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A Task 1 Synthesize active nanoparticles [*

i

J Task 2 Characterize active nanoparticles ‘

Major Task

1. Install and Maintain Major Equipment
for the Project

2. Allocate resources

3. Coordinate communication among
tasks

4. Monitor each task progress

5. Report

Task 3 Assemble photonic crystals

Task 4a Characterize photonic crystals

A
7 Task 4b Fabricate/evaluate photonic devices

Figure 1 Organization of the Project. Vertical integration among tasks to
achieve our goal effectively
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(1) Accomplishments

21mTH %
Task |Year|SCI  |Non |International |Local Patent News Training
& |Paper |SCI |CONference |conference |Application |Release |Ph.D|M.S. |Nano-
B Paper Paper Paper program
main| 91 0 0 1 3 0 0 0 1 248
90 0 0 1 1 0 0 0 1 98
91 1 0 2 2 0 0 1 2 0
90 0 0 1 1 0 0 1 2 0
91 2 3 0 0 0 0 0 2 0
90 0 0 0 2 0 0 0 2 0
91 2 0 2 3 0 3 2 2 0




90| 3 1 3 4 1 0 4 | 7 0
4 91| 2 3 8 6 2 2 2 5 2
0| 1 0 1 3 0 1 1|3 0
Sub | 91 7 6 13 14 2 5 5 | 12 | 248
Total| 90 | 4 1 6 1 1 1 6 | 15 98
Total 1 7 19 25 3 6 |27 346

(2) Publications List
List papers and patents including authors, title and name of journa (meeting
proceeding) in the following:

(A) Research Papers

a. SCi

Task 1

1T.W.ChenB.Y. Yu,and W. J. Wei, “Ostwald ripening of SIO, particlesin Stober’s
Process,” submitted to J. Am. Ceram. Soc. 2003

Task 2

1. J.-Y. Miao, D. W. Hwang, C.-C. Chang, S.-H. Lin, L.-P. Hwang, (2003), “Uniform
Carbon Spheres of High Purity Prepared on Kaolin by CCVD™, Diamond and Related
Materias, in press.

2. C.-C. Chang, M.-C. Shu, (2003) “The Chemical Origin of Defects on Silicon
Dioxide Exposed to Ethanol”, J. Phy. Chem. in press.

Task 3

1. R-M. Ho, H.-W. Fan, Y.-W. Chiang, F.-H. Lin, C.-C. Lin and B.-H. Huang
“Nanopatterned Templates from OrientedPolystyrene-Poly(L-lactide) Diblock
Copolymer Thin Films’” Adv. Mat., submitted (2003) .

2.C.S. Wu, C. D. Chen, S. M. Shih and W. F. Su, “Single-Electron Transistors and
Memory Cellswith Au Colloidal Islands,” Applied Physics Letters, 81(24), 4595
(2002)

Task 4

1. Ching-Fuh Lin, Eih-Zhe Liang, Sheng-Ming Shih, and Wei-Fang Su, “The
significance of surface for CdS nanoparticles,” Jon. J. Appl. Phys. 42(6A),
pp.L610-L612, 2003




b. Non-SCI

Task 2

1. C.-C. Chang, I.-J. Huang, (2002), “The Decomposition of tBAA on the Silicon
Surface”, in "Mechanisms of Surface and Microstructure Evolution in Deposited
Films and Film Structures’, J. Sanchez, Jr.; J. G. Amar; R. Murty; G. Gilmer, Eds.;
12.

2. 1.-J. Huang, K. Chen, C.-C. Chang, (2002), "Copper Thin-Film Technology and
Precursor Decomposition Processes’, Chemistry. 60, 4109.

3. C.-H. Lung, W.-H. Hung, Y.-W. Yang, S.-M. Peng, C.-C. Chang, (2002), “Bonding
Geometry of Atomic Metal Chain Complex on GaN(0001)”, Synchro. Rad. Res,
Center Rep. 11, 118.

Task 4

1. Peng-Fei Chung, Ting-Wien Su, Ching-Fuh Lin, Miin-Jang Chen, and Wei-Fang Su,
“Nano-structured Metal -Oxide-Semiconductor Devices for Efficient Band-edge
Electroluminescence,” SPIE, Proceedings, Vol. 4654, 2002.

