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ITPOAOTI'OX

IKOTOG TNG MTUXLAKN G Epyaciog NTav n dnpouvpyia KatdAAnAou Aoylopkol mou
Ba tpéxel o Matlab kat Ba pmopel va xpnolponownBel yla Tov mANRpn XEPLOUO HECW
nAektpovikoU uttodoylotry tou AvaAuty Ddopatog FSH8 mou Slabétel to Epyaotriplo
Metprioewv HAektpopayvntikng AktivoBoAiog tou TuRpatog Mnxavikwy MAnpodopikng
tou TEl Kpntng. To Aoylopikd Tou avamtuxdnke Oa LKAvomolel TIC TAPOKATW
QAT OELG:

e Oa urmopel va aviyveVel TV KABe puBuLon Tou Spectrum Analyser.

e Oa umopel va tpomomolel TNV kaBe puBULon tou Spectrum Analyser
AapBavovtag umoPlv TOoug TEploplOpoUC Tou epdavilovtol amd Tov
OUGCYETLOMO TwV pubuicewv petall touc.

e Oa umopet va edpapuolet otov Avaluty QDACUATOC YEVIKEUPEVEG puBUioELg
yla tn HETpnon o€ GACUATIKEG TIEPLOXEG CUYKEKPLUEVWY Radio Standards.

e OQa umopel va kotaypdPel T pUOUIOELG ULAC CUYKEKPLUEVNG METPNONG
KaBwG KL TIG LETPOUEVES TTOCOTNTEG.

e Oa umopel va ELOAYEL KAl VO TPOTIOTIOLOEL LETPNOELG o Baon dedopévwy.

e Oa pmopel va KAvel ypadlkry TApouciacn TwV KATAYEYPOUUEVWVY Kal
OTMOBNKEV UEVWV ETPHOEWV.
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1 WH®IAKH THAEOPAXZH

Elvat n Yndoky oUANYn, emnefepyacia kal HETAS0CN/EVUPUEKTIOUT] TOU
OTTIKOAKOUOTIKOU onpatoC. H elkdva unopet va PndlomotnOet oe Stadopeg avaAloeLg,

OTWG:

e QCIF (176x144)

e CIF (352x288)

e PALD1 (720x576)

e HD (1280x720)

e Full HD (1920x1080)

Ye kaOe pixel avtiotolyoLv tpelg THES (R, G, B) mou petadpalovral oto xwpo (Y, U, V).

ExmopTm

hoAuptomo .mz:.vww"
TEPIEXOUEVD (MPEG-2,
. §I. RF
MPEG-2 T, Biopdpewon
AmoBnkeupivo -

TTEPIEXOPEVO
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[Ipétuma MPEG

Elvaw 61eBvn mpotuna (ISO) kat opiZouv tn Sradikaocia kwdikomoinong (cuumnieong)
tou Ynolomoinuévou Bivteo kat tou AYou KaBwWC Kal TG TOAUTAEEiag TOAAWV
TIPOYPOUHATWY O EVOL KOLVO KOVAAL.

MPEG-1 VIDEO : yia xapnA£g avaAUoeLg, Sev xpnolpomoleital TAEov

MPEG-2 VIDEO : xpnoluormoleitat otnv Yndlakn tnAeodpacn kat ota DVD
MPEG-4 VIDEO/ H.264 : kaAUtepo arnd to MPEG-2 kat 1o amodotiko yia HD
MPEG-2 SYSTEMS (TRANSPORTSTREAM): opilel Tnv Stadikaoia KATATHNONG OF
TIAKETO TIOAUTIAEE LG

[IpétuTtae DVB

Eupwmaikn oKoyEVELa TIPOTUTIWY, TIOU XPNOLUOTIOLOUVTAL OUWE KAl 0€ TIOANEG AAAEG

XWPEG TOU KOopou. Nepiypadouv tn Sladikaocio Sitapoppwong katr petadoong

(Aetoupyieg puaoikoL erumédou). Mpotuna DVB umdpyouv yla KABe péco petadoong:

SATELLITEDVB: mpOKeLTAL YLOL CUCTHUATA TIOU XpnoLdorololv Sopudopo yla tnv
petadoon tou Pnolakou TNAEOTTIKOU CAUATOC. Z€ AUTH TNV KATnyopla avikouv
Ta npotumna DVB-S, DVB-S2, DVB-SH.

CABLEDVB: (nodlaki tnAedpacn péow KaAwdiou (ta xdaAkiva KoAwdia
puetadépouvv 1o Pndlako ornua). To MPOTUNMO TIOU XPNOLUOTIOLE(TAL Elval TO
DVB-C.

TERRESTRIALDVB: 10 Yndlokd onua petodidetal péow emiyelov acUpUATOU
SIKTUOU €UPUEKTOUTNG. TO TIPWTOKOAAO TIOU XPNOLUOTOLEL TO CUCTNUA AUTO
elval to DVB-T kat DVB-H 1o omoio adopd petadoon PYndlakol onuatog oe
KLVNTECG OUOKeUEG. Adopd T upmavteg VHF (147-230 Mhz) kat UHF (470-
862Mhz).
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NARPNg aAvcida
Kwdlkomoinong,
mtoAuTtAglag Kalt
EKTIOUTING  ETIYELAC
bndrakng
tnAeopaong (DVB-T)
oTo Epyaotnplo
NAZIQAH. Eivat n
MPWTN &V Astoupyia
nmAatdoppa eniyelag
wndrakig
TnAedpaong otnv
EAAGSa (2002).
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[MAeovexktuata Ynelakns Tniedpaong

2taBepr) MOLOTNTA ELKOVAC XWPLE XLovia Kot eidwAa

KaAUtepn molotnta nxou

MeyaAUtepn avtoxr o€ apeBOAEC Kal SLaAeleLg

Eveliéla otnv AnPn kot oo GopnTtéC Kal KLVNTEG CUOKEVEC

EukoAOtepn enefepyaoia kol anobrnKeUON TOU TMEPLEXOUEVOU

MeplLocoTeEPA PASLOTNAEOTITIKA TIPOYPAUHATA UITOPOUV va TTOAUTIAEXBoUV o€ pia
ouxvotnta Kot va eknepdOolv Tautdxpova.

Av Kal TIpOKELTAL yla €va  oUOTNUO  €UPUEKTOUTAG, N Yndlomoinon Ttou
HETASLOOUEVOU CGHUATOG TTAPEXEL TN SUVATOTNTA EMUTAEOV UTINPECLWY MEPAV TNG ATIANG
HETAS00NG TNAEOTITIKWY TIPOYPOUMATWY, OTIWG:

o Tormkég AladpaoTIKEG UTtNPeoieg (MAnpodopieg yla To MPOYPAUUA, EPWTNOELG,
TnAemoawyvidia KAT)

e MNAApwG ALadpaCTIKEG UTINPecieg (EMmKowwviot TOU XPAOTN HME TOV
napoxo/otabuo ywa tnAe-Pndodopieg, HeTPAOE OsapatikOTNTOG  KAT).
Anauwteital kavaAl emotpodng (m.x. GSM, xDSL) yia va otéAvovtal ta Sedopéva
Tiow otov mapoxo

e YMNpPeoleg yla Atopa pE €LOLKEG avAyKeS (BEATIWUEVOCG UTTIOTITALOMOC, NXNTLKOG
OXOALAOUOG KOl OXOALOOUOG e cUUPBOAQ).

e Ymnpeoieg dedopévwy kot tpooBaaon oto Internet
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2 TIEINAI O ANAAYTHX AXMATOX

2.1 AIAAIKAXIA ANAAYXHX ®AXMATOX

Slide 03

— OVerview
What is Spectrum Analysis?

e v b (MM e o -

1oV OXeOLOOMO, TN KATOOKEUIN N OTNV EMLOKEUN HLOG NAEKTPOVLKG CUOKEUNG,
Xpelalopaote €va epyaleio mou Ba BonBroel otnv avaAuon Twv NAEKTPKWY CNUATWY
TIOU KAVOUV TNV NAEKTPOVIKI) OUOKEUN va Aeltoupyel, £€tol wote va kabopiooupe tnv

andédoon ToU CUOTHUATOG, VO EVIOTILOTOUV 0PAApaTa-O6UCAELTOUPYLEG KTA.

Ma va PUETPACOULE AOUTOV QUTA TO NAEKTPLKA OAMOTO UE OKOTO va OOUHE TL
okpBw¢ oupPaivel oe autad kKaBwc SiEpyovtal HEoa amod pia NAEKTPLKI) CUCGKEUT, XWPIg
va eNMNPeAlOUUE HE OTOLOSATOTE TPOMO TO ONMUA, XPEL(OUAOTE €va madnTko SEKTn
(passivereceiver) o omoiog amAw¢ Ba To amelkoVIleL e TETOLO TPOTIO WOTE VA £lval EUKOAO

va To avaAUooupe. O §€ktng autocg eivat o Avaiutr¢ Daopatog, o onolog amnelkovilet

Page
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aveneéépyaotn mAnpodopia yl To onpa Onwg, TAATOC, LoxUG, Tepiodo, TAEUPLKEG
UTTAVTEG KAl ouxvotnTta, 8lvovtag pog £tol pia kabapn kot akplpn elkova Tou GACUATOG

oto nebio tng ouxvoTnTaC.

Avaloya pHe TNV edoapuoyr, €va onua  umopsel va  €xel  SladopeTika
XOPAKTNPLOTIKA. [ Topddelypa, oOTIG TNAEMIKOWWVIEG, yla va amooteihAoupe
nmAnpodopia onwg wvn | dedopéva, To onua npenel va Slapopdwbel oe Eva Ppépov
upnAotepng ouxvotntag. To Slopoppwpévo aUTO  ONUa  €XEL  CUYKEKPLUEVA
XOPOKTNPLOTIKA Baotlopéva oto £i60¢ TnG Sltapdpdwong mou XpnoLUOTIOOUUE, TL.X. OTOV
0.0XOAOUUOOTE UE PN-YPOUULKEG CUOKEUEC OTIWG EVIOXUTEC N UIKTEC, lval onUOVTIKO va
KaTaAABoupE WCE KL TL 60U TAPAUOPPWOELS TTOPAYOVTAL KAL TL LOpdr) £XOUV QUTEG
oL TP poPPWOELS. Me TO va KATOAABOULE TA XAPAKTNPLOTLKA Tou BopUBou Kal TO WG
éva onpa BopuPou Sladépel oe oxéon pe ala €i6n onuatwy unopel va pag fonbnoet
0TO VO AVAAUCGOUUE TNV CUOKeUH/ ocloTNUA LOC.

Page
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2.2 TI METPHXEIX IIPATMATOIIOIOYNTAI ME TON ANAAYTH
PAXMATOX

Slide 4

Overview
Types ol Tesls Made

Maodnlation I

‘Distortion I

f i - ik

OL TILO OUXVEC WETPROELC TIOU Tipaypatonolovuvtal pe AvaAdutr Odaocpatog ivatl:

Staudppwan, napaudpewon kot 3épuBog.

MNa va elpoote olyoupol OTL €va ovotnua Asttoupyel KAat@AAnAa kal OTL n
mAnpodopia pag petadidetal cwotd Ba MPETEL va £XOUKE TN SUVATOTNTA VO LETPOOUE
TNV moLotnTa NG SLAUOPPWONG TIOU TIAPEXEL TO CUCTNMOA. ZNUAVIIKEG UETPNOELG ELOKA

OTLG TNAETUKOLWVWVLEC €LVl TO TTOCGO TNG LOXUG TTou Hetadidetal, To dacuaTiko

Page
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TEPLEXOUEVO KaBw¢ emiong kot o Babuog Stapdpdpwong To TMAATOC TAEUPLKWY, N

nolotnTa SLapopdwong Kot To TPEXOV KATENNUUEVO eVPOG LwVNG.

INUaVTIKA €miong €lval yla TOV TIOUMO KalL To OEKIN n HETPNON 1tng
noapauoppwons. YmepPoAky opuoviki Tapopopdwon otnv €060 €vog TOUMOU
umopel va mpokaléoel mapeUPoAég oe AAAeg {wveg ouyvotHTwv. ita otadla mpo-
evioxuong oto 6éktn Oev mpEmel va umapxel mopapdpdpwon evdodlapdpdwong
(intermodulationdistortion) yia va anogpeuyBel to dawvopevo Crosstalk (mapepBoArn tou
€VOC KAVOALOU 0TO GANO). EMOMEVWG OL TILO CUYXVEG UETPROELS Tapapopdwaong eival
QUTEG NG  mopauopdwong  evdodlapopowong  (intermodulationdistortion),
napapopdwaong OPUOVIKWY Kol napapopdwaong ELKOVIKAG EKTIOUTING

(spuriousemissions).

O dopuBo¢ eival and ta moAU Baoclkd onpoto mou BEAOUME va PETPHOOULE.
Onolobnmote evepyd NAEKTPOVIKO KUKAWUA 1] CUOKEUN €lvol KATASIKAGUEVN VO TTAPAYEL
Bopufo. Alddopeg evdeilelg omwe noisefigure kat Adyog Zriuatog pog Gopufo (SNR —
SignaltoNoiseRatio) elval onUAVTIKEG OTO Vo AMELKOVI{OUV TIC €MIOO0ELG ULAC CUOKEUNG

KoL TNV ouvelodopd TG oTov CUVOALKO BOpUPo TOu CUCTANATOC.

Ma OAEC TG TTAPATIAVW UETPHROELS €VOG avaluth ¢AoUATOG, €lval ONUOVTIKO va
KOTOVONOOUHE TNV A£ltoupyiat Tou GaocpaTKoU avaAutr Kal Tl SuvaTtotnteg Tou
Xpelaletal va €xeL 0 OVOAUTAG ACHOTOC €£T0L WOTE VO TIPOYHOTOTIOOEL LA

OUYKEKPLUEVN LETPNON KOL VA KAVEL TEOT tpodLaypadwv.

Page
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Spectrim Analysis Basics

Silde 85

Overview
Frequency versus Time Domadn

Time dommain

Measurements

Froquency Domain
Measurements

e
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Mua onpavtiki mAnpodopia OXETIKA He €va NAEKTPLKO onpa mou Sivel T €vag
naApoypadog ival n LeTafoAr} TOU CrHATOC KATA TN SLAPKELA TOU XPOVOU, OUWG OUTO
8eV MG TIOPEXEL TN OUVOALKN €LKOVA TOU OAMATOC. Mo va €XOUME TARPN ELKOVA TNG
anodoong Tou cuotApaToC Ba TPEMEL eMUMAEOV Vol aVOAUCGOUE TO OO Hag oto Tedio
NG ouxvotntac. AnAadn o ypadlky ovamapaotocn ToOu MAATOUC TOU CHUATOG OOV
ouvaptnon tng ocuxvotntag. O avaAutng ddaopatog oto nmedio TG ouxvotnTag ival OtTL

Kal o maApoypdadocg oto nedio Tou xpovou.

To mapamndavw oxnua amnewkovilel éva onuo, oto Tedlo Tou XPOVOu Kal TNG
ouxvotntag. XIto meblo Tou XpOVOU, OAEG OL OUXVOTIKEC OUVIOTWOEG TOU OHMOTOG
aBpoilovral petafy toug Kot amelkovilovral. Xto Tedlo TNG ouxvOTNTOG, TTOAUTTAOKQ
onuata (onuota Tou  amoptilovtol amod  TEPLOCOTEPEG TNG Miag ouxvotntag)
Slaxwpilovtal ot GACUATIKEG CUVIOTWOEG TOUG, KAl ATeLKOVI(eETal TO TTAATOC TNG KABE

$ACUATIKNC CUVIOTWOOG.

Metprioelg oto medio tng ouxvotntag €xouv Siadopa codry MAEOVEKTUATA.
E€etdlovtag éva onua otov maApoypddo omou eudaviletal ocav Eva  KOVOVIKO
NULITovoeldéC onpa Sev Ba MAPATNPCOUUE OPUOVLKA Ttapapopdwaon. Av eEETACOUUE TO
6o onua otov dacpatikd avaiut, Ba avakaAUpoupe OTL TO OAPA E€ival otnv
TPAYUATIKOTNTA ABpolopa SLadopETIKWY CUXVOTATWY, dpa OtTL eV Tav euSLAKPLTO OTOV

naApoypado yivetat Eekabapo otov paopaTikO avaluth.

MEepPLIKA CUCTAMOTO £XOUV KATAOKEVUOOTEL UE OKOTIO va AeltoupyoUV oto 1edio TG
ouxvotntag. MNa mapadewypa, Slddopa ocuCTAHATA TNAETUKOWVWVIWY XPNOLULOTIOLOUV
TEXVIKEG FDMA (FrequencyDivisionMultipleAccess) n FDM
(FrequencyDivisionMultiplexing). Z& autd Ta CUCTAMOTA, OTWG ylo TAPASELYUA O Eva
Kwnto tnAédwvo Olddopol XPAOTEC XPNOLUOTIOOUV SLOPOPETIKEG OCUXVOTNTEG Yyla

ekmopmn kot AnYn. Ot padlodwvikol otabuol emiong xpnowomnowouv FDM, pe kabe

Page
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oTaOUO va KATAAAUPBAVEL Lol CUYKEKPLUEVN {wVn CUXVOTATWYV o€ SeSoUEVN yewypadLkn
TepLoxn. Autol Tou TUTIOU TA CUCTHMOTO TIPETEL VA UTTOOTOUV avaAucn oto medio Tng
ouXVOTNTAG £T0L WOTE va €lval olyoupo OTL Kavel 6ev MOPEUPAANETAL OE YELTOVLKEG

OUXVOTNTEG.

Oa S0UUE OTNV CUVEXELD TIWE N HETPNON HE €va avaAuth GAcuaTog Unopel va
HUELWOEL ONUOVTIKA TOV CUVOALKO B6pufo mou mapouaotaletol otn PETpNon efattiag tng

LKAVOTNTOG TOU Vo TIEPLOPLLEL TO pATHA TOU EVPOUG LETPNONG.

E¢etaloviag pe OUTO TOV TPOMO TO (QPACUN, METPNOELC OUXVOTNTAG, LOXUG,
QPUOVIKOU TIEPLEXOUEVOU Ko BopUBou pmopolv va Tmpaypatonoinfolv  €UKOAQ.
METPWVTAC TI( TOPATIAVW TOCOTNTEG, UWOPOUUE €MIONG VO UTIOAOYIOOUUE TNV O0AIKN)
QPUOVIK) TOPAUOPPWON, TO XPNOLUUOTOLOUUEVO €UPOC {wvng, TtV OTa¥EPOTNTA TOU
onuatog, t™v woxu eéobdou, tHv mapaudppwon evdodiaudpewonc (intermodulation
distortion) to powerbandwidth, to carrier-to-noiseratio,koL TIOAEG AAANEG XPHOLUEG

UETPNOELG, ATTAWG XPNOLLOTIOLWVTAG £vav avalutr) ¢AcHATOG.
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2.3 KATHI'OPIEX ANAAYTQN ®AXMATOX

OL péBoSOL TOU XPNOLUOTIOLOUVTOL Yl TNV OCUXVOTIKA ovAaAucon eivat o
Metaoxnuatioudc  Fourier  (Fouriertransform) xaL n  Texvikn  swept-tuned.
H mpwtn péBodog xpnowuormolel éva onua oto medio Tou xpovou, To Ynodlomolel pe
SdelypatoAnyia, ekteAel Ta paBnuaTika mou xpelaloval yla va LETATPATEL 0TO eSO TNG
ouxvotnTag Kat TéAog amnewkovilel to amotéAeopa. Ev oAlyolg, AapBavel tnv mAnpodopia
oto mebilo Tou XPOVOU TOU TEPLEXEL TNV AMOPALTNTN ouxvoTk mAnpodopia.Me tnv
LKOVOTNTO TOU YLt AVAAUCH ONUATOG O€ TIPAYUATIKO XpOvo, 0 avaAuTh¢ Fourier pmopet va
oUAapavel eplodikad KaBwe Ko Tuxaio kot mapodika (transient) cupfavra. Mmopet
OKOPOL VO TIAPEXEL onUavTik PBeAtiwon taxutntag os olykplon HE TOPadoolakoug
avaAuTEG oapwong (sweptanalyzer) kal pmopet va petprnost ¢aon kat mAdrog. Qotdéco
€XEL KATIOLOUG MEPLOPLOMOUG, LElaitepa O0TO EUPOGOUXVOTNTAG, OTNV guaLoOnoia Kal Tnv
Suvauk mepoxn. Oa efstdooupe apyoteEpa TL €lvol autol oL OpolL KAl TNV

ONUAVTLKOTNTA TOUG.
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Slide 76

— (VETViEWw
Different Types of Analyeers

Fourier Analyzer

Pamllel fliers messired
A& simnultaneousy
I !I"Il I'III |[Ii -III
| '[: [ \ CRT shows full
T [ | special display
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Slide #7

Overview

Different Types of Avalyzors

Swept Analyzer

Filter "sweweps’ over mnge
A ol Interest

—

CRT shows full
spectril display

H mo kown HéBodog avaluong ¢daopatog eival n texvikn Swept-tuned. Ot
OVOAUTEG oQuTtol XPNOLUOTOLOUV TIEPLOCOTEPO TNV TEXVIKN TNG super-etepwduvng
(superheterodyne). Etepwduvn eival n 18LOTNTA TNC EMefEPyOiOg TNC CUXVOTNTAG KAL TO
npo6Oepa super avadEpPeTal Ot UTEPNXNTLKEG (supersonic) ouxvotnteg, dSnAadn aUTEG
TIou Bplokovtal MAvw amo To AKOUOTIKO 0plo. ITNV mPAén, autol Tou idoug oL aVaAUTEG
“oapwvouv”’ to ¢dopa mou pog evlladépel kot eudavilouv OAEC TIC OUXVOTIKEC
OUVLOTWOEG TIou urtapxouv. O avaAutn¢ ¢pacpatog tumou swept-tuned Aettoupyel ocav
€vag kowog 6éktng AM alAd tn B€on tou peyadwvou oto padlo maipvel po 08ovn otov

QVaAUTH.

