IE]

a. It can be achreved Iy fmngm,'ﬂ—;,lj a Sinusordla l
Sn'sna( wl'“'\ow‘f‘ anj n fov-mation w,-H\ xcﬂr) . Thg
6-‘9m{ I's Cal/ed{ "Fi lot S::gna/ . ¢ is Jus-f Eransmi Hed
to jt'vt t'”évmq}ebn about the fwguwy and the
PAQSe. a—;-o {Az cayriely sn‘jna[ do Sd’ fAc Frcg,umc:lj amof
the PAGS& of the local oscilloforr acrwa/:hj bo €.

b- Biy aofo/o‘o:y a sy
do olevive a (oc
Banolpass Sr vm{-

xBoth soludivms rcaw’re ymave Cavv‘lp/a'cm{eo{ recerves
than that r'cj,w'rca/ for nov- s_tjnclnmnus Aefectors a/ﬂmgi

'H\.l Synckranﬂus DIJCC{W Pybl/r'a/ct, Wty e si‘jna/?mjffj-
Fov z‘/u's yeasem, SOVC QP/ﬁA‘CaJIIWS SIJCJ'I af V'QOA"O f::raao/-
Ca.yﬁ'rg , TV, and GSM mo[::'/c sysz‘e/ms avoiel a,s.'vﬁ

modujm}t:‘oﬂs w:"fll sjnckraﬂué o/afccﬁw because fhej
reg_w‘re movye CﬂMP’cx recervess Wht"f/h V'CSMH'S ) bﬁl‘j

72; SJnCAronfza{:‘m s C‘C;}I'EV'CD{ m d’f/&”l"“j;;

nckmﬂ,'aqﬁ'aw c:‘rcwd' ot Lhe recerver
o osc:'//aﬁr Sl:gnof{ fromm fhe recerved

f_‘f’__.é- o/ewcq.
% Note z‘/uw}, the bandwiolth ot the AMO{PQFS Slymf

a’ﬁ AM anof pDsR-SC /%%
BW = lpm / Bwbasebonol = pm

BW DSB = BWAM: = Bwbascband




I:C‘j ‘Smg le Sicde Bewnof (3SR) Moolutotiom :
“This modula]f'w transmm:fs m\@ c'm{y one 5.‘0[3 (bamo(
@‘f e (£) .(e_:'{llz/r USE or LSB) . Each Slble bav\dcmftzm;
:‘nﬁvmafr‘dﬂ aboud the nressage m({}-ﬂmﬁre,,
BW;p = -+ BWose ey
= BWpagband

e Gamera/'(/m O’f SSIR ¢
“Theve are two methools 1o 3emuﬁ sSsB 5:‘3.4“{.

a) Selec tive - F:’Hc/r:'yi? MJA,{

1., thes mc#wa/, a DSI3-SC S:Bnd/fs ﬁ'rsf/j 5wwa/ca(,
thon Pq;se@/ {Amujj) a shorp cutsPF Efter do suppress

ol of LLAJ éama/s.

—»%s5g ()

]
1Ly P
P — ~ 15T

; |
I
D/

"'Fc

Y(t)
—~ ’KssB(t)




,..-r ey USK "
Hogp(+) = Ac m(t) Gs(arT 4) +/Jm () Sin (27 £)

_9!’“' .r(

= n.J

The aéf/ﬁﬂ/ﬂc:e wiill Proa/ucc the /SR, and the sumw w;'//pm@“
the LSB. Lels vemly the USB cs Follows:
W ysgt= A () Gs(amht )-A v (4) Sin(amf¢)
X usg (P = F-T [Acmt) Gsmird) ] —
_F-T [Ac M) Sin(emg ¢)]
F-T[Acm(£)Cos (2mf )] = —J’-—[M(F )+ M(FR)]
FT[Acm(#) Sinmfd)] - Ar- [M(p £y s M(F-u—&)]
MP-L)= -] Sqw ( F-£ ) ME—F) [Eesmme]
MF +F) = = Sqn(F+R) M(F+R)  |omimezs o]

