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ABSTRACT

A simple method of pole-zero pairing has been proposed
for the active cascade realization of elliptic transfer
functions. This simple method of pole-zero pairing is pro-
posed for the enhancement of overall dynamic range.

Secondly, the optimum sequencing of individual biquads is
developed and it is demonstrated that the commonly accepted
seguencing technique does not hold in the case of elliptic
functions. This work is an extension for Lueder's method
[77.

In addition, the phase, time delay and the time domain
characteristics are simultaneously investigated. This aspect
has not been widely examined in the past. They are thoroughly
analyzed and compiled so that they may be compared and utilized
in filter design. Finally, detailed tables are compiled for
Ap(dB) = 0.1,0.2,0.5,1.0,2.0,3.0 and w,=1.05,1.10,1.15,1.20
1.25,1.30,1.35,1.40,1.45,1.50,1.70,2.00. This enables the
designer to immediately find the appropriate network function

once the specifications are given.
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Chapter I

INTRODUCTION

In the cascade realization of active networks, the giv-
en function of order n must be decomposed into a number of
biquads (for n even) or into a first order function in addi-
tion to biquads (for n odd). In decomposition, there are
the problems of pairing the poles and zeros, sequencing of
individual biquads and the gain distribution. Therefore, we

may optimize the decomposition process in order to enhance
an important performance measure such as the dynamic range
or sensitivityl for example.

Lueder decomposed the function and maximized the dynam-

ic range of the whole network while minimizing inband loss-
es [7], He also proposed use of a dynamic programming meth-
od to simultaneously implement gain distribution [9].
Halfin [5] solved a similar problem taking a slightly diffe-
rent approach. Moschytz [8] utilized the degrees of freedom
of the given problem to minimize the transmission sensitivi-
ty and suggested a second-order pole-zero pairing method.

In this thesis we deal with the pole-zero pairing, gain
distribution and sensitivity minimization of elliptic filters
while making use of specific properties pertaining to ellip-
tic functions in general. Elliptic transfer functions have
transmission zeros at specific points on the jw axis cf. Fig.

1 (a), (b).



A low-pass filter realized from an elliptic transfer
function produces the magnitude characteristic which is
equal-ripple in both the passband and stopband as shown in
Fig. 1 (¢),(d). Aas a consequence, the elliptic filter is
optimal, i.e. the transition band is minimal, for a given
order n and for given ripple specifications in the passband
and stopband.

We will introduce a systematic procedure to generate an
F=(fij) matrix to which the pairing of poles and zeros are
assigned. This will yield a biquad which has the flattest
possible magnitude response. Subsequently, the particular
cascading sequence which results in the transfer functions,
from the first input to the biquad outputs with the flattest
magnitude, will be developed for the case of elliptic trans-
fer functions with reference to the Q of individual biquads.

Every pair of poles must take a pair of finite zeros
on the jw axis in order to form a low-pass notch function
due to the nature of the elliptic transfer functions.

A relatively simple method of pole-zero pairing will be
developed to improve the overall dynamic range of the realiz-
ed filter. Subsequently, the gain is distributed to each
biquad in a relatively simple manner.

Furthermore, to the author's knowledge, the phase, time
delay and the time domain characteristics have not been

fully investigated except for a few special cases [12-16].



The main objective of this thesis is to compute the
phase, group delay, unit step response and impulse response
of elliptic filters so that we may analyze and compare with
those of all-pole functions[l15]. Detailed tables are

attached as appendices.
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Figure 1. (a) Pole -zero plot of typical elliptic function of n=6,
(b) Pole-zero plot of typical elliptic function of n=7,
(c) The magnitude characteristic for n= 6,
(d) The mognitude characteristic for n= 7.



Chapter II

ELLIPTIC FUNCTIONS AND POLE-ZERO PAIRING

2.1 Elliptic Transfer Functions

Elliptic functions, first introduced by Cauer, are ra-
tional functions of order n in which the degree of the num-
erator is equal to that of the denominator for even n and
one less than that of the denominator fer odd n .

Since poles Py and zeros z, are tabulated in Appendix I ,we

i
may write the function in factored form for active realiza-

tion as follows.

. n/2 n/2 (s-z,)(s-2,)
H(s)=K I hi (s)=K T N *j for even n (la)
1,j=1 13 1,j=1 (s-p,) (s-p,)
n-1 n-1 *
2 1 2 (s-zi)(s—zi)
H(s)=K h (s) ) h, (s)=K — T . - (1b)
= 1,3=1 13 BplP i,i=1 (s-pi)(s-;i)

for odd n
Where lpil <o < lzjl, and o_ is the frequency at which the
stopband begins, and to be general, the subscripts i and j
may take on any combination from 1,2,3..as shown in Fig. 1 (a),
(b). For specified passband ripple Ap and stopband ripple Ag
and stopband frequency w, as illustrated in Fig. 1l(c), (d), we
can refer to Tables in Appendix I and find the order n ,

poles Py and zeros zj.



Subsequently, we write the desired function in the form
of (1) for active cascade realization of the individual low-

pass notch functions of the type

* 2,,.2
(s-z )(s-zj) s*+w_
hyy(8)= —L—gl- = ———E (2)
(s-pi)(s-pi) s2+PL o 4 42
1 pa
“pi 1
where wzj = Izjl and mpi = Ipilr Qi“ I_——-O-_;-I ’ O(S)= 516 °
Pi*P§

2.2 Pole-Zero Pairing

Equations (1) and (2) suggest that there could be var-
ious ways of associating a pair of zeros with a given pair
of poles. There are % ! (for even n) combinations that sug-
gest a possible optimum pairing for maximum dynamic range.
This problem will be solved by pairing the poles and zeros
such that the magnitude of hij(s) for freguency w is as flat as
possible over the filter passband. The magnitude of hij(s)

and the frequency which maximizes the magnitude is obtained

as follows.

Ihijl ((L)) = (3a)



(V]
G2 A - 50 - 17 1y,
© .. = pi & (3b)
mij o © %y
¢ - )2+ =X 1
o AT —
| (upi Z‘Qi J
and lhij'max = lhij'“=“mij (3c)

Due to the nature of elliptic functions, the minimum
value in the passband 'hij,min occurs at the edge of the
passband, viz., at w = 0 or at 0 = 1 depending on the value
of the pole Q. 1In order to find the condition for Qi such

that |h occurs at w = 0 we impose lhij(O)lilhij(l)l

ij,min
from which we obtained the condition

w

i —
Q, > P = a,. (4)
1 = o4 wzi-l 1/, 13
(w2,-1) [(B)* — (—F—)2
zj w w?. -1
zj zj
Thus, we have from (3a) and (4) that
fai
= 2
'hijlmin = (“pi) if Q. > oy (5a)
and
w? <1
lh , = 2] otherwise (5b)
ij min ©
1
[(w2, - 1)2 + (BL)237
pi Q

i



In order to find the optimum pole-zero pairing, let
us define the flatness matrix F and its elements as foll-

ows. We will take the case of even n without lack of

generality.
zl 22 ® o o zll'
2
£ £ nmms Eil
Py 11 ‘12 13 48
£ Eogees Exn
P, 21 22 23
pn fBl fBZ... fB B-
2 2 2 2 2
- -
f11 f12 W fl%
f21 f22 . fZ%
(6b)
F = : >
f_r.l.l f..rlz e e fﬂ n
2 2 2 2
S =
|h, .1y [h, o] (0)
where fij = L 3 Ihijln(w) = T——l—___ . (6c)
|h:l.jlmax hij]max
As shown in Fig. 2 the normalized magnitude Ihijln = Ihij'//
Ih, .| is plotted for various Q, for the typical cases of
ij max = i

n=6 and n=7.. For illustrative purposes, the special case

i=j was chosen.
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Figure 2, Plots of the normalized magnitude of low-pass notch sections.
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Because the maximum value of hijnis unity for each bi-
guad and fij has its minimum in the passband such that 0 <
f11 < 1, the elementsin F are the direct indices of the f1-
atness of all possible pole-zero pairings. The determinant
of the F matrix is taken and expanded into %! terms with each
term consisting of % elements. If the element of minimum
value in the k th term is greater than the minimum elements
of the (%! - 1) remaining terms, then the pole-zero pairings

corresponding to the subscripts of the k th term yield

maximum dynamic range.

Theorem 1:

Let the poles Py be numbered beginning from the pole with
lowestQ and let the zeros be numbered beginning from the
farthest on the jw axis as shown in Fig. 1 (a), (b).

The optimum pole-zero pairing for the enhancement of the
dynamic range coincides with the term consisting of the di-
agonal elements of the flatness matrix F. Thus the ellipt-

ic functions may be written as

3 (7a)
n/2 n/2 (s-zi)(s-zi)
H(s) = K I hi (s) =K I : - for even n
i=1 i=] (s-pi)(s-pi)
' (7b)
n-1 n-1 *
2 1 2 (s—zi)(s-zi)
H(s) = K h T h, (s) = K 1 o= for odd n
i=1 0 i=] (s-py) (s-p,)
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Proof:

We first examine the functions of the highest Q pole pair,

i.e., p_.

n
Since Qi > @ ,we use (5a) to write:
2 23
h 2
= (0 Jo_ )
%J ( zj/ Pn
min 2
2 { “»m 2
w g1 - (“’zj) }
and h =
3 “pn
27 |lmax = 1
2 _ 242 2¢) )2 /2
w2 = w2)? + N m 3
2 2
from (3b) we see, since Q_ >> 1, LN W .
n mnj - pn
2 2 2
Noting that ®on ¥ W= 1, we now obtain the flatness by
2
h
&
Bj = -
2 h 1
n ({1 - (%0
Zj max wzj B]

2

where 9, 5 is the closest to unity when j = %, thereby maxi-

mizing the flatness. Thus p, Sshould be paired with Z, -
2 2
A similar argument can be carried out for the remaining pol-

es.

’ e oo pln

End of proof.




12
The above theorem confirms the results previously obtain-
ed [1]. This development differs from Lueder in the sense
that the F-matrix is introduced for the special case of
elliptic filter functions. The simultaneous solution by
dynamic programming is not applied to special functions

such as the elliptic functions[5,6].
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Chapter III

SEQUENCING NOTCH SECTIONS

3.1 Sequence of Low-Pass Notch Type Biguads

For cascading the biquads of low-pass notch type, there
n
2.
to find the particular sequence of the low- pass notch type

are 7! possible sequences. The objective in this section is
biquads that yield a decreasing sequence of flatness from
the filter input to the various successive outputs.

Let the i th biquad be denoted by hi(s)’ Implementing Theo-

rem 1, we let j=i in (3) and (4) to rewrite.

w?, - wzl
zi
|h, [ (0) = (8a)
W 1
{(w2 - (.02)2 + (_.Li)Z 0)2} /2
pi Q
w
-, zi, 0 1 ]
(=F5)? (1 - 557) - 1]
W,y 20] /2
“mi = . ) oy (8b)
i,2
( < )+ 5= -1
L “p1 203 _
mpi 8
oL:l. - © . m21_1 1/, (82)
w2, = DI EEH* = (B2}
2
zi w:,-1
zi
where W 4 is the frequency at which Ihil becomes maximum,
and o, 1s a criterion such that if Qi 2 o, Ihi}minoccurs

at w = 0.
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In order to develop a theorem for the cascading seque-
nce of the notch type biquads, let us first assume that the

order n is even, and further classify into two cases:

Case (a) n = 4k k=1, 2, ...
4k - 2 k=1, 2, ...

Case (b) n

Theorem 2:

Let an elliptic function of even order n be expressed

as the product of % biguads as

H(s) = K

s

hi(S)

i=1

where the subscript is in the order of increasing Q.

The sequence of biquads for the optimum dynamic range in

cascade realization is:

Case (a)

H(s) = K h . h . h . h « h coe (9a)

and
Case (b)
H(s) = K hn+2. hn+2-l. hﬂ+2+1. hn+2_2. hn+2+2.. (9b)
4 4 4 4 4

for n = 4k - 2, k =1, 2, ...
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Proof:

Due to the low-pass notch characteristic of the biquad,
the maximum magnitude occurs in the passband, and the passband
minimum occurs at the edges, viz., at w = 0 or w = 1.

Let us now normalize the magnitude of each biquad as shown

in Fig. 3 where Qi of hi(s) is such that

Case (a)
Q1 < Qz... < Qn < QB . < ooe < Q&
4 4 2 .
l 1 | | (10)
first group second group
and
In,| ‘
0 < ——— <1 for 0 <oc<l. (11)
Ihilmax

For Qi > ai(i = % + 1, ...%) the flatness fi is determined

by (l4a) or closely approximated by (14b).

In (14b), (wp /mzi) is smaller than unity due to the low-pass

i

notch characteristic and it decreases as i increases.
Furthermore since Qi increases as i increases, it is

obvious that the flatness fi decreases as 1 increases.

For Qi <o, (L1 =1, 2, ... %),we use (15) to show that the

i
flatness increases with increasing Q as shown in Fig. 3 until
the maximum flatness is attained with the Qn which is located
at the midpoint in (10). 4

For the optimal cascading sequence, therefore, we start with

the biquad hn corresponding to Qn from the first group which

|

yields the ménimum value at w=1l.
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The next biquad in the cascade must be hn correspon-
241
ding to Qn from the second group which prodﬁces the mini-
D1
JA

mum at w = 0.

h . h is the flattest

8 1
% 4+1

among the magnitudes of the product of any two biquads, and

It can be shown that the magnitude

the minimum value occurs at o = 0.

This in turn necessitates the choice of the next closest
biquad hg_l from the first group as the third biquad in the
cascade.4 This process of choosing the biquads based on the
normalized magnitude of biquads versus pole Q completes the
sequence as shown in (9a).

It should also be noted that the minimum of the magnitu-
de of the product of any number of biquads occurs at the fr-

equency where the last biquad in the chain becomes minimum.

In Case (b), the midpoint Q is Qn+2 » and the corresponding

4
bigquad h, yields the flattest magnitude. Furthermore, for
A
Q > Qn+2,all biquads produce minimum at w=0 and for Q < Qn+2
4 4
at w = 1. We start with hn+2 and follow the same development

4
as in Case (a) to produce the optimum sequence as given by

(9b) .

End of proof.
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Replacing w in (8a) by W4 of (8b) and carrying out a
straight-forward operation, we derive the maximum magnitude

Ihi'max explicitly im terms of the known parameters

and as
o q, Yoy BDS Ry (12)
1
Q
w [N ® 2 7z i
i 1 i
|h, | = | (=& - (2 - =) (=& + 1 L
i'max W4 407 Oy (1 - Z%T)z
i

The minimum value 'hilmin’ on the other hand, depends on the

value of Qi in comparison with threshold o, defined by (8c).

i
wzi )

Ihylpin = 1By O] = (mpi) ifQ, > a, (13a)

or
_ w;i -1
Ihylpgn = 1By (D] = ® 5 (13b)
2 _1y2 pi,2
{(wpi Do+ Qi) } otherwise
The flatness index is now obtained as
1 ¥
(1 = 7=5)
Ihilmin 4Qi
fi = E w W 3 (14a)
20 .
18y | nax -2 - mnEhT e BhH | %
i z1 z1i
for Qi > ai
Since Q, >> 1, we may approximate f_ by
i i
h 1
‘, - by lagn _ . for 0, > o, (14b)
Ihylnax (1 - D2 yo0,

wzi
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For Qi < o, we use (12) and (13b) to write
(15)

1
2 - z
(wzi - 1)1 —67)

i, = T
i W W =
(el - 2 - 2oy« 1F 202+ (BH' o,
©oi Q" Wpy i L

When n = 10, for example, we write five biquads in the order
of pole Q's to find the cascading sequence as indicated by

encircled numbers.

H(s) = K hl(s) . hz(s) . h3(s) . ha(s) . hs(s)
ONONONONO
sequence
For n = 12, we have

}i(s)=Kh(s).h(s).h(s).h(s).h(s).h(s)

ool cNONOoNOo

When n is odd, the first order function h ;IE should be
properly treated in relation to biquads. If we place hO in

front in the sequence as ho .h, . h, .h then the mini-

2 1 3’
mum of |h2| occurs at ®w = 0 while the minimum of the product
Iho i hzl does not occur at w = 0 but at w = 1.
Thus it contradicts the optimum sequencing method proposed
in Theorem 2. On the other hand, if we place h0 as a last
entry to the sequence as h2 . h1 s h3 . ho’ the procedure
coincides exactly as presented in Theorem 2. This leads to

the realization of the first order section at the last

stage of the cascade.
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Figure 3. The normalized magnitude of the biquads

in which Qm corresponding to midpoint Q

exhibits the highest flatness. In case (a)
n+2

n s
m=z, and in case (b) m = p
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3.2 Illustrative Example

Example 1

Find the pole-zero pairing, cascading sequence and the
gain distribution for the optimum dynamic range realization
of the elliptic function under the specification Ap(dB)=l,
As(dB)zﬁo and ms=l.l.

From the standard table,we find n=6 which yields the
pole-zero locations as shown in Fig. 1 (a).

For the purpose of confirmation, let us construct the F matr-

ix.
zy z, z
32.970935 31.309230 31.115061
P f £ b3
-.315689+j.409244 .ilaa %{171 .5210
(Q1-0.8195)
P f 4 f
2 21 22
-.118730+3.874514 «2913 4821 .§%05
(Q2-3.7165)
P £ £ £
-.023327+j.999416 .8%40 .2%43 .3225
(Q3-20.8908)

The determinant of the above matrix consists of six

terms, viz., fll'f22°f33’ f13.f21.f32, f12.f23.f31, f13.f22.

f31, fn.f23.f32 and f12'f21'f33 where fij is computed by

(6c), (3c), and (5).
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The minimum elements in each of the six terms are

f33 = .2425,

f12 = .1171.

£ = ,0610,

13

f31 = .0540, f32 = ,.1143 and

The largest among the six elements is f33

and therefore, we take the term containing f33, i.e.,

£ f22.f

11° 33°
Subsequently

hl(S) =

hz(S)

h3(s)

the three biquads are identified as

(s-zl)(s-zg)

(5%2+8.826455)

(s-pl)(s—p{)

(s-zz)(s-zg)

(s2+0.630179 s+0.266762)

(s?+1.714083)

(s-pz)(s-pg)

(s-za)(s-zg)

(s240.237461 s+0.778873)

(82+1.243362)

(s-p3)(s-p§)

The normalized magnitude

Using Theorem 2, we take

(s240.047854 s+0.999404)

of each biquad is plotted in rig. 2a.

the first three biquads of (9b)

in the following sequence.

V)
vo= H(s) = K h2(s)

1

hl(s) . h3(s).

In order to further enhance the dynamic range, we may distri-

bute the gain K to individual biquads as

H(s) =

k2h2(s) . klhl(s) . k3h3(s).
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The optimum gain distribution among the three biquad
sections of the cascade will be performed so as to yield
equal magnitude maxima at the output of all intermediate
transfer functions.

Assuming max |H(jw)| = 1 and therefore, |H(j0)| = 0.891251,
we obtain K = 0.0098.
To make the maximum of the first stage equal to the maximum

of the overall network, we determine

max |H(jo) |

k, = = 0.210712
maxlhz(jw)l
' . k h. (3
x, = max[H(jo)| = gnexln, o) | = 0.060907
1 ° 2 ° °
maxlkzhz(Jw)hl(Jw)l kzmaxlhz(Jw)hl(Jw)l
K
k, = ——=— = 0.762437
3 k,k

Another approach is possible that takes the sensitivity into
consideration. By selecting a pair of zeros as far apart as
possible from a pair of poles, it has been shown that the
function sensitivity Szi(s) can be reduced [8].

Subsequently, the dynamic range will be maximized
through the optimum sequencing of individual biquads and the
gain distribution. It can be shown that the optimum sequenc-
ing remains the same in spite of the different pole-zero

pairing adopted in the second approach.
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Example 2.

Realize the elliptic filter of the same specifications
as in Example 1. Poles and zeros are to be paired to mini-
mize the function sensitivity, and the biquad notch functions
“are to be sequenced so as to render the maximum dynamic ra-
nge. The pole of the highest Q will be paired with the fa-

rthest zero to generate biquads different from (16) -

2 + 1.243362

h,(s) = 2
s2 + 0.630179s + 2.66762
2
hz(s) - s? + 1.,714083 (17a)
s2 + 0.237461s + 0.778873
2
ha(s) - 82 + 8.826455

s? + 0.047854s + 0.999404

The sequencing of biquads for optimum dynamic range is con-

ducted to produce the same result as in Example 1.

H(s) = k,h,(s) . klhl(s) . k3h3(8) (17b)

The gain distribution is carried out to further enhance the

dynamic range of the whole network.
: (17c)

k2 = 0.210712 kl = 0.459223 k3 = 0.101123

A recently proposed active circuit [4] using three opera-
tional amplifiers has been employed to realize each low-

pass notch section in (17).
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The cascaded circuit and its magnitude characteristic

are shown in Fig. 4 (a), (b), respectively. It has been

observed that other possible sequences considerably dimin-

ish the dynamic range. The cutoff frequency is denormalized

to 1,000 Hz. Element values are listed below. Raytheon

RC4156DC type operational amplifiers are used.
CI-CZ-O.OZuF C3=C4=0.02uF CS=C6=9.88nF
R1=33,512 () R9=12,628 Q) R17=336,624 Q)
R2=R3=9,017 R10=R11=15,407 R18=R19=16,114
R4=159,041 R12=27,498 R20=3,328,856
R5=43,793 R13=33,551 R21= 159,347
R6=19,445 R14=7,198 R22=18,043
R7=R8=9,017 R15=R16=15,407 R23=R24=16,114

All resistance values are in ohms.
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—O
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{
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[ .3 3 khz

(b)

Figure 4. (a) Active Realization of the 6th Order Elliptic Filter of Example 2,
(b) Magnitude Characteristics.
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3.3 Other Types of Elliptic Functions

" A. High-pass Type Elliptic Functions

High-pass type elliptic functions are obtained from the
low-pass function through the frequency transformation sa-% .
As a consequence, the passband and the stopband are interch-
anged. The pole-zero pattern is illustrated in Fig. 5b.

The pole-zero pairing for a biquad is
(s - 2z!)(s - :
' e i
h! = : =
(s —py)(s -p

1) (18)
N

Where |zi| < Ipil which gives the high-pass notch char-
acteristic. Thus the development anaiogous to the case of

low-pass type yields the following sequence.

H(s) = Kh!' . h' . h' . h' . h' s {19a)

n n_ 1L LI
—+1 1 Z+2 4 2

for case (a)

H(s) = Kh' . h' o . h! . h' . h'! ... (19Db)
n:& nZZ 1 n-‘l’-2Il nzz_z nZle

for case (b)

B. Band-pass Type Elliptic functions \
s “+w
0

BWs °

where © is the center frequency and BW is the band-width,

As a consequence of the transformation s -

we have the pole-zero location as shown in Fig. 5c as ill-

ustrated for n = 12.
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The upper half from the horizontal line intersecting
w, = 1 is similar to the pole-zero pattern of the low-pass
function and the lower half, to the pole-zero pattern of
the high-pass function. Corresponding to each pi of a low-
pass notch function, there exists the pi of the identical Q
for a high-pass notch function. The pole-zero pairing, th-

erefore, should be conducted as shown below.

(20a)
(s-2,) (s-% )
= * for low-pass notech section of (Q
(s-pi)(s-pi) .

(20b)
- ¥ for high-pass notch section of
(s-py) (s-p)) identical Q,

(s-zi)(s-;i)

For optimal sequencing,hi should accompany hi so that
a pair of biquads, one of low-pass notch and the other of

high-pass notch, form a subsection in the cascade.

H = L] ' L] . L] .
(s) = K Fﬂhﬂ %#lggq g&drhq e (21a)

4 4 4 4 4 4

for case (a)

(21b)

H(s) = K [h .h? h .h' h .h' .
[ nZZ nZZ][ nZZ_l n+2_1][ n+2I1 n+2|1]

4 4
for case (b)
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C. Band-stop Type Elliptic Functions

As a consequence of the transformation s _,_Qﬂg_

s2+0?
(o]

14
which is the inverse of the band-pass case, we have the

pole-zero pattern as shown in Fig. 5d4. By using the anal-

ogy, we can develop the technique which results in a pair-

ing and sequencing similar to (21) but the place of the

low-pass notch function and the high-pass notch function

is reversed.

H(s) = K [hé.h‘ﬂ] [hl'lﬂ.h&'_l]' [hé_l.hg_l} (22a)
4 4 4 4 4 4 -
for case (a)
(22b)
B{s) = K [h;+2‘hn+2][hﬁ+2 l‘hn+2 1][h5+2+1'hn+2+1] cee
4 4 4 4 4 4

for case (b)
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Chapter IV

PHASE AND TIME DOMAIN CHARACTERISTICS

For convenience, the elliptic transfer functions may

be written as

n/2 s? + c,
H(s) = K 1 2 n: even (23a)
i=1 s?2 + a,s + b,
i
X (n-1)/2 s? + cy (23b)
H(s) = 1 n: odd
s +%  j=1  s? 4 a ;s + b,

The typical pole-zero locations and the magnitude characte-
ristics are illustrated in Fig. 1 for n=6 and n=7, respect-
ively.

As shown in Fig. 1l(c) and (d), the stopband frequency
W, is the frequency where stopband begins. This parameter
is used in this thesis instead of a modular angle 6 so that

we may assign appropriate values for wg.

6 = sy = (24)
w

n

Furthermore the passband ripple Ap(dB) = =20 log Ap will be

specified instead of the reflection coefficient p.

= - - (P2
Ap(dB) 10 log[l (100) ] (25)

There are tables in the Appendix I from which we can find

the order of the filter function for given psssband ripples
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Ap(dB), stopband attenuation AS(dB) and the stopband freq-
uency o_. For a given passband ripple Ap and the order n,
the stopband attenuation As becomes larger as W assumes
larger values. In this thesis, we assign ws=l.l, 2.0 to
observe the way poles and zeros shift in the complex s-plane.
As shown in Fig 6,the pole-Q decreases as W, increa-
ses and the pole location converges to Chebyshev point C.
On the other hand, as Ap increases, poles shift toward the
jw-axis inducing higher Q's. The pole on the negative re-
al axis shifts nearer the origin and transmission zeros on
the jw-axis,on the other hand,move further away from the

origin. Their locations are independent of Ap values.

4.1 Phase and Group Delay

Since all the zeros are greater than unity (cutoff fr-
equency)and are located on the jw-axis, they do not affect
the passband phase characteristic of the elliptic filters.

Using (23), the phase is computed as follows.

n/2 -1 aiw o
®(w) = - I tan ~ —=—y + I 180°]
i=1 Bg=w w> /T
ZVey (26a)
n : even
(n-1)/2 a.,w
-1 w -1 i 0
¢ = -t -_— -
(w) an S .§ tan © "7 + I 180 Iw>/€.
(o] i=1 h —_— i (26b)
n : odd

At every frequency greater than j/zi in (23), the phase

will be reduced by 180° due to the numerator of (23).
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In the passband the phaseilinearity improves as W,
increases and eventually it approaches that of Chebyshev
filter. As seen in Fig. 6 phase linearity improves with
increasing ws due to lower Q values. Smaller Ap improves
phase linearity for similar reasons. In Fig. 7 and Fig.
8, the phase characteristics are drawn for ws=l.l, 2.0 and
for passband ripples of AP=O.1 and Ap=l.0.

For even order function, passive ladder realization
does not exist. The need for transformers may be elimina-
ted by modifying the function so that the function vanish-
es at s = », The order of the numerator is (n-2) while
that of the denominator is n. There are two kinds of pos-
sible transformations: one having a dent at s=0 and the
other having no attenuation at s=0. The former is classif-
ied as Case B and the latter as Case C. For comparison,
the original even function is called Case A. These three
cases are shown in Fig. 9 for n=4 including the locations
of the highest Q pole. Case A is the closest to the jow-
axis , Case B and C follow in that order. Phase characte-
ristics of Cases A, B and C are plotted in Fig. 10 for
n=4 and n=6.

Phases of Case A and Case B are almost identical and
the linearity improves in Case C due to lower Q values,
Group-delay characteristics are obtained by differentiat-
ing (26) with respect to w. They are plotted in Fig. 11
and Fig. 12. As confirmed by the phase curves, the flat-

ness of the group-delay improves for larger wg, smaller A,
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PHASE CHARACTERISTICS
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PHASE CHARACTERISTICS
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PHASE CHARACTERISTICS
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(dB) and lower order n. Case A, B and C are compared in

Fig. 13 for n=4 and n=6.

4.2 Unit Step Response

Due to the transmission zeros at the finite points on
the jw-axis and poles of relatively high Q, the time doma-
in behavior of the elliptic filters are considerably dif-
ferent from those of all pole function filters such as
Butterworth or Chebyshev.

The unit step response can be expressed as follows.

-
2 -—1

n/ > ( )
t) =1+ I A.e cos{w,t + o,
(e i=1 * + + (27a)
n : even
a4
-0t (n-1)/2 -—t
a(t) =1 + Aée + .Zl A'e cos(wit + CX:'L) (27b)
1=
n : odd
oy - day’
where w;, = bi - (Eai)

The following are observed:

1. Even functions exhibit non-zero values (which decrease
with ws) at t=0. Their overshoots are higher than th-
ose of odd functions.

2. As W increases, the delay time becomes longer.

3. As Ap increases, the overshoot becomes higher and the

delay time becomes longer.
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The unit step responses are shown in Fig. 14 and Fig. 15
for w = 1.1,2.0 and Ap= 0.1,1.0. Cases A, B and C are

plotted in Fig. 16. Case A and Case B are almost identi-

cal.

4.3 Impulse Responses
The impulse responses are obtained by applying the in-
verse Laplace transformation to H(s) of equation (23).

a,
1

n/2 —-E-t
h(t) = B S(t) + ¥ B.e cos(w.t + B .) (28a)
© i=1 * i i
n: even
a,
-0 _t (n-1)/2 2 '
h(t) = B'e + o B'e cos(w,t + Bi) (28b)
i=1 1
n : odd

Characteristics similar to step responses have been observed
in the impulse responses. It is worth noting that the impulse
§(t) exists in h(t) when n is even and for odd n, the g,

becomes smaller for increasing wg . Impulse responses are
shown in Fig. 17 and Fig. 18 for ws=l.l, 2.0 and Ap=0.l, 1.0.

Cases A, B and C are compared in Fig. 19.
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Chapter V

CONCLUSION

A simple method of pole-zero pairing has been proposed
for the active cascade realization of elliptic functions.
The flatness matrix is introduced to advance a theorem which
leads to the maximum dynamic range. Secondly, the problem
of sequencing the biquads of the low-pass notch type has
been solved. It is demonstrated that the generally accepted
sequencing techniques do not hold in the case of elliptic
transfer functions.

By using the nature of the frequency transformation,
the techniques and results obtained for the low-pass case
are directly applied to the optimization of other types such
as high-pass, band-pass and band-stop elliptic filters.

Two examples are provided to illustrate the proposed
methods. The first example is the case in which the pole-
zero pairing, biquad sequencing and the gain distribution
are all employed to optimize one of the most relevant per-
formance measures, viz. the dynamic range. The second ex-
ample takes a different approach in which the pole-zero
pairing is used for sensitivity improvement of the indivi-
dual biquads. Subsequently,the sequencing and gain dis-
tribution are conducted to enhance the dynamic range as

much as possible.



65

An active notch section proposed by Moore [4] was used
in the laboratory experiment (Fig. 4) for the second example.
The proposed method may be extended to switched-capacitor
realization of elliptic functions using the procedures such
as the one advanced by Ericksson [11].

The phase and group-delay have been examined. The time
domain characteristics of the elliptic filters have been
analyzed and compiled for various stopband frequencies and
passband ripples. Case A, B and C have also been compared
for n=4 and n=6. All figures have been plotted by a VERSA-
TEC D1200A plotter using an AMDAHL 5850 computer. In appen-
dices,detailed tables for Ap(dB) =0.1,0.2,0.5,1.0,2.0,3.0
are included to make them available to active synthesis

designers with various w .
S
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APPENDIX I

TABLES OF IMPORTANT PARAMETERS FOR ACTIVE REALIZATIONS

H(s) = K I i for n: even
i=1 s? + a;s + b,

for n: odd
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CASE A Passband Ripple: Ap(dB)=0.1
n Ws As(dB) Al 1 Ci Pi Qi
2 1.05 0.343 0.1508135  1.3990303  1.4386640 -0.0754068 +j 1.1804000 7.8428382
10 0.559 0.2589655 1.6258769  1.7140833 -0.1294828 +j 1.2685074 4,9238172
.15 0.802 0.3656858  1.8221534  1.9755745 -0.1828429 #j 1.3374311 3.6913426
.20 1.075 0.4725369 1.9986240 2.2359899 -0.2362685 *j 1.3938440 2.9917811
.25 1.376 0.5789248 2.1585102 2.5000000 -0.2894624 *j 1.4403894 2.5377853
.30 1.703 0.6837765 2.3031394 2.7698611 -0.3418883 tj 1.4785979 2.2194529
.35 2.053 0.7859884 2.4333244 3.0468391 -0.3929942 *j 1.5095960 1.9846498
.40 2.423 0.8845975 2.5498094 3.3317143 -0.4422987 *j 1.5343341 1,8051286
.45 2.810 0.9788494 2.6534120 3.6250000 -0.4894247 *j 1.5536652 1,6641270
.50 3.210 1.0682132 2.7450465 3.9270510 -0.5341066 *j 1.5683675 1.5510182
.70 4.888 1.3729001 3.0119431 5.2271136 -0.6864500 *j 1.5939666 1.2641088
2.00 7.418 1.6868869 3.2140923 7.4641016 -0.8434434 *j 1.5819910 1.0627796
3 1.05 1.748 0.0897070 1.1669690 1.2054102 -0.0448535 *j 1.0793318 12.0421358
-2.8129655
.10 3.374 0.1708429  1.2658398 1.3703136 -0.0854214 #j 1.1218480 6.5855565
-2.2408323
15 5.051 0.2460333 41.3387389 1.6336053 -0.1230166 *j 1.1504807 4.7027738
-1.9362904
.20 6.691 0.3135322 1.3940819 1.6996171 -0.1567661 *j 1.1702591 3.7658411
-1.7441023
.25 8.257 0.3731744 1.4369652 1.8699785 -0.1865872 *j§ 1.1841243 3.2122642
-1.6115630
.30 9.736 0.4255598  1.4708184  2.0454918 -0.2127799 +j 1.1939611 2.8498298
-1.5147370
.35 11.129 0.4715398  1.4980049  2.2266128 -0.2357699 *j 1.2010068  2.5956029
-1.4410174
.40 12.440 0.5119804  1.5201793  2.4136247 -0.2559902 *j 1.2060880 2.4082082
-1.3831048
.45 13.678 0.5476699  1.5385189 2.6067151 -0.2738350 *j 1.2097658 . 2.2648139
-1.3364769
.50 14.848 0.5792925 1.5538762 2.8060141 -0.2896462 £j 1.2124279 2.1518417
-1.2981820
.70 18.981 0.6754341  1.5959268 3.6668482 -0.3377170 #j 1.2173225 1.8703527
-1.1959479
2.00 24.010 0.7637170 1.6291078 $.1532091 -0.3818585 +j 1.2179047 1.6712540

-1.

1167651
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~0.9909334

CASE A Passband Ripple: Ap({dBJ=0, 1
n___Ws As(aB) Ad B1 [X] (X Q1
4 1.08 €.397 1.2371822 1.6896437 1.1892€33¢ -0.6183761 2§ 1,.1432442 1.0306896
0.07%51961 1.09%4217 3.3125181 -0.0379961 £j 1.0459484 13.9185860
1.10 10.721 1.4076328% 1.4488989 1.29092%4 -0.7038163 tJ 0.9764949% 0.835512%3
0.1334670 1.1410789 4.2499304 -0.066733% 2§ 1.0661264 8.0038722
1.18 14.161 0.1793269 1.1711%929 1.42978%8 -0.0887633 £j 1.0784690 6.0280%45
1.4483364 1.2814307 $.2979222 -0.7241782 %1 0.870053%8% 0.7815776
1.20 17.08t 0.2168967 1.1930444 1.8724303 -0.1084483 tj 1.08608686 $.02358806
1.453705% 1.1653646 6.2244021 -0.7268%28 2j 0.7981839 0.7425982
1.25 19.566 0.2478803 1.2096972 1.7187065 -0.1239401 tJ 1.0929483 4.4374373
1.4473%917 1.0812014 7.1832769 -0.7237989 ¢§ 0.7465393 0.7183022
1.30 21.809 0.2740076 1.2233%02 1.87203%3 -0.1370038 23§ 1.0978337 4.0365731
1.4377377 1.0176401 8.09%8007 -0.7188689 tj 0.7077200 0.701645%0
1.3% 23.843 0.2963381 1.2343686 2.0296574 -0.1481691 £§ 1.1010870 3.7491683
1.4269898 0.9680478 9.0588736 -0.7134949 tJ 0.6774754 0.6894893
1.40 25,711 1.4164%97 0.9283372 2.1927230 -0.7082299 2 0.6532593 0.6802188
0.3186343 1.2435689 10.0481492 -0.1578172 2§ 1.103930% 3.8330872
1.45 27.444 1.,4065737 0.8958663 2.3613317 -0.7032868 ) 0.6334461 0.6729133
0.3324624 1.2513685 11.0581496 -0.1662312 £J 1.1062259 3.3647290
1.%0 29.064 1.3974686 0.8688551 2.8385530 -0.6987343 tj) 0.6169485% 0.6670089
0.3472533 1.258062% 12.099309% -0.1736266 2y 1.1081138 3.2300164
1.70 34.691 1,3684817 0.798%1870 3.2893923 -0.6842408 tj 0.8718142 0.6516096
0.391799% 1.2773866 16.8660270 -0.1858998 £j 1.1131082 2.8846778
2.00 41.447 1,3408862 0.7364029 4.5932603 -0.6704431 £§ 0.83363868 0.6399791
0.4325087 1.2940828 24.2272012 -0.2162%544 2j 1.1168200 2.630153¢6
8 1.0% 13.841 0.5338036 1.1032632 1.1334220 -0.2669018 tj 1.0158871 1.9676962
0.0602292 1.0577721 1.7737388 -0.0301146 £J 1.0280395 17.0761076
-1.1288581
1.10 20.050 0.6593832 1.0174748 1.2593204 -0.3296916 t§ 0.8532986 1.5297623
0.0990666 1.0826942 2.19309285 -0.049%333 ¢J 1.0393462 10.5033017
-0.9321128
1.19 24.594 0.7214437 0.93%8110 1.3881033 -0.3607219 2§ 0.9086753 1.3581381
0. 1280080 1.0993189 2.8834170 -0.0640028 2§ 1.0465288 8.1909607
-0.83938%3
1.20 28.303 0.7583106 0.9100808 1.5211268 -0.3791883 2§ 0.8753982 1.2%580354
0.1508%98 1.1116471 2.9683674 -0.0754299 2§ 1.0516451 6€.9889172
-0.7828577
1.2% 31.492 0.7824851 0.874838S5 1.6589139 -0.3912426 £J 0.8495691 1.1953301
0.1695228 1.1212936 3.3563860 -0.0847613 t§ 1.0555137 6.24643%7
=0.7440468
1.30 34.318 0.7993773 0.8468405 1.8017262 -0.3996886 %j 0.8289086 1.1511953
0.1851072 1.1290993 3.751%494 -0.0925536 tj 1.0585524 $.7404070
-0.7154823
1.35 36.874 0.81172%1¢ 0.8240639 1.9497131 -0.4058625 tj 0.8119972 1.1183339
0.1983374 1.135%65%52 4.1560848 -0.0991687 2§ 1.0610046 $.3728091
-0.6934718
1.40 39.217 0.8210632 0.8051821 2.1029685 -0.4105316 2§ 0.7979009 1.0928749
0.2097134 1.1410162 4,3713865 -0.10483567 tjJ 1.0630246 $.093%390
-0,6759476
1.49% 41.388 0.8283168 0.7892866 2.2615%46 -0.4141884 tj 0.7859767 1.072%583
0.219%971 1.1456754 4.9983644 -0,1097986 tj 1.0647158 4,8742087
-0.6616480
1.50 43.418 0.8340749 0.7757333 2.4255147 -0.4170375 2§ 0.7787661 1.0559690
0.2282%89 1.1497029 $.4376446 -0.1141294 2§ 1.0661507 4.6974823
-0.6497532
1.70 50.454 0.8483993 0.7371098 3.1356148 -0.4241996 2§ 0.746434S 1.0119657
0.2%542239 1.1614846 7.3232003 -0.1271120 £§ 1.0701996 4.2392622
-0.6171800
2.00 58.901 0.8581834 0.7044355 4,3649509 -0.4280917 &j 0.7213292 0.9780038
0.2778281 1.1718438 10.8677323 -0.1389126 %J 1.0735674 J3.89623985
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CASE A Passband Ripple: Ap(dB)=0.1
n ws As(dB) Al Bi CH Pi Qi
6 1.05 22.088 1.2940518 0.8136624 1.1233258 -0.6470259 *j 0.6285061 0.6970605
0.3030225 0.9940022 1.4386640 -0.1515113 £j 0.9854170 3.2901730
0.0467711 1.0376442 6.5287683 -0.0233855 %j 1.0183798 21.7794462
1.10 29.686 1.1995415 0.6276147 1.2433620 -0.5997708 *j 0.5175807 0.6604368
0.3888995 0.94336 14 1.7140833 -0.1944498 tj 0.9516043 2.4974778
0.0739273 1.0537144 8.8264550 -0.0369636 +j 1.0258402 13.8853520
1.15 35.170 1.1383264 0.5385703 1.3669587 -0.5691632 *j 0.4632748 0.6446951
0.4380848 0.9069349 1.9755745 -0.2190424 *j§ 0.9267984 2.1738517
0.0937264 1.0645073 10.9158033 -0.0468632 tj 1.0307285 11.0085697
1.20 39.630 1.0952568 0.4845270 1.4950350 -0.5476284 +j 0.4296861 0.6355402
0.4708586 0.8793391 2.2359899 -0.2354293 *j 0.9076960 1.9915336
0.1091892 1.0727444 12.9526713 -0.0545946 *j 1.0342939 9.4856829
1.25 43.461 1.0630589 0.4477376 1.6279471 -0.5315295 %3 0.4064653 0.6294401
0.4944813 0.8576194 2.5000000 -0.2472406 *j 0.8924637 1.8728261
0.1217254 1.0791620 14.9917591 -0.0608627 £j 1.0370428 8.5341839
1.30 46.854 1.0379663 0.4209084 1.7658735 -0.5189831 *j 0.3893134 0.6250439
0.5123764 0.8400441 2.7698611 -0.2561882 +j 0.8800067 1.7888005
0.1321410 1.0843814 17.0590037 -0.0660705 +j 1.0392382 7.8804954
1.35 49.921 1.0178147 0.4004163 1.9089166 -0.5089074 +j 0.3760713 0.6217090
0.5264148 0.8255203 3.0468391 -0.2632074 %j 0.8696218 1.7259800
0.1409492 1.0887227 19.1687817 -0.0704746 *j 1.0410360 7.4028010
1.40 $2.734 1.0012590 0.3842328 2.0571405 -0.5006295 +j§ 0.3655173 0.6190857
0.5377196 0.8133174 3.3317143 -0.2688598 *j 0.8608321 1.6771587
0.1485004 1.0923951 21.3298812 -0.0742502 %j 1.0425363 ' 7.0382111
1.45 55.339 0.9874124 0.3711241 2.2105880 -0.4937062 %j 0.3569009 0.6169656
0.5470112 0.8029256 3.6250000 -0.2735056 *j 0.8532997 1.6381039
0.1550453 1.0955433 23.5480505 -0.0775227 *j 1.0438072 6.7508142
1.50 57.772 0.9756631 0.3602921 2.3692888 -0.4878315 *j 0.3497321 0.6152159
0.5547753 0.7939763 3.9270510 -0.2773876 *j 0.8467777 1.6061522
0.1607698 1.0982714 25.8272420 -0.0803849 +j 1.0448970 6.5185410
1.70 66.219 0.9424109 0.3310032 3.0569811 -0.4712054 +j 0.3301040 0.6104861
0.5761225 0.7680057 $5.2271136 -0.2880612 tj 0.8276633 1.5211339
0.1778726 1.1062894 35.6008780 =-0.0889363 +j 1.0480361 $5.9132385
2.00 76.355 0.9144698 0.3078514 4.2481552 -0.4572349 +§ 0.3143051 0.6067381
0.5932993 0.7454672 7.4641016 -0.2966497 *§ 0.8108429 1.4552594
0.1933521 1.1133872 52.3568408 -0.0966761 tj 1.0507335 5.4572536
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CASE_A Passband Ripple: Ap(dB)=0.1
n__Ws As (dB) AT B1 [X] [X] Qi
7 1.08 30.470 0.7247727 0.7573507 1.1175213 -0.3623864 1§ 0.7912186  1.2007336
0.1958600 0.9690027  1.3083409 -0.0979300 %j 0.9794960 5.0259332
0.0365489  1.0263126 2.7143721 -0.0182745 %j 1.0129060 27.7182018
-0.6979132
1.10 39.357 0.7452119 0.6384996  1.2341277 -0.3726060 *§ 0.7068695 1.0722610
0.2582353 0.9333386 1.5239435 -0.1291176 %j 0.9574274  3.7411408
0.0565582 1,0376826 3.5147693 -0.0282791 %j 1.0182745 18.0109459
-0.5996296
1.18 45.758 0.7459005 ©0.5735305  1.3546897 -0.3729502 #j 0.6591196  1.0153069
0.2963281 0.9077742  1.7321918 -0.1481640 #§ 0.9411810 3.2152600
0.0709754  1.0454452  4.2484927 -0.0354877 +j 1.0218541 14.4059725
-0.5506092
1.20 50.963 0.7423895 0.5311540 1.4798722 -0.3711947 +j 0.6271909 0.9816992
0.3228959 0.8882742  1.9413408 -0.1614480 *j 0.9285520 2.9188447
0.0821607 1.0512838 4.9666973 -0.0410804 +j 1.0244980 12.4794606
-0.5197204
1.25 §5.432 0.7379320 0.5009275  1.6099341 -0.3689660 +j 0.6039798 0.9591159
0.3427340 0.8728061  2.1544332 -0.1713670 #j 0.9183896 2.7258483
0.0911889  1.0558981 5.6874343 -0.0455944 j 1.0265570 11.2685798
-0.4980422
1.30 59.391 0.7334671 0.4781411 1.7450051 -0.3667335 *j 0.5862146 0.8427518
0.3581982 0.8601981  2.3729509 -0.1790991 #j 0.9100119  2.5892612
0.0986655 1.0596604 6.4192876 -0.0493328 %j 1.0282153 10.4332088
-0.4818348
1.35 62.970 0.7292899 0.4602975 1.8851599 -0.3646449 *j 0.5721290 0.9302916
0.3706217 0.8497114  2.5977295 -0.1853109 %j 0.9029791 2.4871665
0.1049727 1.0627961 7.1670237 -0.0524864 +j 1.0295831 9.8208371
-0.4691978
1.40 66.251 0.7254806 0.4459285 2.0304452 -0.3627403 %j 0.5606674 0.9204640
0.3808301 0.8408500 2.8292857 -0.1904151 +j 0.8969906 2.4078419
0.1103692 1.0654530 7.9335602 -0.0551846 *j 1.0307316 9.3523186
-0.4590434
1.45 69.290 0.7220415 0.4341057 2,1808921 -0.3610208 *j 0.5511531  0.9125056
0.3893678 0.8332658 3.0679607 -0.1946839 %) 0.8918318  2.3444004
0.1150390 1.0677339 8.7208069 -0.0575195 %j 1.0317099  8..9822745
-0.4506960
1.50 72.129 0.7189472 0.4242098 2.3365223 -0.3594736 *j 0.5431285 0.9059273
0.3966107 0.8267054  3.3139902 -0.1983053 +j 0.8873446  2.2925086
0.1191180 1.0697129 9.5300781 -0.0595590 *j 1.0325529 8.6827249
-0.4437103
1.70 81.984 0.7093421 0.3968624 3.0111362 -0.3546710 +j 0.5206447 0.8881049
0.4170888 0.B8075087  4.3744590 -0.2085444 *j 0.8740812 2.1544928
0.1312766  1.0755421 13.0029293 -0.0656383 *j 1.0350042 7.8999863
-0.4243839
2.00 93.809 0.7003389 0.3746156 4.1800429 -0.3501695 +j 0.5019930 0.8739462
0.4342505 0.7906476 6.2017764 -0.2171253 *j 0.8622669 2.0476284
0.1422479  1.0807187 18.9610948 -0.0711239 %j 1,0371403 7.3082014
-0.4086024
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CASE A Passband Ripple: Ap(dB)=0.1
n Ws As(dB) Al B1 (] Pi Qt
8 1.05 38.872 1.0368542 0.4354101 1.1138641 -0.5184271 £j 0.4082198 0.6364020
0.4472591 0.7840603 1.2431181 -0.2236295 t§ 0.8567672 1.9797738
0.1372550 0.9650371 1.9061395 -0.0686275 tJ 0.9799629 7.1572113
0.02906 18 1.0194208 11.0466061 -0.0145309 £§ 1.0095591 34.7419168
1.10 49.032 0.9335258 0.3367666 1.2282855 -0.4667629 1j 0.3448174 0.6216390
0.4928316 0.6942689 1.4271032 -0.2464158 tj 0.7959574 1.6906950
0.1846803 0.9378677 2.3804113 -0.0923402 tj 0.9640233 $.2438492
0.0444102 1.0279338 15.1062239 -0.0222051 %j 1.0136275 22.8296602

1.15 56.348 0.8761278 0.2901664 1.3469136 -0.4380639 *j 0.3134749 0.6148316
0.5126347 0.6414229 1.6072975 -0.2563174 %j 0.7587650 1.5622993
0.2146871 0.9184804 2.8200771 =-0.1073436 tj 0.9523433 4.4640491
0.0553860 1.0337746 18.7925269 -0.0276930 +j 1.0163699 18.3574655
1.20 62.296 0.8380138 0.2619306 1.4702527 -0.4190069 *j 0.2938772 0.6107197
0.5234228 0.6054 164 1.7895085 -0.2617114 %j 0.7327507 1.4865327
0.2361306 0.9036635 3.2528314 -0.1180653 *j 0.9432519 4.0257905
0.0638644 1.0381803 22.3835994 -0.0319322 +j 1.0184109 15.9542986
1.25 67.403 0.8103889 0.2426986 1.5984994 -0.4051944 +j 0.2802072 0.6079112
0.5299998 0.5789572 1.9759013 -0.2649999 %j 0.7132547 1.4356465
0.2524404 0.8918738 3.6885364 -0.1262202 +j 0.9359179 3.7410448
0.0706874 1.0416692 25.9769795 -0.0353437 +j 1.0200098 14.4385176
1.30 71.928 0.7892731 0.2286579 1.7317524 -0.3946366 +j 0.2700368 0.6058509
0.5342972 0.5585690 2.1675370 -0.2671486 *j 0.6979976 1.3987998
0.2653424 0.882233% 4.1319051 -0.1326712 +j 0.9298558 3.5398524
0.0763257 1.0445181 29.6189023 -0.0381628 +j 1.0213039 13.3902106
1.35 76.018 0.7725392 0.2179207 1.8700686 -0.3862696 +j 0.2621383 0.6042668
0.5372416 0.5423314 2.3650162 -0.2686208 tj 0.6856925 1.3707642
0.2758335 0.8741912 4.5855625 -0.1379167 1j 0.9247541 3.3896609
0.0810740 1.0468953 33.3349904 -0.0405370 %j 1.0223757 12.6203177
1.40 79.768 0.7589238 0.2094313 2.0134836 -0.3794619 tj 0.2558123 0.6030073
0.5393302 0.5290782 2.5687116 -0.2696651 t§ 0.6755434 1.3486683
0.2845419 0.8673770 5.0511190 -0.1422709 %j 0.9203999 3.2730888
0.0851311 1.0489115 37.1409040 -0.0425656 *j 1,0232789 12.0304268
1.45 83.242 0.7476198 0.2025475 2.1620209 -0.3738099 *j 0.2506264 0.6019807
0.5408517 0.5180528 2.7788694 -0.2704259 +j 0.6670252 1.3307878
0.2918882 0.8615306 5.5296305 -0.1459441 £j 0.9166411 3.1799390
0.0886381 1.0506437 41.0468858 -0.0443191 *j 1.0240506 11.5639750
1.50 86.485 0.7380833 0.1968538 2.3156973 -0.3690417 +j 0.2462966 0.6011273
0.5419834 0.5087392 2.9956604 -0.2709917 %j 0.6597748 1.3160175
0.2981673 0.8564625 6.0218242 -0.1490836 *j 0.9133655 3.1038032
0.0916986 1.0521477 45.0599777 -0.0458493 *j 1.0247173 11. 1860206
1.70 97.748 0.7113421 0.1814302 2.9819909 -0.3556710 *j§ 0.2343678 0.5987924
0.5444023 0.4825898 3.9311886 -0.2722011 +j 0.6391372 1.2760542
0.3161642 0.8415698 8.1360237 -0.1580821 +j 0.9036481 2.9015656
0.1008063 1.0565834 62.2665524 -0.0504032 *j 1.0266659 10.1968030
2.00 111.263 0.6891227 0.1692050 4.1367342 -0.3445613 %j 0.2246831 0.5969117
0.5455491 0.4608600 5.5450630 -0.2727745 tj 0.6216543 1.2443734
0.3315429 0.8284074 11.7666735 -0.1657715 tj 0.8949454 2.7452520
0.1090070 1.0605292 91.7615329 -0.0545035 *j 1.0283767 9.4472869
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CASE A Passband Ripple: Ap(dB)=0.1
n__Ws As(dB) [X] 81 [X] X Q1
9 1.05 47.276 0.7105134 0.5068857 1.1114059 -0.3552567 *§ 0.6169914  1.0020346
0.2991024 0.8199459  1.2054102 -0.1495512 tj 0.8930735 3.0274204
0.1017253 0.9669314  1.5942707 -0.0508626 +j 0.9820104 9.6664915
0.0235444  1.0149351 3.9936736 -0.0117722 § 1.0073711 42.7889617
-0.5141787
1.10 58.707 0.6834614 0.4136007  1.2243475 -0.3417307 +j 0.5448126  0.9409718
0.3462971 0.7478414  1.3703136 -0.1731486 tj 0.8472668  2.4972147
0.1390258 0.9453313  1.9377187 -0.0695129 tj 0.9697934  6.9935346
0.0356876  1.0215641 5.2992478 -0.0178438 %j 1.0105670 28.3214444
-0.4482749
1.15 66.937 0.6628505 0.3659231  1.3416657 -0.3314252 #j 0.5060439 0.9125977
0.3705275 0.7035213  1.5336053 -0.1852637 +§ 0.8180456  2.2636964
0.1631578 0.9299806  2.2599957 -0.0815789 %j 0.9608983 5.9105667
0.0443266  1.0261276 6.4899114 -0.0221633 +§ 1.0127371 22.8526217
-0.4145285
1.20 73.629 0.6471966 0.3358266  1.4637563 -0.3235983 tj 0.4807398  0.8954088
0.3856160 0.6724942  1.6996171 -0.1928080 %j 0.7970692 2.1266166
0.1806628 0.9182451 2.5791043 -0.0903314 *j 0.9539839  5.3040863
0.0509798  1.0295766  7.6523927 -0.0254899 *j 1.0143603 19.9035615
-0.3929724
1.25 79.375 0.6349287 0.3147842  1.5907740 -0.3174643 %j 0.4626019  0.8836524
0.3959718 0.6492537  1.8699785 -0.1979859 *j 0.7810604  2.0348997
0.1941269 0.9088953 2.9015215 -0.0970634 *j 0.9484060 4.9110144
0.0563231 1.0323114 8.8171818 -0.0281615 tj 1.0156369 18.0392743
-0.3777125
1.30 84.465 0.6250504 0.2991359  1.7227963 -0.3125252 #§ 0.4488473  0.8750225
0.4035233 0.6310858 2.0454918 -0.2017616 *j 0.7683606 1.9686822
0.2048724 0.9012385  3.2303598 -0.1024362 +j 0.9437930 4.6337914
0.0607317  1.0345467 9.9987492 -0.0303658 +j 1.0166733 16.7478847
-0.3662342
1.35 89.067 0.6169231 0.2870033  1.8598680 -0.3084615 %j 0.4380122  0.8683851
0.4092664 0.6164517 2.2266128 -0.2046332 *j 0.7580085 1.9184189
0.2136732 0.8948413  3.5673591 -0.1068366 *j 0.9399081  4.4271378
0.0644400 1.0364133 11.2051201 -0.0322200 #j 1.0175339 15.7983305
-0.3572440
1.40 93.285 0.6101198 0.2773069 2.0020170 -0.3050599 #j 0.4292381 0.8631080
0.4137726 0.6043974  2.4136247 -0.2068863 *j 0.7493968  1.8788823
0.2210226 0.8894134 3.9135894 -0.1105113 *j 0.9365899  4.2669260
0.0676055 1.0379975 12.4412023 -0.0338028 *j 1.0182607 15.0700994
-0.3499945
1.45 97.193 0.6043442 0.2693763  2.1492622 -0.3021721 +j 0.4219814  0.8588065
0.4173950 0.5942933 2.6067151 -0.2086975 %j 0.7421177  1.8469415
0.2272544 0.8847504  4.2697534 -0.1136272 *j 0.9337233  4.1390251
0.0703396  1.0393593 13.7102067 -0.0351698 #j 1.0188829 14.4938213
-0.3440184
1.50 100.842 0.5993831 0.2627701 2.3016164 -0.2996915 *j 0.4158787 0.8552312
0.4203642 0.5857034  2.8060141 -0.2101821 *j 0.7358851 1.8205942
0.2326043 0.8807033 4.6363361 -0.1163022 #j 0.9312234  4.0345678
0.0727240  1.0405421 15.0143415 -0.0363620 *j 1.0194213 14.0265853
-0.3390055
1.70  113.513 0.5850488 0.2446596 2.9622803 -0.2925244 *j 0.3988598 0.8454523
0.4282446  0.5613150 3.6668482 -0.2141223 #j 0.7179601 1.7494899
0.2480616 0.8687835 6.2125942 -0.1240308 +j 0.9237964 3.7574763
0.0798115  1.0440331 20.6082544 -0.0399058 +j 1.0209998 12.8024045
-0.3250833
2.00 128.717 0.5726761 0.2300769 4.1074418 -0.2B63380 %j 0.3848213 0.8375822
0.4342629 0.5407386 5.1532091 -0.2171315 #§ 0.7025614  1.6933273
0.2614208 0.8582118  8.9221914 -0.1307104 %) 0.9171295  3.5437019
0.0861831 1.0471419 30.2010593 -0.0430916 *j 1.0223918 11.8735518

