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Epyootnpioxny Acknon 1"

AM Awpopomon
Avrucemsva ™G Aoknong:

Anpovpyia gvog dropoppopévou AM onpatoc.

o Y0yKplon ToL SUOPE®UEVOL AM onpatog pe TNV TEPPEAlovca Tov
OTTOJ LU0 PPOUEVOD GTLLATOG.

e Métpnon g 1oy0s Kot TS GLYVOTNTAG TOL PEPOVTOC.

o Métpnon g 1oY0G Kot TNG GLYVOTNTOG TOV CNLOTOG OVAAOYQ LLE TO GUVTEAESTY|
SLHOPPOOTC.

o ANOVPY®VTOC OTOOIOLOPPMUEVO CTIUATO Y10, OLU(POPOVS GUVTEAECTEC
SapUdpe®ONC.

*  YTOAOYIGUOG TNG 0TOS00TG TOV SILUOPPOUEVOD GTIUATOG.

Amartodpevog EEomAioog
e TPS-3421
Tpopodoaia
[ToAvueTpo
Metpnig cuyvotiteov
HoApoypdpog
Fevvrtpla aKoVGTIKGOV GLYVOTNTOV
Koiodwo pe ‘Mraviva’

Ewcayoyikda- Oéuata tpog culnnon:

H mAnpopopia 1 omoia OEAovpEe va LETAODGOVE GTNV TEPITTMON TOV TPOPOPIKOV AOYOL EiTE
LOVGIKNG €xel HEYIOTN cuyvotnta to moAd 20KHz, n omoia améyel moAd amd T cvyvotnTa
tov 1MHz. ['a va HeTa@épove ot T TANPOPOPI, SIUUOPPDOVOLLLE £VO GNLLOL GUYVOTNTOG
taEewg MHz, ocOppova pe to onua TANPoeopias. AVTd To NI TO OOl KOl HETAPEPEL
TANpoeopio 10 ovopalovpe EPov.

Yrdpyovv tpeig mapdpetpol mov kKabopilovv v mANpoeopic 1 OToio, LETAPEPETAL GE EVOL
KOpO, €ivol To TAATOC, 1| PACT KOl 1] GUYVOTNTA. AV UETABAAAOVIE TO TAATOG EVOG LVYIGLYVOL
ONUOTOG (KOUOTOC) OvAAoYa e TNV UETAPOAN TOL TAGTOVG €VOG YAUNAOGLYVOL GNILOTOC, Oa
éyovpe emTuyel va €yovpe €va vyicvyvo onua taEemg MHz va petapépel v mAnpogopia;
070 TAATOC TOV. AVTH €lval Kot 1 TEYVIK TNV oMol Kol arokaAovue AM dapdpemon).

Y10 oynua 1-1 BAémovpue 1o ofua TAnpogopiag ( signal wave ), £éva vyicvyvo onua Tov gival
TO ofuUa TOL QEPovToC (carrier wave) Kot teMkd 1o dwupopewpévo AM onua ( Aplitude
modulated). Onw¢ @aivetal amd T0 GYNUL 1| TO GNUA TANPOPOPING EMIKADETAL GTO PEPOV KoL
TO SLOUOPPDVEL, KATH TAATOC.
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Amplitude
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Zyua 1
Awpopoavov, Pépov & AM oo

Me autd TO TPOTO YOUNAOGLYVA CHATO UTOPOLV VO, HETAPEPBODY He DYNAOGLYVL GALOTO
OMMC aMOLTEITAL Kol TPOKTIKE. XTn cuvéyelo Ba avamtoEovpe TIG HOONUOTIKES OYEGELS TTOV
diémovv v Bewpnrikn Paon g AM Sopdpemong.

Ag vmobécovpe TG TO GNHO SLLUOPPOOTG EIVOL VO MHTOVIKO oAU GuYvOTNTOS Ty

V,@)=V, cosw,t
Kot to gpépov éva onpa cuyvotntog f.

V.(t)=V. cosw,t
H e&icmon mov meptypdeetl T0 SoUope®UEVO KOO sivart

V@) =W +V cosw,t)cosw.t = A(t)cosw,t (1.1)
Omov V. : 10 TAATOG TOV PEPOVTOG
Vi : T0 TAATOG TOV GNLLOTOG TANPOQOPiag
@ : M KUKAIKT] GUYvOTNTO TOV Pépovtog = 27tf,
O & M KUKAMKR ouyvOTNTa TOV GNHLOTOG TANpoPopiag = 27,

H e&icwon (1.1) meprypdoet évo nutovikd onue. cvyvotnrog f., mov gival o ofuo tov
(PEPOVTOC, TOL 0T0ioV TO TAGTOG A(t) KaBopileTal amd TO NUITOVIKO OTUa TANPOPOPIaS.

Yvveyilovrag v avaivon g oxéong (1.1) eEdyovue to V. ko1vd Tapdyovia Kot EYOVLLE:

V@ =V.1+ %cos w,t)cosm,t =V (1+mcosw,t)cosw,t (1.2)

c
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V
Omov o Adyoc m :7’”: mV, =V ,m<1 ovopdletar deiktng dapdpemong tov AM
onuatog. O deiktng Sapoppmong deiyvel TV oxéon Ueta&d Tov GNUATOG TANPOPOPiaG Kot
TOL QEPOVTOG. XTO oyNua 2 @aivovtal ot AM KUHOTOROPQEC Vi 1010 EPOV KOl SLOPOPETIKO
deikTn SloupdpPmONG.

Amplitude
A

m=0 >t

U
W i
YU

m=0.8 rw
v

Zypo 2

Onwg pmopodLe Vo TOPATNPTICOVUE 1 TPAYHOTOTOM oI AM Stopdopemon gival duvar yia
TipéS Tov Agiktn Awapdpowong (A.A.) m<l. ' tipég tov A.A. peyardtepng tng povadog
m>1 n mepdriovca ™G AM KLUATOUOPPNG OEV AVOTOPIOTA TNV KUUOTOUOPPN TOV
onuatoc. Otav 10 m diveror e mocoatd % ovopdletor A.A. og mocootd %, mopdadelypa
m=0.3 givar 30%.

Mo and T1g pebdd0ovg SO pP®ONG KATA TAATOG EIvOl 0 TOAAUTANGLUGLOC TOV (PEPOVTOS LLE
70 VIO JUOPPMOOT) GAUA UE TO, SVO CNLOTO VO ATOTEAOVV TIG €16000VG €VOG Avaloyikon
[MoAromAac100TH OT®MG PAIVETOL GTO TOPAKAT® oYU 3.
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Vi(t) O—
X O Vo (t) =K*V, () * Vo (1)
Vi (t) O—

ZyMua 3
H ¢Z0d0g tov molamiaciaocty gival to emBountd AM oo, To omoio €ival avaAoyo [ Ta
onuato €wco6dov. e va  emtdyoope wo AM  dwpdpeoon eival  amapoitnto  va
TPOPOSOTNGOVUE TNV €IG000 TOL TOMATANGINOTH ME £V GAUO QEPOVIOC KOL TNV GAAN
€16000 L€ TO oMU TANPOPOPing 6TO 0moio TPocshiTovpie kot o de Taom.

Ta ofjuato oty €6000 TOL SlapoPPMTH givar :
V(1) =V.(t) = V; cos o

V,&)=V+V (t)=V+V,cosm,t
Kot 1o ofpa ot £€£000

V.()=K*V,(V+V,cosw,t)coswt=KVV(1+ %cos @, t)cosw,t

=V (I+mcosw,t)cosawt =V, (t)

‘Omnov
KVV =V,

%
To KukA®pote To 0moio. LTopoVE VO TO YPTCLLOTO|COVUE GOV OVOAOYIKOVS TOATAEKTES
(ToALOTTAOC100TEG) €lval 6€ OAOKANPOUEVT] LOPOT] KOl TO HEYAAO TOLG TAEOVEKTNUO Eival
WG AELTOVPYOVV GE TOAD HEYEAO €DPOG GLYVOTHTOV.
"Evag moAd mpokTikdg avaAoyikog Slapopeomtig @aivetal oto oynua 4, 6mov to FET

R
YPNOUOTOLEITOL GOV TOAAATANGLOGTNG, LE TO KEPOOG TOV EVIGYVTN VO gfvol —— .

ds
Rys (elvan  avtictaon tov FET) xot e&aptdral and 10 Vs To képdog aArdlel avaroya pe
TIG TEC Tov V kot Vi(t). To V. evioyvetar avtiototya. H tdon V 1 omola Oa mpénel va
npootebel 610 onua mAnpogopiag Viu(t), ywo v amopaitntn mwoéiwon tov tpaviictop,
TOPEXETOL GTO KOKAMUO HOG Ao pio urotopio.

)

Ve (t) o—

—O Vam (t)

Vm(t)

¢

ZyMua 4

Evioyvtg ne FET mov Aettovpyel cov Avaroyikoc Alopopemtig
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YV cvvéyeta Oa avadei&ovpe To PAGLOTIKO TEPIEXOUEVO EVOG AM onuaTog.
V&)=V coswt+mV, coswtcosm,t =

=V coswt+m Vc[%cos(a)c +w,)t +%cos(a)c —o, )] = (1.3)

mV, mV,
=—= cos(coc -0, )t +V. cosmt+ 5 <cos(w, +w, )t

I/

Amplitude
A

@c - Oy D¢ @¢ + O

Zynpo 5
DoGHOTIKO TEPLEYOUEVO EVOG CLVNLLTOVIKOL orjpotog AM ( piag cuyvotntog) .

H g&icwon 1.3 deiyvel mog 10 AM ofjuo couvtifetar amd Tpeic Opovg UE CLUYVOTNTEG Oe-Wy, ,
®c, OO, AVTEG TIG GUYVOTNTEG TIS OMOKOAODUE KAT® OPUOVIKT, QOEPOV, (VO OPLOVIKN
avtiotorya. Onwg @oivetol kol amd TO CYNUO TO ONUO TANPOPOPINg CLYVOTNTAG O,
eppoviletar oto dwpopeouévo onua AM oTIC CUYVOTNTEG OO, OO, HE TAATOC
mv,

2

V
= 7’” OTMG TPOKVTTEL OO TOV OPIGHO TOV OEIKTN SUOPPOOTG M.

Me dAdo Adyo 1 AM Slopopemon givol 6Ty TPayHOTIKOTNTA Uid S1adtkocio. 6TV omoia
éyovpe OAMoONoM TOL GCLYVOTIKOL TEPLEYOUEVOL TOL OCNUOTOS TANPoQopiog o€ dVO
SLPOPETIKEG GLYVOTNTES Ol OToieg Ppiokovtal GLUUETPIKA YOP® amd TN GLYVOTNTO TOL
(QEPOVTOG. XPNOLOTOIDVTOG TOV HETOOYNUOTISHO Fourier , pmopovpe vo dgifovpe mog n
TOPOTAVED JAOIKOGI GUUPAIVEL Y10 OTOLONTOTE GO TANPOPOPIOG Kot Oyl HOVO Yo €val
ocuvnToVIKO 6po. Tao mopamdve Qaivovtal avaALTIKA 610 oyfqua 1.6, 6mov pmopode va
avadei&ovpe Kot V0 TOAD GNUAVTIKES IOLOTNTEC TOV PAGHOTOC ( GLYVOTIKOD TEPIEXOUEVOV)
Tov AM onpatog.

1) Eival GuppeTpid yopm omd T cuyvoTnTo TOL PEPOVTOG.
2) To evpog {dvng mov amorteital yio TV PETAd00T €VOG GNUATOG TANPOPOPIaG KOTA
AM, givar akp1fmg 10 SIMAAG10 TOL €VPOVE {DOVNG TOL GNUATOC TAPOPOPINC.

H 6gutepn 00T €lvanr moAd onpovtikn O0tav cvykpivovpe v AM pe dAleg TeyVIKE
petddoong Kabdg to gvpog {dvng givor amd To TOLo YUPOKTNPLOTIKE onpeio GUYKPLOTG.
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Amplitude
4

Information

v
e

Carrier

Lower Upper
AM wave

Sideband Sideband

W - Ommax @ O + O max

Zyfpo 6
daopa TAnpopopiog kot AM enpatog

"Evag dAlog onpavtikd mapdyovtag tg AM Stapopemong ivatl n uéon UETASIOOUEVT 1GYVG T
omoia kaBopiletal and v oxéon

175 5
P= j [V (OF dt (1.4)

Omov T eivar pio 1 meprocdtepeg mepiodol onpatoc. H péon petaddopevn 1oydg evog
GUVTLULTOVIKOV GT|LLOTOG Elvat:

27 2
PzLIcos2 a)taft:LJ.l(lnLcos2 a)z‘)dz‘zl (1.5)
27 5 2 5 2 2

AvtikoBwotovrog v (1.2) oy e&icwon (1.4) égovpe ypnoyoroidvtog kot v (1.5).

127r

P, =— ch(l + mcos a)mt)2 cos? . tdt =
27

V2 2z
< |(1+2mcosw, t+m’ cos’ w t)cos” w.tdt =
by m m e (1.6)
0
227
I[cos ’ @t +2mcosw,tcos’ @t +m’ cos’ m,t cos® o,t]dt
0

c

27

Me Bdon 115
2

— Icosz .t
2

2

£q oyéoelg kar v (1.5) éxovpe

1 m'. V.
P, =V [=+0+—]=—+0+—=
AM c [2 4] 2

O pdToC 6pOG NG TapUTdve GYEons etvar 1 péom 1oybg Tov PEpovtog katl ovopaletor P O
GAAog O6pog divel TNV péom 10Y0 TV TAELPIKAOV cLYVOTHT®V ( GNUOTOG TANPOPOPING) Kot
ovoudleton Py,
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V2
P = 5 Méon Ioydg Pépoviog
v m’P
P = m’ ; = m2 < Méon loybdg [Thevpikdv ZvyvotnTmv
P m’
O Moyog 2+ = — 1.7
Y0g P2 (1.7)

Aivel éva GALO yapaKTNPloTikd dedouévo g AM SlopdpemoNc Tov gival T0 YEYOVOS TTC 1
HEGT 1oYLG TOV TAEVPIKAOV OPLOVIKDV €ival TOAD LKPOTEPN TNG HEONS 1oYXDC TOL GNUATOG

2
03" _009_ 045 4.5%
2 2

Tov Pépovtog. ['a mapdaderypo av m=30% tote -+ =

c

P
Ed&v 1 cvuvoikn oy0g eivan yo mapadetypo 1IW tote P+ P, =1k P, = 0 O’”4 5 apo oo TIG

dvo avtég oxéoelg P, = _ =0.043W =43mWw .

1
I+—
0.045
Me Bdon 1o mapomdved TOPAdELYLLO TOPATNPOVUE TS £VA TOAD UEYAAO KOUUATL 16Y00G
KOTAVOAIGKETOL OTO QEPOV OV Ogv UETAPEPEL TANPopopia. Avtd aviiotaduiletor amd To
YEYOVOG T®G T0. KUKA®pOTe TG AM Stopdppmong eivat Toto omAdL.

To xit pag TPS-3421, mepiéyet évav AM/FM  dapopeot Pacilopevo 610 0AOKANP®UEVO
XR-2206. To mopomdved OAOKANPOUEVO UTOPOVUE VO YPTCULOTOUCOVIE GOV YEVVITPLL
NUTOVIKOV, TPLy®mviKoy Kol teTpaywvikov ofuatos. To TPS-3421 pmopetl va pog mapéyet
HUOVO NULITOVIKO G L.

(:301 31 I

0.1y 47p
+12V
Low High

SW3 uls T-t
XR2206
1 Vee
AM IN SYNC. OUT
) [ )2
H——{FSKIN WAVE OUT |-
LSl cap SYMMETRY
: 16
bl r. cap SYMMETRY ——X
14
3 MULT.OUT  WAVE FORM -:ﬁ]
7 13
TR1 WAVE FORM
8 10 00

R54 47K
10K

RS3 TR2 N BYPASS |
6.8K.
,
R52 il c29
9 "‘ im

Zyfpo 7

H ovyvomta tov onfpatog mov tng yevvintpila kabopiletor amd tov mukvet) Cso ( kabopilel
™ ovyvotnta ota 30KHz ) 1§ tov mokvot) Cs; ( kabopilel ) cvyvotnta oto SO0KHz ). H
emloy” HeTa&d TV 000 cuyvoTiTeV Yivetal pe tov dtokdmtn Hight/Low.
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O SLlopopPMTAG €YEL TECOEPELS EIGOOOVE Y10, TA TPOG SUUOPP®CT oruaTe — va Yo v AM
dwpdppwon kot tpie ywo v FM. Xe avtqy v gpyaoctnplokn doknon Oa
npoyuatomomoovpe v AM  dwpdpepwon. IlpocBétoviog éva DC onua 7N éva
eVaALacGOUEVO onpa otV AM €ic060, aALALEL 1| EVIoYVOT GNUATOG ELGOSOV AVTIGTOLKO.

[Ipata am’ oA, cuvdéovpe TV €i60d0 ToL dapopP®TN o pia evaiiaccopevn DC anyn. Oa
€EETACOVE TNV YPOLLUKOTNTO TOV SUHOPPOTH Kol TN oxEorn UEToED  mAdTovg €600V Kat
TAGTOVG ELGOOOV.

V.

V.

2 ovvéxeln o oLVOEGOLE TNV €I0000 TOL JWUOPPMOTH] OTNV YEVVITPLO OKOLGTIKMV
ocvyvotntev. Xg £€odo tov Oa mhpovue éva AM ofua. To mAGTOC TOV SOUOPPOUEVOL
ONUOTOG EMOPA GTOV Topdyovto Sopudpemons. Amod oyfua s AM kvpatopopeng e£6d0v
UTOPOVLE VO LETPTICOVLE TOV TOPAEYOVTO SULUOPPEOOTG M.

K, =

>  Ozcopntikéc Epomoslc

Vi kot V. etvar Ta d00 onpata 166500 100 AM SapopemT.
Vi elvan éva npuroviké onpo mAdtovg 2V, kar cvyvotntag 1000Hz.
V.. gtvan éva nuitoviko ofjpa mAdtovg 5V, kot cvyvomtag 455KHz.

1.T'pdyte Tovg LoBNUATIKOVG TOTOVE TOV TEPLYPAPOVY TO VO GNLLOTOL.
2. [péyte T0 podNUATIKO TOTTO OV TTEPLYPAPEL TO SIAUOPPOUEVO CTIUA.
3.ITo16 10 g0pog LdVNG SLUUOPPOUEVOD GTLOTOG,

4.ITo1d 1 1006 €660V Tov avapeTaddTn Yo optio e£6d0v 50Q2;
5.ITo16¢ 0 GLVTELESTNC ATAS0GNC TOV AVOUETAOOTT);

>  Iawpopnotikn o100KocGiL,

Bijua 1°: Zvvdéote 10 TPS-3421 otn 1po@odosia.

Bijua 2°: Yvvdiote ) tpo@odocio 6to MAIN kot avoi&te to dtokomT.

Bijua 3°: Zvvdiote 10 TOAMUOYPGQO TNV ££080 TOV SLOUOPEWTT.

Bijua 4°: TomoBeteiote 10 drakdmTn TOL drapopemT ot OBéom Low.

Oa mpémel vo TPOCEEETE TG TO MUITOVIKO ONUO TOV Olpopem™) otV €50d0 gival
éva yapnAdcsvyvo ofuo 30KHz

Bijua 5°: Tomobeteiote 10 dakdmtn Tov dapopemth otn 0éon High.

Oa TPEMEL VO TPOGEEETE TTOG TO TMMTOVIKO GO TOV Spopemty otnv £5000 eival éva

younAocvyvo onpo 800KHz.

Bijua 6°: Xvvéiote g €000 g evorlacodpevng Tyng tong Vvar otnv gicodo tov AM
SOUOPPTH. Oa TPETEL VAL £YETE VAOTOGEL TO TAPUKATED KOKAMLLA.
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AM/FM Modulator Scope
Vvar |0 AM @ OuT,,
o EM1 N vCo
crmnedl
ofM3L 4 )
Low

Bijua 7°: AM\GLovtag Ty Tiun g Vvar mapatnpovpot 0Tt 1) 10 Tov GHHaTog oALAlEL
ovTicTOoLY L.

Brua 8: Koataypdpovpe 6tov Tapakdto tivaka yuo Tipég e160dov and 0-9 V ta {ntodueva
Hey£enn.

No 1 2 3 4 5 7 8 10
Vi 1 2 3 4 5 6 7 8 9
V.
AV,
Ka

Bijua 9°: Yrohloyilovpe Tic dtapopés AV, ( d1opopd téong Hetaé&d Tponyoduevns Kot
EMOUEVNG TIUNG TOL TAATOVS TOV PEPOVTOG).

Bijua 10°: YrnoloyiCovpe to Ka ya kdOe Stapopd AV..

_AY
AV,

1

Ka

Bijua 11°: Kavte tn ypo@ikn mapdotacn Tng HeTaPoing tov mAdtovg tov gépovioc V.
GLVOPTNOEL TOL TAGTOVG TOV GNHATOG E1GO50V V.
A

Bijua 12°: Anocvvdéovpe v yevvitpla Vvar and tnv AM gicodo.

10
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Bijua 13°: Zovocovpe TV YEVWATPLO, AKOVGTIKOV GLYXVOTAT®OV (oNUAT®mV) 6TV €i6080 TOV
AM dwpopeoty. ( IIpocoyn!!! Na cuvdebei n yelwon g yevviTplag otnv yeiwon tov TPS-

Scope

3421).
AM/FM Modulator

Signal AM N OUT,-\
Generator C '% ~

GFMI .| YCO

o FM2 "| High

FM3
oEM3L )
L

Bijua 14°: ®étovue 611 YEVWATPLO OKOVGTIKOV GLYVOTATMV VO UITOVIKO GHUA GLYVOTNTOG

1000 Hz.

Bijua 15°: Pobpuicte ) onpo g yevwitplo oty €i60d0 Yo 50% dopudpemo.

Bijua 16°: Yyed1401€ T KOUATOUOPPT TOL oNUaTog €£630V TOL SLUUOPPMTY.

A

Bijua 17°: ©Oétovue 6T YEVVATPLO OKOVOTIKOV GLUYVOTHTOV EVOL TPLYOVIKO GO GLYVOTNTOG

1000 Hz.

Bijua 18°: Tyed1Go1e T KOUATOUOPPT TOL SHUATOG ££O50V TOV SLAUOPPMTY.

A

11
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Bijua 19°: ®étovpe 611 YEVWATPLO OKOVGTIKOV GLYVOTHTMV VO UITOVIKO G GLYVOTNTOG
1000 Hz &ava.

Bijua 20°: AMGETE TO TAGTOG TNG YEVVATPLOG 16000V TOV SOUOPPMOTH YO VO, ETLTOYETE
GUVTEAECTY| OLOUOPPMONG :

m=0.25, m=0.5, m=0.75, m=1, m>1

Bijua 21°: Tyedibote og pdlutpé xapti Tic KOPOTOHOPPES £E000V TOV SIALUOPPMOTH Y10 TOVG
TAPOTAVED OEIKTEG SLOUOPPOOTC.

Bijua 22°: Metpnote Kol KOTaypayte o mopokat® ueyédn Ve-Vi , VotV ( Ano 1ig
TOPATOVED KOUATOUOPPES, PAéme oyqua 1).

Bijua 23°: Yrnoloyiote 11 Tipég V. ko Vi,
Bijua 24°: Yrnoloyiote Tov cuvteheoth amddoong ya kabe ikt Srapopemonc.

Bijua 25°: PvBuicte tn ofjua g yevwiTpLo oty £i6080 Yo cuyvotnto 4000 Hz ko yio 50%
SLOUOPPMOT).

Bijua 26°: AMGETE TNV cvyvOTTA TOV EEPOVTOG 6TV YounAn ocvyvotnta (oto 30KHz),
aAralovtag tov dwokontn High/Low and 1o High oto Low.

Bijua 27°: Tyed1401e TNV KOUATOUOPOT.

A

Bijua 28°: EEnynote TV KOUATOLOPPT TOV GHLATOC TOV AAUBAVETE.
Bijua 29°: AMGEte Tov draxomtn SESLAB and v évéelén Manual oto Auto.
Bijua 30°: Yovdéote to TPS-3421c¢ éva PC ko tpé€te to SESCOPE mpdypoppio.

Bijua 31°: Xvvdéote v €080 TG YEVWATPLOG TOL GHUATOC SLOUOPO®TH 6T0 KavaAl 1 Tov
SESLAB.

Brjua 32: Yvvdéote v €£000 T0v AM Sopoppmti oto kavaAl 2 tov SESLAB.
Brjua 33: O¢cte v vodwipeon tov xpovov ota 30us/sec.

Brjua 34: Tlapte éva delypo Tov 61LATOG Yo o TEPi0dO.
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Brjua 35: Yyed100TE TN KOUATOUOPEN TOL GNUATOG €£000V TOV SLOUOPPMOTN

A

Brjua 36: EEnynote T mapomdved KOUOTOHOPEY).

> Epomosic

1. Xyedwdote to pmhok ddypappa ( block diagram) tng melpapotikng pog didraéng.

2. ZyedldoTe TIG KVUUTOUOPPES TV ERPAVIOVTOL MV TOL GTNV EPYACIaL.

3. Kdto and xabs kopotopopen Kataypayte T TopapuéTpong ( TAUTOG, cuyxvoTnTA )
TOV ONUOTOG JUOPPOOTNG, PEPOVTOG, OLOUOPPMUEVOD CNUOTOG KOl TOV OgikTn
SpUOPPOOTC.

4. E&nynote 1 oyxéon HETOED TOV TOPAUETPOV TOL PEPOVTOG ( GLYVOTNTA Kol 1GYV) OE
oYEON UE TIG TOPOUETPOVG TOV OTOSIAUOPPOUEVOD CTLLOTOG,.

> Iawpopoatikn avo@opa

1. Xg kdOe Sbypappo OVOUAGTE TN TEWPOUATIKY Ol10d1K0cio oXedIOGTE TO TO WITAOK
durypappa g kabe ddtadng.
2. Zvuykpivere T OepNTIKES LIE TIG TEIPOLOTIKES TILEG.

13
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Epyactnplokn Acknon 2"
AM Amoowaudpemon)
Avrmsmavoc ™™g Aoknong:

Anpovpyia gvog dropopeopévov AM onpatod.

o  ATodlopdpe®CN  TOL  OOUOPPMOUEVOL  CHUOTOS HE  €vav  OVIYVELTN
nep1PaAlovcag.

o AvaAdovtog Tnv emidpocotm TG YPOVIKNG otabepdg TOL OTOSUOPPOT GTNV
TOLOTNTO TOL OTOSIALUOPPOUEVOD GTILATOG.

e H enidpaon g cvyvotrag 1o0v AM GYLOTOG OTNV KULOTOROPPT £050V.

Amoutovpevog EEomMonog
o TPS-3421
Tpopodocia
[ToAvpeTpO
MeTtpng cuYVOTHTOV
[MoApoypdgog
[evviTpla 0KOVOTIKMOV GUYVOTHTOV
Koiodw pe ‘Mravéva’

Ewcaymywd- Oéuata tpog sulnmon:

Amodopopemon onuaivel e€aymyn Tov onfuatog TAnpogopiog amrd to AM SlopopPOUEVO
OTLL0L.

Mia and T amAiéc uebodovg amodopudpemaong givat o aviyvevtng tepidriiiovcag. H teyvikn
TOoV aviyvevth mepParlovoag otnpileTal 6To yeYovog, OTL 1] TANPOQOPio. TEPLEYETAL GTNV
neppaiiovca tov AM onpatoc. H Pacwkny Asrtovpylo evog avigvevt mepifdiiovcoag
eaivetar oto oyfua 1.To AM onua apyikd npovopB®dveTal Kol 6TV GUVEXELN PIATPAPETAL
amd éva yapniomepotd eiAtpo.

v v v

t _”Hﬂﬂﬂﬂnﬂnnnl-, X
o—DH— T °

AM In R T C Information Qut

e, o o O

Zypo 9
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Avadivon Tov ototyelwv Tov aviyveuTtn tepipdilovocag:

D Eivar pio diodoc, n onoio navopbmvel 1o dapopopévo AM onpol Kot aervel va
mepdoel uovo to Oetikd kopudrt. H mAnpogopia eumepiéyetar 1codbvoua Kot 6to 0eTikd Kot
0TO OpYNTIKO Kopudtt TG AM kvpatopopenc. ‘Etotl mpoktikd dev mailel ovclastikd poro n
devbvvon g d16d0v.

H di0d0g emidpd Kot 6Ty EKPOPTIOT TOV TUKVMOTH OTAV 1) TACT GTNV AVOd0 TNG 01000V givol
WKPOTEPN OO TNV TAGT TOL TVKVMTH, OTOL M eKQOPTION YiveTor udvo dlo PEGOV TNg
avtiotaong R pe puOuo ekpoptiong RC.

RC H 6i0d0¢ @optilel moAd ypiyopa ToV TUKV®OTH GTNV UEYIOTN TAGT 16000V, EVD GTNV
OLVEYELD 0 TUKVOTNG ekpopTileTal pe puOpd RC modd pikpdtepo amd tov pubud pe tov omoio

10 ofpo Tov @épovtog arraler (7, :i <<KRC<T, = L) , 0ANG mpémer va givan
apKETE YP1YOpo 10 PilTpo doTE va akoAovbei Tig petaforég g TEPIPAAAOVGOC TOV GILOITOC
€16000v H mAnpogopia ( axovotikég ouyvotnteg ) €xel gvpog {dvng amd pepikd Hz éwg 20
KHz. To @épov €yxel éva gopog Lovng and pepikd ekatoviades Hz éwg pepkég yhiddeg
KHz. Avtn gtvon kot 1 oo Bacikni dtapopd LETAED ONUATOC TANPOPOPLag Kot pépovToc. Me
Baon avt v dwpopd Ba wpémel va yivel emhoyn tov peyedmv R ko C, dote 1 £€£060¢ Tov
@IATPOL Vo akoAovOel TNV TEPIPAAAOVGA TOL GNUATOG TANPOPOPING Kal Vo, Uy exnpedletot
oo TIG YPNYOPES OAAAYEG TOL GNLLOITOC TOL PEPOVTOG.

Kdévovue toug mopakdto pobnpotikodg vroAoy1isHovg.

£ - 1 GLYVOTNTO TOV GLLOTOG TANPOPOPIaG
1

T, = f_ - H mepiodoc tov onpatog mAnpoeopiog

f. - 1] GLYVOTNTA TOV PEPOVTOG

T.=— - H mepiodog tov pEPoVTOG

&
c

RC eivar m ypovikn otobepd Tov omodlapopt. Me okomd vo EYovpe  EmMTUYN
ATOOLUOPPMOT), ETAEYOVUE TIG TWEG TV R.C OOTE:

T, :L<<RC<<Tm =L.

