) Amplk he pedoron

D h-Poramadin Vs hybatd G modik,

D Comporiron of dnenild confiquagion,

Y Sambabion of /?rmpﬁrrkm/ Appki cations of  Amplifv,
g) l\\&Lc\ '93 Lc»bgcu:!_«ﬁ

r;.> T"]?E/b Og— QD\_,\FL,,?

7)) whet s dha wae o pedbingbon poin Amp

€)  wheb i dhe s g fostshsm ppod  Emithn  dotloven 9
‘ﬂ) Whet 74 ﬁ;w\é.m‘:\f“)\ Dr{L an cun{)ﬂrg-?d — D“’-vf-‘\r\i"hm,

w)  Efdect of CD-PQQJ&A & "?'1&‘)’, Tues ponase. ?» CLVan:rLtU),
\\).r \\\'\,\Q_L— A G @QAALQ*AIH'\ P?'DALAQ% ‘?\

\‘J—) Fuui Lock — Dﬂ—-’%ﬂt’k‘\m

1:;) ‘TT]P»A br?- «fLe_o_QHoo.CK.

) No_Scr\:v-& bV, Poative ¢]h

5} F"—"—‘J Leact *‘,‘eﬁ:oh?’.%'

16)  Chosochaistos of Y\ijofl'—‘ve- 4L

19) osaltlat —pehraton

(%) THper of oscuiat®s

19). condihionns I3 a cacet do be osallald (@gmy&aum_n Q.n&"‘m&)

La) . :A‘W)L (‘_Q._"Dm o ,r- oacldards.

2_]‘) ‘p“\‘i‘t are. L€ o.f\cP\ EREE Eﬁ‘-‘*éﬁo_ OADU—RQ’E@A.

22) Rhat s kenk cls\ud‘k?

fu) te osailebds.

1) Gpptad o3tiatEs | Advenboges

25) \;o,ltojvek Amp N  Powen  Amp

20) Tpes o poeer Am(ol:l‘w

23)  Companizen of  powsen AmPJ:J?w‘uo

23) paed B2 pushpls  powen Amp

“‘*) kthak fa Ho we ol ComPl"—mAr\ta&Y sjmmd-»] powen Amp,tr?n‘w\
20) Need B Tomed  Awplibe,

2] e o icadion Teaned Ah?hrﬂr‘%/ PrPrSl‘:chF:w\

%) O-0actd _ pelindion

1) plhet 15 Sondoorcus dun & SJCCL?S’{"L Frrin .
1\4) E?.-pam_{: 0,?, CD-DCQA:-'j 47-“\'1c\ PrmP oA Ryc& bo\c\"u,\ .



UNIT -V ®

* WER AMPLIFIERS

Trdsoduedion
C'.Oﬂ/éq‘cl-u:\ .oﬂf\ amfﬁivﬂieﬁx &j&!‘a_m’ LL\DW"\ N 'Ur\n. iod:ow -,&?U

Sianad - ,
;W' 3p~.¢guf> Avutngn. -V"lf“'&‘ Powes | lmﬂ;p«f_
tramad ueon MP“:"?;Q}" AmP.L‘f: 5N Ampb.f;;u *’Dmé%m
Fye)
‘*A 'tmf‘zbf:\w:ﬂﬁ b UAthg 10 convanl. DN— e 0«? e Yk
on ot po.  Exl- A micsaphone.  cRAVATA scountic eignal

Tt M‘i@ _S.‘.Sﬂml .
l'\\?\-\ aneASATRNU

g. The ol e. amplilicn a osed O PMV"CL.
fo R J’C'Dﬂgu‘c @imémm Jn  hemiTe erti\L Loen&\f eddacths

and £O Pwﬂc}p o  hease wolERFe el

e G\MP,QL‘.Q&&)A kich = euad He

P owen Jamrda o) &he S!gneja TR P Oroer e\mpﬁl&‘:@\ m&j

alad be cg-ﬂ—&-'-ﬂa_ct ab > ‘:Lw‘.u_ PANTA convints  the clc_L)
N

~d who setion A e ol od
P ovaen to e PovoU‘Q\o_Q p o wien A;MP&;\E;W does not @,mi)ﬂ;ﬁzj

rHNL— o-C ') U\"; L
P bu{_ (3:!\{ + o ber POW@\ -?L"J*OW\ A‘C, PQVJ'Lﬁ\ &u\ﬂg

the por?
mﬁﬂfﬁ,},ﬁ_A ’ +0 Hha ou—‘;Puf CJ'?"C-UJ'L af\c\ oofwm%‘/:s T IR
TR Bype of ot PO ovoilsh

oc  wened: powdd. en ool
ot the @mﬁfug '-)-mwﬁxf\@i,a [P cow}a—a,\lLA b:] Ak ,;PU:L &ﬁﬂg

. The  poven &mpbi’lm oL

4 Powan Q\W\Pﬁ—’iﬂm orr oln Rron o Lgslqp_, _c,'q.,\QU g,mpﬂ:&w

s doranalatds ped W the powvoes G\W\fﬂlth P
collad  powen LoannabBA TRuy dddan  gsom pebha
b na AR 10 the @Uﬂwﬁf\j’ osp cda

mgéj_ AhS i +0 Mncliu L_o-‘_’hja— cdg_m\oaf\ézé \ vy
‘|-Q} "3 hS Svwrolt .

o

\"3 &G&AL Yo
powds  emphhow
Aakd 1P

() TR ooen 0--;2 collacdd Mediom ‘DJ? PDP.\JU\ ‘#79\4-“*
mode lomod 'wxi)’if\AL% %0 E»A)ffaﬁ o heot J—‘”QJDPA‘C{

Y e A'?Q\V\M{s%'\ Au&)vxﬁ OP{%Q\’LA% )




(v} TRe m‘.tﬁ% and ba;w, Lnjo_im PV Fmvﬁj —c]n%ﬁo:j";'ﬁm

1
1
;

L Dideanws Ib-u‘:-j‘"—"‘“ Voltoge ‘Q‘“A Posen _Amphitens

; VO.. -l:osze- Amph LITEVN

LT, A S T

.J)ON-U\ Aﬂ'\i}U&m

i;) VDJ'EQ?L A ampﬁlr{l‘uf

9,) }\hfofslo.mf‘lj\ aﬁD\leAs‘A A
opplicsble .

§
i

2 Hormonies ooe not Progent

4 FUPSTONST: PY &\3V\QJA

|

(eyt's & FET <) ose red

:53 Toanralstors Lsed fn ’\;o,l-Lof?m
QW\PM%U\ hos a (\05\830_
e vt joiv\ %1- poden Ivodh

@) Heat ci«w?o:}:tm A not

LD LA

?}) Powen kancjkv\? C__Q_PD\C__}'LT

A Cmedd
gj e DU\{PU\{: Vo rHZOjkL .f.lr\cl

C et S?DW\?A o Smods

Q) R-c Cou{)&lf\? ‘A uAg_cg

ﬁ()%w'\al;lj .

) Powen (@ Cuwrmert ia amplidied

2.) é’na\o{)\r\)coJ C-“’\Pl‘j(‘-”*/\ IS

3\6_63\»39‘& 3o

3) Homwwonier exe pocaent:

“) Powen doenainbis one waed

g)  Poden bondstaa fosr a
Crmoll Curaent ao\}v\ b} Ohciuw
10-504b.

g) Heot cLAAiPILM Yo C_,ow';:é\utc‘,
2o heot Sinks  ome LU:LJ

3)  Poven \r\analh"\? Q,o")ag'q‘:?/
1A 103‘3.9_ .

£)  Yre oulput Wb‘:gabcf_ ond

c- vt 4&“:«\5;/_\, oL J@::B)Q_

‘9) T?GM%%W\Q_D\ QD\AP,QJ\ ‘A
. ki



®

;LCIIW“-P-JLQS}?&V\ 'B.?r fore Amfﬂ‘n-&m
Ew:ul on dhe smeunt of dewmiatd blas C_lV\c\ o\mpb'{:u(l’a_
of dhe. Wput $3Cj>v\al} t;-mp%#@vh con he closmdied oa

Uy clors A O:m‘)ﬂi-?-ivx G dermr B oamPﬂl“g—}U\
W dom e c;mfi’;?p‘a Y elonr AR empb.ﬁf@ .
() Ccloms D ampl‘.jﬁ& V25 edorn 2 &mpﬂ.ﬁ..f.:es\

(0 caws A Arpls Jiesy

Tt OiA on c;.rnpﬂ_l ~?—§Q}; ek q‘;k,_ ‘B&WA‘@ A by &A—L{_{ AN
Auch o woy dhot  $Re outpult  comment Hovor {3 Bhe
C,Om@h—ﬂ':l?—' LAULL@- DE_ v CHE V\Pt,\": .&“fs YLQJ ar AhoRn Ya LSCQ\)

M :

" ‘\Nnu'\}
\/‘;n C/'MA A VD 7 3T
Ampﬁ.'a-qw‘w\ —° O
- . - ! ; l H‘ m.’_}\ '}T\
5 '_ Ple) rorsisl® Ga Bel) tve dagion

(1) class B Amplsdien '

VQ}\}Q_L L "MAMA‘LS%\ YA b‘lMcA ,Auct\

TE L o
j;a‘; iﬂmwiu@ut crvoment dlovas oby 48 Do hoif cyele

D# ‘mPu-L S-‘Fgf\oi) or Ahoon  n -f_?gUa) Nouk |
3 \/:ﬂ %
: V\ _ Tcioms B ) e s
’ “U g th wn&u Vtw:L
\ - \309 (_Dngguc_"':on
tolhy, o )
FS} TMJQ:? Ve b;@NA ot %&&M

(Ri) e boarn & Arnpbep-‘,&%
r—_t;A Senplidien  in wohieh dhe Loornind®  bioacd auch dhat
RS on omp Jlowas 5 Lo dhen hel cdch_ o dhe Trpud

_g'{Sﬁ_@l or shown n digle) Gt
V‘-r\f\ ' 4\
L o C .
° ? . T AMPE:&:'Q'Q\ V’M\'{ ® “ E E'
T o planed beyond

J _ P’EQC‘) T%QW#ELQH negion



v _tans de prnpts B

: TKL d\ee-@dlsws‘bu bi clars AR cunf)ﬂi&m Lrea _L)o:P:oQuA clara A
and  clorm & ampbidien o FRua N s cloas AR owpl fren, e
Ou{dauﬁ cosmart  Jlowa B mose Hhen #\o.td_ (‘_ﬂdﬂ__ but lasx

o Han -’—\AM UJe_b_ aAr ghon Tn ‘F"S(C)‘ :

A \V“L\t

o R o
kil A—oﬂ‘:,l:&@\ ° ™ 91T$ v

Disact COMPLLA. clasn— A J@ﬂ% f-'sggoﬂ Ampﬁlbv\
.',l\ s‘,qu,[g_ J_I'JLLE -—E)‘JM CJ&\CZLGJ\"— C N .Ea, u/u_ai oA o (l,gsﬁuk
g‘.cjap\(}ﬂ dora A ampﬁ.: Bies, aa cdhawn e -L*?La) > AV

'ﬂ*m— “?\OJ\A-\A‘ES‘ UAL(l o JILPNESY

 doanaiakd .