~0.3136570
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CASE_A Passband Ripple: Ap(dB)=0.1
n Ws As(dB) Ad Bi Ci Pi Qi
10 1.05 55.681 0.8444173 0.2698548 1.1096718 -0.4222086 tj 0.3026461 0.6151881
0.4926823 0.5941999 1.1814619 -0.2463411 2§ 0.7304217 1.5645856
0.2126339 0.8511860 1.4386640 -0.1063170 £j 0.9164512 4,3389009
0.0785527 0.9703031 2.5336482 -0.0392764 %j 0.9842563 12.5398520
0.0194072 1.0118536 16.8596102 -0.0097036 tj§ 1.0058626 51.8317432
1.10 €8.382 0.7547385 0.2099361 1.2215638 -0.3773693 %j 0.2598625 0.6070816
0.5025003 0.5054635 1.3338339 -0.2512502 tj 0.6650841 1.4148439
0.2555688 0.7915883 41.7140833 -0.1277844 +j 0.8804882 3.4813036
0.1086680 0.9526515 3.2619424 -0.0543340 *j 0.9745252 8.9818394
0.0292527 1.0171690 23.1838025 -0.0146264 tj 1.0084419 34,4770434
1.15 77.527 0.7062767 0.1815115 1.3379528 -0.3531383 +j 0.2383376 0.6032220
0.5025314 0.4572162 1.4860346 -0.2512657 *j 0.6277593 1.3455430
0.2793819 0.7539233 1.9755745 -0.1396910 *j 0.8569771 3.1078873
0.1284492 0.9401479 3.9305495 -0.0642246 tj 0.9674829 7.5486042
0.0362313 1.0208372 28.9230322 -0.0181157 tj 1.0102025 27.8864958
1.20 84.962 0.6744748 0.1642343 1.4591581 -0.3372374 %j 0.2247338 0.6008502
0.5004717 0.4257019 1.6414311 -0.2502359 +j 0.6025644 1.3036867
0.2950320 0.7270787 2.2359899 -0.1475160 %j 0.8398320 2.8901581
0.1429426 0.9305912 4.5854918 -0.0714713 %j 0.9620203 6.7486643
0.0416942 1.0236134 34.5122486 -0.0207971 tjJ 1.0115240 24.3240090
1.25 91.347 0.6515794 0.1524388 1.5853042 -0.3257897 %j 0.2151740 0.5992118
0.4979529 0.4031661 1.8012990 -0.2489764 +§ 0.5841035 1.2751280
0.3062333 0.7067098 2.5000000 =-0.1531167 *j 0.8265985 2.7451628
0.1541733 0.9229731 $.2430274 -0.0770867 %j§ 0.9576172 6.2313960
0.0458946 1.0258167 40.1039839 -0.0229473 %j 1.0125661 22.0685270
1.30 97.002 0.6341551 0.1438115 1.7164539 -0.3170776 tj 0.2080223 0.5980001
0.4954500 0.3861333 1.9662686 -0.2477250 *j 0.5698821 1.2542058
0.3146870 0.6906288 2.7698611 -0.1573435 tj 0.8160097 2.6408488
0.1631887 0.9167297 5.9108926 -0.0815944 *j 0.9539770 5.8671955
0.0494388 1.0276189 45.7705353 -0.0247194 £j 1.0134139 20.5044300
1.35 102.115 0.6203891 0.1372044 1.8526432 -0.3101945 +j 0.2024445 0.5970627
0.4931127 0.3727633 2.1366988 -0.2465564 *j 0.5585457 1.2381418
0.3213055 0.6775736 3.0468391 -0.1606527 tj 0.8073192 2.5618878
0.1706076 0.9115092 6.5933849 -0.0853038 *j 0.9509114 5.5960589
0.0524175 1.0291246 51.5519660 -0.0262088 +§ 1.0141192 19.3534040
1.40 106.802 0.6092140 0.1319743 1.9938949 -0.3046070 £j 0.1979618 0.5963137
0.4909810 0.3619736 2.3128131 -0.2454905 *j 0.5492795 1.2253884
0.3266300 0.6667509 3.3317143 -0.1633150 %j 0.8000494 2.4999182
0.1768274 0.9070762 7.2931353 -0.0884137 +j 0.9482928 $.3860742
0.0549584 1.0304029 57.4727614 -0.0274792 tj 1.0147156 18.4701012
1.45 111.144 0.5999525 0.1277292 2.1402240 -0.2999763 j 0.1942767 0.5957008
0.4890549 0.3530790 2.4947597 -0.2445274 %j 0.5415582 1.2150058
0.3310047 0.6576305 3.6250000 -0.1655023 *§ 0.7938763 2.4499481
0.1821190 0.9032652 8.01186G65 -0.0910595 tj 0.9460303 5.2185810
0.0571517 1.0315022 63.5489356 -0.0285759 +j 1.0152269 17.7707415
1.50 115.199 0.5921500 0.1242151 2.2916411 -0.2960750 %j 0.1911927 0.5951897
0.4873198 0.3456214 2.6826414 -0.2436599 tj 0.5350245 1.2063859
0.3346603 0.6498420 3.9270510 =-0.1673301 +§ 0.7885700 2.4087944
0.1866747 0.8999552 8.7507642 -0.0933374 +j 0.9440568 5.0818853
0.0590636 1.0324572 69.7914985 -0.0295318 +j 1.0156698 17.2034702
1.70 129.278 0.5703208 0.1146818 2.9483149 -0.2851604 %j 0.1826618 0.5937833
0.4819191 0.3249474 3.4947482 -0.2409596 tj 0.5166100 1.1828574
0.3447202 0.6275510 5.2271136 -0.1723601 £j 0.7732031 2.2980412
0.1999062 0.8901931 11.9220243 -0.0999531 j 0.9381911 4,7197162
0.0647416 1.0352776 96.5555666 -0.0323708 %j 1.0169709 15.7161113
2.00 146,170 0.5522338 0.1071102 4.0866858 -0.2761169 tj 0.1756977 0.5926421
0.4768334 0.3080517 4.8979715 -0.2384167 *j 0.5012078 1.1639790
0.3528370 0.6085366 7.4641016 -0.1764185 £j 0.7598770 2.2109008
0.2114256 0.8815170 17.3634536 -0.1057128 j 0.9329211 4.4407652
0.0698400 1.0377907 142.4309671 -0.0349200 #j 1.0181215 14.5864825
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CASE A Passband Ripple: Ap(dB})=D.3
n__wWs As(dB) Al [X] <) P ol
11 1.05 64.086 0.6465048 0.354 1799 1.1084015 -0.3232524 tj ©.4996877 0. 8055348
0.3530542 0.6690446 1.4652129 -0.4765271 £j 0.7BB6756 2.3%E7871
0.1584360 0. B7862242 1.8488607 -0.0792t80 t§j 0.9327104 5 .9081808
0.0625876 0.973F 03 1.89760845 -0./0312938 £y 0.9863067 15.7357452
0.0162442 1.009644% 5. %Q218I5 -0.0081221 £j 1.0047779 61 .¥564432
-0.4098819
1.10 78.057 0.6036195 0.28506%% §,.2095247  -0.3046097 tj 0.4404275 0.8345229
0.3779281 0.586873R 1. 2088858 -0, 1889641 2§ 0.7424072 2.02770473
0.1960877 0.8260647 1.5834528 -0.0880439 *j 0.9035774 4 .€330736
0.0874160 0.9590&37 2.4791004 -0.04370B0O tj 0.978342 11.22279576
0.0243870 1. 0140053 7 .8578487 -0.0121935 j 1.00R2045 412816632
~0.3597738
1.15 88.117 0.5771859 0..25m6304 1. 208275 ~0..28859050 0.4090776 0 .:8E13635
0.3879761 0.5404039 1.4533840 ~<D.1938894 0.7088529 1.832{2340
0.2179812 V. TOETB45 1. BOESDY 0. 40B93OL &Y 0.8842373 40871831
0.1039032 0.. 8455658 2.94462%6 - UFIG51E 0.9726082 .. 37410626
0.0301429 4. 0470203 9.2994&7H -D.OF50744 1.0083616 3D .#6HM675
~0.333787
1.20 96.295 0.5587012 0.2291605 14587847 -D..2793506 *j 0.3887464 0.16%8214
0.3930905 0.5087347 €. 80136465 -0.1968453 +j 0.6856418 1.781444839
0.2328308 0.7704363 R./0F3V626 -0.4464154 £j 0.8699907 3. %98840
0.1160691 0.9407215 B.4024453 -0.0580345 tj 0.9681702 8. 382990
0.0345590 1.0193044 44, .0E&EM5 -0.0172785 £) 1.0094582 29.31410122
’ ~0.3MRDEED
1.25 103.318 0.5448637 0.214262% .8 H28TG  ~0. 2724308 #§ 0.3742237 . 846855426
0.3959922 0.485897¢ 1.77639244  ~0. 1979881 %) 0.6683528 4. 7502969
0.2437136 0.7525809 2.2604558 0. 1248568 #§ 0.8589132 3.5595642
0.1255457 0.934387% 385316007 —D.062TVAN #J 0.9645968 7. 8HK34866
0.0380963 1.021148% 42, 73BVIe -0.L19048% %] 1.0103245 26 550157
~0.305208%
1.30 109.540 0.5340465 0.203240% TSN ~40..2670232 £§ 0.3632342 0.84:41625
0.3977416 0.4684099 H.DUI5674 --0.#98B708 £j 0.6548742 1. 72057269
0.2520824 0.7383844 L4796 —0.1260412 ) 0.8499988 3. ACETT82
0.1331840 0.9291943 LEGN82D  -D.0665H20 £ 0.9616443 7.2877094
0.0410091 1.0226029 4. AB0RA4T -0.0205046 £ 1.0110304 24 4528608
~0. 296259
1.35 115.163 0.5253301 0.1947268 1 -0.2626550 *j 0.3545897 0. B¥T0025
0.3988339 0.4545433 R ~-@. 1984170 £j 0.6440312 1.6804235
0.2587361 0.7267840 : ~0.1292%80 *j 0.8426493 3.23549489
0.1394905 0.9248500 4.811267% -0.0697452 *j 0.9591588 6.8343150
0.0434556 1.023842% 16.260581% -0.0217278 +j 1.0116183 23 .2047472
-0.2892188
1.40 120.319 0.5181462 0.1879422 11.9879279 -0.2590731 tj 0.3475965 O.Bis6809
0.3995277 0.4432625 %.2434285 -0.1997639 +§ 0.6351039 1.609€4166
0.2641585 0.7171410 2.9878021 -0.1320793 +j 0.8364783 3.2058091
0.1447922 0.9211593 5.3032020 -0.0723961 £j 0.9570361 6. 6286064
0.0455413 1.0248974 18.0B22243 -0.0227707 £j 1.0121160 22.x297471
-0.2835386
1.45 125.095 0.5121203 0.1824057 2.1335836 -0.2560601 *j 0.3418171 0.8339639
0.3999692 0.4339018 2.4173448 -0.1999846 *j 0.6276209 1.6489077
0.2686632 0.7089747 3.2435289 -0.1343316 tj 0.8312218 3. 1BK0595
0.1493131 0.9179849 5.8087659 -0.0746566 *j 0.9552022 6 .4%68194
0.0473410 1.0258036 19.9555287 -0.0236705 %j 1.0125430 21 .u8411.382
-0.2788497
1.50 129.556 0.5069936 0.1778023 2.2843118 -0.2534968 *j 0.3369595 O . B2i1%6991
0.4002456 0.4260105 2.5972085 -0.2001228 %j 0.6212579 1.6307357
0.2724635 0.7019778 3.5072526 -0.1362317 %j 0.8266914 3 .0MH0584
0.1532131 0.9152268 6.37287388 -0.0766066 *j 0.9536027 6 .2440792
0.0489091 1.0265912 21.8787000 -0.0244546 tj 1.0129132 20.7#61427
~0.2749123
1.70 145.042 0.4924126 0.1652206 2.9380530 -0.2462063 tj 0.3234239 ©.F54730
0.4005457 0.4039262 3.3756369 -0.2002729 tj 0.6031724 . 4 .3%67150
0.2831058 0.6818346 4.6433716 -0.1415529 tJ 0.8135093 2 .9166930
0.1645808 0.9070854 8.5619394 -0.0822904 %j 0.9488486 S . 7868849
0.0535632 1.0289177 30.1261720 -0.0267816 2j 1.0140022 18.2375496
~0.2639560
2.00 163.624 0.4800719 0.1551291 4.0714332 -0.2400359 %j 0.3122689 0. B2V4279
0.4002529 0.3856476 4.7212543 -0.2001265 tj 0.5878750 1.5515323
0.2919117 0.6645121 6.5999975 -0.1459558 +j 0.8020031 2.7W25437
0.1745277 0.8998401 12.3963998 -0.0872638 +j 0.9445767 5. 4352354
0.0577385 1.0309918 44.2665611 -0.0288693 *j 1.0149672 17 .5®857843

-0.2549416
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CASE A Passband Ripple: Ap(dB)=0.1
n__Ws As(dB) At [X] [X] 1]
12 1.05 72.491 0.7084965 0. 1838037 1.1074426 -0.3542483 +j 0.2414785 0.6051171
0.4881750 0.4527160 1.1536336 -0.2440875 t§ 0.6270066 1.3782799
0.2618955 0.7282032 1.2918984 -0.1309477 £j 0.8432413 3.2583542
0.1224767 0.8959542 1.6991591 -0.0612384 +j§ 0.9445656 7.7283951
0.0511250 0.9769244 3.3125181 -0.0255625 tj 0.9880643 19.3329000
0.0138010 1.0080276 23.9660912 -0.0069005 +j 1.0039821 72.7486451
1.10 87.732 0.6315903 0.1435754 1.2179786 -0.3157951 £j 0.2094012 0.5999356
0.4769921 0.3763103 1.2909254 -0.2384961 tjJ 0.5651814 1.2860618
0.2917136 0.6535193 1.4996665 -0.1458568 +j 0.7951384 2.7712292
0.1551874 0.8531630 2.0872157 -0.077%937 +j 0.9204033 5.9519548
0.0719331 0.9644803 4.3499304 -0.0359666 *j 0.9814208 13.6526715
0.0206272 1.0116507 33.0577896 -0.0103136 %j 1.0057556 48.7612336
1.15 98.706 0.5903980 0.1244108 1.3331670 -0.2951990 *j 0.1930500 0.5974259
0.4668639 0.3364143 1.4297858 -0.2334319 %j 0.5309650 1.2423586
0.3061012 0.6095271 1.7009576 -0.1530506 *§ 0.7655734 2.5505361
0.1748347 0.8252160 2.4494%590 -0.0874173 +j 0.9041981 5.1958453
0.0858733 0.9556924 $.2979222 -0.0429366 t§ 0.9766519 11.3841638
0.0254559 1.0141731 41.3060302 -0.0127280 *j 1.0069812 39.5609797
1.20 107.628 0.5634735 0.1127324 1.4532283 -0.2817367 tj 0O.1826386 0.5958692
0.4586902 0.3109019 1.5724303 -0.2293451 tj 0.5082349 1.2156043
0.3146823 0.5794157 1.9034206 -0.1573411 %j 0.7447546 2.4189275
0.1884468 0.8048615 2.8072245 -0.0942234 +j 0.8921791 4.7607098
0.0962145 0.9489804 6.2244021 -0.0481072 %j 0.9729677 10.1248417
0.0291566 1.0160862 49.3373729 -0.0145783 %j 1.0079056 34.5723402
1.25 115.290 0.5441340 0.1047454 1.5782485 -0.2720670 %j 0.1752854 0.5947873
0.4520670 0.2929042 1.7197065 -0.2260335 +j 0.4917449 1.1971815
0.3203731 0.5571850 2.1098820 -0.1601866 tj 0.7290578 2.3299342
0.1985804 0.7891704 J3.1681544 -0.0992902 +j 0.8827864 4.4735167
0.1043003 0.9436287 7.1532769 -0.0521502 +j 0.9700047 9.3135420
0.0321181 1.0176061 57.3715316 -0.0160590 #§ 1.0086368 31.4080028
1.30 122.077 0.5294384 0.0988962 1.7082709 -0.2647192 tj 0.1697645 0.5939836
0.4466166 0.2794310 1.8720353 -0.2233083 +j 0.4791288 1.1835931
0.3244044 0.5399830 2.3217202 -0.1622022 +j 0.7167102 2.2651829
0.2064691 0.7766295 3.5359122 -0.1032345 %j 0.8751983 4.2682708
0.1108375 0.9392397 8.0959007 -0.0554187 +j 0.9675580 8.7438271
0.0345554 1.0188506 65.5126430 -0.0172777 4j 1.0092334 29.2105458
1.35 128.212 0.5178406 0.0944122 1.8433207 -0.2589203 %j 0.1654464 0.5933597
0.4420622 0.2689306 2.0296574 -0.2210311 %j 0.4691224 1.1731046
0.3273939 0.5262325 2.5397132 -0.1636969 +j 0.7067077 2.2157374
0.2128037 0.7663476 3.9125428 -0.1064019 +j 0.8689225 4.1137100
0.1162475 0.9355674 9.0585736 -0.0581238 +j 0.9654993 8.3205837
0.0366012 1.0198908 73.8184125 -0.0183006 *j 1.0097306 27.5918657
1.40 133.836 0.5084333 0.0908599 1.9834134 -0.2542166 *j 0.1619685 0.5928600
0.4382049 0.2605039 2.1927230 -0.2191025 *j 0.4609751 1.1647423
0.3296873 0.5149732 2.7643424 -0.1648436 *j 0.6984267 2.1766577
0.2180090 0.7577547 4,2993023 -0.1090045 %j 0.8636392 3.9929128
0.1208048 0.9324465 10.0451492 -0.0604024 tj 0.9637417 7.9933281
0.0383448 1.0207745 82.3241078 -0.0191724 £j 1.0101519 26.3486301
1.45 139.047 0.5006417 0.0879747 2.1285596 -0.2503208 +j 0.1591042 0.5924502
0.4348002 0.2535883 2.3613317 -0.2174501 +j 0.4542068 1.1579107
0.3314939 0.5055804 2.9959256  -0.1657469 +j 0.6914538 2.1449620
0.2223636 0.7504641 4.6970152 -0.1111818 *j§ 0.8591290 3.8958409
0.1246979 0.9297612 11.0581496 -0.0623489 +j 0.9622234 7.7326207
0.0398489 1.0215350 91.0527944 -0.0199245 £j 1.0105137 25.3635453
1.50 143.913 0.4940809 0.0855850 2.2787664 -0.2470404 tj 0.1567036 0.5921078
0.4320404 0.2478114 2.5355530 -0.2160202 tj 0.4484937 1.1522222
0.3329476 0.4976265 3.2346828 -0.1664738 tj 0.6855020 2.1187313
0.2260596 0.7442022 5.1062498 -0.1130298 *j 0.8552347 3.8161241
0.1280605 0.9274279 12.0993095 -0.0640302 +j 0.9608996 7.5201242
0.0411588 1.0221954 100.0203299 -0.0205794 +j 1.0108273 24.5642695
i.70 160.807 0.4757405 0.0790960 2.9302881 -0.2378702 £j O. 1500459 0.5911629
0.4236749 0.2318957 3.2893923 -0.2118375 *j 0.4324587 1.1366154
0.3366687 0.4751931 4.2640673 -0.1683344 tj 0.6684733 2.0475394
0.2365228 0.7260942 6.8651328 -0.1182614 tj 0.8438652 3.6026617
0.1378881 0.9205361 16.5660270 -0.0689440 +j 0.9569654 6.9581475
0.0450450 1.0241476 138.4661013 -0.0225225 tj 1.0117511 22.4664788
2.00 181.078 0.4605597 0.0739357 4.0598914 -0.2302798 *j 0O.1445923 0.5903931
0.4163402 0.2189945 4.5932605 -0.2081701 £j 0.4191177 1.1240050
0.3393463 0.4564290 6.0382667 -0.1696731 *j 0.6539419 1.9908730
0.2453149 0.7104258 9.8873550 -0.1226574 tj 0.8338951 3.4358600
0.1465188 0.9143973 24.2272012 -0.0732594 *+§ 0.9534308 6.5264044
0.0485290 1.0258886 204.3626509 -0.0242645 *§ {.0125709 20.8712669
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CASE A Passband Ripple: Ap(dB)=0.2
n__Ws As(dB) At B [X] X1 Qi
2 1.05 0.667 0.2020056 1.3633013  1.4386640 -0.1010028 %j§ 1.1632282 5.7800615
1.10 1.065 0.3369623 1.5516318  1.7140833 -0.1684811 t§ 1.2341985 3.6966899
1.15 1.494 0.4620370 1.7022121 1.9755745 -0.2310185 +j 1.2840726  2.8237747
1.20 1.954 0.5795678 1.8271765 2.2359899 -0.2897839 #j 1.3203037 2.3323084
1.25 2.440 0.6894256 1.9316044  2.5000000 -0.3447128 #j 1.3463943 2.0159126
1.30 2.947 0.7912308 2.0187581 2.7698611 -0.3956154 +j 1.3646415 1.7957213
1.35 3.469 0.8848026 2.0912292 3.0468391 -0.4424013 +j 1.3767753  1.6343852
1.40 4.000 0.9702261 2.1512491 3.3317143 -0.4851130 *j 1.3841656 1.5117236
1.45 4.535 1.0478103 2.2007744 3.6250000 -0.5239052 +§ 1.3879113  1.4158104
1.50 5.071 1.1180197 2.2415116 3.9270510 -0.5590098 #j 1.3888915 1.3391248
1.70 7.170 1.3365637 2.3428282 5.2271136 -0.6682818 +j 1.3770358 1.1451980
2.00 10.062 1.5357824  2.3982853 7.4641016 -0.7678912 *j 1.3448526 1.0083719
3 1.0%5 3.016 0.1109607 1.1393749  1.2054102 -0.0554803 %j 1.0659722 9.6197616
-2.0254788
1.10 6.285 0.1963898 1.2073755 1.3703136 -0.0981949 %j 1.0944100 5.5950273
~1.6516436
1.15 7.364 0.2675138  1.2517954 1.5336053 -0.1337569 +j 1.1108125 4.1823503
-1.4558064
1.20 9.254 0.3268265 1.2827631 1.6996171 -0.1634132 1§ 1.1207405 3.4654210
-1.3325527
1.25 10.977 0.3766229 1.3053106 1.8699785 -0.1883115 +§ 1.1268759  3.0335431
-1.2472408
1.30 12.557 0.4188005  1.3222844 2.0454918 -0.2094002 #j 1.1306794 2.7457136
-1.1845191
1.35 14,017 0.4548520 1.3354102 2.2266128 -0.2274260 #j 1.1329994  2.5406054
-1.1364187
1.40 15.374 0.4859358 1.3457881 2.4136247 -0.2429679 #j 1.1343521 2.3873134
-1.0983578
1.45 16.643 0.5129516 1.3541478 2.6067151 -0.2564758 %j 1.1350630 2.2685933
-1.0675024
1.50 17.836 0.5366031 1.3609897 2.8060141 -0.2683015 %j 1.1353431  2.1740737
-1.0420002
1.70 22.014 0.6071465 1.3789452 3.6668482 -0.3035732 #j 1.1343670 1.9341049
-0.9730806
2.00 27.062 0.6705048  1.3922124 5.1532091 -0.3352524 +§ 1.1312905 1.7597494

-0.9187064
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Passband Ripple:

CASE A Ap(dB8)=0.2
n Ws As(dB) Al B (] P Qi
4 1.05 8.922 1.1653819 1.3071479 1.1536336 -0.5826910 tj 0.9836763 0.9810566
0.0813902  1.0709816 3.3125181 -0.0406951 £j 1.0340820 12.7150717
69  7.7912720
1.10 13.591 0.1345593 1.0991172  1.2909254 -0.0672796 tj 1.04622
1.2445370  1.0934245  4.3499304 -0.6222685 tj 0.8403609  0.8402076
o $) 0.7568844  0.7842364
1.15 17.137 1.2527579 0.9652245  1.4297858 -0.6263790 oo
0. 1743017  1.1166191 §.2979222 -0.0871508 #j 1.0531020  6.062
1.20 20.068 1.2453409 0.8802298  1.5724303 -0.6226704 tj 0.7017915  0.7533725
0.2056167  1.1289366  6.2244021 -0.1028084 £j 1.0575287 5.1674513
1.25 22.602 1.2341596  0.8196465  1.7197065 -0.6170798 t§ 0.6624644  0.7335707
0.2311018  1.1381935  7.1532769 -0.1155509 £j 1.0605854 4.6164131
1.30 24.855 1.2225970 0.7742234  1.8720353 -0.6112985 #j 0.6328804 0.7196972
0.2523116  1.1454461  8.0959007 -0.1261558 £j 1.0627939 4.2417990
1.35 26.894 1.2117075 0.7388884  2.0296574 -0.6058538 +§ 0.6097783  0.7094007
0.2702604  1.1512967 9.0585736 -0.1351302 %j 1.0644419 3.9701899
1.40 28.766 1.2017872 0.7106213  2.1927230 -0.6008936 #§ 0.5912260 0.7014416
0.2856497  1.1561204 10.0451492 -0.1428249 %j 1.0657023 3.7641567
6951003
1.45 30.501 1.1928641 0.6875066 2.3613317 -0.5964321 %j 0.5759985 0.
0.2989861  1.1601657 11.0581496 -0.1494931 +j 1.0666853  3.6025413
1.50 32.122 1.1848720 0.6682680 2.5355530 -0.5924360 #j 0.5632829 0.6899282
0.3106469  1.1636055 12.0993095 -0.1553235 %j 1.0674643  3.4724486
1.70 37.751 1.1603284  0.6156716  3.2893923 -0.5801642 +§ 0.5282813 0.6762288
0.3454480  1.1733675 16.5660270 -0.1727240 £j 1.0693614 3, 1356990
2.00 44.508 1.1377183  0.5735633  4.5932605 -0.5688592 #j 0.4999625 0.6656653
0.3768736  1.1815840 24.2272012 -0.1884368 ) 1.0705492 2.8842742
5 1.05 16.810 0.5029009  0.9850014  1,1334220 -0.2514505 £j 0.9600906 1.9734948
0.0595351  1.0400487  1.7737385 -0.0297676 %j 1.0193932 17. 1298508
. -0.9040464
1.10 23.089 0.5956337  0.8962457  1.2593204 -0.2978168 :j 0.8986383  1.5894039
0.0937296  1.0552471  2.1930925 -0.0468648 tj 1.0261826 10.9597385
-0.7632858
1.15 27.647 0.6403261  0.8379995  1.3881033 -0.3201631 $j 0.8576101  1.4296201
0.1185123  1.0650595 2.5834170 -0.0592561 %] 1.0303146 8.7081052
-0.6947204
1.20 31.360 0.6666117  0.7963163  1.5211268 =-0.3333058 +j 0.8277823  1.3386588
0.1377817  1.0721864  2.9683674 -0.0688908 +§ 1.0331701  7.5152535
-0.6521454
1.25 34.551 0.6837572 0.7647968  1.6589139 -0.3418786 £j 0.8049322 1.2790017
0.1533507  1.0776791  3.3563960 -0.0766753 +j 1.0352778 6.7695387
-0.6225620
1.30 37.378 0.6956990 0.7400470  1.8017262 -0.3478495 £§ 0.7867959  1.2365404
0.1662502  1.0820718  3.7515494 -0.0831251 +j 1.0369002 6.2569965
-0.6006035
1.35 39.934 0.7044088  0.7200700  1.9497131 =-0.3522044 $£j 0.7720247  1.2046547
0.1771341  1.0856762  4.1560845 =-0.0885670 *j 1.0381669 5.8823117
-0.5835759
1.40 42.277 0.7109843  0.703CO10  2.1029685 =-0.3554925 $j 0.7597540 1.1797850
0.1864467  1.0886912 4.5713865 -0.0932234 £§ 1.0392308 5.5962569
-0.5699521
1.45 44.448 0.7160864  0.6897940 2.2615546 -0.3580432 $§ 0.7493991  1,1598299
0.1945049  1.0912514  4.0983644 -0.0972525 £§ 1.0400930 §.3707115
-0.5587914
1.50 46.476 0.7201317  0.6780586  2.4255147 -0.3600658 tj 0.7405479  1.1434619
0.2015428  1.0934521  5.4376446 -0.1007714 tj 1.0408156 S.1883888
-0.5494777
1.70 $3.515 0.7301754  0.6447779  3.1356145 -0.3650877 £j 0.7151845  1,0997092
0.2225134  1.0998248  7.3252003 -0.1112567 #J 1.0428072 4.7130881
-0.5238348
2.00 61.961 0.7370134 0.6167785  4.3649509 -0.3685067 %j 0.6935282 1.0655879
0.2414211  1.1053496 10.5677323 -0.1207105 £j 1.0444035 4.3548649

-0.8030269
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CASE A Passband Ripple: Ap(dB)=0.2
n__Ws As (dB) At B1 ] Pi Qi
6 1.05 25.135 1.1013283 0.6206474  1.1233258 -0.5506641 tj 0.5633972 0.7153288
0.2800231 0.9395398  1.4386640 -0.1400115 *j 0.9591333  3.4614958
0.0441377  1.0251104 6.5287683 -0.0220688 +j 1.0122368 22.9390604
1.10 32.745 1.0189911 0.4850118  1.2433620 -0.5094956 *j 0.4747905 0.6834484
0.3496553 0.8841675 1.7140833 -0.1748276 tj 0.9239063 2.6892252
0.0678520  1.0348943 8.8264550 -0.0339260 *j 1.0167317 14.9928998
1.15 38.230 0.9677970 0.4194502 1.3669587 -0.4838985 tj 0.4304560 0.6692000
0.3889889 0.8466895 1.9755745 -0.1944944 +j 0.8993672 2.3655106
0.0848342  1.0413658 10.9158033 -0.0424171 #j 1.0195914 12.0290322
1.20 42.691 0.9321584 0.3793494  1.4950350 -0.4660792 *j 0.4026408 0.6607391
0.4150414  0.8190761  2.2359899 -0.2075207 #j 0.8809150 2.1805733
0.0979578  1.0461393 12.9526713 -0.0489789 +j 1.0216361 10.4413251
1.25 46.521 0.9056239 0.3518934  1.6279471 -0.4528119 +j 0.3832163 0.6550247
0.4337613 0.7976970 2.5000000 -0.2168807 %] 0.8664062 2.0590560
0.1085202  1.0498597 14.9917591 -0.0542601 +j 1.0231889 9.4418085
1.30 49.915 0.8849819 0.3317820 1.7658735 -0.4424910 *j 0.3687598 0.6508667
0.4479183 0.7805859 2.7698611 -0.2239592 #j 0.8546509 1.9724752
0.1172478  1.0528610 17.0590037 -0.0586239 +j 1.0244141 8.7514642
1.35 52,982 0.8684183 0.3163673 1.9089166 -0.4342092 *j 0.3575328 0.6476894
0.4590137 0.7665563  3.0468391 -0.2295069 %j 0.8449159  1.9074201
0.1245970 1.0553411 19.1687817 -0.0622985 +j 1.0254073 8.2449638
1.40 55.794 0.8548153 0.3041592 2.0571405 -0.4274076 *j 0.3485425 0.6451760
0.4679441  0.7548380 3.3317143 -0.2339721 +j 0.8367168 1.8566621
0.1308756  1.0574280 21.3298812 -0.0654378 +§ 1.0262290 7.8571802
1.45 58.400 0.8434395 0.2942473 2.2105880 -0.4217198 %j 0.3411741 0.6431353
0.4752825 0.7449046  3.6250000 -0.2376413 *j 0.8297176  1.8159275
0.1363019  1.0592091 23.5480505 -0.0681509 *j 1.0269199 7.5507318
1.50 60.832 0.8337867 0.2860410 2.3692888 -0.4168933 +j 0.3350238 0.6414446
0.4814142 0.7363815 3.9270510 -0.2407071 %j 0.8236757 1.7825125
0.1410364  1.0607467 25.8272420 -0.0705182 #j 1.0275086  7.3025492
1.70 69.280 0.8064610 0.2637757 3.0569811 -0.4032305 +j 0.3180894 0.6368454
0.4982773 0.7117966 5.2271136 -0.2491387 *j 0.8060562 1.6931945
0.1551209  1.0652350 35.6008780 -0.0775605 %j 1.0291839 6.6535336
2.00 79.415 0.7834842 0.2460937 4.2481552 -0.3917421 *j 0.3043549 0.6331696
0.5118594 0.6906194 7.4641016 -0.2559297 *j 0.7906449  1.6235613
0.1677945 1.0691712 52.3568408 -0.0838973 *j 1.0305981 6.1623425
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CASE A Passband Ripple: Ap(dB)=0.2
n__Ws As(dB) [X] B [X] (X} Qi
7 1.05 33.529 0.6349609 0.6633564 1.1175213 -0.3174804 %j 0.7500417 1.2827041
0.1782958 0.9388053 1.3083409 -0.0891479 tj 0.9648098 $.4343397
0.0336272 1.0171337 2.7143721 -0.0168136 tj 1.0083903 29.9915269
-0.5834090
1.10 42.418 0.6461581 0.5595693 1.2341277 -0.3230791 %j 0.6746771 1.1576789
0.230%992 0.8990045 1.5239435 -0.1152996 *j 0.9411220 4.1117158
0.0510451 1.0240416 3.5147693 -0.0255225 2§ 1.0116275 19.8246277
-0.5060399
1.15 48.819 0.6444190 0.5033594 1.3546897 -0.3222095 *j 0.6320921 1.1009581
0.2622015 0.8717200 1.7321918 -0.1311008 2j 0.9244093 3.5608469
0.0634332 1.0286745 4,2484927 -0.0317166 %j 1.0137399 15.9890288
-0.4667845
i1.20 54.023 0.6402852 0.4667977 1.4798722 -0.3201426 %j 0.6035780 1.0670651
0.2841262 0.8513598 1.9413408 -0.1420631 2§ 0.9116896 3.2474708
0.0729703 1.0321211 4.9666973 -0.0364851 tj 1.0152782 13.9225629
~-0.4418302
1.25 58.493 0.6358444 0.4407442 1.6099341 -0.3179222 *j 0.5828119 1.0441009
0.3004461 0.8354266 2.1544332 -0.1502230 *j 0.9015873 3.0421989
0.0806267 1.0348237 5.6874343 -0.0403134 +j 1.0164637 12.6169397
-0.4242190
1.30 62.452 0.6316468 0.4211094 1.7450051 -0.3158234 %j 0.5668906 1.0273612
0.3131419 0.8225601 2.3729509 -0.1565710 #j 0.8933340 2.8962939
0.0869418 1.0370142 6.4192876 -~0.0434709 £j 1.0174107 11.7128789
-0.4110009
1.35 66.030 0.6278330 0.4057339 1.8851599 -0.3139165 +j 0.5542475 1.0145570
0.3233272 0.8119313 2.5977295 -0.1616636 *j 0.8864515 2.7868742
0.0922522 1.0388312 7.1670237 -0.0461261 %*j 1.0181864 11.0483122
~0.4006646
1.40 69.311 0.6244157 0.3933506 2.0304452 -0.3122078 %j 0.5439457 1.0044218
0.3316883 0.8029971 2.8292857 -0.1658441 tj 0.8806207 2.7016363
0.0967840 1.0403649 7.9335602 -0.0483920 +j 1.0188342 10.5387542
-0.3923402
1.45 72.351 0.6213662 0.3831598 2.1808921 -0.3106831 #j 0.5353838 0.9961904
0.3386758 0.7953824 3.0679607 -0.1693379 *j 0.8756181 2.6333208
0.1006972 1.0416773 8.7208069 -0.0503486 tj 1.0193833 10.1355908
-0.3854849
1.50 75.189 0.6186448 0.3746279 2.3365223 -0.3093224 +j 0.5281549 0.9893699
0.3446006 0.7888179 3.3139902 -0.1723003 +j 0.8712809 2.5773441
0.1041092 1.0428128 9.5300781 -0.0520546 *j 1.0198545 9.8087599
-0.3797393
1.70 85.044 0.6102960 0.3510381 3.0111362 -0.3051480 %j 0.5078610 0.9708153
0.3613387 0.7697181 4.3744590 -0.1806694 *j 0.8585317 2.4280149
0.1142466 1.0461414 13.0029293 -0.0571233 j§ 1.0212141 8.9526528
-0.3638043
2.00 96.869 0.6025643 0.3318307 4.1800429 -0.3012822 *j 0.4909784 0.9559934
0.3753557 0.7530633 6.2017764 -0.1876778 *j 0.8472546 2.3119198
0.1233541 1.0490774 18.9610948 -~-0.0616771 *j 1.0223861 8.3032878

-0.3507498
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CASE_A Passband Ripple: Ap(dB)=0.2
n___Ws As(dB) Ad Bi ci [X] Qi
8 1.05 41.932 0.8825054 0.3407799 1.1138641 -0.4412527 £j 0.3821988 0.6614844
0.3949525 0.7316060 1.2431181 -0.1974763 tj 0.8322314 2.1656773
0.1236089 0.9462598 1.9061395 -Q.0618045 £j 0.9707935 7.8696497
0.0263295 1.0124386 11.0466061 -0.0131648 £J 1.0061139 38.2156644
1.10 $2.093 0.7967319 0.2661672 1.2282855 -0.3983659 tj 0.3278289 0.6475377
0.4305238 0.6462959 1.4271032 -0.2152619 tj 0.7745697 1.8673191
0.1639635 0.9157396 2.3804113 -0.0819818 *j 0.9534246 5.8363147
0.0396677 1.0176011 15.1062239 -0.0198339 +jJ 1.0085672 25.4302926

.3469136 -0.3745283 +j 0.3004097 0.6409693
.6072975 -0.2229135 %j 0.7396557 1.7327710
0.9411353 4.9973103
1.0101937 20.5751862

1.15 $9.408 0.7490566 0.2305174 1
0.4458270 0.5967810 1

0.1892782 0.8946921 2.8200771 -0.0946391 +
1 8

0.0491122 .0210944 18.7925269 -0.0245561 *

1.20 65.357 0.7173504 0.2087770 1.4702527 -0.3586752 +j 0.2830709 0.6369569
0.4541020 0.5632485 1.7895085 -0.2270510 %j 0.7153295 1.6527099
0.2072865 0.8788853 3.2628314 -0.1036433 +j 0.9317421 4.5226710
0.0563645 1.0237072 22.3835994 -0.0281823 +j 1.0113916 17.9507250
1.25 70.464 0.6943384 0.1939052 1.5984994 -0.3471692 *j 0.2708852 0.6341961
0.4591118 0.5386903 1.97569013 -0.2295559 +j 0.6971330 1.5986417
0.2209445 0.8664462 3.6885364 -0.1104723 +j 0.9242522 4.2129618
0.0621768 1.0257638 25.9769795 -0.0310884 +jJ 1.0123227 16.2890213
1.30 74.989 0.6767287 0.1830137 1.7317524 -0.3383644 tj 0.2617695 0.6321602
0.4623617 0.5198068 2.1675370 -0.2311809 *j 0.6829072 1.5593338
0.2317276 0.8563534 4.1319051 -0.1158638 +j 0.9181116 3.9934546
0.0669649 1.0274356 29.6189023 -0.0334824 +§ 1.0130718 15.1366653
1.35 79.079 0.6627602 0.1746647 1.8700686 -0.3313801 *j 0.2546605 0.6305887
0.4645715 0.5047889 2.3650162 -0.2322857 *j 0.6714404 1.5293341
0.2404831 0.8479821 4.5855625 -0.1202416 tj 0.9129754 3.8292057
0.0709873 1.0288256 33.3349904 -0.0354936 +j 1.0136892 14.2886223
1.40 82.828 0.6513860 0.1680510 2.0134836 -0.3256930 +j 0.2489480 0.6293354
0.4661260 0.4925437 2.5687116 -0.2330630 *j 0.6619859 1.5056326
0.2477430 0.8409209 5.0511190 -0.1238715 tj 0.9086126 3.7014861
0.0744174 1.0300011 37.1409040 -0.0372087 +j 1.0142074 13.6378073

1.45 86.302 0.6419366 0.1626799 2.1620209 -0.3209683 +j 0.2442524 0.6283112
0.4672481 0.4823643 2.7788694 -0.2336240 tj 0.6540521 1.4864149
0.2538623 0.8348844 5.5296305 -0.1269312 %j 0.9048607 3.5992744
0.0773774 1.0310085 41.0468858 -0.0386887 xj 1.0146485 13.1225136

1.50 89.546 0.6339601 0.1582316 2.3156973 -0.3169800 *j 0.2403233 0.6274581
0.4680743 0.4737703 2.9956604 -0.2340371 *j 0.6472997 1.4705140
0.2590890 0.8296667 6.0218242 -0.1295445 +j 0.9016013 3.5156273
0.0799569 1.0318814 45.0599777 -0.0399785 %j 1.0150286 12.7045368
1.70 100.809 0.6115710 0.1461553 2.9819909 -0.3057855 +j 0.2294571 0.6251157
0.4697926 0.4496615 3.9311886 -0.2348963 tj 0.6280806 1.4273704
0.2740534 0.8144114 8.1360237 -0.1370267 £j 0.8919838 3.2929617
0.0876142 1.0344462 62.2665524 -0.0438071 £j 1.0161334 11.6085919
2.00 114,323 0.5929421% 0.1365551 4.1367342 -0.2964711 2j 0.2205901 0.6232203
0.4705353 0.4296460 5.5450630 -0.2352676 *j 0.6117966 1.3930387
0.2868241 0.8010156 11.7666735 -0.1434120 2§ 0.8834300 3.1203612
0.0944853 1.0367161 91.7615329 -0.0472426 £j 1.0170960 10.7762027
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CASE A Passband Ripple: Ap(dB)=0.2
n ws As(dB) Al Bi (1] Pi Qi
9 1.05 $0.337 0.6136141 0.4452282 1.1114059 -0.3068070 1§ 0.5925349 1.0874168
0.2643454 0.7878444 1.2054102 -0.1321727 %j 0.8777099 3.3577502
0.0909014 0.9542903 1.5942707 -0.0454507 +j 0.9758199 10.7465614
0.0211157 1.0094522 3.9936736 -0.0105578 £j 1.0046595 47.5814755
-0.4363395
1.10 61.768 0.5888637 0.3644960 1.2243475 -0.2944318 %j 0.5270729 1.0252543
0.3031554 0.7165911 1.3703136 -0.1515777 tj 0.8328357 2.7923540
0.1228712 0.9299938 1.9377187 -0.0614356 %j 0.9624030 7.8485569
0.0316578 1.0134662 5.2992478 -0.0158289 %j 1.0065862 31.7997861
-0.3823859
1.15 69.998 0.5708054 0.3231846 1.3416657 -0.2854027 tj 0.4916604 0.9959493
0.3229960 0.6733991 1.5336053 -0.1614980 *j 0.8045605 2.5406166
0.1434099 0.9131847 2.2599957 -0.0717050 #j 0.9529130 6.6634652
0.0390995 1.0161992 6.4899114 -0.0195498 *j 1.0078775 25.7820948
-0.3544921
1.20 76.690 0.5572682 0.2970684 1.4637563 -0.2786341 +j 0.4684350 0.9780564
0.3353313 0.6433629 1.6996171 -0.1676656 %j 0.7843794 2.3919601
0.1582512 0.9005147 2.5791043 -0.0791256 %j 0.9456500 §.9965095
0.0448039 1.0182510 7.6523927 -0,0224019 *j 1.0088355 22.5222594
-0.3365856
1.25 82.436 0.5467240 0.2787856 1.5907740 -0.2733620 *§ 0.4517287 0.9657551
0.3437917 0.6209541 1.8699785 -0.1718959 *j 0.7690292 2.2921040
0.1696379 0.8905116 2.9015215 -0.0848189 +j 0.9398496 5.5628458
0.0493700 1.0198701 8.8171818 -0.0246850 *j 1.0095845 20.4554472
-0.3238692
1.30 87.526 0.5382631 0.2651752 1.7227963 -0.2691315 £j 0.4390256 0.9566914
0.3499596 0.6034827 2.0454918 -0.1749798 2j 0.7568783 2.2198035
0.1787093 0.8823724 3.2303598 -0.0893546 *j 0.9350873 5.2562846
0.0531282 1.0211888 9.9987492 -0.0265641 +j 1.0101887 19.0207699
-0.3142828
1.35 92.127 0.5313171 0.2546134 1.8598680 -0.2656586 +j 0.4289975 0.9497008
0.3546502 0.5894363 2.2266128 -0.1773251 *j 0.7469887 2.1648021
0.1861291 0.8756051 3.5673591 -0.0830646 tj 0.9310983 5.0273577
0.0562832 1.0222869 11.2051201 -0.0281416 +j 1.0106904 17.9641894
-0.3067618
1.40 96.346 0.5255115 0.2461661 2.0020170 -0.2627557 *j 0.4208628 0.9441303
0.3583309 0.5778825 2.4136247 -0.1791655 %j 0.7387707 2.1214631
0.1923190 0.8698849 3.9135894 -0.0961595 *j 0.9277059 4.8496306
0.0589721 1.0232167 12.4412023 -0.0294861 tj 1.0111119 17.1528731
-0.3006892
1.45 100.253 0.5205879 0.2392528 2.1492622 -0.2602940 *j 0.4141254 0.9395814
0.3612901 0.5682083 2.6067151 -0.1806451 +j 0.7318304 2.0864007
0.1975633 0.8649858 4,2697534 -0.0987816 +j 0.9247854 4.7075862
0.0612915 1.0240144 13.7102067 -0.0306458 £j 1.0114718 16.5102036
-0.2956781
1.50 103.903 0.5163621 0.2334910 2.3016164 -0.2581810 *j 0.4084526 0.9357949
0.3637161 0.5599912 2.8060141 -0.1818580 *j 0.7258918 2.0574443
0.2020624 0.8607445 4.6363361 -0.1010312 %j 0.9222457 4.5914689
0.0633120 1.0247061 15.0143415 -0.0316560 +j 1.0117826 15,9887085
-0.29147114
1.70 116.574 0.5041664 0.2176797 2.9622803 -0.2520832 +j 0.3925987 0.9254118
0.3701577 0.5366938 3.6668482 -0.1850788 tj 0.7088297 1.9791401
0.2150468 0.8483065 6.2125942 -0.1075234 %j 0.9147378 4.2829531
0.0693058 1.0267419 20.6082544 -0.0346529 +j 1.0126900 14.6204579
-0.2797703
2.00 131.777 0.4936527 0.2049309 4.1074418 -0.2468264 tj 0.3794834 0.9170271
0.3750815 0.5170713 §.1532091 =-0.1875408 tj 0.6941900 1.9171212
0.2262528 0.8373373 8.9221914 -0.1131264 tj 0.9080417 4.0444198
0.0746795 1.0285475 30.2010593 -0.0373397 +j 1.0134857 13.5803507
-0.2701489
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CASE_A Passband Ripple: Ap(dB)=0.2
n ws As(dB) Al Bi [oX] Pi Qi
10 1.05 $8.742 0.7219023 0.2143304 1.1096718 -0.3609512 £j 0.2899045 0.6413032
0.4286979 0.5530684 1.1814619 -0.2143489 %j 0.7121256 1.7347548
0.1876661 0.8301441 1.4386640 -0.0938331 tj 0.9062778 4.8550185
0.0697921 0.9612792 2.5336482 -0.0348961 *j 0.9798273 14.0481224
0.0172839 1.0074563 16.8596102 -0.0086419 tj 1.0036741 58.0721057
1.10 71.443 0.6468828 0.1678608 1.2215638 -0.3234414 tj 0.2514885 0.6333577
0.4353334 0.4706465 1.3338339 -0.2176667 *j 0.6505903 1.5758882
0.2237432 0.7700839 1.7140833 -0.1118716 +j 0.8703842 3.9221043
0.0957040 0.9414361 3.2619424 -0.0478520 +j 0.9690956 10.1383078
0.0258247 1.0106505 23.1838025 -0.0129123 +j 1.0052282 38.9283110
1.15 80.588 0.6062003 0.1456323 1.3379528 -0.3031002 +j 0.2318676 0.6295245
0.4346591 0.4259971 1.4860346 -0.2173296 *j 0.6154389 1.5016010
0.2436755 0.7326024 1.9755745 -0.1218378 %j 0.8472060 3.5125478
0.1126258 0.9276810 3.9305495 -0.0563129 +j 0.9615143 8.5518799
0.0318411 1.0128493 28.9230322 -0.0159205 +j 1.0062782 31.6071020
1.20 88.023 0.5794448 0.1320597 1.4591581 -0.2897224 *j 0.2193640 0.6271522
0.4325331 0.3968678 1.6414311 -0.2162665 *j 0.5916896 1.4564770
0.2567541 0.7060577 2.2359899 -0.1283771 2 0.8304077 3.2726736
0.1249837 0.9172891 4.5854918 -0.0624918 tj 0.9557112 7.6630169
0.0364470 1.0145044 34.5122486 -0.0182235 tj 1.0070612 27.6354006
1.25 94,407 0.5601532 0.1227656 1.5853042 -0.2800766 %j 0.2105295 0.6255059
0.4301619 0.3760473 1.8012990 -0.2150810 *j 0.5742713 1.4255724
0.2661077 0.6859953 2.5000000 -0.1330538 %j 0.8174913 3.1124558
0.1345390 0.9090675 5.2430274 -0.0672695 +j 0.9510743 7.0867969
0.0401306 1.0158129 40.1039839 -0.0200653 %j 1.0076757 25.1149040
1.30 100.063 0.5454550 0.1159532 1.7164539 -0.2727275 %j 0.2038944 0.6242844
0.4278811 0.3603137 1.9662686 -0.2139405 +j 0.5608415 1.4028697
0.2731641 0.6701988 2.7698611 -0.1365820 *j 0.8071828 2.9969415
0.1421975 0.9023659 5.9108926 -0.0710987 +j 0.9472649 6.6803546
0.0431604 1.0168800 45.7705353 -0.0215802 %j 1.0081738 23.3641421
1.35 105.176 0.5338324 0.1107275 1.8526432 -0.2669162 tj 0.1987040 0.6233369
0.4257860 0.3479641 2.1366988 -0.2128930 tj 0.5501278 1.3854022
0.2786876 0.6573998 3.0468391 -0.1393438 +j 0.7987384 2.9093578
0.1484922 0.8967850 6.5933849 -0.0742461 +j 0.9440723 6.3773538
0.0457026 1.0177696 51.5519660 -0.0228513 *j 1.0085868 22.0741371
1.40 109.863 0.5243908 0.1065856 1.9938949 -0.2621954 *j 0.1945229 0.6225786
0.4238941 0.3379976 2.3128131 -0.2119470 £j 0.5413650 1.3715116
0.2831309 0.6468053 3.3317143 -0.1415655 %j 0.7916846 2.8405308
0.1537647 0.8920613 7.2931353 -0.0768824 *j 0.9413556 6.1424360
0.0478684 1.0185234 857.4727614 -0.0239342 1j 1.0089354 21.0831923
1.45 114.205 0.5165615 0.1032202 2.1402240 -0.2582807 %j 0.1910792 0.6219570
0.4221959 0.3297812 2.4947597 -0.2110979 %j 0.5340589 1.3601881
0.2867816 0.6378878 3.6250000 ~0.1433908 +j 0.7857015 2.7849719
0.1582470 0.8880107 8.0118665 -0.0791235 +j 0.9390156 5.9548896
0.0497360 1.0191707 63.5489356 -0.0248680 *j 1.0092335 20.2979852
1.50 118.260 0.5099624 0.1004319 2.2916411 -0.2549812 %j 0.1881927 0.6214379
0.4206734 0.3228918 2.6826414 -0.2103367 tj 0.5278734 1.3507764
0.2898324 0.6302798 3.9270510 -0.1449162 £j 0.7805633 2.7391747
0.1621036 0.8845004 8.7507642 -0.0810518 *j 0.9369797 5.8017157
0.0513624 1.0197323 69.7914985 -0.0256812 *j 1.0094913 19.6606575
1.70 132.338 0.4914846 0.0928565 2.9483149 -0.2457423 %j 0.1801867 0.6200065
0.4159663 0.3037897 3.4947482 -0.2079832 tj 0.5104240 1.3250380
0.2982294 0.6085397 $5.2271136 -0.1491147 £j 0.7657052 2.6157365
0.1732924 0.8741858 11.9220243 -0.0866462 %j 0.9309555 5.3953831
0.0561847 1.0213867 96.5555666 ~-0.0280923 %j 1.0102463 17.9877734
2.00 149.231 0.4761575 0.0868281 4.0866858 -0.2380787 +j 0.1736278 0.6188417
0.4115649 0.2881735 4.8979715 -0.2057824 *j 0.4958095 1.3043337
0.3050075 0.5900320 7.4641016 -0.1525037 £j 0.7528443 2.5184150
0.1830201 0.8650632 17.3634536 -0.0915100 +j 0.9255750 5.0818889
0.0605051 1.0228563 142.4309671 -0.0302526 *j 1.0109110 16.7153370
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CASE_A Passband Ripple: Ap(dB)=0.2
n__Ws As(dB) [X] B [X] [X] Qi
11 1.05 67.147 0.5568385 0.3126345 1.1084015 -0.2784193 +§ 0.4848889 1.0041284
0.3082142 0.6408206 1.1652129 -0.1541071 +j 0.7855390 2.5972610
0.1395598 0.8616680  1.3488607 -0.0697799 *j 0.9256342 6.6513477
0.0553658 0.9670438  1.9760810 -0.0276829 +j 0.9829941 17.7615844
0.0143924  1.0060089 5.6021835 -0.0071962 j 1.0029741 69.6895457
-0.3502609
1.10 81.118 0.5198380 0.2524791  1.2195217 -0.2599190 tj 0.4300247 0.9665953
0.3283331 0.5616672 1.3088558 -0.1641666 *j 0.7312432  2.2825739
0.1715504 0.8105909 1.5834523 -0.0857752 %j 0.8962329  5.2481845
0.0767767 0.9505196 2.4791006 -0.0383884 +j 0.9741899 12.6984527
0.0214536  1.0086441  7.5378437 -0.0107268 +j 1.0042555 46.8133180
-0.3084519
1.15 91.177 0.4971963 0.2224135  1.3352275 -0.2485981 +j 0.4007648  0.9485334
0.3363895 0.5168635  1.4533340 -0.1681947 %) 0.6989807  2.1372019
0.1900847 0.7780525 1.8085794 -0.0950424 +j 0.8769375 4.6404198
0.0909254 0.9390507 2.9446236 -0.0454627 *j 0.9679792 10.6575976
0.0264191  1.0104525 9.2991673 -0.0132095 +j 1.0051259 38.0487808
-0.2866383
1.20 99.356 0.4813997 0.2036293 1.4557817 -0.2406998 tj 0.3816973  0.9373770
0.3404542 0.4868871  1.6013465 -0.1702271 %j 0.6766904  2.0495354
0.2026347 0.7547044  2.0339626 -0.1013174 %j 0.8628089  4.2872083
0.1013367 0.9303726  3.4024453 -0.0506683 tj 0.9632265 9.5183510
0.0302167 1.0118163 11.0168385 -0.0151084 *j 1.0057774 33.2891827
-0.2725682
1.25 106.379 0.4695865 0.1905756 1.5812870 -0.2347932 #j 0.3680322 0.9296469
0.3427368 0.4650932  1.7539211 -0.1713684 +j 0.6600955  1.9897992
0.2118236 0.7368911 2.2631658 -0.1059118 *j 0.8518649  4.0525397
0.1094314 0.9234973 3.8631607 -0.0547157 +j 0.9594287 8.7816483
0.0332520 1.0128961 12.7367378 -0.0166260 #j 1.0062900 30.2666663
-0.2625459
1.30 112.600 0.4603565 0.1809073 1.7117951 -0.2301783 tj 0.3576664 0.9239186
0.3440956 0.4484174  1.9115674 -0.1720478 *j 0.6471607  1.9460864
0.2188858 0.7227639 2.4979196 -0.1094429 +j 0.8430814  3.8840136
0.1159469 0.9178860 4.3318290 -0.0579735 *j 0.9563081  8.2629493
0.0357473 1.0137775 14.4806247 -0.0178736 %j 1.0067065 28.1662054
-0.2549742
1.35 118.224 0.4529213 0.1734327  1.8473359 -0.2264607 %j 0.3494971 0.9194809
0.3449301 0.4352021 2.0745762 ~-0.1724650 *j 0.6367557 1.9125571
0.2244985 0.7112518 2.7391978 -0.1122493 *j 0.8358540 3.7566279
0.1213208 0.9132082 4.8112671 -0.0606604 *j 0.9536921  7.8767987
0.0378402 1.0145128 16.2605612 -0.0189201 #j 1.0070526 26.6179759
-0.2490243
1.40 123.380 0.4467943 0.1674719  1.9879279 -0.2233971 *j 0.3428784  0.9159322
0.3454484 0.4244552  2.2431285 -0.1727242 *j 0.6281891  1.8859612
0.2290716 ©0.7016778  2.9876021 -0.1145358 %j 0.8297947  3.6567700
0.1258347 0.9092451 %.3032020 -0.0629174 +j 0.9514655 7.5777456
0.0396227 1.0151364 18.0839213 -0.0198114 %j 1.0073450 25.4283388
-0.2442143
1.45 128.156 0.4416554 0.1626047 2.1335836 -0.2208277 %j 0.3374016 0.9130258
0.3457678 0.4155399 2.4173448 -0.1728839 +j 0.6210081  1.8643261
0.2328700 0.6935877  3.2435289 -0.1164350 +j 0.8246397 3.5763262
0.1296813 0.9058440 5.8087659 -0.0648406 +j 0.9495471  7.3392120
0.0411593  1.0156720 19.9555287 -0.0205797 +j 1.0075954 24.4854779
-0.2402410
1.50 132.616 0.4372836 0.1585559 2.2843118 =-0.2186418 *j 0.3327937 0.9106007
0.3459581 0.4080256 2.5973085 =-0.1729790 +j 0.6149015  1.8463763
0.2360742 0.6866627 3.5072526 -0.1180371 #j 0.8202012 3.5101299
0.1329977 0.9028944 6.3287388 -0.0664988 +j 0.9478778  7.1445420
0.0424972 1.0161369 21.8787000 -0.0212486 *j 1.0078122 23.7200496
-0.2369026
1.70 148.103 0.4248499 0.1474801 2.9380530 -0.2124250 £j 0.3199308  0.9039225
0.3460998 0.3870026 3.3756369 -0.1730499 #j 0.5975419  1.7974449
0.2450461 0.6667577 4.6433716 -0.1225230 +j 0.8073078  3.3322397
0.1426549 0.8942156 8.5619394 -0.0713275 +j 0.9429358  6.6287903
0.0464626  1.0175077 30.1261720 -0.0232313 +j 1.0084483 21.7102682
-0.2276045
2.00 166.685 0.4143261 0.1385860 4.0714332 -0.2071631 %j 0.3093048  0.8984985
0.3457700 0.3696078 4.7212543 -0.1728850 %j 0.5828538 1.7582605
0.2524695 0.6496747 6.5999975 <-0.1262348 +j 0.7960776  3.1925595
0.1510943 0.8865246 12.3963998 -0.0755472 #j 0.9385186 6.2315664
0.0500135 1.0187265 44.2665611 -0.0250068 +j 1.0090100 20.1809351

