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INTRDH[‘L’TI{}N -

. ; e tput. Therelore
The gain of 1 single lifier is not suflicient 1o drive an outp fore, 1o Dbt
: £ A single amphifier L . his, the output of each amplif ' i
:““T'Iﬂlt: aton, two or three stages are NECessary To achieve this, 3 be clagsif; |F‘i‘ "T‘E'E: I%,
N some way 1o the jnluu of the next ;|||l|p|i1.|:|:|‘ SInEeE. Hence, EIIT'IFJIII-ILH- may be classilied Inte I“er!:
()

Single stage amplifiers, and
(i) Multistage amplifiers,

Amplifiers we had discussed so far are single stage amplifiers. Now the multistage Mplif,
further classified into three catagories. )

(@)  RC coupled amplifiers

(b)  Transformer coupled amplifiers
(c)  Direct coupled amplifiers.

The main purpose of coupling device e.g. capacitor, ransformer ete. is :

() Totransfer AC output of one stage to the input of the next stage,
(i)  To isolate the DC conditions of one stage from the next stage.
(a) RC Coupled amplifiers :- .

In RC coupling, a capacitor is used as a coupling device. The capacitor connects the oup,

stage to the input of the next stage in order to pass the ac signal while blocking the dc bias cumer :
below shows a two stage RC coupled amplifier.

In RC coupling, a coupling capacitor C¢ is used to connect the output of first stage 10 “

(base) of the second stage. The emitter bypass capacitor C; offers low reactance path 10 the &€
without it, the voltage gain of each stage.is low. The cou pling capacitor

¢ transmils ac 5+gnal bt
signal.
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Iﬂ;ni‘? elow ghows the frequency response of an RC coupled amplifier,

IIIF'.I“:
: Low fieg
¢ Roll-ofl g
Flat Feq.
g ;/r TREPOTSE 1 RollofF
L
i r 3
1 L]
B " : ﬂe.q-
f, =50Hz fy=20kHz
The behaviour of amplifier is described below |
\t o frequencies (< 50 Hz) :-
|

The reactance, —-_‘mcr of Coupling capacitor, Ef 15 very high and hence very small part of signal is transferred

_ qoe stage 10 the next. Also, Cg cannot effectively shunt emitter resistance R because of large reactance at low
qencies. These factors cause a falling of voliage gain a1 low frequencies.

| At high frequencies (> 20 kHz) :-
The reactance offered by Cp is very small and it behaves as a short circuit, This increases the loading effect of

st sape and reduce the voltage pain. Also. the capacitance reactance of Cg is low which increases the base current

tich in tum reduces current amplification factor, [} . These factors couses a falling of voltage gain m higﬁ frequencies

i) At Mid frequencies (hetween 50 Hz to 20 kHz) :-

The voltage gain of the amplifier is constant. As frequency increases in this range, reactance offered by C.

eereases which increases the voltage gain, Low reactance means higher loading of first stage and hence lower gain. These
e factoes cancel each others effect, resulti ng a uniform gain at mid frequencies.

“ﬂ!ﬂ!gﬁ}-

L Itis most popular type of coupling.

' ltisleast expensive multistage amplifier

L Iihas excellent audio fidelity over a wide range of frequency.
Y ltprovides less frequency distortion

‘o ltis usually employed for voltage amplification,

4 & circuil is very compact.

Loading effect of successive stages reduce the overall gain.
It has tendency to become noisy.
Ea Q79
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3 I provides poor impedance maiching between e
Applications .

nt andio fdelity overa wide range of rr"’q"-'ﬂnf_..l._

n - 5 i gl ¥ i : T
RC coupled amplifier have excelle syslem. RC coupling is rarely '-:;1“1
I,

used as a voltage amplifier in initial stages of public addre
Stages because of its poor impedance matehing.