# TR value of Ry 1o sctachd
w oauth o wpe thot &ha
N Po‘.wl: Bea w at
the Londme od The de
Joad Line .

e )
¥ The .LOQ-A ﬁ\e,r;‘!(_cls‘a\ 1.4 )
AinecHy  connectid  tn the L=

coilecd® Ameact . <o Wt ia c,er_c! P g

s direchly cowplad “cdam A awplidion

MGA'HI\\( HaVlo o modskese 34 @ ud . apeaken 9’& Yepedanea

L X
M

o

Bl

TP @oyr o 160 The betalp) T e Fronantd s

)\ﬂ/‘-b ‘H\Q-V\ 10D ' —
* cinet hondloa l@s\ﬁu_
wal

Lte

poren v the ve

tena od  Wetta. wok

Pt C\lv\ﬁ much voltage

?9&\0

[‘JT-C, AY\BL{/::,&.
e o ApPpL kv Lo collecdd {M\}Hisk oyt

{ | 1

4 < ~— V V ! 7 ‘

Ao o da = Ce T "E - \’{:‘_c_ -! Y} -
N - == % [ F‘L__) (=X 3

Ay R




Ac Aﬂel\[r’ﬁfﬁ
< ('v') QL STV %UL{\EI
M  Dre input powen }_Yl p
— o = 2% gioo
5 y - de
%ﬁ wlo.c) e K ee - (\lmx—vn-.'.h}(jhu ﬁj:fnf\)
G tput ' € Vee Teg, rie
h) Ae poutput powed (Ve - I
L = Cig C’)Crteu *O)ww
Poﬁ;\-c:) = Vemm “Lomse 3 =
SR rq = q,s./l o o
ﬁ' e tan
= an‘T"\ kﬂ

. [PUUQ - Nmim \ LAA Tamdt \rolkuA

) Ae putput pom_é\

Peak «to —Peank
L 8 oduan .

n

e S P b AR Sk - sk

EU*@ = RV‘““ = Vo ) (Zmu'j"ﬂ) |

T‘J\QM*P—G?\W\G—"\ C_OqPLi—C\ dmA PONU\ A'T\PB-L‘.U\

Foo modtimum  £owen 4‘3\94\/;4@ to Ha J\DQA; R

e '!mfa_c;sar‘_\u_ mebching v (\&Mﬁj\i .
5 Joads DLike  lowd Ytpemlen Mv‘-v\\?
Low “wofedonts  welue impedants. !
metcling ta ddbooth uvang dusect
C.DLAE)D.\ TR A be ¢ ouned L oud Spealeh
Temastants ja n ke ' ko B
ekt le hhe Blu‘tfu{, "mﬁhe&cxf\tﬁ_ tj’

Sesdian *\lv"_ck dowcddn c,bL\PLul on@ngév\:_\c&

Ve much Hc}“n N ¥ .
To ovaneome this peoklem dgba v
Me- muat WLQU_ Re. by o B
c,ovrpammt PRIAL  Dae adhlatonte lr

—

i 225D pbut A aeslstonts n V@\H N?\a . 2
%o o cholaa. & Ak con he uacd. = BLQ)

Tre Jeadt of o doorsdoeraes cmplml clar A PO e om?ﬁzﬂzm
1a chovn n -!@-SLOJ .




7‘
|

e

Transdosmas

= Lopedoncs matching T
s | J
N - Ewnna Y dhe Prim T,

ﬂ_L L dmema b theo &o_cnf\jj;zj (‘\ :

’vf w  Promens vol'&oﬁjm V

V:L._ S&Cbu\c‘_aﬂ'\:f vb,k-!:o_j)e,

I( - P oim xaé:j o vmase nt \1
- i

R $MAA_@?-‘& C‘_JJ\ﬁL‘T\Q_J\t’

Wkt dumaa satio e seloted o,

|

V
-_—ts = % L o
vV - A (}ﬁA Ly ~ NL
" - rj:z, ™
l A AT v, pnd T, o= Doq
H hj‘_ _.‘n,_.,.'._,
"
i 9> ,\_(_L.. Lot [rh ) . VL
3 5
..L( n;;,, V} k\mf
’ = v, g ok
J - = o = R = &E*?QQ}JV?___ P DA
i ? RL [ D’L) RL' *, - WJA‘EQV\CE_‘
|
J
AﬂoJ%(A}A T
Tedaimunm o C PDVQ& T
Ouéfut , w Te,red b pe = -
“.'-!_3 % "-L e R )
camesmdy b chowld o > -
e Joon ) o
| e srhos lomcg o de, T

!

| o abhorn s &SQC) .
f: bihen  gue. o 1A S{:.LJ R
Cccomant 4 1&?{:}&1 4 >R Al

. asate s r{\fg‘q «-LM_ DPM«}:@,\@ ) r_t" ) ‘
; PB‘,.A'E D MmoVRA UP eaa dovann  Fha 5\9 ) ,‘
| JRFAC e C—OLLLL‘_”ZI? ug}-{:gjw_ VeadeA o n <, ' > ‘
tha ©OPPY .J:G‘g‘.o_ dy  dhe  ColledER oo PR . § | ‘ :
Tre vedlation of collecdd Voltege eppfeads < : (1

(G-L NG D dba P*:drv’m?/l-k 04— rﬁmm,ﬂo YL 0w a
SsC. ND )Hnga A In Q.Q,J 3 dle  Cecondos é ‘
wRSain ?w*#lfnw r_:\n.vdop,/) 2:C Ao Yy /Q‘B&czs ’ -



Povoo_ﬁ\ colend o:’:‘.E‘rf\JS
:—f__r__,_—’_”—‘,——/’—’j

&y Do “m‘)u% POwIRA

1)

’E'.n tb.c_) = VC_L N TC&\‘

A-c OWEIDWE povaed

N max) N min > ch,"’\mo-:ﬂ - S—Cf'r\:f\‘))
Pou‘ﬁ) - “(LE( ce (min)

==

8 ?Q‘\f\f\.b
Mo O -
pyoeNn
F%\ meimum A E a\.a:t&tit Yﬁ@JJLJ"IT\:/\W\ pukput @RI
\ /\,J»Lc,&acx PSS A D
te + 0 awt . .
veltoge ond  ET 7 hen V to k Tepee) T°
b morimum ¥ N ac—DﬂW\) -
e _cDYOLA
— P@G‘.\\c_)
- \,c.ECW\S‘—i) . 'S‘QU’\F"’L)
=) PO Ac) 2 _
- — \éetmnx)




e

w }ACIVOJ’\'ED\CEO_A__V
r‘) T Re Q_..Q..L*c_}p_ntzr 0d Lha &mpﬂi»ﬁl&% 1n iﬂw to S0'/,.
c,oqp,&‘w\@) ot Al colleckd, rm{,%cl_c:m

gsb) D pa. =0 doona Lo smen

ot C_om Le O_d,\g@_vd,
/;T ¢ e A;Rf\mv\al

conk  eoplocdd c wrment dews no
V\A ente.  ddrane YA no MM*{:&%L

"H‘E- J\OCLA oAl atonte @&

og {)Q\,Q&'?’\a
and

SeaponSt- w pod

?;) F o e%/tufr\ L\T

Hanmontc Diatoshion

Hosmon: ¢ Airboasdion memna he pPsosence of the rQ-JL?uMbI
componads {'j_«\ +ha rDud:Pmt wone 48w ik o2z Aot Pwt
1 n the "V\P‘»L Sﬁgﬂoﬂ- e %mpor\.o_nt nl\i"Hf\ % uen AOMO_
compdnext UI

Ar Fha Dodon of Ha hosmoni e Intowases  tha G-MFL‘ &—MA“L

A—;Lc_?m_GM.A

Y
cdd ol A‘ED?A'}‘:LQ

151

LON

|
sy lzur\é,oma_ﬁt&.q Ny ‘J:\A oo monic

Ay tha Second  hemwmonic oo e dBm s ﬂoﬂﬁmt/ o e Second
diatosdan  a woss ‘mpﬂx'{:ﬂ!\'t v e QKQLJAJA A

henmor ¢
poraex omP,UI&m .

T Dotd) abows o distosded woned®mm yaleh s oltolned
EJ ojzlrf the —gur\Aamuw":aD end e hoswoonic 'Cﬁmpbm+4.

s:‘:l Horeome. Q}&:D%Em

/ D, = | &) ord DO

= -— ‘ &L\
/ D.:_ - 1 E\\ 7 l &‘ '
o\:\-\m/ r\A tibera
e, = o_mPL“’:MA-L 0‘? 3 hoswronic. wapb’wt R = o.mioli JM\}_ Dc@ Src‘
hemmony & compore.

= Jundome ety COmPon:
& ! ol #M—Si UI gnﬁ?ﬂ:ﬁéj‘




““D JCQJ) lr\@ﬂj"-b’\m\r e Distonodkon o

* / D:jf)i‘* D;_+Dl+~--~">ttoo

4

ﬁso_cor\ck Ho‘i‘mmm»c D:A"coerf""bf\ (r—‘:m-o_ fom'E Y\a_fl%\ac:)

i Iﬂ e o sla b e —J‘-Q_J daan - A powed am L..g_,,qj-\ RE:
O-MM“’\O_A ‘H'\D— Ha ochve darite Sa Lireas © Ruk n P‘}o—(‘gnc& Thia
not  towa Sinte the O"d:f)‘*td'\mm*“ o4 the dooralrdd aadl not
Q%wc\*,_\{-:gy\-f_ g.{:?,\o.,.?L\L La. B @%P@\Q TacramentA e bo.AF-— coooant -

7T totol collectd cumment T RINSYE'N te
E‘i < va I about Yoo Ciu-‘%u—‘f\t velwa Ice\ [ e=_|>(;s-oﬁm»h>,t-
I Hho Suwm od Teo, C‘—"\Ct ("\m_u
S Te ot T Tee + Te
2 e tobd = Teo 4B, + Revcwt + B cotat e
oot o B a.\A e
A‘{: E%‘lf\t‘
; Lt = © .
j E\J -SMXBA(FJZX\-LVS pt =0 n Lci/@ 'W"—-j”-
—Lc = .-_Q& + g <+ g -+ & @
N #
= M L )
Wi sub inoeq (),
 Te T Te v &, -B. — (3
I M Point 2 >;,3‘t

lli LO"’:':TF" &L;\L Yn G_Si(@r
e = Tee o+ & —BTH 6 @

Ba .S.DD\)‘.AJ) @/@ % @’ e %e__‘f:*

o, Se_c_Drxcl hoommpnale diatostion aa

Lo
II‘: +-I N "F‘ﬂ-cr \ - LS
). b, = N Femen Flemin —22eal 4 S0,
1 ic,me:l - T—c‘.,m‘\n\

F\T’“J ideema o collect® e oo, MoH:ﬂ_Se_

D = 4o
)"— r
‘Vr.e, T VQE,""W\ \

'/ \VLE,MQL ”‘}“'VF_Em,,-., — ‘)—-VC_EB\\ " SD\/




o

_Clam A Punh —Pul Posen Inplka S
TGI_KO_ c:t}A‘l‘:D‘:\‘EB-A 'W\"&Oguﬁ_.ﬁc‘ b RPN S PNF-EY 041 o b CLJ‘Mm;c

E Foornd chenacdusiatsea w’mi e Q‘-:zh Foa UAED o Q\mPD_}_PJ-Qj\
r:,a_'n be m‘m‘.m‘»,&&cf lo:} ULAJj Pu ~Pull m&mﬁLm£ A

9 .?JQLQO‘

Tn dhis two toenaint®s T ond
" /
L TTL A w0 emithown a7

7
d

! C..Oﬂﬂe_.c—-’}'ﬁ_cl ‘E:Dj"—'H"”—g‘ -

;,'T'Fq_, 'w‘r‘)le: 1a CLPPDLQ[ T

ffo e €000 ?“P“JM?_A nput
/

The— dFpnatosmin Ya condoe
:]

bapped . €0 7t provides oppos’ e teeaha
P:,tii;"jf signads Mo hie teso trered® Tpbs
Figles)

Ao shown in hﬁntm, the two Toonsistons S, and 8, cexy De
CDW?{’M.» G:;?S coddact® cumenta Tew + JThesr covenhs oae Qr:.iual -
mO-?n‘F":LLAJ— o Jiow ¥ oppondi. Ausechion 'U'r\‘:hovqtj‘r\ tha  pPoim »f
Yocnastorman A so Hreae. 'a PMLB&J'J no nek o PO © st
wheh Ss pkained ba & &'\V\?Q-L ranaatIdy :
Whenn Ao A‘,gr\ﬁﬂ he C}PPm-Cl o She 'nnfw[:./,

pihen  dha ';nFu:L _Q.}gncaJ TS Pofw_;;k‘vzf d e bass ﬂ(} s b .,bomvlwt
cyon Lose kose Oy - Heae Troraald By tnowedes vohida
%nlcl fo-onaatd = decawsrs | T ¥renn. IEVCCTIPL N Jow ' DPPDAF"A._
 dsectiona  in 4w holvea of ke paim ol output  dsana loswmen,
l(ﬂ,’_a, v f&ch,‘Qch eacn L? Hore cosments  patd odeo be in

EDFPQJ';‘.'L@_ daactlons. Ar o 2eaddt VQ;H:QgQ RRDAS The b:)lz.c! wit A
;Kbe_ ‘rr\AlACnA 1—0"\0/:9_ moljlr\‘mt—ucrﬂ_ wil be PMFO%‘L‘MBJ do hha A:Q”P‘WU--
(of coMackd ewdnrbs Lhe (i - *fcb) )

! ol B9 A
mli/ piher Aloo ‘mPu\’E g‘.gmﬂ res v\o_j)o:}e_'wa/ dha w&m

Lpod wrantea  witk be P&op’o%'}:&«}' Yo (:c_lm'lc’.-). 1t ovenold
Ofsz‘xﬁ:‘.@ﬂ Mneawddta W an AC WR'ED{)M— induaad  in tha &ech-'\iﬂ-‘h\j
of D\*{Zf‘*‘t "‘39—%%‘:‘\\'1'\&9'\ ond Jens A pows & N CLLUVWCL

Lo dha \DQ«J '

HQ(\LSL/ CluJuY\S D.r\aa k% wad.o_ E)-?— th\PuCE Q.\?F\QJ/ DL '*‘D\MA‘LS‘

. ‘IA LQ:N\ '='.‘3L:~V<2¥1 e:[_‘ju'\'\;m' cr.ﬂ_ﬂ_F ‘rv\'kb @P\A&\Aﬁ@‘/)ﬁ ML\JAL tP_\\Q G"‘.M?\ \E)Q:f{j
non ~con==\»w€_‘li7\&3 v Bontes 4 npwne PM"\«P«AU mej;&qj, .




