n o
F MR« TONETION TRANSIZTOR 5

Duc .

TyoNsiskV means Hansdey ol yesistance Hom
input +0  OUFPUt. There ave +D Hppes ol Fransigioy

Sk Bipoloy  JuncHon Hansistoy (BTT)
* Field eHect Hansisioy (Fev)

L JUNCTION TR ¢ -
SIRIAR L TUNETION | TEANSIT0R |

e BTT ave Loymed by combining o 00 PN djpdes

Bipoiay mMeans in BIT Fhe cumvent is poduced due +0 both
mMa ) oviHY and Mind¥ity chayje cawieys .

Theve oY +Hwo Hpes of BT T's
3¢ NPN Transistoy
H¥PNP Tyansisioy.

emide

N P coljec+oy
’ N emitey

Pl N o | collectoy

St Ba=eé

& :
TYONSISHY  cNsist Hivee +eymingls emiHey, bose,
colie 4oy -

% Emittey vepion having highly dopped , modeyote in size

% Base is lighHly dopped and small in size
sk-collectoy | modem—Hy dopped gnd laYpe in size.
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L0 NPN -HansisH0Y emiddoy base junchon i< @
Jomadvd  bias and  collecdoy base yunchon s yeveyse bios.
The HovwaYd bigs covses the eleckhons in e N Hpe emiHa
4o How +owards base. This constitutes emitor curvent T
Nhich 18 Rows dom base 49 emittey . s0me.  elecdons

combine With holes in +he base Yepion Yempining 95/ ot
elechons Hows Jowards coljectoy +exminag| .

cuxyen+ and collectos cuvvent.

Emitey collecdpy
SR oW ot
Base

iwile —0.. 9. 12q



OPERATION OF PNP TRANSISTOR!—
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| In PNP  dvansistov EMIHOY bOse wnction is

| Joyward bias and  collectoy bose Junetion s Yeveyse bias.

Q The dowayd bids cavses +he holes In 4he P Hype - emidoy
4o How owavds base. he onstitotes emidtey cuvvent

" 1. which in FHows om base 0 emid4ex. some holes
combine with electyons in 4he base

Yegion Yemaining 9s>.
L holes Hlows towavds collectoy +evming].

Toda)l  emieY  cuvvent s eMmal 40 sum o} base
coxyen+ ond collcetoy cuvyent

I Te=dp +Ic_'

YANsistoy  condiguvaHon 1-
Tf\/\%r\ 0'/\/\/\ ) Nr\)v/\l?o FAVAVs"al

TE ansishy s used in any - civevit-. i
vepuives  dovy dexmindls but Hansistoy havin? only s dhyee
tevminals - S0 When Fhe FonsishoY  ysed in Hhe civeuis
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one +ermingl s used As common “eminal depending on
- which FMinal s vsed as common +eymina) - Theye aYe Thyee.
Hypes ok conhiguvations.

¥-COMMON__base conHguyartion (es)
% common emiHeY condiguvation (ce)

S common  Coilectoy cor\lipumlr{on (ce)

Y ST
Te h T
St
/\IS
| Il |
vl Ly
Beli— cB

! TIn commoen base C.Oﬂ-ﬁiﬁl)‘(m'h'on base +eyminal is
common oy both input and oviput. S0 in common base
conl‘.‘aumﬁon emitteY +eyminal is input +exminal , coVlectoy
texminal is outpUt texminal.
NPUT . SHARACTERSTISS: -

Tnput chavactensties dvaon between inpud-
coyyenk Te ond input VOROJL Vge by keepma output vm+aye
Veg 15 consHatt Whed Vg =3V and Vge Voiage
| opplied between  emiHoy and base - The Hansistor actks
0s o Joywavd bias pN yuncHon diode i-e-, ypto o3y
the cowent Te is zeyo - oY 0.3V the coyrent wil)
intease Yapidly - When  Veg Voitage incveased 0 4y
+hen +he  depiiton vepion Incveased g+ base  collectoy

onik -2 Y 39




‘ YWnehon and 'eﬁca&—‘we base will decyegse . sp +he hp le.sl
j present i e base Yegion push +owards emittey Ye gion - |

