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JIporoyog

Méypt mpdo@ata, dtav AEUE EMKOIVOVIEG, EVVOOVUE TO PAdl0, TO TNAEQP®OVO
Kol TNV TNAEOpacN. ZNUEPO, 1 TOCOTNTO TOV EMIKOWVOVIOK®V GLOTNUATOV &givol
TEPAOTION KO SOUPKDS OEAVOUEVT, CUUTEPIAAUPAVOUEVOV TOV VTOAOYIOTMV, TOVL

internet, tov éAeyyov €€’ aMOCTAGEMG, TNG KVNTNG TNAEQ®VING K.4L..

211G UEPEC HOG YPNOUOTOIOVVTOL OAOEVO KOl TEPICCOTEPO Ol YNPLUKEG
EMKOWVMVIES. AVOAOYIKA GNUATO, ETIONG, LETATPENMOVTOL GE OLUOKOVS OPLOLLOVS Kot
petadioovtal vwd TNV HOPON YNOWKOV ONUAt®v. AKOUN Kot 11 TNAEQPOVIKN
emuovovia gtvar yneloxn eved odviopa 8o akolovdnoovv 10 padOP®VO Kol M

Agopaon.

Me okomd va kaAveBobv ta mowiio OEHATO YNOOKOV ETIKOWVOVIOV, TO
o HHigpopopixiis & Emkorvaovicv tov A.T.E.I Zeppav 5100étel Eva ohyypova
eEOMMGEVO epyacTPLO EKTOUOEVONG, Y10 TOVG GMOVONGTEG TOL, GTO TAOUGLO TOL

pnadnuotog Emkowvawvies I1.

JloAvpuépng Kewv/vog T.E.1 SEPPON
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Texvike Xopoktypronike TPS-3431

H exmondevtiky povada TPS-3431 elvar éva petoldikd mAaiclo, d100TdcE®V
22x36¢cm, gvtog tov omoiov Ppicketal KATAAANAN NAEKTPOVIKY TAAKETO LUEe OO TOV
amopoiTNTO €EOMMGUO KOl TIG OLUGVVOECELS YO TNV EKTEAECT] TMOV EKTALOEVTIKMV

0OKT|GEMV.

210 TOVO MEPOC TNG EKTOLOEVTIKNG LOVAONS VIAPYEL Mvokido otnv omoio
etvat oyedaoUéVA TO AVOAVTIKA KUKAMUOTO Kot To GOUBOAN TV EEAPTNUATOV, EVD
OTO KEVIPIKO TUNHO TNG VTAPYOLV TO. UTAOK OOYPOUUATO TOV KUKAOUATOV, To

onpeio eEAEYYoV KaBDG Kot 01 LTOSOYES TOV KOAMOIWV.

Ta niextpovikd eEaptnuota eivarl Tomofetnuévo 6To TAVED Kol KOTO HEPOG
™G HOVAdNG, KOAVUUEVA e EVOL OVOEKTIKO O18PaVO TPOGTATEVTIKO VAIKO, ELOLAKPLTA

07t0 TOLG GTOVOUGTEG,.

To ocvoTUo TEPLEYEL €V EVOOUATOUEVO TPOPOSOTIKO pe +12V, +5V ko
petafAntég e£6dovg ouveyovg thong (DC). Téhog, meprhapfavetonr €vog YoUMANG
14ong (AC) TpoGOUpUOYEAS VIO TNV TPOPOSOTIGT) TOV GLUGTILATOG,.

JloAvpuépng Kewv/vog T.E.1 SEPPON
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ASKHEH 17

O pPNTIKO UEPOC:

2roryeia Emxowvawviag Agdouévaov

Enwcowvavieg dedopévav etvat n ekmoumn duadikng 1 Yneokng TAnpopopiog
and éva onpeio og éva dAro. Ta cvot)uato eTKOVmVIag 0eS0UEVOV EMTPETOVY TN
petagopd mAnpoeopiag peta&h H/Y ko emiong emtpémovv v OmOHOKPUGHEVN
Aertovpyla. evdg vmoAoyiomy omd €va TepuaTKO. EmumAéov, epodcov kdbe tHmOG
onNpatog pumopel va yneromondel, n ekmounn emvNG, £1KOVAG, 1 GAANG ToPUd0GIoKA
AVOAOYIKNG TTANPOQOPIaG Ge dVAOIKN HOPEN €lval €MIONG YVOOTH GOV ETKOWV®VIN
dedopévav. Ady® Tov YoUNA0D KOGTOVG KoL TNG OTOTEAEGLATIKOTITOG TOV YNOLUK®OV

TEYVIKAOV, 01 ETKOWVMOVIEG OEOOUEVMV YPNCYLOTOOVVTOL OAOEVE KO TEPIGGATEPO.

Ta ynowkd ofuota eivor dvadwol maApol mov €yovv VO  SLOSIKEG
KOTOOTAGELG, TOL M Kabepd mapiotator and pia otafun taong. Ot maipoi aAlalovv
pe toyovmra petald avtav tov dvo otabumv. H o otdbun avaeépetor cov to
dvadkd 0 1 "low", ko n AN avagépetal cov to dvadtkd 1 1 "high". H dvadkm
otafun 0 propet va givor OV 1 yelwon kou 1 dvadikn otabun 1 pmopel va eivor +12V.

Mnopovv va ¥pneIHonomBovy eniong onolecdnNToTe GAAES SLO TACELS.

Ta dvadwkd onuoto moapdyovion kot  enelepydlovtar €Okolo HE  TO
nAektpovikd kvkAopato. Ot dvadikoi moApol ovviBoc  mapdyovtor Ko
emelepyalovror amd Owukomtec—transistor peyding toyvnrag. Ov dwokdmteg avtol
oLVOEOVTOL e TOAAOVG TPOTOVS Y10 CYNUOATICUO YNOLIKOV AOYIKOV KUKAOUAT®V.
Avtd T ynoeakd Aoyika kokAopota dwatifevtol o popen| IC (Integrated Circuit) ko
umopodv voa mopdyovv kot vo enefepydloviar ynelokd Oedopévo 6E VYNAEG

TAYOTNTEC.

YuvOmg to. SLOOIKE GMUATO OVTITPOGMOTELOVY OdoUEVA 1| TANPOPOPIaL.
YuyKeKPEVO, TO Svadikd onuato €ivol KOJIKEG OMOTEAOVUEVOL amtd OUAdES M

oynpoticpovg "0" ko "1". Kébe opdda avtimpoosmmevel o aptOuntikn T, &va

JloAvpuépng Kewv/vog T.E.1 SEPPON
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ypdupo g oAeapntov, | kdmowo €Wkd cvoppforo, vonua, | uRvopo. To ymeloxd

Aoywd KokAodpata enegepydlovtan avtd ta dedoUEVA Le d1APOPOLS TPOTOVG.

O evplTEPO YPNOOTOIOVUEVOS KOOIKOS EMKOIVOVING O£dOUEVDVY glval O
ASCII. Avtog elvan €vag dvadikdg kmowag tov 7 bits mov ypnoiponoteiton yo v
napdotaon 128 apBudv, ypoppdtov, onueiov otiéng, kot GAAov couforov. ‘Evag
dAAog kmokag mapopotog pe tov ASCII eivon o EBCDIC, mov avortoydnke amnd v
IBM. Eivot évag kmdkag tov 8 bits mov emtpénet v mapdctact 256 yopaKTnpov.
Av kot givar ovoactikd évog Bertiopévog ASCIL, 1 kdpua xpnomn tov eivan oe IBM

kot ovpPoatd pe v IBM vroloyiotikd cvuothpota kot eE0mTAIG LOVG.

2115 emkolvavieg dedopévav, cuvtifevior unvOpoTo YPNCILOTOIOVTAS £V
and avtobg Tovg KMOWKeS. Ot apiBuol kol To YPAUUOTO 7OV TPOKEITOL VO
TapacTaOOVV K®OWKOTO0VVTOL GLVIOME HECH €VOC TANKTPOAOYIOV, KOl 1| OLOSIKY
AEEN mov TaPloTA KABE yopoaktnpa amobnkedeTon oe pol pvAun vroloyiotr. To
uvopa propet emiong va anobnkevtel oe payvntikn taavia 1 dioxo. O okomdg TV
EMKOIVOVIOV O£S0UEVOV EIVOL 1] LETAOOGT QLTMV TMV OEGOUEVMV 1) TTANPOPOPLDOV OO
évav 10mo oe évav dAlov kol Ommg yvopilovpe vmhpyovv dvo Pacikoi Tpdmor

LETAPOPAG TNG OLASIKNG TANPOPOPIOG: TUPAAANAN KOl GELPLUKAL.
Hapdlinin ueradoon

Yy mopdAinAn petddoon, oA ta bits pog koOkng AEENG petapépoviot

tavtoypova. H 10€a avtr| anetkovi{eTon 6TO TOPAKAT®D GYNLA:
7 mopdAAnio cOppaTo

Ja\ of

flip-flop \

>

V "

7-bit katoyopng 7-bit katoyopng
uviung uviung

JloAvpuépng Kewv/vog T.E.1 SEPPON
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H dvadum AéEn mov mpdkettar va exmep@bel poptdveral cvvnbwg oe Evav
Katoywpnt) wov mepthapPaver éva flip-flop yia 1o kébe bit. Ot é£odot TV flip-flops
ovvoéovtol 1 kabepid o €va cOPUA TOL UETOPEPEL TO bit 6TO KUKA®UO AYNMG TO
omoio ocvvnBwg elvan €évag katayopnmg amobnkevons. Omwg @oaivetor, oty
TAPUAANAN emKovovia dedopévov, vtapyel éva cvpua yo kdbe bit TAnpoopiog
mov mpokertor vo, petadobel. Avtd onuaiver 6tL mpémer vo ypnolwomondel Eva
KOAMO0 TOALATA®DV cvpudTeV. TToAAATAEG TaPAAANAES YPOUUES TOV ULETAPEPOVY

dvadKd dedopéva avapépovtal cLVNBmG oav H10VAOG dEdOUEVMV.

H moapdAinin petadoon dedopévav givar eEopetikd ypriyopn €pocov dra to
bits g AéENG dedouévav petaeépovior towtoypova. H taydtmro petddoong
nepropiletal amd v TaxHTNTO TOV AOYIKOV KUKAOUATOV TOV YPNGLLOTOI0VVTOL Y10
™ petaeopd dedopévav. Tétoleg petapopéc dedopévav Umopovv va ypelalovtal

novo Alya nsec o€ TOALES EQUPUOYES.

H mapdhinin petddoon Oedopévov Oev €lvol TPOKTIKY Y0 EMKOVOVIEG
HaKpveV amootacemv. o petapopd g AEENG dedopévav 8-bit and évav toOmo oe
évav dAlov, yperdlovtal 8 ymp1otd emkovmviakd kovaio, £va yuo kdBe bit. Av Kot
umopel va xpnoorotnfodv KoAmole TOALUTADY CUPUATOV GE KOVIIVES OMOCGTAGELS,
YO TPOKTIKEG EMKOIVOVIEG OEOOUEVAOV HOKPIVAV OTOCTACE®V EIVOL U TPOKTIKA
AOY® TOL KOGTOVG Ko TG e€acBévions Tov onuatog. Emiong, n achpuotn mopdAinin

HeTAd00oM dedouévav givol ToALTAOKOTEPN Kol akplPOTEPN.
2eaplaxn peradoon

Ot peta@opés dedopéVmV GTOL EMKOIVOVIOKE GUGTAHOTO YIVOVTOL GEPLOKA.
Kd&Be bit g Aééng petadidetor 1o €va petd to GAdo. To Aydtepo onpavtikd bit
(LSB) petadidetar mpdto eved t0 MEPLGGOTEPO onuovtikd bit (MSB) televtaio.
Q61000, 6 PEPIKEG TEPTTMGELS TPONYEiTal TO TALov onpavtiko bit (MSB). Kdbe bit
HeTAdOIOETOL VIO €va GUYKEKPIUEVO Ypovikd Otdotnua (t). Ot otdbueg tdoelg mov
maplotdvouy ta bits gpeavifovior e pio HOVO Ypouun 0ed0uEVOV M UioL LETE TNV
GAAN g 0TOoL va. peTadobel OAN N AEEN. Ta Tapddetypa, 1 xpoviKY dtdpKela Tov bit
umopet va glvan 1msec, 1o omoio onuaiver 61t 1 otadun tdong Yo kKabe bit ot AéEn
Ba gppaviletar yio Imsec. Enopévac, pia ASCIT AéEn 7-bit Ba ypetdleton 7msec yio

va petadofel.

JloAvpuépng Kewv/vog T.E.1 SEPPON
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AOY® ™G okohovBlaKkng @OONG NG OCEPKNG HETAO00NS OedoUEVMV,
QLGLOAOYIKA YpEIBLETON TEPIGGOTEPOG YPOVOG Y1 VO GTAAOVV dEGOUEVA LLE OVTOV TOV
Tpomo om’ 0Tl MapAAANAa. QoT000, HE €va AOYIKO KOKAMUO HEYAANG TOYVTNTOG,
OKOUT KO GEPLOKES PLETAPOPES OEGOUEVOV UTOPOLV VO TPOYUATOTOB0VV LE TOAD

peyoAes TayOTNTES.

2T0VG MEPIOCOTEPOVG VIOAOYIGTEG KOl GAAOVS Ynelokovg ££O0MAMGHOVG, TO
dvadikd dedopéva petapEPovTol HETAED TOV KUKAOUATOV Tapaiinia. Otov Opmg
LETAOIO0VTOL G LOKPLVEG ATOCTAGELS GTEAVOVTAL GEPLOKA. AVTO OMLOIVEL OTL TPETEL
VO VITAPYOVV TEYVIKES Y10 LETOTPOTN TNG TOPAAANANG O GEPLOKN HETAO0OT KOOMG
KOl NG O€plokng o€ mopdAAnAn. Tétoleg petatpoméc dedouévav  cuvinbwmg
TPAYUATOTOOVVTOL OO KOTOYWPNTEG OAlcONnoNg ot omoiol, otnv ovcio, givor éva
akolovflokd Aoyikd kOKAwpo mov omoteAeitor omd  évav  apOuo flip-flops

oLvoedEIEVAOV VIO HLopen "Katappdictn".

H taydmra ™c petagopdg dedopévev cuvnbwg petpeiton pe tov aptBpd tov
bits avd devteporento (bits/sec). Xe opIGUEVO GUOTHUATO ETIKOIVOVIOG dEGOUEVOV

ypnoonotovvtor puOpot bits péypt pepikéc ekatovtdoeg exatoppvpiov bits/sec.
2vyypovicuog

O cvyypoviopog PETAED TOUTOD Kot OEKTN GE U0 YPOUUN EMKOVOVIAG elval
amopaitnTn Tpovmodeon Yo T petddoon dedopévav. O déktng evog unvopotog data
TPEMEL VoL Yvopilel Tov puBud Kol TIG 6MOTEG XPOVIKEG OTIYUEG APLENG TV bit. Tdy0g
etvat, o puOuodg derypatonyiog tov 6éktn va Towtileton pe 10 pLOUd peETAdOoNG TOV
bit, ®ote va unv ydoel 1| va unv tapetl Kamoto bit dvo popéc. KatdAinia kukiopato
YPOVIGLOV G6TOV OUTd Kol otov dEKTN Kabopilovv tov pvBud petdadoong amd Tov

TOUTO Kol TOV pLOUO Aymg Yo Tov 0EKT).

To kdéBe bit mov otédvel 0 moOumMOS €xel GLYKEKPUYEVN YPOVIKY| OlbpKeELL
avdioyn pe v toyvta. O dEKTNG TPEMEL VoL KOITALEL KATOL OT HECT) TNG SLAPKELOG
Tov bit, Yyl VO OVTIHETOTION TLYOV WKPOUETATOTIOES NG 0Oéong Tov, mov
TPOKVTTOLV GLVNO®G ATO TPOPANUATA TOV KAVOAOD HETAOO0ONG. AV Ol HETOTOTICELG
avTéG etvar coPapég vapyel 0 kivduvog chyyvong Ke T0 TPONYOVUEVO 1| TO ETOUEVO

bit.

Ymv mpdén emedn moumdg Kol OEKTNG £yovv  avedptnto KLKA®UOTO

YPOVIGLOD OV 0ONYOLVTOL OO KPLOTOAAMKOVS TAAOVTIOTEG, €ivol LOIKO Vo Unv

7
JloAvpuépng Kewv/vog T.E.1 SEPPON




Epyaotnpio Emkorwwvicrv 11 Aoknon 17 Exmoadevtiky Movdo TPS-3431

KPOTOUV okpipdg tovg idovg pubuovg, aAld va dtagépovv Kot oAlyov. Avtod
onuaiver 0t petd amd KAmowo ypovikd dSdotnue Bo amocvyypovieToLV, OmOTE
ypedlovTon KOTAAANAEG TEXVIKES Y10 VO SLOTPOVY TO GLYYPOVIGUO TOVG. Y POV
dvo Pacikol TpdmoL HETAOOONS GEPLOKMV OEOOUEVAOV: 1) AcVYYPOVI] KOt 1] GUYYPOVN

petdooon.
Aavyypovny uetaooon (Kwoiwkornoinon NRZ-Non Return to Zero)

H acOyypovn petdooon yapoaktmpiletor amd TV omoGTOAN TWV OEO0UEVOV
VO LOPPT YopakTNp®V. Ot YopoKTPEG HETAOIOOVTUL £VOG-EVaG e KATOO YPOVIKO
dtonpo dtoy®Popol PETOED TOVS, TO OTOI0 O OEKTNG EKUETOAAEVETAL Y10 VO TOVG
dwkpivel. Xe ooty 1t péBodo, o déktng yvopilel ek TV TPOTEPWV TO PLOUO
HETAG00NC TOV TOUTOD (dNAOT TO XPOVO TOL SlaPKEL 1) EKTOUTN TOV KAOE bit). MOALG
o moumdg Bélel va ekmépyel éva byte, mpota ekméumer va apykd "0" bit mov
ovopdleton yneio évaplng (start bit) To omoio ypnoponOLETAL Y10 VO EOOTOGEL TOV
déKTn 0Tl akolovBovv ta volowta data bit mov amaptilovv Tov yapakpa. [Ipotov
@Bdoet to start bit ) ypauun dwatnpeiton poévipa oe Aoywn Ty "1" (idle v mark). O
O€KTNG HETPEL TNV TAGN TOVL KOVOALOD, KOt €pOGOV dev avayvmpilel v vmoapén
onuatog avtilopuPdvetor 0Tt dev LIAPYEL UETAd0OT dedouévav (dev Bempel OTL

petadidoovral coveymg ymeia "1").

To start bit ypnGILOTOIEITOL Y10 VO EVEPYOTOUCEL TO. KUKAMUATO, YPOVIGLOD
TOoL 08KTYN, ote vo Eekivioel vo Aapfavel to exdpeva 8 bits dedopévov mov Ha
axolovOrcovv. Metd v deiEn Tov ynoeiov Evapéng, o 0EKTNG TEPUEVEL Y10, ObPKELN

wapon eopd t didpketo evog bit (dote var ohokAnpwbel To ynelo Evapéng kot va

IDLE | |
1 1:1]0 O|1:110 o 110 eoe
| b0 bl b2 b3§b4 b5 b6 b7 v lébo bl b2 >
start 2 stop start
bit bits  bit

Bpebel ot0 pé€cov Tov TPMOTOL amd TO 8 bits dEOOUEVMOV) KO TOTE AVIXVEVEL TNV TIUN
T0L TPMOTOV bit. I'tvetar Lowrdv kaTovontd 0Tt To start bit elvon amapaitnto, 610t £bv

10 Tp®TO bit giye Tyun "1" Ba NTav advvarto va aviyvevbel amd Tov SEKT.
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Y10 téA0g NG ekmounng T®v 8 bits, 0 moumdg tpochitel Eva 1 dvo ynolo pe
Tiuq "1" mov ovopdlovion ywueia Anéng (stop bits). Yrdpyovv 600 Adyor yio tnv
omapén twv stop bits. Katapynv, divetar ypovog oto 0EKTN v eKTEAECEL TNV
emeepyacio tTOv AN@OEVIOV dvadikedv ymeiov Kot katd dgbtepov dlvetar m
duvatdHTNTO 6TO SEKTN Vo avayvepicel To emdpevo yneio Evapéng (to bit "0"). Edv to
televtaio ynoeio dedopévav Ntav "0" kar dev vanpyxe to yneio Anéng, Ba Mrav

adVVATO GTO OEKTN VO avayvopicel To eropevo ynoio évapéng (bit "0").

Avtog 0 TOmog petadoong ovopdletal acHyypovn petdadoon. O cuyxpoviGrog
petald moumov kot OEkTn emteleiton pécm tov ynoeiov Evapéng (OnAadn pe
petdPaon oamd "1" oe "0"). And exel ko mEPAL 0 OEKTNG AsrtovpyEl pE TO O1KO TOL

YPOVIGLO, VTTOBETOVTOC OTL €ivar 0 010G LE AL TOV TOL TOUTTOV.
2oyypovy puetadoon

H teyvic g petddoong kabe AEENG dedopévmV TG oG LETA TNV GAAN Yopic
start ko stop bits avaeépetar cav oOyypovn emkowvovia dedouévov. Ta dedopéva
ocvvnBwg petadidovion og cvykpotiuata (blocks) moldanimv Aé€ewv. T dratipnon
TOV GULYYPOVIGLOL peTald mopmolh kot O€kTn, Mo opddo bits GLYYPOVIGUOV
tonofeteitan otnv apyn tov block kot oto té€hog Tov block. Kd&be pmhox dedopévmv
UTOPEL VO TOPIOTAVEL EKOTOVTAOES 1| OKOUN YALAOEG XOPOUKTP®Y. TNV apyn kabe
umAox eival pa cvykekpiuévn oepd bits (SYN) mov miotomotetl v apyr tov UmAox
Kol onuatodotel TV évapén g exmopmns. Ta kukAdpata apyilovv va Aappdavovv ta
ovveyn dedopéva Tov 6TéEAVOVTAL 6 akoAovBlokég AéEelg 8-bit 1 bytes. 1o 1€Log Tov
umhok eivor évog dAhog €dkdg kddwoag (ETX) onuotodotdviog 1o TtéAog NG
petddoonc. To wvkhopoto ANyng 0o avalntioovv avtdv tov Kodwko, Ho Ttov
aVYVELGOVVY, KOl OC €K TOVTOL Ba avayvopicovy To TEAOG TG petddoons. Xvvnowg

aKoAoVOOVV €vag 1 TEPIGGOTEPOL KDIIKES GPAAUATOV.

