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Awapoppwon Anang ITAgvpukng Zovne

Single Side Band - SSB



Eiocaywyn

To nAekTpopayvnTikd @aopa eivat Evag ToAUTILOG SNUOCLOG TIOPOC.

H xavovikn Stapdpewon AM katn DSB amattovv evpog {wvng CUXVOTHTWY
SIAAGLO0 aTro TO VP0G {WVNG TOV UNVUUATOS TIOV EMOVUOVE VL
UETASWOOVLE.

Ot V0 mAgLPLKEG (WVEG CUYXVOTNTWYV (AVW KUl KATW TIAELPLKT) (wVT))
TEPLEXOLVV TNV (Ol akpLBws TANpo@opla, Apa Y TNV EEACPAEALOT TNG
eTMIKOVWVIa apkel va xpnopomomBei n pia (omoadnmote) amod tig Vo (wVeg
OUXVOTHTWV.

H Siapopewon aming mAevpikig {wvng (Single Side Band - SSB) éxel amaitnon
@aopatog (on pe To Aacua Tov TANPOPOPLAKOV CTILATOG.

H SSB elval o moAUTTAOKN 6TV vAOTIO(NOT] TNG.



daocpa Enudtwv DSB koL SSB

J"( (d}

M(w): Paopa TANPO@POPLAKOV CT)LATOG

Wy 0 YM

Y

XDSB(“U)
Xpsg(w): Pacua Stapopwpevov DSB M I\A@
— W, 0 w_ w
XSSB(""”
Xssp(w): Paopa Stapop@wpévov SSB
(katw Cwvn) A I\ .
—w, 0 w, w
XSSB“”}
Xssp(w): Paopa Stapop@wuévov SSB % ‘@
(avw Cwvn) w 0 m -



Anuovpyia Enudatwv SSB

MgBobog Atevkpivnong Zuxvotntog
M&Bodog Metatomong ®aong



M£0obog Aevkpivnong Zuxvotmntag (1/2)

Z1tn uébodo avtrn dnulovpyolue mpwta Eva DSB onua, Kal 6T cuVEXELA IE EVa
(wvotepato @idtpo (BPF) «kofovpe» TV pio amd Tig SU0 MAEVPLKES (WVEG.

m(t) X psplt) Xssp(1)
> BPF -

COS w,.!

Av Kol @awvouevikd amAn aut 1 uEBodog, TdoXEL ATtO TO YEYOVOGS OTL ATTALTELTOL
Eva (WVOoTEPATO PIATPO LE ATTOTOUTN KAUTTUAT (PACUATIKNG ATTOKPLOTG.



M£0obog Aevkpivnong Zuxvotntag (2/2)

M(w): Paopa TANPOEPOPLAKOV CT)LATOG

M(w)

Xpsp(w): PGopa Stapopewpévov DSB M

XDSBI: (ﬂ)

e ¥

|Hgpp(w)|: MéTpo TG amoOKpLONG
ovyvotntag {wvodafatol @IATpov

|HBPF{‘”)|

i

Xssp(w): Paopa Stapoppmwuévou SSB %
(advw Cwvn)

XSSB{ W)

Y




M£0o6o¢ Metatomiong Pdaong (1/2)

m(t) cos w_t
COs w, .t 5
xssp(t)
L

T
2

! sin w,.t

m(t) m(t) sin w_t




M£00o6o¢ Metatomiong daong (2/2)

OEeWPWVTHG OTL TO TANPOQPOPLAKO ONUA ElvaL aTAoD TOVOL KoL XPT|OLULOTIOLOWVTOS TO oYU
NG TTPOTYOUUEVTG SLAPAVELNG, EXOVLE:

m(t) = cosw,yt

[
cos (a)ct — —) = Sinw,t
2 [
m(t) = cos (a)mt — E) = Sin wy,t

Emopévwg, To onjpa otnv £€0d0 sivat:
y(t) = coswpyt cosw, t + sin w,, t Sinw,t
Me a@aipeon AapBavovue tnv avw mAsvpikn {wvn (Upper Side Band - USB):
y(t) = xysp(t) = cos(w; + wm)t
Me tpocoBeomn AapBavovpe v kdtw Agvpkn {wvn (Lower Side Band - LSB):

y(t) = x155(t) = cos(w, — wy)t



AmoSiopop@won Enuatwy SSB

YOp@wvn Aviyvevon
Mé£Bodoc Metatomiong ®aonc
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Zop@wvn Aviyvevon (1/2)

ZOH@wVoGS (oUYxpovog) aviyveutns (amodlapop@wtng) SSB:

xSSB(t) d(t) Y(t)
LPF -

e P

\

COS w,.!

* To Stapopwuévo onua xgsg (t) mToAAamAaoIAETAL LE VA TOTILKO (PEPOV
cos(w,t) kal to amotédeopa d(t) @UATpapetal amd Eva Babumepato @IATpo
(LPF) ywa va tpoxkOyeL To amoStapop@wpevo onpua y(t).