| pue +0 Hhis emi++o¥  cuvvent wil] increase S0 1Ahen OU.,.PDi-;
volage  Veg INOYASE dhe cowve shilt towards led

||

Side.. T, (MA)
N

V(‘_B_ v V_rsi'- oV

> VBe

©  ouTPuT CHARACTER|STICS' -
VYV 0 AV 8 AV 0 AN 0 AN

LN common  base condiguradion output
chayacteistes  dvawn between ovtput cuvventd T, and

outpu+ vorage Veg + By keepinp NPUt cuvyen)- Te Constand-
Output cuvrent+ I, does npt depend on out-put vo|+ap¢
Ve becavse i is alwajs yeveyse kias . gyt T cowvent-
i+ depend 0N input covrent T, cor)sfdeﬁny base cuvyent-
is omall Te cuvvent nealy  equal +o Te covvent . «p
@ output  chavactaisties havinp constant  cuyves.

At (MA)

4mA

3MA
IMA
f AmA
| 5 v

(B
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IC.
<
N
P
Ig B ==
= n|& [ Vee

TN OMMON  emittey con%pumﬁon emitoy +cxmma\'
Is  commonN in bedween O0VUtPL+ and |

ferminal s base texminagl and OVtpu+
+exXminal-

' i
IW C_HARACTGRIST‘!% |

INPUT  ChaYactevisHes AYawn hefyeen |
input cowent Ty and input Voltage Vg, by k-eeping i'

: DUHPU+ VOIHOfe  Vee 5 constant . Considey outpu VOHage
Nee 18 RV Hhen +he Hansistoy ack asa noyma) Yorwarg

bias PN juncHon diode i.e. ; VpH  o-3vy yyent is
zevp  attey covvent will increase Yapidlg wWhen output- |
vol+oge incveased 40 sv +hen +he deplion Yegion

- between base and  colledkoy  will inweoase . hence 4he
holes  pYesent in base yegion push Howards  emidder

i Yo_p{on and base  cuyrend  wihl decrensed.

|

|

I

When  oudput Yeverse bias Vol{age incveases,
cvwe shitt Howavds  Yight side.
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QUT PUT CHARACTERISTICS] -
YWV VWV 8 VYWY 0 VAN 0 ANANAANAA,

0UHPLt  chavacteXistics dyawn between |
oUHPLT  CUVYRNt T, and  outpot voitage Vee - \alhen by
mepfnv INpUt Covyyent Ig Is constont . The oubput
corvent Te d0esS N0F depends on output voitage Vee -
Becavse i+ 1S Yeverse bjos voage and i+ mainly
dQPEJ\C‘ﬁ on 1P+ cuvent IB'

T (MA)
N Ig = R0OMA
—Tg=1SUA
Iz =I10MA
Iz =sua
>Vee

C r—
COMMON | COLLECTOR | conElguRATION

I VCE,-
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LN common  colector condiguyoHon collectoy teyminag)

IS common  between inpud and ov+put. S0 IN common
col\lec+oy c_onlipumﬁon bose is input +exming) ,emitley |
IS —ouHpUFeyminal:

1
\N PUT C_W\ACTGRP&;TVI\CA:;\

INpot  chavactey;sties dYown between input

Tg and input VolmDe_ Veg b

Vo+age  Vee 1S constant-

Ia
N

cuyYent J keap.n? oV4pp -

e Ve D)

B

I AEACT&E\ﬁ‘Tlcs'
OW fttvm CRAAVA AN WAV a W PVY

OUTPUT  chavacteYisHes dyaun beHueen
DUHPUt  cuvyent Te ond  output- Voltage vee by

L)

\Le_e_pir\g INPU+  cuyyend T consHani-.

