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ANALOG ELECTRONICS
CHAPTER 5
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VgtV =0 oy, = ﬁ% 4 Vix
= QT b o
= Vour € Vpp - !_i
Kp ) il
maximum outpul voltage .. L o sl \F&;’}
als , = Vgp- | =7
(ar s Wop- [} Ml = Y007 { T,
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t
i
i

Vout

.
S~ Vistual g/zrou hd

-( ms
Ve

| Ves
|
|
i
Gm3, T3,
| Via
p
[ maeme——
_‘—
Vg, \} o
Elngs\
| +
V.
-—'9%; Vg
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Vg3 |

| \/@5- = 9m, Vgs, (9_‘53“.?6’_ ”‘b’o_g)
}:7 Vgg = —Gm Vid (L ||, ([ To S Y vq
[ 9o 2 (g, I 13 g5 = Y

theM
IP A ¢ ag ose 7€ TN

v >

gy = (v.d) T

ol |
on outpul side = Pl

The equivalnt cowent s 15 given bgv

o= 9ng63 . Qm&( \gd
Lgm Vgss + QM:L ( -g)]

e Qm\/ﬂsg = gml(VId )

Sink V%SE)):— Vﬂg (55 \S %ﬁOUDdE’d)
The above expressioh cob b€ :modi%’ed as

| [ 'qu_vf]g) + Sm&%
b . 1 I \}'Gl,d' = el ('Zfog/” 7)/04{) . i
J , ' | - %’ (,_gmq V93 + le > ('503‘ I\ UOL,)

9m Lﬂm\] v.q £ 9m (v.a)) (%l %
;[(%;? )(V:d )+ (gm (vlq)Jc% 504

SIhC(L qu 8m5 th Qm, 8""'9- = qm

\/M [ Elm@) Vld) + gm Yﬁ j (‘ffoall”oq)

Y
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Vout = Qm( %‘») (2) (%gll?foél)

Voul' = 9mVid (’501 ll“Oéi)

Vouf = 9w, Vid (ea |l 70u)

Ad = Voul Im, (’D’ol | '604) = I ‘

—

vid Yds, + 9dog

Raut (outPWt gesistane) = oy || Tog
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cuwzent mizwoss 10 BIT
AAANANN AN ~ O
mizooy cizauit 15 the ciocuit whichis mivaoy

nt mizz0T means input cuswent apq
mizoos Images: i€, outpt tuwrept
i identical as ihput cwrsent- The puopos @ Of the
cuwzent mizsos 15 used to gebemale identical tuwwent,
i the difpezent pasts of the cioclt and it can als,
used to implement constant cuzzent biasibg:
diagwam :

cuwzent

£orf cussent: ¢wITe
output cusgent ave

4 cizalit

acsume §, and 8o A%e identical-

applying kvL along path 4 -
—VeE +Veeg =0

VBE‘ 'f’VBElQ_ ‘
_omitte potential dwopS of both tzansistods

ore sam@) because both axe identical

We Knew that
VBE/ v

5\hCQ VBE—_ 5 Sdme 'FOD bOH) 't'OC\DSES'l'OD/ thﬂa em‘,-l'f@I

¢ base cussehly ose same
= IE& and
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By applying KL at hodé A |
/= Ig,t1B2 '
sihee Ip, =gy =1 .
= 1’ =3l |
= I'=8lce

b

Sl /
: et T '\‘I
abd Tef =, | gtk Tep=Tey

= IC2+ a‘ICZ 0 B
| P
= wia 2 T
; Ty [T (‘+“B’> - gihe Ig=To
| Trep = To (1)
To = _tweb

I
' & cqe then  To= Dsefy
TP P is vesy lamgt TR e |

Absos bS

= IP toansistod P
n itis Ca\\ed Cumfen‘( Slh ( cusven

% mpn e .
| % pnp then i 6 called cmszsenT Swm(czilé\fgw}nf)
i
# prawbadk: ' L na |
The Ou_l,Puj' cumfeh’( eq" ih cuszeht a0l dzscuﬂ‘
s given by
T = Taely
=2
P

® pis ‘m;%g then only To I?fe{;
put f s hot la‘ﬁgﬁ ehough then Io < gy

I .
. 4
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Pyl
1° = 4
v

asl jdentical

AssSuime Q‘ and =1

e e sents ase
Lcal toansistons does not teah Cuo
et | | tential dsops ase samg
| identicalr TP theis base omitt®) po ol draf®
then theis CoTIES ponding covvent ase
HPP‘&J‘W% KvL along PGH)-_’L z
bo T vge, +Veea =G

