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PICs for data center interconnects
Photonics Days Berlin Brandenburg 2021
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Data centers are good business!
Top 15 hyperscalers vs. top 15 service providers

Industry has changed tremendously over the past years with the rise of hyperscalers.
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From: Lightcounting March 2021 Quarterly Market Update Report,
Adapted: High-capacity data center interconnects, SC461, OFC 2021
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Compute is ascending into the clouds
On-site vs cloud servers

b0 1 » Exponential growth of compute resources
dous going into cloud infrastructure
%00 | » Cloud data centers provide scale advantages
» Growth across all areas, especially in areas such as
loT and Al/ML
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« "Stagnant” quantity of servers deployed on premise

by enterprises
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From: Alan Weckel , 650 Group Guest Speaker at OIF”, OIF2020.295.00

More interfaces inside data centers and outside data centers needed.
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Where are they and why?

Locations in almost every

. region of the world
1.0 . Even multiple locations in
7 ¢ same region
. Close to customers,

with familiar legislation,
developed infrastructure

and cheap energy and
land

Close to customers and where OpEx is cheap

From: https://infrastructuremap.microsoft.com/


https://infrastructuremap.microsoft.com/

Data center network architecture

“Clos” network
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Volume

Complexity

Standardization

Cost

- optics are here

~ And also here
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Inter-DCI optics

Long-Haul: 1000s of km
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coherent optics

<2km optics

<2km optics

[ i

Active optical cables

Tier1 \ Tier 1 \ \ Tier 1 \ \ Tier 1 \
| ‘ Tier O ‘ ‘ Tier O ‘ ‘ Tier 0 ‘
CEE EEE CEE
08 O8E ... BEE
CEE EEE EEE

W[

Copper cables

o 000000 OCGOO

Mefro: < 80km

Up to 600 Gb/s

Single wavelength
Coherent transmission
Amplified links

C-band tunable

> 40km

Dispersion compensation

Up to 25.6 Tb/s systems
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Up to 400 Gb/s

Up to 8 wavelengths
Direct detection
Unamplified

O-band (fixed WL)

< 10km



Market expectations
Vs. reality

400G CFP2-DCO ASP ITLA ASP
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50% reduction of cost every 5 years
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Transceiver trends
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Higher bandwidth density

Faster modules

DSP ASIC RF electronics
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Cost
~80% of cost is in packaging

Higher level of integration Automation & standards

driver

Single automated’ optical alignment

Leverage electronlc |C infrastructure
(e.g. flip-chip assembly)
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New application - Short reach coherent
For 5G and intra-DCl

NG Backhaul

F1 Fronthaul

Fx Fronthaul

Direct detection

Low cost

RU+DU
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Low footprint

RU+DU Core <5W power

-,,.\-/ 8-

RU+DU . .
\./ \/

consumption
QSFP formfactor

O-Band transmission

No dispersion
compensation

Unamplified links
Single polarization

Poor scaling
(PAM4 modulation)
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20-40 km
1-2 ms

40-200 km

<10 ms
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Coherent transmission

Higher cost
Large footprint

~15W power
consumption

CFP2 formfactor
C-band transmission

Dispersion
compensation

Amplified links
Dual-polarization

Good scaling
(QPSK to 64QAM)



Summary

« Smaller, faster, denser optical modules required
« Coherent transmission gaining ground vs direct detection
« Simplified assembly process for PICs needed to reduce costs

 Evolution of PICs towards hybrid EPICs integrating various materials and functions

Exciting work ahead!
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Thank you

bwohlfeil@adva.com

PHOTONICS?

IMPORTANT NOTICE

The content of this presentation is strictly confidential. ADVA is the exclusive owner or licensee of the content, material, and information in this presentation. Any reproduction, publication or reprint, in whole or in part, is strictly prohibited.

The information in this presentation may not be accurate, complete or up to date, and is provided without warranties or representations of any kind, either express or implied. ADVA shall not be responsible for and disclaims any liability for any loss or damages, including without limitation,
direct, indirect, incidental, consequential and special damages, alleged to have been caused by or in connection with using and/or relying on the information contained in this presentation.

Copyright © for the entire content of this presentation: ADVA.



https://www.facebook.com/ADVAOpticalNetworking/?ref=ts
https://www.linkedin.com/company/adva-optical-networking
https://www.slideshare.net/ADVAOpticalNetworking
https://www.youtube.com/user/ADVAOptical
https://advaopticalnews.tumblr.com/
https://twitter.com/ADVAOpticalNews
https://www.adva.com/en/press-feed
https://soundcloud.com/thenetworks
https://www.blog.adva.com/
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