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Objective

 Provide a set of channels representative of “server” and “nic” designs

 Focus is on short (<5in) and low-cost solution

 Optimization is ongoing and updates will be made
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Source: stone_3ck_01a_0518



Channel Description

BGA VIA* SL**** (Meg 7N ~1.7dB/in) PCB VIA*****

trace**

OSFP Connector*** 

*BGA footprint included in the channel
**Module Loss is 3.5dB @ 53.125 GHz 

TP1a

Not Included

***Connector loss is 2.2dB @53.125GHz
****PCB Loss is Max 7dB @53.125GHz (93 ohms)
*****Vias are staggered microVia
*****Assumed 1 FEXT and 2 NEXT aggressors 

Not Included

Trace Width= 4.2mils, Dielectric Thickness:4mils/5mils 
22 mils (Board thickness is 100 mil)
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Channel Model Overview

 Assumed PCB C2M Topology

 TP0 to TP1a Loss Targets: 10dB, 11dB, 12dB, and 13dB

 Synthesized channel with OSFP200G Connector (Concept from Amphenol)

 Assumed nominal design. 

 Assumed use of staggered uVia technology.

 Transmission line loss is 1.7dB/in @ 53.125GHz

 Skip Layer is not assumed

 Trace Width is 4.6mils with Intra-pair spacing of 7.2mils
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Channel Characteristics

13dB with staggered microVia12dB with staggered microVia

11dB with staggered microVia10dB with staggered microVia 

Insertion Loss

Return Loss

NEXT1

FEXT

NEXT2
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COM Setup

Referenced: tli_3df_01b_220316
COM: version 3.7
Highlighted Red: Changed
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Channel Results 

Channel Tx Package Length[mm] FOM_ILD MDNEXT_ICNmV MDFEXT_ICN_mV ICN_mV ERL(1e-4) fitted_IL_dB_at_Fnq COM[dB] COM[dB]
C2M_PCB_10dB 15 0.54 1.08 3.72 3.88 12.23 10.32 2.53 1.38
C2M_PCB_10dB 31 0.54 1.08 3.72 3.88 12.23 10.32 3.08 1.93
C2M_PCB_11dB 15 0.60 1.08 3.41 3.58 12.73 11.05 2.84 1.68
C2M_PCB_11dB 31 0.60 1.08 3.41 3.58 12.73 11.05 3.38 2.21
C2M_PCB_12dB 15 0.55 1.04 3.16 3.33 13.20 11.94 3.06 1.90
C2M_PCB_12dB 31 0.55 1.04 3.16 3.33 13.20 11.94 3.37 2.20
C2M_PCB_13dB 15 0.54 1.02 2.90 3.08 13.64 12.81 3.13 1.98
C2M_PCB_13dB 31 0.54 1.02 2.90 3.08 13.64 12.81 3.41 2.25

DER= 1e-4
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DER= 1e-5

COM: version 3.7

Channel Tx Package Length[mm] FOM_ILD MDNEXT_ICN_mV MDFEXT_ICN_mV ICN_mV ERL(1e-4) fitted_IL_dB_at_Fnq COM[dB] COM[dB]
KEY_C2M_200G_120G_4p0HCB_022422_Thru 15 0.56 6.19 6.35 8.87 16.90 12.40 3.64 2.48
KEY_C2M_200G_120G_4p0HCB_022422_Thru 31 0.56 6.19 6.35 8.87 16.90 12.40 3.33 2.17
KEY_C2M_200G_120G_2p5HCB_022422_Thru 15 0.57 4.50 5.47 7.08 18.49 13.89 3.96 2.78
KEY_C2M_200G_120G_2p5HCB_022422_Thru 31 0.57 4.50 5.47 7.08 18.49 13.89 3.63 2.45

DER= 1e-4 DER= 1e-5

Channels from rabinovich_3df_01a_220224

Red indicates failing 3dB COM limit



Summary

 Providing 4 channels representative of a realistic implementation

 Improved Equalization and FEC architecture are needed 

 No solution at DER = 1e-5. 

 Reduced eta_0 to half the value at 3ck

 Short channels paired with a short reference package are of particular concern

 What is the minimum loss requirement?

 Crosstalk is dominated by OSFP connector and BGA verticals

 Next Steps 

 Explore additional minimum loss channels

 Explore solutions options 
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Appendix

11



Channel Contribution

Thru FEXT NEXT1 NEXT2
C2M_PCB_10dB.s4p C2M_PCB_10dB_FEXT1.s4p C2M_PCB_10dB_NEXT1.s4p C2M_PCB_10dB_NEXT2.s4p
C2M_PCB_11dB.s4p C2M_PCB_11dB_FEXT1.s4p C2M_PCB_11dB_NEXT1.s4p C2M_PCB_11dB_NEXT2.s4p
C2M_PCB_12dB.s4p C2M_PCB_12dB_FEXT1.s4p C2M_PCB_12dB_NEXT1.s4p C2M_PCB_12dB_NEXT2.s4p
C2M_PCB_13dB.s4p C2M_PCB_13dB_FEXT1.s4p C2M_PCB_13dB_NEXT1.s4p C2M_PCB_13dB_NEXT2.s4p
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