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Smart Electronic based Systems

Systems of Systems: Communication and Connectivity

‘Integrative Lighting

https://www.zumtobel.com/nl-nl/active-light.html
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Parking Optimization
= Guide patrons to open parking
spal I real time

Maximize parking utilization

* Plan for parking using localized

San Diego: Smart Streetlights to Provide World's Largest "Internet of Things" Platform

Franz-Peter Wenzl
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https://www.sandiego.gov/sustainability/energy-and-water-efficiency/programs-projects/smart-city
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LON, KNX, DMX, TCR/IP, Power line)
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Wireless interfaces: subGHz, IEEEB02.15 .4,

ZigBee Light Link, 6loWPAN, Wi-Fi,

Bluetooth, VLC (“') Color perception

@ loT protocols: 6loWPAN, COAP, MOTT r Human behavioral preferences

J. Higuera et al., Trends in smart lighting for the Internet of Things, arXiv:1809.00986
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ITU-R

Radisgommunication-gector of [TU

7 Conclusions
Recent developments in OWC, standardization activifies and existing lighting products show that
VLC is a mature technology with many benefits for offloading the radio spectrum.

It may be concluded that the management of VLT devices and the VLC spectrum is nof a regulatory
task tut something that should be organized in technical standards. A close cooperation of the

Report ITU-R SM.2422-0

(06/2018)

th

Rep. ITU-K SM.2422-0 1

standardization bodies involved in VLC and those in the traditional radio applications could be
Visible light for broadband communications beneficiary.

https://www.itu.int/pub/R-REP-SM.2422-2018
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https://e2e.ti.com/support/archive/launchyourdesign/m/msp430microcontrollerprojects/665142

Intarmet Basad
Davices

A. Kumar, A. Mihovska, S. Kyriazakos, R. Prasad,
Visible light communication (VLC) for ambient assisted living,
Wireless Pers. Commun. 78, pp. 1699-1717, (2014)
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Visible Light Communication
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M. Z.n. Chowdhury, M. T. Hossan, M. K. Hasan, Y. M. Jang, Integrated
RF/Optical Wireless Networks for Improving QoS in Indoor and Transportation
® Applications, Wireless Personal Communications, in print
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Download vom Internet...

C! Copyright OLEDCOMM LIZE

...wird das immer so bleiben?

https://blog.beaconstac.com/2016/05/li-fi-vs-wi-fi-vs-ibeacon-ble-technology/

Franz-Peter Wenzl



Lichttechnischer Kongress 2019

LICHTTECHNISCHE GESELLSCHAFT
OSTERREICHS

The Wall

ee the greatness

| :_/\

MicroLED DISPLAY ASSEMBLY
a0 + The art of making pLED displays consists in processing a bulk LED substrate into an array of micro-LEDs which are
3124 poised for pick up and transfer to a receiving substrate for integration into heterogeneously integrated system: the
300 - display (which integrates, LEDs, transistors, optics etc...).
Smartphones ! * The micro-LEDs can be picked up and transferred individually, in groups, or as the entire array of 100,000's of pLEDs:
= =
Massively Parallel Transfer (“Pick and Place”) Arrays Monolithic Integration

@
2
200
B Tablets, TVs Individual 4LED dies or small chips comprising small amounts of Large chips comprising large quantities of pLED emiters
s MicroLED chips WLED emitters (<10) are singulated and individually picked up, (>10,000s to millions) are hybridized onto a backplane
S 150 can be transferred, d and bled to a backpl (typically Si CMOS). Individual pixels are not physically
= singulated and the pixel driving circuitry (typically TFT on glass or flexible singulated. The pitch of the donor array matches the pitch of
z ) transferred substrate). The pitch on the display is typically lower than that the display.