INo mapdderypo edv
f,, =1000Hz - T, =lmsec

f. =1000KHz - T, =1usec
Mmnopovpue va emAiééovpe R.C=100usec, éoto C=0.1pF, R=100KQ.

10 oyNua 2, SIVOLLLE TNV TPAKTIKT VAOTOINGT EVOC GIATPOL — AVIYVELTH TEPIPAAAOVGCAG,
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Vam (t) C C, Ry
A;:-. R ’[ ! T Out
- . QO

Zymua 10

[Mopatnpovpatl Tog VIEPYEL TO KOKA®UO oL Teptypdyape oto oynua 1. O mukvotig Cs éxet
o¢ amotéleoua vo, amokomtel v DC 1dom to ofuotog €160d0v kot vo mopéyet AC
amoudvmon Yo TV emopevn Pabuida n omoia ival ko Evag EVIGYVTAG PMVIG.

O TPS-3421 AM omodtapopp®tig glvar €vog aviyvevtg tepidiiovcac, o omoiog Paciletot
oe pio 0iodo yw v avopbworn Tov GNUATOG KOl &vav TOPIAANAO GLUVOVLAGHO GIATPOL
avtioctaong-muokvet). H otabepd tov @iktpov ( apa ov tipég R,C), eivor avtég mov
kaBopifouv v mowdtnra g amodpopemons. H diodog Ds kar o mokvetig Cy
TEPIMALPAVOVTOL GTOV ATOSIUUOPPMOTY] HOC, OOV AVAAOYO LE TNV ETAOYN TOV AVIICTACE®MY
R, kot R, éxovpe v duvortdmta vo aArla&ovpue tnv otabepd xpovov tov KukAmpoatog. BAéne

TO TOPOUKAT® GYLLQL.
— C /
R, R,

Ds
>4 © Sout

Sin o

Zyfuo 11

> Qcopntikéc Epotioesaic

"Evag amodiopopemtig Aapupavel £va oo Tov TEPLYPAPETAL aTd TNV TUPAKAT® UOOLOTIKA

ékppoon:
V(t)=5(1+0.5sin(271000¢)sin(27455000¢) (1)

1. E&nynote Tt onpaivouy ot Topakdto TopapeTpot.
5, 0.5, 1000, 455.000

2. Kévte v ypaoikn mapdotacn g eElcmong mov TePypaPeL TO GNLLOL 10000V Kot
eknyeiote.

3. Towog eivar 0 GUVTEAEGTNG SIAUOPP®GCTG M KOL TOLQ 1] GYECT TOV TAUTMOV TOV
SUOPPDOVOVTOG GTLOTOS ( TANPOPOPING ) KOl TOV PEPOVTOG.

4. Tlowa 6o HTav N KLUATOROPPT TOV CNHATOG €GOV TOL TAPAKAT® PIATPOV ;

16
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1KQ

5. Tlow Ba HTov 1 KUATOHOPPY] TOV ONUATOG EE600V TOVL TAPUKAT® PIATPOUL ;

mm >

—_0.1pF

6. Ilow B fTav 1 KopaTOpopEY] TOV GUATOG E£GS0V TOL TAPAKAT® PIATPOV ;

Ds
oD

7. Tlow eivon 1 emBopunt otabepd ypdvou Yo 10 oMU TS oYEcEMC 1.

> TponoTiKn o10olKuolo

Bijua 1°: Yvvdéote 10 TPS-3421 ot 1popodoaia.

Bijua 2°: Tvvdiote ) tpo@odocio 6to MAIN kot avoi&te to Stokomt.

Bijua 3°: Zvvdicte 10 TOAUOYPGQO otV ££080 TOV SLOUOPETH.

Bijua_4°: Tomobeteiote 1o dlokomTn TOL dopopewty oty 0éon High. Oo npéner va
TOPOINPNOETE OTNV €000 TOV SUUOPPMOTH £va MTOVIKO onua cvyvotntog mepi ta 800
KHz.

Brua 5: Xvvdéote v €£000 NG YEVVINTPLOG OKOLGTIKMV GLYVOTATOV GTNV €i6000 TOL
dwpopewt. Xvvdéote to CHI tov moApoypdeov oty ££000 TG YEVVIATPLOG OKOLGTIKMY

CLYVOTT®V, MOOCTE VO Topatnpeite 1o onua mainpogopiog kdbe otiyun. Ilopaxdtom
TEPLYPAPETE 1) TAPUTAVD SLATOEN.

17
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AM/FM Modulator Scope
Signal AM R Bt
Generator O '% .
VCO
o EMI o V¢
FM2 High
Orma[
Low ‘

Brjua 6: Tomobetnote otnv yevvnTpla £va nUItoviko onpe cuyvotntog 1KHz.

Brua 7: Pvbuiote pe to koopni DC offset kot 1o kovpni pvbpuong TAdTovg tng yevvinTplog,
®ote va emrvyete 50% dapdpewon oty ££050 TOL SUOPPOTY.

Brua 8: Tuvdéote pe éva kaAddio tnv £€£000 TOL SOLOPE®TH He TOV AM amodtoplopemT.

Brjua 9: Tonobetote T0v amodiapop@mti oty avtiotoon R;.

:: Cg_-;
R, R,

Ds
B |
LT

Sin © —0 Sout

Brjua 10: Yvvdéote to CH2 100 TaApoypdpov otny £é£0d0 otnv ££060 TOL ATOSLOLOPPWOTY,
MOTE Vo TAPOTNPEITE TO oNuo TANPoeopiag oty ££060 kdbe otiyun. Oo mpénet vo, PAénete
&Vl MUTOVIKO ONUO IKPOTEPOV TAUTOVS , OAAG 10105 CUYVOTNTOG HE OUTO TOL GYLOTOG
€10600V GTOV SUOPPMOTH (G TANPOPOPING).

Briua _11: Xyedldote TIC KOUOTOUOPQEG TOVL  ONUATOG TANPOPOPIOG Kol TOL
OTTOJ LU0 PPOUEVOD GTILATOG KO KOV SUULYPOLLLLOL.

A

18
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Brjua 12: AAGETE TO GO TNG YEVVATPLO OE LUO TPLY®VIKT KUHOTOHOPOT.

Brua  13: Xyedldote TIG KUPOTOHOPOEC TOL  GHUOTOS  TANPOQOPING KoL TOV
QOO0 PPOUEVOD GTIUATOG KO KOV LY POLLLOL.

A

Brjua_14: TomoBetnote tov amodopopemt) otnv avtiotacn R,. Qo mapatnpnoete pio
TAPOLOPPOGCT TOV ACUABAVOUEVOD CTLLOTOG TOV OTTOSLALUOPPMT.

Brjua 15: Tlov opeidetal avT 1N TOPAUOPPOOT);
Bijua 16: AAGETE TN GLYVOTNTO OKOVOTIK®Y cLyvoTiTtv o€ 20KHzZ.

Brua 17:  EmovoldPete ta Ppoata 12-16. E&nynote mov oeeilovtor ot dopopés tov
ONUATOC E10000V Kot TNG €650V TOV ATOSLOLOPPWTY.

Brjua 18: AM\GETE TO OO TNG YEVVATPLO G U0 TETPOYOVIKT KUUOTOUOPPH KOl CLUYVOTNTO
1000Hz. Xg moteg ouyvOtnTEC £XOVUE TOPAUOPPMOT) TOV AaUPOvVOEVOL GNUATOC otV €£000
TOV OTOOLOUOPPMTY Y10l TIUN aVTIOTUOTG ATodapopPmT) R;.

Brua 19: TonoBetote 0TV YEVVIHTPLL OKOVGTIKOV GUYVOTHTOV VO GO GLYVOTNTOG
1KHz.

Brjua_20:  TomobBeteiote 10 dokoOmTn TOL Sopopemt) otn  0éon Low. Oa mpémer va
TAPATPNOETE TNV ££000 TOV SIOUOPPMOT £VO NIUTOVIKO o cuyvotntag mepl o 30 KHz.

Brua 21: Xyedldote TIG KUHOTOHOPOEC TOL  OHUOTOS  TANPOQOPING KoL  TOV
OTOSLOLOPPOUEVOL CUATOC KL KOO O18ypOLLLLaL.

A

Brjua 22: EEnynote 10 ouvOouEVo.
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Brjua 23: TomoBethote Tov amodiapopot oty avtictoon Ry E&qynote Tog kot yio oo
AOY0 M TOpOTAV® oAAaY ETOPAE GTO GY IO TOV AOUPAVOUEVOL GTLOTOC,

Brjua 24: AMGETE TNV €16000 LE TNV YEVVITPLL OKOVGTIKMY GUYVOTNTAOV UE EVOL UITOVIKO
onpa 16650v.

Brjua 25: EAéyEte TV KOUATOUOPET] TOV ATOSIOUOPPOUEVOD CUATOC Lo popd pe TV R,
Ko pio pe v Ro.

Brua 26: EnavaldPete 1o Prpota amd 20-25 ypnowomoidvtag to SESLAB kot to
npdypappa SESCOPE .

> [eawpopnatikny avoa@opa

1. Xg kd@Be O1dypoppe. OVOUAGTE TN TEWPOUATIKY Ol0dIKAGI0 GYEOAGTE TO TO WITAOK
dtrypappa g kabe ddtaéng.
2. Xvykpivere Tig BempnTikég PE TIG TEWPAUATIKES TUUEG.
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Epyactnplokn Acknon 3"
FM Awpopeoon
AvuKsmavoc ™™g Aoknong:

Anpovpyio evog drapoppopévov FM kduatog.

o Emnidpacn tov 6Nuatog 160000 ( SIOUOPPDEVOVY ) GTN GLYVOTNTO TOL CUUTOS  GTNV
€000 tov dapopeatn ( dStupopemuévo FM kouata ).

e Métpnon kol VTOAOYIGUOG TNG GLUYVOTIKNAG TOKAONC.

®  YTOAOYIGUOG TOL GUVTEAEGTI SLOUOPPOOT|G.

o [lapamipnon kot avaivon twv FM Stopoppopévev KOHoTo amd £vo, NULTOVIKO oL
SpOPPOOTC.

e Métpnon Kot VTOAOYIOHOG TNG LEYLOTNG CLYVOTIKNG OTOKALCT|G.

Amaitodpevog E€omhionog
TPS-3421

Tpopodocia

[MoAvpeTpo

Metpng cuyvotitev
HoApoypdpog

FevviTplo 0KOVOTIKGOV GLYVOTHTOV
Koiodwo pe ‘Mrovava’

Ewcayoywkd- Oéuata tpog culntmon:

> 2YuyvoTikn Awouopooen Daocnc

To xbpa T0 omoio givarl dtapopP®UEVO Katd cuyvotnta £xel mhvta otabepo mAdtog (V) Kot 1
oVYVOTNTO TOV €IVOL LG GLVAPTNGT TOV XPOVOL. Mia Lopen YPOUENS Eival Kot 1 TOPOKAT®:
V(t)y=V, ecos(2x f(t)t)

M dAAn ypoon TOv KOUOTOG TO OmOoio &ival SOUOPPOUEVO KOTO ovuyvotnTa €ivar 1
TOPOKATO:

V(t)y=V, ecosr(f. + fd(t))t) 1.8)
omov n  fd(t) deiyver v amdrKAion cvyvOTNTAC AmO TN GLYVOTNTO TOL PEPOVTOG 1| OToid
OQEIAETAL GTO OTULA SIOUOPPOOTG .

Ji=K, oV, (1.9)

6mov 10 K ; glvon o 6tadepd , n omola mEpypdpel MV oxéon HeTagd NG CLYVOTIKAG
QTOKALONG Kol TOV TAGTOVG TOV SUOPPOVOV GTIUATOG.
H V, (10 péyioto mhatog Tov Stopopedvov onpatog ) Oa mpokalécel T HEYIOTN amndkAlon

ovxvomrog Etotto f, kot (0y1to fd(t)) ovopdleton péytot andkiion cuyvoTnag.
Emedn n oyéon (1.8) givor dvokoro va avodvbei, avamrpocaproloviog Tn moponave oyéon
dtvovpe T VNN XPNCILOTOIOVUEVT GYEOT] Y0 TO KLU0 TO OTTOi0 €ival SUHOPO®UEVO KOTA
oLYVOTNTAL

V(t)y=V, ecos(2x f.t+ fcos(2x f,1)) (1.10)
Omov

V.- Eivon 10 TAGTOG TOV QEPOVTOG GNATOS
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£..- Elvaur n cuxvomta Tov 9EpovTog oNpatog
£, - Etvoin cuyvotta tov Stapopp@dvovtog GHHOTOS
L - O cvvteleotig Slapdpeong
O ouvvteleoTig JUOPPMOOTG Eival o oxEon UETAED NG HEYIOTNG GLUYVOTIKNG OTOKALONG
K0l TG GUYVOTNTOG TOL SLOUOPPDVOVTOC GHHOTOC.

_Ja
[ =24

Jon

Aev vrapyet kopio oyéon petald tov cuyvotntav f,kat f,
H £ eivarn cuyxvomta tov dtapopedvovtog ofpatog 1 omoia kabopilet o puOud odiayig
NG GLYVOTNTOG Kot OYL TN UEYLGTN GLYVOTIKY] OTOKALOT).
H f, eivor n péylom ovyvotikn omdxion kot kabopiletor amd 10 TAGTOG — TOVL
SLOPPDOVOVTOG CNHOTOS , OTWG Kot eoaivetal omd tn oyéon (1.9) kot 6yl amd TN cuyvoTnTA
TOL.
Ot oAhayég TG GUYVOTNTOG Yo TO SIUUOPPOUEVO KOTO GUYVOTNTO GO, £XOVV €0POG Omd
f. £ f, kot €61 t0 cuyvoTIKG £0pOg givan 2 f .
To f pog diver T duvatdTNTa Vo 0VEADGOVHE TO KOHO KOl LoOMUOTKG Kot vo. SOOUE TO
(QAGLLO TOV.
Hopoampavrog v oxéon (1.10) BAémovpe 611 potdlel mg e&Ng:
V(t)=V, ecos2r f.t+(t)) (1.11)
H mopandvo e&icmon wotdc0 Touplaletl kot 6€ S1opOpPmoT| KATd edon.
H mopoamdve mopoatipnon eival cwotr, emedn Kot 1 Sopdpemorn KoTd @don Kot 1
SOUOPP®CT KATO GLYVOTNTA TOPOAO TOV TOPAYOVTOL [E SLOPOPETIKO TPOTO, SNUIOVPYOHV
éval KOUOL TO 0TT010 KOl GUUTEPIPEPETOL TOPOUOLN. ( LOOTULOTIKG KOl TPAKTIKG. ).

> Yvyvotiky Emidpoaon- Xoumneproopd

O Metaoynuatioudg Fourier kot oto oty €£icmon tov ouyvotikd ( pocIKA ) SIOHOPPOUEVOL
KOLLOTOG, OElyvel OTL TO KOO ATOTEAELTAL QUITO:

®épov pe cuyvomro f, kot whdtog V, e J (f)
Kbpata pe cuxvomra f. tne f ko nhdrog V, e J (fB),n >0

J () eivar ot cuvapticeig Bessel mpdrtov gidovg pe deiktn 1 kot opopa .

Ot ovvaptioelg Bessel meptypdgovtal and 10 Topakdt® Tivoko:

B 0.1 0.2 05 [ 2 5 | 10 [

n | n
0 | 1.00 0.99 1094 1077 0.22 0.18- | 0.25- 0
1 0.05 0.10 0.24 | 0.44 0.58 0.33- | 0.04 1
2|0 0 1 0.03 0.1 0.35 0.05 | 0.25 2
3 0 0.02 0.13 0.36 0.06 3
4 0 0.03 0.39 0.22- 4
5 0 0.26 0.23- 5
6 0.13 0.01- 6
7 | 0.05 0.22 7
8 0.02 0.32 3
9 | | 0 | 0.29 9
10| | 0.21 10
1 0.12 11
12 0.06 12
13 ‘ l 0.03 13
14 0.01 14

TIINAKAZ 1
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Twég ovvaptioemv Bessel yio d16popeg TIWES TOL 7 KOL Yo OAPOPEG TIUES TOL OEIKTN
SLHOPPWONC.

Eivar onuovtikd vo mapatnprioovue mog ot cuvteAeotés Bessel dev peidvoviot mavta kabmg
10 1 avEdvel , aALd Yevikd kabmG To 1 avEavel amd KATO0 CNUEID Kol TEPA UEIDVOVTOL
GUVEYMG.

To gvpog LdVNg NG SOUOPPOOTG KATE cuyvoTNTa TEPLypapeTal and To kavove tov Carson
( elvan €vag TPOGEYYIOTIKOG TOTOG )

BW.,, =2(f,+1,)
Avtikafiotovue 10

pedisfi=pet,

m

CULLPOVO [LE TOV OPIOUO TOL JEIKTN SLOUOPPOONC , OTOTE TEMKA KATUANYOVLLE OTN GYEOT

BWpy =2(f e [, + 1) = BWy, =2(B+D ],

> MéTpnon TN GLYVOTIKNG OTOKMGNC

Y70 KOTd cLYVOTNTO SLUUOPPMUEVO KOUM 1) GLYVOTNTO TOV OAAGLEL KAOE ypOVIKT GTIyUN|. Z€
€V TOALOYPAPO OVOTOPIGTOVE dV0 KOUOTH OTo Omoio goaiveTol uovo pio mepiodog Omwme
delyvoue TOPUKATO.

T1

£

The First Cycle Time  This time difference is
relative to the frequency
deviation multiply by 2

(2*tg)

Zyfua 12

Oleg o1 kvpatopopPég Eekvodv amd To 1010 oNeio TOL TAAUOYPAPOV Kol KOTOANYOLV GF
dwapopetikd onueio. H péylotn ypovikn andxiion petald 000 KUUOTOHOPPOV diVEL Kot TNV
HEYLOTT AOKALOT CLYVOTNTAGC COUP®VA [LE TN GYEOT).

I 1

2f, = —
Ja T
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> Anuovpyia voc SLoUOPOOUEVOV KUTA GUYVOTN T

KUULOTOGC

Y7rapyovv S10QOPES TEYVIKEC WE TIG OMOlEC WTOPOVUE VO ETITOYOVUE SOUOPO®CT KT
ouyvotnNTo , aAAd eueic Oa avapepBodue ot pébodo ypnoomoimdviag €vav Toaloavtot)
E)leyyouevo And Taon ( VCO, Voltage Controller Oscillator ).

VCO eivai évag ToAAvVIOTNG, TOL 0moiov 1 cVYVOTNTO TAAdVTOonG kKabopileTat amd o Taon
DC 7 younAng ovyvotntog ac tdoeic | pevpata. ‘Evag tpomog Yo vo EXITOYOVUE T TEYVIKT
tov VCO glval va avTIKOTOGTGOVUE £VOV TUKVMTH EVOG TOANVIMTH HE pia €101K1| 61060 OV
ovopaletar (VVC , Voltage Variable Capacitance diode ), tng onoiog 1 yopnrikdtnta eivai
cuVApTNoN TG TAoNG N omoia epapurdletal oTa AKpa NG .

"Evag VCO o omoiog otnpileton otn Acttovpyio tov toroviot) Hartley eaiveton mapaxdtm.

R.2

P

Larp=

7t
o

L\

Zympa 13

Avti vo, eléyyovpe ™ cvuyvotnta tov maporave VCO pe ™ DC tdon apkel va cuvdécovpe
Vol LIKPNG ouyvOTNTOG ONUO. 6TO Akpo. Ve g d1000V Kol €T61 TEMKE TETLYOIVOLUE TN
onpovpyia evog FM onpatog.

Yrdpyovov Oidpopo €idon VCO, Ao mapdyovv ONUO TETPAYOVIKOV TOAUMY Kol GAAG
NUITOVOEIEG GTLAL.

Ye éva 1ovikd VCO 1 ovyvotnta e£aptaton YpoppKkd ard  téor. Tig teplocotepeg popég
OUmC TEPLOPILOUAOTE GE Lol LLOVO TTEPLOYN GTNV oToia 1 TdoT £16050V dALALEL T GLYVOTNTA
HE YPOUWKO TPOTO ONMG QUIVETOL OTIC TOPOKAT®O YOPOUKTNPIOTIKES. AAA®oTE Ogv
YPEWLOUACTE KOL TAPO TTOAD HEYAAO EDPOG TNG YPOUUIKNG TTEPLOYNS YTl TOTE Bl ofjpove OTL
10 FM onua pog ypetaletot kot Tohd Heydlo e0pog GUYVOTIKNG TEPLOYNG Y10 Vo LeTad0bEL.

Tomikég yapoktnpiotikég evog VCO divovtar mapaxdatm:

fout
A

e

rut

Zyfua 14
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To koKhopa yio v FM Sopopewon yio to TPS-3421 mepiéyer pio FM gicodo, 1 onoio kot
EMPEPEL KL AAAAYEG OTI) GLYVOTNTO AVOAOYQ E TO oNue 6T €ic0d0 g .Me avtd T0 TPdTO
To KOKA@a yiveTon éva kokAopa VCO.

To mhpeg Khklmpa divetal Topakdtm 6mov £xovue Tpelg etlddovg FM1, FM2, FM3.

FM1: to onua cuvdéeton katevbeiav oto VCO

FM2: 10 ofuo ocvvdéetan péco pog ovtiotaong 10KQ oto VCO yw kaddtepn FM
SLHOPPOON

FM3: to onua cvvdéetan péco evog mokvot) oto VCO yuo va amoppipbovv ta DC onpata
amd éva ac oo

+12V
RY1
10K
+12V
uis 4 Rz
XR2206 10K
1 ! Vee 11
AMIN SYNC. OUT ——¢
B R93
FSK IN WAYE OUT 2 AN
o § . 15 15K
T. CAP SYMMETRY =
—T.CAP SYMMETRY —-—9(""
MULT. OUT  WAVE Form |2
T H51
TRI WAVE FORM [
TR2 Bypass|i0 00
GND
12
R52 29
—A AN 4 -~
47K n
,
yfua 15

> Ocopntikéc Epotioesaic

1.Xe Tt emdpd 0 deikTng SLopOPP®ONS B — 6T0 TAATOG TOV SIOUOPPOUEVOD ONUOTOC 1 OTN
cuyvotTa;

2.Tloleg o1 cvyvOTNTEG KOt TO, TAATN TOV APHOVIKOV evdg kopatog pe B=0.5 kot f=2 kou pe
(PEPOV TG HOPONG

V.(t)=5ecos(27 450K et)

3.I1owo to gvpog {dvng Yo kKabe P;

4. Noa vroAoylotel 0 GLVTEAESTNC  OlauoOpemong P Yo T0 TOPOKAT® GYNUO OTOV TO
dapopemvov onua éxel ovyvotnra f,=2KHz .
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-
>4

TI = 1ps
T2 = 1.2ps

Zymua 16

> [eponotikny ol0olKuGLo

Bijua 1°: Yvvdéote 10 TPS-3421 ot 1pogodocia

Bijua 2°: Svvdéote ) tpopodocio oto MAIN kat avoi&te to Slokomn

Bijua 3°: Yvvdéote 10 moalpoypdpo oty €060 tov FM dopopemt

Bijua 4°: TomnobBeteiote o High/Low dwakdémtn ot 0éon High

Bijua 5°: Yvvdéote g £€060 NG Tdong Vvar otny €icodo FM1 tov FM dapoppmth

Bijua 6°: EléyEte 6T1 £xeTe GLVOESEL TO TOPOKATO KOKA®pA ( GLGTNUO )

AM/FM Modulator Scope
o AM B % OUT
Vvar —O FML —» Vl{f()
cmnandil
o——— |—» )
IJ}w

Bijua 7°: Metafdiiete T TR TOV TOTEVOLOUETPOL 01N YevwiTplo DC tdong Vvar yia vo
Ogite MG PHETOPAALETE 1 GLYVOTNTA TOL GNUATOG GTNV £5000.

Bijua 8°: T tipég tdong amd OV éog 10V cuuminpdote 10 Topakdto Tivako HETpOVTOG
v KGO Tun téong Vit ocuyxvotnta f.
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No 1 2 3 4 5 6 7 8 9 10
Vi 1 2 3 4 5 6 7 8 9
F

AF
Kf

Bijua 9°: T xdBe pétpnon vroroyiote v amdkiion cvyvotntog ( Sla@opd TG ETOUEVNG
TINAG amd TN TPONYOOUEVT )

Bijua 10°: Yrnoloyiote ) Tiun tov Kf yia ké0e AF amd ) oyéon
AF
Kf =—
4 V

Bijua 11°: Kavie 1 ypa@ikf mapdotoon Thg cuyvoTNTaS TOL GHUOTOS 6Ty 66080 TOV
SOUOPPOTH GE GUVAPTNGN WUE TN TACT EIGOO0V.

A

Bijua 12°: Anocvvdéote ) tdon Vvar and v eicodo FM1
Bijua 13°: Yvvdéote t tdom Vvar oty gicodo FM2

Bijua 14°: MetofGALeTe TO TOTEVOIOUETPO YIOL Lo OEiTE TS 1 GLYVOTHTA TOV GHUNTOG
petapaiiete avtiotoya

Bijua 15°: T tipég taong omo OV éwc 10V copunAnp®ote T0 TopaKaTm TivoKe HETPOVTOG
v K60 TR téong Vit cuyxvotnta f.

No 1 2 3 4 5 6 7 8 9 10
Vi 0 1 2 3 4 5 6 7 8 9
F

AF
Kf
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Topéag Tniemkowovidv & AKTiov

Bijua 16°: T x6Oe uétpnon vroloyiocte v andkiion cvyvotntag ( dtapopd e emOUeEVNg

TINAG amd TN TPONYOOUEVT )

Bijua 17°: Yrnoloyiote ) Tiun tov Kf yio ké0e AF amd ) oyéon

AF
Kf=——
/==

Bijua 18°: Kavie 1 ypa@ikf mapdotoon Thg ovyvotntag Tov 6Npotog otny 66080 1oV

SLOPPOT] GE GUVAPTNOT LE TN TACT] EIGOS0V.

Bijua 19°: Amocvvdéote ) tdon Vvar and v gicodo FM2

Bijua 20°: Tovdéote t yevwntplo 611 €ic0d0 FM2 10ov S1ou0p@®T Kot TpoQodoTHOTE Le
onua cvyvotntag 1KHZ ko mAdrog m.y. 1V,

A

> Vl

H yevwntpa ofjuatog mepiéyet ko pio DC covictoca tov 6V. Oo mpénel va £(OVLE GTO
PooAd pog mog auti n cvviotdod Kabopilel kot ) cvyvoétnTa ToLv PEPOVTOC ( amd TNV
doxnon 1 emPefordoope katt tétowo ). H avriotaon oty eicodo FM2 éyelt og oxomd va

pewdoel TV enidpact ot cvyvotnta tov DC duvapikod.

Bijua 21°: Zrodiokd avEAVOVpE TO TAGTOG TOV GHUATOG TNG YEVVATPLOG KOl TOPATPOVUE TN
cuupaivet.

Bijua 22°: @étovpe 10 TAGTOG TOL SlopopPdVOVTOG 670 1V, ).

Brjua 23°: AMGLovue N xpovikn KAIHOKO 61OV TOAROYPAQO HE 6KOTO va dodue otnv

006vn pag povo pia tEPiodo Tov GNUATOG.

Bijua_24°:

Sopdpemong Kot o extdountd evpog {dvng.

Bijua 25°: Enovaldafete to puata amd 21-24 kot cpunAnp®oTe TO TapaKaTo Tivaka

Ymoloyiote molw eivor M UEYIOTN ATOKAION CULYVOTNTAG , O GUVIEAESTNG

No | 1 | 2] 3 | 4] 5] 6 | 7] 8791011 12
Voo | 05 | 1 [ 15 2 [ 25 3 [35] 4 [45] 5 [55 | 6
fa
p
BW

28



ATEI Zeppdv —Tuiqpa ITAnpogopikng & Emkowvovidv Topéag Tniemkowovidv & AKTiov

Bijua 26°: MetaBariete 1o @épov petokvavtag to dtokontn High/Low otn 0éon Low.(
30KHz)
[Ipoonabfote vo GUYYPOVIGETE TO SLULUOPPOUEVO CTLLAL.

Bijua 27°: MetaBarhete 1o SESLAB Swokontn amd Manual og Auto.
Bijua 28°: Yuvvdéote to TPS-3421 og éva PC kot ‘“tpé€te’ to Aoyiopkd SESCOPE.

Bijua 29°: Tuvdéote to onpo g yevvitpilag ( dwapopedvov onpa ) oto CHI tov SESLAB
Bijua 30°: Tovdéote to onpo tov FM (é€odoc dapopemt ) oto CH2 tov SESLAB

Bijua 31°: TonoBetiote ) xpovikn KAipaka og 30pusec/cm.

Bijua 32°: Tlapte deiypa piog teptddov.

Bijua 33°: Metpiiote T cuyvOTITA TOV SLOUOPPDOVOVTOS GHLOTOC U0 T TEPITTOGT TOL TO
ONUA E1GOS0V EYEL TNV UEYOAVTEPT) TIUT KO [LOL YIOL TNV UIKPOTEPT] TLUN.

Bijua 34°: Ymoloyiote mown &ivor M péYIOTN OmOKAON GLYVOTNTOG , O GUVIEAEOTNG
SLHOPP®ONG Kol TO eMBLUNTO 0pog LdVNG.

> [ewponatikny avo@opa

1. Zvykevipdote OAo TO TEWPOUATIKE OTOTELECUOTO Kol OAEG TIC UETPNOELS. Xe KAbe Tivoka
YPAWYTE TO OVOLLOL TOV TEPALOTOS KOl {OYPaPIoTE TO KOKAMLLO TOV VAOTO|CATE.
2. XuyKpivere TIG LETPNOELS LE TIC OEm@pNTIKA OVOUEVOUEVES TILEG.
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Epyootnplokn Acknon 4"

Zovorepatd Didhtpo & Aviyvevtic
(Amoowpopemtc ) FM

Avrmstuavoc ¢ Acknong:

Alevon onpdTov pe S1QOPETIKEG CLYVOTNTES LEGO VOGS Lmvomepatol IATpov.
Métpnon kot vroroyiopdg tng {ovng diélevong evog epidtpov.

dacpatiki avaivon Tng GLVAPTNONG HETOPOPAS TOV GIATPOL.

Xpnon tov {ovomepatod epidtpov cov FM aviyvevtic ( aviyveutig kiiong ).

Amaitovpevog EEomAionog
e TPS-3421
Tpopodoaia
[ToAvueTpo
Metpnig cuyvotitov
HoApoypdpog
Fevvritpla 0KoVGTIKGOV GLYVOTNTOV
Koiodo pe ‘Mraviva’

Ewcayoyikda- Oéuata tpog culnmon:

> Amoowopopomtinc FM

H FM amodiapdpemon dev gival 1060 amin o0nmg 1 AM. And v dAAn mhevpd OU®G , 1M
petadoon tov onuotog eivor kobapn omnv FM petddoon, evd o mepiocdtepog Bopufog
epopoaviletar oty epiBdilovca Tov AM onpotog Kot vag omodlapoppmtic AM dev pmopel
va gympicel To TpaypaTiko onue and tov averilfounto 86pvpo.