2. Eih-Zhe Liang, Ching-Fuh Lin, and Wei-Fang Su, “ CdS Nanoparticles
Light-emitting Diode on Si”, SPIE, Proceedings, Vol. 4641, 2002.

3. Eih-Zhe Liang, Ching-Fuh Lin, Sheng-Ming Shih, and Wei-Fang Su, “The
significant influence of surface states on the e ectroluminescence of CdS
nanoparticles,” Proceedings of SPIE, Vol. 4808, pp. 156-164, 2002

C. Conference papers

L ocal

Main Task

LARES 2 3 2 K R P § A OF A4 A 2 K M), A F
B 733 4 7%= 3, March 28, 2003, p.47-71 (INVITED)

2AkrEF o F A A M2 A ) R 1 i A3 AT F S5 F

# €, March 12, 2003, p.23 (INVITED)

BHCER," F SRS A KR AR OLE 100 24 P & KR A PR
g E A3t ¢, Partll p.1-48 (INVITED)

Task 1

1.B. Y. Yuand W. J. Wi, “ Synthesis of Mono-dispersive SIO, Core/TiO, shell
particles” * R4 ¢ 2002 & & ¢ > 54 0 SF<F > 11/22-23 (2002)

2. W. Wei and T. W. Chen, “Ripening of SIO, particlesin Stober’s process,” * F%f
#F ¢ 2002 & £ ¢ Fiawkd B FITFI € LR 0 Hk, 11/3-11/7/2002

Task 3



1 #4232 K82 2 A~ 2 gt (Molecular Nanomaterials and Their
Device Application),” Jan 18, 2003 & 4 + # 31 ¢ (INVITED)

2. ke >, " Nanoparticles apply on electroluminescence devices,” 91 # 10 * 9 p A%
W2 R st ¢ (INVITED)

3. FET P EH R E T3 E e > PS-PLLA—2 KB E A" %
S ERAFEEE, 5 e, (2003).

Task 4

1. Eih-Zhe Liang, Ching-Fuh Lin, Sheng-Ming Shih, and Wei-Fang Su,

‘ Electroluminescence and temperature effect of CdS nanoparticles on Si wafer,”
Optics and Photonics Taiwan' 01, KaoShiuang, Taiwan, Paper TA4-2, 2001.

2. Hsin-Hong Hsieh, Ching-Fuh Lin, and Wei-Fang Su, “Using nanoaprticlesin the
oxide layer of metal-oxide-silicon structure to generate efficient el ectroluminescence
on Si,” Optics and Photonics Taiwan’ 01, KaoShiuang, Taiwan, Paper TA4-6, 2001.
3. Hsin-Hong Hsieh, Ching-Fuh Lin, and Wei-Fang Su, “Using nanoaprticlesin the
oxide layer of metal-oxide-silicon structure to generate efficient el ectroluminescence
on Si,” Optics and Photonics Taiwan’ 01, KaoShiuang, Taiwan, Paper TA4-6, 2001.
4 Hhot ¥, ook, EAEL, PR, HFE, AN RRT &8, KM AW
Wivedg® " 2002 7 5 PHF g, SHF, o4, 20020

5.C. F Lin, S. M. Shih, W. F. Su, H. K. Yuan, C. Y. Liu, J. H. Tsa, E. Z. Liang,
“Investigation on the electrical and optical properties of Gold/SiO2 nanoparticles
mixture, “2002 7 F A HE €, SHLF, 54,2002

6. E. Z. Liang, C. F. Lin, S. M. Shih, W. F. Su, “CdS-nanoparticle light-emitting-diode
onSi,” 2002 z it FHEHFTE, S F~F, 54,2002 -

I nter national

Main Task

1. kv >, ” Molecular Nanomaterials and Their Nanodevice Applications
AFFAHMHEEEZ A A B ORY ) 23R E X PR 2 K R E Dec. 11-13,
2002 (INVITED)