(b) Transformer Coupl lifier i-
oupled amplifier: ; :
In transformer c oupling, transformer is used as the coupling device. The ransforme, .

the ac signal and blocks de at the some time it provide impedance matching. Figure b”'““”‘h“‘ﬂmﬁ;
mansfonmer coupled amplifier :

Here, Transformer T, couples first stage output 1o second stage input while T, couples seoy
ouptul 1o load.

INthe effective load resistance of each stage is increased. the voltage and power gain will be s
Because of the impedance changing properties of transformer, the low resistance of a stage (or load)
reflected as a high load resistance to the previous stage.

Frequency response :-

The frequency response of a transformer coupled amplifier is shown below. :

Low fireg
& Roll-off Fatarant nee

High fieq
Roll-off

Yollaze zain

B —— = =

—
freq

The frequency response is poor. '!‘Ilc £ain is constant over small range of frequencies. Ei*"l-““{i
designed transformer, is capable of achieving a constant gain over the audio frequency rangs:

TN
B0 s

g



r . Multistage amplifier

2 ieve frequency FeSPORSe comparable to RC coupling 1s about 1010 20 times costly as
5] |1'|'-

e 1] n; ﬂnqihn‘h‘f

e

> .ot yransformer winding due to d.e. supply is zero,
s ._-1 joss 1 "ll or voltage gain than the RC coupled siage,
| -

: Iq‘,q,n!:'-ﬂ“"ﬂ“ impedance matching
et
1
i .
; '"rﬂ:'l' s transformer is expensive and bulky at audio frequendy,
d 1.,,,--:.1'.![" W " distortion at radio frequency.
fred “,_-} hum in the circuit.

“\.
predS ™0 L equency response.

s PO
pled amplifiers :-

u ! o ;
Iflif“.i cnmupliﬂﬂ of DC coupling, the individual amplifier stage bias conditions are so designed that
jp dircet pe directly connected without the necessity for DC isolation.

Iuﬂlﬂsr’ may
Vee Vee
e R 4
ghg By 3 flat response High freq
= i
. .
Hﬂi 2 feq
-
Frequency response

pirect Coupled Amplifier

There are many applications in which extremely low frequencies are to be amplified. Other coupling
<5 like capacitors, transformers etc cannot be used because of their large sizes at lower frequencies. For
o me stage is directly coupled to the next stage.

hantages i«

Circuit arrangement is most simple.

Corcuit cost is low.,

kcan amplify even zero frequency (dc) signals.
wdvantages ;-
- Itcannot amplify high frequency signals.
-+ Ithas poor temperature stability.

ipestions ;.
Analog computation,
supply regulators.
~— - D
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Comparison hetween different types of coupling
I‘nrlirulnr RC coupling Transformer coupling
I fequeney, Tesponse Escellent in the
aucho frequency Poor
. ringe
Cost Less More
Space angd Weighi Less More
Impedanc, matching Not good Excellent
Use For veltage For e
amplification * amplification

F Fequency response of an Amplifier :-

The frequenc v
amplifiers, The i reque
device will limit the i

. igh freg uency
system will also Jim;

tboth high and Jow frequency response,

(a) Low Frequency response :-

Figure belpw
amplifier

L
]
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Taking the

Vi(5)R, 5
V. E — = Vs —F
?{5} R. +I1"5‘E| IE5]5+IIR|CI
and voltage transfer function at low frequencies is -
1\";{5] 5
A = S S
L{‘ﬂ "ql'rli:ﬁ-] 5+ Il"R.C]

For real frequencies, i.e. s= ju

|

where, fy =

laplace of the output voltage from the above circuit,

of the applied signal greatly effects the response of sin
ney dependent parameters and the stray capacitive elements
response of the system, An increase in

shows a high-pass RC circuit used to calculate the low

We pet,

= 12af above equation becomes,

—

E“thl

the number of Stages of,,

gle stage ang -
associated wiy, ,
&

My

frequency reSporse 1




— T —

Eﬁmmﬂy Multistage amplifier

the magnitude [Ay (O] and phage MEle ZA, (1) of the gnin s given by

TR 4 (e —

-u.lr! b [II y fI: il LA 1) = tan~! [Il-
AT U s g AL =12 =007, whereas in the midband region (1 == F )

