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ABSTRACT

A series of samples are being fabricated in YBCO
thin films on LaAlO3 substrates to further use midro-
electro-mechanical systems (MEMS) devices. Pulserla
deposition was found to be the best depositionge®eor
the YBCO layer because of the ability to
stoichiometrically transfer the composition of theget to
the substrate. The LaAlO3 substrate has low losgetat
at low temperature, resulting in minimal dielectioss in
microwave circuits. Its dielectric constant of 24.5
provides a possibility of circuit miniaturizationThe
resolved examination of surface morphology will be
presented using characterization techniques asy x-ra
diffraction, SEM and AFM. After the substrate is lwe
covered by YBCO it is ready to implement the MEMS
device layout patterning process. This device Wil
designed to be switched and its details will beoals
presented in this work. After the design process is
complete the dc actuating part of the system @dhtced
and verified through simulations for an optimum
switching device.

1. INTRODUCTION

MEMS devices and their applications have extended
to different areas such as wireless communicatibichv
MEMS play an important role due to the benefitst tha
MEM switches can offer over PIN-diode of FET
counterpart [1] in terms of fabrication, cost opiem
linearity and functionality. In this work, we wifbcus on
the fabrication of YBCO on LaAlO3 substrates using
pulsed laser deposition to build optimum MEM swésh
Therefore, characterization process is a key tolveshe
morphology of the die surface using techniques -a&yx
diffraction, SEM and AFM which will be presentedfte
the device characterization is done we will befeethe
MEMS device layout patterning process. This devge

designed to be switched operating at
temperatures.

cryogenic

2. FABRICATION

2.1 PULSED LASER DEPOSITION

Pulsed Laser Deposition was one of the first
techniques used for the preparation of epitaxiabHilms
[2] and also used for this work. A laser pulse beat
material target evaporating and creating a plumiehvis
transported to the substrate [3]. The process aay out
oxygen depending on the pressure. The film produces
large numbers of particles, which emanate from the
ablation process. Several methods have been igatest
to minimize the density of particles in a film, iading
time-of-flight methods to separate the heavy, slow
particles from the faster atoms and ions [4]. Rllseser
deposition of high-temperature superconductor rizser
provides high quality superconducting thin filmschese
of the ability to stoichiometrically transfer the
composition of the target to the deposited film. [8)
addition, the deposition rate is high and the amoaris
simple compared with the other deposition techréd6é¢
A low temperature is set to avoid deteriorationtlie
characteristics of under-layers already fabricatedr
better optimization in the laser processing thepemature
has to be distributed respectivelior this film deposition,
laser wavelength is 532 nm.
IN PROGRESS

2.2 LAYOUT PATTERNING

After the substrate is well covered by YBCO it is
ready for the layout patterning process. The plasiet
that was used for imaging was AZ5214. This phoistes
is used as a negative photoresist by imaging ralers
process; this is done when a negative, high rasolutall
profile is required [49]. This photoresist imagipgpcess
will provide adequate resolution since the dimensiof
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the layout to be patterned were above | dBOA double
coat of photoresist spun on 3000 rpm for 30 seceadh
and hotplate to produce a cleaner pattern and ri@aim
film irregularities. In the preparation of BTO ph&s two
layers are involved. The underlaying layer is aypur
(PMGI SF15) spun at 3000 rpm to a thickness @ind
This layer is flood exposed to UV light for 4 miest
This will provide solubility to ensure proper undet for

an ideal liftoff. The top layer is a coat of thihgioresist
AZ5214 spun at 3000 rpm for 30 seconds. After ogati
the substrate is exposed for 3 minutes through the
dielectric mask and submerged in a beaker with4da 1:
developer to DI water solution. After watching absthe
development process of the patches and makingtsate
the undercut is well developed the substrate isetido
the RF magnetron sputtering system for BTO depwsiti
and then bridge release.

3. DESIGN

This section describes to the design process af thi
work. First of all, the design process starts bydrining
the dimensions required for the 5@ microstrid45]
transmission line. Second, MEMS switches are design
and characterized. Third, the device is designededo
switched and optimized using SONNE' simulatiori46]
software. After the design process is complete dhe
actuating part of the system is introduced andfieeli
through simulations. Series capacitance contact 18l
switches were selected for this project. The dirwarssof
the supported beam structure are shown in figureThe
suspended membranes or bridges have a ldngt800
um (approximately 5 ), a widthw = 169 um and a
gap heighty = 2um.

Figure 3.1: Series MEMS switch.

The superconductor was modeled as a conductor awith
skin depth equivalent to the corresponding London
penetration depth. SONNETTM is not capable of
simulating mechanical movements,
simulations were made for the “off” and “on” staiéhe
suspended membrane in the “off” state or up positias

a dielectric layer withr = 1 (air) on top of the BaTiO3
patch. The height between the membrane and dielectr
patch layer or air gap is approximatelyf. In the “on”
state or down position, there is no air gap; treesfthe
membrane is laying directly on the dielectric patch
covering the transmission line. To actuate the gold
membrane, a DC voltage is applied between the cente
conductor of the filter and the membrane. The taxyl

so the separate

electrostatic force pulls the membrane down towaes
filter transmission line.
IN PROGRESS

4. RESULTS

IN PROGRESS
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