-0.2199450
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CASE A Passband Ripple: Ap(dB)=0.2
n ws As(dB) Al Bi [X] Pi [*AN
12 1.05 75.552 0.6076828 0.1472220 1.1074426 -0.3038414 tj 0.2343125 0.6314069
0.4226013 0.4217078 1.1536336 -0.2113006 tj 0.6140520 1.5366503
0.2288951 0.7082443 1.2918984 -0.1144475 tj 0.8337542 3.6766740
0.1076763 0.8854379 1.6991591 -0.0338382 tj 0.9394356 8.7389425
0.04506 16 0.9717329 3.3125181 -0.0225308 %j 0.9855076 21.8759396
0.0121641 1.0049633 23.9660912 -0.0060820 %j 1.0024601 82.4131517
1.10 90.793 0.5428171 0.1155504 1.2179786 -0.2714086 tj 0.2046651 0.6262276
0.4122090 0.3509975 1.2909254 -0.2061045 tj 0.5554443 1.4372572
0.2537609 0.6348474 1.4996665 -0.1268805 tj 0.7866059 3.1398573
0.1356430 0.8416100 2.0872157 -0.0678215 %j 0.9148827 6.7632889
0.0630414 0.9577587 4.3499304 -0.0315207 +§ 0.9781437 15.5239577
0.0180976 1.0071621 33.0577896 -0.0090488 £j 1.0035339 55.4533300
1.15 101.767 0.5079590 0.1003699 1.3331670 =-0.2539795 +j 0O.1893787 0.6236961
0.4032468 0.3140833 1.4297858 -0.2016234 *j 0.5229066 1.3897976
0.2657305 0.5918777 1.7009576 =-0.1328653 tj 0.7577760 2.8951732
0.1523863 0.8132620 2.4494590 -0.0761932 *j 0.8985859 $.9179220
0.0750297 0.9480499 5.2979222 -0.0375149 %j 0.9729555 12.9772404
0.0222658 1.0086762 41.3060302 -0.0111329 +j 1.0042670 45.1063028
1.20 110.689 0.4851318 0.0910889 1.4532283 -0.2425659 *j 0.1795847 0.6221183
0.3961073 0.2904700 1.5724303 -0.1980536 *j 0.5012432 1.3606232
0.2728619 0.5625510 1.9034206 -0.1364310 2j 0.7375213 2.7487678
0.1639674 0.7927212 2.8072245 -0.0819837 *j 0.8865663 $.4300368
0.0839012 0.9406954 6.2244021 -0.0419506 +j 0.9689869 11.5599589
0.0254514 1.0098198 49.3373729 -0.0127257 %j 1.0048173 39.4830377
1.25 118.350 0.4687148 0.0847278 1.5782485 -0.2343574 tj 0.1726396 0.6210182
0.3903563 0.2738055 1.7197065 -0.1951781 £j 0.4855008 1.3404788
0.2775885 0.5409364 2.1098820 -0.1387942 +j 0.7222691 2.6495476
0.1725802 0.7769384 3.1681544 -0.0862901 £j 0.8772072 5.1074274
0.0908271 0.9348628 7.1532769 =-0.0454135 tj 0.9658159 10.6453158
0.0279962 1.0107262 §7.3715316 -0.0139981 %j 1.0052513 35.9102435
1.30 125.137 0.4562285 0.0800621 1.7082709 -0.2281142 tj 0.1674097 0.6201991
0.3856396 0.2613258 1.8720353 -0.1928198 *j 0.4734410 1.3255911
0.2809353 0.5242298 2.3217202 -0.1404677 %j 0.7102807 2.5772379
0.1792808 0.7643534 3.5359122 -0.0896404 *j 0.8696655 4.8765561
0.0964192 0.9300985 8.0959007 -0.0482096 *j 0.9632104 10.0023266
0.0300873 1.0114665 65.5126430 -0.0150437 £j 1,0056044 33.4266068
1.35 131.272 0.4463674 0.0764812 1.8433207 -0.2231837 j 0.1633103 0.6195623
0.3817067 0.2515966 2.0296574 -0.1908533 +j 0.4638659 1.3140825
0.2834165 0.5108857 2.5397132 -0.1417082 *j 0.7005744 2.5219520
0.1846589 0.7540533 3.9125428 -0.0923295 +j 0.8634400 4.7025212
0.1010440 0.9261232 9.0585736 -0.0505220 %*j 0.9610259 9.5240966
0.0318411 1.0120851 73.8184125 -0.0159205 #j 1.0058984 31.5951803
1.40 136.897 0.4383644 0.0736417 1.9834134 -0.2191822 *j 0.1600028 0.6190515
0.3783808 0.2437866 2.1927230 -0.1891904 +j 0.4560631 1.3048959
0.2853195 0.4999656 2.7643424 -0.1426598 *j 0.6925416 2.4782129
0.1890769 0.7454569 4.2993023 -0.0945384 +j 0.8582071 4.5663882
0.1049355 0.9227538 10.0451492 -0.0524677 %j 0.9591668 9.1542036
0.0333339 1.0126088 82.3241078 -0.0166669 tj 1.0061466 30.1880422
1.45 142.107 0.4317330 0.0713338 2.1285596 -0.2158665 %j 0.1572751 0.6186321
0.3755342 0.2373755 2.3613317 -0.1877671 +j 0.4495765 1.2973836
0.2868183 0.4908598 2.9959256 -0.1434092 tj 0.6857795 2.4427096
0.1927719 0.7381711 4.6970152 -0.0963860 tj 0.8537452 4.4569195
0.1082580 0.9198602 11.0581496 -0.0541290 %j 0.9575648 8.8593305
0.0346207 1.0130593 91.0527944 -0.0173103 j 1.0063596 29.0724527
1.50 146.973 0.4261470 0.0694211 2.2787664 -0.2130735 %j 0.1549863 0.6182814
0.3730730 0.2320188 2.5355530 -0.1865365 +j 0.4440978 1.2911233
0.2880242 0.4831515 3.2346828 -0.1440121 2j 0.6800089 2.4133081
0.1959074 0.7319189 $.1062498 -0.0979537 %j 0.8498964 4.3669740
0.1111269 0.9173494 12.0993095 -0.0555635 +j 0.9561705 8.6188241
0.0357409 1.0134505 100.0203299 -0.0178705 +j 1.0065442 2B.1666641
1.70 163.868 0.4105217 0.0642217 2.9302881 -0.2052609 %j O.1486261 0.6173122
0.3658822 0.2172549 3.2893923 -0.1829411 j 0.4287044 1.2739242
0.2911099 0.4614231 4.2640673 ~-0.1455550 *j 0.6635035 2.3334185
0.2047815 0.7138661 6.8651328 -0.1023908 tj 0.8386789 4.1258896
0.1195039 0.9099543 16.5660270 -0.0597520 %j 0.9520420 7.9822935
0.0390602 1.0146047 138.4661013 -0.0195301 #j 1.0070865 25.7877661
2.00 184.139 0.3975774 0.0600812 4.0598914 -0.1987887 j 0.1434026 0.6165209
0.3595859 0.2052805 4.5932605 -0.1797929 £j 0.4158785 1.2600018
0.2933293 0.4432607 6.0382667 -0.1466646 *j 0.6494230 2.2697301
0.2122362 0.6982760 9.8873550 -0.1061181 tj 0.8288637 3.9372599
0.1268519 0.9033918 24.2272012 -0.0634259 *§ 0.9483506 7.4927486
0.0420313 1.0156315 204.3626509 -0.0210157 +j 1.0075663 23.9770072
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CASE A Passband Ripple: Ap(dB)=0.5
n ws As(dB) Al Bi [X] Pi Qi
2 .05 1.553 0.2751653 1.2743412 1.4386640 -0.1375827 %j§ 1.1204518 4.,1025056
.10 2.354 0.4298725 1.3846530 1.7140833 -0.2149362 £ 1.1569163 2.7373531
.15 3.144 0.5557066 1.4570556 1.9755745 -0.2778533 %j 1.1746715 2.1721633
.20 3.929 0.6609881 1.5067570 2.2359899 -0.3304940 *j 1.1821720 1.8570688
.25 4.702 0.7498065 1.5412040 2.5000000 -0.3749032 +j 1.1834912 1.6556970
.30 $5.459 0.8250785 1.5650010 2.7698611 -0.4125393 *j 1.1810217 1.5162193
.35 6.197 0.8891361 1.5812422 3.0468391 -0.4445680 *j 1.1762659 1.4142656
.40 6.914 0.9438940 1.5920793 3.3317143 -0.4719470 %j 1.1701903 1.3367775
.45 7.609 0.9909287 1.5990339 3.6250000 -0.4954643 *j 1.1634212 1.2761051
.50 8.282 1.0315340 1.6031929 3.9270510 -0.5157670 %j 1.1563638 1.2274656
.70 10.758 1.1481760 1.6046247 5.2271136 -0.5740880 +j 1.1291801 1.1032610
.00 13.922 1.245040% 1.5917857 7.4641016 -0.6225203 *j 1.0973852 1.0133484
3 .05 5.558 0.1302092 1.0865090 1.2054102 -0.0651046 tj 1.0403223 8.0052535
-1.3200497
10 8.546 0.2078707 1.1142212 1.3703136 -0.1039353 +j 1.0504374 5.0779974
-1.1122862
15 10.976 0.2651435 1.1284575 1.5336053 -0.1325717 %j 1.0539840 4.00646860
~-1.0036471
.20 13.057 0.3096018 1.1366169 1.6996171 -0.1548009 +j 1.0548240 3.4435281
-0.9346435
.25 14.890 0.3452464 1.1415701 1.8699785 ~-0.1726232 *j 1.0544057 3.0947256
-0.8863206
.30 16.538 0.3745004 1.1446754 2.0454918 -0.1872502 tj 1.0533816 2.8568593
-0.8503815
.35 18.041 0.3989459 1.1466520 2.2266128 -0.1994729 j 1.0520753 2.6841194
-0.8225280
.40 19.427 0.4196700 1.1479101 2.4136247 -0.2098350 *j 1.0506567 2.5529718
-0.8002799
.45 20.716 0.4374495 1.1486971 2.6067151 -0.2187248 %j 1.0492171 2.4500492
-0.7820935
.50 21.923 0.4528564 1.1491683 2.8060141 -0.2264282 +j 1.0478066 2.3671802
-0.7669521
.70 26.128 0.4980586 1.1494746 3.6668482 -0.2490293 +j 1.0428130 2.1526292
-0.7254805
2.00 31.188 0.5378717 1.1484897 5.1532091 -0.2689359 +j 1.0373829 1.9924381

-0.

6921248
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CASE A Passband Ripple; Ap(dBJ}=0.5
n Ws As(dB) Al (] Py Qi
4 1,08 12.698 0.9789281 0.9056314  1,1536336 -0.4894640 £j 0.8161228 0.9721314
0.0810475  1.0360359  3.3125181 -0.0405237 £j 1.0170515 12.5587961
- 760628
1.10 17.604 0.9950829 0.7495833  1.2909254 -0.497%418 tj 0.708544v 0.8
0.1244823 1.0455664 4.3499304 -0.0622411 £j 1.0206333  8.2142578
7
1.15 21.216 0.9858050 0.6639312  1.4297858 -0.4929025 tj 0.6488285  0.826552
0.1552819  1.0505862 $.2079222 -0.0776410 %j 1.0220363  6.6007751
- 0.6096770 0.8014722
1.20 24.173 0.9733269 0.6085473  1.5724303 -0.486663%5 2
0.1788745  1.0536989  6,2244021 =-0.0894373 %] 1.0225947  5.7386499
- 7848780
1.25 26.719 0.9614118 0.5694076  1.7197065 -0.4807059 £§ 0.5816609  O.
0.1977243  1.0558008 7.1532769 -0.0988621 £j 1.0227547  5.196740S
1.30 28.977 0.9507868 0.5401428  1.8720353 -0.4753934 tj 0.5604855  0.7729852
0.2132051  1.0572991 8.0959007 -0.1066026 tj 1.0227096  4.8228225
1.35 31.020 0.9414821 0.5173859  2.0296574 -0.4707410 tj 0.5438647 0.7640033
0.2261740  1.0584088 9.0585736 -0.1130870 %§ 1.0225557 4.5486650
1.40 32.894 0.9333588 0.4991687  2.1927230 -0.4666794 %j 0.5304517 0.7569636
0.2372050  1.0592545 10.0451492 -0.1186025 £§ 1.0223444  4.3388668
1.45 34.630 0.9262511 0.4842553  2.3613317 -0.4631256 £j 0.5193939 0.7512915
0.2467023  1.0599140 11.0581496 -0.1233512 £§ 1.0221049 4.1731315
1.%0 36.251 0.9200056 0.4718265 2.5355530 -0.4600028 £j 0.5101215 0.7466219
0.2549615  1.0604377 12.0993095 -0.1274808 £j 1.0218544  4.0389446
1.70 a1,
1.882 g-gg;gg:; 0.4377449  3.2893923 -0.4506625 £ 0.4844049 0.7340558
" 1.0617202 16.5660270 -0.1396896 %§ 1.0208898 3.6881847
2.00 48.639 0.8845576 0.4103174  4.5932605 -0.4422788 %§ 0.4633648 0.7241589
0.3011558  1.0625759 24.2272012 -0.1505779 £§ 1.0197560 3.4228574
5 1.05 20.886 0.4323114 0.8311782  1,1334220 -0.2161557 $j 0.8969141  2,1340941
0.0541969  1.0177650 1.7737385 -0.0270984 1§ 1.0084794 18.6144237
-0.6644197
1.10 27.207 0.4923042 0.7655330  1.2593204 -0.2461521 £§ 0.8396083  1.7772496
0.0816412  1.0225812  2.1930925 =-0.0408206 £§ 1.0104033 12.3862383
-0.5731073
1.18 31.774 0.5205828 0.7130476  1.3881033 -0.2602914 tj 0.8033032 1.6220695
0.1009685  1.0253389  2.5834170 -0.0504842 £§ 1.0113314 10.0287785
-0.5270727
1.20 35.490 0.5370560 0.6765517  1.5211268 -0.2685280 tj 0.7774602 1.5315492
O0.1157494  1.0271815  2.9683674 -0.0578747 £j 1,0118459 8.7559841
-0.4979450
1.25 38.681 0.5477411 0.6493882 1.6589139 -0.2738706 £§ 0.7578806 1.4712174
0.1275571  1.0285103  3.3563960 =-0.063778S £j 1.0121475  7.9505983
-0.4774571
1.30 41.509 0.5551546 0.6282699  1.8017262 =-0.2775773 2§ 0.7424424  1.4277732
0.1372581  1.0295169 3.7515494 -0.0686291 £j 1.0123275  7.3922847
-0.4621179
1.35 44.065 0.5605455 0.6113391  1,9497131 -0.2802728 £j 0.7299221  1.3948586
0.1453898  1.0303058 4.1560845 -0.0726949 %j 1.0124333  6.9815086
-0.4501460
1.40 46.409 0.5646057 0.5974490 2.1029685 -0.2823029 £j 0.7195513  1.3690053
0.1523107  1.0309401 4.5713865 <-0.0761554 tj 1.0124922 6.6663205
-0.4405189
1.45 48.580 0.5677486 0.5858462 2.2615546 <-0.2838743 £§ 0.7108176  1.3481424
0.1582734  1.0314603 4.9983644 -0.0791367 2J 1.0125205 6.4167974
-0.4326008
1.50 50.607 0.57023%9 0.5760120 2.4255147 -0.2851179 2§ 0.7033632  1.3309464
0.1634621  1.0318940 5.4376446 -0.0817310 £j 1.0125285 6.2144193
-0.4259707
1.70 57.646 0.5763869 0.5462434  3,1356145 -0.2881034 £§ 0.6820469  1.2846139
0.1788227  1.0330788  7.3252003 =-0.0884114 £J 1.0124645 S.6838677
. -0.4076183
2.00 66.003 0.8805440 0.5249972  4.3649509 =-0.2002720 £J 0.6638821  1.2480827
0.1928524  1.0340194 10.8677323 -0.0962762 £J 1.0122995  S.2809921

<0.3926121



CASE_A Passband Ripple: Ap(dB)=0.5
n Ws As(dB) Ad 81 CH Pi Qi
6 1.05 29.259 0.8574618 0.4343528 1.1233258 -0.4287309 1§ 0.5005423 0.7686109
0.2377049 0.8773089 1.4386640 -0.1188524 +j 0.9290764 3.9403805
0.0383979 1.0101218 6.5287683 -0.0191989 £j 1.0048648 26.1745879
1.10 36.875 0.7930367 0.3443244 1.2433620 -0.3965183 tj 0.4325478 0.7399300
0.2887569 0.8185801 1.7140833 -0.1443784 %j 0.8931601 3.1332733
0.0573585 1.0131039 8.8264550 -0.0286792 +j 1.0061220 17.5480776
1.15 42.361 0.7541545 0.3002543 1.3669587 -0.3770772 +j 0.3975765 0.7265815
0.3172080 0.7808035 1.9755745 -0.1586040 *j 0.8692803 2.7856513
0.0706764 1.0149068 10.9158033 -0.0353382 *j 1.0068059 14.2540540
1.20 46.822 0.7273031 0.2730620 1.4950350 -0.3636516 *j 0.3752593 0.7184808
0.3359443 0.7536447 2.2359899 -0.1679721 *j 0.8517218 2.5841400
0.0808512 1.0161593 12.9526713 -0.0404256 *j 1.0072364 12.4679353
1.25 50.652 0.7073715 0.2543262 1.6279471 -0.3536858 +j 0.3594893 0.7129317
0.3493681 0.7329275% 2.5000000 -0.1746841 %j 0.8381008 2.4504578
0.0889753 1.0170926 14.9917591 -0.0444877 *j 1.0075284 11.3347140
1.30 54.046 0.6918858 0.2405366 1.7658735 -0.3459429 +j 0.3476494 0.7088529
0.3595044 0.7165121 2.7698611 -0.1797522 1j 0.8271646 2.3545483
0.0956485 1.0178191 17.0590037 -0.0478243 *j 1.0077360 10.5476827
1.35 57.113 0.6794661 0.2299275 1.9089166 -0.3397331 *j 0.3383917 0.7057123
0.3674422 0.7031503 3.0468391 -0.1837211 *j 0.8181668 2.2821022
0.1012416 1.0184021 19.1687817 -0.0506208 *j 1.0078887 9.9678342
1.40 59.926 0.6692679 0.2214999 2.0571405 -0.3346339 %j 0.3309381 0.7032128
0.3738287 0.6920512 3.3317143 -0.1869143 +j 0.8106258 2.2253407
0.1060018 1.0188808 21.3298812 -0.0530009 %j 1.0080038 9.5224434
1.45 62.531 0.6607392 0.2146403 2.2105880 -0.3303696 *j 0.3248019 0.7011736
0.3790760 0.6826832 3.6250000 -0.1895380 #j 0.8042130 2.1796325
0.1101030 1.0192808 23.5480505 -0.0550515 *j 1.0080923 9.1695430
1.50 64.964 0.6535014 0.2089491 2.3692888 -0.3267507 %j 0.3196608 0.6994775
0.3834606 0.6746729 3.9270510 -0.1917303 +j 0.7986942 2.1420315
0.1136720 1.0196198 25.8272420 -0.0568360 *j 1.0081614 8.8831194
1.70 73.411 0.6330041 0.1934516 3.0569811 -0.3165021 tj 0.3054146 0.6948318
0.3955242 0.6516993 §.2271136 -0.1977621 *j 0.7826809 2.0410355
0.1242396 1.0205768 35.6008780 -0.0621198 #j 1.0083243 8.1313508
2.00 83.547 0.6157543 0.1810832 4.2481552 -0.3078771 %j 0.2937598 0.6910852
0.4052524 0.6320508 7.4641016 -0.2026262 *j 0.7687609 1.9617805
0.1336886 1.0213764 52.3568408 -0.0668443 tj 1.0084187 7.5595953
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CASE A Passband Ripple: Ap(dB)=0.5
n__Ws As(dB) Al Bi [X] Pi Qi
7 1.05 37.659 0.5099994 0.5644559 1.1175213 -0.2549997 +j 0.7067044 1.4731444
" 0.1493484  0.9043740  1.3083409 -0.0746742 tj 0.9480495 6.3675653
0.0285154 1.0064253  2.7143721 -0.0142577 +j 1.0031062 35.1812870
-0.4470368
1.10 46.549 0.5139227 0.4767487 1.2341277 -0.2569614 tj 0.6408741 1.3435287
0.1893422 0.8607015 1.5239435 -0.0946711 tj 0.9228970 4.8998053
0.0424181 1.0084755 3.5147693 -0.0212090 $j 1.0040048 23.6745358
-0.3915074
1.15 52.950 0.5107672 0.4296201 1.3546897 -0.2553836 *j 0.6036550 1.2832737
0.2132389 0.8319049  1.7321918 -0.1066194 *j 0.9058351 4.2773076
0.0521674 1.0097580 4.2484927 -0.0260837 +j 1.0045286 19.2623675
-0.3628301
1.20 58.155 0.5066558 0.3990333  1.4798722 -0.2533279 *j 0.5786694  1,2467850
0.2297269 0.8108393  1.9413408 -0.1148634 %j 0.8931101 3.9197251
0.0596098 1.0106704  4.9666973 -0.0298049 +j 1.0048791 16.8650425
-0.3444321
1.25 62.624 0.5026902 0.3772522 1.6099341 -0.2513451 *j 0.5604265 1.2218431
0.2419602 0.7945590  2.1544332 -0.1209801 *j 0.8831324  3.6839960
0.0655495 1.0113629 5.6874343 -0.0327747 +j 1.0051312 15.3420763
-0.3313720
1.30 66.583 0.4991075 0.3608389  1.7450051 -0.2495538 +j 0.5464081 1.2035456
0.2514571 0.7815262  2.3729509 -0.1257285 +j 0.8750534 3.5156683
0.0704270 1.0119100 6.4192876 =-0.0352135 *j 1.0053208 14.2834091
-0.3215293
1.35 70.162 0.4959319 0.3479843  1.8851599 -0.2479660 *j 0.5352543  1.1894817
0.2590652 0.7708293 2.5977295 -0.1295326 +j 0.8683609 3.3889882
0.0745142 1.0123546  7.1670237 -0.0372571 *j 1.0054683 13.5029053
-0.3138089
1.40 73.443 0.4931302 0.3376290 2.0304452 -0.2465651 *j 0.5261508 1.1783064
0.2653043 0.7618824  2.8292857 -0,1326521 +j 0.8627200 3.2900292
0.0779924  1.0127236  7.9335602 -0.0389962 #j 1.0055859 12.9030720
-0.3075764
1.45 76.482 0.4906564 0.3291047  2.1808921 -0.2453282 +j 0.5185737 1.1692021
0.2705146 0.7542871 3.0679607 -0.1352573 +j 0.8579001 3.2105367
0.0809888  1.0130348  8.7208069 -0.0404944 +j 1.0056814 12.4275993
-0.3024340
1.50 79.321 0.4884655 0.3219660 2.3365223 -0.2442328 *j 0.5121683 1.1616387
0.2749300 0.7477605 3.3139902 -0.1374650 tj 0.8537352  3.1452787
0.0835962  1.0133008 9.5300781 -0.0417981 +j 1.0057603 12.0415579
-0.2981173
1.70 89.176 0.4818188 0.3022159 3.0111362 -0.2409094 +j 0.4941443  1.1409720
0.2873943 0.7288744  4.3744590 -0.1436972 +j 0.8415613  2.8706273
0.0913159  1.0140632 13.0029293 -0.0456580 %j 1.0059714 11.0277269
-0.2861135
2.00 101.001 0.4757354 0.2861183  4.1800429 -0.2378677 *j 0.4791005 1.1243651
0.2978244 0.7125206 6.2017764 -0.1489122 %j 0.8308705  2.8342521
0.0982182 1.0147148 18.9610948 -0.0491091 *j§ 1.0061327 10.2560499

-0.2762455



CASE A Passband Ripple: Ap(dB)=0.5
n__ws As(dB) [XI [X] (] X1 o1
8 1.05 46.063 0.6886088 0.2452244 1.1138641 -0.3443044 *j 0.3559198 0.7191331
0.3203041 0.6744903 1.2431181 -0.1601521 %j 0.8055071 2.5640431
0.1024606 0.9249474 1.9061395 -0.0512303 *j 0.9603764 9.3864553
0.0219745 1.0044115 11.0466061 -0.0109872 tj 1.0021431 45.6076447
1.10 56.224 0.6235898 0.1935285 1.2282855 -0.3117949 +j 0.3103424 0.7054616
0.3453350 0.5945194 1.4271032 -0.1726675 *j 0.7514688 2.2327622
0.1338770 0.8910324 2.3804113 -0.0669385 *j 0.9415687 7.0508400
0.0326098 1.0059148 15.1062239 -0.0163049 tj 1,0028205 30.7561410
1.15 63.540 0.5873960 0.1685247 1.3469136 -0.2936980 *j 0.2868208 0.6988770
0.3559766 0.5487270 1.6072975 -0.1779883 *j 0.7190599 2.0809264
0.1534043 0.8683429 2.8200771 -0.0767021 tj 0.9286871 6.0744663
0.0400595 1.0068774 18.7925269 -0.0200298 #j 1.0032329 25.0485423
1.20 69.488 0.5632799 0.1531707 1.4702527 -0.2816400 %j 0.2717529 0.6948061
0.3616765 0.5178995 1.7895085 -0.1808382 *j 0.6965609 1.9897682
0.1672285 0.8515736 3.2528314 -0.0836143 %j 0.9190116 5.5182426
0.0457431 1.0075729 22.3835994 -0.0228716 %j 1.0035187 21.9438220
1.2% 74.89%5 0.5457493 0.1426190 1.5984994 -0.2728746 *j 0.2610716 0.6919831
0.3650951 0.4953972 1.9759013 -0.1825475 £j 0.6797599 1.9278392
0.1776812 0.8385124 3.6885364 -0.0888406 *j 0.9113834 5.1536301
0.0502776 1.0081069 25.9769795 -0.0251388 %j 1.0037305 19.9700363
1.30 79.120 0.5323171 0.1348652 1.7317524 -0.2661585 +j 0.2530313 0.6898896
0.3672908 0.4781305 2.1675370 -0.1836454 £j 0.6666370 1.8826221
0.1859164 0.8279918 4.1319051 -0.0929%582 %j 0.9051799 4.8943543
0.0540002 1.0085327 29.6189023 -0.0270001 *j 1.0038943 18.5972919
1.35 83.210 0.5216512 0.1289062 1.8700686 -0.2608256 +j 0.2467311 0.6882667
0.3687676 0.4644177 2.3650162 -0.1843838 *j 0.6560643 1.8479984
0.1925929 0.8193132 4.5855625 -0.0962964 *j 0.9000223 4,6998582
0.0571191 1.0088814 33.3349904 -0.0285596 +j 1.0040248 17.5848456
1.40 86.960 0.5129587 0.1241761 2.0134836 -0.2564794 tj 0.2416494 0.6869682
0.3697941 0.4532477 2.5687116 -0.1848970 £j 0.6473491 1.8205721
0.1981225 0.8120240 5.0511190 -0.0990612 *j 0.8956623 4.5483162
0.0597730 1.0091726 37.1409040 -0.0298865 *j 1.0041312 16.8065266
1.45 90.434 0.5057320 0.1203283 2.1620209 -0.2528660 tj 0.2374596 0.6859042
0.3705249 0.4439691 2.7788694 -0.1852625 *j 0.6400366 1.7982867
0.2027791 0.8058139 5.5296305 -0.1013896 *j 0.8919272 4.4268429
0.0620590 1.0094196 41.0468858 -0.0310295 #j 1.0042195 16.1894236
1.50 93.677 0.4996280 0.1171372 2.3156973 -0.2498140 *j 0.2339448 0.6850159
0.3710548 0.4361398 2.9956604 -0.1855274 +j 0.6338134 1.7798149
0.2067537 0.8004613 6.0218242 -0.1033769 *j 0.8886926 4.3272986
0.0640480 1.0096317 45.0599777 -0.0320240 *j 1.0042938 15.6882912
1.70 104.940 0.4824761 0.1084534 2.9819909 -0.2412380 tj 0.2241821% 0.6825679
0.3721096 0.4141948 3.9311886 -0.1860548 *j 0.6160993 1.7295433
0.2181199 0.7848866 8.1360237 -0.1090599 %j 0.8791999 4.0617033
0.0699364 1.0102448 62.2665524 -0.0349682 *j 1.0045009 14.3717620
2.00 118.455 0.4681833 0.1015281 4.1367342 -0.2340917 2j 0.2161695 0.6805771
0.3724921 0.3959923 5.5450630 -0.1862461 *j 0.6010862 1.6893758
0.2278062 0.7712958 11.7666735 -0.1139031 +j 0.8708168 3.8551832
0.0752005 1.0107754 91.7615329 -0.0376003 +j 1.0046699 13.3692333
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CASE A Passband Ripple: Ap(dB)=0.5
n___Ws As(dB) Al B [X] [X] Qi
9 1.0% 54.468 0.4861938 0.3803594 1.1114059 -0.2430969 %j 0.5668010 1.2684919
0.2147303 0.7524110  1.2054102 -0.1073651 tj 0.8607461 4.0395619
0.0747552  0.9400076 1.5942707 -0.0373776 +j 0.9688191 12.9695368
0.0174366 1.0032091 3.9936736 -0.0087183 j 1.0015653 57.4424451
-0.3395244
1.10 65.899 0.4655463 0.3125520  1,2243475 -0.2327731 tj 0.5082998 1.2008764
0.2438096 0.6824232 1.3703136 -0.1219048 tj 0.8170450 3.3882556
0.0998634 0.9128846 1.9377187 -0.0499317 +j 0.9541443 9.5675714
0.0258367 1.0043618 5.2992478 -0.0129184 +j 1.0020953 38.7889219
-0.2991593
1.15 74.129 0.4510578 0.2777950 1.3416657 -0.2255289 %j 0.4763735 1.1685034
0.2586106 0.6405871 1.5336053 -0.1293053 j 0.7898527 3.0948727
0.1158719 0.8945684 2.2599957 -0.0579360 %j 0.9440402 8.1626016
0.0317160 1.0051123 6.4899114 -0.0158580 *j 1.0024275 31.6103352
-0.2780775
1.20 80.821 0.4403313 0.2557840 1.4637563 -0.2201656 *j 0.4553143 1.1485692
0.2677978 0.6116898 1.6996171 -0.1338989 +j 0.7705588 2.9205097
0.1273916 0.8809412 2.5791043 -0.0636958 *j 0.9364209 7.3677112
0.0361996 1.0056604 7.6523927 -0.0180998 *j 1.0026629 27.7027163
-0.2644721
1.25 86.567 0.4320261 0.2403529 1.5907740 -0.2160131 %j 0.4401037 1.1347879
0.2740949 0.5902180 1.8699785 -0.1370474 +j 0.7559339 2.8028855
0.1362060 0.8702734 2.9015215 -0.0681030 *j 0.9303953 6.8490682
0.0397756 1.0060846 8.8171818 -0.0198878 *j 1.0028405 25.2173884
-0.2547775
1.30 91.657 0.4253848 0.2288519 1.7227963 -0.2126924 j 0.4285019 1.1245929
0.2786845 0.5735226 2.0454918 -0.1393422 *j 0.7443832 2.7174556
0.1432147 0.8616459 3.2303598 -0.0716074 +j 0.9254827 6.4815178
0.0427109 1.0064249 9.9987492 -0.0213554 #j 1.0029800 23.4883219
-0.2474516
1.35 96.259 0.4199446 0.2199183 1.8598680 -0.2099723 +j 0.4193208 1.1167055
0.2821748 0.5601259 2.2266128 -0.1410874 *j 0.7349968 2.6523118
0.1489392 0.8545055 3.5673591 -0.0744696 %j 0.9213901  6.2065242
0.0451698 1.0067050 11.2051201 -0.0225849 %j 1.0030927 22.2127734
-0.2416939
1.40 100.477 0.4154043 0.2127674 2.0020170 =-0.2077021 *j 0.4118582 1.1104054
0.2849139 0.5491225 2.4136247 -0.1424570 tj 0.7272060 2.6008841
0.1537094 0.8484917 3.9135894 -0.0768547 *j 0.9179243  5.9927119
0.0472618 1.0069398 12.4412023 -0.0236309 #j 1.0031856 21:.2320112
-0.2370385
1.45 104.385 0.4115580 0.2069110 2.1492622 -0.2057790 *j 0.4056674 1.1052506
0.2871164 0.5399196 2.6067151 -0.1435582 tj 0.7206321 2.5592135
0.1577473 0.8433562 4.2697534 -0.0788736 tj 0.9149509 5.8216181
0.0490637 1.0071397 13.7102067 -0.0245319 #j 1.0032636 20.4542807
-0.2331925
1.50 108.034 0.4082594 0.2020271 2.3016164 -0.2041297 j 0.4004475 1.1009528
0.2889224 0.5321097 2.8060141 =-0.1444612 *§ 0.7150110  2.5247558
0.1612089 0.8389209 4.6363361 -0.0806044 *j 0.9123726 5.6816117
0.0506315 1.0073118 15.0143415 -0.0253157 *j 1.0033299 19.8226285
-0.2299608
1.70 120.705 0.3987509 0.1886109 2.9622803 -0.1993755 +j 0.3858242 1.0891349
0.2937201 0.5099988 3.6668482 -0.1468600 *j 0.6988784 2.4313694
0.1711869 0.8259680 6.2125942 -0.0855935 *j 0.9047882 5.3089786
0.0552720 1.0078122 20.6082544 -0.0276360 %j 1.0035180 18.1628608
-0.2209585
2.00 135.909 0.3905643 0.1777770 4.1074418 -0.1952821 %j 0.3736869 1.0795563
0.2973909 0.4914086 5.1532091 -0.1486954 tj 0.6850535 2.3571855
0.1797849 0.8146068 8.9221914 -0.0898925 %j 0.8980680 5.0201968
0.0594201 1.0082486 30.2010593 -0.0297100 %j 1.0036762 16.8986015
-0.2135%5410
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CASE_A Passband Ripple: Ap(dB)=0.5
n Ws As(dB) Al B1i Ci Pi Qi
10 1.05 62.873 0.5660682 0.1566533 1.1096718 -0.2830341 tj 0.2766677 0.6991994
0.3424897 0.5087624 1.1814619 -0.1712449 +j 0.6924143 2.0826195
0.1522744 0.8067940 1.4386640 -0.0761372 tj 0.8949844 5.8986745
0.0570525 0.9511247 2.5336482 -0.0285263 +j 0.9748390 17.0940022
0.0141655 1.0024388 16.8596102 -0.0070828 #+j§ 1.0011936 70.6799320
1.10 75.574 0.5086451 0.1235691 1.2215638 -0.2543226 *j 0.2426708 0.6910987
0.3462323 0.4331751 1.3338339 -0.1731162 %*j 0.6349850 1.9009212
0.1799921 0.7464275 1.7140833 -0.0899960 *j 0.8592603 4,7999913
0.0774991 0.9289424 3.2619424 -0.0387495 *j 0.9630373 12.4364878
0.0209683 1.0033524 23.1838025 -0.0104842 +j 1.0016199 47.7708391
1.15 84.719 0.4773827 0.1076013 1.3379528 -0.2386913 %j 0.2250060 0.6871349
0.3451219 0.3923745 1.4860346 -0.1725609 *j 0.6021604 1.8150052
0.1952438 0.7092363 1.9755745 -0.0976219 +j 0.8364845 4.3133855
0.0907674 0.9138656 3.9305495 -0.0453837 +j 0.9548853 10.5320123
0.0257269 1.0039546 28.9230322 -0.0128635 *j 1.0018928 38.9465795
1.20 92.154 0.4567729 0.0978035 1.4591581 -0.2283865 tj 0.2136425 0.6846630
0.3431514 0.3657863 1.6414311 -0.1715757 %§ 0.5799552 1.7624951
0.2052345 0.6830684 2.2359899 -0.1026173 *j 0.8200842 4.0270005
0.1004228 0.9025971 4.5854918 -0.0502114 £j 0.9487233 9.4605148
0.0293547 1.0043977 34.5122486 -0.0146773 +j 1.0020890 34.1409252
1.25 98.539 0.4418878 0.0910726 1.5853042 -0.2209439 *j 0.2055636 0.6829390
0.3411111 0.3467902 1.8012990 -0.1705556 *j 0.5636497 1.7263845
0.2123741 0.6633709 2.5000000 -0.1061870 %j 0.8075241 3.8351003
0.1078709 0.8937448 $.2430274 -0.0539354 +j 0.9438409 8.7640037
0.0322476 1.0047427 40.1039839 -0.0161238 *j 1.0022388 31.0834965
1.30 104.194 0.4305328 0.0861275 1.7164539 -0.2152664 *j 0.1994691 0.6816552
0.3392052 0.3324373 1.9662686 -0.1696026 *j 0.5510646 1.6997787
0.2177581 0.6479047 2.7698611 -0.1088790 *j 0.7875275 3.6964198
0.1138303 0.8865656 5.9108926 -0.0569152 *j 0.9398544 8.2717523
0.0346218 1.0050206 45.7705353 -0.0173109 *j 1.0023577 28.9559723
1.35 109.307 0.4215454 0.0823275 1.8526432 -0.2107727 +j 0.1946854 0.6806569
0.3374816 0.3211716 2.1366988 -0.1687408 +j 0.5410158 1.6792617
0.2219718 0.6353989 3.0468391 -0.1109859 *j 0.7893548 3.5910827
0.1187223 0.8806103 6.5933849 -0.0593611 £j 0.9365290 7.9042334
0.0366104 1.0052501 51.5519660 -0.0183052 *j 1.0024545 27.3862263
1.40 113.994 0.4142389 0.0793114 1.9938949 -0.2071194 %j 0.1908218 0.6798561
0.3359403 0.3120795 2.3128131 -0.1679701 *j 0.5327903 1.6629169
0.2253613 0.6250633 3.3317143 -0.1126806 *j 0.7825384 3.5081865
0.1228156 0.8755850 7.2931353 -0.0614078 *j 0.9337098 7.6189568
0.0383022 1.0054432 57.4727614 -0.0191511 %j 1,0025350 26.1790975
1.45 118.336 0.4081763 0.0768580 2.1402240 -0.2040881 tj 0.1876327 0.6791985
0.3345658 0.3045834 2.4947597 -0.1672829 *j 0.5259276 1.6495732
0.2281462 0.6163743 3.6250000 -0.1140731 %j 0.7767635 3.4411926
0.1262926 0.8712866 8.0118665 -0.0631463 *j 0.9312890 7.3908921
0.0397593 1.0056078 63.5489356 -0.0198796 j 1.0026029 25.2217819
1.50 122.391 0.4030636 0.0748234 2.2916411 -0.2015318 *j O.1849548 0.6786487
0.3333393 0.2982974 2.6826414 -0.1666696 *j 0.5201141 1.6384691
0.2304736 0.6089685 3.9270510 -0.1152368 *j 0.7718089 3.3859163
0.1292822 0.8675691 8.7507642 -0.0646411 *j 0.9291882 7.2046589
0.0410269 1.0057499 69.7914985 -0.0205135 %j 1.0026610 24.4442050
1.70 136.470 0.3887351 0.0692867 2.9483149 -0.1943675 *j 0.1775049 0.6771289
0.3295733 0.2808647 3.4947482 -0.1647866 tj 0.5036964 1.6080392
0.2368810 0.5878413 5.2271136 -0.1184405 *j 0.7575046 3.2366811
0.1379456 0.8566848 11.9220243 -0.0689728 +j 0.9229992 6.7096910
0.0447788 1.0061645 96.5555666 -0.0223894 %j 1.0028276 22.4007078
2.00 153.362 0.3768354 0.0648713 4.0866858 -0.1884177 2§ 0.1713771 0.6758881
0.3260773 0.2666081 4.8979715 -0.1630386 *j 0.4899250 1.5834930
0.2420556 0.5698927 7.4641016 =-0.1210278 *j 0.7451476 3.1187565
0.1454664 0.8471036 17.3634536 -0.0727332 £§ 0.9175040 6.3271145
0.0481321 1.0065279 142.4309671 -0.0240660 %j 1.0029699 20.8438644



CASE A Passband Ripple: Ap(dB)=0.5
n Ws As(dB) Ad Bi Ci Pi Qi
1 .05 71.278 0.4401038 0.2685600 1.1084015 -0.2200519 %j§ 0.4691877 1.1775124
0.2471588 0.6100288 1.1652129 -0.1235794 %j 0.7712048 3.1600871
0.1130248 0.8454853 1.3488607 -0.0565124 +j 0.9177645 8.1354084
0.0450523 0.9594870 1.9760810 -0.0225261 %j 0.9792750 21.7421762
0.0117320 1.0019170 5.6021835 -0.0058660 tj 1.0009408 85.3184055
-0.2745452
10 85.249 0.4108444 0.2176881 1.2195217 -0.2054222 +j 0.4189151 1.1356383
0.2619503 0.5342593 1.3088558 -0.1309751 %j 0.7191000 2.7903406
0.1379180 0.7935188 1.5834523 -0.0689590 +j 0.8881236 6.4588872
0.0619925 0.9410149 2.4791006 -0.0309963 *j 0.9695639 15.6480074
0.0173537 1.0026599 7.5378437 -0.0086769 *j 1.0012915 57.7011273
-0.2426206
15 95.309 0.3930661 0.1921728 1.3352275 -0.1965331 %*j 0.3918515 1.1152709
0.2678111 0.4916173 1.4533340 -0.1339055 *j 0.6882489 2.6180927
0.1522844 0.7607892 1.8085794 -0.0761422 *+j 0.8689025 $5.7276542
0.0731274 0.9284010 2.9446236 -0.0365637 *j 0.9628417 13.1761327
0.0212844 1.0031542 9.2991673 -0.0106422 +j 1.0015193 47.0567531
~-0.2258538
.20 103.487 0.3806910 0.1761954 1.4557817 -0.1903455 *j 0.3741176 1.1026168
0.2707356 0.4631582 1.6013465 -0.1353678 *j 0.6669586 2.5137337
0.1619948 0.7374435 2.0339626 -0.0809974 %j 0.8549169 5.3010683
0.0812960 0.9189420 3.4024453 -0.0406480 *j 0.9577525 11.7916519
0.0242803 1.0035200 11.0168385 -0.0121402 *j 1.0016849 41.2580036
-0.2150016
.25 110.510 0.3714459 0.1650742 1.6812870 -0.1857229 *j 0.3613602 1.0938155
0.2723563 0.4424958 1.7539211 -0.1361781 +j 0.6511154 2.4424020
0.1690974 0.7196992 2.2631658 -0.0845487 +j 0.8441272 5.0169352
0.0876341 0.9114925 3.8631607 -0.0438171 %j 0.9537151 10.8944007
0.0266690 1.0038060 12.7367378 -0.0133345 %j 1.0018124 37.5680209
-0.2072542
.30 116.732 0.3642261 0.1568272 1.71147951 -0.1821131 *j 0.3516561 1.0872753
0.2733048 0.4266990 1.9115674 -0.1366524 *j 0.6387684 2.390086 1
0.1745529 0.7056639 2.4979196 -0.0872765 +j 0.8354919 4.8125125
0.0927282 0.9054388 4.3318290 -0.0463641 +j 0.9504153 10.2616651
0.0286291 1.0040371 14.4806247 -0.0143145 *j 1.0019143 34.9999461
~0.2013920
.35 122.355 0.3584118 0.1504451 1.8473359 -0.1792059 *j 0.3439918 1.0821980
0.2738742 0.4141873 2.0745762 -0.1369371 tj 0.6288366 2.3498885
0.1788871 0.6942490 2.7391978 -0.0894435 *j 0.8284014 4.6577765
0.0969248 0.9004088 4.8112671 -0.0484624 *j 0.9476604 9.7900533
0.0302708 1.0042284 16.2605612 -0.0151354 *j 1.0019977 33.1049429
-0.1967801
.40 127.511 0.3536213 0.1453517 1.9879279 -0.1768107 *j 0.3377716 1.0781312
0.2742166 0.4040165 2.2431285 -0.1371083 *j 0.6206592 2.3179594
0.1824175 0.6847703 2.9876021 -0.0912088 *j 0.8224666 4.5363434
0. 1004467 0.8961584 $.3032020 -0.0502233 *j 0.9453232 9.4244686
0.0316673 1.0043896 18.0839213 -0.0158336 *j 1.0020673 31.6475778
-0.1930483
.45 132.287 0.3496037 0.1411901 2.1335836 -0.1748018 *j 0.3326175 1.0747960
0.2744174 0.3955816 2.4173448 -0.1372087 %j 0.6138040 2.2919569
0.1853494 0.6767704 3.2435289 -0.0926747 *j 0.8174239 4.4384302
0.1034456 0.8925185 5.8087659 -0.0517228 +j 0.9433151 9.1326428
0.0328700 1.0045274 19.9555287 -0.0164350 %j 1.0021264 30.4917108
-0.1899634
.50 136.748 0.3461860 0.1377262 2.2843118 -0.1730930 *j 0.3282759 1.0720100
0.2745272 0.3884736 2.5973085 -0.1372636 +j 0.6079739 2.2703637
0.1878224 0.6699293 3.5072526 -0.0939112 +j 0.8130867 4.3577976
0.1060297 0.8893674 6.3287388 -0.0530148 tj 0.9415715 8.8943284
0.0339162 1.0046465 21.8787000 -0.0169581 *j 1.0021771 29.5528138
~0.1873699
.70 152.234 0.3364660 0.1282418 2.9380530 -0.1682330 tj 0.3161321 1.0643236
0.2745398 0.3685935 3.3756369 -0.1372699 *j 0.5913970 2.2114062
0.1947461 0.6502981 4.6433716 -0.0973730 %j 0.8005102 4.1408312
0.1135463 0.8801242 8.5619394 -0.0567732 +j 0.9364299 8.2622593
0.0370127 1.0049948 30.1261720 -0.0185064 #j 1.0023234 27.0851231
-0.1801391
2.00 170.816 0.3282386 0.1206157 4.0714332 -0.1641193 +j 0.3060729 1.0580651
0.2742128 0.3521493 4.7212543 -0.1371064 *j 0.5773657 2.1640916
0.2004746 0.6334858 6.5999975 -0.1002373 %j 0.7895811 3.9701690
0.1201059 0.8719664 12.3963998 -0.0600529 +j 0.9318584 7.7747346
0.0397799 1.0053011 44.2665611 -0.0198900 #j 1.0024498 25.2048608
-0.1741745
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CASE A

Passband Ripple:

Ap(dB)=0.5
CH

n Ws As(dB) Ad Pi Qi
12 .10 94.924 0.4280839 0.0856591 1.2179786 -0.2140419 *j 0.1996126 0.6836880
0.3270051 0.3236895 1.2909254 -0.1635026 *j 0.5449370 1.7398416
0.2027545 0.6144251 1.4996665 -0.1013772 1§ 0.7772694 3.8660195
0.1089483 0.8288458 2.0872157 -0.0544741 1§ 0.9087785 8.3563459
0.0507918 0.9502874 4.3499304 -0.0253959 %j 0.9744960 19.1926007
0.0145993 1.0021683 33.0577896 -0.0072997 %j 1.0010570 68.5704271
15 105.898 0.4010591 0.0746009 1.3331670 -0.2005295 *j O.1854421 0.6810259
0.3197251 0.2899522 1.4297858 -0.1598626 *j 0.5141946 1.6841719
0.2118520 0.5726032 1.7009576 -0.1059260 tj 0.7492549 3.5718587
0.1220246 0.8000971 2.4494590 -0.0610123 +§ 0.8923982 7.3303348
0.0602432 0.9395895 §.2979222 -0.0301216 *j 0.9688561 16.0901910
0.0178993 1.0025779 41.3060302 -0.0089497 *j 1.0012481 55.9399157
.20 114.820 0.3833252 0.0678160 1.4532283 -0.1916626 *j 0.1762992 0.6793579
0.3140005 0.2683621 1.5724303 -0.1570002 +j 0.4936730 1.6497962
0.2172660 0.5441464 1.9034206 -0.1086330 *j 0.7296200 3.3952063
0.1310529 0.7793759 2.8072245 -0.0655264 *j 0.8803875 6.7363847
0.0672250 0.9315450 6.2244021 -0.0336125 *j 0.9645803 14.3572452
0.0204157 1.0028860 49.3373729 -0.0102078 #*j 1.0013899 49.0525790
.25 122.482 0.3705539 0.0631548 1.5782485 -0.1852769 *j 0.1697860 0.6781909
0.3094171 0.2531186 1.7197065 =-0.1547085 *j 0.4787315 1.6259895
0.2208518 0.5232104 2.1098820 -0.1104259 +j 0.7148542 3.2751958
0.1377602 0.7635096 3.1681544 -0.0688801 *j 0.8710712 6.3428348
0.0726622 0.9251987 7.1532769 -0.0363311 *j 0.9611861 13.2375902
0.0224210 1.0031255 67.3715316 -0.0112105 %j 1.0014988 44.6707357
.30 129.269 0.3608306 0.0597303 1.7082709 -0.1804153 %j 0.1648653 0.6773199
0.3056710 0.2416983 1.8720353 -0.1528355 *j 0.4672682 1.6083572
0.2233897 0.5070472 2.3217202 -0.1116949 *j 0.7032578 3.1875796
0.1429745 0.7508882 3.5359122 -0.0714872 %j 0.8635843 6.0607885
0.0770504 0.9200325 8.0959007 -0.0385252 +j 0.9584093 12.4487799
0.0240670 1.0033215 65.5126430 -0.0120335 £j 1.0015871 41.6195819
.35 135.404 0.3531459 0.0570986 1.8433207 -0.1765729 *j 0.1609987 0.6766414
0.3025545 0.2327918 2.0296574 -0.1512773 %j 0.4581561 1.5947045
0.225270% 0.4941479 2.5397132 -0.1126352 *j 0.6938740 3.1204997
0.1471578 0.7405775 3.9125428 -0.0735789 *j 0.8574168 5.8479285
0.0806722 0.9157357 9.0585736 -0.0403361 +j 0.9560903 11.8620823
0.0254450 1.0034825 73.8184125 -0.0127225 *j 1.0016589 39.3687496
.40 141.028 0.3469054 0.0550097 1.9834134 -0.1734527 *j 0.1578730 0.6760964
0.2999230 0.2256400 2.1927230 -0.1499615 *j 0.4507233 1.5837923
0.2267127 0.4835982 2.7643424 -0.1133563 *j 0.6861112 3.0673727
0.1505929 0.7319841 4.2993023 -0.0752964 *j 0.8522408 5.6812826
0.0837197 0.9121006 10.0451492 -0.0418598 *j 0.9541218 11.4075908
0.0266174 1.0036190 82.3241078 -0.0133087 *j 1.0017195 37.6372792
.45 146.239 0.3417319 0.0533105 2.1285596 -0.1708660 *j 0.1552911 0.6756484
0.2976734 0.2197675 2.3613317 -0.1488367 *j 0.4445393 1.5748594
0.2278482 0.4748053 2.9959256 -0.1139241 2§ 0.6795783 3.0242111
0.1534652 0.7247093 4.6970152 -0.0767326 *j 0.8478334 5.5471780
0.0863194 0.9089849 11.0581496 -0.0431597 *j 0.9524296 11.0451026
0.0276271 1.0037358 91.0527944 -0.0138135 %j 1.0017709 36.2639312
.50 151.105 0.3373723 0.0519013 2.2787664 -0.1686861 +j 0.1531218 0.6752735
0.2957299 0.2148597 2.5355530 -0.1478649 *j 0.4393127 1.5674089
0.2287617 0.4673648 3.2346828 -0.1143808 %j 0.6740043 2.9884414
0.1559020 0.7184721 5.1062498 -0.0779510 %j 0.8440354 $.4369243
0.0885639 0.9062852 12.0993095 -0.0442820 *j 0.9509597 10.7491855
0.0285055 1.0038374 100.0203299 -0.0142528 *j 1.0018155 35.1481567
.70 167.999 0.3251689 0.0480663 2.9302881 -0.1625844 tj 0.1470804 0.6742354
0.2900590 0.20132714 3.2893923 -0.1450295 +j 0.4246098 1.5469091
0.2310982 0.4464031 4.2640673 -0.1155491 *j 0.6580665 2.8911258
0.1627968 0.7004919 6.8651328 -0.0813984 :j 0.8329863 5.1410947
0.0951077 0.8983563 16.5660270 -0.0475539 +j 0.9466229 9.9657179
0.0311046 1.0041332 138.4661013 -0.0155523 tj 1.0019438 32.2159977
2.00 188.270 0.3150500 0.0450077 4.0598914 -0.1575250 j 0.1421042 0.6733861
0.2851008 0.1903441 4.5932605 -0.1425504 %j 0.4123390 1.5302816
0.2327777 0.4288939 6.0382667 -0.1163888 +j 0.6444746 2.8134138
0.1685869 0.6849960 9.8873550 -0.0842935 tj 0.8233411 4.9093058
0.1008413 0.8913446 24.2272012 -0.0504206 %j 0.9427631 9.3623419
0.0334271 1.0043945 204.3626509 -0.0167136 *§ 1.0020555 29.9814879



97

CASE_A Passband Ripple: Ap(dB)=1.0
n ws As(dB) Al Ci Pi Qi
2 .05 2.816 0.3141664 1.1672218 1.4386640 =-0.1570832 tj 1.0688997 3.4388793
10 4.025 0.4582576 1.2099342 1.7140833 -0.2291288 tj 1.0758412 2.4003315
15 5.126 0.5619915 1.2286108 1.9755745 -0.2809958 +j 1.0722183 1.9723201
.20 6.150 0.6411310 1.2358199 2.2359899 -0.3205655 +j 1.0644518 1.7339270
.25 7.112 0.7033182 1.23691452 2.5000000 -0.3516591 *j 1.0551071 1.5813139
.30 8.018 0.7532000 1.2346478 2.7698611 -0.3766000 *j 1.0453804 1.4752350
.35 8.875 0.7938715 1.2305468 3.0468391 -0.3969357 *j 1.0358517 1.3973296
.40 9.687 0.8274948 1.2254971 3.3317143 -0.4137474 %j 1.0267961 1.3377990
.45 10.459 0.8556278 1.2200214 3.6250000 -0.427é‘39 +j 1.0183304 1.2909186
.50 11.194 0.8794183 1.21443114 3.9270510 -0.4397091 %j 1.0104885 1.2531151
.70 13.828 0.9456448 1.1936113 5.2271136 -0.4728224 %j 0.9849113 1.1553230
2.00 17.095 0.9989416 1.1700773_ 7.4641016 -0.4994708 #j 0.9594822 1.0828472
3 .05 8.134 0.1310075 1.0387959 1.2054102 -0.0655037 *j 1.0171063 7.7798102
-0.9478046
.10 11.480 0.1953017 1.0424072 1.3703136 -0.0976508 *j 1.0163029 5.2277254
-0.8161613
15 14.057 0.2396804 1.0413033 1.5336053 ~-0.1198402 +j 1.0133813 4.2575148
-0.7466455
.20 16.209 0.2729227 1.0388411 1.6996171 -0.1364613 £j 1.0100591 3.7345212
-0.7019989
.25 18.082 0.2989903 1.0360216 1.8699785 -0.1494951 *j 1.0068132 3.4042965
-0.6704248
.30 19.754 0.3200651 1.0332080 2.0454918 -0.1600326 %j 1.0037916 3.1758176
-0.6467461
.35 21.272 0.3374866 1.0305391 2.2266128 -0.1687433 tj 1.0010318 3.0079852
-0.6282656
.40 22.668 0.3521368 1.0280632 2.4136247 -0.1760684 *j 0.9985305 2.8793764
~0.6134164
.45 23.964 0.3646268 1.0257904 2.6067151 =-0.1823134 +j 0.9962692 2.7776705
-0.6012166
.80 25.176 0.3753961 1.0237139 2.8060141 -0.1876980 %j 0.9942250 2.6952534
-0.5910153
.70 29.390 0.4067359 1.0170764 3.6668482 -0.2033680 tj 0.9877843 2.4795009
-0.5628556
2.00 34.454 0.4340674 1.0105937 $.1532091 -0.2170337 +j 0.9815753 2.3159603
-0.5399584
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CASE A ; Passband Ripple: Ap(dB)=1.0Q
n Ws As(08) Al B 1 [X] [X] Qi
a 1.08 15.840 0.8018519 0.6848574 1.1536336 -0.4009239 %) 0.7239584 1.0320623
0.0739253 1.0106709 3.3125181 -0.0369626 £j 1.0046416 13.3991579
1.10 20.832 0.7984578 0.3670420 1.29092%4 -0.3992289 £j 0.6384812 0.9430954
0.1089689 1.0096813 4.3499304 -0.0844844 £j 1.0033507 9.221248)
1.18 24.467 0.7859532  0.5042001 1.4297658 -0.3929766 tj 0.5914131  0.9034514
0.1331269  1.0079680 5.2979222 -0.066563% tj 1.0017671  7.5414943
1.20 27.432 0.7739424 0.4638475 1.8724303 -0.3869712 %) 0.5604469 0.8799924
0.15123461 1.0062382 6.2244021 -0.0756739 £j 1.0002559 6.6279478
1.25 29.982 0.7635226 0.4353766 1.719706% -0.3817613 2§ 0.5381774 0.8641929
0.1657527 1.0046391 7.1532769 -0.0828764 t§ 0.9988847 6.0470612
1.30 32.242 0.7546367 0.4140859 1.8720353 -0.3773104 tj 0.5212646 0.8527217
0.1774958 1.0031982 8.0959007 -0.0887479 £j 0.9976383  5.6429390
1.3% 34.286 0.7470501 0.3975167 2.0296574 -0.3733251 tj 0.5079328  0.8439719
0.1872767 1.0019102 9.0%85736 <-0.0936383 2§ 0.9965651 5.3447907
1.40 36.160 0.7405329 0.3842395  2.1927230 -0.3702664 £j 0.4971340 0.8370601
0.1955579 1.0007603 10.0481492 =-0.0977789 tj 0.9955901 S.1155197
1.45% 37.897 0.7348931 0.3733%586 2.3613317 -0.367446S £§ 0.4882028 0.8314553
0.2026610 0.9997324 11.0581496 =-0.101330S tj 0.9947183  4.9336883
1.%0 39.518 0.7299768 0.3642812 2.5355530 -0.3649884 2§ 0.4806919 0.8268169
0.2088189 0.9988112 12.0993095 =-0.1044094 £j 0.9939365 4.7859915
1.70 45.149 0.7154396 0.3393372 3.2893923 -0.3377198 2§ 0.4597540 0.8142219
0.2269252 0.99%9469 16.8660270 -0.1134626 tj 0.9915004  4.3977979
2.00 51.906 0.7025459 0.3191969 4.5932603 -0.3512729 2J 0.4424977 0.8041826
0.2429568 0.9932263 24.2272012 =-0.1214784 tj 0.9891761 4.1019942
s 1.0% 24.135 0.3623708 0.7698202 1.1334220 -0.1811854 2j 0.8584824  2.4212600
0.0471182 1.0028850 1.7737385 -0.0235591 £j 1.0011643 21.2538240
-0.5117943
1.10 30.470 0.4042892 0.6885409  1.2593204 -0.2021446 £j 0.8047847  2.0524509
0.06924 14 1.0016402 2.1930925 -0.0346207 2j 1.0002208 14.4540559
-0.4465618
1.1% 3%.040 0.4238210 0.6402325  1.3681033 -0.2119105 2§ 0.7715740  1.8879322
0.0845634 1.0003870 2.5834170 -0.0422817 2§ 0.9992994 11.8277311¢
-0.4130252
1.20 38.757 0.4351357 0.6070893  1.5211268 -0.2175678 ij 0.7481668 1.7906124
0.0961674 0.9992712 2.9683674 -0.0480837 :j 0.9984784 10.3947442
' -0.3915787
1.2% 41.949 0.4424480 0.5826070 1.6589139 -0.2212240 2§ 0.7305251 1.7251451
0.1053752 0.9982970 3.3563960 -0.0526876 2j 0.9977380 9.4818138
-0.3763893
1.30 44.776 0.4475070 0.5636648  1.8017262 -0.2237535 £j 0.7166583  1.6776856
0.1129026 0.9974476 3.7515494 -0.0564513 £j 0.9971263  8.8458846
-0.36496 14
1.238 47.333 0.4511771  0.848%287  1.9497131 -0.2255886 £j 0.7054350  1.6415443
0.1191876 0.9967040 4.156084% <-0.0595938 1j 0.9965704  8.3762969
-0.356009%
1.40 49.676 0.4539353 0.5361407 2.102968% -0.2269677 %j 0.6961511 1.6130411
0.1245201 0.9960500 4.871386%5 <-0.0622601 %j 0.9960792 8.0149522
-0.3487902
1.43 51.847 0.4560661 0.5258113  2.2615%46 -0.2280331 2j 0.6883402 1.5899635
0.1291025 0.9954716 4.9983644 <-0.0645512 2§ 0.9956429  7.7282284
-0.3428387
1.%0 53.875 ©0.4577493 0.5170686  2.4255147 -0.2288747 tj 0.6816780  1.5708921
0.1330813 0.9949578 5.4376446 -0.0665406 %J§ 0.9952536  7.4952354
-0.3378463
i.70 60.914 0.4618954 0.49243%4  3.13%6143 -0.2309477 2§ 0.6626451 1.5192561
0.1448152 0.9933796  7.32%2003 -0.0724076 %) 0.9940%07 6.8824550

=0.3239800
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CASE A Passband Ripple: Ap(dB)=1.0
n__Ws As(dB) X Ci Pi QU
6 1.05 32.523 0.6811085 0.3336560 1.1233258 -0.3405543 %j 0.4665606 0.8480729
0.1985054 0.8387522  1.4386640 -0.0992527 *j 0.9104401 4.6136488
0.0325668  1.0004560 6.5287683 -0.0162834 ) 1.0000954 30.7131157
1.10 40.142 0.6301790 0.2667623  1.2433620 -0.3150895 tj 0.4092443 0.8195931
0.2374609 0.7788725 1.7140833 -0.1187304 ] 0.8745145 3.7165596
0.0478536 0.9994041 8.8264550 -0.0239268 *j 0.9994156 20.8908219
1.15 45.628 0.5998243  0.2337473  1.3669587 -0.2999122 %j 0.3792096 0.8060262
0.2590118 0.7413085 1.9755745 -0.1295059 *j 0.8511972  3.3241445
0.0584682 0.9984900 10.9158033 -0.0292341 *j 0.9988170 17.0903855
1.20 50.089 0.5789335 0.2132674  1.4950350 -0.2894667 #j 0.3598283 0.7976890
0.2731605 0.7146367  2.2359899 -0.1365803 *j 0.8342556  3.0947437
0.0665223 0.9977176 12.9526713 -0.0332611 *j 0.9983042 15.0153911
1.285 53.920 0.5634455 0.1991032  1.6279471 -0.2817228 #j 0.3460282 0.7919308
0.2832823 0.6944462 2.5000000 -0.1416411 *j 0.8212089 2.9417101
0.0729227 0.9970617 14.9917591 -0.0364613 *j 0.9978638 13.6929981
1.30 57.313 0.5514179 0.1886488 1.7658735 -0.2757090 #j 0.3356089 0.7876733
0.2909193 0.6785315 2.7698611 -0.1454596 *j 0.8107854 2.8314734
0.0781612 0.9964994 17.0590037 -0.0390806 *j 0.9974829 12.7716574
1.35 60.381 0.5417730 0.1805878  1.9089166 -0.2708865 +j 0.3274267 0.7843805
0.2968977 0.6656266 3.0468391 -0.1484489 *j 0.8022403  2.7479479
0.0825396 0.9960131 19.1687817 -0.0412698 *j 0.9971509 12.0912216
1.40 63.193 0.5338532 0.1741728 2.0571405 -0.2669266 +j 0.3208161 0.7817507
0.3017070 0.6549380 3.3317143 -0.1508535 #j 0.7950982  2.6823451
0.0862576 0.9955891 21.3298812 -0.0431288 +j 0.9968596 11.5675798
1.45 65.798 0.5272295 0.1689437 2.2105880 -0.2636147 *j 0.3153585 0.7795992
0.3056585 0.6459370 3.6250000 -0.1528292 +j 0.7890375 2.6294120
0.0894549 0.9952166 23.5480505 -0.0447275 *j 0.9966023 11.1520440
1.50 68.231 0.5216076 0.1645999 2.3692888 -0.2608038 #j 0.3107753 0.7778053
0.3089605 0.6382548 3.9270510 -0.1544802 #j 0.7838307 2.5857951
0.0922330 0.9948873 25.8272420 -0.0461165 +j 0.9963737 10.8143585
1.70 76.678 0.5056817 0.1527462 3.0569811 -0.2528409 *j 0.2980229 0.7728725
0.3180482 0.6162887 5.2271136 -0.1590241 +j 0.7687653  2.4683066
0.1004355 0.9938853 35.6008780 -0.0502178 +j 0.9956724 9.9261500
2.00 86.814 0.4922716 0.1432581 4.2481552 -0.2461358 +j 0.2875331 0.7688734
0.3253826 0.5975737  7.4641016 -0.1626913 #j 0.7557151  2.3757539
0.1077420 0.9929575 52.3568408 -0.0538710 *j 0.9950153  9.2486883



100

CASE A Passband Ripple: Ap(dB)=1.0
n___Ws As(dB) X [X] [X] Qi
7 1.05 40.926 0.4125868 0.5070710 1.1175213 -0.2062934 %j 0.6815527 1.7259137
0.1239053 0.8830076  1.3083409 -0.0619527 %j 0.9376404  7.5838949
0.0238401 0.9996461 2.7143721 -0.0119201 2§ 0.9997520 41.9386786
-0.3522483
1.10 49.816 0.4135944  0.4287344 1.2341277 -0.2067972 1§ 0.6212643  1.5831409
0.1552919 0.8373389  1.5239435 -0.0776460 %j 0.9117620 5.8825300
0.0350477 0.9987953 3.5147693 -0.0175239 *j 0.9992438 28.5153204
-0.3101749
1.15 56.218 0.4102937 0.3867974 1.3546897 -0.2051468 j 0.5871220 1.5158177
0.1739255 0.8078156 1.7321918 -0.0869627 *j 0.8945686 5.1676485
0.0428408 0.9981052  4.2484927 -0.0214204 *j 0.9988225 23.3201262
-0.2882254
1.20 61.422 0.4066321 0.3596063  1.4798722 -0.2033161 *j 0.5641533  1.4747281
0.1867416 0.7864404  1.9413408 -0.0933708 %j 0.8818857 4.7488862
0.0487597 0.9975387 4.9666973 -0.0243799 %j 0.9984710 20.4834837
-0.2740688
1.25 65.891 0.4032558 0.3402477  1.6099341 =-0.2016279 *j 0.5473517  1.4464952
0.1962331 0.7700293  2.1544332 -0.0981165 tj 0.8720106 4.4717906
0.0534669 0.9970655 5.6874343 -0.0267335 +j 0.9981738 18.6756956
-0.2639854
1.30 69.851 0.4002690 0.3256593  1.7450051 -0.2001345 %j 0.5344207  1.4257056
0.2035926 0.7569523 2.3729509 -0.1017963 *j 0.8640543  4.2733877
0.0573220 0.9966643 6.4192876 -0.0286610 *j 0.9979193 17.4161853
-0.2563680
1.35 73.429 0.3976535 0.3142323  1.8851599 -0.1988268 +j 0.5241185  1.4096802
0.2094836 0.7462560 2.5977295 -0.1047418 *j 0.8574877  4.1237641
0.0605458 0.9963200 7.1670237 -0.0302729 *j 0.9976991 16.4860155
-0.2503823
1.40 76.710 0.3953640 0.3050253 2.0304452 -0.1976820 %j 0.5157006 1.3969176
0.2143119 0.7373335 2.8292857 -0.1071559 #j 0.8519690  4.0066902
0.0632845 0.9960215 7.9335602 -0.0316422 +j 0.9975070 15.7701963
-0.2455435
1.45 79.750 0.3933536 0.2974448 2.1808921 -0.1966768 *j 0.5086876  1.3865008
0.2183423 0.7297750 3.0679607 -0.1091711 £j 0.8472642 3.9125203
0.0656405 0.9957605 8.7208069 -0.0328203 *j 0.9973381 15.2021655
-0.2415466
1.50 82.588 0.3915802 0.2910953  2.3365223 -0.1957901 %j 0.5027540  1.3778339
1 0.2217567  0.7232912  3.3139902 -0.1108784 %j 0.8432065 3.8351270
0.0676883 0.9955306 9.5300781 -0.0338441 +j 0.9971886 14.7405596
-0.2381883
1.70 92.443 0.3862321 0.2735217 3.0111362 -0.1931160 %J 0.4860328  1.3540900
0.2313912 0.7045843  4.3744590 -0.1156956 *j 0.8313837 3.6276025
0.0737382 0.9948354 13.0029293 -0.0368691 *j 0.9967327 13.5264291
-0.2288352
2.00 104.268 0.3813687 0.2591886 4.1800429 -0.1906844 *j 0.4720467  1.3349435
0.2394498 0.6884471 6.2017764 -0.1197249 +j 0.8210439  3.4651401
0.0791319 0.9941965 18.9610948 -0.0395660 j 0.9963087 12.6004015
-0.2211307
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CASE_A

Ap(dB)=1.0
Ct

Passband Ripple:
Bi

n Ws As(dB) Al P [*X]

8 1.05 49.331 0.5481570 0.1914969 1.1138641 -0.2740785 tj 0.3411421 0.7983181
0.2607426 0.6403573 1.2431481 -0.1303713 %j 0.7895319 3.0690159

0.0845236 0.9117553 1.9061395 -0.0422618 +j 0.9539231 11.2969504

0.0182048 0.9993874 11.0466061 -0.0091024 tj 0.9996522 54.9137035

1.10 59.491 0.4973283 0.1520454 1.2282855 -0.2486642 +j 0.3003523 0.7840493
0.2793766 0.5637799 1.4271032 -0.1396883 +j 0.7377446 2.6876009

0.1094716 0.8759402 2.3804113 -0.0547358 +j 0.9343148 8.5494004

0.0267768 0.9986977 15.1062239 -0.0133884 +j 0.9992589 37.3214626

1.15 66.807 0.4689980 0.1328252 1.3469136 -0.2344990 %j 0.2789900 0.7770863
0.2872371 0.5202517 1.6072975 -0.1436186 *j 0.7068419 2.5111125

0.1248946 0.8523519 2.8200771 -0.0624473 +j 0.9211147 7.3920638

0.0327422 0.9981600 18.7925269 -0.0163711 *j 0.9989454 30.5135176

1.20 72.755 0.4500983 0.1209745 1.4702527 -0.2250491 %j 0.2651931 0.7727509
0.2914195 0.4910437 1.7895085 -0.1457097 +j 0.6854286 2.4045926

0.1357821 0.8350645 3.2528314 -0.0678911 £j 0.9112932 6.7300364

0.0372757 0.9977265 22.3835994 -0.0186378 tj 0.9986887 26.7966172

1.25 77.863 0.4363460 0.1128079 1.5984994 -0.2181730 %j 0.2553595 0.7697306
0.2939108 0.4697622 1.9759013 -0.1469554 %j 0.6694523 2.3319727

0. 1439996 0.8216731 3.6885364 -0.0719998 *j 0.9035979 6.2948934

0.0408827 0.9973684 25.9769795 -0.0204414 %j 0.9984741 24.4280128

1.30 82.388 0.4258006 0.1067949 1.7317524 -0.2129003 *j 0.2479282 0.7674834
0.2954992 0.4534510 2.1675370 -0.1477496 +j 0.6569787 2.2788140

0.1504657 0.8109285 4.1319051 -0.0752328 %j 0.8973675 5.9848581

0.0438378 0.9970669 29.6189023 -0.0219189 %j 0.9982918 22.7778655

1.35 86.478 0.4174218 0.1021667 1.8700686 -0.2087109 j 0.2420878 0.7657370
0.2965587 0.4405070 2.3650162 -0.1482793 *j 0.6469314 2.2380294

0.1557033 0.8020911 4.5855625 -0.0778516 *j 0.8922053 5.75198375

0.0463097 0.9968097 33.3349904 -0.0231549 %j 0.9981350 21.5592547

1.40 90.227 0.4105896 0.0984885 2.0134836 -0.2052948 +j 0.2373659 0.7643369
0.2972881 0.4299690 2.5687116 -0.1486440 *j 0.6386501 2.2056728

0.1600382 0.7946855 5.0511190 -0.0800191 tj 0.8878527 5.5702426

0.0484103 0.9965875 37.1409040 -0.0242051 %j 0.9979988 20.6215015

1.45 93.701 0.4049070 0.0954934 2.1620209 -0.2024535 +j 0.2334652 0.7631878
0.2978018 0.4212188 2.7788694 -0.1489009 *j 0.6317020 2.1793479

0.1636868 0.7883879 5.5296305 -0.0818434 tj 0.8841321 $.4244589

0.0502177 0.9963939 41.0468858 -0.0251088 *j 0.9978795 19.8773774

1.50 96.945 0.4001055 0.0930075 2.3156973 -0.2000528 +j 0.2301878 0.7622273
0.2981696 0.4138378 2.9956604 -0.1490848 *j 0.6257887 2.1575049

0.1667996 0.7829682 6.0218242 -0.0833998 *j 0.8809158 5.3048972

0.0517888 0.9962238 45.0599777 -0.0258944 +j 0.9977741 19.2726853

1.70 108.208 0.3866047 0.0862332 2.9819909 -0.1933024 %j 0.2210598 0.7595741
0.2988743 0.3931586 3.9311886 -0.1494371 *j 0.6089557 2.0979509

0.1756955 0.7672394 8.1360237 -0.0878477 %j 0.8715057 4.9854564

0.0564324 0.9957117 62.2665524 -0.0282162 *j 0.9974545 17.6822710

2.00 121.722 0.3753443 0.0808206 4.1367342 -0.1876722 *j 0.2135409 0.7574101
0.2990855 0.3760145 5.5450630 =-0.1495427 %j 0.5946861 2.0502508

0.1832702 0.7535607 11.7666735 -0.0916351 +j 0.8632287 4.,7366071

0.0605744 0.9952437 91.7615329 -0.0302872 %j 0.9971692 16.4693151



102

CASE A Passband Ripple: Ap(dB)=1.0
n__Ws As(dB) [X] X1 [ X1 Qi
9 1.05 657.736 0.3904946 0.3426467 1.1114059 -0.1952473 %j 0.5518380  1.4990229
0.1750282 0.7309782  1.2054102 -0.0875141 +j 0.8504819 4.8847718
0.0613937 0.9311952  1.5942707 -0.0306968 %) 0.9644962 15.7179810
0.0143566 0.9993314  3.9936736 -0.0071783 tj 0.9996399 69.6310722
-0.2698779
1.10 69.167 0.3734728  0.2822060 1.2243475 -0.1867364 +j 0.4973284  1.4224079
0.1975839 0.6619103  1.3703136 -0.0987919 +j 0.8075584 4.1176373
0.0814468 0.9024380 1.9377187 -0.0407234 +j 0.9490941 11.6636498
0.0211256 0.9987655 5.2992478 -0.0105628 +j 0.9993267 47.3067468
-0.2385414 .
1.15 77.397 0.3617656 0.2511874  1.3416657 -0.1808828 tj 0.4674065 1.3853889
0.2090359 0.6209460 1.5336053 =-0.1045179 *j 0.7810391  3.7696943
0.0941747 0.8832611  2.2599957 -0.0470874 +j 0.9386394 9.9795338
0.0258390 0.9983355 6.4899114 -0.0129195 +j 0.9990839 38.6690271
-0.2220775
1.20 84.089 0.3531559 0.2315222 1.4637563 -0.1765779 +j 0.4475963  1.3624793
0.2161378 0.5927585  1.6996171 -0.1080689 %j 0.7622858 3.5621171
0.1033110 0.8690916 2.5791043 -0.0516555 +j 0.9308186 9.0237324
0.0294223 0.9979931  7.6523927 -0.0147112 %j 0.9988877 33.9536897
-0.2114193
1.25 89.835 0.3465116 0.2177234  1.5907740 -0.1732558 #j 0.4332503 1.3465883
0.2210038 0.5718621  1.8699785 -0.1105019 +j 0.7480985 3.4217313
0.1102905 0.8580494 2.9015215 -0.0551452 *j 0.9246666 8.3988188
0.0322742 0.9977123 8.8171818 -0.0161371 #j 0.9987251 30.9490644
-0.2038095
1.30 94.925 0.3412085 0.2074316  1.7227963 -0.1706042 %j 0.4222864  1.3348044
0.2245500 0.5556390 2.0454918 -0.1122750 +j 0.7369079  3.3195815
0.1158338 0.8491482 3.2303598 -0.0579169 *j 0.9196705  7.9553005
0.0346112 0.9974772 9.9987492 -0.0173056 *j 0.9985879 28.8559415
-0.1980510
1.35 99.526 0.3368697 0.1994324  1.8598680 -0.1684349 *j 0.4135965 1.3256713
0.2272468 0.5426356 2.2266128 -0.1136234 *j 0.7278223  3.2415779
0.1203575 0.8417995 3.5673591 -0.0601787 *j 0.9155206  7.6230942
0.0365664 0.9972773 11.2051201 -0.0182832 *j 0.9984703 27.3102728
-0.19835203
1.40 103.745 0.3332518 0.1930264 2.0020170 -0.1666259 *j 0.4065245 1.3183656
0.2293632 0.5319641  2.4136247 -0.1146816 *j 0.7202862  3.1799286
0.1241246 0.8356222 3.9135894 -0.0620623 *j 0.9120145 7.3645670
0.0382281 0.9971052 12.4412023 -0.0191141 *j 0.9983686 26.1208773
-0. 1898540
1.45 107.652 0.3301887 0.1877778 2.1492622 -0.1650943 %j 0.4006515 1.3123811
0.2310653 0.5230445 2.6067151 -0.1155326 %j 0.7139305  3.1299300
0.1273117  0.8303555 4.2697534 -0.0636558 +j 0.9090123  7.1575414
0.0396581 0.9969556 13.7102067 -0.0198291 *j 0.9982797 25.1771005
; -0.1868232
1.0 111.302 0.3275629 0.1833992 2.3016164 -0.1637814 %j 0.3956954  1.3073867
0.2324611 0.5154788 2.8060141 -0.1162305 *j 0.7084979  3.0885542
0.1300427 0.8258128 4.6363361 -0.0650214 j 0.9064133  6.9880297
0.0409014 0.9968243 15.0143415 -0.0204507 #j 0.9982014 24.4101851
-0.1842751
1.70 123.972 0.3199991 0.1713634  2.9622803 -0.1599995 tj 0.3817899  1.2936307
0.2361700 0.4940771 3.6668482 =-0.1180850 %j 0.6929163  2.9762714
0.1379092 0.8125762 6.2125942 -0.0689546 :j 0.8987889  6.5364008
0.0445767 0.9964306 20.6082544 -0.0222883 %j 0.9979648 22.3931880
-0.1771703
2.00 139.176 0.3134914 0.1616355 4.1074418 -0.1567457 +j 0.3702246  1.2824568
0.2390095 0.4761012 5.1532091 ~-0.1195047 %j 0.6795733  2.8869186
0.1446814 0.8010006 8.9221914 -0.0723407 #j 0.8920580 6.1859104
0.0478559 0.9960723 30.2010593 -0.0239280 #j 0.9977473 20.8549792

-0.1713093
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CASE A Passband Ripple: Ap(dB)=1.0
n Ws As(dB) Al B1i (3] Pi Qi
10 1.05 66.141 0.4519541 0.1234522 1.1096718 -0.2259771 %j 0.2690474 0.7774187
0.2764450 0.4824927 1.1814619 -0.1382225 tj 0.6807256 2.5126766
0.1240616 0.7926010 1.4386640 -0.0620308 %j 0.8881178 7.1761265
0.0466938 0.9448778 2.5336482 -0.0233469 £j 0.9717678 20.8175070
0.0116123 0.9993517 16.8596102 -0.0058062 tj 0.9996589 86.0873806
1.10 78.842 0.4067748 0.0977905 1.2215638 -0.2033874 +j 0.2375375 0.7687663
0.2787519 0.4109674 1.3338339 -0.1393759 %j 0.6257330 2.2997780
0.1459045 0.7321492 1.7140833 -0.0729523 +j 0.8525416 5.8645008
0.0630738 0.9213215 3.2619424 -0.0315369 tj 0.9593367 15.2179769
0.0170933 0.9988812 23.1838025 -0.0085466 tj 0.9994039 58.4697596
1.15 87.987 0.3821192 0.0853393 1.3379528 -0.1910596 +j 0.2209877 0.7644969
0.2775940 0.3724340 1.4860346 -0.1387970 *j 0.5942805 2.1984398
0.1578954 0.6951763 1.9755745 -0.0789477 *j 0.8300262 5.2805365
0.0736630 0.9054747 3.9305495 -0.0368315 +j 0.9508513 12.9178108
0.0209113 0.9985299 28.9230322 -0.0104557 2j 0.9992100 47.7858609
1.20 95.422 0.3658414 0.0776771 1.4591581 -0.1829207 %j 0.2102787 0.7618223
0.2758792 0.3473384 1.6414311 -0.1379396 *j 0.5729843 2.1362762
0.1657426 0.6692586 2.2359899 -0.0828713 #j 0.8138740 4.,9358606
0.0813524 0.8936980 4.5854918 -0.0406762 *j 0.9444805 11.6204992
0.0238147 0.9982525 34.5122486 -0.0119074 %j 0.9990549 41.9541168
1.25 101.806 0.3540732 0.0724032 1.5853042 -0.1770366 tj 0.2026358 0.7599515
0.2741657 0.3294124 1.8012990 ~-0.1370828 *j 0.5573336 2.0934225
0.1713478 0.6497946 2.5000000 -0.0856739 tj 0.8015326 4.7044575
0.0872756 0.8844815 §.2430274 -0.0436378 +j 0.9394558 10.7758457
0.0261259 0.9980263 40.1039839 -0.0130630 +j 0.9989273 38.2383859
1.30 107.462 0.3450894 0.0685232 1.7164539 -0.1725447 tj 0.1968541 0.7585554
0.2725891 0.3158689 1.9662686 -0.1362945 tj 0.5452456 2.0617926
0.1755738 0.6345362 2.7698611 -0.0877869 %j 0.7917258 4,5369959
0.0920102 0.8770274 5.9108926 -0.0460051 +j 0.9353668 10.1781929
0.0280202 0.9978377 45.7705353 -0.0140101 %j 0.9988200 35.6499954
1.35 112.575 0.3379746 0.0655385 1.8526432 -0.1689873 %j 0.1923066 0.7574679
0.2711753 0.3052385 2.1366988 -0.1355876 *j 0.5355880 2.0373683
0.1788810 0.6222129 3.0468391 -0.0894405 *j 0.7837176 4.4096616
0.0958936 0.8708570 6.5933849 -0.0479468 tj 0.9319647 9.7315945
0.029605 1 0.9976776 61.5519660 -0.0148026 *j 0.9987285 33.7387050
1.40 117.262 0.3321879 0.0631676 1.9938949 -0.1660940 %j 0.1886275 0.7565945
0.2699176 0.2966588 2.3128131 -0.1349588 %j 0.5276788 2.0178898
0.1815412 0.6120371 3.3317143 -0.0907706 %j 0.7770443 4,3093690
0.0991410 0.8656588 7.2931353 -0.0495705 %j 0.9290864 9.3846900
0.0309523 0.9975402 57.4727614 -0.0154762 tj 0.9986494 32.2679962
1.45 121.604 0.3273845 0.0612376 2.1402240 -0.1636923 %j 0. 1855868 0.7558767
0.2688001 0.2895847 2.4947597 -0.1344000 %j 0.5210771 2.0019741
0.1837270 0.6034886 3.6250000 -0.0918635 tj 0.7713947 4,2282598
0.1018981 0.8612185 8.0118665 -0.0509491 *j 0.9266190 9.1073157
0.0321118 0.9974209 63.5489356 -0.0160559 %j 0,9985806 31.1010290
1.50 125.658 0.3233325 0.0596362 2.2916411 -0.1616663 £j 0. 1830307 0.7552759
0.2678055 0.2836523 2.6826414 -0.1339028 j 0.5154827 1.9887201
0.1855537 0.5962067 3.9270510 -0.0927768 *j 0.7665502 4.1612983
0.1042678 0.8573826 8.7507642 -0.0521339 +j 0.9244807 8.8804906
0.0331199 0.9973165 69.7914985 -0.0165600 *j 0.9985200 30.1527688
1.70 139.737 0.3119705 0.0552744 2.9483149 -0.1559852 +j 0.1759061 0.7536130
0.2647636 0.2671981 3.4947482 -0.1323818 £j 0.4996731 1.9523533
0.1905834 0.5754527 5.2271136 -0.0952917 %j 0.7525770 3.9803360
0.1111301 0.8461732 11.9220243 -0.0555651 tj 0.9181970 8.2774745
0.036 1005 0.9970038 96.5555666 -0.0180502 %j 0.9983376 27.6589231
2.00 156.630 0.3025276 0.0517914 4.0866858 -0.1512638 *j 0.1700313 0.7522527
0.2619515 0.2537386 4.8979715 -0.1309757 +j 0.4863989 1.9229696
0.1946467 0.5578421 7.4641016 -0.0973233 *j 0.7405203 3.8371489
0.1170818 0.8363313 17.3634536 -0.0585409 *j 0.9126359 7.8108760
0.0387604 0.9967202 142.4309671 -0.0193802 %j 0.9981706 25.7571520
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CASE A Passband Ripple: Ap(dB)=1.0
n__Ws As(dB) Al B1 [X] [X] Qi
11 1.05 74.546 0.3530157 0.2427470 1.1084015 -0.1765079 £j 0.4599913 1.3956705
0.1999614 0.5915738 1.1652129 -0.0999807 tj 0.7626124 3.8464342
0.0919889 0.8356314 1.3488607 -0.0459944 1§ 0.9129709 9.9373839
0.0367738 0.9548502 1.9760810 -0.0183869 tj 0.9769913 26.5722972
0.0095866 0.9993990 5.6021835 -0.0047933 %j 0.9996880 104.2807935
-0.2191573
1.10 88.517 0.3295533 0.1972019 1.2195217 -0.1647767 2§ 0.4123718 1.3475032
0.2112986 0.5178762 1.3088558 -0.1056493 *j 0.7118388 3.4057784
0.1117631 0.7831881 1.5834523 -0.0558815 %j 0.8832131 7.9183486
0.0503684 0.9352233 2.4791006 -0.0251842 %j 0.9667415 19.1999072
0.0141183 0.9990028 7.5378437 -0.0070576 *j 0.9994763 70.8098069
-0.1940717
1.15 98.576 0.3153526 0.1743090 1.3352275 -0.1576763 +j 0.3865840 1.3239253
0.2157596 0.4765359 1.4533340 -0.1078798 tj 0.6818342 3.1994668
0.12314914 0.7503727 1.8085794 -0.0615746 +j 0.8640494 7.0340784
0.0592757 0.9219249 2.9446236 -0.0296378 tj 0.9597169 16.1984549
0.0172709 0.9987105 9.2991673 -0.0086354 *j 0.9993177 §57.8635627
-0.1808453
1.20 106.755 ©0.3054802 0.1599540 1.4557817 -0.1527401 2j 0.3696275 1.3092256
0.2179691 0.4489849 1.6013465 -0.1089845 +j 0.6611409 3.0741213
0.1308369 0.7270458 2.0339626 -0.0654185 *j 0.8501566 6.5170430
0.0657982 0.9120178 3.4024453 -0.0328991 tj 0.9544294 14.5140098
0.0196710 0.9984813 11.0168385 -0.0098355 *j 0.9991820 50.7975827
~-0.1722670
1.25 113.778 0.2981089 0.1499524 1.5812870 -~0.1490545 tj 0,.3574006 1.2989780
0.2191821 0.4289973 1.7539211 -0.1095911 +j 0.6457454 2.9882856
0.1364569 0.7093543 2.2631658 -0.0682284 *j 0.8394636 6.1721458
0.0708529 0.9042323 3.8631607 -0.0354264 %j 0.9502511 13.4209313
0.0215819 0.9982951 12.7367378 -0.0107909 +j 0.9990889 46.2957112
-0.1661348
1.30 119.999 0.2923541 0.1425302 1.7117951 -0.1461771 +j 0.3480840 1.2913507
0.2198835 0.4137239 1.9115674 -0.1099418 +j 0.6337481 2.9252473
0.1407720 0.6953822 2.4979196 -0.0703860 *j 0.8309200 5.9237339
0.0749117 0.8979202 4.3318290 -0.0374559 +j 0.9468460 12.6493738
0.0231481 0.9981402 14.4806247 -0.0115741 £j 0.9990026 43.1598570
-0.1614905
1.35 125.623 0.2877203 0.1367831 1.8473359 -0.1438601 +j 0.3407159 1.2854220
0.2202975 0.4016304 2.0745762 -0.1101487 +j 0.6240975 2.8767609
0.1441994 0.6840315 2.7391978 -0.0720997 %j 0.8239133 5.7355431
0.0782532 0.8926849 4.8112671 -0.0391266 %j 0.9440095 12.0738787
0.0244588 0.9980092 16.2605612 -0.0122294 +j 0,9989292 40.8443537
-0.1578342
1.40 130.779 0.2839027 0.1321942 1.9879279 -0.1419513 £j 0.3347298 1.2806685
0.2205402 0.3918019 2.2431285 -0.1102701 £j 0.6161513 2.8382163
0.1469908 0.6746144 2.9876021 -0.0734954 +j 0.8180543 5.5877570
0.0810560 0.8882673 5.3032020 -0.0405280 %j 0.9416075 11.6275127
0.0255730 0.9978968 18.0839213 -0.0127865 *j 0.9988660 39.0626692
-0.1548740
1.45 135.555 0.2807012 0.1284434 2.1335836 -0.1403506 *j 0.3297652 1.2767671
0.2206767 0.3836521 2.4173448 -0.1103384 #j 0.6094896  2.8068052
0.1493088 0.6666720 3.2435289 -0.0746544 tj 0.8130798 5.4685302
0.0834415 0.8844886 5.8087659 -0.0417208 *j 0.9395467 11.2710398
0.0265319 0.9977994 19.9555287 -0.0132659 tj 0.9988110 37.6489866
-0.1524259
1.50 140.015 0.2779778 0.1253205 2.2843118 -0.1389889 *j 0.3255804 1.2735059
0.2207455 0.3767852 2.5973085 -0.1103727 tj 0.6038237 2.7807060
0.1512638 0.6598840 3.5072526 -0.0756319 *j 0.8088039 §.3703012
0.0854962 0.8812204 6.3287388 -0.0427481 tj 0.9377595 10.9798216
0.0273657 0.9977142 21.8787000 -0.0136829 %j 0.9987627 36.5002705
-0.1503670
1.70 165.502 0.2702324 0.1167647 2.9380530 -~-0.1351162 %j 0.3138603 1.2644984
0.2207083 0.3575827 3.3756369 -0.1103542 $j 0.5877114 2.7093776
0.1567370 0.6404237 4.6433716 -0.0783685 %j 0.7964183 5.1057809
0.0914694 0.8716498 8.5619394 -0.0457347 tj 0.98325010 10.2069355
0.0298312 0.9974596 30.1261720 -0.0149156 t§ 0.9986176 33.4793318
-0.1446232
2.00 174.084 0.2636762 0.1098799 4.0714332 -0.1318381 £j 0.3041359 1.2571533
0.2204 144 0.3417018 4.7212543 -0.1102072 £j 0.5740698 2.6520616
0.1612654 0.6237784 6.5999975 -0.0806327 tj 0.7856696 4.8974950
0.0966775 0.8632218 12.3963998 -0.0483388 1j 0.9278390 9.6102727
0.0320318 0.9972293 44.2665611 -0.0160159 *j 0.9984852 31.1756996

-0.1398815
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CASE A

Passband Ripple: Ap(dB)=1.0
[X] ]

n___Ws As(dB) Al Pi Qf
12 .10 98.192 0.3429521 0.0680710 1.2179786 -0.1714761 tj O. 1966391 0.7607596
0.2628897 0.3074698 1.2909254 -0.1314449 tj 0.5386948 2.1092478
0.1636992 0.6021557 1.4996665 -0.0818496 tj 0.7716582 4.7403231
0.0882416 0.8211138 2.0872157 -0.0441208 tj 0.9050786 10.2690074
0.0412067 0.9457438 4.3499304 -0.0206034 £j 0.9722753 23.6003735
0.0118535 0.9991158 33.0577896 -0.0059267 %j 0.9995402 84.3261398
15 109.166 0.3215241 0.0593757 1.3331670 -0.1607620 tj 0.1831155 0.7578635
0.2569594 0.2755989 1.4297858 -0.1284797 tj 0.5090107 2.0430276
0.1708226 0.5610377 1.7009576 =-0.0854113 +j 0.7441389 4.3848082
0.0986531 0.7921418 2.4494590 -0.0493266 *j 0.8886556 9.0217487
0.0487834 0.9344554 5.2979222 -0.0243917 tj 0.9663646 19.8155943
0.0145052 0.9988689 41.3060302 -0.0072526 %j 0.9994080 68.9019050
.20 118.088 0.3074456 0.0540293 1.4532283 -0.1537228 tj 0.1743520 0.7560430
0.2523298 0.2551976 1.5724303 -0.1261649 %j 0.4891626 2.0020266
0.1750588 0.5331090 1.9034206 -0.0875294 tj 0.7248777 4.1708444
0.1058342 0.7713245 2.8072245 -0.0529171 *j 0.8766552 8.2983660
0.0543669 0.9260038 6.2244021 -0.0271835 %j 0.9619069 17.6999361
0.0165224 0.9986763 49.3373729 -0.0082612 +j 0.9993038 60.4838641
.25 125.749 0.2972983 0.0503513 1.5782485 -0.1486492 tj 0.1680914 0.7547668
0.2486358 0.2407894 1.7197065 -0.1243179 %j 0.4746940 1.9735810
0.1778634 0.5125828 2.1098820 -0.0889317 £j 0.7104041 4.0252742
0.1111657 0.7554156 3.1681544 -0.0555829 tj 0.8673673 7.8184759
0.0587146 0.9193529 7.1532769 -0.0293573 +j 0.9583794 16.3303249
0.0181287 0.9985208 57.3715316 -0.0090644 +j 0.9992190 55.1202694
.30 132.536 0.2895683 0.0476463 1.7082709 -0.1447842 tj 0.1633519 0.7538129
0.2456228 0.2299921 1.8720353 -0.1228114 +j 0.4635833 1.9524857
0.1798478 0.4967469 2.3217202 -0.0899239 +j 0.6990426 3.9188848
0.1153088 0.7427788 3.5359122 -0.0576544 tj 0.8599156 7.4742426
0.0622156 0.9139513 8.0959007 -0.0311078 tj 0.9555018 15.3660590
0.0194451 0.9983908 65.5126430 -0.0097226 *j 0.9991478 51.3853260
.35 138.671 0.2834562 0.0455660 1.8433207 -0.1417281 £j 0.1596220 0.7530690
0.2431193 0.2215696 2.0296574 -0.1215596 +j 0.4547449 1.9361355
0.1813180 0.4841148 2.5397132 -0.0906590 +j 0.6898520 3.8373656
0.1186317 0.7324659 3.9125428 -0.0593158 +j 0.8537843 7.2142794
0.0651067 0.9094642 9.0585736 -0.0325534 +j 0.9531026 14.6476188
0.0205470 0.9982814 73.8184125 -0.0102735 tj 0.9990875 48.6270957
.40 144 .296 0.2784909 0.0439139 1.9834134 -0.1392455 j 0.1566032 0.7524709
0.2410073 0.2148051 2.1927230 -0.1205036 *j 0.4475310 1.9230571
0.1824452 0.4737873 2.7643424 -0.0912226 *j 0.6822505 3.7727609
0.1213597 0.7238779 4.,2993023 -0.0606799 *j 0.8486435 7.0106451
0.0675378 0.9056731 10.0451482 -0.0337689 +j 0.9510693 14.0908955
0.0214838 0.9981881 82.3241078 -0.0107419 tj 0.89990359 46.5046140
.45 149.506 0.2743735 0.0425692 2.1285596 -0.1371867 tj 0.1541071 0.7519789
0.2392029 0.2092498 2.3613317 -0.1196015 *j 0.4415261 1.9123442
0.1833326 0.4651820 2.9959256 -0.0916663 *j 0.6758545 3.7202470
0.1236405 0.7166125 4.6970152 =-0.0618202 *j 0.8442694 6.8467043
0.0696099 0.9024272 11.0581496 -0.0348049 *j 0.9493239 13.6469375
0.0222899 0.9981067 91.0527944 -0.0111450 +j 0.9989907 44.8208596
.50 154.372 0.2709028 0.0414536 2.2787664 -0.1354514 tj 0.1520083 0.7515669
0.2376449 0.2046064 2.5355530 -0.1188225 +j 0.4364488 1.9034043
0.1840463 0.4579018 3.2346828 -0.0920231 %j 0.6703980 3.6767075
0.1255752 0.7103868 5.1062498 -0.0627876 *j 0.8405025 6.7118699
0.0713979 0.8996173 12.0993095 -0.0356989 1j 0.9478095 13.2844543
0.0229910 0.9980358 100.0203299 -0.0114955 +j 0.9989513 43.4525923
.70 171.266 0.2611840 0.0384156 2.9302881 -0.1305920 *j 0.1461552 0.7504251
0.2331022 0.1917992 3.2893923 -0.1165511 2j 0.4221552 1.8787846
0.1858715 0.4373987 4.2640673 -0.0929357 $j 0.6547989 3.5581639
0.1310484 0.6924557 6.8651328 -0.0655242 *j 0.8295555 6.3498642
0.0766114 0.8913750 16.5660270 -0.0383057 +j 0.9433492 12.3235851
0.0250642 0.9978246 138.4661013 -0.0125321 1§ 0.9988331 39.8541797
2.00 191.538 0.2531208 0.0359904 4.0598914 -0.1265604 +j O.1413255 0.7494897
0.2291338 0.1814010 4.5932605 -0.1145669 *j 0.4102139 1.8587915
0.1871828 0.4202794 6.0382667 -0.0935914 +j 0.6414983 3.4634039
0.1356437 0.6770210 9.8873550 -0.0678219 tj 0.8200129 6.0659850
0.0811739 0.8841008 24.2272012 -0.0405870 *j 0.9393900 11.5833528
0.0269146 0.9976334 204.3626509 -0.0134573 *j 0.9987253 37.1105402



106

CASE A Passband Ripple: Ap(dB)=2.0
n Ws As(dB) Al Ci Pi Qi
2 1.05 4.859 0.3136639 1.0351449 1.4386640 -0.1568320 tj 1.0052605 3.2436648
1.10 6.482 0.4255997 1.0231136 1.7140833 -0.2127998 +j 0.9888528 2.3766248
1.15 7.849 0.4974621 1.0074934 1.9755745 -0.2487310 %j 0.9724332 2.0177211
1.20 9.058 0.5483446 0.9920957 2.2359899 -0.2741723 *j 0.9575622 1.8164491
1.25 10.153 0.5863258 0.9779034 2.5000000 -0.2931629 %j 0.9444358 1.6865878
1.30 11.157 0.6157013 0.9651268 2.7698611 -0.3078506 *j 0.9329281 1.5955930
1.35 12.089 0.6390291 0.9537230 3.0468391 -0.3195146 *j 0.9228399 1.5282362
1.40 12.958 0.6579441 0.9435677 3.3317143 -0.3289721 *j 0.9139721 1.4763778
1.45 13.774 0.6735442 0.9345178 3.6250000 -0.3367721 £j 0.9061470 1.4352505
1.50 14.545 0.6865949 0.9264359 3.9270510 -0.3432974 +j 0.8992123 1.4018681
1.70 17.266 0.7223837 0.9015363 §.2271136 -0.3611918 *j 0.8781098 1.3143884
2.00 20.587 0.7508225 0.8782917 7.4641016 -0.3754112 +j 0.8586956 1.2481942
3 1.05 11.284 0.1169874 0.9918898 1.2054102 -0.0584937 %j 0.9942174 8.5131956
-0.6604420
1.10 14.843 0.1653282 0.9786380 1.3703136 -0.0826641 *j 0.9858015 5.9836220
-0.5784161
1.15 17.499 0.1972194 0.9677663 1.5336053 -0.0986097 %j 0.9787964 4.,9881059
-0.5345278
1.20 19.690 0.2205506 0.9588561 1.6996171 -0.1102753 *j 0.9729828 4.4398525
-0.5060357
1.25 21.583 0.2385806 0.9514530 1.8699785 -0.1192903 *j 0.9681027 4.0884487
-0.4857139
1.30 23.268 0.2530129 0.9452168 2.0454918 -0.1265065 tj 0.9639569 3.8425805
-0.4703696
1.35 24.793 0.2648577 0.9398993 2.2266128 -0.1324289 *j 0.9603967 3.6603957
-0.4583270
1.40 26.194 0.2747642 0.9353176 2.4136247 -0.1373821 *j 0.9573107 3.5198117
-0.4486061
1.45 27.494 0.2831740 0.9313339 2.6067151 -0.1415870 %j 0.9546136 3.4079986
-0.4405886
1.50 28.708 0.2904004 0.9278429 2.8060141 -0.1452002 *j 0.9522394 3.3169582
-0.4338623
1.70 32.926 0.3113123 0.9173954 3.6668482 -0.1556562 *j 0.9450749 3.0766773
-0.4151863
2.00 37.992 0.3294230 0.9079441 5.1532091 -0.1647115 %j 0.9385171 2.8925154
-0.3998774
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CASE A Passband Ripple: Ap(dB)=2.0
n___Ws As(d8) Al [X] o] Pt QY
4 1.05 19.316 0.6124313 0.5265116 1.1%36336 -0.30621%6 2§ 0.6578325 1.1848043
0.0614681 0.9886165 3.3125181 -0.0307340 tj 0.9938168 16.1757478
1.10 24.351 0.6024918 0.4371857 1.2909254 -0.3012459 2j 0.5885887 1.0974426
0.0879121 0.9799054 4.3499304 -0.0439560 %§ 0.9889253 11.2601332
71435
1.15% 27.997 0.5908654 0.3901620 1.42978%8 -0.2954327 ¢§ 0.5503468 1.05
0.1057704 0.9733899 $.2979222 -0.05288%52 2§ 0.9851868 9.3277992
1.20 30.967 0.5809676 0.3600399 1.5724303 -0.2904838 tj 0.52%0325 1.0328171
. 0.1190836 0.9682625 6.2244021 <-0.059%418 2} 0.9822002 8.2631328
1.29 33.518 0.5727672 0.3387860 1.719706% -0.2863836 tj§ 0.5067252 1.0162127
0.1295293 0.9640962 7.1532769 -0.0647646 2} 0.9797457 7.5804023
1.30 35.780 0.5659389 0.3228796 1.87203%3 -0.2829694 £ 0.4927534 1.0040394
0.1379955 0.9606340 8.0959007 -0.0669977 £§ 0.9776878 7.1025469
1.35 37.824 0.5601922 0.3104882 2.0296574 -0.2800961 £§ 0.481699% 0.9946848
0.1450163 0.9577083 9.0585736 -0.0725081 £j 0.9759359 6.7483852
1.40 39.699 0.5553023 0.3005487 2.1927230 =-0.2776511 t§ 0.4727140 0.9872%519
0.1509399 0.9552029 10.0451492 <-0.0754699 2§ 0.9744266 6.4750607
1.495 41,435 0.5510988 0.2923952 2.3613317 -0.275%494 t§ 0.4652609 0.9811957
0.1560063 0.953034t 11.0581496 -0.0780032 2§ 0.9731133 6.2576608
1.%0 43.057 0.5474526 0.2855870 2.5355%530 -0.2737263 tj 0.4589782 0.9761639
0.1603881 0.9511395 12.0993095 =-0.0801941 £J 0.9718611 6.0806485
1.70 48,688 0,5367487 0,2668462 3.2893923 -0.2683744 t§ 0.4413858 0.8624086
0.1732188 0.9454952 16.5660270 -0.0866094 tj 0.9685009 $.6135103
2.00 §5.445 0.5273285 0.2516746 4.5932605 -0.2636643 tj 0.4267971 0.9513458
0.1845168 0.9404104 24.2272012 -0.0922584 tJ 0.9653491 $.2556046
$ 1.05 27.664 0.2827771 0.7064894 1.1334220 -0.1413886 tj 0.8285521 2.9724089
0.0378649 0.9905133 1.773738% -0.0189325 tJ 0.9950652 26.2840846
-0.3756808
1.10 34.007 0.3109588 0.6296168 1.2593204 =-0.1554794 £ 0.7781021 2.5517334
0.0546269% 0.9846628 2.1930925 -0.0273132 ¢J 0.9918258 18.1652102
-0.330%280
1.18 38.%578 0.3239790 0.5848194 1.3881033 -0.1619695 £j§ 0.7473813 2.3604454
0.0660876 0.9804150 2.5834170 -0.0330438 £j 0.9896076 14.9825314
-0.3069727
1.20 42.29% 0.3314875 0.5543557 1.5211268 <-0.1657438 £J 0.7258682 2.2460896
0.074702% 0.9771162 2.9683674 -0.0373513 £J 0.9877860 13.232380%
-0.2917893
1.2% 45.487 0.3363243 0.5319660 1.6569139 -0.1681621 t§ 0.7097098% 2.1686214
0.0815032 0.9744556 3.3563960 <-0.0407516 £j 0.9863036 12.1117416
=0.2808803
1.30 48.31%5 0.3396616 0.5146989 1.8017262 --0.1698308 t§ 0.6970340 2.1121762
0.0870412 0.8722551 3.7515494 -0.0435206 £j 0.9850690 11.3283074
~0.2728183
1.3% $0.872 0.3420769 0.5009321 1.9497131 -0.1710385 t§ 0.6867882 2.0690247
0.0916514 0.9704014 4.1560848 -0.0458257 2§ 0.9840231 10.7482184
-0.2664071
1.40 $3.215 0.3438881 0.4896832 2.1029685 -0.1719440 t§ 0.6783203 2.0345878
0.0955535 0.9688177 4.5713865 -0.0477767 £j 0.9831252 10.3008856
-0.2612258
1.45 §5.386 0.3452843 0.4803150 2.2615546 -0.1726422 £§ 0.6712002 2.0071795
0.0988998 0.9674492 4.9983644 -0.0494499 2 0.9823461 9.9453150
-0.2569469
1.%0 $7.414 0.3463850 0.4723933 2.425%5147 -0.1731925 t§ 0.6651298 1.9842336
0.1018006 0.9662552 $.4376446 -0.0509003 tj 0.9816641 9.6559624
-0.283382%
1.70 64.453 0.3490844 0.4501067 3.1356145 -0.1745422 2§ 0.6477876 1.9218846
0.1103299 0.9627054 7.3252003 -0.0581680 &§ 0.979623%8 8.8831030
. -0.243345%3
2.00 72.899 0.3308793 0.4318283 4.3649500 -0.1784397 £§ 0.633047S 1.8721766
O.1178841 0.9%59%146 10.%677323 -0.0869420 £ 0.9777732 8.3094178

