Accepted Manuscript

materials letters

Effect of ammonia plasma treatment on the luminescence and stability of porous
silicon

M. Pérez, A. Dutt, B. de la Mora, E Mon-Pérez, M. Villagran-Muniz, M.F.
Garcia-Sanchez, G. Santana

PIL: S0167-577X(18)30123-X

DOI: https://doi.org/10.1016/j.matlet.2018.01.113
Reference: MLBLUE 23761

To appear in: Materials Letters

Received Date: 28 August 2017

Revised Date: 22 November 2017

Accepted Date: 20 January 2018

Please cite this article as: M. Pérez, A. Dutt, B. de la Mora, E. Mon-Pérez, M. Villagrdn-Muniz, M.F. Garcia-
Sanchez, G. Santana, Effect of ammonia plasma treatment on the luminescence and stability of porous silicon,
Materials Letters (2018), doi: https://doi.org/10.1016/j.matlet.2018.01.113

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.matlet.2018.01.113
https://doi.org/10.1016/j.matlet.2018.01.113

Effect of ammonia plasma treatment on the luminescence and stability

of porous silicon

M. Pérez', A. Dutt'", B. de la Mora®, E Mon-Pérez', M. Vi]lagra’ln—Munizz, M.F. Garcia-Sanchez® and G.
Santana'”
nstituto de Investigaciones en Materiales, UNAM. A.P. 70-360, Coyoacan, C.P. 04510, México, D.F.
? CCADET, UNAM, México D.F. C.P. 04510, Mexico

3UPIITA, IPN, C.P. 07340, México D.F., Mexico

* Corresponding authors: gsantana@iim.unam.mx and adutt@iim.unam.mx, Tel: (52) 5556224722

Abstract: Effect of ammonia plasma on the luminescence and stability of the porous silicon (PS) has been studied.
Samples were cut into different parts to compare the as-deposited sample with the low (5 W) and high RF power
(75 W) treated parts. Scanning electron microscopy (SEM) shown that the samples treated at 5 W did not
demonstrate a change in the structural aspects, whereas, samples treated at 75 W shown some modifications in the
final structure. Photoluminescence (PL) spectroscopy revealed strong diminishment in the luminescence as an
outcome of plasma treatment for both samples. In comparison to sample treated at 5 W, high RF power treated
sample did not show recovery in the PL with the course of time. Fourier transform infrared (FTIR) analysis shown
the alterations in the hydrogen and oxygen bonding with time for the sample treated at 5 W. On the other hand, the
appearance of stable nitrogen peaks (Si-N, N-H) were found for the other sample. PL quenching could be due to
the appearance of plasma-induced defects and/or hydrogen-related dangling bonds and further shown the stability

of the sample treated at 75 W (no recovery in PL) for optoelectronic applications.
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