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Mikroelektronik und Kommunikationstechnik s
Moore's law of Microelectronics
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Gordan Moore, Tl
1965:

“Complexity of an IC
is doubling every 2
years”
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Quelle: H. Bahring, Mikrorechnertechnik, Band , Springer, 2002.

=> Die Integrationsdichte (Transistoren/Flache) verdoppelt sich alle 2 Jahre!
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ITRS Roadmap T e

Moore’s Law & More

Traditional Functional Diversification (More than Moore
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Beyond CMOS

Source: INTERNATIONAL TECHNOLOGY ROADMAP FOR SEMICONDUCTORS (ITRS) 2009 EDITION

= Funktionale Diversifikation ertffnet vielfache neue Moglichkeiten!
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Tendenz der Datenrate Uber die letzten Jahre

Bit/s 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
1T

100G 100G Ethefnet
50G 10G Ethernet
10G USB 3.0
5G PCTXpress
1G 1G Ethernet 802.13.3c
500M YSBZ.0 ~10 UWB 802.11n
100M | 100M Ethernet LTE
50M T 802.11g ~100 HSDPA .
10M 802.11b | HSDPA !
5M USB1.0 I I
1M 802 I I
500k EDGE .
100k ' ~ 9 Jahre :
50k ~oo I&
10k | GSM
1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
Legende: Source: M. Fehr, APWPT
Kabelverbindung
WLAN =>» Die drahtlos verfigbare Datenrate verdoppelt sich
Mobilfunk

alle 2 Jahre! (Edholm’s law of bandwidth)
8. IS workshop @fﬂ 7
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Wachstum der drahtlos tibertragenen Datenmenge So———

Figure 1. Cisco Forecasts 6.3 Exabytes per Month of Mobile Data Traffic by 2015

Terabytes per Month 92% CAGR 2010-2015

6,000,000

3,000,000

2010 2011 2012 2013 2014 2015

Source: Cisco VNI Mobile, 2011

=>» CISCO law: Wireless Data amount is doubling each year!
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Mikroelektronik und Kommunikationstechnik
Welche Gerate dominieren das Datenwachstum?
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Figure 3. Laptops and Smartphones Lead Traffic Growth

Petabytes per Month 92% CAGR 2010-2015

7,000

0.7%
2.9%
3.5%
4.7%
5.8%

26.6%

3,500

55.8%

2010 2011 2012 2013 2014 2015

Source: Cisco VNI Maobile, 2011

=» Starke Zuwéachse bei M2M und NonSmartphones!

8. IS workshop
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Figure 5.  Mabile Video Will Generate 66 Percent of Mobile Data Traffic by 2015

S —————
Petabytes per Month 92% CAGR 2010-2015

7,000

B Mobile VolP
B Mobile Gaming

B Mobile M2ZM
B Mobile P2P
3,500 B Mobile Webh/Data
B Maobile Video
0
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ValP traffic forecasted to be 0.4% of all mobile data traffic in 2015.
Source: Clsco VMl Mobile, 2011

=» Starke Zuwéachse bei Mobile M2M Anwendungen!
8. 1S workshop =P 10
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Wearables
Recent devices
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Apple Watch

8. IS workshop

Fithness Armbander

Google Glasses

Google Lens
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Recent devices S ————

World of Wearable Technology Applications:
Towards Function With Style
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Wearables
Wie alles begann...
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Der Tricorder

01. Beschreibung

Der Tncorder, von dem es auch eine
medizinische Vanante gibt, gehart zu
den wichtigsten handlichen Utensilien
des  Stemenflottenpersonals Bei
diesem (erat handelt es sich um einen
tragbaren Scanner, der Ober- mehrere
verschiedene Funktionen und einer
integrierten Datenbank verfligt.
Aullenteams benutzen den Trcorder
beispielsweise, um die Bestandteile
von verschiedenen (Gegenstanden
Flissigkeiten oder (Gasen usw. Zu
analysieren oder nach fremden Leben
in der naheren Umgebung zu suchen
Bei dem rechts abgebildeten Trnicorder
handelt es sich um das Model TR-550
Mk X. Eine genauere Beschreibung der
einzelnen Elemente ist unter Punkt 4
zu finden

8. IS workshop
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Wird der Tricorder Realitat? S

Qumcom

TRICORDER /& PRIZE Xonize

Competition Details IMedia Blog

the /'
About )

]I\DO >
e —— takes & B
ﬁﬁﬁﬁﬁﬁﬁ nea rly(®)

— I Intending to compete?
Forms available now.

