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Introduction




~Integrated Circuits —

—

e Its Importance is well-known

* Invention of Jack Kilby and Robert Noyce

A technological

A scientific milestone: milestone: Kilby’s
first transistor (Bell integrated circuit, T
Labs 1947) (1959)



llestones
® 1959: First IC

® ...then a lot of nice ICs,...but they “can’t change much”
(not programmable)
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Digital Integrated
Circuit Design

Digital Integrated DIGITAL
Circuit Design INTEGRATED CIRCUITS

From VISI Architeciures 1o CMOS Fabeication iR o

HUBERT KAESLIN




If she can only cook as well ™

as Honeywell can compute.

AN Vo0 wm Conbett duts
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Honeywell kitchen
computer

TECHNICAL INFORAATION

NAME
MANUFACTURER
TYPE

ORIGIN

YEAR

BUILT IN LANGUAGE

KEYBOARD
CPU

ROM

TEXT MODES
SIZE / WEIGHT
BUILT IN MEDIA
POWER SUPPLY
PERIPHERALS
PRICE

H216 - Kitchen computer
Honeywell

Home Computer

LL.5.A,

1969

Recipes were programmed into it, but language/software is

wn
Small array of buttons and switches

Unknown

2.5 MHz

4 KB magnetic core, expandable to 16 KB
Unknown

Unknown, probably some kind of text display
150 pounds

Magnetic core memaory

475W at 125vAC

Unless you count the cutting board...unknown
%10,600




/ ilestones

1971: Microprocessor: The story of Intel & Busicom, Ted
(Marcian) Hoff
e Silicon-gated MOS

e 4004 with ~2000 transistors ST .7 <
1—50—* - E?. - - ¥
yapd ot ) os L
e O % 1
~
: 4
v


http://www.pcworld.com/article/243954/happy_birthday_4004_intels_first_microprocessor_turns_the_big_40.html
http://www.pcworld.com/article/243954/happy_birthday_4004_intels_first_microprocessor_turns_the_big_40.html
http://www.pcworld.com/article/243954/happy_birthday_4004_intels_first_microprocessor_turns_the_big_40.html
http://www.pcworld.com/article/243954/happy_birthday_4004_intels_first_microprocessor_turns_the_big_40.html




Mobile Internet

Morgan Stanley : :
Next Major Computing Cycle
Mainframe Mini Personal Desktop Internet Mobile Internet
Computing Computing Computing Computing Computing
1950s 1960s 1980s 1990s 2000s
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Technology Cycles - Wealth Creation / Destruction
New Companies Often Win Big in New Cycles

Mainframe Mini Personal Desktop Internet Mobile Internet
Computing Computing Computing Computing Computing
1950s 1960s 1980s 1990s 2000s

Winners Winners Winners Winners
IBM Digital Equipment Microsoft Google
NCR Data General Cisco AOL
Control Data HP Intel eBay
Sperry Honeywell Apple Yahoo!
Honeywell Prime IBM Yahoo! Japan
Burrouah Computervision Oracle Amazon.com
ghs
Wang Labs EMC Tencent
Dell Alibaba
HP Baidu
Compaq Rakuten

Source: Mary Meeker

M St l Note: Winners from 19505 to 19805 based on Fortune 500 rankings (revenue-based), deskiop Internet winners based on
Ol’gaﬂ EII'] ey wealth created from 19935 fo respeciive peak markel capitalizations. Source: Facisel, Forfune, Morgan Sianley Research. 62
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mart” ICs

Field Digital Signal Microprocessor
Programmable Processor
Gate Array (DSP)

(FPGA)




FPGA Pentium

* |C technology supports very diverse architecture



ARM X86

Specialized architectures for different
applications
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Yoear of

- Transistors
Intraduction ittt

Microprocessor

4004 1% 2,1
a00a 1972 2,200

8080 1974 | 4,500
anag 1978 28 000

| Intel286 1982 | 134,000
Inlel 386~ procassor 18985 275,000

: Intel406 ™ processor . 19489 | 1,200,000
Intal® Pentium® procossor 15403 3,100,000
Intel® Pentium® |l processar 19497 7,500,000

| Intel® Pentium® IIl processar 1999 | 9,500,000
Intal® Pentium® 4 processor 2000 &2, 000,000

| Intel® tanium® procossor 2001 25,000,000
Intal® lHanium® 2 procassor 2003 220,000,000