Ye évav amodiapopeaty FM degv yivetal avapopd 6To TAGTOC TOV ONUOTOC , OAAG oTNnV
OTOKALGT GLYVOTNTOG TOL GNHOTOG 0LTOV Kot £T61 1 Enidpact Tov BopvPov meplopiletar. Me
oKomo vo amodeifovpe v avooia g FM dtapdpemong , To oo eVIcDETOL TOAD KoL GTNV
GUVEYELD TEPVE LEGA OTTO TTEPLOPIGTES Y1 VO KOWYOLV TIG KOPLPES.

Ot mepriocodtepol FM amodiopopewtés Baciloviol otn TeYVIKN TOL TEPLYPAPEL TO TOPUKATM
UTAOK  SLAypoppo., Omov  @oivetar 1 YpNoN €vOG OlopOPIOTH] KOl €VOG  OVIYVELTN
nepIPaAiovcag

V(1)
Viy () 00—  Differentiator |— | Envelope o
~ Detector Vo (t)

Zymua 17
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To mepropiopévov mratovg FM onua, dtagopiletar kol otn cuvéyeln Tepva péoa and Evav
aviyveutn meppdriovcoc. Mo va kataddfoope yati ocvpPaiver avtd Oo kdvoope ™
TOPOKATO pHodnuatiky Teptypagn dtapopifovtog o apykdé FM onpa.

Vi @)=V, cos(wt+ K.V cosm,t)

d

t
E[VFM 0] =-V.(w, + K.V, cosw,t)esin| o1 +K,V, I cos a)mtdt}

To mAdTOC TOV CNHOTOC TOV TOIPVOLE LETA TO S0POPIOTH EIVOL YPOLUIKE GLVAPTNON TOV

SLHOPPAOVOVTOC ONUATOC KoL GPpo HTOPOVLE VO OVAKTICOVUE TO OUOPOMOVOV CNLO
TEPVAOVTOAG TO dtapoptopévo FM onuo and éva aviyveutn mepipdilovcag.

> Amoowonop@mTEC ovyvotnToc — I'popukol Aviyvevtéc

210 medlo g ovyvoOTNTOC O JPOPIoTG Elval €va YPOUUKO KOKA®UO TOV Omoiov M
GULVOPTNCT] UETOPOPAC £XEL TN UOPQON TOL TPOKVMTEL OO TO UAAOK  SIGYPOLUO GYNUQ
17.Mmopel va amodetyel Tmwc 0mo100MmoTE SIKTOMUA, [LE TN GUVAPTNOT UETAPOPAS TOL GYNILA
17, Aertovpyel cav dPOPIGTNG Kat €xEL Eva €0POC AEITOLPYIOG YOP® OO TO KEVIPO HLOG
YPOUUIKNAG Tteployns. H ocuvapnon HETa@opdc 0TolodNToTE SIKTUVOUATOC LE GUUTEPIPOPA
oav ot ToL oynuotog 17, divetar oto oyfuoe 18.

Gain

» Frequency

Zyfua 18

PvBuilovpe 10 01000p1oTH £TOL OGTE 1) CLYVOTNTO TOV PEPOVTOC VO EIVOL GTO HEGOV TNG
YPOUUIKAG TEPLOYNG. Me avtd 1o TPOTO 16YVEL 0 KAVOVaGS, OGO HeyoldTEPN 1| CLYVOTNTA TOL
onuatog FM 1600 kot peyaldTepo T0 TAGTOG TOL ONUOTOG Kol UKPOTEPT) 1 CLYVOTNTO TOL
onpatoc FM 1660 Kot pkpdTepo TO TAATOS TOL GIUATOC.

‘Evag  €0KOAOG TPOTOG YO0 VO TETVYOLUE OlPOPIOT UE TPOUKTIKO TPOTO &ivol va
YPNOUYLOTOM|GOVUE EVOL GUVTIOVIGUEVO KOKAMUO WE YOPOKTNPIGTIK GUVAPTNGY LETOPOPAS
TOPOLLOLN [LE AVTY TOL GYNpaTog 19

Yuvaptinon Metagopds Xvvroviepuévov Kvkiopatog

Gain
Y

» Frequency
@ o,

Zyfua 19
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¥t mepoyn peTo&d TtV onueiov A kot B 1 ovvaptnon petapopdg sivor oxedov (
TPoceYYIoTIKd ) evbelo kol Yoo avtd T0 AOYO TO GLVIOVICUEVO KOKAMUO UTOPEl v
AELTOVPYNGEL GOV JAPOPLOTNG YOP® OO TN cLvVOTNTO © . ( 1 €vBeia pe apvnTikn KAion
umopel va ypnoponomei yio apvntikn dtopdopion ).

"Evag mpoaKTikd YpNCILOTOIOVUEVOS GUYVOTIKOG OTOSIOUOPPOTIG YPNCILOTOLOVTAG TNV apyN
Ae1TovpYiag TOv avaPEPULE STVETUL TAPAKATO.

20YVOTIKOC ATodtouopemTnc uac Kiionc

R;

D,
VFMI R L ’l\ C Ry T Cy V,
o .

-

Zymua 20

To ovvioviopévo KOKA®UO TO omtoio amotereite amd éva mmvio L kar évav mokvoty C,
axolovbeite amd éva kOKA@po ( SIKTO®UA ) aviyveutn TEPPAALOVCAG OTOTEAOVUEVO Ol
évav avtiotdtn Ry kot évav mokvaotn Co. H oxéon peta&d 1ou 1elkod TAGTOLS TOL GLOTOG
Vo(t) ot g ovyvotntog —®, otvetar o1 mopokdto oynque 21 kot ovopdletor S
KUULOTOLOPPT TOV OTOSLUUOPPOTY.

Mowvg Khiong ZoyvoTikég ATodtapop@oTis - S Kopatopopet)

Vol(t)
A

> (1)

Zyfua 21

To peovékmnuo avtod TOL AMOSIHOPPMOTH €ivar OTL pmopel va aviyvedoel to AM onua
g€loov kaAd pe 10 FM, aAld av to FM onua dev lval tédeto mepropiopévo ( va £xet omA.
otofepd TAdTOG ) TOTE 01 peTaPorég oto mAGTOG Ba eppavilovtar cov Bopvfog oty ££odo.
To emumdAéov ToL TOpATAVE omOdtOpOPE®TH glvar 0Tt 1 €£0d0g dev givor pundevikn Yo un
Stpopepévo oo oA kdmoto DC onjpa kamolov Volts.

To peyaAbtepo mpoOPAnuo givor va puOUIGOVIE TO GUVTOVIGUEVO KOUKA®UO £TCL OOTE 1|
GLYVOTNTO TOV PEPOVTOG VO EIVOL GTI YPOUUIKY TEPLOYN KOAL 1] GUYVOTIKN OTOKAIGT VO, Unv
Eemepvd T KOPLO).

‘Evag aviyveutig o omoiog Avvel to mopamdve mpoPfAnuata givor évag oplldvtiag KAiong
OVLYVEVTNG TTOV TEPLYPAPETOL TAPUKAT® GTO G 22:
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Opilovtioc KAionc Aviyvevtne

—* Frequency » Frequency

Zyfuo 22

Kvuatouopon EE6d0v yia tov Opildvtiac KAionc Aviyvevtnge

/\U W, (t)

Zympa 23

Vo(t)
F

To onuo oty €£odo tov aviyvevt givar 1 dweopd peta&d Vo onuatov Tev Svo
aviyveutdyv. Mmopovpe va wdpovpe éva AM  onua | aAlayég oto mAdtog evog FM onpotog
KOL VO, T0, EQAPUOGOVUE GTOVG dVO AVIXVEVLTEG KOl KAVOVUE TN YPOQIKT TUPACTUCT] 6TO 1010
dtrypappo 1M dapopd tovg Ba eivar 0. Awd v aAAn Tievpd To FM ofua Oa dnuiovpynost
YL TOV OVIXVELTH TOVL GYNUOTOC 22 otnv £€£000 dVO onuaTa Ta. omoia Ba Exovv dapopd
@aong kot M dopd Ba mpokdnTel and To dbpoloua TV amoAvtev Twmv. Emiong oty
¢€0do Qo yiveror ovtiotdBuion ™G UN YPOUMKOTNTOG TNG YOPOKTNPIOTIKAG TV VO
OVL(VELTAV.
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>  AwW@OopPloTNC HE YPOVIKN KadvoTépnon

H Xerovpyio Tov drapoptotg ypovikng kabvotépnong otnpiletor oto Pacikd oploud g
TOPOLYDYOV
av( .. Vi) -V
O YOV)
dt ’ t

o

MnAok dtdypouuo Ata@optotn Ue ypovikn kabvotépnon

. _dv(n)
Vi) o Vo ()=

YyMua 24

H ypovu xabvuatépnon t, Ba mpénet va givar modd pikpotepn and 11 petafforég Tov
onuatog V(t).

E@ocov n ypovikn kabvoetépnon umopei kot va Oeopndel kot cov Qacikn HeTafoAn
(oAicbnon) n mapamdve Aeitovpyio umopel va yivel pe €vo kokAmpa oAicOnong edong mov
TEPLYPAPETOL TAPOKATE.

O TPOaKTIKA YPTCUYLOTOIOVUEVOG ATOSIAUOPPOTAS e 0 icOnong edong eivar o Foster-Seely
KOl TEPLYPAPETOL TAPUKAT®.

Amnoowpopeatig Foster-Seely

Vim

Zympa 25
H Aettovpyia tov Anodapopewtn Foster-Seely meptypdpeton Tapoakdtm:
To devtepevov mnvio tov petacynuatioty T1, oynuatifer 660 cuvToVIGUEVE KUKADUOTA, TO

éva amoTeAOVEVO amd TO TV UICO TOL OEVTEPEVOVTOG TNViov Kol Tov mukveth C; Kol To
GAAO amOTEAOVUEVO OO TO KAV® UIGH TOV JEVTEPEVOVTOC TTViov Kot Tov wukvet C; . Ta
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dVo Tapamdve Kukiopota puuilovral ot kevrpikn cvyvotra ( £ ) Tov FM onpatog kot to
07010 KOl TPOKELTOL VO, ATTOOI0LLOPPDCOVLLE.

O1 6iodot Dy ko D, poli pe to yopnionepatd oidtpa ( Ry kot Cy4 , Ry xan Cs ) oynuatiCovv
évav aviyveut nepiaiiovcas. Otav 1o ofpo £16630V gival évo NUITOVIKO GNL0 TOL 000 N
ocuyvotnTa gival ion pe v f. , aVTO cVUTEPIPEPETAL GTNV GAAN TAELPE TOV ATOSIOUOPPOTN
pe 800 Tpdémovg. O €vag TpOTOG Elval LLe To OEVTEPELOVTA TTNViR TOV PeTATPOTEN. Me avTd TO
Tpomo emdyetal pio tdon tov V Volts kot ota 600 HEPT Tov deLTEPEHOVTOC TNVIoL pE TV
Hovn dopopd mov ot Thoelg avtéc £xovv dopopd edong 180°.0 dAlog tpomog ivarl mmg N
Téon €16000v ( Vey ) epopuoletar kotevbeiov péco tov mokvet) C; tdve oto RFC anvio
(0 TuKVOTG dpa cov PPayLKOKA®MUN GE CLTH TN cLvvOTNTa ) Kol 1 Tdon avt Bo €yxel
drapopd pdong 90° pe TI¢ TAoES 6T S0 UIGH UEPN TOL deVTEPELOVTOC TViov. O aviyveLTH
TePIEYEL OV aviyvevTtég mepiPdilovcas. To duvapikd ( Téorm ) Tov TAVE aviyvevTth gival M
taon petasd tov onueiov Ay ko B. [aipvoope ™ mopandve tdon amd ) obvdeon tov 600
mviov pe tdon Vem kot Vi. O k@t oviyveutng nepipdiiovoag divel pio tdon petald tov
onueiov A, kot B. TTaipvoope ™ mopondve tdon and T ohvdeon tov 600 anviov pe tdon
Vimkotr V, .

H oyéon petoéd tov napamdve duvapukdv dgv eivat dgv eivar pio adyefpikn oyxéon aAld pio
(QOolKN oyéotn. Avth 1 oxéon oyeTilel TIg PUOIKES dlopopEG HeTaED TOV ONUATOV. XTO O
26 TEPLYPAPOVLLE TIC TACELG GOV SLovOoUATO KOl 1) o}Eom HeTta&d Tovg sivat pia S10vUGHOTIKN
oxéon. H meprypoen tov onudtov O6tav ooy ofuo €QovUE Evav adlopope®mTO QOpEd LE
kevtpikn cuyvotnta ( f. ) eaivetan 6to ofua 26(a).

Y kaBe £€0d0 Tov KEbe avyvevth mepPdilovcag , maipvovue pio DC téon (1 e xopmAng
ovyvotTTOC TAOT, OV TO ONUO OTNV €ic0d0 &ivol SIOHOPPOUEVO KATA GLYVOTNTO Kol
EMOUEVMG M cVyvOTNTA TOV peTafdrretal, omwc o eénynoovue apyotepa ).To duvaukod to
omoio maipvovpe otV £€£000 TOV aviyveLTH glval 1) dtaPopd peta&d TV Tacewmv Vi Kot V, Kot
T0 omotélecua otav 1 ovyvotnto eivar £, etvar 0 Volts.

Otov 1 cLYVOTNTO TOL GNUOTOC €16050V gival pkpotepn amd v f,, To cvviovi{oueva
KUKAGUOTO TopoLG1alouy YOPNTIK CUUTEPIPOPE KAl £YOVUE TO QACIKO OLAYPOUUN TOV
oyfuatog 26(b). Te avt T TEpinTOGN £xOVUE |Vz'| - |VI'|K(11 n tdom ££680v eivon Oetik.

Otav 1 cvyvotnTa. T0V GNUATOG €16050V givar peyaAdtepn amd v ., ta cvvroviloueva
KUKADUOTO Topovoldlovy ENOY®YIKT) GUUTEPLUPOPA KoL EYOVUE TO PACIKO OAYPOUUO TOV
oyMUaToc 26(c). Xe avtn TN TEPIMTMON EXOVUE ‘Vz ‘ < ‘VI"‘K(H 1 Taomn e£06dov givar apvnTiKn.

Doowko Avdypappa Awodwopoppmti) Foster-Seely

vm ......................... ,_ v'md | \r”d
zd \ V'E = v, i % v
- Ve Ve Vo
E vil'ld k :
] : v vV, L.
ind \Y ind Va
2 :
(a) (b) _ ©
Zymuo 26
(aJ fin - fc (b} tm <f. (c) fin> 1.
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Onwg eivar @avepd omd v ovilvon mov UOAG kdvape to onua V, oty €€odo Tov
AmodLIOPPOT e£PTATAL OO TI CLYVOTNTO TOV GNUATOG EIGOOV KOl Yol AVTO TO AOYO Kol
o amodtopopemtg Foster-Seely eivat évag FM amodiopoppothg.

To xvpro pelovékmmuo, tov amodiapopeatie Foster-Seely eivar mn evaicbncioa tov o€
HeTaPoAEG TOV TAGTOVS TOL GNUATOG €GOS0V OTTMC KOl O ATOSHOPP®THG ping KAiong mwov
eldape. ‘Etol 6tav 10 mAGTOg TOL oNUaTog AAAALEL 0VTO EMOPA OTIS POCIKEG TAGEIS KOl LIE
apeco amotérecua vo oAAGLEL Kat 1 Taor €£600V.

Mo va Eemepdoovpe To mopondve TPOPANUA, XPNOLOTOOVUE TOV AviyvenTn Adyov ( oynua
27 ) . Z& a0TOV TOV OVIXVELTH, Ol 810001 GTOVG OVIYVELTEG TEPIPALAOVCAG EYOVV JAUPOPETIKY
katevbuvon. Avtd €xel cav amotélecua 0 TAVED amOSOUOPE®MTAG Vo divel cov ££000 Ui
OeTikn| Tdom Kot 0 kdTte pia apvntiky. H tdon miveo oto mukvat) Cs eivat n tdon e£6d0v Tov
KUKAGPOTOG Kot glvar iom pe t Spopd Tov tdoemv €£600V TV dVO AVIXVELTAOV LE TN
dpopd dpmg g 1 tdon €£6d0vV Yy cuyvotnTo ion UHE avti ToL EEpovtog Ba givor M
dumAdoio ¢ taong €£600V TOV OVIYVELT®V Kol Oyl iom HE UNdEV OTMG GTO TPOTNYOVUEVO
kOoKkAopa. O mokvetg Cq £xel mhpa TOAD HeYAAN TN, LE OTOTEAEGUO VO UNV EMITPEMEL
peyaieg ( dpa Kot omdTopes ) aAAUYEC TG TAONC TOV ( LEYAAT T YOPNTIKOTNTOG LEYOAOG
Kol 0 Ypdvoc eopTIoNG- ekpoptiong mov eaptdratl amd 1o ReqC ). Ot tpég g avtictaong
Ri+R, pmopovv va puBuiotodv €161 dote 1 ypovikn otabepd vo givol oxeTiKd PEYOADTEPT
amd T ovyvotnTa Tov EEPovtog. Ot adAayég oto mAGToc Tov FM onfuatog €16600v dgv
emdpovv Twpa. 610 onua ( Taon ) €€ddov ( kabdc aAinloavalpovvial omd TOvg VO
avIYVELTEG Ol AAAOYEG ) EKTOC Kol v TO TAATOG dev mapapével moté otabepd. Eqv ot tdoeig
e€0dov TV aviyvevtodv givan V, kot V, pmopovpe va gEdyovpue oe oxéon pe Paon Tig
TAPOUTAVEO TAGELS e TNV Tdom Tov TUkveT Cg,

VoV,
2
H téom V, vmoloyileton and ) oyéon
y Vtt o, Vil
? 2 2

To @ooikd d1dypapLo Tov GYNUETOG 26 1GYVEL Kot G VTO TO KOKA®UO, [LE T1 SL0QOPA TMS
OTOV OVIYVELT AOYOU EYOLHE OmOAAGYEL OmO TIG EMOPACEIS TNG Un oTodepOTNTOS TOL
A dtoug Tov FM onparog .

Aviyvevtc Adyov

VE’MI

R:

Zymua 27
Ov omodwpoppwtég Foster-Seely kot Avigvevtig Adyov ypnoipomotodviay mod GTo

wapeAOOV, oAAG oI  onuepV] EMOYN HE TA  OAOKANP®UEVO KUKADOUOTO Kol TN
EAAYLOTOTTOINGT] TOV SOCTACEDY TOV NAEKTPOVIKGOV daTtdEemv ondvia ypnoipomolovvtat. Ot
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TOPUTAVD OTOSOUOPOMTEG Ypeldlovtar yio T Asttovpyio Tovg eEmTepikd peydia mnvia ta
omoia Kot ypetdfovral puduion.

1N cuvéyeln, 61O EXOUEVO TTEipapLo Bo dovpe 600 amd TOVE OO YVMOGTOVG OTOSIOUOPPOTEG
OV YPNOUOTOOVVTOL OTIC UEPEC HOG KOl €ival 0 opfoydViog omodlopope®TAG Kol O
ATOdALUOPPOTNG TTOV ypnoipomoteil to PLL. e avtd 0 meipapa o TpoyUatomomcovpe Ty
FM oamodiapdpemon pe tn ypnorn €vog 6Tevoy €upovg LdvNnG @IATpo Tov omoiov Kot M
viomoinon Paciletar otn Aertovpyiag tov T.E. ( Teheotikod Evioyvtn ).

To {wvomepatd @iltpo mov B vVAOTOGOVE EMITPEMEL TN SIEAELGT HOVO TOV GLYVOTHTMV
YOpO amd TN CLYVOTNTO TOL (EPOVTOG TOL E€VOL KOL 1| TEPLOYN GLYVOTHTMV MOV OG
EVOLOPEPEL.

‘Eva yevikd xOKAopo e TO OmMOl0 KOl HUTOPOVUE VO VAOTOUWCOVUE ddpopo QIATpa
TEPLYPAPETOL OTN YEVIKEVUEVT] O1dTAEN TOL GYNUOTOC 28 e TOAOTAEG avadpacELS.

d o vnul

Me omot EMAOYN TOV Ay®YILOTNTOV Yi-Ys, UTOPOVUE VO KOTAGKEVLACOVUE OAQ To €10M
QIATpOV. AvoADovToc TOo KOKA®UO B0 YPNOUYLOTOCOVUE TIC OY®YOTNTEG KOl Oyl TIG
OVTIGTACELS , YTl Y10 TNV KATOOKELT TOV GIATP®V YPNGULOTOIOVUE YOPNTIKOTNTES KOl Ol
Mvio Kol €tvar oo PoAkd va YPNGIUOTOIOVUE Y0 VO TEPLYPAYOVLE TN GCUUTEPLPOPH TOV
KUKAOUATOS (Y10 TOVG VITOAOYIOHOVE LOG ) TNV ay@yoTnTa ToL Tukveth (joC ) Kot oyt v
avtiotaon tov ( 1/joC).

Av vrofécovpe 0TI TO GO €16050V gival £va MUITOVIKO oo P ( KUKAIKT] ) GLYVOTNTO
Kot pe Paor tovg kovoves tov Kirchhcoff e&dyoupe ) cvvépton petapopdg.

a) To pevpa 6to onueio V; gival ico pe undév.

U AR AR AR AR A

B) Zmv apvntikn gicodo tov T.E. 1o duvopikd eivon ewovikd pndév (apov V, =V —V 11 0)

ut

KOl EMOUEVMG TO PEVLLA TEPVA PECO TG Y3 01N Ys.

Y=YV,
oo TIG TOPATAV® GYECELG EXOVLLE:
Vou _ ny
Vi VY +YL(G+Y,+Y,+Y,)
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Otav ta Yy kot Ys elval xopntikdtreg Kot OAEG 01 AAAEG €ival OVTIGTACELS , TAPVOLUE Eval
younAomepatd @idtpo. Otav ta Y, kor Ys gival oviiotdosic kor OAeg ol GAAeg elval
YOPNTIKOTNTES, Taipvovpe Eva vymmepatd @idtpo. Otav Ta Ys Kot Y4 lvol yopnTiKOTNTES Kot
OAeg o1 Aleg elvar avtiotdoelg , maipvovpe Eva (ovomepatd OIATpo dnwe GaiveTol 0TO TN
29.

Z.OVOTEPUTO OIATPO

R,

3 Vout

Yymua 29

H ocvuvéptnon petapopds Tov cueTHUHOTOS HTopel va YPaQeEl 0TI TOPAKATO LOPOES:

V:)ut _ ]a)C3 /Rl
I/in _0)2C3C4 +J0)M+L(i+i)
RS RS Rl R2
out __ .]a)/RIC4
- 11
in -+
s 0 GFC) R Ry

H yevuc popoen e mapandve oyéong etvoun :

v

out _ __

joHw,a

2 . 2
V., -0 + joo,a+o,

Tn uéyiot evioyvon v TETVYAIVOLLE OTAV TO POVTACTIKO PEPOG TNG e&lcmong eival undév.
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R R R,
Av
1 R R R
Q =
2 R +R,
1
H=———
R
B
RS C3
Av AaPovpe vroyn v vaobeon pag yio C3=Cy
.
2R,
H evioyvon ot kevipikn svyvotta ( o,) givat:
A~=H

Ta dvo onueio nuicemg 10xHoG 0md 10 GLYVOTIKO ddypappe kKabopifovv to gupog Ldvng (
BW=Af) ka1 vroloyiletat amod Tig oYECELC.

Edv to Q givon 10 1 égerl pukpdtepn tipn, 101e 10 Q Ko f, dev mapovoialovy evarsnocio otig
OAMOYEC TNG TIWAC TOV YOPNTIKOTATOV 1 TOV avilotdoewy. [ldvia mpotiovps va
Katackevalovpe Qiktpo pe 660 10 dLVOTOV AlYOTEPO GTOLXEID KOl UAAIGTO OVTO Vo glval
OVTIGTAGCELG.

> Kotookevn OiATpov HE TOALOTAN OVAOPOCT

Edv yvopilovpe ta f, ,Q ,A,(H) , propovpe va eipocte ciyovpot 6TL 1] EVIoYLON GTN KEVIPIKN
ocuyvomto f, Oa gival TovAdyiotov 1000 @opéc pkpodtepn amd v evioyvon tov T.E. dtav
Aertovpyel yopic avadpaon. Avtd pag eyyvdrtal 6Tt akdpo Kot ov 1 evioyvon otov T.E. og
Aettovpyio yopic avadpaocn oArdéel katd 2 ( yivelr 1 won i SimAdola) n evioyvon yuo 10
KOKA@po pe avadpaon dev Ba arraEel Tapd katd 1%.
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BO¢toupe C;=C,=C 6mov 0 mukvmTiG &Yl (o avBaipetn mANV OUMG AoYIKn T Kot pe Bdon
QT TN TN Ko T {NTovpeve xapakTnploTikd ( Tpodiaypapég) Tov GIATPOL oV BEAOLLE Va
éxer £, ,Q ,A.(H), vmoroyilovpe T1g TIHEG TOV AVTIOTAGE®DV G EENG :

R =22
,C
2 — 0 ___ R
' (0 -H)o,C 220’ -H)
0 R

Rl :H = —
o C 2H

H avtiotoon Rs kaBopilel ) tdon amdxiiong ( offset voltage ) tng e£600v cav amotélecua
TOV PEHUOTOG TOAMONG TNG E16O00V Kal Oa TPETEL VOl IKAVOTOLEL TN GLVONKN

v

OS (out)

R5 < ]—
B

KOL 0V 1] TIUN 0UTAG TG avtioToong eivol Tapa oAl peyddn Bo mpénet va BEcovpie pa véa
TIUN Y10 TOV TUKVOTH KO VO ETOVODTOAOYICOVUE TIG TILEG TV AVTIGTAGE®V.

> PovOunilovrac éva Didtpo ne netofintd ctorysio

Mmropovue va PETABGAAOVIE TO YOPAKTNPLOTIKA €VOC QidTpov O M cvyvotnta f, kot o
mopayovtag mowwtntag Q aildaloviag ta otoyyeio Y -Ys. Zovnbomg sival modd dvckoAio va
OAAGEOVE TIG TYWEG TV TUKVOTMV, £TCL Ol KOTOCKEVOOTES TPOOTAHOLV VO KOTOGKEVAGOLY
QIATpO. TV omoiV Ta YopaKTNPIoTIKA Ba pmopodv va pvBuilovior amd 11§ avtiotdoelc. H
Wovikn Ao givar 0tov pio avtictaon puduilet Tt f,n dAAn to Q kot 1 dAAn 10 A,.

10 @iltpo TO OMOl0 Kot MEPLYPAPETOL 6TO oYNue 30, umopovpe vo dAAAEOVLE TN KEVIPIKN
ovyvomta f,, oAAdlovtag v Rs Ry 11 v R, ywti cuvibog Ry >> R,. Mmopodpe va
ypnooromaoovpe v Ry yuo pbOon axpipeiog ko v R, yia pia moto yovrpikn pvduion.
AA\aCovtog kaTd To 1010 T0G00TO TIG avTioTdoelg Ry kot R, metvyaivoupe va oAlalovue tnv
GLYVOTNTO CLVTOVIGHOV YOPIg Vo aALdLel 0 TapdyovTag moldTnTog Q.

To ¢iktpo 10 omoio kot ypnoyororovpe oto TPS-3421 givor 10 TapaKdto KOKA®U :

Cys
—F
47p
Ry
22K 4 UL6A
Ry, Cus TLO72
Sip O——AAA— f .
47p 47p Sout
Rz R
im oy o
10K
* Ry +12V
10K
Band Pass Filter
and Slope Detector
Zynua 30
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> Osopntikéc Epomoesic

Y10 meipapa pag 0o ¥pNGILOTOIGOVLE TO TUPOUTAV® PIATPO TO 0TOI0 KOl VAOTOLELTAL [LE TO!
TOPOKAVED oToLyEla

R =10KQ
R =1KQ

R =22KQ
C, =47pF
C, =47pF

No vToAoyleTOoOV Od TIG GYECELS TOV TPOAVUPEPALE 1| KEVIPIKN cvuyvotnTa f, 0 Tapdyovtog
moldtog Q kot 1o evpog Lmvng BW=Af tov @irtpov.

Ye avtd 10 meipopa Bo  e£eTAGOVLUE TO GLYVOTIKO JIAYPOLUO OTOKPIONG TOV PIATPOVL, TO
napayovio wowdtnrog Q, to evpoc Cmvng kot Ba To GLYKPIVOLUE HE TO TELPOUOTIKY
vroAoyllopEVa.

> T[epouoTikn oLudlKUGLO

Bijua 1°: Zvvdéote 10 TPS-3421 ot 1pogodocia

Bijua 2°: Yvvdéote ) tpopodocio 6to MAIN kat avoi&re to d10KoOmTn
Bijua 3°: Zvvdéote 10 Toalpoypdeo oty ££080 TOL SLOUOPP®TH
Bijua 4°: TomoBeteiote o High/Low dwaxoémtm ot 0éomn High

2V €£000 ToV SopopemTN B TPETEL VoL YOV UE £Va UITOVIKO GO e
cvyvotmto 800KHz.

Bijua 5°: Tvvdéote g £€0d0 g Tdong Vvar otnv gicodo FM2 tov FM dapopemt ( eivar
1N €l60d0g oL £xel 01N €l6000 TNG (o avtiotoon tov 10KQ ).

Bijua 6°: EléyEte 6t £xete 6LVOEGEL TO TOPOKATO KOKA®pA ( VST )

AM/FM Modulator Scope
oAM @ OUT
Yvar —C FM1 —» VF:O
cromnesdiE
o——— |—» )
I..!)w

Bijua 7°: Metafdiiete T Tiun Tov otevelopéTpov otn yevwitpio DC tdong Vvar yia vo
Ogite MG PHETOPAALETE 1| GLYVOTNTA TOL GNUATOG GTNV £5000.

41



ATEI Zeppdv —Tuiqpa ITAnpogopikng & Emkowvovidv Topéag Tniemkowovidv & AKTiov

Bijua 8°: Zvvdéote v ££080 TOV dlapopemTH 6NV £i6080 TOL {WVOTEPUTOV PIATPOL.

Bijua 9°: Yuvdéote 10 KavOAL 2 TOV TOAROYPAPOV 6TV €080 TOV PIATPOVL.

AM/FM Modulator

BPF

AM Band
O - - Pass |
% OUT | rilter
oMl .| Yco
Vvar FMZ-—MW—; High

FM3
ofM3l 4 )

Low

Bijua 10°:  MetaPdidete ) Tiuf TOL TOTEVGIOUETPOL UéYPL va mhpete oty ££080 TOL
QIATPOL €va MUITOVIKO onua e to péyoto mAdtog. Kataypdyte avti ) tn . [oti to
Kévovue avTo;

Bijua 11°: Metpiote L TO TOALOYPAPO N UE TO HETPNTH CLUYVOTAHTOV TI GLYVOTNTA Y10 TNV
omoia £YOVLE TO PEYIOTO TAATOG. o pémet va givat yopw oto 365KHz.

