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Accelerating Advances in Technology
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Trends in Increasing Transistor Density
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Architectural Progression (Technology)

i Key Abstraction Innovations:

i ISA, VM, Shared Memory

it HLL Languages, operating systems
i Mainline Innovations:

i Latency Techniques:

i Caching (istream, dstream), Prediction (istream mostly),
Speculation

i Bandwidth Techniques:
i Pipelining, Wide Busses, Multi-processor/Multi-core
o Smarter Compilers

i RISC vs CISC, Performance Feedback
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Architectural Progression (Technology)

it Beyond Conventional CPUs:
i Graphics, Network, Search?

i Range of communication for multi-core/multi-processor (Ambric to
Tilera)

i RISC vs CISC of today.
i Other Models: VLIW, Multithreaded, SIMD
i Alternative Proposed Models:
i Reconfigurable Computing Platforms

i Nibble-mode processors
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Business Overview:

i Electronics: $1T in the context of $12T U.S. Economy ($60T+ WW)
i Semiconductors: $200B
i FPGA: $3.5B
i EDA: $4B, PLM: $16B

i Three Large Vertical Mega-Markets:
i Information Technology: Computers, Laptops
i Internet Infrastructure: Routers
i Portable Consumer Device: cell phone, ipod

u All else in noise;

u Industrial, Medical, Defense, etc..
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Outline

i Brief History of Computer Architectures

i Technology and Business View

;
i Current Situation in Reconfigurable Computing:

i Opportunities to innovate:

i Business and Technology View

u Conclusions

Raztech LLC



IncreasingCost (Technology)
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IBM Transistor Performance Improvement
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Semiconductor R&D Expense/Revenue
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Foundry industry evolution

i Late 80s. Pure play foundry established to meet the need of manufacturing
outsourcing from IDM

u  Mid. 90s. Fabless boomed with COT model, alternative of ASIC

i Late 90s and early 00s. Fast growth of fabless attracted new foundries,
i  New pure play, Tower, Silterra, 15t Silicon, GSMC, SMIC
i  IDM turned foundries, Jazz, ASMC, HHNEC, Dongbu, VIS, Polar fab, Zfoundry
i IDM offered foundry service, IBM, MagnaChip, Austriamicrosystems, Cypress

u JV Fab with Fabless and Fab-lite, Chartered SMP, UMCI, Wafertech

i Mid 006, reality called, few foundr:i
u  Differentiation -> Collaboration -> Consolidation started
i Mega fab trend started

i Samsung, Fujitsu, Toshiba in foundry game
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Strategic Development Allilances: CAPEX Landscape
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Design Productivity Gap
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Impact on Design (Investment View)
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i Cost of IC design rising rapidly and very risky
o $50M for 90nm
i 2-3 years before first revenue

i 7 years before exit event

i Applicablility to volume driven markets critical
i single large focused market or

i Collection of markets served with single solution

i Increased focus on platforms for all vertical markets
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