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Abstract

In this paper, we propose an accurate design method of E-plane type filters using the

synthesis procedures and the passband correction factor.
from the actual insertion losses of the pre-designed filter at band edge frequencies .

This correction factor is obtained
For this

study a CAD program has been developed. In this program, the Fin-line structures are analyzed

by the variational analysis routines,

Unilateral Fin-line filters and bilateral Fin-line filters are

fabricated in the X-band. Experimental results show excellent agreement with the theory.
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Fig. 1. E-plane type bandpass filter structure.
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{b) Basic structure of Bilateral Fin-line
filter.

(¢) Equivalent circuit of the basic structure
(normalized to the wave-impedance of
TE,mode).
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E . @AM MExkE FIAsted BaGE Unilateral Fin-line M¥E%8 S HEHEM
Table 1. Design data of Unilateral Fin-line bandpass filter redesigned using the passband correction
method, 0.2dB 3-section Chebyshev characteristics, a=900mil. a,=435mil, c=0. Omil, t=15mil,
e.=2.065(CuFlon)., 30 term approximation.
unit zmm
] pecsband N PRACTICAL
Mo | Correction | (GHz) INSERTION LOSS (dB) N L, |We=w, [L=L, |W-w | L.
f,~1,(GHz)| at f, L at f,
1 11.95 1 B.C 11.9997 6.67 3.92 0.7068 | 11.125 | 12.982 | 7.644 | 31.547 | 7.59%4
_2—_ ~ 12,05 A.C 1;.9970 0.20 0.19 11.150 | 11.443 | 7.671| 28.39%6 | 7.603
3 10.95 B.C 10. 9996 1.7 0.99 (.8628 | 13.362 | 9.297 | 10.171| 22.524 | 10. 149
4 ~11.05 A.C 10.9982 0.20 0.20 13.369 ) 8.809 [ 10.178 | 21.533 | 10.153
5 10. 45 B.C 10.4995 0.95 0.58 0.9110 | 14.691 | 8.001 | 11.597 £.701 11.590
6 ~10.55 A.C 10. 4985 0.20 0.20 7.722 | 11.600 | 19.136 | 11.593
7 10. 35 B.C 10. 4958 0.97 0.40 4784 11.615 ] 13.029 | 11.604
L I ) YR 2| a5 | 6st] 1252 (11621
9 10.25 B.C 10. 4883 (.86 | 0.32 3.358 1 11.634 | 9.927 | 11.631
[ﬁft ~0.75]  AC 10.4785| 018 “T 0.19 3.169 | 11.661| 9.498 | 11.662

*B.C:Before
A. C:After Correction

Correction

E 2. BAWH MK ol8slel MR Bilateral Fin-line MEH HitFtt
Table 1. Design data of Bilateral Fin-line bandpass filter redesigned using the passband correction
method. 0.2dB 3-section Chebyshev charactistics, a= 900mil, ¢=0. 5mil, t==31mil, ¢.=2. 065
(CuFlon), 30 term approximation.
unit:mm
Passband ( fo INSE;;‘{I?)(I:\JTIE glés(dB)
No. Correction (GHz) b D La [Wi=W,|L =Ly [W,=W,; T,
f,~f,(GH2) at f, at f,
1] e B.C | iLewe7| 3.3 1.93 0.7949 | 1516 | 9.634 | 8.784 | 25.097 | 8.742
2 | ~12.05 AC | 11.9977 0.20 0.20 11.530 | 8.792 8.799[23.377 8.747
3| 109 B.C }10.9996;' 0.95 0.56 0.9119 | 13.591 | 7.002 11.060\ 18.875 | 11.038
4 | ~1L05 AC " 10.9985 | 021 | 0.21 13.595 | 6.729 | 11.064 | 18.329 | 11.041
5 | 10.45 B.C 10,4995 0.55 0.35 0.9497 | 14.840 | 5.965 | 12.382 | 16.669 | 12.374
5 ~10.5  AC  1049%7| 020 |  0.20 14.843 | 5.824 | 12.385 | 16.382 | 12.376
7 | 10.35 "ﬁB c lm 4958 0.56 0.25 0.9591 | 14.856 | 3.082 | 12.400 | 10.607 | 12,388
8 | ~10.65 | AC 10, 4917 0.19 0.19 14.867 | 2.973 | 12.411 | 10.369 | 12.400
9 | 10.25 ] B.C ;10.4883 0.47 0.20 0.9717 | 14.865 | 1.835 | 12.413 | 7.789 | 12.415
10 ~m.7si A.C | 104814 0.19 0.19 14.881 | 1.764 | 12.430 | 7.620 | 12.435
# B. C: Before Correction
A. C: After Correction
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E 3. ZER <3 5o wstol w& Bilateral Fin-line M¥:% o HigwE &5
Table 3. Bandwidth deviation of Bilateral Fin-line filters vs. dielectric slab thickness.
0. 2dB 3-section Chebyshev characteristics, passband;11.95-12 05 GHz
a=900mil, ¢=0.5mil, ¢,=2.065, 30-term Approximation.
unit oy
Practical
No. t Correction fo insertion loss (dB) Dy L. {W,=W,|L,=L [W,=W, L.
(mil) (GHz) at f, at f,