Bijua 12°: MetaBarlete T TIUA TOL TOTEVOIOUETPOV TPOG TO. TAV®D UEYPL VO TTAPOVLE TNV
¢€0do tov @iAtpov onua TAATOVG 0.7Viax ,0MOU Viax M HEYIOTN TN TOV TAGTOVS TOL
vroAoyicape oto epdtnua 10. Kataypdyte yio moia Tipm svyvotntog cvppaivel auto.

Bijua 13°: MetaBallete T TIUA TOL TOTEVOIOUETPOV TPOG TO. KAV®D UEYPL VO TTAPOVLE GTNV
¢€0do 1ov @idtpov ofua TAATOVG 0.7Viax ,0MOL Vi M UEYIGTN TN TOL TAGTOVE 7OV
vroloyicape ato gpmtnua 10. Kataypdyte yuo moia Ty cuyvotntog cuppaivetl avto.

Bijua 14°: Ymoloyiote kot KoTaypdyte to €0pog (dvng Tov @idtpov.

Bijua 15°: Yrnoloyiote 10 Topdyovia TOOTHTAC TOV GIATPOL 0md TN oyéon
AF
0=—
F

Bijua 16°: Xvvdiote v ££000 G yevvitplag otny €080 FM3 tov dwapopeoth (1 €icodog
OTNV OTOola VITAPYEL EVOG TUKVMTNG ) , £TGL LE 0VTO TO TPOTO Bol UTOPOVLE VO, ELEYYOVLE Kl
TN GVYVOTNTO TOV PEPOVTOG KOL TO SLOUOPPDVOV GTLL0.

Bijua 17°: Yuvdéote 10 kavaAl 1 Tov maApoypaeov otny £080 TG YEVVATPLOG.
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AM/FM Moaodulator \_T

__BPE

Band
O AM - Pass
OUT| rilter
o FMI1 | VCO
Vvar 1O EM2| o] High

/

Generator _"_Om‘““l }—p |

Low

Bijua 18°: TonoBethote 6N yevwnIpla £vo Tpryovikod onpo pe cuyvotnto 1 KHz.

Bijua 19°: PvOuiocte katdAnia to mAdtn g tdong otn yevvitpia DC tdong Vvar kot ot
YEVWITPLOL TPLYOVIKOD GAUATOG , UEYPL VO AaPeTe otV 006V TOL TAALOYPAPOL TO TAPAKAV®D
oXTMaL .

Bijua 20°: E&nynote to ofua oty ££060 tov @idtpov. ITov ToteveTon Tmg cvpuPaivel avTod;

Bijua 21°: PvOuiocte katdAnia to mAdtn g tdong otn yevvitpia DC tdong Vvar kot oty
YEVWITPLOL TPLYOVIKOD GAUATOG , UEYPL VO AaPeTe otV 006V TOL TAALOYPAPOL TO TAPAKAV®D
oXTMaL .

Bijua 22°: E&nynote to ofua oty €060 tov @idtpov. ITov motedeton mmg cvpPaivel avTod;
Bijua 23°:  Pvbuicte kotdAAnAo ta TAdtn T tdong otn yevwhtplo DC tdong Vvar kot

OTN YEVVITPLL TPLYOVIKOD GNUOTOG , LEXPL Vo AdPeTe oty 000V TOov TaAUoYpAaeov TO
TOPOKAVED GYNLLOL
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VA VANV VAN

g T TN TEPIMTOON 1 GLYVOTNTO, TOV OKOVGTIKOD GAUATOS 16000V PPioKETOL GTO KEVTPO
NG YPOULIKNG TEPLOYNS TOV PIATpov. Me avtd T0 TPOTO ATAV TO OGN E10O60V ( OKOLOTIKO
onua ) av&avet Kot to onpa €£680v oty ££000 TOV PIATPOL ALEAVEL KOl TO OVTIGTPOPO.

Bijua 24°: Tuvdéote v €080 ToV QiATpov 6NV £i6060 TOL avveELT AM.

Bijua_25°: Tovdéote 10 KOVAAM 2 TOL TOAHOYPAGOL otV 080 TOL OVIYVELTH Kol
TOPOTNPEIGTE TO TPLYDVIKO O

Bijua__26°: Metofddlete T ovxvOTnTOL TNG YEVWATPLOG OKOLGTIKOD GHUOTOG Kol
TOPOTNPEIGTE TIG LETOPOAEC TOV GNUOTOG 0T ££000 TOV AVLYVELT.

Bijua 27°:  MetaPaAAete TO GO TG YEVVATPLOG OKOVGTIKOD GHUATOC amd TPLyOVIKO GE

NIWTOVIKO KOl TapoTnPpeioTe TIG UETOPOAES TOV oNatog oTn ££000 TOV AVIYVELTH KOl GTNV
€000 Tov Piktpov.

> Tewpouotikn avaeopda,

3. Zuykeviphote OO TO TEPOUATIKE OTOTEAECUOTO Kol OAEG TIC UETPNOELS. Xe KAbe Tivoka
YPAWYTE TO OVOLLOL TOV TEPALOTOS KOl {OYPaPioTe TO KOKAMLLO TOV VAOTO|CATE.
4. Xvykpivere TIG LETPNOELS LE TIC OE@PNTIKA OVOUEVOUEVES TIUEG.
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Epyactnplokr Acknon 5"

PLL ToAavromic pe Bpoyo Kiewdopatog
D aong & Aroowopopemtic FM

Avrucemsva ¢ Acknong:

Anpovpyia evog dapopeopévovr FM kopatog pe to XR- 2206.

e [Ieprypaen| tov PLL.

e Xpnomn tov PLL cuykpur| cav tetpaymvikd (opBoydvio aviyvevt ) yioa 1o FM
o

¢ H taocwm e€dptnon g cuyvottog oto VCO tov PLL.
IyvnAdtion TV GUYVOTIKOV GAAAYDOV.

e Amodapdpemon tov FM onuoatog pe  yprion tov PLL.

Amaitodpevog E€omhionog
o TPS-3421
Tpopodocia
[ToAvpeTpO
Metpng cuyvoTHTOV
[ToApoypdeog
FevviTpla 0KOVOTIKGOV GUYVOTHTOV
Kolodw pe ‘Mrovava’

Ewcaymywd- Oéuata tpog sulnmon:

H FM amodiapdpemon dev glvar 1060 amin 6tmg 1 AM. And v dAAn mhevpd OU®G , 1
petddoorn tov onuatog ival kaboapn otny FM petddoon, kabdg o mepiocdtepog B6pvPog
epoavifetar oty mepiPdAiiovoa Tov AM onpaTog Kot Evag amodlapopeotc AM dev pmopel
va Egxmpicel To Tpaypatiko onpe and tov averilfounto 86pvfo.

e évav omodlapoppmt) FM, avtd mov eival onpaviikd €ivor 11 cuyxvoTikn omdkAlon Tov
ONUATOC, A TN cLYVOTNTO TOL PEPOVTOC Kat Oyl 1 oAAayn TG Tdong Tov onuatog ( FM ).
Av1og Ko gival o Adyog mov ot FM aviyveutég mepi€yovv eVioyvTég, IOV EVIGYOOLYV TO G
péypt va mapovue €va teTpay®vikd ( opBoymvio ) kOpa. AvToi o1 EVIGYLTEC OTOKOTTOVY TO
oo Kot ovopalovtol TEPLoPIoTEC.

Yrapyovv ddpopotr FM aviyvevtés : aviyyvevtig Travis, aviyvevtng Foster-Seely, aviyvevtig
AGYOL, YPOLLUKOG OVIXVELTNG, TETPAYOVIKOS (0pBoydviog aviyveutig ). Olot ot aviyvevtég
Bacilovtol g éva cuvtovilouevo KOKA®O. e GAOVG TOVG TUPOTAV® AVIXVEVTEG, EKTOC OO
Tov 0pboydVIo aviyVeLTH, TO TAGTOC TOV OTNUOTOC OTO GUVIOVIGUEVO KUKAMMUO OAAGLEL
OVAAOYQ LLE TN GLYVOTIKT OTOKALCT) TOL GTIUOTOC OO TI) GLYVOTNTA TOL PEPOVTOG.

H xvpotopopen mov mpoépyetot amd £Vo GUVIOVIGUEVO KOKAMUO OEV EIVOL YPOUUIKT], £TCL
YPNOOTO0VUE TOV aviyvevtng Travis 1 Tov aviyvevtig Foster-Seely 1| Tov aviyvevtig Adyov
€101 MGTE AOYO TNG OLLVUCUATIKNG GUVOESNG TV CTUATOV 6T1 5050 O U1 YPOUIKOTNTES VO
oAANAoavaLpoHVTAL.
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Y10 yYpoUUKO aviyvevtr, puOuilovpe TO GLVIOVICUEVO KOUKAMUO OTO KEVIPO TNG TOL0
ypoppikig tov mepoyns ( xKor Oyt ot CLYVOTNTO. GLVIOVIGHOL TOU GUVIOVIGHEVOL
KUKADOUOTOG ). Ao 00T TOL TNV W10TNTO TOAPVEL KL TNV OVOUOGIO TOV 0 aviyveLTNS (Kot
amd TV OAAN TAEvpd €lvol KOl O EAAYIOTA YPOUUIKOS OviyveLTNS omd OAOLG TOLG
VTOAOITOVGS). ZUVOAVTIGAUE EVOV TETOL0 AVIYVELTI GTO TPOTYOVUEVO TTEIPOLLOL.

O teTpaymvikoc (0pHoydVIOG aviyvVELTNG ) EMIONG XPNOIUOTOEL EVO TUPAAANAQ GUVTOVIGLEVO
KOKA@UO, 0AAG pe StoeopeTikd tpomo. O tetpaymvikoc (opBoydviog aviyvevtg ) &ival
EYKATESTNUEVOG G OAOVG TOVG KOVOUPYIOVG OEKTEC YloTi glvanl €0KOAN LAOTOUGIUOC LE
OAOKANPOUEVO KUKAGUOTA Kol 1) puBIon Tov eivar amAn kot oyl iaitepng akpifelag. Xe
aVTO TO0 KOKA®UA, UETOTPETOVUE TN GLYVOTIKY SOUOPP®GCT GE LU0, QUoIKN SoUdOpP®CN e
TN ¥PNON EVOG GUVTIOVIGUEVOD KUKAMUOTOS KOl 1] ATOSIUOPPOT) YIVETAL LE EVAV OVIXVEVLTH
paomng.

H Aertovpyia (Sradikascio) g amodiapdpemong eival pia Asttovpyia ( Sadtkacio ) ynelokng
oLYKPLOoNG Kot 1 €£000G TNG GVYKPIONG TPOPOSOTEL Vol YOUNAOTEPATO QGIATPO UE GKOTO VO
AaPovpe to avoroyikd onupo mAnpoeopiog otnv €£odo. To ocvomuo 1o omoio Kot
YPTCLLOTOLOVUE TEPLYPAPETOL TAPOUKAT®:

—O V,

V2

ViO |} Limiter

Zympo 31
H yopntikémra C, Kol T0 GUVIOVIGHEVO KOKA®UO OMovpYyovV pid oAicOnon ¢dong Katd
90° 670 KVUA €600V, TOV O0TOIOL N GLYVOTNTO £ival (B10L e T CLYVOTNTO UE TN CLYVOTHTA
ocuvtoviopov. To cuvtoviopuévo kKoKApa puOpileTal ot cuYVOTNTO TOL PEPOVTOG. L€ OVTN
TN GLYVOTNTA TOIPVOVE TO TOPUKATEO YPOVIKO d1dypape ( GTLyIOTLTO ).

v D R e
vi— LT L.

S O B B

Zyfua 32

Me ™ ovyvotikn oArayn oto FM dwopoppopévo onua glc6dov, 1 téon ( onua ) V, kiveiton
de€1a-0p1oTepd AVAAOYO LE TN CLYVOTIKN UETAPOAN YOP® Oomd TO KEVIPO TNG YPOUUIKNG
mTEPLOYNG Kot To onua V, yivetor gapditepo 1 otevotepo avtictorya. Or opboydviot maipol
TOV GNUATOG 16000V TPOPOSOTOLV VO YOUNAOTEPOTO QIATPO, TO 0mOi0 Kot dNUIOVPYEL TO
aVOAOYIKO onjpa TANpo@opiag ( SIUOPP@VOV OGN0 ) Kot TO TAGTOG TOL OAAGLEL avaloya pE
10 €0p0og ( S1GPKELN ) TOV TETPAYOVIK®V TUAUDY TOV ONUATOG £E6O0V.
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To ocvotua pag mepiéyel ko éva PLL kdxdopoa. To PLL woxiopo Poaciletor oe évav
E0MTEPIKO CLYKPITH Pdomg, o omoiog kot vAomoteitan pe poe woAn XOR. H €€odoc tov
OULYKPLTT] GUVOEETAL GE VAL YOUNAOTEPATO PIATPO OTMG amALTEITOL.

SWa

FM PLIL
17
N [
Cln PP
VCO Out Phase Pr1

2
C g
Sin omparator 13

P2

3
4
14
6 .
) Cx R77 $
L car cas Nk

[~ 20n

TPIZ
o

TP13

100p
™ cor s ?
7l ex veo VCO In

INH

Wk DEMO |12 O Sout
| R74 12, e LS
W K2 ZENF—X | g0 R76
T 2im LOOK
4046 —vr
R75
AV vCO, PLL, FM
oK Demodulator
\Y
Zyfua 33

Emedn o ovuykpitig @aong eival ynouakog, otn TPOYLOTIKOTITO (PNCIUOTOLEITOL KOl ooV
TEPLOPLOTIG TOV ONUATOV 6TV €G0S0 TOV.

To PLL xoxhopa amoteleiton amd Eva cuykpltg edong kat Evayv VCO ( Voltage Controlled
Oscillator ).

AM/FM Modulator Scope
(}AM @ OU'[‘C
oFMI .| YCO
Vvar __o.._FMZ L AAA—— High
FM3
o
|
Low
Zymua 34

O VCO dnuiovpyel éva KOUO O L0 GUYKEKPIUEVY] GLYVOTNTO OVOAOYO LE TN T TOL
mokvot) Ci, o onoio kot cuvdéetal o€ avTOV ( LETOED TOV OKPOJIEKTMV TOV CMUELDOVOVTOL
670 Tapondve oynua pe CX).

Mmnopovpe va tpopodoticovpe To PLL pe éva onpa dtapopetikn 1 16106 cuyvotnTag Pe ouTh
ov 0 VCO Aettovpyei. Eqv vadpyet dapopd otn ovuyvotnta 1 dopopd otn ¢don HeETacd
TOV OO CNUATOV, TOV GNUATOG otV €ic0d0 Kot ¢ €€6dov Tov onuatog tov VCO, éva
TeETPOYOVIKO kopo ( kopotopopen ) Ba dnuiovpyndel oto onueio Pp, cdppova pe
GULYVOTIK 1] PACIKT OLLPOPAL.

H 6udpxeta tov ypdvov avooov Te, ovtod Tov Kopatog Ba eival cGuvapTon TG GLYVOTIKNG 1
™G PUCIKNG S10pOPAC.

O ovykpung eivar otn mpaypatikdétta o XOR moAn kot oto onpato €16000v gival
TETPAYOVIKA KOpata. To cvatnua ‘tetpaywvilel’ 1o onua 16030V 6TO Siy.

Av16 10 onua eATpapetal amd éva RC, piktpo kot moipvovpe katevbeiov oNuate peOIoTog
TOV 0TOI®V TO TAATOG EIVOL GLVAPTNON TNG GLYVOTIKNG 1] TNG PAGIKNG S1APOPUS.

47



ATEI Zeppdv —Tuiqpa ITAnpogopikng & Emkowvovidv Topéag Tniemkowovidv & AKTiov

Avt 1 tdon ot €€odo ennpedlel tov VCO, tov omoiov 1 tdon oty €i6000 oAAGLEL TO orua
oTNV €16000 PEYPL va yivel 1010 e To ool ELGOJ0V.

Kd&be PLL xdxlopo €xel éva cvyvotiko €0pog Aettovpyiag. Ze ovtd 10 €bpog 0 VCO pmopel
va ‘cvuAAGPel’ To ofuo €160d0v. [Iépa amd ovtd TO €0pOC M KAVOTNTA GUAANYING
avaoTEALETOL. AVTO TO €0POC OVOUALETOL KOt ‘€0pOG GUAANYNC’ .

2mnv FM 0éon tov d1okdmTn, T0o o 16000V GUVIEETAL GE pia £160d0 TOV GLYKPITN PASTS (
Sin) Kot évo odsBaivov onpa ( pe dapopd edong ) €10600v ( TO 0moi0 KAl TPOKVTTEL O TO
TUKVOT Kol TO GUVTOVILOUEVO SIKTO®MUO, OTTmG TTEPLypdpnKe 6to oynua 33 ) cuvdéetal ot
devtepn gicodo.

O1 oVYVOTIKES QALOYEG TPOKOAODY PUGIKEG OAAAYES KOL CLTEG LE TNV GELPA TOVG EMOPOVV Kl
aAralovv to onua ot €000 ( Sy ). XN mpaypotikdTTe O TOVg EMOPOVV Kot aAAALOVV TO
onua kot oto kopPo TP13, to omoio to Aapfdvovpe amd v ££050 TOL GLYKPITH PACTG KoL
tov RC,; pidtpov.

Otav o dwokodmtng sivar ot Béon PLL, otopatdel n enidpacn Tov KUKAMUATOG OAIcOoNG
@aong kot to onpa amd v £€£0do tov VCO, anyaivel 6TV €16000 TOL CLYKPITH PACTG GTO
onueio Ci, . Autd 10 KUKA®UO €ivol €vo KUKA®UO TO 0Tol0 akOAOVOEL TN GLYVOTNTA TOL
ONUATOC E10000V Kot Pactkd ovth eivar kot 1 Aettovpyia tov PLL kukAdparog.

O VCO tov PLL dnuiovpyel o kabopiopévn cuyxvotta cov cuvaptmeon tov Tukveati( Cys ).
Ortav tpopodoticovpe pe éva onpa v gicodo tov PLL, to omoio ev yévn dwapépel and 10
onua tov VCO, éva tetpayovikd onua 8o onpiovpyndel oty £é£0d0 tov GLYKPITH AT,
AvT0 TO GNUO LETATPETETOL GE £VOL GTLLOL PEVHLATOG , TOL O0OloV M TN Elval GuVEPTNOT TOV
xp6vov avodov Ty, TOL TETPUYOVIKOD TAAUOV OTOV TEPVH péoa omd to RC, giktpo. Avth
tdon ( 1o pedpa yivetor téon ndve oty avtictacn R76 ) tpopodotel v gicodo tov VCO
Kol aAAAlEL TN ovyvOTNTO TOL CNUATOG TNV €£000 TOL KOl £TCL HEGO OVTOD TOL PPoOYov
avadpaor npocapudletal ot cUYVOTNTA Kol 6T PAGT TOL GNUATOG EIGOS0V.

Ot oAAayEG GUYVOTNTOG GTO OO LGOS0V TPOKOAOVV TOPAAANAL OAAOYT] GTY TACT IGO0V
tov VCO ( oto k6ppo TP13 ) kot avtdc oty ££000 TOL Kol £TGL 01 OAAAYEG GUYVOTNTOG
UETATPETOVTOL OVTIOTOXO GE WUI0L TAGT M 07oio €ival OLGIUCTIKA TO OLUUOPPMOVOV GTLOL
TANPOQOPIOG , ONANOT TPOUKTIKA EYOVUE M ATOdAUOpPwon FM.

> Is1pounoTikn oL0oKUGLO

Bijua 1°: Xvvdéote 10 TPS-3421 ot 1pogodoacia

Bijua 2°: Yvvdéote ) tpopodocio oto MAIN kat avoi&re to dlokomn

Bijua 3°: Xvvdéote 10 Kova 2 Tov TaAHOYPAPoL 6TV ££000 TOL SIUUOPPMTY
Bijua 4°: TomnobBeteiote o High/Low dwaxdmtn ot 0éom High

v €000 Tov SUOPPMTY Ba TPEMEL VoL £YOVIE VO UITOVIKO GO LE
ovyvotta SO0KHz.

Brjua 5°: Tvvdéote g £€060 g Tdomg Vvar oty £icodo FM2 tov FM dapopemt ( eivat
1N €l60d0g oL £xEl 6T €16000 NG o avtiotaon tov 10KQ ).

Bijua 6°: EléyEte 6T1 £xeTE GLVOESEL TO TOPOKATO KOKA®pA ( GLGTNNOL )
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AM/FM Modulator Scope
o AM B % OUT
Vvar —O FML —» Vl{f()
Gl
o—=— |—» )
IJ}w

Bijua 7°: MetafdAiiete T Ty oV TOTEVOIOUETPOL 6T YevwhTplo DC tdong Vvar ya vo
dgite TOC LETAPAAAETE 1) GUYVOTNTO TOV CUATOS GTIV ££000.

Bijua 8°: Xvvdiote v ££000 TOL SLUOPPMOTH GTNV €G0S0 TOV PIATPOV.

Bijua 9°: Zvvdiote 10 KovaA 2 Tov TaApoypdeov otny ££080 TOL GIATPOV.

AM/FM Modulator ___I
AM
O — > PLL
"% ouT
o FM1 | VCO
Vvar —OM—JWV—v High
FM3
ofM3l 4 )
Low

Bijua 10°: Metaxwveiote to dokomtn tov PLL 6éon PLL.

Bijua 11°: Metofdailete T U 1oL TotEVOI0UETPOL ot yevvitpla DC tdong Vvar yuo vo
deite mwg petofarrete n Tdon Tov onfpatog 6to kKopupo TP13.

H tdon oty €060 givan pa dpecn cuvaptnon g cuyxvoTNTag Kot 1 T g 0o
TPENEL VoL AAAGLEL GOV GUVAPTNOT TOV AAAYDY GUYVOTNTOG 0T £€£000 TOV SLOUOPEMTH, Ol
omoiec BéPata arlayég mpokaAiovvtal 6tav oAAAL® TN Téon oty €ic0d0 Tov dopope®TH (
onradn 6tav oAAalw To ofpo TAnpopopiag ).

Bijua 12°: Toumknpdote 10 TopoKATo Tivoko, :

No 1 2 3 4 5 6 7 8 9 10

Vi 0 1 2 3 4 5 6 7 8 9
F

VTP] 3
VSout
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FM Aviyvevtnc ne PLL

Brjua 13°: Zoveécte TN YEVVATPLO GKOVOTIKMOV GNUAT®V 6TV £i6080 3 Tov FM Stopuopem
( eloodog e Tukve™ ) Kot TN Tdong Vvar oty gicodo FM2 tov FM dwapopewt ( gival n
€l60d0g mov €yl o1 gicodo g e avtictaon tov 10KQ ). Eniong cuvdéote oty gicodo 3
oV FM dwopopepmty kot to Kaviit 1 tov madpoypdgov.

AM/FM Modulator

AM
o= > >

- FM1 _ \"{.70

l Yvar """—{}—FMZ—MN—-—-D- jgh
Generator —._o_m_i F—’ ]

Low

Bijua 14°: Xvvdéote 0T YEVVATPLOL OKOVOTIKOV CHUATOV £VOL NIITOVIKO G0 GLYVOTNTOG
1KHz.

Oa Tpémel va TApeTE EVol EMIONC NUTOVIKO ( €lvan éva pkpo ofpa To omoio Kot Oa mpénet va
evioyvBel oty €060 Tov PLL ), mapopoto [Le autd Tov GHHOTOS E1GOJ0V.

Metafdrriete T TAON TOL GNUATOG €GOS0V ( YEVVATPLN OKOLGTIKMY CNUAT®V ) HEYXPL TO
onueio , Aiyo mpwv amd 6mov to oNua otV £E000 TOV AVIYVELT YiVEL TAPOUOLO UE TO G
( nuToviKo ) €16650v.

Bijua_15°: MetaPdiiete T ocvxvOTHTOL TOL GNUOTOS 1600V (YEVVATPLOL OKOLGTIKOV
ONUATOV ) KOL TOPATNPTOTE TO ST oTNV ££000 TOL OVIXVEDTH.

Bijua_16°: AMGETE 1O ofua €16080V 6 éva TPLYOVIKO OAUA (YEVVATPLOL OKOLGTIKOV
ONUATOV ) KOl TOPATNPNOTE TO SN oTnV £€£000 TOL AVIXVEDTH.

Op0oymvioc AviyvevTie

Bijua 17°: Metaxiveiote 1o dwakdmtn tov PLL 0éon FM.
Bijua 18°: Xvvdéote 10 Kavalt 2 Tov ToApoypdeov oty é£0d0 tov PLL 8éon Sy

Bijua 19°: Xvvdécte 01N YEVVATPLO OKOVOTIKOV CTUATOV £VOL NUITOVIKO G0, GLYVOTNTOG
1KHz.

®a wpénel va mhpete Eva emiong Nuroviko ( givat £va pkpd onpo To omoio Kot B Tpénetl va
evioyvlel oty €060 Tov PLL ), Tapopoto e autd Tov G1HOTOC E1GOS0V.

Metafdiriete TN TAOM TOL GNUATOG 10000V ( YEVVATPLO OKOLOTIK®OV CNUATOV ) UEXPL TO
onueio , Aiyo mpv amd 6mov 10 onpo otny €000 TOV aviyvevTn Yivel TOPOLOLO [LE TO OO
( nuIToviKo ) €16660v.
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Bijua_20°: MetaPdiiete T ocLxvOTHTO TOL GHUOTOS 1600V (YEVVATPLOL OKOLGTIKOV
ONUATOV ) KOl TOPATNPTOTE TO O oTNV £€£000 TOL AVIXVEDTH.

Bijua 16°: AMGETE 1O ofua €16080V 6 éva TPLYOVIKO AU (YEVVATPLOL OKOLGTIKOV
ONUATOV ) KOl TOPATNPTOTE TO O 0TV £€£000 TOL OVIXVEDTH.

> IswpopoTikn ovoeopa

5. Zuykeviphote OA TO TEPOUATIKG OTOTEAECUOTO Kol OAEG TIC UETPNOELS. Xe KAbe Tivoka
YPAwTE TO GVOUM TOV TEPAUATOG KOl (@YpapioTe TO KOKAME TOV VAOTOU|CATE.
6. XvyKpivete TI LETPNOELS e TIG BE@PNTIKA OVOUEVOUEVES TIUES.
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Epyactnplokn Acknon 6"

Evioyvtig pe PvOpulopsvo Képdog, Miktng
& MetaTponéag XovoTHTOV

Avtikeipeva e Acknonc:

H enidpaon tov RF gvioyv.

Metpnoelg Kot vrtoloyiopot pe tn xpron tov IF puBulduevov evioyuty.
H enidpaon Tov Tomikon TolovimT)

Metatponéag Zuyvotntmv

Amaitodpevog EEomAionog
TPS-3421

Tpopodoaia

[ToAvueTpo

Metpnig cuyvotitov
HoApoypdpog

Fevvritpla 0KOVGTIKGOV GLYVOTNTOV
Koiodo pe ‘Mraviva’

Ewcayoywkd- Oéuata tpog culntmon:

Ye avtd to meipapo o mEPAPATICTOOUE OTO POCKE oTOlKEd TOL GLVOETOLV Eval
VIEPETEPOOVVO EKT).

RF evioyvtrs.

IF evioyvtc.

Tomikob ToAavto™
Metatponéag Zuyvotntmv

"Evag padiopovikog 6éktng Oa mpémet vo Aappdvel kot vo, ‘epumlovtilel’ TIc cuyvoTnNTEG OAMV
Tov Aoppavopévev padopoavikav otabuov. Kabe otabudg ekméumel o€ Sl0QOPETIKES
ovyvotntec. To mpoPAnua ival to Tmg Oa kavouvpe €va 6tevod evpovg {dvNg e ToAD KOAN
evioyvon evioyvTn 0 0moiog Ba €xel Kot VYNAN evioyvon Y1 TIG SIAPOPEG GLYVOTNTES.

210V VIEPETEPOOVLVO EVIGYVTH, aALALovLLE TN TpocEyyion Tov Béuatog, Avti va aAlalovpe ™
oLYVOTNTO GLVIOVIGLOU TOU GUVTOVILOHEVOL KUKADUOTOS TOL &VIGYLTY], OAAALOLUE TOL
ONLLOTOG TOV OTAOUOD EKTOUTNG.

H Baocwkn) déa eivar va égovpe éva mhpo TOAD KaAd évo 6tevod g0povg (MVNG EVIGYLTH O
omolog ka1 ovopdletar evioyvtig Evowapeong Xvyvomnrog ( IF ) xou petotpémer 1o
PadOP®VIKO ofjua o€ avth T ovyvotnta. [loAlariacialoviag 1o padiopmviko onpa ( RF )
UE £VO MUTOVIKO GTIL0L TO 0010 KOl TAPAYETOL Atd £VAV TOAAVTOTH GTO OEKTI KOl O 0TT0i0g
ovopdletor Tomkég Taravrotig ( LO ). To amotéiespo TOv TOAAOTAOGIAGHOD VO
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NUITOVIK®Y CTUATOV EIVOL 1) TOPAY®YN dV0 Op®V LE GLYVOTIKO TEPLEYOUEVO TO GOpoloa KoL
T S10pOopa TV VO APYIKDY GLYVOTHTMV.

Epocov o evioyvtig IF puBuiletor oe po cvykekpiuévn ovyvotnrta, kobopilovpe 1
ocuyvotto LO étol dote N doeopd petald g ouyvomrag LO kot tng cuyxvotntoag Tou
POUSLOPOVIKOD GNHOITOC VO, Eival akpiPdg 6T KEVIPIKN GLYVOTITO GUVTOVIGHOD TOV EVIGYVTNG
IF .

Anhadn| Ba €yovie TIG TOPAKATM CYEGELG

Jie = Jro= Jar
fLO = fir + Jrr

H ovyvomto tov tomikoy Ttohavioth Oo mpémel vo eivor petaforiopevn €161 GGTE Va
umopovue va AapPavovpe S1popovg padloP®VIKOLg oTadove, oA gival ToAD o0 E0KOAO
V0. VAOTIOGOVUE EVOV UETAPAALOUEVO TOTIKO TAOAAVTMTN TTaPd £va, LETOPUALOLIEVO EVIGYVTN
ocvyvotntev. Eedcov o evioyvtic IF eival évag otevod edpouvg {dvng evioyv to dOpoicua
TV cLYVOTHTOV dgV O TEPAGEL ATTO AVTOV.

