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Auegon FM

e H ouxvOoTNTA TOU PEPOVTOC METAPBAAAETAI
oUh@wWva PeE To onua peow evog VCO
(Voltage-Controlled Oscillator)

e VCO: n €codoc aAAalel ypauPIKA O OXEON ME
TNV €i0000

e ATTAOC VCO: ouvTOVIOUEVO KUKAWPO JE
LETABANTO TTUKVWTNA



H Baoikni 10€a

e H XwpNnTIKOTNTA TOU UIKPOPUWVOU

METABAAAeTaI BAonN TOU NXNTIKOU ONMOTOC
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[NaTti TrTapayetal onua FM;

1

f (t)=
D 2724/LC(t)

C(t)=C, + ACm(t)
1
f =

YN LC,

f,=f,(1+ACm(t)/C,) "~ =~ f,|1- AC ety
2C,




ld10TNTEC Apeong FM

e ATTAO, PTNVO KUKAWUO
e AUOKOAiIO oTOBEPOTTOINONG CUXVOTNTAC
(PEPOVTOC
H ouxvotnta Tou @EPOVTOC OAIOBaiVEl




[1paKTIKN UAOTTOINGT) 3
aueonc FM
T_uneg:l
N:1 RFC DC block crcuit
O TI—@ { € :
x(I)T % % _.ECU(:) 1 Ol
O .=.+ Vg Varactor HC : *e(t) scitlator
T & &




‘Eva akoun KUKAWMO HE
apeong FM e
| .
gRFC
C Crystal Ce
§ R, || {O| —i| O FM output
|
’s\?;r?allﬂ?r: Lnu% ?f fF;;g\ 1 (?:: KQ 1
i (F)w 3w




2T00EPOTTOINON CUXVOTNTAG

otnv apeon FM

m(t)——{VCO

BaBunepaTo
PIATPO

m =

MeikTng |«

(1)

KpuoTaAAIKOG
TAAQVTWTAG




‘Eppeon FM

e [lpwTa, TTOpaywyn onuaroc FM oTtevng
Cwvng

e Meta 10 onua FM troAAatTAaoiadeTal KaTta
ouUXVOTNTA WOTE VA TTPOKUWEI N €TTIBUPNTA
QTTOKAION OUXVOTNTAC

e EUKOAN oTaBgpOTTOINON TNG CUXVOTNTAC
(PEPOVTOC

e H eutropikn padiopwvia FM Baaoiletal o€
QuTN TNV TEXVIKN



‘Eppeon FM

s(t) = A COS|:27Z' f.t+2znk, I_too m(z)d r}

s ()= A cos[Zﬂ fit+27k, [ m(Z')dT}

m(t) \ [MoAAQTTAQCIQOTAG
ouxvotnTag n

—S(1)

f. =nf,
b= nﬂ1

@ A cos(2zf 1)



‘Eppeon FM og 600 otdoIa

e O TTOANATTAQCIOCUOC £TTi N OONVYEI
TAUTOXPOVA O€ TTOAAATTAQCIOCUO TNG
OUXVOTNTAG TOU PEPOVTOG £, TNG ATTOKAIONG
ouxvotntag Af kal Tou OgikTn dlapopPwaong B
ETTI N

e T1vyiveTal eav n avaykn yia TTOAAQTTAQCIOCUO
guXVvOTNTAG PEPOVTOC Kal OEIKTN
OlauopPwanc OIAPEPEL,




‘Eppeon FM og 600 otdoIa

m(t)—,
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Moutrog Armstrong

e 2UVNONG uAhotroinon Epueonc FM oe duo

oTAaoIO

/

Augnon Af kai f,

—

Augnon Af kai f,
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NMMpoowTrikn ekTTOMTIN FM

e 2TIC HIA n ekmrouTt) FM o€ HIKpEC ATTOOTACEIC Eival
VOMIMN
e [1.X., uTTOPEI KAVEIC VO OKOUCOEI JOUCTIKN OTO
PadIOPWVO TOU QUTOKIVATOU Tou HEow Tou iPod
2.uvoeovTag To ITrip TTou XpnoidoTrolei ektrouT) FM

e 21NV EE €kd6ONnke Trpdo@ara (Mdaiog 2007) ouoTaon
VIO T KPATN MEAN WOTE va ETTITPATIEI N TTPOCWTTIKI)
EKTTOUTTN ME 10XV KATW a1t 50 nW ERP (Effective
radiated power)

