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Executive Summary

* Include PCB initial representation was shown to have lower “reflection
stamping” in reference to an optimized chip break-out & connector via
area

* A “step at the right direction” will be recommended though not fully
representing all phenomena

* One of the capacitive discontinuities of BO section and connector via
were correlated to 29fF and 19fF respectively and presented during
July Vienna Plenary — In a COM run, the resulting COM of capacitive
discontinuities was still optimistic relative to BO section extraction by-
itself — Correlation was done to the capacitance value rather than COM
result — Nevertheless still recommend using this methodology going
forward, even though it underestimates the effect on COM

* Crosstalk Tx and Rx sections were extracted and correlated to SNDR&
Eta0 values
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Models Extraction & Correlation Methodology Specifications

 Ball-out used for extraction was specified by a selected group of 802.3ck
participants

 Long via field extracted and put @ Tx section (~2.5mm via + 10mil stub)

« Short via field extracted and put @ Rx section utilizing the upper section
of the board stack-up (~1.0mm via with a 10mil stub)

« Swapping via length between Tx & Rx done as well to come up with
alternative interconnect constellation

* Runs were done using COM 2.7 on multiple cable interconnects to
correlate Tx crosstalk to SNDR effect and Rx crosstalk to Eta0 effect

8 lanes are of the same device origin — Is the assumption of no-
correlation whatsoever between lanes adequate? Nevertheless was
assumed here according to COM methodology to derive SNDR and eta0
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Models Extraction & Correlation Methodology Specifications
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Models Extraction & Correlation Methodology Specifications

1.

A Through lane(s) was concatenated with Tx and Rx through-break-
out sections and run in COM for base-line reference — Baseline COM
recorded

Breakout Tx crosstalk sections concatenated to the same
Interconnect(s) + Rx through BO section. COM was run with full ball-
out surrounding — Target Crosstalk COM was recorded.

Rerun Phasel with altering SNDR to come up with the Target
Crosstalk COM by lowering SNDR — Result = 32.5dB

Breakout Tx through section was concatenated to the same
interconnect(s) + Rx crosstalk section(s) - COM was run with full ball-
out surrounding — Target Crosstalk COM was recorded.

Rerun Phasel with altering ETAO to come up with the target
Crosstalk COM by increasing ETAO — Result = 8.36e-9
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Model to be Inserted as “Include PCB” - Reminder

Gammal 0
Alpha 1 3.8206e-04
Alpha?  9.58908e-05

110.3mm @ 0.997dB/InCh = s ooos7e

Z0 100
\ RevZ 50 Concatenate
Cable including

= MCB @ TP1

—— CO - Break-out Via — C1 - Connector Via
Correlated to 29fF Correlated to 19fF
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Summary, Conclusions, Recommendations & Next Steps

« Optimized break-out section effect on multiple lanes was translated
to an updated Tx SNDR value of 32.5dB and Eta0 =8.36E-9 (jf
aggressors were changed to short, Eta0 :8.69E-9) Recommending using these
values for CR COM, or SNDR=32.9 & Eta0= 9.35E-09

* Re-extracting the model with minimal via drill inaccuracy showed
no actual effect on correlated SNDR/Eta0

* Resulting SNDR & ETAO assumed no statistical correlation
between aggressor lanes (as is done in COM) — Recommend
further analysis if this assumption is appropriate/relevant for multi-
lane port and adjust COM and SNDR/Eta0 accordingly.

« Recommend using CO/C1 and trace parameters following slide #6
for “include_PCB" = 1
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Backup
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Two Possible Combination of SNDR/Eta0 according to Current Extraction

P1 Tx4 32.5 8.36E-09 3.479

P1 Tx4 32.9  9.35E-09 3.363

P2 Tx3 32.5 8.36E-09 3.863

P2 Tx3 329 9.35E-09 3.742
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Rx Short Via Eta0 Correlation Test Example
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Rx Long Via Correlation Example
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COM Spread-Sheet

. ]
Table 93A-1 parameters WO control Table 93A-3 parameters
Farameter Setting Units| Information OIAGNOSTICS 1 Iogical Farameter Setting Units
I b 53126 GEd OISPLAY wiRDOW 1 logical | |package H| gammal_al s [0 00003303 0.0002772]
F_min 0.0% GHz CSYW _HEFORT 1 Iogical package tl tau EI4HE-0Z n=smm
Dizlta f 0.0 GHz FESULT _OIR Aresultsy00GEL_KR {date package £ o [7587E ;926925 ] Chm
C.d [1.2e-4 1.22-4] nF [TH FH] SAvE_FIGURES 1 logic:al
L= [012, 0.12] nH [TH R#] Fart Order [1234] Table 92-12 parameters 5.2dB at 26.56GHz
C b [0.3e-4 0.3e-4] nF [T Fi] FUMNT AG kR ewal Farameter Setting
Z_p select [2] [test casestorun] ZOM I:I:INTFHEELITIEIH 0 logical board k| gammal al a2 | AF GeRmEEEs o ennEnERsT 286 dBfin or 0.0506 dEYmm at 100 ohm=
2 pl[TH] [12 31; 1.8 1.8] mm | [kestcases] Operational bizard bl tau LRRE T N mim
z p[MEXT] [12 249; 1.3 1.8] mm | [testcases] COM Fass threshold 3 dE board 2 o A0 Chm
z p[FEXT] [12 31; 1.81.8] mm | [testcases] ERL Paz=s threshald 10 dE z bp[TA] AEET mim
2 plR&] [12 29; 1.2 1.8] mm | [kestcases] OER_0 1.00E-04 2 bp[MNERT] AT MM
C p [0.87e-4 0.87e-4] nF [T= RE] Tr E.IBE-03 ns z_bp [FERT] A mm
F_0 &0 Dthm FORCE TH 1 logic:al z_bp[RE] AT mm
E d [ 45 45] Ohm [T RE] Include PCE i] logic:al
Aoy 034 ! wpiuk= B34 TDOR and ERL options
A fe 0.3 i upiuf= B34 TOR 1 Iogical Floating Tap Control
A_ne 0.57s W EFRL 1 logical N_bg 3 012 or 3 groups
L 4 ERL OMLY 0 Iogical M bf o Laps per group
) 32 TR _TOR 0.1 ns hF 40 Ul span For Foating taps
fFilter and Eq I 000 bmasg 0.1 max OFE walue for Hoating taps
Fr 075 “fh beta_n 2.53E-08
(] 0.5 miin rho =z 025
-1 [-0.3:0.02:0] [min:step:mas] Fisture delay time 0 =
[-2] [Ca0.02:0.12] [min:step:man] TOR W _TuPEG n
f-3] [-0.06:0.02: 1] [min:step:mas] P b 24 1] yellow indicates WIF
=] [-0.2:0.08:0] [min:step:mas] Receiver testing
M _b 12 1] R CALIERATION n logiceal
b mak1] 085 Sigma BEM step B.O0E-03 W
b mas2.M k] 0.3 MNoise, jitter
g OC [-20:1:0] dE | [min:step:mat] sigma_FRJ n.m 1]
[z 2125 GHz A OO 0.0z ]
fpi 21.25 GHz eta 0 9.35E-09  VRIGHS
I_pz2 B3126 GHz SMNR_TH pEx] dE
q O HF [-E:1:0] [min:step:mai] F LM 0.95
[ HF _FZ 0.EE40625 GHz
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