Intel® ltanium® 2 processor (BMB cache) 2004 202,000,000



~——Moore’s law

Microprocessor Transistor Counts 1971-2011 & Moore’s Law
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1971 1980 1990 2000 2011

A Date of introduction
Source: Wiki



$/Transistor/Hz
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Halving time: 1.1 years

Logarithmic Plot

1995 2000 2005 2010 2015 2020
Year

. 8
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Key Enabling Technologies
For ICs




® Devices and materials

e Transistor design and scaling
e Semiconductors and advanced materials
* Fabrication technology (Front end):
e feature size: how small can a transistor gate be?

e how to pack many T’s in a very small area: VLSI,
ULSI

e device structure: beyond planar, 2D constraint

92IA8p 2ISeq WoJ

e how to make high-performance oxides, insulators
* how to make contact, “wiring”?
e wafer scaling

* Chip packaging technology (Back end)

21NJ98)IYdJe pasueApe o} **



Transistor Nanotechnology

PMOS SiGe S/D
PMOS
Uniaxial o

Etrann Uniaxial
Strain
1.2nm thin : .
gate oxide  1-2nm thin o
gate oxide o/®

Focus of this talk: emerging
nanoelectronic devices

~ Semiconductor B
Nanowire
’ J
% ,
L 4 P e®
"agunt

Source: Robert Chau, Intel Note: Future options subject to change




Moore’s Law Requires More Than Just Scaling

90nm 65nm 45nm 32nm Zenm

2003 2000 2007 2009 201

Scaling

R G W R 2

130nm : | : - - '
- s - I etad \

2“01 | LA N R IR !

Scaling

Strained Silicon >3yrs m
High-k Metal Gate >3.5yrs M
Materials

Science Tri-Gate 4yrs?




Bandgap energy (eV)
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Specific permittivity (k value)

1000

12.7 nm
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How small can the transistor be?

Past prediction

The ultimate limit of the transistor is ~ 10 um

1961

... On a pentium (~2002), it was ~ 0.1 um

... And they think: 0.015 um is the ultimate limit

Don’t bet your money on it!



Transistor Physical Gate Length
Trend (Lithography generation > LGATE)

0.2um

Transistor

: Physical Gate
I Length

130nm

70nm

Technology
Node

90nm
65nm
45nm

50nm A

3onm k.
. ,20nm A 5nm

0.01
1990

1995

2000

Year

2005 2010



Transistor Scaling Continues

70nm transistor
(in production)

Lg=30nm

.‘

30nm transistor
(production 2005)

20nm transistor
(research phase)




Intel Transistor Leadership

2003 2005 2007 2009 2011
90 nm 65 nm 45 nm 32 nm 22 nhm

Invented 2" Gen. Invented 2" Gen. First to
SiGe SiGe Gate-Last Gate-Last Implement
Strained Silicon Strained Silicon High-k High-k Tri-Gate
Metal Gate Metal Gate

Strained Silicon

vy

High-k Metal Gate

Tri-Gate



2005 || 2007 || 2000 || 2011 || 2013 || 2014
65S0)

[a® o

28EDSOI*

Fully depleted
| device

Single CESL
production

enhancement L

<100> wafer orientation for o

low cost enhancement i *In collaboration
L w‘ i) \.’.' Wlth ST
p o N .
In production




Introducing 14XM (eXtreme Mobility)

Our solution is focused on:
* Rapid Time to Market (TTM)

» Ultra-Low Power

* Lowest risk path to high-volume manufacturing
» Competitive Cost and Performance L 3

=N | A
In production bs n

In development
e %
' B




In 2010

Newest Manufacturing Technology
Delivers lvy Bridge

45 nm | 32 nen 22 nm
Process Technology . Process Technology Process Technology/

Penryn Nehalem Westmere Sandy Bridge lvy Bridge

Intel* Core™ NEW Intel* Intel® NEW Intel®
Microarchitecture Microarchitecture Microarchitecture Microarchitecture Microarchetects
{Nehalem) (Sandy Bridge)

TICK TOCK TICK TOCK TICK

Intel’s First
22 nm Processor

Cadence of Innovation Delivers New Microprocessor
Efficiency on the 22 nm Process




Intel

R&D PIPELINE

2011 2013 2015+

22 nm 14 nm 10nm 7nm 5nm
A da 2 P i
IN PRODUCTION IN DEVELOPMENT IN RESEARCH

Lithography * Materials = Interconnect
.. and more

Innovating for the Next Decade of Computing

Sausie rom

&y INVESTOR MEETING 2012

@

Investing for the

FUTURE




DRAM Half Pitch (nm)

Dynamic RAM

Smallest (called “Half Pitch”) Feature Size

100,000 = Logarithmic Plot
10,000 =
1,000 =
100 =
Trend Line
--0-- Projected Future
10 = | : :
1960 1970 1980 1990

Halving time: 5.4 years Year

r% 0.9901






Remember HW on p-channel?