ATTO0TAON EKTTOUTING TTEPI TO 8 M


http://www.griffintechnology.com/products/itrip/
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ATTAOG TTOuTTOGC FM

e 'Evacg amAog Troutroc FM

+9y 6-12" antenna "4_. ;"
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http://www.free-electronic-circuits.com/circuits/fm-transmitter.html
http://www.free-electronic-circuits.com/circuits/fm-transmitter.html

ATTAOG TTOuTTOGC FM
e Kal Evag aAAoG atrd 1O

+ 9 volts
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http://www.zen22142.zen.co.uk/Circuits/rf/txcct.htm

ATTOKPION YPOMMIKWYV
OUOCTNUATWYV




ATTOKPION YPOMMIKWYV QIATPWYV
o€ €icodo FM

e H pabnuartikn AUon o€ KAEIOTA pop@n gival
EGAIPETIKA OUOKOAN OTN YEVIKN TTEPITITWON (£000¢
(wvoTTeEPATOU OUOTAMATOC 0 (WVOTTEPATN £i0000)

S(t)——

h(t)

— Y1)

e MT1TOPOUUE VO EPYOAOCTOUME PE TO ICOOUVAUO
BaBuTTEPATO PIATPO Kal TIC UMIYOADIKEC TTEPIBAANOUCEC

5(t)

h(t)

—Y(1)

e Ev yevel 0ev o0Onyei o€ KAEIOTEG AUCEIG TTAPOTI N
apIBuNTIKA AUCON PE XPronN UTTOAOYIOTH €ival EUKOAN



[fpOauMUIKN TTOPAMOPPWON

e 2TNV TIPOCEYYION YPAMMIKAC ATTOKPIONC
TTAATouc Kal ¢aoncg (linear distortion)

LH ()] ~] K
Ko J
I
. /
arg H(/) 2wty f. *ﬁ_‘

H(f +f) :LKO +% f]exp{—jZﬂ'(tO f.+tf), f+f >0
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[fpOUMIKA TTOPANOPPWON

e H £C000C cival

y()=A

=A

K, +

K, +

O

K d

27t dt
K Af

C

¢(t - tl

) [cos|[ 27z T, (t—t,)+@(t—1))]

D) [cos[ 27 f (t—t) + Pt —t)]

o ﬂapc;ucldéeml paTanOTrr'] FM oe AM o¢
OUvOUOO MO PE KaBuaoTEPNOon PEPOVTOG £, Kal
kKaBuaTEpnon opddag L,



Mapapop@won TTAATOUG

e H peratrporn FM oe AM d¢v gival 1I01aiTEPO
TTPOLBANUA DIOTI UTTOPEI va ATTOAEIPOE e
XpPNnaon TrEpIoPIoTN

Ev vEvel yTTOPOUUE VO QYVONOOUUE TV
TTapapopPwWaon TTAATOUC TTOU E1I0AYEI OTTOIOONTTOTE
OMAAN KAUTTUAN gvioxuong



Mapapopewon @aong

e H mapauopewaon ¢acng AOyw pn YPOUMIKNAG
QATTOKPIONC TOU (PIATPOU OMWC ATTOTEAEI
TTPOPBANUa yiaTi eTnpeadel To orua
TTANPO@OPIaC

ATTQITEl XpOoN 1000TAOUIOTWY VIO TNV
QVTIMETWTTION TNG




ATTOKpION N
VPOMUMUIKWYV CUCTNMATWYV




ATTOKpION O€ AOOEVEIG UNn
YPOHUHMIKOTNTEG

e QewpnoTe Pia acBevr) un YPAPUIKOTNTA, TT.X.

u,(H) =au; (1) +a,u’(t) +a,u’(t)
o (t) = A cos[ 27z T, +@(t)]

H) = 27K, j; m(z)dz

e N £CO000C €ival TOTE



ATTOKPION O€ aCOEVEIC UN
YPOMUMIKOTNTEG
=32+ A +5a A joos[2t, +ok0)

