
Accepted Manuscript

Annealing and excitation dependent photoluminescence of silicon rich silicon nitride
films with silicon quantum dots

Wugang Liao, Xiangbin Zeng, Xixing Wen, Xiaoxiao Chen, Wenzhao Wang

PII: S0042-207X(15)30029-4

DOI: 10.1016/j.vacuum.2015.08.002

Reference: VAC 6761

To appear in: Vacuum

Received Date: 18 June 2015

Revised Date: 4 August 2015

Accepted Date: 6 August 2015

Please cite this article as: Liao W, Zeng X, Wen X, Chen X, Wang W, Annealing and excitation
dependent photoluminescence of silicon rich silicon nitride films with silicon quantum dots, Vaccum
(2015), doi: 10.1016/j.vacuum.2015.08.002.

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.

http://dx.doi.org/10.1016/j.vacuum.2015.08.002


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

 1

Annealing and excitation dependent photoluminescence of 

silicon rich silicon nitride films with silicon quantum dots 

Wugang Liao 1, Xiangbin Zeng 1,a), Xixing Wen 1, Xiaoxiao Chen 1, Wenzhao Wang 1   

1 School of Optical and Electronic Information, Huazhong University of Science and Technology, 

Wuhan, Hubei 430074, China 

a) Corresponding author. 

E-mail address: eexbzeng@mail.hust.edu.cn  

Tel/fax: +86-027-87544760 

 

Silicon-rich silicon nitride (SRSN) films with different excess of silicon were 

prepared by plasma enhanced chemical vapor deposition (PECVD). Amorphous 

silicon quantum dots (Si QDs) were in-situ synthesized without annealing, while 

crystalline Si QDs were formed after 1100℃  annealing. The mechanisms of 

photoluminescence (PL) emission of samples annealed at different temperatures were 

investigated. The PL emission of the as-deposited samples shows little change while 

that of the annealed samples at 1100℃ exhibits an obvious redshift with the increase 

of excitation wavelength from 325 nm to 532 nm. The quantum confinement effect 

(QCE) in Si QDs was found to dominant the PL emission of all the as-deposited 

samples and the samples annealed at 1100℃. In addition, excitation energy-induced 

QD size selection was also found to play an significant role in the 1100℃ annealed 

samples with inhomogeneous size distribution of Si QDs. 
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