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_ _ HUBER+SUHNER
H+S Cube Optics — Overview

H+S CUBO is a leading provider of active and passive WDM components to OEMs AND
optical transport solutions for metro networks to Carriers.
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Transmission standards 2017
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Transmission standards Q4 2020
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IEEE and MSA Groups

802.3cn
CWDM8

100G FR/LR

200G FR4

50G MMF

400G FR4

% % e %
DI EPESEPEDEPEDEPEDPEDE DEDE DI

IEEE 400G Bidi group 100G Lambda group Open Eye MSA CWDM8 MSA group

» 802.3bs: 400G-SR16, * Bidirectional parallel * 100G per lambda * 50G per lambda reducing * 50G per lambda NRZ
FR8,DR4,LR8,200G,.... MMF fibers transmission standards power consumption, cost « 400G-CWDMS8-2

- 802.3cn: 400G-ERS,.... + 400G-BD4.2 « 100G FR/LR and latency « 400G-CWDMS8-10

- 802.3cm: 400G-SR8, * 400G LR4 * 200G-FR4
400G SR4.2....... « 400G FR4 * 50G-LR

» 802.3cu: 100G-FR, * 50G-MMF
400G-FR4, 400G-LR4-6 » Standards for 100G per

» 802.3ck: Electrical lambda planned

interface 100G per lane

+ 802.3db: 100G-SR,
200G-SR2, 400G-SR4
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800G standards

Electric interface Optical interface
b . b * FEC b

16x 50G 25G PAM4 * 16x 50G PAM4
* 8x 100G 50G PAM4 * MAC * 8x 100G PAM4
¢ e ¢ ... * 4x 200G PAM4
* 4x 200G PAMS8

- - -

Ethernet Technology
800G Pluggable 800G Pluggable
» 800G specification  800G-PSM8  800G-FR4
» April 2020 « August 2020  |n standardization
* No definition for optical  Parallel SM fiber « 200G per lane
Interface . .

100G per lane PAM4 or higher order
100m reach PAM
PCS refers to 802.3bs

Defining MAC und PCS
Based on 2x400G PCS
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MSA Groups and promoters

100G
Lambda

Open Eye
MSA
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Ethernet
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400G SR
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SR4.2 /BD4.2 concept
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« SR4.2 and BD4.2 similar standards
« More complex optics but lower speed per lane
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Reach > 10km

400G-ERS8

400ZR

* a40km is engineered link, link budget can be critical for worst case fiber

* b link without amplifier is engineered link with reduced range

* c range higher for lower data rate up to 5840km (100G)
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IEEE
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Conclusion
Direct detect vs. coherent Data rate per lane direct detect standards
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range [km] 0
<2017 2017 2018 — 2019 2020 in future
» With 400ZR coherent will move near to datacenter » 100G per lambda is mostly used in future standards
 Direct detect still has lower power consumption » 800G pluggabile is already targeting 200G per lane

and is competitive > 2km
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Sources

 |EEE 802.3
https://www.ieee802.orqg/3/

« 800G pluggable
https://www.800gmsa.com/

« Ethernet Technology Consortium
https://ethernettechnologyconsortium.org/

* Open Eye MSA
https://www.openeye-msa.org/

100G Lambda MSA
https://100glambda.com/

« CWDM8 MSA
https://www.cwdm8-msa.org/

« 400ZR
https://www.oiforum.com/

* Open ZR+
https://www.openzrplus.org/
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HUBER+SUHNER

Dirk Gotzl

Manager RF Electronic
Dirk.Goetzl@hubersuhner.com

For further information about
our products visit our booth or
contact us:
info.cubo@hubersuhner.com
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