*  Qaopatikd n Acttovpyio auTr) TAPOVGLALETAL OTNV ETTOUEVT] SLAPAVELA.

* Hteyvikn avt) avtipetwmilel ta i(Sta cofapd tpofANUATA LE TNV CUUPWVN
aviyvevon DSB onudtwv.



Zop@wvn Aviyvevon (2/2)

Xssp(w): Pdopa
Sapop@wpevov SSB

D(w): ®aopa onjpatos d(t)
KOl amOKPLoT) CUYXVOTNTAG
Babumepatov @iATpov

Y(w): ddopa
amodlapop@wuevov SSB

XSSB{M)
— W, 0 W, w
D(w)
1__-__'__--_1' LPF
I\ L L \A _
—2w, — W, 0 , 2w, w
Y(w)
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M£0o6o¢ Metatomiong Pdaong (1/2)

x (1) cos w,t

oS w, !

x (1) Y, y(1)
——
T +
2
sin w_ !

w
_'_h' e —————

2| 2(0)

Amodiapop@wtng SSB petatomMIong pdong

x(t) sin w1
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M£0o6o¢ Metatomiong Pdaong (2/2)

To onjua SSB N6 dvw mAgvpkng {wvng sival x.(t) = m(t)cosw.t — m(t)sinw,t.
AmodeikveTal 0Tl LoYVEL
X.(t) = m(t)sinw t + m(t)cosw,t

Ao To oYM U TNG TIPONYOUUEVG SLAPAVELAG, EXOVLE:
y(t) = x.(t) cosw .t + X.(t) sinw.t = m(t)(cos?w.t + sin*w,t) = m(t)

Opoiwg, To onua SSB ¢ katw MALPLKIG {wvng ival x.(t) = m(t) cos w, t + M (t) sin w, t.
loyVeL:

X.(t) = m(t) sinw,t — mM(t) cos w,t
Kot amo to oxnua mpokOTTEL:

y(t) = x.(t) cos w, t + X.(t) sinw, t = m(t)(cos?w,t + sin*w,t) = m(t)

[Tapatnpovpe 0TL TO KUKAWUA PETATOTILONG (PAOTG TOV amodtapop@wt SSB elval
TCOVOUOLOTUTIO |LE TO KUKAWUX UETATOTILOTG (PAOTG TOV Slapop@wtn SSB, ekToG atd v
aBpolon oTo TEALKO onpEl0 oVVIEONG KAL YLot TIG SVO TIEPLTTTWOELG.



Awopop@won YTToAETTOLEVNG
[TAevpkn¢c Zawvng

Vestigial Side Band - VSB
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Oplopog

H Siapopwon vmoAetmopevng misvpikng (wvng (Vestigial Side Band - VSB)
etvat évag ovpfLBaouds petagd twv DSB kot SSB.

Ztnv VSB 1 pla mAevpikn {wvn mepvaeL TANPWG, EVW Slatnpeltal Kat Eva
UTIOAELO TN G AAANG TIAEVPLKNG {WVNG.

Amautel e0pog {wvng ovyvoTNTwV TEP(TOL 1,25 POoPES TOV EVPOVGS ONUATOG
SSB.

H VSB xpnowomoteitat yio tn petadoon tov video 61JLaTOG GTNV AVAAOYLKN
KoL otV PneLakn tnAeopaon .



Anuovpyia Enudtwv VSB

Inuoa VSB mapayetal pe tn Stedevon onuatog DSB peoa anod
@iATpo pop@oTtoinong mAcvpIkNG {wvnc .

m(t) xDSB(I) xVSB(’)

®iATpo <
VSB

2 cos w, !
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dacpa Znpatog VSB

M(w): Paopa TANPOEPOPLAKOV CT)LATOG

Xpsg(w): Pacua Stapopwpevov DSB

|Hysg (w)]: Amdkplon ouxvotnTag ./ﬁ’
@iAtpov voAeLmOpEVNG (VNG _/’II

Xysp(w): Paopa Stapoppwuévov VSB
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AmoSapopewon Inuatwv VSB (1/2)

XpnolpoTolelTal 1 CUHEWVT aViYveLoN.

x\'SB(l)

Fe-

d(t)

cos @.!

y(t)

LPF

[N avaktnon tov m(t) xwplc mapapdpewon, amalteltal:
Hw+ w,) + Hw — w,) = otabepa, via |w| < wy

|H(w)!

