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;- po.m_ c:J;' t::lp?a‘:-:-\\-e_ ¥Npes. Accoxdingly , Vheze q»z,e_ fwo fypes of __:
: txansisteys namely: :
e LIy el %uqnﬂs"s\-ot <1:r} P-wn- \:ansts‘mt 1
= AD N-P-n %\:aﬁsxs\;o’z_ = qamposed of two n-kype sem’- ]
:‘cmhducka\:s sepe_iq!re.d ‘a\j A Fhin seckion of p-dype as tn E
a4, HoweveA, o b-n-p {rvansistor is Foxmed by Fwe p- 1
seckioNs seperaked by a Ihin seckion of nﬁ‘;fpe_ ag tn Fig. 1. !
o Iplwl——: = =g p o] b
o
Tl Ty 2
1n each Fype of fvansistet , the following peintg may
be neted:
iy These a4 e fwo pn juﬂQHans-The.f?.e;Qotef& Yxansis -
tot may be 223axded a3 a combinakion af frwo Adiactes |
connecked back }o bacl, §
(i) The2e axe Yhvee %-QKmRﬁQAS;,
C ¢i1) - The midd\e seckion-ig e vexy thin \ayes Thig is
. the most impoatant facko? in e Funclion of a Yxansistoxy.
“Adxansishet (POP o2 DEND has thxee seckions o8
20 doped semiconauckess: The seckien.on ane side 18 Fhe
. emitfesz and ¥neseckion on tne oppoesile S\de is, calleckos
H_‘__ﬂ— TE& mivAdle seckian s called Fhe base and Lexms Ywo

junekions between the emiltes and collectos.

Thefxansister has three 2231608 Namely . emitlen

bagse and colleckox . The base ig much thinnes Fhan Fhe

emitres while collector s widen than both . 2uy fok conve -

nence 11 is customaxy Lo shew emitfel and colleckssd to

be of equal) size,
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Theze aze Hhree leads,in crr\-‘mﬁ%xsk-c&. iz €mitlek base

RN B b . :
0V iand col\ec%ot I,ermmcus Howevt’a mheh a TYaAnsisios i Yo

bui Coiinétked D Qv eizcuil we 2equixe fourz Fexminalg ; two
15 ;c.o. Hhe Inpuk and Hwo for Fne ouwrpuk. This <i§%icuaiy ig over-
come by making one fexmine) of vaqnsi_-sj;oé_ common to i
(AiloobhAbpud and, owbput kexminals, The InpuY. is Sed betlween
-, g common fexminal and (pne 0% Mhe othed fwo Feyminals,

JThelouwrput is oblained between, h-hﬂ_.éomeﬁ Yex:minel and

Bt
Fwe 'a.e_mmmha \-EQW\\T‘)G\) Acao—b_dnhq;\ﬂ a Frabhsistod can

be connecied ln a C.\Q_C.U-i,t in toe- fo\lowing Fhvee Wew s

LI CommMmenbase coNDec o o/ sz

( Goop s AT R CemaMon emitle Yonneciion. | . Vdeds,

\ (IO Yy comm™mon collectot gonmecan: ; -~ .

- FASLLWD. XIS Y 253 acieéaydxd .
2 opo AT LOMMER-BASE Conneilion Q;QP__(B.‘E,_.-
L B 1 o i_h’is} ciyvewiy axxkans emﬁht_fh-imﬁ_; s appired
¢ | befweenemittesr and base and outpul ig dxken fxom coll-
S leckes -and base . Here b ASE OF the Yxansistos is cOMMBD
g J,.e'-bo’rh.\npu.k:o.né outpPud civeuits and hence i+ is calied
1 common, BASESENNICHOM & Figit-Shows & common base

S npn Yxansistok civcuit ST e LrEONS fazies
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i £ sz).zen‘t amph{l.c:o.t;on AFactoﬂ Cn<)

T4 is the 20ako 0§ Ou\'Pudr cusient fo Ipput. W"“e“’c

1In & common base connlaeiion, Jrhe. mpbdr cuxvﬁﬁ‘t 15 +he

- ermifrel cuzzent Lo ond ou};—\buj; cu2aent ig +he, Qo\l&ch\(

‘egaz2ent T

“The -ﬁ_q‘r\m e:r{_ chahc;e_ in collectos: cuxkent 4o the

—_— T —

rehange 10 emittes current ab conskant colleckss. base

VQ\\"QC}@. \Jcl?.- is kpown as CuQQeﬂt C!mp't\'ﬁ-\CQ\-lﬁf) ’;QQ\'OQ_J-{.

