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1S (D = A cos ATt + AckamiD et ATt

SID = Ac( 14 kamt®) cos et
Ac = m\p‘:{ude B- Corvies befdle mod.mlabof)

):Hkam(tj —%ampls’rudf- B cormed aftey rodulabion

ko — Amgitude &ensmvﬁtﬂ Socth

oD = A Hkam®) wsaiiet [ Mz kfé:@]

- wh en k&'nLCF)4‘_| ard ka'MCDPI the mxﬂu‘ored
wave. has to tuffes dom Qravdopr; dislovHon . This

s called OVQmodu\ode AN wWave.

Modulation Trded |-

S

Modulation Dnder s delined as the vatfo
gmpliludg, of mes.s.aae; Si‘avml b the "‘"‘P“OML
By coomel sianal- Dt Is densted bH R i

M:i’_‘_’_
Ac

p——
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— Modulation Dndex 18 aleo called as c‘lmee s
reulation / Depth 5 mokulabion /medulabion Jacksd

—> odulabion Tndey (M) <1 b e gald o be

unden modulation , M=1 te colled catlicol modulabion

M>1 1S called OVQC-U"Y\D(LLlla{'fDﬂ-

F'm%enud domain discﬁPHOﬂ —

s et

—> The modulaled  coxxiex has new S,Tanals ot

difpevert Pequencies called  <idebonds
Foen = HeHm
b S
wye. know thal & = Al k&mt@cogarr—f&

alp) = Ao (1 Ko Am CDS&“‘me) Cos QI t
- A ( H M casaTnD) cocanfet

= A tes ATt 1+ Acr M co;;ﬂ;f}[' 'L I"\Q’Arﬂ
oS &) Fmt

D) o A osalfe b + M A tos aTft e At

[': cosa tosh :Jcng(q4bj—{ cos.(a*bﬂ
e =
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st = Ae cos ‘Q‘]Tﬂtr_{_ t ‘é[M'Ac, oS (a‘”'fc*f'?ﬂ--rm){” o
ju e o (QTHe ~amfm)Y |

AfBy e e 05 Qe b + MAc (o6 (QMc+Tm)t +
£
Aiét cos (At —aHm) b

Fom the above q &' tevm mpmenﬁcs Unmodulated

coamien and & additional tex® epregent two Side bands

The heq, B lower sde band {5 Je—fm ond i
f Upp adebond 15 Hetfm-
L, Bandusidth Sl Am wevE tc deffaed as Hreq can
be meoasuved By gubshcmﬁu\ca lowest ”P“"‘T/uwﬂ

E}Y' gano\} —Pmm e hfa\/\@s{' Jyeci/uanud DS s?amﬂ

RW = 'gzvsg g 'LLQB
= "rc +*Fm" C’pc_":n’o
= %’f'[:m"%r.’*"im :&J}m = QW

w ¢ the mescage bandwidth.

2ouduwoid th m;vufmd I8 Am G twie the

fpfwvmnud 5b- the ch{uloHV\La sfam&ﬂ,
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A h{‘u.('it’ MOdu[Ct’HDO Yo 2

Sfm(]le ~Tone
i Zahe, Lt Al At

Amph'lude Modulation n which the modulajtfwcd sTUnaJ

Consls B oqhd one ﬁucq}_umud ‘e modulatlon s done
ba o va\al& fP«e(VJenud . This {’apc Sb,
_ﬁc tove modulaton

modulotfon 1S

known 0% Sin
b us coneided o _a,i’nﬁte {one m@dn!a’daa sf’amd
o [+) = Vi Cos Wit

know thot 8mmd expression S AM rndulotion

we

o) = catwt( A )

al¥) = cosw t ([ A+ Vn 08 uom%)

— A coswt + Vi tos ) b coswWpt

- A c,oswcf[[Jr YA{ﬂ, cos wm{»j

o coswc,EE( r!'—fY\O_CDSUJmtj [ "‘{E 'Jq

- A cotw.t + A Mg Cos Wt e w, b

[ dcosocosh = cos( A+8) +
msﬁﬁr@ﬂ

= Acoseabt A,gf‘[& oS Wt oS wcf]
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— A tosw, t 4+ A "%&[w_&( Wy, et o8 (W fwm)ﬂ
- A costt 4+ AMa og (weAwm b+ Ata (os(we-tan)t
2— 2-
Al = A wsaTht 4 Ama cos (gT+ s n) t 4+
o 1%
Ama e (e~ 9THm)T
pis Fil

APP\Lde\a Tousiey rrmmrﬁm we cdd‘
sd) = L A[SUF) St +§rmm[ S~ )+
Hetthn)| 4 Ana 8 (P (et S (PR
S (et 4 %[&d ¢h-b il @

'rf\LO ;‘MCD L’F )
J\M? LT/L /L\
o {.4-\——' l'/qcm ,__‘7\1 A ﬁm qpm
@ Li)l
-fAPr_ (V) -F o S(F)
§ e
W 5—&1‘@ { Pwd po Lo
4>

_ﬂ;jg-'lfm_e G fﬂcy domatn t_hmo&ea’ns[-&s % moduloted wave b1d
Sfr\glt %n&.
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Acnag = 7irret)
Ae = ﬂm‘“ -( __"‘_1_ )

Aoz Bhvas— Amag tAndn  Aagd Aok

R
Ac'-'— A.,w"‘ﬂhzﬂ
o ¥
M = __‘_\_"_? 2 AMM’A“‘M/K
¥ Amn;.'f'ﬁnan/x
M = AW—M

. aVv "--
power Nelatons To AM ¥ e

’!5_._‘;‘::'—'—5—-.:::‘———-

the AM waves hat three ComPDnettk

) Unmodulai'ed cavylel

2 lowo side band
3 Uppar side bard

.—7»'11'16, {ro['nl Pou)&%— AM wave fsﬁ'\c.suma-
cama powed () , Powed ta & eidebands (Pug, Pose)

Pt} = FetPpt Fuss
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e R
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— ACxJé’“

;R QR

X
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> = MAL
Poss = Prep, LZ@:‘)
R

002
SO e
— R %R

= M
AR ¥R
95 o
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e ecHve vOlhae ard cuvrent FA AM waves -

_-_—:_‘:‘-::7—--5-—:,::

