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A Novel Transversal Filter using Triple-Coupled-Line
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Abstract

A novel transversal filter using triple-coupled-line directional couplers is proposed. Simple design method which
uses sinc function for computing coupling coefficients of the proposed transversal filter are also introduced. The
frequency characteristics of the proposed filter are seldom degraded by the connecting sections between the
cascaded directional couplers while those of the conventional transversal filter are aggravated. Moreover, the less
number of the connecting sections and the directional couplers is required in the proposed filter than for the case
of the conventional transversal filter having the same bandwidth. The performance of the proposed transversal
filter is verified by measurement and the measured results are compared with the calculated results.
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Fig. 1. Structure of the directional coupler using
triple-coupled lines.
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Fig. 2. Frequency responses of the proposed direc-
tional coupler.
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Fig. 3. Phase characteristics of the proposed direc-
tional coupler.

ol -3 dB A¥E 4 & g B oplz
-3 dBET} & A¥E 7EF F Yok

I8 32 9 1o A3 AHEHAE o R
29} 39M EHHE A5 AA4E HAFT Yt
7t gl 2YEs ASEe A4 Fu4 U9
A dAstA 90° o ARt e A ¢ F 9
oo o HAFHZY o] HIANALE F A
ko) A A YdE 90° 2 YAA RA
%E}[sl.

Aty WFAAFNE FAY -3 dB HFYE
719 g8 oo AYEE 9L F oHE E
B YHE 2 YA =2 A7)
STHE Y §H4F0F AEH AdEAS 7
aAZ 4 9.

I Mz2 Fx9 EHAMA TH

!

31 Hotel EsHAMA TE| AX

/4 33 HFAAPIE ol 7|E9 EdL
Ha ZE|o g 14 19 BN EARVE <18
ME 2 7xo EA2EA TEIF Y 40 YR}
Ak TRANX 4 HE3 B FEE 27 $PNE
71 AAAEES YEdth

EJ2NY PE Fag S42 4 FEI 3
Fots HFEAR719 T setv e} B F& &
Fote 2N EY T dHuHERY AME 4 9l
e I8 4ol ifA BRI ALA ) T sfefvlg
d o B3t 2

A Br A

a8 4. A Edama gge 32
Fig. 4. Structure of the proposed transversal filter.
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Fig. 5. The top view of a unit cell of the direc-
tional coupler and the connecting sections.
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Fig. 6. Calculated frequency characteristics of the
conventional and the proposed filter.

71E Ed2ud gEH e AME AdAF
Table 1. Calculated coupling coefficients of the
conventional transversal filter.

Position k; (dB) Position k; (dB)
1, 19 -17.65 6, 14 -16.87
2, 18 ~22.49 7, 13 -6.40
3, 17 -10.84 8, 12 -16.28
4, 16 -18.40 9, 11 -5.76
5,15 -7.88 10 -15.15
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Table 2. Calculated coupling coefficients of the
proposed transversal filter.

Position k; (dB) Position k; (dB)
1, 11 -26.42 4,8 -13.69
2, 10 -19.71 5 7 -12.44
3, 9 -15.96 6 -12.04
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Fig. 7. Comparison of the frequency characteristics
of the conventional transversal filters hav-
ing different connecting section lengths.
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Table 3. Coupled line offsets and widths of the
designed filter.

Position | D(mm) | W(mm) | Position | D(mm) | #(mm)

1, 11 0.86 0.50 4, 8 0.43 047

2, 10 0.66 0.49 5,1 0.37 0.46

3,9 0.53 0.48 6 0.35 0.46
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