. = VB, = VBEa

| pppluing KCL at hode‘A 3 -
Te, = Ig 2
alp

; _ IE3 = : ; ‘. |
T83= —p, B> j
Bl "y

—

| fov toansiston G, I8

\

Yo
= IB3: &(”'E> :a—_
itgz = P 1*P3

sine  Iwey = Ieg + I
I’b’e{j = 4 Yo + -IO i <' _‘— e p )
B (1tB2) et ot 2 1

/ IO = I’Ke/k

it 2
BOTE
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All 3 tzahsis1035. awe denter Hal Bi= B-"P3 3P
= vge, = Veeg (By KVL)
Fxom transistos 143
I= 1o +E— Io(”'")
B
I = IC&“”a'LB !
T= Igtale I = fg=1c
B Ty n(ty)
TGS 7w G |
B -
kel ' at hode A .
Tl = Ic + L = I+ o
B B
o
L+ 2 B
" \/B st
= ,[ -|- i
Ll o ( ;H%_ : )
“1:0 Trely ' o0l Teak )y,
..‘__ \""/B \ |-‘-$
‘\V g —
P BV e




coln

)

Page 36 of 47

cadaity ool and gy
#qt Find the value of R ip toansist? Gx Gy
{ N\~ ‘

1
.

%L-

\L Icapg
2 dmA

considen Qo AP ~ T e
sine we ase pevfosming dc analysis, ~

p M S
ate  ghost Cowit and assume B 15 ngh
1oV

By kvt
4Tk | |
—4 107+ 831g=0

{

(i1 & 4=0T L 1ma
N - 33
QVI D 33k Sihe g i5 Vesy high

= = | Teol = Lgx= AmA

cohsidd QH = |
Eyotn ogent MeT08 e pzrinci ple .

I(oPH 2 I’b,e/b
S o | i

B
sina B 15 lomige Lcopy = Lo = AmA
BY KL, |
—10+ R Ivey +0:9 =0
Ijge/b -

e
Ao

opezate at same collectod cuzzent j gtE

YTk Q.
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rF g5 For theigiven cisit, the | teansistoss om; pes bectly
matched \and: B o2 ithe twansistos 1S Vesy high: Ip the
fesword voltoge doop,0f diede 15 07TV thel) cussent T

in the Cowit is — |

1

beo, 07 L A) OmA
| Tupy. ) 36mA
() 43MA

D} 78 mA I

-5V } . ] ‘ N |
oh| Fov &,
Vg = -bV
Vee = 01
Vp= 0TtVe = 077+(b5)
VB:—"LI—'?)V | _"\'5 \
de  eonnected o gwouhd ahd

] P si
Now the dmd@. ‘
n side 15 connected to —#3v and hen@ voltage

acsoss ke diode 15 | y
T v D) TS o i,
—, piode 6 ON-Tt 15 seplae by 0“7,<V°’”.5

Finding potentiad at Vp-
—vp +0 H43) =0
% | =N =430
Vp = -3.6V
0—(=36) _ 3-6mA |
4k | ] k1 i

Iﬂ_K__Q_ =

1

=> | Tyefy = 36 mA
ICOPB = 3'6mA

I = ax Yopy-= ax 3"§ = :!"a-va
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#69: For the given cizcuit assUme all f7ansistans
Dagen value “of N For te

48 K¢ mfe ma‘rched and Bis 100~ The . o
evvon i out put ‘wasent 1o be (€85 +hab lO/»“

| i salle]-
The N tvansusimf) ase cohnected P4

IL all twansistoss have high ]3
" then Twef = L = Iy pelle =

o
- =In

. s S " 3 ol 3 95k A -.a;‘:"",;-‘; S
o I T AN 1{ R e S ot
e L } W :

st T e Sy ?'-'F<Fr4’v’s‘:hf’-§_éh“ e '“~’~ TR

R S SR ey ST ULt o QL) SR T St -
!:.;:::‘#3\3‘h‘:%ﬁ"&‘t{;ﬁﬁf}—ﬁw% ﬁ’@ﬂa&f@ﬁ‘éﬁfa.ﬁm?‘%% S e