®

“Howonic DietboRon i cloas— A pusk Pl Amplifies
: L=

1R e b Cemoent Vs hhe L ffounce Bl two colla kD Clemaiha )

1@ 'IL - ICI — 1;-‘;._“

-

. .= m&rdinw't + 9—[—(-3 Szt 4L n - @

F}om@r R S L&-O_Qﬁ\ "UV\Q_t/ ‘AIY\ PuAL\ e—PuJJ m@fﬁQh’\e._ﬂt/ e
hamnrorny ¢ wmf‘or\u\"ﬁ/b i\‘\ , H'Hﬂ L7 e 32:‘34 eL‘m‘: r\pf"ﬂ-r:l . Hents tha
t\-‘;{‘.).{:&b distpsdion Ia Leaa ond  cortoalna tm)j odd  hoomenies
| l 7{(50
N

l °f. D = ‘&3\ ‘007. '[,_b < __L%____ o -e
R ;"5 T Te

Hente_ At Eotal postostion 14

U 6 = Jaraor +D;“+-n]

__AAV@’\"&;;T:QA

|'> Even kommo'n‘rw =% -1 QLAR_V\J:, T e Du.'(:Pu{_-l
o) H—‘S\'\ Ml oul:fu{ POLORN ftm obtained

=3

Dﬁme‘lvm\'t‘%gm _
S

9__9 c;q_/r\J‘J_c_ 'EQ?E'W\? 2 3LL‘1UJ5LA ' *&.‘J\Q.ﬂ/b-g—o%ww_)]

_1,) Tmml@%mm' UALA ogui_ ]Dul(-fﬂ Qr\A c:_x‘far\/;:va_ .




1e

cloan — R AmPL\-P—:G_}A

F D —point 16 on Fha feotis

F TRe  dronalslon aamgiias ' bhe

ochive magien WZI I poteve Cdefen [

holf= yeka g B tapuk wgned [\ N

Wens BN Tpoakivas helf oydde T4 S e
duez 4 ' : ¥

Nep=O ot thao o-xﬂ:{)u\‘l; C:

+ B Y\&LSB\“‘T}VL \N;LL]'L ‘W\Fv\‘l; UJ'J« the  dooantetd : -

srdon tnko o cot—odd '3<L<3'r€m Bnd 0 o putpul s Lo

PP-Dc\uULA

% Q0 the  colloctd  cussent «LLOM eyf-dt( I3 \eo of dha :r\Pu.'t -Q\%V\‘?*

o-r\L:I' o \f\gl\,‘_ C\JQLL A o\stOJMCl ot the oubput I

dintooded

VA _
- 'E‘L\,U '\nPwE Cﬁt.-q'(f +ho OU\‘L—PU"{'— 3\'?"\9\1 TA
¥ TRe affictenay of clons R gpaschen 1a mudh H?\r\u) Than

P_PUA»\—PU\U cdoar B Amp,li-?ie_sx

AL 3&3; LT _uJLJ.a_' 0 esors Tha Lnexé, o pois of doonatstosa
osa wacd  Yn cloas R Bpmﬁf}v\ v TRe. bodh docraiatnan ooe Q)‘P
Adra %»Jpe_. bee eabhan  nepin @) Pene P dhen dha Qlscwd 14
coldad Push PULl chars g powsn Ampldier . |

TR eloewt D.mj\o.v\f&t‘f\@_ﬁE of clarv Posl —puia c_mpb.&w\ ™
Araen in QA?L&\ |




2.

i :
-c_“_____‘-___r

P?n {b.c) = 'vcc ‘f\Idc ﬁ(A_q = me_g‘ I&w\g
— VQC ‘A(g'ri'n) - E‘_‘Q\m.g:’s . j_&m
. i 4 -
a -— —2 ' b
- . P?n (.D-r_) = ‘i_j,q v - "“9'\11'\_&' RL. - Mf,
w " cc . ) R,‘__
€F Yocian
Lihceny
"(D fl = i‘h % lg ©
PD(:_
- C/m:l_m) Y\m . — l % VLC. *[DD
— N = 7 4 ves o Y Vee
2 —
T Ve T = A5,

Tot sl Heawonic D‘)A'I:O%"}’JOV\

] - b e P
}o D D;+DS*_D}+“"~

Chomsd DOves DTA-[:OQ\’}:G})

F3 o dfeoraiat® to ba 3h pehve thﬁ‘lDﬂl dhe boae —~orithes
Junctzon  wmuak be fgo&\woa\c\ b‘.wcl L TRe  Samethion L b
-Qser\woa\c\ b osed rohean Vﬁ.e >:'*y;.\ vohors - Vr o cul-in vo by
ond Vy— k= TO-J—V vﬂ%“ G and Q.iqv/ Iy < - _
B8 Vee év,r the  mmmxpadtie. dearalad® aUmelna n c.,e,’\-t—_aQJ— z:w\é

}\anL‘n._ c,o,k,f_n_c_"":%\ cousterdt e ‘oL yLE R

Hent e 14 o0 mastod  betwesn  the  csomling of k
c\dc_l-lb od 'mPui Sﬁgm‘j dan wheeh N LA S mz«‘/s‘l:%"& D\?\i‘
pcdove  ond Du‘({)t«t A 7220 » Henw & Nastuga_ %t tha_ D'/dif"\{:
g‘.g'r\mk Yo C:LVJ‘EO‘?\'}QA ch\A no 1'{)[\3& FEINGIRA,  ADWL @A o l}\/\?'l\'!:
cuth @ dletosdion i the output S‘.Sn«,d e cellad o
CHOND DY AXA’EOS\J‘?\M v Bua p cooas OV dinlosthton Jdbo

codn Porast® conducka 3 loas Fhon o holf ujth radhn Hren




-
The boaic =seassn e "Eﬁ:\ o
[
CNAA OVER 'c‘.l,a“:o‘%\"\}bf\ Ya e K ‘
Cubt~tn voltoge b.@- Fo. /-\
- SN A .
frornaiat® Eﬁc}t&aﬁ\ '\,r_'fu___ﬂ___1::__1l--h___' =
To pvacormae FHRA cod —'n ' : :UI U ' )
1l '1 | I
\}ZAEm?Qf & amolt Loawend ' o 't 3 |
')rrr.v-x.m o_PPUec{ to the u,cfbd,‘ :: o :1 .
mA—-A'[:OM aA /‘:\\OVQV\ o_g‘.gﬂo-]/\‘ » 1, ! !
Wb . ! ' . ’ '
" -F-.SUQ) Ve m !/\_: |
e I .
vot

-

?\J U_
2ot
troasatBs

: °FR
“ o Ble) coomovn ainkerdon

_Comphmm’t@i{\r S(u[mma'-‘r&ur" Push —Pust  cdasrs R powmer Ampb-&v\

KT “iﬂ— PUA‘\"P\A’J O\MPJA-PJU\ M lees it bb\l({j gy\A_ e’x_fé_mjvz__n _
Anothen dewwboct of e cscst e ot E neady bwO
P\r\gaM-— ST?V\@E‘A l,-o\\‘\c_}\ mulm o
C,o_.r\b-ﬂ_ 'tO-PPQ_A ';}O—Mng-bexm@
ond Hhus Fhe wsank gefs

The obove two dacn boctes
6‘,0«\ O%AZ\'\QELJ P oah —Pdd

con be overeoma ™ Ha- ‘PO' -
c_DmP,\J_\nM\'EQSJ' S:}W\W\ﬁj’j’ ‘ —

PU\A\'\-» Pud Qm‘DﬂJ\ 2—‘9.9\ v

botdn  doerainsioas WQ—%"’\DJ VAN e aeault of

|

ouk —ad

Tl u/w—"o-g 4—35—'\&—?—0%"'\9—7"3“ o+t ‘lv’\PU\“'_ ard  as RV I - S2N ot the E)Lftfu'E

YA ement uALs T w0 PWA{:BA

haviae  complamen { slj mww_&?l’ (ou,_ NP Erotle) H - :
and (TO-H\Q\ P P) . oo C_L"\Ph—-m@nt |

WL ORNA  wAeD 4 o0 ':A,U\*Euj *‘fm%-)/)‘:%%\ -ﬁbﬁ npnt Q-AA o @v,!:j\?\_ Prep
AR o Teevn PP PV S bioAs reatatora con r\&_-Q_“‘&cl. T

A evert e bow.



£

Junchs on

Al )

TRe meastoaa R, QJ\A R, Pb-tw‘.cLL e v ik
et J—o%m&é Lios the comibton bate Yunchon

DL e_oc e\w_‘g-l:om S E)‘:MLQ? v e Aoma VDAQQ?
o cl}uhi@\ htea
dooriatd B an

the. oeacdoas R ond Ry fomwond bias Hle ampbdo

bort yunchion ol dmanalald e

Duad _Pog:.:f!:w_h o r_h_ s.ﬂ dho ‘met e Nppt dsartiatd &, A
J}DW:LA b arcd j QJC,QV\ % SN A fho P p tremalahd © ia
NraVer e b oned on d do nob cx)p\cLuC-/.‘u S‘rm.a‘lm,l\'r otk N o WL
‘\o-ld‘ (,rQL O"g‘ o \H‘L’Du\{, &3_ C,DV\AMd‘A O G}r A,D V\D'& oA ,T\ '
Thus Ll%‘ e CO"\PB‘-“A‘J‘“ f'_’lelJL od- ‘IV\PLA'E o QDWP'IMJ_ C‘ng-. 'Q-ﬂ he
OchFu{ &.‘;Tnoj P an_ve_ﬁ.Ofe..cl. ’
EJaNb AR AmPL [EPEVN
% 1Ko & P A WA obove e Rearss (J:'-

bot below +he mid point od o -

loed Lima v
& The oudput &‘ngmﬂ N

obtein .'3_3_‘ mom_'H\O-V\ -

18y but Jreas then =60

I3 o o nput oﬂdb—- Teand -
o The ouvbpul .g_’,gr\p\p A ,'7;&

‘\V’) QMB th& E)Pm""\_w ) \
ta oL then  cdars A ‘\ |

Aratosd

F ThRe L&#Q}Ln

but lesrn dhen doas R
F T cdor AR opescdion - Yo used
diatoshon.
d%“A’&I Puws\r\ Pudd Avr\p,LLPJ\

