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Miniaturized tri-band LTE microstrip antenna based on CRLH
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Abstract: A miniaturized tri-band Long Term Evolution(LTE) microstrip antenna based on the
Composite Right/Left-Handed Transmission Line(CRLH) theory is studied. The microstrip antenna is
miniaturized by using the zero-order resonance characteristic of CRLH. The simulation results show that
the three operating frequency bands of the microstrip antenna are: 1 840—1 860 MHz, 2 130-2 160 MHz,
2 620-2 660 MHz. The Band3, Band4, and Band7 of the Frequency Division Duplexing(FDD) LTE plan
are accurately covered. The electrical length is 0.171. Finally, the microstrip antenna is processed and
measured to verify the accuracy and effectiveness of the simulation. The multi-frequency miniaturized
antenna can not only save the antenna feed resources of the base station greatly, but also cut the cost of
base station construction effectively.
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Tablel Geometric parameters of tri-band antenna(unit:mm)

w L ky fs n /, A A A Wi Wy w3 Wy g o g by by bs
28.00 28.00 8.70 8.60 7.60 3.00 3.00 3.00 3.00 4.25 4.25 3.83 3.24 0.60 0.53 0.41 1.90 1.90 1.90

F2 IR SEER

Table2 Reactance parameters of tri-frequency antenna

Ly /nH Lgy/nH Cpi/pF Cri/pF Li»/nH Lgy/nH Cro/pF Cro/pF Li3/nH Lgs/mH Crs/pF Cry/pF
2.78 1.25 0.37 1.25 2.24 1.00 0.46 1.56 1.78 0.79 0.58 1.95
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far-field directivity
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Table3 Comparison of tri-band antenna

parameter paper [8] paper [9] paper [10] this paper

upper limit of working frequency band 3.5 GHz 2.1 GHz 2.6 GHz 2.6 GHz
electrical length 0.284 0.244 0.224 0.172
gain 2.5 dBi 1.8 dBi -3 dBi 2 dBi
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Fig.9 E-plane pattern for tri-band antenna
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