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Comment Overview

- Comment addresses section 162.1 1.5 Diff to Common-mode Conversion Loss
- Just like other parameters we're talking about (RL, ERL) we need to put some meaning behind it
- For this particular parameter skew is the main driver for mode conversion in a Tp|-Tp4 measurement
- Other things can attribute to mode conversion, but in a symmetrical Tpl-Tp4 set-up, skew is the leading

cause

- Various references point to using SCD21| (or SDC21) for evaluating skew
- Mayevskiy, Eugene. Huffaker, James “White Paper: Intra Pair Skew Measurements in Gigabit Range Interconnects” 0l FEB 2016,

TE Connectivity
- M. Lai,]. Stephens, ]. Ficke, P.Yelamarthy, K. Robers, D. Jenson, M. Marthick, “Skew Metric and BER Testing correlation for

NRZ/PAM4 signaling” in DesignCon, Santa Clara, 2019.

162.11.5 Differential to common-mode conversion loss

The cable assembly differential to common-mode conversion loss shall meet the requirements of TBD.



Skew Impact on S;421 & Scg21
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- Limit line should be based on skew
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Proposed Limit

SCD21 - SDD21

- A limit line based on skew is proposed
- Limit line is based on 5 ps of skew 7
- 5 ps allows for skew in cable assembly along -10
with skew in MCBs o
- Limit line: S
3 -20—
10 for 0.05 < f < 12.89 = Stripline trace with 5ps of Skew
Sep21(f) = Sppza(f) 2 {14 —03108* f for12.89 < f <40 } = = Proposed Limit Line
-30
- f is frequency in GHz
- Scp21(f) is the cable assembly differential to -35—
common-mode conversion loss
- Spp21(f) is the cable assembly differential insertion AT T T T T T T T T T T T T T [T T T T [T T T T T T T
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SCD21 - SDD21 of OSFP 112G SCD21 - sDD21 Delay Skew

_—
=

Worst Pair from
leftmost plot

Magnitude(dB)

—_—
-]
- -
—
Q
°
S -
=
c
o0
© .
2

Worst Pair from
leftmost plot

W
o
eaudbbhhbioanmwana~wos

“ »
S

H‘ ﬁfd

02 46 8101214161820222426283032343638404244464850
Freq (GHz)




Summary

Reviewed skew impact on insertion loss and mode conversion
Why we can base limit on skew

Proposed limit

Questions



APPendiX: lelt can be based on Skew SCD21/SDD21/(SCD21+SDD21) - Ops, Lossless SCD21/SDD21/(SCD21+5DD21) - Ops, Lossy

From previous slide
-S4 is modified by cosine function
- S 4y is modified by sine function
Lossless cases
- Saaz1 t Scaz1 =1
- For 0 ps of skew
- A0 =0, Sga21 =1, Scqz1 =0
- For 9 ps of skew
- A6 #0
- S4421& Scg21 are modified based on A
Lossy cases

-Saaz1 + Scaz1 # 1
- Due to conductive & dielectric losses

- For 0 ps of skew
A6
_ A =0, Sy4p = COS (7) Seqor = 0
- For 9 ps of skew
- A0 %0

AB .. (A6
- Sqdaz21 = cos (7)» Scaz1 = —Jsin (7)
If we subtract Sdd21 from Scd2 1 to account

for conductive and dielectric losses, we can
estimate limit line based on skew

Magnitude

0

Magnitude

1.2 1.2

:’:
|
Magnitude

] Lossless, 0 ps Skew -l Lossy, O ps Skew

oo
LA DL R I D I DL DL LR B R I D L DL L L u'.u'||||||||||||||||||||||||||||
i -
i n n AN n

0 10 20 30 40 50 &0 0 10 20 30 40 50 &0
freq. GHz freq, GHz
SCD21/5DD21/{SCD21+5SDD21) - 9ps, Lossless SCD21/5DD21/(5CD21+5SDD21) - 9ps, Lossy
1.2 1.2
1.0 —
i '##"‘
0.8 -
1 -~ S
- =
06 Pt =
- o
4 - m
e =
:'-:' T T T | L | T T T | T T T | T T T T | L
0 10 20 30 40 50 &0 0 10 20 30 40 50 &0
freq, GHz freq, GHz

Sadz1(Red), Segp1(Black), Sygp1tScaz1 (Blue)