H texvikn odpwong swept-tuned kavel LETPOELG 0TO TESi0 TG cuXVOTNTAG TTAVW
O£ HEYAANSUVOLK TIEPLOXN KOl LEYAAOOUXVOTIKO €UP0G. AUTO TO KaBLoTA XPrOLUO O
UETPNOELS oTo Medilo TNG ouUXVOTNTAC UEYAANG YKAUAG EPAPUOYWY, OTIWE TNV KOTOLOKEUN
KOL OUuVTAPNON MIKPOKUMATIKWY (eVEewv, pavidp ,eEOMALOUO  TNAETUKOWVWVLWY,
KaAwdlakng tnAeopaong, e€omAlopol ekmoumnng (broadcast), Kvntwv EMKOWWVLIOKWY

CUOTNUATWV.
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TN OUVEXElD PE TOV Opo avaAuti dacuato¢ Ba avadepOUAoTE HOVO OTOV

avaAuti ¢aopatog capwong (swepttunedanalyzer).
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3 APXH AEITOYPI'IAX TOY ANAAYTH ®AXMATOX

Baowlopevol otnv mponyouuevn €wkova, Ba ¢avtaldpactav OTL 0 OVAAUTHG
anoteleital anod éva ¢iltpo StEAevong ocuxvotntwy (bandpassfilter) mou capwvel pla
OUYKEKPLUEVN TEpLOXN TOU ¢daopatog mou pag evdladépel. Eotw OTL To onua €L0080u
elvat 1MHz,tote otav to ¢iAtpo SLEAEUONC CUXVOTNTWV COPWVEL TNV TIEPLOXN TOU

1MHz,8a “6¢el” To orjpa elc6dou Kal Ba To amelkovioel otnv 06ovn.

Av Kkal BewpnTikA TO TApPOMAVW OevAplo SouAeUel, €ival MOAU SUokoAo Kot
damavnpo va Kataokevaotel Eéva ¢IATpo mou ocuvtoviletal o Ul eupeia Teploxn. M
EUKOAOTEPN, KAl CUVETIWG AlyoTepo Samavnpr uAomoinon €ival va xpnotldomnolnbet évag
ouvtovi{opevog (tunable) tomkog TaAavTwTNE, Kal va Kpatriooupe otabepd 1o ¢iAtpo
SLEAevONG ouxvoTATWY. Oa SoUpE Ynaivovtag o MEPLOCOTEPEG AEMTOUEPELEG OTL OE QUTO
TO OgvApPLO “OKOVAPOUUE” TO orpa €Ll0060U MpwTUTEPA Tou otabepol PpiAtpou, Kol otav
TIEPVAEL PEoa amo to otabepd didtpo SLEAEUONG CUXVOTATWY, AUTO epdavileTal otnv

oBovn.

Twpa Ba umov e o€ MEPLOCOTEPEG AEMTOUEPELEG YLOL TO TIWCE AELTOUPYEL O AVAAUTAG

daoparog cdpwong (swept-tuned).
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Slide &9

Theory of Operation
Spectrum Analyzer Block Diagram

RF it
ELLEE LRI IF gain IF filter
! mixer f ! ! detector
Inpui aVa ' L [
1| . -
gl "i | i :'_-f = 1 ol |
S [FE
= P i £
..... widheo
filter
lewceal | | i J.
oscillator |
i
AW
Erneralor e -
Crystad 7 L
Refrremne CET display

e e Brnea
ra

Ta Boaowka eaptripata evo¢ avaluth ¢aocpoato¢ sivat oRFinputattenuator, o
piktng, n povada IF (IntermediateFrequency) gain, to ¢iAtpo IF(IFfilter), o avixveutig
(detector), to ¢iAtpo video(videofilter), évag tomikog taAaviwtig (localoscillator), n

YEVVITPLO 0ApwonG (sweepgenerator) kal pta 006vn CRT.
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3.1 MIKTHX

Slide #10

— Lheory of Operation

Mixer MIXER |, ,

i
4 i =5 .
i o= ?-'4-__..- __|_ —
[ L# & Ll N
L
e | . —

L

O uiktn¢ €lval Yl CUCKEUN N OTIOLO LETATPETIEL £VA OO OO L0 CUXVOTNTO OE

gLt GAAN. Evag piktng eival pua pn Ypauukn cuokeun (ouxvotnteg mou eudaviovral
otnv €€odo bev umnpxav kot otnv €icodo). To onua tou tomikoU taAaviwth (fo)
epapuoletal oe pla mopto Tou piktn kot to onpa mou Ba umootel petatpormn| (fsg)
epapudletal otnv Sevtepn nmopta. H €€060¢ Tou piktn amoteAsital and 2 apylka cnpota
(fsig kaL flo) KaBwg kat to aBpotopa (fiosfsig) kat n dtapopd (fio-fsg) cuxVOTATWY AUTWY TWV

600 onuatwv.

Ze évav avaluti ¢aopatog,autd Tou pog evdladépel sival n  Sadopa
ouxvotNtwv. O MiktnG €xel petatpéPel to RF onua ewodou pag oe éva |IF

(IntermediateFrequency) orjpa mou pmnopet va pATpapLoTel, eVioxuBel kat avixveutel ano
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TOV QVOAUTH Yyld va OTELKOVIOTEL oTnv 00d6vn. A¢ S0UME TWE ETUTUYXAVETOL QUTO €V

ocuvtouia.
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3.2 IF ®IATPO

Slidde #11

e Theory of Operation

IF Filter . , IFFILTER
SRR LTI
_| L
I (]
5:::;'::1"1 J_]_
" (VN
Display / \ /\ |’|.

To IF @iAtpo eival éva ¢idtpo {wvng SLEAEUONE CUXVOTATWYV TTOU XPNOLUOTOoLE(TOL
ocav “mapdBupo” ywa tnv aviyveuon onudatwv. To eUpog¢ Twvng TOu A€yetal Kol

resolutionbandwidth (RBW) tou avaAuTtr) Kot Umopel va puBbuLoTel amo tov avauth).

Av o avoAutng €xel tv OSuvatdtnta eupeiag aAlayng ot pubuicelg tou
resolutionbandwidth, to 6pyavo pmopet va PeAtiotonowinBel yla ™) oApwon Kot va
T(POCAPUOCTEL EUKOAA OTLG LOLATEPOTNTEG KABE OAUATOC,UE KOOTOG OTNV ETUAEKTIKOTNTA

NG ouxvotNTac (To va UImopoUpe va SLaKpIVOURE 2 KOVTIVA GAHOTO OE GUXVOTNTO) OTO

SNR kot TnVv taxvTnTa TG LETPNONG.

MapatnpwWVTag TNV TAPATTAVW ELKOVA

erAekTikOTNTA BEATIWVETAL (UTTOpOUUE va Eexwplooupe SUo SladopeTikd onpata). Autod

ouxva BeAtiwvel to SNR. H tayxUtnto 0APWONG KoL N TaXUTNTA AVAVEWGCNG TOU (XVoug
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(trace) wotéoo Ba unoBabuiotouy pe “otevotepa” RBWs. H wbaviky puBuion tou RBW

€€QPTATAL ONUAVILKA OO TA XOPAKTNPLOTIKA TOU £EETO{OUEVOU CALOTOC.
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3.3 ANIXNEYTHX

Slide #12

Theory of Operation

Detector , .., DETECTOR

I armgelitide
I
" 1T
bins i W Positive detection: birgest valss
i b sl
@ Negninve detection: amallest valee
7 . iiv kg alisprlaayeed
Y X L ! e S dertection: st vadue in bin

/ . byl

e g Barea

O avalutrc nipenel va petatpePel o IF onua o €va baseband 1} video oniua €tot
wote va umopel va mpoPAnBel otnv 086vn tou opydvou. AUTO EMITUYXAVETAL UE Eva
aviyveutn “mepiBairlouvoac”(envelopedetector)o omoiog ektpémel tnv 6éoun tng CRT

0806vn¢ otov katakopudo afova (y), N otov afova MAATOUG.

H Aewtoupyla avixveuong Oetkng kKopudng (positive-peakdetectormode)
AapBavel kot anekovilel TNV HEYLOTN TLUN TOU OAMOTOC KATA TNV SLapKeLa evog ixvoug . H
Aettoupyia auth eivat KaAn yla va avaAUeL nuitovoeldn onpata, aAla epdavilel tnv taon
va elval untepevaioBntn otov BopuBo otav Sev UTTAPXOUV NULTOVOELSH) CUATA OTO ONUa.
Ouoiwg, n Asttoupyia avixveuong apvnuikig kopudn¢ (negative-peakdetectormode)

AapBavel tnv eAdXLOTN TUA TOU ONUATOG.
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Itnv Aswtoupyia avixvevong Seiypatrog (sampledetectionmode),mapadystal pia
Tuxala TN ywa kabe ixvog (traceelement).Autr) n Aetoupyla €ival n kaAUTEpPN yla va

umoAoyiletal n evepyog tiur (rms) BopuBou i onuatwy nou polalouv pe B6pufo, aAld
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uropet va “xaoel” tig kopudég and onpoata-purtég (burst) kat narrowband (otevol glpoug

{wvng) onuata .

Mot TNV OIMELKOVION TWV ONUATWVY Kal BopuBou Tautdxpova, XPNOLUOTIOLETAL N
Aetoupyia Kavoviking avixveuong.(normaldetectormode). 2 auth tnv Aettoupyia, av To
Bivteo onua aUEAVEL ] LELWVETAL LOVOTOVIKA OTNV SLAPKELD ULaG TIEPLOSOU EVOG (XVOoUg,
TOTE GUUMEPALVETOL OTL TO CUXVOTIKO TIEPLEXOUEVO UETPLETAL KAL N AELToupyla EUPEONG
Betikng kopudng (positive-peakdetectormode) ypnowomoteital. Av  TO onfua
METABAAAETAL OXL MOVOTOVIKA KOTA TNV OSLAPKELA TOU XPOVOU, TOTE CUUTIEPALVETAL OTL
HETPLETAL BOpUPOC KaL Ta onpela ixvouc (tracepoints), evaAldooovtal petafl Asttoupyiag
BeTIKAG Kopudn¢ KaL apvnTkng kopudng. Otav amelkoviletal n EAAXLOTN TLUA, N LEYLOTN
TIUA OomoBNKeVETOL KAl OUYKPIVETAL PE TNV HEYLOTN TIUH TOU €EMOMEVOU (xvoug. To
MEYAAUTEPO TWV 2 TIHWV OmELWKOVIZETAL. AUt N TEXVIKN TpoodEPel o KaAUTEPN
amnelkovion Tou Tuxaiou BopuBou oe oxéon Ue TNV Asttoupyla avixveuong Kopudng, aAAd

anodelyeLto MPOBAnUa Tou “yapévou onuatog” g aviyvevong delyuatod.
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3.4 ®DIATPO BINTEO

Slide #13

— Lheory of Operation
Video Filter

VIIELY
FILTER

b—— i

T A FL B

To ¢iAtpo Bivteo eival éva xaunlomepatd ¢idtpo mou tomobOesteital PETA TOV

aviyveutn neplBarlouoacg (envelopedetector) kat mpwv to ADC. To didtpo kabopilel to

eupog Lwvng Tou evioxuth BLVTEO Kal XPNOLUOTOLELTAL Yla VOL KOWVOVLKOTIOLOEL 1] yla val

OUOAOTIOLNOEL TO (XVOG TTou tapouactaletal otnv 08ovn.

O avaAutAg dAopatog amelkovilel To onpa Kol tov B0pufo emouévws 00O TLO

Kovta eival To onpa oto eninedo tou BopuPou, 1600 SUGKOAOTEPO yivetal va SlaBaoTtel.

Me to va aAAdéoupe to €Upog {wvng (VBW), umopoUue va HELWOOUME TIG peak-to-peak

petaPorécg tou BopuBou. AuTtog o TUTIOG oplaAomolnong Umopet va BonBroetL otnv eVpeon

onuatwv aAAwwg Ba Atav un eukpvi e€attiog Tou BopuBou.
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3.5 AAAAEEAPTHMATA

Slide #14

— L Te0ry of Operation
Other Components

d o 4 :
£ -l e - 4 e [

F R

Ly l
SWEEP ] ||

GEN - -

lellll'Iil'_\'
RF INPUT CRT DISPLAY

ATTENUATOR IF GAIN

O tomiko¢ taAavtwtng elval €vag Talaviwtng eAeyxOUevog ano taon (voltage)
Kol otav emibpd €xeL oav €MOKOAOUOO TOV GUVTOVIOUO TOu avoAuth ot dedopévn
ocuxvotnta. H yewntpla odpwong (sweepgenerator), otnv MPAYUATIKOTNTA CUVTOVITEL
T0 LO €tol wote n ouyvotnta tou va oAAAlel o avoAoyla LE TNV TAON PAMUTOG
(rampvoltage). Auto emumAéov €KTPEMEL TNV akTiva nAektpoviwv tng oBdévng CRT
opllovTLa, oo aplotepa ota 6e€ld, dnuloupywvtag To medio Tou xpovou atov X-agoval.

O &éao¥evntric etcobou (RF input attenuator) eival évag e€aocBevntig Bripatog
TomoBeTnUEVOC aVAUESA OTNV £(0080 TOU ONUATOC KOL TOV TIPWTO WIKTN. XpnoluoTmoleital
yla va puBuilel tTnv €vtoon Tou onuatog mou AapPBAvel o MpwTtog¢ MiktnG. Auto eivat
ONMOVTLKO yloL va amoTtparel oupmnieon oto kEPSog (gain) Tou pIKTA Kal mopapopdwaon

TIOU Umopel va mpokAnBel anod onpata pe peyain évraon.
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H uovadalF evioyvonc (IFgain) lvol TomoBetnévn HETA TOV HikTn OAAQ TPV TO
IF,n RBW, enavaxpnolponoleital ywa va puBuicel tnv kabetn 6£€on onudtwv Tou
anelkovidovtal, xwpic va ennpealel to eninedo £vtaong Tou CrUATOG TTOU GTAVEL OTOV
pikTn €Ll0060u. Otav aAlaytel, n T tou emumédou avadopag alalel avaloya. Eddoov
Sev Béhoupe va allagel to eninedo avadopag(n kabetn Béon Twv AMEKOVI{OUEVWV
onuatwyv) kabwg aAldloupe tov efacBevntr) ew0odou, autd ta Svo efaptripata
‘dévovtal’ petaty touc. To IF k€pdog (gain) Ba cAAAXTEL AUTOUATA WOTE VA OVTAVOKAQ TLG
aA\ayéc mou yivovtal otov efaocBevntry €10060U, £T0L TA AMEIKOVI{OMEVO ONUOTA

napapévouv otaotua otnv CRT 00o6vn, kat To eninedo avadopdg Sev aA\AleL.

Page

32



TEXNOAOTIKO EKTIAIAEYTIKO IAPYMA KPHTHZ
TMHMA MHXANIKQN NMAHPO@OPIKHZ
NTYXIAKH NIKONAOY MAPIAZ

3.6 QX YXYNEPT'AZONTAI TA EEAPTHMATA METAZY TOYX

Slide #15

—_— Lheory of Operation
Haow it all works together
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A¢ Soupe WG OAa autd Ta e€aptriuata cuvepyalovtal Kal amoteAouv Tov avaAuth
daoparog.

ApxK@, To onua mpo¢ avaAluon cuvdéetal otnv eicodo tou avaAuty paouatod.
ZTNV CUVEXELA TO onua elcodou cuvdualetal pe to LO (ue tnv BonBela tou piktn), €toL
WOTE VOl LETATPATIEL 08 oA o€ pLa evilapeon ouxvotnta (IntermediateFrequency, IF).
Autd Ta onuata tote, otéAvovtal oto ¢iktpo IF. H €€oboc autou Ttou diltpou
QVIXVEVUETAL, UTOSNAWVOVTAC TNV TOPOUCIA £VOG OUXVOTIKOU TIEPLEXOUEVOU OTNV
6ebouévn ouyvotnta ouvioviopol Ttou avoAuth. H tdon €£66ou Ttou avixveutn
xpnolgormoleital wote va “odnynoel” tov kdBeto dafova (mAdtog) tng oBovng tou
avaAuti. H yevvntpla ocdpwong (sweepgenerator) mapEXEL CUYXPOVIOUO UETAEU TOU
opllovtiou agova tng 08ovnc (ouxvotnta) Kal Tou cuvtoviopou tou LO. To anotéAeoua
otnv 008dvn elval n anewovion tou mAatoug(amplitude) og oUykpLoN HE TIC GACUATIKEG
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OUVIOTWOEG TOU KABE €L0EPXOUEVOU ONUATOC. AG XPNOLUOTIOL|OOUME TO TIOPATIAVW
OXNMO ylo VO KATOAABOUE TL EVVOOULIE.
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Ta opllovtia BEAn, Seixvouv TNV “odpwon” (sweeping) Tou avaAUTH. ZEKWVWVTACG LE TO
LO ota 3.6GHz,1 €€060¢ TOU WIKTN amoteAeital amno 4 onuata, €va €K Twv omolwv eivatl

ota 3.6G HZ(fLo).

MNapatnprote otL 1o IF diAtpo pag eival kat avto ota 3.6Ghz. Juvenwc MEPLUEVOUUE
va doUpe To onua otnv 08ovn tou avaiutr. Ita 0 Hz otnv 06dvn, mpayuatt PAENOUUE
éva onua(Aéyetatl “LOfeedthrough”). Twpa ag PpavrtaoTtoUe TNV YEVVATPLO 0APWONG va
“kwvettal” &g€la, kavovtag to LO va capwoel- “poxwpnosl” avodikd o cuxvotnta. Katd
Vv Sldpkela mou 1o LO capwvel avodikd, to (6lo akplBwg kAvouv Kal tpia amd ta
onuata €€6dou Tou piktn(to onua ewodou eival apetaBAnto-otacipo). Kabwg to LO
“kiveltal” ektOg Tou eUpoug Tou ¢idtpou IF, To BAEMOUME va PelwVETAL Babulaia otnv
000ovn. Epoocov n dtadopa (fio-fs) EpBel péoa otnv emppon) tou IF dpiktpou, apxilouue va
To BAémoupe. Otav eival oto kévtpo(3.6GHz) BAémoupe 1o MAAPEG MAATOG TOU CAUOTOG
otnv 006vn. Katomwc kwveital de€lotepa, kat pelyel amo v emnippon tou IF ¢iktpou,

apxileL kal pewwvetal Babulaia wWoTou To orpa XAVETE anod tnv oBovn.

