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Fig 12.21. Normalised element values {g-values) for Tchebyscheft filters
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Table 5,04-1

THE QUANTITY 4d/b vs. 1',/>\e
FOR e/ > 0.35 AND t/b = 0

h/A‘ d/s .
0.07 0.882
.27 0.917
0.20 0.963
0.38 1.016
0.44% 1.070
0.43 1.180
0.s¢ 1.586

o
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RELATION BETWEEN VAK1UUS FREQUENCIES
IN THE PROTOTYPE- AND BAND- STOP
FILTER RESPONSES
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cl1rcuIT APPROXIMATE DESIGN
- EQUIVALENT FORMULAS
c CIRCUIT
>
d—
b4 (of 2
® ¥ c L Flga)e
o_“_._ﬁm_o
°© ) !
| Wo Cy
1 Zyton &
: T b (.}
~tor(F10)-
(o)
c
o
2y o/c L g 6(¢o)* .’;’_;—:
o o} o
i !
, __J Wo Cy g
Zy tan
- b'en 9o
(g ee)s ()
(b)
L
o/¢ AL A F o) %
o— b——o0
I
1
c obs * ViTan g,
©
- Y s/c - 2¢
b ——— G(¢O) . Yb
& : ot —
JL
l-_ 1r Wel, * —
O%b " ¥ _ton
- c plondo
= (B o) (- 2) "j

()

WHERE F($) = $sec?¢ +1on & (TABLE 2)

6($)=2F (¢) + 5 (28 - sin28)

d
U412
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Table 12.05-1
TABLE OF F(¢) = & sec’ ¢ + tan &

#° Fle) &° F(&) ¢ H& | & FH| ¢ F&| &£ Fe)
89.80 128907.01 | 83.80 134.59 | 77.80 35.03 {71.80 15.88[65.80 9.05|59.00 5.54
89.60 32227.14|83.60 126.34| 77.60 33.92 |71.60 15.54| 65.60 8.91 {58.00 5.20
89.40 14324.32 | 83.40 118.82 | 77.40 32.86 | 71.40 15.22 ! 65.40 8.77 |57.00 4.89
89.20  8057.53 | 83.20 111.96{ 77.20 31.85 |71.20 14.90| 65.20 8.63 |56.00 4.60
89.00  5157.05{83.00 105.68{77.00 30.88 | 71.00 14.59| 65.00 8.49 | 35.00 4.34
88.80  3581.46(82.80 99.9176.80 29.96 |70.80 14.29| 64.80 8.36|54.00 4.10
88.60  2631.3882.60 94.560| 76.60 29.09 |70.60 14.00| 64.60 8.23 | 53.00 3.88
88.40  2014.78|82.40 B89.71]76.40 28-°24 |70.40 13.72]64.40 B8.10 | 52.00 3.67
88.20  1592.03 |82.20 85.19 76.20 27.44 |70.20 13.45]64.20 7.98 |51.00 3.48
88.00  1289.6482.00 81.00|76.00 26.67 | 70.00 13.19|64.00 7.86{50.00 3.30
87.80  1065.91 | 81.80 77.11]75.80 25.93|69.80 12.93|63.80 7.74 |49.00 3.13
87.60 895.73 | 81.60  73.50| 75.60 25.22 | 69.60 12.68} 63.60 7.62 |48.00 2.98
87.40 763.30 [ 81.40 70.14( 75.40 24.55]69.40 12.44| 63.40 7.51 |47.00 2.83
87.20 658.21 (81.20 67.01|75.20 23.89{69.20 12.21|63.20 7.40 |46.00 2.69
87.00 573.44 181.00 64.08{75.00 23.27 |69.00 11.98]63.00 7.29 |45.00 2.57
86.80 504.05{80.80 61.34 | 74.80 22.67 |68.80 11.76]62.80 7.19 |44.00 2.44
86.60 446.55 | 80.60  58.77|74.60 22.09 |68.60 11.54)62.60 7.08 {43.00 2.33
86. 40 398.36 | 80.40 56.36|74.40 21.53 | 68.40 11.33]62.40 6.98 |42.00 2.22
86.20 357.58180.20 54.10{74.20 21.00 |68.20 11.13{62.20 6.88 |41.00 2.12
86.00 322.76 { 80.00 51.97  74.00 20.48 | 68.00 10.93 | 62.00 6.79 |40.00 2.02
85.80 292.79179.80 49.97 | 73.80 19.99 {67.80 10.73 | 61.80 6.69 |39.00 1.93
85.60 266.82 | 79.60 48.08 | 73.60 19.51 [67.60 10.55|61.60 6.60 |33.00 1.84
85.40 244,16 {79.40 46.29 [ 73.40 19.05 |67.40 10.36| 61.40 6.51 [37.00 1.76
85.20 224.27 1 79.20 44.61{ 73.20 18.60 {67.20 10.18{61.20 6.42 |36.00 1.68
85.00 206.73(79.00 43.01 | 73.00 18.17 {67.00 10.0L|61.00 6.33 [35.00 1.61
84.80 191.16 [ 78.80 41.50 | 72.80 17.76 | 66.80 9.84 | 60.80 6.24 |34.00 1.53
84.60 177.29 1 78.60 40.07 | 72.60 17.36 |66.60 9.68 | 60.60 6.16 |33.00 1.46
84.40 164.89178.40 38.71 | 72.40 16.97 | 66.40 9.51|60.40 6.08 [32.00 1.40
84.20 153.74 | 78.20 37.42 [ 72.20 16.59 [66.20  9.36 | 60.20 “6.00 |31.00 1.33
84.00 143.69 178.00 36.19|72.00 16.23 {66.00 9.2060.00 5.92 {30.00 1.27
Note:

Flé) = (1/2)G(e)

SOURCE : Culrterl'y Report 3, Contract DA 36-039 SC-87
PGHTT (see Hef. 1 by Young, Macthaei, and Jo

=
A11513Y14.3

398, SRI; reprinted in IRE Trans.
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* Table 12.09-1

EXACT EQUATIONS FOR BAND-STOP FILTERS
WITH A /4 SPACING BETWEEN STUBS

The filter structure is ss shown in Fig, 12.09-1(a). Foi the dual case
having short-circuited series stubs, replace all] impedancesin the equa-

tions below by corresponding admittances.

n =
Zyand 2, =
ZJ. (j=l ton) =

zj'l,j (j=2 ton) =
lj =
A =
where
g o
4
and
a =

number of stubs

terminating impedances

impedances of open-circuited shunt stubs

connecting line impedances

values of the elements of the low-pass prototype
network as defined in Fig. 12,02-1.

[}
%

Jow-pess prototype cutoff frequency

bandwidth parameter defined in Eq. (12.09-2)

(In ell cobEs the left terminsting impedance Z, i; nrbit;nry).

Case of n = ]:

V4
Z, = 4 H
A!oll

Case of n = 2:

- 1 ;
7, = 1z, (x 3 )
‘&8

V4 --ﬁ

2 N :
Ag,

Case of n = 3:

Zl, 212 and Zz-snme formulas as case n = 2

<
AITNNS.1

-



Teble 12.09-1 concluded

Z, = A0 (14 ; Z.. =
3 b4 ( A‘xh) 2
Z‘ =
Case of n = 4:
ZI = Z‘ 2 + 1 H zlz =
Aeosy .