Av Kot 01 €101K01 KDOSIKEG GLYYPOVIGUOD TNV apyn Kol TO TEAOG TPOGHETOVY
emMmAEOV bits GTNV EKTOUTY], GLVOMK(A OVTITPOCOTELOVY L0l TTOAD UIKPT 0OENGT GTO
OLVOAIKO ap1Buo TV bits mov petadidoviat. Xe kdbe mepintwon, o apBuds twv bits
TOV YPNGUYLOTOLOVVTOL Y10 GKOTOVS GLYXPOVIGHOD gival LIKPOG GUYKPIVOUEVOG LE TOV
aplBpd tov start kot stop bits ¢ acvyypovng petadoons. Emopévmg, n cvyypovn

petddoom lval oAV TaydTEPN A0 TNV AGVYXPOVT.
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Xopyrikotyra kavaiiod (Channel capacity)

H woavomro petddoong mAnpoeopiog 1 oAAidg Xopntikdtnto KovoAlov,
elval o péylotog apBpdc twv cvuBoiwv mov umopohv vo HeTapepBovy HEGH eVOg

KOVOALOU GT1 povada Tov ¥pdvov Kot ekppaletal oe bps (bit per sec).

2V W0oVIKN TEPITTMOON TOL TO KOVAAL dev €xel BOpLPO, N YOPNTIKOTNTU TOVL
elvan dupeca kot amokAEloTikd e&aptodpevn ond to €0poc Lmvng cvyvottwv (band-

width) Tov xavoaiov.

2V wePInTmON TOv XPNGOTOOVVTOL VO 6TABuEg onpatog, ot 0 kau 1, o

Nyquist Tpocd1dpice T YOPNTIKOTNTO TOL KOVOALOD GE:
C=2B
omov, C 1 yopntikdTnTo TOL KOvoAloh o€ bps kot
B 10 gbpog {dvng cvyvottwv oe Hz.

O tOmog avTdS 1oYLEL Yo LETASOOT SVASIKAOV KATOGTACE®V, EVAO O TANPNG

tomog Nyquist givat:
C =2Blog:M
6mov, M 0 ap1Bdg TV SUPOPETIKAOV KATAGTAGE®DY TOV GTLLATOG.

Amd TOV TTPOMYOLUEVO TOTO €EAYOVUE TO CLUTEPOCUO. OTL GE KOVAAL UE
ovyKekpluévo gupo (ovng B, pmopodpe vo avEnoovpe v emredEun toyvTNTO
avéavovtag Tov apldpd TOV OLPOPETIKMOV KOTAGTAGE®MY TOV  SLOUOPPOUEVOL
GNUOTOC.

Emedn oty mpdén n vmapén BopHpov eivar kdtt To LGLOAOYIKO, O TOTTOG TOL
eKQPALEL TNV YOPNTIKOTNTO EVOG KAVOAOL TPEMEL VO TEPIEXEL KOl TO EMIMESO TOL
BopOpov. To eminedo tov BopvPov amd poOvo TOL Ogv onuoaivel TOAAG Tpdypata,
exeivn OU®G M TOPAUETPOG TTOV OVTIKATOTTPILEL TNV TPAYUATIKOTNTA €ivon 0 «A0yog
2nuarog mpog Oopovfox» S/N (Signal to Noise), 6mov pe 10 S ovamaplGTOOLE TNV 16D
TOV HETAOIOOUEVOL ONUATOG Kot pe To N v oy0 Tov BopOPov mov vrdpyel Gto

KOVOAL.
O AOyog ovtog €xet alla OTOv pHETpATOl OTNV HEPLE TOV OEKTY, a(POL M
enidpaom tov BopvPov givor ovolOOING kel TOV TPEMEL VAL SO MPLIGTEL TO GO OO

Tov B0pvPo. Zuvnbwc o Adyog onpatog tpog BOpvPo petpdton oe dB.
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Ooco mo peydrog givar o Adyog S/N 1660 KoAvTEP €lvan N petddoon, 610tL o
O0ékmng Oa dwywpioel pe peyoAdtepn evkoAio to onua amd to O6pvPo Ko pe
Mybtepec mBavotteg AdBovs. Zouewvo pe tov koavovo Shannon-Hartley n
yopntuwomrta C evdg kavorol efaptdtor amd tov S/N xor to gopo (ovng B

VIOKOVOVTAG GTOV akOAoLOO TOTO:
C = Blogy(1+S/N).

Eivon evolapépov va tovicovpe 0Tt ot TIHES Tov pag divel o dve TOHmog givat ot
maximum Oeopntikég. v mpdén sivor pkpotepes agov dev Aapupdvel vToyn Tov

ATELEEG CLOKEVMV KOl AOUTEG TTOPOLOPPDCELG.

11
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JIOXKTIKO UEPOC:

Eicaywyn oto Eknoudevtiky MovadaTPS-3431

Yy exmondevtikn povada TPS-3431 vrdpyet £vog Topmog dSvadikdv yneiov
nmov dwPdler tov dvadkd aplBpd amd 8 HKPO-OlOKOTTEG KOl TOV UETAOIOEL UE

GEPLOKO TPOTO.

Mo vo pmopodpe vo GUYYPOVICTOVHE KOl VO OTEIKOVIGOVUE TO YNOLoKd
dedopéva, 0 TOUTOC Tapdyel Kot €va Bondntikd moAud poAoylov kdbe @opd mov
petadidetar €va dvadikd yneio. Avtol ot moipol speavifovtar 610 onueio doxiuns

(test point) TP3.

Ot moApol avtol ypnoipomolovvtar kot and 1o dapopewt| DPSK yia

SLUOPPMOT) TV OEOOUEVMV.

H povada meprrappdvet emiong kot évav ynotokd €k, o onoiog Aappdvet ta
dedOUEVOL e GELPLAKO TPOTO KOl T TAPOoLGLALeL cav €va byte Tov 8-bits pe ™ popen

8 potevdv dtvdwv (LED’s).

O dékmng avtdc mopdyesl emiong TAAUOVS XPOVIGHOV Yo KABe éva bit mov

aviyvevet. Avtol ot modpoi epeaviovion oto onpeio dokiung TPI.

Ot maApot avtol ypnoporotovvrar kot omd tov amodapopewty DPSK yuo v

ATOJOUOPPMOT TOV JESOUEVMV.

O moumdg kol 0 OEKTNG YNPKAOV dedopévev oynuatitovv pali éva mAnpeg
oVOTNUO. XKOTOG TNG HoVAdAG EIvVOL VO TOPOVCIOCTEL e ETOMTIKO TPOTO 1 HEBOOOG
petdooons NRZ. I' avtd 1o Adyo €xovv maparelpbel amd TNV EKTOOELTIKN LOVAdQ
o ynoto évopéng kot Aéng (start & stop bits). Avii avtdv, 1 povado mopéyet
ONUOTO TOAUDV EAEYYOV, TO OO0 LOG EMTPETOVY VO OTEIKOVIGOVUE GE TAALOYPAPO

T0, OEGOUEVA KOTA TNV EKTOUTN KoL KOTE TNV AMyn TOVG,.
Pobuiceis moumov & o0kt wnelokov dedouévaoy

O moumdS Ko 0 HEKTNG YNPLOKDV dES0UEVOV EYOVV TI SLVOTOTNTO ATOGTOANG
Kol ANYNG Tov dvadikav ynoeiov eite éva mpog €éva, eite katd Cevyn. To va
kaBopicovpe £€vov amd OVTOVG TOVLG TPOMOVS AETOVPYIOG YPTCULOTOLOVUE TO

draxomtn BIN/QUAD.

12
JloAvpuépng Kewv/vog T.E.1 SEPPON




Epyaotnpio Emkorwwvicrv 11 Aoknon 17 Exmoadevtiky Movdo TPS-3431

>t 0éon BIN, 1o dedopéva petadidovor o Svadikn popen, £va bit tn @opd
dwpécov Tov  akpodéktn Doutd kot Aaufdavovior oamd tov axpodéktn Din0.

2vykekpiuéva, omo tov akpooékty Dout( exréumovrar ta wneio b0, bl, b2, b3, b4, b3,

b6, b7, ue avty ) oeipa.

¥t 0éon QUAD, ta dedopéva petadidovior og dvadtkd Levyn, dvo bits
eopd opécov tev akpodekt®v Dout0 & Doutl kot AapPdvovtor amd Ttovg
akpodékteg Din0 & Dinl. Xvykexpiuéva, omo tov axpooéxtn Dout) exméumoviar ta

ynoio b0, b2, b4, b6 ka1 aro tov axpodéxty Doutl ta yneio bl, b3, b5, b7, ue ovtn

O€IpaL.

Ta NAexTpIKA YopaAKTNPIOTIKA TAoNG TV onudtov elval tepitov 12V ya to

ymoto "1" kot mepimov OV yia to yneio "0".
Pobuiceis tis evemuatmuévyg yevvTplas GUdT®y
Ynrdpyetl évog teTpamAog PIKPOo-010KkOTTNG oL PLOUILEL TIC TOPAKATO AEITOVPYIES:
e Manual / Auto
e Sweep / Const.
e Triangle / Sine
e High/Low
Manual / Auto
Av106 0 d1akoTTNG pLOUILEL TOV TPOTO AgtTOVPYiOG TG YEVVITPLOG CNUAT®V.

¥t 0éomn Manual n Aettovpyla g yevvntplag onpdtov kabopiletal and to
EVOOUATOUEVO pLOUIOTIKA TOTEVOIOUETPO. TO €Va TOTEVGIOUETPO EAEYYEL TO TAATOG

TOL GNHOTOG KOl TO GAAO TN LY VOTNTA TOV.

>t 6éom Auto OAec ot Agttovpyieg TG YEVVITPLOG ONUATOV EAEYYOVTOL 0o

H/Y, péom tov educod Aoyiopikov SESLAB.
Sweep / Const

Avtdc o olaxkontng kabopiler €dv M ocvyxvoétta g yevvitplog Oa givon
otafepn (Const) N Oa copdvel Eva e0pog cuyvotitev (Sweep).

H 6¢om Sweep eivar ypnoun yu tov EAeyy0 TG GLYVOTIKNG OmOKPIoNG EVOG
KUKADLOTOG,.

13
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O dakomTng awtdg el emidpaon poévo otn BE€on Manual.
Triangle / Sine

Avtoc 0 drakomng kabopilel ™ HOPEN TOL TOPAYOUEVOL CNUATOS OO TN

YEVVITPLOL.

¥t 0éon Triangle to onpa €xsl Tpry@viky popen|, eved otn 0éon Sine €xet
NUTOVIKY] LOPPN.
High / Low

Av1og 0 drakdnTNg KaBopilel To €DPOG GLYVOTNTMVY TG YEVVITPLOG.

>t 0éon High 1o €bpog cvyvotitov givar 6kHz — 90kHz.

>t 0éon Low to €bpog cuyvotntmv givar SO0HZz — 8kHz.

14
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2royo1 Epyactypiaxnc Acknoeng:

E&oweimon pe 115 facikég Aettovpyieg TOV TOALOYPAPOL.

Metatpomni] dvadk®dV aplUdV ard TapdAANAN GE GEPLOKN LOPON.

Exmopumn kot Aqym oeprakdv dedopévav, ava va bit.

Exmounn ko Ay celprokdv dedopévov, ava (ebyn amd bits.

Metatpomi] SLadIK®V aplOUdV amd GEPLOKN GE TUPAAANAN LOPON.

Anraurovuevoc Eéondiouoc:

Exroudevtikny Movada TPS-3431

Tpogodotikd ¢ Exmaidevtikng Movadog

TPS-3431

[MoApoypaeoc 600 Kavaiidv

Kolmod ohvdeong

15
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Hewpauazinny Aiadikacio:

Bipa 1:
Bipa 2:
Bipa 3:

Bipa 4:

Bipa S:

Bipa 6:

YVVOEGTE TO TPOPOSOTIKO LE TO EKTOOEVTIKO Kit TPS-3431.
2VVOEGTE TO TPOPOSOTIKO GE TPILa TOV NAEKTPIKOV SIKTVOV.
Oéote og Asttovpyio T HOVASH LEGM TOL KEVIPIKOD SLOKOTT.

Bpeite T1g Aettovpykég HOVASEG TOL TOUTOL KOL TOL OEKTN WNOLOK®OV
dedopévaov (Data Tran. & Data Rec.) Xvvoéote tov akpodéktn DoutO pe

Tov akpodéktn DinO0.
Ewsdyete Tov dvadkd apBud [00000001| 6TovV OKTOTAG PIKPOOLOKOTTY).
PvBpuiote 10 daxdmtn BIN/QUAD ot 6éom BIN.

EMéyEte 611 0 TOAPOYPAPOG ExEl CLVOESEUEVOUG KOl TOVG 2 OKPOOEKTES

gréyyov (probes), kat 0Tt Exovv pvbructet otn Béon x10.

Oéote og Asttovpyio TOV TOANOYPAPO.

T1ov malpoypleo mécTe To TANKTpo DEFAULT SETUP. To mANKTPO

oVTO EMAVAPEPEL TOV TOALOYPAPO GE TPOKAOOPIGUEVES apyIKES pLOTCELS.

Yvvoéate 1o KavaAl #1 (CH1) tov maipoypdeov otov akpodéktn Dout0.

I'upiote oV emhoyéa tov maApoypheov TRIGGER LEVEL (Gote va

pvOuicete v Ty tov ota 6.00 Volt () tiun tov trigger level eppaviCeton
otV KOT®-3eE1d yovia g 006vng tov moApoypdeov). Me avtr| ™
pvOion opifovpe cav onueio exkiviong tov 1yvouvg Tov TOALOYPAPOL TN
YPOVIKY] GTLYU] TOV TO GNUO TOV Kovolov #1 diépyetanr amd v T

1dong 6.00Volt.

Ivpicte tov emAoyéa TOL TAAUOYPAPOL tov 1% kavaiiov (CHI)
®ote va pubuicete v Ty tov ota 5.00 Volt (n tyun V/DIV gpgaviCeton
oTNV KATO-0p1oTePY] Yovio g 006vng tov maipoypdeov). Me avt ™
pvOuon xabopilovpe v xatokdpven KAipako tov 1% kavoliod ota

5Volt avé tetpaymvakt (div).

16
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Bipa 7:

Yuvdéote 10 kovi #2 (CH2) tov modpoypdeov 6to onpeio eaéyyov TP3.

[Tiéote 10 mAnkTpo CH2 ME ®oTE VO gPEAVIcTEL TO fyvog tov 2%

KavaAlov otny 000vn ToL TOALOYPAPOUL.

Iupicte tov emAoyéa TOL TAAUOYPAPOL tov 2% kavaiiov (CH2)
oote va puBuicete v tiun tov ota 5.00 Volt (n tun V/DIV gppaviCeton
oV KATO-0ploTePn Yovia g 000vng Tov maApoypdeov). Me avty ™
pvouion kabopifovpe Vv katakdpvEn KAipoka Tov 2% kavaAilod ota

5Volt avé tetpayovakt (div), Ty idio dnhadf pe to 1° kovat.

I'vpiote 1ov emdoyéo kéBetng tomoBEétmong tov kovoiwod #2 Tov

TOALOYPGpoL [CH2 POSITION | |Gote va pubuicete Ty Tiuy Tov ota

-4.00 divs (M T TV gUEAVICETOL OTO KEVIPO NG KAT® TAELPAS TNG
006vng tov moApoypagpov). Me 1t pOOuion avt) TomoBetodue TNV
Kopatopopen tov 2% kovoliod 4 tetpoymvakio younAdtepa omd ovThHY
tov 1 kavolov (dote va givor gudidkprra Ta V0 KAvVAIALL TOLTOYPOVOL

otV 006vn 1oV TOALOYPAPOV).

INvpiote tov emhoyéa ypovikng PAoNS TOV TAALOYPAPOL woTte
va puBpuicete v tun tov ota 5.00 msec (n T SEC/DIV gppaviCeton
0TO0 KEVIPO TNG KAT® TAELPAG NG 006vNG TOL TOAUOYPAEPOV). ALt 1
pOOon kaBopilel v opldvtia KAipaKko TG 000vNG TOL TOALOYPAPOL

oto Smsec 10 k6Oe TETpAYOVAKL.

I'vpiote 1OV emoyéa opldévtiog TomoBETmong Tov  TOAUOYPAPOL

| <POSITION- |®ote va pubpicete v Ty tov ota 25.00 msec (N Tn

0V gueaviletar oty Tavm-0egld yovio g 006vng Tov TAALOYPEPOD).
Me tov tpdmo avtd petokivodue katd 25msec (dniadn 5 teTpoymvaxio)
TPOG TOL OPLOTEPD TIC KVUATOUOPPES, OGTE TO ONUEI0 EKKivnong va sival
0T0 0plotePOd GKpo TG 000vng (Ko Oyt oto kévipo, Omov PpiokeTon
kavovikd). ‘Etor  €yovpe 1t dvvordmmTa Vo TOpOKOAOLONCOVE
0AOKANPOVG TOVG 8 TAALOVS POAOY10D (GTO KOVAAL 2) oL oplofeTovv Tal 8

eKTEUTOEVO dVASIKE YN pia.
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B1pa 8:

Bipa 9:

Bipa 10:

Me ) évapén g Asrtovpyiog Tov EKTAOEVTIKOD KIT, O TOUTOS YNOLOK®OV
dedopévaov (Data Tran.) Eexvd vo eKTEUTEL GLVEXDS TO. OLAOIKA YNl
mov &yovpe Béoet pe ™ Pondela TV 8 PIKPO-SlOKOTTOV Kol T, ERPavilet

otov akpodéktn Dout.

Ouunbeite 6t ot0 Pripa 4 pvbuicate Tovg 8§ HIKPOSOKONTEG DOTE VO

oynpotiedei o dvadikdc apBuodg 00000001 .

Ta dvadikd avtd ymeia mov oynuaticote Oa mpémel vo eppoaviCovrot Kot
OTIS POTEWEG d1000vg otnv meployn Data Rec (afnouévo LED oavtigroiyei

oto yneio "0" kou avouuévo LED avtioroiyel ato ynpio "1").

EMéyEte kot kataypayte pe akpifela To onjpoto mov epeavioviol otnv

006vn ToVv TAAROYPAPOVL.

Avayvopiote ta 8§ dvadikd ynoeion maveo oto onuo tov Kavoiob CHI
(Dout0) xon emaAnfedoete 0T GLUE®VOVLV HE TOV dVASIKO aplBud mov

Béoate 6TOVG 8 LIKPO-OLOKOTTEG.

Metpnote v thon tov onuotog Doutd (CH1) ota oakpipn ypovikd
onueia wov to orjua TP3 (CH2) petdyeton amd "0" og "1".

Metpriote t0 TAAGTOC, TNV TEPiodo Kot TN ovyvotnTe. TV Pondntikodv

naApdv oto TP3 (CH2).

2nueiwon:

Edv amoovvééoere 1o Dout() omd to Din(, tote 10 TAATOS TOL GHUOTOS

Dout0 Ga. ovénbet, kobag usiwverar to poptio otnv £E0do 00 TOUTOD.
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Bipa 11:

Bipa 12:

Bipa 13:

Bipa 14:

Enavoldapete ta Brjpoata 9 & 10 yuo 4 amd t00g TOpakdTed dvadikovs

ap1Opove:

] Ge0000id ] Gooi00id
[ ] looooo101 [ ] looo10101
] @o000iig ] Gooi0iig
] Go00100d ] Gooiioed
(] Go00i0id (] Gooitoid
[ ] [oooo1101 [ ] [ooo11101
[ ] jpooo1111] [ ] jpoo1i1111
[ ] looo10001

Ewcdyete otoug pikpodiakodntes Tov ovadtko aptfud (00001011 .

Metaxkwvnote to kovait CH2 tov moApoypdeov amd to onueio eA&yyov

TP3 610 onpeio eréyyov TPI.

Ot BonOntwcol moipoi eléyyov oto onueio TPY eivar drapopetikol amd
avtovg tov TP3, av katl gaivovion Tapdpotol. XTnv Tpoylotikotnto eival

KaTd Myo petatomopévol oto xpdvo. EAEyEte To.

Ta dvadwd ynoeia tdpa epeavifovral katd tig petaymysés tov TP9 amd

n 1 " os HO".

AlGETe T0 drakomtn BIN/QUAD ot 6éon QUAD. Me tov tpdmo ovtd
petadidovtal Ta Svadka ymeia avé (evyn amd Toug akpodéktec DoutO kot

Doutl.

[Mopatmpnote 6t Kdmowo dvadkd yneia dev eppaviCovior TAEOV OTIg

QOTEWVESG 01000V¢ TOL déKTN. EENyNote 10 yoti.

Yvvoéate Tov akpodéktn Doutl otov akpodéktn Dinl. EAéyEre thpa OT1

OAa T Svadikd ymeio epeavifovtat 6T EOTEVEG 01000VG TOL SEKT.
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Bipa 15:

Bipa 16:

Bipa 17:

Bipa 18:

Bipa 19:

Bipa 20:

ELéyEte To onjpata oty 000vn ToL TOAPOYPAPOL.
Avayvopicte o dSvadikd ynoia.

Yxedbote pe axpifeln o ofpato wov epeaviCovrar otnv 00o6vn TOL

TAALOYPAPOV.

Mertakwnote to kavailt CH1 tov modpoypdeov otov akpodéktn Doutl.
EAéyEre ta onpata oty 006vn Tov TOALOYPAPOL.

Avayvopiote o Svadikd ynoeia.

Yyxeddote pe okpifeln to onuatoe mov epgaviCovior oty 006vn ToL

TOALOYPAPOL V1ot TOVS AKOAOLOOVS dVASTKOVS aPBOVG:

00000111 | [00010011] 00001111

g ot dvadkol apBpoi (01010101 [00110011] gppavifovar 6Tovg

axpodéktec Dout0 & Doutl;
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ASKHEH 21

OcwPNTIKO UEPOC:

Diitpa

Ta @iktpa (filter) elvar NAeKTPIKA KUKADUOTO TOL OPOLV EMAEKTIKA OC TPOG
TO TEPLEYOUEVO CLYVOTNT®V NG €16000V Tovs. Omwg E€povpe, Otav €va onua
diépyeton amd €va YpoUUKd KOKA®pO, veiotatal pio HeTafor] 610 TAATOS TOV Kot
o @don Tov, 1 omoia eival GLVAPTNOT NG ATOKPIOTG GLYVOTNTAG TOV KUKAMUOTOG,.