.,\_

AT " ak cDDS_‘tQ.D_'t Vug
..Q_“_LE_..'._Z R

1t 15 ¢jeas thak cuzzent ampliticarion factos is less

Frad unity. Pryackcol values of x in commexcial fxanaig-

loxs 2ange fxory o-gde.o.qq o ccooen oL L

2. Expy¥ession foa collector curzent

The whole of Hhe emitfex cuxyedt doed not 2¢each the

collecto2, 1¥ is becaugse ag A ¥xeswat &52 e\eckvon-hole

combinalons seccuxing in base axed. a amal) Pexcent

of bage cuxxent qives Xise.cMo2eoveY adthe colleckor-

base funckon.is 2eNvexgelbiasg ed) some. leakage cuyxent

Hewd due fo mMinexiky caxxiexs . Hence; +he hokal cellectey

cuxxent consisks of - G haav

&1y The paxky of emitrex cuxxent which reackhes the

colleckd? Fe2minal e KT

¢ii) The leakage cusrent e

. Tota) Colleckex cuxxent T - o L B
— B 1&3kags SPa

1 emithex civeuil ig 6ptn tneq 1g =0, sk theve ig

—

a small leakage cuvxen) Tlows in Lhe Sl collectoyx

Ccixewdd . Thig 11eqm%e 12 abbxeviated aa 1::3

b = .
[ b

Now> Ie = 1é_+13 L P ep————
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s e The 2elaHon ca). ob, L) can be ‘used o Sina 0 S T R=to.

¥ Choavaclexistics of Common_-Base Conpechion

.« The completely electxical behavicus of q%vc.nsi's-\-o';_ can

. bedescyxibed by stakingdhe intezzrlabon of the vaxisug

cur2ents and vetkaqes. These .a.-e_\a&-'i snghip can be Aispl-
‘ayed Jx¥aphically and the cuzves thus ocbiained arze known

as ‘he chavackexistics of t¥ansisto’ The mosSt imposiant |

- ehaxackexisiies of common base conneckion aze iDpUl Chay-
ackexiskica and cubputichavaskexisties. ;. - o o AQJ
£ 'Lﬁvut_chaaoﬁ{‘s.ﬁc..V._ S St e ;-

1} is the cunve between emitrer catvrzent 1 and emilfex-

bage \IQ\,’\'Q.%C VEB ak col) S’t?_ﬁ:t; g.b\}?.c.}ﬁ;"z.{- bqse-:‘ UE‘}O‘%Q \I(B-

| The emitrenr cuxvent s genexally ftaken along Y- axw's

rand emittex-base voltagqe adong: X-axis, The belswr Fig.g
- shows the 1npuk chasactexishes of atypical Yxapsistod in

[ Ce axxanqement ., ,;r,.;l'-;__:_'(“"'*”*\-"' Fub St Skl = SRR Sl s 3
T e ‘Jg 3T¢ : - e
> . ]
3 2-o— / /
D ;l'}—-*-—‘%*ﬁ— == 2 |
Vo o)
ﬁl LY
g -
W .
T—— s '
e > v)
© 1o 26 30 4 S0 6o 3o B° Neg €7 e

Emiites . Base \eoltage

Fia-d Scarnied wiui vaniSc



ﬂ-\e_ ,ﬁ-o\’\om'mg poinks may be noted Tyom bhese chay -

——

Q&\'Q\msh cs

- (\) “\c em\}\—e-z cuxxcr\k ig uncxeages aap\c\\-j mm\ T

o S"wmt\ﬁCQQQ%e W\é&thQ_bqse\ﬂu&qqe Veg . 1+?§Z;S§“
—F‘r;c\l: \npu.j: aes\skance is \Jexg 5 maly, 7

o cn) The emx\\;ex_t;_t:'z.f‘z.leﬁ"c ks a.l.mbs{; \naepehd; l';{'__o?
co\wc\-ot _\oc:%é. \te\ \aqe Vcra 14+ 1eqo\5 -Fha.l: _e_ﬂ;H_-eiz qu_weﬁt .
is almosk \nciie@.}%ae_m °f coliecen, voltage ]
——=

