
Refine the Rx Sensitivity/Tx OMAfor DR and FR4-500

Michael He, Penny Xu, Tom Liu, and Rang-Chen(Ryan) Yu

TeraHop

D3.0 Comment # I-72, I-73



2

Background revisit

• The real product samples data we presented in he_3dj_01_2603 showing Rx 
sensitivities with good margin (>2 dB) can be achievable for 800GBASE DR4 and 
800GBASE FR4-500

• Reducing Rx sensitivity spec for FR4 (2km) was also proposed but only based on 
simulation results. No consensus has been made due to lack of test data for inner FEC

• The straw poll for direction of lowering Tx/Rx OMA power for DR/FR-500 was show 
below
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• Two remain comments left: 
• How is BER margin at OMA_sens spec?
• How is the impact for interoperating with linear optics (LPO, TRO)?

https://grouper.ieee.org/groups/802/3/dj/public/26_03/he_3dj_01_2603.pdf
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Updated Proposal for Tx OMA/Rx_sens OMA

Current Specs DRx FR4-500 DRx-2 FR4 LR4 Unit

Tx OMAouter, each lane (min) for 
TECQ ≤ 0.9 dB 

-0.1 0.9 -0.1 0.8 1.9 (TECQ 
≤ 1.4dB)

dBm

Rx sensitivity (OMAouter), each 
lane (max) for TECQ ≤ 0.9 dB 

-3.4 -3.2 -4.4 -3.7 -5.5 (TECQ 
≤ 1.4dB)

dBm

Proposed Specs DRx FR4-500 DRx-2 FR4 LR4 Unit

Tx OMAouter, each lane (min) for 
TECQ ≤ 0.9 dB 

-0.7 0.1 -0.1 0.8 1.9 (TECQ 
≤ 1.4dB)

dBm

Rx sensitivity (OMAouter), each 
lane (max) for TECQ ≤ 0.9 dB 

-4.0 -4.0 -4.4 -3.7 -5.5 (TECQ 
≤ 1.4dB)

dBm

0.6 dB 0.8 dB 0.7 dB
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Rx_sens_OMA margin and BER margin at reduced Rx sensitivity limit
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OMA_sens spec (DR) 
@TECQ=2.4dB

• The Rx DUTs are Sipho based 1.6T 2xDR4, the TECQ of the test Tx is in range of 2.4-2.9 dB

• Tested upper boundary of Pre-FEC BER @-2.5dBm (OMA) still has more than 2 decades margin from 2e-5 BER limit

2.1dB
1.5dB

-2.5
Reduced 0.6dB
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>2 decades



FRO interoperable with TRO
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Reference: Linear Pluggable Optics Beyond 112G: Where are the use cases ?

• The simulation result for TRO in the reference paper 
below (page 7) shows max C2M channel loss (27dB) for 
TRO will probably induce ~1.2dB SNR penalty (according 
to 0.6dB optical link penalty). This little penalty could 
probably be compensated by EQ of module (or host) Rx

• The BER test data show almost no penalty with 26dB Rx 
side C2M channel loss 

1.6T TRO test BER with (Rx C2M bump to bump) channel losses

Ch. #1 Ch. #2 Ch. #3 Ch. #4
20 dB

24 dB

26 dB

• TRO: Transmitter Retimed Optics
• FRO: Full Retimed Optics
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This link could be seen as TRO case

FRO interoperable with TRO

https://storage.googleapis.com/gweb-research2023-media/pubtools/7705.pdf


FRO interoperable with LPO
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Reference: Linear Pluggable Optics Beyond 112G: Where are the use cases ?

• LPO: Linear Pluggable Optics
• The simulation result for RRO (Rx-retimed optics) in the reference 

paper below (page 8) shows max C2M channel loss (22dB) for LPO 
(w/ 10dB peaking) will probably induce ~7dB SNR penalty (according 
to 3.5dB optical link penalty). It is difficult to be compensated
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This link could be seen as RRO case

LPO
Tx

Rx
FRORx

Tx

FRO interoperable with LPO

https://storage.googleapis.com/gweb-research2023-media/pubtools/7705.pdf


Summary

• BER curves show more than 2 decades BER margin from 2e-5 BER limit

• The simulation results by Google team show very little optical penalty for FRO Tx to 
TRO Rx direction at 27dB C2M loss. Our test results also show no penalty at 26dB loss

• The interop for LPO Tx to FRO Rx direction is difficult due to large SNR penalty
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THANK YOU



Suggested remedy for DR Tx (reduce 0.6dB)
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Suggested remedy for DR Rx (reduce 0.6dB)
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Suggested remedy for FR4-500 Tx (reduce 0.8dB)
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Suggested remedy for FR4-500 Rx (reduce 0.8dB)
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