2
Pretel f—@w) x R
e g 2

-—

we Kknown that  Pptol 5 I-?%;'
P

Do Y12
i e

ek
M—: l+f£' -::;T—{.OH -"—Tc,l.;—{g_'
J L oL
Modulalion Dnden fatems 8y Gorent -
- L
1+ U.l it ’(I:":'D'.Oj i ML 9 "“L{'o}u.\ __l
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QIQWCWC‘LHD‘I’\ S}T AM waves | —

Technique to amcmh Amplitude  modulated wawes
o & Low Level Modulabon

a Mq‘ah Level Modulatorn.
— Dn Jow level modulation {eghn?cpm,%ht.amevah”on
B Am wave takes place fn the PniHal stage By
Amplification e low power level . The genevated AN
aignel s then  Amplified vting no-oy amplifien S}c.a%.
— TIn «L}z@h Level Modulotion  medulaton tokes place
in the Final %hﬁa - &mpwf tabion ond theefdle
modulabion  cheuthy  has to handle high power
— Pn thic we &quclad how to 3@1&{01? o alandond
amplitude odulofed wave Sutted f51 low level
modulation . Sqpuadte law moduleds)

i) 5@%&%3 modulatst

— The oabove mentioned moduladoie use nov ~Unead]

olemerts A8 theix fm?\emenh{{oﬂ £ well  euited S

|ow } oiyel  Modu lation,
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Lovo  Level Amplf{”uOlc’, Modulatien

—

—_—

W 5 ¥ na
o028 o - Level wide - band Anken
s'\%““& Moda powed Ampltfia

RE coxviey

oscflatol

Big- Lew Level AM modulation bloe

kd.io.awarﬂ
— Tn L ow Level AM mpdulaH’Dn Ag&knﬂ, Hne ma)oqu[oﬁf)")
te  done at low level.

e T low pou)@l levels ;0 WY(d Sma” Pou)@] (3

o<socioted with  the
sfcan&l becouse B Hhis

¢ oN1 &Y gfanad and m@dniaﬁ"n%
DU&PUJL Poweﬁﬁ}r modulation

low - Qo powel Amplfnpf'eﬁts e ‘(cq/uf{@d e boost

's
the amplitude modulaled gi’anal U
oulput level

—s Twom block ab'aam the. amP\ZJmole "o
od o the wide hand powd Aonplefies

e mplf—ﬁfe?\ used o JUS’: PYC_C,GW({

P{'o 'H') e d e .QfYGd

dulated

S f’a nal 1% o_f)pl[
—> A ) de b odlcl PDUO
He cide bands Eb He modulated dr\oi
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T
— Amplf\LUdG’ modu[rd’ed gd_dmn emplodfma mo({ulaﬁor)

C\E lmo te.vt,l oole Co“e_d fow lel/é.l amplf{ude_ mO({u(aJO'or)

Tvansen Hexn.

— 5<1/UEL°IQ_ latd mod.ulmlta f &uﬁfcl’ﬁvxﬂ m;odu'la%o(’\ ale

e.\ample_e ‘EE low Llevel modulotion.

H7a"‘\ Level f\mrlfhu{e Mod,u[ot{fon 2

o —

6°gebqh V’/E?E?E’ ¥ b i At O Anlmna/

g‘\’,“A powel %mplﬂt1
% Lﬂh Level AM
o35
RF coameY Noarvow — band w_f___,j\
D.SL,{([cH'tﬁ B powe AIY\.P[lrf’lq

Fig- alock dfaﬂ"f@m Bbf h.th level AM.
dulation Sasﬁm ,

— In k»ﬂh lewel omphhc{e, MO

+he modula{mﬂ done ot lfuﬁh po
— ’TL\eDle'ﬁogle {O p*a’Dcth& OUYIPLI['HAQ— modu[aH’oﬂ o&‘

-H,p_ge ‘ru_a‘q 'pmoe% LGJV&LS base bomd Srﬁnol @y\d

rorcciet g‘f'anol et be at lniah powex | el

weR leﬂd
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— Fyom block cﬁaamm the n'wd.ulal'?na ngnal and

Corvsiex Sﬁﬂnnl aote. +ivet POWE) amPl}f{ed and then
a”»lfed o Am- hfah lovel modulatst

— e moolula{'lena gianaJ wide band powed Amp(fri@r

Nequived just 4o peseve oll the —P@ﬂ(uenua Components
precent in the rmdula{i’na sf’amt

— FA  Ccowmer s,.‘ancd Hhe nacrvow bard powen amplitude
%ec}dmd because B Fhe fixed "?ﬂﬂ/ueno(.f _gramﬁ

—» Example & Huah level rnodulotion 73 cdlectd
modulation method.

Sqpae _Law enodulatst -

Tsdon Lineas
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— his modulal® conslsh b Se.lomon‘l.s‘

I Qurome & mite)
9, Non - Uinean device

3 Bm\d PQQS -gl’"ﬂ-"l

LummeA S\ Mied |- b adde the  coom ex and modﬂlﬂﬁﬂfa

_::-F""l--_:.————

_g;'cdnoi LI
Nov)— ineat device - uced to fm_Plemnl‘ s’.cv.m?(e taw

__:———-k-ﬁ—"-

Ragd —» Non lineas device 2uch ol diede 72 _C.LJl-obhd
pton  Hy e chavackeristes , the s{’anal applied to

'H\e d_fcd& fS uJQQk
Rord pasc filten - 1t exbyacks detived teym Jrom

noduladst pmducj& Pand pacs Peltes 1s fmplmn&d

U_Sf'ua o. _Cl‘ﬂﬂ\ﬂ— il doth '{‘umzd %@cvimc‘a
The moﬂnema{*f(_oj mepfe.&w{‘&['fon E fnpcd € ch.‘}PtI} Vol%aﬁe

s W —awD+elve] —O

whee D —> fapd ond (D> Oufput

VJ'D contist Sb— cowviey wave ond mndulaﬁma

pooNe
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VD = A tosatfet +mD) —
ftdt D]
g T e b+ o
(D = o4 I:-AC tosall ft +mt£)j + Ql[&_ﬁfig’;/ + f_“g j
s ¥ [Ac s &TTfPLl'—i— mttj] —[—E@@»b)l: o2 b ;abj
B [ A toT QM +m (D + & Atcbg&ﬂ‘-[}}c mUc)j

oy A Cosgn b+ agmt) + a, A2l b +a,m'tt)

