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vMIPS
vARM

q Apple
q Qualcomm
q Samsung*
q Google

vx86
q Intel* 2/3
q AMD 1/3

Mobile
Desktop

Focus

vFoundry (mfr)
q TSMC
q Samsung
q GlobalFoundries (AMD)
q Intel (new)

*has own fab

Server

viOT
q Amazon
q Google

vARM
q Apple
q Nvidia
q Qualcomm

CPU & GPU Cores

vCars
q Tesla

Laptop
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Intel

AMD

1965 1970 1975 1980 1985 1990 1995 2000

Micro
soft

Apple

Google

Amazon Facebook

rivals

$65 $190

$390 $470

$270

$110$24

Eras chips PCs Sales Search Social
delivered

Internet
1969

WWW
1989

Historical Perspective

AMD
+ ATI
2006

As of 3Q2022Annual Revenue in $B

4.5x

1.8x 1.7x

2.2x

Tesla

$70

à 20 years à
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Intel

AMD

1965 1970 1975 1980 1985 1990 1995 2000

Micros
oft

Apple

Google

Amazon Facebook

rivals

$14.0 $50.1

$117.2 $149.2

$76.1

$27.7$5.6

2.5x

2.3x 2.0x

2.7x

Tesla

$24.3

v Other Industrials
q GM $43.1 à 2x Tesla
q Ford $37.2
q IBM $16.7 à ~Intel
q QCOM $9.5
q TI $4.2
q NXPI $3.3

v Other Services
q Netflix $8.0
q Visa $7.9
q PayPal $7.4

Nvidia

$6.1

Current Perspective Q4 2022Qtr Revenue in $B

TSMC

$27
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Semi Wiki
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David Laws
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$200M
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David Laws
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David Laws 4K SRAM

READY

NMOS
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David Laws
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David Laws Z8000
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David Laws Z8000 à 8086
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David Laws

David Laws
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Market Segment AMD Intel

Desktop Ryzen 3/5/7K Core i5/i7/i9
(13th gen)

Laptop Ryzen 4000 Ice Lake

Gaming Ryzen Threadripper
+Radeon Core Extreme

Server/Workstn Epyc Xeon
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Improved Yield and Lower Costs

CCX
8 cores

I/O

7nm 14nm
expensive cheaper

MCM socket
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FLAMES
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Ø Zen 4 is 50% better than Zen 3
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Jan 2023
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Jan 2023

16 P5nmZen4
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Jan 2023

5nm 16 P

6nm

32 CU

Zen4

RDNA3
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Jan 2023

Ø HPC and AI System in a Module

MI100 à MI200 à MI300

Used in latest top supercomputer (Frontier)
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© 2022 Dr Jeff Drobman – drjeff@drjeffsoftware.com

8-3-22



COMP222

© Jeff Drobman
2020-23Intel Core i Family



COMP222

© Jeff Drobman
2020-23Intel ‘s New 13th Gen

Oct 2022
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AMX
Nov 2022
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Jan 2023

AMX
AVX-512
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Jan 2023

AMX
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Jan 2023
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The company's spending in this area includes $20 billion for a 
chip facility in Ohio and 17 billion euros ($16.8 billion) to build 
a plant in Germany, as well as $3.5 billion to expand its chip 
packaging facility in New Mexico, a $20 billion investment in 
Arizona fabs and a 17 billion euro expansion in Ireland. On top 
of that, Intel acquired Israeli foundry Tower Semiconductor for 
$5.4 billion in February.

Meanwhile, slowing global demand for chips has weighed on 
Intel's top line. The company reported a 20% year-over-year 
drop in third-quarter revenue last week, and lowered its 2022 
full-year revenue outlook to between $63 billion and $64 
billion, down as much as $4 billion from its previous guidance.
Coupled with the heavy spending on its foundry business, 
Intel is now expecting to end 2022 with a negative $2 billion to 
$4 billion free cash flow, compared to the negative $1 billion to 
$2 billion it projected earlier this year.



COMP222

© Jeff Drobman
2020-23Intel Revenue

$15.3B
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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
vNvidia = $5.9B
vAMD = $5.6B
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9-7-22

2P/4E

5 GPU
Ø iPhone 14 Pro
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9-7-22

2P/4E

5 GPU
Ø iPhone 13/14
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11 Tera FLOPS

vCPU cores
q 4 Hi Perf (20W P)
q 4 Hi Efficiency

(1.3W low power E)

vCores
q 8 CPU
q 8 GPU
q 16 NPU
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M1 die

DRAM
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Annotated
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17

114
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Jan 17, 2023
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June 6, 2022

17
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June 6, 2022

P

E

10 GPU cores
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Jan 17, 2023
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Jan 17, 2023
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Jan 17, 2023

20

40
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Jan 17, 2023

20

57 67



COMP222

© Jeff Drobman
2020-23Apple M2 Pro

Jan 17, 2023
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P
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Jan 17, 2023

P

E

P

E

(same)
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Jan 17, 2023

2X Pro
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Jan 17, 2023

LPDDR5
DRAM
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Jan 17, 2023

LPDDR5
DRAM
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Jan 17, 2023
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vSnapdragon
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Qualcomm will continue using multiple foundries to manufacture its chips, one of its 
executives said on Tuesday.

The US chip giant was continuing to collaborate with Samsung Foundry and will use 
multiple foundries, from the South Korean company, TSMC to GlobalFoundries, 
depending on their technological maturity going forward, Qualcomm senior vice 
president Don McGuire said during Qualcomm’s Snapdragon Summit 2022 in Hawaii in a 
meeting with South Korean press.