Source: wiki



/ |
Why CMOS? -

Threshold voltage requirement: voltage drop in each

stage: example: n-channel ATB[C
glof1
a1 1|0
1({0]0
Voo  Vpp-V, e
e » VDD
- —
_— ‘jL_
C B
V NN LAAAAAAAAARAAAAANL,
DD
_|

GND

n-channel MOSFET is “natural” for logic O (ex. ON: +5
V), p-channel MOSFET is “natural” for logic 1 (ex. OFF:
+5 V). Together: CMOS
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MOS example: NAND

AlB|C
0101
o| 1|0
1{0f0
11 1|0
VDD
d
ar P
C —B
I
GND

Source: wiki



Shrinking devices require
increasing resolution




Conventional Lithography

Light (simplified)

source \\

MaSk/ M /

4:1
reduction
lens

intel, Pattern produced on wafer

Conventional
lithography has its
limits

‘Resolution adequate for
0.10 um process, but no
further

Like trying to fill out a
checkbook with a crayon




http://www.nature.com/nphoton/journal/vl/nl1l/covers/tech_f
ocus_index.html
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Figure 2 The lens for DUV photolithography with the highest NA: Stariith 1900 from Carl Zeiss. The height of the
lens is more than 1 m. The optical design and ray path are schematics and given only as an illustration. The inset

depicts a resist structure of 36.5-nm half-pitch, obtained with the lens at full scanning speed. Main image courtesy
of Zeiss; inset courtesy of ASML.



Lithography Challenge

Lithography
365nm Wavelength
1 248nm
/ 193nm

0.1 130nm Gap
90Nm Ny

Feature 65nm
Size

Micron

0.01 10
1980 1990 2000 2010 2020

Minimum feature size is scaling faster than lithography wavelength
Advanced photo mask techniques help to bridge the gap
intel




What is Extreme Ultraviolet
Lithography (EUVL)?

 EUV lithography uses extremely
short wavelength light (factor of 20
shorter than today’s lithography
processes) ot today

In
Visible light — 400 to 700 nm

DUV lithography — 193 and 248 nm
EUYV lithography — 13 nm

* Will be used first in 2005 by -
leading edge companies for =
critical lithography stepsto &
produce 70 nm patterns for

advanced clrcwt man ufactu ring to

Intdla
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Lithography friendly design rules

2007 2010 2013 2016 2019
20052006 | 20082009 | 201 2012 | 2014 2015 | 2017 2018 | 2020 2021

DRANIZPach

£om _aZom o 1Som

g5 | 1930m
o 193nm immersion with water

Flash Half pitch

45

=LV -
k7l 193nm immersion with other fiuids anc lens matenal SESSEESEE— \ ST R
Innovative 193nm immersion with water " o —
iImorint. ML2
EUV <
Y a Innovative 193nm immerson
imprint. MLZ, innovative technolcgy

Innovative techn Hogy Nm
18 Innovative EUV, impaint, ML2 Wl - - !

| =—:}

BN Research Required  #am Development Underway QualifcationvPre-Production B Continuous Improvement
This legend indicates the time durning which research, development, and gualificaton'pre-production should be taking place for the solution.




Connecting devices at
high dens:t / requlres




® For many years... It has been aluminum
® 30+ years of research for a better conductor: copper

® Copper technology has finally arrived within the last 20
years...