I@U:Ic'i’%_i_[\l%

Toely = i_fg(lJrN) +Tc
P )+
- ey
| 14 Nt

P

g T

It 6 g\ven that owwos mus’r be less me 0/,
? IN I"ceﬁ—— I—W@ﬁ

Iy > 019 I?fe,b’

SRR

Pl

- T T A

L = 09 Iy N = oo & 90-9

PR

+ N’rl o | ~
‘ |OO ]

M = EB%\!——XO“‘] ;”{b' N = 10
10 . |

beb 100 ojoern N T
AL i |

nN= 100 %io]
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#qlo: For the given transistos cwciil, the emitt®r
~N\~
azeo. 0f @3 5 10 HmMES

and &, aze
Assume B of eac

of oth®r, {wansislos " The (wwrei I¢

h Avansistos s 'veay high |

g Ti=Tas 5 -igs CE sw0uA

i

; collecto® cuszent =

o catuwation Cussen

5 Tee 15 x Icwsely Is g 2

Is ey ’ !

)3 RN < 0-05 M

! Ia= _ta X Il = Tduely = B0MA R4 s

T5 (vek)

10 Y57 ~

Tg= _T6o  x Tcwel = - : eh’ x Tcwel,~ loX 90

| Ts Coef) Ts el ~ B0 MA
| = 05mA

2

matched PP

Iy in he ciowil 19

siectl d ‘ond

gl Fos the givep o, assum@  both teansistoss axe
% 'aA A

| ‘(BE =01V Cln(l lg =100 The uum‘enf
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Pofenhal at point B F
‘ =lo" 0 e
:E -—VB{'O“T"{(aS‘IE"‘O ; (%D
kL @ botton) Loop -~ A
. =0 o]
- 548 IE| —0J+0F 66 Lea +
—a-SIE,jO"?I‘:—;:({ fn | | , -
M)

aug IEI‘ =t 0”6 IEQ\
e "
By kel -
r= IB| '{" IBQV

Tyely = I¢j + gy T 1By

Tuely = BIp + I+ B2 L
Tvefy = (1+p) I8y © IBy "—7"@
—?zfam eq @

‘a8 (14B) IB\ = 0 6(I+B) Tg,
TBa =h63Ig, —>G)

By kvl j@wm 1‘0P o bottom :
-l0t 30 I«q; +0%F + a6 I‘:n -0 =0

301165'\’3‘5 Te = \CIB
20 ((H[z) Tg + T8y ) + &6 Ig| = 19:3

30 (14p) Tg, + 30Ty + &8 (11B) Igy =193

g0 (l01) dg) + 80 (4-67) I, + &-8(lo1) Ig,= |93
IB\ = ‘q'3

*K%,;«;ﬂ: . o ~
@og)(lo\) 11&0) (4-69) “‘(3‘5)(|o|) 8 05‘{}{;

Ty = plg = 100X 8:05() x5 © = 0805 A




Page 41 of 47

|
voltage amplifier current amplifier

+ S + +
L L R.‘ ¢ ﬂ,,,l’; Ty Ri ¢ Ah;.i % Ru T,
o “% T o o % o o

transconductance amp. transresistance amp.
; -—:.5 A ‘\i? —
+ 4 -
"f%ﬂl ¢Gm %Rﬂ v, R ¢R.h 8
o, = o © * T o

Hi friends....

This is a miscellaneous concept based on
types of Amplifiers...

Sir taught to section 1 and section 2 peoples
so | include that concept here....

Thank you.....
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R e R i Y A e o

miscelloaneous Concepts
OANANANNN DI

Types of Amplified
PaVaYAVAN
Theve 0ze genezally 3 kinds of ampli

Y voltage AmpliPies
Piew

pievs They e

2) cuzgent Ampli

3) Teansconductan@ Amplified
i) Twahsvesistante Amplifie

# b yoltage Amplfe

= volmg@

# clzauit dia Tam:

FaVaVYa e

kViy — dependent voltage sS0UT@
and dependent voltagt souse has WS value de
on input vottage Vi

KVin —> voltagt €on

pend

toolled voltage souse (VCe6 )

Amnplified 16 also called as voltage

% contolled voltoge SO -

5 Tapud side :
By yolttoge division .
Vin = Vg X R
Rs t Rin
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output side :
voltage division:

7 RUtYR

H
Por  Maxi MUM Ve Vin should be maximum)

