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50G NRZ Measurements

 Objectives:
• Generate test result data to support 56G NRZ channel loss greater than

the chip to module interface specification
• Generate test result data to support extending 56G NRZ to the chip to

chip interface specification

 Results:  Demonstrated 50G NRZ greater than 30dB
• Note #1: Equalization numbers do not include the Tx and Rx channel

lose from the Credo evaluation board or the breakout cables to the test
channels.

• Note #2:  Measured result are without FEC
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Speed Pattern Error Rate Trace Length Eye Margin

50G PRBS31 <1e-13 7.3in (-17.55dB) 197.66mV



Speed Pattern Error Rate Trace Length Eye Margin

50G PRBS31 <1e-13 8.7in (-20.78dB) 140.41mV



Speed Pattern Error Rate Trace Length Eye Margin

50G PRBS31 <1e-13 10.2in (-24.43dB) 91.41mV



Speed Pattern Error Rate Trace Length Eye Margin

50G PRBS31 ~6e-13 11.68in (-27.49dB) 77.93mV



Speed Pattern Error Rate Trace Length Eye Margin

50G PRBS31 ~1e-10 13.1in (-31.41dB) 65.63mV



Speed Pattern Error Rate Trace Length Eye Margin

50G PRBS31 <1e-13 HCB-MCB (-10.38dB) 187.5mV



Speed Pattern Error Rate Trace Length Eye Margin

50G PRBS31 ~1e-8 QSFP breakout cards + 3-meter cable (<-30dB) <50mV



Summary

 56Gb/s NRZ is feasible and advantageous for 400GE

 CEI-56G VSR, XSR, USR can all be met with margin (30dB+ proven
in silicon at 50Gb/s in 40nm)

 CEI-56G-MR feasible with FEC

 Power efficient for next generation switch chip designs

 Provides placement flexibility for OE and backplane drivers

 Next Steps:

 Test more channels in support of baseline proposals for 56G NRZ
chip to module and chip to chip specifications
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