Source: http://lwww-03.ibm.com/ibm/history/ibom100/us/en/icons/copperchip/



Copper Interconnects

Metal 6
Metal 5

Metal 4

'l'. -'l l| Metal 3

A AR R R REDR LENR O E
AAAR | '-ll gy Vel

Transistors

6 Layers of Damascene Copper
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Price pressure: more
devices per wafer the
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e economy of scales

Large wafer... Lots of chips (require high
yield)



ftp://download.intel.com/pressroom/images/misc/terahertz3.tif
ftp://download.intel.com/pressroom/images/misc/terahertz3.tif
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Chip architecture




1x

0.1x

0.01x

Lower Transistor Leakage

0.001x

Not just size and integration, architecture is very apps-driven

65nm 45nm 32nm 22nm

Server

|[Desktop

‘ Laptop
Ultrabook ™
@ Tablet J

Pocket Device

Higher Transistor Performance



Walls

o

MOBILE
COMPUTING

Tablets

HIGH
PERFORMANCE

DT\'

Laptop
Netbooks

ameS ’

DIGITAL

Ner.voﬂmg

LOW POWER a
Feature
phones

Performance




ARM X86

Specialized architectures for different
applications



Intel vs. ARM

Mvidia

Qualcomm

Intel * Intel * Intel
CPU SoC Manufacturing CPU
(GPU etc.) Samsung

Samsung

Broadcom

Intel Market Cap ~ $140 Billion

Texas

Instruments

Manufacturing

SaC
(GPU ete.)

5. K. Jayanarayanan ARMy Market Cap > $700 Billion
kartik. jayan@gmail.com
March 2012
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The fast evolving market




Mobile Internet

Morgan Stanley : :
Next Major Computing Cycle
Mainframe Mini Personal Desktop Internet Mobile Internet
Computing Computing Computing Computing Computing
1950s 1960s 1980s 1990s 2000s

L o
YUt
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2500000

2000000

1500000

1000000

00000

Worldwide Device Shipments (000s)

303100 |

_If 134431J Eﬁa 229
I -

Tablet

2012 ®2013 m 2014 (forecast)

Mobike Phone
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Technology is driven by
the market & industrial




Top 10 IC Wafer Capacity Leaders* as of Dec-2013 =
(200mm-Equiv. Wafers per Month x1000)

2013 Headqguarters in “a“?d % nf1
Rank Company Region Capacity Worldwide
(K w/m) Total
1 Samsung South Korea 1,867 12.6%
2 TSMC Taiwan 1,475 10.0%
3 Micron®* Americas 1,380 9.3%
4 Toshiba/SanDisk Japan 1,177 8.0%
5 SK Hynix South Korea 1,035 7.0%
& Intel Americas 961 6.5%
7 ST Europe 551 3.7%
2 UmMC Taiwan 520 3.5%
9 GlobalFoundries Americas 482 3.3%
10 T Americas 441 3.0%
— Total —_— 9,889 66.8%

*Includes shares of capacity from joint ventures.
Source: Companies, IC Insights  **Includes the former Elpida and Rexchip fabs.



> 4 Design N
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-‘\ Desilgpn ‘-I:"I"
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GDSII File
Submission
to Foundry

Wafer Fabs and Foundries

http://www.techbriefs.com/compo

nent/content/article/15547 + Standard processes

* Better yields

* Increased througput
Improved utilization

* New revenues

Process Design Kit
Intellectual Property

Chip Design

PIC Designers and Users

&l

iy S
/04

First time right
Fewer iterations
* Reduced chip cost
Serve more applications
* Fab independent
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foundry Capacity by Technologies

100%
90%

80% -
70% -
60% -

50%
40%
30%
20%
10%

0% -

2009

2010

2011

2012

2013

2014

#40nm
mE55nm
90nm
®0.13um
m0.18um
0.25um
®0.35um
m0.5um

Gartner



Worldwide Capacity by Minimum Geometry as of Dec-2012
(Installed Monthly Capacity in 200mm-Equiv. Wafers x1000)

Installed % of
Capacity Worldwide
(X w/m) Total

# <40nm <60nm ~ 240nm = <80nm ~ 260nm Minimum
<Q2u~280nm ®<04u~202u 20 4 Geometry

<40nm 3.963.1 27.3%

<60nm ~ 240nm  2,7210 18.8%

‘- e e

<0.2u -~ 280nm 3,1655 21.8%

<0.4u - 20.2u 14958 10.3%

. 20.4u 20449 14.1%

TOTAL 14,497.0 100%

Source: IC Insights




Worldwide Capacity by Geographic Region as of Jul-2011
(Installed Monthly Capacity in 200mm-Equiv. Wafers x1000)