Task 1

1.B.Y.Yuand W. J. Wei, “Investigation on assembly and spectroscopic properties of
photonic bandgap crystals with mono-dispersive SiO./TiO, particles,” 105" Annual
Meeting and Exposition of Am. Ceram. Soc., Nashville, TN, USA, April 27-30m
2003

2.J.F. Li, W.H. Yu, C. S. Chen, and W. J. Wei, “Modeling nanosized colloidal
particle interactions with Brownian Dynamics using discrete element method,”
Nanotech 2003, The nanotechnology conference and trade show, Feb. 23-27, San



Francisco, USA, 2003

Task 3

1. Wei-Fang Su, Jiang-Fong Li and Ron-Ming Ho, “Bismuth Titanate Nanoparticle
Dispersed Polyacrylate Smart Material,” Polymer Preprints 2002 ,43 (2) ,
1218-1219

2. R.-M. Ho, H.-W. Fan, Y.-W. Chiang and F.-H. Lin “ Shear-induced Orientation of
PS-PLLA Microstructures in Thin Films” Contributed Paper at Polymer
Processing Society International Meeting, Taipel, Taiwan, 2003.

Task 4

1. Eih-Zhe Liang, Ching-Fuh Lin and Wei-Fang Su, “ Electroluminescence and
Spectral Shift of CdS Nanoparticleson Si Wafer”, IEEE-NANQO'2001, Maui, Hawali,
USA, October, 2001.

2. Ching-Fuh Lin, Peng-Fel Chung, Miin-Jang Chen, and Wei-Fang Su,
“Si02-Nanoparticles Enhancing Si Band-Edge Electroluminescence to Nearly Lasing
Actions, “IEEE-NANO'2001, Maui, Hawaii, USA, October, 2001.

3. Ching-Fuh Lin, Peng-Fei Chung, Miin-Jang Chen and Wei-Fang Su, “Nearly
Lasing Actions from Nanoparticle-Modified Metal-Oxide-Semiconductor Structure
on Si,” 14™ Annual Lasers and Electro Optics Society Meeting (LEOS2001), Paper
ThT 3, San Diego, California, November, 2001.

4. Eih-Zhe Liang, Ching-Fuh Lin, Sheng-Ming Shih, and Wei-Fang Su,
“Electroluminescence of CdS nanoparticleson Si,” 2000 Fall MRS meeting, Boston,
Massachusetts, 2001.

5. Peng-Fei Chung, Ting-Wien Su, Ching-Fuh Lin, Miin-Jang Chen, and Wei-Fang Su,
“Nano-structured Metal -Oxide-Semiconductor Devices for Efficient Band-edge
Electroluminescence,” Photonics West 2002, Paper 4654-17, San Jose, USA, 2002.

6. Eih-Zhe Liang, Ching-Fuh Lin, and Wei-Fang Su, “ CdS Nanoparticles
Light-emitting Diode on Si”, Photonics West 2002, Paper 4641-20, San Jose, USA,
2002.

7. Ching-Fuh Lin, Eih-Zhe Liang, and Ting-Wien Su, Hsing-Hung Hsieh, Wei-Fang
Su, Miin-Jang Chen, “Light Sources for Photonic Circuitry Based on Si,” CLEO2002,
Paper JThB, Long Beach CA, USA, 2002.

8. Eih-Zhe Liang, Ching-Fuh Lin, Sheng-Ming Shih and Wei-Fang Su, “The
significant influence of surface states on the e ectroluminescence of CdS
nanoparticles,” International Symposium on Optical Science and Technology (SPIE's
Annua Meeting), Sesttle, Washington, USA, 11 July 2002.
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Appendix | —Press1
Original Message -----
From: "Eric Smalley" <esmalley@trnmag.com>
To: <chiidong@phys.sinica.edu.tw>
Sent: Friday, December 20, 2002 7:16 AM
Subject: Press inquiry about memory cells paper

> Dr. Chen,

>

> |'m working on a story for Technology Research News (www.trnmag.com) about
your Applied Physics Letters paper " Single-electron transistors and memory
cellswith Au colloidal islands’ and I'd like to ask you afew questions. |

should mention that we write for a general, non-technical audience. First,

could you email the paper to me?

>

> Please briefly describe in simple terms what you have accomplished.