"Eva tomicd pumhox StdypopLplo evOg VIEPETEPOIVVOL SEKTT PUIVETOL TAPAKAT® GTO oYU 35:
Mmnlox 61dypoppo VoG vIeEPETEPOOLVOL JEKTN

ol RF . IF r .
Antenna }~ M i‘ | Audio
Amplifie IxXer mplifier Detector A mplified]

t

Local
Oscillator

Zympa 35

H «epaio tov déktn elvar mwdvia m dw eite &govpe Evav vrepetepddvvo OékTn, E€lte
0mO10ONTOTE GALO OEKTN, EPOGOV 01 aALAYEC GTO €100¢ TG emelepyaciag Tov RF onuartog and
o OéKTN AapuPdvovv ydpa petd T Aqym tov onupotog amd T kepaio. Mo mapdderypo
VILAPYOLV SEKTEG OlYMG LETATPOTEIS GLYVOTNTAS ( KOt ovoUAlovTal AUEST OEKTES ).

O evioyvtig Evdidpeong Zoyvotrog ( IF ) giktpdpel kdbe otabpd tov omoiov 1 cuyvotnta
fre TpooTIBéuEV e ™ cvyvotnta fir dev ivar ion pe tn pe ™ cvyvota fio .

fLO_fRF ¢fIF

Avrtifeta dev pmopel vo euAtpdapel éva otabud tov omoiov M cvyvotnTa givor iom pe ™
oVYVOTNTO TNG OYEONG

Jre =Jro* Jire

AvTog 0 6Ta0OC emiong dnuovpyel Eva kopa pue cuyvotnro, fir ( whvta Oo mpénetl va Exovpe
oT0 WooAd pog mog otnv €£0do tov piktm Oa éxm to dBpoloua Kot TN Slopopd TV
CLYVOTHT®V T®V dV0 CNUATOV TTov BT 6TV €l00d0 cvTov ). AVTH 1 GLYVOTNTA OvopdleTot
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‘ouyvomnta €doiov’. H IF cuyvotntog Kot 11 cuyvoTNTO EKTOUTNG TMV EUTOPIKAOY GTAOUMV
kaBopilovtol £T61 MOTE Vo £(OVUE PEPIKOVG GTOOUODS PE GLYVOTNTA OVTH, TG GLYVOTNTOG
€10dAov Kot va apepfaiovy dAlovg otafpog.

Ot RF evioyutég dev givar amapaitntol oAAG Guyve XPNOLOTOODVTOL GAV UEPOG TOV UIKTT.
Yuyvd YpNCUOTOI0DV EVO GUVTOVILOUEVO KUKAMUO Y10 TO OPYIKO GIATPAPIGUE. TOV GULOTOG,.
Avto 10 KUKMo ovopdletonr Tuner ko M Pacikn TOv SOLAEW) gival vo omoppinTel TIg
oVYVOTNTEC EWOMAOV.

O pixtng sivon éva kKOKAopa 1o omoio kot wapdyel to IF ofua moddariaciédlovtag to LO
onua pe 10 RF onuo.( To amotéhecpa TOV TOAAATAAGIOGUOD JVDO NUITOVIKOV GNUAT®V
glvarl  Topaywmyn 600 6pwVv e cuYVOTIKO TTepteyOuevo to dbpotoua ( fi+f, ) kol T dwpopd
TV dvo apyikav cvyvotitov ( fi-f, ). Ot mepiocdtepot pikteg mapdyovv ) dapopd udvo
TOV oLUYVOTHTOV &ved €£ocbevolv To oNuo. PE CLYVOTIKO TEPLEXOUEVO TO GOpoicHa TmV
GLYVOTNTOV.

O Tomkdg TahavtmTg lvat Eva MUITOVIKO G0 LE LETARBOAAOLEVT] GUYVOTNTA.

O1 1010 YPMOLOTOIOVUEVOG TOAAVTOTIG 6ToVG RF dékteg givan o talavimtng tov Hartley. Xe
avtd T0 KOKA®UO €yovpe €va Betikd Ppoyo ovddopoong HETaEd TOV EKTOUTOL KOL TOL
oVALEKTN. 'Evag Tukvetg cuvdéetal mopdAnAa oe piog amd 11§ aviiotdoslg mov kabopilet
TO oNueio TOA®ONG £T61 MGTE Vo pubpicovpe To duvautkd e Pdong tov Tpaviictop. Avti 1
pOOIoN TpoKaAEl o 0AAAY] 6TO SUVOIKO TOV €KTOUTOD ( apov av oAralel T tdon ot
Baon kot emedn] woyvel mwavia n oxéon Ve-Ve=0.7V ) pue amotérecpa va oaArdlel Kol to
duvapkd 6to onueio Tov eKToUToD Kol LEG® TO Ppoyov avadpacng vo aAAGlel To duvaukd
TOV GLAAEKTN] KOU O0TO UE TN OEPpd Tov vo oAAGlel 10 dvuvapukd Tov eKkmopmol (
Kataiafaivovpe g £yovpe pio TEPLOSIKT SlodIKacia )

TalavroTilc Hartley

YyMua 36
To dvvapikd avadpacng tpo@odotel 600 mnvia mov ‘Tailovy’ to poAO Tov dlaupétn thomng. Ot

OAAOYEG PEVUOTOC GE QUTO TPOKOAODV OAAGYEC OTN TUOT 1 OTOi0 KOl UETOQEPETOL GTOV
EKTTOUTO.
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Me okond vo, kabopicovpe Ty eXBLUNTH GLYVOTNTO TOAAVTOONGC, £VOG TUKVOTAG M
UETAPANTOC TUKVIOTNG ¥pNOLoTOLEiTAL Y10 VO EYovE otabepn N peTafAnty cuyvotnta
TOAGVTOOTG.

Metafintos Taravrotilg Hartley

>
a

C,I R.3 —
‘ R;Z

ZyMua 37
M dAAn mbavomra gival va ypnoiporomoovpe pion VCC ( Voltage Variable Capacitor )
diodog £tol MoTE M SVYVOTNTA TOAAVTOOTG Vo, AALALEL avALOYa pE T TAOT TOL €QaprOleTal

o1n diodo.

Talavrotig Hartley pe VCC Aiodo

VT.L.
Ly
c
|_
Ri3
Lz
C
7] >3 p
Q, IAY § !
V¥
G Reg
R,
ZyMua 38
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‘Evag mapdpotog  todaviotig eivar o todaviotig Colpietz. H Aertovpyio avtod tov
Tadavtot Bociletol 6T 610 CLVOVAGHO dVO TLKVATAOV TOL ‘TAI{oVY’ TO POAO TOL JPETN
TAoNG Kot VO TNViov TapIAANAOL G€ aVTOVC.

Taraviotig Colpietz

Vf-(-

W
0

R E. -»——J

R;<2

I

C, 5

Zymua 39

O BootkdTEPOG AOYOG TOV JEV YPTCLOTOLIOVUE TO TOPATAV®D TOAUVIMTY gival 10Tt €ival TOAD
OVOKOAO VO KOTACKEVAGOVLE £vol LETOPANTO TTnvio.

‘Eva. oAb pnoiuomolodpuevo KOKA®UO 160000 €vOG LITEPETEPOOLVOL dEKTN lvar ovTd TO
omoio kot ypnotponolel Ta mnvia otn kepaia ( T1 ),toug peTafAntd puOlOIeVONg TUKVAOTEG
( Cy ka1 Cy ), 1o piktn ( T3 ) ot 10 mpdto amd tovg IF evioyvtéc oe o Pabuida pe Eva
tpaviiotop (Q1).

ZovtoviLopevog AEKTNG Kot MeTaTpomEag ZoyvoTiTOV

C,
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Yrdpyovv 600 SVUVOTEC TEPITTAOCELS Y10, T GLYVOTITO TOV TOTIKOV TAANVIMTY:

1. H fLo va etvan peyorvtepn amd v frr (fro> fre).
2. H fio va givan pikpdtepn and mv fre (fLo< frr ).

H evdiapeon ovyvomta yio tovg gpmopucodc AM otafpovg eivar ocovinBmg 455KHz. To
gvpog Lmvng yia Tovg epmoptkovg AM otabuovg givat peta&d tov 5S35KHz ko 1620KHz.
E@ocov 1 eviidueon cuyvotnto fir eival peta&d tov cvyvotntov fio kat fre , 6tav fio< fir
70 oVyvoTKO €0pog LO Ttov tomikod taiavtot Oa givor amd 535KHz - 455KHz = 80KHz
puéypt 1620KHz - 455KHz = 1165KHz. To oyetikd cuyvoTikd €0pOC GTO TOMIKO TAAOVTOT
Oa eivar 80KHz / 1165KHz = 1/15.

Edv fLo> frr , 10 ovyvotikd €0poc tov Tomikov todovioty LO Oa eivar and 535KHz
+455KHz = 990KHz péypr 1620KHz + 455KHz = 2075KHz. To oyetikd cuyvotkd €Opog
670 TomiKO Tohavtot) o eivar 990KHz / 2075KHz = 1/2.

Emedn eivor moAd molo €0KOAO Vo KATUOKELAGOVLUE €V VOV TOTIKO TOAOVTOTH HE AGYO
GLYVOTIKOV gVPpoLs 1/2 mapd pe Adyo cuyvotikov gvpovg 1/15 , i cvyvdtra LO tov tomikod
ToAavTOT ivol Tavta peyardtepn amd v cuyvotnto RF tov onpatoc mpog petddoon.

To eowtepikd ovyvotikd kdxikopo ( IF ) eivar évag otevod edpovg (OVNG EVIGKLTNAG, O
omolog UeTaTpEmEL LOVO £€vo OpLopEVO €0pog Cmvng ovyvotntes. Xto meipopo poc Oa

YPNCLLOTO|GOVLE TO TAPUKAT® EVIGYVTN.

Meratporéag Zoyvotntag

+12V +12V
Q
. T1 .
Cy Rgs oTP9
10n 56K 3 SR« .
<1M
l Yellow J?
RO T O Sout

w SWs

4 T2
A swa L. Ow'i } % f;;n
"] ’ P
Cyy H/F Red
47p B
cwo—jf Nb
Cyp
AF o } }— _i
Cy SR Re 0.1p
47p é] 0K in K

Frequency Converter

Zyfuo 41

Avto T0 KOKAOUO £YEl TEGGEPLS GLVOPTNOELS , Ol omoieg Bétovtal amd dvo oAcBaivovteg
petoy@yovg ( dtakomtes ) tovg SW4 kor SWS.

‘Evav RF evioyv pe tpaviictop

‘Evav pubuldpevov képdovg evioyvtr| ( {ovomepatd @iktpo ).

‘Evav tadavtot pe tpaviictop

‘Evov petotpomén cvuyvotntoc.

AVTEG 01 TEGGEPIC GUVOPTIOELG TIC GUVOVTALE TOAD GLYVA OTIC PAOIOETIKOIVMVIEG.
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Evioyvtiic Kowob Exmopmot

SW4=A SWS5=R

Y avt t Béom, o draxomtng SW4 Bpayvkukidverl omd 1o KokAopa to nvio T1 ko o SW5
ovvoéet TNV avtiotaon Regs 010 GUALEKTN TOL VoKLY.

O mopamdve givor £vog KAOGGIKOG EVIGYLTIG KOWWOD EKTOUTOV LE OVTIGTOGT GTOV EKTOUTO
RE ( CE+RE) . To képdog avtov Tov VIGYLTY Elvar :

R. R, 10K 03

14

R, R, 33K

YV TPAYHOTIKOTNTO, TO METPOVUEVO KEPOOG &ivol pikpdTeEpo yati o1 S1apopeg
YOPNTIKOTNTES EMIPOVV 6T0 cvoTNud ( eWkdTEPA 0 TUKV®TNG Ci9 TOV OTTOTOVL 1) EMidpacT Oa
avaAvdei apydtepa ) kol oto tpaviiotop. Ot EMOPACELS AVTOV TOV YOPNTIKOTNT®V Eival

EUPAVIG OTIG VYNAEG GLUYVOTITEG.
Evioyvtiig PvOmlépevov Képoovg

SW4=A SWS5=T

e avt) ™ 0éon, o daxkommg SW4 BpayvkukAdvel amd o kKOKAwua to Tnvio T1 kot o SW5S
OULVOEEL TO GUVTOVILOUEVO KOKA®ILO GTO GUAAEKTT) TOV EVIGYLTY.

O mopoandve sival £vag KAUGGIKOG EVICYUTIG KOWVOU EKTOUTOV LE AVTIOTOCT GTOV EKTOUTO
RE ( CE+RE ) . To képdog avtoh Tov EVICYLTH €IV GUVAPTNOT TN GLYVOTNTOS TOV GTLLOTOG
€16000V. LTO KEVIPO GUVIOVIGHOD TOV KUKAMUOTOC GUVTOVIGHOD, TOIPVOLUE TN WEYIOTN
avtiotaon tov diktvdpatog RC kot to péyiotn tiun evioyvong ( k€pdog ). To képdog avtoh
TOV EVICYLTY givon :

1
(.1
E 63

H 1y tov képdovg odralet dpapatikd ( kpoivel ) 6tav 1 T g ovyvoTnTag TOL GHIOTOG
glvar Alyo S10pOpETIKN amd aVTH TOV KUKAMLOTOG GUVTOVIGHOD.

H cvyvotto cuvtovicpod tov cuvtovi{opevoy KukAdpotog eivor 1 kabopiopévn AM ( IF )
evoldpeon ovyvotnta ota 455KHz.

Evioyvtiig cav Talavrotig

SW4=B SW5=R

e autn T 0éom, o SWS5 cuvdéel TNy avtictaon Res 6T0 GUAAEKTN TOV EVICYLTH.

O petaoymuotiomc T2 avadpd éva Betikd onua amd T0 GLALEKTY TPOC TO EKTOUTO PEGH TOV
mokvet] Cg. AVt eivol pio Oetikn avadpaon Kot €XEL ooV OTOTEAECUA VO KAVEL TOV
evioyut va todaviovetal. E&attiag tov muokvoty Cs , 10 wnvio ( 0ELTEPEVOV ) TOL
petaoynuatiomy T2 dpa cav cuvtoviLOpevo KOKA®UO, KOl GTO KEVIPO TNG GUYVOTIKNAG
amoKpiong Ppioketal n cLYVOTNTO CLVTOVIGUOD ( TOAGVTWOONG ).

[opatmpeiote g 1 obHvdeon peTa&d ToL CLAAEKTN KOl TOV EKTOUTOV YIVETOL [E TN XPNOM
evOg UETOOYNUATIOT. MOVo éva HEPOC TOL GNUOTOC TOL EMAYETAL GTO OELTEPELOV TOV
petaoynuatiot) ( AOYo TOL UETACYNUOTIOT] HECOIOG ANYMG , dlaipeon o€ 000 mnvia Tov
OEVTEPEVOV ) LETAPEPETAL, OO TO GUAAEKTT) OTOV EKTOUTO.
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Meratpornéag ToyvotnTtog

SW4=B SW5=T

e autn T 0éom, 0 SWS5 cuvdéel T0 KOKAMLO GUVTOVIGHOD GTO GUAAEKTY] TOV EVICYLTH.

O petaoymuotiomc T2 avadpd éva Betikd onua amd T0 GLALEKTY TPOC TO EKTOUTO PHEGH TOV
TokveT] Cg. AVTO TO KOKAGOUO OEV TOAAVTIMOVETOL O10TL 1] GLYVOTNTO TOAAVTOOTG £ival
SLOPOPETIKT TOPA amd OTL TN TEPINTTOON UE TO TaAavTeELOUEVO RC KOKA®LAL.

Ortav évo ofuo £16050V e GuvOTNTa, 1 0Toia etvat 1 dtopopd petal&d g IF cuyvotntag Kot
mg ovyvotntag toddvioong, Oo mapovpe oty €060 tov evioyvtn ( devtepgbov TOL
KUKADOTOG GUVTOVIGHOD ) éva onpa evoldpeong cvyvotntog ( 455KHz ).

Edv 10 onua €16000V0 peTa@épel KAmola TANpoopia, avtn eniong Ba sueavictel 610 onuo
EVOLALLESTG CLYVOTNTOC.

> IspounoTikn oL0oKUGLO

Bijua 1°: Zvvdéote 10 TPS-3421 ot 1pogodocia

Bijua 2°: Yvvdéote ) tpopodocio oto MAIN kat avoi&re To d1oKoOmTn

Bijua 3°: Zvvdéote 10 SESLAB oty 0éon High,Sine,Const.

Bijua 4°: TomoBeteiote 10 kKovah 1 Tov mokpoypdpov otnv é£odo tov SESLAB .

Bijua 5°: Tovdéote v €£080 G yevwnIplag oNuatog Vi, otn €icodo tov petotpoméo
oLyvOTNTOG

Bijua 6°: AN\GEte TO TAGTOG KO T GLYVOTNTO TOV GHILOTOG EIGOS0V KOl TOPUTNPEISTE TMC
aVTEG Ol aAAaYEG emnpedlovy To onpa ot ££000.

RF Evieyvtic

Bijua 7°: Tomobeteiote to dokdmtn SW4 ot Béon A ko to dokomt SWS5 otn 8éon R.
Bijua 8°: Tomobetciote 10 kKovait 1 Tov Talpoypdeov oty §£080 TOL EVIGYVLTH Sou.

Brjua 9°: Metodlietor T cLuyxvOTNTA TNG YEVWNTPLOG ONUATOS Ve HEXPL VO TAPEL TN
YOUNAOTEPT TIUT CLYVOTNTOG.

Bijua 10°: Metafdariieton 10 TAGTOG TNG YEVVATPLOG OHLUATOC Vg HEXPL VOL TTAPEL TO GTUOL TN
T SVp, oty €6080 TOL EVIGLTY.
Metpnote 10 o0 0T €6000 TNG YEVVITPLOC.

Bijua 11°: Avénote T TIUA NG GLYVOTNTOG TOV GHUATOC £16O30V TN YEVVATPLOG GHUOTOG

Vi ( €eved xpatdpe otabepd 10 TAATOG TOL GNUATOS ) KoL KAVTE TN TOPUKAT® YPOPIKN
TOPACTACT) GLYVOTIKNG OTOKPIONG TOV EVIGYLTH.
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Amplitude V

A

P f(KHz)

Evieyvmic PvOulonevov Képoovc

Bijua 12°: Tomobeteiote 1o drakdmtn SW4 ot 0éon A ko 1o drakdémtny SW5 ot 0éon T.

Bijua 13°: MetoffdAleTor T cuxvOTNTO TNG YEVVATPLOG GNUOTOS Vi HEXPL VO TAPEL TN
YOUNAOTEPT T CLYVOTNTOC.

Bijua 14°: Av&note T T TNG GLYVOTNTOG TOV GHUATOC 16030V TNG YEVVATPLOG GTUOTOG
Via ( eved xpatdue otobepd 10 TAATOG TOV ONUOTOC ) KOl KAVTE Tr MOPOKAT®O YPOUPIKY|
TAPAGTACT] GUYVOTIKNG OTOKPIONG TOV EVIGYVTY.

Amplitude V
A

P»  f(KHz)

Bijua 14°: Av&note T TIUR NG GLYVOTNTOG TOV GHUATOC £16030V TN YEVVATPLOG GHUOTOG
Vi ( €eved xpatdpe otabepd 10 TAGTOG TOL GNUATOS ) KoL KAVTIE TN TOPUKAT® YPUPIKN
TOPACTACT) GLYVOTIKNG OTOKPIONG TOV EVIGYLTH.

Bijua 15°: Av&note T TIU TNG GLYVOTNTOG TOV GHUATOC £16O30V TN YEVVATPLOG GHUOTOS
Viar ( €vO kpatdpe 6tadepd 10 TAGTOG TOV GLOTOC ), LEXPL VO AdPeTe TO péyioTo ( TAGTOVG )
NUTOVIKO G0 6TV €£000 TOL EVIGYLTN.

Metpiiote 10 oNUa. 6TN €10000 TNG YEVVITPLOG,.
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Bijua 16°: Metpfiote Kol KOTOYpAWYTE T GLYVOTNTO TOL GNUOTOG , B Tpémet var givat YOpo
ota 455KHz.

Bijua 17°: Avénote T TUA TNG GLYVOTNTOG TOV GHUATOC 16030V TN YEVVATPLOG GHUNTOG
Viar ( eved xpatdue otabepd 10 TAATOG TOL GNUATOS ), UEYXPL va AdPete T0 0.7V TOV
LEYIGTOL TAATOVG ofua 6TV €000 TOV EVIGYLTY.

Metpiote Kot KaToypdyTe T GUYVOTNTO Y10, TO OO OTT €60J0 TNG YEVVITPLOC.

Bijua 18°: Elattdote T U TNG SLYVOTNTOS TOL GHUATOG E1GOB0V TG YEVVATPLOG GTIUOTOG
Vi ( evod xpatdue otabepd 10 TAATOC TOL oNuotog ), HéExpL va AdPete 10 0.7Vmx TOV
UéEYoToL TAGTOVG, oNpe otV €£000 ToL evicyvTth. To onua oty €£0do Ba avénbei kot Oa
elattolel ot cuvéyela mdAL 6to 0.7V ax TOVL HEYIGTOL TAGTOVC.

Metpfiote Kot Kataypayte Tn ouyxvoTnto Yot T0 GO TN €16050 TNG YEVVITPLUG Yo TNV
omoia To mAAtog otn £€£000 yivetor 0.7V g TOV HEYIGTOV TAATOVG Yo devTEPT POopd ( dLTH
0o givarl pikpdTeEPN TNG TPMTNG, YIOTi ; ).

Bijua 19°: Yrnoloyiote 10 £0poc {dvng BW=AF 100 ¢@iktpov.

Bijua 20°: Yrnoloyiote 10 Topdyovia Toldtntac Q tov giltpov.

Evieyvmc cav TorlavioTnc

Bijua 21°: Amocuvd£oTe TN YEVVATPIO GHLOTOC atd TNV 16060 TOL HETATPOTEN GLYVOTNTOG.
Bijua 22°: TonoBeteiote 10 KavaAl 2 Tov maApoypdaeov otny £€0d0 TPO3 tov evicyvTh.
Bijua 23°: Tonobeteiote 10 Staxdntny SW4 ot 06on B ko to dakomtn SW5 ot 0éon R.
Bijua 24°: Tlopatnpeiote 10 ofua otnv ££000.

Av kot dgv vmdpyel oo otV €l6odo Tov evioyvt, Oa mopoatnproeTe Eva
NWTOVIKO onpa oty ££0do.
Bijua 25°: Metpnote ) ovyvotnta tov tahovtoth ( Oa tpénet va givarl yopm ota 8O0KHZ ).
Bijua 26°: TonoBeteiote éva kavail tov Tolpoypdeov otny ££0d0 TP02 otov ekmound Tov

evioyvt ( Tov Tpaviictop ). Oa TOPUTNPNGETE EVAL NULTOVIKO GO TN 10100 GLYVOTNTO LE
™ mapandve. [Towo onpa givar 0vtd Kot To1og 0 POAOG TOVL ;

MeToTpomTENC 2VYVOTNTOC

Bijua 27°: Tomobeteiote 10 dtoakomtn SW4 ot 0éon B kan 1o daxdémtn SWS ot 0éon T.
Bijua 28°: TonoBeteiote 10 KavaAl 2 TOL TAALOYPAPOV 6TNY ££080 TOV EVIGYLTH.
Bijua 29°: Yuvdéote T YEVWITPLO GNILOTOG GTNVY €16000 TOL UETOTPOTEQ.

Bijua_30°: MetaPdiete ) cvyvOTTO TOV GHUATOG €160d0L Kol AGPete onua pe v
eMdyLoTn oVYvVOTNTOA.
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Bijua 31°: AvEavetal 6Tadl0KA T GLYVOTNTO TOV GNHUOTOS EIGOSOV Kol TOPAUTNPHOTE GTO
KOVAAL 2 TOV TOALOYPAPOL TO G0 6TV €£000 TOL PETOTPOTEN.
Ytopatiote 0tov AAPeTe To pEYIoTo SN oty £5£000.

Bijua 32°: Metpiote Kot KAToypayTe THV GUXVOTNTO TOV 6NIOTOG E0DOV TOV HETATPOTE.
EnainBevote av woydet :
Jrr = Josc = Jir

Bijua 33°: EEokolovbnote va avEdvetol to onpo £166d0v. Xtnv €060 tov petatponéa. o
AGPete avEnon KoL TTOOT TOL GNHOTOG. € KAOe mepimtmon, To onua e£6dov Ba mpémel va
eivar oty gvdidpeon ovyvotra ( 455 KHz ) , av kot n cuyvotnta Tov GROTog 16050V
aAralel. O ouyvotteg ol omoieg givar a&loonueinteg kol Oo mpémel va ereyybodv gival ot
TOPAKATO:

fRF = fosc _fIF
fir
fRF = fosc +f1F

> [ewpouotikn avaeopd,

1. Zvykevipdote OAo TO TEWPOUATIKE OTOTEAECUOTO Kol OAEG TIC UETPNOELS. Xe KAbe Tivoka
Yp&yte TO GVOoU TOV TEWPAUATOG Kol (@ypapioTe TO KOKA®LE TOV VAOTOU|CATE.
2. Zuykpivere TIC LETPNOELS LE TIC BE@PNTIKA OVOUEVOLEVES TLUEG.
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Epyactnplokr Acknon 7"

Kpvotaiiikog PvOulopevog Evioyvtiic,
& Evioyvtic ne Eleyyopevo Képooc ( AGC)

Avtikeipeva e Acknonc:
e H emidpaon g ocuyvotnTog 6€ £va KPLOTOAALKA puOIlopevo evioyut
e To AGC xdxAoua

Amaitodpevog EEomAionog
TPS-3421

Tpopodoaia

[ToAvueTpo

Metpng cuyvotiteov
HoApoypdpog

Fevvrtpla 0KOVGTIKGOV GLYVOTNTOV
Koiodwo pe ‘Mraviva’

Ewcaymyikd — @fuata Tpog culntnon:

Onwg cv{nmoope 610 TPONYOOLEVO TAPAIELYLA, GE EVOV EVIGYVTI KOWOD EKTOUTOV UE &V
TOPUAANAO GUVTOVILOUEVO KUKAMUA GTO GUAAEKTT] TOV QUTO EMOPE GTO VO GUUTEPLUPEPETAL O
EVIGYVTNG GOV VOV EVIGYVTN TOL 0TOI0V TO KEPOOC EEAPTATAL OO TN GLYVOTNTO TOV GYILOTOC

£16000v.

To «képdog elvar péyloto OTOV 1M ovyvotnte eivar iomn pe ovTH TOL GLVIOVILOUEVOL
KukA@poTog. Edv n ovyvotta givor Alyo dapopetikn omd T ovuyvOTnTe GLVIOVIGUOD , TO
Kképdoc mEPTEL amdtopn ( avaAoyo HE TO TApPAyovio TOolOTNTAS Q TOL KLKAGUOTOS ).
AvtikoO1otOvTog 10 cLVTOVILOUEVO KOKAMUO, HE EVOV KPLGTOAAKO TOAOVI®OTN O OTOI0g
ONuovpyel U0 YOPOKTINPLOTIKN LE GTEVOTEPO YOPOKTNPIOTIKA ( Ty, peyoAvtepo Q ) kot

MYOTEPEG EMOPAGELS GTNV YOPUKTIPLGTIKY| TOV.

Vee

voul

Vin O—i

Zyfuo 42
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O kpOoTOALOG €lval €vo, KEPUUIKO VAIKO, TO 0moio Kot KOPetar pe évav mpokobopiopévo
TpOTo Kol Torobeteital HeTa&y OTAIGUOVY ( EAAGUATOV ).

Av106 0 KpOoTarlog yopaktnpiletal omd to meloniektpikd eovopevo. To niektpud nedio
petafaiieton peETOED TOV OMAMOU®V ONUIOLPYDVTOG £Ve PUNYOVICUO TOAOVTOCE®DY GTO
KPUGTUAAO.

O «kpvotodhog  £€xel pio ovyvoTNTO SLVTOVIGHOV. Ol UNYOVIKEG TOAOVTIOGCELS Kol Ol
NAEKTPIKEG EMOPAcELS EEQPTOVTOL OO OVTH TN GLYVOTITU GUVTOVIGUOD.

To 16000vapo KOKA®O TOL KPUGTAALOL EIVOL TO TUPUKATO:

1

Cer =

Zympa 43

Ta C, L,R gtvat o1 KpuoTOAAIKES TOPALETPOL O1 OTOIEG KOt EEUPTMOVTAL OO T KOTACKELT|

TOV.

To Ccr eivor n yopnTIKOTNTA TOV KPLOTAAAOVL. O KPVUOTUAROG €ival €va HOVOUEVO VALKO

peta&d 00 UETOAAMK®V OMAMOUMV. AVTH 1 YOPNTIKOTNTO €ival HEPOC TOVL 1G0OVVOLLOV

NAEKTPIKOD KUKAMUOTOG oV KO OeV amoTeAel LEPOC TOV TelONAEKTPIKOD QUIVOUEVO.

H emidpacn otn GuyvoTIK GUUTEPIPOPE TOL KPLGTAAAOL kabopiletar amd 6v0 Pacikég
1

e

ovxvomtes. H pia aviiotoyel oto oe oepd cvvtovifopevo kikiopa f, =

1

27\JLCy

2uvBmg aVTéG 01 GLYVOTNTEG ElVOL KOVTA 1) pid TNV GAAT.
H yopaktptotikn cuyvoTikni KapmoAn TOV KPUGTAAAOD EXEL TN TAPUKAT® LOPPN:

GAn oto mapddinio cuvtovilouevo kKbkhopa f , =

¥
-
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Yrdpyovv 600 €idn kpuotdAiwv. To éva katackevdletol pe 6Komd va ypnoyonoindei o
EPAPUOYEC TOAOVTOCEMY KOl GTO 07010 1) oLy vOTNTa fS €Ival 1 TOLO GNUOVTIKY GLUYVOTNTA
OT1 YOPUKTNPLOTIKT.

O éALo KataokeLALETOL LE OKOTO VO, XpNOLUOTOMOEl o€ QUPUOYEG GIATPOV KOl GTO 0010 M
ovyvotta f, elvor M MO0 oNUOVTIK cLYXVOTNTA GTN YOPOKTNPIGTIKY. Me okomd va
Eeympiloope ta dVO €0 KPLOTAAAWV, OVTOVG TOV YPNOLUOTOIOVUE YO EPAPUOYEG
QIATPOPIGLLOTOG TOVG OVOUALOVUE GUVTOVILOIEVOUG.

O1 cvvtovi{opevol &xovv &va gupihtepo e0pog {avng e&ottiog Tov TAPUAANAOD KUKAMDUOTOC,
OT®G QOIVETOL TAPUKAT®:

>
»

L J
-

fy

Zyfua 45

Eivar obvnbeg vo ypnoomolovpe KpuoTtiAAOVG, TOAOVI®OTEG Kol  GLVTOVILOUEVOLG
KPLUOTAALOLG Yo TN KaTaokewn Qidtpmv. Xto TPS-3421, vrdpyet £vag KpLOTOAAIKOG Kot EVag
eVIoYLTNG pLOLOUEVOL KEPOOVC LLE GLVTOVILOUEVO KPVGTAALO.

