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Bewce the ootpot‘ thosnactenigtics of CE Ccmfi.‘a\n—lo.p,cv)

Show a Lomaan sloFe wheu Comyo.ned wvth ¢ Cmf-"du—

~Natiown .

The OUEPOEt  chanacttenistics  hove three ‘heﬁicms
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@ Active meaeam .

() Sayvnatiom R \on -
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The trnonsistorn s Vén-‘—uq\\d o shomt  cdincuik  n

W gtate.

Tnongiston Porameten s L —

the S\DPG’. of the cE CI’LQ"'\&C‘I'eﬁ—L?SHC,s will 8NQ
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ce cev\(i{@ona\—%em MNeans the collectrorn
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Tokal Emittest Cunnent
We know that I, = o T + IQBD
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t—ol I— ol
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Tz is Jeduced fnem loopA to Zzene.

Ovtpot chanactenistics

The cc ocokpdt  choamactesistics ane plotted Te

Vensos Ve, fon  Sevenal fired vaues of Iz

We Know that twe cE ookput chonoctenistics ane
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AT = AT, + AIB —_ @
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BIT sFeci fFicationg '~

In  diffenent cconditions Such as  active,
Scotornationn  dwnd cut-0f ¢ thene one diffenent
Junction Vo[faaes ., The Juwnctiow vo\koﬁes fort a

. 0 ~ .~
typical npn tnansisten at A&sc  dne Ve w
the tabvle below -

Sat BE Sa t+ BE AlHve BE utin VBE cotods

St 03 O+ O'q' o5 0.0

Ge 0- | 0-3 0.2 Ol -0

The Jovckion veltoges M the above +table
ane QPFnoPr\lqire {fonn.  awn npn tnansiston. Fox
Pnp +tnansiston the Siams of all entnies Should

be Nevensed .







TRANSISTOR BIASING AND STABILIZATION
Need for biasing

Operating point

DC and AC load lines

Bias stabilization

Fixed bias

Collector to base bias

Voltage divider bias

Bias compensation






Intnoduction :

The thoansistons ane Vsed I o lange Vanieky
of applications and in ooy ways. To Use &
tnansigtest i any opplcakion , it 18 necessony to
Pnd\l%d& the Sofficient Vou—cﬁe ond Ccunnenkt to
Susitely ON  ond  to  operwate  in active fﬂe’d‘\m

' | st - This
> ] fern chanacteristics
(Lineo:r\> of S tnansfe

o)

priccess is Knowwn oS B\as\v\d .

)
c—————-ﬂ
Qv #l

2 N L x X 'O -
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() ™ Py
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_ peax
: | l/ /"—-7% CUPFQJ
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F‘a: Different levels of bigs‘ma,




In  othen woends bmsma mneans pmv“dtv\@ o. fined
on minimum  amount  of the curnent wuwkeh  weuld
£low -Hr\ncodl'\ the tnansiston witw the desined fired
the Atmansisten Junckions. The propes

V‘o[{—ode aCnoss

Valves of these connents ond Vol’cOﬁes allow o
tnonsiston to won kK in  the Linean ‘?l%\CM ond
tt omplify the weak S\‘ana\ :Fail:\/\(lulLU.

the faithfol amplification ™Means  the tnansistx

Mmost  ineneose the mcxavwcude_ of the Signal

._w“k\noot c_\/\avxa‘w\a‘ ;ts SV\&PQ‘ ( Shorawv  in {—1@ Ca)).

Need fon BT&S%vxa V-

—

wheyy own a-c 'iV\PGt‘ Sancﬂ is oPp lie d

to the cincoit  showy in ,F.“@\JA.Q balow dunEV\d

positive half cycle of iv\PqE the emhkenn base
. 7
Jomction  becomes fonwand biased %esultrd dn Connént

flows f£rom cmitten to base then  base to colecton
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])umvxﬁ the nedak\‘ve half cycle of inpot, the jonetion

bocemes Jevense biased SO no  cuonment flws in the

Cincuit  9esuits v v)eaod:{ve ho(f cycle (4 vot CW\P""F*QC!
The ﬂesol’mut—' cotpo% 13 cm{aith;u\ 6T c\\s’con’ced-
the

thus  +o  obYaiw foith g ul QmF\EF\“Co&?UV\\,

followin@ three Conditions mMmust be satisfred.
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fonwand  blased ]

