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Agenda 

ÅPre-History: Our Future from our Past 

ÅHow Specialization Changed Us 

ÅWhy Research Matters 

ÅHappy Mistakes 

ÅOwning the Problem 

ÅLooking Ahead 
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Meta Agenda 

 

ÅInsights from the past 

 

ÅProblems vexing us now 

 

ÅFuture challenges and opportunities 
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1978: Birkner, et al @ MMI 
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In 1978: 
The first FPGA 
conferences 

remain 14 years 
in the future.  



Early 1980s: Digital Explosion 

Å16 -> 32 Kb DRAM 

ÅDense, Switching Power Supplies 

ÅVLSI Multipliers 

ÅMonolithic Video ADCs and DACs 

Å100s of 74-series SSI TTL 

ÅCPLDs and ROMs dominate 

ÅMick ŀƴŘ .ǊƛŎƪ ǇǳōƭƛǎƘŜŘ ά.ƛǘ-Slice 
Microprocessor Designέ 
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Early 1980s: ROM and EPROM 
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~1983: PALs are Mainstream 
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ÅTechnology FUD displaced by proof points 

ÅReduced time-to-market 

ÅEnabled postponing logic design decisions 

ÅLess board rework 

ÅIncreased density over SSI 

ÅProduct-term innovation 

ïKarnaugh map challenge 

 



Mid-1980s 
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Å̧ ŜǎΣ ǿŜ ƪƴƻǿΧ 

 

Å.ǳǘ ŀǇǇǊŜŎƛŀǘŜ ǘƘŜ ǎƛƳƛƭŀǊƛǘƛŜǎ ǘƻ aaLΩǎ ŎƘƛƭŘ 

ïA new cycle of technology FUD 

ïMany of the same PAL values, amplified 

ÅAnd more: most notably SRAM, not OTP 

ïYŀǊƴŀǳƎƘ ƳŀǇ ƧƻŎƪŜȅǎ ōŜŎƻƳŜ άtLt-ōŀǎƘŜǊǎέ 

ÅThe birth of spatial programming 



ά¢ƘŜǎŜ όCtD!ύ ¢ƻƻƭǎ {ǳŎƪέ 
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ÅAllegedly heard circa 1985 

ïStill seven years to an FPGA conference 

 

ÅSmall engineering teams divided: 

ïS/W team: C-codes and OSs 

ïH/W team: K-Maps and PIPs 

ïSystem/Application-Domain team: Help!!! 

 

1987: Eli Lilly gets FDA approval for Prozac. Coincidence? 

 



Enough History 

10 ©2012 Atomic Rules LLC 

ÅPatterns Repeat 

 

ÅLocal, first-order predictions are often more 
reliable than a random guess 

 

ÅAppreciate the Failures as well Successes 

 



Segue: Today 
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ÅHooray for us 

ÅIndisputable Value of FPGA in Industry 

ÅSynergy ς whole worth more than the parts 

ïArchitecture 

ïImplementation 

ïTime to Solution 

ïSpecialization 

ïDensity 

 



Architectural Specialization 

12 ©2012 Atomic Rules LLC 

ÅASIC-{ǇŜŀƪ ά{Ŝŀ ƻŦ DŀǘŜǎέ 

ÅFPGA-{ǇŜŀƪ ά{Ŝŀ ƻŦ K-[¦¢ǎέ 

 

ÅFunctional Heterogeneity matters 

ïBRAM, DSP, and SERDES changed FPGA  

ïTrimberger FPL 2007 Keynote 

 



Why Research Matters 
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ÅBurning need for quantitative measures 

 

ÅLike-to-Like comparisons are needed 

ïEspecially between technology choices 

 

ÅAs Engineers, if nothing else, we can measure! 

 

ÅIŜƭǇǎ ǳǎ ŘŜŎƛŘŜΥ άLǎ ǘƘƛǎ ŀ ǇŀǘƘ ǿƻǊǘƘ ŦƻƭƭƻǿƛƴƎΚέ 



Happy Mistakes 
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ÅTurn cycles on everything more quickly 

 

ÅSimulate, Compile, Verify (repeat, automate) 

 

ÅIƴŎǊŜƳŜƴǘŀƭ ǘŜǎǘǎ ǇǊƻǾƛŘŜ άŀŎǘƛǾŀǘƛƻƴ ŜƴŜǊƎȅέ 
to ratchet process forward 

 



hǿƴ ǘƘŜ tǊƻōƭŜƳΧ 
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ÅΧ {ƻƭǾŜ ƛǘΣ /ƘŜŎƪ ƛǘ ƛƴΗ 

 

ÅAgile 

Å9ȄǘŜƴǎƛƻƴ ƻŦ άIŀǇǇȅ aƛǎǘŀƪŜǎέ ǇǊƻŎŜǎǎ 

ÅtŜǊǎƻƴŀƭ άLƴǘŜǊŦŀŎŜ ŀƴŘ LƳǇƭŜƳŜƴǘŀǘƛƻƴέ 

 

ÅAs you do this; engage your peers 

ÅAutomate your work so it can live on without you 

 



Technology and Business 
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