Video! Healthare in the palm of your hand

———— ?4;‘;}(533

--.._., Quids and easy online filing. 289=433
0“ -# ?.‘M :""‘."'."---*-w..._,___'
y *-ﬁ-“‘h"'"""“'"—-l_. g .
_ “TBlFﬂIEE:IntﬂHmnMHM
- - improve public health.
Introducing the Qualcomm Tricorder X PRIZE. m“mﬂ%
A 510 million competition to bring healthcare to the palm ofyour hand. _ SRR RRh AN s

Imagine a portable, wireless device in the palm of your hand that monitors and diagnoses your health conditions. That's

the technology envisioned by this competition, and it will allow unprecedented access to personal health metrics. The end

result: Radical innovation in healthcare that will gi~;e§1di~;idua_ls rg[eater choices in when, where, and how they receive
ource. Qualcom

care. Learn more about the competition » . . .. ) .
' http://www.gqualcommtricorderxprize.org/competition-details/overview
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Phone Vision S

In 2008, Nokia (Helsinki, Finland)
...presented a concept design of the
"morph" mobile phone of 2012.... the
future of mobile phones will involve
transparency, transformability and
compliancy.

Radio-frequency MEMS, silicon
microphones, accelerometers,
microbolometers, microfluidics and other
embedded MEMS devices will converge
to allow mobile phones to sense not only
their environment but also the health and
temperament of the people in its vicinity.

Source: EE Times Europe 13. Nov 08

The mobile phone will also acquire a new array of sensors integrated into the structural
mechanics of the case/display, including chemical and bioassay sensors operating at
terahertz frequencies that can penetrate the skin to anticipate a user's physical and
emotional state. Human-computer interfaces with the device will be based on multi-
modal interactions including pointing, looking, touching, shaking and natural verbal
dialogues, according to T. Ryhanen (director and head of Nokia's Research Center
Laboratory, Cambridge England).

8. IS workshop @@ 16
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Wearables ==
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Marktprognose T T rewsonermi
9031 143
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1
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Abbildung 30: Umsatzprognose fiir Wearable Technology in Europa (in Mio Abbildung 32: Umsatzprognose fiir Sports, Fitness & Activity Monitoring in

Euro); Quelle: IHS Technology: The World Market for Sports, Fitness and Deutschland (in Mio); Quelle: IHS Technology: The World Market for Sports,
Activity Monitors — 2014. Fitness and Activity Monitors — zo014.

\> BITKOM
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B 2013 M 2014

38%

Bekanntheit Bekanntheit Nutzungsbereitschaft Nutzungsbereitschaft
Smart Glasses Smartwatches Smart Glasses Smartwatches

Abbildung 31: Bekanntheit und Nutzungsbereitschaft von Smart Glasses und Smartwatches in Deutschland 2013 - 2014.

\> BITKOM

8. 1S workshop Quelle Bitkom Verband
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Von der Wiege bis zur Bahre

Mobilitat und individualisierte Medizin

Gesundheit Erkrankung Chronische Morbiditat
Sport Friherkennung Erkrankung Mortalitat

Individualisierte Medizin
Gesundheitsmanagement

) -
Motion* Signatur

Biobanking

Praventlon

Motion Sensor
Systeme

Erfolgsmessung von Behandlung und Diagnostik

8. 1S workshop Quelle: Dr. Klucken =" 20
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Data aggregation concept

EEG Heartbeat
Blood pressure
. Temperature
*_ Glucose level

Cellular
network

Health assistance clock
e Sensor data concentrator
* Hub for BAN (Body Area Network)

Implant .-/ /

EMG « Wrist clock?
- Display (feedback to patient) Accessed by
* Hands free talk '
L o . « Patient feedback
Pedometer arm manual / automatic «Caregiver

Weigh Localisation and geofencing « Family members

* Clinical personal
» General practioner

scale

8. IS workshop @f, 21
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Evolution mobiler Gesundheitsassistenzsysteme

Telecare Telemed
SGB rulings MPG/MDD rulings

8. IS workshop @Eﬁﬁ 22



Synergiepotentiale
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Einordnung der Gesundheitsassistenzsysteme
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Mikroelektronikeinsatz S

Gesundheitsassistenzuhr Medical Valley SS-C

_—

MEDICAL VALLEY

Europdische Metropolregion Niirnberg

Ausgeschdpfte Synergien
* Mobilfunkmodul TELIT, auch fur M2M
* Qi Wireless Charger, wie Smartphones
+ Key Components
— ARM Prozessor, sehr verbreitet
— GPS Chip, wie Smartphones
- MEMS Sensoren fur Aktivitat, Sturz, wie in Smartphones, Autos, Gaming

=» Mikroelektronik braucht hohe Stickzahlen um kostenattraktiv zu sein!
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LebensqualitatT

Chronische Erkrankungenl
Quantifizierung des Effekts

Assistenzsysteme LebenserwartungT

Pravention

IS
Intelligente Sensorik

Gesundheitsbewusste
Lebensfihrung

ComplianceT

Multimodale
Sensordaten

Feedback an Trager/in

Displaytechnik
MMI

To wear Is to share... Social

8. IS workshop
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