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MATLAE OUTPUT:

Wikl =

4.3687=+004

wh2 =
4.3687=+006

COMPONENT WALUES {MAX, NOM, MIN]

R =
1.0=e+005 *
1.15040 1.0000
Cll =
1.0e-011 =
0.2154 0.1959
Cl2 =
1. 0e-011 *
0.5201 04728
2l =
1.0e-011 +#

0.1839 0.1872

C2Z =
1.0e-012 ~

0. 7617 c6525
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% EE247 Homework#? DProblem 1
% Boris Murmann

% filter specification and synthesis

N 4

W 2*pi*E9%5.3e3; £ =-3dE fregumnency [rad! (hand caloulatedd
[Z2: B, K] = butter(N; Wn, s');

mon

% Plot frequency respeonsge and check va. spec
wl = Z2*pi*1d0e3;

W2 = 2*pi*1000ed;

W = 2*pir500a3;

Ap= 10~{-0.3720);

Amin = 0.5;

[NUM, DEN]= zp2tfiZ, P, E);
[B,W]= freqs (UM, DEN):

loglog{ W, abs(H), 'LineWidth* .2 :

axis([wl w2 Amin 1.11);

linet [wl wp], [&p &p]. 'lineWidth .2, 'Colozs, ‘redr):
linel [wp wpl, [Ap &Aminl, 'LineWidth®, 2, 'Colort;'red’y,
title("EEZ47 HWZ Problem I - Pagsshand Plob ve. Spoe’)

®xlabel {'w [rad] }:
yviabal i’ [Hiw) | "};
grid:

% Break up ince biguads

[NOM1, DEN1] = =zpdt£{ [], Bi{l:2), 1}
[HUMZ, DENZ] = zp2tf{ (1. DB{3:4), 1)
wil = sgrt{DEN1(3]]

wil2 = sqrt{DENZ(3))

Q1 = wO1/DEN1 (2)

Q2 WwiZ/DENZ (Z2)

% Caleculate componenencs
Rnem=100&3;

ME=1.15;

MC=1.1;

mR=0_£85;

mC=0_9:

t Maximum component valuss

E{l} = BEnom*ME;

C11(1) = 2*Q1/(wll*R{1)y;

Cr2{1} = 2702/ (wOZ*R (1} );

C21(1} = {1/C11(1y) * {2/ {wdi~R(1))1"2;
C2{1) = {1/C12(1})) * (1/{wQZ*R{1))}1"2;

% Nominal component values
RiZ2) = Bi{l)/ME;

CLARE) = TN AN
Cl2(2) = C12{1) /M
C211{2) = C21{1)/MC:
C22{2y = C22(1)./MC;

% Minimum ceomponent wvaluaos
B{3) = B{2)*mR;

C11{3) G112 mC;

e1d{3) CL12{2) *mC;

C21(3) C212) *mC:

C22(3) C22(2)*mT;

R

Cl1
cl2
c21
22




* EEZ247 Homework#z - Problem 1
* Spectre Input
* Boris Murmann

wok ok mw e m Circui: DE$I‘.‘LI_J'I‘;£-.:E: o m e w  w  w w w

simularor lang=spectre

vin twio O} vsourcs magel

blnom ivi wolrnom) skip res=100Fk ARAn Aapi=l
B2nom (volnom vonom) skbp res=100k cspl=2.728p rapi=0,
Blmin {wi wolmin} skbo res=55k =1.
bZmin (volmin vomin) skbo ressE5k p2=0.
blma (wi wvolmawx) ghby res=115k capl=-2.154p capi=1
hZmax (volmax wvomax) skbo rescl 3o l=5:201p pi=0

subckrc skbp (Vi wval
parametfers cap res capl capd =
rl (vi 1) resisteor r=rac
¥z (2 1) resistor r=res
cl {1 wo) capacitor c=capl
c2 (2 0) capacitor c=capd
kKl (vo © 2 0 wows gain=k
ends skbp

EAEAANREEN Doaprrnl Statements FEIkFesEdrsss

Simiptions options

+ rawfmt= psfhin
- &S = 1E-12
- relrtol= 1E-03
- vabstol= 1E-0%
- iabstol= 1E-12
= temp= 27

ACSweep ac start=100k stop=lO0M dec=100
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% EEZ47 Homework#Z Problem 2
$ Boris Murmann

% filter specification and synthesis

clear;

N = 3;

BEp =1

Rs = 40;

