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Abstract

A design of broadband phase-shifter is presented by utilizing the unique nonlinear phase re-
sponse of the composite right-left handed transmission line. The use of wideband phase-shifter
can control antenna beam to achieve a fixed angle in broadband. The four-port differential phase-
shifter consists of two paths, one path using composite right-left handed transmission line while
the other using conventional right hand transmission line. A stable phase difference can be ob-
tained over a wide bandwidth, so that broadband phase shift can be achieved. Simulated results
show that the 90°, phase-shift with phase imbalance of +3 can be achieved over a broad bandwidth
from 8 GHz t015.9 GHz (66.4%), with the return losses more than 12 dB and the insertion losses
less than 0.3 dB. Moreover, the proposed structure is easy to design and convenient to fabricate.
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Figure 1. Equivalent circuit of left and right hand transmission

line
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Figure 2. Equivalent circuit of CRLH transmission line
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Figure 3. Dispersion curve of CRLH transmission line
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Figure 4. Phase-shifter structure model of CRLH
transmission line
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Figure 5. Dispersion curves with different I.s
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Figure 6. Dispersion curves with different wys
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Figure 7. Dispersion curves with different I;s
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Figure 8. Dispersion curve of CRLH
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Figure 11. Phase simulation of phase-shifter
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