-

W puik erplifien

+to e.hm\fx?«rkl Cson OVEA

A AL\DNV\ TN\ JJSQ-QJ

T

-_-——'-‘—'___‘-—-_‘_'—_
T astwk 38 Sorrc AR poa




@

e hon Liraas drarot
BAND edord - AR push pub

T TR cooms Sven dialosdieon o d TDJ’
cheamoohstabes con be eXlimivoded bJ
oanhg:Lf\ . '

\

1 © mm‘m\}are, A rogas pyed AE/AJ«:D%“E(W\,‘;)\ Avmeld &'E—cm\cl v
cusrnant flows ot waso encxbolzon TR wvol ccsDan R

A odlmA‘jch‘ Lo be o_Pp}lemg* quwxf o V © Thurs <dpsa— AR
openchion  oeavlhs hian dalosdien  then | claas B -

o

Y

Closs p Ampﬂ:«qig?w

Clpas —py AMPb'L'&% e on odoctsonie ampﬂigﬂ“d rhesu. old. PORLS
Aavites CU\AU\QJ MotFeTs ) aoe Of:a_‘a\a:ﬁcl oa b Lnattohea
TRe nowme. cdofa p pwiten Joom dthe Joct thet ‘"—59"9‘*‘{: s
Awﬁw,ci fo operehe wath digitel ® pulie ~hype Ggnala
Fols) chows tha boae cinewdt od cdasa~p empliben. Hers
Pu&\v\-—PuU c,()nr\-e_r_')r:‘-eﬂ rut-h c_,omph_mg_wtgs\ Summd‘}:r Ao o AV

n A o

(Yl

4 Duod-/\j
YA S
g‘l‘ 1A A&‘»'\mm bwho C-U'E.-C)H‘- °
Chate, and o dsgrandd

&n N

P

KQ\*}';U?\Q\'EW skade

na dadvem

e Duwing e r\o_ﬁaoxsmw
lmo.lﬁ. <y od Hea
inPu:,: no 1":‘3—5"’-/ b V‘m

(\"3\@.{\/\,‘.@@ 9\, ia on
ond B, 14 OFF ~

Ao & ‘)\QA.u,l'l:, dhe OU*{:PUJ:

VOA{ZQSO_ N ~Y g,%ugﬁﬂ_. - \ )M\A D TRaa

oo Nedms O to | vo :
OU{P"UE N*ﬁmﬁvj %L-ENL?J\* € ) \':} o. tenk atstant . Wheah
Louate wWave v VM IWED mj b b= g‘nuAQiA_eJ 4"9”\?‘1 !
corvants ke pulae ~Bype 213 A

D A nPut po WA

Ve (230)

V-

——

TR,

P’M o =

o = <
in(p&) — o iﬁ.‘

-—-

L Nee
TR




1

[

Ac pubput povaes

P L. E"Q'Q—‘vc.:&l/\ ..
o — ;
cld = TR = (:Ll) Re

| N o= Fuo s
Po RAQ = 8 V:-C E T, = Lfvc‘l : P?'\ [Q‘U
ﬂ_l—P‘L_ ‘ - WRI_ \

— SVLT"‘R
. ( [‘ “ ) Yo
A !ﬁlh

= 1900/,

PTA.VDJ\EQ?M

1) N NS)\'\ Powes convEsAiom &_{14\ e
o) wedron n costr duo %o DOW\POLE C-:&uu\‘fhj

e dueds of  powen wostaQe . B
fj ;i_j C_f:: n Qiye ond wuf-&: of the &mpﬂ,‘#—\eﬁ\,

e o - S A rpl -?459\

The closs — am\)l.%&‘( Can ba uUsed o M\PU%"[ N F'M Fgnal

oV O\r\u& conAtand amFl+Uc|L Sim}Sot-C‘dLL Sar\o.l. Lot the Dkf\:"\.f\: AN

SensHve to C.\'\m\%e_ ~ the Qﬂw[ﬂu&g of a g‘lanmL The ¢lase -
Power  omplthtex  Can e used  to amplijtes eftheY Condtant anplt.

oY , \fo:(\.iir\‘ta M\V[&%Ucla Slahc.}.\. (Suel aus frm ooy _P‘MB.

: S ~ wtes .
The '}"»%U\fe Shows  the - black dmgvam of cluss — & oompltfie

| Pulse ~ widb

. R E ,
5(."‘)0———% Pulse X Lo pasg
N rModulokox arnplifiex T Cukex :—_l> Dutput
hix) l[

Vee

-Yua (o) 1 Rlock c\lqafan\ °k clagg — S am?l}[{ic_‘(,

The :.r\T)L)‘\: S.'L%.-\at °g pulee Wt Al;c\\ rodutated R\ TN %er\a\radré—i Congte

ampitbude  pulteg: TRIS puid wave %9

moc\tk?.acl \o-j ‘:olga c\m‘;ltktex wh
s e 3\'\\.‘6

e k‘b“ﬁ‘-e"\'\— .qu\{:r_\-u.na arip Lk e ke Cclats —~D M‘?\f‘g‘“x |

The  Low pass 'lh-\:tc’x e\linokes e k'{e,ovuar‘\c_*-d ComPorectd l'\f-‘a\\e_‘(

e moddlat 'era —‘:‘raavu eney .

A Seepiiled  class - S

"'“"‘\\’L"‘Ste"( e 9\_, }s‘\\:wr\ 't,r\ - x'f? JYe (l-.:. 3,




+ Voo

N

PR
et
pui—

— Voo

Plguse byt Stnqlited Closs —§  ArmpligRey
From  the  Sgue (L) % can be nottced  Erak Ehe bastc
Mgpetente  Ljw clase — D anrd class - S amplilecA W Thet
H~e  gubpul Skage ok the lags —p uses tuned Yol ol
L kumed bo Bre  Fondomenkal  fxequency o Ehe  lnpot oWk
e O\J“C‘)\J\:. skage b the class — S uses te Lpp ROk

¥ecove¥d  bhe  input Voltege  Signal.

Heat ks

The  bronsisboss \,—-\MC\L{(\% Sl Seanalg |, the heat  developad ot

Colteckox  fJuncklon U8 Srmall | \’:\r\a‘(e,ko\(e, , Qud  brerMAbo¥? Lwve

Liktle L\'\O\Y\LM D% thieXrmal .fu,\\_)a_‘ﬂ . Hotwewvex [N |? 2 e

oo R | Lt s

Pxoduced ok the colleckox ] unctlan

LoXge Wheek oy leavd 4o  Erangistos  Jdegkyxuction.

Thoug 3y keot Sink is o3 Sheeb oF reekal  uvsed to ' dﬁs&f_\:oghl

\'\a_oﬂr AQVG\_O‘)QA o e LDLLQ_cj:‘O( jur\c;\:ﬁcr\ OP al Pau-?@(
v onmzabor. A~ R —bype et stk Is used Feor lew pocex

tyanslskoX wng weckangilay oot SRk L8 wsed P

LOO(SC/_ LDnl_.J [ ¢ ‘E‘Twr\ e2 &“to\_



Heok Sk TAexcaset I\ o ArsSt P atlonm axeo. FPeore R tha heak

18 ko be A 3Rpoked +to the wadiorlon. The heot pPYoduced o the
Colle k0 quncklon Spseads  ovex  Fhe kol Sheer and U Ksspake
L—"‘d LomyY Q(.‘\:ﬂi.or\ X &c\hk-{oh i -

Thesmal Rescskanrce

-

TE LS ewp esimentally  Found  thok  xise tn temperatuxg ok callectoy
Juncklo~ g ch%ec\i-ﬂ Psopoktlional to  *he Ppocdex 4% poke ) al tha
Junckion that T4

T - Ta ™ Po

— | \\\\\efe- o i
\"[—T— _—“——‘_‘_ﬂ N @P_D o “TI —> Collectox Lage Junctlon —\:em\aeﬁm
—_— "]

- Ta = Aebtent ternperakuve oy oz
oXound  the  LarutAtox

E [ — ‘)Me:( C‘Lsﬂ"qt e‘é'
c,ﬂqf @ y O * @
I' \ S LLe \ g ce ) sl Su

e ok bloww  bLetweern e oo termpevatoce potrtg
o .

&%urv_ () Shows +he Powex  _ %'—m\sera“\:u‘( e

A@(n.\:"\-f‘\ﬁ CuxsMes foc a Fesmonrlore LY wnliAbox. \E°

Foren F&auxa & tan Le notleed thar mam"muw\\v

Coleckox culvent  alowed  fo¢ Sake Dpexakion f—éo
at  aC°C. for  the ambtert  termpexobuved o

al.ove \:\«'L& \/Q_R,U_L Q-F PD ‘(ecz\dctd Yo "gv_‘(o. 3o

—> (oge Témp@(aj:u(e_ (oc
&aufe_ oy,
Powex _ Ternpeyature

B ifo“::"a CHONE (Brecrrmar

Thecmal  ghaklt

To  owold  Hhexrmal ¥ONnowwad  the Neaited  condition 78 that 5

The  Nake ok NN Weak 14 veleated o the  collectox

WAoo must et evceed e Yoke ok OWeN  thhe heat ank

N ilpaked Undec Skeady  Skake  condttton. ‘1.@_,)




ONIT-W

' AAA

Tuneo Avporres

Tt :
> B Aopify  the Golectie  moge of  flequenties, the. resighie o
Kk 18  rwplocd by @ fed  dreoit. e tued St g copobe of
!anplhf(‘d‘rrx@ a Sgal  ower a oamow bid  of  fequencies  eofeed  af
51 The. anliﬁéx@ which Swh a tond it g o lod ar Koown G
fod Gl e fund  amphfierg  ampliy oomow bod 0P Raguendies
ey oo dio kown o8 nwow  bed  omplifier
- T e figuengy  aed the impedance
of el it i3 given ag, I
fye | L
Mie
o Z

oL
! S

A

| —>%he redponde of tued amplifia 18 moximoum Tned © et
o ool ey ot H RIS ey r feg-

looied bl o choe e ool Aaquerny, 08 Sowd i o below

ﬁ'%ur@. B 18 dged o epet  dl fependied ek o lower oot-of?
dquocy L o cboe o uper ct-of? Frequeney .
AQ Qhoon i the Pf@of@, 8ds attoge
tood witth 10 donoted 09 8 and 30 dB e n ol
ood idth 10 diofed  aQ 8. e o BE;KEX Fesponge
¢ @de  bond widih (O 'IOMOSdB / \ o
bood widih 8) i krowo a9 Skirt Selee- Tk
iy / E %i \ e
£ and fyt Acal Teoponge aE
flo aod 40 Mol TXponp ’ fia Lt W%CLUG"
+ 4 www.Jntufas.tupdates.cor';’]mﬂ Gﬁ_’lbﬂl m—q:mge of thgzdarmﬁ




M oo, indietle  and apactie  offet o dund et aonl
b ot A8 a @t Giedt B e msgfe o oger ie, volge
ad comest Qo phage - for 'P:@qmmi@s, obove  rSonance cvedit 18 ke
mpocfive. opd  Bor  flgueciad  baoe  moane i ke inducife. Sime
tood  cheutt g poely wSiBh o oo Foon ke 6§ a bad
for  amplfier.

ool loges =

>4 oo i e figh ﬁgure,‘ﬂn fund  Cirdit conSisls of a coil-
prctilly, coil 8 pof  puly iodete I comssts of Rw kotes  ood hay
aR  pegoted n e Bm  of akioge  resistanoe. i Guries with the
Tdoctor- e fobl  kes of e @il is  compiced of coper logg, eddy
cwmnt 8 od nusf@ﬁeig l0%9 -

- The Copper 1083 af  low 'ﬁ@qluer)cieg [ @J'U'IVQIGUF fo e de
egigfooe  of  tha coil . Copper g9 ig ivarsaly  proporfional fo  Tlaquency.
There, fore, the ﬁ@q\mxH inreo%es, e copper 1083 derreases.

