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An Unequal Power Divider with Adjustable Dividing Ratio
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Abstract

In this paper, an unequal 1:N Wilkinson power divider with adjustable dividing ratio is proposed. The proposed un-
equal power divider is composed of basic Wilkinson structure. It consists of rectangular-shaped defected ground
structure (DGS), isolated island pattern in DGS, and varactor diodes of which capacitance depends on bias voltage.
The characteristic impedance value of microstrip line having DGS goes up and down by controlling bias voltage for
diodes, and consequently the power dividing ratio(V) is adjusted. The obtained N from measurement is 2.59~10.4
which mean the proposed divider has adjustable unequal dividing ratio.
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Fig. 1. Basic schematic of 1:N unequal Wilkinson po-
wer dividers.
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Table 1. Characteristic impedances of transmission
lines in unequal power dividers.

N 4[] Z(9] (9]
1 50 70.7 70.7
2 50 51.5 103.0
3 50 43.9 131.6
4 50 39.5 158.1
5 50 36.6 183.1
6 50 34.5 207.0
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Fig. 2. Equivalent model of DGS line for calculating
characteristic impedance.
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Fig. 4. Microstrip line with rectangular DGS and is-
land.
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Fig. 5. DGS microstrip line with island and diodes.
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Fig. 6. PCB layout of the variable unequal Wilkinson
power divider.
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Fig. 7. Photos of the variable unequal Wilkinson po-
wer divider.
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Fig. 9. Measured unequal power dividing ratio(N) with
various bias voltage.
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