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Connectorization & standardization ELMA
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[EEE P802.3-2015 100G 25 Gigabits/sec/lane
OIF CEI 3.0 25-28 Gigabits/sec
PCle 4 16 Gigabits/sec/lane |
Infiniband FDR 14 Gigabits/sec
OIF CEI 2.0 11 Gigabits/sec

[EEE 802.3-2008 10GBase-KR 10 Gigabits/sec
PCle 3 8 Gigabits/sec e
sRIO DDR 6.25 Gigabits/sec ' o ’
PCle 2.1 S Gigabits/sec VP )X) ‘
10GBase-KX4 3.125 Gigabits/sec/lane
XAUI 3.125 Gigabits/sec

PCle 1.1 2.5 Gigabits/sec

1000Base-KX 1 Gigabit/sec
1000Base-T 622 Megabits/sec VMEG4x _—




Connector issues
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Channel simulation & design ELMA
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Connectors as part of the channel model

‘ 5 Aggressors scenario ‘
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S-parameters ELMA
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TWO-PORTNETWORK

Interconnection of networks

Scattering transfer parameters

Cascade: t parameters
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- (AploToTéAng, "Ta peta 1@ Quoiké®, cca 330 BCE) f,"\"

The totality is not, as it were, a mere heap, but the whole is something besides the parts.
(Aristotle, "Metaphysics®, Book VIlII, 1045a.9) ﬁ
A
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Channel simulation
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A simulation can only be as good as the models and assumptions that are being used in the process!

Frequency Dependent Material Setup Option

B

" Piecewise Linear Input

" Debye Model Input

" Multipole Debye Model Input
(¥ Djordjevic-Sarkar Model Input

" Enter Frequency Dependent Data Points

Lo |

Cancel

Layer

Irsert ahove,
Insert below...
Remove

Image courtesy of Polar Instruments
(Spur Electron Limited, Havant,

Hampshire, UK)
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Analysis

¥ Etch

Etch: 5.

¥ Roush

Huray Roughness

V' Solver

Image courtesy of Taconic
Advanced Dielectric Division

|Properties x|
Name Value | Unit | Evaluated Value | |
Port 3TH_PZ_outT1
Boundary Type Port
Reference LYR10GMD3poly_1316
Impedance 50 ohm Blohm
Magnitude 1 A v
Phase o deg Odeg
PostProcess [
Renomalize 50+ 00 ohm B0chm + 0i ohm
Deembed 0 mm Omm
—~PlanarEM
Type Coupled Strips Gap Source
PortSolver Ical
lgnore Reference I
—HFSS
HFSS Type Wave
Orientation Vertical
Horizontal Extert Factor |11 11
PEC Launch Width 037 mil 0.37mil

EM Design l




Channel design
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Sl cycle

Post-layout

Measurements / .
Correlation

Scope is to develop
design rules for all the
channels so that in the
wiorst case scenario there
is still a margin left

simulations

Scope is to validate that
what was implemented in
PCB layout {based on the
design rules), from a
worst case perspective,
still meets the limits with
margin.

validation

Scope is to measure the
channel in the finished
product. For practical
reasons, this Isn't always
possible for a complex
channel. Probe cards,
micro-probing, or other
types of fixturing can be
used for extraction of 5-
parameters or time
domain data.

Scope is to estimate how
much of a difference
there is between
simulations and
measurements and
understand where the
differences come from
{and why).
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_Measurements and why good launches are necessary

o Differential Insertion Loss of worst case Data Plane channel
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Insertion Loss:Eima 10G BASE KR Long BP

Derek’s existing design
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Derek’s improved design
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VPX With round anti-pad on each pin VPX With rectangular anti-pad
o TDR: VPXBackplaneOptimizationTachyon 22 Layer BP 22 Layer BP
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Channel co-design
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Differential Insertion and Retum Loss: VP*BackplaneOptim iznﬁonTachmnconnV\as
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e Questions?

 Thank you for your time!
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