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An ultra-compact Wilkinson power divider MMIC with an improved isolation

characteristic employing RCR design method
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Abstract:  In this work, using a m-type multiple coupled microstrip line structure (MCMLS) and RCR
(Resistor Capacitor Resistor) structure, we fabricated ultra-compact and high isolation Wilkinson power divider
on GaAs MMIC (Monolithic Microwave Integrated Circuit). The line length of the Wilkinson power divider
was reduced to about A/46, and its size was 0.304 [mm?], which is 12.1 % of conventional one. Compared
with conventional Wilkinson power divider, isolation characteristic of the proposed Wilkinson power divider
was highly improved by using RCR insertion method. The proposed Wilkinson power divider showed good
RF performances in C/X band.

Keywords: RCR insertion method, Wilkinson power divider, MMIC (Monolithic Microwave Integrated Circuit)
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Figure 1: (&) A quarter-wavelength microstrip

line (b) Conventional m-type single microstrip line
structure (SMLS)[4]
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Figure 2: m-type multiple coupled microstrip line
structure (MCMLS)[5]
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Figure 5: (&) Conventional Wilkinson power
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Figure 7: A photograph of the novel Wilkinson
power divider employing m-type multiple coupled
microstrip line structure (MCMLS)
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Table 1: The size of the novel and conventional Wilkinson power divider on MMIC

Size reduction
. . ratio for
Items Size Line length R
conventional one
(Fig. 5(a))
Conventional Wilkinson power divider 5
. . . 2.5 [mm’] 3 [mm] 100 %
employing A/4 line (Fig. 5 (a))
Conventional Wilkinson power divider 5 "
i . ) 1 [mm”] 1.5 [mm] 40 %
employing m type line (Fig. 5 (b))
Proposed Wilkinson power divider (Fig. 5 (c)) 0.304 [mn’] 0.26 [mm] 12.1 %*

“ISize reduction ratio of 1 [mm?]/2.5 [mm?]
“%Size reduction ratio of 0.304 [mm?]/2.5 [mm?]
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novel Wilkinson power divider
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Table 2: RF characteristics of multiple
frequency of 45 ~ 8.5 GHz

o
Rin

3

coupled line Wilkinson power divider with and without RCR in

Item

Wilkinson power divider

employing RCR structure

Wilkinson power divider
without RCR structure

So1

-5.0 £ 1.1 [dB]

Se1 = -5.5 £ 0.7 [dB]

Power division characteristic

San

-5.0 &£ 1.1 [dB]

Sz1 = -5.5 £ 0.7 [dB]

Isolation characteristic, Ss2

S32 < -11.0 [dB]

Sz2 < -7.2 [dB]

phase division characteristic,

phase (S21)-phase (S31) v O°
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