MOALG €ldape TO onua HAC VO COPWVETAL PEoa amd To otabepd IF ¢pidtpo, kal va

amnelkoviletal otnv 006vn tou avaAuth pacpatog. Etol Aettoupyel o avaAutn¢ paopatod!
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3.7 IIAHKTPA XTO EMIIPOX MEPOX

Tracking output
C for power sensar

RF input
C for headph

1 Ext. trigger input

1 Ext. reference input USB interface, type A"

+IF output/video output SD memory card
+ Bias input Color LCD (640 x 480 pixel), can be switched
1 Connector for accessories

10 high-contrast monochrome display in
extreme sunlight

LAN/USB interface

Selectionb different operating mades

Simple menu-based {"sp lyzer”, “vector netwark

operation via softkeys

analyzer”, "power meter”, etc.)

Function keys

Selection of the

(channel power, occupied bandwidth, etc.)
Kensington lock General i setup

Screenshot

Call-up of user-defined

settings Rotary knob with Enter button

Cursor keys
¥ Interface itagrated into nstruments with sarial numbers = 105000
For connecting the RASTNRP-Zxx power sensors and USB sticks

Ta tpla Bactkd MARKTPA AELTOUPYLWY €VOC avaAuTr ¢AcUATOG £ival: ocuxvotnta,
mAdrtog kat Sidotnua (frequency, amplitude, span). Mpodavwg, TMPEMEL va EILOOTE OE
B£on va puBuicoupe KaTAAANAQ TOV aVAAUTH Yl CUYKEKPLUEVEG oUVONKeC petpnong. H
ouxvOTNTA Kol To TAATOG eival euvonta. To span givat évag armAog TPOMOG VA TIOULE OTOV

avaAutn oo peyalo diaotnua oe cuxvotnta BEAOUUE va EETACOUUE.

AMEeG onuavtikéG Aettoupyieg elvat n puBuon twv resolutionbandwidth,

sweeptime, inputattenuator kat videobandwidth.
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4 KATAXKEYAXTIKA XAPAKTHPIXTIKA

To va Katavoriooupe TIG SUVATOTNTEG KOL TOUG TEPLOPLOMOUCG €VOG QVAAUTH
daopatog ival €va oAU CNUAVTLKO KOUUATL OTNV KATAvOnon TnG GUVOALKAG GATUATIKNAG
avaAuong. Ot onuepvol avaAutég GAoUATOC TPOOPEPOUV HEYAAN TIOKIALA SuvaTOTATWY
Kat emumeédwy amodoons. Méoa amod autd To “YAaoc”, MWE UMOPOULE Va EEPOUE TIOLEC

nipoSiaypadEg elval ONUAVTIKEG YLoL ULaL CUYKEKPLUEVN edappoyn Kol yLoti;

Ot podlaypad£g evog avalut GACUATOG Elval 0 TPOTIOG TOU KATACKEUAOTH TOU
opyavou va opioel kamola standards andédoong yla To TL UIOPOUKE VA TIEPLUEVOUE ATIO
L0l OUYKEKPLUEVN METPNON. Me TO va KOTOVOOUUE KOl VA E€PUNVEVOUUE QUTEC TIC
nipoSiaypadeg pmopol e va PoPAEMOUUE WG 0 avaAutn¢ Ba avtanokplBel kataAAnAa

o€ Jla PETpNOoN.

eH¥ . W4

- - .
i 3 1
-

» Frequency Range
* Accurancy : Frequency & Amplitude
+ Resolution
+ Sensitivity

« Distortion

* Dynamic Range
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Mo va eipoote olyoupol 0Tl 0 avaAuThHG GACHATOC Ba TPOYHLATOTOL|CEL CWOTA TLG
LETPNOELG LOG TIPETIEL VAL EEPOUUE:
1) ToouxvotikogLpog (frequencyrange)
2) To evpogrounAartoug(amplitude range, maximum input and sensitivity)

3) MéxpL molo eminedo UmopoU e va LETPHOOUUE TNV Sladopd avapeoa SU0 oNUATWY, O

nAartoc (dynamicrange) kat cuxvotnta (resolution)

4) Nooo akplPeic ival oL petproelg pag (accuracy)
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4.1 XYXNOTIKO EYPOX

Slide #19

Specifications
Frequency Range

Low frequencies

L

for baseband and IF

Measuring harmonics
50 GHz and bevond!

o M

QuolKa, N TPWTN KL TIL0 CNUAVTLKA Tipodlaypadn ou MPETEL va EEPOoUE £lval To

OUXVOTLKO EUpOC TOU avaAuth. Aev XpeLAleTal LOVo 0 avaAUTAG GACUATOG Vo KAAUTITEL TIG

Baolkég ouxvotnTeG TNG edapUoynG Tou Ba ToV XPNOLUOTOL|COUKE, aAAA OV TIPEMEL Vol

EEXVAE KAl TIG OPHLOVLIKEG 1 TA “MAACMOTIKA” orjpata otig UPNAEG A LeoAleG oUXVOTNTEG

kot TNV IF oTIg XaunA£G oUXVOTNTEG.

Eva mapdadelypa avaykng uPnAOTEPOU CUYXVOTLKOU €UPOUG Elval OL ACUPUATES

TnAenikowvwviec. Mepika standards kivntig tnAepwviag amattolv HETPROELS LEXPL Kal 10

opuovikwy. Av douAeloupe ota 900MHz, autd onuaivel OTL Xpela{OMOOTE AVAAUTH HE

avw oplo ocuxvotntag ta 10¥*900MHz=9GHz. EnutAéov, mopOoAo OV JWAGQUE YO OVOAUTEG
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TUTOU RF,MIPEMEL va EXOUUE Kal SuvATOTNTA HETPNONG TNG XOUNANG UITAVTAG KOL ONUATWY

IF.
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4.2 AKPIBEIA

H akpiBela eival 3 dgltepn mpodlaypadn nmou Ba otabouue. Mdoo akplpry Ba
elval Ta amoteAéopata pag o€ ouxvotnTa Kal MAAToG;, Otav WAAUE yla Tipodlaypadeg
akpiBelag, sival onuavtiko va kataldfoupe OTL umapxel n mpodiaypadn amdAutng

akpiBelag kat n mpodiaypadr oxeTIKAC akpiBelac.

Mia armoAutn PETPNON TPAyUATOTOLE(TOL PE Hovadiko kKépoopa (marker).M.x. ,n
ouxvotnta Kal to eninedo woxu¢ (powerlevel) evog dopéa yla HETPAOELG TTapapopdwaong,

elval pa anodlutn pétpnon.

Mia OXETIKA UETPNON TPAYUATOTOLE(TAL HE OXETIKO, déATa kKépoopa (marker).
Mepikanapadeiypatasivar, modulation frequencies,channelspacing,pulserepetition
frequencies kal offset frequencies oxetikég pe Tov dpopa. Ol OXETIKEC UETPHOELC Elval

OKPLBECTEPEG OE OXEON LE TIG ATMOAUTEG LETPAOELC.
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Specifications
Aceuracy

=y Relative
Amplitude
_ ) indB
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4.3 AKPIBEIA XYXNOTHTAX

Slide 821

—_— Specifications
Accuracy: Frequency Readout Accuracy

Typical dataSheet specification:

™
| (Y
| Il

Spans < 2 MHz:t [freq. refddut % freq. ref. aceuracy
|+ ]]'.r:j' l'j't-1'|u|-§ln':.'tc|1:u1
| + 15%of resolation bandwidth
+ 10 Hz "niqirll[;al--|'rnr )
s AN S N

T b bt B LN A

HakpiBelaouyvotntag,eivaiouvinbwgoplopévnoavtoabpolopanoAAwvSladopeTik
wveldbwvodalpdtwy,omwe frequency-reference inaccuracy,span error kot RBW center-

frequency error.

H akpifela Frequency-reference kaBopiletal amd tnv PaclKr OPXLTEKTOVIKH TOU
avaAutr. H molotnTa Tou £0WTEPLKOU POAOYLOU £ival akKOUn £vag Tapayovtag, OUWG

oMol avaAuTEG pAoUATOC XPNOLUOTIOLOUV TOAQVTWTECG UPNARG moldTnTag-anddoong.

Ynidpxouv SUo PBaclkéC katnyopieg otov oxedlaopd evog oUYXPOVOU-LLOVIEPVOU
avaAuty ¢aopartog: ol synthesized kot free-running. e évav synthesized avoaAuti,
MEPLKOL 1 OAOL Ol TOAQVTIWTEG €lvol OUVTIOVIOUEVOL O €va Hovadlkd, avixveUoLUo,

TaAavtwti avadopdg. Autou Tou €i6oug oL avaAUTEC €XOUV Lo akpiBela TNG TACEWC TwV
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HEPLKWV ekaTovtadwy hertz. Autog o oxeSLaoUOG TIpoodEPEL HEYLOTN amdSoon avaloyLlka

LE TNV TTOAUTTAOKOTNTA KOL TO KOOTOG KOTOLOKEUNG.
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AvOoAuTEC dAopaTog apXltektovikng free-running xpnoluomololv amAoUoTepPN
oxedlaon kalL mpoodépouv HETPLA aKpifela ocuxvotntag oe mpootty Tur. Ou free-
runningavaAutég mpoodEépouv akpifela peplkwv megahertz. Auto dev elval onpaviko
LELOVEKTNUA Ot TOANEG TMEPUTTWOELS. Mo mapddelypa, TOAMEG opEC UETPAUE Eva
UEUOVWUEVO-ATIOUOVWHEVO U, N oMAWC XPEL{OUAOTE APKETH akpiBela loa loa yla va

QVayVWPLOOUWE TO oo eVOLAPEPOVTOC LA AVAUESA O GAAQ orjpaTa.

Ta opdApata Span-error xwpilovtal o Suo katnyopieg Bacl{OUEVOL OTO YEYOVOG
otL moMol avaAutég daocpatog eival fullysynthesized yiwa pikpd spans,aAAa eival

avolytou-Bpoxou (open-loop) yla peyaAutepa spans.

Ta RBW oddApoata pmopel va eival afloonuelwto-gupeyedn oe HeEPLKOUC
avaAUTEG pAopatog, €BIKA Yyl PEYAAEC TIHEC Tou RBW,0AAQ OTIG TIEPLOCOTEPEG

TIEPUTTWOELG ElvaL TTOAU HIKpOTEPA Ao Ta opAApata Spanerror.
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4.4 AKPIBEIA IIAATOYX

Shide 823

—_— Specifications
Acceuracy: Relative Amplitude Accuracy

« Display fidelity Relative
] ¢ Amplitude

¢ Frequency response in dB

« A RF Input attenugtor
A Reference level

« & Resolution bandwidth

+&A CRT scaling

g e s 1 T LA

OL neploootepol avaAuTtéC dpaopatog opilovtal e OPOUG ATOAUTNG KOL OXETIKAG
akpifelag mAatoug. Mwa Kal n oxetkn anddoon tou avaAutr ennpedlel kal Toug dvo
TUTIOUG aKkpiBelag, Oa LIAACOUUE TPWTA YL QUTAV.

‘Otav KAVOULE OXETIKEC ETPNOELG O€ EVOL ELOEPYOUEVO O, XPNOLUOTIOLOUE Eva
UEPOC TOU onuatoc oav oavadopd. Na mapadelypa KAVovTag LETPHOELS apapopdpwong
SeUTEPNG OQPHOVIKAG, XPNOLUOTIOOUUE TO Paclkd-OepeAdiwdeg onua ocav avadopa.
ATOAUTEG TIHEG Sev pog evdladEpouy, pag eviladEpel povo to ooo dladépel n Sevtepn

OPUOVLIKA O€ oX€on UE To BepeAlwdeg orua.

H oxetikn akpifeta mAdtoug e€aptatal amnod: nowdotnta anelkoviong (Displayfidelity)

Kol TNV amokplon ouxvotntag (frequencyresponse) omou Kal ennpedlouv APEcO TNV
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akpiBela mAdtoug. Ta Ao Téooepa TMPOKELTAL yla Sladlkaoieg mou yivovtal Katd tnv

SLapKELO YOG LETPNONG KAl £TOL EMNPEAlOUV apVNTIKA HOVo 6tav aAAAlouv.
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4.5 TIOIOTHTA AIIEIKONIXHX

Slide #24

— Specifications
Accuracy: Relative Amplitude Aceurmacy - Display Fidelity

« Applies when signals are not placed at the
same referenice amplitude | Relative
| | Amplitude
1 indi
« Display fidelity includés
-Log amplifier or lineal fidelity
-Detector linearity
-Digitizing circuit linearity

o Technique for best accuracy

e . L' T

H mowdtnta anekoviong (Displayfidelity) emnpedletol amd moAAoU¢ mapAyovTeG.
Méoa o autoug eivat o AoyaplBuikog evioxutng (logamplifier),o avixveutng kot ta
KukKAwpota Pndlonoinong. H 0086vn CRT amd povn tng dev eival mapdyovtog yla Toug
QVOAUTEG TIOU XpNOoLoToloUV TEXVIKEG Pndlomoinong kat mpoodépouv Yndlakd onuadia
(markers),ywati n mAnpodopia tng Béong evog onuadlov (marker) maipvetal and tnv
MVAUN trace, kot OxL amd tnv oBovn CRT. H mowdtnta amewkoviong eivatl KaAUtepn o€
UKpEG Sladopég mAdtoug Kal {wveg amod peplkd S€kata tou dB yla Kovtva TAATN

ONUATWYV HEXPL Kal 2dB yla HEYAAEG ATIOOTACELG TIAATWV.

Mua Texvikn yia tTnv BeAtiwon tng akpifelog tou MAATOUG €lval Vo OPIOOUUE TO
MPWTO ONUa oav onua avadpopas XPNOLLOTIOLWVTAG AEITOUPYLEG TOU avaAuTr Kal va

Xpnotgormnotwjooupe onuadia (markers) yia va dtafacoupe tnv TR Tou MAATOUG. ITNV
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OUVEXELO PETAKLVOUUE TO §eUTEPO oNUa oTo 8Lo onpeio avadopadg kat urtoAoyiloupe TNV

Swadopa.
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4.6 AIIOKPIXH XYXNOTHTAX

Slide #25

Specifications
Accuracy: Relative Amplitude Accuracy - Freq. Response

Signals in the Same Harmonic Band

L v, s

H amndkpilon ocuxvotntag, N n “opalétnta” tou avalutr pdopatog,emniong nailelt poAo

O£ OXETIKEC afeBalotnteg MAATOUC Kal eival e€aptwpevn amod to nedio ouxvotntag. Evag

avaAutig ¢aocpato¢ RF xaunAng amokplong (XapnAwv ouxvotnTwy), Umopel va €xel

anokplon ouxvotntag 0.5 dB. AmO tnv AAAn HeEPLA, €VaC HLKPOKULOTLKOC OVOAUTAG

daoparog (amokplong-uPnAwv CUXVOTATWY), LE CUVTOVIOUO ota 20GHz pmopel va €xel

anokplon ocuxvotntag +4 dB!
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Slide #26

Specifications

Accuracy: Relative Amplitude Accuracy

Relative

« & RF Input attenuator Anphinsde
[ ]

« A Reference level

o & Resolution bandwidth

« A CRT scaling

Onw¢ avadEpape Kol TPonyouEVWE, ol 4 podlaypadEg mapandavw ennpealovv
0pVNTIKA TNV akpifela pLag pétpnong otav aAAalovtal Katd tnv SLApKeLA YLag LETPNONG,

Kol pmopouv va e€adeldpBolv av peivouv ameipaytec.

Enedn évag e€aocbevntig elod6dou RF (RFInputattenuator) mpémnel va emdpd o€
OAO TO OUXVOTIKO €UPOG TOU avaAutr, n akpifela Brpatog tou eival ocuvaptnon tng
ouxvotntag. X XapunAEg RF ouxvotnteg, mepluévou e Tov e€acBevnTr va avtamokpivetal

TIOAU KoAQ, ota 20GHz 0L TG00 KaAd.

To IFgain ( referencelevelcontrol) éxet aBePaidtnteg emiong, oAAd sivatl mo
okplBEg oe oxéon ue tov e€aoBevntr elcodou (RFInputattenuator) emeldn embpd oe pa

LOVO ouxVOoTNTa.

Muag kot Stadpopetikd didtpa €xouv SladopeTikEC anwAeleg El06S0u, PE TOV va
oAaloupe to RBW (ResolutionBandwidth) pmopolpe va €mnpedocoupe apvnTka TV

akpiBela.
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NTYXIAKH NIKOANAAOY MAPIAZ
Télog, aAAalovtag tnv avaiuon tng oBdévng m.x and 10dB/div oe 1 dB/div i oe

VPOAUULKO, UTtOPEL va elodyel afeBatotnta oTnv PETPNON MAATOUG.

Slide #27

— Specifications
Accuracy: Absolute Amplitude Accuracy

Absolute
Amplitude
in dBm

« Calibrator accuracy
« Frequency response

« Reference level uncertainty

Ry s sy o L =

OL QmOAUTEC LETPNOELG TTAATOUC £lVOlL OUCLOOTIKA UETPOEL OXETIKEC O £€va
EOWTEPLKA TIAPOAYOUEVO ONUA YVWOTOU TIAATOUG Kal ocuxvotntag(onua Babuovounong -
calibrator). Ot meploootepol avaAutég paopatog €xouv €va Tétolo onpa (calibrator). Muog
Kol To ofua calibrator Aettoupyel o€ pla cuxvotnta, otnPWOUAOTE OTNV OXETIKN aKpiBeLa
TOU aVaAUTA yla va emekteivou e to onpa calibrator oe dAAeg ouxvotnteg kat MAdTn. Ml

ouvnOLopévn pEtpnon pe onpa calibrator €xel pla afefatdtnta tng taewc twy +0.3 dB.
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4.7 ANAAYZIH (RESOLUTION)

Mua Baowkr mpodlaypadrn otav BEAOUUE va HETP)COUE CUATA KOVTLWVA LETAEY
Toug eival n avaAuvon(resolution), n omola oG EMITPEMEL va UmopoU e va Ta Eexwpilou e
TO €éva amod to aMo pe emtuyia. Eidape 6tL to Vpog {wvng tou IF dpidtpou Aéyetal Kat
RBW (resolutionbandwidth). Autd yiati to eUpoc tou IF @iAtpou kat to oxnua tou eival

auTO 1ToU kadopilet to mooo evdiakpita Ja ival Ta oNUATA.

Entiong to elpog tou diltpou, n emidektikoTnTa (Selectivity), o TUmog tou ¢iltpou,
n Tumikn anokAon FM kat o B6puPog tng mAsupkng umavtag (sidebandnoise) eival
TLOPAYOVTEC TIOU €MNPEAlOUV TNV avAAuon Tou oAUOTOC Kal Ba Toug e€etdcoupe otnv

OUVEXELQ.

Slide #28

— opecifications
Resolution

What Determines Resolution?

AN

Resoluton Kesiklual FM
Bandwidih

RES BW Type
and Se .-.'|I-.!|I'r Neise Sidebands

ST A B
Sl i
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4.8 RESOLUTION BANDWIDTH

Slide #29
Specifications
Resolution: Resolution Bandwidth
3dB Delecion
| | ' S l___‘
Input i L
Spectrum
IF Filter/
@ Resolution Bandwidth Filtar
(REW)

Swee

SO A W |
.D"5F'31' /\

ML oo TIG TTPWTEG TTAPATNPIOELG TIOU KAVOUHE BAEmovTag £va onpa otnv 08ovn
TOoU MaApoypdadou eival OtL Sev UMOPEL VAL ATELKOVIOTEL oAV LA AETTTH) VPO ATELPOU
punkoug. Exel kamowo ¢apdo¢ otnv 06d6vn. Autd to ALVOUEVO TIPOEPXETAL QMO TO
“okavaplopa” (tracing) Tou avaAutn tou IF dpiAtpou Tou, KOTA TNV SLAPKELD CUVTOVIOHOU
pe éva onpa. EtoL av aAdoupe to eUpog {wvng tou didtpou, aAAAleL kal To dapdog g
anelkoviOpevng anokplong. Ot mpodlaypadéc evog avaAutr) HewlettPackard opiZouv 3dB

gupog Lwvng. Mepikol dAAoL kataokeuaoteg opilouv 6dB elpog Lwvng.