Amokplon ovyvotntag @iAtpov VSB
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AmoSapopewon Znuatwv VSB (2/2)

Xysg(w): Paopa VSB

D(w): ®acua onjuatos d(t)

Y(w): Pdopa onjuatog y(t)

Xysp(w)
- w, 0 w, w
D(w)
[N I)LI A1
-2 w, - w, 0 W, 2w, a)
Y(w)

€

21



Metatomion kot Mi&n Xvyvotntwv

EtepodUvwon
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Metatomion kot Mi&n Zvyvomtwv

Katd v emelepyaocio onNUATWY 0€ EMKOLVWVINKA CUCTUATA, ETLIOVHOVUE VX
LETATOTIICOVUE TO SLAUOPPWUEVO OTIULA OE CUYKEKPLUEVT] TIEPLOYT] CUXVOTNTWY,
m.x. 455 KHz ota AM, emeldn kel £govpe KAAUTEPTN AELTOVPYIX TWV SLATAEEWV.

x(t) = m(t) cos w,t BPF y(t) = m(t) cos w,t

>

2 cos(w; + w))t

MikTNnG cuyvoTnTWV



[ToAvmAeEia Alaipeong
ZUXVOTITWV

Frequency Division Multiplexing
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[ToAuTAgtia Alaipeong Zuxvotintwy

H moAvmAe€ia (multiplexing) elvat pia Texvikn otnv omola TOAAG ofjpata
ovvdvalovtal o€ Eva cUVOETO oMU VLo LETAS00N HECA ATIO KOLVO KAVAAL

Eién [MoAvmAediacg:
— TMoAvmAegia Alaipeong Xpovou — Time Division Multiplexing (TDM)

— ToAvmAegila Alaipeong Zuxvotntag — Frequency Division Multiplexing (FDM)

Ztnv FDM ypnopomoleital va omolodnmote (606 Stapop@wong (Ue
ovvnBeotepn v SSB) yia va mapayBel to pdoua Tov TPog petddoon
O LATOG.

Kd&Be onpa Stapop@wveTal Le SLAQOPETIKT CUXVOTNTA (POPEXN
Avapeoa o€ SLOOXIKA PACUATA VTIAPXEL Ui ATTOCTACT HOPAAELQG.
H FDM &eiyvetal otnv emopevn Sta@avela.

H FDM xpnotpotoleltal 6TV ThAEQWVIA, KoL EVPEWS OE PASLOPWVIKA Kol
Ao TIKA SiKTULA.



[ToAumAgtia Alaipeong Zuxyvotitwy

> BPF | LPF —>= ™)
w,,

emfgx/%\\;iaq »>—> BPF | LPF > ma1)
@,

> BPF LPE —> m3(0)
w

€3
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Aoxnon 1

Alvetal 0 padlo@wVIKOG SEKTNG IOV XPNOLUOTIOLEITAL 6TO cVoTHa AM. O pikTnG petatomilel
™ @épovoa ovxvotnta f. oe otaBepn IF 455 kHz pe xprion tomikol tTaAavtwthy cuxvOTNTOS
fLo- OLouxvoTtnTES (VNG eKTTOUTNG ekTElVvOovTal amo 540 uéxpt 1600 kHz.

Kepaia

\%

V4
. Tur']uaJ = P | Tuniua | Aviyveutig
| RF = Mg 2 F ™| nepiBaAouoag
//,/ KOIV()Q " = Y .
-~ . . KOUOTIKO :
g ouvtoviopég A Torukdg ev10xumqq —> Meydgwvo
e TAAQVTWTIQ

1) Na vTtoAoYLoTEL 1) TTIEPLOYT) CUVTOVIGUOU TIOV TIPETEL VX TIAPEXETUL GTOV TOTILKO
tadavtwt (i) 0tav 1 fio elvatl peyadvtepn and tvf, (vepetepoduvog Séktne) ko (ii)
otav M f1o Elval pIkpOTEPN ATO TNV f,.

2) Noa egnynbeln attia yli tmv omoia o cuvnBLlopévog padlo@wvikog 6éktng AM
XPTNOLUOTIOLEL UTIEPETEPOSUVO UG TN
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Aoxnon 1 (ouvexela)

(1) () Otav fro > fo
540 < f, < 1600

fuo = fe = 455

‘Omov t000 1 f, 600 kAL f1o ek@pdlovtal oe kHz. 'Etol f; o = f. + 455

‘Otav f, = 540 kHz, €xovpe f1o = 995 kHz.
Kat otav f, = 1600 kHz, €xovue f;o = 2055 kHz.

(if) OtV fio < fo,
fio = f. — 455

‘Otav f, = 540 kHz, £xovpue fo = 85 kHz.
Kat 6tav f, = 1600 kHz, €xovue f;o = 1145 kHz.

‘EToL 1 amattovpevn TEPLOYT) CUVTOVIGUOU TOU TOTIIKOU TAAAVTWTH YLK TNV TEPITITWON AUTY
elval 85-1145 kHz.



Aoxnon 1 (ovvexela)

(2) 0 Adyog cuxvoTnTWy, SNAadT) 0 AOYOG TNG LEYAAVTEPNS f1,0 TIPOG TNV
LKPOTEPN fLo, Elvat 2.07 yia v epimtwon (i) kat 13.47 yia v mepintwon (ii).
Etvat moA0 eukoAdTEPOG 0 0XESLAGUOGC TAAAVTWTH IOV VX GUVTOVILETAL OE
LIKPOTEPO AOGYO CUYVOTITWV.

Avt) elval kat n attia yia v omola 0 TUTIKOG padlo@wvikog §ektng AM
XPNOLLOTIOLEL TO VTIEPETEPOSUVVO GV TN A



