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Signal Integrity 

The Tx to Rx connection: 

Å Digital standards refer to it as the 

Physical Layer or ñthe PHYò for short. 

Å Simulation tools call it the channel  
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Typical 100 Gbps Telecom System 
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Backplanes are a Critical Link 
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Backplane Connectors Are Advanced 

Differential 

Signal Traces  

Double sided shield  

High Precision 

Molded 

Components  

Surface Mount Terminals  
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Why Do I Need Signal Integrity? 

Talker Listener SBackplane Connector and Via Field   

What I Simulate What I Measure 

1) I should find a new job.  

2) What is the fixture?  

3) As-fabricated materials?  

4) How can I tell what is 

wrong?  

5) What should I fix first?  

 

A Transparent Connector  Connector + Fixture  

40Gb/s  
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Eric Bogatinôs Rule #9 

Rule # 9:  Never do a measurement or simulation 

without first anticipating what you expect to see. 

Signal and Power Integrity expert Eric Bogatin is the author of:  

Signal Integrity and Power Integrity Simplified, 

Prentice Hall, 2nd edition 2010  

Å Simulations and measurements minimize risk 

Å Knowing what to expect saves time and money 

Å If you get it right you feel good 

Å If you get it wrong you will learn something 
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Signal Integrity Basics 

ÅMaterial Loss :  
ÅConductor 

ÅDielectric 

 

ÅImpedance Loss and S-Parameters 
ÅReflections  

ÅCrosstalk 
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Frequency Dependent Channel Loss from Materials 

Losses from materials:  
Å Dielectric loss caused by dipole movement with rapidly changing 

fields. Proportional to frequency. 
 

Å Conductor loss with skin effect pushing currents to lowest 

inductance path. Proportional to square root of frequency. 
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Example: Channel Loss with PCB Materials        

Length = 40mm 
LossTan=.006 
Width=0.3 mm 
Cu = 5.6e7 S 
dK = 3.6 

My Application  
Worst Case  vs Length  

100mm to 25mm  

Worst Case  vs Loss Tangent  

0.02 to 0.002 

Start 100 mm 

Stop 25 mm  

Start 0.02 

Stop 0.002 

Worst Case  vs Width  

0.1mm to 0.5mm  

0.1mm Start 1e7 S/m 

Stop 1e8 S/m Stop 0.5mm 

Worst Case  vs Conductivity  

1e7 S/m to 1e8 S/m  

Worst Case  vs dK  

3.0 to 4.4  

Stop 3.0 

Start 4.4 

Worst Case: 100mm Length, 0.02 LossTan, 0.1mm Width, 1e7 S/M, 4.4 dK  
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