>8dy wiet oS in oo and  copper
S ol o de o Coment ﬁomina wihn b R
o opr ©) oo Qs by duction. the Shductor  with leokage
tegult of - eddy coment 18 @ kS due o e ragiStance
|beting  wibip  the idiciord  copper (00 Qe
" > &k&d comedt 088 ae dh@ﬂld proportional o 'Pr@q(nmﬂ. —ﬂasferisis O
S poporfond fo e aea eodbdd by fhe  hgleisis p ad o e
ae  at ehih e lop 8 Togwmd. o 8 o Riocion of ool feval
ood iooiodes  eith  flaquoney - Hydterigls 183 I8 bowever  independant
or. fRequency.

—> A mohooed  earfier, the_ 1ofal %I 0 e coll  or inducor |
opedenied by induche in Swieg  with bage  rediglae  in the
coil- AQ Qbowp in  the abowe  figu,

| www.Jntufastupdates.com 2




- Quily Hcdor (9 8 impolant  charodteristice o a0 indtor e @ 19
e o of wmadom b WoStance ad  teeRe it B offlese. B B
e mosde  of  how'pre’ o ‘rr oo indudor ig Che, e inductr
Corstaing (th iactan) - e highor 0 © of a0 Inducfor e R lossag
e ae fo e inductor he @ Robr alo w0 be defied ®© e magsy
of officieny Wb whioh indweor @ gom e nory.

D=gn MuXioun eougy Sfoied per ayole
Enorgy  disSipate  por Gyele

Sorieg  ceoit Tdoctie  finpedinee.
S——AMAR 2Y11% O _.U“lLS
e Lg Re
porallel it Dductive. admittapee.
RS LG
o —0 tOLP
i
P Qualthy foctor  equations

= Mo digSipafion fdlor (@ o an bo efnd o8 the foid g

b0 o cmponest 18 defisd @ Up. e abowe. . Shous e quality
Mdor  quatios Rr dwieg  and pacllel  credife and  Hg eguafion

etorg with  dSSpaion  Rctor.

R
= kp
Lp

= Qually foclor equition @=L = wig

www.Jntufastupdates.com 3



Jmﬁve e opeson for @ity fcdor, @ of an inductor.
- 0Gdar . ot ghown in tha  beaw  flg Hew,a Snulbidal
vollage  WpSmot 18 oppled  fo e indudlor  with an  iglemal rSigtor
Q.

o modmom ey Stored perqfcla_é 21 ad @

A\@mfa@ power  dissipated peradel@_ [_m
Enaratd ORI X time..

. AV@I’O{P el)@rand disgipaled  in e inductor
| par q]d@:pormrx periodic time Br o ajele.

= P()m@r XT
= (30T kg xr s
ot
- (kx5 g
L% £ ['.' T:--F] Rs
J = T"%JZQS‘ RN - Cireoft %r'obfofoi’na
equation of @

Qubatitufiog  alus of equation @ and  equation @ in  the equifion of @-
we have,

i
]
i
)
]

www.Jntufastupdates.com 4



| -
Dile 4o epesto iy @-fdor of a ayadior
- opedhor b o Gl wgidor i Sares -

= Cofider o et Ghown in e fig.
e, 0 Snusaidal Voitage  \py Siowt i3 appled

110 e copacfor  with o Small  registor g,
| Maximom - eegy i o e aypacifor per gycle 6,9
| V'mS'lf)t
= 55 Vinax ’ &
whore |
R | 0 .t .
| Voo = mg whan 29<<EJE§' Chewft for obiaining - equafia

“Moximom - energy  Stoed o e cypcifor  per ydle - e I NG
gy mwm%j;mwwm:£§3_4@

Subtfhuing equations @ ad @ i e quaton @ -w how,
T |

= 9
0=0Tx_%0% _ 5 1 of

RS 9 Tn$Ag
| Tof wres
_ IxTgxef
! 2X(2MF)20g ¥IsRs
) I
| — @PxegxRg T toolgag'
0 ey

2 copoctor  wdth o bigh  mgigior i pamllel =
= codider a Greoit Shown Iy e «P.'g.
fere, @ Simboial  votoge vy Sinwt 19 appliad ‘ |
o e padtor  with bi8b RISr i paralie!- %gm(? T:lp 2R

Moximum enery  dfrad i e eypacitor |
- .9% 00, 0. . dreott fr obt an?na Qi
for @ c

www.Jntufastupdates.com



Aaroo.  pouer dlsgipated F@r a&of& D R- [ P;

= melx
2Ry
Enery d'ga‘md par Qydle - "mxT Wy (Tel
%y o ( 7] =9

&Jbgfmﬁna @quoﬁme Hiad ©® in e mrtnﬁoo of O,wa have

1 Q.
Q= 9T x 5 % Vimax

Vaax

9RpF
=anfepRp = wepRp.
- 0= wepkp

Unlpded qod  fonded @

= wen e ok deott 18 nof conpeoted o any odeml ot v
pad, © axousls  Br e ol tses  od i koown o9 unloadad
quatly fadlor 9y # Jg defloed  ag,

Doz 9T X Maximom _energy  Stord 'perccdale _
By disSpated  por agale in ook ot

=% padite, e ok drdt is comled o e lood - Hee e
erergy  diggipation  bkas  poe o the ok drogt a9 well ag in the
ocfornl  lood. e looded. qualtly Refor, @ i8¢ defined o

§ =9 X | Moxioom _ energy - per cjee R

(Eoergy digdlpafed  por oyl in fank  Cirault +

Ergy  disgipaled par cyole doe b presence. of
ogemal  load)

www.Jntufastupdates.com 6



Tha QrLﬂlﬁld fofor @ detemineg  the  sdg  ldwidth Br the. @Sonant
ot e 8dg bed widh  Br reSomot Geott i qiven @,

BN = :Pi A \Joﬁﬂﬂﬂ ?D
QL %] for

whoe fs repredensid the  contre id_s-h.
Raquney o 0 tSorgr and B
leprEgents  the  band wiath.

# ois  lae, bood width 18 sl
od COrut  will be bighty - Golective -
for Small © vaue bardwidth 18 hi(c]h
and SQIGGHV‘Thd of e dreuit 18 ladt, Wrdion of 348 bodwidh with
® Shoon i e ﬁ'g» variaion in quality fctor
| s o fred  omplifer 9 B8 kept high @ podsible. 1o gt
e tober Qlechivily. Sch fod  ompiifley  ae wd i commusication
or  broodadsh  receverd whore i i ey fo amplify oy Seleat band

of  fequencies.

)

|

|

| i

| |

f |

!

!
!

! |

! t
|

L]

'PLQ 'FS‘I

&3_ —_— e e 2

°|

parallel - ReSoraot c‘@;m
> e ﬁ‘g.amﬁ e ad Mgl
0 orut  whieh  rSondteg o a par-

Hioohr #@qu@md .

| e -ofol  admittance  of e e
-oned  Greeit i guon by Y §¢ ==c ét
| 7= Rlﬁ + 'E-ula_c +Iu|a"c'

:%ﬂ[m, cblt ] @. poallel Yoot 1o Aot

www.Jntufastupdates.com 7



AT reSoane imoginary ot i Fero, thg epating It to 2em, we gdf

o= wiin -
Mo o SNC TR NN 0)

:&%‘1%@
I poalll @St o, e whoge v i commm o e thee Coulf
doments, od W ap wite the  moximw cade of ‘Hn At irlerng  of
apdlne ® eVg) .The ey lss e ol ns‘[ L38] o 2
_p
T VHC Jg.

VB aRop

- o the ddfermind  eSonant  ondiion by wdie=s, e wike of @ ofa
mont  orooit 8 ddemimd by R, 0r by e mlio of o oL
A edone, Rackve o ig qul o Zery,

;. Topdance ab 1000, Zo=Rp —>6)

%usir)@ 6 @ od® e an wil

fl
: Zo= Qotiopl :coJic—' —0 +{>
T T¢ a

e impo o e redoront
‘°reu“t 0 r@o,m in drﬂ@nm:mrxd J/

eucm’rfdn\f)- e don o e dredt - T |
[ . ;
oo . figure. Lo veSomant dre’t

" Av: -—am» RL' :-—ﬂﬁ)- @U)d:ﬁ@

www.Jntufastupdates.com 8


mailto:l'@.uct!V

Qles  Regprant  digult -
%%%ﬁur@ Shoug  the earmm]m drdit.
Hop, e I8 cdement & I8 in Sneg wih L The

dmitane o e g & brandy g

- I :
— e - — (D
RsHjoat R:‘J - 0 T @ L
& WDWPI‘({M& povaator and  Cenominafor R juL

ooally, af bigh ® wndtong , Wi >>RS:

_ R |

- —— -

w2 joL

hoefor, we @0 dgp dam GF i he denomialor,ue gt R0 Series

= 4 .
TN

e ogpaion g ws he poolel ?R‘ %L
arangement -GS &wn in flp. whoe R

-2

.

13 (a'N@D bd,
Rg
. RS = U]Q LQ
ra

- wX? 0 R in parallef

Jpavalel et L

T de  peics &dlion, e hawe. dwn  dhat Br paadllel dredt g
D= WeRp. ‘

Here Rp 18 opresenied by #, Q= 0,0 R = Wy Q RSLQ NG S

Siow, wlo =1, we howe

.'.Q:: %ﬁ%@

www.Jntufastupdates.com 9

e quifios @ od @ repesot fonsbrmdions  or  posdny flom Hhe  sarie
Hm of dedit o e e Rym, or vie vk e indoclne L doaSngt
jharp o o onghmatiors bt o Gwall Swles Ry ansios o a e @' in



Rogherents of  ned  amplifler -

T bogic reqoiaments of fed  ampifg Gl -

e oamplifier  ehwld  proide  Gectitly  of resnant  flegueny  ower o

| mnow  kond-

9. The Signal  @hatld ke amplified aqually el of all flequandes i
e &ecfed  namow  bond.

3 e fond crot shald be & moontd ot H oo be easly -uoad
M Aee ae mor fap oe Oouft o be funed, e Shod ke
an anonaemem 1o fume ol drewit &'muﬁam_mslH,

0 Tha ampiifier - must povide. the Simpliciy 1 Toning of e  amplif

Comporis o e deSied  fequeny  over o condiderable. ramp o
band of -fequoncies

f

Topd - Gyl +
— At radio ﬁ@quer)cies, oy o tosfmey ar nob wd o8 addy comanig
5w ond - hglewsis g8 inoease i 'ﬁ@a;.@nccd g d  wdio 'ﬁ@qn@n@d
or R onsfomers  oe flapenty wed. A8 hee 8 air path  bitkooen
Iwifﬁn‘nae, e l@c;kaae fx inoeo%es  and  coefficient of e Coupﬁn@
eI,
R drutf degign, e drwils am genarally  employed - elther
[r%r obloir)'na moxioum - power trangfr to he_ foad  Conneated o Seaor)dqr%
o R Obiair)'fr% mximom  possible  volue. of - Sacondary  voltage.
‘ﬂmd aR koo ey of hboed droofls, pamoly~

I Sinal& foed  Orowit

9. fwble. tued Ciruft-

www.Jntufastupdates.com 10


mailto:COOSid@1O.b

Sim‘;loﬂtd ld @ be e quality foctor  of Saondory Gt
fome o3 qually fator o Scondry el # R i the ool wSiglance,

- WOrlg
Qg % — ()

Te  ceffidert of coplng s gen by,

k= _M
J Lty
'_| LQ_ H@—: MQ

Qbsfituling  wwes of t, and Ly flom equdion @ and B

g @
K2 ( %) | ) v

Q
KQ_(QI QQ_) = wrM _
R| RQ_ @

oo expresSion  for  moximum witoge. 18 gven by,

Vo = K@i@Q_JL-Q_[: '

KQQ;QQ_"H 7 @

Ko = —
e 0

Semndarad ,
ol v, |

L

—5 W
www.Jntufastupdates.com

|Tus e maximum  olbge  under  crfical Qupling 8 given by ,

Vo = —_Q'%"i vy - ©®

11

which 19

I B dhe  abowe  expeSdon i3 modmiged  with kagpact o k0o oot
e condton Ry odticl Coupﬁna-

KI = ke = Crtical C(I.Pﬁfﬁ

kg <k, = Sof¥ficient Cmph'na
/E\<K1 Kg=t, = over Coupﬂog



foed  amplifler by ir)aludirﬁ Q ; ~
UD

pacilel  foned  amplifier a8 Showao h /

i) P.'a- gL \

iﬂe;m gt madmm  Geconday Uona8e witb ool caglg  bigh ol
1@,,% and o ae Selected. )

nder  ortical Cn.plmg cf_b_a)t)cbjg et 8 maximum,  hene
Sacondary vorfoge g also maximum. Fragqoency mgpose  Of Secondiary
wioe R diffreot Qupling  coeffitients a3 boon i the
Obw_Q 1@.9

|closgifieation of dpd  ampifiem -

> Mul‘ﬁs’faae onplifiers are ukd o obiain fcuﬁ@ overdll (i, The

rcosmd@d Sfage  of rmmeiu$ Toed  ampifiers  can  he egon gadf

o9 a’w@o below.
1 Single  funed ampiiFlerg.
2 Dooble  luned  amplifierg .
3 Sfogier  fd  amplifiars.
e ampifis o foiher closSified actoging o QOUPIing

(d b oSde the S’rage of mufiisfage  amplifier.