[Ma mapddetypa, ov To 61U E1GOI0V TOV KUKAMDUATOS TOV TOPUKAT® GYNUOTOC

Vs H(s) Vo

ExeL v Hopen:

Vs(t)=V, +ZVn xcos(w,t+0)) (1)
n=I1
toTE T0 oNpa €£6d0v Ba diveTon amd ™ oxéon:

Vo(t) =V, *|H(j0)| + i Vn*|H(jw,)

n=l1

xcos(w,t+6, +p(@,)) (2)

2KOTOG TOV OIATPOV glval 1 MOTH AVATAPOYWYN EVOG TUNHOTOS TOV PAGHOTOC
GLYVOTITMOV TOL CNUATOS E1GO00V KO 1| TANPNG EEQPAVIOT TOL VTOAOITOV PAGLATOC
ovyvotNt®Vv. To TUAUO TOL QAGLOTOG GLYVOTHTMOV TOL OTOloV emNTEITOL N TOTY
avamopaymyn anoteietl  {dvn dédevong cuyvottwv (bandwidth) Tov eiltpov.

H amaiton ywo mot| avaropoayoyn wavornoteital 6tav, GTnv mTEPLOYN NG
Covng 01édevong cuxvoTNT®V, TO TAATOG |H ( ja))| ™G GLVAPTNONG UETOPOPAS TOL
KUKAOMOTOG €lval otabepd kol 1 @don e, (), ivol YpauuKn cuvaptnon g

ocvyvotrag. O TPOTOC TEPLOPIGHOG OTUOLVEL OTL Ol APUOVIKES TOV GNUATOG £1GOO0V
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veiotovtal v O gvioyvon N v O eEacbEvion, evd 0 de0TEPOC TEPLOPIOUOG
onpaivel 6Tt OAEG Ol APUOVIKES VOIGTAVTAL TV 1010 YPOVIKT KOBVOTEPNON).

H odon ¢, évvola tov mediov g ovyvotnTog, avilotolel oto medio Tov

YPOVOL pE YPpoVIKY| KaBLGTEPNON T4. O1 VO TOCOHTNTEG GLVOEOVTAL LIE TN GYXECT

P=-w*1, (3)
1 pe ™ ox€on
d¢
T=—— 4
. 4)

H xobvotépnon, o6mwg opiletar and v e&icmwon (3), Aéyetar KabBvotépnon Aaong
(phase delay) kot ava@épetat g po cuyvotTTa, VM, 0TS opileTol amd v e&icmon
(4), Aéyetar kabvotépnom opdoag (group delay) xor avagépetar 6° €va GUVOAO

GLYVOTITOV.

Otav  Kavomoobviol ot mpoovapepBivieg TEPLOPIOUOL, EYOVUE TOTH
VOTOPOY®Y] TOV CNUOTOS €16000V, OMAadN €5000 pHe TV 1010 popen, OAAG
HETOTOTIOUEVT] KOTA Tg HOVAOES YpOVOL MG TTPo¢ TNV €ic0do. o mapadetypa, 6to

2yx.1a dlvetan éva ofjua £16600V Tov givar 1 emaAinAic 6H0 NUTOVOEWDV CUATOV.

Vo

2y lo Xy. 1B

Y10 Xy.1B Oivetrar 10 ofuo €£0d0v €vOg KLUKAMUATOS TO OTOI0 1KOVOTOLlEl TIg

TPOVTOOECELS TIOTNG AVATOPAYWDYTC.

Av dev avomolovvtal ol 600 TPoLToBESEIS TOTNG AVATAPUY®YNS, TOTE TO
onua €£660v Ba glvarl TAPALOPPOUEVO GE GYEON HE TO OO E16000V. AV TO TAATOC
NG GLVAPTNONG HETAPOPAS TOV KUKADUATOG gV ivan otafepd, aAdd cuvdptnomn g

oVYVOTNTOG, £YOVUE TN AeyOuEVN TTapapdpemon mAdtovg (amplitude distortion). Xto
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>x.200 TapovotdleTal, LE GLUVEYN YPOUUN, TO CNUO OTOV £XEL LITOOTEL TAPAUOPPOON

TAOTOVG,.

Vo

2y. 20 Xy. 2B

Av 1 @don dev givol YpOUKY cuvaptnomn g cvuyvotnToag N He GALD AdY10,
av M XPOViKn KaBvotépnomn mov €l0dyel TO KOKA®u 0gv eivar m 1010 yioo OAEC TIC
oLYVOTNTEG, TOTE £YOoVUE TN AeyOuevn mapopdpemorn eaons (phase distortion). Xto
Xx.2B moapovcidletal, pe cuveEXN YPOUUN, TO OO OTAV £XEL VTOCTEL TAPAUOPPMOT)
eaong. Téhog, oto Xx.3 mapovoidletal To onua, Otav £xel LIWOOTEL KOl TIG OVO

TOPOLOPPADOGELS.

2y 3
Ta o¢iAtpa kototdocovior o€  katnyopieg, ovaioyo He TNV  TEPLOYN

oLYVOTNTOV OV avamapdyovy 1 arocBévovv. 'Etol, dwokpivovpe téooeptg Pactkég
Katnyopieg @iltpov: to yauniomepatd (low-pass) ko to vwnmepatd (high-pass)
oiltpa, to @idtpo diédevens Lovys ocvyvotitwv (band-pass) koi to @ilTpo
amokxomijs {ovis cvyvottov (band-reject). Xto endueva Ba mopovoldcm QIATpa

TOV TOPOTAVEO KOTNYOPUDV, TOV VAOTOOVVIOL UE ONAN KUKAMUOTO TPATNG KOl

devTEPNS TAENC.
Xauniomepara piltpa

Yt mopakdTo oynuota (o kot B) dtvovrot o dtoypappaTo TAATOVS Kot Ao
TOL WAVIKOV YOUNAOTEPOTOV @IATpOL avtiotoye. Av Kot 1 10ovik) omdkpion
ovyvotntog dgv pmopel voo vAoTomOel, Hmropovv va. oYESIOGTOVY KUKAMDUOTO TOV VO

T mpooeyyilovv.
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HI o
a
1
>
0 o, Q)
° A
N ®
; >
0 I
[}
[}
|
| 1™ 14Eng
|
|
5 5 2" 14€ng

Mo tpdtn Tpocéyyion Umopet va yivel pe KOKAOUOTO TPAOTNG Kot dgvTepng Tééng,

OV £YOVV GLUVAPTIGELG LETAPOPAS AVTIGTOLY O

a)(,‘

H(s)=
s+,

Kot

2
[0

H(s) = > >
s’ +(w,/0)s + o,

Ta dypdppoto TAGTOVG Kot PAoNG GaivovTol GTO TOPATAV® GYnUoTa (Y Kot
d). Amd ta Swypdppota ovTé JMIGTAOVOLUE OTL TO QIATPO devTEPNS TAENG
npooeyyilel koAvTEpA TNV WavIKY cvopmeprpopd. Ievikd, n avénon g T4ENG TOLv
KUKADUOTOG 001 YEL GE KOAVTEPT TPOGEYYION TNG WOAVIKNG GUUTEPUPOPAC.
Yynrepara piltpa

Y10 mapoakdTo oynuoto (o Kot B) dtvovton ta Sty pappato TAATOUS Kot pAomS
TOV 1W0VIKOU vynmepatov ¢@iAtpov avtictoyya. H cvumepipopd avtr pmopel va
TPOCEYYIOTEL e KUKADOUOTO TPMOTNG KOt 0e0TEPNG TAENG, OV £XOVV GUVAPTHGELS

petapopds avtiotoryo

H(s)=—>

s+,

Kot
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2
S

s +(w,/0)s + o,

H(s)=

Ta dypdppota TAGTOVG Kot Ao @aivovTol 6Ta Tapoamdve oyfuata (Y Kot d).

HI o H| o 2" TdEne
1 o | Y
1" tiéng
|
[OR ® 0
0] 0]
A B P15
[}
|
[}
| /2
|
|
[}
| >
o, Q) 0

Diitpa oiéievons (VRS GoYVOTHTWY

Yt mopakdTo oynuota (o kot B) dtvovrot o dtoypappaTo TAATOVS Kot Ao
TOL WAVIKOU QiATpov diélevong (dvng cuyvotitwv avtictolya. H coumepipopd avt
dev umopel vo TpooeyyIoTel e KukKA®pato tpatg taéng. H cuvéptnon petapopdc

TOV KUKADUATOG OEVTEPNG TAENG, TTOL £)xEl {OVOTEPATH) GLUTEPIPOPA, EYEL TN LOPON:

(@, /Q)s

H(s) = >
s* +(w,/0)s + o,

Ta dypdppoto TAGTOVS Kot PAoNG PaivovTol GTO TOPATAV® GYnUoTa (Y Kot
d). O 6pog Q elvar €évag ovvieleotng mowdtntag tov @iltpov Kot ovopdaleton
OUVTEAEGTIS VITEPEVTAGIS. ALOTICTOVOLE, OTL OGO O LEYAAOG £ivail TOCO TTLO [KPN
etvar 1 {ovn O1€AeLONG GLYVOTNTOV KOl TOGO 7O UEYOAN €ivol 1 EMAEKTIKOTNTO
(selectivity) Tov KUKAGOMOTOS. ZTO TOpOKAT® oynua (Y) @oivoviol ot HopeEég Yo

dtapopeg Tipég Tov Q=0.1, 0.5, 1 ko 5.
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HI o HI o
1 a 1 '
I
[}
' Q=0.1
[}
i Q=0.5
[}
[}
Q=1
> ’ >
0 ® ™ ® 0 1 Q=5 u
® A ® A 5 1
| B
! /2
[}
N\ . |
2
; | |
0 ) \\: ® 0 u
|
|
! -m/2

Ye ovtqv Vv doknon 6Oa eotidoovpe ota @iktpa {dvng Siédevong

ocvyvotntov (Covomepatd) poag Kot ovtd elvar to @iktpo pe 10 omoio Oa

acyoAnBovpe.
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Diltpa Aiédevons Zaovys Loyvotyrwy
(band-pass filter-BPF)
Ewcaymwyn
H Aertovpyia evog 10avikod Cmvomepatod @iAtpov elval va emTpémel
déhevomn HOVO GE Evol GUYKEKPULEVO £0pog ovyvothTwy f, éwg f,, mov ovopaleton

vy oiérevons (PA. Ewova 1). Ot ocvyvotnreg mov Ppickovion €kt0¢ G {dvng

SLEAEVON G OTOKOTTTOVTOL OTO TO PIATPO.

H(r) 4

1 -

f Covn diélevong f f (Hz)
1 2

Ewcova 1: H Xovaptnon Metopopdg evog Zaovorepotod Diltpov.

H ypron tov {wvomepatov ¢iltpov eivor amopaitntn otav emBupovpe va
emiéEovple éva LOVO ool EKTOUTNG (POPEAG) GE CUYKEKPLUEVT] GLYVOTNTO TOV HOG
EVOLAPEPEL KOt VO, Amtoppiyove OO TO VITOAOITO GUOTO G SLOPOPETIKES GUYVOTITEG

Qopéa.
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Diitpa lloilaring Avadpoaocns

Mia ocvvnbng pébodog oyediaong oidtpov eivoar avt) g mollaming
ovaopoons (multiple feedback). Ttmv Ewdva 2 oaivetor éva xokiopo pe 2

SIKTLOUATO AVAIPACTC, OVOTTUYUEVA YOP® OO £VOV TEAEGTIKO EVIGYVTY].

[ T
Y, Y,
Y 4
o ' l i -
)]3 ——0 Vout
Yz +
—L— ppp——

Ewcova 2: @iltpo [lorhamiov Avoodpacewv.

Me katdAAnin emhoyn tov cdvletov ayoyipotm)tav Y, éog Y, pmopovus va
Kkévovpe 1o @idtpo g Ewodvag 2 eite: a) Babvmepatd (low-pass filter -LPF), eite B)
vynnepatd (high-pass filter-HPF), eite y) (owvomepatd (band-pass filter-BPF). H
aVOAVOT TOV KUKAMUOTOC YIVETOL HE XPNON AY®OYIUOTHTOV (Kot Oyl avTIoTAGEMV),
KaBdg ocvvnbmg ypnopomolovUE HOVO TLKVETEG Kot Oyt mnvia. 'Etot yivovion mo

g0Koleg ot mpdelc Kabdg M ayoylpdTo Tov TUKVET tvan iom pe joC, evod m

ouvBetn avtictaor| Tov gival

joC

Ed&v vroBécovpe 6tL otV €icodo tov gidtpov (V) epapuolovpe nutoviko
ONUO YOVIOKNG GLYVOTNTAG @ , TOPVOVUE TIS akOAovbeg oyéoels Y Tig Tdoelg V.

in °

Vi xau V,

out *

To dBpotopa tav pevpdrmv oto onueio ¥, givan 0:

Y, (v, -1V)+Y, (7,

out

—V)-Y,V, =YV, =0 (1)

H &icodog avactpopng (-) tov tehestikod evioyvtn Asrtovpyel g 1dcaty yeiwon.

Emopévmg to pedua mov dappéet v Y, eivar ico pe owtd mov Swoppéet myv Y.

29
TE.I SEPPON JloAvuépns Kwv/vog




Epyootnpio Emkorwwvicrv 11 Aoknon 20 Exmoadevtiky Movddo TPS-3431

Y, ==YV, 2)

Ao g oyéoelg (1) ko (2) maipvovpe:

out __ KY3
- 3)
Vi YL AYL(Y+Y%+Y+Y)

Me v KatdAAnAn emAoyn TV ototyeimv Y, €og Yy pmopovue vo oyedldcovpeE:

e BoOvmepard Oiktpo: To ¥, ko Y, efvor mokvotéc kot tor vrolouma

OVTIOTAGELC.

o Yynmepatdo Oidtpo: Ta Y, war Y, eivar avtiotdoeis kot to vrolouma

TUKVOTEC.

o Zovomegpatd Oiktpo: Ta Y, xor Y, elvar mokveotég kot ta vrolouto

aVTIGTAGELS, OT®G QaiveTon otnv Ewdva 3.

|
1
0
=

out

Ewcova 3: BaOvreparo Piltpo.

H andxpion tov giltpov avtol o€ 16000 NUTOVIKTG LOPPNS elvat:

e
JO—=
Vout — _ Rl (4)
V. C,+C
" -0’C,C, + jo—>—* FRLE P
RS RS Rl R2
30
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H oyéon avt) umopet va ypaetel ko og €NG:

jo
V., RC
V t _ 1~4 1 1 (5)
i c,+C, R R
—ot+ jw 3 TGy 4+ h 2
R.C,C, R.,C,C,
21N YEVIKY| TNG LOPPT M) OYECT E1GOO0V-££000V TOV PIATPOVL giva:
iwH
out _ _ J@ woa (6)

-0’ + joo,a+ o,

in

0Tov, M, €lvol 1| CVLYVOTNTO GUVTOVICULOV, ONANOT 1] CLYVOTNTA GTNV OTOol0. TO PIATPO
0

ExeL TN PEYLOTN AmOKPLON).

H péyiotn andxpion emruyydveTar OTav T0 QAVIACTIKO LEPOS TNG OYEONG Yivel 6o pe

UNoév, TOL 16OdVVOUEL LE:

, | 11 1 11
:>COO=CCR R—+R— =0, = CCR ?—I—R_ . (7)
3M4°05 1 2 3M47505 1 2

H napduetpoc o stvar:

gﬁ ®)

Omnov Q, etvar 0 cuvteleoTC TOOTNTOG TOL PIATPOL:

R,(R, +R,)

L A% ©)
0= s

R
G, |G
c, \c,
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Eav C, = C, naipvovpe:

1 [R(R +R)
0= RE (10)

Eniong:

He— 1 (11)

RS C3
ko €qv C, = C, moipvoupe:

H =% (12)

To képdog (evioyvon) Tov PIATPOL GTN GLYVOTNTA GLVTOVIGUOV @, Etval:
A,=H (13)

O1 ouyvoétTEg 0TI OMoiEg M 16YVE €£000V TOV PIATPOV 1GOVTOL e TO GO TNG
péylotg, ovoudlovtor ovyvotntes nuioelas ioyvos (half-power frequencies) Ko

opifouv 1o gvpog Lmvng tov eiktpov (Af ). Ioybouvv ot akdAovbeg oyéoels:

2
fo=g (14)
_Jo
Q__Af (15)
Jo
Af =20 16
\f 0 (16)

Ed&v n tiun tov QO eivan pukpdtepn and 10, tote ta peyedn f, ko Q dev eivan

oAV gvaicOnta oTIg AAAAYES TOV TYLMV TV OVTIGTACEDY Kol TOV TUKVAOTOV.

I'evika, mpotipovpe va puOpilovpe T KUKAOUOTO LE OGO TO dVVATOV AydTEPOL

petafintd otoyyeio, ta onoio Katd wpotipunon entBovpolpe va eivot aviloTdoes.
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2yeoraouos Piltpov loilamidy Avadpacewv:

‘Ecto 011 yvopilovpe ta embopntd peyeédn f,, O xar 4,. [Ipénet kat’ apynv
vo eEacparicovpe 0Tl T0 KEPSOG TOV PIATPOVL OTN CLYVOTNTO GLVTOVIGHOD f; va
eivar TovAdytotov 100 @opéc piKpOTEPO OmO TO KEPOOG avoryTod Ppdyov TOL

TELECTIKOV £VIoYLTH. AVTO £Ea0PAIleL OTL aKOpO KOt oV TO KEPOOG avoryToy Ppodyov

dumhactootel, 10 KEPOOG KAEGTOL Bpodyov Oa petafindel povo xatd 1%.

Apyikd, BETovpe TOVG TLKVOTEG O€ o BOAKT TN XOPNTIKOTNTOG

C,=C,=C (17)

R, :% (18)
_ 0 R

RZ_@Q2—4}%C_2@Q2—AJ (19)

R-—2 K (20)

T A,0,C 24,

H avtictaon Ry kabopilel kot v tdon andkiiong (offset voltage) Voppser ou

omv ££0d0 Tov eidtpov. E&attiag g apvntikng Tiung tov pevpatog tolmong (bias

current) I, ) T g avtictaong R, meplopileton and ) oyéon:

VOFFSET (out)

R. <
5 IB

21

Av n i mov e&€dyovpe yioo v R and ) oxéon (18) etvon peyolvtepn amod
0,1t opiler m oyxéon (21), Ba mpémer va emAéovpe pion PEYOADTEPT TIUN
yopntikdémrag C Yo Tovg TUKVOTEG, Kot va emavaAdfooupe ) dadikacio amd v

apyn.
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KaBopiouos twv ororysiov tov Piltpov:

AMGlovtog Tig Tés Tov R, R,, R, C, xar C,, pmopodue va. aArdEovpe
TIG TIHEG TV TOPAPETP®V TOL Qidtpov f;, O kot A4,. Zvvifwg ivar o dvokoro va
OAAGEOVE TOVG TVKVOTEG, EMOUEVMG OTOV OYEOIALOVUE QIATPO TPOTIHOVUE VO
kaBopilovpe ta YapakTNPIoTIKAE TOVG amd TG aviiotdoels. H wavikn katdotoon gival
va Katapépovpe e pia avtiotaon va kabopilovpe T cvxvoTnTo GUVIOVIGUOV f,, UE
GAAN avtiotaon va kabBopilovpe TtOV ocvvteleotr| mowdtmtog O, Kol pe GAAN

avtioTaon 10 HEYIETO KEPOOG A, .

>10 ¢@iktpo mov @aivetor ommv Ewdva 3, umopodue va arddEovpe ™
ovyvotnta cuvtoviooV f, aAAdlovtag eite v Ry, eite v R, eite v R, . Enedon
ocovnlwg R, >> R,, pumopovpe vao yPNCUYOTOMGCOVUE TNV R, Yy TV )Yovopiky
pubuon g f, ka1 v R, yw Vv Aemrousperaxy pobpon me f,. AAGCovtog Tic
R, xou R, xatd to 1610 10600710, pog emtpénet vo aAldlovpe TNy Tun g f, xopic
va ennpealetor ovslooTikd 0 Q.

To Covomepatd @iktpo mov gumepiéyetor oV eKTodEVTIKN pHovdoda TPS-

3431 eivol to akodAovbo:

— CI5 R50
R52
— AN | |
Six | =
C16 ——0 Sour
R53 +

Eixova 4: To Babvmeparo Diltpo ¢ ekmardsvtikng povaoos TPS-3431.

Omov R52=10kQ, R53=100€Q2, R50=820kQ2, C15=C16=1nF.
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JTpaKTIKG HEPOG:

2royor Epyactypiroxnc Acknong:

e  Metddoon onNUAT®V JPOPETIKNG SVYVOTNTOS O0UEGOVL €vOG LOVOTEPUTOV

¢eikTpov.
o Metpnoelg Kot VTOAOYIGUOL TV TAPAUETPOV TOL {OVOTEPATOV PIATPOUL.

e  Odacpatikn avdAivon g GLVAPTNONG LETAPOPAC.

Anraurovuevoc Eéoniiouoc:

e Exmodevtikny Movéda TPS-3431

e Tpogpodotikd g Exmardevtikng Movadog

TPS-3431

o TloApoypdeog 000 KovoAmv

o  KoAddwo ocvvdeong
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Iponapackevactikd Epotijuatro:

YXe OoUTHV TNV  TEPOUOTIK] (ACKNGTN OULGLOGTIKG (PNOLUOTOOVUE TO

Covomepatd eiktpo mov @aivetar oty Ewdva 3, pe tig akdrovbeg Tipég:

R, =10kQ
R, =100Q
R, =820kQ
C, =1nF
C, =1nF

a)  YmoAoyloTe TN GLYVOTNTO GLUVTOVIGHOV TOL GIATPOL f, .

B)  Ymoloyiote T0 GLVIEAEGTN TOWOTNTOG TOV GiATpov Q.

vY)  YmoAoyiote t0 €0pog {dvng Tov giktpov Af .

Yta akoAovBa Prpata TG EpyasTNPOKnG Aoknong o Tapatnprioovpie Kot Ha
LETPNOOVUE TNV KOUTOAN GLYVOTIKNG OOKPIONG, TOV GUVTIEAECTN TOOTNTAG KOl TO
gvpog Cdvng tov @iltpov, kol Ba to cuykpivovpe HE TIG TYWES TOV LTOAOYIGAUE

BempnTIKA 6TO TOPOTAVED EPOTALOTA.
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Hewpauaztinny Arodikocio:

Bipa 1:

Brpa 2:

Bipa 3:

Bipa 4:

Bipa 5:

2VVOE0TE TO TPOPOSOTIKO e TO ekmadevTkd kit TPS-3431.