&>TL\€ collectorn. -base Jguncthom sl«og\d be Tevernse
based-
‘79 Therne should be FnoFefn Zerno 5‘@\&&\ collectoa
connent . '
The Preopen flow 0{1. _zeerd S?@v\ak de collecton
commenk onmd i@ maimtevionce of  propen collecton —

emnitlen \[oH-Oﬁe doning  the ,qusqae of Stanq\ (s

[N \ !
Knowwn a5 ‘trnonsiston _b‘\chWﬁ.

OPQ.TLG.E\\VES PO\\V\t S

Iw onden. to predvcee distontion - fnee

ovkpot in amp\\‘{?—ren cihc\)?tsi'ekg SUPP\U Vol-tOﬁ.es

ond Nesistonces ta the cincuct Mmost be sui’cab\a

choosen. These Voltoges ond resistances eskablish .

ond CunIenkt Tegq to

o set of d.¢c Voltoge Vee &
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These V‘oLEOﬁQs ond Cunewnts oaxne cead degine
grieseent  Values the  point ok whith e
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In tnonsgigtomr. €ihcoit cxvm\ds.‘s 69,”8,[&“0 e 1%
f"ez(tiﬂed +to determine the value 0}— T, £fon the
desined Valve of Veeg . Fnoo +the load Uwne metrwogd

Adegined

We (ov1  detenmmine the Vale of T¢ Lot any of Bae

. N e CE
value of Vee + The ovkput chonackteniiskics  of

Configunation s Shown n 'F“@Cb)"

App\d KVL to thwhe oo‘cpot ancot Ve e
¥z,
Vee = ToRe + Yee Re
- - T .
Vc(,_‘ pou \/C('_ —C RQ vee
> 3f the bics Vbl'\-&ée Veg i3 Suvth  thatb — X/
the trnonsgisten s wvot Cc-nductivxa +thewnw T = O awnd
VCE = VCC' ° T'/\Q‘h e'FDhe wl’\ ewn IC, =6 P VQ E = VCC +MA
Pemt is .ple Hed own the ouvtpot chosackenistics

as Po?n{— A

- \Y) ~ thewn Te =
317 cE (@] e
ﬁaenaﬁone . Veg =0 , Ic= Vee ., +his Point 18
Re

P‘Oﬂed en the ootpot chonackenis tiecs as peoint B
The Lne drnow ’c\nnooa\r\ the se FOW\’CS T s‘\:ncxi‘ﬁht

.
Uwne col\leq ‘doo load ,L_“’_‘_Q

PR
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& 9t Tg = ©0:2VNA Assome B =100
T )
we know Bz =& = Te = BPTe
I
I, = (00 X 024
" Nee = I . .
c¢ ¢ Re + Vee (Asgumg Vee = 10 v
V. ‘ RC,:"ZOQJ'\__
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defines & . Poink  Madked o8 § o the

C’mtpot chono cteras ke s:
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In C‘QSIOY\\\Vﬁ & Cincuit , @  Ppoint O the
Lead Line (s selected a3 the dc bias Ppoiwnt
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applied.
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of the Dc tead Line.
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choesew as the mid Peint




Ac tLoad Llwne ' —

= the dc Lc;ad Gwe g drnoww w
Sigwnol s app lied to the CiNncui

- af owvn oc srﬁv\q\ i3 QPFLiac\

voltcxae_ s C\/\cw\@ed, hewnwce we
Line called “ac load Lline’

— the a-¢ load tLine Cawn
on the oOvtput chanactrenigkices

a-
value s of I, on d Vee whewn

i% QPPL\Qd~
- The priacki cal b?qstwd cincul b

i3 Showw in F\‘auAQ below .