=0.23910%6
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CASE A

Ap(dB)=2.0
ci

Passband Ripple:
B

n Ws As(dB) [X] Pi Qi

6 1.05 36.061 0.5111416 0.2605921 1.1233258 -0.2555708 %j 0.4419001 0.9987100
0.1547305 0.8082030 1.4386640 -0.0773653 %j 0.8956660 5.8101088

0.0257033 0.9925803 6.5287683 -0.0128517 tj 0.9962004 38.7608694

1.10 43.680 0.4731884 0.2097168 1.2433620 -0.2365942 tj 0.3920970 0.9677933
0.1829988 0.7478541 1.7140833 -0.0914994 *j 0.8599314 4.,7256360

0.0373012 0.9884223 8.8264550 -0.0186506 *j 0.9940193 26.6531291

1.15 49.167 0.4507393 0.1844414 1.3669587 -0.2253697 +j 0.3655816 0.9528043
0.1985542 0.7106435 1.9755745 -0.0992771 +j 0.8371306 4.2456761

0.0452828 0.9854430 10.9158033 -0.0226414 tj 0.9924366 21.9221163

1.20 53.628 0.4353211 0.1686972 1.4950350 -0.2176606 *j 0.3483118 0.9435050
0.2087443 0.6844517 2.2359899 -0.1043722 +j 0.8207059 3.9632984

0.0513069 0.9831437 12.9526713 -0.0256534 *j 0.9912041 19.3255941

1.25 57.459 0.4238986 0.1577765 1.6279471 -0.2119493 %j 0.3359374 0.9370421
0.2160265 0.6647315 2.5000000 -0.1080133 +j 0.8081241 3.7741233

0.0560764 0.9812961 14.9917591 -0.0280382 j 0.8902070 17.6652456

1.30 60.852 0.4150302 0.1496983 1.7658735 -0.2075151 +j 0.3265514 0.9322422
0.2215182 0.6492449 2.7698611 -0.1107591 +j 0.7981086 3.6374321

0.0599694 0.9797718 17.0590037 -0.0299847 +j 0.9893800 16.5056541

1.35 63.920 0.4079189 0.1434589 1.9089166 -0.2039595 +j 0.3191543 0.9285172
0.2258162 0.6367211 3.0468391 -0.1129081 *j 0.7899195 3.5336176

0.0632161 0.9784900 19.1687817 -0.0316080 +j 0.9886814 15.6476998

1.40 66.732 0.4020792 0.1384868 2.0571405 -0.2010396 *j 0.3131611 0.9255344
0.2292735 0.6263696 3.3317143 -0.1146367 *j 0.7830888 3.4519267

0.0659683 0.9773963 21.3298812 =-0.0329841 *j 0.9880832 14.9864970

1.45 69.337 0.3971947 0.1344293 2.2105880 -0.1985974 +j 0.3082018 0.9230886
0.2321141 0.6176667 3.6250000 -0.1160570 *j 0.7773014 3.3859116

0.0683316 0.9764521 23.5480505 -0.0341658 +j 0.9875651 14.4611902

1.50 71.770 0.3930486 0.1310555 2.3692888 -0.1965243 *j 0.3040290 0.9210459
0.2344880 0.6102486 3.9270510 =-0.1172440 *j 0.7723357 3.3314461

0.0703824 0.9756291 25.8272420 -0.0351912 +j 0.9871123 14.0338889

1.70 80.218 0.3813002 0.1218335 3.0569811 -0.1906501 %j 0.2923800 0.9154115
0.2410233 0.5890842 5.2271136 -0.1205117 %j 0.7579981  3.1844145

0.0764248 0.9731853 35.6008780 -0.0382124 tj 0.9857612 12.9081347

2.00 90.353 0.3714031 0.1144356 4.2481552 -0.1857016 *j 0.2827552 0.9108251
0.2463012 0.5711018 7.4641016 -0.1231506 +j 0.7456110 3.0682469

0.0817913 0.9709923 52.3568408 -0.0408956 *j 0.9845404 12.0476110
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CASE A Passband Ripple: Ap(dB)=2.0
n__Ws As(dB) Af [ [X] [°X]
7 1.05 44,465 0.3139858 0.4634754 1.1175213 -0.1569929 %J 0.6624414 2.1682197
0.0961583 0.8660320 1.3083409 -0.0480792 tj 0.9293656 9.6778762
0.0186156 0.9941851 2.7143721 -0.0093078 tj 0.9970449 53.5619149
-0.2628752
1.10 $3.355 0.3135763 0.3922515 1.2341277 -0.1567882 tj§ 0.6063572 1.9972804
0.1194738 0.8189812 1.5239435 -0.0597369 %j 0.9030020 7.5746807
0.0271219 0.9910876 3.5147693 -0.0135610 *j 0.9954414 36.7058432
-0.2324188
1.15 $9.757 0.3106594 0.3542146 1.3546897 -0.1553297 %j 0.5745322 1.9157939
0.1332485 0.7889845 1.7321918 -0.0666242 *j 0.8857459 6.6661039
0.0329978 0.9888844 4.2484927 -0.0164989 tj 0.9942898 30.1361158
-0.2164078
1.20 64.961 0.3076916 0.3295665 1.4798722 -0.1538458 +j 0.5530805 1.8657605
0.1427002 0.7674261 1.9413408 -0.0713501 £j 0.8731181 6.1389437
0.0374431 0.9871903 4.9666973 -0.0187215 2j 0.9933981 26.5355904
-0.2060398
1.25 69.430 0.3050316 0.3120200 1.6099341 -0.1525158 *j 0.5373630 1.8312450
0. 1496903 0.7509521 2.1544332 -0.0748451 *j 0.8633367 5.7891199
0.0409686 0.9858321 5.6874343 -0.0204843 *j 0.9926794 24.2354222
-0. 1986358
1.30 73.390 0.3027112 0.2987962 1.7450051 -0.1513556 *j 0.5252501 1.8057556
0.1551054 0.7378684 2.3729509 -0.0775527 %j 0.8554847 5.5381219
0.0438499 0.9847132 6.4192876 -0.0219250 *j 0.9920849 22.6300872
-0.1930323
1.35 76.968 0.3006963 0.2884365 1.8851599 -0.1503481 *j 0.5155889 1.7860643
0.1594374 0.7271932 2.5977295 -0.0797187 %j 0.8490219 $.3485330
0.0462554 0.9837734 7.1670237 -0.0231277 %j 0.9915838 21.4429645
-0.1886232
1.40 80.249 0,2989421 0.2800881 2.0304452 -0.1494710 %j 0.5076874 1.7703547
0.1629863 0.7183054 2.8292857 -0.0814932 %j 0.8436020 5 .2000006
0.0482963 0.9829722 7.9335602 -0.0241482 #j 0.9911554 20.5284621
-0. 1850551
1.45 83.289 0.2974077 0.2732134 2.1808921 -0.1487038 tj 0.5010994 1.7575144
0.1659479 0.7107879 3.0679607 -0.0829740 *j 0.8389894 5.0804036
0.0500501 0.9822809 8.7208069 -0.0250251 +j 0.9907849 19.8021620
-0.1821052
1.50 86.127 0.2960581 0.2674542 2.3365223 -0.1480290 %j 0.4955216 1.7468186
0.1684563 0.7043474 3.3139902 -0.0842281 +j 0.8350168 4.9820289
0.0515730 0.9816787 9.5300781 -0.0257865 +j 0.9904614 19.2115322
-0.1796250
1.70 95,982 0.2920054 0.2515091 3.0111362 -0.1460027 £j 0.4797836 1.7174572
0.1755317 0.6858052 4.3744590 -0.0877659 +j 0.8234697 4.7178566
0.0560649 0.9798922 13.0029293 -0.0280325 +j 0.9894980 17.6562197
-0.1727091
2.00 107 .807 0.2883375 0.2384975 4.1800429 -0.1441687 %j 0.4665972 1.6937172
0.1814481 0.6698541 6.2017764 -0.0907240 %j 0.8134023 4.5106357
0.0600607 0.9782907 18.9610948 -0.0300303 +j 0.9886298 16.4681041
-0.1670032



110

CASE

A

Ap(dB)=2.0
(o]

Passband Ripple:
Bi

n ws As(dB) Al Pi Qi

8 1.05 $2.870 0.4121944 0.1514614 1.1138641 -0.2060972 %j 0.3301293 0.9441673
0.1994316 0.6139011 1.2431181 -0.0997158 1§ 0.7771473 3.9287578

0.0653261 0.9012849 1.9061395 -0.0326631 %j 0.9487982 14.5326295

0.0141178 0.9953693 11.0466061 -0.0070589 %j 0.9976570 70.6683198

1.10 63.030 0.3745212 0.12081656 1.2282855 -0.1872606 %j 0.2928294 0.9280792
0.2126934 0.5400481 1.4271032 -0.1063467 1j 0.7271441 3.4551130

0.0840401 0.8640648 2.3804113 -0.0420201 £j 0.9286006 11.0607969

0.0206241 0.9929761 15.1062239 -0.0103121 +§ 0.9964285 48.3163147

1.15 70.346 0.3534993 0.1058020 1.3469136 -0.1767497 %j 0.2730595 0.9201492
0.2182513 0.4982922 1.6072975 -0.1091256 +j 0.6974122 3.2343373

0.0955612 0.8398223 2.8200771 -0.0477806 *j 0.9151717 9.5898578

0.0251292 0.9912817 18.7925269 -0.0125646 %j 0.9955520 39.6204742

1.20 76.294 0.3394611 0.0965167 1.4702527 -0.1697305 *j 0.2602061 0.9151850
0.2211912 0.4703399 1.7895085 -0.1105956 +j 0.6768371 3.1005446

0.1036764 0.8221625 3.2528314 -0.0518382 *j 0.9052487 8.7457894

0.0285425 0.9899818 22.3835994 -0.0142712 *j 0.9948759 34.8595381

1.25 81.402 0.3292384 0.0901028 1.5984994 -0.1646192 %j 0.2510047 0.9117142
0.2229319 0.4500004 1.9759013 -0.1114659 *j 0.6614951 3.0090837

0.1097930 0.8085365 3.6885364 -0.0548965 +j 0.8975092 8.1898381

0.0312525 0.9889412 25.9769795 -0.0156262 +j 0.9943325 31.8200704

1.30 85.927 0.3213947 0.0853739 1.7317524 -0.1606973 %j 0.2440291 0.9091253
0.2240341 0.4344242 2.1675370 -0.1120171 *j 0.6495201 2.9420010

0.1146014 0.7976343 4.1318051 =-0.0573007 tj 0.8912637 7.7931323

0.0334691 0.9880848 29.6189023 -0.0167345 £ 0.9938837 29.6997862

1.35 90.017 0.3151594 0.0817297 1.8700686 -0.1575797 +j 0.2385337 0.9071094
0.2247637 0.4220704 2.3650162 -0.1123818 tj 0.6398755 2.8904557

0.1184935 0.7886864 4.5855625 -0.0592468 j 0.8861017 7.4947558

0.0353209 0.9873661 33.3349904 -0.0176604 +j 0.9935060 28.1324366

1.40 93.766 0.3100730 0.0788308 2.0134836 -0.1550365 %j 0.2340822 0.9054909
0.2252615 0.4120169 2.5687116 -0.1126307 %j 0.6319266 2.8495129

0.1217132 0.7812008 5.0511190 -0.0608566 *j 0.8817580 7.2617877

0.0368929 0.9867537 37.1409040 -0.0184464 +j 0.9931835 26.9253738

1.45 97.240 0.3058410 0.0764685 2.1620209 -0.1529205 +j 0.2303994 0.9041608
0.2256084 0.4036716 2.7788694 -0.1128042 j 0.6252574 2.8161699

0. 1244221 0.7748437 5.5296305 -0.0622110 2§ 0.8780509 7.0747261

0.0382443 0.9862255 41.0468858 -0.0191222 %j 0.9929048 25.9669458

1.50 100.484 0.3022642 ¢.0745066 2.3156973 -0.1511321 %j 0.2273010 0.9030480
0.2258536 0.3966336 2.9956604 -0.1129268 +j 0.6195814 2.7884811

0.1267324 0.7693787 6.0218242 -0.0633662 +j 0.8748505 6.9212159

0.0394183 0.9857656 45.0599777 <-0.0197092 %j 0.9926617 25.1876947

1.70 111.747 0.2922017 0.0691545 2.9819909 -0.1461009 tj 0.2186527 0.8999686
0.2263053 0.3769221 3.9311886 -0.1131526 tj 0.6034224 2.7128833

0.1333313 0.7535490 8.1360237 -0.0666656 *j 0.8655084 6.5106408

0.0428836 0.9844020 62.2665524 -0.0214418 %j 0.9919387 23.1363754

2.00 125.261 0.2838033 0.0648719 4.1367342 -0.1419016 j 0.2115084 0.8974512
0.2264098 0.3605862 6.5450630 -0.1132049 j 0.5897210 2.6522192

0.1389465 0.7398168 11.7666735 -0.0694733 tj 0.8573158 6.1903384

0.0459691 0.9831807 91.7615329 -0.0229845 %j 0.9912882 21.5700441
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CASE_A Passband Ripple: Ap(dB)=2.0
n ws As(dB) Al Ci Pi Qi
9 1.05 61.275 0.2956393 0.3139293 1.1114059 -0.1478197 2j 0.5404430 1.8951943
0.1340293 0.7142252 1.20%4102 -0.0670146 %j 0.8424573 6.3054772
0.0472919 0.9242138 1.5942707 -0.0236460 %j 0.9610695 20.3282236
0.0110814 0.9962453 3.9936736 -0.0055407 tj 0.9981055 90.0719745
-0.2027271
1.10 72.706 0.2825167 0.2590195 1.2243475 -0.1412583 t§ 0.4889433 1.8014497
0.1506373 0.6459529 1.3703136 -0.0753186 %j 0.8001750 5.3354129
0.0624051 0.8942185 1.9377187 -0.0312025 *j 0.9451164 15.1531098
0.0162190 0.9943423 5.2992478 -0.0081095 +j 0.9971341 61.4813435
-0.1796165
1.15 80.936 0.2736176 0.2308102 1.3416657 -0.1368088 +j 0.4605361 1.7558336
0.1590537 0.6056953 1.5336053 -0.0795268 *j 0.7741904 4.8930916
0.0719640 0.8743952 2.2599957 -0.0359820 *j 0.9343985 12.9938636
0.0197822 0.9929991 6.4899114 -0.0098911 £j 0.9964443 50.3732998
-0.1674192
1.20 87.628 0.2671048 0.2129102 1.4637563 -0.1335524 tj 0.4416717 1.7274939
0.1642696 0.5780725 1.6996171 -0.0821348 j 0.7558614 4.6284334
0.0788125 0.8598206 2.5791043 -0.0394062 +j 0.9264274 11.7654601
0.0224845 0.9919704 7.6523927 -0.0112423 j 0.9959137 44.2960948
-0.1595042
1.25 93.374 0.2620907 0.2003411 1.5907740 -0.1310453 j 0.4279816 1.7077861
0.1678424 0.5576300 1.8699785 -0.0839212 tj 0.7420156 4.,4490921
0.0840377 0.8484998 2.9015215 -0.0420188 +j 0.9201816 10.9610441
0.0246316 0.9911477 8.8171818 -0.0123158 +j 0.9954878 40.4181499
-0.1538443
1.30 98.464 0.2580943 0.1909611 1.7227963 -0.1290471 %j 0.4175021 1.6931449
0.1704459 0.5417774 2.0454918 -0.0852229 tj 0.7311050 4.3184106
0.0881840 0.8393957 3.2303598 -0.0440920 tj 0.9151238 10.3894749
0.0263888 0.9904712 9.9987492 -0.0131944 +j 0.9951367 37.7138788
-0. 1495566
1.35 103.065 0.2548276 0.1836673 1.8598680 -0.1274138 %j 0.4091858 1.6817812
0.1724258 0.5290816 2.2266128 -0.0862129 %j 0.7222527 4.2185100
0.0915654 0.8318929 3.5673591 -0.0457827 %j 0.9109318 9.9609817
0.0278575 0.9899036 11.2051201 -0.0139287 %j 0.9948415 35.7153602
-0.1461804
1.40 107.284 0.2521053 0.1778239 2.0020170 -0.1260526 %j 0.4024110 1.6726811
0.1739797 0.5186689 2.4136247 -0.0869899 %j 0.7149138 4.1394861
0.0943799 0.8255952 3.9135894 -0.0471899 +j 0.9073964 9.6272920
0.0291046 0.9894202 12.4412023 -0.0145523 tj 0.9945896 34.1765579
-0.1434467
1.45 111.191 0.2498015 0.1730347 2.1492622 -0.1249007 %j 0.3967802 1.6652199
0.1752295 0.5099698 2.6067151 -0.0876148 *§ 0.7087266 4.0753507
0.0967600 0.8202318 4.2697534 -0.0483800 *j 0.9043734 9.3599270
0.0301772 0.9890035 13.7102067 -0.0150886 *j 0.9943721 32.9549268
-0.1411856
1.50 114.841 0.2478273 0.1690383 2.3016164 -0.1239137 *j 0.3920251 1.6589886
0.1762545 0.5025940 2.8060141 -0.0881272 %j 0.7034398 4.0222449
0.0987989 0.8156102 4.6363361 -0.0493994 +j 0.9017594 9.1409072
0.0311091 0.9886407 15.0143415 -0.0155546 +j 0.9941825 31.9618213
-0.1392838
1.70 127.511 0.2421433 0.1580474 2.9622803 -0.1210716 j 0.3786674 1.6418038
0.1789787 0.4817422 3.6668482 -0.0894894 tj 0.6882832 3.8779833
0.1046683 0.8021660 6.2125942 -0.0523342 *j 0.8941069 8.5569075
0.0338612 0.9875656 20.6082544 -0.0169306 *j 0.9936191 29.3481355
-0.1339775
2.00 142.715 0.2372556 0.1491578 4.1074418 -0.1186278 +j 0.3675395 1.6278210
0.1810652 0.4642416 5.1532091 -0.0905326 *j 0.6753113 3.7630248
0.1097176 0.7904343 8.9221914 -0.0548588 %j 0.8873696 8.1031999
0.0363133 0.9866031 30.2010593 -0.0181567 %j 0.9931130 27.3530279
-0.1295959
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CASE_A Passband Ripple: Ap(dB)=2.0
n__Ws As(dB) [X] Bi Ci [X] Qi
10 1.0% 69.680 0.3406445 0.0983261 1.1096718 -0.1703222 +j 0.2632802 0.9205198
0.2101040 0.4622262 1.1814619 -0.1050520 *j 0.6717070  3.2358848
0.0949757 0.7814684  1.4386640 -0.0474878 +j 0.8827306 9.3077185
0.0358749 0.9399378 2.5336482 -0.0179375 %j 0.9693379 27.0245606
0.0089333 0.9969035 16.8596102 -0.0044666 tj 0.9984406 111.7677880
1.10 82.381 0.3069819 0.0781395 1.2215638 -0.1534910 +j 0.2336237 0.9105893
0.2114505 0.3938368  1.3338339 -0.1057253 *j 0.6185944  2.9679008
0.1112656 0.7210009  1.7140833 -0.0556328 *j 0.8472932 7.6314460
0.0482506 0.9153284  3.2619424 -0.0241253 *j 0.9564237 19.8283080
0.0130930 0.9953550 23.1838025 -0.0065465 *j 0.9976533 76.1990968

2885769 0.0683048 1.3379528 -0.1442884 +j 0.2179119 0.9056575
.2104217 0.3570444 1.4860346 -0.1052109 +j 0.5881964 2.8396871
1201921 0.6842201 1.9755745 -0.0600961 %j 0.8249900 6.8821154
0562277 0.8988949 3.9305495 -0.0281138 *j 0.9476838 16.8618153
0159813 0.9942644 28.9230322 -0.0079906 +j 0.9970961 62.3935308

1.15 91.526

00000

1.20 98.961 2764119 0.0622391 1.4591581 -0.1382060 *j 0.2076973 0.9025571

.2090478 0.3330928 1.6414311 -0.1045239 %j 0.5675981 2.7608136

1260297 0.6585093 2.2359899 -0.0630148 tj 0.8090355 6.4388468

.0620107 0.8867325 4,5854918 -0.0310054 +j 0.9411542 5.1855176
4 4

1
.0181734 0.9934301 34.5122486 -0.0090867 +j 0.9966682 64.8445451

[eNoNeoXoXe)

2676103 0.0580578 1.5853042 -0.1338052 *j 0.2003846 0.98003835
2077076 0.3159866 1.8012990 -0.1038538 *j 0.5524500 2.7063377
1301980 0.6392343 2.5000000 -0.0650990 +j 0.7968666 6.1408097
0664606 0.8772402 5.2430274 -0.0332303 +j 0.9360214 14.0927359
0199159 0.9927634 40.1039839 -0.0099580 +j 0.9963254 50.0290872

1.25 105.345

Qo000

2608873 0.0549784 1.7164539 -0.1304437 2j 0.1948406 0.8987587
2064876 0.3030628 1.9662686 -0.1032438 %j 0.5407435 2.6660744
1333403 0.6241424 2.7698611 -0.0666701 *j 0.7872087 5.9248930
0700145 0.8695784 5.9108926 -0.0350073 +j 0.9318545 13.3188299
0213426 0.9922154 45.7705353 -0.0106713 j 0.9960429 46.6719011

29000

1.35 116.114 0.2555607 0.0526076 1.8526432 -0.1277803 %j 0.1904727 0.8974916
0.2054003 0.2929187 2.1366988 -0.1027001 +j 0.5313862 2.6349508
0.1357991 0.6119642 3.0468391 -0.0678996 1j 0.7793291 5.7605781
0.0729282 0.8632455 6.5933849 -0.0364641 +j 0.9283943 12.7400650
0.0225355 0.9917560 51.5519660 -0.0112677 %j 0.9958057 44.1911777
1.40 120.801 0.2512268 0.0507231 1.9938949 -0.1256134 %j 0.1869343 0.8964730
0.2044367 0.2847312 2.3128131 -0.1022183 *j 0.5237199 2.6101091
0.1377769 0.6019152 3.3317143 -0.0688885 2j 0.7727675 5.6310732
0.0753631 0.8579170 7.2931353 -0.0376815 *j 0.9254713 12.2903411
0.0235486 0.9913646 67.4727614 -0.0117743 *j 0,9956033 42.2816425
1.45 125.143 0.2476283 0.0491884 2.1402240 -0.1238141 %j 0.1840067 0.8956351
0.2035828 0.2779802 2.4947597 -0.1017914 %j 0.5173188 2.5897974
0.1394020 0.5934776 3.6250000 -0.0697010 %j 0.7672154 5.5262829
0.0774297 0.8533699 8.0118665 -0.0387149 £ 0.9229686 11.9305662
0.0244201 0.9910274 63.5489356 -0.0122100 +j 0.9954287 40.7657785
1.50 129.197 0.2445919 0.0479144 2.2916411 -0.1222960 j 0.1815435 0.8949334
0.2028244 0.2723185 2.6826414 -0.1014122 j 0.5118926 2.5728730
0.1407602 0.5862934 3.9270510 -0.0703801 2j 0.7624566 5.4397321
0.0792054 0.8494449 8.7507642 -0.0396027 tj 0.9208021 11.6362461
0.0251775 0.9907338 69.7914985 -0.0125887 +j 0.9952765 39.5335965
1.70 143.276 0.2360744 0.0444416 2.9483149 -0.1180372 %j 0.1746678 0.8929888
0.2005114 0.2566134 3.4947482 -0.1002557 %j 0.4965503 2.5263909
0. 1445004 0.5658322 $.2271136 -0.0722502 £j 0.7487404 5.2056496
0.0843447 0.8379914 11.9220243 -0.0421724 %j 0.9144468 10.8533025
0.0274148 0.9898642 96.5555666 -0.0137074 %j§ 0.9948248 36.2912547
2.00 160.169 0.2289915 0.0416658 4.0866858 -0.1144958 *j 0.1689869 0.8913959
0.1983798 0.2437642 4.8979715 -0.0991899 +j 0.4836585 2.4887858
0.1475226 0.548486 1 7.4641016 -0.0737613 j 0.7369161 5.0202381
0.0887989 0.8279541 17.3634536 -0.0443995 +j 0.9088359 10.2469667
0.0294093 0.9890861 142.4309671 -0.0147046 *j 0.9944194 33.8168430
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CASE_A Passband Ripple: Ap(dB)=2.0
n__Ws As(dB) [X] Bi [X] Pi Qi
11 1.05 78.085 0.2670193 0.2229905 1.1084015 -0.1335096 tj 0.4529522 1.7684818
0.1522552 0.5772323 1.1652129 -0.0761276 £j 0.7559345 4,9900292
0.0703698 0.8278920 1.3488607 -0.0351849 %j 0.9092052 12.98300682
0.0281956 0.9511894 1.9760810 -0.0140978 £j 0.9751875 34.5901008
0.0073566 0.9974073 5.6021835 -0.0036783 1j 0.9986960 135,7552068
-0.1651606
1.10 92.056 0.2492821 0.1814651 1.2195217 -0.1246411 j 0.4073447 1.7088556
0.1605231 0.5051660 1.3088558 -0.0802615 *j 0.7062040 4.4277137
0.0852113 0.7751075 1.5834523 -0.0426056 *j 0.8793704 10.3319859
0.0384815 0.9306718 2.4791006 -0.0192408 %j 0.9645214 25.0695077
0.0107934 0.9961231 7.5378437 -0.0053967 *j 0.9980451 92.4690778
~0.1464865
1.15 102. 115 0.2385771 0.1605574 1.3352275 -0.1192886 +j 0.3825279 1.6795246
0.1637577 0.4648401 1.4533340 -0.0818788 *j 0.6768574 4.1634188
0.0937420 0.7422403 1.8085794 -0.0468710 *j 0.8602578 9.1904726
0.0452041 0.9168655 2.9446236 -0.0226021 %3 0.9572642 21.1823709
0.0131818 0.9952202 9.2991673 -0.0065909 +j 0.9975855 75.6807485
-0.1366110
1.20 110.294 0.2311418 0.1474331 1.4557817 -0.1155709 +j 0.3661645 1.6611888
0.1653495 0.4379939 1.6013465 -0.0826747 *j 0.6566268 4.,0024983
0.0994973 0.7189370 2.0339626 -0.0497487 %j 0.8464408 8.5218532
0.0501199 0.9065974 3.4024453 -0.0250600 *j 0.9518243 18.9975079
0.0149954 0.9945301 11.0168385 -0.0074977 £j 0.9972331 66.5044779
-0.1301957
1.25 117.317 0.2255924 0.1382820 1.5812870 -0.1127962 *j 0.3543431 1.6483837
0.1662165 0.4185290 1.7539211 -0.0831082 *j 0.6415778 3.8921424
0.1037027 0.7012925 2.2631658 -0.0518513 £j 0.8358253 8.0753181
0.0539258 0.8985551 3.8631607 -0.0269629 %j 0.9475379 17.5782612
0.0164376 0.9939788 12.7367378 -0.0082188 *j 0.9969510 60.6525813
-0.1256052
1.30 123.538 0.2212609 0.1314870 1.7117951 -0.1106305 *j 0.3453229 1.6388407
0.1667124 0.4036604 1.9115674 -0.0833562 %j 0.6298509 3.8110111
0.1069308 0.6873736 2.4979196 -0.0534654 +j 0.8273542 7.7534285
0.0569798 0.8920459 4.3318290 -0.0284899 tj 0.9440520 16.5757452
0.0176188 0.9935259 14.4806247 -0.0088094 %j 0.9967188 56.5735876
-0.1221260
1.35 129.162 0.2177735 0.1262232 1.8473359 -0.1088868 +j 0.3381818 1.6314157
0.1670006 0.3918903 2.0745762 -0.0835003 tj 0.6204176 3.7485582
0.1094943 0.6760758 2.7391978 -0.0547472 £j 0.8204137 7.5094140
0.0594926 0.8866540 4.8112671 -0.0297463 *j 0.9411531 15.8275657
0.0186065 0.9931462 16.2605612 -0.0093033 £j 0.9965238 53.5601303
-0.1193854
1.40 134.318 0.2149006 0.1220188 1.9879279 -0.1074503 *j 0.3323751 1.6254579
0.1671656 0.3823262 2.2431285 -0.0835828 tj 0.6126500 3,6988792
0.1115820 0.6667089 2.9876021 -0.0557910 %j 0.8146142 7.3176904
0.0615994 0.8821090 5.3032020 -0.0307997 %j 0.9387014 15.2470073
0.0194457 0.9928230 18.0839213 -0.0097228 %j 0.9963576 51.2404687
-0.1171657
1.45 139.094 0.2124913 0.1185811 2.1335836 -0.1062457 £j 0.3275560 1.6205652
0.1672545 0.3743965 2.4173448 -0.0836273 +j 0.6061378 3.6583734
0.1133154 0.6588130 3.2435289 -0.0566577 £j 0.8096931 7.1629517
0.0633920 0.8782246 5.8087659 -0.0316960 *j 0.9366002 14.7832015
0.0201676 0.9925445 19.9555287 -0.0100838 +j 0.9962143 49.3993208
-0.1153294
1.50 143.554 0.2104419 0.1157182 2.2843118 -0.1052210 $J 0.3234915 1.6164732
0.1672953 0.3677157 2.5973085 -0.0836476 tj 0.6005987 3.6247029
0.1147774 0.6520676 3.5072526 -0.0573887 tj 0.8054652 7.0354202
0.0649355 0.8748673 6.3287388 -0.0324678 £j 0.9347797 14.4041859
0.0207951 0.9923021 21.8787000 -0.0103975 %j 0.9960894 47.9028548
-0.1137845
1.70 159.041 0.2046135 0.1078713 2.9380530 -0.1023067 %j 0.3120971 1.6051611
0.1672395 0.3490361 3.3756369 -0.0836198 +j 0.5848451 3.5326141
0.1188699 0.6327438 4.6433716 -0.0594350 +j 0.7932284 6.6917840
0.0694204 0.8650479 8.5619394 -0.0347102 %j 0.9294316 13.3977796
0.0226491 0.89915842 30.1261720 -0.0113246 +j 0.98957188 43.9655945
-0.1094728
2.00 177.623 0.1996797 0.1015531 4.0714332 -0.0998398 +j 0.3026303 1.5959259
0.1669987 0.3335896 4.7212543 -0.0834994 tj 0.5715046 3.4585422
0.1222560 0.6162207 6.5999975 -0.0611280 %j 0.7826200 6.4209805
0.0733284 0.8564149 12.3963998 -0.0366642 tj 0.9247003 12.6203112
0.0243024 0.9909420 44.2665611 <-0.0121512 *j 0.9953866 40.9613754

-0.1059110
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CASE A Passband Ripple: Ap(dB)=2.0
n__Ws As(dB) [X] B [X] [X] Qi
12 1.10 101.731 0.2591699 0.0545664 1.2179786 -0.1295849 +j 0.1943557 0.9013182
0.1992008  0.2949389  1.2909254 -0.0996004 :j 0.5338714  2.7263084
0.1244526  0.5926045 1.4996665 -0.0622263 tj 0.7672890 6.1855525
0.0672521 0.8150594  2.0872157 -0.0336260 :j 0.9021799 13.4242143
0.0314562 0.9421719  4.3499304 -0.0157281 tj 0.9705280 30.8573157
0.0090536 0.9967205 33.0577896 -0.0045268 tj 0.9983486 110.2724398
1.15 112,705 0.2431068 0.0476536 1.3331670 -0.1215534 $j 0.1813238 0.8979466
0.1946631 0.2644991 1.4297858 -0.0973315 +j 0.5050007 2.6419742
0.1297387 0.5520415  1.7009576 -0.0648694 +j 0.7401578 5.7268548
0.0750814  0.7859245  2.4494590 -0.0375407 %j 0.8857286 11.8075059
0.0371754 0.9304310 5.2979222 -0.0185877 tj 0.9644094 25.9469496
0.0110599 0.9959586 41,3060302 -0.0055300 *j 0.9979619 90.2334827
1.20 121.627 0.2325431 0.0433961  1.4532283 -0.1162716 %j 0.1728497 0.8958222
0.1911396  0.2450095 1.5724303 -0.0955698 *j 0.4856706 2.5896484
0.1328806 0.5245266  1.9034206 -0.0664403 *j 0.7211881 5.4503232
0.0804773  0.7650381  2.8072245 -0.0402386 *j 0.8737385 10.8684690
0.0413909 0.9216653  6.2244021 -0.0206955 +j 0.9598109 23.1943067
0.0125854  0.9953788 49.3373729 -0.0062927 +j 0.9976669 79.2731547
1.25 129.288 0.2249244 0.0404640 1.5782485 -0.1124622 *j 0.1667821 0.8943304
0.1883355 0.2312420 1.7197065 -0.0941678 %j 0.4715659 2.5532955
0.1349599 0.5043206 2.1098820 -0.0674800 *j 0.7069420 5.2619717
0.0844812 0.7491011  3.1681544 -0.0422406 +j 0.8644749 10.2449587
0.0446662 0.9147817  7.1532769 -0.0223331 %j 0.9561815 21.4130987
0.0137983  0.9949147 57.3715316 -0.0068991 %j 0.9974302 72.2884166
1.30 136.075 0.2191179 0.0383060 1.7082709 -0O.1095589 *j§ 0.1621815 0.8932142
0.1860518 0.2209228  1.8720353 -0.0930259 *j 0.4607266 2.5263091
0.1364308 0.4887397 2.3217202 -0.0682154 *j 0.6957632 §5.1242024
0.0875919  0.7364548  3.5359122 -0.0437959 *j 0.8570512 9.7973658
0.0473072 0.9091982  8.0959007 -0.0236536 *j 0.9532254 20.1559038
0.0147923 0.9945346 65.5126430 -0.0073962 *j 0.9972361 67.4176384
1.35 142.210 0.2145250 0.0366454  1.8433207 -0.1072625 %j 0.1585564 0.8923429
0.1841561 0.2128719 2.0296574 -0.0920780 #j 0.4520990 2.5053770
0.1375204 0.4763157 2.5397132 -0.0687602 *j 0.6867224 5.0185720
0.0300859 0.7261428 3.9125428 -0.0450430 *j 0.8509489 9.4591908
0.0494836 0.9045658 9.0585736 =-0.0247418 *j 0.9507648 19.2202586
0.0156233 0.9942151 73.8184125 -0.0078116 *j 0.9970728 63.8215719
1.40 147.835 0.2107929 0.0353259 1.9834134 -0.1053965 *j 0.1556196 0.8916419
0.1825579  0.2064048 2.1927230 -0.0912790 *j 0.4450538 2.4886233
0.1383557 0.4661611  2.7643424 -0.0691778 *j 0.6792463 4.9348169
0.0921333 0.7175609  4.2993023 -0.0460667 *j 0.8458361 9.1941736
0.0513136 0.9006554 10.0451492 -0.0256568 +j 0.9486818 18.4946765
0.0163296 0.9939436 82.3241078 -0.0081648 *j 0.9969338 61.0528678
1.45 153.045 0.2076973 0.0342516 2.1285596 -0.1038487 *j 0.1531895 0.8910650
0.1811933  0.2010930 2.3613317 -0.0905966 +j 0.4391871 2.4748932
0.1390131 0.4577015 2.9959256 -0.0695066 *j 0.6729564 4.8667088
0.0938450 0.7103038 4.6970152 -0.0469225 +j 0.8414880 8.9807167
0.0528774 0.8973090 11.0581496 -0.0264387 *j 0.9468949 17.9143365
0.0169379  0.9937109 91.0527944 -0.0084689 %j 0.9968145 588532959
1.50 157.911 0.2050876 0.0333600 2.2787664 -0.1025438 j 0.1511449  0.8905817
0.1800153 0.1966526 2.5355530 -0.0900077 +j 0.4342248  2.4634308
0.1395418  0.4505458  3.2346828 -0.0697709 %j 0.6675910 4.8102206
0.0952965 0.7040884 5.1062498 -0.0476483 +j 0.8377458 8.8051462
0.0542202 0.8944147 12.0993095 -0.0271101 tj 0.9453464 17.4424692
0.0174656 0.9935065 100.0203299 -0.0087328 +§ 0.9967097 57.0690711
1.70 174.805 0.1977771 0.0309308 2.9302881 -0.0988886 %j 0.1454368 0.8892411
0.1765828 0.1844029 3.2893923 -0.0882914 +j 0.4202470 2.4318423
0.1408937 0.4303985 4.2640673 -0.0704468 +j 0.6522544 4.6563320
0.0994026 0.6861990 6.8651328 -0.0497013 +j 0.8268789 6.3334993
0.0581406 0.8859334 16.5660270 -0.0290703 #j 0.9407913 16.1890327
0.0190266 0.9929034 138.4661013 -0.0095133 $j 0.9964000 52.3710692
2.00 195.077 0.1917094 0.0289902 4.0598914 -0.0958547 +j O.1407199 0.8881418
0.1735862 0.1744544  4.5932605 -0.0867931 *j 0.4085601 2.4061662
0.1418645 0.4135817 6.0382667 -0.0709323 *j 0.6391794 4.5332210
0.1028497 0.6708138 9.8873550 -0.0514249 *j 0.8174162 7.9633884
0.0615720 0.8784582 24.2272012 -0.0307860 *j 0.9367553 15.2221986
0.0204192  0.9923646 204.3626509 -0.0102096 +j 0.9961227 48.7862555
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CASE A Passband Ripple: Ap(dB)=3.0
n__Ws As(dB) Ad B1 [X] [X] Qi
2 .05 6.540 0.2886861 0.9571580 1.4386640 -0.1443430 %j 0.9676379 3.3889565
.10 8.368 0.3772832 0.9238786 1.7140833 -0.1886416 £j 0.9424929 2.5476515
15 9.853 0.4311711 0.8974798 1.9756745 -0.2155856 tj 0.9224980 2.1971649
.20 11.139 0.4681407 0.8760711 2.2359899 -0.2340704 +j 0.9062462 1.9993705
.25 12.285 0.4951858 0.8583926 2.5000000 ~0.2475929 *j 0.8927992 1.8710043
.30 13.327 0.5158226 0.8435742 2.7698611 -0.2579113 +§ 0.8815078 1.7805791
.35 14.285 0.5320589 0.8309957 3.0468391 -0.2660295 *j 0.8719083 1.7133246
.40 15.175 0.5451380 0.8202034 3.3317143 -0.2725690 +j 0.8636606 1.6613241
.45 16.007 0.5558746 0.8108573 3.6250000 -0.2779373 %j 0.8565093 1.6199268
.50 16.790 0.5648266 0.8026575 3.9270510 -0.2824133 %j 0.8502589 1.5862104
.70 19.540 0.5892711 0.7784662 5.2271136 -0.2946356 *j 0.8316586 1.4972858
.00 22.880 0.6086410 0.7568188 7.4641016 -0.3043205 *j 0.8149894 1.4293373
3 .05 13.458 0.1023245 0.9677264 1.2054102 -0.0511622 +j 0.9823995 9.6138356
-0.5189374
10 17.093 0.1412271 0.9476775 1.3703136 -0.0706135 +j 0.9709229 6.8930642
-0.4579008
.15 19.776 0.1664226 0.98330773 1.5336053 -0.0832113 %j 0.9623685 5.8042546
-0.4250036
.20 21.979 0.1846802 0.9217743 1.6996171 -0.0923401 %j 0.9556399 5.1986671
-0.4035334
.25 23.880 0.1987058 0.9127005 1.8699785 -0.0993529 +j 0.9501734 4.8078792
-0.3881585
.30 25.568 0.2098872 0.9052325 2.0454918 -0.1049436 %j 0.9456317 4.5330877
-0.3765131
.35 27.096 0.2190366 0.8989711 2.2266128 -~0.1095183 %j 0.9417945 4,3286858
-0.3673505
.40 28.499 0.2266716 0.8936446 2.4136247 -0.1133358 1j 0.9385092 4.1704733
-0.3599390
.45 29.799 0.2331415 0.8890598 2.6067151 -0.1165708 %j 0.9356661 4.0443236
-0.3538158
.50 31.014 0.2386931 0.8850745 2.8060141 -0.1193466 +j 0.9331832 3.9413958
~0.3486712
.70 35.234 0.2547202 0.8733085 3.6668482 -0.1273601 £j 0.9257904 3.6687704
-0.3343501
.00 40.301 0.2685589 0.8628442 $5.1532091 -0.1342795 *j§ 0.9191372 3.4588094

-0.3225693
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CASE A Passband Ripple: Ap(o8)=3.0
n WS As{gB) Al 81 [X] (X1 Q1
4 1.0% 21.603 0.5000958 0.4589160  1.1536336 -0.2500479 %§ 0.6295967  1.354607)
0.0821678 ©0.9779638 3.3125181 -0.0260839 2j 0.9883763 16.9565472
- 8672848  1.2613917
.65 0.4897647 0.3817794  1.2909234 -0.2448823 2§ O.
1110 26650 0. 68 O 0639089  4.1499304 ~-0.0368184 2] 0.9821167 13.3466690
1.18 30.303 0.4796613 0.3413283  1.4297858 -0.2398306 £j 0.5327378  1.2180118
0.0880057 0.9573509 5.2979222 -0.0440028 2j 0.9774331 11.1179572
-0.2386671 &§ 0.5097827  1.1914712
3 33.274 0.4713742 0.3154268  1.8724303 -0.23 .
b 0.0986628 0.9507937  6.2244021 -0.0493314 £j 0.9738378 9.8830233
1.25 35.826 0.4646162 0.2971448  1.7197065 =-0.2323081 £y 0.4931307  1.1732480
0 10RRAS7  ©0.9488581 7,1832769 -0.0834979 %§ 0.9709238 9.0881816
1.30 36.086 0.4590374 0.2834556  1.87203%3 -0.2295187 2j 0.4803923  1.1598304
0.113732% 0.9412535 8.0959007 -0.0568662 tj 0.9685142  8.530388!
1.38 40.132 0.4543674 0.2727657 2.0296574 =-0.2271837 £§ 0.4702906  1.1494858
0.1193082 0.9376507 9.0585736 -0.0596541 $j 0.9664844 8.1161537
1.40 42.007 0.4504079 0.264222%  2.1927230 -0.2252040 %j 0.4620668  1.1412450
0.1240052 0.9345869 10.0451492 -0.0620026 $j 0.9647500 7.7959652
1.45 43.744 0.4470131 0.2571948  2.3613317 -0.2235066 $j 0.4552358  1.134316>
0.1280173 0.9319496 11.0581496 -0.0640087 £§ 0.9632510  7.5409657
1.%0 45.366 0.4440740 0.2513241  2.5335830 -0.2220370 %j 0.4494705  1.1289163
0.1314838 0.9296564 12.099309% -0.0657419 tj 0.9619430  7.3331206
1.70 $0.997 0.4354708 0.2351509  3.2893923 -0.2177354 £§ 0.4332922  1.1135617
0.1416152 0.9228786 16.8660270 -0.0708076 %j 0.9580526 6.7836338
2.00 87.754 0.4279229  0.2220419  4.593260% -0.2139615 £j 0.4198362 1.1011638
0.1505143  0.9168357 24.2272012 -0.0752571 £j 0.9545534  6.3616244
s 1.08 29.970 0.2333518 0.6778883  1.1334220 -0.1166759 2j 0.6130308  3.5283203
0.0316731  0.9846810 1.7737385 -0.0158366 £j 0.9921846 31.3297479
-0.301926 1
1.10 36.315 0.2550358 0.6032535  1.2593204 =-0.1275179 2§ 0.7661544  3.0454306
0.0453239  0.8767810 .2.1930925 -0.0226619 £§ 0.9880624 21.8057699
-0.2665905
1.15 40.887 0.2650162 0.5601030  1.3881033 -0.1325081 2§ 0.7365762 2.6238794
0.0546044  0.9712159  2.5834170 -0.0273022 £§ 0.9851246 18.0480362
-0.2480375
1.20 44.604 0.2707592 0.5308647  1.5211268 -0.1353796 2§ 0.7139169  2.6909694
0.0618567 0.9669636  2.9683674 -0.0307784 %j 0.9828613 15.9745705
-0.2360367
1.25 47.796 0.2744525 0.5094200 1.6589139 -0.1372263 £j 0.7004206 2.6005833
0.0670321  0.9635703  3.3%63960 =-0.0335161 £§ 0.9810438 14.6439679
-0.2274741
1.30 80.624 0.2769973  0.4929037  1.8017262 -0.1384987 2§ 0.6882745 2.5345766
0.0714832 0.9607851 3.7515494 =-0.0357416 £ 0.9795446 13.7122619
-0.2209879
1.35 $3.180 0.2788367 0.4797477  1.9497131 -0.1394183 £y 0.6784616 2.4840282
0.0751835  0.9584525  4,1560845 -0.0375917 £§ 0.9782839 13.0215541
-0.2159047
1.40 $5.524 0.2802143  0.4690050 2.1029685 =-0.1401071 £§ 0.6703544  2.4439848
0.0783120 0.9564688 4.8713865 -0.0391560 £§ 0.9772080 12.4868412%
-0.2117847
1.48 87.695 0.2812750 0.4600630 2.2615546 -0.1406375 £J 0.6635391  2.411448%9
0.0809925 0.9547608 4.9983644 =-0.0404963 £ 0.9762791 12.0643093
-0.2083796
1.%0 $9.722 0.2821102 0.4525047  2.4255147 =-0.1410551 £§ 0.6577298  2.3844746
0.0833144  0.9532755  5.4376446 -0.0416572 $J 0.9754692 11.7188677
-0.208517S
1.70 66.761 0.284153%5 0.4312534  3.1356145 -0.1420767 2§ 0.641145S  2.3110708
0.0901323  0.9488830  7.3252003 -0.0450662 £j 0.9730632 10.8075136
-0.1975405
2.00 75.208 0.2855054 0.4135506  4.3649509 =-0.1427527 £§ 0.6270345  2.2524235
0.0961590 0.9449629 10.5677323 -0.0480799 £§ 0.9709023 10.1091215

=0. 1909633
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CASE A Passband Ripple: Ap(dB)=3.0

n Ws As(dB) Ad [:X] Ci Pi Qi
6 1.05 38.369 0.4147239 0.2289483 1.1233258 -0.2073620 tj 0.4312184 1.1537444
0.1276820 0.7942265 1.4386640 -0.0638410 .8889043 6.9797949
0.0213325 0.9889110 6.5287683 -0.0106662 % .9943828 46.6162917
1.10 45,989 0.3840532 0.1847936 1.2433620 -0.1920266 +j 0.3846028 1.1193143
0.1502553 0.7337834 1.7140833 -0.0751277 *j 0.8533108 5.7010393
0.0307872 0.9833572 8.8264550 -0.0153936 %*j 0.9915242 32.2096365
1.15 $1.476 0.3659646 0.1627902 1.3669587 -0.1829823 *j 0.3595938 1.1024911
0.1626484 0.6967843 1.9755745 -0.0813242 *j 0.8307651 $.1321504
0.0372677 0.9794576 10.9158033 -0.0186338 +j 0.9895000 26.5558844
1.20 55.937 0.3535508 0.1490584 1.4950350 -0.1767754 #j§ .3432330 1.0920094
g 0.1707593 0.6708372 2.2359899 -0.0853797 +j 0.8145843 4.7964972
0.0421470 0.9764814 12.9526713 -0.0210735 #*j 0.9879460 23.4457943
1.25 $59.767 0.3443565 0.1395210 1.6279471 -0.1721783 *j 0.3314749 1.0847045
0.1765531 0.6513460 2.5000000 -0.0882765 tj 0.8022177 4.5712043
0.0460038 0.9741075 14.9917591 -0.0230019 #j§ .9867007 21.4540656
1.30 63.161 0.3372186 0.1324592 1.7658735 -0.1686093 +j 0.3225369 1.0792684
0.1809213 0.6360636 2.7698611 -0.0904607 £j 0.7923891 4.4081914
0.0491478 0.9721594 17.0590037 -0.0245739 %j 0.9856752 20.0615445
1.35 66.229 0.3314949 0. 1270006 1.9089166 =-0.1657475 %j .31548114 1.0750432
0.1843398 0.6237191 3.0468391 -0.0921699 * .7843621 4,2842553
0.0517673 0.9705280 19.1687817 -0.0258837 *j 0.9848137 19.0304135
1.40 69.041 0.3267946 0.1226479 2.0571405 -0.1633973 +j 0.3097568 1.0716558
0.1870896 0.6135249 3.3317143 -0.0935448 *j 0.7776724 4.1866488
0.053986 1 0.9691406 21.3298812 -0.0269930 *j 0.9840792 18.2352397
1.45 71.646 0.3228628 0.1190942 2.2105880 -0.1614314 %j 0.3050149 1.0688757
0.1893489 0.6049602 3.6250000 -0.0946744 +j .7720084 4.1077184
0.0558901 0.9679460 23.5480505 -0.0279450 *j 0.9834455 17.6031690
1.50 74.079 0.3195253 0.1161380 2.3692888 -0.1597626 +j 0.3010214 1.0665518
0.19123714 0.5976641 3.9270510 -0.0956185 +j 0.7671514 4.0425599
0.0575414 0.9669070 25.8272420 -0.0287707 %j 0.9828933 17.0888022
1.70 82.526 0.3100668 0.1080516 3.0569811 -0.1550334 1j 0.2898556 1.0601332
0.1964360 0.5768672 5.2271136 -0.0982180 +j 0.7531404 3.8664900
0.0624020 0.9638339 35.6008780 -0.0312010 #j§ .9812545 15.7326811
2.00 92.662 0.3020970 0.1015581 4.2481552 -0.1510485 tj 0.2806108 1.0548989
0.2006358 0.5592179 7.4641016 -0.1003179 *j 0.7410494 3.7271955
0.0667131 0.9610903 52.3568408 -0.0333565 +j .9797845 14.6950512
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CASE A Passband Ripple: Ap(dB)=3.0
n___Ws As(dB) A Bi [X] [X] Qi
7 1.0% 46.773 0.2563547 0.4440430 1.1175213 -0.1281774 %j 0.6539217  2.5993885
0.0792068 0.8582471 1.3083409 -0.0396034 1§ 0.9255694 11.6961754
0.0153774 0.9916580 2.7143721 -0.0076887 %j 0.9957906 64.7585502
-0.2127883
1.10 55.664 0.2556092 0.3759835  1.2341277 -0.1278046 %j 0.5997079  2.3988768
0.0980325 0.8106197 1.5239435 -0.0490162 +j 0.8990089 9.1841445
0.0223141 0.9875469 3.5147693 -0.0111570 %j 0.9936913 44.5348851
-0.1884723
1.15 62.065 0.2530862 0.3396718  1.3546897 =-0.1265431 *j 0.5689100 2.3028266
0.1091305 0.7804350 1.7321918 -0.0545653 tj 0.8817356 8.0950980
0.0270914 0.9846652 4.2484927 -0.0135457 %j 0.9922105 36.6279908
-0.1756460
1.20 67.270 0.2506000 0.3161467  1.4798722 =-0.1253000 %j 0.5481301  2.2436919
0.1167377 0.7588097 1.9413408 -0.0583688 +j 0.8691391 7.4620027
0.0306991 0.9824674 4.9666973 -0.0153495 %j 0.9910761 32.2874397
-0.1673252
1.25 71.739 0.2483967 0.2993999  1.6099341 =-0.1241984 +j 0.5328927  2.2028248
0.1223601 0.7423181  2.1544332 -0.0611800 %j 0.8594039  7.0413402
0.0335568 0.9807149 5.6874343 -0.0167784 %j 0.9901684 29.5115127
~-0.1613765
1.30 75.698 0.2464859 0.2867781 1.7450051 -0.1232429 #j 0.5211423  2.1726058
0.1267140 0.7292393  2.3729509 -0.0633570 %j 0.8516016 6.7392338
0.0358901 0.9792770 6.4192876 -0.0179450 %j 0.9894215 27.5726351
-0.1568706
1.35 79.277 0.2448323 0.2768894 1.8851599 -0.1224162 %+j 0.5117653  2.1492375
0.1301961 0.7185794 2.5977295 -0.0650980 *j 0.8451874 6.5108777
0.0378367 0.9780729  7.1670237 -0.0189183 +j 0.9887947 26.1380203
-0.1533231
1.40 82.558 0.2433961 0.2689199  2.0304452 -0.1216981 %j 0.5040928 2.1305798
0.1330482 0.7097118  2.8292857 -0.0665241 *j 0.8398133 6.3318717
0.0394872 0.9770488  7.9335602 -0.0197436 *j 0.9882606 25.0323507
-0.1504508
1.45 85.597 0.2421419 0.2623567  2.1808921 -0.1210710 %j 0.4976932  2.1153202
0.1354279 0.7022163 3.0679607 -0.0677140 *j 0.8352431 6.1876710
0.0409049 0.9761671  8.7208069 -0.0204524 *j 0.9878000 24.1538964
-0.1480752
1.50 88.436 0.2410402 0.2568581  2.3365223 -0.1205201 %j 0.4922733  2.1026025
0.1374433 0.6957982 3.3139902 -0.0687217 *j 0.8313095 6.0690129
0.0421353 0.9754002 9.5300781 -0.0210677 *j 0.9873988 23.4393132
-0.1460773
1.70 98.291 0.2377378 0.2416319 3.0111362 -0.1188689 %j 0.4769718 2.0676588
0.1431273 0.6773376 4.3744590 -0.0715637 *j 0.8198879 5.7501614
0.0457621 0.9731319 13.0029293 -0.0228810 *j 0.9862091 21.5566036
-0.1405032
2.00 110.116 0.2347551 0.2292041 4.1800429 -0.1173775 %j 0.4641408 2.0393711
0.1478795 0.6614757 6.2017764 -0.0739398 #j 0.8099436 5.4998257
0.0489849 0.9711064 18.9610948 -0.0244924 +j 0.9851429 20.1173716
-0.1359011
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CASE_A