1 5 B.C 11.9997 6.49 3.9 0.7094 | 11.520 | 12.408 | 8.189 | 30.187| 8.144
T A.C 11.9971 0.20 0.19 11.543 | 10.945| 8.214 | 27.196| 8.152

3 10 B.C 11.9997 5.82 3.48 0.7254 | 11.518  11.876| 8.309 | 29.145| 8.266
T A C 11.9973 0.19 0.19 11.539 ] 10.551| 8.331 | 26.428| 8.273

5 20 B.C 11. 9997 4.60 2.69 0.7574 | 11.493 | 10.873| 8.494 | 27.222) 8.452
H A. C 11.9975 0.20 0.19 11510 9.792) 8.512 | 25.013] 8.458

7 31 B.C 11.9997 3.38 1.93 0.7949 | 11.516] 9.634| 8.784 | 25.097 8.742
T A C 11.9977 0.20 0.20 11.530 | 8 .792| 8.77% | 23.377| 8.747

9 62 B.C 11.9997 1.46 0.81 0.8782 | 11.431} 7.073| 9.234 | 20.561} 9.188
_I(T A C 11.9982 0.20 0.20 11.440 | 6.666| 9.244 | 19.720| 9.191

11 B.C 11.9997 0.30 0.17 0.9928 | 10.980| 4.104| 9.361 | 14.720| 9.303
? 12 A C 11.9988 0.20 0.20 10.982 1 4.087{ 9.363 | 14.682| 9.304

*B. C: Before Correction
A. C:After Correction
E 4. MBHR 5 Hslo WE &BIR E- Tl MES S HEE &R
Table 4. Bandwidth deviation of ALL-Metal E-plane filters vs. Conductor thickness
0. 2dB 3-section Chebyshev characteristics, passband;11.95-12.05GHz
a=900mil, t= 0 in Fig.2(b), 30-term Approximation.
unit:mm
Conductor Practical
o | thickness | correction ((,f“HZ) insertion loss (4B) Ay | We=W, | Li=L, | W=W,| L,
(2C) mil at f, at f,

1 B.C 11.9997 7.25 4.42 0.6920 | 13.074 7.973 | 31.410 7.927
T ! A C 11,9970 0.19 0.19 11.458 8.001 | 28.091 7.935
__3_ 10 B.C 11.9997 6.19 3.75 0.7160 | 12.028 8.498 | 29.338 8.456

4 A C 11.9972 0.19 0.19 10.639 8.521 | 26.495 8.464
i_ 100 B.C 11.9997 156 0.99 0.8675 5.880 11.279 | 17.262 | 11.270

[} A.C 11.9985 0.20 0.20 5.493 11.282 | 16.469 11.272

7 B.C 11.9997 0.57 0.42 0.9424 2.189 12.909 | 10.295 12.934
T 200 A.C 11.9991 0.20 0.20 2.082 12.909 | 10.056 | 12.935

*B. C:Before Correction
A. C: After Correction.
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