Input&QSﬁmaﬂce s o CuilGiaS4IRYOAD ¥

PRI S - —

I} 15 Ahe 2atio of change in &mittes-base Veltage

N

"(AVgg) Yo the ¥esuhng change in erml,}ezz C_ufg)z_e_ﬁt (Q-S_E)
- ak constankt cellectoz-bage vol+aqﬁ (Veg) J &3

-—

Inpuk’ ’l&%\_s’m nee "'a 3 A:i'i ak'constamt Nep
. . .77, ; 3 s ' E

CfAS avexy smal Vep 1S Sufficient Yo pyoduce Ek‘q"é;- _

Glow of emitten curzent T +he/2_e.§a£é., INPuY 2esistance is

quite sMatl of Yhe oxded. 0% a feuwr obhms .

- Y HiT D 1m0 _" e R T v 14 s

2. outpuk characteristic: .
14 s e cueve be&—mee.n c_aueq\-ofz cuzrent 1. .and
| colleckor-baseValtage Vi, ok constant emillen cuxsent

- ge Glenexally colleckor cuzz2ent s fFaken along Y -axis
anel collecke2 ~-bage Volrage (Veg) @dong X-axi8: Fiq.0

shows the ouwrpul chaxsactexishces of adypical dxansistex in

CR mode, ,-,,\jt CEAD
> .
=
q,{ Ly
v =
o
) ﬁ_q:" 'LE_ - ')_Nt\
P ( .
9 . -
"; L'_'"'___ -LG- ) \im_k
o | l1g=0 mP\ - A
o
Colleckar-hage voltage VCB (Vollg)
i e —— N
Fig 2
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The !}c.uouomq \poxi‘ﬂ's s be ﬁo‘re_c} Fxom \rhe chaxact-

emeh S

e i) The colleckos cuzzent. 1,,_ Ua(es idith: Weg only ak
ﬂﬂﬂﬂﬂ ——— e R ——— ﬂgver -

Vex\j \ou: \Jo\+qqe.9 (4 L\J) The. '\'YQQS\S\“OK ».5 opﬁ‘fq\-ed N

—

(i) Nhen lfhe, \JQ\U& c’?r \a‘q,;, \s xmsed qbove L '2.V o

e

co\echox c.wmcent becomes consmt\t as md\c-a'red bx,- Skx-

’f__;g_ht hox\hcn\-ql Qun:\'-e,s 1+ means +h<:d( Nnow *s.qzs iﬁc.\e.P——

ender\k of \(ce,' and cle_,?ends prcm "1-19_ om«j The emitter

cu.iz«?_e_n-t flows edMost e.nh*se,lg +c> khe. c,c:ue.c.\-o‘z ‘exminal.

The Wans\skcfz. is adways opexated in %—\'\15 e ion.

) A vexy laxae change in collecko? -base voltage

pyoduces only a My change i col\leckor cuxyent This mneans

thok oubpuk 2esistance is Vexy high,
output J:.esLsto.nce _
1+ 1S the 2ako o:\’- ehange in coucc!rot base voltage
( ANcg) Yo the aesulbing chanqe 1n colitckos cuzaeht (A1)

ok cof\s#a;@tjemﬂ':{e@ CURRE DR S 2220 o =L

ou.tpu_.!:_ esg_s{-qnc& Pl gy wics

Q,O A N X cij;—coné’rqnj 1
JA) Fasedns Lo iSSHCD S R0 f-\lc ......