Ap(dB)=3.0
Ci

Passband Ripple:
Bi

n Ws As(dB) Al Pi Qi

8 1.05 55.178 0.3347741% 0.1338238 1.1138641 -0.1673870 tj 0.3252774 1.09273%50
0.1632065 0.6019557 1.2431181 -0.0816032 £j 0.7715547 4.7538436

0.0537145 0.8964850 1.9061395 -0.0268573 tj 0.9464479 17.6270624

0.0116266 0.9935183 11.0466061 -0.0058133 2} 0.9967369 85.7304539

1.10 65.339 0.3043794 0.1069679 1.2282855 -0.1521897 :j 0.2894930 1.0745127
0.1737029 0.5293580 1.4271032 -0.0868514 *j 0.7223675 4,1885890

0.0688939 0.8586502 2.3804113 -0.0344470 %j 0.9259933 13.4501532

0.0169326 0.9903548 15.1062239 -0.0084663 %J 0.9951297 58.7720664

1.15 72.655 0.2874093 0.0937780 1.3469136 -0.1437047 *j 0.2704199 1.0654905
0.1780881 0.4884068 1.6072975 -0.0890440 tj 0.6931651 3.9242439

0.0782216 0.8341245 2.8200771 -0.0391108 %j 0.9124664 11.6758533

0.0205983 0.9881398 18.7925269 -0.0102992 %j 0.9939989 48.2588838

1.20 78.603 0.2760717 0.0856081 1.4702527 -0.1380358 *j 0.2579810 1.0598286
0.180401 1 0.4610213 1.7895085 -0.0902006 *j 0.6729674 3.7637543

0.0847854 0.8163050 3.2528314 -0.0423927 +j 0.9025009 10.6562713

0.0233718 0.9864512 22.3835994 -0.0116859 %j 0.9931338 42.4957573

1.25 83.711 0.2678125 0.0799609 1.5984994 -0.1339063 *j 0.2490582 1.0558638
0.1817664 0.4411059 1.9759013 -0.0908832 *j 0.6579104 3.6539092

0.0897296 0.8025791 3.6885364 -0.0448648 %j 0.8947437 9.9840880

0.0255717 0.9851050 25.9769795 -0.0127858 %j 0.9924422 38.8134500

1.30 88.235 0.2614737 0.0757936 1.7317524 =-0.1307369 *j 0.2422840 1.0529030
0.1826280 0.4258599 2.1675370 -0.0913140 %j 0.6461592 3.5732708

0.0936147 0.7916104 4.1319051 -0.0468073 *§ 0.8884928 9.5041178

0.0273698 0.9840006 29.6189023 -0.0136849 * 0.9918736 36.2432156

1.35 92.325 0.2564336 0.0725806 1.8700686 =-0.1282168 +j 0.2369411 1.0505955
0.1831961 0.4137710 2.3650162 -0.0915980 +j 0.6366952 3.5112674

0.0967585 0.7826162 4.5855625 -0.0483792 %j 0.8833321 9.1429290

0.0288711 0.9830758 33.3349904 -0.0144355 2§ 0.9913967 34.3424172

1.40 96.075 0.2523214 0.0700237 2.0134836 -0.1261607 *j 0.2326095 1.0487416
0.1835819 0.4039349 2.5687116 -0.0917909 tj 0.6288953 3.4619910

0.0993585 0.7750973 5.0511190 -0.0496793 tj 0.8789933 8.8608022

0.0301449 0.9822893 37.1409040 -0.0150724 1§ 0.9909905 32.8780413

1.45 99.549 0.2488994 0.0679393 2.1620209 -0.1244497 %j 0.2290232 1.0472173
0.1838492 0.3957710 2.7788694 -0.0919246 *j 0.6223510 3.4218435

0.1015456 0.7687156 5.5206305 -0.0507728 %j 0.8752929 8.6341928

0.0312396 0.9816122 41.0468858 -0.0156198 ] 0.9906403 31.7149725

1.50 102.793 0.2460068 0.0662078 2.3156973 -0.1230034 j 0.2260042 1.0459413
0.1840370 0.3888866 2.9956604 -0.0920185 %j 0.6167814 3.3884920

0.1034107 0.7632323 6.0218242 -0.0517053 %j 0.8721002 8.4481771

0.0321903 0.9810232 45.0599777 -0.0160951 %j 0.9903354 30.7691225

1.70 114.055 0.2378674 0.0614816 2.9819909 -0.1189337 #j 0.2175692 1.0424078
0.1843752 0.3696083 2.9311886 -0.0921876 tj 0.6009241 3.2973758

0.1087365 0.7473623 8.1360237 -0.0543682 *j 0.8627899 7.9504232

0.0349946 0.9792811 62.2665524 -0.0174973 2j 0.9894316 28.2782300

2.00 127.570 0.2310719 0.0576974 4.1367342 -0.1155359 *j 0.2105918 1.0395161
0.1844401 0.3536340 5.5450630 -0.0922201 %j 0.5874772 3.2241970

0.1132671 0.7336101 11.7666735 -0.0566336 %} 0.8546360 7.5618607

0.0374897 0.9777253 91.7615329 -0.0187448 *j 0.9886222 26.3752450
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CASE A Passband Ripple: Ap(dB)=3.0
n Ws As(dB) Al 81 Ci [X] Qi
9 1.05 63.583 0.2408405 0.3011050 1.1114059 -0.1204203 %j 0.5353540 2.2783972
0.1097472 0.7066 193 1.2054102 -0.0548736 2j 0.8388136 7.6594820
0.0388287 0.9210167 1.5942707 -0.0194144 % 0.9594998 24.7161456
0.0091067 0.9948278 3.9936736 -0.0045534 £j 0.9974002 109.5245204
~0.1645767
1.10 76.014 0.2300684 0.2486420 1.2243475 -0.1150342 £j 0.4851898 2.1673563
0.1231045 0.6387295 1.3703136 -0.0615522 +j 0.7968318 6.4920928
0.0511146 0.8904708 1.9377187 -0.0255573 +j 0.9433014 18.4614087
0.0132968 0.9923195 5.2992478 -0.0066484 tj 0.9961302 74.9167532
-0.1459708
1.15 83.245 0.2228071% 0.2216765 1.3416657 -0.1114036 £j 0.4574557 2.1131521
0.1298679 0.5987997 1.5336053 -0.0649340 +j 0.7710922 5.9585267
0.0588731 0.8703615 2.2599957 -0.0294365 +j 0.9324671 15.8464961
0.0161975 0.9905646 6.4899114 -0.0080987 +j 0.9952382 61.4460261
-0.1361310
1.20 89.936 0.2175039 0.2045587 1.4637563 -0.1087520 %j 0.4390122 2.0794181
0.1340582 0.5714361 1.6996171 -0.0670291 %j 0.7529563 6.6388501
0.0644267 0.8556083 2.5791043 -0.0322134 +j 0.9244299 14.,3572544
0.0183950 0.9892271 7.6523927 -0.0091975 %j 0.9945564 54.0689365
-0.1297389
1.25 95.682 0.2134254 0.1925350 1.5907740 -0.1067127 %j 0.4256141 2.0559319
0.1369281 0.5512007 1.8699785 -0.0684640 tj 0.7392654 5.4220349
0.0686617 0.8441652 2.9015215 -0.0343308 +j 0.9181430 13.3813346
0.0201396 0.9881609 8.8171818 -~-0.0100698 +j 0.9940118 49.3585001
-0.1251649
1.30 100.772 0.2101767 0.1835597 1.7227963 -0.1050883 +j 0.4153506 2.0384691
0.1390193 0.5355168 2.0454918 -0.0695097 *j 0.7284814 5.2639452
0.0720209 0.8349720 3.2303598 -0.0360104 +j 0.9130582 12.6875475
0.0215667 0.9872863 9.9987492 -0.0107833 %j 0.9935643 46.0721744
-0.1216982
1.35 105.374 0.2075222 0.1765791 1.8598680 -0.1037611 +j 0.4072011 2.0249069
0.1406097 0.5229606 2.2266128 -0.0703048 +j 0.7197345 5.1430326
0.0747595 0.8274018 3.5673591 -0.0373798 +j 0.9088479 12.1672255
0.0227588 0.9865540 11.2051201 -0.0113794 %j 0.9931891 43.6426591
~-0.1189675
1.40 109.592 0.2053107 0.1709856 2.0020170 -0.1026553 *j 0.4005589 2.0140408
0.1418579 0.5126652 2.4136247 -0.0709289 +j 0.7124846 $5.0473499
0.0770385 0.8210513 3.9135894 -0.0385192 tj 0.9052997 11.7618978
0.0237708 0.9859313 12.4412023 -0.0118854 +j 0.9928696 41.7714886
-0.1167557
1.45 113.500 0.2034395 0.1664006 2.1492622 -0.1017198 +j 0.3950363 2.0051280
0.1428618 0.5040659 2.6067151 -0.0714309 +j 0.7063735 4.9696696
0.0789654 0.8156459 4.2697534 -0.0394827 %j 0.9022677 11.4370512
0.0246408 0.9853951 13.7102067 -0.0123204 +j 0.9925942 40.2856655
-0.1149259
1.50 117.149 0.2018363 0.1625740 2.3016164 -0.1009181 tj 0.3903711 1.9976819
0.1436852 0.4967760 2.8060141 -0.0718426 *j 0.7011523 4.9053309
0.0806158 0.8109899 4.6363361 -0.0403079 £j 0.8996472 11.1708877
0.0253966 0.9849287 15.0143415 -0.0126983 *j 0.9923545 39.0775675
-0.1133866
1.70 129.820 0.1972214 0.1520480 2.9622803 -0.0986107 £j 0.3772584 1.97713%0
0.1458739 0.4761726 3.6668482 -0.0729369 %j 0.6861872 4.7304752
0.0853656 0.7974554 6.2125942 -0.0426828 %j 0.8919829 10.4609266
0.0276273 0.9835491 20.6082544 -0.0138137 +j 0.9916443 35.8970667
-0.1090903
2.00 145,024 0.1932540 0.1435317 4.1074418 -0.0966270 £j 0.3663262 1.9604037
0.1475504 0.4588864 5.1532091 -0.0737752 %j 0.6733822 4.5910507
0.0894504 0.7856561 8.9221914 -0.0447252 %j 0.8852433 9.9090911
0.0296137 0.9823172 30.2010593 -0.0148068 +j 0.9910085 33.4682755
-0.1055412
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CASE A Passband Ripple: Ap(dB)=3.0
n__Ws As(dB) [X] B1 [X] [X] Q1
10 1.05 71.988 0.2769549 0.087 1480 1.1096718 =-0.1384774 :j 0.2607144 1.0659078
0.1714595 0.4531006 1.1814619 -0.0857297 1§ 0.6676459 3.9258694
0.0777617 0.7764025 1.4386640 -0.0388808 :j 0.8802788 11.3312493
0.0294215 0.9376779 2.5336482 -0.0147108 tj 0.9682260 32.9125433
0.0073307 0.9957818 16.8596102 -0.0036653 tj 0.9978819 136.1248385
1.10 84.689 0.2497292 0.0693569 1.2215638 -0.1248646 j 0.2318743 1.0545699
0.17241417 0.3861234 1.3338339 -0.0862058 *j 0.6153795 3.6040963
0.0909409 0.7159423 1.7140833 -0.0454704 1j 0.8449111 9.3042172
0.0394936 0.9125965 3.2619424 -0.0197468 %j 0.9550950 24.1886982
0.0107231 0.9937448 23.1838025 -0.0053615 *j 0.9968531 92.9646290
1.15 93.834 0.2348308 0.0606732 1.3379528 -0.1174154 %3 0.2165337 1.0489227
0.1715185 0.3501125 1.4860346 -0.0857592 %j 0.5854552 3.4497917
0.0981570 0.6792549 1.9755745 -0.0490785 *j 0.8227066 8.3964378
0.0459771 0.8959011 3.9305495 -0.0229885 *j 0.9462413 20.5867858
0.0130751 0.9923203 28.9230322 -0.0065375 %§ 0.9961313 76.1871798
1.20 101.269 0.2249785 0.0553121 1.4591581 ~-0.1124893 *j 0.2065387 1.0453671
0.1703718 0.3266739 1.6414311 -0.0851859 *j 0.5651701 3.3547460
0.1028746 0.6536412 2.2359899 -0.0514373 %j§ 0.8068428 7.8588990
0.0506736 0.8835669 4.5854918 -0.0253368 +j 0.9396409 18.5497528
0.0148585 0.9912348 34.5122486 -0.0074292 *j 0.9955800 67.0060054
1.25 107.654 0.2178477 0.0516140 1.5853042 -0.1089238 *j 0.1993730 1.0428716
0.1692644 0.3099350 1.8012990 -0.0846322 %j 0.5502476 3.2890442
0.1062427 0.6344539 2.5000000 -0.0531213 %j 0.7947528 7.4972348
0.0542860 0.8739519 5.2430274 -0.0271430 *j 0.9344598 17.2209074
0.0162754 0.9903698 40.1039839 -0.0081377 %j 0.9951400 61.1457927
1.30 113.310 0.2123995 0.0488891 1.7164539 -0.1061997 +j 0.1939349 1.0410050
0.1682610 0.2972890 1.9662686 -0.0841305 tj 0.5387124 3.2404539
0.1087815 0.6194387 2.7698611 -0.0543907 *j 0.7851626 7.2350950
0.0571699 0.8661977 5.9108926 -0.0285850 *j 0.9302584 16.2794940
0.0174349 0.9896602 45.7705353 -0.0087175 *j 0.9947784 57.0588986
1.35 118.422 0.2080820 0.0467906 1.8526432 -0.1040410 %j 0.1896472 1.0395484
0.1673690 0.2873627 2.1366988 -0.0836845 +j 0.5294900 3.2028756
0.1107681 0.6073272 3.0468391 -0.0553840 *j 0.7773415 7.0355291
0.0595335 0.8597929 6.5933849 -0.0297667 %j 0.9267723 15.5752779
0.0184040 0.9890660 51.5519660 -0.0092020 +j 0.9944754 54.0382400
1.40 123.109 0.2045685 0.0451219 1.9938949 -0.1022843 £j 0.1861716 1.0383770
0.1665799 0.2793510 2.3128131 -0.0832900 #j 0.5219327 3.1728708
0.1123660 0.5973361 3.3317143 -0.0561830 j 0.7708305 6.8781935
0.0615089 0.8544064 7.2931353 -0.0307545 %j 0.9238293 15.0277568
0.0192269 0.9885609 B57.4727614 -0.0096135 4) 0.9942175 51.7120039
1.45 127.451 0.2016509 0.0437627 2.1402240 -0.1008255 +j 0.1832946 1.0374130
0.1658815 0.2727448 2.4947597 -0.0829408 tj 0.5156216 3.1483299
0.1136790 0.5889493 3.6250000 -0.0568395 *j 0.7653225 6.7508535
0.0631846 0.8498120 8.0118665 -0.0315923 #j 0.9213110 14.5898274
0.0199345 0.9881258 63.5489356 -0.0099673 %) 0.9939952 49.8655493
1.50 131.506 0.1991889 0.0426341 2.2916411 -0.0995944 %j 0.1808730 1.0366055
0.1652617 0.2672044 2.6826414 -0.0826308 %j 0.5102710 3.1278766
0.1147764 0.5818096 3.9270510 -0.0573882 tj 0.7606025 6.6456565
0.0646244 0.8458475 8.7507642 -0.0323122 +j 0.9191319 14.2314717
0.0205494 0.9877474 €9.7914985 -0.0102747 *j 0.9938017 48.3642911
1.70 145,585 0.1922809 0.0395568 2.9483149 -0.0961405 £j 0.1741087 1.0343666
0.1633738 0.2518349 3.4947482 -0.0816869 +j 0.4951385 3.0716779
0.1177984 0.5614818 5§.2271136 -0.0588992 tj 0.7470025 6.3610447
0.0687905 0.8342861 11.9220243 -0.0343953 #j 0.9127448 13.2778877
0.0223650 0.9866282 96.5555666 -0.0111825 %j 0.9932287 44.4128438
2.00 162.478 0. 1865351 0.0370960 4.0866858 -0.0932675 *j 0.1685147 1.0325314
0.1616363 0.2392593 4.8979715 -0.0808182 *j 0.4824186 3.0261854
0.1202406 0.5442557 7.4641016 -0.0601203 j 0.7352831 6.1355038
0.0724002 0.8241624 17.3634536 -0.0362001 %J§ 0.9071119 12.5391055
0.0239826 0.9856287 142.4309671 =-0.0119913 #j 0.9927159 41.3962179



122

CASE A Passband Ripple: Ap(dB)=3.0
n Ws As(dB) Al Bi Ci Pi Qi
11 1.05 80.393 0.2174409 0.2141385 1.1084015 =-0.1087204 %j 0.4497982 2.1281696
0.1243559 0.5707445 1.1652129 -0.0621779 %j 0.7529133 6.0751160
0.0575969 0.8243670 1.3488607 -0.0287985 %j 0.9074898 15.7638093
0.0231019 0.9495165 1.9760810 -0.0115509 £j§ 0.9743629 42.1797191
0.0060300 0.9964959 5.6021835 -0.0030150 +j 0.9982419 165.5473678
-0.1342737
1.10 94.364 0.2030019 0.1743977 1.2195217 -0.1015010 *j 0.4050868 2.0571706
0.1309759 0.4994220 1.3088558 -0.0654879 %j 0.7036571 5.3956339
0.0696397 0.7714366 1.5834523 -0.0348198 *j 0.8776242 12.6122709
0.0314789 0.9285979 2.4791006 -0.0157394 tj 0.9635093 30.6121918
0.0088328 0.9948093 7.5378437 -0.0044164 +j 0.9973915 112.9201674
-0.1191762
1.15 104.424 0.1942982 0.1543731 1.3352275 -0.0971491 tj 0.3807035 2.0221675
0.1335587 0.4595557 1.4533340 -0.0667794 %j 0.6746082 5.0757097
0.0765563 0.7385503 1.8085794 -0.0382781 *j '0.8585366 11.2255910
0.0369477 0.9145592 2.9446236 -0.0184739 *j§ 0.9561474 25.8832260
0.0107782 0.9936303 9.2991673 -0.0053891 +j 0.9967955 92.4838925
-0.1111813
1.20 112.602 0. 1882553 0.1417970 1.4557817 -0.0941277 j 0.3646053 2.0002594
0.1348259 0.4330281 1.6013465 -0.0674130 *j 0.6545866 4.8807282
0.0812209 0.7152602 2.0339626 -0.0406104 *j 0.8447550 10.4127258
0.0409441 0.9041338 3,4024453 -0.0204721 *j 0.9506391 23.2233455
0.0122544 0.9927321 11.0168385 -0.0061272 *j 0.9963406 81.3064080
-0. 1059840
1.25 119.625 0.1837460 0.1330252 1.5812870 =-0.0918730 %j 0.3529654 1.9849472
0.1355134 0.4137992 1.7539211 -0.0677567 %j 0.6396938 4.7469268
0.0846286 0.6976387 2.2631658 -0.0423143 *j 0.8341751 9.8695701
0.0440368 0.8959766 3.8631607 -0.0220184 *j 0.9463043 21.4947468
0.0134277 0.9920163 12.7367378 =-0.0067138 %j 0.9959775 74.1752551
-0.1022633
1.30 125.847 0.1802267 0.1265101 1.7117951 -0.0901133 %j 0.3440780 1.9735292
0. 1359046 0.3991131 1.9115674 -0.0679523 %j 0.6280889 4.6485123
0.0872441 0.6837450 2.4979196 -0.0436220 *j 0.8257373 9.4778802
0.0465178 0.8893791 4.3318290 -0.0232589 +j 0.9427821 20.2733115
0.0143882 0.9914291 14.4806247 -0.0071941 %*j 0.9956794 69.2030563
-0.0994425 |
1.35 131.471 0.1773933 0.1214621 1.8473359 -0.0886966 %j 0.3370386 1.9646414
0.1361301 0.3874888 2.0745762 -0.0680651 *j 0.6187536 4.5727277
0.0893210 0.6724721 2.7391978 -0.0446605 *j 0.8188269 9.1808648
0.0485586 0.8839173 4.8112671 -0.0242793 *j 0.9398552 19.3615235
0.0151911 0.9909375 16.2605612 -0.0075956 *j 0.9954295 65.5288722
-0.0972199
1.40 136.626 0.1750592 0.1174293 1.9879279 -0.0875296 *j 0.3313124 1.9575075
0.1362577 0.3780439 2.2431285 -0.0681288 *j 0.6110665 4.5124265
0.0910123 0.6631285 2.9876021 -0.0455061 %j 0.8130545 8.9474437
Q.0502694 0.8793154 §.3032020 -0.0251347 *j 0.9373812 18.6538709
0.0158732 0.9905195 18.0839213 -0.0079366 %j 0.9952168 62.7000897
-0.0954195
1.45 141.403 0.1731018 0.1141316 2.1335836 -0.0865509 %j 0.3265586 1.9516472
0.1363249 0.3702134 2.4173448 -0.0681624 *j 0.6046216 4.4632482
0.0924165 0.6552542 3.2435289 -0.0462083 %j 0.8081578 8.7590151
0.0517247 0.8753838 5.8087659 -0.0258624 tj 0.9352619 18.0884387
0.0164598 0.9901595 19.9555287 -0.0082299 %) 0.9950336 60.4545145
-0.0939297
1.50 145.863 0.1714368 0.1113849 2.2843118 -0.0857184 %j 0.3225481 1.9467449
0.1363539 0.3636165 2.5973085 -0.0681770 j 0.5991397 4,4223608
0.0936008 0.6485285 3.5072526 -0.0468004 tj 0.8039516 8.6036926
0.0529777 0.8719867 6.3287388 -0.0264889 *j 0.9334265 17.6263138
0.0169696 0.9898465 21.8787000 -0.0084848 *j 0.9948741 58.6291168
-0.0926763
1.70 161.349 0.1667016 0. 1038550 2.9380530 -0.0833508 *j 0.3113000 1.9331872
0.1362984 0.3451723 3.3756369 -0.0681492 %j 0.5835478 4.3104960
0.0969161 0.6292674 4.6433716 -0.0484580 *j 0.7917823 8.1850592
0.0566177 0.8620564 8.5619394 -0.0283088 %j 0.9280383 16.3989457
0.0184754 0.9889204 30.1261720 -0.0092377 2§ 0.9944019 53.8254157
-0.0891772
2.00 179.932 0.1626932 0.0977905 4.0714332 -0.0813466 *j 0.3019490 1.8221130
0. 1360955 0.3299214 4.7212543 -0.0680477 £ 0.5703428 4.2204767
0.0996590 0.6128148 6.5999975 -0.0498295 +j 0.7812374 7.8550318
0.0597884 0.8533321 12.3963998 -0.0298942 1} 0.9232759 15.4504875
0.0198175 0.9880934 44.2665611 -0.0099088 +j 0.9939795 50. 1590679

-0.0862859
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CASE A Passband Ripple: Ap(dB)=3.0
n__Ws As(dB) Al X] [X] (X} Qi
12 10 104.039 0.2109639 0.0485031 1.2179786 -0.1054820 %j O.1933304 1.0439425
0.1623452 0.2892908 1.2909254 -0.0811726 tj 0.5316971 3.3130490
0.1015788 0.5882786 1.499666% -0.0507894 %j 0.76%53098 7.%5507227
0.0549552 0.8123056 2.0872157 -0.0274776 tj 0.9008610 16.4002739
0.0257429 0.9405428 4.3499304 -0.0128715 %j 0.9697304 37.6730763
0.0074102 0.9956331 33.0577896 -0.0037051 1§ 0.9978073 134.6535248
15 115.013 0.1979365 0.0423814 1.3331670 -0.0989682 *j 0.1805179 1.0400683
0.1586312 0.2594929 1.4297858 -0.0793156 *j 0.5031918 3.2112512
0. 1058459 0.5479691 1.7009576 -0.0529230 *j 0.7383551 6.9936515
0.0613121 0.7831012 2.4494590 -0.0306560 *j 0.8843989 14.4332154
0.0303791 0.9285999 5.2979222 -0.0151895 *j 0.9635192 31.7204867
0.0090400 0.9946345 41.3060302 -0.0045200 #j 0.9973034 110.3225164
.20 123.936 0.1893654 0.0386084 1.4532283 -0.0946827 £j 0.1721731 1.0376245
0.1557541 0.2404123 1.5724303 -0.0778770 %j 0.4840945 3.1480303
0.1083814 0.5206424 1.9034206 -0.0541907 *j 0.7195177 6.6575569
0.0656933 0.7621849 2.8072245 =-0.0328467 *j 0.8724139 13.2895127
0.0338142 0.9196924 6.2244021 -0.0169071 *j 0.9588569 28.3610029
0.0102833 0.9938809 49.3373729 -0.0051416 %j 0.9969225 96.9473856
.25 131.597 0.1831820 0.0360087 1.5782485 -0.0915910 *j 0.1661920 1.0359072
0.1534671 0.2269323 1.7197065 -0.0767335 +j 0.4701534 3.1040806
0.1100592 0.5005816 2.1098820 -0.0550296 tj 0.7053746 6.4285185
0.0689423 0.7462370 3.1681544 -0.0344711 £j 0.8631621 12.5300454
0.0364680 0.9127052 7.1532769 =-0.0182340 *j 0.9551820 26.1970877
0.0112682 0.9932757 57.3715316 -0.0056341 %} 0.9966162 88.4461357
.30 138.384 0.1784684 0.0340946 1.7082709 -0.0892342 *j 0.1616536 1.0346216
0.1516056 0.2168277 1.8720353 -0.0758028 *j 0.4594362 3.0714399
0.1112460 0.4851164 2.3217202 -0.0556230 +j 0.6942784 6.2609264
0.0714675 0.7335868 3.5359122 -0.0357337 *j 0.8557511 11.9844306
0.0386221 0.9070394 8.0959007 -0.0193110 *j 0.9521904 24.6591031
0.0120784 0.9927841 65.5126430 -0.0060392 #j 0.9963672 82.4931681
.35 144 .519 0.1747385 0.0326213 1.8433207 -0.0873697 #j 0.1580755 1.0336177
0.1500612 0.2089435 2.0296574 -0.0750306 *j 0.4509034 3.0461133
0.1121250 0.4727865 2.5397132 -0.0560625 tj 0.6853054 6.1323934
0.0734908 0.7232765 3.9125428 -0.0367454 *j 0.8496625 11.5722945
0.0403845 0.9023425 9.0585736 -0.0201922 %j 0.9497025 23.5218458
0.0127529 0.9923685 73.8184125 -0.0063765 % 0.9961565 78.1136932
.40 150.143 0.1717080 0.0314504 1.9834134 -0.0858545 *j 0.1551756 1.0328098
0.1487595 0.2026099 2.14927230 -0.0743798 tj 0.4439342 3.0258368
0.1127988 0.4627102 2.7643424 -0.0563994 +j 0.6778859 6.0304556
0.0751520 0.7146979 4.2993023 -0.0375760 *j 0.8445626 11.2491787
0.04187 11 0.8983786 10.0451492 -0.0209356 %} 0.9475971 22.6368148
0.0133271 0.9920167 82.3241078 -0.0066636 %j 0.9959781 74.7347999
.45 155.354 O0.1691951 0.0304970 2.1285596 -0.0845976 tj 0.1527751 1.0321447
0.1476483 0.1974075 2.3613317 -0.0738241 *j 0.4381295 3.0092159
0.1133291 0.4543166 2.9959256 -0.0566646 +j 0.6716440 5.9475461
0.0765406 0.7074455 4.6970152 -0.0382703 *j 0.8402267 10.98839090
0.0431387 0.8949879 11.0581496 -0.0215694 * 0.9457921 21.9301227
0.0138212 0.9917140 91.0527944 -0.0069106 %j 0.9958244 72.0523122
.50 160.220 0.1670756 0.0297056 2.2787664 -0.0835378 %j O.1507548 1.0315874
0.1466893 0.1930582 2.5355530 -0.0733446 tj 0.4332191 2.9953376
0.1137556 0.4472171 3.2346828 -0.0568778 *j 0.6663198 5.8787713
0.0777184 0.7012348 5.1062498 -0.0388592 *j 0.8364955 10.7747606
0.0442320 0.8920553 12.0993095 -0.0221160 +j 0.9442278 21.3530276
0.0142506 0.9914507 100.0203299 -0.0071253 +j 0.9956907 69.8718878
.70 177.114 0.1611375 0.0275488 2.9302881 -0.0805687 tj 0.1451119 1.03004 11
0.1438955 0.1810590 3.2893923 -0.0719477 £j 0.4193835 2.9570794
0.1148458 0.4272308 4.2640673 -0.0574229 *j 0.6511017 5.6913609
0.0810497 0.6833649 6.8651328 -0.0405249 tj 0.8256650 10. 1994053
0.0474172 0.8834666 16.5660270 -0.0237086 %j 0.9396300 19.8225491
0.0155193 0.9906718 138.4661013 -0.0077597 2§ 0.9952947 64.1346520
2.00 197.385 O.1562079 0.0258252 4.0598914 -0.0781039 +j 0.1404458 1.0287724
0.1414571 0.1713124 4.5932605 -0.0707286 tj 0.4078111 2.9259688
0.1156286 0.4105505 6.0382667 -0.0578143 +j 0.6381285 5.5413789
0.0838461 0.6680030 9.8873550 -0.0419231 *j 0.8162386 9.7477893
0.0502029 0.8759017 24.2272012 -0.0251015 +j 0.9355595 18.6422680
0.0166505 0.9899763 204.3626509 -0.0083252 +j 0.9948407 59.7566443
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TABLES OF IMPORTANT PARAMETERS FOR PASSIVE REALIZATIONS

example for n =

H(s) =

n/2 2
n (s° + Ci)
H(S) = 1=1
n-1 s
s™ I A.s)
j=0
12 6 .
n (" + ci)
i=1
1 2 11, 12
Ao + A1 s + A2 s + ... + A11 s +s
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CASE A Passband Ripple: Ap(dB)=0.1
n ws As(dB) [} AO Al A2 A3 A4
AS A6 A7 A8 A9
A10 A1l

2 1.05 0.343 1.4386640 1.3990303 0.1508135
1.10 0.559 1.7140833 1.6258769 0.2589655
1.15 0.802 1.9755745 1.8221534 0.3656858
1.20 1.075 2.2359899 1.9986240 0.4725369
1..:25 1.376 2.5000000 2.1585102 0.5789248
1.30 1.703 2.7698611 2.3031394 0.6837765
1.35 2.053 3.0468391 2.4333244 0.7859884
1.40 2.423 3.3317143 2.5498094 0.8845975
1.45 2.810 3.6250000 2.6534120 0.9788494
1.50 3.210 3.9270510 2.7450465 1.0682132
1.70 4.888 5,2271136 3.0119431 1.3729001
2.00 7.418 7.4641016 3.2140923 1.6868869

3 1.05 1.748 1.2054102 3.2826436 1.4193116 2.9026725
1.10 3.374 1.3703136 2.8365346 1.6486700 2.4116751
1.15 5.051 1.5336053 2.5921873 1.8151308 2.1823237
1.20 6.691 1.6996171 2.4314215 1.9409141 2.,0576345
1.25 8.257 1.8699785 2.3157600 2.0383593 1.9847374
1.30 9.736 2.0454918 2.2279031 2.1154296 1.9402969
1.35 11.129 2.2266128 2.1586510 2.1775020 1.9125572
1.40 12.440 2.4136247 2.1025673 2.2283019 1.8950853
1.45 13.678 2.6067151 2.0561950 2.2704672 1.8841468
1.50 14 .848 2.8060141 2.0172142 2.3059033 1.8774745
1.70 18.981 3.6668482 1.9086453 2.4037107 1.8713820
2.00 24.010 5.1532091 1.8193306 2.4820002 1.8804820
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CASE_A Passband Ripple: Ap(dB)=0,1
n Ws As(dB) AO A1 A2 A3 A4
AS A6 A7 A8 A9
A10 Al
4 1.05 6.397 1.1536336 1.8508723 1.4822580 2.8780944 1.3123483
3.3125181
1.10  10.721 1.2909254 1.6533079 1.7995999 2.7778503 1.5410995
4.3499304
1.15 14.161 1.4297858 1.5007513 1.9262981 2.7126026 1.6278833
5.2979222
1.20 17.051 1.5724303 1.3903317 1.9870989 2.6737129 1.6706022
6.2244021
1.25 19.566 1.7197065 1.3081425 2.0194457 2.6499280 1.6954720
7.1532769
1.30 21.809 1.8720353 1.2449302 2.0376979 2.6349413 1.7117453
8.0959007
1.35 23.843 2.0296574 1.1949278 2.0483009 2.6252879 1.7233279
9.0585736
1.40 25.711 2.1927230 1.1544513 2.0544804 2.6189895 1.7320941
0.0451492
1.45 27,444 2.3613317 1.1210588 2.0579838 2.6148676 1.7390361
11.0581496
1.50 29.064 2.5355530 1.0930740 2.0598156 2.6121931 1.7447219
12.0993095
1.70 34.691 3.2893923 1.0157230 2.0596223 2.6087141 1.7602812
16.5660270
2.00 41.447 4.5932605 0.9529442 2.0536782 2.6104006 1.7733949
24.2272012
5 1.05 13.841 1.1334220 1.3173786 1.8794136 3.1068870 2.8637647 1.7228909
1.7737385
1.10  20.050 1.2593204 1.0268282 1.8610135 2.8331899 2.8724522 1.6905622
2.1930925
1.15  24.594 1.3881033 0.8819766 1.8191524 2.7180069 2.8604930 1.6888340
2.5834170
1.20 28.303 1.5211268 0.7920082 1.7790993 2.6525514 2.8478775 1.6920281
2.9683674
1.25  31.492 1.6589139 0.7298733 1.7441199 2.6096131 2.8371192 1.6960545
3.3563960
1.30 34.318 1.8017262 0.6841206 1.7141007 2.5789528 2.8282915 1.6999668
3.7515494
1.35 36.874 1.9497131 0.6489359 1.6883405 2.5558028 2.8210744 1.7035343
4.1560845
1.40 39.217 2.1029685 0.6210105 1.6661237 2.5376220 2.8151372 1.7067243
4.5713865
1.45 41.388 2.2615546 0.5983059 1.6468385 2.5229221 2.8102081 1.7095619
4.9983644
1.50 43.415 2.4255147 0.5794907 1.6299865 2.5107678 2.8060759 1.7120870
5.4376446
1.70 50.454 3.1356145 0.5283935 1.5799664 2.4776835 2.7947947 1.7198032
7.3252003
2.00 58.901 4.3649509 0.4878087 1.5354162 2.4510161 2.7860096 1.7269419
10.5677323
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Passband Ripple:

CASE A Ap(08)=Q. !
n Vs As(a8) €1 AO A A2 A3 A4
AS A6 A7 A8 A9
A1Q Al
6 1.08 22.088 1.12332%8 0.8392283 1.6283790 3.1630762 3.2929301 3.3121327
1.4386640 1.6438454
6.5287683
1.10 29.686 1.2433620 0.6238700 1.4933439 2.8406868 3.2000684 3.2086207
1.7140833 1.6623682
8.8264550
1.15  35.170 1.3669587 0.5200006 1.3960384 2.6771018 3J.1287922 J.1565372
1.9755745 1.6701375 -
10.9158033
1.20 39.630 1.4950350 0.4570573 1.3244238 2.5724406 3.0765169 3.1233245
2.2359899 1.6753046
12.9526713
1.25 43.461 1.6279471 0.4143857 1.2695372 2.4978820 3.0368175 3.0997739
2.5000000 1.6792656
14.9917591
1.30 46.854 1.765873% 0.3834173 1.2260969 2.4413577 3.0056638 3.0820272
2.7698611 1.6824837
17.0590037
1.35  49.921 1.9089166 0.3598792 1.1908514 2.3967258 2.9805639 3.0681100
3.0468391 1.6851787
19.1687817
1.40 52.724 2.0571405 0.3413770 1.1616887 2.3604547 2.9599125 3.0568809
3.3317143 1.6874790
21 A29RA12
1.45 55,339 2.2105880 0.3264555 1,1371735 2.3303366 2.9426300 3.0476237
3.6250000 1.6894689
23.5480505
1.50 57.772 2.3692888 0.3141753 1.1162937 2.3049046 2.9279631 3.0398618
3.9270510 1.6912081
25.8272420
1.70  66.219 3.0569811 0.2812324 1.0568918 2.2333477 2.8864711 3.0183479
$.2271136 1.6964059
35.6008780
2.00 76.35% 4.2481552 0.2555148 1.0067351 2.1734427 2.8516516 3.0007906
7.4641016 1.7011213
52.3566408
7 1.0 30.470 1.1175213 0.5256577 1.3811997 2.7719513 3.9831911 3.9074600
1.3083409 3.5962978 1.6550949
2.7143721
1.10 39.357 1.2341277 0.3708066 1.1739773 2.4108457 3.6754970 3.7156318
1.5239435 3.4943247 1.6596350
3.5147693
1.15 45,758 1.3546897 0.2996947 1.0522389 2.2221983 3.4933227 3.6111629
1.7321918 3.4346941 1.6638132
4.2484927
1.20 50.963 1.4798722 0.2577848 0.9701640 2.0995351 3.3690654 3.5413388
1.9413408 3.3943023 1.6671665
4.9666973
1.25 55.432 1.6099341 0.2299221 0.9104999 2.0114479 3.2776346 3.4902625
2.1544332 3.3647240 1.6698971
5.6874343
1.30 59.391 1.7450051 0.2100001 0.8649737 1.9444241 3.2070566 3.4508895
2.3729509 3.3419787 1.6721656
6.4192876
1.35  62.970 1.8851599 0.1950365 0.8290280 1.8914367 3.1507309 3.4194608
2.5977295 3.3238854 1.6740821
7.1670237
1.40 66.251 2.0304452 0.1833884 0.7999111 1,8483803 3.1046581 3.3937329
2.8292857 3.3091278 1.6757233
7.9335602
1.45 69,290 2.1808921 0.1740708 O0.7758500 1.8126589 3.0662464 3.3722631
3.0679607 3.2968559 1.6771444
8.7208069
1.0 72.129 2.3365223 0.1664555 0.7556445 1.7825338 3.0337298 3.3540711
3.3139902 J.2864917 1.6783862
9.530078 1
1.70 81.984 3.0111362 0.1462761 0.6995367 1.6980764 2.9420208 3.3026672
4.3744590 3.2573968 1.6820914
13.0029293
2.00 93.809 4.1800429 0.1307924 0.6536625 1.627877% 2.865231% 3.2895117
6.2017764 3.2332162 1.68%54397
18.9610948



CASE _A Passband Ripple: Ap(dB)=0.1
n Ws As(dB) Ci AO A1 A2 A3 A4
AS A6 A7 A8 A9
A10 Al
8 1.05 38.872 1.1138641 0.3358501 1.0486930 2.5039998 3.8032933 5.0890238
1.2431181 4.4066905 3.9184926 1.6504301
1.9061395
11.0466061
1.10 49.032 1.2282855 0.2254050 0.8389576 2.0875131 3.3808524 4.6580089
1.4271032 4.2028097 3.7918748 1.6554480
2.3804113
15. 1062239
1.15 56.348 1.3469136 0.1767207 0.7256028 1.8704546 3.1415252 4.4183747
1.6072975 4.0841548 3.7199360 1.6588356
2.8200771
18.7925269
1.20 62.296 1.4702527 0.1487716 0.6526251 1.7307275 2.9814880 4.2581046
1.7895085 4.0033220 3.6713308 1.6614315
3.2528314
22.3835994
1.25 67.403 1.5984994 0.1305410 0.6011960 1.6314581 2.8651181 4.1411916
1.9759013 3.9437170 3.6356660 1.6635165
3.6885364
25.9769795
1.30 71.928 1.7317524 0.1176962 0.5628405 1.5566774 2.7760188 4.0513583
2.1675370 3.8975773 3.6081590 1.6652383
4.1319051
29.6189023
1.35 76.018 1.8700686 0.1081615 0.5330887 1.4980847 2.7053433 3.9798658
2.3650162 3.8606543 3.5862121 1.6666882
4.5855625
33.3349904
1.40 79.768 2.0134836 0.1008110 0.5093301 1.4508499 2.6478086 3.9214958
2.5687116 3.8303780 3.5682613 1.6679270
5.0511190
37.1409040
1.45 83.242 2.1620209 0.0949789 0.4899258 1.4119358 2.6000275 3.8728972
2.7788694 3.8050817 3.5532959 1.6689979
5.5296305
41.0468858
1.50 86 .485 2.3156973 0.0902452 0.4737905 1.3793214 2.5597108 3.8317990
2.9956604 3.7836274 3.5406279 1.6699326
6.0218242
45,0599777
1.70 97.748 2.9819909 0.0778541 0.4297489 1.2889419 2.4466521 3.7160767
3.9311886 3.7229154 3.5049091 1.6727149
8.1360237
62.2665524
2.00 111.263 4.1367342 0.0685092 0.3945769 1.2150918 2.3527332 3.6193855
5.5450630 3.6718500 3.4750269 1.6752216
11.7666735
91.7615329
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CASE_A Passband Ripple: Ap(dB)=0.1
N Ws As(dB) cH AO A A2 A3 A4
AS A6 A7 A8 A9
A10 Al
9 1.05 47.276 1.1114059 0.2097217 0.8052803 2.0212570 3.8129189 5.0952303
1.2054102 6.2421797 4.9331745 4.2336177 1.6490642
1.5942707
3.9936736
1.10 58.707 1.2243475 0.1339013 0.6063457 1.6164996 3.2336818 4.5243046
1.3703136 5.7190930 4.6962446 4.0898268 1.6527468
1.9377187
5.2992478
1.15 66.937 1.3416657 0.1018349 0.5060322 1.4098819 2.9204721 4.2093839
1.5336053 5.4242269 4.5601471 4.0071717 1.6553909
2.2599957
6.4899114
1.20 73.629 1.4637563 0.0839041 0.4439832 1.2791656 2.7163412 4.0003653
1.6996171 5.2264665 4.4675739 3.9510614 1.6574276
2.5791043
7.6523927
1.25 79.375 1.5907740 0.0724291 0.4014441 1.1876117 2.5705000 3.8488468
1.8699785 5.0821214 4.3992993 3.9097632 1.6590629
2.9015215
8.8171818
1.30 84.465 1.7227963 0.0644623 0.3703649 1.1194520 2.4603055 3.7330192
2.0454918 4.9712149 4.3464217 3.8778370 1.6604120
3.2303598
9.9987492
1.35 89.067 1.8598680 0.0586178 0.3466429 1.0665731 2.3738091 3.6412296
2.2266128 4.8829729 4.3040838 3.8523156 1.6615466
3.5673591
11.2051201
1.40 93.285 2.0020170 0.0541557 0.3279448 1.0243014 2.3039971 3.5665544
2.4136247 4.8109495 4.2693499 3.8314076 1.6625151
3.9135894
12.4412023
1.45 97.193 2.1492622 0.0506440 0.3128377 0.9897266 2.2464350 3.5045675
2.6067151 4.7510013 4.2403164 3.8139528 1.6633516
4.2697534
13.7102067
1.50 100.842 2.3016164 0.0478134 0.3003894 0.9609298 2.1981615 3.4522834
2.8060141 4.7003201 4.2156830 3.7991598 1.6640812
4.6363361
15.0143415
1.70 113.513 2.9622803 0.0404939 0.2669485 0.8820334 2.0642613 3.3057536
3.6668482 4.5576983 4,1459245 3.7573560 1.6662498
6.2125942
20.6082544

.9547206 3.1841290
.6681998

.1074418 0.0350683 0.2408237 0.8186105
.1532091 4.4386404 4.0871907 3.7222689
.9221914
.2010593

w
[oN. N I8N
-
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CASE A Passband Ripple: Ap(dB)=0.1
n ws As(dB) Ci AO Al A2 A3 A4
AS A6 A7 A8 A9
A10 Ald
10 1.05 55.681 1.1096718 0.1340023 0.5773158 1.6869096 3.2966539 5.5126291
1.1814619 6.5256930 7.5111394 5.4541373 4.5510758 1.6476934
1.4386640
2.5336482
16.8596 102
1.10 68.382 1.2215638 0.0813961 0.4114497 1.2859255 2.6848607 4.6884609
1.3338339 5.8117222 6.8739883 §5.1895986 4.3892021 1.6507284
1.7140833
3.2619424
23.1838025
1.15 77.527 1.3379528 0.0600490 0.3322441 1.0880620 2.3647254 4.2470484
1,4860346 5.4153456 6.5163390 5.0369345 4.2960112 1.6528706
1.9755745
3.9305495
28.9230322
1.20 84.962 1.4591581 0.0484223 0.2848414 0.9659046 2.1602490 3.8599799
1.6414311 5.1519431 6.2767660 4.9329401 4.2326325 1.6545153
2,2359899
4.5854918
34.5122486
1.25 91.347 1.5853042 0.0411225 0.2530915 0©0.8819289 2.0162723 3.7550105
1.8012990 4.9609521 6.1020167 4.8561773 4.1859132 1.6558335
2.5000000
$.2430274
40.1039839
1.30 97.002 1.7164539 0.0361284 0.2303009 0.8203325 1.9087056 3.6001646
1.9662686 4.8149512 5.9678112 4.7966907 4.1497505 1.6569197
2.7698611
5.9108926
45.7705353
1.35 102.115 1.8526432 0.0325077 0.2131468 0.7731215 1.8250354 3.4786189
2.1366988 4.6992605 5.8610703 4.7490393 4,1208120 1.6578324
3.0468391
6.5933849
51.5519660
1.40 106.802 1,9938949 0.0297701 0.1997790 0.7357602 1.7580101 3.3805116
2.3128131 4.6051511 5.7739741 4.7099318 4.0970832 1.6586108
3.3317143
7.2931353
57.4727614
1.45 111,144 2.1402240 0.0276331 0.1890805 0.7054620 1.7030951 3.2996121
2.4947597 4.5270413 5.7014989 4.6772323 4.0772580 1.6592828
3.6250000
8.0118665
63.5489356
1.50 115.199 2.2916411 0.0259224 0.1803355 0.6804115 1.6572910 3.2317607
2.6826414 4.4611655 5.6402408 4.6494812 4.0604447 1.6598685
3.9270510
8.7507642
69.7914985
1.70 129.278 2.9483149 0.0215525 O0.1571727 0.6126752 1.5314731 3.0435165
3.4947482 4.2765862 5.4679258 4.5708573 4.0128723 1.6616079
5.2271136
11.9220243
96 .5555666
2.00 146.170 4.0866858 0.0183688 0.1394306 0.5592264 1.4299538 2.8894654
4.8979715 4.1234346 5.3241676 4.5046158 3.9728707 1.6631698
7.4641016
17.3634536
142.4309671
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CASE A Passband Ripple: Ap(dB)=0.1
n Ws As(dB) [X] AO A A2 A3 A4
AS A6 A7 A8 A9
A10Q Al
11 1.05 64.086 1.1084015 0.0836724 0.4228773 1.2925817 2.9897905 5.0097246
1.1652129 7.5767333 8.1308141 8.8786900 5.9767201 4.8687473
1.3488607 1.6467088
1.9760810
$.6021835
1.10 78.057 1.2195217 0.0483528 0.2849695 0.9416015 2.3218114 4.1089725
1.3088558 6.4671397 7.2500355 B8.1200288 5.6836873 4.6893702
1.5834523 1.6492121%
2.4791006
7.5378437
1.15 88.117 1.3352275 0.0346030 0.2225303 0.7742639 1.9861207 3.6383116
1.4533340 5.8712527 6.7617712 7.6941504 5.5145048 4.5858895
1.8085794 1.6509800
2.9446236
9.2991673
1.20 96.295 1.4557817 0.0273092 O0.1863562 0.6733666 1.7770832 3.3372937
1.6013465 5.4834809 6.4374042 7.4089833 5.3991886 4.5154206
2.0339626 1.6523356
3.4024453
11.0168385
1.25 103.318 1.5812870 0.0228163 0.1626778 0.6052267 1.6325770 3.1250225
1.7539211 5.2065397 6.2022422 7.2010520 5.3140290 4.4634235
2.2631658 1.6534210
3.8631607
12.7367378
1.30 109.540 1.7117951 0.0197875 0©0.1459755 0.5559400 1.5261389 2.9662177
1.9115674 4.9972928 6.0224935 7.0414118 5.2480106 4.4231433
2.4979196 1.6543145
4.3318290
14.4806247
1.35 115.163 1.8473359 0.0176175 0.1335770 0.5185906 1.4442873 2.8425468
2.0745762 4.8330297 5.8800734 6.9144740 5.1951112 4.3908886
2.7391978 1.6550649
4.8112671
16.2605612
1.40 120.319 1.9879279 0.0159925 0.1240237 0.4893109 1.3793341 2.7433774
2.2431285 4.7004327 5.7642299 6.8109211 5.1516860 4.3644258
2.9876021 1.6557046
$.3032020
18.0839213
1.45 125.095 2.1335836 0.0147343 0.1164498 0.4657549 1.3265372 2.6620544
2.4173448 4.5910864 5.6680878 6.7247682 5.1153687 4.3423058
3.2435289 1.6562564
5.8087659
19.9555287
1.50 129.556 2.2843118 0.0137341 0.1103081 0.4464113 1.2827968 2.5941710
2.5973085 4.4993714 5.5870091 6.6519615 5.0845420 4.3235385
3.5072526 1.6567373
6.32872388
21.8787000
1.70 145.042 2.9380530 0.0112100 0.0942669 0.3947386 1.1640890 2.4074375
3.3756369 4,2448966 5.3598606 6.4472239 4.9971765 4.2703964
4.6433716 1.6581642
8.5619394
30.1261720
2.00 163.624 4.0714332 0.0094026 0.0822187 0.3546615 1.0699203 2.2564521
4.7212543 4.0366152 5.1714245 6.2764924 4.9235381 4.2256620
6.5999975 1.6594443
12.3963998
44 ,2665611
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CASE A Passband Ripple: Ap(dB)=0.1
n ws As(dB) Ci AO Al A2 A3 A4
A5 A6 A7 AB A9
A0 Al
12 1.05 72.491 1.1074426 0.0534628 0.2937959 1.0247677 2.4312152 4.8651759
1.1536336 7.1852278 10.0561193 9.9013302 10.3491905 6.4994899
1.2918984 5.1868993 1.6459697
1.6991591
3.3125181
23.9660912
1.10 87.732 1.2179786 0.0293928 0.1878141 0.7103237 1.8088485 3.8137982
1.2909254 5.9290048 8.6004059 8.8381035 9.4578054 6.1782201
1.4996665 4.9901194 1.6480438
2.0872157
4.3499304
33.0577896
1.15 98.706 1.3331670 0.0204044 0.1420620 0.5663495 1.5067069 3.2839249
1.4297858 5.2702218 7.8190934 8.2485668 8.9578734 5.9926464
1.7009576 4.8764937 1.6495269
2.4494590
5.2979222
41,3060302
1.20 107.628 1.4532283 0.0157606 0.1163287 0.4818386 1.3227037 2.9529241
1.5724303 4.8480917 7.3106843 7.8569125 8.6232708 5.8660991
1.9034206 4.7990519 1.6506638
2.8072245
6.2244021
49.3373729
1.25 115.290 1.5782485 0.0129542 0.0998374 0.4258841 1.1975626 2.7234977
1.7197065 4.5500191 6.9475829 7.5729717 8.3793719 5.7726111
2.1098820 4.7418717 1.6515729
3.1681544
7.1532769
57.3715316
1.30 122.077 1.7082709 0.0110901 0.0883916 0.3860306 1.1065524 2.5541389
1.8720353 4.3267959 6.6732345 7.3559477 8.1921685 5.7001185
2.3217202 4.6975538 1.6523213
3.5359122
8.0959007
65.5126430
1.35 128.212 1.8433207 0.0097701 0.0800041 0.3562025 1.0372792 2.4236598
2.0296574 4.1528124 6.4578614 7.1839986 8.0433450 5.6420180
2.5397132 4.6620498 1.6529491
3.9125428
9.0585736
73.8184125
1.40 133.836 1.9834134 0.0087913 0.0736093 0.3330579 0.9827725 2.3199557
2.1927230 4.0132008 6.2840054 7.0441421 7.9219612 5.5943154
2.7643424 4.6329108 1.6534842
4.2993023
10.0451492
82.3241078
1.45 139.047 2.1285596 0.0080396 0.0685841 0.3145977 0.9387832 2.2355465
2.3613317 3.8986461 6.1406343 6.9280773 7.8209913 5.5544168
2.9959256 4.6085469 1.6539462
4.6970152
11.0581496
91.0527944
1.50 143.913 2.2787664 0.0074461 0.0645395 0.2995497 0.9025616 2.1655332
2.5355530 3.8029720 6.0203769 6.8301971 7.7356714 5.5205430
3.2346828 4.5878689 1.6543478
5.1062498
12.0993095
100.0203299
1.70 160.807 2.9302881 0.0059664 0.0541138 0.2598730 0.8053276 1.9751141
3.2893923 3.5395463 5.6867027 6.5560009 7.4958097 5.4245246
4.2640673 4.5292886 1.6555400
6.8651328
16.5660270
138.4661013
2.00 181.078 4.0598914 0.0049251 0.0464272 0.2296618 0.7293763 1.8235832
4.5932605 3.3262614 5.4135875 6.3285603 7.2958601 5.3435684
6.0382667 4.4799411 1.6566088
9.8873550
24.2272012
204 .3626509
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CASE A Passband Ripple: Ap(dB)=0.2
n Ws As(dB) Cci AO [X] A2 A3 A4
AS A6 A7 A8 A9
A10 A11

2  1.05 0.667 1.4386640 1.3633013 0.2020056
1.10 1.065 1.7140833 1.5516318 0.3369623
1.15 1.494 1.9755745 1.7022121 0.4620370
1.20 1.954 2.2359899 1.8271765 0.5795678
1.25 2.440 2.5000000 1.9316044 0.6894256
1.30 2.947 2.7698611 2.0187581 0.7912308
1.35 3.469 3.0468391 2.0912292 0.8848026
1.40 4.000 3.3317143 2.1512491 0.9702261
1.45 4,535 3.6250000 2.2007744 1.0478103
1.50 5.071 3.9270510 2.2415116 1.1180197
1.70 7.170 5.2271136 2.3428282 1.3365637
2.00 10.062 7.4641016 2.3982853 1.5357824