2uvdEoTE TO TPOPOSOTIKO 68 TTPILa TOL NAEKTPIKOD dkTOOVL Ko BéoTE GE

Aertovpyio T HOVASO HECH TOV KEVTPIKOD OLOKOTTY).

Yuvoéote v €£0do NG yevvnTplog onudtov (signal generator) mov
Bpioketar oV TvO-ap1oTEP] YOVIO TNG EKTOLOEVTIKNG LOVASAG LE TNV

€lcodo Tov eidTpov.

Yuvoéote 1o kavdl CH1 tov moApoypdagpov oty €icodo tov @iATpov.
Eniong ovvdéote 10 kavdl CH2 tov moApoypdeov omnv ££000 TOL
@idtpov. BePawmbeite Ot1 01 0KkpOdEKTEG TOV TOALOYPAPOV EYOLV TOV
pikpodiakontn otn B€om 10x. Téhog, khvete T akdAovBeg pubuicelg otov

TOALOYPAQO:
[CH1 MENU] — [coupling AC] — [Probe 10x]
[CH2 MENU] — [coupling AC] — [Probe 10x] — [Invert ON]

Coupling AC: Mg v emAoyn avt gpeoavifovtar ta onpote oty 006vn
TOV TOAUOYPAPOVL GUUUETPIKA ®©¢ Tpog T0 0, Kabmdg apopeitar TLYOV

ovveyng cvviotmoa, (DC) and 1o onua 166060v.

Invert ON: H emoyf avt avootpéper to ofpo oty 00ovn Tov
TOAALOYPAPOV. AVTO gival omapaitnTo Yoo Vo Topatnpioovpe v ££000
tov @iktpov (CH2) pe ™ ocwot) moAkotnta, kabdg 10 eidtpo (AMdy® tov

OYEOLOGLLOV TOV LE TEAESTIKO EVIGYVTN) OVTIGTPEPEL TO ONLUA E1IGOOOV TOV.

PvBuiocte ) yevvntplo onpdtov vo mopdysl MUITOVIKO GO GLUYVOTNTOG
10kHz. Me 1t Ponbeia tov moApoypdoov eréyEte v €£000 NG
YEVVITPLOG ONUATOV Kot ETPEROLDOTE OTL TPOKELTAL Y10, ULTOVIKO GOl

ovyvomtog 10kHz.

O 7moAuoypapog eupavifer ™ ovYVOTHTA TOL GHUATOS OTHV KATM 0€L1d

yovio, Ts 00ovng Tov.
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Bipa 6:

Avénote oy — otyd T ovyvoTNTa. TNG YEVVATPOG ONUATOV HEXPL TO
TAATOC TNG KLHOTOpOpeNG €5O600VL va yivel péyloTo. Xg auTny TNV
KATAoTOOoN Aépe ot 10 oiATpo elvan GUVTOVIGUEVO.
Metpniote ovtd tO0 TAATOG otV €000 KOl KOTOYPAWYTE  TO.

Metpniote to TAGTOG 6TV £16000 TOL PIATPOV EMioNG, KO KATOYPAYTE TO.

Tpomog uétpnons mAdTovs KOUATOUOPPNG:

Bipa 7:

Bipa 8:

Bipa 9:

O ynowkog TOAPOYPAPOG oG TapEYEl TOAAEG OUVATOTNTEG Yol TN
HETPNOTN SAPOPOV TAPAUETP®Y TV KVUATOHOPP®V. ‘Exovpe mpodcPaon
610 pevoy tov petpnoewv pe 1o mAnktpo [MEASURE]. EpeaviCovrtal
161 01N de1d TAevpd ™S 000vNG 5 emdoyéc pétpnong (Measure 1 g
Measure 5), mov onuaivel OTL LTOPOLUE VO KAVOLUE UEXPL S UETPNOELS
tavtoypova. Emiéyovpe apyikd to Measure 1. Katomy, emidéyovpe mowo
and to 0vo Kavdio Béhovue va petpricovpe (CH1 v CH2). Téhog
eMAEYoOLE TOV TUTO NG pétpnons. Eueic topa evdapepdpacte yio v
pétpnon Pk-Pk (peak-to-peak, Onk. amd xopven o€ KOpLEN). ZNUEDOTE
Op®G OTL TO TAATOC TNG KLUOTOROPONG €lval 10 Woed g peak-to-peak

péTpnong.

Koataypdyte ™ ovyvétmto 100 GNUOTOG GE KOTAGTOGT) GULVTOVIGUOD.

Zoppovel pe t cvyvotto f, mov vroAoyicate Oewpnrikd;

AvENoTE G1Yd — GLyd TN CLYVOTNTA TNG YEVVINTPLOG CUAT®V, £0C OTOL TO
TAATOG TOV oNHOTOS TNV €000 ToL PiATpov Yivel ico pe 0,7 popég T0
Héyloto TAGTOC oL Kataypdyate oto P 6. Avtn elval 1 6e€1d
oVYVOTNTO LGNS 1oYVOG,.

Koataypayte ™ cuyvdtta tov 6NUATOC GE ATV TNV KOTAGTOGC.

Meuwote oryd — G1yd Ttn cuYVOTNTO TNG YEVVITPLAG CIUATOV, £0GC OTOV TO
TAQTOG TOV GTHaTOG 6TV ££000 TOL PiATpov Yivel Eavad ico pe 0.7 popég
TO HEYIOTO TAATOG TOV Kataypayate 6to fripa 6. Avth eivon  aplotepn
GLYVOTNTO LGS 1GYVOG.

BePaiwbeite 6T 0g OAn TV Topandve Sadikocio dev £yl petaPAnbei to
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Bipa 10:

Bipa 11:

TAQTOG oTNV €16050 TOL PIATPOVL.

Koartaypdyte ™ cuyvotta 1oV GNUATOS GE OVTNV TNV KOTAGTOGN.

Ao o mEpapoTiKd dedopéva vVTOAOYIoTE TO €0Pog CMVNG TOL PIATPOVL.

Zopeovet pe v Beopntikny Tiuq Tov Af TOL VITOAOYICATE TAPATAV®;

Ao o TEWPARATIKE OE00UEVO VTTOAOYIOTE TOV GLVTEAESTN TTodtnTog Q.

Sopewvet pe v Bempntiky) iU Tov O TOL VTOAOYIGATE TOPATAV®;

Bipa 12: Xvuninponote tov akdAovBo mivaka:
f (kHz) 5110|1520 (22 |24|26|28|30|32(34|36|38|40 |45 |50 |55
Vout
e ka0e pétpnon, Pefarwbeite 611 T0 TAATOG £160d0V TTOPALEVEL GTAOEPD.
Bijpa 13: Xyedidote v KoumOAN amdKpions tov eidtpov. Aniadr otov opildvtia
d&ova Ba Paiete ™ cLYVOTNTA KOl GTOV KATOKOPLPO TO AOYO Vou :
Bijpa 14: Xnueidote emdveo oto Odypoppo amodkKpong tov @iktpov T O00
oLYVOTNTEG LUOT|G 1GYVOG,.
Bipa 15: Xto onpeio eléyyov TP1 gpopaviletar éva onua ehéyyov mov ovopdleton
FI1.
Amocuvvoéote v €i0000 TOL @QIATpoL amd TNV €000 TNG YEVVNTPLOG
ONUATOV.
Yuvdéote TV €16000 TOL PIATPOL pe TO onpeio eréyyov TPI1.
Bijpa 16: Xyedidote TIG KOUOTOHOPPEG €16000V Kot €£G00L TOv QiATpov, OTMC
akpPog eppaviCovrar 6tnv 006vn Tov TAALOYPAPOV.
Bijpa 17: Metprote kot Kataypayte tn cuyvotnta tov onpotog F1.
Bipa 18: Xto onueio eAéyyov TP2 gpopaviletar éva onua ehéyyov mov ovopdleton

F2.
Amoouvvoéote Vv €i6odo tov @iktpov and to TP1 ko cuvdéote v pe 10

onueio eréyyov TP2.
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Bijpa 19: Xyed1dote 11 KOUOTOHOPPES €16000V Kol €£000V TOL QIATPOV, OTWG

akppog eppaviCovrar oy 006vn 10V TAALOYPAPOV.

Bipa 20: Metpriote kot Kataypayte T cuyxvotnta tov onpotog F2.
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Modem o pefodor douoppong

Ot padoemikovmvieg elvar yvootés ko omAés, oAAG Alyot GvBpomor 1
OpYAVIGHOL £X0VV PASIOTOUTOVS Kot OEKTES. AV elyav, Oa émpene va Aeltovpyovv 6N
oLYVOTNTA GOG, VO XPNOLLOTOOVV TOV O1KO oG TOTO SpHOpPO®MONG Kot vo eivan
dtafécipot 6Tov KaTaAANAO Ypovo. ETopévmg, o1 padloemikovmvies, animg, oev etval

01 TAEOV EVOEDELYILEVEC.

O taybtepog Kol EVKOAITEPOG TPOTOC EMKOVOVIOG LE OTOLVONTOTE GALOV
OTOVONTOTE GTOV KOG €ivar To TNAEP@VO. To TnAepmvikd diktvo ival éva TepAGTIO
NAEKTPOVIKO ETIKOWMOVIOKO GUGTNLO TOV LIAPYEL, KOl OVCLUCTIKA YPTCLUOTOlEITOL
a6 6lovc. To onpua g eevNg pag Tagldevel HEGO GE EKATOVTAOES 1| AKOUTN YIAAOES
YMOUETPOV GUPUOTOG KOt akOUN HECH (EVEEMV PIKPOKVUATIKAOV OVOUETOS0TMOV Kol
EMKOIVOVIOK®V 00puQOPMOV. XT0, GUYYPOVA TAEOV TNAEPOVIKA GUCTHLOTO LOKPIVDV
OTOCTACE®V, | @OV Hog Umopel va petagepbel oe por OTEWVY 0E0UN GE KAAMOL0

OTTIKNG 1vac.

Av Kou M @ovn givol To KOPLO GNUO. TOV UETAPEPETOL LE TO TNAEPOVIKO
oUOTNUO, OVTO TO OIKTVO YPNCIUOTOLEITOL TAEOV EVPEMG YlOL UETAPOPA EMIONG
ynoewkng mAnpoeopiag. Otav elvar amapaitmtn n emkowovia petaéd H/Y 7 1
npoécPacn evog mpoocwmikov H/Y M evog tepuotikod o€ éva peYAO KVplo

VTOAOYIGTY, TO TNAEP®VIKO dikTLO TailEl TO POLAO TOV EMKOVMOVIOKOV HEGOV.

Ynrdpyovv 00 Pacikd mpoPANUATO GTNV HETASO0T YNOOK®OV OEOOUEVOV
pécm tov TMAEP®VIKOL dkTOov. To mpdTo TPOPANUA €lvar OTL TOL SLAOIKA CTUATO
ovvn0Bwg givor dc maApoi, Tov onuaivel 6t Ta dvadika "1" kot "0" mapicTavtal pe
TOAROVG MG GLUYKEKPILEVNG TOAKOTNTAG, cLVIBmG BeTiknc. H mAepmviky| ypoppn
etvar oyedoopévn yuo va petagépet uoévo ac onpota. Koatd m dwadpopn| ta onpota
QeOVNG Kol OAAO  ovoAoywkd onuato veiotoviol emeCepyoacsio  amd  d1dpopa
eCaptuarta, KukAouata, kKA. Zovnbmg emrpémeton 1 dt€hevon uoévo ac onudTov,
CLYKEKPILEVNC TTEPLOYNG cvyvoTitav, cuvnbmg oty mepoyn 300-3000Hz. Av éva
dvadikd onua epappoldtav Katevdeiay 610 TNAEP®VIKO dikTvo B TOPALOPPOVAITOY
AOY® NG YOPNTIKOTNTAG KOl TNG EMOYMYIKOTNTOS TOL ERPAVILEL 1] YPAUUN OE LEYAAES

anootdoels. 'Etol n avayvopion tov bits kabiotator vrepfoiikd 00GKOAN £m¢ Kot
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advvatn. Emmdéov, ta Ovadikd odedopéva ovvnbwg petadidovior pe peyOleg
ToOTNTES. AVTa TOL OEOOUEVO PEYAA®MY TOYLTATOV OVGLACTIKA B amoppinToviay pe

QIATPAPIOUA OTTO TO CUGTN O, AOY® TOL TEPLOPIGUEVOL TOL EVPOVG LOVNC.

2V mpoondfela Hog Vo LETAOMOOVLE CNUOTO GE HOKPWVEG OTOGTACELS, TO
YNOLOKAE 0EO0UEVE, GTOV TIOUTO, KPOPTMVOVIOL TAV® G EVOL OVOAOYIKO GEPOV KOO

Avt 1 dwdkacio ovopdleton draudppweon (modulation).

Y10V 0éKTY, M YNk TANpopopio daywpiletal, avakTdtal, omd T0 PEPOV

onuo HEcw pag dtadikaciog mov ovopdletan amodiauoppwon (demodulation).

H petddoon ymelokdv dedopévmv HEGH TOV TNAEP®VIKOD SIKTOOV YiveTon e
10 modem (modulation-demodulation), To omoio givot po. cuekeL] TOV TEPIAAUPAVEL
éva. SlopopemT] Kot évav amodlapopemtd. Eva modem ypnoipomoteitor yio va
LETATPETEL SVAOIKA CYLLOTO GE AVAAOYIK(, LE dSLVATOTNTO PETAOOONS TOVG HECH TV
TNAEPOVIKOV YPOUUADV, KOl VO, OTOSUHOPPADVEL TETOLO OVOAOYIKA CNLOTH MOTE VO
avakoTookevdlel v wwodvvaun dvadikn £Eodo. 'Eva modem mpoxadel 1
SWUOPP®OT EVOG OVOAOYIKOD MUITOVIKOD QopEa amd Tovg dvadikovg de maipovg. O
nutovikdg popéag etvar cupPfatdc pe v miseovikn ypouun. To modem kabiotd to
dvadikd onuoto cvpuPatd pe 10 avaroykd Aeeovikd diktvo. Téhog, av to e0pog
ovng tov TAEQPVIKOV diktvov meplopiletar ovolaotikd oto 3kHz, po mwouwidia
EVPNUATIKOV TEYVIKAOV OOUOPP®MONG eMTPEMOLY pLOUOVS GEPLOKNG UETAOOONG

OEOUEVOV OPKETDV EKATOVIAOWMV bps.

Yndpyovv d1dpopec néBodot drapdpemong kot 1 Kobepd emiéystor avéroyo
pe v tayhTa EmKoveviog Kot to eninedo aflomiotiog mov emtBupodpe, KATL TO
omoio eivor og mANpM ovvaesw pe 10 Pabud TOALTAOKOTNTOG TOL GLGTHUOTOG

UETAO0ONC KOl ATOOLOULOPPMOTC.

o mapdostypa, o cuvayeppds 610 ALTOKIVINTO Mg amortel T0 GLOTNHO
petdooons kot AMYNg va givar 660 10 dLVVATO MO HIKPO Kol o EONVO, AOY® TOL
peyaiov avtayoviopov. To erinedo allomotiag, OGOV apopd TNV ETKOV®ViL Kot Oyt
TV QVOyvVOPLoT TOV OEG0UEVAV, OV EIVOL TOCO GNUOVTIKO HOG KOl 1| TANpoPopia
petadideton emavoropfavopeve pEXPL 0 OEKING TOL GLOTNUATOS Vo AdPel To
emBountd oedopéva. Amd vV GAAN, M emkowvovio oto Otadiktvo (internet)

emBopovpe va €xel Ty HEYLSTN dvvarn aglomoTio Kol ToyvTNTO HETAd0oNS, AKOUN,
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ol gmKowvmvieg petald tov Tpaneldv omottodv VYNAEG TOYVTNTES UETAOOONS GTO

KavaAL pe Tov eEAdytoto dvvatd B6pvfo.

Kabe tpryovouetpikd onuo €xel TPELS YOPOUKTNPIOTIKEG TOPUUETPOVS: TO
TAATOC, TNV cvyvotnta kol v @dorn. Kotd mmv dwdwkacio g opdpemong
petafaiiovpe Kdmol omd TIG TOPATAVEO TOPAUETPOLS 1 KOl GUVOLOGHO TOVC,

avaroya pe To. LETOOOOUEVO dEdOUEVOL.

Y10 gpyootpo TV Emwkowvovidov I acyoAnOnkape pe 116 avoloyikég

emkowvmvieg kot e€etdcape Tic €ENG Tpelg nebddovg dapdpemong:
e AM Awpdépowon [MAdtovg (Amplitude Modulation)
e FM Awpopowon Xvyvoémrog (Frequency Modulation)
o PM Awpopewon @dong (Phase Modulation)

Ye avtd 10 gpyaotnplo Ba eEetdcovpe Kot Oo TEWPOUOTIOTOVUE PE OLAPOPES
TEYVIKEG OLOUOPPMOONG KOl OTOSOUOPPOCNG OV YPNOLUOTOOVVTOL GTIS WYNOLOKES

EMKOWVMVIES KOl CLYKEKPLUEVA e TIG ENG TEVTE:
e ASK Metorraynq Metatomong [TAdtovg (Amplitude Shift Keying)
e FSK Metarhayn Metatomong Zvyvotntog (Frequency Shift Keying)

e BPSK Avaowr Metaihayq Metatomong @dong (Binary Phase Shift
Keying)

e DPSK Awgopikny Metarrayn Metatomong Pdong (Differentia Phase
Shift Keying)

e QPSK Opboyovikn Metorhayn Metatomong Pdong (Quadrature
Phase Shift Keying).
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ASKHEH 31

OcwPNTIKO UEPOC:

Meraiiayn Meratomaong IlAidrovg
ASK (Amplitude Phase Shift Keying)

H ASK (amplitude shift keying) eivor m mo omAn HEBOSOC YNEOKNG
SWUOPOMONG KOl OTOSAUOPPOONG. X ATV, EVOS ATAOS NAEKTPOVIKOS SLOKOTTNG
(mov pmopel vo elvan avaAoywkdg, transistor, 1| Aoywkr] mOAN) emAhéyel eite évav
Nurovikd eopéa (carrier) yu To Svadko yneio "1", eite cuvoéetan pe ™ yeimon yu

70 dLAOKO Yyneio "0".

Yt0 oynua 1, yu mopdderypa, @oivetor m dwpdpewon katd ASK g
axolovBiog Svadikav ymeiov 10101. BAémovpe oOtL yio tor dvadikd ymeio 1

EKTEUTETOL O POPENG, EVO Y10 ToL YyM@ia O dev VITApyEL EKTOUTN POPEQL.

ASK carrier
6 T T
1 0 1 0 1
4
2
0
-2 -
41 _
_6 | 1 | | 1
0 0.002 0.004 0.006 0.008 0.01 0.012
2o 1. Topaoeryuo. yneroxng orauoppwons ASK
46

Jlo\vuépng Kwv/vog TEI SEPPON



Epyootnpio Emkorwwvicrv 11 Aoknon 31 Exmoadevtiky Movado TPS-3431

H owouoppwon ASK

To dwpopeopévo onpa ASK pmopet va mopoyBel pe évav andd avoroykod

JLOKOTTY, OTTOC POIVETOL GTO TOPAKAT® LAY POLLLLOL:

NUITOVIKOG WWV\WMNWW : 0
Popéac O
YN Q. dsdopéva \ F /
10100110100...

2nuo. 2. Hopaywyn ASK drouoppwong ue ovaioyiko diaxontn

H eppdvion tov dvadikod ynoeiov "0" avoykdlel Tov avaroyikd doKOTTn Vo
EMALEEL TN CLVOEDT] UE TN YEIWOT), OOTE 1 ££000¢ TOPOVGLALEL [ GTOOEPT] UNOEVIKT|

Tdom.

Avrtifeta, n gpedavion tov dvadikov yneiov "1" avaykdlel Tov SakdTTn Vo
eMALEEL TN oLVOEOT e TOV Qopéa, omOTeE otV £5000 HEavileTal O MUTOVIKOG
QopEng Yia OAN TN dtdpKeLn TOL bit.

‘Evag dAhog tpdmog dnpovpyiag ASK onuatog eivon pe xpnomn g Aoyikng

mOANg AND, 6mtmwg paivetol 6To S1dypapLpo TapaKaT®:

Qopéag

0

A i '

YnQ. dsdopéva
10100110100...

2ymua 3. Hapoywyn ASK owouoppwaong ue yneioxn toin AND
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Eivor onuovtikd €dd vo onueidoovpe Tt pe v mopamive pEBodo e moAng
AND, o gopéag kat To mapayopevo ASK onpa £xouv TeTpary®VIKY] Kot Oyt NUTOVIKY
Hopef. Avtd onuaiver 6Tt TEPIEYOVY apUOVIKEG avdTtepng Tééng (21, 3™, 4™, ) ot
omoleg B mpémer va  a@apefodv TPV TNV EKTOUT TOL ONUOTOS. AV Ogv
QIATPOPIOTOVV OVTEC O APLOVIKEG B TPOKAAEGOLV TOPEUPOAN GE YEITOVIKA KOVAALQL

GALOV TNAETKOIVOVIOK®OV GUGTNULATOV.
Amrodrauoppwon ASK ue aviyvevtij nepifpalioveas

O 06poc oamodioudppwon OVOEEPETAL OTNV  OVAKTNGY NG  YNOLOKNG
mAnpogopiag amd to Spopeouévo onuo. H amiodotepn ko mo ocvvnbiopévn
uebodog amodapopemons e ASK kvpatopopeng eivar avty g aviyvevong
repiforiovoag. H pébodog avt) Paciletor oto yeyovog OTL  ynelokn TAnpoeopio
elvar tomoBetnuévn oty mepfdilovca Tov dopopeopEvoyr onuatoc. H apym

Aertovpyiag g peBodov avg paiveton oto Zynua 4.

To koxkhopa anodrapdppwong e ASK elvor mohd anhd. AmoteAeiton Pacikd
and évav avopbmt) kot éva PBabvmepatd ¢idtpo mov pall mailovv to pdAo TOL

oVIYVEDTH TEPIPAALOVTOG.

A A

\

o > o
D
€lcodog R c QTOSOLLOPPMUEVO
ASK —_— onuo
o 0

2ynua 4. Arodiouoppwaon ASK ue aviyvevty mepifailovoag

BéBaw, yio v emitevén g emlektikOTNTOG TOL OEKTN, €ivon emiomg

amopoitnto Kot éva {ovomepatd piltpo otV £16000 (10 0moio de PaiveTal Yo AOYOUG
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ATAOTNTOG) OOTE VO EMAEYOOVV HOVO Ol TEPLOYEG CLYVOTHTMOV TOV TEPLEYOVV TO

EKTEUTOLEVO GTLLCL.

