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Chapter 5 
Conclusion 

5.1 Summary  
 In the conclusion, the white-light and blue-green EL from an 

Ag/SiO2:Si+/n-Si/Ag MOS diode with the defect-enhanced blue-green PL, made on a 

thermally annealed, multi-recipe Si-ion-implanted SiO2:Si+ film on a Si substrate with 

a nearly depth-independent Si-dose distribution profile, are studied.  After annealing 

for 180 min, the main irradiative defects corresponding to PL at 415, 455 and 520 nm 

are completely activated.  These defects are identified as WOB, the NOV-related 

defects and E’δ-related defects, respectively.  The annealing time is optimized to 3 h 

to activate completely the NOV defects and enhance the PL intensity.  The 

ion-implantation introduces more dangling bond defects than other methods (such as 

PECVD and sputtering) for synthesizing the Si-rich SiO2.  During the Si 

implantation (or physical bombardment with high-energy ions), the oxygen vacancies 

and the oxygen interstitials (the precursors for the WOB defects) are created due to 

the relatively large quantities of oxygen that are displaced from their atomic positions 

in the SiO2 matrix.  In comparison with NOV defects, additional energy is required 

to form WOB defects from the oxygen interstitials.  The NOV defects are therefore 

activated faster than the WOB defects for a given annealing condition, however, the 

increase in the number of both NOV and WOB radiative defects are of the same order 

of magnitude.  This result again confirms the reaction rule for oxygen vacancies and 

interstitials in SiO2:Si+.  A longer annealing eliminates a significant number of NOV 

defects, but the slow increase in the density of the E’δ defects persists.  The NOV 

defect concentration is found to rise from 2.5×1016 to 4.8×1017 cm-3 during 3-hr 

annealing; the data obtained from the C–V analysis agree quite well with those 
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obtained by TRPL analysis, which also reveals a reduction in the luminescent lifetime 

from 26 to 3.6 ns.  This result is consistent with the CWPL results, which reveal that 

3-hr annealing increases the intensity by one order of magnitude.  In contrast, the 

decreasing in the lifetime of the E’δ-defect-dependent TRPL is moderate (from 47.5 to 

23 ns).  The reduction in the density of the WOB defects is more pronounced than 

that of NOV defects since two oxygen interstitials are required to generate a WOB 

defect.  The complete activation of the E’δ defects does not happen in experimental 

results, which reveals the nc-Si structures have not yet been well constructed.  The 

EL power of the Ag/SiO2:Si+/n-Si/Ag MOS diode increases linearly with bias current 

after turn-on, and saturates near 0.97 A.  The EL of the Ag/SiO2:Si+/n-Si/Ag MOS 

diode turns from blue to white-light emission when the bias current is close to the 

saturation condition, and eventually changes to a yellow-green emission as the bias 

current is increased to 3 A.  The EL spectrum of the MOS diode under different 

reverse bias conditions indicates that the irradiative recombination is due to enhanced 

impact ionization of ground states of defects, such as WOB, NOV, and E’δ defects, 

through the injection of holes accumulated in the inversion layer formed beneath the 

SiO2:Si+/n-Si interface.  

In order to achieve the high excess Si atom density and reduce the defect density, 

the enhanced electroluminescence and external quantum efficiency of metal-SiOx-Si 

MOSLEDs that are fabricated on nc-Si embedded SiOx PECVD-grown at high 

substrate temperature and threshold plasma power are demonstrated.  The formation 

of nc-Si, and the associated structural transition were investigated using EELS.  The 

ratio of SiH4 and N2O fluences, the process pressure and the substrate temperature 

used in the fabrication are 1:6, 60 mtorr and 400oC, respectively.  Since the 

dissociation energies of the molecular SiH4 and molecular N2O are 75.6 kcal/mol and 

101.5 kcal/mol, respectively, molecular N2O dissociates less easily than molecular 
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SiH4 resulting in the deposition excess Si atoms and increasing the density of nc-Si.  

The threshold voltages of the ITO/SiOx:nc-Si/p-Si/Al that was prepared at 300, 350 

and 400oC are 49, 46 and 44 V, respectively.  The maximum output power of 47 nW, 

associated with a P-I slope of 0.84 mW/A is determined.  The internal quantum 

efficiency increases from 5.48×10-5 to 5×10-4 with a slope of 3.66×10-6 /oC.  The 

external quantum efficiency increases from 2.27×10-6 to 1.6×10-5. 