' Theoukpul Aesistance of ¢g cixcuwif is Vexy laxge jof
the osden of ceverad yens of kilo-ohms: This is nok the

 suapxising because ihe colleckor cusient chanqes Very

| slightly wirh Fhe change ig:u\!gﬁ_
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LY Common r“m% Yer Connechon{c-E)

.---‘—“‘h"""' r"--—"--""-..-_-'—- s
St S

]

1IN common €mifles axxanaemMent iI0PLE 13 AbP\{ey

between base and emitlez and cutput is Faken fxom the

colleckor and emittes  Heae, emitter of the b vansisier ig

Y . B : —-—-—-_._,.___‘____-
comMen Lo beth Inpul and outpuk cixCuilts and hence vhe

name common emitler conneclion, The below Fian L Showg

- E " - __—___-——‘-h
S Lcommon emitlen npn. Frxangis bot civauik

_—

Y £ T B
F T '\ \) de P_C%‘ \Vous:
JHES ol o : \y: T (e ? &4 -
PR 1T 1T ey _\Jg.']_é--__. e Fed e o
H HH—— -
- \13—3 ._ F. ;\-‘;..c'.cr..— 4 ¥ L Mk
, e e e ‘

L. Base Cuzaent amplification factor () -

1N common emivre2 cenne_chon mPui- Cu“r‘sent is Tg

._Qﬁd oui:?u.t cm@&nt\g T,,:'

The 2alio of chanae in colleckos current CAT ) Yo

“Hhe ehange 1N base cazrent (Alg) is known as basge

cu¥vent amplieakien fackss 1o

_-p_

Olg

Tn admost any bxansistex  \ess than 57 of emilbex

cuxxenNt Hows as the base cuxYent
.TF\QxﬁQm‘sﬂ,‘\-he, value

of P is qaenew¥ally gxeakex than 210, Usually 1lg yalue

2anaes fxom 26 Yo 560, This 4ype of conmectian 1s Txeauc.

n“‘?’ used as i+ gqives abPpseciable cURXent qain as well

as Voljage Qain,
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Ralahen between pand

I —— et e

A E:\m‘)\e. )LQ\Q\"iOﬁ Q‘."K.\E.-t be&-wee_h ﬁ Qﬁc_\ 0{ TBIS cm

_ be dEQ-tVE.d as g—c::\\c:u)&

AL
i —p-== —— )
Alg
S | Y, - - 0. A1"— e ——e e Ry
/_nr__
Now 1;_ = Lk 1. 1234le0 g & o B is €8 |
or 0:1.;_ = a1.._,, s i ;o
SLWOSHIUMDY the Valle of G1g i0 exp(l), we gek
O1g - O,

DIVidiDg Yhe numexakor and denominarot of R H g of

exp i) by BT ; we qck

L O/
L - ‘“"-/&’Lﬁ
IR Dol e T3 | e triels £& ¥y i By N0 s o
but o« = Qlﬁ :
el O Rivize s
-::.' I'j‘, e D'(f £ 126 TR efi(3) ol avily Rt : (S)
{ ¥ il ;

1} \e cleaz Hhak as < approaches umiy, @ appyoaches

infiniky . 1n othe2 woxds Yhe cux¥ent qain in coemmaen

emitles copnecHon is very hah. due to Hhis 2€ason CE

axxanaemMent \s used in abouk -gc ‘o 95 pexcent of al
' +‘£-qn=e.’\e-\—c'>_ application |
Expaession fob collecko2 Curnrent
1o common emitle’ c.iw:c_u.;;.i\-r g is the inpud cuxyent
and 1. is ¥ne oufpukr curzent -
we Khow T = Ta® i o5 o e R
o . and Te= REg % 'S.qab. e C_'?-«)
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Put exp.cy iD e 6ty uje,_gf,i-_ y ;__ 125

1= ®1g+®le * Tego L L L L P
‘I_C_—U(. 'Ic.- _— U('J-B s —LC-BO B e -
1 (i o()-?(lg*‘t‘l_cao o
.
s FE S P AL Acms— By
L~ b-ot

1f 1g=0, e c:cme.c_&-c.x c‘_u\s\:{n%- Wt be Fhe cuxxent

to the emitrez. Thig is o_bb*semo.\-&d QS 1c1=o )

T S

(¥ ~N =] L D( CB?

s f

Sube.k—\\-u&-mg the value of Y/, Tepo'= eee in exp.Ca)

ot e B qeio-ae

= B Y CEG

* Chaxactexishics of Common Emitte _Connf.c.Hgt_a.