1

+ a, 2 Ac Coc gt meE)

%O = oy Accos@et [g+ 205 d) |+ agmi) oy’
CL|

+ o, AC Tt
[ 2 k]
Cl{
VD = ay Ac ot At [ H- koJY\Ur)]—f— oyt
0y Mt + 0y A cooT-h b
2 Thes Loast ern Sb— ecVAH'on 7S ctandaitd Am wave
wor th ompﬁhde, Sens?-H’\Jf{'a ka and Dlemafnf’vxgd Leams

o3t Ununsited Ne moved by filkes chveuit
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Qotte Hfﬂa Med ld A -

— T thie modulads] | WIHPUCQHOO opc‘rajcfon (e

wep\aCed b'd o gfmplc) Sm?&}\inca op&vdjffon. boged o1

‘deal diode -

— Po_sfH\/e half c.dclc o} the ¢ awyiey sfanaﬂ e aPpU’e.d

Lo dtade T e F0 fotwdrd bias - B0 negotive half

c.dele f ts in Revense bia cThis opewation will be

done
Ccﬂf’b{({ sle.l Lk ;\L{—QO-S Stpll[ffh
msa ‘VILO QL VACS)
& U

ctH) >o Diode L toootd btad
b «0 Tiode Porence bias

— we know V.UE) containg mc_a.sc:xao_ § Coum ey s.f‘aﬂaﬂ,

Vit = Ac oS M

D ¢ Ae
oufptdf () can be BteP"{agmtd 08
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\é{%’);?ﬂ@ ctp »0o

6 elpeo
V(D = v, (D-9plD

%D 2 EAC cosan et + mc’c)] LS,

— load veltage Vanleg (Pc_x;oc!jca[la between the
valuee VitD ond zot0 ab-o vale echJ o cavvien ficg,
9plO s the peviodic pulte hain & durty odcie uvmj
Jo one holf.

A, Qapmsﬁn#‘n% golD by s {ﬁammchfc Jourier cexsies

142 g £ s (arkndE
PP =gt ngr =PRI )

M
3¢ an-i

_ L4 2 (o8 Qfett odd WAmonic wmponm&,
2 hpre

Lyt =D
= er_ oS o?rratc%+m0f)>@+ ’E%r wsgrrjﬂt@

2

—_—

= A peamfe b4 2 pZomft+ —;m&)
T

+ T% m(f) o8 aTHe £

= te cocamht] 14+ 2 m(’c)-%c] A mD+ 2 A
2 T
Cos gt
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%) = Ac cos Qe [H 4 m(D]+ Unearled
2 mT-Ac e

V(D = A toso‘m[}&[!rr kamC%)]ﬁL vnwatd
: fisrma

—> ‘lhc” Ur\wm\'{fc'l J@lm coan [‘“, ’I%c: k&j
be empved bld US‘E*’\.% BMATR&S %‘H‘yq.

fDe{ec#fm ?% AM wovey -

——— e

\a{‘tﬁ Cf'fcu”- aCCﬂPllS ‘H‘tﬁ MOChLLLOiLd Sfanoj
nol . These it

—5 A demodu

and YecoVers the mfa?ﬂaj IY\D&JLLOHV‘? —Sfa

clectsl & democm(n{t?l‘
used AM dem&ul&rg& ade.

known as d
—>The most widely
|- squeoe s debecto?
2 Ewelope delecton

sie lay deleeksl e

—_——

<L
—> An AM Sfanal can be de.ﬁwdulatﬂd laat chmtfrwﬁ i
and then pa%?f% the gqu*ﬁﬂd Sfa“‘ao ﬁ’m)uah o low

poSS LR
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e 1 . )

S-cwol .
(Y device __! )
e fg ' /1
| 2l
e ’O{

#f‘“d& V,tt) f’ et | iTe P
w | .
Vng) - J/ rl o : J/
Low pass
flten

@ia'-' wacﬂlﬁ lawo c{e\-@c-[ﬂ.
— Tvansded ¢h&{a&e~(?g req Sb non—Unead) Aenice
WD = auld + gy’ —O

VICD ond \é[{) —> f’n]ouﬁ ond otﬂrpu'l‘ wgppd-{'\/pbd
o4 owd Qg = cm\ilfcnnE

VL) me.PYasenks AM Wave & hence th e afx/m as

WD = Af t+ koD | cosatt L3

v/

&uBH{uHﬂﬁ wit) tn \fQCDWw@P ael’-

_ -
v&(—D - @Ll [AC Q+ k(lmLDj CDS&HJ,Q[‘ + % [ /\c(!"* kQM( {F:)J(J”f:?”;r‘

cos M1t 4 ay Rt m.s&ﬂ-]’({%r- o L"A(Q(i_, ka m(l')ﬂ

Cos Tt

:@1/\@

_ oy Accosafet + akam() tos A B

B[ ASC 1k m D+ 2 k\gm(}j)J St
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= Ac Ctﬁmi-rcl’ + Q Ae l’\a'ﬁ\(D CDQ&7LEE+

L:‘Q AT +ag A Ka (D +8 Aghc k&m&')j ea It

4 v 2
— A Cos@H +ay A ka ™D cos QIR b [ Qg hE

0g L2 (5) + aagihe Kw%%jj LM w; Lﬁzm@]

W) = ah coc e by k(D) tos et 4

| i QRO XotanDy
o
oy oyl AT, o ol +
2 g
Jf&(ﬁﬂck&mtg. e tgHe b

RS M

A
—> Faom the above &G[/ B‘ll%f 3 kq'm“") 'f‘e.PYef;enk the
destved gfanal.
Envelope De.&tﬁﬁ e

— Eﬂvdope. detectd) s @ _Q.Tmplc ond b\fahl:j e,&yﬁct‘?\/&
Hat (e well —sustade 61 de modulation By~

Adevice

Nnasow — band AN LOONE.
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ptca e QN&LUPL d&’c&_&ﬂ

pe © '"Hﬂf’.
Otk'fpuf ) detectst Lollowos e_n\felJJP [

—> The
rodulated ﬁcdnal
—> positive  half uddc;
and Ccucrvent AHoux lo R wheveas [n the ngaaﬁxfe_ holf-
e dfede e Yeverte bfaded ard no coent Hows

