S = e p Cos (4n o4 ) +%0 Asin@nfct) —0)
By (SRS =

~> effectk of blzcrsf and 5!:“’-"*]“"“’5(7 evaows (1 anc'-ﬂrmwu
detechmn : - -

& ;Qf‘rﬂﬁ"ﬁj’ ot }:\'E.r.ue payor oLk F-De"_:l,!{’-a
ﬂa‘-‘.nﬂu}td Conrier ab veceiver s ALD .:.ﬁa}(“

f‘-"m.:}u-:*.b r;:]rl oo 5 ﬂa_i ak S(TﬂCE’HIﬂDU,.!- dﬁ}fcm—

f‘now'cluf,

e = xCw ot @t cos[(etALIt +§ |

oY C4th = 1L 'xtﬂ{ﬁﬂﬂe_—" Cos [@WH-I—E*']'-F

(0% [{qu_+ﬂm}-[:+qﬂ 3

! vt
pass Hais Fex Hﬁw'@lﬁ a LPF ﬂfcul-nfaf 1240,

| yepp Cos[ARIEHE ]

Eﬂ'_j_-;‘,l: =
oith sloD M

'Ex:s—e ba nd Eq:ﬁnf. mulH'}Jh'Ed

mo cAlster hon.

=2 A =0 PF0 JY.e
no b |
Cp L = a—?ﬂfn:_mm:g’r_w“ﬂ*@“ff‘m Yy i

wo disteeHon  oml aktenualion on

¢| Wq‘& %er E! +ﬂ ‘?-!J' ‘*"’PH
O () = man toben =0
L.jirf;h ﬁ:-i'ﬂ.!'

Enlb = 1




and f.OEd'ﬂ Q‘ % Lt v
Hen b Cowaget tended) ¥ o ble ol e Herm at He

delecbed CJJ-"PU-E"
LY AD 0 &=p |
ol = L ot Coc (A
fos () = Hre mmrra
S.iw,l
() Awd 0 ; =0 i

s Er X Coc[ @ar 4 BT |

Hoai 155 Bl | Gples i dect Ol Setanies

putput -

=2 Caxvier ﬂcqwm%mt in Dep-sc syeden or (avrier
g‘-f“':ﬂ'*’h"llﬁﬂﬂ* er 'I{'{!"l'rﬂﬁl-ﬂq o heBLC D}rﬂm =

o chietesHon v ouckipiad

(i) ‘Pl_[ﬂ'l" 'la'r'r:&r R Vi dt}eeﬂ'w;
Ty i
(i) Costa Weceives. 'I MHEL _
. latbiosg]  Owkh
& ,,duél—“ EEF_t— BrTs o
Vo) — 4 e
T.[.tlhﬂ[ﬂﬁ:_ﬂ_ e \Jc = . e d\"mﬂw“

Iﬁﬂ :
Gl o ,!:-H'} i
oL F’*““iﬁL




S 3 o P Wy Lo 1o
ecz—50C
I
Lo
/i -‘\<j‘3ﬂ
: == \
S Pe Lo 410m
1 "
= ")

e B

- e et Lop -0 ‘-‘J'T—
“d G nalis
SSp-sc lave _@;@ivjf-ffﬁ’f tﬂ_ﬂﬂf_ﬂ&*\'gﬁ- T

wih = (osldwt . = }'ng{'h_J.:J‘h\Jﬂf?.-
_s (apview %25[ g

—

at —~ 51 n L3¢
(LDt Pm) (D b - Coset e
[:-GE Lﬁ{ ¥} '1: {_Dt [ i

i v 1‘ '-Ir g‘ll
f_ﬂ':'a-[{.."i'l it = ‘:mtﬂ'c_l: . LO%
i i |

w )

| (k)
e r-;rm][ |

o o o o
z Dsh

&

!

| 2
T ]
__tjﬂ.:_ S8, e l‘L—g:—
feow



Both Heete g_qunh'ﬂﬂ Com bive.
W Etﬂ_giﬂ: ﬁxﬂm't,lf&taci" fgl'ﬂmmﬁg;ﬁM~
e e oo R ]
— 25

Sintdmt = B (O}~ I7)

SINlack = Coc | et =T4 )

SUD oep = ored cOMOt = Aptes Sinedet -

e e At = 15 as.(?mt echkteined Jsiuﬂwlﬁ
re pRase of everg Componerct precont 2149

ba{“fu

Hilbes ¢ Trancformi 3> Xp ey s obtedned

a W;‘vé -{1-—"”;‘5,._} P'E:artihiﬂ:' Hevoﬁ(. ﬁc'e?lﬂ&?(l?
comprnent byesewt ja XU, ﬂdual? represerit
'H'u" 'E‘-Lhe‘*"f' ‘[‘vmml?h'm .nf-'{u-,j.

