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Introduction

» The Atomic Layer Deposition (ALD) technigue can be used to increase the lifetime of microfabricated rubidium vapor cells (magnetic

sensors for magnetoencephalography) by an ultra-thin coating layer deposited on the internal cell walls (Figure 1). The ALD presents
excellent control over the ultra thin films thickness (< 20 nm) and allows complex 3D structures to be covered with a high-aspect-ratio coating.
» This work shows the characterization of alumina (Al,O5) and silicon dioxide (SiO,) ultra-thin films deposited by Thermal ALD (ThALD) and
Plasma-Enhanced ALD (PEALD).
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ALD purge time varies between 1 s and 5 s. Figure 1 — Microfabricated rubidium vapor cell; (a) Without

Results magnetic field; (b) With a magnetic field

» Figure 2 shows the refractive index results in comparison to literature obtained by a spectroscopic ellipsometer.

» The Energy Dispersive Spectroscopy (EDS) chemical characterization shows a main peak that represents the Si n-type substrate
(represented In Figure 3). However, the PEALD Al,O, shows an atomic percentage of 58.65% for Oxygen (O) and 41.35% for Aluminum (Al)
with a mass percentage of 45.69% for O and 54.31% for Al. The atomic percentage for ThALD Al,O, shows 59.37% for O and 40.63% for Al
with a mass percentage of 46.42% for O and 53.57% for Al.
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Figure 2 — Comparison between the refractive index values measured and the literature. Figure 3 — Elementary analysis with EDS of PEALD
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» The ThALD Al,O; show optical and chemical characterization closer to the reference. However, the results are very close to literature.

» This work presents the characterization of the Al,O5; and SIO, ultra-thin films to increase the lifetime of microfabricated rubidium vapor cells

(in glass or silicon) for application in magnetoencephalography.
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