The impoxtant chasackexisiHes of Hhis civcuwit awxan-

qement are the Inpuk chasachexisives and oUWk put chava-

o i — !
ctexidhcy, )

/—ﬁ

5 70 A ER N

¥
iy

() ce
B _:VE?EI_ . E- T — P _HF-
F__\'._C&.J__ . .. 2= o
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I ‘Inpui:chqthte-tv&:tuC

bC\Sﬁ. cuiient I‘B qncl bqée-

T emitk o
PO e voltage Vae - ﬂt c.ons%—qnt catlecbt em\¥ke1\]&¥d%e

P \feg e i . == — 4

1Y is the cuave ba%wefe.n WSy

—

—— e

"The inpud C.\ncx\cqc’ftr\s\-\c_g o@ CE conne.c%o'n can be

= TR
[vereamined: by dhercisenit-shown in o\bo\;e.\—:_:;& 1. \aeer‘"ﬁ B

1 Neg conskant; nele ) s e O S i S
. e *he base c.ucmca_n.t '13 S-ox \qucus val- .

rues OF Ngg They plok Mwe 2€0dings obtrained on the on me\?h

Yaking T4 along iaxis and Vae QAoNg K ~ax\s, Th:_;:*;wes
- | Phes tﬁpui- chaxackexisHes .ot ‘Neg = const. ag Shownin V9.2

| JTEB Caky.

| ¥ o ‘ 'x’ ',""" ’

S P

I ) ) L_,J/ ’ U

| o -5/,_5‘&@

! ' / = \ag CVOWg) {

| - 6 o7 -y 0.-1_‘ :
I _—F\% e 1

The fe\lowing pPoints Mmay be noted fxom the chavxacke-

 ¥ishics:

i) Thege curves axe similax Yo thaf of foxwaxd braged

dinde cuave.

codiDo s compared fo B asNanAement ity intYeases
less 2apidly with Vg . Thexefoxe , inputr Arsiskance o%
e CE civewi) is Mighes Hhon dhat ofccB civeud:

TEOPUEREBISVANCE =T W L bab O ASDLISE g5\ |
1k g Yhedaka of changein base:emil-ex C&VBE)\M\W‘\’N

\._\\"__‘___
I fo'Yae chang o base cu¥xent (Alg) ot constant Veg e

me 'b_es\sk-o.nce, 25 28 L-@- o '&-VE.E e "c'il:"c_i:aris-i-'m\'{': s .. |
¥ 41y -

-

Q\que of inpuk Aesistance ?oﬁ ‘o CE: C‘““-‘“+ s of
the oxdex of few hundsed ohme,

— Scanmegwiurcamsce
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?. Output cha‘a’at‘.’ce-ﬁ.\s-&:\c

S 1E 18 bhe cwwe. \aa-\rweeﬁ c:z:uec.\-o’z .

cotleckox — emiti-en Vo\\-qq‘)e. \Veg ok constant base cuzrent

The oulpuk chaxachexistics of CE civcuit can ke dvawn

C L With the bhelp of c’.t\{(m’; ghown "™ Fig. L, Keeping he base

cuxk ent 'LB fixed ok some voltaqR sayq S MA, note The Coll.

ectox cuvve_n—t 1, Fox vaxious values of Vee . Then PIeY the

meadings om @ a¥aph, Xaking T on ¥-axis.and Vee Nong

% -axys. Thig aives the oukpuk chavackexisihe of Tg =514

| as showh 0 F4g. 3. The Yesk can be 2epeaked for Tg=1lo

urRrent 1. and fhe
-‘_\_\_-‘-H“-—-_
_.________l_-“\‘

—

A to obiain ihe New owkpuk chaxackexiskic as shoewn fn

Fiq. L. USing similax proceduve, a famiy of ouwrpwt chava-

—

chexistics can be d¥awn as shown in Fig, 5,

In le T }:Lr_ pere A% /F\l"- Craby)
e / e TB.. 20 any
\Juﬂbc T — L
\J J{ a1l F =
% o i '7’f’f Ta=10 | [ e
1.2 S & pch =
Lo : i DA ! IR ——IG' ECLs
I [T'_ . S 'n..__: i ¥‘-= = o ' : i : : -
5 W Vg Ly Ve e s
I F\%—. {5 ; : EXTF g o SR O F}:‘%«H = 2O 5 ] Fq‘?_s 43