Hrad mean:  KptH e Efl.i:ﬁ_'fl- tran shorm ot
WEES

I
Apth= L xb ,_.z_j"m
03 (R s

| fverse EJ[EW+ dranghrm

X ALT)
AUl =~
_'Tj-:m "E-' 1:



chavaclerisHet b Hs) ] ARLo
DJ[ Hais Ejszh':rr‘-'_. }i‘{ﬂﬂj E 'Phnmslu ,Xﬂ{'-*"}
@} Hde) = 1

' D
r‘“-c‘?ﬂrliﬂde unc;hﬂw:&e_d Lbesn ||-.=::u:.rql' .‘ihw?"

Ll -
Lo
&y Hﬂ;ﬂ-h j_ﬁ*{:"“_[m”
bogit ve R-i’_q i | 0,
Eﬂmbﬁﬂe-«-* 14 ¥
i Hed EJ:n/L ) - =
TV ey
e pose of ﬂt?r:lh'n 5

c‘;r“e.? Component S He-l

Y/
'p{ o 1]'&-{11:
S Snifter
Hiwn = | B o8
e s g0
+ 7%, for w20
ﬂ'[tﬂ} = :9
— ‘-H/l jcw Ld>o |
1 -"r“f'i_ oD
Hiw) = E | o |{
EJH& Lo
po) = S o mauj
e e
d . [a>e
Ll R _,m-m} -cgncad
S - Tl
H( mf'iﬁ@ncun .

N (= o2 X+
= -"j (e Ejﬂ[.m:',

(i



qﬂHJv‘j Invede  founes i—mm;l"ztm '
xpth = F[ ,r'rlfm,]'iaﬂm]

L < smfegnio)
e TV

Lﬂiv‘-j Lo vl uhien Hoomen

"pey= L [ g L | Yt
1T Tuj@"ﬁ*]‘ TT q.rd"f

e iy hilbert Lepop 2 S,

P"E'E ﬂrwlnke G 22 (‘}L_fa‘?_ f‘a

pre Enwic:;pe of Wﬂiﬁm[ wota fs defiredod
Hptd = xepy Fieawy —O
'1*;.1:13: UK — JXAUD.  — (D)

Ssk-s¢ fir general mﬂdula.ﬁ_ﬁ sjgrel =

| e gt B P e B X e

ot Kwnow thal  bye envelspe,
*Ipu;; = wlb +)¥ptk)

FLC %puil= Flxb]+y FLXRLD
Xp(w) = XD ] [-jxm;%»ﬂm_j
ﬁ.m&}: XOW) + X [o) %n{ﬂj.
Loe kKnaw Heal,
S\tjr‘wf‘.mlt | for oo
—|  for 4D
‘*’Ltfv-r"f‘m [+£ &41.4:,

>:-F{- 10y = o el ) _‘H:u“tﬂE'
0 s D _(

-

—————————— e



alio
)«_’,"‘Lrn‘ﬂ.‘l: Y(te) = [~) x1e) &m0 ]

a-_—}qmjﬁy.[m}.ignm. L 37

o O LOpa

::-;‘P*L@J = QLo }
QX[ eAS ).

let L8 Corsider cCsi-st

(onerst LCR.
gsi-5C
THE
%N .
—[ £ é e,
~ Ly e L=

(i) %Jﬁl g'lnm:? ‘bﬂvl-im i= ,Q'_lgecw". g.j'" IIF'I;HJQJELL"

G Loft Famd parkien s cpechur of 1%.1’3{.& St I

Al ML ] W |
= e 'x i jl":'(_.i- .r [
7 [ prev ety ané il
- C L‘;}f_f "J: :.?
Lj W=} Tﬂﬁt—}‘) E] B E(“‘J ‘i'.i}:'ﬁm i
i

I -.'I-l.-:‘c{"f_f,]{.;-'lfj J f 24
e e 1 =1 1 "'}._. .E j E 4 1
;"u:)[ 3 J if;{f[jej1

St tep = jl [ et Cowoed FAgeds Sintat |y fur LB

L)

_‘;'r'm,']‘{l.n rL\'}f

. & Lo
E.U'Jm-;,:i E 20 Cou Lt = xﬂtj.J-;,ﬂ:,J{_f :] :Fﬁ' |



Genevation of Ss8-Sigrals>

il b ity .