- copacifive  coupled.
2. Tnductve  coupled.
8- Tronsformer  coupled.

ool Gigeal fyped - ompfiflers -
A comron  emitfer ampliflar Ve
@n be convefled indo @ 8ir>3|@

y|

e biosg  Componard are Gjr

—-.-cl
ot Shown  Tor Smpliclty - i

www.Jntufastupdates.com L 12

o



Asgumptions =

59. by =0

wilb  thase  asSumplions, the  Simpified wudent drit B @ Single
fooed  ampifier &8 Ghoon b he  fh.

A

B
T 6 %RP = T Ve %ﬁe @) <

e

Bovaeot  cieot  Br  Sngle  ded  amplifler

where 0= 0'+ogy + (HmRY Cpl .

o' extunal  mpodifonce  ved o e e Gresit

Uigm QU Co = T miller copacitance

rg= Wopiedents e 08%8 b e il
e Swies R it i e wdt fig o replaced by e i
wleot R et io obove g aoming ol b3%s e luo oy
‘ﬁm}xa.md bord o isterett ie, e ol @ g ‘hiah‘

Oc - m—"»l —)

i3 , o s
e condiions for equvdens o
moet GB‘IIH edtablished by @qmnﬁng +p éL
odmitonees  of e oo ooty og ‘g — ‘%P :
S in fore. | ¢
¥y = _——f-— = YS"JU]L _ rS"JLOL ° °
T3 HjloL w2 @+ WPE equ?vqlm)'f crcoite
= s _ JwL
R P2 L wLdsyg fiom g
V=8 L 1
= mg +JmL.

www.Jntufastupdates.com 13



_
Yo = RP +JU3L*
“By oquating y, od vp e gat

S | |

w2 gol -~ Rp ' gwr’
LU I -
P~ 022 7 oz T ged
SRR wge @  V w=Um fom e O

loding ot equidlent ol we hawe
LR=vwilRp vy —@
Te comest g of e ampifer 8 then

H;: ;8& - ________"SmRD.

(+] (wRe - Rhot) HJWoRe (0l ~wphw)

—W  whee moi;E',

we defie the @ of e dwed Grdt  of e eSnant ﬁeqma up

. _ Ry be
@t - W -— lﬂoR& %@
RN HS “gmR
HJO; { W]ugy- Wolw)

| At W=y, @i g woximum ond i g gven oy
Ailmax) = ~9mR —® | 1A3l
Tese  fig shom e gio g Aflg-

ugmd Plt)’r R S}r)ala foed erpliﬁ@r- ’|A-,@,,J\:I'
T s he  wigion of o mgprd ¥

m-R
o @p o8 a %mﬂmo?ﬁ@,u@rna, @
fit 3 d8  Hequeny, '
Ml = GoR
e 9

www.Jntufastupdates.com



A 3de isquency,
30 (L0hog- toptey] = B
H Q"Q[%{,*%OJQ:Q —®
Thig ogafion i¢  quadtic  in w2 ood kg koo poStve Solution,
wy ond w. A Afler 80\\)1[)9 cquation (@ ,we gt 3dg  bandwdih
a8 gven bolao,

B'N: 'PH-'—‘PL - U.)O - J _%
ey gmke @

"

SBWs
anRe.

Uge Twed  copadfive cyphd  anplfier +
- Sinab Tored -nnlﬁs’roga arnplifler

—oVee
Gruit”  o%es o paclie)  ed Cireuit c
8 aled ip each Sfoge  with Jund L f:%
oS in ol Sleges tuned o the %‘Lc' LC .
G floquency  in ﬁg Shons @ : i f:m
fgpical  Gngle fued  omplifler 0 ffgw Q:]”r g
& configuiatian.
p e oot fuod gt () L
fmed by Lol ¢ b @ aiecor “ ¢ Te
od od  wfondfeg ot dequenty of
foparaion) ReSigtorg € By and Re J‘:
i0|m8 with  copactor g provides Gif Singe fued capaciiive  coupled
s B e ot hondfrmor  ampt fier

Te  boo ﬁ'ﬁwre shos e equivalent  evedit R &‘rﬂia
foed  amplifier U8ir)8 hjord T parardlers.

\ www.Jntufastupdates.com 15



8 Bhown i e  bobw ﬁ?‘ R ig the. inpot wSigtace  of e et Sfoge
ad R i e ot resige o he  comnt  geerlor g Yy The
lackne  of e bypass  cpacitor ¢ and e Coo;jfna apodiors @,
o oagigie gl o e oomling faqueney ot hecs baw  clomeds
o hegecled T the  aquvalent draitt iy e below fig.

‘m‘eﬁ

%) .ﬁb}{ g I C
_—-—’WV‘—'-—/W\; 1{ i 0= = = =y
% T (I
y |
@9 Vi % Ly \D - :
v, 2 T @ Qe Te Vo ?R,
|
a1 $ o
£ - leo E Dﬁ' {next

L

: furolent  cicut  of Single  funed  amphifier
| o auvalent oot shoen 0 e dhove ﬁ'g. @n be Smpli-
fod &y opphing  Mille’s  theomm . folw  flg Shuws e Smplifia
qudest  dicdt Ry Sige  ted  amplifier.

s 8 Yo g C .
l W J AT K3
| i
6@ oy v C‘D LT RZ v [ e
e T. He o %ﬂ;;lg Ceg %“F 0 ;%
W ‘ v \é - __:_

E E
Siophfled ~ eqpivalent-  dreoit for  Single uned " amplifler
fee ¢ ond Gq RpRYest inpdt Gnd ot Creuit copadtoncag
opafely ey @ ke gven a3,
' G = Clot O ll-A) —0O

whee A i Hhp Votoge_ gio of  he  amplifier

www.Jntufastupdates.com 16




Cog, = cbh( T +e whoe ¢ i the  fued crut cgpacitante  —x(9)
e 9o 19 repiSested @ e oot kSSoe  of coment
Geoeiaor Qo -
dee= Fct =hoe ~Qmbr =bog = -F?lﬁ —>@
The Qs RL craft I8 repragenied by
e ecPiva!enf porllel  drovit. The  ndition
for  equivabre g modt casly  establighed L
by @Q'tﬂﬁlla e adwitfane  of the Tuwo -
Gl a8 Ghown 0 -ﬁ'a-
Moftce  of e Quies  combination
of R i3 given g,

= gL

Moﬁiphding nmaralr and denominaloy by R weg@’f
\/ = Q—!l“QL — i_ _ J'(.OL

Ryw2@ 200  R22e

= R dwy
e o(R02,9

I
l
v
@
g
®
NF’»
2

| Re ™ Jul

!

ad  Lp= RHO2E 5

mﬂm fiagpency

| Te e ﬁQQU@mH o Rt fequeney 18 gven ag,
| =g —0

k &M W@r
; where tp = R%;o‘i@. )
| oL

| www.Jntufastupdates.com 17



ond Cag = Cblc[ ]+C—~>@
= g+

LCg i e gommalion of ongistr outpit  @pocunc o e
Tored  Grooit  copecitance.

ol Acor 9 -
e c}udﬂﬂ focdor @ of “he @l o ©eSme 18 given by
Or= f’%‘- -—> |

Hoe o= cufre flaquenay O resonant Haqueny

| big quily  fefor 8 deo  wled  olooded @ Bst i practis,
oogigior otput - egistance and ioput mdisne Of 0edt Bl ot ag @
i lood B e ed  crout . The quality  fcfor includir? kod & called
a3 loded © od it n be gwn a9 Rliows -

e ¢ of dhe o & sy lage et OLBR b e
Jﬁ@qtm&d fane of  eperation. |

| fom @ @ ,we  howe

1 Rp = j{lthtw"lL_Q

= Ry w2
Q

{
|' e m9'L>>:L k= m:@-—e@

| fom @ ®, w b
2

B S

i o Ll s>R ‘——5

AR
?Ffoﬂ') (X{@,UJ@ an  expess Rp af pSpmnte as,
- W
Rp R
= OrQpL R (N
R

www.Jntufastupdates.com 18




@ 0 ko exprs®d  loms o Ry oS
~_R
Or mTf_ —s(@

T cffehe quaity Rofor bouding b an ke cdeolaed iy
at e Simpifid  cgudet  ofps Gt A Gnge  uned i

1  hwe Re= Ryl
al'ﬁvﬁﬁp TC&J/ LP:L %@t t R) PR

Sopifed  wipt drtt s sige fwed  amphfier

. gelly bar g - Qgwplone. of  inductange L on copadiong: ¢
ePfective Onductane  of  Shuat  tegighinge Rt

= Rt

Voﬁnﬂo; 3030 (Ay) -
The chxde qin R S nad  amplifler ig gvan by,
b Mo H0epl where  Re= RollRp /IR

S=Taction wration In te Nt Faguency

Avlal edenanae) = - g

-~ -

Av N
’Av@ redonance | | R Cpepps®

www.Jntufastupdates.com 19



86 banduidih >

Te. 3d8 btendwidth of a Siogle toned  amplifier g givan by

A=
it &ﬂRtEQO(

4

-

J o &Tl@@ﬁ@

I = ‘Pr
Qepf — Y Wp= Ty,

Owbe. fned  amplifier -

fon e teleo  fig. thams  he dobe ted  amplifier b e
(Inﬁauraﬁ:n tor, vofige  detloped  awos9 tumed  drett i3 cwpled
mduahuelﬂ o ooter  lmed Gl - Both fomed Creglts e foad o
e Swme  flagpenyy.

~ | 1 IRV
" T g et 2 [ i i
Y -

" f‘*@ e Te I

g&?

Db, tned apifier =

e doble tred  Credt n pmv’.da. @  band width
of  Swenl percant ot e eSonat fraquengy  ond gves dfap

s H© e RSponde  cune. let ug  aoalyze the  dovble
toved -

www.Jntufastupdates.com 20



E(p?valen’r oot Br e dp  Sfage.

| |
U’

\' a .
qn Be- T : " Tca R
w2
“'Ng;

L L Ly l
N/ Te &
%m\lﬁg<) ‘ R, Ry ‘)-CQ
HC' ‘-‘J‘ZP wR‘S JV
Vi -
%—&% o 3 étz T Ci’-“
where
Rp = mgiL*’R , R=RollRi

ﬁpp!td ke 1t e ‘IDPU‘I‘ Gt)d. output loops-

~3oVhe
Juot,

= pTatjomip -0

0 =Jwm Tq+2g Tp —@

whoere. EP = RP + oL+ JiDC,

= R+ (1oL g
=& [ [wL. m’ﬂ]

Wy 0L, i -
-1 20 WL _ wJo .
=g [ (3 RP' ~ Wo e el

= R ["LJ wo Ql)]

www.Jntufastupdates.com

21



EhHQ jS @EB :k__L_,
RP | moct Rpl

fp= [ - 2]
= RP‘ [H‘:J@n %ﬁT—%J

8: gtgb - {Eﬁ)
0o £

D 9O, %:Ritjoi g

” o . 8¢
i Zs~R9E+J®2_8(#3]
WSudlly 6= i-gfo <<t hep %‘if%:g.