—0 V,
Te ce
R C
Rg ¢ Cc
Voot
~
Ry

et
rmep

-{—\6Ca) 1 Prnacticol <CE€ .(’*F\F\\"F;Qm

To  obtaww dc ecl})iV‘&)wa Cincu: b
o chFac‘itcns actk as

Zounce Nnesistance ond

mcluoded n the cincu b - thos €he

\ . N 2norav
E’cvﬂ\/c\lent de  Cowneurt 38 \

Allasrn

thewn +he cellecror Ccunnewt oawnd collectorn €mi bty

be defined as Une

WLt 8N es the

open cincuited and  Baos

lood Hesistante Ry is

hew noe Inwpot ac
t-

€0 +twe cinncuttk

obkain o load

in CE Ccmlfa‘aum Koy

FVee
Re

Ve E
A

‘C;@C@: DC equivalent

Gneui .

assume all Ehe
a-C

no bt

nesvitankt

belaty . wn WL‘@CE))




PRV

J(—\‘a(c) shows the ac Equivalent clincoit | wlieh i

obkained by ﬂemovmé. a\l d-¢ sounces and Ctssm:nd

bhat  bwe capacitons act as Shonkt cncoit.

Rg3

3

Aften e\hqm\ws the d-c¢ lead Uwne | the O?Q‘T\CL'HV\a

Poinve 8 s ’Fnepgm\d lecated at the centemn of the
s 18 ¢ onden

d-¢ lead UGwe. This ePenQ‘c\V\S Fcn\nb 18 chosew

ol the eincuoit

pass -H/\:noua\f\ the

Hewnce
S%awo.L Conadition

Zenp EV\P\\E—
G- load . Line shouvld also
Openatring pPoinkt § -

The effective o-c lead nesistance 1% 8?\1&,\/\ by Ra.c

Ie CMQ)
A p ICQ + VCEQ
Ri'CX*C

:Eia(:_ci}: d:c and a.c

I(_:VCC— CLC Lc
= 7 : od {; .
e me- Load ULwnes
g BN
d-¢ load
Line
! B
. . h ) 7
VCEQ Ve = VQE: VIC_Q vCE CV)

Vee& + Te Ry,
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A
Veeg = Minimum colecton Velroge to maxe e

Propen  knansiston bias fv\a

cq = Minimum Co\\ecteort Cunnewni +o ™Make &whe

Propen.  tnansistoa bi&sh«ﬁ.

Te dsaw on a-¢ (aod LIV\QI two  end Ppoints
(?e MaYumym Yee O\Wd N\b&\_ﬁm\)m IQ> arne ?‘lQW&Qd-

Maxaimum Vee = VCE&‘ + Iﬁ&l ?q.c wuicin Locclkes
7

the point D on  the Veeg QWis.

L'
Moawlmoes T, = T + _cE§

whicth  Wcatesg ¢he

Poink ¢ (oe) on  tne Te QWS -

By JDMW\& ¢ amd D , ac lead Uwe cp i3
constnucted .

we i less
As R, » Ra.c , +he a-c leod Uiwv S

steep  thaw e ac load Uline.

. s eno we hove twe exact
whewn the S\GV\C\\ 5 Z 7

d-¢ Condltions. -~

D X : tha t- twe
From -t\,\ o jC;O C (_3 R \S e\ eacn a

load Uwne
ntenseciion of a-¢c and o-C

the GFQ)‘[Q{-\V\@ ,,“PO‘\V\f 8 .

——




Stcxb?U%o\{ﬁm/t :
—_—

The Mmainteviawvice op OPenQHV\G Peimt Stable

s Knoww as Stab‘)U&qE‘\U\/\-

Thene ane two factens which ane Nespows bl

N u . l/‘e Oﬁe
cpeho\:\w@ Pom’c. T™Mey __

fon s\:\;.(l't§V\3 the
D The +tnownsisten panometesn ane tempenatuvne
dependent-

9 When o tnavsistesn ig Neplaced by awnothen of
Same type thene s a (wide Spnead n the
valves of tnansigstoer parnametens .

13

So, Stqbiua,aticm of the openating Point

neaesScmg due to +the Fo\LouAW\é 7easons .
D Tempenatune dePenda\naQ of ZITc

2) ITndividual Vﬁﬂi&*cicms ond

5) Thenmal ﬂunqw&b{ .