AUTO TO OgvApPLO €VIOXUEL TNV LOEa OTL TO €UPOC Kal oxApa tou IF dpidtpou eival

oUTO mou KaBopilel To moco sublakpita Ba eival Suo (2) kovtvd oripata PeTagl TOu .
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Slide #30

Specifications
Resolution: Resolution Bandwidth

— 10 kHz RBW .
;f”?_i | . | 3d8

TS T ] '
RN
A

AT

s
FHHEN
7 |

— = 1)} L -

e L
el

Otav petpape dvo onuata icou mAdtroug (amplitude), n T TOU €MAEYUEVOU
RBW (resolutionbandwidth) pag mAnpodopel yla to néco kovtd umopel va eival petagu
TOUC TO orjpaTa Kal va prmopouv va Eexwpilouv To €va amd to aAlo. Na mopadsyua, av
SUo onuata Stadépouv petalv toug yia 10kHz,10kHzRBW umopel eukoAa va Staxwpioet
TI¢ amokpioelg. Map’ OAa autd, pe mAatutepo RBW,ta &vo onuata pmopesl va

gudavioTolV cav £val.

levika, dUo onuata (oou mMAdToug, UmopouV va avaAudouv av n amooTaol] ToUG
elvatr ueyadvtepn n (on pue to 3dB evpoc {wvng tou emAeyuévou RBW @iAtpou

(resolutionbandwidthfilter).
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4.9 ENIAEKTIKOTHTA (SELECTIVITY)

Slide #31

Specifications
Resoluticn: RBW Type and Selectivity

— ] 4B BW
B0 dB i

e B B —

BW

60 dB B'W
3 dB BW

Selectivity

H em\ektikotnta (selectivity) elvol TO ONUOVTIKO XOPAKTNPELOTIKO Yyl va
Sloxwpilovpe onuata Sta@opetikoU MAATOUC. TUTIKEG TIMEC ETUAEKTIKOTNTAC EEKIVOUV

arnod 11:1 kat ptavouv péxpt 15:1 yia avaroyikd ¢idtpa, kat 5:1 yia Yndakad eiktpa.

TuvnBbwg eEetalovpe onpata SLadopeTIKOU TTAATOUG.
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Hlicl #32

Specifications
Resalution: KBW Type and Selectivity

REW = 1 kHz RBW = 10 kHz

Selectivity 1051

{ distortion
prosiucts

Mo mapadelypa, £0tw OTL KAVOUE £€va TeoT SU0 SLadopeTIKWV TOVWYV (two-tone) omou ta
onuata Staxwpilovral katd 10kHz. Me éva RBW twv 10kHz,to ekabdplopa twv Vo tévwy ioou
mAdtoug Sev eival mpoPAnpa omwe eidape. ANG oL mapapopdWOoEeLg, TTou Umopet va eivat 50 dB

Katw kot 10kHz pakputepa, dev Ba dpaivovral.

A¢ dokuaooupe éva RBW twv 3 kHz to omoio €xel emhektikotnta 15:1.To mAAQTOG Tou
diAtpou 60dB yapnAotepa eival 45kHz (15 x 3kHz), £€toL oL mapapopdwoeLg YavovTtal KATw oo
TNV andkKplon Tou TECT TOVou. Av ipooTtabricoupe pe otevotepo didtpo(my 1kHz diktpo) ta 60dB
€upo¢ eivat 15kHz (15 x 1kHz) kat oL mapapopdwoelg eival elkoAa opatec. EToL TO analtoUeVo

RBW yLa tnv pétpnon mpemnet va eivat pikpotepo and 1 kHz.

AUTO pog Aéet, otL §Uo onpota OxL ioa og MAGTog kotd 60dB mpémel va YwpLotolV HEXPL
TOUAGXLOTOV TO HLOoO Tou elpoug twv 60dB yila vo Slakpivoupe to pikpdtepo onua. Etat, n
eTUAekTIKOTNTA (selectivity) eival to kAeldl yla va kaBopiloupe tnv avaiuon (resolution) dviowv

o€ MAQTOG ONUATWV.

Page

57



TEXNOAOTIKO EKTIAIAEYTIKO IAPYMA KPHTHZ
TMHMA MHXANIKQN NMAHPO@OPIKHZ
NTYXIAKH NIKONAOY MAPIAZ

Slide #:33

— opecifications
Resolution: Residual FM

Residual FM
"Smears” the Signal

Lpmerm s dm
T

‘Evag aAAog mapayovtag mou ennpedlel tnv avaAuon (resolution) eival n
oradepotnta (stability) cuxvotnTaG TOU TOTIKOU TAAQVIWTH TOU avaAuth ¢Aacpatod.
AUTH n €yyeVAG 1N otaBepOTnTa cuxvotnTag evog Tahavtwth Aéyetal residualFM. Av to
RBW tou avaAuti ¢aopatoc ival Alyotepo amno to peak-to-peakFM,tote 10 dalvopevo
residualFM eudaviletal, kal to onua daivetal cav “pouviloupwpévo”’(smearing).Aev
elval eUkoAo va poodloploTel yla to av dpraiel To ofpa A to LO yla auth TNV aotdbela.
ErutAéov, 10 “pouvtlovpwpa” autd, Suoyxepaivel MOAU TNV TpoomdBela pag va
Eexwplooupe SUo onpoata HeTafL TOUG.

Edapudlovtag kAeibwua @aong (phaselocking)oe pia pétpnon, UMOPOUUE va

UELWOOULE TO paLvouevo residual FM.
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4.10 ©0OPYBOX ITIAEYPIKQN

Sliade 054

Specifications
Resolution: Noise Sidebands

A
I
|

\

Phase Molse

:
]
1

]

ot

== .

'I .III III.

Noise Sidebands can prevent
resolution of unequal signals

i =t

H umoAeumopevn aotabela epdaviletal oav 86puPog mAsupkwv (sidebandsnoise)
otnv Bdon Tng amokplong Tou oApatog. Autog o BopuBog umopel va kaAuel oApata
xapnAou mAdtoug mou aAAw¢ Ba Atav sudldakpita. O BopuPog MAEUPIKWVY EMNPEATEL TNV

avAaAuon pLag peyeBuopévng elKOVOC EVOC OHUATOC XaUNANG oTabung mAATouG.

O B0puPocg mAeupkwv €xel povadec dBc 1 dB oxetlopevo pe €va GEpov Kot
eudaviletal povo otav 1o onua eival apketd mavw amd tnv otdbun Bopufou tou
OUOTNHATOG. AUTOG £lval O OMWTATOG TEPLOPLOUOG 0TI SUVATOTNTEG VOGS QVOAUTH va
Eekabapioel onparta davioa oe MAAToC. To mapandvw oxAua pag deixvel OTL av Kal EXOUUE
kaBopioel otL Ba pmopolpe va SoUpe EskabBapa ta dVo onuata oe eUpog 3dB Kkal
emAekTIKOTNTA (selectivity), Suotuxwg mapatnpol e 6tL 0 B60pUBOC TTAEUPIKWY KOAUTITEL

TO ULKPOTEPO ONaL.
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H mpodiaypadry BopUBou mAsuplkwv eival ouvABwWG KOVOVIKOTIOLNUEVN OTO
1HzRBW. Emopévwg, av xpelaoTel va YETPiooUUE éva onpa 50dB katw amo éva ¢opéa
ota 10 kHzoffset oe 1 kHzRBW,Ba xpelactoupe n mpodiaypadn Tou avoaAuth yla Tov
BopuBo mMAeupkwv va eivat + -80 dBc/1HzRBW ota 10kHzoffset.
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4.11 XPONOX XAPQXHX

Slide 135

Specifications
Resolution: RBW Determines Measurement Time

AL
|

I Swepd Loo fast

ff

A\VA\S
R/EN\
\

\

\
b

Penalty For Sweeping Too Fast
Is An Uncalibrated Display

e asm

Onw¢ npoavadEPape yLa va TIETUXOUE KAAUTEPN AVAAUGCH CAUATOC, VG TPOTOG
elval va pkpuvoupe to RBW,0e autr tnv MepmTwon OpwG MPEMEeL va AdBoupe unoyn
HOG TO XpOVo Tou Xpeldletal yla va capwBel. Adol autd ta ¢pidtpa meplopilovtal amnod 1o
eupog lwvng, xpelalovtol €va TEMEPAOHUEVO XPOVO yla va avianokplBolv owotd.
Ytevotepa GIATpa amaltolv PeEYaAUTEPOUG XPOVOUC amokplong. Otav o xpovog capwaong
elval Alyog, ta RBW ¢iAtpa 6ev pmopouv va avtamokplBoUv, Kal n OIeKOVION Tou
oNUaTog yivetal pun-kaApmpaplopévn (uncalibrated)os mAdtog kat cuxvotnta, To MAATOC
YIVETOL HIKPOTEPO KaL N ouxvotnta peyalutepn efattiag tng kabuotépnong péoa OTo

diAtpo.
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OL puetayevéotepol  avalutég  ¢aopatog €xouv TNV  Aswtoupyia  auto-
coupledsweeptime Tmou emAéyel autopata TO TaxUTEPo Suvatd XpOVO CAPWONG

Baowlopevo oTig TIHEG Span,RBW kat VBW.

Ot avalutég daopato¢ ouvnbwg €xouv pla akolouBia 1-10 n pa 1-3-10 amo
RBWs,ueptkol €xouv Bripata ava 10%.Meplocodtepeg otaBueg RBWs elval mpotipudtepeg
YLOTL EMUTPEMOUV va EMAEYOULE TNV KATAAANAN ovAAUON Yl va YIVEL N PETPNON OTOV
YPNYOpPOTEPO XPOVO odpwong mou eivatl duvatov. MNa mapddelypa, av i availuon
1kHz(1sec xpovog ocapwaong)dev eival apketr, pa akoAouBia 1-3-10 pmopeiva KAVEL TV
puétpnon oe 300HzResBW (10sec xpovog cdpwong),evw pia akoAouBia 1-10 mpénel va

xpnotomnotwjoel 100HzResBW (100sec xpovog odpwong)!

Slide #5346

specilications
Resolution: Digital Resolution Bandwidihs

| Typical Selectivily

- 3 I ! Analog  15:1
ANALOCTRTER | { Dhigital Bl

DiGilAL FaLli
5 i

TEANOG TIPEMEL VA ETUONUAVOUHE OTL Ol AVOAUTEG PACUOTOC TIOU XPNOLUOTIOLOUV
oAtpa IF PBaoclopéva oe Pnolaky enefepyacioa onuatog (DSP) €xouv dplotn
emAekTIKOTNTA (Selectivity) kat taxutnta petpnonc. O mivakag mou akoAouBei Seiyvel

akpBwWS auTo.
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RBW

100 Hz

30 Hz

10 Hz

3 Hz

1Hz

BeAtiwon Tayutntag
3.1

14.4

52.4

118

84
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4.12 EYAIXOHXIA

Slide #37

Specifications
Sensitivity/TANL

Mixer Dateclor

S

RES EW
Filter

_ull'u'lLJ_

A Spectrum Analyzer Generates and Amplifies
Noise Just Like Any Active Circuit

LT M R

Mia amd TG BaOKEC XPNOELS evog avaAut dacpatog eival va Pael kal va
METPAOEL onpata xapnAou mAdtous. H evatodnoia (sensitivity) omotovdrimote déktn eiva
Ut €vdelén tou mooo koaAd umopei va UeTpnoet uikpa onuata. O davikog déktng dev
npooBétel BopuPo otov Bepuikd BopuPo mou TpolTApxXEL 0 OAA TA NAEKTPOVIKA
ovotnuata, skopaletat pe kTB (k=XtaBepd Boltzman,T=Oepuokpacia kat B=EUpog
{wvng). Ztnv mpagn, oAoL oL SEKTeC, ouumepAapBavopévou Toug avalutég GAopaTog,

TIPOCBOETOUV €Val TTOOOOTO ECWTEPLKA Tapayopevou Bopufou.

OL avalutég daopato¢ ouvnBwg xapaktnpilouv Tov eowteplkd Bopufo
amnelkovi{ovtag To LECO Opo Tou emutédou Tou BopuBou os dBm,pe TNV LKkpOTEPN duvarth
T tou RBW. Eva onfua kKatw amnd to auto 1o emnimedo Bopufou eivat aduvato va

avixveuTel. MLa yevikn T tne evaodnoiag eivat tng tTa€ng amo 90dBm £wg -145dBm.
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Elvat onpavtikd va yvwpiloupe TNV evalodnoia tou avaAuth pog £T0L WOTE va

anodaciloupe av Oa PETPAOEL OWOTA Eva GO XOUNAOU TTAATOUG-EVTOONG.
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4.13 RF EEAXOENHTHX EIX0A0Y

Ag e€eTdoOUE TOV TPOTIO e TOV omolo oxetiletal o €aobevntrg elc0dou RF e
TOV €0WTEPIKO B6puPo. AdoU 0 eowteplkdG BOpuUBOC TAPAYETAL UETA TOV WiKTNn, O
e€aoBevntng €lo6dou RF dev £xel enidpaon oto yeviko eminedo BopuPou. Eddoov, o
e€aoBevntng eloodou RF emnpedlel To MAATOG TOU oNUATog otnVv £lcodo, elval emopevo
va €xoupe peiwon tou SNR tou avoAuth. To kaAutepo SNR TEeTUXQUvETOL HME TNV

XxapnAotepn e€aoBévnaon elcodou RF.

MapatnpoUpe oTnNV €lKOVA, OTL N ATMEIKOVI(OPEVN OTABUN TAATOUG, Sev TEPTEL
XapnAotepa pe auvénuévn tnv e€acBévnon. OQuuopacte amd v Oswpla 6tL o RF
e€aoBevnTng el0060uL Kal to IFgain elvat “depéva” petagl toug. Etol avfavovtag tnv RF
e€aoBévnon el06dou 10dB,to IFgain Ba auénBel Tauvtoxpova 10dB yia va aviiotabuiost
™V anwAela. To anotédeopa ival OtL To onupa otnv obovn pével otabepo, oAl To

eninedo BopuPou auvédavel 10dB.
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Slide 838

Specifications
Sensitivity/DANL: EF Input Attenuator

Effective Level of Displayed Noise is a
Function of RF Input Attenuation

signal level
|

i "

Attenuation = 10 dB Attenuation = 20 dB

Signal-To-Noise Ratio Decreases as
RF Input Attenuation is Increased

Lpmer sruarss dme.
[
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4.14 IF ®IATPO

AUTOC 0 E0WTEPLKA TIapayOpEVOC BOpUBOC O Lo CUOKEUN avaAuong GAaopatog
elval Bepuikng duvong, dnAadn eival tuxaiog kat dev €xel kavéva Wolaitepo GaACUATIKO
ouotatiko. Emiong, n otdbun tou elval enimedn népa and €va €UPOG CUXVOTNTAG TOU
elval mAatuTEPO 0 OUYKPLON UE TO emAeypévo RBW. Auto onpaivel OTL 0 GUVOALKOC
BopuPog mou PpBavel otov aviyveutn (kat anewkoviletal) cuoxetiletal pe to RBW mou €xel
erheyel Aedopévou OtL 0 Bopupog eival tuxaiog, N oxéon HETAEL TOU AMELKOVI{OUEVOU
ermunédou BopuPou kat RBW eivatl AoyaptBuikn pe Baon to déka. Me alha Aoyla, Qv to
RBW auavetal (4 Mewwvetal) katd €vav mapdyovia eni 6éka popeg, Séka ¢Popég
EVEPYELQ TIEPLOOOTEPOC (N Alyotepog) B6puPog PTAvVEL OTOV QVIXVEUTH], O LECOG OPOC TOU
amnewkovilopevou BopuPou (DisplayedAverageNoiselLevel - DANL) av&avetal () petwvetal)

kata 10 dB.
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Slide #30

Specifications
Sensitivitw/DANL: 1F Filter (RBW)

Displayed Noise is a Function of
— IF Filter Bandwidth

100 kHz RBW

S 104B
S10dB

10 kHe EBW
1 kHz EBW

Decreased BW = Decreased Noise
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4.15 BINTEO ®IATPO

Slide #40

Specifications
Sensitivity/DANL: VBW

Video BW Smooths Noise for Easier
Identification of Low Level Signals

e Yy !

Jtnv Oswpila pabape mwg To video @iAtpo pmopel va xpnolponolnBel wote va
opaAomoloel Tov B6pufo yla ToV EUKOAOTEPO TPOCSLOPLOUS TWV CNUATWV XapnAou
eMUMESOU-TTAATOUC. Aebopévou OTL WAQUE Yo TN METPNON TWV ONUATWV XoapnAou
emuunédou-mAdtoug, Ba to emavaldBoupe 6w. To VBW, evrtoutolg, dev emnpedlel tnv
avaAuon (resolution) cuxvotntog tou avaAuth (onmw¢ to RBW) Kal emopévwg n aAlayn
Tou VBW &ev BeAtwwvel tnv evatobnoia. Opwg, BeAtiwvel to moco eudlakplteg Ba eival

UETPNAOELC e XaunAS SNR.
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— OpeCIfICatiONS
Sensitivity/DANL

Sensitivity is the Smallest Signal That
Can Be Measured

~22dB
Signal I
Equals 1
Noise P\ 1

Eva ofua tou omoiou n otabun mAdtoug elval lon UE TO HECO OpO TOU
anelkovilopevou BopuPou (DANL) Ba epdaviotel mpooeyylotikd oav €va 2.2dB
“kapoUumnaAo” mAvw and To PEGO OPo Tou amelkovi{opevou BopuBou. Autd Bewpeitatl
OTL elval kal n eAaylotn otabun PeTpioLlou onuatog. Map 6Aa avtd, Ba dolue To onua

HOVO av XpnotpornoloU e piAtpo video wote va PeTpLAcoUE Tov B6pufo.
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Slide #42

— Speciications
Sensitivity/DANL

For Best Sensitivity Use:

% Narrowest Resolution BW

Y Minimum RF Input Attenuation

% Sufficient Video Filtering
(Video BW < .01 Res BW)

R L
Dol i

JUupdwva pe autd mou paBaue,katadafaivoupe OTL N kaAutepn puduton tnc

gvatodnoiog EMTUYXAVETOL OF:

e OTeVOTEPO RBW
e eAaylotn e§acOévion elcodou RF

e xpnoiponowwvrag ¢piltpo video

Mpooéxete 0w, N PBeAtiotonoinon tng pUBMONG TG evalcbnolog pmopel va
€pBel oe avtiBeon pe AGA\eg mpodlaypadéc petpnong. Mo mopddelypa, HKPOTEPN
puBULoN Tou RBW pmopel va au€noel katd moAU Tov Xpovo Tng METpnong. EmumAéov,

unéevikn e€acBévnon tng el06Sou UMopEel va LEWWOEL TNV akpifeLa TG HETpnong.
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4.16 IAPAMOP®QXH

Specifications
Distortion

Mixers Generate Distortion

Frequency Translated
Signals

J"l Resultant
j Signal To LA A
A

Be Measured
ii%; > |

Mixer Genarated

Distartion
\— |

e L

Av Kol oL MEeTPNOELG Tapapopdwoswy, Onw¢ n  evdodlauopdwon
(intermodulation) tpitng t@fewc KaL n appovikn mapapopdwon, ival KOWEG HETPAOELG
yla TO XOPOKINPWOMO OUCKEUWV, O (8lo¢ o avaAutAG dacpatog moapdyel emiong

napapopdwoelg, Kal Ba Statapdel evOeXOUEVWC TN LETPNON.

