USC Atomically Smooth SrTiO; Substrate by HF Etching and Annealing
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Introduction Preparation Analysis Applications

Substrates are the materials on which other Since the structure of substrates really matters in
processes are conducted, such as pulsed laser | the synthesis of other materials, it cannot contain
deposition growths. Because they are crucial in | any impurities. Old substrates usually have some
contributing to the quality of the material grown | form of contamination from the surroundings (i.e.
on it, their structure must be compatible with the | dust particles or deposits of other elements) and
target. SrTiO5 (STO) is the substrate we used we generally use etching and annealing in order
for research. However, the quality of substrates | to get exactly the material we want to use as a
degrade over time, and we are looking for ways = substrate.
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-------- Etching is a process to remove certain layers
-5 - | from a structured specimen in order to obtain only
the layer we want. Since STO is structured with
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STO substrate (PC: Biotain Crystal Co., Ltd) Conf|gurat|0n), etCh|ng works well in |SO|at|ng the ' = S — -
layer we want (TiO, surface termination). In PC: Myt Surencran; AFM Images oy
u [ ] . 1g. A as receive SrO)°
Objective & Impact of Professor’s order to do so (with the case of STO), we use a Fig. B: STO after stching & annealing. \ o
Research buffered HF solution to remove the impurities. Fig. D: old STO (6 months) e -
Professor Ravichandran’s research focuses on Annealing: Atomic Force Microscopy: R e e
the synthesis and analysis of complex oxides . - 14l High slectron mbilly LaAIO/SITIOD nteroeriace,
(i.e. perovskites — general structure ABO;). In Etching cannot guarantee a smooth surface AFM s Ia FXO.CG.SS to V|rs1u3llze the sglrface ij‘ - ' 420, 10.1008Inaure02008,
order to do so, high-quality epitaxial thin films (which is what we need for growths). Thus, we $2trenr;ihinglﬁslzsamg tg t;O ;gamngti\;gl,gn
need to be synthesized in order to observe use annealing. Annealing is a process in which a P

surface. A laser is pointed at the backside of
the tip and fires a beam which is then reflected
and collected by a photodiode. The cantilever | The next step would be to experimentally
bends, and this causes the reflected angle to | find a way to obtain consistent better
change, which allows for imaging of surface. | quality step-terraces for the STO
substrates. We can also find the cause of

properties not seen in bulk materials. We use In| material is heated to a high temperature in the
situ RHEED to monitor surface characteristics of  Présence of a gas (in our case, pure O,) in order
superlattice crystal growth (grown by pulsed to help the atoms on the surface settle. This can
laser deposition) and also AFM and XRD to help make a rough surface smoother.

better understand the surface and structure,

r ively of the material grown. Th . .
espectively of the material grow ©s€ ;‘ BelBe or and degradation of the surface over time.
materials may show characteristics that can ; el
play a role in both large and small-scale !
electronics. Photodiode
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