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CENTER FOR SYNTHESIS, GROWTH, AND ANALYSIS OF ELECTRONIC MATERIALS

Ivan Chompalov

I. Data collection:

· Case name: Center for Synthesis, Growth, and Analysis of Electronic Materials at University of Texas at Austin (NSF STC). 

· Site visit:

	Date
	Interviewers
	Persons Interviewed

	5.11. 2000
	Juan D. Rogers

Ivan Chompalov
	1. Prof. John M. White, Department of  Chemistry and Biochemistry, University of Texas-Austin, Director, NSF Center for Synthesis, Growth, and Analysis of Electronic Materials (phone: 512-471-3704; e-mail: jmwhite@mail.utexas.edu)

2. Prof. Sanjay Banerjee, Department of Electrical and Computer Engineering, University of Texas-Austin, PI, NSF Center for Synthesis, Growth, and Analysis of Electronic Materials (phone: 512-471-6730; e-mail: anupam@uts.cc.utexas.edu)

3. Prof. John Eckerdt, Department of Chemical Engineering, University of Texas-Austin, Associate Director, NSF Center for Synthesis, Growth, and Analysis of Electronic Materials (phone: 512-471-7713; e-mail: jge@mail.che.utexas.edu)

4. Prof. Ken Shih, Department of Physics, University of Texas-Austin, PI, NSF Center for Synthesis, Growth, and Analysis of Electronic Materials (phone: 512-471-6603; e-mail: shih@utaphy.ph.utexas.edu)

5. David Onsongo, Ph.D. graduate student, Department of Electrical and Computer Engineering, University of Texas-Austin (phone: 512-471-0969)

6. Hongbin Yu, Ph.D. graduate student, Department of Physics, University of Texas-Austin (phone: 512-471-0852)

7. Paul Kirsch, Ph.D. graduate student, Department of Chemical Engineering, University of Texas-Austin (phone: 512-471-5734)




II. Technical Focus and Center History:

Unlike most other NSF STCs, The Center for Synthesis, Growth, and Analysis of Electronic Materials (CSGAEM) at University of Texas at Austin has been designed from the outset as a single institution, multi-disciplinary endeavor. The original idea for the Center was put forward in about 1985 in conversations between the subsequent director,  some chemists who made molecules, and some faculty from electrical engineering who were involved in materials engineering, specifically by-structures. The main concept was  to use chemistry to generate electronic materials, structures, and devices. A team of about a dozen faculty members from several departments (Chemistry, Physics, EE, ECE, and Chemical Engineering) put together a proposal, competed, and won the award for an NSF STC in 1991 (during the second round).  Initially, CSGAEM research focused on two main areas: semiconductors with good electronic properties (e.g. Si, SiGe) and composite conductors with good optical properties (e.g. GaAs).  After 4 years, at the suggestion of the External Advisory Committee comprised of representatives of industry, academia, and government laboratories, the center moved into two new areas: instrumentation for diagnosis of film growth and high dielectric constant insulators for semiconductor devices, both memory devices and transistors for computational units.  

The organizational and management arrangement of CSGAEM (single-institution, inter-departmental) has spared the leadership a lot of coordination and delay problems.  The smooth operation of the center has also been facilitated by the close interactions and mutual support of the various departments that participate.  An additional favorable condition is the existence of  “The Second Silicon Valley” in the Austin, TX area, as well as the fact that the semiconductor consortium SEMATECH is based in Austin.  Thus, most faculty have funding from both STC and either SEMATECH, or TI, or Motorola, or AMD.  

CSGAEM has been remarkably productive over the past ten years of its existence. The output of center members has been quite impressive—over 70 publications in 1998-1999; over 15 patents (8 of them being awarded to Dr. Banerjee) for the duration of the STC. This Center’s special strength are the long-standing and well designed outreach and education programs.  The chief outreach program is Young Scientist, which targets schools in communities of low economic status.  Currently, the program is being transferred to the UT College of Natural Sciences because of winnowing of STC funding (CSGAEM is supported by NSF for 11 years). Like several other NSF STCs, the Center for Synthesis, Growth, and Analysis of Electronic Materials is in the declining years of NSF funding and is looking for ways to phase current research and outreach out of the present STC structure and possibly incorporate them into new organizational frameworks.  At the time of our site visit, UT-Austin was in the finals for a huge, block funded research proposal for MRSEC, again funded by NSF out of the Materials Research Division. The proposed new center had substantial linkages to the activities of CSGAEM, but also a much broader perspective. If the proposal for the new center is approved, a lot of the infrastructure that STC has put in place most likely will be carried over—instrumentation facilities, annual public program, review, interactions with industry.  

