rHe, oAHocHo
qeHe.

Haxog uro cy pe3ynrarfl cuvy:rauuja rla r{Huoy cncKTpuqrre [IeMe LrcnyHrrnr.r 3ax.IeBe
rlocraBrBeHe na 4u:aju HIIIII, lpucryuulo ce tf u:uuxoj pea,rr.r:larulju nola. Y4ynua
rloBpur4Ha r<ojy no:ro 3a)3r{Ma }rsHocr.r 1,251x0,729mm),4ox je norprrrnria aKrrrBHor AeJra
xora, 6es nplrcrynHr.rx ue,4ora lpu6.luxHo .ielluara 0,919x0,384 mm2. floce6sa loxn a
rocneheHaje fiocrylKy rrpojeKroBatr,a :rejayra P@ a]rrerp]rcarror KoJra KaKo 6n ce rrrm surue
orKJIoIILro yruqaj uapa-:r.nuux erlexara na H,eroBe napaMerpe. Ilocr:rejayr cllrrrynaqlrje cy
r43Bprrrene Ha ocHoBy er(crpaxoBaue trc'rJrnc're. flojauanau uua 4o6pe KapaKr,eprrcrrKe y
3HarraJHo rufipeM olrcery ytrecratrocru o.4 Aorr,er UWB orrcera u Moxe ce Koprrcrrlrlr y
CIZCTCMIIMA KO oa 1ao 5 GHz.



Karo 6u ce ,{cnrlri}Jra noy3aauocr pe3ynrara 4o6lrjcttltx nocr:rejal'r cl4Mynaul'{aMa,

aHanll3l.{paHe cy nepSOpUance KOna [p]I rpauuqHI.IM BpeIIIOCTI{Ma KoMtlOHeHTII nporuIcaHl]x

oa cTpaHe npon3Bobaqa H npH pa3lrurlurr'IM TeMrlepar)?aMa.

Toxou npoierroBalla )tseaeHo je a nap lroAerrlJr,rraflx Harlolla, KaKo 6u ce noAeuanameu

BpeABOCrr4 KapaKrepuc.rr4rrHrix lapaMeTapa HllJfl olroryhujra KoMleH3aur]ja 3o6ruqeEa

KapaKTepHcrLIKa ypebaja Hacranl4x yc.[eA fipoqecHrrx, ]IanoHcKI4X I'I TeMrIepaTypHI4x

IIpoMeHa.

Ha ocnoey [pLIJIoxeHe 4orytleurarlr.rje H y cKnaay ca oaper6aMa Jlp aBu'ttltKa o nocmynky u

aquHy cpednsatbq, u Kaatlmumamu? o.r4 ucKCBUqAtuy HLty\ttO-UCmpAJrU6AqKU-t pe3ynmama

ucmpa)rcL&aqa, Koju je aoHeo Haquoualur caBeT 3a HarrHrr r{ TexHonorrrKr,r pa3Boj

Peny6:rzxe Cp6uje (<Cnlox6euu rlacsux PC>, 6p. 38/2008), rpe&raxeM Hayrno-uacrasuott't

rehy @axy:rrera rexHLIqKI,IX Ha)'Ka yHlzBep31lrera y I{onor'I Caay aa npl4jaBJbeHo rexHI'IqKo

perxeEe rroA EasrrBoM "Flona xoutlurypaqHja rlupoKonojacHof HncKo-rn)a4Hor nojaqaBar{a

peanr.r3oBaHor y CMOS rexnoloruju" upuxraru xao:
Hoeo rexHuqr<o oeIlteE e ) -M8s

Ilpomomun uupoKonojac*oz Hucko'ruyJrtHo? noid'raaatra y CMOS mexHonozuiu ie
uchpojeqmoo tt na @axynmemy mexHaqKux Httyqfi y Hooou Cady, y okqupy met<yhez

npojeKma 6p. TP-32016 (tunancupanoz o0 cmpdHe Muuucmapcmea npocaeme, H J)Ke u

mexHonou,tKoz

Y Eeorpa,4y, 12.12.20 17 .

