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A Millimeter-Wave Comb -Line Antenna on Liquid- Crystal - Polymer Substrate
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In recent years, there is a strong demand for high speed and large capacity wireless network. To realize the de-
mand, wider frequency bandwidth is needed but it is limited in microwave region ( ~ 30 GHz). Millimeter-wave fre-
quency band (30 ~ 300 GHz) is now focused on as one of candidates for constructing the high speed and large ca-
pacity wireless network. Millimeter-wave antennas are required to operate with low loss, high gain and broadband
operation. They are also required to be low cost from a practical viewpoint. In this paper, a microstrip comb-line an-
tenna operating at 60 GHz band is developed. The antenna is fabricated on Liquid Crystal Polymer (LCP) substrate
which is suitable for high frequency operation due to its low dielectric loss. This antenna can be fabrciated by a
roll-to-roll process which is popularly applied in FPC mass production so that it can be made with very lowcost.
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Fig. 1. Structure of comb-line antenna.
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LCP Liquid Crystal Polymer
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Fig. 2. Fabricated comb-line antenna.
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Fig. 4. Simulated and measured input characteristics for
antenna.
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Fig. 5. Simulated and measured radiation characteristics.
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Fig. 6. Measured antenna efficiency and maximum gain
for comb-line antenna.
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Fig. 7. Configuration of bandwidth-enhanced comb-line
antenna.
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Fig. 8. Comparison of simulated input characteristics for

comb-line antennas with different parasitic elements.
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Fig. 9. Input characteristics of bandwidth-enhanced
comb-line antenna.
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Fig. 10. Radiation characteristics of bandwidth-enhanced
comb-line antenna.
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Fig. 11. Measured antenna efficiency and maximum gain
of bandwidth-enhanced comb-line antenna.
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Fig. 12. Evaluation boards for loss estimation of
comb-line antenna.
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Table 1. Losses of proposed antenna at 60.5 GHz.
fRE DM 82 [dB]
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