OL mapapopdwoel &vog avaluon ¢daopatog Oleukplvilovtal amd  TOV
KOTOOKEUQOTH, €lte Aueca, &elte ocuoowpelovtal oe pla mpodiaypadry SUVAULKNG

TEPLOXNG OTwWG Ba SoU e ocuvtoua.

Emed) oL pikteg e€lval pn  YPOUUIKEC OUOKEUEG, TIAPAYOUV ECWTEPLKEG
TAPAPOPPWOEL;. AUTEG OL ECWTEPLKEG  TOPAUOPPWOELS UITOPOUV, OTNn XELPOTEPN

TEPLITWON, Vo KAAUYPOUV EVIEAWC TNV £EWTEPLKN TTAPAUOPPWON TNC CUCKEUNC.
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AN\Q aKOPO KOl OTAV N ECWTEPLKNA TIAPAUOPpdwWaon €XEL oTABUN XapUNASTEPN OO
NV mapapopdwon mou MPooTaboUE va UETPHOOUME, N €0WTEPLKN Tapapdpdwaon

ouxva npokaAei AaBn otn pétpnon tng (e€wteptkng) mapapudpdpwong touv DUT.

Onw¢ Ba doLUE, N €EOWTEPLKA TTOPAYOUEVN Ttapapopdwaon eival ocuvaptnon tng
LoYXUG elo6dou, emopévwg, dev umapxel kKauio mpodiaypadn mapapopdpwong yla Evav
avaAuty ¢acpartog. Mpémetl va KataAdBoupe mwe n mopapopdwon CUoXeTI(ETAL PE TO
oNua 10060V, £T0L WOTE va. UMOPOUKE va kaboplooupe yla tnv epoapuoyn HOG, €AV N

Tapapopdwaon mou MPOoKAAELTaL Ao Tov avaAutr), Ba emnpeAceL 1} OXL TN LETPNON HOG.

Slide #4145

— opecifications
Distortion
Distortion Products Increase as a
Function of Fundamental's Power
& 8

T 14 18 |-
Power Third-order distortbom
mdB
Second-order distortion

.1, f I FT

Two-Toned Intermod ' A Y *

18 1A
Power
Second Order: 2 dBME of Fundamental ndB
T hird Order 1 dBMdB ol Fundamenial

i 2 3
Harmonic Distortion

B L
e

H ouumneplpopd ¢ mapapopdwong, yla omoladnmoTe UN-YPAUULK) CUCKEUN,
elval N n eocwteptkn mapapdpdwon Tou MPWTOU UIKTN Tou avaAuti i n moapapdépdwon

TIAPOYOUEVN OO TNV CGUOKEUN MOG KOTA tnv dapkela dokipng(daivetal mapamavw). H
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napapopdwon SevTEPNG TALEWG AUEAVETAL OTO TETPAYWVO OE OXEOoN PE TNV BepeAlwdn

Kal N mapapopdwon Tpitng taéewc avéavetal otov Kupo.

AuTO onpaivel 6tL otnv AoyaplBuikn KAlpata tou avalutr ¢AcUaTOoG, N oTAdun
¢ SevtepnG Tafewc mapapopdwong Ba aAldtel 2 Ppopéc ypnyopoTtepa 0 OXECN LE TNV
BepeAwdn Kat n Tpitng tafewg mapapdpdwon Ba aAAdgel 3 popég ypnyopotepa.

Ol EPLOOOTEPEC UETPAOELG MApAUOPpPwWONG yivovtal oe oxéon Ue Ta BepeAlwdn
onuata. Otav n otdbun tou Bepeliwdoug onpatog pelwbel kata 1dB, n mapapopdwaon
SelTePNG TAfeWC pelWVETAL Katd 2dB, aAAA OXeoLOKA UE TO BepeAlWSEC, LELWVETOL KOTA
1dB.Ymapxetl oxéon 1 mpog 1 avdapeoa oto BepeAwdeg kat mopoapopdpwon Sevtepng

Taewc.

Otav n otabun tou Bepelwdeg onuatog pelwbel kata 1dB, n mapauopdwon
Tpitng tafewg pewwvetal katd 3dB,aAAd OXECLOKA HE TO OeHEAWSEC, PELWVETAL KATA

2dB.Yniapyel oxéon 2 mpoc 1 avapeoa oto BepeAlwdec Kot mapapopdwon TPLtng Taewd.

Slide 846

Specifications
Distortion

Relative Amplitude Distortion Changes
with Input Power Level

1dBA [] - !
- 20 dB
a-1dBA I

" 3dB
1 2dB/SA ' ff'l-
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Slide #47

Specifications
Distortion

Distortion is a Function of
Mixer Level

v L~

‘ v

DESTORT N, dik

3 //‘\
| ! | | Third |
o0 L | ] | | | Owder

(% B ]

T
POWER AT MIXER =
BFUT - ATTENUATOR SETTING dBm

H katavonon autng g €vvolag eival xpnowun otov KaBoplopd Tng
napapopdwong peoca otov avaAutr. ESw €xoupe tnv ypadikn mapdotacn Tov otabuwv
¢ Seutepng KoL TPltNG TAEWC TAPOHOPPWONG OXECLOKA HE TA CAHOTO TIOU TIG
npokdAeocav. O X-afovag eival To MAATOG TOU CAUATOC OTOV MPWTO WikTn. O Y-afovag
elval To eowteplkA-TIOpayoUevo emimedo mopapopPwoswv Tou avoAut GACUATOG

ekppaopévo os dBc.

MNapatnpeiote TNV kAion tng 6e0TeEPNG Kot TPitNC TAfewC KaumuAng. H kAlon sival
1-1 (y=x) ywa tnv KaumuAn deltepng tafewe, emeldni kaBe alkayry dB oto BepeAlwdeg
eninedo aA\alel €€ioov to emimedo NG SeUTEPNC TALEWC APUOVIKNC Tapapopdpwong
OXETIKA HE TO BepeAlwdn. H kapmUAn tpitng taéewg €xet kAlon 1-2 emeldn n oxéon HeTaty
BepeAlwdng kat Tpitng Taews mapapdpdpwong aAlalel SUo Popég ypnyopotepa amod TNV
BepeAlwdn. Tuvenwg, €av n mopapopdwon tou avaAuth, SleukpvileTal yla pot otadun

ONUATWYV OTOV UIKTN, N Tapapopdwaon os onolodnmote AAAn otdbun umopei eUkoAa va
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kaBoplotel. Auto To mapadelypa deixvel OtTL yla pla otadun €otw -40 dBm otov pikn, n
napapopdwon Tpitng tafewc ival -90 dBc kat n mapapopdwaon deutepng Tafewg ival -

70 dBc
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Slide #48

— Specifications

Distortion
Distortion Test:
Is it Internally or Externally Generated?

RF INPUT
ATTENUATOR  IF GAIN

$ SRy Sy Hc
A P

1} Change Input | 2 JWatch Signal on Screen:
Attnby 10 4B (4F -4
L = Mo change in amplitude =
distortion is part of input
signal (extemal)
= Change in amplitude = at
least some of the distortion is
being generated inside the

analyzer (internal )

Mwg prmopoU e va KataAdBoupe av n mapapopdwaon mou PAEMOUUE otnv 00o6vn
TOU avaAutr odelletal o€ Mapapopdwaon MAPAYOUEVN ECWTEPLIKA OTOV avaAutr, f gival

napapopdwon nou odeiletal oto DUT (DeviceUnderTest).

Qupopaote otL 0 e€0o0BevnTr¢ elcodou RF kal to IF k€pdog (gain) elval “Sepéva”
METAEL TOUG £TOL WOTE TO onpa €l06dou va pével otabBepd otnv 06o6vn étav pubuilovpue
Vv €€acBévnon €l06dou RF yia onpata uPnAng otddbung mAdtoug (yia va amodpUyou e
VPNAEC TYHEG otov piktn). Eav n mapapdpdpwon otnv 006vn tou avaAutr dev aAAdleL
otav aAlaloupe tnv efacbévnon ewoodou RF, pumopolpe va eipaocte olyoupot OTL N

napapopdwon npoépxetal and to DUT (odeiletal oto onpa eLlcodou).

Av Opwg, otav aAlaloupe tnv e€aoBévnon swoodou RF 1o onua otnv obovn
oAAGLeL, TOTE E€pOuE OTL N MapapOpdwWON TAPAYETAL LECA OTOV QVAAUTH, [ €0Tw €va

MEPOC TNC KATOU PETA TNV e€acBévnaon eloodou kot OtTL dev mpogpyxetat OAn amnod to DUT.
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4.17 AYNAMIKH INEPIOXH

Slide #49

Specifications
Dynamic Hange

Dyvnamic
Range

Auvauikn rmeptoxn opilletal oav tov PEYLOTO Aoyo SUo onpatwy mou epdavidovral
TautoXpova otnv €icodo Omou Kal pmopoulv va UETpnBOoUV PE CUYKEKPLUEVN akpiBeLa.
MmnopoUpue va pavtactoUpe SUo onpata ou cuvdéovtal otnv elcodo Tou avaluth, éva
TOU omoiou n otddun elval péylotn emTpent) cUpdwva He TIG TpodlaypadEg tou
avaAuth Kal n otabun tou deUTEPOU ONUATOG TTOU £lval TIOAU UIKpOTEPN. TO ULIKPOTEPO
ONUO LELWVETOL O TIAATOG £WE OTOU va KNV eival aviyveloluo anod tov avaAutr. Otav to
ULKPOTEPO onua gival ioa loa PeTpriotluo, o Aoyocg tov dUo onudtwv (o€ dB) kadopilet Tnv

duvautkn neploxn tou avaAutr).

H Sduvaulkn meploxn tou avalutr pog kabopilel to eVPOC TIUWV OE MAATOC TTOU

UTTOPOUE VO KAVOULE OELOTILOTEG ETPIOELC.
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Slide #50

Specifications
Dynamic Range

Signal-to-Noise Ratio Can Be Graphed

]

Hil

- — LI Displayed Noise

a1 inal kHz RBW
an b / 3 WIS LIV |
we | | ! | 1 \'\ 1 1 1

80 30 ] W38

Displayed Noise POWER AT MIXER =
= . INPUT - ATTENUATOR SETTING dEM
in a 100 Hz RBW

SHMAL-TO-ROISE BATHY, 8BE

Xe mponyouuevn oeAida oxebldoape ypadkég mapaotdoels tou Adyou SNR. To
mapanavw ypadnua AEystal ypadpnua SUVAULKAG TIEPLOXNG KAl OTwG oXeSLACAUE TNV
napapopdwaon o€ cuvAPTNON HE TO TTAATOC TOU ONUATOG OTOV WIKTN,ETOL UMOPOUUE va

oxeblaocoupe kat To SNR cav ouvaptnon Tou MAATOUG TOU OHUOTOC OTOV UIKTH.

OL KOUTUAEG onpa-pe-Ttapapopdwon pag Aéve OTL n HéEylotn Suvapkn meploxn
yla mapopopdwaon elval Otav £XOUHE €AAXLOTN OTAOUN MAATOUC OTOV WIKTN. Z£POUE
OUWG, OTL 0 BOpuUPBOC TPOEPXOUEVOS ATIO TOV AVAAUTH eTnPeAlel TNV SUVAULKN TEPLOXN.
To ypadnua Suvaplkng meploxnc ywa 8opuBo (to mapamavw) pag mAnpodopel OTL n
kaAUtepn Suvaptkn meploxn yla 86pufo AapPavel xwpa otnv uPnAotepn duvatr otdbun

ONUATOG.

Kal twpa £€Xo0UHE TO KAAGIKO TIPOBANUQ, OTNV HLa HEPLA Ba BEAQUE va CNKWOOUUE
TNV 0TAOun tou piktn 6co PnAdtepa eivat Suvato yla va €XoUE KAAUTEPO AOYO GHLOTOG

npog B6puPo, alAd armod tnv AAAn, ylo va EAAXLOTOTIOLCOU UE TNV ECWTEPLKA TTOPAYOUEVN
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napapopdwaon, MPEMEL va. XAUNAWCOUME TNV OTAOUN Tou WikTn 000 yapnAdtepa eival
Sduvartd. Etol, n kaAUtepn duvaplkn meploxn €ival évag cupfiBaocpog avapeoa oto SNR

KOLL TNV ECWTEPLKA TIAPAYOUEVN Ttapapopdwaon.

Slide #51

— Opecifications
Dynamic Range

Dynamic Range Can Be Presented Graphically

Maximum 2nd Order .

- Dynamic Range
B .0 — V4 /
2 ! Maximum Jrd Order
= w | Dymamie Range
d k ! X
g 50 \}‘\ \ ~ E
3 ".-.'.-."I \_\ il /..5
3 a0 el
g | ;‘:\\

100 ‘\\

]
£ // a0 ] +30
T S0
FORMVER AT MIXER =

Ot Mixer |17 - ATTEMATOR SETTING dim
Levels

A¢ BaAoupe kal ta duo ypadnuata pall tavtoxpova. H péylotn Suvapkn mepLoxn
elval ekel OV Ol KAUTUAEG TEUVOVTAL KOl OUTO YIVETAL, OTAV TO £MINMESO TNC ECWTEPLKA
TIapayoOueVNG apapopdwong eival (oo pe to amelkovi{opevo peco 6po Bopufou. Autd
Selyvel Vo amo Tic mpodlaypadéc Suvaplkng TEPLOXNG. Oa €€eTACOUUE Kal AAAEC

apyotepa.

To BéAtoto emimebo piEng AapPavel xwpa OTAV €XOUUE HEYLOTN OSUVAULKNA
meploxn. Av ta onupoata pog eivatl ota 0dBm kot o e€acBevntig €xel Prpoata twv 10dB,
uropoupe va emidé€ovpe enimeda pi€ng twv 0,-10,-20,-30,-40 dBm, KTA. MOAAG oo auta
Ta enineda pag divouv apket duvaulki meploxn ya va Soupe mapapopdwoelg tpitng

Tafewc ota -50dBc. Map’ OAa AUTA, KPATWVTOG TOV ECWTEPLKA TIapayopevo BopuBo kat
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NV napapdpdpwaon 600 xapnAdtepa yivetal eAATTWVOUUE Ta odpalpata. M puBuion
OTOV UiKTn avapeoa ota -30 kot -40 dBm Ba pag emitpePel vo KAVOUUE TNV PETPNON HE

eAdxLoto opaipua.

Sk B52

—_— opecifications

Dymamic Range
Dynamic Range for Spur Search Depends
on Closeness to Carrier
e T B
cMe CompresyosNo
- . Nohe Sid Dt plajed Mverage
-H-\-“"'*au ’ .

O teAeutaiog mapayovtag mou ennpedlel TNV Suvapkn Teploxn sivatl o d6puBog

@aong, n o BopuBoc¢ mAeupikwv n to LO ToU avaAutn (PACUATOC.

21O mopanavw oxnua, n SuvapLkn TePLoXN Tou “loupaplopévou” HEPOUG, yla Ta
xapnAol emunédou spurs kabopiletal amo tov 60puBo mAsupikwy mepimou 100kHz pe
1MHz tou dpépovtog. Mépa amnod tov B6puPo MAeUpLIKWY, N SUVAULKH TIEpLOXN €lvat o Adyog

compression-to-noise.

‘Eva dANo mapadelypa eival otav ta onpota eival moAU “kovtd” peTtatl Toug £Tol
wote 0 BOpuPog MAEUPLKWY TTEPLOPIZEL TNV SUVAULKN TIEPLOXN. ZE QWUTAV TNV TEPLTTWON,

avtl g Suvaulkng mepoxng -80 dB,o B6puPBog mAsupiknc Lwvng oe 1 kHz RBW
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nieplopilouv TNV emtevELUN Suvapkn meploxn Hag ota -60 dBc ava 1 kHz RBW. lNa teot
napapopdwoswyv, o BopuBoc ¢aong umopel emiong va oxedlaotel otn ypadiki
TaPAoTAC SUVOULKNAG TIEPLOXNG WG opl{ovTLla Ypapun oto eminedo tng mpodlaypadng

BopuPou paong oe Sedopévo offset.
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Slide #5353

Specifications
Dyvnamic Range

Actual Dynamic Range is the Minimum of:

Maximum dynamic range calenlation I

Calculated from:
= dlistortion
= SENSINVIEY

Noise sidebands at the offset I'wquomj.'l

Ermea A peyn e
cam T

Eldape mponyoupévwe OTL n SuVauLK TEPLOX €VOC OvaAUTH PACHOTOC
neplopiletal anod TPELG MAPAYOVTEG, TNV gvaloBnola Tou cuotApatog, tnv andédoon Tou
uiktn gwo06dou, katl to Bo6puBo pdaong Tou Tomikou TaAavtwtr). Ol 2 MPWTOL MOPAYOVTES
Xpnotdomololvtal yla va UuttoAoylotel n péylotn Suvaplkn meploxi. Emopévwg, n

TIPAYULATIKI) SUVaLKA TtEPLoXN €lval To EAAXLOTO TNG:
1) péylotng SUVOLKAG TIEPLOXAG

2) Tou BopUPBoU TWV TIAEUPLKWV.

Page

84



TEXNOAOTIKO EKTIAIAEYTIKO IAPYMA KPHTHZ
TMHMA MHXANIKQN NMAHPO@OPIKHZ
NTYXIAKH NIKONAOY MAPIAZ

Bl 954

Specifications
Dypumemiie Fangte

= 30 diten MAKIMUM POWER LEVEL

i 10 dBm MIX

t A5 dEm THIRD-ORDER DISTORTION
CRT:-DISPLAY | MEASUREMENT 1
RANGLE ',':'.,",'{,,: 45 dEm SECOND-ORDER DISTORTION
B0 ag .
: i
' siGMAL frd oppre D dBc NOISE SIDERANDS
BISTORTION
B0 df KANGE
INCREASING Y sl ped oRDER
BANDWIDTH OR Vo dm BANGE 5 0MA
% d AN ! LNGISE SIDEBANDS
ATTENUATION a8 dBal ik
1 T T T

115 dBm (1 KMz BW & OB ATTENUATION) BN ML HOISE FLOOR

e e .

Yriapxouv TOANEG “TEPLOXEG-eVUPOG” OUOXETI{OUEVEG UE TOV QVOAUTH GACUOTOC.
ZuvnBwg o 6pog Suvaulkn mepLoxn avadEPETAL OTNV LKAVOTNTA HETPNonG U0 onUATWVY

TauTOXpOVA.

To “ebpog ameilkoviong” oavadEPETal OTO KAALUMPAPLOPEVO EUPOC TTAATOUG TNG
000vng CRT. MNa mopadelypa pepikol avalutég pe oBovn pe oktw divisions pmopet va
€XOUV EUPOC aTELKOVIONG Hovo 70 dB otav emidéyoupe 10 dB ava division kat autod ylatl

Ta Katwtepa (xapnAotepa) divisions Sev KAALUTIPAPOVTAL.

To “e0pog pErpnong” eivatl o AOyog Tou UEYAAUTEPOU TIPOG TO HLKPOTEPO CNUA,
TIOU Mmopel var petpnBel katw amod omoladnmote ocuvOnkeg — aAda oyt tautoypova. To
avwtato oplo kabopiletal and tnv péyotn acdpain otabun ewoodou,+30 dBm (1 Watt)

YL TOUG TIEPLOCOTEPOUC AVOAUTEG. H evaloBnaoia opilel To KATWTATO OPLO.
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OL AaMeg téooeplc “meploxec-evpoug”’(onua/6opuBog, onua/mapapdpdwaong
Tpitng tagewe, onua/mapapdpdwong deutépag tafews, Kat onua/60puBog MAEUPIKWY)

opilovtal 6tav petpdape dUO onuaATa TAUTOXPOVA, Kal £Tol, ovopdlovtal npodiaypadEg

Suvapkng mePLoxng. MNa va cuvoPiooupe TL €XOUpE MABeL yla Tn SuvauLKn TeEPLoxN,

UTIOPOUME VA OUYKPIVOUUE TIC TEOOEPL( TIMEC SUVOULKAG TIEPLOXNG TOU OXAMOTOC
napanavw. Mapatnpoupe 6tL 0 BOpuPBog TMAEUPLIKWY TEPLOPILEL TNV SUVALKN TIEPLOXN
TIEPLOCOTEPO, EVW N gvalcOnaoia tnv meplopilel Alyotepo. Autod cUpPwVEeL pe OTL pabape

TIPONYOUHEVWG OO Ta Ypad At SUVAHLKAG TIEPLOXAG KAl artd Tov 80pu o MAEUPLKWV.