3  1.05 3.016 1.2054102 2.3077797 1.3641233 2.1364394
1.10 5.285 1.3703136 1.9941540 1.5317415 1.8480334
1.15 7.364 1.65336053 1.8223718 1.6412438 1.7233203
1.20 9.254 1.6996171 1.7093495 1.7182766 1.6593792
1.25 10.977 1.8699785 1.6280366 1.7750501 1.6238637
1.30 12.557 2.0454918 1.5662710 1.8183615 1.6033195
1.35  14.017 2.2266128 1.5175851 1.8523125 1.5912707
1.40 15.374 2.4136247 1.4781568 1.8795195 1.5842936
1.45 16.643 2.6067151 1.4455560 1.8017248 1.5804540
1.50 17.836 2.8060141 1.4181515 1.9201302 1.5786033
1.70 22.014 3.6668482 1.3418249 1.9697477 1.5802271
2,00 27.062 5.1532091 1.2790344 2.0082095 1.5892112
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CASE A Passband Ripple: Ap(dB)=0.2
n ws As(dB) ci AO Al A2 A3 A4
AS A6 AT A8 A9
A10 Al
4 1.08 8.922 1.1536336 1.3999314 1.3544917 2.4729802 1.2467722
3.3125181
1.10 13.591 1.2909254 1.2018017 1.5150224 2.3600057 1.3790963
4.3499304
1.15  17.137 1.4297858 1.0777882 1.5670937 2.3002015 1.4270596
5.2979222
1.20 20.068 1.5724303 0.9937236 1.5869009 2.2652293 1.4509576
6.2244021
1.25 22.602 1.7197065 0.9329163 1.5941342 2.2430566 1.4652614
7.1532769
1.30 24.855 1.8720353 0.8868312 1.5957645 2.2281450 1.4749086
8.0959007
1.35 26.894 2.0296574 0.8506798 1.5947271 2.2176616 1.4819679
9.0585736
1.40 28.766 2.1927230 0.8215637 1.5923994 2.2100318 1.4874369
10.0451492
1.45  30.501 2.3613317 0.7976217 1.5894750 2.2043222 1.4918503
11.0581496
1.50 32.122 2.5355530 0.7776004 1.5863189 2.1999504 1.4955189
12.0993095
1.70  37.751 3.2893923 0.7224090 1.5741741 2.1898722 1.5057764
16.5660270
2.00 44.508 4.5932605 0.6777132 1.5604706 2.1839233 1.5145920
24.,2272012
5 1.05 16.810 1.1334220 0.9261498 1.5503183 2.4394903 2.5634586 1.4664825
1.7737385
1.10 23.089 1.2593204 0.7218856 1.4896364 2.2447052 2.5335025 1.4526491
2.1930925
1.15  27.647 1.3881033 0.6200514 1.4353034 2.1561124 2.5061260 1.4535588
2.5834170
1.20 31.360 1.5211268 0.5568014 1.3914606 2.1028827 2.4849310 1.4565387
2.9683674
1.25 34.551 1.6589139 0.5131190 1.3559687 2.0664868 2.4684820 1.4596698
3.3563960
1.30 37.378 1.8017262 0.4809537 1.3268101 2.0396660 2.4554685 1.4625527
3.7515494
1.35 39.934 1.9497131 0.4562180 1.3024928 2.0189144 2.4449682 1.4651188
4.1560845
1.40 42.277 2.1029685 0.4365857 1.2819404 2.0023012 2.4363461 1.4673837
4.5713865
1.45  44.448 2.2615546 0.4206239 1.2643672 1.9886611 2.4291583 1.4693827
4.9983644
1.50 46.476 2.4255147 0.4073963 1.2491900 1.9772427 2.4230877 1.4711522
5.4376446
1.70 53.515 3.1356145 0.3714737 1.2049717 1.9455299 2.4061282 1.4765237
7.3252003
2.00 61.961 4.3649509 0.3429416 1.1664529 1.9193415 2.3922376 1.4814614
10.5677323
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CASE A Passband Ripple: Ap(dB)=0Q.2 i
n W as(aoB) [ A0 Al A2 Y]
AS A6 A7 A8 A9
A1OQ AlY
6 1.0% 25.123% 1.1233288 0.5977654 1.2646219 2.5519704 2.7070499 2.9546646
1.4386640 1.4254890
6.5287683
1.10 32.745 1.2433620 0.44379%54 1.1369987 2.2871543 2.6040269 2.8532345
1.7140833 1,4364984
8.8264550
1.15 38.230 1.3669587 0.3698349 1.0533568 2.1490504 2.5348443 2.7990696
1.9755745 1.4416201
10.9158033
1.20 42.691 1.4950350 0.3250523 0.9938837 2.0593857 2.4856066 2.7634179
2.2359899 1.4451577
12.9526713
1.29% 46 .521 1.6279471 0.2947001 0.9401430 1.9949843 2,.4486008 2.7376250
2.5000000 1.4479053
14.9917591
.7179082
1.30 49.915 1.7658735 0.2726746 0.9141534 1,9458265 2.4196740 2.71790
2.7698611 1.4501480
17.0590037
1.35 $2.982 1.9089166 0.2559343 0.8860015 1.9070797 2.396397% 2.7022747
J3.0468391 1.4520291
19.1687817
1.40 $5.794 2.0571405 0.2427758 0.8628534 1.8754561 2.3772473 2.6895479
3.3317143 1.4%36350
21.3298812
1.45 $8.400 2.2105880 O 2321640 0.8434885 1 8491706 2.36121
] . . " 29 2.678977
3.6250000 1.4550239 577
23.5480505
1.50 60.832 2.3692888 0,2234307 0.8270591 1.8269623 2.3475945 2.6700571
3.9270510 1.4562372
25.8272420
1.70 69.280 3.0569811 0.2000028 0.7806156 1.7644568 2.3089881 2.6450407
$.2271136 1.4598%92
35.6008780
2.00 79.415 4.2481552 O0.1817132 O0.7417136 1.7121687 2.27646%4 2.6242697
7.4641016 1.,4631381
$2.3568408
7 1.0% 33.529 1.1175213 0.3695504 1,0695660 2.1428109 J3.3245665 3.20937%6
1.3083409 3.253933%5 1.4302929
2.7143721
1.10 42 .418 1.2341277 0.2606862 0.8960365 1.8586421 J3.0406415 3.0441817
1.5239435 3.1458781 1.4338423
3.5147693
1.15 48.819 1.3546897 0.2106928 0.7974730 1.7082258 2.8759908 2.9520472
1.7321918 3.0830375 1.4368383
4,2484927
1.20 54.023 1.4798722 0.1812291 0.7320566 1.6100209 2.7644938 2.8899143
1.9413408 3.0403283 1.4392119
4.9666973
1.29 $8.493 1.6099341 0.1616410 0.6849502 1.5394103 2.6827445 2.8442466
2.1544332 3.0089171 1.4411363
5.6874343
1.30 62.452 1.7450051 0.1476352 0.6492369 1.4856778 2.6197740 2.8089345
2.3729509 2.9846625 1,4427314
6.4192876
1.35 66.030 1.8851599 0.1371155 0.6211713 1.4432135 2.5695913 2.7806845
2.5977295 2.9652970 1.4440771%
7.1670237
1.40 69.311 2.0304452 0.1289266 0.598%5193 1.4087273 2.5285860 2.7575191
2.8292857 2.9494499 1.4452282
7.9335602
1.4 72.351 2.1808921 0.1223760 0.5798539 1.3801343 2.4944268 2.7381607
3.0679607 2.9362337 1,4462241
8.7208069
1.50 75.189 2.3365223 0.1170223 0.%642157 {,3560366 2,4655289 2.7217389
J3.3139902 2.9250431 1,.4470939
9.5300781
1.70 85.044 J3.0111362 0.1028357 0.5209585 1.2885723 2.3841169 2.6752420
4.3744890 2.89347%4 1,.44968%6
13.0029293
2.00 96.869 4.1800429 0.0919503 0.4857674 1.2326260 2.3160%32 2.6360088

6.2017764 2.8670495 1.4520239
18 .9610040
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CASE A

Passband Ripp

le: Ap(dB)=0.2
Y]

n Ws As(dB) Ci AO A2 A3 A4
AS A6 AT A8 A9
A1Q AlY
8 1.05 41.932 1.1138641 0.2388528 0.7849042 1.9675277 3.0052423 4.3038357
1.2431181 3.6496641 3.5744266 1.4273964
1.906 1395
11.0466061
1.10 $2.093 1.2282855 ©0.1603007 0.6215698 1.6315232 2.6549006 3.9168437
1.4271032 3.4690300 3.4452275 1.4308869
2.3804113
15.1062239
1.15 59.408 1,3469136 0.1256777 0.5349051 1.4561235 2.4582580 3.7011370
1.6072975 3.3640844 3.3711792 1.4332739
2.8200771
18.7925269
1.20 65.357 1.4702527 0.1058012 0.4796069 1.3433671 2.3272559 3.5568976
1.7895085 3.2925041 3.3209064 1.4351034
3.2528314
22.3835994
1.25 70.464 1.5084994 0.0928363 0.4408518 1.2634068 2.2322085 3.4517441
1.9759013 3.2396494 3.2838885 1.4365715
3.6885364
25.9769795
1.30 74.989 1.7317524 0.0837015 0.4120588 1.2032803 2.1595469 3.3709998
2.1675370 3.1986856 3.2552583 1.4377829
4.1319051
29.6189023
1.35 79.079 1.8700686 0.0769207 0.3897876 1.1562468 2.1019782 3.3067794
2.3650162 3.1658706 3.2323626 1.4388021
4.5855625
33.3349904
1.40 82.828 2.0134836 0.0716933 0.3720414 1.1183856 2.0551581 3.2543753
2.5687116 3.1389388 3.2135992 1.4396724
6.0511190
37.1409040
1.45 86.302 2.1620209 0.0675457 0.3575728 1.0872340 2.0163061 3.2107644
2.7788694 3.1164198 3.1979300 1.4404244
5.5296305
41.0468858
1.60 89.546 2.3156973 0.0641792 0.3455588 1.0611550 1.9835459 3.1738998
2.9956604 3.0973084 3.1846467 1.4410803
6.0218242
45.0599777
1.70 100.809 2.9819909 0.0553671 0.3128444 0.9890381 1.8917906 3.0701794
3.9311886 3.0431611 3.1470912 1.4430313
8.1360237
62.2665524
2.00 114.323 4.1367342 0.0487214 0.2867998 0.9302903 1.8157027 2.9836150
65.5450630 2.9975389 3.1155476 1.4447868
11.7666735
91.7615329
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CASE_A Passband Ripple: Ap(dB)=0.2
n Ws As(dB) AO A1l A2 A3 A4
AS A6 A7 A8 A9
A10 Al
9 1.05 $0.337 1.1114059 0.1474395 0.6077012 1.5350128 3.0707503 4.0651622
1.2054102 65.3546636 4.1045279 3.8912530 1.4263161
1.5942707
3.9936736
1.10 61.768 1.2243475 0.0941359 0.4534645 1.2218941 2.5854017 3.5941700
1.3703136 4.8773739 3.8971627 3.7449822 1.4289340
1.9377187
$5.2992478
1.15 69.998 1.3416657 0.0715925 0.3767408 1.0622578 2.3250217 3.3344584
1.5336053 4.6091965 3.7776426 3.6606138 1.4308030
2.2599957
6.4899114
1.20 76.690 1.4637563 0.0589866 0.3296088 0.9614817 2.1560348 3.1622687
1.6996171 4.4296295 3.6962037 3.6031850 1.4322401
2.5791043
7.6523927
1.25 82.436 1.5907740 0.0509195 0.2974365 0.8910386 2.0356496 3.0375738
1.8699785 4.2987109 3.6360680 3.5608260 1.4333928
2.9015215
8.8171818
1.30 87.526 1.7227963 0.0453186 0.2740028 0.8386852 1.9448872 2.9423347
2.0454918 4.1982069 3.5894504 3.5280229 1.4343429
3.2303598
9.9987492
1.35 92.127 1.8598680 0.0412098 0.2561569 0.7981283 1.8737678 2.8669169
2.2266128 4.1182968 3.5520968 3.5017626 1.4351415
3.5673591
11.2051201
1.40 96.346 2.0020170 0.0380728 0.2421154 0.7657472 1.8164485 2.8056001
2.4136247 4.0531113 3.5214329 3.4802229 1.4358228
3.9135894
12.4412023
1.45 100.253 2.1492622 0.0356040 0.2307867 0.7392904 1.7692440 2.7547302
2.6067151 3.9988809 3.4957879 3.4622217 1.4364110
4.2697534
13.7102067
1.50 103.903 2.3016164 0.0336140 0.2214626 0.7172753 1.7296975 2.7118436
2.8060141 3.9530527 3.4740197 3.4469516 1.4369237
4.,6363361
15.0143415
1.70 116.574 2.9622803 0.0284682 0.1964636 0.6570603 1.6202061 2.5917576
3.6668482 3.8241847 3.4123245 3.4037267 1.4384470
6.2125942
20.6082544
2.00 131.777 4.1074418 0.0246539 0.1769842 0.6087699 1{1.5308670 2.4922106
5.1532091 3.7167229 3.3603194 3.3673578 1.4398154
8.9221914
30.2010593
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CASE_A

Passband Rip

ple: Ap(dB)=0.2
AO A1

As(dB)

Ci

AS
A10

A6
Ald

A2
A7

A3
A8

A4
A9

.05

.20

.25

.30

.35

.40

.45

.50

.70

.00

58.

71

80.

94

105.

109.

114,

118.

132.

149,

742

.443

588

.023

.407

.063

176

863

205

260

338

231

W WwON NNWAN - - DWN - GON - - OQUIN = = SBBEN - - DW= - - WW = = ON = =

a

OODWNN

(2]

. 1096718
. 1814619
.4386640
.5336482
.8596102

.2215638
.3338339
.7140833
.2619424
. 1838025

.3379528
.4860346
.9755745
.9305495
.9230322

.4591581
.6414311
.2359899
.5854918
.5122486

.5853042
.8012990
. 5000000
.2430274
. 1039839

.7164539
.9662686
.7698611
.9108926
.7705353

.8526432
. 1366988
.0468391
.5933849
.5519660

.9938949
.3128131
.3317143
.2931353
.4727614

. 1402240
.4947597
. 6250000
.0118665
.5489356

.29164 11
.6826414
.9270510
.7507642
.7914985

.9483149
.4947482

2271136

.9220243
.5555666

.0866858
.8979715
.4641016
.3634536
.4309671

wo

50

wo

.0952979
.2539320

.057886 1
.6600464

.0427047
.3310586

.0344363
. 1127230

.0292449
.9545632

.0256933
.8337526

.0231184
.7380832

.0211716
.6603017

.0196517
.5957734

.0184351
.5413734

.0153274
.3890580

.0130633
.2628076

oo

(i K]

20

»0

.4249452
.5150114

.3007997
.9306214

.2420648
.6032127

.2070806
.3842005

. 1837196
.2246167

. 1669866
. 1021595

.1544122
.0048280

. 1446255
.9254540

. 1368009
.8594358

. 1304103
.8036580

. 1135073
.6468733

. 1005840
.5162062

F .

.3010209
.5564653

.9859549
.3252397

.8311292
. 1915966

.7358644
. 1004569

.6706487
.0331265

.6227406
.9809148

.5861606
.9390685

.5572535
.9047100

.5338394
.8759705

.5145004
.8515724

.4623025
.7824073

.4212183
.7240872

PN N]

W -

W -

(X

W -

W -

W -

W -

W -

W -

.5479509
.2094022

.0637658
.0456091

.8117448
.9510435

.6512661
.8866047

.5385145
.8390336

.4544174
.8021676

.3890908
.7726372

.3368182
.7484029

.2940306
.7281409

.2583705
.7109465

. 1605578
.6622403

.0817957
.6212182

4.5111760
.4253423

.8128036
.4274881

- W

.4402880
.4290018

-w

. 1987547
.4301626

-w

.0266937
.4310923

-w

.8969450
.4318579

- N

.7952500
.4325008

N

.7132667
.4330490

-

.6457336
.4335219

- N

2.5891435
.4339341

.4323947
.4351574

-n

.3044098
.4362550

- N
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CASE A Passband Ripple: Ap(dB)=0.2
n Ws As(dB) Ci AO Al A2 A3 A4
AS A6 A7 A8 A9
A10 Al
11 1.05 67.147 1.1084015 0.0588238 0.3147439 .9688329 2.3549558 3.9170063
1.1652129 6.2879060 6.5915600 .7754720 5.0092551 4.5277148
1.3488607 1.4246316
1.9760810
5.6021835
1.10 81.118 1.2195217 0.0339932 0.2107303 .7023544 1.8168938 3.1976345
1.3088558 5.3344687 5.8563305 .0751806 4.7537046 4.3467341
1.5834523 1.4264037
2.4791006
7.5378437
1.15 91.177 1.3352275 0.0243268 0.1640182 .5757919 1.5481684 2.8229795
1.4533340 4.8247726 5.4493433 .6829318 4.6059593 4.2421189
1.8085794 1.4276532
2.9446236
9.2991673
1.20 99.356 1.4557817 0.0191990 0.1370701 .4996974 1.3814627 2.5839231
1.6013465 4.4940592 5.1792579 ,4206572 4.5051667 4.1707779
2.0339626 1.4286103
3.4024453
11.0168385
1.25 106.379 1.5812870 0.0160404 0.1194789 .4484188 1.2665321 2.4156440
1.7539211 4.2583764 4.9836095 .2296192 4.4306851 4.1180811
2.2631658 1.4293761
3.8631607
12.7367378
1.30 112.600 1.7117951 0.0139111 0.1070943 .,4113909 1.1820544 2.2899266
: 1.9115674 4.0806020 4.8341615 .0830693 4.3729158 4.0772240
2.4979196 1.4300063
4.3318290
14.4806247
1.35 118.224 1.8473359 0.0123855 0.0979143 .3833693 1.1171987 2.1921344
2.0745762 3.9412352 4.7158136 .9666177 4.3266077 4.0444842
2.7391978 1.4305352
4.8112671
16.2605612
1.40 123.380 1.9879279 0.0112431 0.0908490 .3614267 1.0658029 2.1137912
2.2431285 3.8288619 4.6195939 .8716715 4.2885807 4.0176074
2.9876021 1.4309859
$.3032020
18.0839213
1.45 128.156 2.1335836 0.0103586 0.0852528 .3437901 1.0240741 2.0495981
2.4173448 3.7362811 4.5397693 .7927158 4.2567691 3.9951299
3.2435289 1.4313747
5.8087659
19.9555287
1.50 132.616 2.2843118 0.0096554 0.0807182 .3293188 0.9895368 1.9960506
2.5973085 3.6586917 4.47247414 .7260179 4.2297603 3.9760509
3.5072526 1.4317134
6.3287388
21.8787000
1.70 148.103 2.9380530 0.0078809 0.0688896 .2907156 0.8959680 1.8489347
3.3756369 3.4437245 4.2840561 .5385926 4.1531820 3.9219824
4.6433716 1.4327179
8.5619394
30.1261720
2.00 166.685 4.0714332 0.0066103 0.0600206 .2608334 0.8219214 1.7301912
4.7212543 3.2681414 4.1278862 .3824545 4.0885964 3.8764153
6.5999975 1.4336185
12.3963998

44.,2665611
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CASE A Passband Ripple: Ap(dB)=0.2
n_ Ws As(dB) Ci A A2 A3 A4
AS A6 A7 AB A9
A10 Al
12 1.05 75.552 1.1074426 0.0380209 0.2141733 0.7799309 1.8513539 3.8935451
1.1536336 5.6720708 8.4436649 8.0728833 9.1383480 5.4620920
1.2018984 4.8462938 1.4240811
1.6991591
3.3125181
23.9660912
1.10 90.793 1.2179786 0.0209031 O.1362202 0.5376021 1.3704542 3.0333401
1.2909254 4.6598864 7.1797417 7.1824048 8.3113853 5.1824086
1.4996665 4.6482189 1.4255691
2.0872157
4.3499304
33.0577896
1.15 101.767 1.3331670 0.0145109 0.1027705 0.4271977 1.1380677 2.6020156
1.4297858 4.1307389 6.5040771 6.6892675 7.8484935 5.0206284
1.7009576 4.5336438 1.4266182
2.4494590
5.2979222
41.3060302
1.20 110.689 1.4532283 0.0112084 0.0840164 0.3626087 0.9969545 2.3334912
1.5724303 3.7923904 6.0656038 6.3619662 7.5391117 4.9102282
1.9034206 4.4554717 1.4274210
2.8072245
6.2244021
49.3373729
1.25 118.350 1.5782485 0.0092126 0.0720225 0.3199487 0.9011839 2.1478344
1.7197065 3.5538541 5.7530794 6.1248555 7.3138323 4.8286308
2.1098820 4.3977071 1.4280630
3.1681544
7.1532769
57.3715316
1.30 125.137 1.7082709 0.0078869 0.0637103 0.2896210 0.8316457 2.0110507
1.8720353 3.3754363 5.5173127 5.9437274 7.1410569 4.7653313
2.3217202 4.3529066 1.4285907
3.5359122
8.0959007
65.5126430
1.35 131.272 1.8433207 0.0069482 0.0576258 0.2669563 0.7787848 1.9058342
2.0296574 23.2365171 5.3324658 5.8002929 7.0037981 4.7145879
2.5397132 4.3169993 1.4290345
3.9125428
9.0585736
73.8184125
1.40 136,897 1.9834134 0.0062521 0.0529908 0.2493911 0.7372355 1.8223147
2.1927230 3.1251325 5.1834030 5.6836687 6.8919009 4.6729088
2.7643424 4.2875136 1.4294109
4.2993023
10.0451492
82.3241078
1.45 142.107 2.1285596 0.0057175 0.0493510 0.2353951 0.7037333 1.7544084
2.3613317 3.0338037 5.0605868 5.5869178 6.7988649 4.6380415
2.9959256 4.2628507 1.4297361
4.6970152
11.0581496
91.0527944
1.50 146.973 2.2787664 0.0052954 0.0464233 0.2239959 0.6761680 1.6981360
2.5355530 2.9575752 4.9576507 5.5053527 6.7202830 4.6084366
3.2346828 4.2419134 1.4300194
5.1062498
12.0993095
100.0203299
1.70 163.868 2.9302881 0.0042431 0.0388837 0.1939842 0.6022700 1.5453387
3.2893923 2.7479175 4.6724217 §5.2769794 6.4995146 4.5244875
4.2640673 4.1825618 1.4308595
6.8651328
16.5660270
138.4661013
2.00 184.139 4.0598914 ©0.0035026 0.0333321 0.1711789 0.5446551 1.4240259
4.5932605 2.5784281 4.4394037 5.0876911 6.3156601 4.4536732
6.0382667 4.1325211 1.4316120
9.8873550
24.2272012
204 .3626509
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CASE A Passband Ripple: Ap(dB)=0.5
n Ws As(dB) CH AO Al A2 A3 A4
AS A6 A7 A8 AS
A10 .XA

2 1.05 1.553 1.4386640 1.2743412 0.2751653
1.10 2.354 1.7140833 1.3846530 0.4298725
1.15 3.144 1.9755745 1.4570556 0.5557066
1.20 3.929 2.2359899 1.5067570 0.6609881
1.25 4.702 2.5000000 1.5412040 0.7498065
1.30 5.459 2.7698611 1.5650010 0.8250785
1.35 6.197 3.0468391 1.5812422 0.8891361
1.40 6.914 3.3317143 1.5920793 0.9438940
1.45 7.609 3.6250000 1.5990339 0.9909287
1.50 8.282 3.9270510 1.6031929 1.0315340
1.70 10.758 5.2271136 1.6046247 1.1481760
2.00 13.922 7.4641016 1.5917857 1.2450405

3 1.05 5.558 1.2054102 1.4342459 1.2583916 1.4502589
1.10 8.546 1.3703136 1.2393329 1.3454329 1.3201569
1.15 10.976 1.5336053 1.1325732 1.3945680 1.2687906
1.20 13.057 1.6996171 1.0623317 1.4259842 1.2442453
1.25 14.890 1.8699785 1.0117971 1.4475691 1.2315670
1.30 16.538 2.0454918 0.9734108 1.4631437 1.2248820
1.35 18.041 2.2266128 0.9431534 1.4747961 1.2214739
1.40 19.427 2.4136247 0.9186494 1.4837636 1.2199499
1.45 20.716 2.6067151 0.8983885 1.4908235 1.2195430
1.50 21.923 2.8060141 0.8813571 1.4964875 1.2198085
1.70 26.128 3.6668482 0.8339214 1.5108064 1.2235391
2.00 31.188 5.1532091 0.7948982 1.5207641 1.2299965
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CASE_A Passband Ripple: Ap(dB)=0.5
n Ws As(dB) [] AO A1 A2 A3 A4
AS A6 A7 A8 A9
A10 A1
4 1.05 12.698 1.1536336 0.9382667 1.0876037 2.0210069 1.05997556
3.3125181
1.10 17.604 1.2909254 0.7837391 1.1337351 1.9190199 1.1195652
4.3499304
1.15 21.216 1.4297858 0.6975170 1.1387697 1.8675952 1.1410869
5.2979222
1.20 24.173 1.5724303 0.6412257 1.1344471 1.8363496 1.1522015
6.2244021
1.25 26.719 1.7197065 0.6011810 1.1276450 1.8153028 1.1591360
7.1532769
1.30 28.977 1.8720353 0.5710925 1.1204272 1.8001546 1.1639919
8.0959007
1.35 31.020 2.0296574 0.5476058 1.1134921 1.7887335 1.1676561
9.0585736
1.40 32.894 2.1927230 0.5287467 1.1070699 1.7798206 1.1705638
10.0451492
1.45 34.630 2.3613317 0.5132690 1.1012134 1.7726776 1.1729534
11.0581496
1.50 36.251 2.5355530 0.5003426 1,0959062 1.7668303 1.1749671
12.0993095
1.70 41.882 3.2893923 0.4647665 1.0792600 1.7512856 1.1807044
16.5660270
2.00 48.639 4.5932605 0.4359934 1.0634790 1.7392829 1.1857133
24.2272012
5 1.05 20.886 1.1334220 0.5755864 1.1892888 1.7434526 2.2156188 1.1509280
1.7737385
1.10 27.207 1.2593204 0.4486396 1.1071526 1.6137359 2.1572388 1.1470527
2.1930925
1.15 31.774 1.3881033 0.3853514 1.0504008 1.5497305 2.1185527 1.1486240
2.5834170
1.20 35.490 1.5211268 0.3460426 1.0086291 1.5092841 2.0909583 1.1507504
2.9683674
1.25 38.681 1.6589139 0.3188948 0.9764311 1.4806751 2.0701926 1.1527553
3.3563960
1.30 41.509 1.8017262 0.2989045 0.9507846 1,4590822 2.0539626 1.1545306
3.7515494
1.35 44,065 1.9497131 0.2835317 0.9298506 1,4420814 2.0409164 1.1560813
4.1560845
1.40 46.409 2.1029685 0.2713306 0.9124353 1.4282914 2.0301998 1.1574354
4.5713865
1.45 48.580 2.2615546 0.2614106 0.8977248 1.4168549 2.0212435 1.1586225
4.,9983644
1.50 50.607 2.4255147 0.2531899 0.8851420 1.4072055 2.0136517 1.1596687
5.4376446
1.70 57.646 3.1356145 0.2308646 0.8490564 1.3800759 1.9922283 1.1628249
7.3252003
2.00 66.093 4.3649509 0.2131324 0.8182289 1.3573603 1.9743288 1.1657085
10.5677323
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TCASE A Passband Ripple: ‘9(05)'2;5 o %) Y]
n T As(aB) Ci :g R a7 A8 A9
A1Q Al
6 1.05 29.2%9 1.1233258 0.2848186 O.8787979 1.944735) 2.0199498 2.5676585
1.4386640 1.1335648
6.5287683
1.10  26.875% 1.2433620 0.2855505 O0.7745664 1.7349336 1.9243965 2.4670532
1.7140833 1.1391520
8.8264550
1.15 42,361 1.3669587 0.2379344 O.7108565 1.6227515 1.8647354 2,4109086
1.9755745 1.1420389
10.9158033
1.20  46.822 1.4950350 0.2091171 0.6668400 1.5491044 1.8230556 2.3731641
2.2359899 1,1440986
12.9526713
1.25  50.652 1.6279471 0.1895687 0.6342712 1.4959235 1.7919376 2 3455031
2.5000000 1.1457150
14.9917591 »
1.20  54.046 1.7658735 0.1754184 0.6090779 1.4553064 1.76767%1 2.3241677
2.7698611 1,1470387
17.0590037
1.35  $7.113 1.9089166 0.1646488 0.5889666 1.4231042 1.7481682 2.3071351
3.0468391 1,1481498
19.1687817
1.40 §9.926 2.0571405 0.156183% 0.5725279 1.3968781 1.7321205 2.2931935
3.3317143 1.1490984
21.3298812
1.45 62,531 2.2105880 0.1493566 0.5588399 1.3750789 1.7186798 2.2815615
3.6250000 1.1499183
23.5480505
1.50 64.964 2.3692888 0.1437382 0.5472705 1.3566654 1.7072590 2.2717076
3.8270%10 1,1506341
25.8272420
1.70  73.411 J.0569811 0.1286665 0.5147692 1.3048925 1.6748422 2.2438802
5.2271136 1.1527679
35.6008780 ,
2.00 83.%547 4.2481552 0.1169004 0.4877616 1.2616803 1.6474713 2.2205432
7.4641016 1, 15469582
$2.3568408
7 1.08 37.689 11175213 0.2296693 0.7657059 1.4938562 2.6411736 2.4021563
1.3083409 2.8777246 1.1349000
2.7143721
1.10 46,549 1.2341277 0.162012% 0.63091%8 1,2904968 2.3898599 2.2709106
1.5239435 2.7650045 1.1371904
3.5147693
1.15 82,950 1.3546897  0.1309420 0.5568938 1.1817489 2.2467656 2.1962963
1.7321918 2.6995871 1. 1390036
4.2484927
1.20 88,155 1.4798722  0.1126308 0.5085661 1.1105747 2.1508642 2.1458183
1.9413408 2.6549964 1.1404245
4.9666973
1.25  62.624 1.6099341  0.1004571 0.4741169 1.0593889 2.0803121 2.1085139
2.1544332 2.6220941 1.1415719
$5.6874343
1.30  66.583 }.7450051 0.0917526 0.4481824 1.0204607 2.0263403 2.079¢089
2.3729509 2.5966120 1.1425209
6.4192876
1.39 70.162 1.8851599 0.08521%0 0.4279069 0.9897227 1.9834116 2.0564469
2.5977295 2.%5762130 1.1433202
7.16870237
1.40 73.443 2.0304452 0.0801257 0.4116078 0.9647832 1.9483859 2.0374310
2.8292857 2.5594819 1.1440033
7.9335602
1.4%  76.482 2.1808921 0.0760546 0.3962199 0.9441249 1.9192432 2.0215249
3.0679607 2.5455004 1.1445938
8.7208069
1.%0 79.321% 2.3365223 0.0727274 0.3870326 0.9267299 1.8946140 2.0080209
3.3139902 2.5336409 1.1451090
9.830078 1
1.70 e9.176 3.0111362 0.0639107 0.3%62222 0.8781179 1.8253509 1.969732%
4.3744590 2.5000758 1.1466425
13.0029293
2.00 101.001 4.1800429  0.0571455 0.3312996 0.8379201 1.7675875 1.9374359
6.2017764 2.4718417 1.1480235

18.96 10048
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CASE A Passband Ripple: Ap(dB)=0.5
n Ws As(dB) CH AO Al A2 A3 A4
AS A6 A7 A8 A9
A10 Al
8 1.05 46.063 1.1138641 0.1536626 0.5248517 1.4457610 2.1472921 3.4889092
1.2431181 2.7569616 3.1974335 1.1333480
1.906 1395
11.046606 1
1.10 56.224 1.2282855 0.1031254 0.4110314 1.1897451 1.8838408 3.1506143
1.4271032 2.6105749 3.0660213 1.1354116
2.3804113
15.1062239
1.15 63.540 1.3469136 0.0808514 0.3517603 1.0562502 1.7372686 2.9620853
1.6072975 2.5255998 2.9902250 1{.1368364
2.8200771
18.7925269
1.20 69.488 1.4702527 0.0680644 0.3142936 0.9706912 1.6400063 2.8362218
1.7895085 2.4675808 2.9385809 1.1379281
3.2528314
22.3835994
1.25 74.595 1.5984994 0.0597237 0.2881893 0.9101981 1.5696121 2.7446082
1.9759013 2.4246941 2.9004542 1.1388031
3.6885364
25.9769795
1.30 79.120 1.7317524 0.0538471 0.2688744 0.8648301 1.5158933 2.6743561
2.1675370 2.3914250 2.8709057 1.1395244
4.1319051
29.6189023
1.35 83.210 1.8700686 0.0494849 0.2539800 0.8294224 1.4733920 2.6185456
2.3650162 2.3647532 2.8472357 1.1401308
4.5855625
33.3349904
1.40 86.960 2.0134836 0.0461220 0.2421399 0.8009761 1.4388655 2.5730490
2.5687116 2.3428490 2.8278098 1.1406482
5.0511190
37.1409040
1.45 90.434 2.1620209 0.0434537 0.2325049 0.7776110 1.4102424 2.5352189
2.7788694 2.3245235 2.8115676 1{.1410950
5.5296305
41.0468858
1.50 93.677 2.3156973 0.0412880 0.2245169 0.7580798 1.3861270 2.5032645
2.9956604 2.3089636 2.7977839 {.1414845
6.0218242
45.0599777
1.70 104.940 2.9819909 0.0356190 0.2028221 0.7042167 1.3186843 2.4134808
3.9311886 2.2648401 2.7587369 1.1426419
8.1360237
62.2665524
2.00 118.455 4.1367342 0.0313436 0.1856096 0.6605099 1.2628761 2.3386932
5.5450630 2.2276179 2.7258475 1,1436821
11.7666735
91.7615329
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CASE A Passband Ripple: Ap(dB)=0.5
n Ws As(dB) Ci AO Al A2 A3 Ad
AS A6 AT A8 A9
Al10 A1
9 1.05 54 .468 1.1114059 0.0916312 0.4220386 1.0470949 2.3312783 2.9404872
1.2054102 4.4246702 3.1180976 3.5155929 1.1326403
1.5942707
3.9936736
1.10 65.899 1.2243475 0.0585039 0.3115091 0.8287238 1.8445146 2.5865819
1.3703136 3.9996323 2.9515848 3.3672873 1.1342152
1.9377187
5.2992478
1.15 74.129 1.3416657 0.0444935 0.2573780 0.7176756 1.7389835 2.3916898
1.5336053 3.7618511 2.8553529 3.2815083 1.1353338
2.2599957
6.4899114
1.20 80.821 1.4637563 0.0366592 0.2243915 0.6477743 1.6063085 2.2626803
1.6996171 3.6030352 2.7896913 3.2229960 1.1361924
2.5791043
7.6523927
1.25 86.567 1.5907740 0.0316456 0.2019906 0.5990341 1.5121463 2.1693818
1.8699785 3.4874533 2.7411595 3.1797669 1.1368801
2.9015215
8.8171818
1.30 91.657 1.7227963 0.0281647 0.1857334 0.5628855 1.4413577 2.0982031
2.0454918 3.3988464 2.7035100 3.1462455 1.1374465
3.2303598
9.9987492
1.35 96.259 1.8598680 0.0256112 0.1733865 0.5349306 1.3860162 2.0418918
2.2266128 3.3284747 2.6733247 3.1193806 1.1379223
3.5673591
11.2051201
1.40 100.477 2.0020170 0.0236616 0.1636924 0.5126439 1.3414975 1.9961461
2.4136247 3.2711237 2.6485336 3.0973246 1.1383279
3.9135894
12.4412023
1.45 104.385 2.1492622 0.0221273 0.1558845 0.4944576 1.3048929 1.9582206
2.6067151 3.2234487 2.6277918 3.0788772 1.1386780
4.2697534
13.7102067
1.50 108.034 2.3016164 0.0208905 O0.1494673 0.4793408 1.2742681 1.9262663
2.8060141 3.1831875 2.6101795 3.0632179 1.1389830
4.6363361
15.01434 15
1.70 120.705 2.9622803 0.0176925 0.1323029 0.4380739 1{.1B896838 1.8368903
3.6668482 3.0701124 2.5602323 3.0188346 1.1398885
6.2125942
20.6082544
2.00 135.909 4.1074418 0.0153220 0.1189705 0.4050700 1.1209028 1.7629183
5.1532091 2.9759831 2.5180937 2.9814230 1.1407011
8.9221914
30.2010593
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CASE A Passband Ripple: Ap(dB)=0.5
n Ws As(dB) Ci AO A1 A2 A3 A4
AS A6 A7 A8 A9
A10O Al
11 1.05 71.278 1.1084015 0.0365580 0.2149115 0.6506114 1.7370295 2.7670463
1.1652129 4.9769612 4.8594749 6.6080441 3.8381548 4.1532085
1.3488607 1.1316169
1.9760810
5.6021835
1.10 85.249 1.2195217 0.0211262 0.1427344 0.4689314 1.3286904 2.2463529
1.3088558 4.1883517 4.2993241 5,8732342 3.6336257 3.9709018
1.5834523 1.1326794
2.4791006
7.5378437
1.15 95,309 1.3352275 0.0151187 0.1106375 0.3830569 1.1263931 1.9762607
1.4533340 3.7693607 3.9898396 5.6188055 3.5152387 3.8653507
1.8085794 1.1334272
2.9446236
9.2991673
1.20 103.487 1.4557817 0.0119319 0.0922169 0.3316026 1.0015192 1.8044052
1.6013465 3.4985813 3.7847360 5.3823185 3.4344153 3.7932915
2.0339626 1.1339994
3.4024453
11.0168385
1.25 110.510 1.5812870 0.0099689 0.0802327 0.2970172 0.9157352 1.6836853
1.7539211 3.3061741 3.6363132 5.2103322 3.3746584 3.7400192
2.2631658 1.1344569
3.8631607
12.7367378
1.30 116.732 1.7117951 0.0086455 0.0718159 0.2720933 0.8528537 1.5936478
1.9115674 3.1613728 3.5230322 5.0785580 3.3282910 3.6986881
2.4979196 1.1348331
4,3318290
14.4806247
1.35 122.355 1.8473359 0.0076974 0.0655883 0.2532617 0.8046836 1.5237044
2.0745762 3.0480642 3.4333855 4.9739506 3.2911105 3.6655500
2.7391978 1.1351488
4.8112671
16.2605612
1.40 127.511 1.9879279 0.0069874 0.0608021 0.2385349 0.7665791 1.4677341
2.2431285 2.9568412 3.3605420 4.8887311 3.2605706 3.6383336
2.9876021 1.1354176
5.3032020
18.0839213
1.45 132.287 2.1335836 0.0064377 0.0570154 0.2267110 0.7356881 1.4219165
2.4173448 2.8817819 3.3001396 4.8179127 3.2350166 3.6155630
3.2435289 1.1356495
5.8087659
19.9555287
1.50 136.748 2.2843118 0.0060007 0.0539501 0.2170182 0.7101537 1.3837282
2.5973085 2.8189458 3.2492393 4.7581242 3.2133165 3.5962285
3.5072526 1.1358514
6.3287388
21.8787000
1.70 152.234 2.9380530 0.0048978 0.0459668 0.1912042 0.6411318 1.2789628
3.3756369 2.6451963 3.1068330 4.5902929 3.1517688 3.5414014
4.6433716 1.1364500
8.5619394
30.1261720
2.00 170.816 4.0714332 0.0041082 0.0399938 0.1712673 0.5866834 1.1945764
4.7212543 2.5036720 2.9889272 4.4506865 3.0998348 3.4951533
6.5999975 1.1369863
12.,3963998
44,2665611
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CASE_A Passband Ripple: Ap(dB)=0.5
n ws As(dB) CH AO Al A2 A3 A4
AS A6 A7 A8 A9
A10 Ald
12 1.10 94 .924 1.2179786 0.0134475 0.0879091 0.3758949 0.9324798 2.2684187
1.2909254 3.3127631 5.7303689 5.3107824 7.0973938 3.9748408
1.4996665 4.2730142 1.1321829
2.0872157
4.3499304
33.0577896
1.15 105.898 1.3331670 0.0093352 0.0661231 0.2973831 0.7715771 1.9360871
1.4297858 2.9271138 5.1664253 4.9341067 6.6759825 3.8453763
1.7009576 4.1576458 1.1328034
2.4494590
5.2979222
41.3060302
1.20 114.820 1.4532283 0.0072106 0.0539529 0.2516560 0.6742069 1.7301404
1.5724303 2.6811528 4.8018184 4.6844281 6.3949084 3.7569998
1.9034206 4.0788741 1.1332853
2.8072245
6.2244021
49,3373729
1.25 122.482 1.5782485 0.0059267 0.0461880 0.2215504 0.6082854 1.5882218
1.7197065 2.5080667 4.5426394 4.5037002 6.1905329 3.6916395
2.1098820 4.0206245 1.1336661
3.1681544
7.1532769
57.3715316
1.30 129.269 1.7082709 0.0050738 0.0408158 0.2002002 0.5605122 1.4839352
1.8720353 2.3787994 4.3475392 4.3657568 6.0339823 3.6409329
2.3217202 3.9754299 1.1339832
3.5359122
8.0959007
65.5126430
1.35 135.404 1.8433207 0.0044699 0.0368883 0.1842752 0.5242507 1.4038799
2.0296574 2.2782634 4.1948285 4.2565710 5.9097176 3.6002611
2.5397132 3.9391864 1.1342460
3.9125428
9.0585736
73.8184125
1.40 141.028 1.9834134 0.0040221 0.0338996 0.1719529 0.4957849 1.3404435
2.1927230 2.1977378 4.0718614 4.1678471 5.8085006 3.5668562
2.7643424 3.9094182 1.1344711
4.2993023
10.0451492
82.3241078
1.45 146.239 2.1285596 0.0036782 0.0315544 0.1621472 0.4728561 1.2889395
2.3613317 2.1317660 3.9706655 4.0942715 5.7243977 3.5389042
2.9959256 3.8845105 1.1346652
4.6970152
11.0581496
91.0527944
1.50 151.105 2.2787664 0.0034066 0.0296693 0.1541697 0.4540075 1.2463118
2.5355530 2.0767425 3.8859382 4.0322696 5.6534031 3.5151701
3.2346828 3.8633611 1.1348352
5.1062498
12.,0993095
100.0203299
1.70 167.999 2.9302881 0.0027297 0.0248202 0.1332066 0.4035561 1.1308135
3.2893923 1.9255966 3.6515860 3.8587736 5.4541408 3.4478386
4.2640673 3.8033753 1.1353352
6.8651328
16.5660270
138.4661013
2.00 188.270 4.0598914 0.0022533 0.0212551 0.1173193 0.3643082 1.0393931
4.5932605 1.8036320 3.4606245 3.7151085 5.2884326 3.3910234
6.0382667 3.7527671 1.1357837
9.8873550
24.2272012
204 .3626509
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CASE A Passband Ripple: Ap(dB)=1.0
N Ws As(dB) Al A2 A4
AS A6 A7 A9
A0 Al

2 1.05 2.816 1.4386640 1.1672218 0.3141664
1.10 4.025 1.7140833 1.2099342 0.4582576
1.15 5.126 1.9755745 1.2286108 0.5619915
1.20 6.150 2.2359899 1.2358199 0.6411310
1.25 7.112 2.5000000 1.2369152 0.7033182
1.30 8.018 2.7698611 1.2346478 0.7532000
1.35 8.875 3.0468391 1.,2305468 0.7938715
1.40 9.687 3.3317143 1.2254971 0.8274948
1.45 10.459 3.6250000 1.2200214 0.8556278
1.50 11.194 3.9270510 1.2144311 0.8794183
1.70 13.828 5.2271136 1.1936113 0.9456448
2.00 17.095 7.4641016 1.1700773 0.9989416

3 1.05 8.134 1.2054102 0.9845755 1.1629654 1{.0788121
1.10 11.480 1.3703136 0.8507724 1.2018049 1.0114629
1.15 14.057 1.5336053 0.7774844 1,2202596 0.9863258
1.20 16.209 1.6996171 0.7292653 1.2304325 0.9749216
1.25 18.082 1.8699785 0.6945745 1.2364721 0.9694150
1.30 19.754 2.0454918 0.6682233 1.2402089 0.9668112
1.35 21.272 2.2266128 0.6474523 1.2425703 0.9657522
1.40 22.668 2.4136247 0.6306308 1.2440697 0.9655533
1.45 23.964 2.6067151 0.6167222 1.2450101 0.9658434
1.50 25.176 2.8060141 0.6050306 1.2455787 0.9664113
1.70 29.390 3.6668482 0.5724671 1.2460099 0.9695915
2.00 34.454 5.1532091 0.5456786 1.2449721 0.9740259
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CASE A Passband Ripple: Ap(dB)=1.0
n_Ws As(dB) ci AO Y] A2 A3 Y]
AS A6 A7 A8 A9
A10 Al
4 1.05 15.840 1.1536336 0.6921654 0.8610366 1.7548054 0.8757772
3.3125181
1.10 20.832 1.2909254 0.5725316 0.8679778 1.6637303 0.9074267
4.2499304
1.15  24.467 1.4297858 0.5082176 0.8593383 1.6167996 0.9190801
5.2979222
1.20 27.432 1.5724303 0.4667410 0.8489719 1.5872188 0.9252886
6.2244021
1.25 29.982 1.7197065 0.4373964 0.8392294 1.5665716 0.9292753
7.1532769
1,30 92.242 1.8720353 0.4154103 0.8305487 1.5512280 0.9321325
8.0959007
1.35 34.286 2.0296574 0.3982761 0.8229227 1.5393320 0.9343268
9.0585736
1.40 36.160 2.1927230 0.3845316 0.8162370 1.5298168 0.9360908
10.0451492
1.45 37.897 2.3613317 0.3732587 0.8103617 1.5220252 0.9375541
11.0581496
1.50 39.518 2.5355530 0.3638481 0.8051778 1.5155253 0.9387957
12.0993095
1.70 45.149 3.2893923 0.3379618 0.7895441 1.4976354 0.9423649
16.5660270
2.00 51.906 4.5932605 0.3170348 0.7753381 1.4831116 0.9455027
24.2272012
5 1.05 24.135 1.1334220 0.3951263 0.9765996 1.3156878 1.9993536 0.9212833
1.7737385
1.10 30.470 1.2593204 0.3079804 0.8917965 1.2198990 1.9296353 0.9200924
2.1930925
1.15  35.040 1.3881033 0.2645345 0.8379581 1.1705453 1.8864348 0.9214097
2.5834170
1.20 38.757 1.5211268 0.2375500 0.7997737 1.1386033 1.8562533 0.9228818
2.9683674
1.25 41.949 1.6589139 0.2189136 0.7709714 1.1156707 1.8337219 0.9242125
3.3563960
1.30 44.776 1.8017262 0.2051908 0.7483578 1.0981893 1.8161649 0.9253710
3.7515494
1.35  47.333 1.9497131 0.1946378 0.7300898 1.0843297 1.8020627 0.9263742
4.1560845
1.40 49.676 2.1029685 0.1862620 0.7150111 1.0730308 1.7904744 0.9272457
4.5713865
1.45 51.847 2.2615546 0.1794521 0.7023524 1.0636251 1.7807806 0.9280073
4,9983644
1.50 53.875 2.4255147 0.1738088 0.6915782 1.0556665 1.7725538 0.9286769
5.4376446
1.70 60.914 3.1356145 0.1584830 0.6609332 1.0331949 1.7492666 0.9306907
7.3252003
2.00 69.360 4.3649509 0.1463103 0.6350259 1.0142939 1.7296971 0.9325243
10.5677323
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CASE A Passband Ripple: Ap(dB)=1.0
n Ws As(oB) [ AO X A2 A3 Ad
AS A6 AT A8 A9
A1Q AtY
6 1.08 32.523 |.|§33258 0.2799823 O0.6469184 1,6088246 1.5601135 2.3367141
1.4386640 0.9121807
6.5287683
1.10 40.142 1.2433620 0.2076500 0.5637872 1.4288584 1.4784YdY 2.2904UVD
1.7140833 0.9154935
8.8264550
1.15 45.628 1.2669587 0.1730172 0.5145667 1,3315274 1.4288311 2.1791221
1.9755748 0.9173044
10.9158033
1.20 $50.089 1,4950350 O0.1520609 0.4810447 1.2673732 1.3943788 2.1404467
2.2359899 0.9186163
12.9526713
1.25 $3.920 1.6279471 0.1378602 0.4%56452) 1.2209819 1.3687244 2.1119709
2.5000000 0.9196505
14.9917591
1.30 $7.313 1.765873%5 0.1275561 0.4375391 1.1855394 1,3487429 2.0899360
2.7698611 0.9204984
17.0590037
1.3% 60.381 1.9089166 0.1197248 0.4225047 {.15744
. § . ) 53 1.332684 5
3.0468391 0.9212103 68431 120723022
19.1687817
1.40 63.193 2.0571405 0.1135692 0.4102555 1.1345748 1.3194750 2.0578406
3.3317143 0.9218179
21.3298812
1.45 65.798 2.2105880 0.1086050 0.4000820 1.1155750 1.3084110 2.0457554
3.6250000 0.8223429
23.%5480505
1.50 6€8.231 2.3692888 0.1045196 0.3915010 1.0995354 1.2990086 2.03%5039
3.9270%10 0.9228010
25.8272420
1.70 76.678 3.0569811 0.0935601 0.3674785 1.0544955 1.2723113 2.0064831
$.2271136 0.924165S
35.6008780
2.00 86.814 4.24815%52 0.0850044 0.3476058 1.0169868 1.2497545 1.9820616
7.4641016 0.9253962
$2.3568408
7 1.05 40.926 1.1175213 0.157662% 0.6017573 1.1064552 2.2500867 1.8620958
1.3083409 2.6810128 0.912580%
2.7143721
1.10 49 .816 1.2341277 0.1112174 0.4903824 0.9529513 2.,0209395 1.7563342
1.5239435 2.5363%599 0.9141089
3.51476923
1.15 56.218 1.3546897 0.0898885 0.4304293 0.8705229 1.8917367 1.6958418
1.7321918 2.4698417 0.9152853
4.2484927
1.20 61.422 1.4798722 0.0773183 0.3916809 0.8165456 1,8052552 1.6546732
1.9413408 2.4244421 0.9162023
4.9666973
1.2% 65.891 1.6099341 0.0689614 0.3642358 O0.7777427 1.7422699 1.6242692
2.1544332 2.3908983 0.9169412
$5.687434)
1.30 69.851 1.7450051 0.0629861 0.3436663 0.7482520 1.6939719 1.6006880
2.3729509 2.3648886 O0.9175515
6.4182876
1.35 73.429 1.8851599 0.0584980 0.3276387 0.7249830 1.6556109 1.5817821
2.5977295 2.3440458 0.9180652
7.1670237
1.40 76.710 2.03044%2 0.0550044 0.3147878 O.7061172 1.6243480 1.566253%
2.8292857 2.3269357 0.9185039
7.9335602
1.45 79.750 2.1808921 0.0522097 0.30425%42 0.6905005 1.5983606 1.5532597
3.0679607 2.3126263 0.9188829
8.7208069
1.50 82.588 2.3365223 0.04992%6 0.2954669 O0.6773588 {.5764156 1.5422248
3.3139902 2.3004806 0.9192138
9.530078 ¢
1.70 92.443 3.0111362 0.0438731 0.2713360 0.6406775 1.5147893 1.5109222
4.,3744%90 2.2660623 0.9201967
13.0029293
2.00 104,266 4.1800420 0.0392290 0.2518902 0.6104007 1.4634976 1.4845000
€.2017764 2.2370580 0.9210811