Ay approaches one. Hence. 1) is that frequency at which gain reduces to 0,707 times of its midband gain

A, Indecibel this drop equals to reduction of 3 i, hence I, is referred to os lower 3 dB frequency. fy s

hat frequency for which the resistange Ry equals the capacitive reactance, ie. 2aC,f, -
i B

k{h] High rl'{!qlll."llt'}" response :-

High frequency' region is the region above the midband region and is calculated by a low pass RC
circuit. Such a circuit is shown below

. V, o =C4 'I'I:

J |

_ Taking the laplace of the output voltage from the above circuit. We get,

W e l
Vi(s) = Vi(8)———=— = V (g}——
. ' ]R;H.-'s{‘, '”|+sn,c,
r : 2 . o
- and voltage transfer function at low frequencies is ;
Vi(s) |

‘lﬂfﬁ} = | + ER]CI

For real frequencies, ie. s= jin = 2l above equation becomes,

| |
T —— fi, =
AuliD) |+ j(f/ ) WRETE, 0 e

The magnitude |hHl',jf',I| and phase angle £A, (i) of the gain is given by :

and LAUN = —l:em"i

Jj +{f"r|rlf : fiy

At frequency 1= ;. the gain Ay =1/ V2 =0707. Hence, fyy s that frequency at which gain

Ay N =

100.707 times of its midband gain A, Hence [y, is referred to as upper 3 dB frequency, £y is that

fﬁﬁ*x
R S
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: : jlive reactance, L& 30
1ru:|u::n.;3. for which the resistance R » eqquals the capacilive 2'n

Two Pale Transfer function :-

. ’ 3
1 |'1||.' transier funciion II:I'I-'HI[.', Wi Flﬂll.-'fl Fil | r||I i'Illd n

, given by

A(Ir) =

Its magnitude in decibels is given by

|A[(dB) = 20l0gA, - Eﬂlﬂﬁ‘)f+[

and its phase angle is given by :
! {
ZA[jF) = —tan"*_L ~ tan”! :

pl 2

Dominant mode :- _
f'a transfer function has several poles determining the high frequency response. IF the smyj,

these is Ty and each other pole is atleast two octaves away from £, then amplifier behaves as 5 single iy,
constant circuil whese 31-dR fn:«quunn::.- is governed by fl" and this I‘rvquc-nc}- rq:rl i5 called dﬂﬂ'ﬂnmm
Hence. if T,y is much smaller than > then upper 3-dB frequency is given approximately by fa

Low Frequency Response of BJT Amplifier :-
To start the analysis, let us take a loaded voltage divider BJT bias configuration. Such an amplifimy

shown in figure below ;

o v
N\

—;
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i the above amplifier, the capacitors ¢

ine the effect of these < Ceond € will decide low frequency behaviour. In order
n : ciny
o detem

i ; b £ " : !
CHOIS. the ac equivalem cireuit of above amplifier is drawn below

C
f C
Nr -
. +
Vi<R|IR, <8
v" rll_g 1 . ? " I 3!5 ?R; RLﬁﬁg
Ry 1 Ry
= - = -

While examining the effect of one
- capacitor are performing their alloted work,

The capacitor C, is normally connected between the applied source and the active device. Its cut ofT

frequency is given by !

capacitor on the frequency response, it is assumed that other

|
EE{R, +RI}C! “’l‘hﬂl‘ﬂu H.j = Rl "R!“:ﬁrt

[

M,

The voliage V, is obtained by applying voltage divider and is given as :

RV,
R] + R| “jx,_-,

V. =

The coupling capacitor C. is normally connected between the output of the active device and the
pplied load. Hence the cut-off frequency due to Cc Is given by

