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Intel

AMD

1965 1970 1975 1980 1985 1990 1995 2000

Micro
soft

Apple

Google

Amazon Facebook

rivals

$70B $126B

$266B $233B

$137B

$56B$6.5B

Eras chips PCs Sales Search Social
delivered

Internet
1969

WWW
1989

Historical Perspective

AMD
+ ATI
2006
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vTesla = $21.5
vTSMC = $20.23
vIBM = $14.1

v Amazon = $121.2
v Apple = $83.0
v Google = $69.7
v Microsoft = $51.9
v Intel = $15.3
v Nvidia = $6.7
v AMD = $6.6

2Q ($B)3Q ($B)

vAmazon = $127.1
vApple = $90.1
vGoogle = $69.1
vMicrosoft = $50.1
vIntel = $15.3
vQualcomm = $11.4
vAMD = $5.6B
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Tech Titan 2019f. 1968

$70B
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Jack Gifford

Jerry Sanders

Bob Noyce

Wilf Corrigan

Gordon Moore

Wm Shockley

Fairchild founders (8)

In 1983, Gifford co-
founded Maxim Integrated 
Products

AMD co-
founder

Fairchild 
Chairman/CEO,
LSI Logic 
founder

Cypress Semi founder

Bell Labs

https://en.wikipedia.org/wiki/Maxim_Integrated_Products
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1968

L to R:
Andy Grove
Bob Noyce
Gordon Moore

Founders:
Bob Noyce
Gordon Moore
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v Intel founded 
v AMD founded

1972

1971

1969

1968

1978

2002

2019

ASIC

1987

2011

2020

1968-2011

v Microprocessor & RAM in MOS invented by Intel (i4004/i8008, i1101/3)
v Ion Implantation (replaces chemical diffusion)
v Digital Watch IC invented
v Wafer stepper invented for fabs
v IDT founded (CMOS)
v LSI Logic founded (ASIC)
v Xilinx makes 1st FPGA, MIPS founded as early RISC pioneer (licenses LSI & IDT)
v ARM founded as Acorn RISC Machines
v Toshiba intro’s Flash EEPROM, TSMC founded (foundry)
v Nvidia founded (1993) – 1st GPU’s (1998)
v Intel goes to 300mm (12in) wafers
v AMD spins off fabs to Global Foundries (owner Abu Dhabi)
v Intel FinFET

v Intel intro’s 1st QC chip (“Horse Ridge”)
v ARM intro’s “backside power” process

MPU

1974

1979

1981

FPGA 1984

Dec

2009

1998GPU

Mfg -- process

Mfg -- process

Mfg -- process

Mfg -- process

Mfg -- process

Mfg -- process

MILESTONES

Mfg -- process

Mfg -- processFlash
1985
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# transistors
doubles
every 2 years

https://www.youtube.com/watch?v=ylgk3HEyZ_g
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See separate slide set ”x86”
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In the x86-64 computer architecture, long mode is the 
mode where a 64-bit operating system can access 64-
bit instructions and registers. 64-bit programs are run 
in a sub-mode called 64-bit mode, while 32-bit 
programs and 16-bit protected mode programs are 
executed in a sub-mode called compatibility 
mode. Real mode or virtual 8086 mode programs 
cannot be natively run in long mode.

An x86-64 processor acts identically as 
an IA-32 processor when running in 
real mode or protected mode, which 
are supported sub-modes when the 
processor is not in long mode.

“IA” = Intel Architecture

https://en.wikipedia.org/wiki/X86-64
https://en.wikipedia.org/wiki/Computer_architecture
https://en.wikipedia.org/wiki/64-bit
https://en.wikipedia.org/wiki/Operating_system
https://en.wikipedia.org/wiki/Instruction_(computer_science)
https://en.wikipedia.org/wiki/Processor_register
https://en.wikipedia.org/wiki/Protected_mode
https://en.wikipedia.org/wiki/Real_mode
https://en.wikipedia.org/wiki/Virtual_8086_mode
https://en.wikipedia.org/wiki/IA-32
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IBM PC 1981

i8086
16-bit
CPU

8 8-bit Data Bus 16

64Kx8
DRAM

16-bit Addr Bus
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i8088

Designed for IBM PC (Aug 1981)
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3 Simple Buses



COMP122

© Jeff Drobman
2016-2022Old Intel 8088 Data Book

i8088
FPU
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i8088
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EA
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i8088
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i8088

DISP = Offset

EA
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i8088

2 bytes

4 bytes

3 bytes
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EA
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i8088

Memory (vars)
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i8088
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i8088 Segments
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AMD “Mullins” APU

Intel “Westmere” CPU

ARM 610
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Xeon
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New Features
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Xeon
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1 or 2 Threads/Core

1.75-3B Transistors
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2-4 Cores
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2-6 Cores
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4-8 Cores
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6-18 Cores
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CPU GPU
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11th gen

IPC
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Core 11th Gen
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Core 11th Gen
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NOW!
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Big/Little
CPU cores
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South Bridge
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>60 Cores
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18 CPU Cores
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Power Mgt
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Power Mgt

Power Down LLC
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Clocking
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IntelXeon

<= 56 cores in 1H 2020
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IntelIce Lake
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Intel

Exascale = 10^18 IPS
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IntelHot Chips 2019
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IntelHot Chips 2019
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Pipelined Architecture
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A13

A14
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2012
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See separate slide set ”GPU” 
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Ø FPGA (from Atmel)
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July 2021

v Intel beats AMD to 3nm at TSMC
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$20B in Ohio Online end of 2025

10,000 jobs in Ohio CHIPS for America Act

Samsung in Texas

Micron globally
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Semi Wiki
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Semi Wiki



COMP122

© Jeff Drobman
2016-2022Intel’s New Fab Equip.

EUV from ASML
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July 2021
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7 nm TSMC
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Internal Foundry Model Explained

Implementing an internal foundry model means establishing consistent 
processes, systems and guardrails between our business unit, design 
and manufacturing teams. This will allow us to identify and address 
structural inefficiencies that exist in our current model by driving 
accountability and costs back to decision-makers in real time. It will also 
put Intel’s product groups on a similar footing as external Intel Foundry 
Services customers and vice versa.

For example, our business unit and design teams will be able to 
consider the potential impact on their margins if they want to run an 
additional product stepping, while the manufacturing team will be able 
to assess requests based on actual costs and impact on factory output. 
This will give teams the tools and transparency they need to find the 
most effective and cost-efficient solutions before implementation in 
silicon, ultimately helping us maximize factory output, reduce costs and 
shorten design cycles.

Intel CEO Pat Gelsinger sent the following statement announcing creation of an 
internal foundry model for external customers and Intel product lines and the 
creation of the IDM 2.0 Acceleration Office
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FPGA + IPU
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Sep 20, 2020

8-core CPU

960-EU GPU
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