Hmnﬂlﬂ 0 fea Result mlbd pos Eve holf udde By AM

appesds acyoss RC.

v

of AM &chnaﬁ, dicde conducts

TWWWWKH{ ik w&g;g | Tt
; dicde
V
| n | 3 Eawelope and \fonﬂae
OI. /{/' QACY0SS Qgﬁ)a_aIH;)

PDSH“NE holf % Am wave
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othey -{[dpe.g P AM -

__:_:_.-:—-—’:'_"

—_—

DsR-Fo DIRSC s VB

Ad\fan{aﬂeg B AM -
1. “Thege fvonant Beae oot lecs (,Dmpld‘)b
- SR o 'z(e_ce:\/@& ade. gmelc d&lTELHO() i) m&a

3 AM wvecelvers ode Cost efpledent

4. Thete waves Ccan tavel a Lbﬂaej( distonces
5 low bandwidth

_‘Disadvmbaeg e

Powe wo&lzuae, 'n DeBFe hanemistion

b
S Bandwidth fﬂgh{ﬁ’cfen% Sasltm.
3 Theee waves affected to noice fn transmiscion.

APPUL&HDV\Q. ! g

b poLdfO l’jyoa@lmgjapvmd

9. Video tyanemisslon 0 TV _Q.UAE-M&-
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Powes Loaslfc\ac_ Y

we know b =

A ( 14 ka (D) cosgTHet

e

and P-robj = Pc(’+%:) M=l

Pr=R[1+d] = 2P

%—_P(_ @ ?(_ L P,r?g

R

Py

PC = 066 P:T—

—> The Caysier g'(anol . mep-fc does not contoin

Cmal fﬂ%ﬁmﬁm . the Tmtzﬂmjrfow Conton OﬂLLd 0
deulaHﬂa &Tand but the Total power 66/.%’?0(43&9\
WSl be ubilized bad ¢ o1 g?ﬂnalq ﬂemajni’m& powel

L\ﬁ” he LLH[JGQ_JDA? the pﬂodu[oi‘;n(a gfanal.

chdu;_?d’dw —
_y the Bw B DSBFC te adm 08 B 9 gide bord mﬂﬂ
one ﬂffeq'penud bomd e Suq'l'uoenjf‘ o Cbﬂ\kﬁ all the

fr'rpcﬁrﬂaﬁoq ib' mQQSO_a& _Qicdr\@L
to yanemitted , Lot B}
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Transenitters and Recievers

—— e B o i L AL 1t B A IR 1 A . e

AM Transoittey

A bansmitter  are dossifed ac
t lowd- poLoCy level AM tansmitter
+High pocatr level AM tansmtter:

Low-proer Llevel AM transmitter

|'C13sm 4)’@ Buffey Tuned R modulated| | ClossA/Ae Closs Alar ] | Class AR

ascrllatoy
] FTEY 2 . i Powaer - Ruocy >
| (covvrey) | Qept amp ke oemplreY amplifie amphﬂ'ef laaplifre?

N2

hY

I

&

=
=l

o

______________ Envelope

; Tdetectoy |77 B
Modula ! Pre- armphifier | | Audto
Signal  —> (oudho) >@—->1 voltaje[ Ra0v
gource N d| Amplifiey

frg : AM Transmitter  with lowy~level

Te e lowo level bransmitters, the moaulation process g done

pOUSLY level and then dhe mo@]u[ahna srﬂna[ [£S ]xuseci

at o lower
| {hmuﬂh a }\r\ciln level  pocaty amPhFFe'f.

i The 'leulahna grﬂnal is Obmined 'f'rom G mrcrophon& The

pre amPl{fre( T oa Ej?rmlla censittve  class A linear \oltage amplrﬁ%r.

| This  amplifief vust have o high inpuf impecence. The - purpose. of the

pre amplfﬁer is b bvtng the source srgna[ to such o level So that
the input {0 the drver amplifiey 7s noise and distortion free. The

driver of the moch[ahng grﬁna[ e also o lineay amphﬁef which

amplhfreS the modulahna argnal b an ad@?“Q& level  to Sufﬁcrenﬂé

| drive  the rrockiabor -

i
)




The RE Caryrey Si‘ﬂna\ is from an oscellatoy. This can be
used to genevate the Cowster whose  frequency ghlb;[;la 'S guite
high. The budfer amplifeY i a low-gain, high input rmpedence
lineay  amplifter Hat isolates the oscliatol from the high power
Qmp\ncTefS . The emitker Jollowers oY -of lake oPemHonal anplifiess
| are weed as buffers. Modulators  can be ecthey emither OF
collectoy reodulakion Jque- The 1otermediake ond Frnal powey amplffﬁ
are generally class A or B puch ~pull type. This helps to maintatn
Sﬂrmr\eha in the AM  envelope. The oubput impedence of the
final  powoey ampliﬁer e makched b antenna by usig @ antenno

ma&hmﬂ netuaox k.

2‘8}\ PoweY [__;\_f_el’ .f\_ﬁ\ transmitter

Antenna
Y
CYag[-af RF Tuned | P'ﬂ\h/ !
collectoy |
osctllatoy {— BUFFER R N Drtvey . Ddu(a&fd |
Cccmrfev) M?hﬁev QMP]ffmy eampltﬁef | clacc—c pouoer -'—-2'11
amplefrer :
o ____ b]Gnulpe ¢ E
detectoy [~~~ "¢~~~

— o e et

Modulated Audto Audto
S’ignal —— uoltaﬁe S < S powey
goyyce amplrﬁef * amplrFref

ﬁg ! Hrﬁih level modulato To DiC Supp‘a




®
Tn a Na‘n level  transmittey, modulaton  and powe? amPlhcm:z&Dn

ore cbre ok a hrakerr level. This requires the modutahng sgnal and
cawveer sranal bo be bmugM to a 'ceréam powes leve{ before modfols
is effecked,

The modutaﬁma srgna[ qoes E'nmugk the same sfage as i
the case of loo power bronsmitter  exccept Ry the odditon of a
poLaeY arvptiﬁe_‘(. This s due bo the fact ot for hrgln-f_gvg[ tranemitbes,
the ooty signal should be biought o @ higher level before modulafrry
e concey will oo be ab ik dull powser and  hence pooer of the
moch[ahna swgnal be guite irugk enm‘ﬂk to  achreve ood- modulabion .