Twpo TOU KOTOVONOCOUE TA OCNUAVILKOTEPO XOPAKTNPELOTIKA €VOC QVOAUTH
daopatog, ag plEoupE PO HATLA OE KATIOLEG LOLALTEPEG AELTOUPYLEG-XOPAKTNPLOTIKA TIOU
TtoAAol avaAUTEG GACHATOG €XOUV KOL UITOPOUV VOl QUEROCOUV TNV EUKOALOL Xpriong, tTv

amoSOTIKOTNTA KAl TNV XPNOLLOTNTA TOU AVAAUTH.
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5 AEITOYPTIIEX XEIPIZEMOY

limit lines

oise Measureme
noise marker
averaging

« Modulation Measurements
time demain
FFT
AM/FM detector
time - gating

+ Stimulus Responce Measurements
tracking generator

To XapOKTNPLOTIKA Kotnyoplomolouvtal pe Baon to nedio edpapuoyng toug, €Tol
woTe va neplypaoupe KaAUTEpA TNV AELTOUPYLA TOUG. ITO MTPWTO YKPOUTT ,KATW OO TO
BasicOperation, eival kAmoleg Aeltoupyleg TwV TMANKTPWVY-KOUUTILWY TIOU BEATIWVOUV TNV

XPrion Tou avaAuTtr) ylo orntoladnmote epappoyn.
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Sllde #57

— Features
Basic Operation: Remote Operation, Markers & Limit Lines

o

MARKER &
1025 MHz
-%4.0:4 B

e . T R

“Remoteoperation” (Autouatn/amopuaKpUCUEVN Aettoupyia): MNpoowrikot
YMOAOYLOTEG pmopoUV va xpnotdomnotnBouv yia va eAéyéouv apeca TNV AEltoupyia evog
avaAuty $ACHOTOC XPNOLUOTOWWVTAC TO TIPWTOKOAAO GPIB. Mpoowrikol YMOAOYLOTEG
UTtopoUV ETiONG va Xpnotpomotnfolv woTe va avamtUEoupe eEIKA TTPOYPAUUOTA YLIO TOV
avaAuty ¢dopatog. O avaAutAG amoBnkeVEL TA MPOYPAMUATA QUTA OTNV €C0WTEPLKN

UVAUN TOU KOl TO XPNOLUOTOLEL 0OV OTAVIAPT POUTIVEC UETPrOEWV, TOU yilvovtol

YpNyopoTEPQ KO EUKOAOTEPQL.
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EmunpdoBeta, oL avaAutég paopatog mou unootnpilouv Stacuvdeon umoloyloth
pe Staovvdeon RS-232 11 USB i GPIB pmopouv va “odnyroouv” évav ektunmwtn n éva
plotter, étoL wote va €xoupe avtiypado tng CRT 00o6vng xwplig tTnv xprion Mpocwrikol

YrnoAoylotn.

“Markers”(Znuadia): OL markers pog BonBave oto va Bpolue ypriyopa Kot
okplBéotata to MAATOC KoL TNV CUXVOTNTA KOpudwWV CNUATWY KoL va KaBoplooupe TNV

Sdladopd avapeoa oe KOPUPEG.

“Limitlines” (FTpauuéc meptopiouov): OL cLyXPovoL AVOAUTEG GACUATOC IPOCHEPOUV
SuvaToTNTA NAEKTPOVLKOU TIEPLOPLOMOU HE YPOUUEG. AUTO LOG ETUTPETEL VO CUYKPIVOUUE
S6ebopéva trace e €vol OET MOPAPETPWV TTAATOUC KOL CUXVOTNTAC, KOTA TNV SLAPKELA TTOU
QVOAUTAG CAPWVEL TNV TtepLoxn HETPNONG. Otav To oipa ou pog evOLapEPEL TTECEL LECA
oTa Opla TTOU €XOUHE OPLOEL PE TIC MPAUEC TIEPLOPLOUOU, TOTE 0 avOAUTHG epdavilel Eva
pAvupoa PASS. Av To ofpa pag “néoel” €€w amo ta Opla ToU EXOUE OploeL PE TIG MPaUMES

TEPLOPLOUOU, epdaviletal To prvupa FAIL.
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6 METPHXEIX XTO IIEAIO TOY XPONOY

Slide #58

— I CATUIES
Modulation Measurements: Time Domain

MARKER &
10 msec
1.000 X

CENTER 100 MMz SPAN QO Hz
RES BW 1 MHz VBW 3 MH: SWP 50 maec

)

Onwg &€poupe ol avaAUTEC PACHATOC XPNOLUOTOLOUVTOL KUPLwE yla va
e€etdoovpe onuata oto nedio tng cuxvotntag, aAAd eival duvatd va XpNOoLULOTIOLOUUE
ToV avaAutr) GACUATOG Yl va EEETACOUHE TO eSO TOU XpOVOU. AUTO ETITUYXAVETAL UE
NV Aewtoupyia zero-span. H Aettoupyia auth eival xpriowun kot otov kaboplopol tou

TuTou Stapdpdwonc n anodlapdpdwonc.

O avoAutng daopato¢ pubuiletar ywor  pndevik  €KTaon  ouxvoTNTOG
(frequencyspanofzero) pe HePIKO PN UNOEVIKO XPOVO 0APWONG. H KEVIPLK cuxvotnta
puBuiletal otnv ouxvotnta tou Pp€povtog Kal to RBW mpémel va ival apkeTd Peyalo £tol
WOTE Ol TAEUPLKEG pmavteg Stapopdwong va ocupmeptAndBolv otnv pétpnon. O
avaAutig Ba oxedLAOEL TO TAATOUG TOU ONUATOG OE CUVAPTNCON UE TOV XPOVO, LECA OTOUG

TIEPLOPLOOUG TIOU 0pillouv 0 aviXVeUTn¢ to video kat ta RBWs. O avaAutn¢ ¢pacpatog
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umnopel va BewpnBel cav évag maApoypadog EMAEKTIKNG oUXVOTNTAG e EUPOC {wvng oo

LE TO eupUTEPO RBW.

H mopamavw ewkova pag deixvel éva onua Stapopdpwpévo oe mAdtog (AM)
XPNOLLOTIOLWVTAC TNV TEXVLIKN zero-span. H amewkovion gival KAnweg StadpopeTikn amnod tnv
avtiotolyn &vog moApoypddou. O avaAutng GACUOTOC XPNOLUOTOLEL VAV QVIXVEUTH
neplBarlovoac (envelopedetector), mou adalpet TO PEpov. ETOL, pOVO TO

anodlapopdwUéVo orpa anelkoviletad.

To oxnua Seiyvel éva onuadt §éAta 10ms. AdpoU autdg eival o xpovog avapeoa
otlg SVo kopudEg, n mepiodog T eival 10 ms. Qupiloupe otL N mepiodog T=1/f0q4(0TOU

fmod = ouxvoTnTA SLapopdwong). Etol, fnogeivat 100Hz.

H Asttoupyla zero-span dev pmopel va epappootel o onpata nou petaBailovral
YPNYOPOQ, LLOG KOL O HLKPOTEPOG SuVATOC XPOVOG CAPWONG TWV TIEPLOCOTEPWY OVAAUTWY
elval apyotepog amo auto mou eival avaykaio. H Aettoupyia (zero-span) dev meplopiletal
ano petpnoels Stapdpdpwong. Mmopel va xpnowwomnolnBel yla va e€etdoel onolodnmote
onua mou PetaBArAeTal apyd o€ MAATOC, OTWG Eva orjpa ou petadidetal otov agpa Kal

e€aoBevel otnv atpoocdatpa.
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6.1 AEIKTHX AIAMOP®OXHXFFT

Slide #59

Features
Modulation Measurements: FIT

Swept Frequency Domain FFT Frequency Domain

|| | LN
10 dBi |
MAREER &
i kHr
«Fb @8c

MARKER &
i kHz
1 e

CENTER 100 MHZ SPAN10kH;  CENTER 100 MHz SPAN O H2

AMnN pila ouvnBlopévn pétpnon mou yivetal oe onuata AM eival o &eiktng

Stapopdwong, mou pag mAnpodopel yia tov mocootiaio Baduo dtaudpewaonc (0-100%).

To ypadnua ota aplotepd sivat pia tumikny ypadikn mapdotacn (oto nedio g

ouxvotntag) evog onpatog Sltapopdwuévo o€ MAATOC. QuunBeite OTL pemel To RBW va

gival <<fmoy OE AUTA TNV MeploTOon, £T0L WOTE OL TAEUPLKEG va. daivovtal kabapd. Ito

nedlo tng ouxvotntag,n frogdlaxwpilel ¢ dUo mMAeupikég. To mMAGTOG Tov SUO QUTWVY

TIAEUPLKWYV, OXETLKA PE TO PEpov, pag divel tov Babuod dtapopdwone. H e€iocwon mou pag

ETUTPETEL VO LETATPEPOUHE AUTO TO OXETIKO MAATOG MAEUPIKWVY o€ deiktn SLapopdwaong

sivat:

m=2x10(AdB/20),
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Omou Agg €lval TO TTAATOC TTAEUPLKWY OXETIKA UE TO PEpov, ekdpacpévo oe decibel. MNa to

napadelypa pog,m=0.1 1 10%.

Xpnowuomnowwvtag FFT (ypriyopo petaoxnuatiopd Fourier) eivat évag GANOg TpOmog
Yl val T(POAlYLATOTIOLCOUE TNV METPNON. ZTNV apX WANCAUE ylo Toug avaAutég Fourier
Kal avadEpape OTL maipvouv tnv mAnpodopia oto medio Tou XpOVOU Kol TNV HETATPETIOUV
oto medlo TNG ouxvoTNTAG HE HOONUATIKEG oOXEoelG. Mepikol avaAuTéC €xouv pLa
Aewtoupyla mou Kavel akplBwg to i6lo. Katd tnv StapKela mou BPLoKOUOOTE O KATAOTOON
Aettoupyiag oto medio tou xpoévou, n Asttoupyia FFT eival StaBéoun. Auto KAVEL ToV
avaAuTh va anelkovioel to medio tng ocuxvotntag e Bdaon to FFT tou mediou tou xpovou
(0xL petpwvtag to dupeca). To ypadbnua ota g€ eival éva napadeypa FFT-mediou
ouxvotntag. To pépov eival tTépua aplotepd eneldn eivatl ota OHz OXETIKA HE TOV €AUTO
Tou. H avw mAeupikn elvat ota 6€€Ld Tou GEPOVTOG Kal ATEXEL Ao TO PEPOV KATA frog. TO
€UpOC ouxvotNnTag (span) e€aptatal and tov Xpovo capwaong (sweeptime). Onwg akplpwg
kat oto medio ouxvotntag Ue Asltoupyia ocdpwaong markers pmopouv va xpnotionotnBouv
yla vol HETprioouVv MAAToC dpEpovtog,m Kat fmeg. Omwe BAEMoupe, évag deltamarker sivat

oto 1kHz ko -26dBc. Etot finog =1kHz kot m=10%.
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Slide #G0

—_— Features
Modulation Measuremenis: FFT

CENTER 100 MHz SPAN 50 kHz

am um

H Aewtoupyia FFT otoug avalutég daopatog eival xpriowun otav yla mapadslypa
€xoupue €va depov mou £xeL AM kat FM Stapopdwon omou to mocootd FM Stapodpdwong
elval oAU TePLOCOTEPO QMO TO MOCOOTO AM, Onwg Selyvel n mapamavw ekova pe FM
(fmog=1kHz), pe amotéAeopa va eivat aduvato vo HETPACOUUE TO T0oooTto AM autol Tou

ONUATOG O£ ALTOUPYLO 0APWONG CUXVOTNTAC.

Map’ 6Aa autd, oe Asttoupyia FFT kal xpnowlomowwviag eupl RBW,umopoulue
g€UKOAO va petpriooupe AM oTO TapamMAvw onupa. Auto eivat duvatd yuoti
xpnotomnowwvtag eupt RBW oe cuvduaopo pe avixveutn meplfailovoag, adalpolpe

Vv FM kot aprivoupe povo tv AM.

EmunpooBeta, n Aewtoupyio FFT pog Sivel kaAutepn akpifeia mAdrtoug,
QVAAUTIKOTNTO ouXvoTNnTa G, Kol BeEATiwong taxvutntag. To povadiko PelovEKTNa Tou FFT
elvat otL n oyxetikn akpiBeia ouyvotntacdev eival 1000 kaArjoco otnv Asitoupylia

oapwaong.
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6.2 AEITOYPTIA TIME - GATING

Slkde #G2

—_— eatures

Maodulation Measurerments: Tioe( saling

T Drivision Multiple Acoess (TLRVIA)

Amplitude

12 3 4 & B -
Channel Number Frequency

MNa va e€nynooupe tnv Aswtoupyia time-gating evoc avalut) ¢daopatog, Oa
XPNOLUOTIOL)COUE Eva napadelypa Pndlakwy TNAETUKOLVWVLWY, ™mv
MoAAarnAnpoocBaon ue Awaipeon Xpovou (TDMA - Time Division Multiple Access). Eival
MLt TEXVIKA TOAAQmANG TpooPaong pe to Slaxwplopd tou OSlabéoiuov daopatog
OUXVOTATWYV O€ £VOV CUYKEKPLUEVO aplOpd «kovaAlwv» / MAaLolwy KoL 0Tn CUVEXELQ TNV
Slaipeon autwv oe (0eC KAl OUVTOUEG XPOVIKEC OXLOMEG N XpovoBupideg, wote va
ETUTPEMETAL N METASOON TOU ONUATOG Amd TO KwNtd oto Siktuo (otabud Baong) kot

avtiotpoda.

Ma va SlatnpoUpe TNV moloTnTa PYndLloKwV UTNPECLWY OIOLTELTOL N HETPNON TOU
TDMA onuatog oto medio Tou XpOvou Kal TnG ouxvotntag. O XPOVIOUOC TWV PLUTWV
(bursts), kat oL xpovol avodou kat kaBodou mpémel va e€eTaoTOUV £T0L WOTE va Yivel
BéBato otL putég (bursts) oe kovtvég xpovoBupibeg dev emikaAumrtovtal. Ito medio g
ouxvotntag, n moiwotnta tn¢ Stapopdwonc pmopsi va emiPePawwbel e€etalovrag to

daopa RF.
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Otav e€etalov e 1o GACUQ, EIVOL ONUAVTIKO VO KATOVOIOOULLE TIG EMIOPACELS OTO
onua Aoyo tou dalvopévou cuvexopevng Slapopdwong (continuousmodulation). H
Aewtoupyla time-gating otov avoAuty ¢ACHOTOG, HOG EMLTPETEL VO KAVOUUE aKPLBWG

aUTO.

Avaluon pe Asttoupyia time-gating,mpoodépel AUon o€ SUOKOALEG LETPHOEWY OTO
niedio tou xpodvou Kal tng ouxvotntag. H Aettoupyia time-gating mpoodépet akplpry aAAa
TAUTOXPOVA €AOOTIKO EAEYXO OTO ONUElO TMOU Ul odpwon Tediou xpodvou Eekwva,
ETUTPEMOVTAC TNV OAPWON VA KEVIPAPLOTEL TMAVW amd pla embupunt xpovobupida.
Onotadnmnote xpovoBbupida, i TUAUA oG xpovoBupldag, Umopel va eEETAOTEL 08 PEYLOTN

avaAuon xpovou (timeresolution).

Blhdes #iEl

—_— Peatures

Maoddulation Moessureanent=s; Tinne-Canding

Time-Giated Measurements in the
Freoueiey Dhormaian
"Thvenar gatbng”™

...... |
Filtaw i Fraspunay

H vulomoinon tng Aewtoupyiag eivol opketda amAfi. M mUAn video (videogate),
napeUPANAETAL avApeca oTov avixveutn “meplBairloucac”’(envelopedetector) kal oto

¢diAtpo video.
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6.3 MAPKAPIXMA OOPYBOY

Otav kavoupe UeTpnoelg BopuPou, elval pepPlkEG Aeltoupyieg otov avaluth

$ACUATOG TTOU UIMOPOUV VA KAVOUV LETPHOEL EUKOAOTEPA KAl aKpLBEDTEPQL.

Otav em\éoupe TN Aswtoupyia papkapiopatog BopuPou(noisemarker),n
Aettoupyia samplemode evepyomoleital, ot TIHEG SLadoXIKWV oTOoLXElWV trace, yUpw amo
Tov marker vumoloyilovtal koatd pEco OpO, KAl AUTA N TR TOU HECOU OPOU
KavoVLIKOoTtole(Ttal og pla avtiotolyn twun 1Hz ebpog¢ lwvng BopuPou. H Asttoupyia

noisemarker givat peydAn eukoAia 0tav KAVOUUE PETPOEL; BopUuBou.

Mia &AAn Asttoupyla mou eival Xpriolun OTAV KAVOUME HUETPAOEL OE TUXOLO
BopuPo eival n videoaveraging. Eival plo péon Tt tou tng mAnpodopiag trace tou
avaAuty xpnolpomolwvtog PndlaKeEG TEXVIKEG, Kal eival SlaBéoun o€ avaluteg pe

Pnolakeg 006veg. H péon T epapuoletal oe kabe onueio g 066vng Eexwplota.
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7 EIZAT'QI'H XTO ITPOTYIIO SCPI

Ta mpwta Opyava HETPNOEWV Tou umootnpléav tnv duvatdtnta €Aeyxou &€
anmootacews e Pornbela nAekTpovikoU UTIOAOYLOTH, Tapouclaotnkav to 1960 kot
XPNOLOoToloUoOV MO EUPEl yKAUA “pn-avolxTwv”(KAELOTOU KwLKA) €VIOAWV Ko
TMIPWTOKOAWYVY  emIKowwviag povomwAlakng ¢uvong. To 1975, TtO votitouTo
HAektpoAdywv kat HAektpovikwv Mnxavikwv (IEEE) evékpwvav to IEEE 488-1975. To
TpOTUTO IEEE 488-1975 OpLle €va oTAVTOPT NAEKTPLKOU KOL LNXAVLKOU TIPWTOKOAAOU yLa
ouVOeTPeG Kal KaAwdLa. EmutAéov 6pLle tnv xepaia, dtevBuvoloddTnaon Kot TO YEVIKO
TIPWTOKOAAO E€TUKOWVWVIAC Yo peTadopd Pndlakwv SeSopévwy amod Kal mpog opyava
LETPOEWV KOL UTTOAOYLOTEC. AUTO TO OTAVTAPT £XEL avavewBOel kat eival to IEEE 488.1-
1987.

Map’ otL katddepe va AVoeL To TPOPANUA Tou we Ba otaABouv bytes dedopévwy
avApeco Oe Opyavo HETPACEWV KoL UTIOAOYLOTEG, To [EEE 488 b6gev kaboplle tnv
onuaocia-epunvela avtwv Twv dedopévwy. ETOL Ol KATOOKEUAOTEG OPYAVWY UETPNONG
elonyayav VEEG eVIOAEG KaBwG avémtuooav Véa Opyava UeTprioswv. H popdn twv
Sebouévwy Tou eméotpede TO Opyavo HETPNONG NTav diadopomolnpévn yla To Kabe
opyavo. Xta TéAn tou 1980 &ekivnoe pia mPoomabsla oplopUoU VEWY OTAVTOPT WOTE va
kaBoplotel To nw¢ Ba eppnvevovtal ta dedopéva mou otéAvovtal pe to /EEE 488.