III.       Magnitude:

This is an assessment of the magnitude of the Center for Synthesis, Growth, and Analysis of Electronic Materials as of May, 2000.  There have been only minor fluctuations for the past ten years, mainly in the number of graduate and undergraduate students.

· Number and names of participating institutions: 1 university: University of Texas at Austin. 

· Number of research staff: 14 senior researchers (PIs). All receive center support, which is supplemented by individual grants.

· Number of postdoctoral fellows: 3

· Number of graduate students: 23

· Number of undergraduate students: 10

· Technical staff: 3

· Other staff (administrative and outreach): 6

· Level of funding: Approximately $2,000,000 per year for 11 years. Additionally, the PI s used STC facilities to perform their individually supported research from various funding sources (DOD, DARPA, DOE, AMD, Intel, etc.).

· Funding agencies: NSF.

IV. Outputs:

	Year
	Articles
	Technical Reports
	Patents
	Dissertations
	Theses
	Spin-off companies

	1991
	  17
	0
	na 
	 na
	na
	na

	1992
	  71
	0
	2
	 5
	1
	na

	1993
	  45 
	0
	1
	 6
	2
	na

	1994
	  48
	0
	2
	 6
	2
	na

	1995
	  46
	0
	6
	 6
	2
	na

	1996
	  26
	1
	na
	 6
	1
	na

	1997
	  36
	0
	na
	 7
	2
	na

	1998
	  44
	1
	1
	 6
	1
	na

	1999
	  30
	1
	3
	 4
	1
	na

	2000
	  na
	1
	na
	na
	na
	na


Notes: na=not available. 

V. Impacts:
· Scientific impacts: The scientific impact of CSGAEM has been substantial in several sub-areas of microelectronics. The most impressive scientific achievements of the center have been the invention of a single precursor molecule for GaN; the development of diagnostic tools to monitor film growth in situ (e.g. driving the chemical reactions by various non-thermal excitations such as plasma, or lasers, or supersonic jets, thus allowing film growth at a very low temperature, which turns out to be very important for various semiconducting applications); and the development of the world’s fastest detector for optical transmission of signals.

· Technical impacts: As the primary emphasis of center activities has been on basic science, there has not been a major impact in terms of development and dissemination of new technology, except the world’s fastest detector for optical transmission of signals. However, CSGAEM has been involved in the design and construction of several in-house facilities for growth and analysis of electronic materials: the Column IV Growth and Analysis System; the Column III-V Growth and Analysis System; The Surface Analysis Facility; and the Advanced Thin Film Facility.

· Relations with industry: Despite the active contacts of CSGAEM faculty with industrial firms, STC as a whole has mainly served as a liaison between PI s and industry, but has not been directly involved in major contributions in terms of commercialization or spin-offs. 11 out of 12 faculty members have research enterprises at a significant level with either a commercial organization or a consortium that represents the industrial side (e.g. SEMATECH, Motorola, AMD, Texas Instruments). 

· Education and outreach: This is a special strength of CSGAEM. The flagship outreach program is Young Scientist, which is an effort targeted on schools in the Austin Independent School District that are in communities of low economic status. That program has been extremely successful. It is highly regarded around the country and has been suggested as a model for other STCs. In addition to this pre-college program, CSGAEM has actively maintained two other educational programs for undergraduates—the Undergraduate Research Experience and Practice Program (UTEP) and the Summer Program in Education and Research (SPEAR).   

· Student careers: The major impact on student careers has been the training they received in doing hands-on interdisciplinary research in a marketable area of microelectronics. This naturally gives them an edge on the job market once they graduate. The typical career path is to work in industry, but a small percentage of the graduates go into academia. The center has an excellent placement record. Its graduates have been employed by top-notch companies (IBM, Motorola, TI, Intel, AMD, Lucent Technologies) and government laboratories (Sandia).

· Collaboration:  Research collaborations have been forged in two main thrusts. The first is interdisciplinary, inter-departmental cooperation on particular research projects. The second is work on research funded by industry or government but performed within the center. Additionally, several CSGAEM PI s have collaborated with researchers from Moscow State University on second harmonic spectroscopy of Si(001) surfaces.