To ofua ASK apywd avopBdvetoar and ) diodo dote va e&apaviotodv ot
apVNTIKEG TIUEG TNG Kupatopopens. Katomv 1o avopbopévo onpa giltpapetot amod
éva Babumepatd @iltpo (avTioToom Kot TUKVEOTHG) Y10 VO KOTAGTAAODV (apatpebovv)

0L VYNAEG GLYVOTNTES TOV POPEN MOTE VO EEOUAAVVOEL 1) KOULOTOLOPOT).

H pébodog avtn etvorn pev e&aipetikd amin, oAAd £yl To HeOVEKTN O OTL Etvat

OVETOPKTG Y10, LYNAOVS puOLODG LETAGOONC OEOOUEVMV.
Avalvon isrtovpyiag Tov aviyvevty wepiffdiiovcag

H &iodoc amokdnter Tig apvnTikég TIHég TS Kupatopopens ASK kat agrvet
puovo 1o Betikd tunua . Kabog avédvetar n thorn €16000v Kot maipvel OeTikég
TIEG, M 01000G dyet Kat €101 PoPTILETAl O TUKVOTNG PEXPL TN UEYIOTN TIUN TOV €ivor
TO TAATOC TNG KUUATOUOPPNG. XTO GTAOI0 TOL 1 TACT TNG KVUOTOUOPPNS LELDVETOL
Kot aipvel apvnTikég TIHEG, 1 81000 TadeL va AyEL e OMOTEAEGLOL VAL dlaTnpeiTon 1
TAoMN TOL TLUKVMTH O 0moiog ekpoptiletar apya dapésov g avtiotaons. 'Etot, 1

Ao OTO AKPO TOV TVKVOTH TPooceYYilel TV mepParrovca ¢ ASK Kupotopopeng.

Ot TYég Tov TLKVOTY Kol TG avTiotoons (Kot cuykekpipéva 1o yivopevo RC
— M xpovikn otafepd TOV EIATPOV) €ivol KOTAAANAQ EMAEYUEVES DGTE 1| EKOOPTION
TOV TUKVOTN va yivetal pe TOAD mo apyd pubud amd ™ GvyvOTNTO TOV PEPOVTOG,

OaAAG TTOAD 0 Yp1yopa amd 1o puOUd HETAOOOTG TV dEGOUEVMV.

2T1G OGVPUOTEG EMKOWVAOVIEG YEVIKA, 1 GLYVOTNTO TOV QPEPOVTOG €ivol KOTA
TOAD peyolTepn omd to puBud petddoons tmv dedopévov. Etot, n eEopdivvon mov
npoKaiel To QIATpo Eapavilel apevog TIC VYNAEG CLYVOTNTES TOV PEPOVTOC, OAAL Kot

dtnpel T LOPPN TOV YNOLOKDV OEOOUEVOV.

2100 EVOUPUOTE TNAEPOVIKO KOVAALD YNELOKNG HeTdooons OpmG (OTmg m.y.
ot0 cvotnua DSL), n cvyvoétra tov @Epovtog etvor oyetikd pikpn. Eropévac, €dv
emBopodpe vymAd pvbud petddoong Oedopévev, givol TPOKTIKE aOLVOTO VO
emAgovpe ™V KOTAAANAN ypovikny otofepd dGTE Vo £(OVUE TAVTOYPOVA TKOVY|

eEOLAALVOT OALA KOl SLOTPNON TNG LOPPTG TOV YNPLOUKDV OEOOUEVOV.
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ITwo avalvTikd:

f : pLOUGS peTAd0oNC OEOOUEVMDV
T, = fL : Teplodog YneloK®mv dedopEvav (Tepiodog bit)
f. : oVYVOTNTO POPEN
1 , .
T. = 7 : mepiodog popéa

[Ma v Bértiom Aettovpyia Tov aviyvevtn mepipdrAiovcog Oa tpémet:
T.<<RC<<T,
[Ma mopdoetypa, eav:

T, =1msec ( f,, =1kHz)

T. =0.04msec ( f,, = 25kHz)
Ba umopovcape va emAEEovpe:
RC =0, msec

70 omoio umopel va emtevyBel m.y. amwd TIc akOA0LOES TIHES:

C =0,1puF
R=1kQ
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JTpaKTIKG HEPOG:

2royor Epyactypiroxnc Acknong:

e Anwovpyia tov dtapopeopévov onpatog ASK

e AMyn ot amodwpopemorn Tov onuatog ASK  pe ypnon  aviyvevtn

nepPdirlovcag.

e E&&taom g enidpaong g ¥povikng otafepds Tov aviyveutn meptPdiiovcoag

GTNV TOLOTNTO TNG ATTOOOUOPPMOONG.

e E&&taom g emidpaomng TG cuyvOTNTOS TOV GNUATOS LGOS0V GTI LOPPT TOV

onpatog £050v.

Amaurovuevoc Eéoniiouoc:

e Exrmowdevtikr) Movéoa TPS-3431

e  Tpopodotikd g Exnaidevtikng Movdodog

TPS-3431

o [loApoypdpog 600 KavaAldV

e  Koloddwn cvvdeong
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To kvkiouoto ASK tnc ekmaidsvtikic Hovaodag:

O nurtovikdg @opéag (Omwc aivetor oto Zynuo 2) mapdystor omd TO
oAoxkAnpopévo kKikimpa XR-2206 mov eivan pio yevvitplo onpdtov. O gopéag avtdc

010 ekmoudevTikd kit ovopdleton F1. To minqpeg kOKA®po paivetol 6to Zynua 5.

+12V
R65
10K
+12V
+1{V +12V _— T4 ﬁ?& F1 Signal
| I M—am N sync.out Pl o
R73 S R74 < S 2FsK I WAVE OUT -2~ :
10K2 39K2c30[ |”° 3| T. CAP SYMMETRY E__x 47K 120K
2n R?L——*s : T.CAP SYMMETRY —%;j
A MULT. OUT WAVEFORM
_L ; T.R. 1 WAVEFORM W
o T.R 0 BYPASS
“’PT SR77 RTS8 %R’E I 32
210K 210K 4.7K 12 ’|‘ 1
2mua 5. To koxAwuo wapaywyns tov popéa F1
U7
12
12 1xo X—— 0 ASK Out
15 X1
11 X2
\V/ Xs Y2———0 FSK Out
1lyo .
— ; g, 16
F2 Signal [ 2> 712 VDD —0 +12V
F1 Signal L~ ¥3 6 C47
10 INH 7
FSK In © g1A  VEE— T oap
ASKIn© ' B VS§
é R31 R32 v
1100K §100K ASK and FSK Modulator

2ynuo. 6. To kdkiwuo wopaywyns te ASK oouoppwans (ASK Modulator)
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H mapaymyn tov onuotog ASK yivetor amd évav avoAoyikd MAEKTPOVIKO
dakomtn, Omwe @aiveror oto Zynuo 6. Onwg PAémovpe, 10 1010 OAOKANP®UEVO
KOKA®UO ¥pNOLULOTTOLEITOL KOl Yo TNV TTopay®yr| Tov onpatog e FSK dtapdpemong,
mov Oa peketnoovpe oe emdpevo gpyactnplo. O TpoOTOC OV AgttOvPYEL AWTO TO

KOKAOUO glval TOAD omAOG:

e Ortav gpapudletor Aoywo "0" omv eicodo ASK In, 161e 1 £€€000¢ ASK Out
ocvvosetar pe v eicodo X0, n omoilo Op®G elvar PHOVILO GLVIEdEUEVT [E TN

velwon. ‘Etot oty é€0do naipvovpe otabepd OV.

e Ortav epapudletar Aoywo "1" omv eicodo ASK In, t61te 1 £€060g ASK Out
cuvoéetan pe Vv gicodo X2. H X2 duwg elvar pdévipo ouvoedepévn otov

eopéa F1.'Etot oty é€0d0 maipvovpe tov gopéa F1.

BAémovpe ooy 611 oty €£0do ASK Out maipvovpe gite 0V, eite Tov popéa

F1, avédAioya pe tnv Aoykn otédOun g ei1cd6dov ASK In.

To woxhopa oamodwpopeoong ASK pe aviyvevorn mepifdiiovcag tng

exkmandevTikng povadog TPS-3431 eaiveton oto Zynua 7. Ot Tég TV otoryeiov

sivo:
C=22nF
R=100kQ

o > o
D
elcodog R c ATOOLOHLOPPOUEVO
ASK — onuo
o o

2ynuo. 7. To kdkAwuo amodiouoppwons ASK (ASK Demodulator)
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To ofuo mwov mapdyeton otnv £€£000 TOL aviyveLTr| TEPIPArlovcag (Omwg
eaiveron oto Zynua 4) dpwg givarl avaloyixo ot evon tov. [a va 10 petatpéyovpe
o€ YNOWKY HOPPY|, YPNOUWOTOOVUE TO KOKA®UO TOL Zynuatog 8, to omoio

ovoudleton okavoaiot Schmitt Trigger.

+12V
—T—C-J‘)
+12V
+12V p 01y
g SI7A R110
TLO72 100K
SN R111 00K
+ 1 4.7K
POT-10K ) N v/, S S
d ? U378
4 s TLOT72
Vv ST,
—0 Schmitt 1 Out
Schmitt 1 In © 6 - > ‘ 1 u
4
Upper Schmitt Trigger R113

2muo 8. To kdkAwuo tov orovooiiory Schmitt Trigger
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Ilponapackevactikd Epotijuaro:

"Eva nuitovikog gopéag cvyvomrog 15kHz kot mhdtovg 10V dwoupopodveton
katd ASK ond ymoloxd dedopévo. Katomwv, petodidetor ot Aappdvetonr amd
amodapopemt) ASK pe aviyvevty mepipadirovcoc. Ta ynoelokd dedopéva givar n
akoAiovbia 1010101010... (dniaon to "1" ko 10 "0" evoOALAGGOVTAL GUVEXDC) WE

dwpketa bit ion pe 0.5msec.
o) Yyedidote avalutikd to mapaydpevo ASK onua.

B) Tt popoen Ba £xel n £€060¢ Tov akdAoVOOL PiATPOV;

o P o
€loodog
ASK
(e O

Y) T1 popoen Ba £yl n ££060¢ Tov axdAovBoL PidTpov;

o P o
€lc0d0g ——
ASK ——
(e O

Y) Tt popoen Ba £yl n ££060¢ Tov akdAovBoL PidTpov;

o P o
gloodog —
ASK 1kQ = (.1pF
O O
d) [Tow elvar m embBounm ypovikn otabepd RC tov avigvevtn 7y 10

ovykekpipuévo onuo ASK? Ipoteivete tipég yo ta R o C.
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Hewpauaztinny Arodikocio:

Bipa 1:

Brpa 2:

Bipa 3:

Bipa 4:

Bipa S:

Bipa 6:

2VVOEGTE TO TPOPOOOTIKO e TO ekmondevTikd kit TPS-3431.

YuvdéoTe T0 TPOoPOOOTIKO Gg TTPila ToL NAEKTPIKOD dKTVOV Kot BEoTE OF

Aertovpyio TN HOVASO LEGM TOV KEVIPIKOD OLOKOTTY).

Yvvoéote Vv €£0d0 Tov Topmov dedouévev (Data Transmitter) otnv

€16000 toL drapopemt) ASK (ASK Modulator).

TP1
Dout0 ?
Data Tran. _oon ASK Mod.
Din
o— —o Sout

I'vpiote 10 drakdmtn BIN/QUAD o1t 6¢om BIN.

Yuvdéote to kavda 1 (CHI) tov maipoypdeov otnv €i6odo Tov
dwpopemt). T'a v KaAdTEPN EUEAVIOT TOL GNUHOTOG oTNV 000V TOL
naApoypdeov, opicte v ypovikny Pdorn tov TOAUOYPAPOL GTNV TIUN
Smsec/div. BePaiwbeite 0TL 01 0KkpodEKTEG TOV TOAUOYPAPOVL £XOVV TOV
pkpodiakontn ot Béon 10x. Téhog, kdvete Tig akdlovbeg pvOuicelg otov

TOALOYPAQO:
[CH1 MENU] — [coupling AC] — [Probe 10x]
[CH2 MENU] — [coupling AC] — [Probe 10x]

Coupling AC: Mg v emdoyn avt gueovifovtal ta onpote oty 006vn
TOL TOAUOYPAPOL GULUUETPIKE ¢ Tpog 10 0, Kabmdg apopeitar TLYOV

ocvvens ovvictaca (DC) and to onpa e166d0v.

Me tovg 8 pKkpodokOTTEG TOV TOUTOV, OPIcTE TOV SLAOKO OaplBUd

01010101.
Avayvopiote o petaddopeva bits oty 006vi 10V TOALOYPAPOUL.

Yvvoéote 10 kavdal 2 (CH2) to moipoypdeov oto onpueio eréyyov TP1.
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Bipa 7:

Bipa 8:

Bipa 9:

Bipa 10:

Bipa 11:

v 006vn TOpa TOV TOAUOYPAPOV PAETETE KO TNV KLLOTOUOPPYT] TOV

eopéa F1.

Mo v koAdtepn epedvion tov @opéa otnv 006vn Tov TOAROYPAPOL,

opiote TV ypovikn Pdorn Tov TaApoypaeov otny Tiun S0usec/div.

Me v ekkivnon tov moApoypdeov, mn Aettovpyion Trigger eilval
kabopiopévn oto Kavair 1. AAGETe o Trigger (amd to ovéAoyo pevov)

010 Kovil 2. [Tapatnpnote 1 aAAdlel oty 006vN TOL TAALOYPAPOV.

Llpogoyn: Amo owto to onueio ko ueta, Go mpémel vo. poOuileton wovor oag
mv wnyn tov Trigger, avdloyo Ue TO TOI0 KOVOAL 060G EVOlaPEPEl KAOe

popa.

Metpriote kot Kotaypdyte T cuyvotnTa ToL Popéa. H cuyvotnta vty Oa

npénetl va etvan mepimov 12kHz.

MeTaKVnoTE TOV 0KPOOEKTN TOV KAVAALOD 2 6TV ££000 TOL SOUOPPM®TN
ASK. AMAGEre kot mdA TNV ypovikn Péon Tov TOANOYPAPOL GTNV TIUN

Smsec/div.

Kotaypdyte to onpato 6Tmg gaivoviot otny 006vn Tov ToApoypaeov: o)

™V €16000 ToV SHOPP®TT, Kot B) TNV ££000 TOV SOUOPPWTY.

Yvvoéote v €£000 tov dapopemt) ASK omnv €lcodo tov aviyvevtn

nepPaAlovcoc.

TP1

Data Tran. |P9ut0 ASK Mod.

1

Sout| Envelope Det. | gin

l:<1~—e
171

Metokiviote 10 Kavail 2 tov TaApoypdeov and v €000 Tov GIATpOoL

otV £€£000 TOL aviyveLTH TEPIPAAAOVCOG.
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KoArd eivar, oto onueio avtd, va peunoete Ayo v ypovikn Pdon
(SEC/DIV) tov moApoypaeov 0cte vo PAETETE TEPIGGOTEPOVS KOKAOVG

otV 006v.

Bipa 12: Kotaypayte avalvtikd (o€ yopti millimetré) ta onpoto Onwg @oivovtol
otV 006vn Tov TOALOYPAPOL: a) TNV ££050 TOL JAUOPPMOTY|, Kol ) TV

¢€000 TOV aviyveLT TEPPAAAOVCOG.

Bipa 13: Kobng 1 €€000¢ tov aviyveut mepifdiiovoag dev €xel kabopn Ynelok
nopon, mpénel va emeepyaotel pe m Pondeia evog ed1koh KUKADOUATOG

mov ovopudleton Schmitt Trigger.

To exmodevtikd kit TPS3431 Swbéter 600 KukAopata Schmitt Trigger

Y10l SLOPOPETIKEG TAGELS OVAPOPAG.

Yuvdéote TV €€000 TOV aviyvevtn TEPPAAAOVCAG GTNV €1G0J0 TOV KAT®

Schmitt Trigger.
TP1
?
Data Tran, [ 2040 ASK Mod.

Din lj—'Ll _Sgut
L

Schmitt Sout | Envelope Det. |Sin
Trigger

"éﬁ@__g;[ c‘{f{m}

Bipa 14: Metokwvnote 1o kovéAl 2 tov moApoypdeov oty €5000 tov Schmitt

Trigger.

Bijpa 15: Kotaypayte avalvtikd (o€ yopti millimetré) ta onpoto Onmg @oivovtol
otV 006vn 1oV TOALOYPAEOL: o) TNV £€£000 TOL SHOPPMOTN, Kot B) TNV

¢€060 Tov KVKA®poTog Schmitt Trigger.
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Bipa 16:

Bipa 17:

Bipa 18:

Bipa 19:

Bipa 20:

Bipa 21:

O  oavyveung mepPAAAOVCOC  OTOSIAUOPPDVEL  OTOLOONTOTE  GYLLOL
TAPOLGLOCTEL GTNV €1G000 TOVL, OKOUO KOl CIUATO TOV TPOEPYOVTOL OO

GALEC EKTTOUTES UE OLOUPOPETIKEG CLYVOTNTES POPEQ.

Mo vo amopovecovpe 10 emBLUNTO GNUO, EIHOCTE VITOYPEMUEVOL VO
YPNOLOTOGOVUE €VO. {WVOTEPATO PIATPO oTEVHS (VNS TOV Vo, €lval

GUVTOVIGUEVO GTI GLYVOTNTO TOVL EMOLUNTOL POPEQ.

[No to okomd avtd, cvvdéote Vv ££0d0 ToL OSapopewt] ASK pe v

€l60d0 Tov Lwvomepatov eiltpov (band—pass filter).

TP1
?

Doutd ASK Mod.

Li_,“_ @  Sout

i

Data Tran.

Sout BPF

Yuvdéote 10 kavdAl 1 tov maApoypdeov oty €icodo tov @iktpov. To
onuo mov Ba deite otnv 006vn TOL TAAUOYPAPOL Elvorl AVLTO TOL

Kataypayate oto frpa 9.
2VVOEGTE TO KOVAAL 2 TOV TOAUOYPAPOL GTNV ££000 TOL PIATPOVL.

Kotaypbyte ovolvtikd (oe yopti millimetré) oto 1010 Owdypoppo to

onpata otV £6000 kot otV €£000 TOV PIATPOUL.

Yuvdéote v €£000 TOL @QIATpOL OTNV  €lG000 TOL  OVIYVELTY|

nmepParlovcag.

Yuvdéote TV €£000 TOL OviyveLTY| TEPPAAAOVCAG GTNV £1GOO0 TOL ETAVE®

Schmitt Trigger.
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Bijpa 22: Eneon 10 xOkAopo Schmitt Trigger avtiotpéper to onuo, eival
amapoiTNTO VO YPNCUYLOTOMGOVLE Kot Tov de0Tepo Schmitt Trigger wote
VOl ETOVOQEPOVLE TO GO GTIV GMGTH TOAMKOTNTA.
Yuvdéote v €000 Tov TpdTOLv Schmitt Trigger omv &icodo TOL
devtepov Schmitt Trigger.
Bipa 23: Xvvdéote topo Vv €£000 TOL de0TEPOL Schmitt Trigger otn povada tov
déxtn (Data Receiver).
TP1
Dout0 ?
Data Tran. | o ASK Mod.
1.8
o e o
Data | Din0 Schmitt Schmitt Sout | Envelope Det. | gj, Sout BPF Sin
Recv. O Trigger2 Triggerl o L o—— o o
ut Sin
h—ﬁf—o—o——@——oj [\
S AL
BePaiwbeite 611 0 dvadikdc apBudg mov gpeaviCetatl ota potevd LED’s
TOV 0EKTN avTIoTOLYKEL 6TOV dLAdIKO aP1BUO TOV OpicaTE GTOV TOUTO.
Bijpa 24: Xe pio oeAido millimetré, kotaypayte amd TAVEO TPOS TO. KAT® OAo TO.
onpata mov epgavitoviat o kabe Pabuida.
Bipa 25: Tomofetote otov moumd O14Qopove GLVOVAGHOVG SLOSIKOV apPOU®V

(myx. 00110011, 00001111, 00111100) wou eréyEre Ot epeaviCovion

ocwotd ota eotevd LED’s tov 6éktn.
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ASKHEH 47

OcwPNTIKO UEPOC:

Meraiiayn Metatomons Lvyvotntag
FSK (Frequency Shift Keying)

H FSK (frequency shift keying) eivor m endpevn péBodoc yneloxng
dwapodpewong mov Bo peretoovpe. H FSK Boocileton oe 600 @opeig (carriers) pe
JdpopeTikn cvuyvotta o kKobévag, oe avtiBeon pe v ASK n omoia dwbétel vav
eopéa. Xt Swpopewon FSK évag amidg miektpovikdg oaxkontng (avaioyikdc,
transistor, 1 A0yiK1 TOAN) €MALYEL €1T€ TOV TPOTO MUITOVIKO Qopéa cvyvotntog F1
vy o dvadikd ymeio "1", gite o devtEPo MUITOVIKO Popéa cuyvotntag F2 yua 1o

dvadko yneio "0", 6Tmg eaiveral oto oyfua 1.

FSK signal
6 T T
0 1 0 1 0

| 1 | | 1
0 0.002 0.004 0.006 0.008 0.01 0.012

2ynuo. 1. Hopaderyuo yneioxns owouoppwons FSK
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H owouoppwon FSK

To dwpopeopévo onua FSK propel va mapaybel pe évav amdd avoroyuod

SLOKOTTY, OTOC POIVETOL GTO TOPAKAT® LAY POLLLLOL:

Qopéag
ovyvotntog F2

Qopéag O
ovyvotntog F1

YN Q. dsdopéva \ F /

10101...

2nuo. 2. Hopaywyn FSK diouoppwong ue ovatoyiko diaxontn

H epedvion tov dvaduod ymeiov "0" avaykalel tov avaloyikd dlokomtn va
emAgEel ™ ovvoeon pe to eopéa cvyvotrog F2, o omoiog eppavifetor otnv ££000

v OAN T d1dpKeLa ToL bit.

Avrtifeta, n gpedavion tov dvadtkov yneiov "1" avaykdlel Tov dakdTTn Vo
emAé€el  odvoeon pe to eopéa cvyvotrog F1, o omoiog eppavifetor otnv ££000

vy OAN TN O1dpkeLa Tov bit.

To onpoaviikdtepo mieovéktnua g FSK dapdpemong eivar 6tt vmhpyet
TAPOLGIO. POPEN GLVEXDGS, evd ot dtapudpemon ASK o gopéag sppaviletor povo
otav petadidoetor to yneio "1".

