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Number of data centers worldwide in 2023, by country

us.

Germany

LK

China

Canada

France

Australia

Metherlands

Russia

Japan

ltaly

Mexico

Brazil

India

Poland

o

335

314

306

299

255

218

168

166

163

151

143

500 1.000

5,375

>10K

DATACENTERS WORLDWIDE

>700

HYPERSCALE DATACENTERS

*Grandview Research, Statistica

1.500 2.000 2,500 3.000 3.500 4,000 4,500 5.000 5.500 6.

Mumber of data centers

@ Collapse statistic

© 5Statista 2023 &

17




| Glasfaserausbau geht voran

Mar Su ary|Marktdaten | Glasfaserentwicklung| Gigabitforderung| Trend Management Summ arktdaten | Glasfaserentwicklung| Gigabitforderung | Trends
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Breltbandanschlusse nach Technologle — = BOCKER ZIEMEN Glasfaserquote im Zeltablauf BREKQ,  BOCKER ZIEMEN
Das Uberproportionale Wachstum bei aktiven Glasfaseranschliissen geht auch 2022 weiter. Die Anzahl der
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Anschliisse tiber das Kabelnetz (HFC) sinkt erstmalig. Die Glasfaserquote steigt zum 30.06.2023 im Vergleich zum Vorjahreshalbjahr um ca. 9 %-Punkte auf 35,6%.
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Quelle: 022, 5 14-16; ‘esberichte 2016-2021; Ende 2021: 11,2 Mio. Homes Passed, Stand 30. Juni 2022: 12,7 Mio. Homes Passed, Stand Ende 2022: 15,0 Mio. Homes Passed, Stand 30. Juni 2023: 17,3 Mio. Homes Passed.
Abweichende Einschitzungen hinsichtlich Homes Activated der unterschiedlichen Quellen.
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Glasfaser ist das beste Medium, um viel Daten zu lGbertragen

geringste Latenz, langlebig, stabil, zukunftssicher, umweltfreundlich

Glasfaserausbau zeigt grofSten Wachstum

gj Infinera




‘Wie kdnnen wir Datenlbertragungskapazitaten erhohen ?
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Fiber Attenuation (dB/km)
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e C-Band usage ‘grew’ three times
by 25% in 2000s

e C-band bandwidth stopped growth
due to the “coherent revolution”
started in 2010

* When DSPs went to QAM64
spectral efficiency improvements
largely stopped
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| ‘Koherénte’ Revolution
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‘Koherante’ Revolution

2x 46 x 1.2T
~100Tbit

2x 53 x 800G

C-Band + L-Band double 84T
the fiber capacity
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53 x 800G
without performance-loss 42.41 spectrum

CAPACITY

64 x 400G

96 x 200G 25.6T
Coherent 19.2T
I 80 x 100G 96 x 100G

40x10G 80x10G 160x10G | 80 x 40G 9.6T

8T
400G 800G 161 | 30271 - .

2000 2005 2007 2009 2012 2014 2016 2018 2020 2022 2024

‘n .
@y Infinera



Super C Band ist sehr effektiv

High baud-rate channels improve capacity at the expense of spacing and the overall improvement is very small

Fiber Spectrum 30'|I'Bs 40|TBs 50'|I'Bs 60|TBs

Extended C-Band 1.2Tbit technology
4,800GHz

Super C-Band 1.2Tbit technology

6,100GHz Y

Super-C extends fiber capacity without any reach loss by 27%
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Transponder Entwicklung reduziert Energieverbrauch

100G 200G 400G 600G 800G 1.2T future
CMOS/DSP 40nm 28nm 28nm 16nm 7nm 5nm 3nm
Watt/Gbit ~2 W/Gbit 0.4 W/Gbit 0.2 W/Gbit 0.14 W/Gbit
Reach @4o00G ~800km ~1,000km ~7,000km ~12,000km

200G 400G 800G
Format CFP2 QSFP-DD OSFP
CMOS/DSP 28nm 7nm 5nm
Watt/Gbit 0.1 W/Gbit 0.05 W/Gbit

Mehr Daten bei gleichzeitig
groBere Ubertragungsreichweite und geringerem Energieverbrauch
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‘Transpondertechik— Core und Longhaul Netze

