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Objectives
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• Determine the C2M Channel Technical Feasibility Using COM

• The purpose of this presentation is NOT to offer “the” solution

• The intention is to OPEN the conversation and identify the variables that 
will need to be adjusted to arrive at a solution

• It will be shown that incremental changes to the .ck project parameters 
may not be enough and that a more thorough alternative will be 
necessary.

❖ COMPREHENSIVE rather than INCREMENTAL solution
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C2M Channel Highlights
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• Traditional Topology, i.e., medium PCB material between ASIC and 
Connector
❖ Short Channel - Ex. NIC card

• Short Host Channel – IL ~ 7 dB @ Nyquist

• Channel with IMPAIRMENTS
❖ ASIC/Connector vias/Insert module finger transition
❖ Layout Turns
❖ Skew Compensation
❖ Full Channel Crosstalk

• MDI is an OSFP Connector

• Assume ASIC Parallel Fan-Out

• Two HCB losses 2.5 dB and 4.0 dB @ Nyquist

• COM rev. 3.4
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Structure View & Insertion Losses 
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TP0

TP1aOSFP

HCB

Host PCB

IL @ Nyquist (53.125 GHz)

ILHCB = 4 dB

• ILPCB = 7    dB
• ILConn = 2.2 dB
• ILHCB = 4    dB

• ILC2M = 12.9 dB

ILHCB = 2.5 dB

• ILPCB = 7    dB
• ILConn = 2.2 dB
• ILHCB = 2.5 dB

• ILC2M = 11.4 dB

• Vias = 40 mil long

• Blind Vias

• Frequency Sweep Range = 10 MHz to 120 GHz

7 dB

2.2dB
2.5/4 dB
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Orthogonal vs. Parallel Fanouts 
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P1

P2

P3

P4

Diff 1

Diff 2

P1

P2

P3

P4

Diff 1

Diff 2

Lumped Ports

Wave Ports

Pitch = 0.8 mm

Via = 1 mm

Orthogonal Breakout Parallel Breakout

P1

P2

P3

P4

Diff 1

Diff 2
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ASIC Ball Model Example
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IL/RL Performance
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ILHCB = 2.5 dB                                 ILHCB = 4 dB
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FEXT/NEXT Performance
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ILHCB = 2.5 dB                                 ILHCB = 4 dB
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COM Results – “Incremental” Changes
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No FEXT1 FEXT

ILHCB = 2.5 dB                                                  ILHCB = 4 dB
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Bathtub and Pulse Response – Incremental Changes
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ILHCB = 2.5 dB                                 ILHCB = 4 dB
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COM Results – Comprehensive Changes
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ILHCB = 2.5 dB                                                  ILHCB = 4 dB

4 FEXTs4 FEXTs

* Note: C_p already included in simulation model
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Bathtub and Pulse Response – Comprehensive Changes
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ILHCB = 2.5 dB                                 ILHCB = 4 dB
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Nemesis – Channel Transitions
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Vias and Stubs

1. ASIC to PCB and PCB to Connector
• Are we reaching the end of life for transition vias?

• Although blind vias was is used in this study

2. Paddle board finger to connector spring
• Are we reaching the end of life for paddle board finger connectivity?

Comments?

S
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Summary
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“Equal Distribution of PAIN” to make C2M a viable interface:

1. Need to improve transition technology at both ends of connectors and ASIC
• Other media rather than PCB, i.e., co-package, pigtail connector, etc.
• Improve connector performance

2. Stronger FEC , i.e.,
• DER_0 to be 1e-4 (one order of magnitude better than it is today)
• Segmented FEC (?)

3. Stronger Equalization at Tx and Rx, i.e.,
• Enable three groups of three floating taps (similar to .ck backplane)
• b_max(1) = 0.85 and as an example of strong equalization for this specific channel

4. Reduce Intrinsic Chip Noise by one order of magnitude (from 4.10e-08 to 4.10e-09)

5. ILHCB range 2.5 dB to 4 dB

6. Improve Interpretation of some COM parameters
• Cp = 0 to avoid double capacitive counting if model already includes ball elements

▪ Ex.: Lumped ports already include the equivalent to solder balls
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Q & A
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Additional Data
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Working Spreadsheet
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Channel Contribution
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• rabinovich_3df_with_impairments_01_022422.zip
❖ KEY_C2M_200G_120G_2p5HCB_022422_FEXT.s4p
❖ KEY_C2M_200G_120G_2p5HCB_022422_NEXT.s4p
❖ KEY_C2M_200G_120G_2p5HCB_022422_Thru.s4p
❖ KEY_C2M_200G_120G_4p0HCB_022422_FEXT.s4p
❖ KEY_C2M_200G_120G_4p0HCB_022422_NEXT.s4p
❖ KEY_C2M_200G_120G_4p0HCB_022422_Thru.s4p
❖ C2M_212G_P802p3bj_PAM4_022422.xls