- Kusg(F) = EME-R) L mMFR) - £5 (-isanCe-R)M(r.p,)

~ CISInEsL) Mer,
usr_.»,(F) = M(F-Fé)+-— M(F+F) + %)

Sqn(£-F )M(F- L) e Sqn (F+F )M (E+E))
g (

Xusg (F) :-f-‘M(F-F,.) [1+sgn(F-F)] +
LM P F) [1-sgn(F+F)] .-+/F9-rr-‘-&)

2 =>F>F 2| - ---. -
1+ Sgn(f-’—pc.) = 20 W E<F
£ F
o - F?-Ft_ o __fr;'_-‘isv\lhr.a
| — SSH(F*F:.) =
: 2 —» FL-F.
Se ~F, >F

Yugp (F) = Mcm-z) —» F&-F,
o — |FILk

which 1s 'exmcﬂ:j the (USB O'Tf tha /mfmr'ﬁw/‘sfgnqj-



- DcMOG{de{TVW [De/ec{;bn)gﬁ SSR 20
Q) Synchromus Ddecés‘gyl;

det)
%,(¢) *LPF — Y(¢)

Gos (27F. t)
d(t) = [m(+3 Ac Cog (aThL) FA ) Sin(27£,¢)] Cos Carrft)
o) = A, m(t) C*27FA) ¥ Acrite) Sin (amf,¢) C-d(;r; t)

ol (8= ﬁﬁ. m(t) [I+ C'a-s(z‘ﬁ (2F, )f)];ﬁ_e. nlﬂ\({-) Sin e,y t)

AF ter LF’FMM F<h <P [agius. _
‘_ J(4) = Lem(t) leuse 5leaaba s

K /{»x;;gCF)
-F£ | —( M

c _ch

b) Phoase Shift Defection :

MVW\/V‘WV_\/V\
This method uses exact‘ the same Sjs\‘c/rw as that wgeol!
;W A//écrf LIVGWSQYM SSBjWMV'{

'Xc(f) CD‘S(ZJT[-"‘&)

. 3 yes)

Sin QFF )

| 9T | xc(t‘)




Suppost + hot the veceived s.‘gnﬂlﬂ r's USKB r @
W () =AM (+) CSC2ThRE) — AW () Sinarf ¢)'

VN

I~ 2
3 (£) = ?Acm({-) G (2mhit) - fé‘(u S:’n(zﬂ'&-&)f

We P"CV"G'M’@ oledluce {hat:

(F 2ett)= FE) Gatent) = 28Ct) = F(t) Sin(wet)

Thuy,
R (£)= Ac m(#) 5-‘n(27ch-£)-b4‘/v\l(-£-) Cos (27ft)

J(e) = 2 (#) s (2mhit) + He () Sin (2mht)
G (€)= lam (§) GR2TFk) ~g (B Sin (2T Ret) Gos (2mhit)] +
+ [A m(£) Sin(2mht) +AAE) Sin(aFet) Cps(znf‘cf)]
Y€)= Aem(¢) [ G (2TRE) + Sin” (27mRet) ]
y(t) = Ae m(H)

etween DSE-SC

*» VSB maofu.!afr'dﬂ rcprobw{'s o CmMProMl's.e b

and 656
_gsg.—»'c«mp
.pDSB 5;‘mp/r skru

+ VSR modladafion fakes

c.cbandg.ynafmv

Lhe ao/u!anﬁjq «f DSB-sc ool the

SSIi3 an.o/ avorcls ‘t‘Aef'V c/:'t;ao/uw:‘njq w:'{}. gma// z‘o/u*quns.

% In VSIB, ome s;deéamd /s Paj‘S(,O/ olmos t CMP}Jny/ wihn'/e
a£ zL/LZ O{AGV s‘:'ole 601146/ r's ché.

jus[ o trace 7 ucsz.‘;‘ze
,ﬂ.'ﬂt L‘)/P;‘ca/ Aam(}/wf'o/!{/a Vc?w'l/'t(/ fo trans
|95 Haf oF SSB. Tha olel onalog Grermere!
VSB m W'o/co 5'3#\.0\»4 trams mission .