Qualcomm has currently given all its workload for 4-nanometer (nm) and 3nm chips to 
TSMC, the world’s largest foundry.  McGuire’s comments indicate that the US firm could 
give orders to Samsung Foundry again for follow-up nodes such as gate-all-around 
(GAA).

At the summit, Qualcomm unveiled its latest application processor the Snapdragon 8 Gen 
2.  The chip boasts 4.35 times increased AI performance and 25% faster processing speed 
compared to its predecessor.

Snapdragon 8 Gen 2 also uses Qualcomm’s new GPU and has a CPU with 40% increase in 
performance.  The chip will be made using TSMC’s 4nm node. For Snapdragon 8 Gen 1, 
Samsung Foundry was the initial contract manufacturer but Qualcomm gave the order to 
TSMC during the second half of last year.
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Sources had said Samsung’s low yield rate for 4nm was the cause and 
the US chip firm will be giving TSMC the order for 3nm chips because 
of this.

McGuire said Qualcomm’s orders were too large for it to use a single 
foundry and using multiple foundries is not only advantageous in 
supply but also price and scale.

The US firm also needed multiple foundries to expand in other business 
areas besides smartphones, he added.

Meanwhile, Samsung, while it facing difficulty with yield with 4nm, was 
the first to start production of 3nm GAA chips.

TSMC has also started 3nm chip production but for these uses a FinFET
structure rather than GAA. The Taiwanese giant is reportedly planning to 
apply GAA structure starting with 2nm.
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vExynos
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vFoundry (mfr)
q TSMC
q Samsung
q UMC
q GlobalFoundries (AMD)

Intel?
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TSMC new fabs in Arizona will open in 2024
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12-6-22
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vRevenue = $20.23B
vEPS = $1.79
vWafer revenue shares

q5nm = 28%
q7nm = 26%

Samsung 7nm did pretty good but Samsung 5nm
and 4nm had serious PDK/yield problems and 
Samsung 3nm is not really competitive against 
TSMC N3 and it requires new design 
considerations for GAA.
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Semi Wiki
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Semi Wiki
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Nov 10, 2022
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Nov 10, 2022
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Nov 10, 2022

3D Gate designs
FinFlex
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Nov 10, 2022
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Logic
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DRAM
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SRAM or ROM?
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Am1103A 1971
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P&H 5.13

A53
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FPGA

ADC

AVR is a family of microcontrollers developed since 1996 by Atmel, acquired by Microchip 
Technology in 2016. These are modified Harvard architecture 8-bit RISC single-chip 
microcontrollers. AVR was one of the first microcontroller families to use on-chip flash 
memory for program storage, as opposed to one-time programmable ROM, EPROM, 
or EEPROM used by other microcontrollers at the time.
AVR microcontrollers find many applications as embedded systems. They are especially 
common in hobbyist and educational embedded applications, popularized by their inclusion in 
many of the Arduino line of open hardware development boards.

https://en.wikipedia.org/wiki/Microcontrollers
https://en.wikipedia.org/wiki/Atmel
https://en.wikipedia.org/wiki/Microchip_Technology
https://en.wikipedia.org/wiki/Modified_Harvard_architecture
https://en.wikipedia.org/wiki/8-bit
https://en.wikipedia.org/wiki/Reduced_instruction_set_computer
https://en.wikipedia.org/wiki/Flash_memory
https://en.wikipedia.org/wiki/Programmable_read-only_memory
https://en.wikipedia.org/wiki/EPROM
https://en.wikipedia.org/wiki/EEPROM
https://en.wikipedia.org/wiki/Embedded_system
https://en.wikipedia.org/wiki/Arduino
https://en.wikipedia.org/wiki/Open_hardware
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•In 2006, Atmel released microcontrollers based on the 32-bit AVR32 architecture. 

This was a completely different architecture unrelated to the 8-bit AVR, intended to compete 
with the ARM-based processors. It had a 32-bit data path, SIMD and DSP instructions, 
along with other audio- and video-processing features. The instruction set was similar to 
other RISC cores, but it was not compatible with the original AVR (nor any of the various 
ARM cores). Since then support for AVR32 has been dropped from Linux as of kernel 4.12; 
compiler support for the architecture in GCC was never mainlined into the compiler's central 
source-code repository and was available primarily in a vendor-supported fork. At the time 
that AVR32 was introduced, Atmel had already been a licensee of the ARM architecture, 
with both ARM7 and ARM9 microcontrollers having been released prior to and concurrently 
with the AVR32; later Atmel focused most development effort on 32-bit chips with ARM 
Cortex-M and Cortex-A cores.

SIMD/DSP

ARM

https://en.wikipedia.org/wiki/AVR32
https://en.wikipedia.org/wiki/ARM_architecture
https://en.wikipedia.org/wiki/SIMD
https://en.wikipedia.org/wiki/Digital_signal_processor
https://en.wikipedia.org/wiki/GNU_Compiler_Collection
https://en.wikipedia.org/wiki/ARM_architecture
https://en.wikipedia.org/wiki/ARM7
https://en.wikipedia.org/wiki/ARM9
https://en.wikipedia.org/wiki/ARM_Cortex-M
https://en.wikipedia.org/wiki/ARM_Cortex-A
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100 MHz

ARM
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Jitter
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v AMD EPYC
v AMD MI250

v AMD EPYC
v Nvidia A100

Frontier

Summit
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