~ An RP osallaboy  and  ibs  cract ore seilar fo thet of o
loio-level bransmittey, The camer  signal also veguires  an odditionaf
Fooo?f &mphfw’r before EF e given to the maix(a&orf The final fower
aonplifey 15 the actual rodulabor - Goltector  modklobor dase ¢ fype
has a Vércc){ 300:[ efﬁcren%, | |

Advantage |

The Ofrlvaﬁkage of hiﬁh _lovel eodubbol  transmitter s Hhot
all the Re povoer amPlFfwer can be doasr ¢ ROCXN am})h‘ﬁtr; which
Can  be desrgnecf ‘o have ey Hrffln ower eHrUenCa of the ovder of
80 to qov. . :

Effect of Feedback on performance- of AM hariﬁi&ﬂﬂ

Generally Negabve feedback  ic provided i Am bantmi tters
wibn 8 to impove  therr  pecformance. The AM sigral fed b the

ankenna,

chould have, its EQVE’[OPG, as the messoge grgnaL anihble
at the output of the audro  oltage amPlEa(rer.




'cﬂgm\ ’ RE [ Tuned brivey | | Foke Jcoltectoy| |
occillolyy [ BUFFER > K¢ > moduloke d __>,'OL
Ceowvee ) Amplifrer Aroplefrev ﬁmphﬁ” closs—c power | 7|
~ | amplifrey |
_— _____b_ Envelope ' P :
: debectoy [--——- - —--- ——d
1
: 1
Modulobed | - Aadio - Audio
Signal w(&age > fovoc
Souxce omplifrey amPl:fneM
1§ e

Vi ¥ N
To DC mppla
Thie wotll be Hne case m% if there i o dhskovtron

pmduﬁecl n the aud*o powoer  ampli f(ers
The AM S\S\’\O\‘ to be vadaled is PkaéA up aE the PDNT

' its envelope s exhacted - Thes 15 then cubtracked from the

Vo[ha%e amthev OuEPuE- The loop a-b-C d-e-§ thus acts as
Yhe feedback [ooP- | |

This neaa{we Seedback improves  the performance of the bansm-
tter as b veduces the  diskorbon of the envelope  of the rodrated
Srgnoi ba makma it C{ose[a resemble  the mestage s‘rgna[- Tt veduces
the coise and pocoey ‘frﬁgue_nc‘g also
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S FM bansmitte s
£M STé]nals con be 8enera‘fﬂcl etthey dmc’c%'bﬂ anng

the freczuencg of $he canter oscllator, oy ?ndwcHU b(.j Converhng
hase wodulation to dreguency modulation . zdccgfdr‘nﬁ to monlation

method emFloHed fhere are bt lypes of M transmitters,
x Dsmchd modt‘ia%e_d/ varioble  eackance bype  FM tansmtter,
* Tndf‘rﬂd[ﬁ [ Phase moc[u[a&J FM bransmr‘wa,

T_)j_r_?gHa modulated (VarmbLe reac_t_g\_ce =&HP3’) E\:»L_ bansmitter Artend
mo&x\o"‘“ﬂ frod ebf |
e Reactance L-C 'Jr.gg uenCU classc
— N P ~
2 moduladoy osci lafoi 7 multiplves 2| Micel 3 fowey
, n -+ amplfﬁe'l _
tocol
oscillatoy
‘J‘o 2 @l-—f) ]tc

Tn dmchH codulated M bansmitbers  the  fregueacy erodulatan
o cavried eub  at a lswer frﬂguenca and with a Smaller )treguen%
deviaton - Then passing this fmguean modulated  wve Hwough fre'guen%;
mu[%fpmf cwcait o the  destred  cavreey fmguen% Qﬂ?‘ degwg_d {rﬁfum‘y
deaton i achieved. -

With fneguenc(zj mu[&rpl?caﬁoﬂ, the  tnskantaneous ]‘n&guean i<
mulkeplied. for  example, if the wnstantaneous frequency of an £M
oscillator 1S fi= £ 4 Af.  when passed drough @ freguency multipher
this becomes ot s g, 4nsf, where n i the ultiplying factoy
The {reczuencfj mulbiplecation  can be  achreved by passing the signal
tvough o class ¢ amplifrer  andl tumng the  oubput o the degived

harmomc .




Wikh fn?quenca mmng, the devraton w?ﬂ nok chan3€~ |
For emmPl_e, if a g.gﬂa[ with ﬁeguenca nf.t nof is pasted
.Uwouah Q. miver, which ¢ also fed by o local  oscillator 4,
the output can be tuned to  difference frtguenc(c/ nf. «naf

EL%tiﬂCa Sk_ahbﬂ&a gna ic
TE 1S dtfﬁwlf to ma_tnﬁ‘ain SEQEELI% of unmoohbfed

Coxrrex fmfzuenca when  LC oscillator i€ drectly ﬁﬁguenca modulated
to Pmcluce :ﬂe[ahve[a lavge devinton . The  umvodulabed  carrrer freguenty
con be kepk skable using an  automalic acreczuenca conbvol (AEC)ekE.
The bBlock dragmm of o %Hprca( AEC  chrcuik is shown  in below

’tri’]‘ Ankenva,
moau\a&ec\
‘l‘:_a Reackance | LC Freguency class ¢
modu(atoy oscillaboy > mﬂﬁplrev — — Power -
SC _ "
‘ . | N amPHl‘Ei D}f’
ot - ‘
Bias ‘ | | N |
LPF Descrimicator | ——{ Mreex ggmf

Quﬂ?ose {reciueqc(lj of  Carrvey TNCYeQtes .Thrs. hrgher fr&guen'cg |
o Jod Ho the mixey for which the other ip va’yaen(_‘(:] is From
the shable crgska[ oscillabod: A some  what hfgher acmguencd voll|
be fed to the descriminatoy. The descriormalyr will develop  a
posttive  dc VO[EG{}Q . The low pass filter (LPF) removes the signal
Comporent ond leaves Oﬂlld dc voltage - The output of LPR 1.e,
the positive  dc Uo[%age i¢ QPP[IECJ bo the reactance  modufybor
whose  bransconductance i< increased by the posttve de woltzge:
Tris increase the  eguivalent Capaa(:ance of the veactance modulaboy