- I
2R, + R )C, where, Ry = Relin,

fL:

- The emilter bypass capacitor Cy; is connected across the emitter resistance, Its cut-ofT frequency can
termined by the following figure :

B IR IR, i
ﬁ ]
iy J_
Rg Ceg
| I
| R IR IR,
185 )
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" Determing ghe lower cut off frequency for the network showe in fighre beloy |
1oV
5kL F
30%0 ’ Va
104F 1 "
,r B=50
ehne) 3 2k5
20k
v, 2kl IIDﬁF
Solution ;

First calculate re for de condirions :
BRp = 50«2k = 100 k0
RV 20kx10

a d. \I’ ] = = 4?
" " Ry+R;  30k+30k
_ Ve 407
g = R. " 165 mA

26mV
%0, fo = —— = 157611

165mA
and, Pr, = 50«1576 = 78802
Midband gain :

V Re||R 5k || 22k

V. r. 1576

The input impedance is

Z, = R, = R,|[R,|ipr, = 30k||20k]|788 = 7400
The lower cut ofT frequency is given by -

| |
fi, = =
"7 (R, +R,C, 2n{2000 + 740)10x 10"

= 581 Hz

Low Frequency response of FET amplifier :-
- The analysis of FET is guite similar to that of BJT amplifier. There are i theee cpuciion ol ]

affects low frequency analysis. They are Cg, Ceand Cy . Figure below shows a FET configuration:




ultistage 2
"_,.-'"""_ Er:,,u:dcm:r '

Voo
1
"o c
H‘ -V,
Co W,
|— .{:
5 Rg SRy

N, Hg%_.lc .
"1
The coupling capacitor, C is between the source and the active device. The cut-off frequency is
jerermined by

e = 2R

C, isthe coupling capacitor between the active device and the load. 1ts cut-off frequency is given by:

1
+RJ}CE where, R.ERE

1
P
K 2n(Rg + Ry )Ce

The cut-off frequency of the source capacitor Cg is given by ¢

where, Ry, = Rpllrg

1 R 1
fis = where, R = . = Rgll—
EKR“CE 2 - I+R‘[I+gmrﬂ]”rd+ﬂuﬂﬂl_] E‘II

ﬁiﬁdnn . Calculate the lower cut off frequencies for the circuit shown below :

Given, r, = 13760

on:  We know cut off frequency due to capacitor Cy is given by

Wy = m where, R, =[,
ATRT S
C187)
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Lineepy .'hrmlnny.

R, = By

e ™ HW = 1570 = 1 576 ki

0 3 I
10 % 10" “ « | 870001

1881 raddians

s

We kitow cut off frequency due to capacitor Cp Is given by

".LI " g l = - II | H"! Ilﬂl ||__I.t: .|r
R..C; where, Rey = REN| T g E

= -.'i+r~:'.r.:*. = 25762
| ()

=

]
+
-

I

1] _l-'!." |.'
I

e = = 940,99 eadians
20=10™" x 2576

We know cut off fr-‘:quemr} due to capaw:ilﬂl ':1.' s g:h.rEﬂ b_"-' :

L81] L = —n_..___l e
Cf‘ erJ, £ RL' }
|

1 107" = (22 +40)10

= 23.7 radians

Since, the magnitude of L« is minimum. Hence @« is the dominant frequency,

Miller's Theorem :-

Consider an arbitrary circuit configuration with N distinct nodes 1,2, 3 ...

below : N as shown i fige
I] El.'.l I_;
- lj ig
14V, ‘?:;I] " 2, -—IVI Vgi_
L e " =
N '4 ¥ ’ N Z"%
TH '
L -

T-h"ﬂ' "ﬂdﬂ ‘\"-ﬂ"ﬂ:gﬂf be l‘I-'II| " lI||-'|3 # ‘!'II_'L o ‘I-"H H-'Ilt“,' VH 1% grﬂund “:I;de i e "I,"" =, D Hm HI

Designate the ratio Vy IV, by K. In the figure its
that current 1, drawn from N; through Z, is oblained by disconnecting terminal | from 2, and bridged!