® Americas © Europe ® Japan ~ Korea Region :‘:::l:: Wo::d:ide
® Taiwan China = ROW (K w/m) Total
b Americas 1,995.1 14.7%
Europe 1,109.3 8.1%
Japan 2,683.6 19.7%
Korea 2,293.5 16.8%
Taiwan 28583 21.0%
China 1,208.9 8.9%
ROW 1,469,2 10.8%
TOTAL 13,617.8 100%

Source: IC Insights






Intel Logic Technology Roadmap

/

/ 4 N\ b, O ~N 20
32 nm 22 nm 14 nm 10 nm
\ ) LY g J
4 W N \

7

Name: |P1268 | P1269| [P1270|P1271| | P1272| P1273| |P1274 |P1275

Product: | CPU | SoC CPU | SoC CPU | SoC CPU | SoC

" 7 2l X — i € )

. -,
=

> Manufacturing > Development gx Research‘_-_'_}

Intel develops both CPU and SoC versions of each generation

Brief Update on14nm Status

Yield Performance Improvement
at the same point in development Switching Energy vs. Gate Delay

o
o
>
o
£
©
[/}
—_
|
=

~
~

Switching Energy Change (%)

June July Aug Sept Oet Now Dec Jan Feb -30% -10% 10%

Yield rapidly increasing, on track for matched yield in Q1 14 * Delay Change (%)




Switching Energy Change (%)

Getting Benefits of Moore's Law
Across all Value Vectors

Lower Cost Active Power per Function

S 7 Transistor (Normalized) ]
|
$
5
c.
2
-
& @
® 0.1 o
0.1 65 a5 32 > T2 0" 45nm 32nm 22nm 14nm*

nm nm nm nm nm nm MOORE,S

1 P
Lower Power an Higher Performance

225% _ — )
Switching Energy vs, Gate Delay C 3 Switching Energy vs. Gate Daday
175% 175%
125% - 129%
~
it 22nm - =
e To% -
o I 1
win -

Switching Energy Change )

7%
25% %
5% 254
7% 7%
0% 10% 10% 30% S0% 70%

Delay Change (%)
Source e




Area Scaling

Q2
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32/28 nm 22/20* nm 14nm*/16FF* 10nm*

* Forecast
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Different Improvement Focus for Different Segments

Performance

Server

Laptop

Mobile

45 nm 32 nm 22 nm 14 nm*
Generation

Performance Improved
for All Product Families

Active Power
(Includes performance increase)

Server
Laptop

Mobile
45 nm 32 nm 22 nm 14 nm*

Generation
Active Power Reduced
for All Product Families

Performance per Watt

45 nm 32 nm 22 nm 14 nm*
Generation

Performance per Watt Improves
>1.6x per Generation




@ GLOBALFOUNDRIES

Three Key Technology Enablers

Strained Si Highk/MG  Multigate
65nm

Relative Die Area

> Lithography Enabled

» Density -

DEVier I Peitermaics >Mater|als Enabled

» Cost » Power / Performance
. Strained Silicon >3D ?"abhd =3
- High K/ Metal Gates - Density
« FINFETs « Functionality

- Integration




Low Power Is Critical For Mobility Market

smartphone sales driving more compute fails to keep up with Moore’s law
Performance versus battery life

improvement in smariphones
Shi t M uni
hipment (in M units) B CortexA15

Average daily use of smarfphone Quadcore -
= y s 20,000 DMIPS

10000 ‘

\iPhone 3GS
5000 | 1200 DMIPS 1700 mAh @

' 1200 mAh 8% YoY rate of
increase "

10 minutes |12%)

654 Web/\Web Apps NEW ACTIVITY

40 minutes (47%)

b All Othes
471 ' 0 el

« Games

+ Social Networking
+ Utikes

298 ’ " More

! mnutes (9%)

178 Mail App

Source: KPCB = 20090 2010 2011 2012 2013
g —Performance (DMIPS)
60% time spent on smartphones is : —Battery capacity (mAh)

2009 2010 2011 2012 2013 “newagtivity for mobile users

Source: Gartner %l 000 ‘
y

Source: GLOBALFOUNDRIES

3




Product Leadership Is More Than “Just The Fin”

Power/Perf
Full suite FinFET models, | Optimized CPU
advanced extraction, |
PDK ldoublepatteming, DFM, ! Solutions

wp" FFM, Ref flows, P&R.... | Multi Vi DVES, po — }

management CPU POP...