(12

Freque i diserieniyiabion mebnod
(i)

ose  dlsevirminalion metiipd -

Gia Feﬂuaﬂ%f disoreninadion rretuod:-

Contdt
WL
i tpd ‘Immmt‘t_} e
£ LN - F
Modula bor| 1y ep —cc A ssp-sc
Saamﬁ_
Livnidodem i—

S =

(19 Thic metod (= use ful maly (f He
base band 5@:‘1’1{, is weskeicted at 162
[Opser Edjﬂ due to ek Upper and
lowes “Sidle band  are o mflﬂqb#ﬂa'.
,—’-"r.kpﬂc,h Comrnrntt nfeabion . -

(G0 Puotrer veshaclion of He d:’@]“"’”al
discrm)pa bion methad s fal fhe.

bage hond gianal must be Ei_,bf:rmraﬁ'ﬂndf

welabed poip e Caryges ﬁt‘]’mfﬂ@(.



@E’lﬁi‘{‘uﬁm of SspB-sc Eﬁmﬂ 2
theve ave two metod wied 'F&*ﬂe:aemj-,'

r:r]‘ﬂ 83 -85¢ E;ﬁamﬂ

(ij ffeciuwa discr'rninabom or [ 1ers e
PHQEE discrimination or bﬁaja
Lhift rmethed.

(@O Filder Methodss

jf.ﬂam:?t
Produck | Xt ot oo e
- 2
| rodater [TR DESC grd

(b) ase sheft rethod Jov_the EEEC?EE@IEEA

L —

This spiom is used oo balane
mo dulaters M, and Mz and 100

I bRase chifi metwori, okich s

R

r The mgsscﬁﬁ S{?m& A 1S &PIJHEEAM
e WeNbpspmedoe

| and Hwo =15 phase Shlee

| o the paduct modulad M

_rl The Corviex E;ﬁmﬂ applied directif b

[ o roduck modudater My and



—3L . =
T phose shifier 40 4he product modilas ||
™Ma .
lence e p of product modddaker M,
= () Cos(ardct)
4, He. op of | podusk reedulate M
= LW Sintarcfet)
2Pby LA e adder or subbrocier
Sircicit 4o pbtained SsB-3G .
Sg@-sc [LsR] ohen toowk ot adder
S cp = D Cacarfet + Lct)Sin@miet)
SsR-gc [use) wgncn Loork at Subbredcher,
2
St hg = wewy Cosanfer — LetySincamtet)
™My h
educk
Modulater
Cosarcdct
%o b
Shiﬁllr t'
lgfﬂ{ﬂﬂ&‘tj
ﬂ Procluck
tet) | Modulater oy
Ma

o
Ap ()

}ﬁ%ﬂ_ chift methoed .

e R | o



Derpdulabion of stB-<c .- TH, bossbond o
modula it E(?Hp_!l LoV o fl:mm

i Enl 2 ?
‘“’E? Syne Roromous dedeching, Tnetod

Cond#
Sh-Le j

giEr L““”’”‘] e‘ifﬁbf’r 0 5 xtb

Hypte)
2T 4
X
e = &0

Halre)

B

IR e

W12 & X5 1wd

Cath= QB sen . Condet
= [Zew cond t = TRUWS0 Rk Jasax k.

= ACH oS+ Apep ot Leet:

il

Az 3 Lot St
= [LactrcastDt 7] + 3 B

m—

3 2le + 1 £
5w i[w_mm@& g D50

LBEL s Lo,



i St S — == = e e

Ve L Vestigial sidebond Mo dutabionSystemys—

P VeR system js= Combromise lt;fm PsR-s¢ and
SER modulabmm syifom, betawse i+ can taike
advontoge of bot~
(a 1%13 aeq.g_uljffm of Vs js easter than ofter
_Mmodulatec Cignals
® T4 B s EL_*'J"&H (3550 Rigler Hoan s
but  Considermble less Hen YDsg-go.

—

€ 10 e gt coosns vy 100 Py

Component it Usand L7 age’of te.
branclakel signal terd 40 meet at tre Cavxier
53@ Lo it betame very diffewtd to
Tﬂﬂa gre stle band to otler side, band |
Ssg botome untitakic for frat.