7‘ch

T, O
AN
QOMA
ISMA
IOMA
SMA
L
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CURRENT \
RMM . mo OR CDRRE:NT AMP%LﬁMo FAC_'TOR -

L

f

cuvmrH— N N co B

| I+ is the YaHO of owput cuvrent Te 40 +he
INpUt evtent Tg

i

cwwent egin («) = e
Lo

AIPhO. VAL Bl0ays tess +han 1 [p.q .4 0-99]
XY ain i i :
ULF, TN, i Gommon emitey Q0 quration:-

O ™+ s +he. Ya+io ovtput conent Te b +he
input cowent Tz - B value aways [as 40 sD0]

cwwent Gain (B) = X<
Ig

commMon pain  in  om ‘ -
Woawomawyﬂ)o%&f';}vo\\‘o%?u 100! —~

T+ s +he yato o} oviput cuwent Te to
+he input covvent T ¥ valve always [sp - s00]

@ wvent Goin (g) -~

—
———————

Ig

N betwe '
PR AN R

pivide both sides o} T,
€ =T 4 T
.Ic_ .Ic_ IC.
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ol =

Bilihik
| +B
oL

B—=

= |

Rela-Hon be.+voeen B & &

AN AV T Ao AN 0 o 0 Ans

Divide both sides on IB

Te _ ¢ +Is
IB IB IB
@ = B+1 ®
clgHon between < i
Ev\m 0 VYo VY 0y ‘ng_fvv\

Divide hoth Sides on I,

Te _ ic
Ie Ié Ié—

I
A o= 8+ L
<
) O
Bl ¢ —|
<
& = J_
1= |
cHoy  cuyre eXpYeSS| —
collecHoy | comvent - expye 5Si0n 10 common emi Hey, %puvahw
cons) dey
d = ¢
Te
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:e = g t+I,.

I =ol (-IB +Ic,) + ICBD

Te =T +d T, +T, g

e U'OL) = OZIB —J—:ECBD

®

H
Il
™
H

oy
+
RH

o

R
o |
(]
RIE
r\

)

[ 2

YoM equation O

| Te = BIg 4 91,

I = BIg +Cl+p) ICBJ

o rRIpLs-

The yeveyse leakage cyvent 4)q s
base con-HuYaHon is 0 3MA . hile it 3
same  HYansis+o¥  tonnected

peteymine o, B

IS in commpn

. 6 WA When Hhe.
"N ce condiguvation.

Given +Hhotl—
YV ¢ AV

Tcep = I6MA

vtk =9, wlao



(_60 '-—-C{
[
= —— 0:-3MA
16 A —
16 MA = ; 1
0 3uA —d

- = |
5$3.33
l—of = 0:018
| —0:018 —«x
d =098
_ B
2 B+
B
0.98 = I __
B+]

(0-98) B+ = B
0'q85+0'c|8: B
0-98 =g —0.-98B

0-98 =R (1-0-93)

0-98 = 0-0aB

—
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|

5= 098
0 0®
B = 49
<@ = | +B
4 = 1+ 49

o

A Hansis+oxy  hosg B =100 T -the collectoy . cuvrend is

C? qomA  what s +he value of emi-ey cuyYenk-.

C—;||ve_n o—)h(\gy—%—l-
B = 100
B= L¢
Iy
Ig
Tz = 40
8 100
I5 =0 4mAp
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TYyansis+oy

IS Used as switch when +he

HANSISHY  opeYates in cot—old and sortuyation Yegions -
considey & squave Wava%)’m 0s QA input Signal clun'np +he.
Negative hal-ﬁcvc_lﬂ_ WaNSIsHOT opevates N cot-ol) vepion

and +heye is n0 cuwent pyoduce in the output- « Hence +Hhe
xansistos Act s OFF ewidch.

Dun‘np +he positive honlq;clc'
the HYansistoY  opevates in +he SAHU¥AHON Yegion and

MaLIMOM  oUHpU+  cuvrent prodveed - hence +he yansistoy AcHQ
a5 ON  Switch -

VY
Te A
| otovage Hme
S B \ ko
01 Ie L ﬁd'_"L-.: ~ - -__J*, fan Jrjrne
: |
! o
>
e b5 —i)
\\\'\:"'—'L} .\LP[SCI
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The ountpu wwvent T does not umrne_dmntely Ye.:spond