>

> How exactly doesit work? Can you describe it so | can picture it?

>

> What do the single-electron transistors consist of ?

>

> What are gold colloidal islands?

Gold colloidal islands are gold nanoparticles. Their sizeisabout 14 nm. They are
synthesized by reducing tetrachloro auric acid with sodium citrate.

>

> What are the "C60 derivatives'?

They are prepared by reacting propyl 2-aminoethyl disulfide with C60, so the C60
containing sulfur group. We call them C60 derivatives. They can link to Au
electrodes in the device fabrication step.

>

> How does the parts work together to make memory?

>

> What parts are made using electron-beam lithography, and what parts using
material synthesis?

>

> What is the potential memory density?

>



> What are the advantages to your method in terms of device performance
and/or manufacturability?

>

> What was the technical or conceptual breakthrough that allowed thisto
work?

>

> How could this research be applied practically? Even further down the
road, what types of uses might it have or eventually lead to?

>

> What are the technical challenges that have to be addressed in order to
make this work practically?

>

> Considering only technological issues, how soon will practical
applications be possible? (I'm just looking for arough timeframe like 2 to
5years, 10 to 20 years, €tc.)

>

> What are the next steps in your research? What are you ultimately aiming
for?

>

> What is the source of funding for this research?

>

> What isyour job title?

>

> |s there anything else you would like to say?

>

> Also, do you have any images and/or diagramsthat | could use with this
story?

>

> Thanks for your time.

>

> Best regards,

> Eric Smalley

- J— —— - - -

> Eric Smalley

> Editor

> Technology Research News

> esmalley@trnmag.com

> (617) 325-4940




> www.trnmag.com

> www.trnmag.com/newswire.html




Press 2
Dear Dr Chen
>
> | am the editor of nanotechweb.org, a new website from the Institute of
Physics Publishing that serves the global nanotechnology community. | saw
your paper on 'Single-electron transistors and memory cells with Au
colloidal islands in Applied Physics Letters, and | am interested in
writing a news story for nanotechweb.org about your work. | would be
grateful if you could answer the following questions as soon as possible:
>
> - why did you decide to pursue this approach?
>
> - what's significant about your findings?
>
> - what challenges did you have to overcome to achieve the results?
>
> - what are the potential applications of your work?
>
> - how will you be taking your research forward?
>
> |n addition, if you have one available, please forward a high-resolution
electronic photograph to go along with the story - for example, a picture of
the research team at work in the lab, or some of your results. Please
include a caption saying what or who the photo shows.
>
> Thankyou very much for your help, | look forward to hearing from you soon
> Best regards
>Liz

> Dr Liz Kalaugher

> Editor, nanotechweb.org

> |nstitute of Physics Publishing Ltd
> Dirac House, Temple Back

> Bristol BS1 6BE, UK

> Tdl: +44 (0) 117 930 1005

> Fax: +44 (0) 117 925 1942

> e-mail: liz.kalaugher@iop.org

> website: http://nanotechweb.org




> o — - - -

>

Appendix I1-Comments from the editor of Appl. Phys. Lett
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II. OVERALL RATING:

L ! : //_7\ |

Poor Fair ood ' Very good Excellenr

HI. REMARKS: :
This  paper IS & njee /9/5@ of work
and shovld be Pv[a{[}w as [s.
T enjoyed V'Caﬂ(d\k.ﬂ . There awe
A Lew vnjhor ﬁjPOﬁmFZM‘GJ errors
in the Yext whith T have Corcbd .

IV. RECOMMENDATION:

Asis ..... I -

1. Publish in Applied Physics Letters With optional revision . .. ... ... ... =g
With mandalrory revision (minor) ... []

2. Recansider for Applied Physics Letters after mandatory revision (major) .. .. .. [

3. Check if you want to see the revised version ........ U |

O T e S A A 1

S. Recommend referral to another journal ............ b b e b e e e s e s O

Name of Journal Suggested:

(A recommendarion o publish in the Jowrnal of Applied Physics $hould be msde in a positive statement
of justificarion addressed ta the Editors, Journal of Applied Physics, on a separate sheer)
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