~ The E—ollo_mlng Poinfs may e noted Fxors dheiichasact-

[ E‘.‘Kiﬁhtlc-ﬁ.'; Sy ‘ B B | EL B

- v L

¢ The collechor Curaent Ty Vavies with Vg Fox

Vcg between o and L v ool -~ ATrea LR collecton
- - - s =¥

LeU¥¥ent becomes cdmost conslant ang PR Py e

of Vee. This value of N

Upte which collector cuvy -
ot T SROOIES Lk \'cs is calied the kpee Voltage

. the 2eqien abwe knee Va-l.‘:aae_ :

I L

aedlilieud willl \.:ijllJ

_—ﬂ.———"""f
V= opexatred N

N

1Sc



v bl Faid. Ym

a3 ¢ii) Above. knee vonage S T T T conskarnt

L ¢ifi) Fox cmj value of \ICE above kneg\muqqﬁ T

- | c._c:\\&c%oz Euxyent. T, is qppwox.mc.kmg equal +a in

CJUL‘tPui: QQSustqnce _
'LJr is ‘he ¥alio of .

(A\'CE) ‘o Vﬁ'ﬁ: Qhahq,e_ (Ka) c.onaq,

——

[

L _ Fot «uxvent (AI.:_) ok cong -
. \ank 1g e : | —_— . 3

D . &V -‘_: .-__ ) -.
- _@?u.t_f:.e.s\% fance, %, - T ¢& op coRstant i -

- AT,

e ON'PLU.’ ".r.e.'e.xs.\-qnce. oﬁ o ce c.wc._t.u%- 'S ke.ss \—hcxh \-hau;-

of cB c.mc.m{- The: \JOL\uQ, is u#— %he, mrde-?. of So 'k.JZ_

- L1

»* Common Cc\\echﬁ Conn"ﬁfiaf). e P

: 10 common coliec ol danngenmaﬁt P mgm.k is a-\:\:h e_d

between base and colleclor while omrpudc s *que.r\ ‘oe.\-wt'en

the emitle2 and collectox. Here, e collectot Vs c.ommtaﬁ

to bo¥s input and oukpul Ctvcmﬁ-g So Yhe name c_omman

Scediirieu willl bdlllsc



L

cirCuxzent amplification factoz (V) - -
e ]

T common colleckox c_wcw{— mpuk ouv.ve.ht 1S the

—d

—_—

~lhase cuwent '1'.‘3- und output C.uv.\.ceht 'S i—he. em\\-k-ev

: b
i g ajaFa

cuxxent 'LE

" The YC\‘n-o oi; c.hc.ncge m e.m'\-‘qe:\c cuxxent (ALg)

Lo Yhe-change in Yhe base cuxyent (A‘I_,El 1_53 knbwn ag

cuxxent amplificaron fackox in common coleckut CCc)

oxyxangement 4L .

T
Bt

] by _,‘ . A-I-B i gt

L J " o F

This civtuwi} provides. oboul the same. cuaxyent qain ag

the common emitl-ex cixawil- as ATg = AT, . Roweven, R Volhﬁe

gain is couo.\-rS less thao 1.

. Relation belween Viand X -

: ) AT—&_ . | 1 AP
* : 1.;’{:;‘&1‘:- __ gt ,(_fl_\
g S f’:\ =g D ;I'E-' il s

Nowr- T2 Tagw : PN

5 Alg = Alg* 8T, - o e e &)

A-.I-& = A-I.E l—' A'-LC. - - - — e T |\ Cq]
Put exp. (i) Tn L) we get
= OLg

Dividing the Numexakex and deheminator of Rw.s. by

Alg  we aek

! Alg_ i
- _ 8 =g
Alg Al 1-
T X S e
Y
j 1< - sy

aedliiieud willl L,arﬂSC



(_li) EXPY&&SS\O\“’ Low C.oLLecto-z'c':u-'L’z.eﬁE :