O KpLOTOAAIKOG evioyvTng PLOUILopEVoL KEPOOVG pe cuvtoviLopuevo kpbotaiio oto TPS-
3421 eivor évog evioyvtig o omoiog mepieyel évav 455KHz cuvtovi{opevo kpvoTtaAlo 6To
OLAAEKTN TOL KOl €miong ocuvvieAel évav evioyvthg puOulopevony képdovg Onmg Paivetan
TOPOKAT®:

VCC
]
R g V,
Vio—i}
R,
AGC o——AW———¢
G :‘-_- Rg T Cg
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Aiywg vo ouvdécovpe kdmoto onpa otnv AGC gicodo, ot avtiotdoelg R kot Rg kabopilovv
To onueio Asrtovpyiag Tov evioyvth. H cvyvotikn amdkpion tov evioyvtn kabopiletol amod
CUUTEPLPOPE TOL GLVTOVILOUEVOL KUKAMUOTOC. XTO GLVTOVILOUEVO KOKAMUA €vo LEYIOTO
képdog meTvuyaivetal ( uéytotn tiun v to RC).

Tpogodotdvtag pe éva DC duvapiko v gicodo AGC tov evioyvth, EmOpodUE 6TO onpeio
AELTOVPYIOG TOV EVIGYVTH KOl ETOUEVOG GTO KEPOOG TOL.

O mokvotig C,; dev emttpénel TNV amodTOUn HETAPOAN TOL KEPSOVE TOL evicyLTY e€autiog TV
QTOTOUMV CAAAYDV TV CTULATOV ELGOO0V.

H AGC gicodog, cuvifmg vdpyet otn Tpd Paduioa evog EVicYLTN EVOIAUECSTG GLYVOTNTOG
oTo padtOPOva. Avti 1 €l60d0¢ TpoPodoTEiTAL Omd TNV ££000 TOL GVIYVELTY] , O OTOI0C KOl
Bpioketol petd to tehevtaio evioyvt evoldueong ocvyvotntog ( PAéme EZynuo 35, dniadn
vIapyel o Betikny avadpaon g €£660v tov aviyvevt oty AGC €i60d0 Tov €ViGYLTH
€VOLALEDT|G GLYVOTNTOG ).

To onua ot €£000 TOV evicyLT amoteieital amd dvo onuata. Eva evaillaccdpevo onpa 1o
omolo ko €itvar to MyMTkod onua ( avtd givol TOv pETAPEPETAL GTO MYELD, OTOV EVIOYLTI
onuatog eovng ) kot pia DC ocuvietdoa , n omoia Kot dgiyvel To TAATOC TOL QEPOVTIOG
ONUATOC TO OToio AaufPavel o dEkTNG,

Ta dvo onuata aAlalovv cav cuvaptnon tov Aoufavouévov onuatog oto 6éktn. Emiong Ta
dvo onpata oAAGLOVY ooV GUVAPTNGOT TOV UTHOCPALPIKOV OAAAYDV 1| GOV OTOTEAEGO TNG
KkatevBuvong g kepaiog ( o€ Vo KIVOOUEVO PASIOPOVIKO OEKTY) Y10 TAPASELY AL ).

Emedn 0éhovpue va axodue to Aopufavouevo onue pe opotdpopen éviaot ( cOUE®VL UE TN
KaTteBVVoN TOL TAGTOVG TOV GHUOTOS GTOV EVIGYLTN MNYOV, UEYAPOVA ), GLVOEOVUE TNV
¢€0do tov aviyveutn omv AGC &icodo tov gvioyvtn gvdldpeong cvuyvotntog . To @idtpo
R,C, amoppinter v DC ouvioTdoo TOv GNUOTOS TOL OvVIXVELTH Kot 0AAGLEL aviloya TO
KEPOOG TOV EVIGYVTH LE TEMKO ATOTEAEGIA TAVTO TO OLOIOHOPPO GKOVGLUA TOV 1YOV.

Me avtd 10 TpOTO AOUPAVOVLE £VO OUOIOUOPPO OKOVGTIKO GTLML, TOPOAO TIC OAAAYES GTO
Aatog ( Téom ) Tov AdpPavouévon oNIaTOG.

> T[epouoTikn oLodlKUGLO

Bijua 1°: Xvvdéote 10 TPS-3421 ot 1pogodoacia
Bijua 2°: Yvvdéote ) tpopodocio oto MAIN kat avoi&re to dlokomn
Bijua 3°: Yvvdéote 10 SESLAB oty 8éon High,Sine,Const

Bijua 4°: Xovdéote v ££080 NG YEVWATPLOG ONUATOG Vi OTN €16000 TOL HETOTPOTED
ovyvotrog (CW)..

Bijua 5°: TonoBeteiote 10 kavdAl 1 Tov maApoypaeov otny ££080 TG YEVVATPLAC.

Bijua 6°: AN\GETE TO TAGTOG KO T GUYVOTNTO TOV GHLLOTOG EI6O80V KOl TOPUTNPEIGTE TMC
aVTEC Ol aAAaYEC emmpedlovy To oNua 6t €000 TNG YEVVITPLOG.

Bijua 7°: MetofdAletat T cuyvOTNTOG TNG YEVVITPLOG LE GKOTO VO, AGBOVUE T HIKPOTEPN
ovyvoTTO.

Bijua 8°: Avénote ) ovyxvotnta ( EVO KPOTATE TO TAGTOG TOV GHLATOC TNG YEVVITPLOG
0100ep0 ) Kol KUTAGKEVAGTE T YPUPIKN TOPACTOCT TNG GUYVOTIKNG UTOKPIONG .
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Amplitude V

A

P f(KHz)

Bijua 9°: MetofdAleton ) ovyvotntag g yevwntpuwg ( v Kpatdte to mAGTOS TOV
ONUATOC TNG YEVVATPLOG otafepd ) ue okomd va AGPovpe to UEYIGTO TAATOC MULTOVIKOD
onuatog oty ££060 TOL EVIGYVTY.

Bijua 10°: Metpriote kot KOTaypayTe T0 TAGTOS TOL GHUATOC.

Bijua 11°: Metpriote Kol Kotoypayte T cuyvotnTo Tov onuoatog, Ba tpénet va givat yopo
ota 455KHz.

Bijua 12°: Av&note T T TNG GLYVOTNTOG TOV GHUATOC 16080V TNG YEVVATPLOG GTUATOG
Via ( eve xpatdue otobepd 10 mAATOG TOL oNUOTOG ), UEYXPL va AdPete T0 0.7V TOV
HEYIGTOV TAATOVG O oTNV £€£000 TOL EVICYLTH.

Metpiote Kot Kataypayte Tr GuYvOTNTA Y10, TO G 6T €(6000 TNG YEVVITPLOG.

Bijua 13°: Elattdote T TIUf TG SLYVOTHTOC TOL GHUATOG E16O30V TG YEVVATPLUG GHUOTOS
Vi ( &ved xpatdpe otabepd 10 TAGTOG TOL onuatog ), uExpt va. AdPete 10 0.7V TOV
HEYIGTOL TAGTOVG, oNpo otV €£000 ToL evioyvth. To onua oty €£0do Ba avénbei ko Oa
ehattobel ot cuvéyela mdAL 6to 0.7V TOL HEYIGTOL TAATOVC.

Metpiiote Kol KaToypdyte TN ouxvOTNTO Y10, TO GHU OTN €(06000 TNG YEVVATPLNG Yo TNV
omoia T0 TAATOC 6N €000 Yivetal 0.7V max TOV PHEYIGTOL TAATOVG Yo de0TEPN POopd ( VTN
O givar pucpdTepN TNG TPMOTNG, YIOTl 5 ).

Metpiote Kot KaTaypayTe TIg 000 ALTEG TYLEC GLUYVOTITOG Y10 TO OOl 0T €10000 TNg
YEVVIATPLOC.

Bijua 14°: Yrnoloyiote 10 £0poc {dvng BW=AF 1ov ¢iktpov

Bijua 15°: Yrnoloyiote 1o Topdyovta Toldtntac Q tov giltpov

Bijua 16°: Pvbuicte ) cuyvotnta TG YEVWATPLOG MOTE VoL AAPETE TO HEYIOTO TAGTOG
onpatog oty €060 TOL EVIGYVTH.

Bijua 17°: Xvvdéote v €i6060 AGC otnv ££000 TG Vyar.
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Bijua 18°: Metafdiete to mAATOC TNG YEVWATPLOG Viyar, £T01 DoTE VO MAPeTE TO PéYI0TO
TAGTOC oTNV €£000 TG,

Bijua 19°: Metpfiote Kot KOTaypayTe TO TAGTOG Y100 TO GO TNG YEVVATPLAS Ve , KAOME Kot
omv €£000 TOVL EVICYLT.

Bijua 20°: Metofdilete ™ T g tdong oty €icodo AGC (Vi ) oOpQmve pe To
TAPOKAT® TIVOKO KO KOTAYPAWYTE TIG TYEC TNG TAONS 6TV €000 TOL EVIGYLT.

VAGC
Vat p-p

Bijua 21°: Kdavte ) ypo@ikn mopaotact tov ofuatog e£680v tov evioyvt Vy ( képdog )
GLVOPTNGEL TNG TAONS VaGe -

Val A

P Vacc

> [ewpouotikn ava@opd,

1. Zvykevipdote OA0 TO TEWPOUATIKE OTOTEAECUOTO KOl OAEG TIC LETPNOELS. Xe KAOE TivoKa
YPAWYTE TO OVOLLOL TOV TEPALOTOS KOl {OYPaPIoTE TO KOKAMLLO TOV VAOTO|CATE.
2. XuyKpivere TIG LETPNOELS LUE TIC Oem@pNTIKA OVOUEVOUEVES TILEG.
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Epyactnplokn Acknon 8"

EvaieOnoio, Emiektikotnto & Xvvrovilopevog
AéKTNG

Avtikeipeva e Acknonc:
E&oweimon pe ta KukAGOHOTO dEKTOV
Exmopnt| ko Afym

Métpnon g evaiodnoiog Tov dék
Métpnon g EMAETKIKOTNTOG TOV OEKTN

Anoutovpevog EEomMonog
TPS-3421

Tpogpodocia

[ToAvpeTpO

Metpng cuyvoTHTOV
[MoApoypdpog

TevviTpla 0KOVOTIKMOV GUYVOTHTOV
Koiodw pe ‘Mravéva’

Ewcayoyikd — Oéuata tpoc culnnon:

To kOKAoOUO €1G000V GE €VO PASIOPOVIKO OEKTN TEPIEXEL £va. OIATPO HE UETAPOAAOUEVT
GLYVOTNTO GLVTOVIGHOV. Amoteleital omd &va Tvio Kot €vo UETUPUAAOUEVO TUKVOTY|.
AAaCovtog T Y@PNTIKOTTO TOL TUKVOTH OAAGLOVUE TN GLYVOTNTO GLVIOVICUOD TNG
drTaéng.

H x0plo emthektikdmra 68 Evav padloQmvikd OEKTN TPAYLOTOTOIEITAL amd VA, LETATPOTEN
OULYVOTNTO KOl TOVG EVIOYVTEG EVOLAUESNG SLYVOTNTAG OKPIPMOG OTMG TEPLYPAPNKOY GTNV
EPYOOTNPLOKY Aoknon 6.

H Aertovpyic T00 KUKA®UOTOG €16000V €lval vo QUATPAPEL KLPi®G TO OHUATO NG
OVOKAODUEVNG CLYVOTNTOS TOL €MBUUNTOD POSOPOVIKOL oTAfUoD KOl To GNUATO TNG
eVOLAUEDNG oLYVOTNTOG. AVTA TO CNUATO OV TEPACOVY amd TO KOKA®UO €16600v, Oa
eVioyLBOVV amd TOVG EVIOYVTEC EVOLAUESTG GLYVOTNTOC TOV PUSIOPOVIKOD OEKTN Kol o Oa
VILAPYEL SVVATOTNTA TAEOV VO, PIATPOPIGTOVV.

e évav AM padioemvikd déktn, N kepaia gival Eva mnvio ToAMYHEVT YOP® Ao VO KOMUATL
Topnva, Avtd 1o Tvio gival KOPUATL Ao TO KOKA®UE ELGOS0V TOV POdIOP®VIKOD OEKTT.

e amhoUg padloQmVIKODC OEKTEG, TO KOKAMUE 16050V gival £va HEPOC amd EVaV UETATPOTEN
oLYVOTNTOG OTTMC POAVETAL KOl GTO TOPOUKAT® GYNLLA. :
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Zymua 47

H Aettovpyia tov mopamdve KoKAOROTOC eENYRONKE 6TV gpyacTnplokn doknon 6.

2T0V¢ GUYYPOVOLG PUSOPOVIKOVG OEKTEG, 1 EMIAOYT TOL PASIOPMOVIKOD GTAOUOV YivETOL UE
N XPNOT EVOAAOKTIKG TNG YOPNTIKOTNTOG oG dwwdov. H tdon ota dkpa g d1680v
kaBopilel ™ yopnTKOTNTA NG 01000V KOl KOTQ EMEKTOON TN GLYVOTNTO TOV TOMIKOV
TOAQVTOTY. X€ VTRV TN TEPINTMGOT, YPTOILOTOOVUE Eva EVPEDS (DVNG GiIATpo otV €ic0d0
TOV OEKT).

EvawoOneio tov Padroomvikov Afktn

‘Eva amd 10 oUYKPITIKA YOPOKTNPIOTIKA HETAED TOV PASIOPOVIK®OV OEKTOV &ivolr M
evalcOnoia. H svawstneio kabopiletor amd tov Pabuod evioyvong tov déktn. O BopvPog 6to
KOKA@po €10600v Tteplopilel T dvvatdTTa ANyng acbevoic ofuatoc. Ot Teplopiopol g
evaiclnoiog avédvovtag v evioyvon kabopilovtal amd ) peiwon Tov emumédov Bopvfov
otV €i6000 TOL padloPvikoy déktn. H gvatsOnoia tov padiopmvikov déktr , kKabopiletal
Qo TNV EVEPYN TN TOV (EPOVTOG KOUOTOG TOV GNHOTOG EIGOG0V GTO PASIOPMOVIKOD SEKTT, N
omoia avomTLGGEL e KaBopiopévn 1oyd 5600V 610 ‘eoptio’ Tov déktn. To ofua cvvdéeTat
o1n €lcodo Tov Okt pe ol Kepaio e€opoimong kot yopaktnpiletor amd éva OelkTn
Sapopemong 30% o1o Sapopedvev onpa Tov onoiov 1 evicyvor givar 1000Hz.

H xoBopropévn oxd eivor S0mV, otav to goprtio givorl pio avtiotaon ywopig exoywoyn Kot
elvan pior avtiotaon mov 1oodvuvapel e To HETPO Tng ovVOeTNg avtiotoong TV Nyeiov ot
ovyvotta tov 1000Hz.

Mo éva déitn pe o peydn oyd e£6d0v, cuotivetat va mdpovue ta SOmV mg kabopiopévn
T 1ox0g e£6dov. Me PBdon to Apepucdviko otévtap, 1 OVOUOOTIKA T e£000v glval
epLocoTEPT amd 1V.

e padloQmVIKOUG dEKTEG LE YOUNAT 1o%0 €£000V, N Kabopiopuévn oy €660V givar ImV.

H tdon eocddov petpiéton oe Micro Volts (uV) 7 oe Decibels (db). Edv n gvaicOnoia
petpiétal o Decibels, umopovue va Bempicovpe pe Bdon to Bpetavikd otdvtap 6t 0db=1
WV 1 ue Baon to Apepikaviko otaviop 0db=1V. Oa mpénel va yvmpiletal, 1O 68 LETPNCELG
evaicOnoiog, g T0 onpa 16650V TV 50UV Bewpeitar g givar Eva onpa vog LakpvoD
otofpov. Znpata pe Tpég SmV kan 2V Bempoldvior ofjpote VOGS HEGOIOV, TOTIKOV Kol dpa
HE HEYOAN 1oY0 GTAOLOV.

H dnuovpyio gvog onpatog Bo wpémet va yivetal amd pia axpifeiog yevvitplo. GRUOTOG, 1
onoio mapEyel SLOLOPPOUEVES TAGELS te Oeiktn Slapdpewong mhve ord 90%. H yevvitpia
onuatoc Ba mpémel va eivor podlocpévn pe Eva uetpntikd epyaieio, To omoio Oa emtpémel
TIG LETPNOELG TNG TACTG TOL GNIOTOG TOV PEPOVTOG KL TOV OEIKTN SOUOPPDOTG..
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H ovyvémra g yevvntplag 0o mpémel va sivar akpipnc kot otabepr). To kdkAopo g
yvevnipwog Ba mpémer vo emutpémel v axpiPn pvbuion g ovyvornrog. o va
dwopoiicovpe TV okpifn pétpnon, o€ Opyove LYNANG mowdtntag, Oa mpémer va
GLYKPIVOVLE TN GLYVOTNTO TOL EVOAAUKTIKOD TOAAVIMTNH LE TI GLYVOTNTO TOV KPUGTOAALKOD
TOAAVTOTY], 0 OTTOI0G Ko TEPLEYETAL LEGO GTO OpYavOo Kot va pubpicovpe tov tadaviotr. Eva
KOKA@po pétpnong g evarcOnoiog meptypdpetot oto oynua 48. Meta&d g yevvnTplog Tov
ONUATOC KOl TNG PASIOPMOVIKNG €160J0VL vadpyel (o Kepaio eEopoimong . H epumédnon avtnig
¢ kepaiog aAralel egaptodpevn amnd T GLYVOTNTO LE TOV 1010 TPOTO ToL aAAALEl o pia
TUTTIKN Kepaia padlopovikod 6éktn. To oynfua 49 meptypdeel T0 KUKAOUATIKO 1G00VVANO TNG
kepoiog eCopoimong. Xe mepintmorn evog o0&kt pe por oyedalopevn Kepaio 1 ototyeio,
GULVOEOLE EVO TNVIO WE EOIKN KATAGKELY , TO OTTOT0 Kal TPOCGaPUOLETOL GTO OTUEID OVAYKNG
pétpnong , otnv €600 g yevvnTplog onuatog. H padiopoviky kepaio kot to mnvio, 10
OmO10 KOl GUVOEETAL GTN YEVVITPLO. GNUOTOG, TOmoHETOVVTOL 8 [o KaBopiopévrn andotaon
peta&d Tovg, v Tov €vog ( Ty, kepaio ) o dEovag gival 1 cvvéxeln otov 1010 dEova Tov
devtepov (m.y. mvio). H 1oy0¢ Tov ntediov dimha ot oyedoldpevn kepaio pmopei va petpndet
av yvopilovpe Tig LETPNOELG EKTOUTNG TOV TNVIOL, T TAOT KOl T GLYVOTNTO TNG 5000V TNG
YEVVIATPLOG GNLOTOG KOL TNV 0doTaoT HETAlD TV mvimy.

Mmook AlGypappo KUKAORATOS HETPN GG TG evarcOnciog

Signal Simulated Radio Output
Generator Antenna Gauge

ZyMuo 48
To omoteléopato g HETPNONG TEPLYPAPOVTIOL GE LU YPOQEIKN TOPAcTOCT, 1) OToio
TEPLYPAQEL TIG aAloyEg evalcnciog oe pV M o Decibels (db) ( og mepintwon oyedraldpevon
otolyeiov kepaiog — og LV ava pétpo uV/m ), e€aptdpevn amd Tn cuyvOTNTO TOV GYLOTOG
€16000V. AVTi Y10, TIC YPOPIKES TUPOUCTAGELS UTOPOVLLE VO, TEPLYPAYOVLLE TO OTOTEAECUATO, LIE
axpoTaTH Kol LEYIOTO onueia yio ka0 petafoAn.

H katackeon pog sEopotmpévng Kepaiog

200pF 20pH

o

400pF 4002

ZyMua 49

Mepikéc popég 1 pétpnon g evarctnoiog cvuvodevetal pe T pétpnon Bopvpov otnv ££odo
oV 06KTN Kal Ba wpémel va AdPovue VoYM TIC HETPNOELS evaloOnciog pLovov av o Adyog
‘onuatog mpo 06puPo’ eivar TovAdylotov 15dB (avti n T elvan apketh yroo Aqyn emvNg
aAAG Ol Yoo Aqyn povowkng ). Eav o Adyog ‘onpatog mpo 06puvPo’ eivar pikpdTEPOC
ar615dB, Oa mpémel va Adfovpe voOYN, Yo TOV VIOAOYIGUO TG gvouctnciog, T TR TNG
Tdong €660V Yo TV omoio Adyog ¢ oNuaTog Tpo 00pvPo’ AauBAvETOL Yo TV TIUA TOL HOG
{nreite.
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Evd eléyyoovpe tnv evaustncio, n eoviy kot o fyog pvbuilovral ota KukA®poT, 161 MCTE
va éyovpe pEylotn 1oy o€ cuyxvotnta ewvig 1000 Hz, n omoio givar 1 dtapopeoduevn
GLYVOTNTO TOV GNLOTOG OTNV €16000.

Emiektikotnto 100 P0o1o@ovikov ASKTN

‘Eva. A0 onuovTikd yopoKTnpioTikd ToV padto@@VIKoy 0EKTN &ivol 11 SLUVOTOTNTO TOL Yl
emiektikoTnTa. H padopmvikn emlextikotnto kabopiletor petpmvtag v €vioyvon mov
€YOUV Ol GLVTOVIGHEVOL padloQmVvikol 0ékteg, €5 oamd TO €0POC GLYVOTNTMOV TOV
Aoppavouevov otaduov.

e pio amd Tig pefddovg PETPNONG TG PASIOPMOVIKNG EMAEKTIKOTNTAS, XPTCLLOTOIOVUE £Vl
dopopeouévo onpa gloddov pe 30% dgiktn Sludpemong, He £va SIUOPPOUEVO TAATOC GE
ouyvotnto 1000Hz.H pétpnom yivetar oty KeEVIPIKN ovyvOTNTe Kol OTIC OVO TAEVLPIKEG
ovyvomtes. PvBpuifovpe tov 8éktn oty embounty ovyvoétnta otnv omoio B&lovue va
LETPGOVHE TNV EMAEKTIKOTNTO. TomoBeTobpe éva onpa 16600V e GUYVOTNTA (OO LLE aVTN
oV omoia 0 PadIOEMVIKOG dEKTNG Exel pLOOTEL Ko PETPApE TO TAATOC TOV (EPOVTOS TO
omoi0 amoTeiToL Yo vo EXovpe otdvtap 1oyd €£660v S0mV. Metafdilovpe TV GuyxvoTnTA
TOV GNUOTOG €16G00V G€ OAO TO EVPOG GLYVOTNTWOV, YOPIC Vo AALGEOLLLE TV GLYVOTNTO GTNV
omoia &yovpe pubuicel tov padoPavikd déktn. Kataypdyte v amaitoduevn tdorn 166500
YL va €govpe TNV otavtap 1oyxd €£0dov Tov S0mV, yio ddpopeg TEG GLYVOTNTOG TOV
ONUaTOG £16050V.

Ta petpodpeva OmOTELECUATA TEPLYPAPOVTAL OO 10, YPOPIKT TOPAGTACT], GTNV OT0i0 GTOV
optlovTio AEova EYOVLE TNV GLYVOTNTO KOl GTOV KATAKOPLPO T oxéon ( Adyo ) peta&d tov
TAGTOVG TOL GNHOTOG G€ KABE cLYVOTNTO KAl TOV TAGTOVG TOV GNUATOC GTN GLUYVOTITO GTNV
omoiol €lval GUVTOVIGUEVOG O padloQmVikog Oéktng. H oyéon petaé&d tov 600 tdoewv
exppaleton og decibels dB. Eivar ohvn0eg va cuveyilovpe vo Kataypapovpe HETPNGELS MG O
Adyoc va yivel 60-80dB.

H mopamdve pébodog pétpnong mov meprypayope oev AouPavel vaoyn Ttic mibavég
dtopayés eva Ta 600 ofpata epeoviovror nfeAnpuéva n pn v idua ypovikn oTLypy, 6T
glvar 1 pewkty Oopdpemorn Kot 1 OTOLONTOTE €100C OVEMIOOUNTOV  GLYVOTHTMV.
AouPavovtog o Topamave VITOYN, GLUVOEOLUE GTN €(6000 TOL PAdIOPOVIKOD OEKTN TO
éOpoopa 600 onudtv, to éva diyws dapopemaon kot 1o GAlo pe 30% SlapdOpE®OT Kot
ovyvoétto 1000Hz.H 1oybg €£600v omv mapomdve mepimtmon Olvel por déa yio v
UETPNOT] TOV JUTAPUYDV.

YVYVOTIKN] ATOKPLOoN

H nAextpikn ovyvoTikn amoOKplon omoOKPIoN €VOC PadloQ®VIKOD OEKTN EAEYXETAL Yol
ovyvomta @épovtog 1000KHz, mAdtoc SmV kor deiktn Swoupdppwong 30%. Otav n
ovyvotTo. TOov SpopPwpévov onuatog eivar 1000Hz, puvBuilovpe v v Ty Ttov
TOTEVGIOUETPOV MGTE 1) 10Y0G €000V va gival oM Ue TO Eva TETAPTO TNG UEYIGTNG LOYVOC 7
ion pe 500mV.

H cvyvotra tov dopopemvovtog onpatoc arralel and 30-10.000Hz evd kpatdpe otabepd
tov dgiktn dapopewong oto 30%. H alhayn g woyvg e£6d0v e oyfomn Le TV aAlayn g
CLYVOTNTOC TOV OLUOPPOUEVOD GNUATOG, UG Oivel Tr emBuunti MAEKTPIKN GLYVOTIKN
OTOKPION. € MEPINTOON HE Evav OEKTN HE MYNTIKOLS pubotég, emovaiapfdavovpe v
dradtkacio. EAEYYOL Yo To, S1apopo oTddle TV puduicTdv. Avti N pétpnon dev AapuPdvel
VIOYN TNV OCLYVOTIKN OOKPICN TOV HIKPOQ®VOL TOL THAVOV Vo EMOPO OTNV TEMKN
GLYVOTIKN OmdKPLoN.
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Eéonowovovroc mo Kepaio kol tny Mayvntikn Metdooon

Q¢ yvwotOvV TO UAKOC NG Kepaiag ekmoumnig €€aptdtor amd TO HNKOG KOLOTOG TOV
HETaOOOUEVOL oNpotoc. Mia Tumik| 01GoTacm Kepaiag €ivol To éva TETAPTO TOL UNKOVG
KOMOTOG TOV HETAOIOOUEVOD KOUOTOG KOl [ 10aVIKT TN EIVOL TO GO TOL PAKOLE KVUOTOG,.
To pikog kopartog ota pkpokvpata ( IMHz ) eivar sopowva pe v eicmon

< 3950,

f IM

To amartovpevo pnKog kepaiog ivor 75m.

Ye éva podlopoViKd OEKTN, 1 kepoain pog amoteAeital amd €vo mnvio TVAYUEVO HEGO GE
onpomvpitn.

Me oKOTO VO LETOOMGOVUE GE KOVTIVEG OMOCTACELS KOl VO UMV YPTCLLOTOICOVIE KEPOiDL
UeYOAOL UMKOVG, OAAG KOl VO £YOVUE UEYOANG 10Y00G LETAOOGT), YPNOULOTOLOVLAL £VE, TTIVIO
o€ €vo ouvtovi{opevo KOKA®po. Aapfdvovtag €va onpo otnv €i6odo Tov cLVTOVILOUEVOD
KUKADUATOS, TO GLVIOVILOPEVO KUKAW®UO TOPAYEl TOAOVIMOGES VWIoLYVES Kol UE HEYEAO
TAGTOC ov @Tavel péxpt kKo 10Volts. Avtég ot ToAavVTIDGELS TPOKAAODY POT LOYVNTIKOD
nediov 6To MNVIO KoL 6TOV TEPTYLPO TNG Kepaiag. To ekTEUTOUEVO OGN0 LITOPEL VO PTAGEL
kamowa pétpa. TomobeTmvtag £va aydylpo onuo. oo v €£000 TG KePaing mPOg T0 £00.00G
umopovue vao, Eyovpe avénorn g euPérelag exmopnng. To AapPovopevo €0pog umopel vo
elvan ko 10m.

>  Tlepopnotikn ololKoGid,

Bijua 1°: Zvvdéote 10 TPS-3421 otn 1po@odosia.
Bijua 2°: Yvvdéote ) tpo@odocio 6to MAIN kot avoi&te to dtokomTn.
Bijua 3°: TonoBetiote v gicodo and to SESLAB otig 6éoeig High,Sine&Const.

Brjua 4°: H xepaio oto koxlopa pag (kir) sivar éva aydyo Koildoo, to omoio Kot
TEPIOTPEPETAL KOTO UNKOC TOV KUKAGUOTOG. To mapamdve kaAddlo dev gival TOAD ueydro
kot pmopel va ypnoonombei cav kepaio. Me okond va erid&ovpe cvvinkeg petadoong,
tonofeTovpe HETOED TNG 5000V TOV EVIGYLTN Kot TNG Kepaiag Eva mnvio. Oia pali, pall kot
LE TNV YOPNTIKOTNTO TNG KEPULOC, KATOOKEVALOVUE £VO CUVTOVICUEVO KOKAMLLOL.
Tpogodot@vTag TV Kepaio e Eva GNUA GTNV GLYVOTNTO GUVTOVIGUOD, TAPAYOVTOL IOYVPES
ToAovtooelg. H vynin tun tov tolavidcewny, propel va Anedetl pe pio Aoyikn moldtnta
OTOV OEKTN TOL KIT.

To exkmodevtikd pog kir, meptapPaver éva mnvio 47uH 10 omoio Tomobeteiton oe 6v0
aKpOdEKTEG. TNV Tave de&ld mhevpd Tov Kit ( UETA TOV SWOUOPOM®TY ), LAGAPYEL EVOG
evioyutnG. Metd tov evioyuty givor 1 €£080¢G TG Kepaiag.

TomoBetnote TOo TNVio pHeTa&d TOV EVIGYLTH Kal TNG VTOJOYNG TG KEPULNG.

Bijua 5°: Xvvdéote g ££000 TOV SLOPOPOWTY GTNV (GOS0 TOV EVICYVTH.
Bijua 6°: Zvvdiote v €icodo tov dapopemt FMI1 oty é£odo tov Vvar.

Bijua 7°: Zvvdéote v €080 ¢ kepaiog oto kaviil CHI tov maApoypdaeov.
EXéyEte mog €xete VAOTOMGEL TN TOPOKATO StdToln.
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Bijua 8°: Tlepiotpéyte 10 draxdémtn Vvar ToAd apyd. Avtiy n aAlayn, oAlaler T cvyvotta
TOV SLOHOPPOUEVOL ONUATOG €EGOO0V.

