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The Beginning of an Industry

Transistor Integrated Circuit
Bardeen, Brattain, Shockley, 1948 Kilby, 1958




Mooreodos Law
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A In 1965, Gordon Moore predicted exponential growtl
number of transistors per integrated circuit
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"Moores Law" :

2% Functions/chip Per 2 Years
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A Gigantic (Economic) Feedback Loop
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Stateof-the-Art Semiconductor Fab

AAE.g. I ntelds nFab 320 (:




Stateof-the-Art Silicon Chips

Single-Chip GSM Radio
[Staszewski, ISSCC 2008]
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45nm Technology (Intel)

More than 2 million 45nm transistors A slice from a chip
Intel's new chipwill hold 410 million trarsistors. Belowisa

can fit on the period at the end of this P st
sentence. : times showi 500cf th Weve pesled
4 back the nine layers of copper wires that bring electrical
enlarged ‘—I o current to the transistors on the bottom layer. Each layer of
copper must be thicker than the layer below until the top

If that period were enlarged to about fyex s large enoligh to mrnect {n othar parts of the
6 feet in diameter, as shown at
left, a one-inch section would
bear 500 transistors,

shown in the cut-away

below.
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Transistors Will Continue to Shrink
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Increasingly Complex Applications

Packaged IC

Military &
Aerospace

Microprocessor

Desktop
Computer

SoC, VLS|, DSP

Communications

Multiprocessing
iga bit,
non-volatile

Converged
Appliances
Consumer / Computer

Communications

System of
ystems

Auto, aerospace,
medical,
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The need for analog/mstgdal interfaces

Research examples

A Highperformance A/D converters
Medical ultrasound systems
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Neural prosthetics

Large area electronics
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The Age of oDigit

Basic Features

@DIgltEﬂ F’@ (1)

Speakerphone included

s Hearing Ald Compatibility = M3

For details on Hearing Aid Compatibility, select
this link

e Insurance Available
¢ 4 Parent Programmable Numbers

o Dedicated Emergency Key(Programmable
Mumber)

o Super Simplified Keypad and Interface

o Meets FCC SAR limit. Manufacturer's highest
FCC reported 1.24 at ear, 0.84 on body. Actual
SAR may vary.
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The Reality of Modern Electronic Syster

Signal
Conditioning AD :D
Sensors, _
Transducers, CLK S|gna_|
Antennas, Processing
etc. Signal
Conditioning D/A <:
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Analog Digital




Analog Interfaces are Everywhere
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