The structural and optical aspects of the localized synthesized Si nanocrystals in 

SiO1.25 film using a CO2 laser rapid thermal annealing process at nearly ablation 

threshold Plaser = 5.8 kW/cm2 is characterized.  Due to the relatively high absorption 

coefficient of SiO2 material at 10.6 μm, the required Plaser is much lower than those at 

other wavelengths.  The thickness of SiO1.25 film was thinned from 280 to 240 nm 

during the dehydrogenating process at Plaser = 4 kW/cm2 for 1.4 ms.  The color of 

SiO1.25 film changes from light yellow to dark yellow is due to both the increasing 

absorption coefficient and refractive index of SiO1.25 film.  HRTEM analysis reveals 

the average diameter and density of 5.3 nm and 1.56×1017 cm-3, respectively, for the 

precipitated Si nanocrystals in the annealed SiOx film.  The Si nanocrystal dependent 

PL were observed at 806 nm or longer, whereas the CO2 laser ablation at Plaser > 6 

kW/cm2 damages the SiO1.25 film and induces significant blue PL at 410 nm by 

oxygen-related structural defects.  Such a phenomenon was never observed in 

furnace annealed SiOx film since the high-temperature and long-term furnace 

annealing usually causes a gradual recovery on the compressing strain of SiO2 matrix 

nearby Si nanocrystals.  The refractive index of SiO1.25 changes from 1.57 to 1.87 

with increasing Plaser as calculated from the reflection spectra with an enlarged 

interference fringe amplitude.  In comparison with that of the quartz substrate or an 

as-grown sample, the red-shifted optical bandgap energy of a CO2 laser annealed 

SiO1.25 film from 5.21 to 2.43 eV has evidenced the effect of oxygen vacancy defects 
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on the strong blue-green absorption.  The enhanced near-infrared EL of an ITO/CO2 

laser RTA SiOx/p-Si/Al MOSLED is preliminarily demonstrated.  Dense nc-Si can 

be synthesized in the SiO1.25 film by using CO2 laser RTA at Plaser of 6 kW/cm2 for 1 

ms.  The comparison on PL spectra of CO2 laser annealed and furnace-annealed 

PECVD-grown SiO1.25 samples reveals the contribution of oxygen related defects.  

Since the CO2 laser annealing time is only 1 ms and much shorter than 

furnace-annealing time (3 hours), the annealing time is insufficient for precipitating 

larger-size nc-Si, whereas the oxygen-related defects are generated in the CO2 laser 

annealed SiOx film.  These defects enhance the carrier transport through the 

MOSLED, reducing the tunneling threshold from 3.2 to 1.8 MV/cm as compared to 

the furnace-annealed sample.  The elucidation on the role of the oxygen-related 

defects played on the improved carrier transport and enhanced light emission 

properties is addressed.  A maximum EL power of nearly 50 nW from the ITO/CO2 

laser RTA SiOx/p-Si/Al MOSLED under a biased voltage of 85 V and current density 

of 2.3 mA/cm2 is reported to date. 

The premier observation on the enhanced F-N tunneling mechanism from the 

novel SiOx/nano-Si-pyramid/Si structure is demonstrated.  Dense Si nano-pyramids 

can be synthesized at the SiOx/Si interface by reducing the ICP power during the 

PECVD growth of Si-rich SiOx on Si with high substrate temperature.  The 

correlation between the surface density of interfacial Si nano-pyramids and the 

threshold F-N tunneling field has been illustrated.  With these interfacial Si 

nano-pyramids at a surface density of 1.6×1011 cm2, the F-N threshold can be reduced 

from 7 to 1.4 MV/cm.  The elucidation on the role of the Si nano-pyramids played 

on the improved carrier transport and enhanced light emission properties are 

addressed.  The existence of Si nano-pyramids greatly reduces the biased voltage 

from 200 to 65 V, which is required to obtain sufficient EL power from the 
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MOSLEDs.  Consequently, a more stable near-infrared electroluminescence is 

emitted from the ITO/SiOx/p-Si/Al MOSLED with interfacial Si nano-pyramids, 

providing a narrowing linewidth and a lengthened lifetime to >3 hours at room 

temperature operation.  To date, an output EL power of nearly 150 nW under a 

biased voltage of 75 V and current density of 32 mA/cm2 is reported. 

Anomalous μ-PL characteristics of dense Si nano-pillars fabricating by 

dry-etching a SiO2 covered Si substrate with Ni nano-dot mask is investigated.  The 

optimum ICP-RIE recipes for Si nano-pillars with the highest density and aspect-ratio 

are under a chamber pressure of 0.66 Pa and a RF/Bias power ratio of 0.5.  After 

ICP-RIE for 5 minutes, the obtained density, diameter, and height of the Si 

nano-pillars are up to 2.8×1010 cm-2, 30 nm, and 320 nm, respectively.  Both the 

visible and NIR PLs from the high-aspect-ratio Si nano-pillars were observed.  The 

blue-green PL at around 430 nm is mainly attributed to oxygen-related defects formed 

on the surface of the Si nano-pillars.  The defect-related NIR PL at 703 and 740 nm 

from Si substrate remain unchanged before and after formatting Si nano-pillars, while 

a blue-shifted PL phenomenon with its wavelength decreasing from 874 nm to 826 

nm is clearly observed as the Si nano-pillar size shrinks from 7.2 to 6 nm.  Such a 

