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I Background /inritsy

Data centers supporting next-generation, high-speed, large-capacity 5G mobile
communications are progressing with introduction of equipment meeting the
400 GbE communications standard, while also starting investigation of 800 GbE
and 1.6 TbE standards to facilitate even faster speeds.

The PAM4 transmission method used by 400 GbE expresses digital data using
four voltage levels per unit time to transmit twice as much data compared to the
earlier conventional NRZ method. However, due to the narrower differences
between the four voltage levels, the greater susceptibility to noise and
transmission-path losses makes error-free transmission more difficult than using
the conventional NRZ method. As a result, error correction using FEC is applied
to assure transmission quality. Consequently, evaluation of devices and
transceivers supporting PAM4 not only requires jitter tolerance and sensitivity
evaluations based on conventional bit error and error-free measurements, but
also requires measurement of error-correction capability using FEC.
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I Features of FEC Analysis Function /nritsu

Advancing beyond

« Detects both bit errors and FEC Symbol Errors in real-time

» Measures jitter tolerance referenced to FEC Symbol Error count as a pass/fail criterion
» Displays distribution of FEC Symbol Errors per Codeword in real-time

« Supports input signal capture at timing exceeding FEC symbol threshold to debug burst

errors
[Target Applications] 50, 100, 200, 400, and 800 GbE
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/inritsu

Advancing beyond

Real-time FEC Symbol Error Measurement

Uncorrectable Codeword, FEC Symbol Error, and Bit Error measurement results

Oon one screen MSB/LSB Errors and Codeword Counts and Rate for

each Symbol Error Count on Details Screen
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I Jitter Tolerance Measurements Based on FEC Symbol Errors
© Sample Video

One-button jitter tolerance MP1300A PAM4 BERT st Board
measurement is supported o g, o4 fest Signa

based on whether or not error

correction using FEC is possible.
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https://bcove.video/3oLIJek
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I FEC Symbol Error Distribution in Real-time /nfitsu
© Sample Video
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https://bcove.video/35BnG6v
https://bcove.video/35BnG6v

I Decoding Function /inritsy

Supports Gray decode function
Decodes input data and measures FEC Symbol Errors
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FEC Symbol Capture /nritsu

Advancing beyond

The input data is captured when the number of FEC Symbol Errors exceeds the
threshold setting. The causes of FEC-uncorrectable errors can be analyzed from
the captured data.

Detect!

Input data Uncorrectable Errors
2 FEC Symbol Errors 16 FEC Symbol Errors
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<—— 544 FEC Symbols —><—— 544 FEC Symbols —> <—— 544 FEC Symbols —>

Captured Data

Capture
[TEETTT s cursorAddr 2097015 Position 2097015 Pattern Addr 1128719893 slock | g
o - i & BlockLength 4194300 | symbol
+ + & e
02096910MSB 010011110011101111011110111011 ™| tizmeneion ks |ams
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