Vin(max) = V6
This will haPPen Rm—-?’oo

Rs + Rm

,__) +|
ARM
AS -Rin —>o  Ehen Vin = V5 = Vin Cmo\x)

[ hi h as
Foo Voltogt amplifies  Rin Should be ‘as hig

possible: This kind of behaviow) wQ-obSQm/ed
in MOSFET Hmpljﬁ\?gp"‘

JmVgs fo’ol
Vin :

a Fot mOSPQ,T as showl). abOVe Rin =7

= Galk and sousl@ ’rezsmmals ase opened

Fos moximum Vout Ro =70

Requise ment fuw vo\fage_ amphhé?f

; - Input wesistane -3 High
| output vesistabl — Low
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# , oo | :
A Seument: ATRIE B 1 |
H# cdwawit diagsom - ik Hinssis g |

SIS, |
Lin kI : ";l
s Rin Ro Rc \‘
5) E
i il | |
\e—".__y\‘ o y v ; Yoo} ) ) |

. 6ouT@ ‘ "/—\mpl\ﬂeli o g LOOtCi

K Im —> D@pendenjr*cwven’r SouB@. -
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The dependent cuwseht gousce hos its  value depends

1 P Ty oy Mok - .
on ‘T)Pu't cuwsen ) | |
Tin = € wsent- contso lled CtLb’ﬁeh’_l' Sous @ ( EGE 5)
in : -

o
Inpu’( Sidé ~ GUTPLLT SldQ \
cussent division: cussent dN‘lg‘Ob’;
T = T5 X1 To = [KTix Ro
Re tRiD 7 Lt iRodRL
Lov io +o'be mMmoXirUM —s Tin should be MEXTDUIT
Tin(MaxX) ~ 5 Rm- sroud ., bé,zgvo’

fos  Tin(Mmow) = 15
1o be PRoXItNU Ro-—%obr

Fos Yo | ‘A |
- KIin X Ro e KIwn _ kI
Ro YRL 1+ KL
| o oy RO

For cussent Amplifies:
Toput %es'\s\’ahgo,——a LoW
outpud sesistant. —> Highe |

o

v~



‘ h High inpud *o“eslsian&

-3) High putpul wesistan@
hanE L] e
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s Tronduonductone “Aripifien 7
# cioenit diagram = ¥
e Yavadh NN
! Lo
= Rin RL
S Ampn,e.gzs SR
9mVin —> pependent cussent Sous@
for dependent cuwsent eousa, it depends ob
T hottdge 2 [0 ek
| o> gVin —> Wltage contoolled cuufzfenf couse
| IT)PUJ( aide - | kL " OU"'PHT side | f
Wi, |
Vo\‘rdgﬁ “dinsion ¢ uszeht division ‘
Vin = Vg x BIT = Qm‘/in X Ro
Rs 1 RN - Ro + KL |
£ov maxnmum To, Vin should be hw\xnmum |
e Vo B ¥ _ivg (whep Rn7)
Rs + Rin 1+ Re ] ,.
| " Rin
Foz moximu) o, f (g
; 9w Vin
= 9wVin XRoT g Vin 7 n-
Ro T KL T+ Ro @ber’ Ro—70°)
. Ro |
Requivements fos 1vah6C0hdudahCQ amph{%ex
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#.4&)  Toans zesistan@ Amplifies :-
ST NN

FVaVaVaN

# csait diagsam.

Ro
R | 'Im 4]
]%) R‘n RTT)I’”] RL Ve
T goure ' Amplifier Load/-{

Ry Iiny —> Ddependent wvoltoge souste

Foo depen dent volfage SouTQ,
it depends on inpul woltage
+ contoolled voltage aour @ -

i _ 0
f Tn —> cuooe
- " de : ~output side:
Tnpul si4&- -
vt cusvent AviSIon! voltagt divisl
Tin= 65 5 Vo= Rmlin X RL
Rg + R1D R TRL

i MoXimunm -
Fos Maximum Vo, Tin should be

{
{
i
{
|
i
!
i
3
I
!
|
1
i

Foo moximur Tin

Tip = I KL = Ig twhen  Rin —70)
| Rg t Rin
Fos maximunn - Yo
Vo = R'ml_m Z( kL _ Rmiin then Ro-"?())
Ro t RL

R q(u‘memen’fS Lo ’r*aangacmvduc—ﬁacnaz amplifies :
e

3 istan@
y Low ihpwt Fesistt

LOW outpwt wesistan@ -

,
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