1

+ a, A cos|47z T, +2¢4(1)]

+%a3ﬂé’ cos| 677 f, +3¢(t)]
e Kal META aATTO TN dIABaon pEow (WVOTTEPATOU
(PiATPOU

D, (1) = (alAc + %%Ajjcos[Zﬂ f.+p(t)]



ATTOKpION O€ AOOEVEIG UNn
YPOHUHMIKOTNTEG

e ETTOUEVWC N a0BEVC UN YPAUMIKOTNTO
UTTOPEI va OPACElI WC EVIOYXUTNG
e E£iTE WC TTOAAATTAQCIOCTNC OUXVOTNTAC EQV

Ol1aTNPNOOUME TOUC OPOUC DITTAACIAC N
TPITTAACIAC OUXVOTNTOG



MNapadeiypa
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Mapadeiypa

o Pdaopa x(t)

o Odoua y(t)
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ATTOKPION O€ IOXUPES UN
YPOMHIKOTNTEG

e EOoTW N £€000C N YPAUMIKOU OTOIXEIOU
L, =T[o®],  vi(1)=Alt)cosb, (1)

e TTAPOTI OEV €ival TTEPIOOIKO ONUA, YTTOPEI VO
avaAuBei og ocipa Fourier cuvaptnoel TNG
ywviag 6,

v, (1) = Z‘Zan ‘cos(né’C +Za,)

n=1

1 2r

a =—
27w Y0

T [v,()]e "*d6,



ATTOKPION O€ IOXUPES UN
YPOMUMIKOTNTEG
e H £codoc Ba cival
U, (1) =2a,|cos(27 f t+ ¢(7) + L&)
+ ‘2a2‘cos(47z ft+2¢(7)+ ZLa))

+ ...

e OnAadn, Aaupavoupe onua FM o€ OAEC TIC APUOVIKES
TNGC OUXVOTNTAC PEPOVTOC
Edv Ta @aouata Twv aOPUOVIKWY OEV ETTIKAAUTITOVTAI, META

atrd dIEAeuon HEOW KATAAANAOU (WVOTTEPATOU PIATPOU,
EXOUUE TTOAAATTAQCIOCHO OUXVOTNTAG



ATTAOG TTOAAATTAQCIACTNG

[TOAAQTTAQCIQOTAG CUXVOTNTAG
TTEPITTAC TAENG ME dUO BI6dOUC

INpLUt K [ 5 13 3 oUtpLE

x3 1 x5

C1:100pF, L1:2.7uH. D:1N914
L2:.22uH, L3:1.8uH, L4:330uH
C2:120pF, C3:10pF.



ATTOKPION TTEPIOPICTN

e [0 KUKAwua TrepiopioTn (limiter)
XpnolJoTroligital yia va Aaouue onua FM pe
oTa0EPO TTAATOC
o ATtraloipn gaivopevou peratpotiic FM oe AM
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ATTOKPION TTEPIOPICTN

e H ££000C TOU TTEPIOPIOTH Oa gival

v, (t) = 4—\/0c0s[27z ft+a(r)]- 1—\/0005[67z ft+3p(z)]+--
T V4

e EQv Oev EXOUUE ETTIKAAUYN TWV PACHATWYV
TWV APUOVIKWYV, N £€¢000¢ (WVOTTEPATOU
QIATPOU YUPW ATTO TN OUXVOTNTO TOU
(PEPOVTOC €ival TO ApXIKO cnua FM

e EQvV QIATPAPOUUE KATTOIO OPO AVWTEPNG
TAZNC £XOUPE TTOAAQTTAQOIAOTH) OUXVOTNTAC



Mapadeiypa amrokpIong

TTEPIOPIOTN
. Moy JMI W -”M- w m’i—
'_”.T u i .. 'ﬂ | _

o MeTd




Mapadeiypa

e PAoua TTPIV TOV
TTEPIOPIOTN

o PAopa peTd TOV
TTEPIOPIOTH)

Fower Spectrum Magnitude (dB)
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Mapadeiypa

e 2NUA UETA TO
BaButrepatd QIATPO

o Pdopa petd 10
BaBuTrepaTO PIATPO
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