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Problem Statements

1. Optical Device Failure Brings Negative Impact to Data Center applications

2. Telcordia defined the reliability requirements is not cover the actual reliability
guidance- different production scale and lifetime requirement

3. How to distinguish the process variations and design robustness especially
for the steep ramp up in the manufacturing process

4. How to catch the infant mortality issues, especially the laser Bl issue
We are facing challenges as described in the following two slides



100G Optical Transceiver Quality Performance

InP Waftfer
All TRx Failures Observed from Facebook Data Centers . DOA- almOSt a“ failureS were
 Laser Related Failure i i @ o
reported within 3months after power RTTT JRTITT IIIF LT
on ‘
I « Fully rely on post
T1TTh 1 T 1 burn-in Process
« Among those failures, 97% comes + Volume Drives
' from laser related o b oo | oo 1 oo
. @
«  We should have more stringent o § o mﬂ T
screening or Burn In process on
laser

FIT Distribution

10000

« DML and EML/CW behaves differently
+ DML averaging-FIT ~2000
«  CW (SiPh)/EML combined -FIT single Digit

DML Laser EML + CW/SiPh

1000

100

Log scale

10




Facebook Data Center In Scale







Design for Reliability and Robustness




Infant Mortality and Wear Out Reliability Concern
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Practical Approaches

1. Component Quality and Reliability Control

a. FIT <300 during first 5 years of use

b. AFR will be kept below ~1%

c. GRA468 is still effective after adding some highly accelerated tests, such HTOL and aggressive TC
d. BOL vs EOL: 5+years (deployment and transition period) is a good choice to start

e. No trade off between the reliability requirements and network redundancy

2. Enhanced ORT (On-Going Reliability Test) is required

a. More stringent screening and ORT is proposed
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