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John Thomas MacSween STEVENSON

Education:

University of Edinburgh
Ph.D. 

"Position Measurement Using Gratings and Coded Patterns"
1988




(part-time study as a member of staff)

University of Aberdeen  


M.Sc.  Principles of Instrument Design


1969




B.Sc. Hons (upper second class) in Natural Philosophy 
1967

Career since graduation:
1980 – present

Research Fellow [promoted to Senior Research Fellow (AR3) in 1999] in the IMNS in the School of Engineering & Electronics, University of Edinburgh - a permanent, tenured post which was created in 1980 in order to attract and retain experienced staff to lead microelectronics research and to provide fully-managed laboratories for the research of others.

As Operations Director of the Scottish Microelectronics Centre [SMC] my remit is to provide IMNS staff and tenant companies with a working infrastructure that enables their research activity to take full advantage of all the technology that is available.  

1974 - 1980

Research Engineer with Wolfson Microelectronics, Edinburgh, working on a variety of research contracts.  A major project entailed responsibility for the mechanical, optical and photographic aspects of the development of an Optical Pattern Generator for the production of masks for integrated circuits and thereafter the operation of a maskmaking service to both industrial and academic users.  [This equipment is still in regular use at SMC for the fabrication of masks at modest cost.]

1968 - 1974

Development Engineer with Ferranti Ltd., Measurement and Inspection Department, Dalkeith working on the design and development of moire fringe measuring systems for machine tools and Coordinate Measuring Machines.

Major Research interests: 

Main interests have been in the field of optical lithography and metrology as applied to the fabrication of silicon integrated circuits, including both process development and equipment design/development.  A number of test structures and measuring techniques have been developed with applications in the characterisation of the lithography process. 

A notable challenge was the development of post-processing techniques for the fabrication of Spatial Light Modulators of ever increasing size and complexity, culminating in a 1024 x 768 pixel miniature colour display on a silicon backplane.  Lithography on foundry-sourced wafers can be difficult, particularly as regards alignment to buried layers in a planarised process.  The work was done in collaboration with a number of industrial partners such as Micropix Technology Ltd. and GEC.  

As a result of the experience gained in this research, SMC is now able to offer a wide range of post-processing capabilities that are in many ways unique and form the focus and driving force of many of SMC’s key research activities.  In recent years the focus of activity has shifted towards the fabrication of MEMS devices.
Work on process development for the fabrication of a bolometer array [SCUBA2] is ongoing and new activities in MEMS are developing.  The SCUBA2 detector array has been developed  in collaboration with a number of international partners including NIST, Boulder, Colorado and the ATC, Edinburgh.  Now installed on the JCM Telescope in Hawaii [August 2008], SCUBA2 will set new standards in sensitivity and speed of sensing of IR radiation in the sub mm wavelength range, enabling astronomers to explore and gain a better understanding of more distant, colder objects in the universe.  

The techniques developed at SMC for fabrication of these IR detector arrays, such as wafer-to-wafer bonding, low-stress membrane technology and deep etching of silicon are now being applied successfully in other projects.  The knowledge gained has also given us confidence to seek new projects such as a collaboration in the ERP with Heriot Watt on Si-Ge single photon avalanche detectors [G. Buller, H-W]. 

An initial 1-year project with UCL and others on X-ray optics led to major funding being secured for a Basic Technology Grant project over 4 years.  The overall aim of the project is to devise novel methods to focus X-rays for applications ranging from astronomy to microfabrication.  SMC involvement is to use MEMS techniques to create Microfabricated Optical Arrays in silicon with overall dimensions [aperture] in the order of millimetres and an ability to focus X-rays by double reflection off the sidewalls of trenches etched through the silicon.  This has the potential to benefit cancer research by focussing X-rays onto individual cancer cells.

Publications, patents   – a separate list is available, summary is below:


Patents [1]; Journal papers [38]; Conference papers [77]


Best Paper Awards

IET Nanobiotechnology 2007 IET Premium Paper Award

Smith, S.; Tang, T.B.; Terry, J.G.; Stevenson, J.T.M.; Flynn, B.W.; Reekie, H.M.; Murray, A.F.; Gundlach, A.M.; Renshaw, D.; Dhillon, B.; Ohtori, A.; Inoue, Y.; Walton, A.J., 

IET Nanobiotechnology, 1: 80-86 (2007)

“Development of a miniaturised drug delivery system with wireless power transfer and communication”

IEEE International Conference on Microelectronic Test Structures (ICMTS) Japan 2004

J.G Terry, S. Smith, A.J Walton, A.M Gundlach, J.T.M Stevenson, A.B. Horsfall, K. Wang, J.M.M dos Santos, S.M Soare, N.G Wright, A.G O Neill, S.J. Bull; 

"Test Chip for the Development and Evaluation of Test Structures for Measuring Stress in Metal Interconnect", 

IEEE International Conference on Microelectronic Test Structures, pp. 69-73, March 22-25, 2004.

Nanotech 06 lab on a chip (Montreux)

T.B. Tang, S. Smith, B.W. Flynn, J.T.M. Stevenson, A.M. Gundlach, H.M. Reekie, A.F. Murray, D. Renshaw, B.Dhillon, A. Ohtori, Y. Inoue, J.G. Terry, A.J. Walton; 

"Implementation of a wireless power transfer and communications system for an implantable drug delivery system", 10th Annual European Conference on Micro & Nanoscale Technologies for the Biosciences (Nanotech), 2 pages, 14-16th Nov 2006. 
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