N, are interconnected with an impedance Z,,

Lo
impedance I_E from N, to ground.
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Lin
£ I —K where, K~ V2
Vi

arilarty, current Ly drawn from N L | |
S : , . v s caleulated by removing 7, and by connecting between Ny
coutud 41 pedanee of

F

- Lo k
e SRR TR

".Irl_'_ ¥,

: 5 H W =
..‘F 'l-'l-|1l.l'l‘.'. vl

ﬁﬂtfﬁﬂ Capacitanee ;-
(f there is a capacitor C; is plage of 2« then Miller capacitances are given by

C, = (1-KICy  and C, = (I"':E]cu

_-]'-i;_.'.,]'h'EISTﬂR AT HIGH FREQUENCIES -

;. As w]: have ?Fen that transistor l:hlﬂﬁb:tfrisﬁi:'s are like bandpass filter whose lower frequency is
geided by the coupling and bypass capacitors while the higher frequency response of transistor is limited

Cy. C, and Cy, are known as parasitic capacitances and their magnitudes are in the order :
C, >C, =Cy,

madel ;-
En Foranalysis at high frequencies, h-n or Gia-coletto model is preferred. The h-n model for CE configu-

15 shown below
’H:E{:
Fi | -2, e
Be—M—T I
11 g,
1 Cu 1
“EE T 477?' e

] E ‘E
= (189
| AR
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I:H I‘|qur ‘.ll“’lﬂ'\ HI H" "“_- r1i|““"|.|-_lurl.| e '1'"1.!‘" I"““

Bay = ::; - SUmMA SV fyy = 10082
Py = ::T = 4 ML} e =1 k) e = BOkG
n
C o= 3 I-|.|: ! c_n = rUﬂFF 'CM = ﬂﬂghgib]}- "rﬂﬂ“
B

If CE h-parameters at fow frequencies are known then h-m parameters are “""-‘"'ihiug.q

| | &
following relations |

Ie| _ __['I;-|
Transistor Transconductance, Bm = l,,_.-fr C 26mV
= Bm _ ]I"i My = -Il';'._
Input conductance, ‘ Bre = hy, - Vihyg . N tn
.. h, . = e
Feedback Conductance. B = 5 o "
B e
Base spreading resistance. P = e =pe
| -
Output Conduciance, Bee = hye —(1+hg)g,. = —

Dependence of parameters on Cu rrent, Voltage and Temperature

[ Parameter Variation with increasi ng
i Vee| T
E. el Independent T
Fia Decreases Increases i
I e /1] Increases Increases
o el Decreases
C, Independent Decreases Independent
e : Increases Decreases
he Ml Increases Increases

190 —
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» cireniteurrent pajy .
c£ Fllﬁppﬂ_ﬁ.innuq ;"q“h'“ h"“ L4 LR ]

K e .. ria low:
Gt nlaion OFthe shon-cireuit CF eurrent gain is shown be

The load current 1, is, Ly = £V
Lt

. lj. = 1|"i"l-.-[r—.l— kim(C, +i:‘"l|] -

b
Under shorted condition, curreny £ain is piven by -
@ | E
A | = —[-I— L Rl - __
| L Eete(c, +C,)

—r .
Y 1T

BeriolCsee,) T 1 jupe(c, vc)) c = —hy
| i
Ky ____Bm o ;

i ‘__ B T

i 1+ JMH where, Ilr._.{ﬂ, 4 Em}

Unit Gain-bandwidth :- |

It is defined as the frequency at which the short circuit CE eurrent gain attains unit magnitude. It is

galeulated by the fact that,

Gainx B.W. = constant
fra
1'.¢. i“ r'[ = hl',..rh

gm zm/f'/h\\
fr = hefy = 2 B

2 +lﬂﬂ[¢
LiL]

The capacitance C. is the sum of emitter diffusion capacitance ( C, ) and emitter Junction capaci-
(Cr, ).

i-:. CE - CD': +* ETI."