—




&

. *Hwexe ba decmaﬁna the pscillabor fvt?c;uencg. The frtczf-{t?ﬂCg iNCrease
i the correey fvegumca is thus {ousered and bvcughf {o the
comect  walue. Bx‘aCHa, OP?OSIEQ ackion tokes place when cavrieY
frﬁgurfnca decreases, '

Tndkrect CP_lrla_se) mo@{eol ™ transmitter Ankeona.
Crystal - Phase Frequency dass ¢ '
> % ? — Powoer
oscillodot modulatol m\l{iph@v amﬁﬁy /
! T
TVedlana | [ )
stgnal g ln&ﬁmb{

Tn this technigue  the Phase angle e made o vary while
"0[3"\3 the freczuean Congfqnlr‘ By this technigue , @ phase modu(af@
stgnal s 3enera{3d. With some mnoY  proessng this  Fhase
fmodutah’_cf Qi‘gm[ an be PaSsed off ¢ an FM a¢ chown 0 ’C?

A very Popu'lavr indivect  method of achremna PM s

koown ac the UAvmgHona method "

Crystal | % Summey > Frequency | vver S Cfﬁfef
oscillaboy — mu[h“PlTP\/ y. amplrrer .
. ]l— Fo :
A LOCG-[
0° Phase ProcuCt oscillokov
Shiftey [ odulatoy
ood laht
Sig;\gl ki || Integrator

M trancmitbey Armskvoﬂg method.




Tn this  method, the itial modulabion  takes place ap
on amPhkude meculated ey Qigr\al o that a CVHQ&R[ oscillaboy
can be  uged n desived.

Here the c\rﬂp\a\ oscillatoy ﬁenemics the sub caxrre,
wohich Can be low, sy on the ovder of |ookHz. (he ofp Tvom
the ascillator 1s phase ohifted b((j g b poduce the sine term,
which ¢ then Dsesc modulated in the balanced  modulator by Vonl()
This 18 combined  with the doeck o/P from the oscllabov in the
Summma er;h-ﬁ-e(t the result then bemﬁ the phace modulated

Srgm\. The modulahng Qrgnal S passec{ through an ;nbeﬁmhw to
H\e W\OC\U[QEDY {D 38& -U,\e {wg?uencgj m(ﬂulaE'EC{ S‘Tgml At this §Pa3@

the e_gq?va[enk | _ﬂe?uenca deveaton "0‘““. be low , So the armﬂgenpnf

ghovon in ﬁg. ic used to werease the peak deviakion,
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RECRIVERS
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’Inkmduc_ﬁov)

The Pﬁmﬂ‘fa 'reczuirtmen{ of an Commmltaﬁon e Cievey
is that b dould  have the abrlf% b select the desived srgna;l
from amma thowsands of others Presmf ond o pmu.‘de
Sufkcient amPlfﬁfahbn bo vecover the mocluiahng aignal . To
provide  dhi Pﬁn"\ma mgarrfmenf recetver has ko carty ouk
different  functione. ar  given elow -

b Gllect  the eledmmagnehc wavee tansmilbed by the bransmitter
. Select  the destred  sigral ond  veject all others,

1. Amphfa the selecked modulated  carvter s'rgna[ :
k. _De{‘ecf A’cke m&:lalahha QTﬁna[ from the madulated RF SE‘]”Q('

£ Amplily the moclu[a&ng S’flé}f‘lol to operate the bud speaker
Recetver_types |

I« AM Receryey 2. FM Recedver

- AM Reﬂvef

W The Tuned Rado Jrreguencg Recetvey  and
] QuPerHeEeYodﬂne fecerven -

& Taned Racho Fn?c'zuenca @'QF) Recetvey T
_ : mephf%af
Antenna 7,<
MPIT-FFE( OthIT‘f\f'f > Dfl?CEDY M
rﬁ’ . 5,7——_
! f /
!/ / )
l{—- _—— e — ___l_’______________lff
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The TRF Re onsish of ho  or three 'glfage: of RE QMPliﬁ."‘EFJ,.;

detectoy, audm amthreY and  pousey GMPHW- The RF amplifrey
Skageﬁ Placec{ bebween the antenna  and  detechor are wsed to
increase  dhe skrmﬁ’rf,\ of the vyecerver sgnal before it 15 applred
to the  detectov. Thece RE amplifiers  are tuned to fix )Cre?uen(‘(‘],
GfY\tha the deswed  hard of freguencrervﬂxeveﬁ)r?, Hwea onvrofe
aplifiation for  gelected band of reguencies and rejecton for all
others . Ac  seleckon  and ampltﬁcaﬁm Pmcess s cavried out I
two  or  theee daﬂe; ond  each th:xae muc b amplt% the same
baed of freguencres , the ganﬂed {un‘:na 1S prov?ded-

The amplified  signal s then  demodulated using ' detector
o vecover the moclu[aErLa grgna(- The vecovered Sfﬁnal i
CW\P\TBECI furthuy by the audo ampltﬁe'( followoed b(j PO aﬁvﬁfﬁﬁf
vohich pro\ﬁdes sufficent  gain b operaff’ o loud rpeakef- The TRF
recetvers  suffeved from  Aumber of anno\lj‘ung Pfoblemj- “These are
tisted in e next  cechon.

Problems in  TRE Recelvers

_

- ngkfng of T-U_(LECI C([_C:utk

Ta TRE veceiver tuned ctvcuils are mode varmble o that
Hr\ea can be et o the freguency of the destred S*fgﬂa[« dn most
of the recetveys | the capaa{wf in the tuned ciruits ave mace
variable » These Capacitors  are ‘gangeol' blwo  the &‘Eages' go that
H\ej are  can  be chanaed -Qimulfaﬂet)uséy‘ when. the _'hmma-
knob i€ votated. To have pecfect {unma the Caﬁaafof values
blos the  clages  must be eractly came kut this 15 not the
cose . The difference in  the cpacibors cauce the  resonant

.t
3
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R R e — 7[1
‘;-{reczuenc(cj of each tuned circcit o be glrghtb ekiferent, thereby

increasing the pacs band .