I'evikad, n péBodog FSK emtpémer v emitevén moAd peyoldtep®V TaYLTTOV

uetadoong o€ oyéon pe v ASK.

Arodrauoppwon FSK ue aviyvevtij nepifpalioveas

To xdxhopa arodoapdpemong g FSK eivar e&icov anid pe avté e ASK.
Amotereitan Paocwkd ond éva Cwovomepatd @iATpo mOL €lval GUVIOVIGUEVO OTN

oLyvoTNTO TOL Popéa Tov ymeiov "1". 'Etot, dtav petadidetor to ymoeio "0" 1 €0dog
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TOL QIATPOL &lval oYeddV UNOEVIKY|. XTN) GULVEYEW LIAPYEL O YVMOOTOS AVIYVEDTHS

wepifdiiovong, okorovBodevog amd 600 kukAopata Schmitt Trigger.
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JTpaKTIKG HEPOG:

2royor Epyactypiroxnc Acknong:

e Anuovpyia tov dtoepopeopévov onpatog FSK

o  durtpdpiopa g ovyvotnrag F1 pe yprion {owvomepatov gidtpov.

o Amnodapdpemwon tov FSK onuatog pe yprion aviyvevtn nepipdAiovcoc.

Anrourovuevoc Eéornlionoc:

e Exmoudevtik) Movéada TPS-3431

e  Tpogpodotikd g Exmadevtikng Movadog

TPS-3431

o TloApoypdeog 000 KavoA®V

o  KoAddwo ocvvdeong
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Aoknon 41

Exmoadevtiky Movddo TPS-3431

To kvxlouoazra FSK the ekraidsvtinyc uovaoog

O oopeic pe ovyvomnteg F1 ko F2 mapdyovior and 10 orokAinpopévo

KoK opa XR-2206, 6mwg paivetal oto Zynuato 3 Kot 4.

+12V

T

+12V

F1 Signal

SYNC. OUT
WAVE OUT
SYMMETRY
SYMMETRY
WAVEFORM
WAVEFORM
BYPASS

120K

+12V  +12V
T o 128
l x_—.;. AMIN
R73S R74 2 MW——|FSKIN
< < =
10K 39K 2 sﬂl I 2 T. CAP
2n }sr—‘— T.CAP
AA 3 IMULT. oUT
20K TR 1
o1 83ltR 0
10 SR77 SR78  SRI9
S10K 210K 4.7K

12

2nuo 3. To kdkAwuo wopaywyns tov popéa F1 (dvadwxo yneio "1")

+12V

+12V
IC
SYNC. OUT
WAVE OUT

SYMMETRY
SYMMETRY
WAVEFORM
WAVEFORM
BYPASS]

+12V 412V
Q@ 1130
1
hmm
R¥ < R91 FSK IN
“}K:' ”K:“ 5 T.CAP
In T lr. cap
ANA 3 IMULT. OUT
'; TR1
1op SRYT SR8 SR
10K 210K i-»t.'rx

12

2nuo 4. To kdkiwuo wopaywyns tov popéa F2 (dvaodwko yneio "0")

Onwg @atvetor, n poévn dpopd tov 600 KUKAOUATOV €ivor 1 Tiunq Tov

nokvetdv C30 kot C34. Zvykekpipéva, 1 Tiun tov C30 givar SimAdoto amd avtiv Tov

C34, pe amotélecua 1 GLYVOTNTO TOL TAPAYETOL OO TO KOKA®UO TOL Xx.4 vo givon

dumAdcio amd VTV ToL XY.3.
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U7
12
14 §2 X 13 —0 ASK QOut
15 X2
11 X3
V 1|l,, Yo FSKOut
— abs 1
F2 Signal [__> I ilys P © +12V
F1 Signal L—~ Nl -8 Ca7
10 7
FSKIn © A VEE
ASK In © 218 vss|-8 T 0-1n
*R31 R32 v
100K £100K ASK and FSK Modulator

Vv

2uo 5. To kdxiouo wopaywyns te FSK owouoppwaons (FSK Modulator)

H mopaymynq tov ofuatog FSK yivetor and tov avaloywd mMAEKTpOViKO

dwkomtn U7, onwg eaivetal oto Zynua 5. Onwg PAEmovpe, 10 1010 0AOKANPpOUEVO

KOKAMLLO YPNCLUOTOIEITOL KOl Y10 TV TTapay®Yyr| Tov onportog s ASK dtopopemong,

OV HEAETGOUE GE Tmpomnyovpevo epyactnpo. O tpdmog mov Asttovpyel awtd 10

KOKA®pa givat oAy amlog:

o Ortav epoppdletar Loywod "0" omv gicodo FSK In, toéte 1 é€odog FSK Out

cuvoéetan e v €icodo YO0, | omola eivar cuvdedepuévn pe o popéa F2. Etot

otV €€0do maipvoovpe T cvyvotnta F2.

e Ortav epapuoletoar Loykd "1" oty gicodo FSK In, tote 1 €£0dog FSK Out

ouvoéetan e Vv €icodo Y1, n omoia eivarl cuvoedepévn pe 1o popéa F1. Etot

otV €£0do maipvoovpe T cvyvotnta F1.

BAénovpe Aowmdv 011 oty é€0do FSK Out maipvovpe gite tov popéa F2, eite

tov eopéa F1, avdioya pe tnv Aoywkn otdBun g eilc66ov FSK In.
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Hewpauaztinny Arodikocio:

Bipa 1:

Brpa 2:

Bipa 3:

Brpa 4:

Bipa S:

Bipa 6:

2VVOEGTE TO TPOPOOOTIKO e TO ekmondevTikd kit TPS-3431.

YuvdéoTe TO TPOPOOOTIKO Gg TTPila Tov NAEKTPIKOD dKTVOV Kot BEoTE oF

Aertovpyia T HOVASO LECH TOV KEVTPIKOL OLOKOTTN).

Yvvoéote Vv €£0do Tov Topmov dedouévev (Data Transmitter) otnv

€l6000 tov drapopewt FSK (FSK Modulator).

TP2
?
Data Tran. |20t FSK Mod.
F1
Din I
o "4 —O Sout

F2

I'vpiote to drokdmtn BIN/QUAD o1t 6éom BIN.

Yvvdéote to kavda 1 (CHI) tov maipoypdeov otnv €icodo Tov
dwpopemt) FSK. TNa v kaAvtepn euepavion tov onuatog oty o0ovn
TOL TOALOYPAPOV, OPIGTE TNV XPOVIKT PACT TOV TOALOYPAPOL GTNV TN
Smsec/div. Befoiwbeite 0TL 01 0KkpodEKTEG TOL TAAUOYPAPOVL £XOVLV TOV
pkpodiakontn ot Béon 10x. Téhog, kdvete Tig akdAovbeg pvBicelg otov

TOALOYPAQO:
[CH1 MENU] — [coupling DC] — [Probe 10x]
[CH2 MENU] — [coupling DC] — [Probe 10x]

Me tovg 8 pKkpodlokOTTEG TOV TOUTOV, OPIcTE TOV JLAOKO OaplBUd

01010101.
Avayvopiote o peTaddopeva bits oty 006vn 10V TOALOYPAPOVL.
Yvvoéote 10 kavdil 2 (CH2) tov maipoypaeov cto onpeio gréyyov TP2.

2mv 006vn topa Tov TOAUOYPAPOL PAETETE Kol TNV KLUOTOUOPPY| TOV

eopéa F2.
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Bipa 7:

B1pa 8:

Bipa 9:

Bipa 10:

Ouunbeite 6Tt oto TP1 vrdpyer o popéag F1, t ovyvotnta tov omoiov
™V glyope LETPNOEL GE TPONyoVEVO epyactiplo mepinov 12.5kHz. Avtdc

0 popéag avtiotoryel 6To dvadko yneio "1" otnv FSK dwapdpomon.
O gopéag F2 oto onpeio eléyyov TP2 avtictotyel oto dvadikd yneio ‘0.

IMa v koAvTtepn eppdvion tov eopéa F2 otnv 066vn tov ToApoypapov,

opiote TV ypoviky| féor tov ToApoypdapov otny Tiun S0usec/div.

Yrodeiln: Koabag ta onuota mov eupavi{oviar oto. 000 Kavalio, Tov
TOAUOYPAPOD OEV EIVOL GUYYPOVIGUEVA. UETALD TOVS (OnAadn 1 avyvoTnTo.
TOV €VOG OEV €IVOL OKEPOIO TOALATAGTIO THS GUYVOTHTOS TOV GALOD) OTOV
opiCovue to Trigger oto éva kavdldi, 10 dllo @aivetor va «Tpéyely. Avto
ovufaivel d10TI 0 TAAUOYPAPOS aVvOavE®VEL GLVEYXWS TNV 08ovy. Xe TéTo1Eg
TEPITTAOOTELS, YPHOIUO. EIVOL 01 EMILOYES TOL moAuoypdpov [RUN/STOP]
ko1 [SINGLE SEQ]. Mg v mpaty, &ovue T OODVOTOTHTA VO
«TOYDEOVUEN THV 000V TOV TALUOYPAPOV TE IO, XPOVIKY OTIYUN, EVOD UE TH

0EVTEPN UTOPODUE VO AVOVEDTOVUE TNV 000V 000 EIVal TOYDUEVN.

Metpriote ko Kataypayte ) ocvyvotnta tov eopéa F2. H cuyvotta

avt| Oa mpénet va eivan tepinov 25kHz (durhdoia tov F1).

MeToKvioTE TOV 0KPOJEKTN TOV KAVaALoD 2 oty €000 TOV S10U0PPMTY|
FSK. AMGEte ko mdAr v ypovikn Béon tov TAALOYPAPOL GTNV TN

Smsec/div.

Kotaypdyte to onpato 6nmg gaivoviat otny 006vn tov TaApoypdeov: o)

MV €16000 TOL SLUHOPPMOTY, Kot ) TNV ££000 TOV SLOUOPPWTY].

[Na mv arokwdwonoinon tov dvadwov yneiov "1", ypnowonolove 10
Covomepatd @idTpo otevig {DVNG oL €lvail GLVTOVICUEVO GTI| GLYVOTNTA
F1. Onowonmote dAAn ocvyvotrta (cvpmepiappavopévne ko e F2)

Bewpeitar "0".
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Bipa 11:

Bipa 12:

Bipa 13:

Bipa 14:

Bipa 15:

Bipa 16:

Yvvoéate v €000 Tov dapopemt) FSK omv gicodo tov {wvomepaton

¢iktpov BPF (band pass filter).

(?
Data Tran. ’_’3““’ FSK Mod.

2]

Sout BPF Sin
Lo

1/\

YVVOEGTE TO KOVAAL 2 TOV TOALOYPAPOV GTNV £1G0J0 TOL PIATPOVL.

To ofjua mov PAénete mpémel va ivor to 1010 pe avTd OV GYESACATE GTO

Prima 9.
YVVOEGTE TO KOVAAL 2 TOV TOALOYPAPOL GTNV ££050 TOL PIATPOVL.

Koataypayte avorvtikd (oe yapti millimetré) 1o 600 onuoata Omwg
eoaivovtol otnv 006vn Tov TaALOYpPAPOL: a) TNV £l6000 TOL PiATPOoVL, Kot

B) v é€odo tov piktpov. E&nyeiote 1 akpifmg kavel edd o @iltpo.

Yvvoéote TV €Eodo TOL @iATpov pe TNV €l6000 TOL AVI(VELTN

nmepIParlovcag.

Yuvdéote v €€0d0 TOL aviyvevtn MEPPAAALOVGOS HE TNV €1G000 TOV

Schmitt Trigger 1.

Emedn o Schmitt Trigger avaotpéeel To onua, Bo ypNoIUOTOMGOVUE TOV
dAlov Schmitt Trigger ywu vo emava@épovpe 1o onuo oty opdn Tov

TOAKOTNTOL.

Yuvdéote v €£000 tov Schmitt Trigger 1 omv €icodo tov Schmitt

Trigger 2.
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<o

11
A

Dout

Bijpa 17: Xvvoéote v €€odo tov Schmitt Trigger 2 otnv €icodo TOL 06K
JEOOUEVMV.
EmBeParnote 6T 0 duadikodg aplfpog mov E16AY0TE GTOVS LKPOSIOKOTTES
TOoL TOUToV epeaviletanr cwotd ota poteva LED’s tov dékt.
TP2
Dout0 P
Data Tran. '_O“ FSK Mod.
F1
Din | Sout
O ( —0
F2
Data | Pin0 Schmitt Schmitt Sout | Envelope Det. | g Sout BPF Sin
Recv. O Trigger2 Trigger1 o <H—o0— o0 -0—
ut Sin J
0 —— O -0

Bipa 18:

Bipa 19:

Ye plo oehida millimetre oyedidote éva €viaio SAYPOUUE 7OV VO
anewovilel 04a Ta onuata Kabdg tepvave amd pio Paduida otnv emoduevn,

LLE TN GEPA, TO £VOL KAT® A0 TO AAAO.

Enavolapete ta frpata 5 €og 18 yia tovg dvadikovg aptBpovg 00110011,
00111100 ka1 00001111 (ywpig va ExvacKESIACETE TO OLOLYPALULOTOL).

[Mapampnote 6t adAdalovtoc tovg apBupovg 01010101, 00110011 o
00001111 oAArdCel ovoaoTikd 1 GLYVOTNTE TOL GNUATOG 6TV ££000 TOL
nounov. Avtd cvpPaiver 016t oty mepintwon tov 01010101 oe KOs
xpovo bit éyovpe aAloyn tg tdong. Avrtibeta, oTNV MEPITTMOOTN TOV
00001111, yo wapdoderypa, n aArayn g téong cvpupaivel kébe 4 ypovoug

bit (01611 éyovpe 4 cuveyopeva "0" kat 4 cuveyduevoug "1M).

EAéyEte edv o mog emmpedler avtd TN Swdwkacio  aviyvevong
nepailovcag. Eivatl o amotehespatikn n aviyvevoon yio v mepintwon

tov 01010101, Tov 00110011 v Tov 00001111; T'eti cvpPaiverl avtod;
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ASKHEH 57

OcwPNTIKO UEPOC:

Avadikny Meraiiayn Meratomong Pdong
BPSK (Binary Phase Shift Keying)

H BPSK (binary phase shift keying) eivoan m emouevn pébodog ynoerokmg
dwapopewong mov Ba peretnoovpe. H BPSK Bacileton oe éva @opéa (carrier) piog
oLYVOTNTOG, OTMG KOl OTNV TEePinTwon g opdpewons ASK. X dapdppwon
BPSK 6pwcg, o popéag eppavileton pe 000 S0QOPETIKEG TILES TNG PACNG: ) I Pdon
naipvel iy 0° oty mepintwon mov petadidetar to dvadikd ymeio "1", ko B) M

eaon maipvel Ty 1807 oty mepintoon mov petadidetor to dvadikd yneio "0",

onmg eaivetal oto oynua 1. Ta Peldkio delyvouv Ta onueion Tov 1 edaon aAAAlEeL

TN
BPSK
6 signal
0 ! 0 1

4

2

0

o |

4t -

% oo 0004% 0006 %oos b1 o012
_______________ I I S

2ynua 1. Hopdoetyuo ynpioxng dioudppwons BPSK
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To swpopewpévo onpo BPSK pmopet va mapoybei pe €vav amdhd avoroykod

SLKOTTY, OTOC POIVETOL GTO TOPAKAT® LAY POLLLLOL:

oopéac F1
@aong 180°

popéog F1 O
oaong 0°

YnoQ. ogdopéva \ F /

2ynua 2. Hopoywyn BPSK diopuoppwmaong e avaloyixo diaxorty

H epgdvion tov dvaduod yneiov "0" avoykdalel tov avaloykd d1oKomnTn va
emiéEel T ovvdeon pe to popéa F1 pe pdon 1807, o omoiog gppaviletor oty ££000

vy OAN TN O1dpkeLa Tov bit.

Avtifeta, n epedvion Tov dvadikov yneiov "1" avaykdlel Tov dwoukdmn va
emiéEel ) obvoeon pe to eopéa F1 pe oaon 0°, o omoiog eppaviletar oty ££0060

v 6AN T Sdpketa Tov bit.

Xapaxtypiotixd tqs BPSK owauopowaons

To onpavtwotepo mheovéktnua g BPSK dapdpemong etvor 6t emttpémet
N HETAOOCT] YNOLOIKADV dEO0UEVDV HE peyarvTepeg Tabtnteg amd Tig FSK kot ASK
uebddovG.

Eniong, om dwwpopewon BPSK 1 cuyvomnta tov gopéa dev alddlel (6mmg
ovpPaiver oty FSK). Avtd éxer cav mAeovéktnuoa 6Ott to onuo BPSK dev
emnpealetal T6G0 TOA) amd EMAEKTIKA GTN cLYVOTNTA KavaAla (frequency selective
channels), 1o omoio. TOPOVCIALOLY  SPOPETIKY  amOKPIoN  TAATOLS  T/Kot

kaBvoTtépnon Yo S1popES CLYVOTNTEC.
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Amooreudppwony BPSK

H oanodwapdpewon tov onpatog BPSK yiveran pe ™ Pondeta pio moing XOR
Kot &vog Pobvmepatod ¢@idtpov (Low Pass Filter — LPF), 6nwg ¢aivetor oto

TOPOKATO GYNLLOL.

Sino A R
| ) ———o Sout

F1 —C

2ynuo 3. To kdxAwuo. amodiouoppwons BPSK

H Aertovpyia Tov xukAdpatog avtod Paciletarl otov mivaka aindeiog g XOR.

A B ouT
0 0 0
0 1 1
1 0 1
1 1 0

Av 1o onjua otV gicodo Sin £xet v 1w edon pe to popéa F1, 101e 1 £€000¢

g mOAng XOR eivon 0.

Avtifeta, av o onpa Sin dtaeépet katd 1807 and o popéa F1, 1ote N £€0d0¢
g mOANg XOR eivon 1.

To diktdmpa avtictaong Kol TuKVeOTN otV ££000 TG TOANG Ttailel To poOro

evoc Pabumepatod @iltpov kol amokOmTEL TIG VYNAEG GLYVOTNTEG TTOV EpPavilovTat

Kot TNV amodtapdpemon tov onpotoc BPSK.

Téhog, éva kOkAopo Schmitt Trigger petatpénel v avoroyiky] €£000 TOL

Babvmepatoh @piltpov o YNEoKO GNa, TPOKOAMVTOS TALTOYPOVE KOl OVTIGTPOPN.
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Av10 glvar emBopuntd, ®ote vo eEQyovpe o apykd Ynelokd dedouéva, Kabmg 1 THAn

XOR gpgpaviCer oy €£000 T0 GLUTANPOUATIKA bits.

O Bpoyos Kicioouaros Paons (PLL)

To kvptotepo mpodPAnua oty amodapdpewon tov BPSK onuartog, sivat 61t
T0 KOKAOUO TOL XyMuatog 3 omottel TV Topovcio 610 OEKTN €VOC TOMKOV
avtiypdeov tov @opéo F1 pe v opdn odon 0°. Avoroylldpevol v QUGIKN
amootoon peta&h mopmoy Kot OEKTY, KotaAafaivoupe Tl amatteitol 101K HEPLUVA
wote vo apaydel o popéag F1 oto déktn pe v 1010 akppodg pdon pe 10 popéa Tov

YPNOLOTOLEL KOt O TOUTOG.

Mo mv mopayoyn tov tomikov avitypdeov tov eopéa F1 oto déktn (local
carrier) ypnoponoleitol Eva e101kd kKhkAmpa mwov ovoudletor PLL (phase locked loop
— Ppoyo¢ KAEIOMUOTOS PATHS), TO OTOI0 OVIYVEVEL KOl KKAEWDMVED) GTI GLYVOTITO KO
™ (Aacn 1oL AapuPavOreVoL GLLOTOG.

MdéMota, 10 wOkAwpo PLL dev emmpedletar amd amodTopeg oALOYEG
ovyvoTNTOG /Kol PAong oto AapPovopevo onua. Emopévmg, ot aAlayég g @Aaonc
a6 0° og 180° oto AauPavouevo onua dev KatacsTpéPovy 1o KAEidmua tov PLL ot
oLYVOTNTA KOl TN PACT] TOV.

To povo mpoPAnua eivar edv moapovolactel pio peydAn oaxoiovbio amd
ovveyoueva "0". Tote, Ta ovveydueva undevikd Bo TPOKAAEGOLV TV TOPOVCIiL TNG
@aong 180° yio peyddo ypovikd SIAGTNU UE OMOTEAEGLO VA, VITAPYEL O KIVOLVOG TO
KOk opa PLL va «kieddoew ot edon 1807 avti ot edon 0°. Tn Asrtovpyio tov

KukAopatog PLL yevikd, kot €01Kd t0 @owvopevo ovtd Oo o PEAETNOOVLUE OF

EMOLEVO EPYACTIPLO.
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JTpaKTIKG HEPOG:

2royor Epyactypiroxnc Acknong:

e Anovpyia tov dtoupopeopévov onpatog BPSK

e Amodiapdpemon pe xprion amodtapopewt BPSK.

Anrourovuevoc Eéornlionoc:

e Exmoudevtiky Movéaoda TPS-3431

o  Tpogpodotikd g Exmadevtikng Movdadog

TPS-3431

o TloaApoypdeog 000 KovoAmv

o  KoAddia ocvvdeong
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Ta kvkiduota BPSK 01au0p@@ons tHS EKTAIdEVTIKIIS HOVAIAS:

O ogopéag ovyvomrag F1 (0nmg eidope Ko o mponyovpeva epyoctnpio)

TapdyeTal amd T0 OAOKANPOUEVO KOKA®po XR-2206, 6Tmg poaivetal oto Zynuo 4.

+12V

+12V

+12V R67
lf 12v s T4 10K F1 Signal
1 11
l I HK—{AMIN SYNC. OUT =3 peo
R73Z R74 S——{FSK IN WAVE OUT A
10K2> 39K 2C30 0 17" Sy cap SYMMETRY [1>-3¢ 7K 120K
n T Sly car SYMMETRY —-%16
R75 3 14
AA MULT. OUT WAVEFORM
7 13 R76
TR 1 WAVEFORM |- A
o TRO BYPASS ———-l—
10 SR77 SR78  SRI9 32
S10K 310K 47K 12 T n

2ynua 4. To koxAwuo wapaywyns tov popéa F1
AvTtog givar 0 popéag pe eaon 0.

H @don tov 180° mapdystal pe avaostpo®n e @dong tov 0° amnd évav TeEAEsTIKO

EVIGYVTN GE GLVOECUOAOYIO AVAGTPEPOVTOG EVIGYLTH, OTTMG POIVETOL GTO YU 5.