MODULE CAPACITY @ 600GA vs. TECHN. GENERATION vs. REACH vs. POWER CONSUMPTION

EMBEDDED OPTICS
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Decreasing power/bit while increasing fiber capacity and wavelength-capacity reach
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‘Transpondertechnik — Metro Netze

MODULE CAPACITY @ 600GA vs. TECHN. GENERATION vs. REACH vs. POWER CONSUMPTION

PLUGGABLE OPTICS
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Decreasing power/bit while increasing fiber capacity and wavelength-capacity reach
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| Open Networking

Transponder Overlay IPoDWDM
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Koherante Technik : Neu gedacht!
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POi nt_to_ POi nt A n We n d u n ge n 25dB (~80km) optical budget without amps

35dB (~120km) optical budget with amps

Optional pluggable

EDFA for enhanced link budget \
Iﬁ (NN}
_- : : : / ggg

Single Fiber
75GHz channel ©:< R

Circulator

n R

Single Fiber
50GHz Ch - 16QAM
75GHz Ch - QPSK

Circulator

DF/FOADM/ROADM
50GHz Ch —16QAM
75GHz Ch - QPSK

DF/FEOADM/ROADM
25GHz Ch - 16QAM
50GHz Ch - QPSK

100G or 200G capacity delivery over fiber pair or over single fiber
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‘ Flexible Granularitat bei Single Fiber Konnektivitat

200GA 200GA
8 x Subcarriers 8 x Subcarriers
E 1 50 GHz [ IHII
1 Aa

50 GHz

,., || :. Glasfaser Paar Aa .’ Eﬂ‘la

25G-100Gbit Konnektivitat liber single fiber mit XR Optics
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‘ Anwendungsbeispiel
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Anwendungsbeispiel

Individual Fiber Extensions Drop & Continue

CO-OCU5050XR CO-OCU5050XR
22 22

Splitter/Combiner

— |

N:1

'

* Pluggable EDFA in NDU for extended reach

* Frequency setting for higher Tx power

Splitter/Combiner
— +2dBm Tx launch

* Fixed filter at hub side to enable higher split
ratios / sites

* Optional: Software App for Managing Pluggables
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Anwendungsbeispiel - 3@ Party Host

Individual Fiber Extensions Drop & Continue
co-ocusosos co-ocusosos
Splitter/Combiner Router TF# ﬁ TF#
It N x 100G & 1d éi """ &
ek = G2 g

Breakout cable function with longer reach

* Pluggable EDFA in NDU for extended reach

* Frequency setting for higher Tx power
* +2dBm Tx launch

Splitter/Combiner

N:1

N x 100G

* Fixed filter at hub side to enable higher split ratios /
sites

* Optional: Software App for Managing Pluggables
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Anwendungsbeispiel: Mixed

Individual Fiber Extensions Drop & Continue

CO-OCU5050XR CO-OCU5050XR
22 22

— |

N:1

* Breakout cable function with longer reach

* Pluggable EDFA in NDU for extended reach

* Frequency setting for higher Tx power
* +2dBm Tx launch

Splitter/Combiner

'T'a * Fixed filter at hub side to enable higher split ratios /
sites

* Optional: Software App for Managing Pluggables
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Unser Portfolio fiir optische Ubertragungstechnik

EDGE TO CORE TO SUBMARINE | SOFTWARE AUTOMATION

AGGREGATION METRO CORE SUBMARINE

AUTOMATION & C Transcend / |
CONTROL | ’, )
PACKET OPTICAL _ [ |
TRANSPORT XTM mTera | |
COMPACT ( GX )

MODULAR + DCI

OPTICAL .
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100 Thit

summary

Optische Ubertragungstechnik wird bedeutender. Endlich !

1. Glasfasernetze gewinnen immer mehr
an Relevanz

2. Ubertragungsbandbreite von 100Tbit
auf einem Faserpaar realisierbar

3. XRkohdrente Technik ermoglicht
Punkt zu Multipunkt

4. XRkohdrente Technik ermoglicht
Single-Fiber Ubertragung

5. Entwicklung zu niedrigeren Watt/Gbit
geht weiter
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