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“When designing high-speed serial links above 10 GB/s,
everything matters....” — Dave Dunham, Molex

As Dave Dunham from Molex Corp. likes to 'SAhen designing high
speed serial links beyond 10 GB/s, everything matters"
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Transmission Line Modeling

Insertion Loss vs Frequency
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Simulated with Keysight ADS [12]

And part of that everything is accurate modeling of transmission line losses.
It isimportant to model dielectric and conductor loss accurately. In this plot
we see an example of a simulated transmission line with and without
conductor roughness. Starting at the top, the red curve is the conductor
loss without roughness. The next one down in blue is the dielectric loss.
The pink curve is the sum of the dielectric and conductor loss without
roughness, and finally the last curve in green is the total loss with
conductor roughness.
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Failure To Model Roughness Properly Can Ruin You Day!

With just 3.2dB delta @12.5
GHz => % the eye height with
rough copper

Insertion Loss
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Simulated with Keysight ADS [12]

Failure to account for conductor roughness can ruin you day especially if
you are trying to push 25 GB/s N&t@gnaling down your channel. As shown
with just 3.2 dB delta in insertion loss, at 12.5 GHz Nyquist frequency,
results in ¥2 the eye heighthen conductor roughness is taken into
account.



Electronic Design Innovation — y -
1| Conference & Exhibition "
! § Where high frequency meets high speed. — = B> -

Dielectric Properties

Insertion Loss (T) and Phase Delay(B) Data Sheet

‘ Failure to correct D, from
., data sheet due to
g ] =g conductor roughness =>
s "% inaccuracy in simulated IL
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Simulated with Keysight ADS [12]

On top of that failure to correctD, from data sheet due to conductor
roughness can lead to inaccuracy in simulated insertion loss (IL) & phase
delay.
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EDA Tool Challenges

v" Many EDA tools include latest and greatest models for conductor
surface roughness and wideband dielectric properties

But obtaining the
right parameters to
feed models is always
a challenge

Many electronic design automation (EDA) tools include the latest and
greatest models for conductor surface roughness and voigled dielectric
properties. But obtaining the right parameters to feed the models is always

a challenge.

So how do we get these parameters?
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One way is to follow the design feedback method which involves designing,
building and measuring a test coupon. After modeling and tuning various
parameters to best fit measured datB,, D; and roughness parameters can
be extracted. They are then used in channel modeling software to design
the final product.
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“Sometimes an OK answer NOW! is better than a
good answer late....” — Eric Bogatin

But, as my friend Eric Bogatin often likestogay, 2 YSUAYS& |y hyY
bh2H A& 06SG0SN (KAsA higkspaed gigral intgfetyy S NI |
practitioner and backplane architect, | often have to come up with an

answer sooner, rather than later because of the impact to time and cost to
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research and develop a simple methodology to accurately determine
parameters to feed into modern EDA tools.