H]E}u'i c_{:f'ﬁIH_EA Over com e visR ja tohackte

@-mdmj cuwhoff of ome e bondl (s allased.
a1 «jnmd_mj crdoff s Gmmpentated o

W.sh'c?i Lo Mﬂﬁ of He oter gideband .

X5 e Ts
X(o)
= s 4
—t0m Ol Bw T /_:L
it e ey

& i
ﬁr: L3 ol ﬂf\-f{,ﬂ- e
Bz fetfi - Jt i
B = -Fm'f(fr

T ——— e - B R -



E o 3 oo

f;—]e_@air{n of vs8 Sigralt¥ Pasicaly ve® Conbe )
%Eﬂﬁ'{ﬂj{d LH Fﬂ.ﬁi’i& Teh-sc S%'H-al Ehmai
ale Flier

oy B_Ir}ra'm‘r:“ ﬁ:lvliﬁ ’rfr:lr«sfh Linetion HED.
1{%———-}' e ' Stgmal
modulate [ LPF l—‘* gﬁ d
e (49 —=Frondet =

e f‘r&:fwﬂc(j epechiiom of wei E?amj-

S(fy = Flswl
= %[x[jrﬂnﬁﬂmjmﬂ. ~—(D

mE«EJ{E ¥ {f) = F["[Lﬂ:}

Stk duch Wi ' '
o [ e [ S v

— — TEE—

i —— S

Oubfout
vty = St R Coslkt
wek) = s eos@ ek -

--hg_.'l-!.-ira_ Lopvier L‘Eﬁﬂ-‘;'rﬂrm‘:, e Plave

V()= %ﬂl{[x (f-26)+ X HEF
% EHE' [ xesat X2 HUEH

o vih= B[ 1 ($F) 4 H(EH) ] X

Aol F-29d H(§~F) o sk
4 -E"T et 3 (4251




tokere,
H () =

= AN
VEE) o L H CE1fe) 4 nUF-R) X 1

K

H{f+fe )4 -{e)

r




Bagjc —gm cHore of Avncemitler

@ TRe tromemifler mut generede a g

.l_'rE. 'ﬂF Lorpect F-tcl'ueﬁf-:( at o desired  foint

4 n 'h"f_s:pechum

B © Eecwa, L ek pOMIde e P oF
Mmodula’ho 4o modulede. e carier

€ o *TEfrc:Id i roudt }:rmvi’de. sufficiount

— e

Potoer mmpl{ﬁ'mﬁm in thrder 40O

f'—ﬂ“"al_ He mpdalladed o fo e

"tr:nf(\i At fowce

At wns

& Modutater | s [T Yower |, |Friedance Y
?fﬁ - muw@ﬁw ko

o

aplilo

K e

T‘BLTEE fmp@-;l:uml: Bleoakie of Tx goetis (L.,

Bty e aenpitfier. (1) Tropedance il i
(i3 Antenna,




™M™ TIndercet tre  intomn|

&

®

Fanc

Hons of o Recoiver s

—

Ea’ “hrse. WCE&Viﬁ ankhing.

ﬁ modulated s%?uaf

Celech te dedired E&,»\a_ﬂ cnd 'TEjEr_i Hee

LinlDapded & :

@ F}pr}iJ‘I He. selecled RF-'E&'?AJ-

Deterd Mo reodulated SW +o

gl?:l: back He orial

rodulal
Crs” bﬂlﬂ@d 59 3 Lﬁ—

2:‘“]9"%] He modu.ﬂaﬁﬁ

;?mﬂ.

£€7L~:eﬁ?

__D&}Jenci'nﬁ Whov e %nmmerml CLTL]F‘E"T—#S_

He vadic Fecetvers M
5

ma ales be C_Leuﬁlrrr'ed

) Tuned Radie Legiuema CTRF ] Receiven

L7y EU“#"G fEeJ'iE o EI_T.;.-_ eceiver. {

T s e — —

2+

F > Tetector eio
e e ,ﬁ.m;n]j:tq*

Audi o i
—>| PoLcer

lotelspeat



Drawoback of TRE Teceivers

(13 TRe TRF “eceiver Suffere home a

"'lEﬂant(‘T 10 Osgllate ot %ﬂor

Eﬂju?m . hom e mmh‘m-cﬁi RF
ﬂm]ala'ﬁe,ﬂ:, l;éﬁo Wi H ﬁg?gv&mﬂ_ =
Dbemﬂ? ak Snma.:[;eiwmr:. If suchian
qm]’)“ﬂﬂfr‘ﬂ Sl {T‘m of ¥ dooco e
ifa ematt porkion of he oukpub leaked
back do the input OF the RF Pl

—Hre. ]:rﬁg]lfm {fedbﬂw_i{; ard  Oscillahor
it sesuld.

