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Abstract

This paper presents reconfigurable slot antenna using a voltage—controlled
MEMS switches. The slot antenna operates at its nominal frequency as
determinedly the slot length. The tuning of the operating frequency is
realized by varying the electrical length of the antenna, which is controlled
by MEMS switches, which have different actuation voltages.

Three-pairs of MEMS switches are symmetrically placed in slot. When the
MEMS switch is in the ON-state, they essentially behave as equivalent
short circuits reducing the length of the slot. On the other hand, when the
MEMS switch is in the OFF-state(bias voltage=0V), the length of the slot
remains unchanged. As a result, different resonant frequencies are shown at
each switch state. The length and the width of the slot are 5.6mm and 200
um, respectively.

Until now, many researchers have reported the development of MEMS
switches for operation at RF and microwave frequencies. A actuation voltage
of MEMS switches can be determined by switch geometry and air-gap
height between a movable plate and a bottom plate. This paper using
Cantilever MEMS switch. A width and a thickness of the cantilever are 100
m and 1gm, respectively. The length of the cantilever is different at the
position of switch 240um, 320um, 400um in the slot in order to be able to
actuate each switch at different DC voltage.

The process wused in this work was very simple, reproducible,
controllable, and compatible with CMOS {fabrication process. The fabricated

RF switch showed an applicability other RF systems.
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<Table 3-2> Material properties of metal for finite element analyze
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<Fig. 3-6> Movement voltage of switch according to Air-gap
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<Table 3-3> On/off voltage of three type switch

< ¥ On-state[V] Off-state[v] Hysteresis[V]
SW1 8 1.7 6.3
SW2 13 2.5 10.5
SW3 20 3.5 16.5
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(a) Mask #1 (b) Mask #2

(c) Mask #3 (d) Mask #4
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