1 o
zZ, = 2z + R 4
2 4 (1 + A‘O‘l Agz(l + A‘o‘l)z) '

z‘ o V4 =
%y - i 34
Agosy
4
z" e A 1;._1_. : ZB =
Eo8s Ag‘gs
Case of n = 5:

21, Z”,, Zz, 223, Zs—ume formulas as case n = 4

Z ¢
V4 L __A_ 1 + L : 2 =
$ o\l + Agg Ag, (1 + g.g0)? L
586 4 4°5
- 2t s 1 5 . 7 =
§ L) A‘S‘G ) B 45
Z’ =

SOURCE: OQuarterly Pr;;reu Report 7, Contract DA 36-039 SC-872398,

reprinted in the JEEE Trans. PTCMTT (see Ref. 6 by
B. M. Sthiffman end G. L. Matthaei)

M 5.1(AB)

Z 8

(1 + A‘:“)

SRI;



| v, Yy

Ya (M) (Y2)a  (va)s (Yas)

(st)z

{Y23)s

Ys

Ys

{a)

2, (T} (Zi2)2 (Z2)s (Tas)  (Tas)2 (Zzs):#

\ ==

"

(b)

SOURCE: Quarterly Progress Report 7, Contract DA 36-039 SC-87398. SRI:

reprinted in the JEEE Trans. PTGMTT (see Ref. 6 by
B. M. Schiffmsn and G. L. Matthaei)
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FIG. 12.09-2 BAND-STOP FILTERS WITH 3 Ao/4 SPACING BETWEEN Ao/4 STUBS
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Table 12.09-2

EXACT EQUATIONS FOR BAND-STOP FILTERS WITH 3 /4 SPACING
BETWEEN STUBS OR RESONATOR 1RISES

The filter structure is of the form in Fig. 12.09-2(a). For
the dusl case in Fig. 12.09-2(b), replace all adnittances in
the equations below with corresponding impedances.

n = pumber of stubs

Y,» Yg = termineting admittances

Y} (j =1 ton)= admittances of short-circuited
series stubs
(Y._1 .). =z admittance of kth (k = 1, 2 or 3) con-
172 necting line from the left, between stubs
j=1andj
€; = values of the elements of the low-pass prototype
/7 network as defined in Fig. 12.02-1
A= w;a where w; = low-pass cutof{ frequency and
a = bandwidth parameter defined in Eq. (12.09-2)

(In all ceases the left terminating impedence is arbitrary)

Case of 'n = 2:
)
Y = Y, [1+ b (Y0}, = Y, (1+7\gg,)
1 A 1271 A (3]
Yz =Y £o (1 + 2\;2‘3) ; ()’u,)2 = YA5053 p—n,
Ae, 1+ ey,
1+ 2«€ €4
Y = Y‘ 0 Y. ) = Yg UL - 233
B A ofa 123 a8of3 1+Ae 2,

Case of n = 3:

1+3
Y, = 1, 3+ 2 ¥, = Y _—_‘f-"-‘-’>
Aeg) 1+ Ngegy
14/
()0, = ¥ _ﬂ.
2 4 1+2k$1
o
Y, = YA;\_G— ygdy o Yol *Agps))
2

E&p -
r,.), = YAH(I"’Agsg‘) )

[} 1 & (.1+-\F38‘ >
Y = Y, — [3¢ (Y..) g Y, — | e
A A A
: 8‘ ( 3#4) 22 “ 1+ 2\838‘

ggfl1+3
Y, = ¥, Eo Yy ), = y‘._° _\5_35_‘.
&4 EeNl+ 2\gge,

SOURCE: Quarterly Progress Report 7, Contract DA 36-039
SC-87398, SRI; repranted in the JEEE Trans. PTCNTT
{(see Ref. 6 by B. M. Schaffman and G. L. Matthaes)
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ZI=ZA(1+ Agtg‘ ) =847.209 Zu=ZA('I+Ag0g1 }=53.136



Zz=%=1160.377

Zas= 7‘%(1 +Ag,g, )=53.136

—Za8 1 =
Zy=5fe{ ek )-847.209

Ap=—a2L=50

=K o
nn X=2Z;  ld
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EY ¢ oo A’ A’ ) ) n’
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