We know : A e e
A T

N I T

PN o N —

e s —

Te = Tet <Ip + T
Teg-XK1lpg = Tg+1

<20
T'E“{‘-‘-“‘"“‘)‘“‘: 1 BT _Lq;o
e \
L~ 3 -

Compaxision of Transistox Conmections

Tov

| No. Chayactexistic |comman Base E""‘{,}:{ﬂ,e( kY
L.| Inpu) vesiskan- Low Cabout |Low- (abouk Vexy high
ce; . Vooaoediol sid doo-)iosficr iTs00) [(about TSak L) —.
__ | % |output 2esistan+ vexy h\“a:ﬂ : T—I;'gh ( about |Low (about
1 e o 2ioviod [Gabouk doak®L)y:f:  _haden), . S5osL)
k_______}-__ Voltage: gqain. = [abeuk {56 | .about s00: s lese Ahan L
‘“----L gcuxxent godn ‘Less bham 4 Hiah dRY | |[Appriciable
~1 5 |Applicatans | Foxhigh Fxeq-[ Fes audio | Fox impeda- _‘
. - T [ ueney applicaf fxequency ([ nce At
Kﬁ—H_,_____ Jiiong i >poiie _-qpp\ica\-\‘onsv' ngi-
i _
T , |
~ -
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B H‘gb‘a‘td Paxamete

5'. e o B N

"i’,_) i 3-'3 Y‘)Q "J‘lr-—\m %S

=
S § ot

Evevy linea cw{cw\- having input Iy oqupqu kexmi-

nads can ‘oe_anod\\{s,e_c\ by four pa

ok GE <ameyexs (one Measu

me(‘)SfGF}\ES% ) Ccalled
.—____‘_-"_'“-—

xed in obhm, one in mho and fwo A

hybyid ot h- \DQsame¥e¥s -
Pybyid means mixed . Since ¥hese paxamerers have
X i, -

mixed dimensions, they axe calied hyb¥id pavameyers

_—

Conside2 the Ywe poat Nrlwoalc as in Welew iy 1

?
N
Q
N

- A FERARN . . AP TR

v o] NETwork ] |V

Figd

" EE——" -

‘The voltage ek inpuk pox and the cuxxent ok Hhe oukput

pork (s kaken as independent vaxiables.. .. -

T2 Mae .volkage ok poxt 1-15 and-euxxent ak poxk2-2

. axe yaken as-dependdent  vaxiables , we can expYess Hhem

in bexmal &% TcapdNg baties Scbs i
oAV - 3 I fVlh = h"'-‘I“ ";‘ h\g_w.:_ AL o e Wt TLY
oo G0k T gy BV ANy mres e ()

The coetficients in the above equq\—{oﬁs ox<e: called

hybxid Pasametrexd, These pm&qme*ﬂs nave & mixtuse

of units 2athex than a sing\e unit such ag ohm 04 Siemens

¥ DetexminaXion of h-pavameltexs

e || SIS WSSERT! B T

The mojo2 2€ason {63 Yne uge oi: h-paxamelexs 18 the

Relavive case il LWhich They ‘can be menswred.

___-________.-r‘"
¢iy 1§ we shoxd-civawid ‘e oukpul Fexminale , Vo=
_________/

Putring Vo= o in ea® (1) angd () we gqel

2 B Ly * b R B3 = o T % hy, %o
o= \f":-hlll\ ,___—L’L: h':..".‘_\ + o
by = y—f- tev Masa. L bay= }- bov v, =
B 1,

aldlilieud willl bdeC



f___;__,o_\.nd. h, . = L .&@Fjﬂ__r:_o___J:c, ___o_gtpui;&b_ov\—e._d

Now we see the \:h#s\c.od me_amrug of hy and hao, . Since

by 1S e 2akio of Uo\*ro.ge, and cuvxent (A Vijq )i

vs ab impedance and is called “ippud imprdance with

ourpul shoxted | ‘:‘-ir\ﬁ\qv\q s hay is Fhe xako of oukpuk

and IPpUr cuxxent (1o Ta /g ), it will be Aimensionless

and IS caljed cuxyent gain with oukput shozlred.