PeueseHr

- DQ+.r -
llou. aP l{Ylau fPYjuh

Enenrpo'rexHuur<lt $axy:rrer

Ynunepsurer y BeorpaAy



PEIIEH3I,IJA TEXHI,IIIKOI PEIIIEIbA

lloAauu o rexurrqKoM e6

Ha3lrn rexnrrrKor pemer6a: I4urerpucaur.r uruporonojacnn Hr.{cro-rnyMHrr nojauanav
HaMerleH 3a paA y Sper<neuqujcxou oncery o,u 3,1 ao 5 GHz

Ogronopuo ,urqe: A:reua byroea

Ayropu: A:reua Ryrora, Jerena PaAr.rh, Mzpjaua Brageuoeuh-Mumzh, Jlacno Ha!
(Daxy:rrer rexnu.rrux uayr<a (<DTH), Hon[ Cag

Pa:rujeuo: y or(Bupy npojexra rexHoJrorxror pa3Boja TP-32016 (Pyroeo4r.r:raq npojer<Ta
rpot|. ap JLu,.rana Xunauon)

foauur. 2017

Ilpuuena: uoeerra6ap 20 1 7

Pearu:aroprr: @aryrrer T exnuqKr4x Hayxa, Hosz Ca"E

Koplrcnuqu: (Darylrer rexHrrqKrrx uayra, Honlr Cag

a rexHnqKor pemena: Hoso rexHu.{xo perlerhe (npororun) -M85

IIoAaqu o e3e

llue u nperlrue, 3BaH,e: Ap [IpeApar flerronuh, pe4oruu npotpecop

Vxa uayvua o6.iracr la xojrr j€ rl:*6pan y 3BarL€, garyu ur6opa y 3Bartre rr Ha3nB

Qarcy,rrera: Erexrpoxur<a, uaa6pan y 3BaTie 19.06.2001. roAr4He Ha E:rexrpoucxor,r
rfaxyrrery y Huruy

Ycrauoea rge je :anoc,reu: E:rerrponcr<u $axy:rrer, Y

C O MIIIIIJI,EH,C

Y oeoll rexHr,r.rKoM peuelsy AeraJr,Ho je onucau flpororun urupor<onojacuor HncKorrryMHor
nojauanaua (HIlIfl) peanzsoBaHor y 180 nm UMC CMOS rexno:roruju. flprueuou
Hanper,Hl..rx r'exHuxa npojercronarsa nocrurHyra je BenHKa BpenHocr HanoHCKor nojauan a ca
lta,rau napujauujaua rpe4nocrra y rfpexnenqr.rjcroru oncery o4 3,1 Ao 5 GHz,
ruupororojacuo npu:raroferre yJra3He r4 H3ra3He r,rM[eAaHce rr Hrr3aK Hr.rBo rrryMa. Tarofe,
npennoxeHoN, rononorujov. roja y cnojoj crpyKrlpr{ r.rMa caMo jeaaH rau4yrrop. yxynHa
rloBprraHa HIIJII je cMarbeHa. flpegloxeuu npororr.rfl Kao KoMnar<tHo peuer6e, Manr]x
4ulreH:uja u 4o6prax Kapaxrepr.rcrr4Ka, uoxe nahu cnojy nprzueny y ruupoxonojacnuu
6eNsqnuu nprzrrlonpe4ajnuqv Ma, Kao Aeo npujeunor ypefaja.

flpoTorur 3ay3r.rMa yrynHy noBprxfiuy 1,251x0,729 mm', 4or< je norpruuua arrr4BHor AeJra
rona, jesrpa, 6e: npucrynuux neaona npu6alrNno je4nara 0,919x0,384 mm2. llocrnejayr
cauyaaquje cy H3Bprrreue Ha ocHoBy er(crpaxoBaHe HerJrr.rcre. Bpe4nocru S-napauerapa
rojnna ce onucyje npularoleme y:rasne u v3ra3le rrMneAaHce cy Marre oa -10 dB y
rppexnenqrajcxonr ocery or r{Hrepeca. Bpeguocr nojauar+,a je 11,18d8, ca aapujaqujaua
BpeAHocrLI Ao +0,4 dB. Bpe,4nocr napaMerpa ryMa BapHpa oA 4,39 dB :Pla3 GHz to 4,72 dB
sa 5 GHz. Tarole, xo.:ro ucnyH,aBa yc:rone cra6rlauocru u noxasyje go6py nxHeapHocr.



yrynna rloTporx6a cnare, paul,najyhu ra norpollfir,y flonapr8aqrroHr4x KoJIa LI H3JIa3HO|

6arfepa je 27,7 mW npLI HanoHy Hanajara 1,8 V'

po6ycuocr fipeanoxeHor peltrella, flpoBepesa je uocr:rejaln cuuynaqujana, 3a rpaHlr{He

BpeAHOCTn flapaMeTapa r(oM[oHeHaTa xoje rapaxryje npoz:nofav Kao I,I [pI4 pa3JIIIqI{TIIM

TeMneparypaMa.

