Solution to ECE Test #12 SO7 #1

. . . ) s—2 . .
A continuous-time filter has a transfer function H (S) = 4m . It is approximated by
S|s+
three digital filter design methods, matched z transform, direct substitution and bilinear z

transform using a sampling rate f_=2. What are the numerical pole and zero locations of
these digital filters?

Matched z Transform zeros at 0, 2.718 , poles at 1, 0.368
Direct Substitution zeros at 2.718 , poles at 1, 0.368
Bilinear z Transform zeros at 3, -1 , poles at 1, 0.333

Matched z Transform

: 1-e'z! _ z(z—2.718)
H(z)= (1-2%)(1-e'2?) (2-1)(2-0.368)
Direct Substitution
B z—¢' B z2-2.718
() _4(2—1)(z—e‘1) B 4(z—1)(z—o.368)
Bilinear
1
H(Z):4 24.1_ _ 47 -4-272-2
42‘1(42‘1+2j 2747 4+02+2)
z+1\ z+1 z+1




Solution to ECE Test #12 SO7 #2

. . . . S . .
A continuous-time filter has a transfer function H (S) = 4m . It is approximated by
S|Ss+

three digital filter design methods, matched z transform, direct substitution and bilinear z
transform using a sampling rate f =0.8. What are the numerical pole and zero locations
of these digital filters?

Matched z Transform zeros at 0, 3.49 , poles at 1, 0.2865
Direct Substitution zeros at 3.49 , poles at 1, 0.2865
Bilinear z Transform zeros at 4.333. -1 , poles at 1, 0.2308

Matched z Transform
) 1-et z7(z-349)
H(z) =4 (1-27%)(1-e=2) ) (z-1)(z-0.2865)

Direct Substitution

_ z—e"® _ z—-3.49
()= 4(z ~1)(z-e**) 4(z ~1)(z-0.2865)
Bilinear
-1
i(2)=4 16 11 _ 4 162-16-2-1
1.6§j(1.6§;1+1] 1'6;1(1.6z—1.6+z+1)
H(2) =25 00226 :2.5(0.62—2.6)(z+1)_ | (z-4.333)(z+1)
:1(2_62_0.6) (z-1)(2.62-0.) (z-1)(z-0.2308)



Solution to ECE Test #12 S07 #3

A continuous-time filter has a transfer function H (S) = 4—(—3) . It is approximated by
S|Ss+

three digital filter design methods, matched z transform, direct substitution and bilinear z
transform using a sampling rate f. =2.5. What are the numerical pole and zero locations
of these digital filters?

Matched z Transform zeros at 0, 3.32 , poles at 1, 0.301
Direct Substitution zeros at 3.32 , poles at 1, 0.301
Bilinear z Transform zeros at4, -1 , poles at 1, 0.25

Matched z Transform
1_ et2yt o z7(2-332)

H(z)= 4(1_ 2t)1-e*22) 4(z ~1)(z-0.301)

Direct Substitution

) 7?2 z7-3.32
H(z)= 4(2 _1)(2 _ e—1-2) - 4(2 -1)(z-0.301)
Bilinear
-1
H(z)=4 5§+1_3 _og. 52-5-32-3
g2-1f-z2-1 4 | EZ}@Z_5+32+$
21241 2+1

0.2 (2—4)(2 +l)

EETRR L B ) W O R