But in forward bias, emitter junction capacitance ( C . ) is negligible, therefore,
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o R B w*
Ce = Cpy, - ”1} :
S ||
nt for base.

Tie onsta
where, w = base width and Dy ~ diffusion COT

High frequency caleulation :-

Let us consider the equivalent circuit of the
effect. This is shown below ;

CE amplifier, and dividing the capacitance C_ singy,
i

R,
B A\
| "
RIIR, S Zrge==C, =0 (1-K) (DEa¥> ) SR,
. 1 [ ]

Higher cut-off frequency at input side is given by :
1

fnn = = R, +RylIR:l[r,
zﬂﬂ.mlfﬂ':-pﬂ'“{]f—]{}] where, qul 5 |I] _”l'h,'
Higher cut off frequency at output side is given by :
I
fuz = where, Rea = RylIr
2nR ., CL(1-1/K) ere, Teq2 Lil%o

Unity gain Bandwidth :- _
fr is a unity gain bandwidth at which the short circuit current gain becomes unity, which is givenly

Em 1
2n(c. +c,) e  EmT T

I'T =

Beta Frequency :-
Beta frequency [ is the frequency which decides the Bandwidth. It is the frequency at which the gt
becomes 3 dB down to its midband value.

Ene
fy = = Em
p ‘ zﬂ[ct +C|.|;} ﬂnd gL‘t - B‘

_l'-ﬂ}!ﬁ= fT

Alpha frequency :-
Alpha frequency f,, is the frequency at which gain becomes zero,

fo = (1+B)fy

107 S e
(292D
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-—-‘;-;'I:-;dtm:r

G’l_'i.“ L

"y

e
-
= e
£

f, > 51

o response of an amplifier :-
Of all the possible available waveforms. the most aenerally useful waveform is step input. The

anse Vy of the low pass circuit to a step input of amplitude V; = V and the time constant of low pass
«is RC i5 shown in the i igure below :

v * ?i-

T

Then output is given by :
= V(1-e"%C)
Thetime t, isan indication of how fast the amplifier can respond to a discontinuity in the input signal.

033
Fiy

ie. |4 =

orSag :-
_ The output v; when a slep input v, is applied to a high pass RC circuit it exhibits a tilt in the low

Fmﬁ' part as shown in figure below :

v
2 v
"‘:__._______ndh:?l :
- 1 t
N
lage tilt or sag, in time 1, is given by :
101 )
20~
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v Kyt
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T is the frequency ofthe square oo ™
Ty

This expression is also valid for the tilt e

value o'V and permd T I'FH'IHJJL'd flut, 1 f I

Ilh s Eivien h:, .
T i _#h 00
P I < 100 . — % [0 = ( ”i,
2R,C, IR, C,

Cascade Amplifiers :- : _
I'I'I nﬁl:r ([¥] u,:h eve Frm ﬂmphﬁ:“ljﬂ“ Wik Isc fﬂ-ﬂfﬂ-d] n,g rt IS. H k: Eﬂﬂﬂ:cllng lmmm‘hﬁ'
CE stages 1o achieve sufficient amplification.

R, !

Stage | Stage 2 %F. "

Overall voltage gain in cascade is :
llillll = A'|r'| = AF.‘.‘

ITthere are n single stages amplifier with lower cut off frequency f, and higher cut OfF fregem
as shown in figure below :

fL fﬂ f;!'q
fi. is because of coupling or bypass capacitor and f,, is hecause of junction or parasitic capacs
The overall frequency response for n such cascaded stages is given by :

f.' = "—IL—-_— |
,||2|Jn -1 |
S0, it is observed that the increase in gain in multistage amplifier is at the cost of bandwis
interacting stage fy, is given by ;

fy = fl,ufrz”'—l and

R 5= 1l I—-I—+L,+ ...... +i.r |
it Vi fy
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L
: b TISE time of solmted indiy
i

idual caseaded stages are, 1,,, 1., oty and af the mnput
L 1 1" r

, 4 i e B I o
. time 5 1 then the outpyg signal rise time t, is given by

3 TR e —_—
— - - L
t, = LEytia + 15, bl P 154

|fone ‘iﬁu“.pm,d"cﬁ Aol Py percent ang W second stape pives atill of P, . the effect of cascading
per Of SIAEES 18 given as |
- -

