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Introduction

e In testing multiple alpha samples of 400GBase-LR8 transceivers, we found that while a
transceiver can pass a 10km link with a sufficient margin, it may not pass the current
TDECQ spec in Table 122-10 (Claus 122.7.1) if the reference equalizer follows Claus
122.8.5.4. This causes unnecessary yield loss of EML-based TOSA.
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Measurement Setup

o Setup for TDECQ after 10km SMF
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BER versus OMA

o Test results of 8 individual lanes — All pass with sufficient BER and
OMA margin
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Corresponding TDECQ using PRBS15

e There is a reasonable correlation between TDECQ and BER floor (SNR)
e TDECQ can meet the 2.4dB spec with 7 and 9 T-spaced taps
— All 26.5G PAM4 DSP vendors have implemented >9 T-spaced taps

e SSPRAQ pattern is not available from any existing 8x50G PAM4 chip Use PRBS15
o Keysight scope does not have sufficient memory to store PRBS31 Or PRBS13Q
ST LANE
TOSA#1 / TOSA#2 #3 #4 #5
Taps
T-Space | T/2-Space J T-Space | T/2-Space)| T-Space | T/2-Space | T-Space | T/2-Space | T-Space | T/2-Space
5 1.54 3.37 1.64 1.94 2.1 2.59 1.73 2.41 1.61 3.54
7 1.52 1.38 1.55 1.7 2.22 2.23 1.46 1.29 1.53 1.47
9 1.54 1.44 \32 1?/ 2.2 2.19 1.39 1.26 1.46 1.39
v
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Summary

e We propose to change Claus 122.8.5.4 from “The reference equalizer for
200GBASE-FR4, 400GBASE-FR8, and 400GBASE-LR8 is a 5 tap, T/2-spaced

FFE...” to “The reference equalizer for 200GBASE-FR4, 400GBASE-FRS, and
400GBASE-LR8 is a 7 tap, T-spaced FFE”.

e Although there is a reasonable correlation between BER floor (SNR) and
TDECQ results, the measured TDECQ penalty is unrealistically high. For
example, for lane#2 which has a superior BER vs OMA performance, it still
incurred 1.32dB TDECQ penalty even the T-spaced tap number is 9. This
implies that TDECQ over-estimates link budget penalty.

e We propose to change the test pattern of TDECQ in Table 122-15 from SSPRQ
to PRBS15 or PRBS13Q.

— These pattern generators exist in today’s 26.5G PAM4 chips

— SSPRQ gives even higher TDECQ, which could force the need of more than 7 T-
spaced taps.
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