+12V
Ro66
10K
R68 ———{> F1 + 180° Signal
10K
F1 00—\ AAA—
R71 R72
100K 100K

2ynuo 5. To kdkiwuo wopaywyns e paons twv 180°
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H tehucn mapaymyn tov onpatoc BPSK yiveton kot wél omd Evav avaroyukod
niektpovikd oSwokomtn U7 (0nwg ko otig pefddovg ASK ko FSK mov eidape oe

TPONYOVUEVO EPYOCTIPLOL), OTMOS PAiveTOL GTO ZyMua 6.

Uit
F1 Signal_—> 12 Ivo x5 PSK Out
F1 + 180° Signal > t 37 g
' 3
Y ———-5(
1ive
S lvi
%2y vop ¢ 0 +12V
Y 4 1y3
1 INH g C51
O ® . A VEE .,
PSK In ' 514 VEE|-3 T oan

100K
BPSK Modulator

2nuo. 6. To kdxiwuo wopaywyns ts BPSK diouoppwons (BPSK Modulator)

O tpdmog mov Asttovpyel avTO TO KOKAMUO Eivat TOAD omAog:

e Ortav epoppdletar oywo "0" omv gicodo PSK In, tote 1 é€odog PSK Out
cuvoéetan pe v gicodo X0, n omola eivar cvvdedepévn pe 1o eopéa F1 pe

eaon 0°.’Etot oty £€0d0 maipvovpe gdorn 0°.

o Ortav epoppdletar Loywo "1" omv gicodo PSK In, toéte 1 é€odog PSK Out
cuvdéetan pe Vv gicodo X3, n omoia eivor cuvdedeuévn pe to gopéa F1 pe

@domn 180°. Etor oty é£0do maipvoupe @don 180°.

BAémovpe Aowmdv, 6t oy €060 PSK Out maipvoupe gite paon 0°, eite gdon 1807,

avaroya pe tnv Aok otdbun g elc6oov PSK In.
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Ta kvkiouata arxodrauopewens BPSK tnc exmordsvtikyc novadac:

H amodiopopemwon tov onuatog BPSK oty exmaidevtikn povéda yiveton amd

10 KOKA®LLO TOL GYNUATOG 7.

104
Sin 3
2
4093
o148 U17D
5 12 11
13
4093 yrves
UL4A 1322 Ve v
BPSK, | 1 1 R47 R49$ Ul6A
In 5 3 12 100K 3 8 LM358
10K3
4093 + K
R48 4093 J_ 2 1 gll:f
100K C17 y
1“ 'R51 4
10K

2mua 7. To koklwuo arorauoppwans BPSK (BPSK Demodulator)

H viomoinon ¢ mdAng XOR yivetan pe tic mbAeg NAND U10A, Ul4A,
U14B, U14D ko1 U17D.

To Babvmepatd @idtpo vAomoteitanr and v avtictaon R47 kot tov mukveo

C17. Téhog, t0 KOKkAopo Schmitt Trigger vAOTOIEITOL OO TOV TEAEGTIKO EVIGYVLTN
Ul6A.
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Hewpauaztinny Arodikocio:

Bipa 1:

Brpa 2:

Bipa 3:

Bipa 4:

Bipa S:

Bipa 6:

2VVOEGTE TO TPOPOOOTIKO e TO ekmondevTikd kit TPS-3431.

YuvdéoTe T0 TPOPOOOTIKO Gg TTPila ToL NAEKTPIKOD dKTVOV Kot BEoTE o€

Aertovpyio T HOVASO LEGM TOL KEVTPIKOD OLOKOTTY).

Yvvoéote Vv €£0d0 ToL TopmoL dedouévev (Data Transmitter) otnv

gl60d0 tov dapopewt BPSK (BPSK Modulator).

P4
?
Data Tran, [29ut0 BPSK Mod.
F10°
Din ]
O 4 —0 Sout
F1 180°

I'vpiote 10 drakdmtn BIN/QUAD o1t 6¢om BIN.

Yuvdéote to kavda 1 (CHI) tov maipoypdeov otnv €i6odo Tov
dwpopewty BPSK. I'a v kadvtepn epedvion tov ofpatog otny o0ovn
TOV TOALOYPAPOL, OpioTE TNV XPOVIKY PAGT TOL TOAUOYPAPOV GTNV TIUN|
Smsec/div. Befoiwbeite 0TL 01 0KkpodEKTEG TOL TAAUOYPAPOVL £YOVLV TOV
pkpodiakontn ot Béon 10x. Téhog, kdvete Tig akdlovbeg pvBicelg otov

TOALOYPAQO:
[CH1 MENU] — [coupling DC] — [Probe 10x]
[CH2 MENU] — [coupling DC] — [Probe 10x]

Me tovg 8 pkpodokdTTEG TOV TOUTOV, OPIcTE TOV SLAOKO apPlOUd

01010101.
Avayvopiote o petadidopeva bits oty 006vn 100 TOALOYPAPOUL.

Yvvoéote Topa 10 Kavait 1 (CHI) tov maApoypdeov oto onpeio eAEyyov

TP1.
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Bipa 7:

B1pa 8:

Bipa 9:

v 006vn Tdpa Tov TOAROYPAPOL Oa TPETEL VO OEITE TNV KLUATOLOPON

Tov @opéa F1.

Mo mv xoAvtepn epedvion tov eopéa F1 otnv 006vn 100 Tokpoypdeov,

opiote TV ypovik Pdorn Tov ToApoypapov otny Tiun S0usec/div.
Yuvvoéate 10 KavaAl 2 (CH2) tov maApoypdeov oto onueio eréyyov TP4.

To TP4 pog epgaviler tov opéa F1 pe odon 180° (é€odog TOL

KUKADLOTOG TOL GYNUATOG S).

Koataypayte oe yapti millimetre 1o ofpato and to 600 onueia eAEYyov,
omwg eaivovior oty 006vn Tov TaApoYpdeov: o) Tov popéa F1 pe pdon

07, kou B) tov opéa F1 pe pdon 180°.

MetoKivioTte ToV aKpOodEKTH TOL KavaAloD 1 oty 16050 ToL S10HoPPWTY|
BPSK (ymoiaxd dedopéva) kat 10 Kavdil 2 oty €£000 TOV SOUOPPM®TN
BPSK (onpa BPSK). AALdEte v ypovikn Paom tov TaApoypaeov otnv

T Smsec/div.

Yrdoeiln: Eov ta onuoto mov eupavi{oviar ota 0o Kovaiia o
TOLUOYPOPOD JEV EIVOL GUYYPOVIGUEVO, UETOLD TOVG (OnAadn n ovyvoTnTa
TOV EVOG OV EIVOL QKEPOIO TOALOTAGOLO THS GUYVOTHTOS TOV GAAOD) OTaV
opilovue to Trigger oto éva kKoveAl, t0 dAlo @oivetar va «Tpéyely. Avto
ovufaivel 010T1 0 TAAUOYPOAPOS avove®VEL avVEXWS THY 0Bovn. Xe Tétoleg
TEPITTWOELS, YPNOIUOG. EIVOL 01 ETIAOYES TOL Taiuoypdpov [RUN/STOP]
kou [SINGLE SEQ]. Me wmv mpaty, Epovue t™ 0LVATOTHTO. VO
«TOYWOGOVUEN TV 000V TOV TAAUOYPOPOV GE Uio. YPOVIKN GTIYUT, EV® UE TH

OEVTEPN UTTOPOVUE VA AVAVEDTOVUE THY 000VH 0G0 EIVaL TOYWUEVY.

Koataypayte oe yopti millimetre to ofjpato OTwg eaivovtal oty 0ovn
TOV TOALOYPAPOV: 0) TNV €l0000 TOVL SOUOPE®TY, Kot B) v €000 TOL

Slopope®T. XPNOLONOLEIGTE TNV TOPATAV® VTOJEEN] Mote va deilete

kaBapd to T ovuPaivel kotd v airayn ard "0" og "1 " ko omwd "1" og

"0". kavovroc Covu ota onueio petafoonc.

82

Jlo\vuépng Kwv/vog TEI SEPPON




Epyootnpio Emkorwwvicrv 11 Aoknon 51 Exmoadevtiky Movddo TPS-3431

Bipa 10:

Bipa 11:

Bipa 12:

Bipa 13:

Yuvoéote v €Eodo tov JSwpopewty BPSK pe v eicodo tov

amodtapopemt BPSK (BPSK Det).

Yuvdéote v £€£060 Tov amodiapopewt| BPSK pe v €icodo tov déktn

JEOOUEVDV.

EmPepormdote 011 0 d00d1KOG ap1OUOG TOL E1GAYUTE GTOVG HKPOSIOKOTTES

oV ToumoL epeoviletar cmotd oto pmtewvd LED’s tov dékt.

TP4
t0
Data Tran. _’:;’" BPSK Mod.
F10"
Din ! Sout

Data Recv.

Din0®
—O‘I_Sout , Sin
o E&=7°

F10°

Ye plo oehMoa millimetré oyedidote évo eviaio Odypoppo mTov va
anewovilel OAa ta onpato Kabmg mepvave and pio Pabuido otnv emduevn,

LLE TN GEPA, TO £VOL KAT® A0 TO AAAO.

Enavolapere ta frpata 5 €og 12 yia tovg dvadikovg aptBpovg 00110011,
00111100 kar 00001111 (ywpic vo EavacyeIACETE TO, SLOYPALLLOTAL).
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ASKHEH 67

OcwPNTIKO UEPOC:

Aragpopixny Meraiiayn Meratomong Pdong
DPSK (Differential Phase Shift Keying)

Onwoc eavnke otv epyaotnplakn doknon 2.05, n pébodoc ynelokng
dwapodpewong Binary Phase Shift keying (BPSK) moapovcialet £va modd onpovtikd
TpoPAnpa. Av 1 axolovBio TOV HETUOWOOUEVOV OEOOUEVOV TEPLEYEL OPKETA
ocvveyouevo dvadikd yneio "1" mpoxvdmTel v EKTEUTOUEVO OO TOV €l UEYAAO
¥povikd dtdonuo Exel otabepn eaon 180°. To yeyovog avtd éxel G GUVETELL TO
KOKAopa aviyvevong edong oto déktn (phase-locked loop - PLL) va «kAedmvew
ecpaipuéva ot eaon 1807. Edv ovpfel avtd, o déktng Ba avayvopilel Ta dvadikd
ynoto avestpappéva, onAadr avti tov "0", Ba avtiapPaveror "1" kot avi tov "1"

Oa avtihappdverar "0".

Mo va amotpéyovpe avtd T0 TPOPANUA, avartdyOnke N HEBOSOG YNPLOKNG
dwpopepmong Awagopikne PSK (differential phase shift keying - DPSK). Katd
péBodo avtn, ta dvadtkd ynoia '0, TPOKAAOVV AVTIGTPOEN TNG PAGNS TOL PEPOVTOC,

eVO o dvadkd ynoia "1" dev Eyouvv Kapia ETiOPOCT GTO PEPOV.

'Etol, 6tav 6to @épov aviyvehlovpEe aAlOyn TG PACNS 0VTO onuaivel 0Tt £xet
uetadobet to "0". Av dev mopatnpNoovUE ANy OTN QGACT TOL PEPOVTOG, AVTO

onupaivel 6t petaddOnke o "1".

Me avt ™ pébodo, amopevyovpe t0 TPOPANUE TOL KAEWMUATOG TOL OEKTN

ot AdBog pdon wg e&nc.

Edv vrépéer pio apretd peydin akorovdio amd dvadikd ynoeio "0", n edon
ToVv QEpovtog Ba aAlalel oe kdBe mepiodo bit. To kKOKAwUA OPMOS aviyvevong @dong
tov 0éktn (PLL) éxer pio otabepd xpovov apketdv meptddmv bit, pe amotélecua ot
YPNYOPES aALaYEG Phong va unv to ennpedlovv. ‘Etot, n akolovbia tov cuveyopeveov

"0", dev Ba ekTpéyet To kuKAmua PLL.
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Edv mapovoiaotel pia peydAn axoiovbio and cvveyodueva dvadikd ynoeio "1",
N edon tov eépovtog Bao mapapeivel otabepn Yoo LEYOAN YPOVIKN TEPIOd0, YWOPIg
oNAadn v gpedvion aAloy®dv eAacnc. Avtd onpaivel 0Tt T0 KOKAOUO OViYVELONG
¢@aong PLL oto déktn Ba ouyypoviotel pe to gépov kat dev Ba aviyvedoel aliayn
(QAoTG.

Me dAla Aoy, axopa kot av 1 akolovdio twv cuveyduevov "1" counéoet pe
eaon eépovtog 1807 kot o aviyvevtig eaong PLL avayvmpicel eceaipévo ) @don
oV QPépoviog g 07, maporo avtd dev Bo onuatodotiost oAAaynq @daons, Gpa Ta

dvadikd ynoia o avayvopietovy opbd og "1".
To kvxiwpa owwpuoppwons DPSK

To KdKAwpo mov mapdyst ™ ynoeakn dapdpemon DPSK aroteleiton amd 2
Babuidec. H mpodm eivon pio Aoywn moAn NOT 1 omoio avtiotpépel tor dvadKd
ynoio mov tpokeltor vo ekmepeBoiv, n devtepn eivan va flip-flop tomov Toggle (T-
FF) mov otV €i6006 tov déxetar v €€0d0 g mHAng NOT. Katdmv akorovbel évag

TOTTIKOG dtopopemTic BPSK.

. Dout Din | BPSK Mod.
Sin O—DD—— 1 4 Qr——o iy —O Sout

T-FF
CK

Clock

2ynuo 1. MéBodog mapaywyns e drouoppwons DPSK

To kOKAopo avtd oVoLoTIKG exTeAEl pia Tpo-enesepyacio (pre-processing)
oTo YNOKE oegdopéva mov mpokertor vo. ekmep@Bovv. Katomv, n €£000¢ TOL
KukAopatog topaywyng DPSK oonyeiton o évav copPatikd dwapopemt) BPSK, o
omoiog avorapPdvel vo SLOHOPPAOGEL TN (AGT TOL EEPOVTOG G OVO0 (2) JaKPITES

Tipég, 0% xan 1807,

To T-FF Aertovpyei pe tov €€ng tpodmo: €dv n €i60d0¢ tov eivan "0", tote M

£€000¢G ToVL mopapEVEL apETAPANTN o€ KdBe TaALO poroylov, evd €dv 1 €l6odog ivar
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"I'" Tote M €€006¢ Tov ALALEL katdoTaon (amd "'O" og "1" 1 amd "1" og "O") oe kGO

TAALO POAOYLOV.

Emedn opwc vdpyet kot 1 woAn avactpoeng NOT oty gicodo tov flip-flop
N Aertovpyio TOV KVKAGUOTOG givatl ) avtiotpoon. ‘Etot, mapovcidlel petafoin g
KOTAGTAONG TOL UOVO OTOV TO. LKA Yn@io Tov TPOKEITOL Vo, EKTEUPOOVV Exouv
T "0". Avtifeta, to Svadikd ynoia "1" apnvovv v ££odo tov flip-flip otnv idwa

KOTAGTOOT).

Inuewwote, 61t o1 TOAUOL poloylov mov Tpogodotovv to flip-flop eivon

OLYYPOVIGUEVOL PLE TNV TTEPIodo ToL KAbE bit.
To kb¥xiwpa amodauoppwens DPSK

To koKAopo amodapopewong DPSK oto déktn ypnowomotet éva flip-flip
tomov D cav kvpro eEdptnud tov, o€ ovvepyacio pe pia Aoywkn moOAn XNOR
(exclusive NOR), 6nwg paiveton oto oynua 3.

H e&loodog tov D-FF tpogodoteiton amd tv €E0do evdg  Tumikon
arodopopemt) BPSK, o omoiog aviyveder v Tiunq g @AoNS TOV (QEPOVTOC

oLYKPIvovTag To pe T cvuyvotnTa avogopag F1.

N
Sin 0— BPSKMod. | Dino I D Q—)D_QM

Clock

2ynuo. 2. H uébooog omodiouoppwons DPSK

To D-FF o¢ avtd to xdxhopo mailer to pOAO €vOC oTOlEiOL UVAUNG UE
kabvotépnon pio mepiodo bit. ‘Etol, avd mdoa otiyun, oty €£odo tov D-FF
eupaviCetan 1 mponyovuevy KOTAoTAOT TG €16000V TOL, ONAAdY NG ££000VL TOV

arodwopopemty BPSK.
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To xkoKAopa avtd mepiéyel ko pio TOAN XNOR, 1 omoia €xel Tov akdiovbo

nivako aAnfeiog:

A B ouT
0 0 1
0 1 0
1 0 0
1 1 1

H moAn XNOR eivor €161 ovvoedepnévn dGTE Vo GLYKPIVEL TNV TPEXOVOO.
Katdotaon tov amodwpopewt| BPSK (eicodoc D-FF) pe tmv mpomyovpevn tov
katdotoon (é£odog D-FF). Otav 1 tpéyovcsa dvadikn KatdoToon eival S1opopeTIK|
a6 v mponyovuevn, n mOAN XNOR diver €060 "0", Otav 1 tpéyovoa kaTdoTOoN

elvat 10w pe v wponyovpevn, tote n wOAN XNOR odivel oty £€0do "1".

BAénovpe étol 611 oA XNOR eppavilet oty €006 g Tar dvoditkd yneio

OV EKTEPPOMKOV OTTO TOV TOUTO.
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JTpaKTIKG HEPOG:

2royor Epyactypiroxnc Acknong:

e Anovpyia tov dtoupopeopévov onpatog DPSK

o  durtpdpiopa g ovyvotntag F1 pe yprion otevov {ovomepatod ¢piltpov

o Amodiapdpemon pe xprion amodtapopewt DPSK.

Anrourovuevoc Eéornlionoc:

e Exmoudevtiky Movéaoda TPS-3431

e  Tpogpodotikd g Exmadevtikng Movdadog

TPS-3431

o TloApoypdeog 000 KovoAmV

o  KoAddwa ocvvoeonc
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To kvxiouoata DPSK drouopowonc tng exrmoudevtikyg uovaoas TPS-3431:

DPSK In O——¢ —
R36 e L i C50
100K 0.1y
U17A
4093
3 U12A
3
"{? 17 Q %““—0 DPSK Out
Q —X
TX CLK > 24 cx il 7 e
- K GND | 3
T13 :
JKRST > |

2nuo 3. To kdkAwuo wopaywyns e otouoppwons DPSK tov exmaidevtikod kit

[Mapammpnote 611t to T -FF oymuarieton pe ) ypnon evog JK-FF ko v
évaon tov e10dmv K kat J, 161 dote K =J. O avaoctpopéoc viomoteitol pe pio moAn
NAND.

Ta kvkiouata arxodrauopewons DPSK tne ekrardcvtinnc uovaooc TPS-3431:

(@] [
DPSK
m O
U19B
6 U19A
RS6 s 1 3 '
74HC107 |
4093
U19B =
85 3 0 5 5 4 '
8 2olcix s
) 10 10 =
9 K Qo0 4093 13 1190 Vv

P9
@093
RX CLK J

JK RST >

2ynua 4. To kokiowua amwooiouoppwans DPSK th¢ ekmoudevtikng povaoag

[Mapapnote 61t 10 D-FF oynuotiletoar pe t ypnon evog JK-FF ko
yxpnon evog avaotpopéa (NOT), étor wote K =J. O avaotpogéag viomoteital pe pio

moAn NAND. Erniong, n moAn XNOR vionoteitan pe téooepig (4) mbieg NAND.
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Hewpauaztinny Arodikocio:

Bipa 1: Zvvdéote 10 Tpo@odoTikd pe to ekmondevtikd kit TPS- 3431.

Bipa 2: Xvvdéote 10 Tpo@odotikd og mpila Tov niekTpikol diktdov ko Béote og

Aertovpyio T HOVASO LECH TOV KEVIPIKOL SLOKOTTTN.

Bijpa 3: Zuvdéote v €000 Tov moumov dedouévav (Data Transmitter) otnv €ic0d0

tov Swpoppwt) DPSK (DPSK Modulator).

TP3
?
Data Tran. Pé)ut() DPSK Mod.
Din T-FF
G"—Do— CK O Dout
|
CLK

I'vpiote 10 Srokdmtn BIN/QUAD o1t 6¢om BIN.

Bipa 4: Xuvdéote 1o kavai 1 (CHI) tov moApoypdeov oty £€£080 TOV S10U0PP®TY
DPSK.

Bipa 5: T v kahdtepn peavion Tov onpatog otnv 006vn To0v TaALoypaeov,
opiote TV ypovikn Pdon Tov ToApoypdeov omnv TR Smsec/diy.
Befaiwbeite 011 0ot 0KPOOEKTEC TOL  WOAUOYPAQPOL  EYOLV  TOV
pikpodtokomtn otn 0éon 10X Télog, kavete T1g akdAovOeg puBuicelg otov

TOALOYPAPO:
[CH1 MENU] — [coupling DC] — [Probe 10x]
[CH2 MENU] — [coupling DC] — [Probe 10x]

Bijpa 6: Mg tou¢ 8 pHikpodtokOmTEG TOL TOUTOV, OPIGTE TOV OLOOKO APOUd

01010101.
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[Mapanpnote kot Kataypayte o onpa e£6d60v Tov dapopemty DPSK.
Bipa 7: Mg toug 8 pikpodiakontes, opiote tov dvaotkd apBud 00001111.

[Mopatnpnote Ko kataypayte 1o onpa £660v tov dapopemty DPSK.
Bipa 8:  Mze toug 8 pikpodiakonteg, opiote tov dvadtkd aptBud 00011111,

[Mapanpnote kot Kataypayte o onpa e£6d0v tov dtapopemty DPSK.

Bipa 9: Xuvvdéote v €000 tov Sapopemt DPSK oty gicodo tov dapopemt
BPSK (BPSK Mod).

Bipa 10: Xvvdéote 1o kavai 2 (CH2) tov maApoypdeov oty €060 ToV

dopopemti BPSK.
TP3 TP4
' ?
Data Tran, | 2000 DPSK Mod. BPSK Mod.

F10° l
. T-FF .
Din Dout Din Sout
o——[ o Fe) o Lo
CK . "{
|

CLK F1 180°

Bipo 11: Me toug 8 pukpodiokdntes, opiote Tov dvadkd aptduo 11000011.

Bipa 12: Kotaypdyte to ofjpota omd to S00 KavAAld TOV TOAUOYPAPOV: o) TNV

¢€o00o tov dtpopemt) DPSK, kot B) v é€0d0 Tov dapoppwt BPSK.