4o 4he input voidape. These is a delay Hat delay is devide
Tasnd, ditieyent duJH-ahmﬁ -Hmes . T

|

DELAY TIME (&) '~ |
M ¢ AnAA 49\/32/\' |
TINC yequived or +he  current +0 Yaise 0 1oy, |

oF IS5 Mavimum cuyrend is called delaU +Hme. |

TiNe Yequived Jo¥ +he cuvent +o vaise tom |
o0 +0 90 of moximum cuwend is called Yoise curend-

sum ol delay +Hme and vaise +me is called
<4uyvn ON +ime I

oy = 4+ 'E?l

STORAGE T:Me‘
AN e v

| Time  yequived oy +he cuwrent dall 40 907
o dom the MmaYimum valve of ecunent s called Storape
L FHme

FALL TIME! -
Yvvy a vy

Time vequived JFov +he cuwent Ja dom ao -,
40 107 1S called Jan Hme

sum o storape +me and

Jall Hme 15" called Huyn oFF Hme (torF)
{’_D#L = {‘5"":1?__‘\
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r TRANSISTOR Bmsnme;*
YW e VW0 YWY ¢ VY o
j ¢ 1oad liney—
' Rﬂ(\ Q lfVV\ o /‘!/'r\]/%\l
|
| L
r
Z n &
B £ VC& i
N, 0
v n\)E C
Be
-}_
No input- Voltage ?
+}l—_ {
: A e '
'B8 Yee @

!

Byp , |
Load line is a line dvawn and +he chamc#erishﬁi

o} +he Pansis+oy which fives Yelation between volage ond |
covent of o given Hansistor. |

Dc load line isa line dyawn
on the Hansistoy chavacteishes with zeyp input Voltage. |

onsidey  common  emittey npN Fansistosr with

emittex base Wnckon s doward bias and collectoy base |
yuncHon 158 Yeveyse bips. O

APPI VL o the. outpot civuiy
—Vee TR +HVee =0 —— (1)
The obove eguahon Yespyesents sHnaight line with |

slope ~V/pe

The 5+Ta'|ph1- line “Hovches Y-axvis at point B

and Hdouches y-axis A+ print A .

f ik~ 16139



Foy pom+ A'
(W\ OfVV\ 0

V(_e =0

SubsHitote in equation veo =0 in equaion ()
—Vce ‘I‘Ic_Rc_ +0 =0
—~Vee YR =0

IC_, Rc :VCC_

V (e = VCC.

umk -2 \Drlgq
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The 20 signal valve o Te ond Vee OV known
as op@mﬁn? point oY Q-Point OF co-etdcient point
Jor  JoithPor amplication +he - point must be in acive
Yegion.

- Ac load line ! —
YV ¢ AN O NAA

Ac 10ad tine dyawn on +he Honsistoy chaYacteyisiey
When ac sigml is applied +0 +he inpot+ o Fransistor

my
C g
/\ [ p &

. 2
Inpu+-

f _‘l“"‘
jI

Vee
APPY  KVL  output Civevi

Vee O = Vee T Q Rpe

slope o AC lood line is

ke g,

l vnte-1 18 [39‘




Need, o taulizatien -

Fo¥ Faithdul amplif leation ~+he opevating point- |
shovld be in +he active Yegion ol A Honsistoy Chamc-lﬂfsﬁcs{
These opevading - point mainly depends on collectoy coyrent T, |
and collectty 40 emi+Hoy VOHOJe Vee -The collectos cuvvent
EXPYESsioN N common emittey c_onlffgum-Hon (s

| Teo 1S A Yeveyse sotuvadon cuyvend which s
pyoduced dve 40 MinoYiHy  chavpe cavyieYs - T+ will be dooble
Ci> Joy evexy 10° ¥ise in tempevatove - InNhen +empeyature incyeases
Tco Will chanya. Hence I, cuvvent wil) chanpe_ due +o
| +hi 5 opaYa+|'np POINt will be shit+ neay +H satvya+Hon
05 o+ olb yegion.

