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Introduction
In the world of PCB design there are non-
negotiable as well as unintentional and 
inadvertent conditions and situations that can 
impact signal and power integrity. Power 
integrity is outside the scope of this presentation. 
We have selected a few cases that can exist in the 
environment of transmission lines and we will 
present frequency-domain and time-domain 
results of their impact.
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Outline

• Covered microstrip and embedded microstrip
• Voids in reference planes
• Line neckdown due to space constraints
• Excess floating metal in the vicinity
• Parallel conductor crosstalk
• Ultimate goal: Full signal path assessment
• Concluding remarks
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Microstrip vs. embedded microstrip
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Contrast between uniform and 
nonuniform microstrip

Embedded microstrip



TDR data contrasts

5

Dry Film: 2 mils

LPI: 1 milDk = 3.8
Df = 0.011

Dk = 4.5
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Insertion loss as a function of 
soldermask type

6

No mask

LPI

Dry Film



Void in reference plane
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Insertion loss and return loss as a 
function of void in reference plane
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TDR data as a function of void in 
reference plane
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No void



Application-mandated void in 
reference plane
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DDR4 RDIMM



The necessity of line neckdown
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Ball-grid array

Not to scale

Space constraints lead to the use of neckdown 



TDR data for necked down lines
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Change in impedance 
is a function of the 
severity of line-width 
change.



Stray floating conductor in the vicinity
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Not to scale



Impact of floating conductor by TDR
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Parallel conductor crosstalk
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Time-domain data for parallel 
conductors
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Voltage excursion as a function of 
conductor separation



Full signal path assessment for a 
2-port network
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Relays in signal path
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Option 1: 
No S-parameters 
available

Option 2:
Courtesy 
Teledyne



Frequency-domain results for 
signal path
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Time-domain results for signal path
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Concluding remarks
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It is informative to quantify the effects of 
individual isolated elements in the environment 
on the signal path. Ultimately, one would still 
need to characterize the entire signal path with 
all factors taken into account before deciding if 
a particular design will satisfy the stated 
objectives and thus move forward to 
manufacturing. Fortunately, there are tools to 
help us make such decisions whether they 
concern signal integrity or power integrity.