HIIIII je npojercroran raKo Aa My ce [apaMeTpn ualo ruerrajy ca rpoqecHl,IM, HarroHclorM I4

reMfleparypHr,rM eapr.ljaqajarua. Karo 6u ce ouoryhuna ao,4arHa KoHTpoJIa napaMerapa

nojauaeaua, Haxon sa6prarcauaje. 4o4aru cy nuHoBr.r ja cnoJbaursy pery:rauHjy uanoHa

nolapu:aur.rje.

fiocrojeha peueba uruporonojacnux HIIII Kopl{cre c,'loxeHe rononorrlje snl4 3axTeBajy

)tsobelLe HoBe [pouece tfa6purauuje rrrro rrM noseha3a rleHy I{ rruHu HeKoHq4)eHrHI4M Ha

Tpra{rry. 3na.raj npe4noxeHor flpororuna uruporonojacuor HIIIfI oDIeAa .ce y
ji.uocraauoc'rn *erone ronolorltje, peam.r:aqr'rjlt y je([uuujoj rexnoloruju ca

nplrxBarrJr,H BHM Kapaxreplrcrt4l(tMa Il y va-noj fiorpollrlbtr.

Ha ocuony npunoxeHe 4or1'uerraquje 14 y cKna'4y ca oapea6ava IIpaBtuHuKa o nocmynky u

uatuxy epeduoearba, u kgaHmumamuaHo.l4 ucKa3usatby HayqHo-ucmpaucuaaqKux pe3ylmama

ur^p*uoro, Koju je aoHeo Hauuona,rnu caBer 3a Hay.q]f.r4 11 rexuo:ro[rrra paseoj

pen)fnrEre Cp6uje (<Clyx6elrrr frracHr.rx PC>, 6p. 38/2008), npeAnaxeM Hayvro-nacraruo\,r

eehy @arcylrera Texr{r4qKr{x nayxa Ynurep:ure,a y Honorr.r caly la npr4jaBJEeHO TeXHI,IqKO

pemerbe floa Ha3rrBoM "Hosa rconifurlpaquja Illupo(ofiojacnor uucro-uryunor noja.iaaava

peurnu3oBaHor y CMOS rexno:rorutju" upl'Ixnaru rao:
Hoeo rexHll.rKo elle (upororun) -M85

V Hunry, 12.12.2017.

IIpoS. ap flpe4par flerroarah

Enexrpoucru $ary:rrer y Huury

Ynunepsurer y Huury

Peuegen'r



i"P*b, YHUIB€P3YIT€T

ffi+' Y HoBom cRAy
Tpr {ocureja O6p:r:onuha 6, 21000 Honu Ca1, peny6,rurca Cp6nja
.{ercanar: 021 6350-413; 021 450-810; I{enrpa.rra:021 485 2000 -

Pa.r;ruoaogcrao: 021 458-220; Cqqcnrcr<a orlzr6a: 021 6350-763
Teuerfiaxc: 021 458-133; e-mail: ftndeanii]rmr.ac.rs

Ba;renT r.rua Bpe6alon
ra6unera

Haur 6poj:

Bau 6poj:

AaryM: 28.11.2017. Horu Caq

IIPEIMET: Ilueuoearue peqeHieHama u npuxsamatue peqeHluje sa TexHu.tKo
peu.reH,e

Hacraano-nayrHo eehe {enaptuaua 3a eHeprerrrr(y, eJreKTpoHHKy H TeJreKoMyHHrGquje na 96.
ceAHr.rqra oA 28.11.2017., ua uur.rqr,jarusy Karegpe :a erreKrpoHr,rKy je4nouacHo je goue,ro oanyKy o
EMeHoBaILy perleH3eHara u flp[xBararby peqensuje:a cneAehe rexHur]Ko peuebe, xojeje pe:yarar paga ua
npojerry TP-32016.