D TempPenatune dQPQWdQV\C_Q of T

The nstobility of T s pninupu\\d Caused
by twe _,Co\lom‘\vxa thnee Sounces.
D the == T, doubles Fon evesy e mise

in tem penatune.

i{) Tnenease of B with wenease of tempenatuae

N v t  Q.5v er ©°
1vQ The Vee decneases abov EwmMy P ¢

v&&m? eratuné.

UAacnCase '\




Thenfysk  Reramet

I‘ﬂd ‘vidual Vaniations '~

—

When a  tnansisten. s %eplaced by
onpthen  transisten of the Same type , the
values of B ond Vgg 4ne not excxl‘.%ta the
same. Hence the operating Peint  is c_b\cmaedﬁ
S0 it is hecessany +o StqbiLiZSe the GPQ”QHV\E
point imnespective of individual Vardakiowns

in tnansistort Pahqme{-ens.

T‘/\Qnrﬂq\ hunach-xa C -

Depen d‘\vxa Vpew the Comstrwackrion Of

a +trnownsizten , the collector jomcreon Can With-

_stond mawmum tempenatrune. The ?’\omgg of
tempenatune Liecs betweew 6o ¢ to loo ¢ » forn

N e o “si
\é}' C" Enoansigton awnd (se® ¢ to &8RS £on
n n + t n n D ses beyond
€ si8to s} hWe +tempenatrune incnea y
anss .

L g & 3 \ , OVCT: | l’\Q_
5 hew £ - Ernansistont buvrnwns . T
3 twe 't
nJ 23 rempenatktune
: 5 L« twe col\lecko JUV\L-E\D‘V\ P |
AN e a {-;

¢ duve o thenmal %Unqma6‘

whew o cotlecton connent £lows tn
“ .
o o
e, (t38 ‘Eempe‘nqt\an
Fromsistern , & 1% heated i€+t
(eN \ ]

1 n o

N ene0sdes- This
co\\eckobn L@.cxKOﬁO_ conrent also ua C ¢

fonthes Uacneases +he trangiston tempenatune,




Cowseq}kent\a thene s o funthen iwncrnease iwn

‘ col\lector LQ&K&&Q connent - the GLQL-(q;v\ becomes
comulative o6nd the Htransiston ™Moy U\fvimqte\d
buonn oot . The Self destnuckion of vnskabiliged

N ]
tnansiston 15 Knowh 43 thenmal ___%%U“Qmad

— >  The ~{-‘oll0wi\f\6 two technique s ane wvsed

fon  Stabilizatiem.

@ qubitt3&£—§m Ted\m%es e
This technigue Cconsises of 4 ]'

Y Y N ~ . n‘q.k"cv\ 0 !
b\Q6in3 cincu t whi e\ penmits a Vvaniat L!

[ 3 ol . a\moskt
base Ccomnent Ty | 3o os -to maintewn & '
vaniation ©0f Teo ¢ B ond |

i
i

constoant ‘wwSP‘\te of

@ ComPQﬂSQ«tim Tec\f\m‘,%es -
Iw this -{'ec\f\vx‘icl/ute , temnp crnotune Sensditive

diodes , thernmistens and

devices suech as |
suc  devices pPnoduce

Somsigtens erc  ane vsed:
: ¥ soctwh A

c’omPehsos\:‘\V\_g W:Woaes and cuomnent WA

; maintained

woy thot the openating ?0\"\\‘5

stabl\e.,
> S%qb\\\{g Factons \—
Svece . thene gne thnee Vasruables

whieh  ane tempenatune dependev\t} we Cawn define

thnee sStability factons as below.