Wn = Z2*p1i*1led; % cutcffi freguency [rad]

[Z, P, K} = ellip(N, Hp, Bs, Wn, 's');

% Flot frecuency respaonse and check vs. spec
% Plor range

wl = 2%pi*100e3d;

Wa Z2*pi*50026;

wEp = WWng;

ws = 2*pi+*3026;

Ap= 107 (=Rp/20);

As= 10" {=Rs/20):

amin = 10" [ (-Rs-20) /20});

[MUM, DEN]= zpZtf(2, P, E);

[H.W]l= fregs (NUM, DEN, wl:{w2Z-wl}/ /1000 -w2)] :

subplot{(2,1,1}

loglog{ W, abs(H), ‘LinewWidth”,2 };

axisi{[wl w2 Amin 1.17);

% horizontal passhand line

line{ [wl wpl, [Ap Apl, 'LineWidth’,l1, ‘Color-, red-});:
2line{ [wl wel, [1 1 ], ‘Linewidch” .1, *Colar:, "red };
% herizental stopband lins

line{ [ws wZl, [As Asg]. ‘LineWidth’.1l. 'Color ;. ‘red'):

% wertical passhband line

line{ [wp wp]l, [&p Amin], “LineWidth’.1l. *Color’, "red’};
% wertical stopband line

$line( [ws wsl., [1 As]., ‘LineWidth’.i., ‘Celer’.‘rad'):
title (*EEZ247 HWZ Prcblem 2 - Frequency Hesponse vs, Spsc’):
xlakel{'w [rad]l'};

wlabel (' |H{w)|");

arid;

aubplot{2,1,2)

logliogd{ W, absiH), 'LineWidth’,2 J:

axis([wl ws Ap-0.3 1.08]);:

% horizontal passband line

line( [wl wpl, [Ap Apl, ‘LineWidth’,2, "Color’, red
line( [wl ws), [1 1 ], ‘LineWidth'.,2, "Color’, red’
% horizontal stopband line

line( [ws w2l,; [As As], 'LineWidth’.2, *'Color®, "red’):

% vertical passkband lins

line( [wp wp]l, [ap amin],. ‘LinewWidtn* .2, *Calar’, "red’);
% verticael stopkand line

$line{ [ws wsl, [1 As], rLinswidth'.2, ‘Color’,'red’);
title(*EE247 HWZ Probklem 2 - Passband Fcom'):

xlabel ('w [rad] ):

viabel [ |H(w)]|*);

grid;

¥ Caleulate Copfficients

¥ First order section

% Desired DC Gain i=s G2Z=1

Gl=1:

wla=-P{3}

Kla=Gl=wla

% Second ocrder section

¥ OC Gain is alsoc one, by using E/K0b as the K parametaer in zplcf
[WUM1, DENL] = zp2tfl [E(1:2)), P{1:2), K /KDa);

wlb=sgrc (DENL{2}}
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* EE247 Homework#Z2 - Problem 2
* Bpectre Input
* Boris Maormann

TRIFEBLEM LS o DE‘EI’ipEiDn T EEE R W H R W owEw

* component values from matlab

paramerers
+R1 = 100k

+01 = 31.038%e-013
+Ca = 4,0000e-013
+CB = Z.0000e-013
+Rla = T7.9366e+004
<RIz =-31.9683a+004
+K3a = B.T7539=+004
+Ria = T7.,90366e+004
+0& = B 2853a-014

vin (vi 0] Vsource mags=l

rlx (wvi 1) resistor r=Rla
réx (2 3) resistor-r=R2a
r3x (3 4) resistor r=Ria
r4x (1 4) resistor T=Rda
cax (3 4) capacitor £=Ci
ek (1 2 zapacitor o=CB
cH¥ [(wvi 1) capacitor ¢=C
ampl (2 O 1 0) vovs gains-1eb
ampd{d 0 2 0) vevs gain=-lef

¥11 {4& 5} resistor =r=
rld {5 wi} resistor T=
clx {5 wil] capacitsr ¢=01

ampd{vd 4 5 90} vevs gain=-leaé

R
F

-
1

EERER N Dontrol "DEArananyy Hkr R

Simbprions options

+ rawimt= psthin
+ gmin= 1E-12
+ reltol= 1E-G3
+ vabstol= 1E-C&
+ iabstol= 1E-1Z2
5

temp= 27

AT Sween ac: start=100k stop=50{Meg dec=100




