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Lumped Element MMIC Direction Coupler Based on Parallel Coupled-Line Theory

R AR BT mET
(Myung-Soo Kang * Jun-Seok Park - Jae-Hak Lee - Hyeong-Seok Kim)

Abstract — In this paper, lumped equivalent circuits for a conventional parallel directional coupler are proposed. This
equivalent circuits only have self inductance and self capacitance, so we can design exact lumped equivalent circuit. The
equivalent circuit and design formula for the presented lumped element coupler is derived based on the even- and
odd-mode properties of parallel-coupled line. By using the derived design formula, we have designed the 3dB and 4.7dB
MMIC couplers at the center frequency of 3.4GHz and 56GHz respectively. Measurements for the designed MMIC
directional couplers show at 4dB and 52dB-coupling value at the center frequency of 34GHz and 56GHz. Excellent
agreements between simulation results and measurement results on the designed directional couplers show the validity of
this paper
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Fig. 1 Lumped-type directional couplers.
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Fig. 2 (a) Symmetrical planes of parallel coupler-line direc-
tional coupler, (b) Symmetrical planes of T-type CLC
directional coupler.
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Fig. 3 (a) Even-mode transmission line of a parallel coupled-
line directional coupler, (b) Even-mode equivalent
circuit of T-type CLC coupler.
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Fig. 4 (a) Even-mode transmission line of a parallel coupled-
line directional coupler, (b) Even-mode equivalent
circuit of T-type CLC coupler with even-mode ter-
mination, (c) Even-mode equivalent circuit of T-type
CLC coupler with odd-mode termination.
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Fig. 5 (a) Odd-mode transmission line of a parallel coupled-

line directional coupler, {(b) odd~mode equivalent
circuit of T~type CLC coupler.
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Fig. 6 (a) Odd-mode transmission line of a parallel coupled-
line directional coupler, (b) Odd~mode equivalent
circuit of T-type CLC coupler with even-mode
termination, (c) Odd-mode equivalent circuit of T-type
CLC coupler with odd-mode termination.
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Table 1 Design Formulas of T-type Lumped directional
coupler.
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Table 4 Design results of 34GHz and 56GHz T type
Lumped directional couplers. (Coupling value of 3dB

& 4.7dB).
3dB @3.4GHz 4.7dB @5.6GHz
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Fig. 9 Comparisons between the measurement and
simulations on the fabricated MMIC Ilumped-type
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Fig. 10 MMIC Lumped-type directional couplers.
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