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economic growth depends on chips

Twitter

Facebook

Semiconductor technology advances

Microsoft
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mobile data growth
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computer size
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computers and the brain

Mammalian Brains vs Computers
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Back in the 50s

Jack Kilby, Texas Instruments,
Phase Shift Oscillator (1958)
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The Nobel Prize in Physics
2000

Zhores |. Alferov Herbert Kroemer Jack S. Kilby
Prize share: 1/4 Prize share: 1/4 Prize share: 1/2

The Nobel Prize in Physics 2000 was awarded "for basic work on
information and communication technology " with one half jointly to
Zhores I. Alferov and Herbert Kroemer "for developing semiconductor
heterostructures used in high-speed- and opto-electronics” and the
other half to Jack S. Kilby "for his part in the invention of the
integrated circuit".

Robert Noyce, Fairchild/Intel
Integrated Circuit (1959)

Google Doodle December 12, 2011



Back in the 70s
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The Nobel Prize in Physics

Photo: U. Montan Photo: U. Montan Photo: U. Montan

Charles Kuen Kao Willard S. Boyle George E. Smith
Prize share: 1/2 Prize share: 1/4 Prize share: 1/4

The Nobel Prize in Physics 2009 was divided, one half awarded to
Charles Kuen Kao "for groundbreaking achievements concerning the
transmission of light in fibers for optical communication”, the other
half jointly to Willard S. Boyle and George E. Smith "for the invention
of an imaging semiconductor circuit - the CCD sensor".
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Scientific background on the Nobel prize in Physics 2009



Moore’ s law

Cramming more components
onto integrated circuits

With unit cest-fating as the number of components per
circuit fises, by 1975 egonomics may dictate squeezing as
many a%§ 65,000 compghents on a single silicon chip

By Gordon E. Moore
Electronics, Volume 38, Number 8, April 19, 1965

1. More transistors per unit silicon area

2. Lower energy costs for computation
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80s-90s: the heydays of CAD and foundry design

cadence

SYNOPSYS

Menlor
raphics
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So how do fabricate our own chips?

http://www.mosis.org/

Key idea: Use a number of different manufacturers to
contribute manufacturing capacity to multiuser projects.

« ON Semiconductor 500 nanometer CMOS

« TSMC 180, 130, 90, 65, 45, 28, 16 nanometer
CMOS

« GF 180, 130, 55, 45 nanometer BICMOS
 |IBM 45 nanometer SOl CMOS!
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sensors arowth
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Late 90s CCD to CMOS:
the paradigm shift in camera technologies

CCD state of the art

Full 6 inch wafer
111,000,000 pixels
1 frame per second!

$10,000,000

~ | Semiconductor Technology Associates
CMOS APS Cameras

120,000,000 pixels
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work @JHU ..

FRIS —All Digital Camera- NORTHROFP GRUMMAN

Nongen ==
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‘é—-? JOHNS HOPKINS

EyeSOC (Eye System on Chip)

520.216 14



520.216 and her friends

520.216

Introduction
to MEMS
520.487

Introduction
to
Microfabrication

520.495

CAD Design
of Digital VLSI
520.391

Mixed Mode
VLSI Systems
520.392

Introduction to
VLSI

Electronics
Design Lab
520.448

More to come;
stay tuned!

Seminar o FPGA
Large Scale Synthesis
Analog
Computation Lab
20.761/ 520.424
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Life after Intro VLSI course (l)

® itk BB BAE Log In | Register
SILICON LABS Parametric Search | Cross-Reference Search
About v Products v  Applications v Community & Support v Search silabs.com n

Silicon Labs » About Us » Management

Silicon Labs Management 2 About Silicon Labs
Careers
Tyson Tuttle Management

Chief Executive Officer Contact Us

Mr. Tuttle joined Silicon Labs in 1997 and helped design the company’s first product, a silicon DAA, that ; il

- subsequently achieved market share leadership in PC modems and allowed the company to go public in Environmental Responsibility
2000. Mr. Tuttle led the marketing effort behind the company’s first RF transceiver products for mobile

y handsets. He also spearheaded the development and market penetration strategy of the company’s
successful radio and TV tuner ICs, creating the broadcast business that today represents about one third Events

of the company. Mr. Tuttle led the broadcast product lines until 2010 when the R&D team was

consolidated under his leadership as chief technology officer. He then took over as chief operating officer in 2011 and was

responsible for managing all of the company's business units and R&D. He became the CEO in 2012. Prior to joining

Silicon Labs, Mr. Tuttle held senior design engineering positions at Crystal Semiconductor/Cirrus Logic and Broadcom

Corporation. Mr. Tuttle holds an M.S. in electrical engineering from UCLA and a B.S. in electrical engineering from Johns
Hopkins University. He has 70 patents issued or pending in the areas of RF and mixed-signa esign.

