#$%II&III()*+,_.II
%/*+012340/

'5"106,(/.7"18,99)(3,40/"
'5"+.99.)7":"/0*% 40/7"72+"),":0/340/"1."<)*+-."
'5"=2.))."*.3>/0)0-(."3>0(7(+"?"9,77(:@,34; BBO@/26A+(B2."

C+(/3(9,).7"0+6.7"1."+A90/7."
'5"/040/"1."-,D,+(*"
'5"+AQ0/7."1LE2F +GO+*S
'5"+A90/7."11>.DI3>.J"
'5"3069,+,(70/":",2*+.7":0+6.7"1."+A90/7."

(*+,-.",34;"
B (FAHK*" ) (6(*,40/7™
B<)*+. 7"12*10+1+."
BIL*+23%2+, " M;233"
'B"L*+23*2+."1,))./ 5N.I"

I"H$96& ()Y #+,-"H.10.#



$+,(*.6./4"1."7(-/,2R",21(0S"J(LA0S"+,1(OT"
$A)A30662/(3,40/7S™A)AGA*+(.T"

%l T*+26./*,40/"73(./4<B2.SBAL(3,). S"+,1,+7T""
U3B2(7(40/"/26A+(B2."1."10//A.7"V,/45+.9)(.6./*

MAX.340/"1."D+2(*"V,)(6./*,40R).3*+(BZTW" AE'!""$%(7“'+ N
T -10(1 2%$#348%,,12%$#36(7(.%
1232456#+%#7 &64%#85+,(# >FOO@@GP,J./75<)*.+P3@®"
_ 1;< TTTEEEEE
IT|dB L[ - SEEN
3t - AN
.- . 1
S - \\ "
7 -
9k - 5 /
a1k :
-13 f{MHz) e b B et e aTe S ’
15 el e g PN




MY)."12"<)*+."

$+,/76.F+.")8(/;0+6,40/" 7,/7"),"1A;0+6.+1,/7"),"D,/1."9,77 /*."
H029.+"*0%,).6./*")8(/;0+6,40/"./"1.>0+7""

%70).+"1,/7"2/"7(-/,)"3069).R."),"02").7"D,/1.7"1.";+AB2./3.7"24).7""
Z)(6(/.+").7"+AB2./3.7"(/1A7(+,D).7™

HO/7AB2./3.7"902+"),";0/340/"1."*+,/7;.+*"12"<)*$\K W"
Q./7","D/1."9,77 /[*." \0+7"1."),"D,/1."9,77 /*."

[012)."1." $WK W"30/7*,/*" (012)."1." $K W'T"A"
C>,7."1."$K W) (/A (+."

#1'9+,4B2.S"),"7I/*>_7."182/"<)*+."7.";, (*""9,+4+"182/.";0+6."90)I/06(,)."
3>0(7(."902+"+A90/1+.",2"6(.2R",2R"30/*+,(/*.7"1.6,/1A.7"

#R.69).7"0"MA90/7."9),*."1,/7"),"D,/1."9,77 /*."5&2F .+ GO+*%
" E/L.+ J7(40/" A*+0(*."5a4>.DI3>.J"
C>,7.")(A,(+."1,/7"),"D,/1.59,77 /*."5a"E.77.)"



b0*,40/7"

'0/340/"1."*+,/7;.+*"3069).R."O$\K W"c"d7@d."

[012)."0'$V W'cBE'W"% " ‘&, (/"/"LE"O%,"C"fA")0-$\ W"
/elEI__(_l_A) \ /elE"'R ______ \
| +A)"

‘\ ! ,'l !
K '()*+."9,77.5D,7" / K '()*+."9,77.5>,2*" /
o N oa N

k '()*+."9,77.5D,/1." / k '()*+."3029.5D,/1." /

$027").7"<)*+.7"70/*"AB2(J,)./*7"""2/"9,77.5D,7"9,+"3> /-.6./*"1."J,+(,D)."




=2, )) & 3>/0)0-( "3>0(7(+"7"

(*+7#&=?"D&())  H(+32(7 )o (B2.7" L(-/,2R"/26A+(7TAT"VO+A" *"
(FA-+A7"V'CeUS"  907*'<)*+-"IA3.77,(+."gW"
VJIO(+"302+7"L$bL"./"fUB(3+030/*+0). 26" TW™h"IM[\i"
\+.W9+0-+,66,D)."
C+012340/"./"+,/1."TA+(."

