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Design of a Miniature Power Divider Based on the CRLH
Zeroth Order Resonator with the Bandpass Filtering for the
Military Satellite
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ABSTRACT

In this paper, a new compact power divider is suggested. Instead of the quarter wavelength transmission
line(TX-line)s for the branches of the conventional Wilkinson’s power divider design method, we use our
composite right- and left-handed(CRLH) TX-line zeroth order resonator(ZOR) bandpass filters of one twelfth
wavelength and reduce the physical length of the power divider. Besides, the filters in the branches can
secure the passband for power-division. To validate the proposed power divider, we take an L-band for
millitary satellaite transponder as the test case and the performances of the circuit and full-wave simulation
results with the CRLH properties of the structure are shown with the dispersion curve and E-field at the
ZOR. The measurement is compared with the simulation results. Also, the size reduction effect by the

proposed scheme is addressed
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Table 1. Specifications on the power divider and filter
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Fig. 1. Equivalent circuit of the proposed L-band CRLH
ZOR bandpass filter

Cr,CLLr? L& Z37Fsst 3317152 34
JpeEo] tjedS 9531 CRLH®| Balanced F710
fooll A WAA 7= 7kl A%k LHe} RH
4719 B4 FoE fol 49 2 BE B
Falel ol el flol e B Aw

[9-11]
o

_

rOH

(s

1 1

L A Ty e
f0: \/foR’fse:fsh,:fO

1)
o
B 1 B 1
S = 2n\/m»fsh = 2nm
A2 palslel A dlelEs) ojsilel
el Ul e 48 e o) 0 el

gguct & o A s dAsich aejrs
fufo(=fe=fu) 9} fre 27 0.95GHz, 1.2GHz,
1.45GHz= A3t 9] 3415 &9 Cr, C, Le¥
LS 3% 29} Zo] Akk=]|oizick

E 2. |53 o] 4t ¢
Table 2. Circuit elements for the CRLH bandpass filter
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Table 3. Physical dimensions of the proposed power divider
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