D S ¢ The S&abx\i%—_\; factorn $ s de Lrned o

the Natid of change of colle craon connent Te
- +unati

Wi EW ﬁespec{- to the Nevense 3 rewv

i NRrE Constawnt-
comment Teo , Keeplng B and BE
DT, 4 -
e S - c = Te
T
B —C0 Fa IQO F, VBE = CG_V’SEQV\-&‘
2) 5' e
S 7 The  steability  facton & is  defined 08

the 9qote of dr\crﬁae of T, with Aespect to

Vae KeePivxa Ice ONA 13 Comstont i-e,
Si _ BIC - A Ic
- =
O Vee D Ve B, Teo Comskamt.
3) 6" * h s N . 13 ]
. The staxility facten S i3 defived as

—

the %ote of c\r\cx\nae_ of T, With ﬂQSFQd‘ to B,

KeePinS Teo ond VBE censtant . €,
S” B IC Pa) IC '
R P T a B VBE, Teo Comstont.

Icleaud stability facton shouvld be Pe.n(ie_ucla

Zeno te Keep oPenaHv\_g Pomt Stable. Pnaalc‘\ccu\d

Stability focten shoold  hove the Valve as

Minimum as Poss%bLa.




Denivalion o©of Skability facton -

Fonl o Ceonaown emitter Co—nﬁavnqk\m collecteru

connent i3 5‘ven as
IC = F}) IB + ICEO

= Tc = B TIg ‘+(l+B>Ico —> O
[? Teo = IéBoj

Diffenentiabing equo¥ion @ wt Te, Keepivg B

Cen stonte e 5Q“
OTp O Tco
\ = CH—B
F 2T, ) 3 Te
‘ T
‘__}3 DIB :.<1+P> ?Tceo
D Te 2Tc
> o= ("B
D Teo - I -2
2 Te .
_ i+ P P O
= Sz —
2Tc

. 1
To obtaivnn S o ol s”*_

o ger §', meplace Iy intenms of Vme
i dtandand equatiew of Tc -
Y . ‘
To 58{' S , Diffenen Bate QW«LCLE‘G’V} 0{’_ ITe Want

B, aften ﬂePLQC\v\j Iy in tenms of Vge,




MetwWhodsg ©F Biastw Ko

- ©
.

some  of the methods Vsed fon pnoviding bias

forv o tNansisten ane a3 follows -

‘) Fixed bias (om) base Nesisten. method -
2) collecton +o base bias (n) biasing  with
feedback Fesistor.

?D Vo\’c&ae dividen bias,

) Fixed bias on Base %Hesistern method

—

b coemmov) emittert amplifien 0sing Fived blag cinmeuit

15 Showow o fﬂ‘aone below.

® Vee
R VY L Re
B IB Te N
o o -

BTN Iy

>

, —Ha'. Fixted bias
T — Zincuit .

—

Tn ths method | a  high %esistance Rg is

comnected between positive temminal of supp\d Nee

and base of -the +Enansisten. Heme +he neguined

Zen o Sianu\. base Cconnent HFlows %:\nnoua\q Ry

and 18 Pmovided by Ve o

Tn ff-’iao'ne,f the base emitten junction i3
forwond biased becavse the base i3 Ppoesitive

Wen. b emitterns By & propen gelection of Rgr ,




the ﬂe?/uinec\ Zeno Si@nal base connent Ccmc) hewce

TC'ZBIB) conn be made +to Fflow:

Ginecult onalLysis L

¢ensiden +the bose -emibten necuie Wwop of the

above  figune - CHPP\ES KVL to the base emitten L°°?>

' - 7 Vee - Ve
Ry
Botr I. = BTg + Tcg,
As Teeey S Veny Small Te = 13 Ty

? o
e Te

14

B Vee - Ve
Rg

= e o trnownsiston
= B, Vee , Vgg ame constont £

S Te depends oW Re

cosiden. Ewe co\lectoenr _ e e cinctuit Lmo-‘)

of +he cincuit Herne C\?P\O‘ Kvi te Hw col\lector

ckt  Fhem E’: Le Rc_m

stobwi -bj AFO,C, tonrn L —

S e by
the stamiliey Fackest S 3 3

P+ B
8§ = —
|- B oTB
dTc
we  have Tg = -~ Cons+ont =, 52
RB —C

ls: 1+]5;




Problem

.t
i
|
|
i
I
i
:

Frgune below  shows a

Siliten +Frnaoamsgistorn with

- ) ‘ esistor
'B=10o and biased by fived blas (on) base Nesisto

method. Determine the openating Poivt .