Vee 15 i0put- voltage of a 4vansisioy . T
S will 050 change  with +emperadure when Vge chanpes T
L cvyend will chan;;e - Henee T coryend gsp chanpes and
OPENGHNG  point Shitt neay +0 satvadon or cuk ol Yegion

Q When Honsistoy chanpes B vajue 1

il Chanpe
L and T cuvvent aiso chames due 40 his ope,Yaan poin+
| change. 1o produce  aithby) amplidication Tep, Vge B shply
be  consiant-.
STABIUT 1
Wowomﬁ“

sﬁmﬂl.?'w ‘E\QVCVP\];\-DZ ()~ Tt is dedined as Yote o)

' Changc of—
Te With Yespect p Tep by ka&Pf”? VBe |

B are consianis

s = 9Te
d0T¢, Vge , B constanks

: ok -2 IQ’EQ



5;\'},‘\”,{345%{70%‘(0 ,3\',\'-" I+ is debined as yate oﬁchanae ol ‘
| Te with Yespect 10 Ve bV kaapin7 Tep, B OV constands. |
| : |

dLe

bVBé

Yge Lo, B OVE cons+an+5] |

!
srabilidy  focky o - T+ is the defined as wde od chaye

o} T, with Yespeet +0 P bV ke"*PiﬂP T, Vge @A¥¢ constams |

\ T
s -9 I;— T, Vae O cor\ﬁhﬂnq
' stabllidy Jactor: — _
expression, Jor AU, Rt d

Collec+o¥  evwent in common emi-ey cnnlfpum%'of)
15 Ic = BIg + (I+B) Iy

didevendiate  with Yespect 4o V"

izﬁ-%j_:_g_-}—(;j_-i-g)__é_‘_r_t_q

T 3T,
1B R = (11R) Mo .
¢ Yo
1 -Bolg
&IC_ — aICO
A+B8 3T¢
!
I, _ 1+B |
v i‘ﬁ—g%
— 1+B
-p L8
3T,

aedb- L1 20039
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In ovdeY 40 produce Jaithdul appitying output-
+he Hransistoy must be opevated in acHve Yedion.,

Biosing Is used -+ opeYate +vonsistoy in ackive |
vegion bV \Lgapiﬂa emi-ttey base uncHon is toyward bias
and  base collectoy Junchon is  Yeveyse bias.

Theve ave +hyee +Hypes of biasing *+echnique.
3} Fixed biasing
% coliec+oy 0 base b:‘asinp

O
¥ Voltage devidey biasing or seif biasing

Fxebd BIASING!—-

AMAAY © AW 8 OAA Vee
(s
§RE» -
I
.§.

Tn tived biasing civevit inpuF diyeoit wonsist
base YesisHince Rg . which is connected between Ve, and
Base +IMiINAl and it consist ou+put YesisHance Re which |
15 connect in between Voo and  collectoy +eyminag|

APPIY  wVL 40 +he input civait

\ 1!\\1- -2 D\qu




LTeRe =Vee-Vie

IB — VCC. —VBG
Rg

APPIY WL o Hhe outpot ciyeyik

_VC-C. it IC_ E(‘_ ‘i'VC_e =0

h&e - VCC. - CEC

STABIL] 2 Y —
YWY a NmomN'

VYer —V
Is af cc Bec
Rg
3T
5 _o,
3T,
L I4+RB
1-g 3Tg
3T,
s = B
1—15(0)

5:.[-]-’3 L'B:S‘a

S = |+sp
5 =3

Fo¥  -Hxed bias avevi 6+0\5313+y -faC-Foy Yalve
15 hl?h =D 5+o1bili+y 1S le s,

omk L, 22129




|

o
|

15 ¢ONNected
- To+al cuvvent Jpws

- cowent Fows in dhe pgse Yesistoy
L in 4he  collecdoy FrminQl ;s I,

0 Nee

In

N He R, Yesistoy s

applf&d L 4o the INPUF ciYeu)

“Vee  (Te +Te) R + Tg pg Vg, =0

Ig (Re +Rg) =V¢c ~ Ve ~ TR,

= Yee =V IRy
Ig = = Be ~TeRe

R(_ +EB

opplied Wi 49 4pe 0LHPUF  CiYeuid

~Vee +R. CIB +Ic.) +Vee =0

VCé— — VCC —_EC (:FB-}-J"C‘!

wollectoy +0 phase b.‘aﬁinﬁ base yvesist0y Ry
1N bedtteen cotlec+Hy and base

IS Ig . cvrvent digos

A SRR D JBASE L FeebBAck , BIASING |

F¥minals .
Ig+x, and

ikl 3)39



5T-ABILI;TY FACTOR ' —
VYWY e VY o ANV

B_LB - 0—0 — EC_ J_
3T, Re+Rg
3Tg _  —Re
|+ B
S5 = r
|*B( C/EQHEBJ
) ¥
S i= i
+B R¢
E(,’f‘EB
FOY

collectoy +0 base Jteed back. loimsfnp

cveu 6+aloill'+v Foctoy 15 less =p :smbjli-}y I
hivh.