rod-size dependent PL preliminarily confirms the occurrence of QCE on Si 

nano-pillars at diameter <7 nm.  The nc-Si based MOSLED on Si nano-pillar array is 

demonstrated.  Rapid self-aggregation of Ni nanodots on Si substrate covered with a 

thin SiO2 buffered layer is employed as the etching mask for obtaining Si nano-pillar 

array.  Dense Ni nanodots with size and density of 30 nm and 2.8×1010 cm−2, 

respectively, can be formatted after rapid thermal annealing at 850 °C for 22 s.  EL 

spectrum of Si nanocrystals grown on high-aspect-ratio Si nano-pillars is greatly 

enhanced.  The optical intensity, turn-on current and power-current slope of the 

MOSLED are 140 μW/cm2, 5 μA and 2±0.8 mW/A, respectively.  The external 
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quantum efficiency of up to 0.1% can be obtained under a power conversion ratio of 

5×10-5.  One order-of-magnitude improved maximum EL power of 0.7 μW is 

obtained at biased current of 375 μA.  Growth of Si-rich SiOx layer on the Si 

nano-pillar array greatly enhances the roughness on top surface and bottom SiO2/Si 

interface of the nc-Si MOSLED, which not only releases the total-internal reflection 

effect but also strengthens the Fowler-Nordheim tunneling effect.  The reducing 

turn-on threshold and enhancing light-scattering performances of the nc-Si based 

MOSLED made on Si nano-pillar array essentially raises the possibility of its EL 

power toward 　 



 144

作者簡介 
 
姓名：林俊榮 
 
出生地：台灣省台北縣 
 
出生日期：62/11/17 
 
學歷：台北市東園國小 
      台北市萬華國中 
      台北市中正高中 
      逢甲大學電子系 
      大同大學光電所 
      交通大學光電所 
 
學術經歷與得獎：第十九屆財團法人宏碁基金會龍騰論文獎優等獎 

題目:矽離子佈植二氧化矽之電激白光金氧半二極體的製作

與特性之研究. 

 
台灣光電科技研討會 2003 年優良論文獎共同作者 
Title: Pumping intensity dependent red-shift 

micro-photoluminescence of silicon-ion-implanted quartz 
induced by anomalous carrier transfer between 
self-coupled Si nanocrystals 

 
專長：1.矽奈米光電元件 
   2.奈米矽材料分析 
   3.矽太陽能電池 
   4.高速光電元件 
   5.半導體特性量測 
   6.光纖感測器 
   7.光纖通信元件 
   8.光波導元件 
   10.飛秒光電量測 
 
Email: knoxlineo91g@gmail.com 



 145

國際期刊論文與研討會論文投稿及發表紀錄： 
 

(A) 期刊論文 

SCI 與 EI 選錄期刊論文 

SCI EI NO. Author/Title/Journal SCI F 

2007 
    

  23 Gong-Ru Lin, Chun-Jung Lin and Chung-Tao Lin, “Deposition temperature dependent electrical 

characteristics of low-plasma-power CVD-grown metal-oxide-semiconductor diode with buried Si 

nanocrystals”, Revised by Nanotechnology. 

3.037

  22 Gong-Ru Lin, Chun-Jung Lin and Hao-Chung Kuo, “A silicon-nanocrystal-based light-emitting 

diode on silicon nanopillar array’, Revised by Applied Physics Letters. 

4.127

  21 Chun-Jung Lin and Gong-Ru Lin,”Enhancing Nanocrystallite Si Electroluminescence by 

Suppressing Oxygen Decomposition in High Temperature and Low Plasma Power PECVD”, 

Journal of The Electrochemical Society, Vol. 154, Issue 8, pp. H743-H748, June 2007. 

2.387

  20 Chun-Jung Lin and Gong-Ru Lin, “A CO2 laser rapid-thermal-annealing SiOx based 

metal-oxide-semiconductor light emitting diode”, Revised to Applied Physics Letters, 2007. 

4.127

  19 Gong-Ru Lin and Chun-Jung Lin, “Deposition Temperature dependent Electrical Characteristics 

of Electrons in Low-Plasma-Power CVD-Grown Electroluminescent SiOx Film”, Revised by 

Journal Applied Physics, 2007. 

2.316

  18 Gong-Ru Lin, Chun-Jung Lin and Chia-Yang Chen, “Enhanced Pumping Energy Transfer 

between Si Nanocrystals and Erbium Ions in Si-rich SiOx Sputtered Using Si/Er2O3 Encapsulated 

SiO Substrate”, Journal of Nanoscience and Nanotechnology, Vol. 7, No. 8, pp. 2847-2851, 

August 2007. 