2p= R [11i289,] = ®

7g = Ry' (W28g] —@
80‘\};08 ® and © 'FC’JF Ib

Fieo ©),
0=juMTa+2g5Th

i\ ~JoM2a =2g Ty,

{ qu"asib'
| JuM

QSU&ﬁ’ruﬁna Ta volle in &0

doVge | -2p2glp
300 T Tyeom +j0M Ty,

=1y EH%S -h]usM]

T.- —dmVbe .
| b awe "&ﬂ@&Umﬁ a VHQ
J - ————— - Jm¥bem
Ton gEs | P s
§oM J oM alufnP+2p25)

www.Jntufastupdates.com

whee. & g the factiond change  aF  resonost flegpency s gveo iy,

22



fon 4@ od @,

:[b - ﬂmvb’o M

G, [Rp's(g (1+j28g) (1+j28'Qg) +®9‘M9']

Ty, = Ve M
G [Rp‘ Rs g H2i8 (49! - 432, Gg} +tﬂ°2M"23 —)

(fom  the ot loop, we have
Vo = EbNCQ_

i
| = Iy x

1
Jweg
~ imYa M
Suaco[ R {14980, 195 - 8Pa 00+

Y =

f“ﬁ VD”OﬂQ 80;0 Ay= VoIV = VUIVH@_
when  8-o0 ab wSonance

(D EaL{ s ) '(-'; Ay = Avlme

|
Al = Av 1eSonanca *

Ay _ Rp'Re' +u2M 2
USSR e [ g0 -1 Paigg e
| [+ 02
| = k'R
| 1+ 2] 8(0r+ 99— 85,0, + w2
RPRS |
]
H9j(Qr+08- u 82,9gt b2 ~ad
o2
where b= WM |
JRokd
Gan tnd width poduet = G8W = M iadornneet B
~ QoW o
&m%[%o'+ﬁé+uﬁ~19] J"RC' 23




Advastoges - ,
compied o the Giogle funed  amplfiar ,he double twed - ampifier g he -
w%llocnina advm’[aa@s

I possesSag o flaHor responsa  haiing  stasper gides.

2. piovides loraar 3dg  bondwidth.

8 provids lage gain  bandwidth  produd:

Ef@d' of (asceding ngle toed  amplifier oo bond wigth -

—> Toder o difoin bah  ovenll  gain , Sever! identical ~ Sfoges
of toed ampiifies  can  be used 0 coscade. The. owendll guin 8 the
podot o e votage qing  of fhe  indiidual  Stges. lg w G
e effect of coSading o dogs en  bonduidth.

condider  p Sfges  of  Simle  foed  Grewit  direct ouphd

aoplifiers  mnnecfed 0 coseode. W koo b he.  mlafive gin of
o Sige teed  ampifier wih mspwt b e gao  at  eSonoot
fiqueney  f in e eguation fom  the

v } |
Avlar ®Sonanaey | T {1+ @8gepm®

S velative g0 of n ghge oSuded amplifier becomag

n ! n i |

- LW] [+ 289ep)%] 5

e 8ds fiquenties Br e n Sage wsaded  amplifler  can be
Rond by @qtnﬁna

Ay
Adlat reSomance)

G
ALA Sonance)

n

"5

www.Jntufastupdates.com 24



o1 1
[14o89epp) 2] ~ &

o [14(289epp 2] M2 = g Yo

o [+ (ofbepr )7 2 o

a ‘ Ay
Alal Sopance) | -

L4209epR) 2 - oln

* S 28gepp = -_h[ o' _y.

rluhnﬂ B 8, e fradionl #@qmﬂ variation .

1
r l.@., 8= © r - ‘P*‘Pr
? r f

Q[P Pr]@e{—’ = i l ':‘)
L otP-R)Ropp = K [om,

< PP - £ L
boot oo fobar

i w aowme £ od £ e e lwer 3ds od uppor 3ds
floquencies, regpecively - w2 bowe,

480

fr -
9QePp 97  ond Sﬂ)alﬂrkd,

Pr-*P—i-g}g@F

Te  bood widh of » slage ampifirs g gen g,
Bilp - Pg_-—‘ﬁ = ('Pg_—-‘ﬁ—)+(‘ﬁr-ﬁ)

= A +- 'ﬁ“
9@ 2771t e N2
QQPP gln_

“Bb\h 'H)

whoe  BW, 18 e boodwidth of Siege  Slage.
BWn 18 the  bondwidth of n Shﬁss’.

25



OBt of oonie bl e Amgfes o0 Gogudhi
= When a nmomba  of idenfical dobe  fned  amplifer glges o
Conpacfed 0 CoScade, He.  owenll  bondwidih o e Syskm I8 thee by
nawowed  ood  the  gfeepress of e Sds. OF the  mSponsa_ s

lincreaced , just &8 when  Single tned  Slages A coscnded. The  quontitatie

ridion  balween e 8d8  banduwidth o n idatticl  dovbe funad crﬁioollé
Copled  OfageS  compored ity e bonduddib 49 of  such a &dsimn @n
be  Shown o b  8d8  bondwidih for

N idertical s’raa@s dowble. funed amplifiers = Ag X [Q?l’—l:]”q —()
where. A-3 d8 tndwidh of Singe Sfge
dooble. tored  amplifer.

Pogged taed - ompliflos -
Vee
% g Te, §L| %Rl _|J:Cﬂ éLQ
HCC ‘ CC. A
i L
A C
&
Vo
B k3 } ‘
gRE Ce 5:92 ?,Re — ¢e
v —fr \'s

e Qv of  Snge tued  amplifier as,

Ay , :
— = . = whoe X= @ 8
Avtat 1egamance ) ‘+9J@%P-P X . Rt




Soce o slogger dued  droos  ompifis e dwo  Sngle wed  coseaded
ompifiers  wilh  Gopocle  resonant faguenties o ved, we @) aSSume
jhcfr ﬂnmsroaa I8 -ued o e -F?ecpemd f+8 ond the other
Sogp -8 we haw,

‘ fri=f+8, i =8-8.

x\he  owall  gainix

I,C'(eoordina 1o these ﬁaqmr)cies, Fhe Seledivﬁﬂ foncfors  an ke gven ag,

| Av |
AVIaT feSomance), ~ kj(x+) ond

Ay !

-

Avldl TreSonant)g — Hjix-i)

T oenll adm of e wo Stges 8 the prdect of  individud gang o
he o ghges.

Ay : fy v | Ay
A RSonaNY) e dad = Ayl Somnce),  Ayfat mSonan),,

- | | | ;I
= . X — = = -
IO K-)  249%-X2 (942 H2)

| |

Aylat 1eSonance) caSeaded \lfg_x%g,HQx 12

|
Ju-yxagux2

-

Ju+x

shgtioiog e ol of x ,ue get
[ Ay | !
Aylal reSonance)

|
aoonded J4+{ 280
1

-—

ﬂﬂb@ép&q
|
"o 1rugdp BY 27




cuqmﬁ?m baftoen  toned  civeorte -

%MM‘ it | Omble tned decoit | Stogger funed _iradt |

i- [No-of fune one. Two ‘ More. than two
d cheuits | |

2 | 9—fhator High figh - moderate. low

3 &alecﬁ\ffhd Wiy high moderdgte low

Y (Bond width Gl Modexite high

5

. ﬁ'&quemu Tad‘n ) | | Tcmn | TGQ'IO
Gain | o
6- [fpplication | RF ampiifler giage in | 2 amplifier slage in | Bond pass fitiay

pdio reopherg idio  IPceNEr

Qmpariion  beheeen  Sgachronously  ond Staggar  onad qmpﬁﬁ'e}-:—

_&H_no_hmmnaltd tuned  amplifior Glﬂﬂgiummd__am;ﬂjﬁﬂr

hSwverd  identical Sklaes of Single -SEngla funad wmScoded amplifiers  with ther
foed  omplifier op comacled i0 | reSomant frequendes  are Seperaled oy on
cendo § ol o S Agporny | amoont cqul b bandoidth o eceh Sloge.

9. e owml! bandwidth 13 Tacer |2 T ownd]  band width e lamar 1hao
thon et of e Single toned that of he 8indla fored  circuit
Croott  alone. alone.

3-The ﬁnﬂnﬂlﬁa of the_ 80?0 i3 18 ’lh’s_ lmanﬂude of e gan i8¢ less
more 08 Comyored o Slogaer oo that of e Synchronowsly  -tued
tored  amphifier. Ciroyf

¢ hp poeebolﬂ i3 nanow. 4. e pasgband ‘38 wider and Plcrﬁar 1han

possbond. of Synchronoudly fonad. ampliffer

and Mg provickg 0 befier approximatior
o e ldeal  boed pa3S.28




O e —— oy od anplifler s Gychronaugy funad
amplifier.

M oenll  bondwldth  Of e SHmbmmBIH Tored  amplifier 18 lower
Hon b of e S tined crt  lone.

Stbiltly  of fued  amplifiers -

P
=
T
~L-
&1
N
TS
09—
oé—o<—>l

wl

Tored R Shﬁe =

fozitre g :

=> The  belwo fig Sows one  vaidtion of  tazatiine circult Tn hig
Orooit, o Gwofl  Vobe of  wricble  copacitance 0y 13 commected  flom  Fhe
botfor  of  coll, poist 8,70 e  boge.

o fire, e infernal - copactance ey Shown  dotted (feeds @ Signal
flon e p end O e col, pont 4,0t -honsigtor bage  and the
o Feeds o Sgoal  of equil  mogoude but opposite  polaly  from he
betom  of coll, point 8 ,f0 e bag. The nedtmlizfr)s Qopagsior ¢y, Cn  be
odjusted  comclly  fo  complefdy iy e gignal fod  through the

Che. www.Jntufastupdates.com 29



dotlge  ad  disadvartoges  of twed  ciwlts -

Pd\ufraa@ -

> ’Ihﬂ_tf (mle%d defined ﬁ@qtﬂrﬁﬂs-

> 8i9ml To moiga mfio d oupul g goad.

->ﬂmd ae well Siled Tor wdio fonsmiters od  rcewars

™ M bond of flagenties owr which ampifleation 18 reguived @ e

varied.

|igackiontages

-8 dhey e dodictes  ond  opadtors @ unng  elements, the Circuit i

bﬂk&d and  cost lH'
2. % e pad of flaguency 8 incagd |, deSign  bacomeg  complex.
3 Ty oo 0ot Sibble o ompify o faquencies.

Appication -

e impoffact  oppliectiond  of  fred  ampifles e o8 llows -

—> Ted  amplifies ae W i wdio eEves b gmplify o paricolar
tod  of floquenties  Br which dhe o tewver I8 Aund

—> Toed  classg  ad  dosse  omphfles e wed o8 an ootput of
RE amplifies i radio "fmnSm‘rHers o inceage e oufpot  efficiency
ard o b e harmomics. - - o

—> Ted  ampiflos ae  ued i adie  fHes Sch 8 law @S, high
oS and  bondpasy o alow  amplification  of Signal mhy D e
desed  nnow  bed.

Sjohonoudly  fuped - ampliffer -

= M oder o oblain o high ownfl  gan, &l dentical Sfoges of
fond  onplifies an ke osd in cosode. The owerall guio 18 e prodoct
of o otoge qin of o individial  Stages. ANl amplifier Slogas

o ofumed fo b identficdl o ke tured o e Gme sfgeency wp



\](,L

7~
— 1
) ’}Af 1 8 >
Vi % E %Ecl
4/ _ RQ E Re =
SN

—

Ted R onplifior  with ozt reuhralization

Negtrodgne  Nevtralizafion &
> e tooo flg Shus hpd ceobodgoe  dreuits I dhis ot The
wohclizalion  mpocitor 18 connacfed  fow e lwoer and of e bag coil
¢ fo et S b he bk of Hp gl
I priciple, fhe  Oreolf Rociond in e Same  noener a3 e
tozeftie  owhaizafion  dredt with e adwnfoge bt e peufializing
copoctfor  deeSroh have  fhe &ppl uorroge acresy

e |

e
L 3g s 29}’@\4 il
V[ € T

Tored  RE amplifier wilh Novirodyne nairalidation

31



Nadalizzfion vy ool &
ese fig  Ghows e poshaigation of [
el aoplifiar Wing  Coil-In - hig druit,

L gt of e ed diult o the boso
of ot Sfoge 18 oiented

for  minimum Coupling | ‘\
fo the ohar windg. :% O
% ._ e

T 19 wound on the
Roporate fiom ond wowfed ot rght Twed  RF opifler uding  coi

angles to e cxpled uir)dir)&g IR e windings e proprly  polanized e
Ud’r&cd& QS L de fo e Cimulcrﬁna crent in HR baSe  chroott will
haie te  proper  phae o camel e gignal - axpled. hroogh  the  bage
fo  ollector 0 mciance.

