Introduction to ASIC Design

Smith Texd Chapter 1




ApplicationSpecific IC (ASIC)

Designed for a specific application
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Worldwide semiconductor market
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Source: Semiconductor Industry Association.
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Progress of State of the Art

Year Integration Level # devices |Function
1938-46 |Electromagneticrelays |1

1943-54 |Vacuum tubes 1

1947-50 | Transistor invented 1

1950-61 | Discrete components 1

1961-66 |SSI 100s Flip-flop
1966-71 | MSI 1 00 0 s |Counter
1971-80 |LSI 1, 000 |mB
1980-85 |VLSI 100, OO G s
1985-90 |ULSI* 1M uC*
1990 GSI** 10M SoC
2008 Intel Six-Core Xeon 7400 |1.9G CPU



http://en.wikipedia.org/wiki/Xeon
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Hierarchical Abstraction Levels in ASIC

Design
System (CPUs, I/O, memory)
Behavior/algorithm (HDL)
Register transfer
Logic Gate (net list)
Circuit (transistor)
Mask/layout (physical design)
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Concentric Circles Represent Abstraction
Levels
Larger Circles4 Greater Abstraction
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Mooreos Law

Gordon Moore (1965):

o heomplexity for minimum component costs has increast
at a rate of roughly a factor of two per ye&ertainly over the
short term this rate can be expected to continue, if not to ir
longer term, the rate of increase Is a bit more uncertain, alt
no reason to believe it will not remain nearly constant for g
That means by 1975, the number of components per integ
minimum cost will be 65,000. | believe that such a large cir
built on a single wafer.o
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Now doubling about every 18 months
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Mooreos Law Upda

Moore's Law
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ASIC
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ASIC Technologies

Full custom IC design

Standard cell based IC
Maskorogrammable gate array
Fieldprogrammable gate array (FPGA)
Complex programmable logic device (CPLL
Platform/structured ASIC
Softwarprogrammable device
Commercial off the shelf (COTS) device




CellBased IC