2. fingkabtl&a

Ag ht‘g\“ﬁ 3&'«'\ t.$ ad\}‘evecl Q} oneé {ye?uenc\tj ba O\.
mu[trs%aﬁe a_mphfn’f , there are  more chances of P;sthve feedback

Hwough ome ghaa PG‘H‘ . ‘mgu[hna cn oscillations. Thece acillatiorv
are  unavoidable of hfﬂk freguenaer.

3. \f_q_r‘___r‘_gble Ba_r_\glgd th

TRE recetvers  suffey from o vanahor\ in bandwfdfk ove (
Hhe {umng range . Gngider  a medium e receiver reguired
to tune over eCktz o l6uokHe and ik Pmurc{e.r the necesmfa
bandwidbh  of okHr aF @CKHa  let us aaleulobe @ of  dhis ckb

= a:._{:__ — SZ(K

Bl loc = R0

At l6uokit Q of the eoil chould be 15t Crst0k]iok)

bovoever | tn —Prachce due b vaviows  desser dependmﬁ on Trey.

ve will mot get g Za@e increase in G. leb f assume  that

at 15D ke Mgueﬂfa 8 1 jacreased b value 0 inskead of (g4
with this & of the el tuned circert bandwid b can be caleuloked

ar Jollbwas = gw- f _ leuok
100

= |6tk Hy

we con  say that n Ter g,
e €3 of the thned et vares over the requency vange ,
ﬂimlhng N pooy selechu&a of the recerey.

gecawse of  {he problerms  pf frackrn@ : rnslnbr[ﬂa and  bandedlt,

voxtokon | the  TRE yecceved haw  almost beea  replaced by “super
heterodyne Ry -




Qup@r_;efevcdyﬂe Recetvers
Ao, l—

e r—

— e
é E " RF A
M
¢ P«\P\rﬁff : tref : ‘ :
- ! = . . t
= / 1 ! - .
/ /
/ II '}0 .
{ / | y Ijr!c m—: =
} / Loca) | e
[
| E : ; sy MF“W
t ; Il 7 -
i |/ h
L Ry
Ganged J(lmﬂg

. 1Comin PF‘fYﬂL{f_n(’i‘U
Tn Sper \\eherocljne Re ,fﬂrﬂ all  the acoming 9

lled Takermedite
| are  converted b oo Fix lewstr freguenty @ _ il and

i{ @
:freczuenCH (IF) . Thea thif e jotermed e fre?uengj dmmo&em{m

detected b rcproduce the oﬂgmal information  emce the o
of dhe IF amplifrer  are {»nclefenclen{ of the {mguenca to whith the

recetver s tuned , the setechwfd and sensrhuc‘g of Super heterogyne
Yedetveys Qre +Q7Yf(‘j Lm'(']cDTM 'H'WOLSL\ OuE t'{‘-f I[umna mﬂ\ﬁf-

Micer coraat 18 uted o onchce the {m‘?‘*fﬂ%/ frandatton

of de waming ogaal coon fo TF- The inGmuig smnals are
mixed waith Hhe local oscillator f‘”e?"(e”{'j Saal i uch o "‘”‘a
that a  constunt frequency difference  i¢ maintained bl the [ocal
oscillatoy  and  the incoming signale. This is adhieved by using
gonged {umna apacitors, | |

Ac  showon o the J['iﬂqré’ , anlenna P\“Ckf up the weak wadm
St“gnal and  feedk it to the e amplrfmf(




3 The  RF  ompliher provider Some aitial  gain and Qelecémgc
The ofp of the &F omplifier is  appled o the e of the miver

Tre muxer ako receives an ijp from local oscillator.

The ofp of the muxer Civcuat € drfferfnce.{yeiuenca {h i)
rate

Commaﬂlj kaoon &f TF . The 'QTSHGJ at  this snbermedi
Contains the Same moclu[a{ﬁor\ s the DF%ﬁm[ covvier
|+ fred JDJ one oY mMore EF( | arﬁplrﬁer rhxjef
is oblarned i these IF s‘lagef
¢ a P\wo’ Lo deteckor cirtuibs

sformna tion - ?rnalla dhe olp of
e¥ mkrck Pmuic{er,

frﬂcz uenc 6

 This Stgral  Fe GNP
ond most of ke vecetver gan
The hrglnla am])hBed I mﬂnal
to rvecover the Oﬁa'm&\ moolu[ah(\a
detector kbt ¢ fed Iy audm ana FouXY amthT
o sufficent  gain ko opemfe o cpeaker Another ?m]mfaﬂf ckt
the Quferke{emc%ne receiver  oxe  AGC and  AFC cirauits AGC i

wed b maistain @ conclant ol uo“:aje love[ over & cochemnge

of RF ilp signal[eve[r.

AFC  cveut 3enem&f AFC cigral which s ured to adjust

ar\ck 'S‘l“ab'ili%e the JLY'E‘Z of (OCa[ OKCF[LabY:

. Recetvey chamckerrs{rcs
! PR
yecetvey @n be meafum’c{

t
| “The Ferﬁ)w{rY\anCe of the vadro
o berms of ED\\nuotng yecCeiveY dwarackemhcr.

L. S‘elechuf‘d

2. penﬁfrvfg

3. Fedility

4 'imaﬂe )Cyziuenca and i
S table epotting

}E re‘jechoﬂ
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I S‘elechwla

———

gelECthl’j vefers o the abr“a a rwcewer to geleet o
S‘Tgml of o degived Mguenca while \reJecl' all  otherr. S‘e[echm‘fy
N A veceiver  If obtained b:] wa bined  crvcils - These are
Lo crenile duned to mfpnahz ab a desired S‘jgm[ frﬁ%ef‘fg
The Q of  thece tune d crewits debermines the S‘eec&vda
A EjOOCI re ceruey tsolaber  the de.mecl gc“gn@( in the RF gPechum

and [mea& all other Srgna[ . we know U\of bandwidth of

the tuned ckt i given bU’ Qo= Ir
Q

fr ¢ the resonant fmguenca

wWheye

(Aktenuation, da)

s [ geneator Dehtﬂfﬁ]
Novvowoer  the barﬂto(clﬁt\ botker the se[echwlgj The belows ﬁgurwe-

showot  the Selec&vid curve  for the typrcal  buned <kt A

hoon 10 e frgune beloco , bandwidtl, s the difference ‘olw-{lﬂel_’:
upper J and lower § auboff Feguencres which are loaaked at B
ZdR of 0-707 rPo‘m\LS on the S'em‘if?vz% CUXVE