\\\\“\—f-‘),_ 1 D\D\ :%Q
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|
1
{

civeoid. Vee
IC

__>_'/WVV7\ VC&-

Votoge devidey bias consist R,
Which are dom a V0\+ap€_ devidey divewit and

Re Resistoy - Which i8S connected in poteen emittoy and
@ ‘ﬂ\fo\)ﬂd +€_lena,5 ﬁPPlv +h€Vlnlm S ﬂ-h&OTem 10 +he above

¥ H‘\:\*——f‘

R Resistpys.

i+ LONs) s




Wheve  Rp= Rj/p,

Ry Ra
Ri+Ry

Hhe  i0put civeuit
APPly WL +0

RB=

+1, R, =0
._\(B —}~IB RB -!—\/BE:. I& &

T B, = V)
= Rg + —‘VB Be
A ~B €€

(Te = T8 +I¢J

B

IB LEB +E€—) == VB —VBé- "_I(_Eé

T. - Ve-VBe —IcRe
Z EB-]—E'e.

APPIY  KVL 0 Hhe  oudput diven) +

"VCC. +IC_E& + V(_é +I6Eé_ =0

Vee =Vee — TeRe — TgRe

tai k- -t o?éfgq




SHLIAY , Fagor -

Tp = VB — Ve T Re

KB +Re
Ig = VB _ VBe. . T Re
EB+EG;- EB+R& RB+EG
3T,
———§- = 0-0 - Ré A
aIB - Eé.
oLl Rg+Re
I+ B
=
B(EBJrEe
> 1 4B
|+B(EB+E(-

Voitage  devidey bl'aﬁinp havfn? moye 5+abili+y

compaye 4o Fixed biasinp and collectoy 40 base
biasing-
TR BRI

The  OMpul-  collectoy eyvvent vavies dve 40 T,
Vge, B- bias compensation +echniques ove used -+
siabilize  Vaviadions ol Ty, Vee - Theve Ove -pp

Hpes o} Compensation technigye. .

foei b~ f(.)fll on




% Diode Lom,mﬂﬁa—ﬁvﬂ Yoy Vee
% Diode compensation Joy T,
LOMPENSAHD rat
binde  compeoation dov v .
Vee
R,
I
+/WW___
/
72
o
zRe
. Rd
v, & T vy
DZ& Vb — b
+ L ]

In Hhis  compensa-hon technigue we ave Using

Sei)  bias techfigue - When +empeYaduye increases Vg,

‘ degyee - Thi
vol+age decreased by RSMY pey cef This change

compensated by diode in between emidtoy ®

N Vge
ond vYound +eyminal -

Apply kv 0 -he input  civepi+

_Vb -+ IBEB +V8& +I€Re"‘ VO =0n

Re =

rne\.‘i.—..-f)l 99/3‘3
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When tempeYodure increases VBe Voltage decreases
+his  will  ompensated by volage  acypss diode V.

Base cuvvent T
coxyent T also constand- .

Hence —the

iode
P\}\/\/\ Q

T, conent Aways consHan--.

compenﬁa—}-iOﬂ -ko’b’ T¢o -
Vv

RNVVW o N\QM
1Vcc.
I
R
Bé &
\/I
1s
:fg\/ /)Q t\
vV,
Be.
AN T

15 constant and oudpot

FOY evexy Yaising 10" temperature T
cowent  will doubled —his will compensated by diode
Alhich 18 connected N between base and  emitiey. 1)

+the diode and Nonsisior having same  madevial Fhy)
Jhe Yovevse sohuadion  cuvent I, of +he diode wil]
Tnuease widh Yempaadive ot dhe same vate as T¢p

Te = BIB + CH‘B)ICO

T =B (x-T)+ (HB) I,
When  dempayaduye  (ncrease < Teo cU¥Yent wil)
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