
1. What Is Signal Integrity 
and Why Should You Care?
Signal integrity refers to the quality and 

consistency of electrical signals as they 

travel through your PCB. Poor signal 

integrity can result in corrupted data, 

timing errors, or complete system failure. 

The challenge is that most signal 

degradation issues don't show up until it's 

too late.

2. Why Simulation Matters 
More Than Ever
For PCBs with slower signal speeds and 

shorter trace lengths, a good set of design 

rules and basic layout checks caught 

most problems for designers. Modern 

designs require simulation because 

traditional methods miss problems that 

cause real failures.

3. Common Signal Integrity 
Issues You Can Simulate 
and Solve
When you include SI simulation in your 

design process, you can identify and solve 

critical issues before they impact your 

product. High-speed interfaces require 

precise timing. Simulation catches length 

mismatches and skew problems that 

break communication protocols. 

Simulation shows you exactly where 

interference occurs and how much 

spacing you need.

4. How to Integrate 
Simulation into Your PCB 
Design Workflow
You don't need to completely change how 

you design boards to start using 

simulation. Just add it at two key points in 

your existing process. Before you start 

routing, identify which signals need 

simulation. High-speed clocks, memory 

buses, and serial interfaces are the usual 

suspects. Run some quick checks on 

impedances and timing to make sure your 

approach makes sense.

5. The Real Cost of 

Ignoring Simulation
Many designers skip simulation when 

schedules get tight and hope for the best. 

But that shortcut usually creates bigger 

headaches later. If your prototype fails 

due to signal integrity issues, you're 

looking at a complete board re-spin. That 

means new fabrication costs, assembly 

delays, and testing setbacks.

6. Choosing the Right 

Tools for Signal 

Integrity Simulation
There's no one-size-fits-all tool for SI 

simulation, but you do need a platform 

that integrates well with your PCB design 

environment and provides the analysis 

you require. Look for features like time-

domain reflectometry (TDR), eye diagram 

generation, IBIS model support, and 

crosstalk analysis.

7. Don't Let Signal Integrity 
Derail Your Design
Signal integrity problems don't announce 

themselves during design reviews. 

Simulation catches these issues while you 

can still fix them easily. A few hours of 

analysis during design saves weeks of 

troubleshooting after production. Your 

products work reliably, and your 

reputation stays intact.
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