T \/CC — 1oV

w‘/
Te

=z }KJIu
Rg 430K N jRC .

M~
!

Rp =930 kn

Selutiew qivewn dota

Ve e zlov )3:100,

Re = #XJL, Vgg =03V

¢ s 'Wamuha

Seplus
PPET“@ kKvi  to the  base- emittes teop

VCC = IBRB ~+ V%E
= Ty = Vee - Vre 1o - 0%
TS = = 0.0} W
RB 930 K 9
Ic‘—‘ F’IB = oexo-0) ma = I1mno.

QPP\ij\d kvi +to  collecten - emittesn tLeop

Vee = TeRe + Veg = Veg = Vee - Te Re

=> Vcg = 10 — (\Y'O—Sw 4x(o3> = &

operiating peint s (6V, )mﬁ\)




Fﬂcb\em :

—————— e

n the {ited biag Cempensation Method shown

in «Ffaune below, a Silicem +trnansiston Wi th }3 =io0o0
S vsed. Ver = 6V , Re = 3k , Rr = 530k . Drnauwy
(the dc¢  Llead Line . and deterimine -the Openq-b‘vﬁ

Point - what 15 +the stability Sfacton 7

Solotion '—

ivew  data

—0 VCC
r trg LY,

B:COO/ VCQ—:GV/ % Rg Re
RC:3KJ‘_ ; ?B - 5"30 KJ\ V‘;n , \/O\Jt
—]
%
! &
Yge = 6.3 v \
B}’ QPPidf\ﬁ kvL +0 ‘E\l\e b&se - Cenitter LOOF
Vee = TgRz 4 Vg
' T Vee - Ve
= Iz = & 'BE - 6~ 6-FV o oy mA
Ry 530 kL
T = [BI,B = ©®.oywmw X (00 = tw &
2o [ =AM oA
| F\P;ﬂdmﬁ KviL 4o tye coilector — emitrh LOOP
Y/ - T / . 6 -2
e e R(‘_ + VCE . e = \% - ;‘
Vee = Ve - I Re 6 - (lme';Q)
t &
Vee = 3v
>
oPemating Point = (3v, 1ma) T e e
f . CV‘LC>
’l Stobility factor 8= B+l clootl = 10) £8P lood (g .




Advantages of Fired bias <&incuit -

————

- this s a Simple cincvit  wWhich uses Veny few
Cemponents .

2. The openating Peint  com be fired anywhene
in  the ackive %aa\“cm %L the cdhanactesistics
5“‘”7"5 cl‘\&wa\‘vxa the values OFf Kg - Thus

Provides moximum _flexibility m the des.‘ﬁw

Disadvqn’caﬁe_s of Eixed bia s cinevit

. With 4he nise in tempenaotune the OFQr\oHva

{
Point is wot Stable.

Q- Wwhey, +he +£nansistorn s %ep\atec\ by awothesn

wth  the d;,p{enenb value of p/ +he oPeanwg

sWift e t\wne s\cab?\\Bat\UV1 of

Pchnt- will
jmxed bias

bpEnakn v\d Poivﬁ: s vYeny poort N

Zincoit.
Becouse of these cliSCLc\\/ow\bcxééLs , the

fived bias cineuvlt neqpine  Some Mo di f Lok NS -
Zn  the modified cineuit |, Rs 13 cermected

. +hhe
betweewn collector ond bos@é Hewnce

\ M
N ‘o
;\(Lo\\ac.'tbﬂ l®) baseée b v 3

simcoit  is  called

eincul k-




CoWlectarn to Base bias (&) Bichiwa Wit :}'ged back

Nesisgtor.

A  cemmown emiten amplifien USing ce\lecros
t6  base bilas Cincott s showw g {—'6‘”@‘ be \ow.
Thi Gncovlt 18 the simplest Woy +o pnovide Seme

degnee of Stabilisation to the amplifren opena+iw8

.Peint. +Vee
Re
Rz Jf@:¢ +IB)
-
V\‘\q o0— I/

<
___&ZJ

‘F‘é‘- Col\lec bton +to bose cCincuit.