2.194

  17 Gong-Ru Lin, Chun-Jung Lin, Hao-Chung Kuo, Huang-Sheng Lin, and Chi-Chiang Kao, 

“Anomalous Micro-Photoluminescence of High-Aspect-Ratio Si Nanopillars Formatted by 

Dry-Etching Si Substrate with Self-Aggregated Ni Nano-Dot Mask”, Applied Physics Letters, 

Vol. 90, pp. 143102, April 2007. 

4.127

  16 Gong-Ru Lin, Chun-Jung Lin and Yia-Chung Chang, “Anomalous Absorption of Si-rich SiOx 

under CO2 Laser Ablation” Applied Physics Letters, Vol. 90, pp. 151903, April 2007. 

4.127

  15 Gong-Ru Lin, Chun-Jung Lin, and Chi-Kuan Lin, “Enhanced Fowler-Nordheim Tunneling Effect 

in a Nanocrystallite Si Based LED with Interfacial Si Nano-pyramids”, Optics Express, Vol. 15, 

No. 5, pp. 2555- 2563, March 2007. 

3.764

2006 

  14. Gong-Ru Lin, Chun-Jung Lin, Yu-Lun Chueh, and Li-Jen Chou, “Localized CO2 Laser Annealing 

Induced Dehydrogenation/Ablation and Optical Refinement of Si-Rich SiOx Film with Embedded 

Si Nanocrystals”, Journal of Nanoscience and Nanotechnology, Vol. 6, No. 12, pp. 3710-3717, 

Dec. 2006. 

2.017



 146

  13. Gong-Ru Lin and Chun-Jung Lin, Li-Jen Chou and Yu-Lun Chueh, “Micro Photoluminescence 

and Photoreflectence Analyses of CO2 Laser Rapid-Thermal-Annealed SiOx Surface”, IEEE 

Trans. Nanotechnology, Vol. 5, No. 5, pp. 511-516, Sep. 2006. 

3.176

  12. Chun-Jung Lin, Chao-Kuei Lee, Eric Wei-Guang Diau, and Gong-Ru Lin, “Time-resolved 

Photoluminescence Analysis of Multidose Si-ion-implanted SiO2”, Journal of Electrochemistry 

Society, Vol. 153, pp. E25-E32, January 2006. Selected articles in Virtual Journal of Ultrafast 

Science, Vol. 5, No. 1, January 2006. 

2.361

  11. Chun-Jung Lin, Y.-L. Chueh, L.-J. Chou, C.-W. Chang, E. W. G. Diau, H.-C. Kuo, and G.-R. Lin, 

“Photoluminescence of Plasma Enhanced Chemical Vapor Deposition Amorphous Silicon Oxide 

with Silicon Nanocrystals Grown at Different Fluence Ratios and Substrate Temperatures”, 

Japanese Journal of Applied Physics, Vol. 45, No. 2A, pp. 1040-1043, Feb 2006. 

1.142

2005  

  10. Chun-Jung Lin, Gong-Ru Lin, Yu-Lun Chueh, and Li-Jen Chou, “Synthesis of Silicon 

Nanocrystals in Silicon-rich SiO2 by Rapid CO2 Laser Annealing”, Electrochemical and 

Solid-State Letters, Vol. 8, pp. D43-D45, November 2005. 

2.271

  9. Gong-Ru Lin, Chun-Jung Lin, Chi-Kuan Lin, Li-Jen Chou and Yu-Lun Chueh, “Oxygen defect 

and Si nanocrystal dependent white-light and near-infrared electroluminescence of Si-implanted 

and plasma-enhanced chemical-vapor deposition-grown Si-rich SiO2.” Journal of Applied 

Physics, Vol. 97, 094306, April 2005. 

2.255

  8. Chun-Jung Lin and Gong-Ru Lin, “Defect-Enhanced Visible Electroluminescence of Multi-energy 

Silicon-Implanted Silicon Dioxide Film”, IEEE Journal of Quantum Electronics, Vol. 41, No. 3, 

pp. 441-447, March 2005. 

3.675

2004 

  7. Gong-Ru Lin, Chun-Jung Lin, and Kuo-Cheng Yu, “Time-Resolved Photoluminescence and 

Capacitance-Voltage Analysis of the Neutral Vacancy Defect in Silicon Implanted SiO2 on Silicon 

Substrate”, Journal of Applied Physics, Vol. 96, No. 5, pp. 3025-3027, September 2004. Selected 

articles in Virtual Journal of Ultrafast Science, Vol. 3, No. 10, October 2004. 

2.255

  6. Gong-Ru Lin, Kuo-Cheng Yu, Chun-Jung Lin, Hao-Chung Kuo, and M.-J. Ou-yang, “Pumping 

Intensity Dependent Surface Charge Accumulation and Red-Shifted Micro-Photoluminescence of 

Si-Implanted Quartz”, Applied Physics Letters, Vol. 85, No. 6, pp. 1000-1002, August 2004. 