To 1987, n IEEE avakoivwoeto |IEEE 488.2-1987, Codes, Formats, Protocols and
Commons Commands for Use with IEEE 488.1-1987. Auto 1o otdvtap Kabopile tou
POAOUG TWV 0PYAVWYV PETPNONG KOL TWV UTTOAOYLOTWY O€ €val cUOTNUO HETPNONG KAl L
Sopunuévn pEBOSO yla emikowvwvia. ZUykeKplUEva, To 488.2 meplEéypade mwg OBa
otaABoUv evioA£g os Opyava Kot Tws Ba otaABoUV oL amaVTrOEL OTOUC UTTIOAOYLOTEG.
KaBoploe HEPIKEC OUXVA XPNOLUOTIOLOUHEVEG EVIOAEC, QAAA KAOE KATAOKEUAOTIC
opyavwv HETpnonG adebnke pe to “mpovoplo” va dnuloupyel VEeC eVTOAEC Kal va
kaBopilel tnv Aettoupyia toug. To 488.2 KaBOPLOE TWCE OCUYKEKPLUEVOL TUTIOL VEWV
SUVOTOTATWV/XAPOKTNPLOTIKWY B TIPETEL VAL EVOWHATWVOVTAL av umootnpilovtal and
To Opyavo. Mevikd Opwg, Sev OpLOE TIOLA XOPAKTNPLOTIKA } €VTOAEG Oa mpEmel va
EVOWHOTWOOUV yla €va OUYKEKPLUEVO Opyavo peEtpnone. Etol, Atav mbavo Suo
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TapOpoLa Opyava HETPNONG VO CUMHOPpdwVovTaL Ue To IEEE 488.2,01w¢ va €Xouv €va
EVIEAWG SLOPOPETIKO GUVOAO EVIOAWV.

OL  rmnpotumeg  €eVvioAéc  ywa  mpoypoupatilopeva  Opyava  pérpnong

(StandardCommandsforProgrammablelnstrumentsSCPI) eivat pa  véa yAwooo

TIPOYPOAUHATIOHOU yla TOV EAEYXO OpYAVWY, N OTtola mpoxwpea £va BrUa TOLo UMpooTa
amno to /EEE 488.2 €tolL wote va SLeUBETAOEL pLa eupeia TOLKIALQ AELTOUPYLWV 0PYAVWY
HETpNONG He kaBoplopévo tpomo. H yAwooa SCPI mpowBel pia cuvémela, e OPoUG
TIPOYPOUHATIOMOU, QVAUESH O Opyava TG Slag KAAONG Kal OVAUESH O Opyova UE
TIAPOUOLEG SUVATOTNTEG AetToupylag. Mo Lo CUYKEKPLUEVN HETPNON OMWG CUXVOTNTA A
taon, n SCPI opilel €va ouykekpLUEVO OUVOAO evTOAWV Tou eival SltaBéouo yla auth
™V pétpnon. Etol, dvo moaApoypdadol eptiaypévol and SladopeTIKEG ETALPIEC UMOPOUV
Va TIPOYPOUUATIOTOUV Yla VA ETITEAECOUV UETPHOEL CUXVOTNTOG LE TOV (6l0 TpOToO.
ErutAéov eival Suvatov yla éva 0pyavo mou unootnpilet tnv yAwooa SCPI va KAveL pia
HETPNON CUXVOTNTOG XPNOLLOTIOLWVTOG TLG (BLEG EVIOAEG OTIWG OTOV MaApoypado.

Ol evtoAég SCPI eivat eUKOAeG otnV ekpuABnon, SnAadn peletwvrtoag pia SCPI evtoAn
prmopoU e eUkoAa va kataAdBoupe T Aettoupyla emiteAel. H yldwooa SCPI ameuBuvetal
TOUTOXPOVA OE TIPOXWPNHUEVOUG KOL apXAPLOUG TPOYPAUUATIOTEG. EAv KOTOVOCOUpE
Vv opyavwon kot dopn tng SCPI, umopoUUE vo QMOKOUIOOUUE ONUAVIIKA OdEAN
ave€dptnTa TIG YAwooag mpoypappatiopoU mou Ba emAeEouE.
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ENTOAEX IIPOTPAMMATIEMOY ANAAYTH

OL KOLWVEC eVTOAEG ammoteAouvtal anod pa kedpalidba aotepiokou "*" kat
amo pio i TOAAEG MOPAUETPOUG, OE TIEPLTTTWAON TIOU €XOUV.

o *CLS

e *ESR?
e *OPC
e *OPC?
e *IDN?
e *RST?
o *WAI

e :ABORt
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CLEAR STATUS
*CLS

Opllel to Status Byte (STB), to standard event register (ESR) katto EVENt
Koppdtitou QUEStionable kattou OPERation kataxwpnt o€ undév. H
eVioAn) &ev petafdMel TNV Aok KoL Ta pEPN  MeTABaong
(transitionparts) twv kataxwpntwv. Kabapiletl tov buffer e€660ou.

EventStatusRegister
*ESR?

Mmopel va ouykplBei pe éva EVENt koppdtt evog SCPI kataxwpntr. O
Kataxwpentng katdotaong ocuppavtog (EventStatusRegister) umopel va
QVayvwoTel xpnoldomowwvtag tnv e&vitoAnn *ESR?.  Alepwtdrtol To
TEPLEXOEVO TNG TTAPOUOAG KATAOTOONG TOU register.

Ermotpédel Ta meplexopeva tou EventStatusRegister oe dekadikn popdn
(0 to 255) kat petayevéotepa BETEL TNV TLUN TOU Kataxwpenth 0.

MapAETPOG:

0 €wg 255

Table 7.2: Meaning of the bits in the event status register

8 No. Meaning

0 Operation Complete
This bt 15 50t on rEceipt of the command "OPC exactly when 3l previous ComMands have been execuied

1 Not used

2 Query Ertor
Thes b 15 50t € ither e Controlier wants 10 ad data fom e Nstrument Withot having sent a quary, or £ &
G003 not felch requested data and sends New NSUCHons 10 e instrument instead. The cause s ofien a query
WHICH I Faulty 03 hence Cannot be axecuted

3 Device-dependent Error
This bit 15 50t # 3 Sevice-ependent GMOr OCOLs. AN 701 MOS0 Wi 3 NUMber between -300 and -399 or 3
postive emor number, which denotes the e7or in greater detall, Is entered Info e 6mor Queue

4 Execution Error
This it is set & 3 received Command i $yPRICECAly COMECt DU CaNNGE be PEromed for cher reasons. An enor
055300 With 3 number betwoen <200 and 300, which denctes T eror In groater detad, ks entered Nt the
mOr queve

5 Command Error
This B 15 56t # 3 COMMANG 1 FECHIVEd, WAKKH 1S UNGEINGd Of SYPAXCICHlY NCOMECt. AN 70 MesSage With 3
rmber between 100 and <200, which denctes 2w oMo In greater detall, is entored INto 1he @O quEwS.

6 Not used

7 Power On (supply voltage on)
This bit 15 50t on swiching on ™he instrument
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OPERATIONCOMPLETE

*OPC

*OPC?

@étel tnv T 0 otov Kataxwpnth eventstatusregister agou €xouv
EKTEAEOTEL OAEG OL TPONyoUEVEG €VTOAEC. Auto To bit umopel va
xpnotuomotnBei yla va EekvroeL pLa attnon umnpeciog (servicerequest).

JTOHOTAEL TNV EVIOAN TIOU eKTEAELTAL HEXPL va eTloTpadel n Tun 1. Autih
elval povo n nepintwon agdou 1o Operation Complete bit €xel tebel oto
ESR. To bit auto deiyvel 0TL n tponyoUUEevn puUBULON €XEL YIVEL.

IDENTIFICATION QUERY

*IDN?

PwTAEL TNV QvayvwpLon TOU 0pyavou.

You can change the format of the return values with the
"SYSTem:FORMat:IDENt<IDNFormat>" command. Return values

Tyueniotpodnc:
<InstrumentName>, <SerialNumber/Model>, <FirmwareVersion>

<OvopaOpyavou>, <ZELPLAKOGAPLOUOG/Movtélo>,
<EkdoonAoylopkou>
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Reset
*RST?

EnavadEépel Tov avalutr o€ apxLKi Kataotaon.

WAITTOCONTINUE

*WAI
EMutpénel TNV eKTEAEON TWV EMOPEVWV EVIOAWV HOVO adOTOU OAEG ol
TIPONYOUUEVEG EVTOAEG €XOUV EKTEAEOTEL KOl OAQ TQ OAUATA £XOUV
EYKATAOTAOEL. ITOMATAEL TNV TIEPALTEPW ETECEPYATiA EVTOAWY £WC OTOU
OAEG oL eVIOAEG TpLv TNV *WAI va £xouv eKTEAEOTEL.

ABORT

:ABORt

H evtoAr] SLOKOMTEL TNV TPEXOUOA PETPNON KoL EMAVOPEPEL TO cUOTNUA
evepyornoinong. Autr) n €vioAn eival event kot €toL dev €xel ouUTte

epwtnua (query) oute *RST Tun.
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OL akOAouBEeC evtodég BETouv To (xvog (trace) kat dtadopeg Aeltoupyleg
TIOU OXeTlovtal PE QUTO, TLY. MOBNuaTIKA (xvn N TNV emiloyn Tou
QVLYVEUTH.

e :DISPlay[:WINDow]:TRACe:MODE
e :FORMat[:DATA]

e :TRACe[:DATA]?

e [:SENSe]:DETector[:FUNCtion]

:DISPlay[:WINDow]:TRACe:MODE<TraceMode>
AuTH n evtoAn emdéyel Ta dedopéva (xvoug.
Napapetpog: <TraceMode>
AVERage | MAXHold | MINHold | VIEW | WRITe
Napadeypa:
SWE:CONT OFF
SWE:COUN 16

Evepyomoinon tng povng emloyng sweep kal B€tel tov aplOuo
METPNONG 16

DISP:TRAC:MODE MAXH
Evepyonolet to MAXHold amno to trace.

INIT;*WAI

ZEKLWVAEL TNV LETPNON KOL TIEPLUEVEL TO TEAOG TWV 6 emavaANPewv

XapaKTNPLOTIKA:
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T *RST: WRITe

SCPI: device—specific

:FORMat[:DATA]<pataFormat>

AuTti n evioAn emAéyel TNV popdr SeSopévwy TTOU XPNOLUOTIOLELTAL Yia
NV petadoon twv dedopévwy ixvoug anod tov R&S FSH avalutr mpog tov
UTTOAOYLOTH €A€yxOU.

Napapetpog: <DataFormat>

ASCII Mopodng ASCII, Slaxwplopéva e KOUUAL.
REAL,32 32-bit IEEE 754 aplBuotl KvnTtrg umoSLaoToAnG oTo
“Menepaopuévou unKoug Lopdng UmAok”
Napadeypa:
FORMASC

ErtiAéyeL tnv popdn ASCII
XapaKTNPLOTIKA:
Twr *RST: ASCII

SCPI: conform

:TRACe[:DATA]?
Autn n evtoAn SwaBalel ta Sedopéva ixvouc (trace data) tng tpExouoag
HETPNONG.

Me tnv evtoAr): FORMat[:DATA]<DataFormat>, pmopel va oplotel n
popodn dedopévwy.

Napapetpog:

Ou blaBéolueg mapapetpol €€aptwvtol amd TtV Hopdn TG
évbeltnc anoteAéoparod.

‘Evdeién piag S-Napapétpou
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TRACE1 Pwtael ta mapovta dedopéva mou epdavidovrat
‘Evéelén duo S-Napapétpwv
TRACE1 Pwtael ta 6edopéva tng avw 08ovng

TRACE2 Pwtael ta 6edopéva tng KATw 006vNng

‘Evdelén tecodpwv S-NMapapétpwv

TRACE1 Pwtael ta 6eSopéva tou S11
TRACE2 Pwtael ta 6eSopéva tou S21
TRACE3 Pwtael ta 6eSopéva tou S22
TRACE4 Pwtael ta 6eSopéva tou S12

Ty emotpodnic:
O avaAutn¢ pag eniotpédel 631 tipéc. Kabe tipn avtiotowyel oe
éva pixel ixvouc.
To amotéAeopa kat n povada saptatal amnod tnv popdormnoinon
™G HETPNONG.
Napadeypa:
TRAC:DATA? TRACE1
AwaBalel ta debopéva tou ixvoug 1 (trace 1)
XapoKTNPLOTIKA:
T *RST: -
SCPI: conform
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:TRACe[:DATA]<Trace>

AUTA N EVTOAN PWTAEL TA ATIOTEAECUATA TNG LETPNONG.
Napapetpog: TRACEL
Twn emotpodrg (yia TRACEL):

Ol eniotpedoOpeveg TIUEG €apTwvTal anmd TV emdoyn €voeléng
QMOTEAECUATOG:

- Emwokénnon @daopartog kot €kpnén toxvog (Burst Power)

O avoAutng emotpedel 631 TEG. KABe TiunR avtiotolyel os éva
pixel Tou ixvoug(trace).

- MepiAnyn amoteAéopatoc.

O avaoAut¢ emiotpédel ta amoteAéopatra TNG TEPANYNG
OTMOTEAECATOG (Result Summary).
HoslpdtwvTtipwveivainakoAoudn:

<ChannelPower>, <BurstPower>, <FreqError>, <Modulation>,
<BSIC>, <TrafficActivity>, <Slot#>, <PhaseError>, <MagError>

H evtoAn emiotpédel '1.#QNAN' edv éva anotéAeopa Sev pmopetl
va  umoAoylotel (m.x. €av n avalltnon KavoAlwwv eival
QTEVEPYOTIOLNHEVD).

XapaKTNPLOTIKA:
Twun *RST: -

SCPI: conform
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TEXNOAOTIKO EKTIAIAEYTIKO IAPYMA KPHTHZ
TMHMA MHXANIKQN NMAHPO@OPIKHZ
NTYXIAKH NIKONAOY MAPIAZ

[:SENSe]:DETector[:FUNCtion]:AUTOx<state>

AuTN n evtoAn cUVSEEL Kal AmooUVSEEL TOV AVLXVEUTH TOU (Xvoug.
Napapetpog: <State>

ON | OFF
Napadsiypa:

DET:AUTO OFF

AmevepyoToLel TNV €MAOYI AUTOMATNG AVIXVELUONG.
XapoKTNPLOTIKA:

Tuur) *RST: ON

SCPI: conform
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TEXNOAOTIKO EKTIAIAEYTIKO IAPYMA KPHTHZ
TMHMA MHXANIKQN NMAHPO@OPIKHZ
NTYXIAKH NIKONAOY MAPIAZ

OL akoAouBeg evtoAég puBuilouv Tov Katakopudo afova TG eVEPYNS
o0Bovng.

e :DISPlay[:WINDow]:TRACe:Y:SPACing

e :DISPlay[:WINDow]:TRACe:Y[:SCALe]:RLEVel
e :INSTrument:NSELect

e :INSTrument[:SELect]
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TEXNOAOTIKO EKTIAIAEYTIKO IAPYMA KPHTHZ
TMHMA MHXANIKQN NMAHPO@OPIKHZ
NTYXIAKH NIKONAOY MAPIAZ

:DISPlay[:WINDow]:TRACe:Y:SPACing<scaling>

AuTN n evtoAn eTUAEYEL TNV KALLAKWON Tou KaBetou dgova.
Napapetpog:<Scaling>

LOGarithmic — AoyaptBuikn KALLAKwaon

LINear — Fpappikn KAtpakwon (%)
Napadeypa:

DISP:TRAC:Y:SPACLIN

EmAéyel ypap ik KALLAKWGON Tou afova emumédou.
XapaKTNPLOTIKA:

Twun *RST: LOGarithmic (AoyaptBun)

SCPI: conform
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TEXNOAOTIKO EKTIAIAEYTIKO IAPYMA KPHTHZ
TMHMA MHXANIKQN NMAHPO@OPIKHZ
NTYXIAKH NIKONAOY MAPIAZ

:DISPlay[:WINDow]:TRACe:Y[:SCALe]:RLEVel<referenceLevel>

Autn n evtoAn kaBopilel to eninedo avadopdg.

Me éva emninebo avadopag cupdndiopoy # 0, To €UPOG TILWV TOU
emunédou avadopag Tpomomnoleital and Tov cuuPndLlopo.

Napapetpog: <Referencelevel>

AplBuntikn T mou kabopilel to eninedo avagpopds. H povada
e€aptatat amd 1o UNIT:POWer. To OlaBéoluo €UPOG TLUWV
kaBopiletal oto SeAtio Sedopévwy.

Napadsiypa:

DISP:TRAC:Y:RLEV —60dBm

O¢teL To eninedo avadopag oto -60 dBm.
XapoKTNPLOTIKA:

T *RST: —20dBm

SCPI: conform
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TEXNOAOTIKO EKTIAIAEYTIKO IAPYMA KPHTHZ
TMHMA MHXANIKQN NMAHPO@OPIKHZ
NTYXIAKH NIKONAOY MAPIAZ

:INSTrument:NSELect <operatingMode>
AUTH n €VTOAN €MAEYEL TOV TPOTIO AELTOUPYLOG.

Napapetpog: <OperatingMode>

WCDMA

CDMA2000

1xEV-DO

LTE FDD

LTE TDD

TD-SCDMA

GSM

Spectrum Analyzer Mode (Aettoupyia

1 Spectrum Analyzer

2 Network Analyzer

4 Distance-to-fault

5 Power Meter

7 Digital Modulation:

8 Digital Modulation:

9 Digital Modulation:

10 Digital Modulation:

11 Digital Modulation:

12 Digital Modulation:

15 Digital Modulation:

16 Interference Analyzer

17 Geotagging
Napadsiypa:

INST:NSEL 1

ErmiAéyel

daoparog)
XapaKTNPLOTIKA:

Twun *RST: 4

SCPI: conform
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TEXNOAOTIKO EKTIAIAEYTIKO IAPYMA KPHTHZ
TMHMA MHXANIKQN NMAHPO@OPIKHZ
NTYXIAKH NIKONAOY MAPIAZ

:INSTrument[:SELect]<operatingMode>
AuTN n evtoAn eTAEYEL TOV TPOTIO AELTOUPYLACG.

Napapetpog:<OperatingMode>
DTF Distance-to-fault

GEOTagging geotagging

IANalyzer Interference Analyzer
NAN Network Analyzer
PM Power Meter
RECeiver Receiver

SANalyzer Spectrum Analyzer
GSM Digital Modulation: GSM
BTDScdma Digital Modulation: TD-SCDMA

BWCDpower Digital Modulation: WCDMA

C2K Digital Modulation: CDMS2000

BDO Digital Modulation: 1xEV-DO

LTEFdd Digital Modulation: LTE FDD

LTETdd Digital Modulation: LTE TDD
Napadsiypa:

INST SAN

ErtiAéyel Spectrum Analyzer Mode (AettoupylaavaAutiidacpatog)
XapaKTNPLOTIKA:

Twun *RST: ACT
SCPI: conform
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TEXNOAOTIKO EKTIAIAEYTIKO IAPYMA KPHTHZ
TMHMA MHXANIKQN NMAHPO@OPIKHZ
NTYXIAKH NIKONAOY MAPIAZ

:INPut:ATTenuation<Attenuation>
Autn n evtoAn kaBopilel Tnv e€acBEvnon elopowv (input attenuation).

Ye Aewtoupyia daopartog (spectrum mode), n e€aocBévnon ocuvdualetal
oto eninedo avadopds. Itov avaAuti poag av tebel fexwplota n
e€aoBévnon akupwveTal o cuvuaoUOG.

Napdpetpog: <Attenuation>

AplOuntikn T otnv neploxn amno 0dB éwg 40dB pe Bripa 5dB.
Napadsiypa:

INP:ATT 30dB

KaBopilet pla e€ooBévnon twv 30dB Kkal ommevepyomolel TN
ouleuén pe o eninedo avadopag.

