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A Study on Analysis Method of Tap-Offs
for CATV/DBS/CS by Even - Odd-Mode Theory
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Abstract

A new analysis method was proposed, where the even - odd-mode theory for a symmetrical coupled-line
directional coupler was applied to a transformer-type directional coupler. In addition, the tap-offs were analyzed
by the proposed theory, which are widely used in CATV (Cable Television), DBS (Direct Broad- casting
Satellite), CS (Communication Satellite) systems. By comparing the calculation results to the measured ones using
the even - odd-mode reflection coefficients only, the validity of the proposed analysis method was confirmed.
Then, the tap-off has been broadened from 5 MHz over 4,000 MHz by adopting the proposed theory.
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Fig. 1. Tap-off circuit using directional coupler in
transformer type.
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Fig. 2. Proposed equivalent circuit to the trans-
former-type directional coupler.
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Fig. 3. The theoretical frequency characteristics of
equivalent circuit.

Nesd 720 o8 FANE ot
1338 S92 48 SeEE Yei,

e I8 3oA Sy Syrt HutAE o)A

& 29 194 HEHBRRO) TAHL Yi B
T Aoz FHadrh

19 4% JF Hd4$AHZE Microstrip Lineo 2
T3 A A QI E71719 Aol AR
R R EEEVAGRICE E RPN
22 4 (022 ARYeHs, o) Azse A
$HZE FAAAT.

>

7= 1207/ e
W h+1.393+0.667TIn(Wh+1.444)
_ -1
= 5,2+1 n E,z 1(1+12%> ©)

8 4. AFE 45877
Fig. 4. The fabricated tap-off (microstrip width =
0.63 mm, eg.=3).
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(a) For even mode excitation.
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(b) For odd mode excitation.
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Fig. 5. The measured input impedances at Port-1.
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Fig. 6. The measured input impedances at Port-2.
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Fig. 7. The S-parameters calculated by the mea-
sured reflection coefficients by even- and
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Fig. 8. The measured frequency characteristics of
Tap-off with 14.7 dB coupling.
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