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As Dave Dunham from Molex Corp. likes to say, "When designing high-
speed serial links beyond 10 GB/s, everything matters".  
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And part of that everything is accurate modeling of transmission line losses. 
It is important 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 account for conductor roughness can ruin you day especially if 
you are trying to push 25 GB/s NRZ signaling down your channel. As shown 
with just 3.2 dB delta in insertion loss, at 12.5 GHz Nyquist frequency, 
results in ½ the eye height when conductor roughness is taken into 
account.   



On top of that, failure to correct Dk from data sheet due to conductor 
roughness can lead to inaccuracy in simulated insertion loss (IL) & phase 
delay. 
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Many electronic design automation (EDA) tools include the latest and 
greatest models for conductor surface roughness and wide-band 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 data, Dk, Df  and roughness parameters can 
be extracted. They are then used in channel modeling software to design 
the final product. 
 



But, as my friend Eric Bogatin often likes to say, ά{ƻƳŜǘƛƳŜǎ ŀƴ hY ŀƴǎǿŜǊ 
bh²Η ƛǎ ōŜǘǘŜǊ ǘƘŀƴ ŀ ƎƻƻŘ ŀƴǎǿŜǊ ƭŀǘŜΦέ As a high-speed signal integrity 
practitioner and backplane architect, I often have to come up with an 
answer sooner, rather than later because of the impact to time and cost to 
Ƴȅ ŎƭƛŜƴǘǎΦ !ƴŘ ǘƘŀǘΩǎ ǿƘȅ L ƘŀǾŜ ōŜŜƴ ƳƻǘƛǾŀǘŜŘ ƻǾŜǊ ǘƘŜ ƭŀǎǘ ŦŜǿ ȅŜŀǊǎ ǘƻ 
research and develop a simple methodology to accurately determine 
parameters to feed into modern EDA tools.  
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