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MAYO  FOUNDATION  OVERVIEWMAYO  FOUNDATION  OVERVIEW

•• Charitable, notCharitable, not--forfor--profit organizationprofit organization

•• Our mission is to provide the best medical care through Our mission is to provide the best medical care through 
integrated clinical practice, education, and researchintegrated clinical practice, education, and research

•• Mayo Foundation:Mayo Foundation:
•• 45,536 total personnel, 2,808 physicians and scientists45,536 total personnel, 2,808 physicians and scientists
•• $3.4 billion in patient care revenue$3.4 billion in patient care revenue

•• Mayo Foundation research team:Mayo Foundation research team:
•• 2,288 total personnel2,288 total personnel
•• $296.3 million in research funding, $102.0 million in $296.3 million in research funding, $102.0 million in 

National Institute of Health fundingNational Institute of Health funding
•• $22.2 million in other federal funding$22.2 million in other federal funding

•• $11.4 $11.4 milionmilion to Special Purpose Processor to Special Purpose Processor 
Development Group (SPPDG)Development Group (SPPDG)
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MAYO  SPPDG  OVERVIEWMAYO  SPPDG  OVERVIEW
•• Formed by Barry Gilbert in 1970 within the laboratory of Dr. EarFormed by Barry Gilbert in 1970 within the laboratory of Dr. Earl l 

Wood Wood 
•• Initial Mission: Develop special purpose high speed computers toInitial Mission: Develop special purpose high speed computers to

create Xcreate X--ray computed tomography images from raw data ray computed tomography images from raw data 
generated by Dynamic Spatial generated by Dynamic Spatial ReconstructorReconstructor (DSR) funded by NIH(DSR) funded by NIH

•• Converted to DOD funding sources in 1978Converted to DOD funding sources in 1978
•• Our Our primaryprimary task: To develop advanced computer task: To develop advanced computer hardwarehardware & & 

communications technology for the “DOD” and Intelligence communications technology for the “DOD” and Intelligence 
CommunityCommunity

•• Our Our secondarysecondary task: To transfer computer & secure task: To transfer computer & secure 
communications technology to Mayo and to individual communications technology to Mayo and to individual 
investigators within the Mayo Foundationinvestigators within the Mayo Foundation

•• Presently 53 FTEs (62 personnel) conducting 39 active research Presently 53 FTEs (62 personnel) conducting 39 active research 
projectsprojects

•• NotNot--forfor--profit organization, profit organization, not engaged in competitive activitiesnot engaged in competitive activities
with any other program participants with any other program participants 
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Photo of experimental Dynamic Spatial Photo of experimental Dynamic Spatial 
ReconstructorReconstructor XX--ray CT machineray CT machine



06 / 2003 / JNK / 19310-5

SPPDG  CORE  COMPETENCIESSPPDG  CORE  COMPETENCIES
•• Specialized High Performance Integrated Circuit (IC) design and Specialized High Performance Integrated Circuit (IC) design and 

characterization:characterization:
•• Silicon Germanium (Silicon Germanium (SiGeSiGe))
•• Silicon on Insulator (SOI)Silicon on Insulator (SOI)
•• Indium Indium PhosphidePhosphide ((InPInP))
•• Gallium Nitride (Gallium Nitride (GaNGaN))
•• AntimonideAntimonide ((SbSb))
•• High Density CMOSHigh Density CMOS

•• Special purpose computer/system developmentSpecial purpose computer/system development
•• Analog and microwave design and characterization  Analog and microwave design and characterization  
•• Network and encryption systems for Government and MayoNetwork and encryption systems for Government and Mayo
•• Specialized applications for MicroSpecialized applications for Micro--miniaturization of electronic systems miniaturization of electronic systems 

and Micro Electro Mechanical Systems (MEMS)and Micro Electro Mechanical Systems (MEMS)
•• Photonic and Electronic Communication Systems Design and PrototyPhotonic and Electronic Communication Systems Design and Prototypespes
•• OnOn--chip and system level Signal Integrity (SI)chip and system level Signal Integrity (SI)
•• Cleanroom Cleanroom based assembly, high speed digital bit error rate test (BERT) tobased assembly, high speed digital bit error rate test (BERT) to