'l o VSEB i's
of TV uses
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- G'cnr/rafl'd‘ﬂ o’f VSB:I D
It can be 3mwou‘caf 1?} PaSanj a DSB-sSC Sij/ fhrowjl
o« o~ iolea] Filfer callecl vestiyil Filker as showm:

(f) MNpgg (1) |nen-rdea|
~ BPF [——3 % ()
Hi (P

¢ Gs(amhit) [ )
Xpsg(F)z A [M(F-R) +M(F+F)]

XVSB(‘:) %DSB(F) HL(F)
(F) = ﬁ-‘-—[M(ﬂ-F).,-M(hF )] H: (F)
-

7<\IS‘3 A\MCF)
7
(// F
A >
A Xpsglf)
, LSB T usB
(7 + iy
] I-F‘f 1F" . _;-ﬁ'
' M /F\Hg'{F, + |L ;
N |
5 ; l P |
| : ,{ | ]
L& & ; |
R !};- —>F
b nrvsge® & 4 *
| .
L Ay
| | ,//'_-
I ! I | i
— AN
f 3

>F
*Smcc {A@ f:ﬂ&r /S nm-:‘ofea/, ZlAe VS@ Maﬂ/t/b(a/'w
vealizable than fthe SSB.

It is also noficeable {Laf the wooludofer £ \/SB r¢ wmuch
npley than the phase shift moduloke oF SR

(s pove



—~ Demooludation (Detectiom) of VSB: 22t

The s_ynchnmows (cohevent) clefectron can be utilrzed to
o/wﬂoo/u/aifc VS S:‘Sna{-

d (+)
*vse ce) LPF = Y(&)
€% (27£.¢)
~2L i3 © £ % >F
A D(F)
— 1-"’-—"""|f'LPF
Al C / # |
~2fc “6 “Fm w Fa : ;zf-’g _?F
AYCF)
17 .__
=Fn Fon i P

?) . F_Y'ﬁiuf/lﬂc.j WﬂﬂS[ﬂ}(’m c_uv\c/ /l/’,'x,‘n\j:

v In the yecerver side, /€ ;s olesivable t[oﬁ t/raﬂ_ﬁ'/aj_lz
(SAI;{) Z[Aﬂ 50'1(//9&55 9:3710!/ (% a riew center frc}uenr_,y.

*F'C?“WE_V z(rmns/affm/) can be GCCO’MP/tI}':co/ bj
Mix /,-y\j (mu/t(r}p/yfnj) the banadpass Stgna/ by a pevivol,
e VA méxev (mulbipler)
5;3,,5,/ ( cosine scgnal).

BPF
e £¢) d(‘{)- > to keep L‘C)’
= m(+) Gs(U7F, Fz =m({) CCS(WF:{)

2 Cos (27 (F+£,) ¢)



() = (). 2 Cot (27 (F 4R ) 24
A1) zm(4) - 2 Cot (27 (F i+ W) Cot (27F £)

d(t) = m(t) [Cp-s(zrﬁz,é) + Cd(zr(iﬁt*Fz)t)]
At) = m(t) CA(2TFRtE) + m(¥) Cos (277 (2F, +F2) £)
AFI{M BPF cenferec! ot 6. )

y(t) = m(t) Ca(27(R)t)
The cemter Frog,uwej is Lrons [afedl ﬂM f t R

x This process I's calfec] a ﬁ‘i""""j z‘mns/«ﬂ'j: /’nw,wny
sERinY = ¥ Frequemcy heterodyning - i) 32 5y G |

Nof ; Lrwga B s

- _[:J:uorsz‘ cmmmm/chj AM vadlio receivers, the mce:‘uﬂl(
e Frequancy (RE) signal is within Elcrnge:

— 7 (54okHz > 1600 kHx)

of ls z{rans/afed (5h"ﬁt‘ch fo @ F:'xeo(frc?umg

ych then canbe msffj ampl Fred,

- '7)‘1:'5 bﬂﬂ
of (455 kHz), wh

F;’HWCO/, amO/ O/Mcao/u/afcd-
- 455 kHe /s w;'/A:'n z%t I z‘enweo/;‘a/{é Frciuyy@