18.9610048
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CASE A Passband Ripple: Ap(dB)=1.0
n Ws As(dB) ci AO [Y] A2 A3 A4
AS A6 A7 A8 A9
A10 Al
8 1.05 49,331 1.1138641 0.1117368 0.3777362 .1632875 1.6150706 3.0212152
1.2431181 2.1493230 2.9705605 .9116280
1.906 1395
11.0466061
1.10 59.491 1.2282855 0.0749879 0.2938214 .951566 1 1.4108347 2.7125274
1.4271032 2.0304235 2.8381612 .9129534
2.3804113
15.1062239
1.15 66.807 1.3469136 0.0587913 0.2505912 .B414452 1.2977554 2.5407814
1.6072975 1.9614215 2.7616023 .9138720
2.8200771
18.7925269
1.20 72.755 1.4702527 0.0494932 0.2234140 .7710675 1.2228936 2.4263226
1.7895085 1.9142874 2.7093634 .9145755
3.2528314
22.3835994
1.25 77.863 1.5984994 0.0434282 0.2045447 ,7214309 1.1687948 2.3431315
1.9759013 1.8794312 2.6707571 .9151391
3.6885364
25.976979%5
1.30 82,388 1.7317524 0.0391551 0.1906173 .6842823 1.1275582 2.2794146
2.1675370 1.8523815 2.6408123 .9156033
4,1319051
29.6189023
1.35 86.478 1.8700686 0.0359831 0.1798971 .6553404 1.0949620 2.2288462
2.3650162 1.8306892 2.6168084 .9159934
4.5855625
33.3349904
1.40 90.227 2.0134836 0.0335377 0.1713874 .6321233 1.0685016 2.1876576
2.5687116 1.8128698 2.5970974 .9163261
5.0511190
37.1409040
1.45 93.701 2.1620209 0.0315975 0.1644704 .6130777 1.0465790 2.1534341
2.7788694 1.7979584 2.5806086 .9166133
5.5296305
41.0468858
1.50 96.945 2.3156973 0.0300227 0.1587413 .5971747 1.0281189 2.1245440
2.9956604 1.7852950 2.5666098 .9168636
6.0218242
45.0599777
1.70 108.208 2.9819909 0.0259004 O.1432062 .5534048 0.9765419 2.0434616
3.9311886 1.7493731 2.5269227 .9176069
8.1360237
62.2665524
2.00 121.722 4.1367342 0.0227916 0.1309067 .5179885 0.9339212 1.9760297
5.5450630 1.7190558 2.4934570 .9182744
11.7666735
91.7615329
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CASE A Passband Ripple: Ap(dB)=1.0
n Ws As(dB) ] AO A A2 A3 [Y]
AS A6 A7 A8 AQ
A10 /XKl
9 1.05 57.736 1.1114059 0.0629026 0.3248769 0.7644661 1.9224738 2.2301505
1.2054102 3.8865837 2.4398958 3.2892844 0.9111509
1.5942707
3.9936736
1.10 69.167 1.2243475 0.0401615 0.2379754 0.6027271 1.5925974 1.9553030
1.3703136 3.4938833 2.3051746 3.1400958 0.9121705
1.9377187
5.2992478
1.15  77.397 1.3416657 0.0305437 0.1958555 0.5206531 1.4184474 1.8041339
1.5336053 3.2748971 2.2272244 3.0537040 0.9128926
2.2599957
6.4899114
1.20 84.089 1.4637563 0.0251657 0.1703284 0.4690942 1.3064655 1.7041822
1.6996171 3.1289227 2.1740050 2.9947217 0.9134463
2.5791043
7.6523927
1.25 89.835 1.5907740 0.0217239 0.1530541 0.4332033 1.2272085 1.6319661
1.8699785 93.0228391 2.1346535 2.9511158 0.9138895
2.9015215
8.8171818
1.30 94.925 1.7227963 0.0193344 0.1405489 0.4066207 1.1677511 1.5769138
2.0454918 2.9416047 2.1041164 2.9172837 0.9142543
3.2303598
9.9987492
1.35 99.526 41.8598680 0.0175815 0.1310696 0.3860867 1.1213468 1.5333885
2.2266128 2.8771469 2.0796277 2.8901577 0.9145606
3.5673591
11.2051201
1.40 103.745 2.0020170 0.0162431 0.1236379 0.3697317 1.0840696 1.4980489
2.4136247 2.8246551 2.0595111 2.8678788 0.9148217
3.9135894
12.4412023
1.45 107.652 2.1492622 0.0151899 0.1176595 0.3563965 1.0534551 1.4687642
2.6067151 2.7810472 2.0426776 2.8492389 0.9150469
4.2697534
13.7102067
1.50 111.302 2.3016164 0.0143409 0.1127507 0.3453197 1.0278674 1.4441002
2.8060141 2.7442409 2.0283819 2.8334117 0.9152431
4.6363361
15.0143415
1.70 123.972 2.9622803 0.0121455 0.0996430 0.3151188 0.9573217 1.3751655
3.6668482 2.6409706 1.9878303 2.7885298 0.9158253
6.2125942
20.6082544
2.00 139.176 4.1074418 0.0105182 0.0894842 0.2910072 0.9001002 1.3181714
5.1532091 2.5551227 1.9536068 2.7506699 0.9163475
8.9221914
30.2010593
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CASE A Passband Ripple: Ap(dB)=1.0
n Ws As(dB) [}] AO Al A2 A3 A4
AS A6 A7 A8 A9
A10 Al
10 1.05 66.141 1.1096718 0.0445798 O.1984461 0.7365633 1.3133951 2.9395319
1.1814619 2.9338894 4.8557784 2.7297718 3.6083282 0.9107669
1.4386640
2.5336482
16.8596 102
1.10 78.842 1.2215638 0.0270788 0.1387188 0.5504932 1.0527659 2.4485571
1.3338339 2.5821804 4.3670822 2.5798651 3.4422520 0.9115982
1.7140833
3.2619424
23.1838025
1.15 87.987 1.3379528 0.0199770 O0.1109209 0.4600760 0.9184151 2.1894412
1.4860346 2.3881835 4.0948427 2.4930517 3.3460589 0.9121829
1.9755745
3.9305495
28.9230322
1.20 95.422 1.4591581 0.0161091 0.0945052 0.4048952 0.8333603 2.0226690
1.6414311 2.2597866 3.9134468 2.4337686 3.2803691 0.9126304
2.2359899
4.,5854918
34.5122486
1.25 101.806 1.5853042 0.0136806 0.0836039 0.3672952 0.7738498 1.9045187
1.8012990 2.1669667 3.7816581 2.3899294 3.2317947 0.9129883
2.5000000
5.2430274
40. 1039839
1.30 107.462 1.7164539 0.0120192 0.0758261 0.3399065 0.7296059 1.8158077
1.9662686 2.0961809 3.6807617 2.3559083 3.1941017 0.9132827
2.7698611
5.9108926
45.7705353
1.35 112.575 1.8526432 0.0108146 0.0699985 0.3190319 0.6953262 1.7465204
2.1366988 2.0402000 3.6007163 2.3286246 3.1638760 0.9135296
3.0468391
6.5933849
51.5519660
1.40 117.262 1.9938949 0.00S9039 0.0654734 0.3025888 0.6679552 1.6908251
2.3128131 1.9947371 3.5355401 2.3062117 3.1390486 0.9137400
3.3317143
7.2931353
57.4727614
1.45 121.604 2.1402240 0.0091929 0.0618622 0.2893059 0.6455912 1.6450587
2.4947597 1.9570564 3.4814016 2.2874563 3.1182745 0.9139215
3.6250000
8.0118665
63.5489356
1.50 125.658 2.2916411 0.0086238 0.0589175 0.2783599 0.6269813 1.6067885
2.6826414 1.9253160 3.4357120 2.2715284 3.1006337 0.9140795
3.9270510
8.7507642
69.7914985
1.70 139.737 2.9483149 0.0071701 0.0511487 0.2489342 0.5760765 1.5011815
3.4947482 1.8365783 3.3075429 2.2263464 3.0506011 0.9145481
5.2271136
11.9220243
96.5555666
2.00 156.630 4.0866858 0.0061109 0.0452297 0.2259031 0.5352454 1.4154084
4.8979715 1.7631824 3.2010276 2.1882147 3.0083872 0.9149680
7.4641016
17.3634536
142.4309671
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CASE_A Passband Ripple: Ap(dB)=1.0
n  Ws As(dB) ] AO Al A2 A3 A4
AS A6 AT A8 A9
A10 Al
11 1.05 74.546 1.1084015 0.0250962 0.1634612 0.4701784 1.4024273 2.0670679
1.1652129 4.2380768 3.7313045 5.9265000 3.0198280 3.9274214
1.3488607 0.9104837
1.9760810
$5.602183%
1.10 88.517 1.2195217 0.0145026 0.1079371 0.3375975 1.0659039 1.6720948
1.3088558 3.5453465 3.2923844 5.3317998 2.8546170 3.7445363
1.5834523 0.9111705
2.4791006
7.5378437
1.15 98.576 1.3352275 0.0103786 0.0834152 0.2751332 0.9001731 1.4677603
1.4533340 3.1789762 3.0501952 5.0005746 2.7589357 3.6385779
1.8085794 0.9116533
2.9446236
9.2991673
1.20 106.755 1.4557817 0.0081909 0.0693938 0.2377899 0.7982482 1.3379823
1.6013465 2,9429054 2.8898359 4.7799250 2.6935916 3.5662066
2.0339626 0.9120224
3.4024453
11.0168385
1.25 113.778 1.5812870 0.0068434 0.0602936 0.2127311 0.7284148 1.2469441
1.7539211 2.7755264 2.7738724 4.6196472 2.6452678 3.5126846
2.2631658 0.9123175
3.8631607
12.7367378
1.30 119.999 1.7117951 0.0059350 0.0539132 0.1946957 0.6773298 1.1791170
1.9115674 2.6497744 2.6854140 4.4969582 2.6077650 3.4711479
2.4979196 0.9125600
4,3318290
14.4806247
1.35 125.623 1.8473359 0.0052841 0.0491986 0.1810831 0.6382599 1.1264730
2.0745762 2.5515069 2.6154427 4.3996365 2.5776884 3.4378372
2.7391978 0.9127634
4.8112671
16.2605612
1.40 130.779 1.9879279 0.0047967 0.0455789 O0.1704465 0.6073954 1.0843765
2.2431285 2.4724827 2.5586081 4.3204017 2.5529807 3.4104737
2.9876021 0.9129367
$.3032020
18.0839213
1.45 135.555 2.1335836 0.0044193 0.0427175 0.1619126 0.5824016 1.0499371
2.4173448 2.4075229 2.5114956 4.2545916 2.5323047 3.3875762
3.2435289 0.9130861
5.8087659
19.9555287
1.50 140.015 2.2843118 0.0041193 0.0404027 0.1549211 0.5617614 1.0212473
2.5973085 2.3531860 2.4718055 4.1990563 2.5147455 3.3681312
3.5072526 0.9132161
6.3287388
21.8787000
1.70 155.502 2.9380530 0.0033623 0.0343813 0.1363206 0.5060627 0.9426138
3.3756369 2.2031570 2.3608183 4.0432908 2.4649351 3.3129760
4.6433716 0.9136016
8.5619394
30.1261720
2.00 174.084 4.0714332 0.0028202 0.0298832 0.1219758 0.4622272 0.8793598
4.7212543 2.0812045 2.2689919 3.9138690 2.4228966 3.2664337
6.5999975 0.9139468
12.3963998
44 ,2665611
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CASE_A Passband Ripple: Ap(dB)=1.0
n ws As(dB) [} AO Al A2 A3 A4
AS A6 A7 A8 A9
AiO Al
12 1.10 98.192 1.2179786 0.0097784 0.0618767 0.2913974 0.6797953 1.8514584
1.2909254 2.4851417 4.9110928 4.0857633 6.3881227 3.1294105
1.4996665 4.0469124 0.9108428
2.0872157
4,3499304
33.0577896
1.15 109.166 1.3331670 0.0067881 0.0464523 0.2297725 0.5611879 1.5742776
1.4297858 2.1913100 4.4123055 3.7901512 5.9921351 3.0248697
1.7009576 3.9312104 0.9112478
2.4494590
5.2979222
41.3060302
1.20 118.088 1.4532283 0.0052432 0.0378557 0.1940001 0.4895691 1.4030915
1.5724303 2.0042043 4.0906915 3.5943432 5.7283951 2.9534704
1.9034206 3.8521751 0.9115576 .
2.8072245
6.2244021
49.3373729
1.25 125.749 1.5782485 0.0043096 0.0323791 0.1705049 0.4411600 1.2854238
1.7197065 1.8727006 3.8625437 3.4527100 5,.5368488 2.9006701
2.1098820 3.7937207 0.9118066
3.1681544
7.1532769
57.3715316
1.30 132.536 1.7082709 0.0036894 0.0285941 0.1538728 0.4061197 1.1991213
1.8720353 1.7745739 3.6910607 3.3446399 5.3902368 2.8596841
2.3217202 3.7483506 0.9120084
3.5359122
8.0959007
65.5126430
1.35 138.671 1.8433207 0.0032503 0.0258293 0.1414850 0.3795498 1.1329760
2.0296574 1.6983202 3.5570132 3.2591447 5.2739525 2.8268166
2.5397132 3.7119646 0.9121789
3.9125428
9.0585736
73.8184125
1.40 144.296 1.9834134 0.0029247 0.0237267 0.1319107 0.3587087 1.0806284
2.1927230 1.6372822 3.4491860 3.1896933 5.1792890 2.7998179
2.7643424 3.6820741 0.9123248
4.,2993023
10.0451492
82.3241078
1.45 149.506 2.1285596 0.0026746 0.0220777 0.1242993 0.3419326 1.0381723
2.3613317 1.5873014 3.3605259 3.1321122 5.1006674 2.7772209
2.9959256 3.6570598 0.9124492
4.6970152
11.0581496
91.0527944
1.50 154.372 2.2787664 0.0024772 0.0207527 0.1181119 0.3281497 1.0030650
2.5355530 1.5456339 3.2863494 3.0835992 5.0343259 2.7580314
3.2346828 3.6358168 0.9125581
5.1062498
12.0993095
100.0203299
1.70 171.266 2.9302881 0.0019849 0.0173471 0.1018761 0.2912953 0.9080980
3.2893923 1.4312750 3.0814641 2.9479194 4.8482749 2.7035980
4.2640673 3.5755587 0.9128816
6.8651328
16.5660270
138.4661013
2.00 191.538 4.0598914 0.0016385 0.0148457 0.0895957 0.2626654 0.8330979
4.5932605 1.3391008 2.9148270 2.8356323 4.6937120 2.6576529
6.0382667 3.5247042 0.9131697
9.8873550
24.2272012
204.3626509
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CASE A Passband Ripple: Ap(dB)=2.0
n Ws As(dB) [} AO Al A2 A4
AS A6 AT A9
A10 Al

2 1.05 4.859 1.4386640 1.0351449 0.3136639
1.10 6.482 1.7140833 1.0231136 0.4255997
1.15 7.849 1.9755745 1.,0074934 0.4974621
1.20 9.058 2.2359899 0.9920957 0.5483446
1.25 10. 153 2.5000000 0.9779034 0.5863258
1.30 11.157 2.7698611 0.9651268 0.6157013
1.35 12.089 3.0468391 0.9537230 0.6390291
1.40 15.958 3.3317143 0.9435677 0.6579441
1.45 13.774 3.6250000 0.9345178 0.6735442
1.50 14,545 3.9270510 0.9264359 0.6865949
1.70 17.266 5.2271136 0.9015363 0.7223837
2.00 20.587 7.4641016 0.8782917 0.7508225

3 1.05 11.284 1.2054102 0.6550857 1.0691532 .7774294
1.10 14.843 1.3703136 0.56€0600 1.0742665 .7437443
1.15 17.499 1.5336053 0.5172979 1.0731855 LT317471
1.20 19.690 1.6996171 0.4852154 1.0704626 .7265863
1.25 21.583 1.8699785 0.4621340 1.0673350 .7242945
1.30 23.268 2.0454918 0.4446012 1.0642264 .7233825
1.35 24.793 2.2266128 0.4307813 1.0612907 .7231848
1.40 26.194 2.4136247 0.4195892 1.0585784 .7233703
1.45 27 .494 2.6067151 0.4103351 1.0560971 .7237625
1.50 28.708 2.8060141 0.4025561 1.0538367 .7242627
1.70 32.926 3.6668482 0.3808900 1.0466480 .7264986
2.00 37.992 5.1532091 0.3630663 1.0396729 . 7293004
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CASE_A Passband Ripple: Ap(dB)=2.0
N Ws As(dB) Ci AO A A2 A3 A4
AS AG A7 A8 A9
A10 A1
4 1.05 19.316 1.1536336 0.5205180 0.6378233 1.5527730 0.6738993
3.3125181
1.10  24.351 1.2909254 0.4284007 0.6288189 1.4700574 0.6904039
4.3499304
1.15  27.997 1.4297858 0.3797798 0.6164100 1.4260480 0.6966358
5.2979222
1.20 30.967 1.5724303 0.3486131 0.6054040 1.3974861 0.7000511
6.2244021
1.25 33.518 1.7197065 0.3266223 0.5960853 1.3770723 0.7022964
7.1532769
1.30 35.780 1.8720353 0.3101691 0.5882161 1.3616106 0.7039344
8.0959007
1.35  37.824 2.0296574 0.2973572 0.5815266 1.3494335 0.7052085
9.0585736
1.40 39.699 2.1927230 0.2870848 0.5757911 1.3395688 0.7062421
10.0451492
1.45  41.435 2.3613317 0.2786626 0.5708314 1.3314042 0.7071051
11.0581496
1.50 43.057 2.5355530 0.2716331 0.5665086 1.3245315 0.7078407
12.0993095
1.70 48.688 3.2893923 0.2523018 0.5537162 1.3053165 0.7099676
16.5660270
2.00 55.445 4.5932605 0.2366774 0.5423434 1.2893860 O0.7118453
24.2272012
5 1.05 27.664 1.1334220 0.2628966 0.8150631 0.9483996 1.8281690 0.6963229
1.7737385
1.10 34.007 1.2593204 0.2049142 0.7325326 0.8797625 1.7521024 0.6961133
2.1930925
1.15 38.578 1.3881033 0.1760076 0.6827349 0.8433400 1.7063852 0.6970393
2.5834170
1.20 42.295 1.5211268 0.1580535 0.6482645 0.8194062 1.6747567 0.6979793
2.9683674
1.25 45.487 1.6589139 0.1456538 0.6226462 0.8020669 1.6512344 0.6988077
3.3563960
1.30 48.315 1.8017262 0.1365234 0.6027358 ©.7887718 1.6329309 0.6995212
3.7515494
1.35 50.872 1.8497131 0.1295019 0.5867707 0.7781892 1.6182337 0.7001355
4.,1560845
1.40 53.215 2.1029685 0.1239291 0.5736680 0.7695376 1.6061541 0.7006673
4.5713865
1.45 55.386 2.2615546 0.1193982 0.5627179 0.7623210 1.5960444 0.7011310
4.9983644
1.50 57.414 2.4255147 0.1156434 0.5534324 0.7562052 1.5874597 0.7015381
5.4376446
1.70 64.453 3.1356145 0.1054464 0.5271847 0.7388991 1.5631229 0.7027596
7.3252003
2.00 72.899 4.3649509 0.0973473 0.5051715 0.7243109 1.5426149 0.7038691
10.5677323
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CASE A Pessband Ripple: Ap(dB)=2, 0
n Ws As(a8) Ci AQ Al A2 Ad Ad
AS A6 A7 A8 A9
A10 Al
6 1.05 36.061 1.1233258 0.2090486 0.4554768 1.3616333 1,1438637 2.1875798
1.4386640 0.6915754
6.5287683
1.10  43.680 1.2433620 0.1550218 0.3935626 1.2035439 1.0797923 2.0570627
1.7140833 0.6934884
8.8264550
1.15 49,167 1.3669587 0.1291640 0.3576760 1.1174836 1.0413629 1.9994259
1.9755745 0.6945763
10.9156033
1.20 s3.628 1.4950350 0.1135188 0.3334790 1
. . . .0606661 1.0148144 1,
2.2359899 0.6953723 0666 Ols81ua 149602080
12.9526713
1.25 §7.4s59 1.6279471 0.1029173 0.3158360 1
. . . .01957 .
2.5000000 0.6960015 58 0.9950770 1.9312621
14,9917591
1.30 60.852 1.7638735 0.0952249 0.3023242 O
s : .9881977 0.9797
2.7698611 0.696¢5178 0.9797148 1.0088232
17.0590037
1.35  63.920 1.9089166 0.0893785 0.2916167 0.9633421 0.9673725 1.8908470
3.0468391 0.6969512
19.1687817
1.40 66,732 2.0571405 0.0847832 0.2829135 0.9431228 0.9572210 1.8760881
3.3317143 0.6973210
21.3298812
1.45 69,337 2.2105880 0.0810772 0.2756988 0.9263379 0.9487185 1.8637442
3.6250000 0.6976404
23.5480505
1.50 71.770 2.3692888 0.0780273 0.2696228 0.9121780 0.9414929 1.8532660
3.8270510 0.6979191
25.8272420
1.70 80.218 3.0569811 0.0698457 0.2526572 0.8724735 0.9209742 1.8235663
5.2271136 0.6987484
35.6008780
2.00 90.353 4.2481552 0.0634586 0.2386696 0.8394833 0.9036337 1.79852985
7.4641016 0.6994956
$2.3568408
7  1.05 44.465 1.1175213  0.1049005 0.4837279 0.784536¢ 1.9561099 1.3703446
1.3083409 2.4742302 0.6916350
2.7143721
1.10 53,355 1.2341277 0.0739983 0.3903597 0.6738953 1.7452544 1.2800324
1.5239435 2.3584822 0.6925909
3.5147693
1.5 59,757 1.3546897 0.0598072 0.3409128 0.6143494 1,6272552 1.2438942
1.7321918 2.2913326 0.693313S
4.2484927
1.20 64,961 1.4798722 0.0514436 0.3092242 O0.5753579 1.5485599 1.2124470
1.9413408 2.2454680 0.6938747
4.9666973
1.25 69.430 1.6099341 0.0458834 0.2869009 0.5473438 1.4913794 1.1892050
2.1544332 2.2115556 0.6943262
5.6874343
1.30 73.390 1.7450051 0.0419077 0.2702342 0.5260674 1,4476072 1.1711703
2.3729509 2.1852430 0.6946988
6.4192876
1.35 76.968 1.8851599 0.0389216 0.2572851 0.5092912 1.4128870 1.1567066
2.5977295 2.1641458 0.6950123
7.1670237
1.40 80.249 2.0304452 0.0365971 0.2469257 0.4956982 1.3846216 1.1448238
2.8292857 2.1468184 0.6952799
7.9335602
1.45 83,289 2.1808921 0.0347376 0.2384498 0.4844527 1,3611469 1.1348790
3.0679607 2.1323213 0.6955109
8.7208069
1.80 86.127 2.3365223 0.0332179 0.2313896 0.4749945 1.3413388 1.1264323
3.3139902 2.1200119 0.6957124
9.530078 1
1.70 95.982 3.0111362 0.0291908 0.2120506 0.4486211 1.2857891 1.1024653
4.3744%90 2.0851060 0.6963112
13.0029293
2.00 107.807 4.1800429 0.0261010 0.196518) 0.4268852 1,2396435 1.0822290

6.2017764 2.0556623 0.6968494
18.96100948
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CASE A Passband Ripple: Ap(dB)=2.0
n Ws As(dB) ] AO [X] A2 A3 A4
AS A6 A7 A8 A9
A10 A1Y
8 1.05 52.870 1.1138641 0.0834155 0.2613385 0.9588255 1.1594738 2.6684724
1.2431181 1.5889417 2.7937336 0.6910699
1.9061395
11.046606 1
1.10 63.030 1.2282855 0.0559810 0.2021929 0.7797277 1.0093685 2.3830310
1.4271032 1.4982320 2.6607563 0.6918789
2.3804113
15.1062239
1.15  70.346 1.3469136 0.0438897 0.1719719 0.6868785 0.9265583 2.2245617
1.6072975 1.4455970 2.5837559 0.6924410
2.8200771
18.7925269
1.20 76.294 1.4702527 0.0369483 O0.1530537 0.6277158 0.8718359 2.1191447
1.7895085 1.4096336 2.5311737 0.6928712
3.2528314
22,3835994
1.25 81.402 1.5984994 0.0324206 O.1399542 0.5860916 0.8323395 2.0426374
1.9759013 1.3830316 2.4922910 0.6932157
3.6885364
25.9769795
1.30 85.927 1.7317524 0.0292305 O0.1303042 0.5550024 0.8022614 1.9841087
2.1675370 1.3623833 2.4621180 0.6934993
4.1319051
29.6189023
1.35 90.017 1.8700686 0.0268626 0.1228870 0.5308220 0.7785031 1.9377031
2.3650162 1.3458217 2.4379222 0.6937375
4.5855625
33.3349904
1.40 93.766 - 2.0134836 0.0250370 O0.1170059 0.5114518 0.7592287 1.8999359
2.5687116 1.3322151 2.4180473 0.6939406
5.0511190
37. 1409040
1.45 97.240 2.1620209 0.0235886 ©0.1122299 0.4955811 0.7432680 1.8685770
2.7788694 1.3208276 2.4014171 0.6941158
5.5296305
41.0468858
1.50 100.484 2.3156973 0.0224129 0.1082770 0.4823428 0.7298341 1.8421210
2.9956604 1.3111561 2.3872948 0.6942686
6.0218242
45.0599777
1.70 111.747 2.9819909 0.0193355 0.0975719 0.4459748 0.6923299 1.7679500
3.9311886 1.2837161 2.3472408 0.6947218 .
8.1360237
62.2665524
2.00 125.261 4.1367342 0.0170147 0.0891107 0.4166249 0.6613733 1.7063605
5.5450630 1.2605519 2.3134451 0.6951287
11.7666735

91.7615329
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CASE A Passband Ripple: Ap(dB)=2.0
n Ws As(dB) [X] AO A1 A2 A3 A4
AS A6 A7 A8 A9
A10 A1
9 1.05 61.275 1.1114059 0.0418521 0.2563204 0.5355924 1.6222774 1.6123324
1.2054102 3.4784988 1.8092883 3.1127824 0.6907690
1.5942707
3.9936736
1.10 72.706 1.2243475 0.0267214 0.1864467 0.4209269 1.3353659 1.4098312
1.3703136 3.1114075 1.7067481 2.9630830 0.6913946
1.9377187
5.2992478
1.15 80.936 1.3416657 0.0203222 0.1528905 0.3628558 1.1847914 1.2985848
1.5336053 2.9072994 1.6473758 2.8763368 0.6918368
2.2599957
6.4899114
1.20 87.628 1.4637563 0.0167439 0.1326532 0.3264384 1.0883148 1.2251034
1.6996171 2.7714935 1.6068258 2.8170832 0.6921755
2.5791043
7.6523927
1.25 93.374 1.5907740 0.0144540 0.1190024 0.3011230 1.0202065 1.1720547
1.8699785 2.6729334 1.5768352 2.7732599 0.6924466
2.9015215
8.8171818
1.30 98 .464 1.7227963 0.0128641 0.1091429 0.2823943 0.9692130 1.1316405
2.0454918 2.5975400 1.5535582 2.7392488 0.6926696
3.2303598
9.9987492
1.35 103.065 1.8598680 0.0116978 0.1016820 0.2679406 0.9294774 1.0997055
2.2266128 2.5377683 1.5348889 2.7119723 0.6928567
3.5673591
11.2051201
1.40 107.284 2.0020170 0.0108073 0©0.0958408 0.2564374 0.8975987 1.0737882
2.4136247 2.4891273 1.5195512 2.6895651 0.6930162
3.9135894
12.4412023
1.45 111.191 2.1492622 0.0101065 0.0911470 0.2470642 0.8714464 1.0523197
2.6067151 2.4487429 1.5067155 2.6708146 0.6931538
4.2697534
13.7102067
1.50 114.841 2.3016164 0.0095417 0.0872965 0.2392829 0.8496087 1.0342447
2.8060141 2.4146749 1.4958140 2.6548909 0.6932736
4.6363361
15.0143415
1.70 127.511 2.9622803 0.0080810 0.0770305 0.2180885 0.7895017 0.9837566
3.6668482 2.3191767 1.4648864 2.6097223 0.6936290
6.2125942
20.6082544
2.00 142.715 4.1074418 0.0069983 0.0690907 0.2011914 0.7408613 0.9420501
5.1532091 2.2398940 1.4387802 2.5716052 0.6939476
8.9221914
30.2010593
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CASE A

n

Ws

As(dB)

Ci

Passband Ripple:
AO

AS
A10

Ap(dB)=2.0
A

A6
Al1

A2
A7

A3
A8

Y}
A9

.05

.20

.25

.30

.35

.40

.45

.50

.70

.00

69

82.

91,

98

105.

111

116.

120.

125.

129.

143.

160.

.680

381

526

.961

345

.001

801

143

197

276

-
ON = = =

[ARA

N
DW= ==

QTN - =

- OWN -

o

.1096718
.1814619
.4386640
.5336482
.8596102

.2215638
.3338339
.7140833
.2619424
. 1838025

.3379528
.4860346
.8755745
.8305495
.9230322

.4591581
.6414311
.2359899
.5854918
.5122486

.5853042
.8012990
. 5000000
.2430274
. 1039839

. 7164539
.9662686
.7698611
.9108926
.7705353

.8526432
. 1366988
.0468391
.5933849
.5519660

.9938949
.3128131
.3317143
.2931353
.4727614

. 1402240
.4947597
.6250000
.0118665
.5489356

.29164 11
.6826414
.9270510
.7507642
.7914985

.9483149
.4947482
.2271136
.9220243
.5555666

.0866858
.8979715
.4641016
.3634536
.4309671

-0

-

-

-

-

-0

.0332803
. 1333063

.0202152
.8729971

.0149135
. 7296159

.0120260
.6348056

.0102130
.5663130

.0089727
.5141077

.0080735
.4728402

.0073936
.4393378

.0068628
.4115794

.0064380
.3882035

. 0053527
.3228829

.0045620
.2688937

. 1360381
.3915326

.0947228
.9315243

.0755887
.6758786

.0643190
.5058133

.0568477
.3824047

.0515237
.2880126

.0475382
.2131849

.0444458
. 1522951

.0419794
. 1017443

.0399691
.0591021

.0346700
.9395802

.0306370
.8403666

NO

-

-0

-0

-

-

- O

.5964541
.0292592

.4432034
.9152152

.3691048
.8491446

.3240381
.8040148

.29834075
.7706359

.2711394
.7447289

.2541943
. 7239510

.2408636
.7068797

.2301066
.6925937

.2212502
.6804607

. 1974802
.6460399

.1789172
.6169860

[SXe]

[SXe}

NO

N O

.9305981
.4319947

.7434578
.2655155

.6472781
. 1690369

.5865006
.1031281

.5440329
.0543785

.5124921
.0165412

.4880750
.9861947

.4685921
.9612639

.4526824
.9404008

.4394499
.9226823

.4032860
.8724195

.3743146
.8299992

on

O -

O -

O -

O -

O -

O -

O -

.5227971
.6905323

.0892347
.6910417

.8614316
.6913997

.7152499
.6916735

.6119157
.6918924

.5344629
.6920724

.4740534
.6922237

.4255501
.6923520

.3857325
.6924629

.3524644
.6925594

.2607971
.6928457

. 1865013
.6931021
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CASE A Passband Ripple: Ap(dB)=2.0
N Ws As(dB) ci AO Al A2 A3 A4
AS A6 A7 A8 A9
A10 A1
11 1.05 78.085 1.1084015 0.0166977 0.1275361 0.3266441 1.1602466 1.4761008
1.1652129 3.6878146 2.7251192 §5.4063019 2.2493171 3.7512280
1.3488607 0.69C3571
1.9760810
5.6021835
1.10 92.056 1.2195217 0.0096493 0.0837576 0.2337974 0.8764961 1.1905485
1.3088558 3.0680272 2.3993541 4.8432022 2.1237034 3.5680077
1.5834523 0.6907781
2.4791006
7.5378437
1.15 102.115% 1.3352275 0.0069054 0.0645456 0.1901727 0.7375310 1.0431477
1.4533340 2.7416131 2.2197995 4.5302734 2.0509292 3.4618135
1.8085794 0.6910737
2.9446236
9.2991673
1.20 110.294 1.4557817 0.0054498 0.0535979 0.1641409 0.6523642 0.9496703
1.6013465 2.5318641 2.1010026 4.3221180 2.0012187 3.3892618
2.0339626 0.6912997
3.4024453
11.0168385
1.25 117.317 1.5812870 0.0045532 0.0465086 0.1466967 0.5941587 0.8841701
1.7539211 2.3834472 2.0151444 4.1710802 1.9644511 3.3355954
2.2631658 0.6914802
3.8631607
12.7367378
1.30 123.538 1.7117951 0.0039488 0.0415462 O0.1341551 0.5516616 0.8354127
1.9115674 2.2721164 1.9496808 4.0555626 1.9359135 3.2939401
2.4979196 0.6916286
4.3318290
14.4806247
1.35 129.162 1.8473359 0.0035158 0.0378838 0.1246969 0.5192097 0.7975966
2.0745762 2.1852283 1.8979180 3.9639927 1.9130250 3.2605298
2.7391978 0.6917530
4.8112671
16.2605612
1.40 134.318 1.9879279 0.0031915 0.0350748 0.1173118 0.4936056 0.7673750
2.2431285 2.1154284 1.8558866 3.8894834 1.8942209 3.2330814
2.9876021 0.6918589
5.3032020
18.0839213
1.45 139.094 2.1335836 0.0029404 0.0328559 0.1113900 0.4728936 0.7426628
2.4173448 2.0581018 1.8210544 3.8276280 1.8784843 3.2101107
3.2435289 0.6919502
5.8087659
19.9555287
1.50 143.554 2.2843118 0.0027408 0.0310621 0.1065408 0.4558046 0.7220852
2.5973085 2.0101860 1.7917166 3.7754516 1.8651192 3.1906019
3.5072526 0.6920297
6.3287388
21.8787000
1.70 159.041 2.9380530 0.0022371 0.0264011 0.0936510 0.4097620 0.6657287
3.3756369 1.8780649 1.7097122 3.6292161 1.8272032 3.1352578
4.6433716 0.6922653
8.5619394
30.1261720
2.00 177.623 4.0714332 0.0018764 0.0229244 0.0837223 0.3736063 0.6204437
4.7212543 1.7708729 1.6419053 3.5078396 1.7951994 3.0885460
6.5999975 0.6924762
12.3963998
44.2665611
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CASE A Passband Ripple: Ap(dB)=2.0
n Ws As(dB) Ci A1 A2 A3 A4
AS A6 A7 AB A9
A10 A1
12 1.10 101.731 1.2179786 0.0072999 0.0420473 0.2317791 0.4757607 1.5481949
1.2909254 1.7809029 4.2997061 2.9888464 §5.8465024 2.3322332
1.4996665 3.8705490 0.6905851
2.0872157
4.,3499304
33.0577896
1.15 112.705 1.3331670 0.0050675 ©0.0315157 0.1821792 0.3919981 1.3117232
1.4297858 1.5676770 3.8505451 2.7691257 5.4705074 2.2527346
1.7009576 3.7546439 0.6908254
2.4494590
5.2979222
41.3060302
1.20 121.627 1.4532283 0.0039142 0.0256571 0.1534797 0.3415126 1.1661524
1.5724303 1.4320891 3.5616644 2.6237046 5.2204311 2.1984499
1.9034206 3.6754586 0.6910169
2.8072245
6.2244021
49,3373729
1.25 129.288 1.5782485 0.0032173 0.0219294 0.1346732 0.3074318 1.0663250
1.7197065 1.3368820 3.3571082 2.5185560 §.0389797 2.1582862
2.1098820 3.6168800 0.6911655
3,1681544
7.1532769
$7.3715316
1.30 136.075 1.7082709 0.0027543 0.0193553 0.1213834 0.2827886 0.9932426
1.8720353 1.2659008 3.2035870 2.4383730 4.9002143 2.1271236
2.3217202 3.5714131 0.6912918
3.5359122
8.0959007
65.5126430
1.35 142.210 1.8433207 0.0024265 0.0174764 0.1114986 0.2641170 0.9373100
2.0296574 1.,2107723 3.0837142 2.3749494 4.7902156 2.1021204
2.5397132 3.5349425 0.6913943
3.9125428
9.0585736
73.8184125
1.40 147.835 1.9834134 0.0021834 0.0160481 0.1038675 0.2494810 0.8930980
2.1927230 1.1666678 2.9873823 2.3234437 4.7007165 2.0815827
2.7643424 3.5049802 0.6914830
4.2993023
10.0451492
82.3241078
1.45 153.045 2.1285596 0.0019967 0.0149286 0.0978064 0.2377068 0.8572778
2.3613317 1.1305736 2.9082445 2.2807641 4.6264259 2.0644070
2.9959256 3.4799084 0.6915640
4.6970152
11.0581496
91.0527944
.2787664 0.0018493 0.0140293 0.0928832 0.2280371 0.8276812
hRe AETail 2 2388530 1 1004879 2.8420727 2.2447953 4.5637513 2.0498009
3.2346828 3.4586097 0.6916272
5.1062498
12.0993095
100.0203299
‘ 2881 0.0014818 0.0117192 0.0799820 0.2022035 0.7477443
gl 503 g.gggasza 10179782 2.6595312 2.1442531 4.3881141 2.0083867
4.2640673 3.3981922 0.6918235
6.8651328
16.5660270
138.4661013
S 914 .0012232 0.0100238 0.0702423 0.1821586 0.6847494
200 WS LT :.2332605 8.9515405 2.5113287 2.0610948 4.2423474 1.9734349
6.0382667 3.3471974 0.6920010
9.8873550
24.2272012

204 .3626509
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CASE A Passband Ripple: Ap(dB)=3.0
n ws As(dB) (o} ] AO Al A2 A3 A4
AS A6 AT A8 A9
A10 Ald

2 1.05 6.540 1.4386640 0.9571580 0.2886861
1.10 8.368 1.7140833 0.9238786 0.3772832
1.15 9.853 1.9755745 0.8974798 0.43117114
1.20 11.139 2.2359899 0.8760711 0.4681407
1.25 12.285 2.5000000 0.8583926 0.4951858
1.30 13.327 2.7698611 0.8435742 0.5158226
1.35 14.285 3.0468391 0.8309957 0.5320589
1.40 15.175 3.3317143 0.8202034 0.5451380
1.45 16.007 3.6250000 0.8108573 0.5558746
1.50 16.790 3.9270510 0.8026975 0.5648266
1.70 19.540 §.2271136 0.7784662 0.5892711
2.00 22.880 7.4641016 0.7568188 0.6086410

3 1.05 13.458 1.2054102 0.5021895 1.0208264 .6212619
1.10 17.093 1.3703136 0.4339423 1.0123455 .5991278
1.15 19.776 1.5336053 0.3965612 1.0038075 .5914263
1.20 21.979 1.6996171 0.3719667 0.9962989 .5882136
1.25 23.880 1.8699785 0.3542725 0.9898298 .5868644
1.30 25.568 2.0454918 0.3408318 0.9842577 .5864003
1.35 27.096 2.2266128 0.3302374 0.9794343 .5863871
1.40 28.499 2.4136247 0.3216576 0.9752326 .5866106
1.45 29.799 2.6067151 0.3145634 0.9715490 .5869573
1.50 31.014 2.8060141 0.3086000 0.9683000 .5873643
1.70 35.234 3.6668482 0.2919907 0.9584742 .5890702
2.00 40.301 §.1532091 0.2783271 0.9494731 .5911283
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CASE _A

Passband Ripple:

Ap(dB)=3.0
At

n Ws As(dB) [X] AO A2 A3 A4
AS A6 A7 A8 A9
A10 [XR]
4 1.05 21.603 1.1536336 .4488032 0.5130162 1.4629686 0.5522635
3.3125181
1.10 26.653 1.2909254 .3687641 0.5011811 1.3837530 0.5634015
4.,3499304
1.15 30.303 1.4297858 .3267709 0.4892429 1.3408921 0.5676669
5.2979222
1.20 33.274 1.5724303 .2999059 0.4793005 1.3127276 0.5700369
6.2244021
1.25 35.826 1.7197065 .2809669 0.4711134 1.2924119 0.5716119
7.1532769
1.30 38.088 1.8720353 .2668036 0.4643087 1.2769166 0.5727699
8.0959007
1.35 40.132 2.0296574 .2557777 0.4585835 1.2646462 0.5736756
9.0585736
1.40 42.007 2.1927230 .2469389 0.4537103 1.2546624 0.5744132
10.0451492
1.45 43.744 2.3613317 .2396926 0.4495191 1.2463698 0.5750306
11.0581496
1.50 45.366 2.5355530 .2336451 0.4458813 1.2393691 0.5755579
12.0993095
1.70 50.997 3.2893923 .2170157 0.4351876 1.2196987 0.5770860
16.5660270
2.00 57.754 4.5932605 .2035760 0.4257555 1.2032862 0.5784372
24.2272012
5 1.05 29.970 1.1334220 .2015369 0.7433622 0.7554526 1.7499784 .5669510
1.7737385
1.10 36.315 1.2593204 . 1570875 0.6629470 0.7007596 1.6716667 .5669502
2.1930925
1.15  40.887 1.3881033 .1349276 0.6154087 0.6713858 1.6250678 .5676581
2.5834170
1.20 44.604 1.5211268 .1211640 0.5828379 0.6519691 1.5929341 .5683526
2.9683674
1.25 47.796 1.6589139 .1116584 0.5587862 0.6378538 1.5690663 .5689587
3.3563960
1.30 50.624 1.8017262 . 1046590 0.5401765 0.6270073 1.5505029 .5694785
3.7515494
1.35 53.180 1.9497131 .0992763 0.5253038 0.6183613 1.5355988 .5699249
4.,1560845
1.40 55.524 2.1029685 .0950042 0.5131289 0.6112858 1.5233482 .5703109
4.5713865
1.45 57.695 2.2615546 .0915308 0.5029751 0.6053796 1.5130941 .5706471
4.9983644
1.50 59.722 2.4255147 .0886524 0.4943792 0.6003718 1.5043851 .5709421
5.4376446
1.70 66.761 3.1356145 .0808353 0.4701499 0.5861904 1.4796844 .5718263
7.3252003
2.00 75.208 4.3649509 .0746266 0.4499044 0.5742280 1.4588518 .5726286

.5677323
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CASE A Passband Ripple: Ap(dBJe3.0
n Ws As{oB) ci AO A A2 [¥] A4
AS A6 A7 A8 A9
A1Q At
6 1.08 36.369 1.12332%8 0.1798204 0.3585196 1.2836814 O0.9179649 2.0766004
1.4386640 0.5637384
6.5287683

0.1333417 0.308600%5 1.1051644 0.8650512 1.9760901

1.10 45.989 1.2433620
1.7140833 0.5650857
8.82645%50
1.18 51.476 1.3669587 O0.1110995 0.2799210 1.024137¢ 0.8334825 1,9182557
1.9755745 0.5658806
10.91580337
1.20 $5.937 1.4950350 0.0976422 0.2606660 0.9706279 0.8117079 1.8788472
2.2359899 0.5664572
12,9526713
1.25 $59.767 1.6279471 0.0885224 0.2466634 0.9319405 0.7955298 1.8497255
. 0.5669134
14.9917591

1.7658735 0.0819068 0.2359592 0.9024102 0.7829415 1.8271576

1.30 63.161
2.7698611 0.%5672878

17.0590037

1.35 66.229 1.8089166 0.0768781 0.2274880 0.8790293 0.7728292 1.8090588
3.0468391 0.5676021
19.1687817

2.0571405 0.0729255 0.2206098 0.8600185 0.7645125 1.7841959

1.40 69.041
3.3317143 0.5678702

21.3298812
1.45 71.646 2.2105880 0.0697378 0.2149127 0.8442437 0.7575470 1.7817617
3.6250000 0.5681018
23.5480505
1.50 74.079 2.3692888 0.0671145 0.2101180 0.8309413 O0.7516276 1,7712042
J3.9270510 0.5683038
25.8272420
1.70 82,526 3.0569811 0.0600772 0.1967456 0.7936711 0.7348182 ¢,7412678
$.2271136 0.5689047
35.6008780
2.00 92.662 4.2481552 0.0545833 0.1857369 0.7627414 0.7206119 1.7160167
7.4641016 0.5694459
$52.3%68408
7 1.05 46.773 1.1175212 0.0804168 0.4330143 0.6199318 1.8260212 1.1018312
1.3083409 2.3940889 0.%637272
2.7143721
1.10 55.6€4 1.2341277 0.0%67272 0.3476918 O0.5318117 1.6237139 1.0363124
1.5239435 2,2779565 0.5644280
J3.5147693
1.15 62.065 1.3546897 0.0458483 0.3028603 0.4843509 1.5108848 0.9986111
1.7321918 2.2105848 0.5649541
4.2484927
1.20 67.270 1.4798722 0.0394367 0.2742489 0.4532774 1.43576¢8
1.9413408 2.1645568 0.5653620 ' 09729004
4.9666973
1.28% 71.739 1.6099341 0.0351742 0.2541476 © 43
. . .4309593 1.381254 3
2.1544332 2.1305148 0.5656900 SRR
5.6874343
1.30 75.698 1.7450051 0.0321265 0.2391686 0.4140151 1,3395582 0.9391418
2.3729509 2.1040960 0.5659606
6.4192876
1.35 79.277 1.8851599 0.0298373 0.2275475 0.4006583 1.3065072 0.9273102
2.5977295 2.0829095 0.5661881
7.1670237
1.40 e2.3538 2.0304452 0.02805%3 0.2182612 0.3898411 1.2796188 0.9175892
2.8292857 2.0655059 0.5663823
7.9335602
1.45 85.597 2.1808921 0.0266299 0.2106701 0.3808937 1.2572921 0.909453 1
3.0679607 2.0509431 0.5665499
8.7208069
1.50 38.436 2.3365223 0.0254649 0.2043518 0.3733702 1.23046290 0.9025423
J3.3139902 2.0385763 0.5666961
9.5300781
1.70 98.291 3.C111362 0.0223778 O0.1870671 0.3%524016 1.1856958 0.8829320
4,3744%590 2.0034998 0.5671304
13.002929)
2.00 110.116 4.1800429 0.0200080 0.1732085 0.3351324 1.1419053 0.8663726

6.2017764 1.9739026 0.5678206
18.96 10948
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CASE A Passband Ripple: Ap(dB)=3.0
n Ws As(dB) Ci AO Af A2 A3 A4
AS A6 A7 A8 A9
A10O Al
8 1.05 55.178 1.1138641 0.0717492 0.2040797 0.8705534 0.9215131 2.5119748
1.2431181 1.2802921 2.7135833 0.5633217
1.9061395
11.0466061
1.10 65.339 1.2282855 0.0481515 0.1575032 0.7057104 0.8009372 2.2371198
1.4271032 1.2061604 2.5804011 0.5639088
2.3804113
15.1062239
1.15 72.655% 1.3469136 0.0377513 0.1337920 0.6204190 0.7345239 2.0847195
1.6072975 1.1631477 2.5032449 0.5643173
2.8200771
18.7925269
1.20 78.603 1.4702527 0.0317807 0.1189774 0.5661620 0.6906737 1.9834402
1.7895085 1.1337561 2.4505416 0.5646300
3.2528314
22.3835994
1.25 83.711 1.5984994 0.0278863 0.1087321 0.5280398 0.6590424 1.8099925
1.9759013 1.1120134 2.4115617 0.5648802
3.6885364
25.9769795
1.30 88.235 1.7317524 0.0251424 0.1011913 0.4995969 0.6349643 1.8538393
2.1675370 1.0951357 2.3813086 0.5650862
4.1319051
29.6189023
1.35 92,325 1.8700686 0.0231056 0.0953991 0.4774943 0.6159519 1.8093397
2.3650162 1.0815977 2.3570453 0.5652592
4.,5855625
33.3349904
1.40 96.075 2.0134836 0.0215354 0.0908088 (0.4598019 0.6005321 1.7731391
2.5687116 1.0704746 2.3371129 0.5654066
5.0511190
37.1409040
1.45 99.549 2.1620209 0.0202895 0.0870827 0.4453148 0.5877665 1.7430919
2.7788694 1.0611654 2.3204329 0.5655338
5.5296305
41.0468858
1.50 102.793 2.3156973 0.0192783 0.0839997 0.4332373 0.5770239 1.7177503
2.9956604 1.0532585 2.3062674 0.5656447
6.0218242
45,0599777
1.70 114.055 2.9819909 0.0166313 0.0756554 0.4000905 0.5470447 1.6467436
3.9311886 1.0308243 2.2660847 0.5659737
8.1360237
62.2665524
2.00 127.570 4.1367342 0.0146350 0.0690653 0.3733769 0.5223125 1.5878285
6.5450630 1.0118845 2.2321733 0.5662688
11.7666735
91.7615329
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CASE_A Passband Ripple: Ap(dB)=3.0
n Ws As(dB) Ci AO [X] A2 A3 [Y]
AS A6 A7 A8 A9
A10 Ald
9 1.05 63.583 1.1114059 0.0320839 0.2272399 0.4208268 1.4914434 1.2857316
1.2054102 3.2967966 1.4599367 3.0327472 0.5630998
1.5942707
3.9936736
1.10 75.014 1.2243475 0.0204847 O©0.1646868 0.3302289 1.2235943 1.1228366
1.3703136 2.8414198 1.3762112 2.8828674 0.5635550
1.9377187
5.2992478
1.15 83.245 1.3416657 0.0155790 0©0.1347873 0.2843923 1.0834456 1.0334018
1.5336053 2.7441157 1.3277199 2.7959962 0.5638766
2.2599957
6.4899114
1.20 89.936 1.4637563 0.0128359 0.1168012 0.2556713 0.9938142 0.9743561
1.6996171 2.6129608 1.2945970 2.7366470 0.5641228
2.5791043 i
7.6523927
1.25 95,682 1.5907740 0.0110804 0.1046891 0.2357192 0.9306221 0.9317454
1.8699785 2.5178421 1.2700973 2.6927472 0.5643197
2.9015215 :
8.8171818
1.30 100.772 1.7227963 0.0098616 0.0959514 0.2209662 0.8833578 0.8992932
2.0454918 2.4451208 1.2510809 2.6586730 0.5644817
3.2303598
9.9987492
1.35 105.374 1.8598680 0.0089675 0.0893454 0.2095856 0.8465582 0.8736562
2.2266128 2.3874929 1.2358282 2.6313437 0.5646177
3.5673591
11.2051201
1.40 109.592 2.0020170 0.0082849 0.0841772 0.2005316 0.8170549 0.8528547
2.4136247 2.3406136 1.2232968 2.6088914 0.5647335
3.9135894
12.4412023
1.45 113.500 2.1492622 0.0077477 0.0800265 0.1931563 0.7928651 0.8356269
2.6067151 2.3017040 1.2128092 2.5901019 0.5648334
4.2697534
13.7102067
1.50 117.149 2.3016164 0.0073147 0.0766233 0.1870352 0.7726758 0.8211246
2.8060141 2.2688887 1.2039019 2.5741443 0.5649204
4.6363361
15.0143415
1.70 129.820 2.9622803 0.0061949 0.0675571 0.1703707 0.7171543 0.7806276
3.6668482 2.1769463 1.1786305 2.5288751 0.5651784
6.2125942
20.6082544
2.00 145.024 4.1074418 0.0053649 0.0605529 0.1570938 0.6722791 0.7471881
5.1532091 2.1006671 1.1572975 2.4906676 0.5654097
8.9221914
30.2010593
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CASE A Passband Ripple: Ap(dB)=3.0
n Ws As(dB) (o8] AO Al A2 A3 A4
A5 A6 A7 A8 A9
A10 Al
10 1.05 71.988 1.1096718 0.0286257 0.1057805 0©0.5364782 0.7350963 2.3402312
1.1814619 1.7057628 4.1843425 1.6393255 3.3520205 0.5629282
1.4386640
2.5336482
16.8596 102
1.10 84 .689 1.2215638 0.0173879 0.0735204 0.3973979 0.5863584 1.9321868
1.3338339 1.4959241 3.7374280 1.5462237 3.1853987 0.5632985
1.7140833
3.2619424
23.1838025
1.15 93.834 1.3379528 0.0128277 0.0586139 0.3303331 0.5100217 1.7182858
1.4860346 1.3804185 3.4893614 1.4922775 3.0888191 0.5635585
1.9755745
3.9305495
28.9230322
1.20 101.269 1.4591581 0.0103440 0.0498448 0.2896191 0.4618246 1.5812369
1.6414311 1.3040736 3.3244726 1.4554250 3.0228329 0.5637569
2.2359899
4.5854918
34.5122486
1.25 107.654 1.5853042 0.0087846 0.0440359 0.2619845 0.4281685 1.4844695
1.8012990 1.2489393 3.2048935 1.4281676 2.9740216 0.5639162
2.5000000
5.2430274
40.1039839
1.30 113.310 1.7164539 0.0077178 0.0398988 0.2419154 0.4031840 1.4120033
1.9662686 1.2069262 3.1134739 1.4070102 2.9361335 0.5640468
2.7698611
5.9108926
45.,7705353
1.35 118.422 1.8526432 0.0069443 0.0368033 0.2266563 0.3838499 1.3555237
2.1366988 1.1737223 3.0410305 1.3900405 2.9057442 0.5641565
3.0468391
6.5933849
51.5519660
1.40 123.109 1.9938949 0.0063595 0.0344021 0.2146604 0.3684280 1.3102033
2.3128131 1.1467721 2.9821007 1.3760996 2.8807775 0.5642504
3.3317143
7.2931353
57.4727614
1.45 127.451 2.1402240 0.0059030 0.0324876 0.2049859 0.3558378 1.2730169
2.4947597 1.1244447 2.9331895 1.3644311 2.8598828 0.5643306
3.6250000
8.0118665
63.5489356
1.50 131.506 2.2916411 0.0055376 0.0309275 0.1970247 0.3453685 1.2419606
2.6826414 1.1056451 2.8919402 1.3545213 2.8421371 0.5644006
3.9270510
8.7507642
69.7914985
1.70 145.585 2.9483149 0.0046041 0.0268165 0.1756753 0.3167685 1.1564536
3.4947482 1.0531247 2.77637412 1.3264071 2.7917933 0.5646085
$5.2271136
11.9220243
96.5555666
2.00 162.478 4.0866858 0.0039240 0.0236894 0.1590225 0.2938698 1.0872257
4.8979715 1.0097298 2.6804955 1.3026754 2.7493005 0.5647948
7.4641016
17.3634536
142.4309671
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CASE A Passband Ripple: Ap(dB)=3.0
n Ws As(dB) Ci AO Al A2 A3 A4
AS A6 . AT AB A9
A10 Ald
11 1.05 80.393 1.1084015 0.0128005 O.1124014 0.2556316 1.0556999 1.1703315
1.1652129 3.4457112 2.1834825 5.1736952 1.8187651 3.6713032
1.3488607 0.5627992
1.9760810
5.6021835
1.10 94,364 1.2195217 0.0073972 0.0736038 O0.1826962 0.7949572 0.9426315
1.3088558 2.8584612 1.9205288 4.6250118 1.7162425 3.4879644
1.5834523 0.5631054
2.4791006
7.5378437
1.15 104.424 1.3352275 0.0052937 0.0566344 0.1484716 0.6676315 0.8252164
1.4533340 2.5498477 1.7756702 4.3204337 1.6568380 3.3816870
1.8085794 0.5633204
2.9446236
9.2991673
1.20 112.602 1.4557817 0.0041778 0.0469822 0.1280672 0.5897408 0.7508077
1.6013465 2.3518152 1.6798636 4.1179822 1.6162568 3.3090717
2.0339626 0.5634846
3.4024453
11.0168385
1.25 119.625 1.5812870 0.0034905 0.0407393 0.1144028 0.5365781 0.6986964
1.7539211 2.2118333 1.6106400 3.9711633 1.5862399 3.2553544
2,2631658 0.5636159
3.8631607
12.7367378
1.30 125.847 1.7117951 0.0030272 0.0363732 0.1045835 0.4978023 0.6599215
1.9115674 2.1069142 1.5578712 3.8589206 1.5629410 3.2136572
2.4979196 0.5637237
4.3318290
14.4806247
1.35 131.471 1.8473359 0.0026952 0.0331530 0.0971815 0.4682160 0.6298579
2.0745762 2.0250833 1.5161536 3.7699773 1.5442535 3.1802118
2.7391978 0.5638141
4.8112671
16.2605612
1.40 136.626 1.9879279 0.0024466 0.0306843 0.0914036 0.4448883 0.6058385
2.2431285 1.9593814 1.4822840 3.6976263 1.5289004 3.1527336
2.9876021 0.5638911
5.3032020
18.0839213
1.45 141.403 2.1335836 0.0022541 0.0287352 0.0867719 0.4260283 0.5862025
2.4173448 1.9054448 1.4542191 3.6375771 1.5160516 3.1297371
3.2435289 0.5639574
5.8087659
19.9555287
1.50 145.863 2.2843118 0.0021011 0.0271600 0.0829800 0.4104747 0.5698550
2.5973085 1.8603800 1.4305838 3.5869348 1.5051389 3.1102059
3.5072526 0.5640152
6.3287388
21.8787000
1.70 161.349 2.9380530 0.0017149 0.0230694 0.0729047 0.3686038 0.5250997
3.3756369 1.7362062 1.3645318 3.4450522 1.4741793 3.0547952
4.6433716 0.5641863
8.5619394
30.1261720
2.00 179.932 4.0714332 0.0014384 0.0200207 0.0651482 0.3357624 0.4891549
4.7212543 1.6355601 1.3099307 3.3273508 1.4480461 3.0080239
6.5999975 0.5643395
12.3963998
44.,2665611
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CASE A Passband Ripple: Ap(dB)=3.0
n Ws As(dB) [] AO A1 A2 A3 A4
AS A6 A7 A8 A9
Ai10 Al
12 1.10 104.039 1.2179786 0.0062789 0.0325613 0.2064804 0.3736477 1.4168479
1.2909254 1.4143895 4.0303507 2.3967082 5.6042573 1.8863795
1.4996665 3.7905775 0.5629963
2.0872157
4.3499304
33.0577896
1.1 115.013 1.3331670 0.0043588 0.0243872 0.1620142 0.3075806 1.1981754
1.4297858 1.2440337 3.6033311 2.2191651 6.2373564 1.8214248
1.7009576 3.6745900 0.5631447
2.4494590
5.2979222
41.3060302
1.20 123.936 1.4532283 0.0033668 0.0198442 0.1363302 0.2677988 1.0637957
1.5724303 1.1358023 3.3290634 2.1017645 4.9935208 1.7771383
1.9034206 3.5953552 0.5632918
2.8072245
6.2244021
49.3373729
1.25 131.597 1.5782485 0.0027673 0.0169552 0.1195200 0.2409577 0.9717517
1.7197065 1.0598220 3.1350215 2.0168513 4.8166645 1.7443219
2.1098820 3.5367275 0.5633869
3.1681544
7.1532769
57.3715316
1.30 138.384 1.7082709 0.0023691 0.0149612 0.1076525 0.2215609 0.9044358
1.8720353 1.0032131 2.9895134 1.9521570 4.6814870 1.7189088
2.3217202 3.4912303 0.5634880
3.5359122
8.0959007
65.5126430
1.35 144.519 1.8433207 0.0020871 0.0135060 0.0988318 0.2068682 0.8529525
2.0296574 0.9592463 2.8759522 1.9009558 4.5743485 1.6984773
2.5397132 3.4547259 0.5635538
3.9125428
9.0585736
73.8184125
1.40 150.143 1.9834134 0.0018780 0.0124002 0.0920263 0.1953554 0.8122842
2.1927230 0.9240854 2.7847420 1.8593956 4.4872063 1.6817106
2.7643424 3.4247382 0.5636175
4.2993023
10.0451492
82.3241078
1.45 155.354 2.1285596 0.0017174 0.0115336 0.0866237 0.1860958 0.7793517
2.3613317 0.8953139 2.7098387 1.8249538 4.4148822 1.6676804
2.9959256 3.3996417 0.5636731
4.6870152
11.0581496
91.0527944
1.50 160.220 2.2787664 0.0015906 0.0108376 0.0822372 0.1784935 0.7521548
2.5355530 0.8713410 2.6472366 1.7959440 4.3538885 1.6557644
3.2346828 3.3783266 0.5637215
5.1062498
12.0993095
100.0203299
1.70 177.114 2.9302881 0.0012746 0.0090502 0.0707510 O0.1581905 0.6787560
3.2893923 0.8056107 2.4746436 1.7148516 4.1830076 1.6219586
4.2640673 3.3178541 0.5638649
6.8651328
16.5660270
138.4661013
2.00 197.385 4.0598914 0.0010521 0.0077389 0.0620881 0.1424454 0.6209776
4.5932605 0.7527064 2.3346409 1.6477930 4.0412532 1,5934228
6.0382667 3.2668089 0.5639931
9.8873550
24.2272012

204 .3626509