4.308

  5.  Gong-Ru Lin, Chun-Jung Lin, and Chi-Kuan Lin, “Defect Enhanced Photoconductive Response 

of Silicon-Implanted Borosilicate Glass”, Applied Physics Letters, Vol. 85, No. 6, pp. 935-937, 

August 2004. 

4.308

  4. Gong-Ru Lin and Chun-Jung Lin, “Improving the Blue-Green Electroluminescence of a 

Metal-Oxide-Semiconductor Diode on SiO2/Si by Multi-Recipe Si-Ion-Implantation and 

Long-Term Annealing”, Journal of Applied Physics, Vol. 95, No. 12, pp. 8482-8486, June 2004 

2.255

  3. Chun-Jung Lin, Kuo-Cheng Yu, Hao-Chung Kuo, Miao-Jia Ou-yang, and Gong-Ru Lin, 

“Correlation between surface charge accumulation and excitation intensity dependent red-shifted 



 147

micro-photoluminescence of Si-implanted quartz with embedded Si nanocrystals”, Materials 

Research Society Symposium Proceedings, Vol. 808, pp. 23-28, 2004. 

  2. Kuen-Cherng Lin, Chun-Jung Lin, and Wei-Yu Lee, "Effects of gamma radiation on optical fibre 

sensors," IEE Proc.-Optoelectron. Vol. 151, No. 1, pp. 12-15, February, 2004. 

0.9

2003 
   Gong-Ru Lin and Chun-Jung Lin, “CW and Time-Resolved Photoluminescence Analysis of 

Silicon Implanted Glass Low-Temperature Annealed at Different Times” Materials Research 

Society Symposium - Proceedings, Vol. 770, pp. 75-80, 2003 

   Gong-Ru Lin and Chun-Jung Lin, and K.-C. Yu, “熱退火矽離子佈植二氧化矽金氧半二極體的

電致藍綠螢光與電流電壓特性分析”, 工程科技通訊, Engineering Science & Technology 

Bulletin, NSC, Vol. 67, Issue 10, pp. 15-21, October 2003 

2001 
    

  1. Woo-Hu Tsai and Chun-Jung Lin, "A novel structure for the intrinsic Fabry-Perot fiber-optic 

temperature sensor," IEEE J. Lightwave Technol., Vol. 19, No. 5, pp. 682-686 May (2001). 

2.113

    

(B)會議論文 

國際學術會議  

    

2006 

  23. Chun-Jung Lin, Chi-Kuan Lin, and Gong-Ru Lin, “Synthesis of Si Nano-Pyramids at SiOx/Si Interface for 

Enhancing Electroluminescence of Si-Rich SiOx Based MOS Diode”, OSA/IEEE Conference on Laser 

and Electro-Optics (CLEO2006), Joint Poster Session I Paper JTuD43, Long Beach, California USA, May 

21-26, 2006. 

  22. Gong-Ru Lin and Chun-Jung Lin, “Enhancement of Fowler-Nordheim Tunneling Based Light Emission 

from metal-SiOx-Si MOSLED”, the 3rd International Conference on Group IV Photonics, oral paper 

FA3, September 13-15, Ottawa Canada, 2006. 

  21. Gong-Ru Lin and Chun-Jung Lin, “SiOx/Si Interfacial Si Nano-Pyramids Enhancd Electroluminescence 

from Si-Rich SiOx MOSLED”, the 3rd International Conference on Group IV Photonics, poster paper 

22, September 13-15, Ottawa Canada, 2006. 

  20. Chun-Jung Lin, Chi-Kuan Lin, Gong-Ru Lin, “Enhanced Electroluminescence of Si-rich SiOx Based MOS 

Diode by Interfacial Precipitated Si Nano-Pyramids”, 2006 Integrated Photonics Research and 

Applications (IPRA) and Nanophotonics (NANO) Topical Meeting, Oral paper Nanomaterials NThC5, 

Uncasville, Connecticut USA, April 24-28, 2006. 

  19. Chun-Jung Lin, Gong-Ru Lin, Yu-Lun Chueh, and Li-Jen Chou, “Anomalous Absorption of Silicon 

Nanocrystals in Silicon-rich SiO1.25 Matrix Precipitated by CO2 Laser Annealing”, 2006 Integrated 

Photonics Research and Applications (IPRA) and Nanophotonics (NANO) Topical Meeting, Oral paper 

Nanomaterials NThC4, Uncasville, Connecticut USA, April 24-28, 2006. 



 148

  18 Chia-Yang Chen, Chun-Jung Lin, and Gong-Ru Lin, “Synthesis of Erbium Doped Si-rich SiOx by 

Radio-Frequency Magnetron Cosputtering using Si/SiO/Er2O3 Target”, Materials Research Society’s 2006 

Spring Meeting, San Francisco, CA, USA, April 17-21, 2006. 