>100€POTOINGTE GTNV GLYVOTNTO TOL £YOVUE TIG LEYIOTEG TUAOVIMGELC.

Hopoatmpnote g o1 AapPavopeves TOAAVTOGELG EXovV TNV TN Tov 10Volts.

Birjua 9°: Tovdéote v £€0do tov evioyuti RF oto kovdAl CH2 tov moduoypdeov. Avtdg o
EVIOYVTNG E€MioNG ypnolwomoleitor cav Oéktng. Metakwvinote 10 dlakomt SW  tov
KuKAGOpoTog PiEng otnv Béomn A. Avt Béon akvpmdvel Tov Tomkd ToAVTOT]. O TOTIKOG
TOAVTOTNG eEvepyomoteital, Otav epueaviotel £va otpayyaliouévo ( eEacbevnuévo ) onpa 6To
déK.

Bijua 10°: Tvpiote 10 KUKMKO GLUAAEKTN TOL dEKTN Em¢ vo. AMafete éva onpa otny é£0d0 e
TO HEYIOTO TANTOC.

O 3éKkNG TOpa eivor puOUICUEVOG OTNV GLYVOTNTO TOV EVIGYVTH.

Bijua 11°: Metpriote kot vtoloyiote T oyéon avapeso otig 600 TAGELC:

4 = Ve
" Vem

> EAeyY0C TNC EMAEKTIKOTNTOC TOV GUGTNUATOC:

Brua 12°: AMGEte ™ T g Vvar eddyoto. H aAloyq addaler ) ovyvotnta tov
SOUOPPOUEVOD GNUATOG, OAAG €MIONC Kol TO TAGTOC TOL GNUATOG TNng kepaio ( emedn
Baciletar og éva cuvtoviopévo kokimpa ). To ofua oty €600 Tov déktn Bo aAldlel molo
OmOTOLLO.

Bijua 13°: Bpeite t1g 600 cuyvotnteg 6mov:
V
A, =2 =0.74,

o
CH1
H drapopd tov d00 cuyvotHT®V 6ivel To g0pog {OVNE TOV PAdIOPOVIKOD dEKTY.

Yroonpeioon:

To kdKAUa To omoio eAéyyovpe ivar povo To KOKA®UA Tov déktn. H kopla emiektikdtnTa
o€ &vav vrepeTepOOLVO dEKTN eivar otovg IF evioyvtéc. To khklmpa €10600v dev Hmopel va
elvan éva KOKAopa otevng Lovng.

"EAgyyoc TS svorcOnociog Tov 0EKTN:

Bijua 14°: Emoavoromobetiote T Tiuf Tov Vary otnv opyikn Tov T OOTE v EXOVUE TNV
LEYIGTN TAGT) TOL ONUATOG TNV Kepaia ( 6ec tnv Tdon oto kavdail 1,CHI ) .

Bijua 15°: PoOuicte 1o déktn oty péyiot tdon otny ££080 tov dEKTN.

Bijua 16°: Tovdéote v £€080 NG YEVWATPLUG GNLLOTOC 6TNY £i6050 TOL dtapopemt AM.
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Bijua 17°: Pvbpuiote 1o ofjua tov AM dtopopemt ( GO TG YEVVATPLOG CHUATOS ) MOTE VO,
&yovpe éva onpa suyvotntag 1000Hz ko deiktn dapopewong 30%.

Bijua 18°: Tlopatnpiote 1o oNpo otV ££080 TOV SEKTN.
2V €£odo tov 6éktn Ba mhpovpe Eva dapopeopévo AM onpa tapopoto aArd pe 06pvfo.

Bijua 19°: E@dcov dev kGvovpe €leyxo oe &vav mApN podlo@ovikd dEKTN, HETPOVUE TNV
t0m BopvPov Vy, , g Thong oty £Eodo tov dékTn. [loAramiacidote pe dVo yo va AdPete
) téomn o€ TIéG Vp-p.

Bijua 20°: Yovdéote v €080 T0oV 86K 6TOV AM aviyvevTH.

Bijua 21°: Tovdéote v £€080 Tov AM aviyvevty, 6NV (6080 TOL AKOVGTIKOD EVIGYVTH

Bijua 22°: YuvdéoTe TO S10KOTTN TOV EVIGYVTH AKOVGTIKMY GUYVOTHTMV 6TA PEYAPMVOL.

Bijua 23°: Tupiote 10 S10KOTTN EVTOOTC TOV EVIGYLTH GKOVGTIKMY GUYXVOTHTM®V GTHV UEYIOTN
.

Bijua 24°: Axobote 1o peydpova. o axovoete Evav eEacBevnuévo fyo Tov
SOUOPPOUEVOD GTIUATOG.

Bijua 25°: AMGETE TIC TWWES TV SLOKOTTOV GLYVOTNTOG Kol TAATOVS Kol 0KOVGTE TNV
EMIOPOAON TOVG GTOV YO TOL UEYAPADOVO.

> IswpounoTikn ava@opda,

1. Zvykevipdote OO TO MEPOUOTIKO OTOTEAEGLOTO KOL OAEG TIG LETPNOELS. X& KAOe mivaka
YPAWTE TO GVOUN TOV TEPAUATOG Kol (@YpapioTe TO KOKAME TOV VAOTOUCATE.
2. Xvuykpivere Tig HETPNOELS UE TIG BempNTIKA OVOUEVOUEVES TILES.

75



ATEI Zeppdv —Tuiqpa ITAnpogopikng & Emkowvovidv Topéag Tniemkowovidv & AKTiov
Epyactnplokr Acknomn 9"
Kpvotoiikog TaravtoT

Avtikeipeva e Aoknongc:
o Anuovpyio evédg dtapopempévor AM onpotog,.
o AmMOJOUOPP®OT]  TOL  OHOPQOUEVOL  ONHUOATOG HE VOV OVIYVELTN
mePPAALOVGOC.

Amaitodpevog E€omhionog
e TPS-3421
Tpopodocia
[MoAvpeTpo
Metpnig cuyvotitov
HoApoypdpog
Fevvritpra 0KoVOTIKGOV GLYVOTNTOV
Koiodwo pe ‘Mraviva’

Ewcayoywkd- Oéuata tpog culntmon :

"Evog kpvotoidikd taloaviotig pe tpaviiotop Paciletar oe éva kdkimpa pe tpaviictop Kot
OeTikr] avadpaon, M omoio EMTLYYAVETAL LE TN XPNON £VOG TUKVOTH HeTa&D Tng Pdaong kot
ToV ekmoumov Tov Ttpaviiotop. H Betikn avddpaon €xel 6oV amoTELEGO VO TOAXVTOVETOL TO
koK opo tov Tpaviictop ot upioe cvyvoémrTa M omoion kabopiletor amd TIC ECMOTEPIKESG
YOPNTIKOTNTES TOL TpaviioTtop, H cuyvotnta avth eivon wépa Tohd vynAr. To kdkiope tov
KPLUOTOAMKOD TOAOVIMT QOIVETAL GTO TOPUKAT® oynuo. [ va avaykdoovpe To KOKA®O
Vo ToAovTOVETOL o€ pio kabopiopévn ovyvotnta Ba mpémel otn Pdon tov Tpaviictop va
TOmOBETAGOVE TOV KPUGTOALD, O OToiog Kot avaykdlel To TpaviicTop Vo TOAAVIMOVETOL GE
KPLUOTOAMKEG GUYVOTITES.

Vee
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O nmukvotc C; elvar évag mokvetig avadpacns. O mokvetig C, dev gival £vag TUKVOTNG
dtapuyng ( tote dev Ba giyape kabolov onpa oy €odo !!! ), oAl mpokaiei pio ohicOnon
oLYVOTNTOG Y1 Vo Exovpe Betikn avddpaor. H tyun tov mokvety eivar C=200pF.

>  Tlepopnotikn o1001KoGid,

Bijua 1°: Xvvééote 10 TPS-3421 ot 1popodoaia.

Bijua 2°: Yvvéiote ) tpopodocio 6to MAIN kot avoi&te to dtokomt.

Bijua 3°: TonoBetmiote TV gicodo and to SESLAB otic 0éoeic High,Sine&Const.
Bijua 4°: TonoBetiote TOV S10KOTTH TOL KPLOTOAAKOD TaAovTwTH ot Béom ON.
Bijua 5°: TomoBetiote 10 KavaAl 1 Tov mapoypaeov otn ££080 TOV TOAUVTOTH.

Bijua 6°: Tloponprote to ofua 10 omoio Aappavetal, Tpénet vo, potdlet pe 1o Topakdto!!!

Bijua_7°: Ayvonote Tigc pikpéc tolavidoelg ( TPOKOAOVLVTOL OO TIC UETOMTMOGELS TNG
TPOPOJ0GiaG ) Kol VTOAOYIOTE TV GLYVOTNTA.

Bijua 8°:  Tuykpivetor avtf T cLuvOTNTA LE TNV GLYVOTNTA TOL KPVGTOAMKOD TAANVIWTY.

> [ewpouotikn ava@opd,

1. Zvykpivete T1g Oe@pPNTIKEG LE TIC TEWPAUOTIKEG TIUEG.
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Epyoaotnploxn Acknon 10"
RC Talavtomic

Avtikeipeva e Acknongc:
o Efoweioon pe tov RC tolaviot), o onoiog Pacileror otov T.E. ( Teleotikd
EVIOYLTN).
e Métpnon kol VTOAOYIOUOS TOV OVOUEVOUEV®V onudteov oty €£000 Tov
TOAAVTIOTY G€ GYECT e TNV TN Tov ueyebdov RC .

Amoitodpevog E€omhionog

e TPS-3421

e  Tpogpodocia

o [laApoypdoog

o T[evvM|Tplo OKOVGTIKMV GLYVOTHTOV

Kolodwo pe ‘Mrovava’

Ewcayoyikd- Oéuata mpoc culnmon :

O RC taraviomg ¢ doknong otnpileton oty ypnon evog T.E. O T.E. eivau évog evioyvuig
OV GLYKEVTPMVEL OAQ, TO YAPUKTNPIOTIKE EVOG 1O0VIKOD EVIGYLT] KOl YPTCIUOTOLEITUL OTIG
MEPLGGATEPEG EPUPLOYEC.

O 18aviKOg EVIGYLTNG EYEL TIG TAPOKAT® TPOSIOYPUPES,

Ri=00 - ®&lovpe M avtictacn €16000V TOL EVIGYLTH Vo €ival Amelpn, ®OTE 1 EMIOPOOT
NG €16000V TOV EVIGYLTI OTNV TNYN 16000V va ival apeANTEN.

R,=0 - H avtioctaon &£60ov va teivel oto undév, mote 10 Qoptio otnv £€£0do vo unv
emnpealel v téom e£660v.

A= - ATtelpo KEPSOG Y10 avolKTO PpOY0 KO apvnTIKN avadpooT).

BW=0w - Aneipo €0pog Ldvng yio va Lmopel va SOVAEYEL KOl GE VYNAES GUYVOTNTEG.

2V TPOYHOTIKOTNTO OgV DIAPYEL WOVIKOG evioyvth. Otav oyeddlovpe €vo KOKA®UA,
SlAéyovpe évav eVioyLT O OmMOi0G KOADTTEL TIG MO0 ONUAVTIKEG TPOSLOYPOUPES  TNG
EPOPUOYNG HOG. € i EPAPLOYT TO TOL0 CNUOVTIKO UTOpEl va €lval To e0pog (VNG Kot 6TV
GAAN M avtictaon €16660v. Oc0 TO10 VYNAEC Ol ATOITNOELG LAG OO VOV EVIOYLTH TOGO TTO10
axpifog eivar. o mwoArég epoppoyés amid évag T.E. evioyutig elvor opketog, e
TPOSLUYPAPEC:

R, = 10MQ

R, =250
A4, =50.000-100.000
B, =20KHz -100KHz
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Ot oo moAréc epapuoyéc tov T.E. Pacilovral otovg evioyvtég pe avadpaorn. To onua
Aoppdavetor amo Ty £€£000 TOL EVIGYVLTN Kot TPOPOSOTEL TNV €600 TOL.

O Poowds (tomkdc) T.E. eivar éva niektpovikd e&dptnpa, to omoio €yel dVo €16000vG (
AVOOTPEPOLGE KOl U] ovaGTPEPOLGO ) Kot pio ££0d0. 'Exel pia dapopikn icodo otnv omoia
glvar ToAV gbkoA0 va gpappocovpe pia Betikn n apvntikn avadpacn. O wWavikog T.E. eivar
avToG pe amepo kEPOog Kot dmelpn avtiotoon gwwodov. To ovuforo tov T.E. meprypdopeton
TOPUKAT®.

+V
Vi
Ve
v,
-V
Zympo 51

2V apvnTIK) ovAdpacT), To oo 10600V cuvdéetal oty Betikn(+) gicodo kot To onua
avadpaong cvvdéetarl oty apvnTikn(-) gicodo.

Yy OBetikn avadpacn, 0 cNua 16000V GLVOEETUL GtV OpVNTIKN(-) €i6000 KOl TO GHua
avadpaong cvvdéetarl oty OBeTikn(+) eicodo.

Y Aertovpyia yopig avadpaon 1 evioyvon (k€pdog ) tov T.E. eivan

7

A — out
N e

Emedn o evioyvmg £xel moAd peydAn avtictaocr €6050v, T0 pedUe TOAWMONG GTNV €16050

elvan Tapa ToAD pikpd ko umopei va Oewpnbei oyeddv undeviko.

L=1=0

H tédon omv éEodo, eivar ion pe ™ dSwpopd TV V0 onuatwv oty €icodo

TOAALOTAQGIOGUEVT] UE TO GTEPO KEPSOG TOL evioyvTh. To mpayuatikd képdog PEPata dev

etvan dmepo ko divetan ota ototyeio Aettovpyiog kKabe T.E. Ta peopata €166d0v givor moAd

HIKPE Ko umopovv va, ayvondovv.

= 00

v

\"’3—\"[

Zynpa 52
Eév V] < V2 T0TE V() = +V_
Eav Vl < Vz T0TE Vo = -V,
Otav cvvdésovpe Vv Betikn avdadpacn otov T.E. yiveton évag tadaviotg 1 1 €£000¢ Tov

16oppoTel 6€ pio amod Tig TG +V 1 =V (M unodév gdv 1 €icodog tpopodoteitar omd pia mTnyn
otV €16000 ). ['a Tapdderypo €Qovpe TO TOPAKAT® KOKA®LA.
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R,
- A

Zyfua 53
Edv 1o onjpa €16680v V,+ givan peyodvtepo (koo Kot EAAYIGT ) omd TO oMU 16050V V, -,
T6TE TO oNua €£660v B avénBei kot pall pe avtd Kot To oNUo E16050V, 0TOTE TEAMKE TO UM
otV ££0do Ba mapetl v péytotn T +V.

Edv 10 onua €16660v V, + givarl pikpotepo (axdpo kot eEAdylota, ) omd to ofjpo 16660V V, -,
T6TE TO onpa e£0600v Ba perwbei kKot pali pe avTod Kol To GNUE ELGOJ0V, OTOTE TEAKE TO G

otnv £€£0do Ba mdpetl v ldyiotn T -V.

O RC torovtotg ompiletal 6To TopaKdTO KOKA®LLO.

R
AN
+V
Va ;
—O Vv,
= R -V
SR,
L
Zymuo 54

AbdYo g BeTikng avddpaong 1 tdon e£660v Ba elvan o pio amd Tig akpaieg Béoeic +V 1 —

V. (To ocvykekpévo kOKAOUO deV HUIOpEl va AetTovpynoet e pia povo tpogodoacia ) Otav
R

Va < Vg 1 €£0d0g tov kukhdpatog Ba etvar Vo=V ko V, = +Vﬁ. Emeidn 10 n
1 + 2

thon oty €odo sivor +V, o mukvetig Bo eoptictel S péocov ¢ avtictaong R tov

kukAopatog RC oto duvapikd +V kot guowkd v 0o tdon Ba €yl Kot T0 SVVOUKO Va,
aeoL givol 1 TGO TOL TLKVEOTY.

R
Otav 10 duvapikd oto V, mepdoet yo Afyo to dvvopukd Vy =+V P 2R , T0TE €£000¢ Oal
1 + 2
’ . RZ
yivet—V ko Oa €xovpe: Vo=-V ko Vy = -V ———.
R, +R,
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Taopa o mokvotig Ba apyicel va ekpoptiletal oo péco g avtiotaong R kot duvouikd Va Oa
eratt@veTal PEYpl vo mapel v Ty —V. Otav 10 duvapikd 610 Va TEPACEL Yo Alyo TO

R
duvopkd V, = —V——2 | 16te £Eodoc Ba yiver +V kar Qo éyovpe: Vo=tV kou
R, +R,
R2 ’ ’ ’ r r ’
Vy=+V ————, kot Bo emavalnebei n {da dodikacio pOPTIoNG Kot EKQOPTIONG TAAL.

R +R,
To ofuo €600V eival o TETPOYOVIKT KOUATOHOPEN HETAED TV Twdv +V kot —V kot 1
oLYVOTNTO TOL GNPATOG ££600V e€apTdtar amd TNV ypovikn otabepd RC.
Ortav dovievovpe pe pio povo tpopodocia ( Tdon moOAwong ), n €€odog Ba talavidveTol
petald tov oy 0V ko +V. Xpewaldpacte v tdon Ve vo toAaviovetor PeETald 0o
OeTIKOV TIUDV aAADG TO KOKA®UO 0V B TOAXVTOVETAL.
Av16 cvpPaivel e TO TAPOKATO KOKAMULO

+V

—OV,

L [L
= R,
Ve o—wn—— |

Zympa 55
Eivon 60vn0eg va Aappdvooue ioeg tuég avriotdosov R, =R, =R, =R

Otov 10 dvvapkd oty €£odo eivar ico pe +V tote o1 oviotdoel Ry kot R, eivon
TopOAANAEG Kou T oodvvoun tovg ovtiotacn  efvar Rega= 2*R,. To  dvvopuko

V= +VL = EV

Requal + R2 3
Otav 10 dvvoukd omnv €£odo eival ico pe OV 16te o1 avtotdosig Ry kou R, eivar
TopdAANAEG Kol M 1oodvvapn Tovg avtictacn  etvar Reqa= 2*R;. To  dvvapucd

R, 1
V=4V —"3 =_)
Requal + R3 3

‘Etot 1o duvapikd V,u todavidveror peta&y tov tipov 1/3V ko 2/3V kot 1 €€0dog peta&d
TV Tudv 0V ko +V.

To mApeg koKAwpa tov TPS-3421,70 omoio ¥pMGIULOTOIOVUE GTN TEPAUOTIKT LOG S1OTaEN
glval To mopaKdTo.
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+12V
TP1 +12V Y LED2
o o
> Rsg Rag
220K E4 §IK
requency
Ry
Re .
20K
+12V
Ul4A
8 LM358

HK—o
J: Cy —+Cy Rys

1 n 1 B VAAS

é 20K
v RC Osc.

YyMua 56

To koKhopa mepiéyel éva dlokOTTN, 0 0moiog emTpénel évay GAAo muokvathy tov Co, va
ouvoebel mapdAinia pe Tov NON vdpyov cuvdedepévo mokvat] Cy. H odvdeon avéavel
OLUVOMKY] YopnTwoTnTa Ko TN otabepd ypovov RC ko teEMkd peumvetor 1 GLVOALKN
oLYVOTNTO, OTMG UTOPOLUE VO, dovpe omd Tto avaPosPnua tov LED. Mmopodue va
OAAGEOVUE TNV TN TOV TOTEVGIOUETPOV, Gpa TNV T TG avtiotoong R kot dpa kot v
TN TNG YPOVIKNG oTabepd , Gpa KoL TNV TN TNG GLYVOTNTAG TOL GNUATOG oTNV ££000.

> Ozopntikéc Epotnesaic

L.

2.

Edv m tdon moAwong tov tpaviictop eivar =12V, mown Oo givor 1 odhoyn oto
duvapkd Vg o€ évov TOAOVI®TH e SITAT (CUUUETPIKY ) TPOPOdOGia;

Edv R=20KQ kot C=0.01pF, mwowa Ba givor n cuyvotnta g TaAGVIOONG 68 Evay
TOAAVTOTY IE OITAN (CUUUETPIKT] ) TPOPOSOGIaL,

Ze évav Todavtoti pe poviy tpogodocion V=12V R, =R, = R, =20KQ2, mow
aAlayn oty Tiun V.

Edv R=20KQ kot C=0.01pF, mwowa Ba givor n cuyvotta TG TaAGVIOONG GE Evav
TOAQVTOTY] [LE LOVT TPOPOSOGiaL;

>  Tlepopnotikn ololKoGid,

Bijua 1°: Zvvdéote 10 TPS-3421 ot 1pogodocia

Bijua 2°: Yvvdiote ) tpo@odocio 6to MAIN kot avoi&te to dtokomT.

Bijua 3°: Tvpiote oto ON 1OV KEVIPIKO S10KOTTN TOL KIT.

Bijua 4°: Avayvopiote 1o RC kOKA®pO TOAAVTOONG 6TV TEPAUATIKE S1ATasn.

Bijua 5°: Metaxiviote tov dakomtn CL/CH (Capacitor Low/Capacitor High) otnv 6éon CL.
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Bijua 6°: MetofdAletor TNV TIWA_TOL TOTEVGIOUETPOV TOV TOAAVTMTH KO TOPUTNPYOTE TNV
ouyvotnTa Tov avafocsPrivel to LED.

Bijua 7°: Tvvdéote 10 kavall 1 CHI1 tov maApoypdeov otnv é£080 Sy TOV TOAAVTOTY.
PvOpiote tov todaviot] oty DC Aertovpyio ko pubupicte v ypovikn vrodiaipeon
(time/div) dote va PAEmETOL TNV ALOYT] TOV GIUOTOG.

Bijua 8°: MetafdAietor Tnv TIU TOL TOTEVOIOUETPOV KOL TAPATNPNOTE THV GLYVOTNTO TOV
avapocpniver to LED.

Bijua 9°: Zvvdéote to kavail 2 CH2 tov maApoypdeov oto TP1.Avtd to onpeio deiyvel to
duvapkd (Téor)Tov TUKVAOTY.

Brjua 10: Metaxwnote tov dwaxontn CL/CH (Capacitor Low/Capacitor High) otnv 0éon
CH.

Brjua 11: PvBuicte v ypovikn vmodwipeon (time/div) TOL TOTEVOIOUETPOV (DOTE V.
BAémetan kot Ta 500 GNUATA TAVTOYPOVA STV 006V TOL, TO Sy kot To TP1.

Brjua 12: Kavte v ypo@ikn mopdotacn Tov onudtov mov PAénete oty 066vn TOL
TOALOYPEPOV.

Birjua 13: Metpnote T1G LEYIOTEG TES TOV Soy KL TOL TP1.

Brua_14: H 1dom tpogodociag civar 12V. ZvuPadifovv or tyég mov petprioote
TPONYOLUEVAG e TNV Bempio;

Brjua 15: MetafAaAAeTol TO TOTEVOIOUETPO MGTE VO PPEITE TNV TN OTNV OTTOL0 1] CLYVOTNTO
TOAGVTOONG €lval PEYIGTN. Z€ OUTH TNV KATAGTOOYN 1) TIUA TOV TOTEVGIOUETPOL EIval 1|

eldyrotn 0Q, n tun g avrtiotaong R=20KQ kot tov mokveoty C=0.001pF.
Yvykpivate Tnv Oe@pnTiKN TN TOL TOTEVGIOUETPOD LE TNV TPUKTIKT VTOAOYILOUEVT.

> IswpopoTikn ovoeopa

1. Zvykevipdote OA0 TO TEWPOUATIKE OTOTEAECUOTO Kol OAEG TIC UETPNOELS. Xe KAbe Tivoka
YPAWTE TO GVOUN TOV TEPAUATOG Kol (@YpapioTe TO KOKAME TOV VAOTOUGATE.
2. Zuykpivere TIG LETPNOELS e TIG OEmPNTIKA OVAILEVOUEVEG TUIEG.
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Epyactnplokn Acknon 11"

MetaTponn yneLoKov 6N|HaTOS 6E UVUAOYLKO

Avtikeipeva e Aoknongc:

e  Metatpomn YyneuaKoH GNLUOTOG GE AVOAOYIKO
e Yu{Atnon Tave 6N YPOUUIKOTNTO TOV GUGTHILOTOG
e  Yulnmmon mave otV axpifelo TG LETATPOTNG.

Amaitodpevog E€omhionog
TPS-3421

Tpopodocia

[ToAvpeTpO

Koloddwn pe ‘Mrovava’

Enineda kaiddwo

Ewcayoyika- Ofpata tpog culnnon:

> Kortaokevn evoc DAC ue v ypnon TeleoTikov
Evieyvtn Kol 6VGTNUOTOC OVTIGTAGE®V.

‘Evog petatponéag ynoelokod oe avaroywkd onupoa (DAC), eivar éva koxkAopo 1o omoio
Aoppdaver oty €icodo Tov dVASIKOVE aplBUOVE Kol TO UETATPEMEL GE EVO MAEKTPIKO
avaAoyIKO onpa oty £€6060 tov. Ot dvadikoi apBpoi ptidyvoviar and dvadikd ynoio (bits),
Omov pmopoVUE va Bempnoovpe TIC TWEG TOLG o€ Aoyikd ‘0’ 1 Aoywkd ‘17 dmov 10 0’

avtiotolyet o€ Ty Tdong OV kot to ‘1’ oe Ty tdomg Vg (tdon avoaeopd).

H tdon oty €£060 tov KUKAGUOTOG €lval 100d0vVaUN o€ pio deKadIK) TN EVOg dvadtKov
apOpod, moAloamAaciocpuévo pe pio otafepd Vi kol TOAATAAGIOCUEVO [E Eva TTapdyovTo (
0 TaPAYOVTOG €IvOL GLVAPTNOT TOV KUKAMUOTOC ). AC VTOOEGOLLE Y10 TOPASEIYUO TG O
dvadkdg apBudg eivar o 01001110, o omoioc avtiotolel otov dekadkd 7819, M ThoM
avaeopdg eivar SV kot o mapdyovtag Tov kKukAdpatog kabopiletor ota 0.01. H tdon oy

€£000 TOV KVKADUOTOG gival
V =0.01*5*%78=0.05*78=3.9V

‘Evag petatpoméag ynolokod oe ovaioywd onpa (DAC), sivar éva kokiopo 1o omnoio,

OTOTEAELTOL A0 EVOV TEAEGTIKO EVIGYVTN Kot £V0L SIKTVO LE AVTIOTAGELS.
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R

| —

| S 1
V7 R -
\'(3 ~——~E|—2—R——~n 0V,
Vs —4R +
\Z 3R
V3i—oJ HOR ¢ R RY
vz [ 2R 4
Vi —— 64R

Zyfua 57
YroAoyilovpe v tdom €£600v Vo GuvapTNoEL UE T, Suvauikd V- Vi

V==V bV Vot Vb VY e
R 2R 4R 8R 16R 32R 64R 128R
Kavovtoag tig mpdelg Exovpe::

1 1 1 1 1 1 1
V= Vob—V. AVt -V, 4+ —Vi b —V, +—V +—V
== 2° 4° 8% 16° 327 64! 1280)

Awpovrog kot todharrocidlovrog pe 128 éyovpe :

V. =—%(128V7 + 64V, + 32V, +16V, + 8V, + 4V, + 2V, +1V})

")

o

Edv xé0e tdon 1co0T01 He TO SUVOUIKO avopOopas TOALUTANGIOUGUEVO TOCEG POPEG LIE TNV
avtiotoyn Ty bit (0N 1).

V[:VR*DI

"Etol telikd €yovpe

Vv = —é(lzgn * D, + 64V, * Dy +32V, * D, + 16V, * D, + 8V, * D, + 4V, * D, + 2V, * D, + 1V, * D,)

o

KOl TEMKG

o

v, = —%VR(DSQ +64D, +32D, +16D, +8D, +4D, + 2D, +1D,)

Me avtov to tpomo Aapfdavovpe tnv téorn ££660v, g onoiag 1 Tdomn gival cLVAPTNON TOL
dvadtkov oplBuod, o omoiog Tpo@odotel TV €160d0 TOL KLKAGMOTOC. O TapdyovTog
TOAAMUTAQGLOGUOD TOV KUKAGUATOG givat (1/128)* Vi.

H tdom e£660v Tov KuKAGOPOTOG £xEl apvnTikny T, Av B€lovpe vo Egovpe o BeTikn Tiun
tdong Oo wpémel oty ££000 TOL KUKAMUATOC VO GUVOEGOVUE EVOV OVOCTPOPIKO EVIGYVTY.
Eivar duvatdv emiong vo ypnoYLOTOIGOVUE EVOV OVOGTPOPIKO EVICYLTN WE OTOLOONTOTE
KEPDOOG, [LE OKOTO VO AALAEOVLE TO GUVOAKO TEMKO KEPSOG,.

H axpifeio ¢ g tov aviiotdosmy gival éva moAd onuovtikd Bépa yo Ty akpifela tov
DAC. To mpopAnuo. o€ T€T0100 KUKAGUATO OTL B0 TPETEL VAL YPTGILOTOIOVUE AVTIGTACELS TMOV
omoiv o0 Adyog Ba mpémel va €yel 6co to dvvatov peyorvtepn axpifea!!! ‘Etor yuo va
PTIAEOVLE €VOL KOKAMUO [ peydAn axpifelo sivat pio moAd dVGKOAN Sladtkacion Kot ToAD
axpipn.

Mia A0on 610 mopumave TPOPANUA gival 1 xpHoN TOV TOPOKAT® KLKAMUOTOC. AVTO TO
KOKA@LO KAVEL YPp1OT 10AVIKAV OVIIGTAGE®DY dVO JLUPOPETIKMY EOMV.
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VS

V2

L

|

o

L

ZR

"

ZR

b

—_—
SN,

ZR

]

%
g S g o I o I o N o BN

N
7

[Ipocrabnote va Ppeite v oyxéon peTa&d e €£600V Kot TOV TILOV £16650v!! !

Zympo 58

Orav amorteiton va OEcovpe o€ AEITOVPYID [110. GUGKELT, TNG OTTOI0G TO PEVIC TOV ATULTEITOL
etvar peyaivtepo amd avtd mov o T.E. pumopel vo ddoel, TOTE Pmopovpe VoL KAVOLUE Yp1 oM
TOV TOPAKATO KUKAMDLOTOG.

