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MICROELECTRONICS RESEARCH CENTER

Ivan Chompalov

I. Data collection:

· Case name: Microelectronics Research Center at Georgia Institute of Technology. 

· Face-to-face interviews:

Date
Interviewers
Persons Interviewed

11.29. 1999

1.24.2000

1.27.2000

2.22.2000

2.23.2000

2.24.2000

3.2.2000
Barry Bozeman

Ivan Chompalov
1. Prof. James Meindl, Pettit Chair of Microelectronics, Georgia Institute of Technology, Director, Microelectronics Research Center (phone: 404-894-5101); e-mail: james.meindl@mirc.gatech.edu)

2. Gerald Hill, Associate Director of Operations, Microelectronics Research Center (phone: 404-894-5030); e-mail: gerald.hill@mirc.gatech.edu)

3. Richard Higgins, former Director (1988-

       1995), Microelectronics Research Center

       (phone: 404-874-2455; e-mail: 

       HigginsRJ@aol.com)

4. Gary May, Professor, School of Electrical and Computer Engineering, Georgia Institute of Technology, PI, Microelectronics Research Center (phone: 404-894-9420); e-mail: gary.may@ece.gatech.edu)

5. Mark Allen, Professor, School of Electrical 

        and Computer Engineering, Georgia

        Institute of Technology, PI,

        Microelectronics Research Center (phone: 

        404-894-9419; e-mail: 

        mark.allen@ece.gatech.edu)

6. Joy Laskar, Associate Professor, School of Electrical and Computer Engineering, Georgia Institute of Technology, PI,

        Microelectronics Research Center (phone: 

        404-894-5268; e-mail: 

        joy.laskar@ece.gatech.edu)

7. Dennis Hess, Professor, School of Chemical 

       Engineering, PI, Microelectronics Research

       Center (phone: 404-894-5922; e-mail:

       dennis.hess@che.gatech.edu)

8. Keith Bowman, Ph.D. student, School of Electrical and Computer Engineering and Microelectronics Research Center, Georgia Institute of Technology (e-mail: gt6078a@prism.gatech.edu)



II. Technical Focus and Center History:

The Microelectronics Research Center (MIRC) was formally established in 1982 on the campus of the Georgia Institute of Technology (Georgia Tech). MIRC—a genuinely interdisciplinary center—was initially organized to provide a mechanism for formal coordination of nine campus programs of a microelectronics nature within the various academic and research departments of the university.  Thus, organizationally the center can be characterized as a single-institution, multi-disciplinary, and inter-departmental formation with a rather distributed decision-making structure (the agenda is set by the individual PI s in a participatory manner). 

Motivated by a $15 million award from the State of Georgia in 1984, MIRC was originally located in the School of Electrical Engineering (EE) and had the mission of providing facilities infrastructure and a teaming environment to enable and facilitative research and education in microelectronics, integrated optoelectronics, and microsensors and actuators. Thus, the original vision for the center was to provide formal coordination of existing campus programs, which functioned within existing departments, such as the School of Electrical Engineering and the School of Electrical and Computer Engineering. In 1989, the Center facilities occupied the newly built Joseph M. Pettit building, dedicated in early 1990. The first semiconductor was produced in July 1990. 

The Microelectronics Research Center received its initial significant funding from the State of Georgia in 1993. At that time, MIRC had a state capital investment of $15 million and an ongoing program level of $8 million per year. Project sponsors included government (69%; 12 agencies), industry (23%; 24 companies), foundations (3%), and state matching funds (5%). Current external funding, via MIRC faculty users, comes primarily from federal agencies, including but not limited to DOD, DOE, NSF, DARPA, and NASA. In addition to consistent state funding, numerous industrial affiliates also provide research support to MIRC.

The current operation of MIRC emphasizes “next generation device and circuit families” and houses a state-of-the-art 100,000 square foot facility that includes a number of electronic and optoelectronic materials laboratories, several laboratories for microelectronic design and testing, and several labs for optoelectronic device design and testing. Most importantly, MIRC houses a large, modern cleanroom, with 7,000 square feet of Class 10 and Class 100 clean space.  In short, today the center provides multi-million dollar facilities, including a state-of-the-art cleanroom, that enable fabrication and testing of semiconductor chips. 

While MIRC has been very successful in its own right (e.g., MIRC’s cleanroom facility is one of the premier labs in the country, perhaps in the world), it has also had a very significant impact in terms of opening up of new opportunities and capacity building. Thus, the existence of MIRC has been instrumental in the awarding by NSF of an ERC status in 1994 to the Packaging Research Center (PRC) at Georgia Tech. The unique combination of the two centers (MIRC for microelectronics or making of chips, and PRC for packaging the chips) then played a crucial role in the award to Georgia Tech of the Interconnect Focus Center—a multi-institutional collaboration of six top-notch universities to generate long-term, far-reaching solutions to interconnect research problems associated with the development of the semiconductor industry.  The center has had a noticeable impact on student careers by providing advanced training in microelectronics manufacturing, fabrication activities, design, and characterization which makes them highly marketable especially in industry.

