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Abstract; A novel microstrip antenna array fed with composite right/left- handed transmission line (CRLH-TL) was pres-
ented. The antenna utilizes the positive phase delay of the CRLH-TL to compensate the negative phase delay of the ordinary
right-handed transmission line so that the equal phase feeding between the elements of the antenna is guaranteed. As a re-
sult, the offset of the radiation beam of the antenna owing to the phase delay is avoided and the gain is increased. The sim-
ulation and experimental results indicate that this antenna is of advantages of small dimension, broad frequency bandwidth
and easy design for the feeding structures compared with the same type of conventional antenna, and it is applicable to the

practical microwave system.
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Fig.1 Equivalent circuit model ( a) cideal left-handed trans-
mission line( b) composite right/left-handed transmission line-
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Fig.2 Layout of the unit cell of the microstrip LH-TL prototype
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Fig.3 Serial-feed array with right-handed transmission line
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Fig.4 Photograph of 8 element microstrip antenna array
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Table 1 Structure parameters of present microstrip antenna

array
BH BME BH By
hl 2mm erl 2.55
h2 6, 6mm er2 1
h3 2mm er3 2.55
w1 32, 4mm w3 2.28mm
w2 33, 8mm
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Fig.5 Schematics of present microstrip antenna array ( a) front
view of antenna structures( b) side view of antenna structures(c)
feeding structure of the CRLH-TL( three types)
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Table 2 Structure parameters of present CRLH feedline

WL QERET  ARK XEXRK  EERRAE(mm) TR SERR BB EERATHE  ROMERR
WEFE M B EA(mm) el gu2 Z A8 rgs(mm) K le(mm) mw( mm)
g% 5 5.7 0.4 0.4 2.8 5.5
£o% 6 10 6 0.2 0.6 0.3 2.1 2.96
g=% 6 5.7 0.4 0.4 2.8 5.5

Forb, SR AR s SARERTE rw 0 FI87 B AIERKTE wp #9249 0. 2mm.
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Fig. 6 The dispersion diagram for the different TLs
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Fig. 7 Measured input VSWR versus frequency
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Fig.8 The measured results of antenna radiation patterns
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