Lo Y ARG f © Fhersiwe H:"-P'.aécai-ne;%e.{s;f HE. iy aind hoas

can be found by making . 1, =.0, This can bedene by

keeping Ahe inpul fexminals .cpe.n L When T, =0 The cak

) and 24 becomes

I o

Vi = h"xo + e No . 1o T Bag, Ko F Hea N,

N, = aN, F Ry = DagNg
: = L ‘:'.._\"| ; . l__b -, 19_
' A N < - e
2
N _ fox X SH-J.e inpulropen
B = R =
Va
land v - Ta  fev 3, zo L-e fnpukopen
| L \i'q_

-_-‘___————

Since My, is a sakho ef input and ourpul volFages )e (-V'f‘v'a,)

ik ig dimensionless and is colied “vyolrege Feedback ~<aho
__-_-__-__‘-—‘———

wikh inpuk Fexminals open! simlaxly, bq_q_ is avakho oFf
oukpur c.wvce_h{- Lo ourput volrage (12 11}\: ) {F wib be

odmittance and is called “ owkpul admittance with ippuk
‘fexminals open.”

-‘_‘-‘_—"_"'—-—H
| The I pPaxametexs avxe qenexadly wxitfen as
. o
bu= by , b= T hay = hE oand haa °
o L INERE e, o M | - _inpuy iMPedaﬁCﬂ__W_iﬂ)__.L‘*i‘L“t__

= I, | Vazo shoxed

sedlilieud willl bdlllSC



23 T 1
—--...ﬂ,%'.r.-.’- ]
Loy

Lo M | g _ Aevexse Volkage 9ain wikh inpuy
- Vo AR open ' <
_‘—'—-—-—-_.__‘___\‘1
oY Lo J;c‘swc;(d cuxxent aain WS 1
f g o \'\J‘ =0 oulpul 5\"!0‘(¥€C|.

Cowrpul ad™MiHance wikh

inpuwl optn

% Ana.\!sts of, ca a.mp_thelz usms ke pqmme-\—us

The cikcuid diagxam of ¢ amplifies ‘and its !—~mns~

conduckamce: model - is shewn .in below ‘F\% L and Fig. 2,

2especkivery 4 -
- " IL..
i - - ok —E"_Q +
i . A
o 1 i \ - Q = .
— [ P, ) RL : \ku
4, el
@ - =
. (¢ =
el i = oI i L
= ll —d L
Al = -
£ ‘ F‘%i i
1 2 2.
0 < -0
g s = S ™ 4 A
[} ‘; LR
U, 3
L hie [Vee (W)g y - 2 R o
_ . L T _
F ‘J" - B R
4- o = o= = - ! Fy [}
(- % o foig O o ne
g —— e | W i T

Sc

0dIIEU WILIT U



Fxom above Figq. we can expyess the oukpuk voltag e as

| D AT Y s eden
i | S— b L. i
1 = = AmVi R G VEE Vel
L T A — e
- . Uy = - Qqm Uy By - _
B = UO s ‘D -
B * U, A Sl rf‘\ =t === —-——-——E
r-"_-_"_____" o’t ” SR N i l)
- A, = -gpRy? - >8--.--
. The above &xPxessSion is Yhe velvaqe qain. =
i bl Twedunyehtei)d A Nowd s o e ssci39 [n o
T = %vae CE By S Dl F< 1}
K. 1. = \"f-& T (7 FmVbe = \"I"e.llo b
J ic >
I Nie
e A = = o b 3 |
L I‘b <
. The above €q" is an expxeSsiod fo2 Yhe cuxxedt Qain
The inpud impedance 1S a xakeo of inpurvelrage
Yo ¥he inpul cuxxenkr Fbhus '
| . R = O _ Ye - hie. Ly
N | ‘e 1. Xy
The obove ea” is an Rxpression Fod vhe inpul impedance
. The oulpud impedance is axaho o ocubtpulvollage
L to tbe owrpuk cuxxedt . Ip prachice, the oukpLd poxtis
L sbunted by la¥ge aesistance 1L _ Thug )
N Noe
| Roe . 2 _ 5D
- — Noe
| The Powen Qain ig dedined as the pyoduct of the
- —— vollage gaun and cuxxent aoln Magnitude , J<

-
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IR P : ' v i o & 9 ' : 1 .-
1 pesiex gain = fAvetAre - —

Using equatrionN 2y and (3), we aek

g ——
¥

7= T - SAP
agm L h};e

i = Rrbee .
- L P.G. — hqi*'- 2

k bie

L | Recauge o% Yhe \creﬂ_,e cusxenNt gqaun \Jﬁﬁqm
| and Powex qain CE.amplifiexs axe widely uged in
| vaxiely of opplicalons, sitelE =
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