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APPLICATION OF LEFT-HANDED MICROSTRIP
TRANSMISSION LINE IN THE DESIGN FOR
MILLIMETER WAVE MICROSTRIP ARRAY

ZHANG Zhong-Xiang, ZHU Qi, XU Shan-Jia
(Dept. of EEIS, University of Science & Technology of China, Hefei 230027, China)

Abstract ; A novel left-handed microstrip transmission line (LH-TL) structure was presented. Based on this structure, feed
lines with composite right/left-handed transmission line (CRLH-TL) structure for microstrip arrays were also presented. By
controlling the lengths of LH-TL. and RH-TL paris in CRLH-TL, naught phase shifts of the transmission line can be ob-
tained. As an application, the CRLH-TL has been used as feed line in series fed millimeter wave microstrip arrays. Numer-
ical results show that, by means of the CRLH-TL, the insertion phase shifts at excited ports of microstrip elements can be
eliminated. As a result, the inherent beam shifts disappear.

Key words: left-handed transmission line (LH-TL) ; composite right/left-handed transmission line (CRLH-TL) ; millime-

ter-wave antenna; microstrip array
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Fig.1 Infinitesimal circuit model of the LH-TL as the du-

al of the conventional TL
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Table 1 Numbers of the units of LH-TL and the phase

of EM wave
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1 30.07°
2 64.49°
3 105.1°
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Fig.2 (a) The structure and dimension of unit circuit cell
of LH-TL at 94GHz;; (b) simulated radiation pattern (c)
the unit structure presented in [2]
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Fig.3 The structure of two units of aperture-coupled
microstrip array antennas with H-slot at 94GHz: (a) x-y
coordinate surface; (b) x-z coordinate surface
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Table 2 The parameters of the microstrip array anten-

nas
¥ ¥E
hl 0.1mm
h2 0.2mm
w 0.74mm
Wa 0.05mm
WL 0.078mm
el 11.7
&2 4.2
d 1mm

+—0.528m
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Fig.4 CRLH-TL feeding line consisting of 4 LH-TL units
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Fig.5 The VSWR property of the antenna array fed with
CRLH-TL configuration '
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Fig.6 A comparison of radiation pattern (db) between mil-
limeter-wave microstrip array with traditional series-fed and
CRLH-TL-fed configuration at 94GHz; (a) E-plane (b) H-
plane
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Table 1 Academic velocity precision and maximum discriminable velocity vs M,L
M 256 256 512 512 1024 1024
L 23 35. 12 18 6 10
Av,(m/s) 1.04 0.67 1.04 0.67 1.14 0.64
Vg (M/8) [ -133.2,133.2] [ -86.2,86.2] [ -266.3,266.3] [ -172.3,172.3] [ -585.9,585.9] [ -325.5,325.5]
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