TRis 154--& of lmﬁoé,cz occur due o
pocoes Spbyy mubuﬁ, oy Capcitance
Coupling , vadiabion &LQOLL]:UMO? 43
%Lﬂvg %m% ﬂ:ﬂ(? olher €lement

o te input and c:u,l:jw.t‘ﬂzw,
7%'5 [mlplem 13 {15{53 lermed at

COm movy

n'nsml:.ih}& c:ﬁ o (?)gd Yeceivers.

Ga';-} —jﬁ}e, Selec Hvi of TRFE occeiver ie }-”mr_
Ln 'rﬂr_'h i+ ig dffewlt 0 achieye

EL{HA'I'C::@V-L{- 5‘11@-'6}""”"'& al p\gﬁwﬁcﬁuﬁﬂu'ﬂ

due to He m‘{;ft_'ed fe D‘F EIgJ&
Hine d Ciroig 2.
N

S e —



& ) Another Pproblem astocialed W)t
b : ;
“TRE ~eceiver 15 bandoidbn vorialion

Over mmv\a 'fﬂ??ﬂi For @xomple
R™ broad tatt su',s;w_-m, let e Comsider
ot o duned cirtudt s 1e:imred' Yo
P v band idbu of 10KHZ okba 'E’E'!f“"
of 540 Kz,

&Lud.'l-y ¢ boy- Cﬂ J nf Hays Feined

ClvitcdE & = EE‘:JJ‘ 5]%?:‘5%.

ho I MO e ) o (e i Hhvockath
bond ( [$40 kHay

§= JYho. joy.

| O
However due to Seve-rni Jostet dE}J enclewt
Lo, F‘Qﬁuﬂrxza L0 Owdd }:n—evén:t cuch. a,

R‘?ﬂ. ircreafe. FT}QUJ ]ﬂﬂ.c,h't%%
ne${ circeat

i &uaﬂ{ %aw A of baic 4u
| 18 unlxkdj 5 “excesd Ja0ond bau

- :

b ﬁﬂz 14.8 KHZ.

g — £

& Jao
due 1o Hus increase bandwidbia 13-8KH2
Tec elver (Douwld ]aick_ wjo or seleck

tldj'-:wem 1(:‘&71,{9;\:5(/ )



i ¢ T

QLLPGTEE [TD%‘FJE Receivers :»

Ryrdenna . j‘;ﬁ,[,_.
e {1 [ 10 [ v
E-ima:_, . Miner L’.E-e.n-nd qp:_ﬁﬂ
¥ _Fa_ {

de‘Jmiﬂ;M D‘R ELl}:Qn’Qaer%y@ ~reCeiyed

(5. Mo Norviakiod e it Lo it = 1P
GD. yermadnt Congtont Gror He

evbyre D:JBTQJ‘Hﬁ c:m?@

G i _-.Eﬂfh\rit? and E'E!Eﬂqwla

:Hj IHHC?L eil{ﬂcem channel ‘rﬂjtthm

R‘E‘CE{WT 'I'._[v”l:;x’rmc}t ri.ghd -y

@5  Selec Hvi %) &ﬂSH’\'i?.
@) Frdelily (@) Doube spot H'E?r'

@) Tra c.'!ﬂ.i.ba -




{!

Emcﬁ'&—&tﬁuﬂa _and Tis IEEfELHﬁ:_"I: e
“?D - ‘E-F"} FE :

1[ f, : :F Mic 1o remeh. Heo
| G g LM 1
e ,1&«4@% . N;jﬂ!
fi=ftie
}[‘3= Fs.*ﬁF
Heee lI{: fg-’r&?'r_l:_]

ﬁ,‘ = Imag’- ﬁEﬂuenc.a[.
—IE«L ’T\Ejﬁ{.ﬁm D;‘ o¥e) in»%?ﬂ £€_¢?ueraca¢, E@mﬂ

by a. cingle duned circutt ﬂmtu] be defined

E’E}vmﬂ ‘f;r_sfl.mnca_ te g;—ﬁv at the
rmc«}L :‘:-g;i upﬂc.a_ _
Lot PR

e

e b




