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An Analysis Method of Lumped—-element Directional Coupler
for CATV by Even- and Odd-Mode Theory
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Abstract

A new analysis method of lumped-element directional coupler for CATV was proposed, where the even-
and 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) systems. By comparing the calculated results for S-parameters results to the
measured ones using only the even-and odd-mode reflection coefficients, the validity of the proposed
analysis method was confirmed. Then, it was clearly shown that the tap-off has very wide bandwidth from
5 MHz to 4,000 MHz by adopting the proposed theory.
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Fig. 1. The structure of coupled-line directional

coupler.

Fig. 2. The equivalent circuit of coupled-linedirec-
tional coupler
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Fig. 3. Tap-off circuit using directional coupler

in transformer type.
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Fig. 4. Proposed equivalent circuit to the trans-
former-type directional coupler.
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Fig. 5. The theoretical frequency characteristics
of equivalent circuit.
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Fig. 6. The fabricated tap-off.(microstrip width =
0.63 mm, &,=3)

(b) For odd mode excitation.

Fig. 7. The measured input impedances at Port-1.
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(b} For odd mode excitation.

Fig. 8. The measured input impedances at Port-2.

2 73 8 A7t & 13} £ E2604 2% 9y
A2 E Jehlled, S 7lve gy
27 A (DY) }AE & BEF3 18- ¢ 4 gk

ol2i¥t AY A& o]-438}ed S-parameter: 4]
(D3} o] T84 4 i}

Itin+11‘ in
Sy=-— ] .

S3l= I‘El,in;[‘,[ i

S, — ) PR i N P @)
2= 2

Iy in—rn i
S42= 2 5 2

Su=vV1-2|1% .

Su =V 1 “Islllz“'821'2° ls;ulz

CATVE AFHTY WA $712: §4y 5

00 1000 1500 2000 2500 3000
Frequency[MHz)

Fig. 9. The S-parameters calculated by the
measured reflection coefficients by even-
and odd-mode excitations.
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Fig. 10. The measured frequency characteristics
of Tap-off with 14.7 dB coupling.
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