Mobile SoC l 1 4XM h Multicore GPU
platform — solutions

g Optimized libraries , n;;_} ”g t f UHD msface“’;r*gﬁﬂ"‘!‘*"

t suite, low power flow ... /l i POP_... )
30 ,—-—-"‘_‘. a4l ‘

miph CCS platform * ' R v §

(CCS=Compute, Connect, Storage)

Packagmg
g 7"‘7‘ Firs e { Optimized libraries , IPs SS—— _
"5 | suite, HD memory
x_&_s. solution, HS SERDES... L Heterogeneous Stackmg :

®




vdd

90/65nm

Strained Si

2006,
2009 2010

2012

o)
e

1% Gate Last
HK/MG

2013

2014(E)

* Source : Samsung Electronics Co., Ltd.
*Vdd : Supplying voltage of drain

Process Node



CLNG65/

55GP e v—
High CLN28HP
Performance A = (HKMG)
cLnzsiPm Il CLN20SOC
(HKMG) (Planar)

CLN40G

TSMC technology leadership for
. - (HKMG) SoC and mobile|computing:
CLN45/40LP

+ Speed * Gate density
(SION) 2 Efies g
Energy efficient transistors

and interconnect

Production
Box left edge: risk production. Right edge: no meaning

10nm preliminary subject to change

Open Innovation Platform®

© 2011 TSMC, Lo



http://www.dailytech.com/TSMC+Were+Far+Superior+to+Intel+and+Samsung+as+a+Partner+Fab/article34148.htm




Intel vs. ARM

Intel —* Intel —% Intel
CPU 50C Manufacturing
(GPU etc.)

Intel Market Cap ~ $140 Billion

5. K. Jayanarayanan

kartik. joyan@gmail, com
March 2012

ARM

CPL

‘ TSMC

Qualcomm

Apple

Samsung

/A ome

<

L5

%A\
Broadcom 4/‘ >amsung

Texas
Instruments

If
’ SMIC

Manufacturing

SolC
(GPU etc.)

ARMy Market Cap > $700 Billion



INTEL VS ARM ROADMAP

Bay Trail Cherry Trail Broxton
20nm 64-bit 14nm &64-bit, 14nm modular,
HD 8th gen GPU new Goldmont architecture

SoFIA 3G SoFIA LTE

MediaTek MT8135 Snapdragon 805 Snapdragon

28nm CortexA7 + A15 28nm 32-bit Krat 450, 8XX rev?

big LITTLE, PowerVR&GPU Adreno 420 GPU, LTE TSMC 20nm?
v

Tegra K1 Snapdragon 410
28nm 32-bit CortexAl15 28nm 64-bit

Nvidia Kepler GPU CortexAS3 LTE

Exynos 54307 Exynes 64-bit?

20nm 32-bit octo-cors 20nm 64-bit octo-<ore

Exynos 542272 Samsung modAP
28nm 32-bit octo-oone Integrated LTE-A SoC ANDRUID A“THOR"Y

H1 2014 H2 2014 H1 2015 H2 2015




ARM Business Model

Business Development

ARM licenses
technology to
Partner

# SemiCo

Partner

Partner
develops chips

' OEM sells consumer products

2-3 yrsto design new processor 4 3-4 yrsfrom license to royalty 4 Processorcanship for +20yrs

licence
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Typical SOC L
Smart Mobile Device Shipments 80-100mm? Cortex-A57

2000 Cortex-Al5 Cortex-A33
Cortex-A7

2 1500
j'=é 50-80mm?
" o0 &9 ’
_g Cortex-Al2
> >00 25-40mm?
mm#
o = " ¢
2010 2015
Cortex-A7

M Entry Level M Mid Range ™ Premium Cortex-A53

Mixture of ARM and Gartner Estimates



Notebook PC Microprocessor Share Forecast for ARM and X86

i (Percentage of Notebook Unit Shipments)
100%

80%

80%

40%

20%

0%

2012 2013 2014 2015
m X3S ®mARM

Source: IHS iSuppli July 2011




Volumes

1980s: PCs

Atari ST
Amiga

Commodore 64

VIC 20

Appie |l
Other
Proprietary

Intel Architecture

‘80 82 84 ‘86 ‘88

X

'S0

1990s: Data Centers

Pawer

P e

Intel Architecture

2000s: HPCs

90 92

X

Source: IDC, Gartner, Intel estimates

A/ ectof

RISC

Intel Architecture




Silvermont Highlights

Full Advantage of Intel’
22nm SoC Process
Technology

l"ll ‘

Out of Order Execution engine » Wider dynamic operating range » 3-D Tri-gate transistors tuned for