9077(D)."

')*+.74$,,"E)) HO6907,/+7"1(73+.*" "A).JA."Vh"KMiW" U/45+.9)(.6./*"
" FHS C,7"18,)(6./*,40/" M.X.340/"12"D+2(*"

=2, +%"902+").7"\"  bO/"(/*A-+,D)." 18,)(6./*,40/"

'()*+.7$./E,) UIS"M" *"H" “h U/45+.9)(.6./*"
$./7(0/"1."70+4.")(6(*A."  U21(0"m"\(-X1.)(*1 "n"

() +.7""$4$."%7) UIS"(/*.++29* 2+7" "h"BB[\" QA*.340/"1."

==8%7() 3066,/1A7"[ILS"M"  %/*A-+,D)." m"*0/,)(*A"n"
FH(FA-+AT" '+AB2./3."9+0-+,66,D)."  U/,)I7.2+"1."79.3*+."

FO+A3(7."
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T(X) — 1 avecx =l [1 ™
/1+ X2n et! )F)4&+,9/:#)3().:&4&'()G)5SH32)

Afin de synthZtiser le filtre, il est nZcessaire dZterminer une fraction ratich(spltpi
admettel (x) pour module.
Pour cela on factorise le polyn™@&RW"c""§"R

(cas n impaiy
P(x) = &+j) (x-) (x+a+jb) (x+a-jb) (x-ajb) (x-a+jb) (E
= (1@) [(x+a)>+b7] [(x-a)*+b? [E
P(x) appara’t ainsi comme le carrZ du module du polyfP{grseivant &jx) :
P(9) = (1+x) [o+j(x+a)] [b+j(x-a)] [E
= (1+s) (b+stja) (b+sija) (E
= (1+9) [(b+g)*+&] [E
= (1+9) (a+b*+2bsts”) ("T"



MA90/7."1.E2F.+GO+*>

1
j, "%+ JT6(77(01"10+6,)(TA"12"<)*+."78A3+(*'10/3F(8s) = ——
P(s)
M.6,+B2.7"
5 j,"+AB2./3."1."30292+ " "5p1E"], 2F" "B2.)B2."70(*")80+1+."12"<)*+ "
5 j." 90)I/06. "CV7W"/."1A9./1"B2."1.")80+1+."12"<)*+."/"
n P(s)

1 | (I+s)

2 | (1+1.4145+5%)

3 | (14s)(1+1.000s+s?)

4 | (1+1.848s+s%) (1+0.7655+5%)

5 | (1+s) (1+1.6185+5%) (140.618s+s?)

6 | (1+1.9325+5%) (1+1.4145+5%) (1+0.5185+57)

7 | (1+s)(141.802s45%) (1+1.247s+5) (140.4455 4 5%)




MAQ90/7."1.H>.DI3>.J"

1 avec" un nombre e€.(x) un polyn™me dZfini par :

Cx)=1;C(X =x;
JI+1°CH (%) ConlX) = 2 XCo(X) - Gy 4(X)

Remarque pour ce type de rZponse la frZquence de normalisation est dZfinie
P10 log (1% qui vaut B3dB uniquement pdwl.™

n P(s) pour r =0.5dB =1.059 ou ! =0.3493

T(x)=

1| (140.349s)

2 | (1+0.9405+0.659s?)

3 | (1+1.596s) (1+0.5485s+0.875s7)

4 | (142.3765s+2.806s%) (1+0.330s+0.940s%)

5 | (142.760s) (14 1.2305s+2.097s%) (1+0.2165+0.965s%)

6 | (1+3.6925+6.370s%) (140.719s + 1.695s%) (1 +0.1525+0.977s%)

7 | (143.904s) (14 1.8185+3.9395) (140.4725+1.477s%) (140.11250.984 + 5%

8 | (1+4.981s+11.365%) (1+41.0375s+2.788s%) (1+0.335s+ 1.349s5%) (1+0.0865+0.9885?)
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Calcul du gabarit normalisé
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