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(Power) Semiconductor drivers

Energy efficiency

Mobility

Security

loT & big data
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Power Semiconductor drivers

Electrical energy supply chain

g £

nergy consumption
i — & /I !{( '

E
7 o

Y N |
Al R ot

Power semiconductors

,\t:\\\\\\.\\\\
[ .

Uy ot -
Ao .

LR

o

$IEEE ) <P Cinfineon



8] |PCEI

on Microelectronics

Power Switches

HVDC power by application [W]
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Material Properties
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@ Mobility in the lateral 2DEG electron gas, bulk mobility is lower b Based on recent in house measurements (publ. ISPSD 2014)
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" Classic Energy Distribution

Electricity Transmission &
Generation Distribution

AC-Transmission Power Supply : Processor

Stone Coal power

plant Distribution
220 W 90 W electricity 60 W
(ca. value)
Memory
Display
: etc.

~
Electrical losses today : 31 W

Source: Infineon estimate
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Sustainable Energy Flow

Electricity .
Generation Energy Storage Consumption (example Notebook)

90 plus
conversion Power Supply

Photovoltaic Battery storage DC supply Processor

84 W 60 W

(ca. value)

Memory,
= Display, etc

~

Losses: 24 W based on best in class Silicon
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Source: Infineon estimate
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Little Box Challenge

. LITTLE BOX
CHALLENGE

e Design / Build the 2kW 1-®Solar Inverter with the Highest Power Density in the World
e Power Density > 3kW/dm? (50W/in3)
e Efficiency > 95%
e Case Temp. <60°C
e EMI FCCPart15B
|
AT; av; °
f <20% 172 3% THD,< 5% T/HD,.—_< 5 %
Y, 100 / L ,ﬂ
——o—{_—1°0— v,= 340V
— L t
= Vi Vi —l—[].
- L - o S, < 2kVA
200nF== cos®,<+0.7...-0.7 1
| = f,=60Hz

m Push the Forefront of New Technologies in R&D of High Power Density Inverters
Source: J.W. Kolar, CIPS 2016
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Little Box Challenge

- The Grand Prize

e Highest Power Density (> 50W/in3)
e Highest Level of Innovation

$1,000,000

m Timeline — Challenge Announced in Summer 2014
— 2000+ Teams Registered Worldwide
— 100+ Teams Submitted a Technical Description until July 22, 2015
— 18 Finalists (3 No-Shows)
Source: J.W. Kolar, CIPS 2016
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