Hacrou: r{nrerpncann urnpoxonojacHtr Hrrc(o-[ryMnn nojavanau HaMerreH 3a paa y r[pennenqnjcrcoru
oncery oa 3,1 ao 5 GIIz.

Apopu: Anena Ryroea, Je.neua Paguh, Mnpjaua en4enosuh Muuuh u Jlaoro Haf .

flpegroxeHlr peqeH:erru.r:
1. ap ,{yuran fpyjuh, aou., Ererrrpmexnuvru <}arynrer, Beorpag,
2. 4p flpe4par flerxonuh, pe4. npo$., Enerrpoucxu Saxylrer, Hulr.

.{ocranr.rru:
I Jacunua.{uulrh, Clyx6a sa on[re u npaBHe nocroBe,
2 apxnaa.{enapruarraEET.

6AKY(TIET
TDXHHI-IKHX HAYKA
IIETTTPECAEtr
cIIctTltr
IIEE{[\EET.{
(EPTIIOIIiOB.\H O;1:

022-221 !r))

,{oq. !l Eopuc funanuh



,.ffif", VH[4B€P3[/T€T
'ftT:.' v HoBom cnlly

TpI Aocnreja Otlr{lloauha 6, 21000 Hoe[ Ca.x, pe yGulta Cp64ia
,(enaEar! 021 6350-413; 021 450-810; Ilerrpa,ra:oZi .tSS ZOOti '
Pauyxooolctuo: 021 458-2201 Cryacxr cra oryx6a: 021 6J50-763
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I,I3BOA I43 3AIII,ICHLIKA

Hacraauo-uayuno eehe @arynrera rexrrr4qKr,rx HayKa y Hoaou Ca4y, na 47. pe4onuoj
ceAHr.rur4 o4pNauoj mva29.1I.2017. roArrne, aoHeno je cae4ehy o.qnyKy:

-neno mp e 6u o u3 o cmaaJbeH o-

Ta,rxa 12.3.1. Bepueuxa4uja Hoaux mexHaqnux petaerba
u uttewosdrbe peqeHseHama

Taqxa 12.3,5.: V 4uny oepaQuxa4uje noeoz mexHu.lKoz pewema yceajajy ce pe4etjeHmu:

Ip AyrraH fpyjuh, 4oqenr, Elexrporexnnurz $ar<ynrer y Beorpa,4y
,{p flpe4par flerronrlh, pe4. npo$, Ener<rpoucxra rparylrer y Hzury

Hagr.rn rexnrzqxor peruema:

" IIHTE TP II CAHI,I ilIUPO R O II OJAC HII HI4C RO-ill'M H II II O TAqABATI
HAMEILEH 3A PAn y @PERBEHIIWCR0M OIrCEry oI 3,1 fio 5 GHz.

AJ"roprE T exuu.rxor pemer6a: A,reua Ryrona, Jeneua pa4uh, Mllpjaua BqAeHosEh Mvuuh,
Jlac:ro Ha!.
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IT3BOA r43 3AIrr{CHI4KA

Hacranuo-naylHo Behe @ary.rrera rexHr,rlrKrlrx HayKa y HoeoNr Cagy, ua 49.
pe,qoBHoj ce.qHrrlr{ oApxaHoj /iarfla 27 .12.201 7. rogr.rHe, ,qoHejro je crreAehy oArryKy:

-HenompedHo tk ocma6./beHo-

TAqKA 13.1. BepufiuKaquja Holux mexHuttnux pewe*ra
u utteHoodfte peqeHseHama

Ta.ma 13.1.9.: Ha ocnoay rro3rrrr4BHor r.r3Berrrraj a perleH3eHara nepr,r$uxyj e ce
Texur.rrrKo peruerre (M85) nol Ha3prBoM:

" IIH TE |PLI CAHU IIIil PO ROIIOJACHLI HuCRO-IIIyMHW II OJAqABA|I
HAMEISEH 3A pA[ y <DPEKBEHIIITJCKOM OnCEry OI 3,12O 5 GHz"

Ayropz rexurzvr<or peruema: Arena Ryrona, Je:reua pagrzh, Mupjaua Bu4enonuh Muurr.rh, Jlacro
Har.
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