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Phased-array lader with variable-frequency liquid antenna
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The phased-array method has been proposed as an attempt to scan millimeter
waves. In the phased array method, interference is caused between electromagnetic waves of different
phases from multiple integrated antennas, and the interference waves are irradiated in a specific

direction and position. This makes it possible to scan the electromagnetic waves without changing
the direction or orientation of the antennas themselves. In this research, we aim to realize a MEMS
liquid millimeter-wave phased array antenna that can irradiate and measure the reflection of
millimeter-waves at any position without blind spots by using a MEMS liquid antenna whose resonant
frequency can be continuously changed by using liquid as the dielectric, and by continuously
changing the phase of the electromagnetic wave output from each antenna. The objective of this
project is to realize a liquid millimeter-wave phased array antenna.

MEMS



(@) {RIE 7 = A Xk
TUAT TS

TR

e
B

MEMS

MEMS

(b) AT > T R+

MEMS

OND i

5 B4,
=

(#EH) PFE

(ENERS N (4
SLRA B E I

BIEKT 75 0 S B P
(LR O - T2 R

MEMS

ERHZET




MEMS

HIVACF-4

50

40 |

[mPa-s]

(=]
[==]

Viscocity

30

10

=
(1
= ->
=
20 40 60 80 100 120
Temperature [deg]
1 MEMS

60

100

14

150V



(a) Room temperature

{b) Heated up to 60 degree
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