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100GOptics Deployment
in Facebook Data Centers

Katharine Schmidtke, Reza Niazmand, Abhijit
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e Fabric for networking scalability 40G to 100G

 Connects compute, storage and switches

&7 fabric switch
& sample TOR switch
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https://code.facebook.com/posts/360346274145943/introducing-data-center-fabric-the-next-generation-facebook-data-center-network/

 Lower fiber cost than MM

 Duplex SMF less fiber
than parallel

e SMF future proofto
higher data-rates

« Depreciated over many
upgrade cycles
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100G Optics CWDM4

100G CWDM4-MSA
e QSFP-28 form-factor

* Single-mode duplex fiber CWDM4-0CP CWDM4 MSA Base
Relaxed Specification Specification
e CWDM4-OCP: . .
. . Reach 500 m 2000 m
* Relaxed specification for DCs
Link loss 3.5dB 5dB

* Reduced temperature range

Operating Case

Temperature 15-55deg C 0-70 deg C

* Reduced link budget
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OCP Networking Group Submission

Open sourcing specification through OCP

Commercially available optical transceivers
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Presenter
Presentation Notes
Add in OCP spec link


And, it's REAL!
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Presentation Notes
RISK ASSOCIATED WITH EARLY ADOPTION
- Delivered this on time and schedule
Deployed our Altuna 
(schedule, technical, operational, supply, logistics, DC bring-up process, training on SM, )
IT’S REAL = Deployed already
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Presentation Notes
RISK ASSOCIATED WITH EARLY ADOPTION
- Delivered this on time and schedule
Deployed our Altuna 
(schedule, technical, operational, supply, logistics, DC bring-up process, training on SM, )
IT’S REAL = Deployed already



hChaHenge

Design
Verification
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Qualification

Production
Test

100G CWDM4 Production Readiness

Ability to Scale
Manufacturing
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Presenter
Presentation Notes
FB 100G CWDM4 technology evaluation at infant stage. 
Product fit - understand the technology and FB requirements. 
Design verification -  Technology verification tests with alpha samples (EVT and DVT tests). Both at component level and system level. 
Qualification step - Technology robustness (Telcordia, MIL-Std etc). 
Production test – Large number of samples at DC environment.
Scale manufacturing – Deployment at different DC. 

Validation tests:

Component level – Transmitter wavelength test, wavelength shift over temperature
Transmitter test – Eye diagram tests to understand the laser health, AOP, OMA, rise time, fall time, jitter, mask margin
Receiver and link health – OMA sensitivity
Power consumption tests.

System level:

FB TOR and FSW tests using controlled traffic for different frame sizes and loads.



Production Readiness Tests Examples

» PCBA failure (System Level Traffic Test)

e SMSR, mode broadening (Power Temp Cycle)
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Presenter
Presentation Notes
System level traffic tests at high temp in order to understand the technology robustness. 
Catching early failure modes 
Accelerating failure modes 




_Quality Control Plan and Executions

* Develop consolidated Quality Control Plan and Execute

* Flexibility on the long term reliability and deployment schedule

* Synchronization between Suppliers’ Product Quality Plan and our QCP
 FIT/DPPM predication and co-assessment on the early failure modes

* Development extra screen process at production to ensure the quality

* ORT (on-going Reliability Test) in place

LD and TOSA Yield Chart
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.. Quality Control Plan and Executions

l GR468 and CpK Control

Jl Solid Test process to keep
no factory escape/ ORT

l 1QC/0QC on items/
Traceability

ma AT Requirement

= Risk Assessment
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Networking Ecosystem

All components are commercially available and work together
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100G Networking Ecosystem

* Commercially available CWDM4-

OCP optical transceivers include: - Ecosystem of switch equipment
Optical Transceiver CWDM4-0CP Model Compatible Switches Model Number
Manufacturers Number
Colorchip C100 Q005 CWDM4 02B Edgecore Networks Wedge100-32X
Finisar FTLC1152RGPL6 Celestica D8020 (Backpack 100G)
722 ColorChip
SystemOnGlass™

FINISAR



What’'s Next?

400G switch interconnects beyond 2020
* New optics technology 400G-FR4 using PAM4
e QSFP-DD form factor
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Conclusion

100G is deployed and in production
Sharing with the community via OCP

400G and QSFPDD in the future
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