Bnipa 13: Xuvdéote v ££0d0 tov dapopemti) BPSK oty gicodo tov
arodwapopemt) BPSK (BPSK Demod).

Bipa 14: Xuvvdéote v £€060 ToL amodiapopewt] BPSK oty gicodo tov

anodtapopemt) DPSK (DPSK Demod).

Bipa 15: Xvvdéote v £€€0d0 tov amodiapoppmt) DPSK oty gicodo tov déktn
ynolkov dedopévov (Data Recv).
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[Mapampnote kol eAéyEte Ot To0 dvadikd ynoeio mov Béoate otovg 8

LKPOOOKOTTEG TOL TOUTOV epavifoviar cav EOTEWVEG evoeilels ota

LED' s tov déktn.

Data

Recy.

Data Tran.

Dout0

—o
_L""'
O

Din0 Dout

DPSK Det.

= o

I

Sout
-0 —

TP3 TP4
? 72
DPSK Mod. BPSK Mod.
F10°
T-¥F Dout |
|>° CK e — ¢
I |
CLK F1180°
"BPSK Det.
Din  Sout oy -
Fo— o1
F10°

Bijpa 16: Xyedidote avalvtikd oe yapti millimetré og évo evioio SIOypoppo oo

TOVO TPOG TOL KAT® OAC TO CUOTO OTN OLOPOUT] TOV GNUOTOG OO TOV

mound €m¢ to O€KTN kKo OAeg T evolbpeces Pabuideg (cvvolkd S

ONUOTAL).

Bipa 17:

00001111 ka1 00111100.

93

Eravaidapete to Prpa 16 yio toug Svadikovg apiBuovg 00110011,

TE.I SEPPQN

JloAvuépns Kwv/vog




ASKHEZH 7



Epyootnpio Emkorwwvicrv 11 Aoknon 79 Exmoadevtiky Movddo TPS-3431

ASKHEH 71

OewpPnTIKO PEPOG:

OpOoywvikiy Metaiiayn Mertatomong Paons
OPSK (Quadrature Phase Shift Keying)

To kOpo mpoPAnua pe v BPSK kot v DPSK eivar 611 i taydmra g
petddoons dedopEvev tepropiletoan oe £va cuykekpipévo vpog Lavne. ‘Evag tpomog
avénong tTov puipoL TV SLAOIKAOV JEGOUEVOV YMPIG adBENON TOVL OTOLTOVLEVOL
g0povg {dvNng yla tn HeTO0oN TOL GNHATOS £ival 1 KOIKOTOINGT TEPIGGOTEPMY TOV
1 bit avd petafoin @dong. Ymhpyet o petoforr] cupforov yo kdbe petafoln bit
Kot emopévag to baud rate givol To 1010 pe to bit rate. v BPSK kow DPSK, kd0e
dvadikd bit mapdyel pia cvykekpyuévn petafoin edong. Eivor emiong ovvarn m
XPNOOTOINCT GUVOLAGU®Y V0 1 TeplocdHTeEpwV bits yuoo kiBe GLYKEKPUEYT
oAloBnon edong. Xvvenmg, pa petafoin cvpPforov (oAicOnon @daong) pmopetl va
maplotd ToAAd bits. Mmopovpe va kwdukoromcovpe tepiocotepa bits avé baud. To
bit rate g petapopds dedopévav umopel vo eivon peyaAvtepo and to baud rate, evod

T0 oNpa Ogv KataAapPavel teplocdtepo €0pog LdvNG.

IMa va yiver avtd ypnoonoteiton éva cvotnua mwov givoan yvootd cov PSK 4-
eacemv 1 QPSK (Quadrature PSK). Xtnv QPSK, xa0e L{evyog d10d0(1KdV ynelokmv
bits, otV exmeunduevn AEEN, OVTIOTOKEL GE O GLYKEKPIUEVT GAoT. ADo dvadkd
bits (0 ko 1) pmopovv va ddcovv 4 dtapopetikovg cuvovacpovs (00, 01, 10 ko 11).
Kd&Be Cevyoc bits kaleiton bidit kol mopioToton He pio GUYKEKPUEVT GdoT. MeTa&y
kaBe (edyovg bits umopei vo vdpyet odicOnon @dong 90°. T mapdderypa, sivat
ocuvndopévo va ypnotpomolovvtal oMoONGES (ACES OV KAAVTTTOLV OAO TOV
TPLyoVopeTpikod kOkAo (0°, 90°, 180° kar 270° ) 1 kot omo1ovdAmoTe GAAO cLVILAGUO
ue Vv mpovmdoeon o011 Ba Eyovv dwapopd edong 90° ommg Tic 45°, 135°, 225° kot
315° Avtde, Oumg, o Tpoémoc oAlicOnong ¢@donc eivor apketd dbokolog oTnv
aviyvevuon UG KOl O OVIXVELTNG 0V TPEMEL V. avoyvopicel, Hovo TV oAicOnon
eaong (oe amdAvT TYN) oAAG Ko TV devbuvon g petatdmiong kabmg n yovia
v 90° kat Twv 270° (-90°) £xovv Vv (810 petatdmion edong alid 1 pio givan Betikn

KO 1) GAAN 0pVNTIKY.
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Evolhoktikd ywoo T1g petotomicelg g @dong, ommv QPSK  umopsi va
YPNGIUOTOMOEL TO HIGO TOL TPLYOVOUETPIKOD KOKAOL, dnh. ot yavieg 0°, 60°, 120° kot
180°. Qotdoo, enedf | amodiapdpemcn tov QPSK umopei va yiver ToAd amhd péow
woag woAng XOR givar Suvotd va ¥pNGIHOTOGOVLE TIG HETATOTIGES pdong Tov 0°,
-60°, 120° ko 180° TV omoimv 1 cvumePLPopPd givar dpota pe ot Tav 0°, 60°, 120°

ko 180°.

Emndéov, otV nepintmon mov ypnoiponolodcaue Tov cuvdvacud tmv 0°, 60°,
120° xou 180° Ba ypelalopactay évav TEAESTIKO EVIGYVLTH Yo THV AVAGTPOPN TNG
@dong tov nutovikod eopéa (F1) and 0° oe 180° ko 800 TEAEGTIKOVG EVIGYVTEC Y10

™V petaromion e dong tov eopéa amd 0° og 60° kar 120° avtictouyo.

XV mepintoon de tov cuvdvacpov tov 0°, -60°, 120° ko 180° yperaldpacte
EVaV TELESTIKO EVIGYVTH Y100 TNV UETATOTION TG PAong Tov gopéa amd 0° og -60° kot
V0 TEAECTIKOVG EVIOYLTEG GE CLVOEGHOAOYIO avasTpEPovTog evicyvth. H @don tov
180° mapdyetar and tov nuitovikd gopéa (F1) pdong 0° 6nmg ka1 oty mepintmon
tov BPSK, ev® 1 olicOnon @dong tov 120° emttuyydvetarl pe TV ovacTpo@r TG

Paong Tov —60° HEc® TOL SEVTEPOV AVUCTPEPOVTOG EVIGYVTH.

Xapoxtypiotika tns QPSK owoeuopowons
To dwpopeopévo onuo QPSK umopel va mapaydel pe évav anid avoroykod

SLKOTTY), OTWG POIVETOL GTO TOPAKATD OLAYPOLLLOL:

oz | [V -

popiog F1
Qoo 130°

popiog F1
Qacng 120 °

popsog F1
pacns 60 ¢

T OVIHOS
)

popzog F1
@ ocng 0°

WY . & E50 EV

i WA

2mua 1. Hapoywyn QPSK diouoppwaong e avoloyiko o1oxkonty
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N HEG® EVOG YNOLOKOV TOAVTAEKTY OWG PAIVETAL GTO TAPOKAT® SLAYPOLLLOL:

gopag F1
pdeng 130°

gopgas F1
paog 120 °

gpoapias F1
PAFIG 6O 0

o | VU =

gopeug F1

e 0

L]

X1

5. Out

WP . & S50 pE v

10lol. ..

2mua 2. Hapoywyn QPSK diouoppwaong e wyneioxo moAvmiéktn

To «&be Cevyog twv bit (bidit) "00",

"01", "10" wor "11" petadidetan

dlopopedvovTag TV edon tov nutovikod eopéa F1 xatd 0°, -60°, 120° kot 180°

avticTorya.

‘Etot, pe v pnébodo QPSK emtvyydvoovpe petdadoon dedopévov e SImAAGLo

pLOUG o€ oyéomn e TIc AAAeC HeBBOOVG.

Amooreudppwon QPSK

H anodiapdpewon tov onpatog QPSK yiveton pe t Bondeta pio moing XOR

kot &vog Pobvmepatod ¢@idtpov (Low Pass Filter — LPF), 6nwg ¢aivetor oto

TOPOKATO GYYLLOL.

Sinc

F10°

——0 Sout

2ynuo. 3. To kdxAwuo amodiouoppwong QPSK
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H Aertovpyia tov kukAdpoTog avtov Paciletatl otov wivaka aindeiog g XOR.

A B ouT
0 0 0
0 1 1
1 0 1
1 1 0

Av 1o ofjpa oty €i60d0 Sin dev Tapovctdlel dtapopd dong pe o popéa F1,

N téomn oy ££odo g THANG XOR Ba eivar OV.

Avrtifeta, 600 peyalvtepn eivor n acvppovie eacng tov onpotog Sin ond
tov nutovikd eopéa F1, t6co peyaddtepo o unkog Oa eivar 1o opboywvikd koo

otV €£000 ™ muAng XOR.

2y ocvvéyew, 10 OIKTVOUA aviiotaons kot mukvot (RC) omv é€0do g
TOANG petatpénetl Ty Tdom oty €600 g mOANg o€ DC thom, mhdtovg avdAioyo pe

TO UNKOG TOL 0pHoymVIKOD KOHOTOC.

H £€£0d0g tov RC @idtpov cuvvdéeton oe TPELS TEAEGTIKOVS EVIGYVTEG KOl O
kaBévoc amd avtovg ovykpiver v €£000 TOL @iATpov pE TNV SIKN TOL TAOM
avapopdc. Ot £€£0001 TV EVIGYLTMOV GLVOEOVTAL GE VO AOYIKO KUKA®MLO 1) ££000G TOVL
omoiov mapdyel To avtiotorya bit dedouévov (dibit). H ovvdeoporoyio mov

YPMNOLOTOIEITOL PAIVETOL GTO TAPUKAT® YN LLO.

S——

+
>
— A1 —0 Dout0
.~ F10° C— Logic
L_._‘ V, Circuit
—~—0 Doutl
Vl:i >

2ynuo 4. To kdxAwuo amodiouoppwong QPSK
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JIOXKTIKO UEPOC:

2royor Epyactypiloxnc Acknong:

e Anuovpyia Tov dtopopempévov onpatog QPSK

o Amodapdpemon pe xpnomn amodiapopemntn QPSK.

Amaurovuevoc Eéoniiouoc:

e Exnmodevtikr) Movéoa TPS-3431

e  Tpogpodotikd g Exmadevtikng Movadog

TPS-3431

o TloApoypdeog 000 KavoldV

e  Kolddw c0vdeoNC
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To kvkiwua OPSK orauopowenc tyc exraiosvtinnc uovaoos TPS-3431:

F1 Signall 2% XF2—— 0 QPSK Out
F1 + (-60°) Signall 5 X1
F1 + 120° Signat | T8 ot
F1 + 180° Signal > X3 3 N
S—Llvo Y
X 16
X—¥2 VDD O +12V
X—¥ . ci8
10 INH [ 0.1
QPSK InB & 5 A VEE . T
QPSK In1O—+ B VS
\V%
2’ R33
R34 < 100K
1MWK
:;7 QPSK Modulator
V

To kdxkAopa, g exmodevtikn povadag TPS-3431, mov ypnoyomoteiton yio
v petatdmon g edong tov muitovikov @opéa F1 kord 120° @aiveton o710
nopakdto oxédo. Apyikd o gopéac F1 0° @dong petatomiletar kotd —60° ot

aKkoAoVOmE ovaoTpEPeTOL MOTE Va Exovpe nuitovikd eopéa F1 120° pdonc.

+12V
+12V TPS
S o
RS0
10K s
U31B
~J{_TLO72
sl 7
ol >—<D F1 + 120° Signal
RS1
10K .
RAS2 RBS2 R83 V Rss
6.8K 6.8K 10K 47K
AN\ AAA AAA A
CAssl CB33 _L
in 2n
+12V TP6
S o
RS87
10K 3
U31A
I TLO72
3 + 1
2 - > F1 + 60° Signal
R92
10K .
L AAA AAA
RS R96
100K 100K
100
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To kvxiwua OPSK arodiouopowenc ths ekxaiocvtinnc uovaooc TPS-3431:

+12V
o]

LD e

QPSK In O—e— 11

R41
100K

F1 Signal D_T

R42

+12V

R0 112V
10K

U168

13U20D

100K

g LM338
7

%10]\’ +12V

U13B
SRTS\LMSSS
T .
7 oQPSK
- Out 1
QPSK Phase Detector
[Moapamdve, n moAn XOR 100 amodiopop@mti vAomoteitat pe moieg NAND.
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Hewpauazikny Aiadikoocio:

Bipa 1:

Bipa 2:

Bipa 3:

YVVOEGTE TO TPOPOSOTIKO LE TO EKTOOEVTIKO Kit TPS-3431.

2VVOEGTE TO TPOPOSOTIKO o€ TPila TOL NAEKTPIKOL OIKTVOV Ko BE0TE o€

Aertovpyio T LOVAdO LEGM TOVL KEVIPIKOD OLOKOTTY).

Yuvdéote TG €£0d0vg Tov Toumov dedopévav (Data Transmitter) Dout(
kot Doutlotig €i16660vg Din0 kot Dinl tov dwpopeoty QPSK (QPSK

Modulator), avtictoya.

TPS TP6
? ¢
Data Tran. _Dooutﬁ ‘ QPSK Mod.
Lo — Din0 F160° F1120°

Doutl & (L (]3
MUX e ?Y._T—“o Sout
ol |

Din1 F10° F1 180°

Bipa 4:

Bipa S:

Bipa 6:

I'vpiote 10 drokdmtn BIN/QUAD o1t 6éom QUAD.
Yuvdéote 10 kovad 1 (CH1) tov makpoypdeov onueio eréyyov TP1.

2nv 006V TOPa TOL TOALOYPAPOL Ba TPEMEL Vo Oeite TNV KLLUTOHOPOT|

tov @opéa F1.
Yvvoéate 10 Kavaal 2 (CH2) tov maAipoypdpov onueio exéyyov TP4.

2mnv 006V TOpa TOL TOALOYPAPOL Ba TPEmEL Vo, Ogite TNV KLLATOLOPOT|

oV popéa F1 pe peratdmon edong 180°.

Yxeodwbote, oe yopti millimetre, TIG KLUOTOHOPPEG OM®G  axplPadg

epeavifovrat otnv 006vn Tov TAALOYPAPOV.

Yvvdéote Topa 10 Kavait 2 (CH2) tov maApoypdeov oto onpeio eAEyyov

TPS.
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Bipa 7:

B1pa 8:

Bipa 9:

Bipa 10:

Bipa 11:

2nv 006V TOPa TOL TOALOYPAPOL Ba TPETEL Vo Oeite TNV KLLOTOHOPPT|

toV popéa F1 pe petoromion edaong 120°.

Yxeobote, oe yopti millimetre, ™V KOpOTOROPON OM®G axplPadg

enpaviCetar 6Ty 006vN TOL TEALOYPAPOVL.
Yvvdéote 10 kovad 2 (CH2) tov maipoypdeov oto onueio eréyyov TP6.

Xy 006vn Tdpa Tov TOALOYPAPOL Oa TPETEL VO OEITE TNV KLUATOLOPON

oV opéa F1 pe petotdmon edong -60° (300°).

Yyeddote, oe yopti millimetre, ™V KopoTOpOpP] OM®S KPS

enpaviCetor 6Ty 006vn TOL TEALOYPAPOUL.

Me 1t0UG¢ 8 pHIKPOSWOKONMTEG TOV TOUTOV, OpicTE TOV OLAOIKO 0plOud

00011011.

Yvvdéote 10 Kovair 1 (CHI) tov makpoypdeov oto onpeio eréyyov TP3

(the transmitter clock).

Yvvdéote to kavdi 2 (CH2) tov maAipoypdeov oty gicodo Din0 tov

dwpoppmtiy QPSK.

Avayvopiocte o petaddopeva bits tov Kavaiiov 2 (CH2) oty 006vn tov

TOALOYPAPOV GE GYECT LLE TOLG TOALOVG TOV POAOYLOV.

IMa v xoddtepn epedvion Tov onpatog otnv 086vn ToV TOALOYPAPOV,

petafdidetal KatdAAnia v xpovikn faon (msec/div) tov TaApoypAPOv.

Yvvoéote 10 kaval 2 (CH2) tov moaipoyphgov otnv gicodo Dinl tov

dwpopemty QPSK.

Avayvopiote Ta petadiddpeva bits tov kavaiiov 2 (CH2) oty 006vn tov

TOALOYPAPOV GE GYECT LE TOVG TOALOVS TOL POAOYLOV.

Yyeddote, o yopti millimetre, TIG KULOTOLOPOES TOV POAOYLOV KO TIC
e€0dovg tov mopumol dedopévev (Data Transmitter), Dout0 kot Doutl,

ommg akpPmg eppavifovior otnv 006 vn ToL TAALOYPEPOV.
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Bipa 12:

Bipa 13:

Bipa 14:

Yuvdéote 10 kavéda 2 (CH2) tov moApoypdeov otnv €5000 TOL

dwpopemty QPSK.

To onua €£6dov dev eivar otabepd. Elvar moAd dvokoro vo deite Tig
oAAOYEG TV QACE®V €MEWN O PLOUOS TV Oedouévav glval TOAD
HIKpOTEPOG Omd TNV cuyvoTnTa Tov onuatoc. [liEote apkeTég POpEg 10
kovuni Run/Stop tov mTaApoypdoov dote va Tay®GETe TV 000VH TOL Kot

V0L TOPATNPNOETE ETCL TIG AAAAYES TOV PAGEMV.

tov  dwpopeot) QPSK omv elcodo tov

Yvvdéote Vv €Eodo

amodwapopemty QPSK.

Yuvoéote TG €£000vg TOoL amodlapopemt] QPSK otig avrictoyyeg

e10600v¢ (Din0 kot Dinl) tov dékn dedopévmv.

TPS TP6
? ?
Data Tran. _%out() QPSK Mod.
0 —— Dino F1 60° F1 120°
Doutl L 0— (L (L
MUX Sout
n j 2 f O
o i
Dinl F1 09 F1 1800
i BPSK Det.
Data Recy. |Din0 Sin
_O——l_DoO“tO . >
pEC—{ ((
Dinl
—o—L_D{())utl
F1¢°

Bipa 15:

Bipa 16:

EmPepormdote 0T1 0 d00d1KOS ap1OUOG IOV EIGAYUTE GTOVG HUKPOSIOKOTTES

10V Topumo¥ epPaviletar cwotd ota potevd LED’s tov dék.

Yvvdéote 10 kKavai 1 (CHI) tov moApoypdoov oto onueio eréyyov TP9

(the receiver clock).

Yvvoéote 10 KavaAl 2 (CH2) tov moipoypdeov oy gicodo Din0 tov

OEKTT OedopEVOV.
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2y 006vn topa Tov TaApoypdeov, oto koviil 2 (CH2), Ba mpénet va

deite ta ANeOEvTa dedopéva COLPOVA [LE TOVG TAALOVS TOL POAOYLO0V.

Bijpa 17: Xvvdéote 10 koval 2 (CH2) tov maipoypdoov oty gicodo Dinl tov

OEKTT OedopEVOV.

2y 006vn topa Tov TaApoypdeov, oto koviil 2 (CH2), Ba mpénel va

deite ta ANeOEvTa dedopéva COLPOVA [LE TOVG TAALOVS TOL POAOYLO0V.

Yyedbote, o yapti millimetre, TIC KOUATOUOPPES TOL POLOYOD KOl TIG
g£odovg tov amodtapopemt QPSK, Doutd kot Doutl, 6mwg akpiBag

enpaviCovtor onv 006vn T0L TAALOYPAPOV.

Bipa 18: EnavaidBerte to rpoata 9-17 yio toug dvadikovg aptBpodg 00110011 ko
11100100 (xwpic va Eavaoyedidoete To dtoypappoTa).
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ANAPOPA EPTAZTHPIOY
EIJITKOINONIES 11

Xrovdootic Opddac:
Enovopo Ovopa AM. E&aunvo  Ymoypaon

Anavtiosig:

2vveyiote oT0 TOW UEPOS THS TEAIDAG



ANAPOPA EPTAZTHPIOY
EIJITKOINONIES 11

Xrovdootic Opddac:
Enovopo Ovopa AM. E&aunvo  Ymoypaon

Anavtiosig:

2vveyiote oT0 TOW UEPOS THS TEAIDAG
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ANAPOPA EPTAZTHPIOY
EIJITKOINONIES 11

Xrovdootic Opddac:
Enovopo Ovopa AM. E&aunvo  Ymoypaon

Anavtiosig:

2vveyiote oT0 TOW UEPOS THS TEAIDAG
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ANAPOPA EPTAZTHPIOY
EIJITKOINONIES 11

Xrovdootic Opddac:
Enovopo Ovopa AM. E&aunvo  Ymoypaon

Anavtiosig:

2vveyiote oT0 TOW UEPOS THS TEAIDAG
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ANAPOPA EPTAZTHPIOY
EIJITKOINONIES 11

Xrovdootic Opddac:
Enovopo Ovopa AM. E&aunvo  Ymoypaon

Anavtiosig:

2vveyiote oT0 TOW UEPOS THS TEAIDAG
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ANAPOPA EPTAZTHPIOY
EIJITKOINONIES 11

Xrovdootic Opddac:
Enovopo Ovopa AM. E&aunvo  Ymoypaon

Anavtiosig:

2vveyiote oT0 TOW UEPOS THS TEAIDAG
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ANAPOPA EPTAZTHPIOY
EIJITKOINONIES 11

Xrovdootic Opddac:
Enovopo Ovopa AM. E&aunvo  Ymoypaon

Anavtiosig:

2vveyiote oT0 TOW UEPOS THS TEAIDAG
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ANAPOPA EPTAZTHPIOY
EIJITKOINONIES 11

Xrovdootic Opddac:
Enovopo Ovopa AM. E&aunvo  Ymoypaon

Anavtiosig:

2vveyiote oT0 TOW UEPOS THS TEAIDAG
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