  17 Gong-Ru Lin, “White-light and near-infrared electroluminescence of furnace or CO2 laser annealed Si-rich 

SiO2 with structural defects and Si nanocrystals”, 2006 SPIE Symposium on Photonics Europe (PE

2006), paper 6195-32, Strasbourg, France, April 3-6, 2006. (Invited) 

  16 Huang-Shen Lin, Chih-Chiang Kao, Chun-Jung Lin, Hao-Chung Kuo, Shing-Chung Wang, and Gong-Ru 

Lin, “Self-assembled Ni nanodot on SiO2 film: a novel reactive ion etching mask for Si nanopillar 

formation on Si substrate” 2006 SPIE Symposium on Photonics Europe (PE 2006), paper 6195-32, 

Strasbourg, France, April 3-6, 2006. 

2005 

  15. Chun-Jung Lin, Gong-Ru Lin, Yu-Lun Chueh, and Li-Jen Chou, “Synthesis of Silicon Nanocrystals in 

Silicon-rich SiO2 by Rapid CO2 Laser Annealing,” 2005 Asia-Pacific Optical and Wireless 

Communications Conference and Exhibition (APOC 2005), Shanghai, China, November 7-11, 2005. 

  14. Chun-Jung Lin, Gong-Ru Lin, Yu-Lun Chueh, and Li-Jen Chou, “CO2 Laser Annealing Synthesis of 

Silicon Nanocrystals Buried in Si-rich SiO2”, 2005 MRS spring Meeting, poster paper A19.2, San 

Francisco, CA USA, March 28-April 1, 2005 

  13. Chia-Yang Chen, Chun-Jung Lin, Hao-Chung Kuo, Gong-Ru Lin, Yu-Lun Chueh, Li-Jen Chou, Chih-Wei 

Chang and Eric Wei-Guang Diau, “Effects of N2O Fluence on The PECVD-grown Si-rich SiOx with Buried 

Si Nanocrystals”, 2005 MRS spring Meeting, poster paper A19.11, San Francisco, CA USA, March 

28-April 1, 2005 

  12. Chia-Yang Chen, Chun-Jung Lin, Hao-Chung Kuo, Gong-Ru Lin, Yu-Lun Chueh, Li-Jen Chou, Chih-Wei 
Chang and Eric Wei-Guang Diau, “Improved Near-infrared Luminescence of Si-rich SiO2 with Buried Si 
Nanocrystals Grown by PECVD at Optimized N2O Fluence”, Photonics West 2005, Conference on 
Synthesis and Photonics of Nanoscale Materials III, Symposia: Lasers and Applications in Science and 
Engineering, San Jose, California, 22-27 January 2005. 

  11. Chi-Kuan Lin, Gong-Ru Lin, Chun-Jung Lin, Hao-Chung Kuo and Chia-Yang Chen, “Silicon Defect and 

Nanocrystal Related White and Red Electroluminescence of Si-rich SiO2 Based 

Metal-Oxide-Semiconductor Diode”, Photonics West 2005, Conference on Fiber Lasers II: Technology, 

Systems, and Applications, Symposia: Lasers and Applications in Science and Engineering, San Jose, 

California, 22-27 January 2005. 

2004 

  10. Chun-Jung Lin, Y.-L. Chueh, L.-J. Chou, C.-W. Chang, E. W. G. Diau, H.-C. Kuo, and G.-R. Lin, 

“Countinuous-Wave and Time-Resolved Photoluminescence Analysis of Silicon Nanocrystals Formed by 

Thermal Annealing of Amorphous Silicon Oxides at Different Times”, 2004 International Conference on 

Solid State Devices and Materials, Poster session, paper P9-12, Tokyo, September 15-17, 2004. 

  9. Kuo-Cheng Yu, Chun-Jung Lin, M.-J. Ou-yang, Hao-Chung Kuo, and Gong-Ru Lin, “Correlation between 

Surface Charge Accumulation and Pumping Intensity Dependent Red-Shifted Micro-Photoluminescence of 

Si-Implanted Quartz with Buried Si Nanocrystals”, The 2004 Materials Research Society Spring Meeting 

(MRS2004), poster paper. A4.37, San Francisco CA, USA, April 12-16, 2004. 



 149

  8. Chun-Jung Lin and Gong-Ru Lin, “Luminescent lifetime analysis of silicon-ion-implanted glass and 

SiO2/Si at different annealing processes”, Photonics West 2004, Symposia: Ultrafast Phenomena in 

Semiconductors and Nanostructure Materials VIII, San Jose, California, 25-29 January 2004 

2003 

  7. Chun-Jung Lin and Gong-Ru Lin, “Continuous-Wave and Time-Resolved Photoluminescence Analysis of 

Defect Density Evolution in Silicon Implanted Borosilicate Glass”, The Fifth Pacific Rim Conference on 

Lasers and Electro-Optics (CLEO/PR 2003), oral paper #P1038, Taipei, Taiwan, December 15-19, 2003. 