3¢ the c¢collecton curnnent TITe tends +o

incneose due +to eithen neneose in tempenatune on

the  tnowmsiston has been Neplaced by the ove With

a M@L\en B, the vol+0ﬁe dnop  OGcness Re incneases,
thene by %educfnﬁ the Vvalue of Vee - 'rAenefome Ig decicases
which in tunn C'om,)ewsa{'es the itwenease n Ig - Thus

5316(1(’&% éfal:r‘li'fﬁ i s obtained.

—

Considen +the base. emitternt cincoik QPP[j;Wa the kvL *o

the cinewit |, we get




N \Y)
Vee = (7. +13)R. + TgRp + Vee

Vee = Ig ( Re F Rg) + TeRe + Vgze
— - VCC — VBE -— IC‘.RC
I =
-B
Ke + Ry

But T, = ]3 Ig = T, =

13 ( VCC - viBE - .IQRQ>
RL + RB

Considen +hwe Collecton - emi He s Cinmcuit CLPPlj\‘vxg the

kKvi +o the cincuit we 50,’:-

VCE - VC,Q - (Ic +IB) Re

<«
Stoki i ty f&c ten S .~

The Stability Jacten S 's 6?\/9\4 by
(S) L+ R
= B 0Tp
oI,
‘ Vee - Vgeg - TeRe
we have g - =z Constant
Rg + Re

di«{—’-fenew—Ha'HVi the above e@uaéfm W-n-& Tp we aab

\

315 _ - R¢
?Te Rg +Re
0 L+ P




The Stability HJacton S 7N Smallen thawn the value

’

Obtaived b_‘j :)Ch(ed bias cincuit . Also s Con be made

Smallen by making RB S all (57\) R¢ Lcun&e_.

Problem :—

In  the biasw\d with Feedback Aesiston mebhnel) a

Silicon  tnangiston. with Leed back Tesiston (s Used.
The °Perating point s at TV, tmA and Ve =12V
AsSume B = 160, Detencmine

&) the value of Ry

b stability facter

9 what il be the  hew D)Denodz“\vxﬁ point g B=so
with  aul cxhent <¢incuvik  valves ane Some.
Solvtion Hene  fon. S transister Vge = 6-FV

d) To detenmine Rg

The oPeﬂQH\r\ﬂ Point 13 at 7V 6nd I.zI1mA

o

C:ﬁIB = IB:

- lo MA .




. Yee - Vee i2 - F
Re = _ _ 5 kA
e + I ix g 3

C Tg s V\?@\\‘a(b\e)

Vee — _ - .
RB - ‘ VB€ I, Re 12 -~ 6.2 -(l"ch"?’xsx\é)
_— _
I
B to X ic ¢
Rg = 636 kn.
14+ B
L+ g _Re
Re +Rpg
C) To adetenmine nNew eFe.no.k?vLj Foin{- whewn iB: )
- T R + Vae
Vee = (IB""IQ) Re ¥ 7B B Be
= v
—+ Az Reg + 3 E
Voo = CIB*‘FT—B)RC'
; ‘ R + Ra)
Vee - VB€ = T ( Re + g c
Re = 5](_]\/ Rrs"— t20 KN , v&c:'Z_v/ VlBE: o’:a;
-
- IB o T84 /AA-
. - soxlz-gl&x\o_é: 0-64 ma
- Ic, = ﬁ iB - .
APP‘d <vi to the ca\\€ cXxore Ce -
Vee = éa‘f i¢)‘R¢ + Ve

- Neéew or.aencx—h‘v‘a point = (8- Fav, 6-64 W\A>




veltage dividest bias (n) self bias (om) Emitten bias -

A Simple  cincoit vsed +o estoblish, « Stable |

openating peint 15 the Se\f bias COV’F"aur\cﬁc“\w. fhis

self bias cKt 15 alse ca\led Emittest bias Sy

Vo””"ﬁe dividesu bias Cineuit, that Can be used fon

lteww coellecton nesistance s Showwwn in {—“ﬁune be\low .

gL

£

N

i
k

1
"
/
o<
ot
|

i}\-—-—-—\/\,_\/\r
—

The cunnent W the emitter.