(IF') ronge-
- ’T;ans[afmj From [ﬁ,?F: 540 kHg = 1600 kHe

to  Frp =455 kH=
- /—lno{'}lef G/DPA'Cafr‘crﬂ aﬁow‘f F’rcgluwiy fmn;[&frm
o the olown Gmverter” of Lhe ‘commercial satellit

cawmum‘cq;fraw recerver. Lt alse convert the:
RF — IF

to Sl'mPIt-pj f)\ﬂ e/ecZIer'c c:‘rcuuf omo/ VLD/uce HLS
Cost Sr_‘gnfﬁ'canég.
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4. C‘/a;siﬁ'cwt‘:‘cm crf Recervers:

“The g;‘jna/ z(ranj‘m:'fftol Fromm o raclio t/romsm;'ﬁ‘ay ’’s P,'Cétd
up bj rao/:'a recer el . /%WEVW, //1 VCCCI'WO/Sle‘G‘/ ls Vw_y

weak . Thl/rtﬁve, Cn:y yecerver S}LDW/O/ be bej;'r) with
BFF Lo P:‘c/< the o/cgl'rco/ s:“‘gnoj up am0/ QMP/:'/;‘eV"{o
enhance bhe s:“jn%ﬂ{'nt{e/ns;'fy.

a) Tuned Radlio Fregumcy (TRF) Kece i ens

Yﬁw{cnnq

4 J A O’t'
Amplifrer | Amplifier] Defec tor u . »
Ampli Frey

T RF receivers are nod u,_;u)( | l |

”"W“‘C/‘iys exccPtL I'n SPCC{‘Q/ Power
aPP/:'Cafl'Ws al a Fixedl fr:q,wmtiy Amp liFien b

——

veceivers. Tt has simple olesigny e
buJ’ l:na(’/ ?_uull'ly Sr'jth/.
b) Supes heteroolyne Receivers

//e/eroo/jhe nreanis m:‘y:'tj.

i/infenna
BPF MiXey
4 IF Auclio
. -—A ts
A"f;ﬁ'er Aplifer e ﬂﬂ
Z

d oufpwf
J device

(oca (
;‘ osi-'([«/w

¥ F YN

r /7 ) A\
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BPF : is used fo P:‘ck Fhe O/t!»sn'r:o/ Su:ﬂmr/ up -

RF AMPII.FI'CV__:. amp/;'/;'&s the rtcccvca/srjna/ o o surdable
/n'gls Level -
Mixer:(clown comverter) to Zronsles tht RF siynajc/awn
- {0 IF F"?}"Wc‘_‘j‘

IF AMP/:fiw_: I¢ /s o cascaole amp/,ﬁ‘gr fo amP/.'/’y the
IF Sr:gna/ fo naﬁ'ceaéb /n311 leved.

DJect[oY : ‘7; Pwﬁwm a/yw!ao/u{cdtlb'ﬂ Prace,ss wh-‘ck
- Wg;‘nm] /)a.;,ebouw/ 5.3;401/.

recovers thz
One 5!o.je amp/:'/}'w For aclelitiomall

Auolio Amplifiers
- a mp/:'/;‘ca trom -

emcy Rejectromn:

T supgyha‘wooéjne veceVers, it 1 rcq,w'fw/ fo veoluce
the RF Ff"?“wef down to a Leved ITE Freg_u&ncj. The
foca/ a‘Sc:'//quY f}e?uwg (fE_.) must Cm{:'nuows{y
difFev From (__%E.) Ey S it of (fI_F_) ,

Fio = Far *Fy
W have ['Lo ¢ (ocal eserlletar [rca,uwcj

FRF : Rmo{:‘o ﬁ'gq,uwsy
'FIF : Intevimeofrode Frca,uwc‘j
’)Tm BPF c'f fkl yec elver is no t tl/todf ShWP to Peypuféy

Cilter ol the veceived signal ouf; so some undesived signuk
Mcy mc/q flu mixey .

5. Im aje Frc?,ut




