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Rank 1985 1990 1995 2000 2005 2010 2014

1 NEC 21 NEC 48 Intel 13.6 Intel 207 Intel 355 Intel 40 Intel 499
2 TI 18| Toshiba |48 NEC 122 | Toshiba 11 | Samsung | 172 | Samsung | 28.1 | Samsung | 382
3 Motorola | 1.8 Hitachi 39| Toshiba | 106 NEC 109 TI 10.7 | Toshiba 131 | Qualcomm | 192
4 Hitacls 1.7 Intel 3.7 | Hitaclu 98 | Samsung | 106 | Toshiba | 9.1 TI 129 | Micron | 163
5 Toshiba 1.5 | Motorola 3 | Motorola | 86 TI 9.6 ST 89 | Renesas |11.8| SKHymx | 157
6 Fujitsu 1.1 Fujitsu 28| Samsung | 84 | Motorola | 79 | Infineon | 83 Hymix 10.6 TI 122
7 Philips 1 | Mitsubishu | 2.6 TI 79 ST 79 | Renesas | 83 ST 103 | Toshiba 8.5
8 Intel 1 TI 25 IBM 5.7 Hitachi 7.4 NEC 5.7 Micron 8.8 | Broadcom | 84
9 National 1 Philips 1.9 | Mitsubishi | 5.1 | Infineon | 6.8 Philips 5.6 | Qualcomm | 7.2 ST 74
10 | Matsushita | 0.9 | Matsushuta | 1.8 | Hyundar | 44 Philips 6.3 | Freescale | 5.6 | ELPIDA | 6.7 MTK 7.2
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Moore’s Law - A

in DRAMs o

Megabits per DRAM

/ 1.5x/year L.4x/year 1.1ix/year
/ 2xin<2years 2xin2years 2xin7 years

1975 198 1985 1% 1998 2000 2005 o0

W

MOOI’e'S LaW ~~Transistor Density ~ <#~Moore's Law (1975 Version) /..

Slowdown in ' /./"

Intel Processors e /:///
1E408

Cost per transistor is
slowing down faster, due AtLeR

to fabrication costs.
1E+02

1.E401

1E+00 W
1974 1978 1982 1986 1990 1994 1998 2002 2006 2010 2014

NANOMETERS

‘ Technology
and Power:
Dennard Scaling

==Technology (nm) ~—Power/nmA2

Energy scaling for fixed
task is better, since more
& faster xistors.

Relative Power per nm*2

Power consumption based on models in
Esmaeilzadeh [2011)
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Domain Specific Architectures
(DSAs)

Achieve higher efficiency
by tailoring architecture
to characteristics of domain

Examples

o Neural network processors
for machine learning

e Not one application, but a domain of

applications
> Different from strict ASIC

e Requires more domain-specific knowledge
than general purpose processors need
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e GPUs for graphics and virtual reality

Why DSAs Can Win (no magic)

Tailor the Architecture to the domain

More effective parallelism for a domain:

e SIMD vs. MIMD

e VLIW vs. Speculative, out-of-order
More effective use of memory bandwidth

e User Controlled versus caches
Eliminate unneeded accuracy

o |EEE replaced by lower precision FP

e 32-bit, 64-bit integers to 8-16 bits

By
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Building space

Total frontend investment
Revenue potential

Start of construction
Ready-for-equipment
Ready-for-production
Technologies

~60,000 m?

> €1.6bn over 6 years

> €1.8bn per year

early 2019

mid 2020

early 2021 - .
IGBT and MOSFET for all efu MArkets

#1 #2
Infineon competitor A

n MOSFETs
ZRISRIE: Infineon
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competitor B

m Discr. IGBTs

Revenue
potential
of a
~ 300 mm
$800m S
— :
#4 #5 300 mm module

competitor C competitor D
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IGBT modules m others




m Interpret & decide

Actuators

Transmission
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Sensors Controllers, algorithms,
software
b specialized driving
S sensor domain
b processors controller
5 -2
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£
a sensor
fusion | central
decision gateway
making
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NCAP 5 Star, AD L2 AD L3 AD L4/L5

Automatic emergency brake/ forward collision warning
Application* Parking assist Valet parking

Lane keep assist Highway assist Highway and urban chauffeur

Corner MRR/LRR MRR/LRR Imaging
Radar o b ~

& 10
# of modules ) s
New Corner starting 2020 Corner Surround
A
Camera
s (B 1 SOEDP :: SEIP:
of modules
-
Lidar p—
- 0 (mP=:: )> 1
# of modules '
» Ultrasonic » Ultrasonic » Ultre- -nic.,, SRy
Others » Interior camera » Interrc. Mﬁfl ayl=r izl
» V2X

¥ELSRIE: Infineon
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Building B, 6th Floor, Enfei Science and Technology Mansion, No.12, Fuxing Road, Haidian District, Beijing 100038
Tel /Fax: +86 010-88656911