  6. Gong-Ru Lin and Chun-Jung Lin, “The Blue-Green Luminescence and Current-Voltage Characteristics of 

MOS Diode Made on Thermally Annealed Si+ Implanted SiO2 Substrate”, IEEE Third Nanotechnology 

Conference, Secession WK: Nano-Optics, Nano-Optoelectronics, Nano-Photonics-II, oral paper WK5, San 

Francisco, CA, August 12-14, 2003 

  5. Chun-Jung Lin and Gong-Ru Lin, “CW and Time-Resolved Photoluminescence Analysis of Silicon 

Implanted Glass Low-Temperature Annealed at Different Times”, 2003 MRS Spring Meeting, paper #14.4, 

San Francisco, California, April 21-25, 2003. 

2002 

  4. Chun-Jung Lin, Pai-Shen Hsueh, Shih-Kai Lee, and Gong-Ru Lin, “Narrow-linewidth lasing of 

traveling-wave semiconductor optical amplifier with a close-loop laser-diode filtering technique”, 2002 

OSA Annual Meeting and Exhibit/LS-XVIII, Session WDD—Semiconductor Optical Amplifier Based 

Components II, Orlando, Florida, September 29-October 3, 2002. 

  3. Chun-Jung Lin and Gong-Ru Lin, “Optical-pulse-injection induced fractional harmonic mode-locking of 

erbium-doped fiber laser by using intra-cavity gain-switched laser diode”, 2002 OSA Annual Meeting and 

Exhibit/LS-XVIII, Session MG—Ultrafast Fiber Lasers, Orlando, Florida, September 29-October 3, 2002.

2000 
  2 Woo-Hu Tsai and Chun-Jung Lin, " A Novel Structure for the Intrinsic Fabry-Perot Fiber-Optic 

Temperature Sensor," ICP 2000 Proceedings (II), pp. 827-830, 2000. 

  1 Woo-Hu Tsai, Chun-Jung Lin and Gong-Chen Lin, "Investigation for Fiber Thermo-Optic Coefficients in 

Gamma Radiation Environments," ICP 2000 Proceedings (II), pp.655-658, 2000. 

    

國內學術會議  

    

  18 Chun-Jung Lin and Gong-Ru Lin, “Enhancing nanocrystallite Si electroluminescence by suppressing 

oxygen desorption in high temperature and low-plasmonic-power PECVD”, Conference of Optics and 

Photonics Taiwan 2006, Oral paper AO-67, NTHU Hsinchu, Taiwan, Dec. 15-16, 2006. 

  17 Gong-Ru Lin, Chi-Kuan Lin, and Chun-Jung Lin, “Fowler-nordheim tunneling enhanced 

electroluminescence in a Si nanocrystal MOSLED with interfacial Si nano-pyramids”, Conference of 

Optics and Photonics Taiwan 2006, oral paper AO-39, NTHU Hsinchu, Taiwan, Dec. 15-16, 2006. 

2005 
  16 Chun-Jung Lin, Chi-Kuan Lin, and Gong-Ru Lin, “Synthesis of Si Nano-Pyramids at SiOx/Si Interface for 



 150

Enhancing Electroluminescence of Si-Rich SiOx Based MOS Diode”, Conference of Optics and 

Photonics Taiwan 2005, oral paper C-SA-IV2-3, Tainan, Taiwan, Dec. 9-10, 2005. 

  15 Huang-Shen Lin, Chih-Chiang Kao, Chun-Jung Lin, Hao-Chung Kuo, Shing-Chung Wang, and Gong-Ru 

Lin, “Self-Assembled Ni Nanodot on SiO2 Film—A Novel Reactive Ion Etching Mask for Si Nanorod 

Formation on Si Substrate”, Conference of Optics and Photonics Taiwan 2005, oral paper C-SA-IV2-3, 

Tainan, Taiwan, Dec. 9-10, 2005. 

  14 Chia-Yang Chen, Chun-Jung Lin, and Gong-Ru Lin, “Infrared Photoluminescence of Radio-frequency 

Magnetron Sputter-grown Erbium Doped Si-rich SiOx”, Conference of Optics and Photonics Taiwan

2005, oral paper A-FR-Ⅱ4-5, Tainan, Taiwan, Dec. 9-10, 2005. 

  13 Chun-Jung Lin, Gong-Ru Lin, Yu-Lun Chueh, and Li-Jen Chou, “Material and Optical Aspects of the CO2 

Laser Annealed Silicon-rich SiO1.25 with Buried Silicon Nanocrystals”, Conference of Optics and 

Photonics Taiwan 2005, oral paper C-SA-IV2-3, Tainan, Taiwan, Dec. 9-10, 2005. 

2004 

  12. Chun-Jung Lin, Yu-Lun Chueh, Li-Jen Chou, and Gong-Ru Lin, “Silicon Nanocrystals Synthesized by CO2

Laser Annealing of Si-Rich SiO2”, Conference of Optics and Photonics Taiwan’04, oral paper A-SA-I1-5, 

Chung-Li, Taiwan, Dec. 18-19, 2004. 