Rie  Newtwlization +-

g figre  hoss | pec
e Rim dmﬁ of r
peotalization oF g a

comer o opped il tRi T 7
in e s it i /l @% é:ﬁo

whh  ths  amange ment ~
e Signal  voltnges ot 'E; gZC; éﬂg
fhe onds of e und g W o
V2
bde cofl e equal and | 7
s L
af of phade. Ef T «

Trad  RF asing Rie  Newhakatlon

www.Jntufastupdates.com 32



Moggh fepoet

Te  lod mpedance of o unad amplifier g uslly vary Smafl and
b o loge et o dhogh  HS  lmpdante. T8 resolts i a
Vg Wthe  Radback o e igput  tiogh  dhe restraliSing - capacttance
Cp- Howawer, we rgyie  high impadae b b pragnfed o the  ank okt
in oder 1o achieve q hgh @ vale- Thus,tere 8 o mismaleh  between
he oot of e fonsighr oW dud ot e Blop up FranShrme
8 wed o gowed g pobem 68 Shasn in he figum.

Rn IcN
e ——
_J_ e N "2 ’
L == . g
é 2 Li Lo
< 1
i
o (.
%RQ £ e i
T ¢

P P

s  momalh  fechdique  improves Shabilify. e adwitinge g hat Shablif
8 ohowd o al the flquendies uolike rafoliging  fachniques  wele
o Soblly s achivable oer a veny 9wl bord  of  flaquencias . Thig
Toboige  aleo decreases e digomast pobem  of  varlows  Stages - each
ok Gl o be o tuned  wiboot must effbet 00 cdjacent gfoges
wep e cmbinfion  of  mgmaleh and  seutrlisafion  technigues @

emplaryed-

www.Jntufastupdates.com 33



www.Jntufastupdates.com

34



*|Opped  gingle fned  copactiace.  Coupled Amplifier i~

| Vee

v

e TCE 2R =
. |

Toppd  Sinde  -luned  copaditive  oupled  amptifler,

pivdent  dedit o dhe. osfpet Side of e Stage 4.
& 18 e iopt wedsloe o e T Shge.
R 18 1o ootpot reSiglance  of the  28F Shge.

wel) & R T[T 1
| l/ %LQ 2R :’Lo

equivdlent  Clrcuit
Bpession  Br  Wdude By madoum  power  honsfer -
& e fapping point divide e impdane i foo il L ond L.
et t,=pt 8 that L=0-pL |
Apply KirchoPP'5 Vohoge  law (kv
V=00l - Iy —jultg+m)Ty —0
0 = (LMY T, + (R Hoty o —3 !
wherd M I8 the  mutul Tnductarre botfuween 1, and Lo - Bgé‘al\lirg(D%
7= | V|(R|‘+'JUJLQ) a
JOOG (R +j 0lo)+I2 (L g4M)2 35




Hore 121 offered by e ol  repeced dorg wilh  opdt  regigiore &
of Mo mext doge I
7 =% JoL (R0l oot o
= (Ri+j0lg)

= Jol + tﬂ%(L_%MUQ NG
Rit+iwlg.

Bt @y much e than R-
As Ry, The put mSigtom  of  -hoodighor  circuit B slage 8 ko ad much graaky
thon tlg

7, =juwl, + _EDQ{RL_%“MJQ —®

M=k[tly , oo  M=musta Induchince.
whoe kg the coefficieot of  aupling , Sice L=nL ,lg=(-nlL-

=K NLO-nL

=Kt{n-00 — D

Pﬁhfi(] k=t, wo. gt MeL[o2 5@
Stgfifuting s vae of M i o ©

g = jolh w2(u-0) L+L{p-02]2
&

_ 2
=jon, 4 022 [U-2+15-59)

R

=JOnL+ Rig. —> |

—@

e wegistanm. e%divel:d teflocld in G @b e il die 1o
e eSigae & i gven By
gg = W2 (tm+fp )
Ki

3 © e wdishae  comporant, Si-Quies i+ input

the. o Qg i0 Seies  wih e il L my ke equaled
o o wdiglne Rp 0 St @i e ol Rp i3 gvan by

Rip = (L2 [ Ris - 36




S the  equivalenst circatt. i

|
I
l
. ;
Ve Ro |© Rp EL | gf3ip
|
[
4——— Source > !load
1
Simplifog
ey ?Rtt ?
e ¢ /\Tfo
| | i | C
. R—'*ﬁ, S ulj&:t Here  tlapped fumed Gircoit
WO = ._'_.
i

onder e conditions  of  maximom  power  hansfer  heorem, the -folal
egstance.  appeating 0 ot with e il g =Ry

Soce W 8 Sonont  Greuit, aF mmanee, e Iz 9 pur@hd R8Igtane.
for  maximow  pooer  onsr  lzl=Rig. '

Wl
Rop = 29ty
But  Rop = FoRp
op = 90+Rp
2Qpuql = ROUJOQD
R0+U30Qul-
Saving r L, we ot = Rol95200)
2%@&&

expresSion RBr L Br maimum  pover ongfdy L= 5‘; T @0

TS 8 4o vde o L Re maximom pooer randfr. -




|BpasSion o winge  gan and Gand width G dsformined  fn Hhe. Somp. woys
®  dbe B o Segle foed ciredile e bawe,
R dted of &

|2 outpot UOHQ@Q quds - Jimeg fhe wiige  deolped oSS e compigta
col- Iz ot any —I?r@quemH doe o wy 8 gen by

2= Rt | gy - ragigtnce of uoed fopped Greolt

Hj20%
! = —gmV;
| &Jﬂ)ﬂ‘ VOHQEF Yo = M-Z(I-ﬂ)-
e+ by
|
.'-VOHG% in Ac 19— = ~Qmli-n) rb'e >
I
| =—9m (-0, fbe | Ryt
Mo trpy | |+9d6@g
AT wSnece |, Vottege. qin 9
Mg = ~Jmt-m.__The_
Yob + e
_A
A )2

| | Vee

i:c L3 & £ Te L

www.Jntufastupdates.com 38



Lg L

dm'de

Epragdion B L A maimum  power  Hronghr -

fipply kL T e primargy and S‘econdand coils, wo. gat-
v, =1,2, +J9. 29 =D
0=1, 2791+ Ty 299 =@

o 2, = KoL Bgs 7o) 2J0M , 299 =RitRitjuor,

By Saluina ® and @, we gat

T|"—'— Vp Z99 .
220 T 2
Zin = —%— = 2,299 - 2
| 2@
Zin = Zu-g“} .
299

Shgtituting 2,20 and  Zp9 in e cbow  agpalion,

_ Gom?2

Zin = RyjuL
| R+ Rl

Zip = Rijol + M2
Rr+R, L,

B R>>REjOL, D Zip = RijuoLy G2

|

M W e molual induckine M, betugen the colld 6 lamer than
1., Ream

Zip = JOL+t %ﬂ,
t

www.Jntufastupdates.com 39



© 2@, J )

e ¢ uPn2
| €

whor _‘iﬁﬁ"l 8 Mo impdae 0 Guondoy Sde  lefledd o e prinoy

conerfing inductonce. 1L wilh Sufied eSiglonce _‘%f my  be mpregaid oS
|

22

=L
3.
o
©—
: A A
) =0
(=) .
-
]
g
r
Y .
=|

- Kip = [ M:I R'
for  moximum  pooer  ransfer *
R{p:Ro, Ro:_[LIM]QRf —%@

whaie ._‘_:__I_..+ |

g e Load L ae pimowy ond &a_eorﬂond wiodiogs  of e cxilS,
M=Ky 5@
iy © o @ ® , R T IR
- [E‘i%_;]‘e? www.Jntufastupdates.com

- KL
KQL,

- KQL, Ki

40



fan e obve  expregSion, Br o gun ke of HR Ry aod . @e con
dloming. 19 R e maximem  poser hondfor.
e offective Opality factor ie

G = Rt
Wl
for  mwaximom  power  hansfor, Rtt:_g‘l-
%:@ = RotpL
Wl T
"R = 20

Wyl

e qin of Sigle ued hunsfumer  couped  amplifier 8 gien o

ﬂvz-ﬂnr) _S‘EQ__ . Rt Rze
No-+3lbl 11260  Zizpe- 2
Ay @ reSonance - |
= ~qm- e R Ri7p

| Siﬂj+31b‘e 2||2Q9_ - 29?
i A _ [ I
' Avldh wSonance | |+%]EQ@_|'
: Ry

_ |
H\(L(ﬂ‘ eSpnantd) | — . \"H_(—— o2

Widebaod  Amplifier -

—OVee
3Q, JRC
<®l
5 SR Yo
Vg G\D $Re 20c cS: l

—

www.J ntufastuE)dates.com 41




of

>

I

0.

low %a.cplencg

Wide tond - ampliPiers +

Tooed  woitoge  amplifler  baving 18 #@queocﬂ gporte  with  unifdmm

ﬂd\f) or SEQrms uwer'ma 1) {i"equenccd range fom  fao  Hedz o -leng

Meﬂo hertzg -

> Wi bond  omplifiers  oe. d% lled o Video amplifiers  whoe

fipencies  fies  bafwosn  15kHe to 5 mbz.
Wide bapd ompifles e b obed O designd iy HBllowing
oy ot of e CoppenSaion  Techniques.
low 'ﬁeopenccd Covpendafion  fachoique -
B mpoe the oo “frequency ange-
tigh  flequeney  compengaion fechoigue -
To improve oo high frequeney fange-

3-Both  low  and hi(ab noraorvendﬂ CompenSalion  -technique -

%) inprovo_ overdll  band width.

Te wmdn  rasn B e dowoRll 0P wiige i i
ompifie8 i de b he pmgence. of Cupling padior ley- B
mpoi wfoge  qio, e add o parllel  combiration  of  rSBr and
Gopacifor  tRe & ) B Vo and  load R).

www.Jntufastupdates.com 42



A mid -Pr@qwncies, od  bigh flaquencies  cgpacitor  Cp ads @ Q &haf
crott  ond fotal lood feSisfance 18 apal  fo R For low P@q\ﬂnd@g,
Ce 0fd a8 oc ond ol kod eSislnm 8 eqwl P RetR(.

Hiﬂb ﬁ@q‘ﬂn‘d coropendation -

Voo

R

movolest okt Rr  fer wide band  Ampliflers -

T oopeodie e 188 of  bigh flequancies, we. add  Smoll epoettand
inducne. tigey b Swies  with  knd  resishoe (RO i bigh fegoency
Compendation  feebniqoe -
Gan ot md flequency ~ Awig =-gm- Reg.
Gaip of s apifir 8 A=-gp.Re

at md -fequency g Lge & oegligible - S0 Req:Re

Proid =~Gm* KL
A high  fiequendies, Q@'
| where.

"/L*’\I cSH www.Jntufastupdates.com

L= PL-\-J Wlge 43



1}

Rtjolge
RU[1-x0RL Con +i 202 Lgg Cgy ]

Rt JWLSE
R

HJOR g +(-D w2 Lgg Caoy

o JdwlgE T w
OLL-_ ! Re (D:])X
JWLge
= _p__
H‘UJ lﬂrRL
'|9Lsr|ﬂmg o Gorr
we kow  that
Q@PP = wTLSE
Re
where. wy, =
RLCSH
Pogh (43 Qe
Amid w VR
HI{%) - ‘{l’)r%éf
- Mg i (4) verd
Amid

14 (42)- (4 Poef?

www.Jntufastupdates.com

44



	UNIT-5watermark
	UNIT-6watermark