Community Commitment

Featured Product

Environmental and Biometric Development Platform with Bluetooth Low Energy and
i0S/Android App NEW

Jumpstart your next Internet of Things design with our new SENSOR-PUCK
development and demo platform. Featuring our Si114x Optical Sensors and Si701x/2x
Relative Humidity and Temperature Sensors, the board is controlled by an EFM32
energy friendly MCU giving you easy measurement of finger tip heart rate, UV index,
ambient light, relative humidity and temperature.

B Enter to Win a Sensor Puck Now!
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Life after 520.216 (lI)

“/I Gﬂgloglx Solutions  Products  Technologies  About Us News & Media Search Q

wulnaut ua

Kewei Yang
Chairman and CEO

Throughout his career, Kewei Yang has focused on high-speed analog and
mixed-signal design. Before co-founding Analogix, he was vice-president of
engineering at Mindspeed, a division of Conexant, where he directed the
company’s development of high-speed transceivers and switch fabric ICs.
He came to Conexant via its acquisition of HotRail, where he served as chief
scientist. He also served as a lead designer at Rendition, a graphics chip
company, and at Hewlett-Packard in the Computer Technology Lab.

Yang has a B.S. degree in electrical engineering from Tsinghua University
and an M.S. degree in electrical engineering and Ph.D. from Johns Hopkins

University.
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Life after intro VLSI (lll)

This could be you!

520.216

CEO of Johns Hopkins on the Chip

Johns Hopkins on the chip: microsystems
and cognitive machines for sustainable,

affordable, personalised medicine and
healthcare

A.G. Andreou

Semiconductor technology is contributing to the advancement of bio-
technology, medicine and healthcare delivery in ways that it was never
envisioned — from chip micro-arrays, to scientific grade CMOS
imagers and ion sensing arrays to implantable prosthesis. This expo-
nential growth of sensory microsystems has led to an exponential
growth of data. Cognitive machines, i.e. advanced computer architec-
tures and algorithms, are carefully co-designed to extract knowledge
from such health data making rational decisions and recommendations
for therapies. Nano, micro and macro robotics driven by sophisticated
algorithms interface to the human body at different levels and scales,
from nano-scale molecules to micron-scale cells to networks and all
the way to the scale of organisms. The present era is one where semi-
conductor technology and the ‘chip’ is the foundation of sustainable
and affordable personalised medicine and healthcare delivery.
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Class Objectives

520.216 will teach you you how to go from a
simple idea to a system, a CMOS camera
chip. You will do analysis, design and finally

layout and simulation and fabricate your own
chip!

Emphasis is in physical design principles.

520.216
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Computer Aided Design Tools

FPGA Tools

Synthesis
Floorplanning
Place & Route

Programming
File

.bit or .ied

FPGA / CPLD Boards

520.216

Digital Simulation

Verilog
Extraction

SPICE
Extraction

Functional
Simulation

/ other

ModelSim

10 Cards
Traffic Light
Controller,
Key Pad,
Display
(LCD, 7 segs)

(3" Partv)

Constraints

Verilog Compiler
nanoLambda Technology rule
Layout Editor files

1 Analysis
DRC, ERC

Delay Analyzer

HIECSIIREIIS - Crosstalk Analyzer

2D Cross section
l 3D Analyzer

Layout Extraction ~ {—}

ProTHUMB

l Advance post layout
simulator

Layout Conversion
SPICE, CIF

Tape out to FAB.
CIF

() MICROWIND Tool

() 3“Party Tools

» SPICE Simulator

LTSpice
WindSpice

http://www.microwind.net
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