New multi-core and system fabric » Enhanced active and idle power SoC products

architecture management « Architecture and design co-
New IA instructions extensions optimized with the process
(Core™ Westmere level)

New security and virtualization

technologies

Better Better Power
Performance Efficiency
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Exclusive: Intel Opens Fabs To
ARM Chips

Jean-Baptiste .
Contributor @ 9 LB @ ﬁ F'ﬁ @ 11 comments, 7 called-out + Comment Now  + Follow Comments

| FoLLow |
- As the old adage goes, if you can’t beat them, join them. Well, that’s exactly

I'cover technology  what Intel wrc-041% finally decided to do relative to its lagging mobile business.
innovation and )

 esting Fr
g?j;i:ﬂg?&j;}:; At the ARM developers conference today, Intel partner

full bio Altera aur-032% announced that the world’s largest
semiconductor company will fabricate its ARM 64-bit

o o @ O chips starting next year. The announcement sent

o shockwaves through the technology industry as Intel is
desperately trying to break ARM’s supremacy in the
mobile market. Unlike Intel, ARM Holdings of the U.K.

doesn’t manufacture chips but its designs are licensed
r“ 1 1 11 -1 - .1 1 1 - 1



http://www.forbes.com/sites/jeanbaptiste/2013/10/29/exclusive-intel-opens-fabs-to-arm-chips/
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Intel to make multi-die 14nm finfet devices with Altera

\—

WY nocomment @& richardwilson *:‘- 28thMarchzo14 [ Get news by email

Altera and Intel are working together on the development of multi-die devices which integrate
14nm Stratix 10 FPGAs with memory, processors and analogue components in a single System-in-Package Technology
package.

The heterogeneous multi-die devices incorporate 30 silicon technology and Intel's 14nm Tri-
Gate (finfet) process technology.

Intel is already manufacturing Altera’s Stratix 10 FPGAs and system-on-chip devices (SoCs)
using the 14nm Tri-Gate process.

Intel and Altera are currently developing test vehicles aimed at streamlining manufacturing
and integration flows.

“Our partnership with Altera to manufacture next-generation FPGAs and SoCs using our 14nm Tri-Gate process is going
exceptionally well,” said Sunit Rikhi, vice president and general manager, Intel Custom Foundry.

“Cur close collaboration enables us to work together in many areas related to semiconductor manufacturing and packaging,”
said Rikhi.

Together, both companies are building off one another's expertise with the primary focus on building industry-disrupting
products.”

According to Brad Howe, seniar vice president of R&D at Altera, access to Intel's manufacturing and chip packaging
capabilities is allowing the FPGA supplier to offer system-in-a-package products which are “critical to meeting overall
performance requirements_”

Related news:
Altera: 14nm Stratix and 20nm Arria FPGA details


http://www.electronicsweekly.com/news/general/intel-make-multi-die-14nm-finfet-devices-altera-2014-03/
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Samsung teams with
GlobalFoundries on 3D chips

Agam Shah
@%gamsh Apr17, 2014 315 PM | &

Samsung is partnering with chip manufacturer GlobalFoundries to increase the supply of

low-power, high-speed chips for smartphones and tablets.

GlobalFoundries has licensed Samsung's 14-nanometer FINFET chip making process,
which is used to manufacture 3D transistors. Those transistors will allow GlobalFoundries
to make chips that are 20 percent faster and use 35 percent less power than chips made

using its current 20-nanometer technology, the companies said.

GlobalFoundries doesn't use the chips itself. It's a foundry supplier, which means it
makes chips for other companies that outsource their chip production, such as Advanced
Micro Devices, Nvidia and Qualcomm.

Chip makers are constantly racing to build faster, more power-efficient chips, and the deal
with Samsung will help GlobalFoundries compete better with other foundry suppliers such
as Taiwan's TSMC.

In fact, GlobalFoundries had been pursuing its own 14-nanometer technology, which it
planned to introduce this year. It has now dropped that technology, apparently deciding
that Samsung's FINFET process is a better option.


http://www.pcworld.com/article/2145440/samsung-teams-with-globalfoundries-on-3d-chips.html
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