20 20 GbpsGbps, and Microwave Vector Network Analysis capabilities to 220 GHz, and Microwave Vector Network Analysis capabilities to 220 GHz
•• Anechoic chamber to 40 GHzAnechoic chamber to 40 GHz
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SYSTEM  NEEDS  FOR  C2OISYSTEM  NEEDS  FOR  C2OI

• High End Compute Systems-Freightliner Parallel 
Processor

•• Phased Array AntennasPhased Array Antennas--Active Electronically Active Electronically 
Scanned Arrays (Scanned Arrays (AESAsAESAs))

•• Other?Other?
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C2OI PROGRAM OBJECTIVEC2OI PROGRAM OBJECTIVE
•• Identify a system application where the C2OI program Identify a system application where the C2OI program 

development objectives can make a significant impact on overall development objectives can make a significant impact on overall 
system performancesystem performance
•• Example:  High End Parallel ProcessorExample:  High End Parallel Processor--FreightlinerFreightliner

•• Current max electrical bandwidth achieved:  Current max electrical bandwidth achieved:  6.6 6.6 TbpsTbps Now
• 64 single ended signals at 100 Mbps/ASIC
• 32 ASICs/Motherboard
• 32 Motherboards Stacked and Orthogonally Connected

•• Near term electrical system Near term electrical system bwbw objective:  objective:  82 82 TbpsTbps ’04
• 32 differential signals at 2.5 Gbps/ASIC
• 32 ASICs/Motherboard
• 32 Motherboards Stacked and Orthogonally Connected

•• Near term achievable C2OI program: Near term achievable C2OI program: 164164--246 246 TbpsTbps ’04-’05
• Additional advantages: 

• Effective “reach” distance improvement of 4-10x 
enables larger scale system designs

• Potential hot plug capabilities enable simpler system 
maintenance/repair
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SYSTEM  NEEDS  FOR  C2OISYSTEM  NEEDS  FOR  C2OI

•• High End Compute SystemsHigh End Compute Systems--Freightliner Parallel Freightliner Parallel 
ProcessorProcessor

•• Phased Array AntennasPhased Array Antennas--Active Electronically Active Electronically 
Scanned Arrays (Scanned Arrays (AESAsAESAs))

•• Other?Other?
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MAYO’S  ROLE  IN  THE  C2OI MAYO’S  ROLE  IN  THE  C2OI 
PROGRAMPROGRAM

•• Study potential system applications for C2OIStudy potential system applications for C2OI

•• Provide system application guidance to core C2OI Provide system application guidance to core C2OI 
technology team to other government based technology team to other government based 
systemssystems

•• Support the Support the testbedtestbed application development application development 
efforts planned for phases 2 and 3efforts planned for phases 2 and 3

•• Other?Other?
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MAYO  C2OI  PROGRAM  PLANMAYO  C2OI  PROGRAM  PLAN

•• Team completes final draft plan of C2OI programTeam completes final draft plan of C2OI program
•• Evaluate multiple system application Evaluate multiple system application 

opportunities:opportunities:
•• Government parallel processor systemGovernment parallel processor system
•• Government AESA applicationsGovernment AESA applications
•• Commercial largeCommercial large--scale compute systemsscale compute systems
•• Others?Others?

•• Review, evaluate recommend and ratify system Review, evaluate recommend and ratify system 
application with the C2OI teamapplication with the C2OI team

•• Schedule to be released Schedule to be released 
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SUMMARYSUMMARY
•• Mayo SPPDG can provide a broad array of high frequency Mayo SPPDG can provide a broad array of high frequency 

technology design, development and characterization technology design, development and characterization 
capabilitiescapabilities

•• Mayo’s role for the C2OI program is to provide intraMayo’s role for the C2OI program is to provide intra--
program applications perspective from a nonprogram applications perspective from a non--competitive competitive 
professional positionprofessional position

•• We see an urgent need emerging from multiple applications We see an urgent need emerging from multiple applications 
for the technology under development in the C2OI programfor the technology under development in the C2OI program

•• Please feel free to contact Mayo at any time at:Please feel free to contact Mayo at any time at:
Jim KruchowskiJim Kruchowski

507507--538538--54695469
Kruchowski.james@mayo.eduKruchowski.james@mayo.edu

•• Once the C2OI program is established and under way, we Once the C2OI program is established and under way, we 
will be contacting each of you for your inputswill be contacting each of you for your inputs

mailto:Kruchowski.james@mayo.edu
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