100 individually or of the donor wafer.

as large
__, monolithic
50 S0l I arrays, r
18,9 I
- - 8,1 | -
0 - e

2017 2018 2019 2020 2021 2022 2023 2024 2025

" Smartphones Smartwatches Tablets AR/MR¥ MlLaptops ®TVs EMonitors EHUD™
Epiwafer or carrier with
pre-singulated die

Display Backplane

Figure 1. Forecast about the development of micro-LED displays.
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Franz-Peter Wenzl https://www.samsung.com/us/business/products/displays/direct-view-led/the-wall/
http://www.leti-cea.fr/cea-tech/leti/Pages/Accueil.aspx, https://www.mdpi.com/2076-3417/8/9/1557/pdf
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Smart uLED Display
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https://ieeexplore.ieee.org/document/8613010
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Apple stellt seine Displays nicht selbst her, sondern Iasst sie von verschiedenen
koreanischen und japanischen Zulieferern produzieren, u. a. von LG Display,
Samsung und Japan Display.

Apple currently uses OLED displays for the high-end iPhones and the Apple

Watch, but it's reportedly developing its own in-house MicroLED displays for
use in mobile devices, starting with the watch.

https://www.cnet.com/news/microled-oled-screen-technology-samsung-the-wall/

Franz-Peter Wenzl
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Industrie 4.0: Maschinen in Lichtgeschwindigkeit orchestrieren

Eine Branche, fur die Li-Fi besonders interessant werden konnte, ist die Produktions- und
Fertigungsindustrie. Denn: Sollen kritische Infrastrukturen vernetzt werden, ist Sicherheit das A und O.
Moack erlautert: ,Der begrenzte Aktionsradius von Li-Fi ist hier ein Vorteil, da er stets an der Wand einer
Fabrikhalle endet. Darliber hinaus haben Produktionsroboter, Fertigungsbander und -maschinen einen
zumeist festen Platz in der Produktionslandschaft und bewegen sich nur in kontrollierten Radien und
Arealen.” So lasst sich leicht gewahrleisten, dass die bendtigte Sichtverbindung zwischen Leucht- und
Photodiode unterbrechungsfrei bestehen bleibt. Und: Datenverbindungen uber Lichtwellen missen auch
nur sclange bestehen bleiben, wie sie ad hoc bendtigt werden. Sind die Informationen Ubertragen,
erlischt das Signal sofort. Die enorme Geschwindigkeit der Datenubertragung bietet der Industrie
aufierdem minimale Latenzzeiten: Maschinen lassen sich sinnbildlich in Lichtgeschwindigkeit Uber

Befehle orchestrieren - dank Li-Fi.

Franz-Peter Wenzl https://www.t-systems.com/at/de/newsroom/blickwinkel/netze/leistung/li-fi-664680
https://www.ipms.fraunhofer.de/de/research-development/wireless-microsystems/LiFi/lifi-gigadock.html
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Indoor Lokalisierung
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Mehrere Technologien stehen zur Auswanhl

—WiFi, RFID, IR, Zigbee .....
—Positioniergenauigkeit ~ 1 meter

Indoor Lokalisierung mit Licht erlaubt Genauigkeiten im cm-Bereich

LED downlight =

A Prototype for Blind
Navigations System Based
On GPS and Ultrasonic
Sensors

l.ocation—based Information

by visible light communication Headphone

receiver all-in—one smartphone

https://ieeexplore.ieee.org/document/6356940
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Visible Light Sensing/Backscattered VLC
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J. Yun, B. J. Jang, Ambient light backscatter communication for lIoT applications. Journal of Electromagnetic Engineering and Science, 16, pp.214-218, (2016)
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Vital Sign Monitoring

Human Activity Recognition

First aid center, family member, nursing -::enter, medical research institution, and etc.

Z. Wang, Z. Yang, T. Dong, A Review of Wearable Technologies for Elderly Care that Can Accurately Track Indoor Position, Recognize Physical
Activities and Monitor Vital Signs in Real Time, Sensors 10, E341, (2017)
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Parking Optimization
= Guide patrons to open parking
spal I real time

Maximize parking utilization

* Plan for parking using localized

San Diego: Smart Streetlights to Provide World's Largest "Internet of Things" Platform

Franz-Peter Wenzl
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https://slideplayer.com/slide/10504846/

Dieses Projekt wird von Bund und Land Burgenland sowie dem Europaischen Fonds fir Regionale
Entwicklung im Rahmen des Programms Investitionen in Wachstum und Beschaftigung

kofinanziert.
I @ BURGENLAND

EUROPAISCHE UNION DIESES PROJEXT WIRD VON BUND UND
LAND BURGENLAND GEFORDERT.
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