Nesisten Rg Covses & vmmae dnep wwich 18 in the

dinection o Hnevense bias the emitten jownckion.

the active

be Ffonwand

Fen',.'{:he +rnonsiston to Nnemain in

%Pﬁs‘o—n the base emittert  gunctiom hoas to

byosed: The mewuulned
ﬂrmood\q the 'vmkot,jg d

R, ond Rz -

bose bias o obtoined {£nom the

viden wnetwonk of
Povoem SuPPlﬁ

+the qes stowncees




Cincuit Qwa\dSQS -

SUPFOSQ that +he cu Nnent —#[ON\IVIS {:\/moud\n

nesistawce R, is

T,. As base connent Tg is Veny

sSmall | the cunnent flowing thﬂoﬁa\n Ry Coan al3o

be takxewn as T, -

(‘.) co\Wlecton cormnent I, :

Ve o

Ry+ Ry

[

\/b\tade acness  fesistonce Ry

- V .
Vo ce Ry _

Ry + Rq,

Applying  Kinchogpf's veltage lew to the base ecincuit

Yo = Vize t e Re
Tg © V‘L‘\,BE
lRE
Ve ~ V ¢ T -~
Re

— ®
It s clean from expnessien O that Io does not
at  al\\ dePQnd opont B - TI’\O\J@\I\ Te d&PQndS upow
Vg ) buok V, =>> \/B€ ~ so that I, i3 anckiao\\\d
independent of

Vgg © Thus T v thid cincuit is

almost inde pendent of triansistornt  panametens

ond hence ﬁOOd stabilisation s @ngured.




'(u) cellecton - emitten vOtfaag('Vce> -

co llecton
Appll_.;‘ivxg K\hchu{_p‘s Vol-bade law to the

side Nee = I Ke + Vee + Te Rg
Ve =z (RC * RE) * Vee ( Tg = IQ)
Vee = Vee - T, (R +Re )

Stabiligation : xcellent Stabiligation s provided
\

- o 't
by Rg . Considenatiom of cg O sneveals this Hfac
Ve - _
Te = _;\/la\t
Re
Va = Vgg + I, Re

Soppese  the  cellecton Cunnent I, ncneases

due te %ise in -&emPenthnQ. This  wil)  cause twe

ctte nesistawnce Rg¢
Vcleade dnoP acno 88 the em: tten i

' ; Yol\toge
10 men ea s (IE Rg =~ TIeRg 'V\(L!L&QSQ$>‘ Asg

i S ent of Tc,
dno,? acnoss Ky (re Vz) 3 mde/Dend n

This ‘wtunn cavses ZIg
{'%enefone Vgg decneases . This

\ T tend s top
to decnease. The 9educed Value ©of B

‘ginal Value.,
7estone I, to  the 0"16 na

Vee
Stability facton '~ R S| T+Te
The theviniy  egmivalent y l:
p .
Cincvit of Voilroge -
Ry l
dividen bva s s as v

sho wn below .

|




The simplified Wiva\ent ancuit N ghoww  iw

-ﬁaone belowd. +Vee

Vrh R L
1= IE
R
v . Vee z
From obove {-\aUHQS Y2 = Vo T (R\ﬁ'RL

- Ry Ry

Rt\,\ Z RB - R\ \\ Ra
R, + Ry

Qpp\d\‘vxa KVL to +the base Cincuit

'Vqu - IBRB 4 \/Bt’ + (IB -+‘Ic> Re

:D;H.e-nenﬁalcmﬁ Wt T, 0nd Comsidening Vgg to be

independent of T, We 6€’C

O = 21‘8 X RB -+ BIB RE -+ RE‘
BIC a Te
FaIB (RE+RB> b - Rt':—
D I
, 2 T _ — Rg
| DTc Reg + Ry

Y . stabilit £acten
The ﬁemenauaed Q:LPJ‘L€65‘0'V\ fon Uty £

- |+ P
N \‘ :’————*—‘_——__’ '
S 05 5\/Q_V\ j S ‘_’3315

D T,
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