  11. Chia-Yang Chen, Chun-Jung Lin, Gong-Ru Lin, Hao-Chung Kuo, Yu-Lun Chueh, Li-Jen Chou, Chih-Wei 

Chang, and Eric Wei-Guang Diau, “Near-Infrared Luminescence of PECVD-Grown Si-Rich SiOx with 

Buried Si Nanocrystals”, Conference of Optics and Photonics Taiwan’04, oral paper A-SU-II10-7, 

Chung-Li, Taiwan, Dec. 18-19, 2004. 

  10. Chi-Kuan Lin, Chun-Jung Lin, and Gong-Ru Lin, “Silicon Defect and Nanocrystal Related White-Light 

and Near-Infrared Electroluminescence of Si-Rich SiO2 Based Metal-Oxide-Semiconductor Diode”, 

Conference of Optics and Photonics Taiwan’04, poster paper PA-SA1-10, Chung-Li, Taiwan, Dec. 18-19, 

2004. 

  9. Kuo-Cheng Yu1, Chi-Kuan Lin, Chun-Jung Lin, Chih-Wei Chang, Eric Wei-Guang Diau and Gong-Ru Lin, 

“Time-Resolved Photoluminescence and Capacitance-Voltage Analysis of Neutral Oxygen Vacancy Defect 

in Si Implanted SiO2 on Si Substrate”, Conference of Optics and Photonics Taiwan’04, poster paper 

PA-SA1-50, Chung-Li, Taiwan, Dec. 18-19, 2004. 

  8. Kuo-Cheng Yu, Chun-Jung Lin, and Gong-Ru Lin, “Characterizing the dielectric constant and defect 

density on thermally annealed Si-Ion-implanted SiO2/Si substrate by capacitance-voltage analysis and 

continuous wave photoluminescence”, The 2004 Physical Society of Republic of China (PSROC) Annual 

Meeting, paper. PE-73, 物理雙月刊, Vol. , No. , pp. , Hsinchu, Taiwan, Feburary 9-10, 2004. 

  7. Chun-Jung Lin, Kuo-Cheng Yu, and Gong-Ru Lin, “The density and lifetime characterization of oxygen 

vacancy and nanocrystallite Si precursor defects in thermally annealed multi-Energy Si+ implanted SiO2 by 

time-resolved photoluminescence and capacitance-voltage analysis”, The 2004 Physical Society of 

Republic of China (PSROC) Annual Meeting, paper. TP-4, 物理雙月刊, Vol. , No. , pp. , Hsinchu, 

Taiwan, Feburary 9-10, 2004. 

2003 



 151

  6. Chun-Jung Lin, Kuo-Cheng Yu, Hao-Chung Kuo, and Gong-Ru Lin, “The defect-related blue-green photo-

and electro-luminescence of thermally annealed Si+ implanted SiO2”, Conference of Optics and Photonics 

Taiwan’03, paper , Taipei, Taiwan, Dec. 25-26, 2003. 

  5. Gong-Ru Lin, Chun-Jung Lin, and Kuo-Chen Yu, “Determination of defect category and concentration in 

thermally annealed Si+ implanted SiO2 using time-resolved photoluminescence and capacitance-voltage 

analysis”, Conference of Optics and Photonics Taiwan’03, paper , Taipei, Taiwan, Dec. 25-26, 2003. 

  4. Kuo-Cheng Yu, Chun-Jung Lin, M.-J. Ou-yang, Hao-Chung Kuo, and Gong-Ru Lin, “Pumping intensity 

dependent red-shift micro-photoluminescence of silicon-ion-implanted quartz induced by anomalous 

carrier transfer between self-coupled Si nanocrystals”, Conference of Optics and Photonics Taiwan’03, 

paper , Taipei, Taiwan, Dec. 25-26, 2003. (2003 年光電科技研討會學生論文獎) 

2002 

  3. Gong-Ru Lin and Chun-Jung Lin, “The Defect Enhanced Photoconductive Response in Silicon-Implanted 

Borosilicate Glass”, Conference of Optics and Photonics Taiwan’02, paper FC4-4, Taipei, Taiwan, Dec. 

12-13, 2002. 

1999 
  2 Woo-Hu Tsai, Jin-Shin Lin, Hui-Tso Chou and Chun-Jung Lin, "All-Fiber Polarization Mode Selector 

using Liquid Crystal," Optics and Photonics Taiwan"99, pp.505-509, 1999. 

  1 Woo-Hu Tsai, Yen-Juei Lin, Cheng-Chung Nien and Chun-Jung Lin, " Analysis of Periodically segmented 

waveguides in K+-Na+ Ion-Exchanged Glass," 1999 Taiwan IEDMS, pp. 611-614, 1999. 

 
 
 