YyMua 59

>  Avaivon tov DAC0832

To DAC xdxAwopa to omoio ypnoipomotovpol oto TPS-3491
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COM|—0 '

PIN4

LR
L
94
su
ra
£
27
&
0

-
-

w a fon [ |4 e fea [ =

Zymua 59

To DAC xvxkiopo to omoio ypnoipomoovpor oto TPS-3491 eivan 10 DACO0832. To
TOPATAV® OAOKANPOUEVO TEPLEYEL 8 yYnookéc €1060ovc. 'Eva otabepd onua poroytod
TOPEYETOAL GTNV €1G030 POAOYL0D TOV OAOKANPOUEVOL. ME aVTO TOV TPOTO, 1 KOTAGTOCT TMV
€600V givar éva dvadikd onpa. H €060 tov DAC eivan pia téon 1 onoia givar cuvaptnon
Tov dvadikdv aplbudv oty egicodo. O DACO0832 mepiéyer pion vmodoyn €£6dov Kot
evepyomolel tnv opHn chvdeomn Tov piKpoiToroyloth. Avti 1 Vodoyr e£600v, £xel £va PpoAOL
€£000V KO £VaV ECMTEPIKO KATOXWOPNTH. L€ KAOE TOAUO poroYL0V, TO, SVASIKA dEdOUEVE KoL
o1 gicodol Tov DAC omlovtal Kot KoToy®mpovuvtal 6Tov kataywpnti. H yevikn kotackevm
tov DAC &ivon 1 TopaKaTo.

r-——">="™>">">">"~"~"—"—“—-— T —TTTTTTT—/———————— == 1
13 I lg
MEB) DIT Qe——t—— D Q : ol Q —:’——o Vieer
D16 o—itl D 0 » D Q > | 12 .
15 - Emmma—— P
st . . . ouUT2
DIsO— Poogbic QPP e QP 8-bit "
D14 © Py D Input 2 D DAC Q ™ Multiplying lovts
D13 O—— —” Register Q P D Register Q > D/A R s
DIz 0—:--}-——'— n Q P D Q - Converter ! Ren
p11 o—S——D Qf—{D Qf—» I
(LSB) mno—‘:—-— D Q 1) Q » :
I —= o — I
1 LE i s
' e o—2 F—o GND
|
|
|
|
|
|
g 1 |
s I
] O— .
- 2 20
WoR v{ c

* Note: When LE = '1", Q outputs follow D inputs.
When LE = '0", data at D is latched.

Kd&be xoxhopa DAC éxet éva Aoym tdong kat évay Baduod akpifetog. O Pabuog akpipetog,
ocvvoéetal pe tov aplipod tov bits. ‘Etol 1 é60dog tov DAC sivon pio tdon mov kabopileTon
a6 Tov opldpd TV bits Kot amd Tov Ay TUoT.
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H péyiom dexadkn tiun yio évav 8-bits dvadicd aplOud eivon 255.
H péyiot dekadwkn tipn yo évay 10-bits dvadkd apBud eivor 1023,
H tdom g£6d0v ya évav X dvadikd apBpo pe axpifela 8-bits etvar

> Epotmoesic

1) O Aoyog taong o€ évav DAC givan 5V kot 1 axpifeta tov givon 8-bits.
Souminpaote Tig Tdoelg e£0d0v tov DAC 610 TapoakdTo Tivoka:

Binary No. Decimal No. Output Voltage

00000000

10000000

11000000

11100000

11110000

11111000

11111100

11111110

11111111

3) Ymoloyicte tov avtioToryo dvadikd apliud, Le GKOTO va £YOVUE TIG TUPUKATD
tdoeis:
4)

Output Voltage Decimal Value Binary Value

0.0V

0.5V

1.0V

1.5V

2.0V

2.5V

3.0V

3.5V

4.0V

4.5V

5.0V

> Is1ponoTikn oL0OKUGLO

Bijua 1°: Yvvééote 10 TPS-3421 ot 1po@odoaia.

Bijua 2°: Tvvdiote ) tpo@odocio 6to MAIN kot avoilte to Stokomt.

Bijua 3°: Xvvdéote v ynowokn €060 twv DATA SWITCHES, oty gicodo tov DAC.

Bijua 4°: Zvvdécte 10 moAOUETPO cov PortoueTpo oty avaroyikn ££o0do tov DAC.

Bijua 5°: TomoBetiote T0VG S10KOTTES TNE TAUKETAS OTWE TUPAUKATM.
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S1-1CH

S2-LNR (Linear)
S3-AMR (not important)
S4-0

S5-0

S6-0

Bijua 6°: O DAC 100 cuoTAUaTOG pog eEAEYXETOL oo &vay e6mTEPIKO edeykTn. O eheykTng
dwaPalet ta dedopéva otov akpodéktn (connector) Ko ta petapépel otov DAC, cdppova pe
TNV GLYVOTNTA POAOYIOD TOL GUGTHLLUTOG.

Mo kabe petatponn T0 POLOL TPETEL Va. EIVAL EVEPYOTOMUEVO.

Metaxwovtag tov dakontn S12 ( Bpicketon ot Tave de€1d yovia) ota deid, evepyomotel
10 poArot kot ta LED dimha otnv pviua RAM va tpéyouv.

H ovyvotta poroyiod kabopiletar amd dvo daxonteg S15 kar S16.

Edv ovyvotnta poroylod kabopiletar and tov dwaxdmn S14 ( xeipokivntog dakomng ), Oa
npénel vo méletar kdbe popd mov B ovpe o ADC va petatpéyel To Seiylo ToOL GNLOTOG
OTNV €1G030 TOV GE AVUAOYIKO GT|LL0.

TomoBetnote Tov drokdmtn S12 oty 6e£1d TAELPE MGTE VO EVEPYOTOGETE TO POAOL.

Birjua 7°: AAMGETE TNV Bé0M TV dlaKonTOV KoL LETPROTE TNV TAoT ££000V. TUUTANPOGTE TO
TOPOKATO TIVOKOL.

Binary No. Hex.Number Decimal Value Output Voltage
00000000 00H 0
00000001 01H 1
00000010 02H 2
00000100 04H 4
00001000 08H 8
00010000 10H 16
00100000 20H 32
01000000 40H 64
10000000 80H 128
11111111 FFH 255

Bijua 8°: Tlow n péytotn Ko eldytotn Tiun tdong mov mapdyetor and to DAC.

Bijua 9°: Eivoln petatponn ypoupkn;

Brjua 10°: Ac vnobicovue tmg givon ypoppkn. oo Oa ftav 1 tédon e£660v ot pia gicodo
o010 DAC 55H(85)9). ®a €ivar 01010101;

Brjua 11°: TomoBethote Tovg dtokomeg yia £i60do oto DAC 01010101 kou ehéyEte €hv M
avaAoyikn ££060¢ Tov givat idta pe ot TV 0EMPNTIKOV VTOAOYICUOV.

Bijua 12°: Tlow givor n alhoyn otny téon €£660v, 0tav arAALovUE TO AYOTEPO CLAVTIKO
ymoio (LSB); Iota givor n omovdandtnto avthig TS TIUNG;

Bijua _13°: Ynoloyicte tovg Svadikong Kol deKadikong aptOpons He 6KOTO VO TAPOVUE TIG
TOPOKATO TYEG TAGEMG,.
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Analoge Voltage | Switches Binary | Hex.Number Decimal Binary Value
Number Value

0.0V

0.5V

1.0V

1.5V

2.0V

2.5V

3.0V

3.5V

4.0V

4.5V

5.0V

Bijua 14°: Zvykpivote Tic TS aVTEC, UE TIG TIEG TTOV THPOTE GTO TPONYOVUEVO TEIpOAL.
Bijua 15°: Metaxiviote 1o Staxdntn S2 otn 0on CMP kot to dakémtm S3 otnv 0éon AMR.

Bijua 16°: Ynoloyiote Toug duadikohg Kot dekadikode aplOpong pe 6Komd Vo TAPOVUE TIG
TOPAKATO TIHEG TAGEMG.

Analoge Voltage | Switches Binary | Hex.Number Decimal Binary Value
Number Value

0.0V

0.5V

1.0V

1.5V

2.0V

2.5V

3.0V

3.5V

4.0V

4.5V

5.0V

Bijua 17°: Toykpivote TG TIHEG AVTEG, UE TIG TIEG TTOV TNPOTE GTO TPONYOVUEVO TEIPOLAL.
Bijua 18°: Metaxiviote 1o dwaxdntn S3otny E 6éom.

Bijua 19°: Ynoloyiote Toug duadikodc kot dekadikode aplOpons pe 6Komd v TaPOvUE TIG
TOPOKATO TYEG TAGEMG,.
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Analoge Voltage | Switches Binary | Hex.Number Decimal Binary Value
Number Value

0.0V

0.5V

1.0V

1.5V

2.0V

2.5V

3.0V

3.5V

4.0V

4.5V

5.0V

Bijua 20°: Zvykpivorte Tic TS AVTEC, UE TIG TIEG TTOV THPOTE GTO TPONYOVUEVO TEIpOLAL.

> IswpounoTikn avo@opda,

3. Xg kdéBe ddypappo OVOUAGTE T TEWPOUATIKY O10d1kacio oXedldoTE TO TO UTAOK
dudypappa g Kade d1draéng.
4. Xvykpivere Tig OepnTIKEG IE TIG TEWPAUATIKES TULEC.
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Epyactnplokn Acknon 12"

Agrypotoinyio 6NRaToS Kol OVOKUTOGKEDT] TOV

Avrucsmsvoc ™¢ Aoknong:
Agrypatoinyio Kot cuykpdtnon g uEBodog detypatonyiog
e PAM (Pulse amplitude Modulation), ITaAuikr dapdpemon ITAdtovg cov péBodog
detypotonyiog.
PCM-Pulse code Modulation, I[ToApokmdikn Alapdpemaon.
e H emidpacn g ovuyxvoTNTog SELyUATOANYIOG OTNV OVOKOTOOKEVH(OVAKTNGN) TOL
apyo GNUATOC.

Amaitodpevog EEomAionog
TPS-3421

Tpopodoaia

Koiodwo pe ‘Mraviva’

Enineda xaAdoln

Ewcayoyika- Oéuata tpog culnnon:

Yeg avtd 1o Teipapo, Bo Tpopodotnicovpe v gicodo tov ADC pe éva onuo, Ba To
UETATPEYOVUE GE £vay dVAOIKO apBUd Kot oTnV GUVEXELD D0 AVOKATAGKEVACOVUE TO APYLIKO
onpa pe évav DAC.

8
Signal In ———— ADC [——» DAC [—— Signal Out

ZyMua 61

Oa KGvovpe TN UETATPOTN UE Evay d1apopeTIKO apliud nebddmv derypatoinyiog.

H exmodevtikn pog mhokéta TPS-3421 mepiéyer tpeig drokomteg ol omoiot kabopifovv tnv
pébodo derypatoAnyiog Kot ovAKTNONG TOV GNUATOG, CUUP®VO UE TO dvadiko aplfud tov
01010 deiyvouv.

O ADC petatpoméng TOV KIT EKTEAEL TNV PETOTPOT] GOUPOVO, LE TO POAOL TOV GLGTHLOTOG.
H ocvyvémta tov poloyiov, pmopei va oAAGEeL dtakpitd Kot Oyl cvveyopeva. To pordt Exel 4
SLOLPOPETIKOD pLuOLOVG (GLYVOTNTEG AEITOLPYING).

Yuvnbwg, viomolovpol kGBe @opd Eva €0IKO cLOTNUA Yo, KAOE SlopopeTiky HEB0dOo
detypatolnyiog Ko cvuykpdtnong. To TPS-3421 €xet tn duvatdtnta vo LoG oVOTOpAGTHOEL
OAEG TIC SLOPOPETIKEG LEBBAOVE KAl YloL AT TO AdYO glval €101k Kataokevacuévo. O ADC
eAEYYETOL OTTO TOV O1KO TOL pikpoeAeykt] kot 0 DAC.amd Tov d1Kd Tov KpoeAeykTn. Me
aUTOV  TOV TPOTO UTOPOVUE VO  VAOTOUWCOVUE TOAAOVG  OLOPOPETIKODS  TPOTOVG
delyHatoAnyiog Kot avaKTnong amid e TV oAAayT VoG SLOKOTTY).
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> Asvynotowio Kol Xvuykpdrnoen (S/H)

e avth ™ péBodo, o Kabe detypatoAnyia, To onuo otV €icodo t1ov ADC cvykpateitol
oV TN ¢ derypatoinyiog uéxpt v emduevn derypatoAnyio. H derypatoinyio kot
GLYKPATNGOT TOL ONpoTog Yivetal ovviwg oty eicodo Tov ADC pe tov akdéAiovbo Tpomo.

Signal In O- i / é O Signal Out

ZyMuo 62

Av 1 mapddetypo To onpo €1066ov givar €va nuitovikd onua 1 €€odog Ba glvar cav ™
TOPUKAT®:

Zympa 63

O Teptypa@OUEVOg JaKOTTNG &ivol va MAEKTPoviKd KOKA®Uo, (Avoloyiko Kokioua). Xe
KkG0e TAAUO TOV POAOYIOV, O JLAKOTTNG KAEIVE KOl O TUKVOTAG PopTileTal pe TV TAom Tov
ONUOTOG €1G0J0V. XTNV GUVEXELX O OOKOTTNG OVOIYEL KOl 1) TACT TOPUUEVEL OTOOEPT OTOV
TUKVOTH, LEYPL TOV EMOUEVO TOAUO TOV POAOY10V.

H pebodoroyia tng derypatoinyiog kot cuykpdTnong ¥pNoUonoLEiTol ooy €6000¢ Gg Evay
ADC, wote va mopapével otafepn mn téon oty €icodo Tov KOTE TNV SUPKEW NG
petatpomnc. Edv m tdon omv &icodo tov petatpoméa GAlole katd tnv Odpkeln g
UETATPOTNG aVTO O umopovoe va TPOKOAEGEL GNUOVTIKO GOAAUN OKOUO KOL OV 1) OAACYN
Nrav pkpn. To w660 onuovtikd givar to oeaipo egoptdtol amd tn pEBodo PeTaTpOmng Kol
OO TNV TYH TOL GNUATOG E1GO00V. o mapadetypa, GV TO AMOTELEGUA TNG LETATPOTNG Elval
1000,0000 , pio pukpn oAAoyn TOL GNUOTOG €1GO00L KATH TNV SLOPKELN TNG UETATPOTNG,
umopel va dmaet dedopéva e£6dov 0111,111 ko va tapovpe telkd amotéleopa 1111,1111
avtiyw 1000,0000 .

O ADC tov kit pag, £xet éva S/H kdkhlopa oty €icodo tov. ['a va dei&ovue tnv Asttovpyia
tov S/H, cuvdéovpe v é€odo tov ADC og évav DAC petatponéa. And tov emthoyén 0écewmg
TOV JLKOTTY, emA&yovpe Tov cuvdvacud 000. Ze avt v 8éon 1 €€odog tov DAC Ba givan
ocav v €000 gvog S/H.
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> Mok kotd thdtoc orepnopomocn (PAM)

Me avt] v pebodoroyio, LETOTPETOVIE €VOL GUVEXEC OO, GE L0 GEPA TETPUYDVIKMOV
TOAUDV, TOV 0TTOI®V TO TAGTOG Elvat {60 pe To TAGTOG TOL GNUATOG ELGOJOV, KOUTA TIG GTIYUES
detypatolnyiog. Meta&d tv detypdtmv to onpa e£660v givar ico pe undév OV.

To cvotnpa detypatoinyiog potalel cav TO TOPAKAT®:

Signal In O / ,: O Signal Out

Zyfuo 64

Edv to onpa g10660v givar Eva nuitovo, To onjpo e£6d0v Ba ival cav T0 TopaKATo:

v
r

Zymua 65

To ypovikd drdotnua petal&d tov dsrypudtov Bo mpénel va gival ToAD PEYOADTEPO Omd TV
dupkeln TOV TOAU®V. Avth T péBodo T ypnoorolovpat otav BEAovE Vo LETASDCOVLLE
évav aplipd SPOPETIKOV OVULOYIKOV onudtov péca ond to 1610 kavail. (ITodvmieén oto
xpovo, TDM Time Division Myltiplex). Katd tn didpkeia g derypatoinyiog, petadioeton
10 onue. omd To omoio AapuPdvovpe Oeiypa Kot €VOLIUESH TOV YPOVIKAOV OTIYHUOV
detypatoinyiog petadidovror delypato GAA®V onuUdTmV.

To Aappoavopevo cvotnua, Aappdver ta deiyuata, to doaympilel Kot ovaKoTaoKeLAlel To
apyKd cUa.

Mo va dei&ovpe v péBodo PAM , cuvdéovpe oty melpapatiky pog dudikacio v 5000
evoc ADC ot gicodo evog DAC. Ao tovg dlokomteg emthéyovue tov cuvdvacpd 001, Xe
avt TV Tepintoon 1 £€£odog tov DAC, Ba cuoprepipépetar oav éva PAM cootnpa.

> Holpnok®okn swandépoemwen (PCM)

[MoApoxmdikn dapdpemon gival 1 d10d1kacio SEIYUATOANYING EVOG OVOAOYIKOD GNUATOG OO
évav ADC kot 1 petatponn o€ dvadikovg aptBpove. Me avtd tov tpdmno, £va. avaAoyiKO onLa
UETATPETETAL GE £V0, GOVOAO dVadIK®V apldudmv. To GUvoLlo TV Svadik®V aplOUdY LTopel vo
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petadobel ynoelokd ( mapdAinio m ceplokd ), pe Tov 1010 pvbud OderypatoAnyiog M
SPOPETIKG, VO omodnKevoVTOL GE ViU K.T.A.

Ta bit mov avtictorovv oto Ogiypato TOLv ONUOTOC givol cuvdptnon g akpifelog
petatpomne. o onfua opthiog cvvnBileton va ypnoipomotovuot axpifela 8- bit. "o povotkn
N omoio amofnkevetal 7.y, oe CD yperaleton peyodlutepn akpifelo apa nepiocdtepa bit yio
va kafopilotel ) TN evOg delyLOTOC.

H ovokataokev) tov onuotog omd ta kowdikomomuéva bit yivetoaw omd évav DAC.
dvcloloyikd to onua wov Aapfdvovue givar £va GKOA®MTO GNHO, GOUPOVO TOVIO UE TNV
axpifelo pHETOTPOTNG TNG TN TOV delypotoc. Me oKkomd va e£OUOADVOVUE TNV GKOAWMTN
KULLOLTOLLO PPN TEPVALLE TO CNLOL ATTO EVO YOUNAOTEPATO PIATPO.

H Swopopemon PCM eivar pio un owovoprkn pébodog doov avaeopd ta bit wov ypeidlovrat.
Mo Topdaderypa ag movpe Tmg Eva onua detypotoinmreital pe pupd 800deiypato/sec. Avto
onpaivel Tog yuo kKabe devteporento povoikng ypewiopacte 8*8000 bits.

Avtd av&avel Tov puBud peTddoons towv dedopévev. Mo TUTTIKY T YNOIKNG LETAO00NG
etvon 64Kbits/sec.

> Awonopomon Aélto (AM)

Me v dwpopewon oélta €yxovpe eolkovounoel twv bit mov ypedlovior yo TV
KdKomoinomn Tov delyudtov Tov onuatos. Me avth ™ uébodo kdbe deiypa avamopiotdron
pe pio yuq 0 i 1. Xe xdbe Odeiypo, 10 cOOTNUO KATOOKELALEL €V GVOAOYIKO GO
avePaivoviag N KatePfaivoviag and v TponyodUeV T Tov deiypatog Kot Eva otabepd
prua. To cOhomue KAVEL piot GUYKPION TNG TWNAG TOL dElyUaTog UE TNV TIUR TG TAOME TOV
GLGTNLOTOC KOl 0mo@ucilel yio To emdpuevo Pripa. e kabe cvykpion mpokdmtel éva 0 1 1
avTicTolya.

"Eva nutovikd onpo yioo Tapaderyo LWopel vo LETOQPOCTEL oav £va yneloKod G oTnV
SLUOPE®ON dEATA OTMS TAPUKATM.

P <

1111100000 0001111 ot

Zynuo 6
To cbotnua derypotoAnyiog dnuovpyel £va GKOA®MTO GNUO KOl TO GUYKPIVEL LE TN TIUA TOV
onpatog detypotoinyiog. [oapatmprote tmg eneidn o KGbe oTyun SerylatoAnyiog To onpa
™G OpOpPP®ONG OEATU LETAPAALETOL PNLATIKA e KATOlo TN, eV UTOPEL VO, 0KOAOVONGEL
TIG AALOYEG TOV CTLOTOC OTOV OVTO UETAPAALETOL TTOAD Yp1IYOPO.

Mo mapdderypa :
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P <

1111100000 0001111 ot

Zyfpa 7

Av 1 ovyvotta detypatoinyiog sivol peyaddtepn, o Pripata sivor pikpdtepa ( TO10 TUKVE
YPOVIKA ) KOl 1] OHOLOTNTO TOV OVOKATOCKEVOGUEVOD GIUATOS KOl TOL apyLkoD gival
peyoAvtepn.

Mo DC téion eivor pia gvubeio ypopun kot meptypdeetor amd to ynoeio 010101010101, TNari;
H Awpopowon Aérta sivar moto owcovopuky ( 8 bit ) amd v PCM.

> H gmidopaon e Luyvotntoc AStynotonwioc 6tny
TOLOTNTO TOV OVOKUTOGCKEVUGUEVOVD (OVOKTNUEVOV)GNLOTOC.

Ooco n ovyvotnta detypatodnyiog givar peyardtepn, ta frpata eivor pikpodtepa ( IO TUKVA
YPOVIKA ) KOL 1 OHOLOTNTO TOV OVOKOTOGKELOGUEVOL ONUOTOC KOL TOL OpYLKOL givol
HeyaAvTEPT.

Me Bdon o pafnpotikd PTopodiE Vo OVOKOTOOKEVAGOVUE TO SEIYUATOANTTIUEVO OVOAOYLKO
OO, LLE YOUNAT cuyvOTNTO dEIYUATOANYIOG e TNV YPNOT OIATp®V.

O Paowkog kKavovag givar, Y100 Vo OVOKOTOOKEVOGTEL £va oNpd, 0o Tpémel n ocvyvoTnTA
ostypatoinyiog vo givarl vo €ivar TOVAGYLOTOV 000 QOpEG PEYUADTEPT, 00 TNV péyioTn
GUYVOTTA TOV GNOTOG.

Av1o ovtalel mopdevo yiati, €4V yio TaPASELY LA £YOVUE EVO MIITOVIKO OO KAl EUEIG TO
OEIYLOTOANTTTOOUE dVO POPES GE pio TEPI0d0, TAIPVOLLE £Va TETPAYMVIKO G L0l TO OTOI0 OeV
potalel Ko 1310itepa [LE TO MUITOVIKO O AV OU®G GIATPAPOVUE TO OELYHOTOANTTILEVO
TETPAYOVIKO OO e £va, YAUNAOTEPATO GIATPO TO OmMOI0 KAl QIATPAPEL OAEC TIC VYNAEG
APUOVIKEG, ACUPBAVOVUE EK VEOL TO MMITOVIKO GO OTTO TO TETPUYMVIKO G,

>  Tlepopnotikn olgotKoGid,

Bijua 1°: Zvvdéote 10 TPS-3421 ot 1pogodocia
Bijua 2°: Tvvdéote ) tpopodocio oto MAIN kat avoi&te to Slokom

Bijua 3°: TonoOetiote T0VG S10KOTTES TOV KIT OMMG POIVETOL TOPUKATW:

S1-1CH

S2-LNR (Linear)
S3-AMR (not important)
S4-0
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S5-0

S6-0

S12-Clock

S15-F2

S16-High

ADC-DAC:
Bijua 4°: Zvvdéote v eicodo tov ADC oty é£0d0 tov DAC.
Bijua 5°: Xvvdéote v é£0do tov ADC ota LED mopadinia.
Bijua 6°: Xvvdéote v €080 TV dakomTdV oty £icodo Tov DAC.

Bijua 7°:  Tvvdéote to moAdpeTpo otny £€0do tov DAC.

Bijua 8°: Metafdaiieton tovg drakdmteg oo DAC ko mapatnpiote T1¢ aAiayéc oto. LED
tov ADC. Metpnote ) tdom oty €060 tov DAC.

Bijua 9°: Zouminp®ote TO TOPUKOT® TIVOKOL:

Switches Status Hex.Number Decimal Value Output LEDs Status
Voltage
00000000 00H 0
00000001 01H 1
00000010 02H 2
00000100 04H 4
00001000 08H 8
00010000 10H 16
00100000 20H 32
01000000 40H 64
10000000 80H 128
11111111 FFH 255

Bijua 10°: Koatoypayte To GOUTEPACUOTO GOG Yo TNV 0AAoyT TG akpiBelog
Bijua 11°: Amocvvdéote 6000 TmV dl0KOTTOV oo TV €icodo tov DAC.
Bijua 12°: Amocvvdéote v £icodo Tov ADC otnv ££0d0 Tov DAC.

Bijua 13°: Zvvdéote v €080 v LED otV gicodo tov DAC.

Bijua 14°: Xvvééote v gicodo tov ADC oty é£0d0 g yevvitplog Vvar.

Bijua 15°: MetofdAleton TNV TAON TG YEVVATPLNG KOl KATOYPAYTE TIC TOUPUKAT® TIUEC GTO
mivakoL:
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Analog Input LEDs Binary No. Hex. No. Analog Output

0.0V

0.5V

1.0V

1.5V

2.0V

2.5V

3.0V

3.5V

4.0V

4.5V

Agyyporoinyio kol cvykpatnoen (S/H)

Bijua 16°: Amocvvdéote v £ic0do tov ADC otnv €080 NG yevvnTplag Vvar.
Bijua 17°: Zvvdéote v eicodo tov ADC oty é€0d0 Out, TG YEVWATPLOG GHUTOC.

Bijua 18°: TomoBetnote 10 SESLAB oty Kotdotacn Auto Kol EVEPYOTOINOTE TO
npoypappo SESCOPE.

Bijua 19°: Tomobetnote v gicodo tov CHI, otnv ££080 ¢ YeEVVATPLOC ONLATOC.

Bijua 20°: Pvobpuicte 10 o TG YEVWATPLOG DOTE VoL Eival £V MUTOTOVIKO GTLLOL TTOV EYEL
T GToc 2V (4Vp-p) kai cuyvotnta SO0Hz.

Bijua 21°: Tomobetiote TV eicodo tov CH2, otnv €080 tov DAC.

Bijua 22°: Zoypogiote ( KAVIE TNV YPOPIKT TAPACTACT ) TOL AAUPAVOLEVOD GYLLOTOGC,
Bijua 23°: ®éote t cvyvotnta derypotoAnyiog oto F1.

Bijua 24°: Zoypogiote ( KAVTIE TNV YPOPIKY TAPACTAGT ) TOL AApPAVOUEVOD GNLLOTOG.
Bijua 25°: ®éote t cvyvotnta derypotoAnyiog oto F2.

Bijua 26°: Ztadiokd avERote TV cLYvOTNTO TNG YEVVATPLNG KOL TOPOTNPHOTE TO GHUA
e€ddov.

Bijua 27°: Zoypoagiote ( KAVTE TNV YPOPIKT TAPACTAGT ) TOV AOUBAVOUEVOL GTIUOTOG, Y10
ovyvotteg 1000H ko 1500Hz.

Hapatiipnon :
[Tepvavtag 1o onfua péso and éva (ovomepatd @idtpo N and éva yoapnAomepotd
¢@iktpo, Oa to e€opadlvvoupe Kot Ba TAPOLLE £Vl G, TUPOLOLO LLE TO GO, ELIGOO0V.

Bijua 28°: Pubuicte 10 ofpa TG YEVWATPLOG OOTE VoL gival Vo, TPLY®VIKO G TOL EYEL
A dToc 2V (4Vp-p) kot cuyvotnta SO0Hz

Bijua 29°: Tomobetiote TV eicodo tov CH2, otnv €080 tov DAC.

Bijua 30°: Zoypogiote ( KAVTIE TNV YPOPIKY TOPACTAGT ) TOL AUpPAVOLEVOD GNLOTOG.
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Bijua 31°: ®éote t cvyvotnta derypotoAnyiog oto F1.
Bijua 32°: Zoypogiote ( KAVIE TNV YPOPIKY TOPAGTAGT ) TOL AUUPAVOUEVOD GHLLOTOGC.
Bijua 33°: Oéote t cvyvotnta derypotoAnyiog Eava oto F2.

Bijua 34°: Ztadioakd avERote v cuyvOTNTO TG YEVVIATPLNG KO TOPOTNPHOTE TO G
e&odov.

Bijua 35°: Zoypagiote ( KAVIE TNV YPOPIKT TAPACTACT ) TOV AOUBAVOUEVOL GTIUOTOG, Y10

cvyvottec 1000H o 1500Hz.

PAM:

Bijua 36°: Tomobetiote Tov cuvdvacpd 001 otovg dakomteg S4-S6. Avtdc cuvdvacudC
Bé1el T0 cvoTNUO oTNV KaTdoTaor PAM.

Bijua 37°: Pvubpuicte 10 ofpa TG YEVWATPLOG OOTE VoL Eival £V MUTOTOVIKO GO, TTOV EYEL
TAGToc 2V (4Vp-p) kai cuyvotrta SO0Hz.

Bijua 38°: Zoypogiote ( KAVIE TNV YPOPIKY TAPACTAGT ) TOV GHUATOC ££050V yia.
TPLYOVIKO KoL NULTOVIKO GTLLOL.

ASLYROTOAWIO QMVIC KOl OVOKOTOGKEVY TNG:

Bijua 39°: Amocvvdiote v £icodo tov ADC oty ££080 TNG YEVWNTPLOG.

Bijua 40°: Zvvdéote v gicodo tov ADC ot ££080 TOL TPOEVIGKLTY.

Bijua 41°: Xvvo£cte T0 PIKPOPMVO GTNV {6080 TOL TPOEVIGYVTY.

Bijua 42°: Zvvdéote v £€080 tov DAC, 6TnV (6080 TOV BKOVGTIKOD EVIGYVTH.
Bijua 43°: Oéote ) cvuyvotnto Tov poroylod oto F2.

Bijua 44°: Mot 670 PLIKPOP®VO KOl 0KODOTE TN QOVY] GOG 6TO UEYAP®OVO.

Bijua 45°: Metofdiletan 1o kEpSOC ( evioyvon ), TOV BKOVGTIKOD EVIGYVTH , UEYPL VL
AaPete Eva oMo QOVNG APKETE KAANG TO1OTNTAG.

Bijua 46°: Oéote T cvyvotnTo Tov poroylod oto F1.

EXéyEte mog 1 petaforn tng cuyvoOTNTOG TOL POAOYIOD ETOPA GTO
OVOKOTAGKEVOGLEVO G .
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> [ewpouotikn ava@opd,

1. Zvykevip®dote OO TO MEPOUOTIKO OTOTEAEGLOTO KOL OAEG TIG LETPNOELS. X& KAOe mivaka
YPAWTE TO OVOLLOL TOV TEPALOTOG KOl {OYpapioTe TO KOKAMLLO TOV VAOTOW|GATE.
2. Zuykpivere TIC LETPNOELG e TIG OE@PNTIKA OVAUEVOUEVEG TYIEG.
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