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Some Questions that Might Get
Answers Today
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FPGAs and Moore’s
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The Four Ages of FPGAs
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1985-1991
The Age of Invention
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Major Environment Change
In the 1990s
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1992-1999
The Age of Expansion
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50 Million System Gates In
2005!
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2000-2007
The Age of Accumulation
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2000-2007
The Age of Accumulation
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Virtex-4: A “Platform FPGA”
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The Dual Challenges of VLSI
Solving Giga-Scale and DSM Simultaneously

Giga-Scale Systems
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Platform FPGAS

Preserving the Boolean Abstraction

System Design
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Memory and Multipliers Grow
Faster than Logic
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Memory and Multipliers Grow
Faster than Logic
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They Are All Correct!
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2007-2015
The Age of Specialization
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2007-2015
The Age of Specialization
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Domain Optimized Platforms
One Family — Multiple Platforms
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Platform FPGAS

Preserving the Boolean Abstraction

System Design
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Platform FPGAS

Eliminating the Boolean Abstraction

ASIC Design Computer Design Network Design

Embedded IP DEM
Noise Margin ! €rmination Clock generation
Transmission lines  NBT|
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Targeting an “Age of
Accumulation” FPGA
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Targeting an “Age of
Specialization” FPGA

 Domain-specific data model
and programming language

 API to access features
of the soft micro- architecture

e Synthesis exploiting logic,
| | Immersed IP, customized
memory




Domain -Specific Design:
System Generator for DSP

0% % ( $
#

% #)
A $

n =* AO $ 1

>0 M/

M/* %

D

* +3% 1% # , % -



Summary of the Age of
Specialization
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You Didn’t Forget About the |/O,
Did You?

1000000

,BC

100000

10000

1000

100

1 O T T T T T
1980 1985 1990 1995 2000 2005 2010




/O per Gate Has Dropped 60x!
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Logic to I/O Gap In
Microprocessors
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Memory Bandwidth
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Memory Bandwidth

Bandwidth (TBps)

140
120 (
100 \
80 \ —e—3.73GHz iPxe965
—m— 2V6000
—a— 4AVLX200
60 \ —e—5VLX330
20 \7 \ 1 .
O T T T T I :

0 1000 2000 3000 4000 5000
Memory (KB)




High-Density Die Stacking

€ 15mMm

Electroplated Vias

99.9997% inter-die
connection yield Source: Cubic Wafer



Programmable Circuit Board

3D inter-chip socket. Standardized
electrical, logical, and physical
specification.

Backplane-ready
inter-chip 1/O

Conventional Circuit Board Programmable circuit board/Virtual
backplane
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The Computation Gap
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FPGA Computing
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ACP M1 Module
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Intel FSB Data Transmission

1066MHz Eye diagram inside the FPGA

Screenshot of data outside the FPGA monitored on LVDS outputs
Address Strobe, Data Strobes, Data Lane



Next in Configurable Computing
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The Coming Age...