XapaKTNPLOTIKA:
T *RST: 0 dB (AUTO €ival evepyo)

SCPI: conform
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TEXNOAOTIKO EKTIAIAEYTIKO IAPYMA KPHTHZ
TMHMA MHXANIKQN NMAHPO@OPIKHZ
NTYXIAKH NIKONAOY MAPIAZ

e auto to Kedalalo meplypddovtal OAeG oL eVIOAEC mou opilouv R
EPWTOUV YEVIKEC pUBULOELG CUOTIHATOG.

e :SYSTem:DATE
e :SYSTem:ERRor:ALL?
e :SYSTem:TIME
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TEXNOAOTIKO EKTIAIAEYTIKO IAPYMA KPHTHZ
TMHMA MHXANIKQN NMAHPO@OPIKHZ
NTYXIAKH NIKONAOY MAPIAZ

:SYSTem:DATE<Date>
AUt n evtoAn BETEL TNV NUEPOUNVIA OTO ECWTEPLKO NUEPOAOYLO TOU
avaAuTh.

Napapetpog: <Date>

AplOUNTIKA TR TIOU UTIOSELKVUEL TNV NUeEpopnvia. Ot TIHEG TNG
nUepounviag mpenel va €loaxboUv XWPLOUEVEG UE KOUMO UETA
™V oupBolooslpd TOUu ovopatog apxeiou. H akolouBia NG
nuepounviag eivat: Xpovog, unvag, nuépa

To SlaBéoipo evpog Tipwy eivat: 1980 —2099,1-12,1-31
Napadsiypa:

SYST:DATE 2000,6,1

@£teL TNV nuepounvia: 1/6/2000

XOpaKTNPLOTIKA:

T *RST: -

SCPI: conform
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TEXNOAOTIKO EKTIAIAEYTIKO IAPYMA KPHTHZ
TMHMA MHXANIKQN NMAHPO@OPIKHZ
NTYXIAKH NIKONAOY MAPIAZ

:SYSTem:ERRor:ALL?
AUTH n €VTOAN €pwTtd OAOGKANPN TNV oupa Adbouc.

Elval epwtnua Kal wg ek TouTtou OxL T *RST.
Twnemotpodng: <error number>, <error description>
<error number> ‘Evag aplBpog mou mepLEXEL
Anpodopieg yla 1o opaipa

o ApvnTKOG aplOuog: Ipaipa Omwg
opiletal oto SCPI otavtap.

e  OEeTIKOC aplOUOG: 2dAApa mou eivat
OUYKEKPLUEVO OTOV OVOAUTH

<error description> Mo cupBOAOCELPA TTOU TIEPLEXEL
ouvTtoun Teplypadr tou oPAAUATOC

O aplBuoC TwV TIHWV e€aptdtal and To UAKOG TNG OUPAC.

Edv n oupd AdBouc¢ eivat adela, n evtoAn emotpeédel 0, ‘no error’.
Napadeypa:

SYST:ERR:ALL?
XapaKTNPLOTIKA:

Twun *RST: -

SCPI: device-specific
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TEXNOAOTIKO EKTIAIAEYTIKO IAPYMA KPHTHZ
TMHMA MHXANIKQN NMAHPO@OPIKHZ
NTYXIAKH NIKONAOY MAPIAZ

:SYSTem:TIME<Time>

AuTn n evtoAn opilel To E0WTEPLKO POAOL TOU AVaAUTH.
Napapetpog: <Time>
AplOUNTIKA TR TIou UTTOSNAWVEL TOV XPOVO.

OL TIHEG TOU XPOVOU TIPETEL VA £L0AXO0UV XWPLOUEVEG HE KOUUOL
LETA TNV cupPoAooelpd Tou ovopatog apxeiou. H akoAoubBia tou
XpOvou eivat: Qpeg, Aemtd, SeutepoOAemta

To SwaBéoipo evpog Tipwy eivat: 0 - 23,0-59,0-59
Napadsiypa:

SYST:TIME: 12,30,30

@¢teL TNV wpa: 12:30 kat 30”
XapoKTNPLOTIKA:

T *RST: -

SCPI: conform
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TEXNOAOTIKO EKTIAIAEYTIKO IAPYMA KPHTHZ
TMHMA MHXANIKQN NMAHPO@OPIKHZ
NTYXIAKH NIKONAOY MAPIAZ

OL akOAouBeg evtoAég pubuilouv 1o €Upo¢ lwvng tou iAtpou TOU
QVOAUTH. INUEWWTEO WG TA YKPOUTL evioAwv (BANDwidth kat BWIDth)
elval ta dLa.

e [:SENSe]:BWIDth:VIDeo
e [:SENSe]:BWIDth[:RESolution]
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TEXNOAOTIKO EKTIAIAEYTIKO IAPYMA KPHTHZ
TMHMA MHXANIKQN NMAHPO@OPIKHZ
NTYXIAKH NIKONAOY MAPIAZ

[:SENSe]:BWIDth:VIDeo<videoBw>

H evtoAn autn opilel to eUpog L{wvng tou Bivteo (video bandwidth)
Napapetpog: <VideoBW>

AplOUNTIKA TLUAR LETPOUUEVN OE Hz.

To SaBéo1po eVpog LWV eival and 1Hz €éwg 3MHz pe Brua 1 -3
Napadeypa:

BAND:VID 10 kHz

@¢teL To VPOG Lwvng Tou Bivteo (video bandwidth) ota 10kHz.
XapoKTNPLOTIKA:

Twun *RST: - (H tyury AUTO eival evepyomotnpévn (ON)).

SCPI: conform
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TEXNOAOTIKO EKTIAIAEYTIKO IAPYMA KPHTHZ
TMHMA MHXANIKQN NMAHPO@OPIKHZ
NTYXIAKH NIKONAOY MAPIAZ

[:SENSe]:BWIDth[:RESolution]<resBw>

H evtoA aut opilet 10 €Upog lwvng TNG avaAuong (resolution
bandwidth).

Napapetpog: <ResBW>
AplOUNTIKA TLUA LETPOUUEVN OE Hz.

To StaBEaipo gvpog Tipwv eivatl anod 1Hz éwg 3MHz pe BrAua 1 -3-
5. EmunmpooBétwe pmopel va enhexBet ebpog Lwvng twv 200 kHz.

Napadsiypa:
BAND 100 kHz

O¢teL TNV to €VpPo¢ Twvng tng avaluong (resolution bandwidth)
ota 100kHz.

XapaKTNPLOTIKA:
T *RST: - (H tyuy AUTO eival evepyomotnpévn (ON)).

SCPI: conform
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TEXNOAOTIKO EKTIAIAEYTIKO IAPYMA KPHTHZ
TMHMA MHXANIKQN NMAHPO@OPIKHZ
NTYXIAKH NIKONAOY MAPIAZ

OL akoAouBeg evtoAég puBuilouv Tov Katakopudo afova TG eVEPYNS
oBovng.

e [:SENSe]:FREQuency:CENTer
e [:SENSe]:FREQuency:SPAN
e [:SENSe]:FREQuency:STARt
e [:SENSe]:FREQuency:STOP
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TEXNOAOTIKO EKTIAIAEYTIKO IAPYMA KPHTHZ
TMHMA MHXANIKQN NMAHPO@OPIKHZ
NTYXIAKH NIKONAOY MAPIAZ

[:SENSe]:FREQuency:CENTer<Frequency>

H evtoAn autn opilel TNV KEVIPLKA CUXVOTNTA TOU QVAAUTH.

Ye ¢daopatiky Asrtoupyia Tou avoAuth , n evtoAn emiong opilel tnv
ouxvVOTNTA PETPNONG YLa KABOPLOUEVO XPOVO HETPAOEWV (span=0).

Napapetpog: <Frequency>
AplBuntikni evtoAn oe Hz.

To gUpog e€aptatal amd To TPOMO Asttoupyiag kot kabopiletal
oto pUANO SedopEvwy.

Napadsiypa:

FREQ:CENT 100MHz

OplileL TNV Kevtpikn ouxvotnta ota 100MHz.
XapoKTNPLOTIKA:

T *RST: fmax/2 omou fmax= péylotn ouxvotnta

SCPI: conform
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TEXNOAOTIKO EKTIAIAEYTIKO IAPYMA KPHTHZ
TMHMA MHXANIKQN NMAHPO@OPIKHZ
NTYXIAKH NIKONAOY MAPIAZ

[:SENSe]:FREQuency:SPAN«<span>

AuTn n evtoAn opilel Tnv cuxvoTikh SLAPKELQ.

Eav tebel pla Siapkela twv 0 Hz otnv paopatiki Aeltoupyia, 0 avaAUTHG
€ekva pla pétpnon oto medio Tou Xpovou.

Napapetpol: <Span>

AplBuntiki T og Hz. To elpog Twwv kabopiletal oto GpuAAO
Sdedopévwvy.

Napadsiypa:
FREQ:SPAN 10MHz
Opilel éva dlaotnua twv 10 Mhz.
XapoKTNPLOTIKA:
T *RST: fmax omou  fma= UEYLOTN
ouxvotnta

SCPI: conform
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TEXNOAOTIKO EKTIAIAEYTIKO IAPYMA KPHTHZ
TMHMA MHXANIKQN NMAHPO@OPIKHZ
NTYXIAKH NIKONAOY MAPIAZ

[:SENSe]:FREQuency:STARt<startFrequency>
H evtoAn autr kabopilel TNV ouxvoTNTA EKKIVNONG yLO TIG LETPAOELG OTO
nedio Twv cuxvotntwv.( dtapkela(span) >0)

Napapetpol: <StartFrequency>
AplBuntikA TR o€ Hz.

To eUpog kAAuPng e€aptatal amo TNV KOTAOTAOoN AELToupylag Kot
npoacdlopiletal oto pUANO SeSopévwy.

Napadsiypa:

FREQ:STAR 20MHz

Oplilel pla apykn cuxvotnta ota 20 Mhz.
XapOoKTNPLOTIKA:

T *RST: 0

SCPI: conform
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TEXNOAOTIKO EKTIAIAEYTIKO IAPYMA KPHTHZ
TMHMA MHXANIKQN NMAHPO@OPIKHZ
NTYXIAKH NIKONAOY MAPIAZ

[ZSE NSe] . FREQuency:STO P<stopFrequency>

H evtoA auty kabopilel tnv ouxvotnta SLAKOTAG ylo UETPOEL OTO
nedio ocuxvottwy (Staotnua(span)> 0)

Napapetpor:<StopFrequency>
AplOuntikn TR o Hz.

To eUpog kaAuPng e€aptatal amo TNV KATACTACN AETOUPYLOG Kal
npoadlopiletal oto pUANO Sedopévwy.

Napadsiypa:

FREQ:STOP 2000MHz

OpliZel pla ouyvotnta Stakomng ota 2 GHz
XapoKTNPLOTIKA:

T *RST: fmax

SCPI: conform
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TEXNOAOTIKO EKTIAIAEYTIKO IAPYMA KPHTHZ
TMHMA MHXANIKQN NMAHPO@OPIKHZ
NTYXIAKH NIKONAOY MAPIAZ

Ot akO6AouBeg evtoAEg pubpuilouv Tnv cdpwon.

:!INITiate:CONTinuous

:INITiate[:IMMediate]
[:SENSe]:SWEep:COUNt

[:SENSe]:SWEep:POINts?

[:SENSe]:SWEep:TIME
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TEXNOAOTIKO EKTIAIAEYTIKO IAPYMA KPHTHZ
TMHMA MHXANIKQN NMAHPO@OPIKHZ
NTYXIAKH NIKONAOY MAPIAZ

:INITiate:CONTinuous<sweepMode>
AuTN n evToAn EMAEYEL TNV AELTOUPYLA CAPWONG

Napapetpog:<SweepMode>

ON JUVEXOUEVN 0Apwan

OFF  Movn ocdpwon
Napadeypa:

INIT:CONT:OFF

ErAéyel tnv povn Astoupyia ocapwong.
XapoKTNPLOTIKA:

Twun *RST: ON

SCPI: conform
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TEXNOAOTIKO EKTIAIAEYTIKO IAPYMA KPHTHZ
TMHMA MHXANIKQN NMAHPO@OPIKHZ
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:INITiate[:IMMediate]

AuTn n evtoAn €ekvad pLa véa akoAouBia PeTprioEwV.

Me aplBud copwoewv >0 1 péco aplbuo capwoewv >0, yivetal pla
enavekkivnon evéebelypuévou aplBpol Hetprioewv. Me OUVOPTAOELS
ixvoug (trace) MAXHold, MINHold, kat AVERage, ta mponyoUueva
anoteAéopata €xouv enavadepbel yla tnv emavekkivnon tng LETPNONG.

Itnv povn Aettoupyla odpwong (single sweep mode), 0 GUYXPOVIOUOG
OTO0 TEAOC TwV €eVOESElYUEVWY APOUWY TWV HETPNOEWV UIMOPEL va
emuteuxbel pe tnv evtoArn *OPC, *OPC? 1 *WAI. e Aewtoupyia
OUVEXOUEVNG olapwoaong(continuous sweep mode), 0 CUYXPOVIOUOG OTO
TéNOC NG odpwong Sev eival Suvatog epocov n cuVOALK HETpnon Sev
Telelwvel TOTE. AUt n evtoAn elval event kal €tol Oev €xeL oUTe
epwtnua (query) oute *RST Twun.

Napadeypa:
INIT:CONT OFF
DISP:WIND:TRAC:MODE AVER

Evepyomolel tnv povr Asttoupyia cApwong KoL TOV EVTOTILOUO TOU
HEoou.

INIT;*WAI

ZEKLWVAEL TNV LETPNON KL TIEPLUEVEL TO TEAOC TNEG CAPWONC.
XapaKTNPLOTIKA:

Twun *RST: —

SCPI: conform
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TEXNOAOTIKO EKTIAIAEYTIKO IAPYMA KPHTHZ
TMHMA MHXANIKQN NMAHPO@OPIKHZ
NTYXIAKH NIKONAOY MAPIAZ

[:SENSe]:SWEep:COUNt<sweepCount>
Auti n evtoAn kaBopilel Tov aplOUd TWV CAPWOEWY TOU AVOAUTH TOU
neplappavovtal o€ pia eviaia odapwon. Eniong opilel tov aplBud twv
enavaAPewy TOU XPNOLUOTIOLEL O QVOAUTAG yld va UETPLACEL T
xvn(traces) [ va UTIOAOYLOEL LEYLOTEC TLUEG.

O avaAutng ektelel pla capwaon(Sweep) O6tav 0 PETPNTHG TWV CAPWOEWY
gxettiun 0n 1.

Napapetpog: <SweepCount>
0 €wg 999
Napadeypa:
SWE:COUN 64
Opllel éva HETPNT COPWOEWV YLO 64 CAPWOELG
INIT:CONT OFF

INIT;*WAI

Evepyomolel tnv Asttoupyia povng capwaong , apxilel TV oapwon
KOlL TLEPLUEVEL YLOL TO TEAOC TNC.

XapaKTNPLOTIKA:
T *RST: 1

SCPI: conform
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TEXNOAOTIKO EKTIAIAEYTIKO IAPYMA KPHTHZ
TMHMA MHXANIKQN NMAHPO@OPIKHZ
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EIAOZ ENTOAHZ
[:SENSe]:SWEep:POINts?

Autn) n evtoAn {ntad Ttov aplBuUd TwvV ONUElWV PETPNONG COE ML HOVN
oapwon.

H evtoAn auth ival epwTnua Kot wg €k Toutou dev pmopel va €xet *RST
.

Twn emotpodnc:

O aplBudC Twv onpeiwv ocapwaong
Napadsiypa:

SWE:POIN?

EnotpEdel Tov aplBud Twv onueiwv oapwong
XapOoKTNPLOTIKA:

T *RST: —

SCPI: conform
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TEXNOAOTIKO EKTIAIAEYTIKO IAPYMA KPHTHZ
TMHMA MHXANIKQN NMAHPO@OPIKHZ
NTYXIAKH NIKONAOY MAPIAZ

[:SENSe]:SWEep:TIME<sweepTime>
AuTn n evtoAn opllel Tov XpOvo oApwong.

Eav tebel xpdvog cdpwong oe pia GaoUaTikn AElToupyia Pe auth TNV
EVTOAN, 0 AVAAUTHC KAVEL SLaXwPLOUO Tou XpOvou cdpwoaong(sweep time)
ano tnv dldpkela (span) kat tTnv avaiuon (resolution) kat To eUpog TOU
Bivteo (videobandwidth).

Napapetpot: <SweepTime>

AplOunTIKA T og SeutePOAETTA.

To SlaBéoipo eVpog TiHwV KaBopiletal oto GUANO SeSopEVWV.
Napadsiypa:

SWE:TIME 10s

©¢o¢ Tov Xpovo capwong ota 10 SeutepoOAemra.
XapOoKTNPLOTIKA:

T *RST: - (AUTO eival evepyoroinuévo (ON))

SCPI: conform
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TEXNOAOTIKO EKTIAIAEYTIKO IAPYMA KPHTHZ
TMHMA MHXANIKQN NMAHPO@OPIKHZ
NTYXIAKH NIKONAOY MAPIAZ

9 ANAIITYZH EPAPMOTI'HX METPHXEQN HAEKTPOMAI'NHTIKQN
INEAIQON XTAOMQON THAEOPAXHX

Katd tn Sdpkela uAomolnong TnG MTUXLAKAG XPNOLLOTONONKE TO AOYLOULKO
Matlab kot avamntoxbnke ebpoapuoyn UETPHOEWV NAEKTpOUayVNTIKWY Tiediwv otnv {wvn
ouxvotNtwv amo 200MHz w¢ 860MHz, 6mou Asttoupyouv ol otaBuol tnAedpaong
(bndrakng kat avaroyikng).To ypadikd meptBarlov (GUI) tng edappoyng elkoviletal
OTO TAPOKATW oYU

"B Guikiariazozs — e )

Develop application for measuring
%L Tunpa Mnyavikav MAnpopopLkic eI_egtromagneﬁc fields statiqns

VR TFIKPHTHS Digital Television broadcasting

— from a portable spectrum analizer

Kind of Connection Direct connectiontothe ... ~ Select Freequency

Rotator Port Auto find it ... S
[CIUHF

Directory to Save
measurement

l (Defaultis C:\
| Reports Temp)
Perform Measurements
Antenna Type FSH8 <]

Cable Type ARC Both Cables v

Antenna Polirization
All (X and Y and Z) v

Me tn BonBela Tn¢ mapandavw epapuoyng mapbnkav HETPROELS otnVv {wvn anod
200 — 860MHzoto xwpo tou TEl KpAtng oto HpdkAelo. Elkdveg katd tn SLApKELD TWV
UETPAOEWV OUTWV ELKOVIIOVTAL TTAPOKATW:
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TEXNOAOTIKO EKTIAIAEYTIKO IAPYMA KPHTHZ
TMHMA MHXANIKQN NMAHPO@OPIKHZ
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Ta avtiotoa dacuatoypadiuata amd tnv oBovn tou avaAut ¢AcHATOG
glkovilovTal OTIC TOPOKATW ELKOVEG:

Spectrum 10709714 15:09 =
@ Ref. -60.0 dBm s RBW: 1 MHz =SWT: 200 ms Trace: Average
= Att: 0dB +PA » VBW: 3 MHz Trig: Free Run = Detect: BRMS

|
_4||||_,| I,.'._,l ) ||J| |I_. |I"-_.'| (L II [ —

0606vn tou avaAut PACUATOC KATA TNV HETPNOn otnv X KatevBuvon g
kepaiog APng
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TEXNOAOTIKO EKTIAIAEYTIKO IAPYMA KPHTHZ
TMHMA MHXANIKQN NMAHPO@OPIKHZ
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Spectrum 100914 15:08 ZI—

Ref: -60.0 dEm = RBW: 1 MHz =3SWT: 200 ms Trace: Awverage
= Att: 0 dB +PA = \WVBWW: 3 MHz Trig: Free Run = Detect: RMS

066vn tou avaAuth PACHATOC KATA TNV HETPNON otnVv Y KateuBuvaon TG
kepaioag Andng

Spectrum 10,0914 15:07 ZI»—
® Ref: -60.0 dBEm =RBRBVV: 1 MHz =SWVWT: 200 ms Trace: Average
= Attt 0dB +PA = vVBWW: 3 NMHz Trig: Free Run = Detect: BRMS3

I| ”F “'.Jl

0006vn tou avaAuth ¢ACHOTOC KATA TNV HETpNon otnV Z KateuBuvon g
kepatag AnPng
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