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QNERC Seminar 

Thursday, March 22, at 14:00 – 15:00
Conference Room 605, South-9
'' New Luminescent Center and Optical Gain from O-Si-N Bonding States in a-SiNxOy Thin Films''
Prof. Kunji Chen
Nanjing University
Abstract: The motivation of realizing monolithic optoelectronic integrated circuits has stimulated extensive interests in exploring efficient Si-based light-emitting materials. To overcome the low luminescent efficiency of bulk Si owing to its indirect band gap, various approaches have been investigated. One of the feasible ways is using quantum size effect in low-dimensional Si structures, and other is based on the luminescent defect states in Si based compounds. 

 We have reported oxygen induced strong green PL centered at 500 nm from amorphous silicon nitrioxide (a-SiNxOy) films prepared by PECVD at room temperature. Moreover we also found that the PL features of a-SiNxOy samples are composition-dependent. The peak position of PL shifted from 430 nm to 630 nm with the SiH4/NH3 ratio changed from 1: 8 to 1: 0.5. The light emission device with MIS structure of Al/ p-type Si/ a-SiNxOy / ITO emitted intense and uniform green-yellow light. The maximum output optical power can reach as large as micro-Watt. 

Recently we investigate the optical gain properties from a-SiNxOy strip-loaded waveguide structure. The optical gain of 85 cm-1 measured at 600 nm has been determined under the top-pumping with He-Cd laser of 40 mW at 325 nm. We explain the observations using a model based on the population inversion of the radiative states associated with the O-Si-N bonding states.

The a-SiNxOy films were prepared by initially depositing a-SiNx layer on Si (100) wafer or quartz substrates with use of SiH4 and NH3 gas mixture in PECVD system, and subsequently oxidized the deposited films in situ by oxygen plasma treatment. The characteristics of the N-Si-O luminescent defect states has been systematically examined and investigated by using XPS, FTIR, optical absorption spectra, and temperature-dependent PL spectra etc. All of the results indicated that there is a luminescent defect states located in the gap at 0.65 eV below the conduction band. The origin of this defect state is raised from oxygen induced O-Si-N bonded structure, which can be found neither in pure a-SiNx nor in pure a-SiOy materials.
中国・南京大学のKunji Chen教授が、量子ナノエレクトロニクス研究センター客員教授として滞在されています。Kunji Chen教授はナノシリコンデバイスの専門家です。a-SiNxOy系材料からの新しい発光と光増幅現象に関する研究を紹介していただきます。奮ってご参加下さい。
連絡先：小田俊理（３０４８）
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QNERC Seminar 

Thursday, March 29, at 14:00 – 15:00
Conference Room 605, South-9
'' The Development of Nanometer Solid State Storage Technology ''
Prof. Kunji Chen
Nanjing University
Abstract: With the ubiquitous presence of portable consumer and communication devices the solid state non-volatile memory (NVM) has been widely applied. These smart devices must have larges brains containing both sophisticated functions (code storage) and more memory capacity (date storage) that do not vanish when power is turned off.

The ultimate NVM should have characteristics such as high-density and low cost, fast write and read access, low energy operation, and high performance with respect to endurance and retention. Today, Si-based Flash memory devices represent the most prominent NVM because of their high density and low fabrication costs. However, Flash suffers from low endurance, low write speed, and high voltages required for the write operations. To overcome the problems of current NVM concepts, a variety of alternative memory concepts is explored. Most notably, NVMs based on electrically switchable resistance random access memory (RRAM) have attracted considerable attention.

The content of this talk contains:

1. Review of current NVMs and their scaling limit.

2. The results of Si Nanocrystal floating gate NVM device based on discrete charge storage principle.

3. The performance of RRAM device with Pt/SiO/Pt structure.

中国・南京大学のKunji Chen教授が、量子ナノエレクトロニクス研究センター客員教授として滞在されています。Kunji Chen教授はナノシリコンデバイスの専門家です。不揮発性メモリに関する研究の新しい展開を紹介していただきます。奮ってご参加下さい。
連絡先：小田俊理（３０４８）
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