III.       Magnitude:

This is an assessment of the magnitude of the Microelectronics Research Center as of February, 2000.  There have been some fluctuations for the past ten years, mainly in the level of funding.

· Number and names of participating institutions: 1 university: Georgia Institute of Technology. 

· Number of research staff: 46 senior researchers (PIs). All receive some center support, which is supplemented by individual grants.

· Number of graduate students: 104 (as of 2000); 200 (as of 1998)

· Number of undergraduate students (coop): 9

· Technical staff: 7

· Other staff (administrative): 4

· Level of funding: Approximately $2,000,000 budget for operating costs per year.  MIRC’s research budget is $5,000,000 per year. Outside users do research utilizing MIRC facilities for about $45,000,000 per year from external funding sources. 

· Funding agencies: the State of Georgia; federal agencies providing external funding for MIRC faculty users (DOD, DARPA, DOE, NSF, NASA, JPL; Sandia; Argonne); industrial affiliates (24 companies), and about 100 industrial firms, which provide enabling support for MIRC faculty and students (e.g., AMD, Bellsouth, Boeing, DuPont, Intel, Lockheed, Lucent, Motorola, Samsung, Siemens, TI).

IV. Outputs:

Year
Articles
Technical Reports
Patents
Dissertations
Theses
Spin-off companies

1993
  na 
na
na
 na
na
na

1994
  na 
na
na
 na
na
na

1995
  na 
na
na
 na
na
na

1996
  na 
na
na
 na
na
1

1997
117
1
2
 8
1
2

1998
145
1
2
 6
1
1

1999
  na 
na
na
 na
na
na

2000
  na 
na
na
 na
na
na

Notes: na=not available. 

V. Impacts:
· Scientific impacts: MIRC has been engaged in some basic research, a lot of applied research, and little development. With that caveat in mind, the center has had a substantial impact in several sub-areas of microelectronics. That impact has been largely incremental. Among the notable achievements of the center are the following: research on MEMS; research on and applications of  hybrid optoelectronic components; Si microsensor and microactuary work; development of micromachining biological devices (e.g., microneedle technology); research on heterostructure materials; work on gigascale integration (GSI).

· Technical impacts: The primary technical impact of center activities, apart from patenting and licensing of particular technologies, has been the design and construction of several world class in-house facilities for microelectronics and optoelectronics design, testing, and fabrication. MIRC nowadays houses six electronic and optoelectronic materials laboratories, eight laboratories for microelectronic design and testing, and eight laboratories for optoelectronic device design and testing. In addition, the center operates a 10,000 square foot cleanroom, with 7,000 square feet of Class 10 and Class 100 clean space, which is considered one of the best in the U.S. and perhaps in the world.

· Relations with industry: Despite some active contacts of MIRC faculty with industrial firms, the center as a whole has mainly served as a facilitator between PI s and industry. The primary sponsorship from industry has been the donation of equipment in the cleanroom. Recently, MIRC has become more intensively involved in some commercialization through spin-off companies (e.g., via Redeon, a spin-off company that is trying to commercialize microneedle technology) and has forged some closer relationships with industry due to its involvement in the Interconnect Focus Center (IFC), which gets a substantial part of its funding by 45 industrial firms. The latter have chiefly benefited from collaboration with faculty and hiring of students working on IFC projects. 

· Education and outreach: MIRC has made a noticeable contribution to student training by providing high quality, hands-on, interdisciplinary training in microelectronics manufacturing, fabrication, design, and characterization. In addition, MIRC has been running for several years a very successful program for undergraduate research for minorities students, which is called SURE—Summer Undergraduate Research in Engineering. Close to 100 students have participated over the life of the program. A large percent of those students—about 90% have gone on to graduate school. MIRC has also been engaged in outreach activities, two of which deserve special notice: a Web course to describe and explain IC fabrication processes and techniques, using a ‘virtual cleanroom,’ and the maintenance of a MIRC web site. 

· Student careers: Student careers have been positively affected by their work in MIRC. The major benefit in terms of their job prospects has been the interdisciplinary research environment in a hot area (microelectronics). The opportunity to physically interact at MIRC with distinguished researchers and other students has led to fruitful cross-fertilization and broader than usual perspective on the promising trends in the field. This, combined with the invaluable hands-on experience of working in the cleanroom has made MIRC graduates very appealing to various employing organizations. They are an especially hot commodity for semiconductor companies. Consequently, the vast majority of students find jobs in industry to work for companies such as IBM, Intel, Motorola, AMD, although a small proportion go into academia.

· Collaboration:  In accordance with its main mission to provide infrastructure and teaming environment for research in microelectronics and optoelectronics, MIRC has given its participants ample opportunity to collaborate on a variety of applied and basic research projects. Most collaborations are interdepartmental (chemistry, electrical engineering, chemical engineering, computer science, biology). MIRC researchers also co-operate on a regular basis with members of the Packaging Research Center and the Manufacturing Research Center. Recently, the center has been more heavily involved in university-industry collaborations mainly through GCATT and the Yamacraw Project. Through IFC, the center is actively engaged in multi-institutional collaborative research with MIT, SUNY-Albany, Stanford University, RPI, and Cornell University. 

