o | Bubereworth Fltey
I HsD is Transpey PN Volt) Vint)

CDEEP

‘7""‘“ bﬁ He¢eD = :%‘i_i IIT Bombay

And { Hhis has only Ffoles but ‘mp 2008 ACs) coskz Hp

ohevy Hes) = ..‘.'1.2...
B¢s)
"

n * 2
Than the P Bl(_w) - 1 ,\_g(u_:,n) s called

Buke rworth @l_jnom{q €1

Jhe Rilkevs Woing Burer wath F are called
\ Mau‘amdb Plat ' Kind, e, Ripfle is v low,

255 ND, D B

Analog Circuits Prof. A. N. Chandorkar



Analog Circuits

CDEEP
IIT Bombay

22

75*‘*4 Mew. Tranemicsiaq

A Pa:.sband

'I"Vﬂﬁ‘ﬁ%{"’ at Wzy

Mas 20

f
Prof. A. N, Chandorkar



At wpeup t H(aw)‘ -

— 20"6[[ | G"C“'/w‘) 113

lob 2
LGG'V N wirans \drscv J’fHqud'qL ¢ C"U

22

Analog Circuits Prof. A. N. Chandorkar



B E\camPh v Pov 0 LP BuMerwath
Filly we wead Atnuation of 4o db

!
owa ok L&_‘:z ., We uwse € =4, IITCBDoEnE‘lgay
he
’ ‘Howl"'; \
~H. 2
: ST
Civen  ROW)
- reali é—o = 0014
\4 LN
o 1o " = \ vy 2 = 104...| ':’.194
1+ 2N
& 2N leg2 = 4 oy N:-Z—:_L‘ﬁ.
1092~ &.30l0 ~ ¢4 bi

24

Analog Circuits Prof. A. N. Chandorkar



Chelayshave Pol‘rhosui:"uit
CN(BD L CQSCNwQ &’—o) w i Wy

= cosh (N cosh ‘Q‘fw"} w S

N CDEEP
Civev \ H(,w) ?-- (_ 4°db)\-- ‘54 IIT Bombay
He
Ve ‘64 - 1
4 (0 $e54)? C':'(z)
> 4 _
v Cn() = o -4 | 3.“”04

(o:so)L

Ened) = | 3.5% xlo

\
o 1ad¢ g = cosh (N cosh (2))
Sely Nza.s3 «» ¢

R ¥

Analog Circuits Prof. A. N. Chandorkar



The Ripple frequurey we s
Yelated dy  ~delb m+-o,ﬂ. h“""_‘) Wiy

CDEEP
IIT Bombay

P W = WQ Cosh ( -l'.\.IL QO!':‘ '!'e' )
For lelb vippls  wiith say N=§ ‘“’H -.tozw

Examph- X3 b, N .y . Aemuah |8 40410

Wweo

Simes € 3 (dh' € - o.st,ol —1%,@,.

H (w) .

1+ (0503t et (2) _

22

Analog Circuits Prof. A. N. Chandorkar



No: 3 Chebyshw Filtes ave ‘At\ Palt'

Fillewns ond han ldv}‘,v .RfH)LL' ;_‘_,\_;
buk skavfuv {ﬂ” 40( Lomw Numw ‘.F IITCgoEnEan

Sechons (N ) c,omFarca\ Yo Bulevworth,
N YcFY'ﬂuh Nnumbsey o.g .Poieg.

Pavamedey € is velated b Passbend Ripple ¥ indbos 4y

" (Y lio )
€ =10 =~ ¢

Pr  0:Sdb Ripple (= 0.8) , € =0:-3493
5. T 4.0 dle [ipp (Czre) , € = 0.S089

o No. 22

Analog Circuits Prof. A. N. Chandorkar



lITCBDoEnEtI:ay
|HOW| = :
1+ € w?‘[NwilC'ﬁ;)] v S
‘_GN—C)___.
\ 1

f ——— >

Then Trans den F¥ TepYesanls C‘nd:ylkw Fun e g

e 2

Analog Circuits Prof. A. N. Chandorkar



and R :mk(é_eesl\" ‘
we S O~€°&ﬁ

CDEEP
IIT Bombay

<k (“CQY{S W e hQV’C

wih N=¢C and Y= l.0dl

Ne 22

Analog Circuits Prof. A, N. Chandorkar



=

Stide 5o |0

Bu tte ywerth Blynomial

L

Factors of polynomial B.(s)

' G+ , CDEEP
3 G + 14145 + 1)
: TS P IIT Bombay
4 (8 + 0.7885 + 1K + {.Bd&s 4+ I}
5 (¢ + e + 0.6185 + 1IN + 16185 + 1)
U 4+ 0.518s + X + Ldldg + )i + 19325 + D) - )
: (s + 1HP + D455 + INF + 1.2475 + I)s® + 1.800 + 1) Q":)_C:EYS 1‘1CV POlYnOVYHQ'
8 (s + 0.390s + INF + Lills + IMe' + 16605 + INs' + 1.962 + 1) 0.5 rippk: (e ~ 0.1493)
] 5+ 2.863
2 £+ 14235 + 1.516
i} (s + 0.626) (&2 + D.8265 + 1.142)
4 {7+ 0.330x + 1.084) (& + D.84%5 + 0.356)
b (0« 0.382) (5" + 0.2245 + 1.036) (s* + 0.5865 + 0.477)
6 (53 + 0.15%4s + 1.024) (s? + 0.4142¢ + 0.%475) {57 + 0.379%5 + 0.157)
7 (s + 0.256) (s + 0.1014s ~ 1.0IS}(s7 + 0.3y + 0.6657) 157 + 0 46163 + 0.2539)
8 (o7 + 0.0872x + [OI2HsT + 0.24B4s + 0.7413)(s7 + 0.37185 + 0.3872}(s* + 0.4386s + 0.08805)

1.0-dB ripple (¢ = 0.5089)

1 3 + 1.96%
2 (rf + 1.09s + 113
v 3 (5 + 0.494) (57 + 0.4945 + 0,994)

4 (s + 0.279s + 0.987) (s* + 06T4s + 0.279)

[ (s + 0.289) (7 + 0.179x + 0.988Ns? + D.468s + 0.429)

6 (P + 0.124ds + 0.9907) (7 + 0.3398s + 0.5877) (s? + 0.46425 + 0.1247)

? (4 + 0.2054) (5 + 0.0914c + 0.9927) (s* + 02562 + 0.6535) (s* + 0.3702r + 0.2304)

] (#0075 + 0.9M (s* + 0.19%s + 0.7236) (5> + 0.29%4s + 0.3408) (5 + 0.3518s + 0.0702)
Course Name Lecture No. 4 2 Instructor’'s Name
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