P = P1 + F']n + F',,

odeamplifier =

[namulnstage amplifier l_fi'ﬂ!hmﬂli emitter is a first st ge and common base (or common collector) is
1o stage then the connection is called cascode connection shown below -

g

’s Ri2 Rg

+ -

H’Thii arrangement is designed to provide a high inpul impedance with low voltage gain. Cascode
T has :
| High input impedance (of CE)
Low output resistance (of CB)
Very good frequency response.

- LT

The reverse-open circuit voltage amplification is h, = by hy, =107, Very low value of h,

makes cascode amplifier useful in tuned-amplifier design, Because, very small reverse internal
feedback improves the tuning
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Dnl‘iinglnn pair :-

' re we can see that the g
Darlington pair is shown in figure below from whe it ,

- : sseent current of i -
ransistor Q, of Q.. Therefore quesce Q, ”""T}'sr:rh

s

IS working as a base current

C

e D

The main feature of Darlington connection is that the compasite transistor acts a3 5 g
@ current gain proportional to the product of current gains of the individual transistors, [fy

Q, have current gains of B, and B, respectively, then current gain of Darlington pair is -
Bp = BB,

Properties of Darlington pair :-

L. Current gain is high.

2 Input resistance is very high.

3, Available in package form.

4, The drawback is that it has high leakage current and it is present bc:qusc: of the amplif _
leakage current.

Bootstrapping :-
When darlington pair is used with biasing resistors as shown below, Its input resistance

l'!,'?m
R

SO

Here input impedance becomes,
lll'll sy R:lIRH
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e Ru=RillRy and R = (14 py
Generally here, R >Ry g, R = Ry which is Jow.

In order to overcome this biasing problem It ine i Rootstrapped arrangement is
gownin fieure below : I . Bootstrapping is wsed, Bootstrappe

£

TLM '..th\‘ - = -

:l =&y Rsy

L'A Ry
l %Rx Ry £ RyllR3 Ry 1 -1/ Ay

a.c. equivalent circuit using Miller's theorem

Here "'“F“‘i*“r works as shorl circuit even for lowest frequency component of concern. This biasing
arangement gives effective input impedance.

1= Ay

Rer

When Ay —» | will give you very high value of effective resistance.

aoa
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\&a-,\ Aey poins ;
" RC coupling of multistage amplifier is most widely used as compared to transformer "'““FIM'I-:
coupled amplifiers,
. RC coupled amplifier has wide frequency response.
*  RCecoupled amplificr provides less frequency distortion. .
. Transformer coupled amplifier has higher voltage gain than RC coupled amplifier.
Transformer coupled amplifier provides excellent impedance matching. .
|

= Direct coupled amplifier is used for low frequency signals and DC signals.
The frequencies at which the gain drops to 0.707 of the mid band value are called the cugqqy

band, break or half power frequencies.
Change in frequency by a factor of 2 is equivalent to | octave, results in 2 6 dB change in gy,

.
Change in frequency by a factor of 10 is equivalent to | decade, results ina 20 dB chagge in gain

A cascade connection is a series connection.
For cascade connection, voltage amplification is the product of the stage voltage pains,

[

L]

. Cascode connection provides a high input impedance and a low output.impedance.
. Darlington connection provides two transistors connecled as one super Iransistor,
. Gia-colett0 model is valid upto the frequency 3