2. S’g‘ngzeé_iyif“y

The senﬁhmtg of @ communicabion yeceiver cefers the
recetvers abxh% to pickup weaksrgnahtand am])h% it The
more  gain tat @ receivey har, the swualler the ifp :rgnaf
necescary 1 produce desired  ofp poweY: Therefore [sensrhurfv s a
primary funckion  of the everall  veceiver gain. Tt is ofoften ex preged

I micvowlts or i decibells, The S’ensihwﬁy of veceiver mDIHU
depends on the gain of the IF gmplfiers. Good communication

Yeceivey has QEﬂSl{iUl,fa of 0.2 o (v




f

féﬂ S’enSrhvaﬂ curve for tﬂfrca! Yecetvey. . j
~

e

IF\’E? kK. !

Sensi Hutfd LV

3. Fg__d—‘-_l?{a

Fedrli% vefers ko the GBELE% of the receiver to reprcduce all
the -mochlahna ﬁeczuencres eguatl(j. The beloco ﬁgurﬂ shows the LHPTCQ(
a‘edt(&v curve ToY  modo recerer. '

The Fe&tlil‘a at the {peoer mod.xlal:na - ifa Typrcal PEC[E[i["d curve
feeguencies s determined ba the low " .
freiuenc‘g Yesponge of the 7t abkerunkron
amP\EfW( and the fﬂdth% abt the ndg
htﬂ\ne( moch(ahng frequencres is deberrvined N

freqguency —
by the high freguenca responSe of the g ¥

amgplifrer - Fedrlzly o diffcalt o obtain s AM yeceiver because Swd
fea%[fka cguives more  banduidths of aF qmplifier resulting i poor

gdechwl'a,
4 Tmage fgguﬁ_{\cﬁ and * tls Regection

Tuned & 5 1-30= {MH2
JOMHT Coreut 31=31T M
SQHO“ SrCut \|l H¥
- |
Mirey . ;( IMbe 5
[ TF T
A
o} YALHS e -
S‘l‘ahtm 0“\3&6&1 s
toco. | at IMHw

osctlladov




e0sider L Qufaerhefemchne Ye cefey havmﬁ an mhe’rnrvechzat&ﬁ
fyeeguer\c(tj of Hz tuned to vecere a womMiz  shakon - The loca

oscellalov fveguer\ca necessary foi  the hm.n@ is eoual o AMHz.
so thal i+ maa Produce an nkermed take freguenc(‘j of MHz.

Vo 4
Ve r
___%_ N ;
oM fvﬁ?menca
LMz

ftg* Responce  of the tuned.
F  another stakwon opem&ng at MHr 1o also Presenk

in the arr, 1k 1 Poss.\ ble fov & b 385 inko the miver. A Soon ap
s s.ﬁna\ ot umhr (undenired stobon) Pvﬂfﬁ* at the miger
input ) it will  produce o difference fmguenca with the r.0- Jcreguenoa

Thes crfference fye?uencg MMz (32MHE ~3IM He) which ¢¢ the same £r
That e nowo have the tindettred  S2MHe slakon i additon o
the cesired szoMmtiz  staton - Tn the IF ceckion both the destred

and  yndectred grgnq[ will be &m\‘P]Tﬁ‘E’({. The destred Fr&guerwﬁ
of AMHz n Pus e ¥ alled the mage ﬁreczuenc(j»

A &ﬂ)erhe&m%ﬂe vecetver  muuk  therefore , be dem:gnecfé*o

have o very h@n zmaﬂe fveguenca veJecEron Cq[nbc”a Eog,ehrci
0] this QPLmOuf fyprzqen(‘d




e | Q_Dg_b[e gPo__Lk_ma

The phenomenon  of  deuble gpo%hng occurs  ab htgker
freguencres due by roor fonk end 'S‘eleckut% of the recetvert.

dn this,  vecetver picks up came dhort wave  shabon ab oo
neaxbﬂ ponts  on the yeceiver dial.

Whea  the recetver 1 buned across  the band , a. ghon
.ﬁﬁmt appart o be at too @fferent feguencrer, once af
the deswed freguenc(c{ and again when the yecejver s tuned 4o
2 bives 38 belows the decivod fregt«enc%y. I thie cecond ve,
the S‘Hﬂaf becoves  the image , reduced in strength. by the

image rejechlm, Hve makm@ it appear that the signal 1 localed
at oo freguences s the  band.

Receivey seckions

RE Amplier
4 e
Fa § |%
K‘ .
ot ' |
G
R Re G




The RF amglther is @ tunable circuit - T s there T selezt

fhe  waoted {rﬁguenca and TEJE’('[‘" come of the umaaked feguencies
b noifé Ya{‘TOff(‘ FTOVTC‘G_P mrl'-mfgum

&ﬂd l’l’\uj %D ‘H‘YHPYOVe _(’rﬂna[
and selec&urg- I© @ buned  corcutt lloced by an amjolffmf

¥S usua[la o simple class A corat
Te wluer of resistors R oand R, i the brPo[ar cercuit are
adjwked such Hat the amP[?ﬁPf works  as class A amplifer. The

ankenna. ¢ connecked H\mbgl,\ couplmg Ca’sacz(m( to the baf(e of
fhe tansstov. Ths  oakes  the cocuiE VoY byoad band o the

Hanml"o\f UoI[( amPHH vfr&uoﬂa aﬂﬂ s@m[ Prckecl UP Io(j the anie;m
ouver the  collechr s tuned  with a Pa'a[(d vesonant  cocas

varcle the  nbial 9e{ecﬁvtfa( for the  mixer TNpU -
The FET ctruib  shoon i fgure i€ mOme effective thom the

bansistot errcwrt - Therr H.qu input ?mpedence mintmizes the laadzrg
o funed cirants, Huarebg Permr(“ﬁnﬁ the @ of the circat to be
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