
Signal integrity analysis: 
Essential for modern elec-
tronic product design
Analyzing signal integrity issues early in the design 
cycle ensures design performance and eliminates 
costly re-spins.
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F A C T

Are you re-spinning or over-constraining your 
PCB designs because your tool lacks true sig-
nal integrity analysis?

A crucial first step of PCB design is simulation and virtual 
prototyping.
The need to minimize re-spins and develop higher quality prod-
ucts at faster rates has caused many companies to turn to virtual 
prototyping and simulation.

Simulation is now a process of product design.

The #1 challenge in PCB design isincreasing product 
complexity (smaller form-factors, larger circuits, etc.). 

Source: Aberdeen Group Study – Why PCB Design Matters to the Executive

Source: Aberdeen Group Study: PCB Design: Improving Profitability with PCB Design Best Practices



Signal integrity analysis ensures that product 
performance intent is fully achieved

Did you know that high-speed effects such as signal degradation 
due to over/undershoot, ringing, crosstalk, and timing problems 
can be identified and resolved early in the PCB design phase? 

Virtual prototyping through SI analysis 
empowers designers to perform accurate 
transmission line modeling, including 
trace impedance, coupling, and 
frequency-dependent losses.



A typical SI simulation scenario – sound 
familiar?

ISSUE:
During SI simulation an input signal to a DRAM controller is dis-
covered to be ringing back and crossing the threshold again. This 
is problematic since re-crossing the threshold flips the bit and will 
most likely cause the design to fail. 

THE FIX:
Changing the transmission line impedance from 50 Ohm to 
35 Ohm, along with adjustments to the input termination and 
controller impedance, and a slower output configuration for the 
controller greatly reduced the ringing. Failure avoided!

CONCLUSION:
These modifications would have been impossible to do under 
manual prototyping. Furthermore, finding the cause of an issue 
such as ringing would have been very difficult with just measure-
ments alone, essentially the same as finding a needle in a hay-
stack. Potentially hours of bench time could have been lost track-
ing down the issue.

Best-in-Class companies take their 
performance to the next level by 
implementing technology enablers to 
support the PCB design process

The trailing edge of the signal (blue) is 
spiking up over the threshold line (light 
green)

After circuit adjustments, the trailing edge 
of the signal is no longer ringing over the 
threshold



Did you know: The average cost of a design 
respin is more than $28K

2.9
RESPIN

On average boards undergo 
2.9 respins due to 
insufficient analysis

It is highly likely that 
your current design 
solution causes you 
to unknowingly 
waste time on 
respins and miss 
project targets 
more than 50% of 
the time

and you deserve 
the confidence of 
knowing that 
your designs are 
robust!

Design analysis 
isn’t a feature: it 
is a fundamental 
requirement of 
product success

The average time 
to complete a res-
pin is 16

DAYS
$28.482K

The average total cost of a res-
pin is

If you get your board right 
the first time you save

36
DAYS

$82.6K

You need to get it right the first time
Don’t let your design tool slow you down or cost you money!



Efficiently managed signal integrity rule 
exploration, definition and validation ensures 
product performance

Users can easily detect, correct, and apply optimal termination 
strategies as features like PADS Professional’s SI Terminator wiz-
ard sweeps different values for discretes, trace geometries and 
lengths, and driver settings. 

PADS PCB SI analysis and validation is 
powered by HyperLynx® technology, 
industry renowned for its accuracy and 
ease of use.



Built-in signal integrity analysis using indus-
try-renowned HyperLynx technology

With fast, easy, and accurate signal integrity analysis results, 
designers can efficiently manage rule exploration, definition, and 
validation, ensuring that engineering intent is fully achieved. 
Accurate transmission line modeling is supported, including trace 
impedance, coupling, and frequency-dependent losses. 

Best-in class companies are analyzing 
signal integrity issues, including crosstalk, 
early in the design cycle to eliminate 
costly re-spins.



Sweep different values for discretes, trace 
geometries and lengths, and driver settings

Having direct access to integrated signal integrity analysis and 
verification tools at your fingertips is paramount for improved 
product quality and shorter design cycles. 

Today, signal integrity analysis isn’t a 
feature - it is fundamental to product 
success.
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Why PADS Professional?

PADS SI analysis empowers users to explore what-if scenarios, 
such as using different component families, and then verify their 
choice in layout to reveal costly potential problems before proto-
typing.

1. Unlike the competition, PADS PCB SI analysis and validation is powered by 
HyperLynx technology, renowned for its accuracy and ease of use.

2. The HyperLynx analysis environment is tightly integrated with schematic 
and layout, simplifying signal integrity analysis and not a 3rd-party add-
on like most PCB design tools.

3. Using SI analysis in PADS Professional will reduce design spins and cut 
design costs with the powerful, easy-to-use signal integrity capabilities of 
PADS.

4. Virtual prototyping detects and resolves potential signal degradation 
issues, such as overshoot and undershoot, ringing, and timing problems.

5. HyperLynx SI tools are scalable, easy to adopt and learn, and can be 
implemented quickly.

PADS Professional provides independent engineers and 
small teams with signal integrity analysis that is power-
ful, easy to learn and use.

https://www.plm.automation.siemens.com/global/en/legal/trademarks.html
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