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Overview 

•  No models required : easy to run by PCB layout designers 
•  Detects impedance discontinuities of routed PCB signals 
•  Detects excessive coupling between routed PCB signals 
•  Integrated with OrCAD PCB Designer for easy modification of problem signals 

Reflection noise 
Crosstalk noise 
Power and ground noise 

ERC 
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Impedance Discontinuities 

A microstrip is typically routed on an outside layer of the PCB 
and has only one reference plane. 

A stripline is routed on an inside layer and has two reference planes. 
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Impedance Discontinuities 
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Impedance Discontinuities 

H1 versus Zdiff 

T1 versus Zdiff 

W1 versus Zdiff 

S1 versus Zdiff 

Er1 versus Zdiff 

C2 versus Zdiff 
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Impedance Discontinuities 
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Impedance Discontinuities 

Unless otherwise specified, as a rough rule of thumb, the reflection 
noise level should be kept to less than 10% of the voltage swing. For 
a 3.3-v signal, this is 330 mV of noise.  
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Excessive Coupling 
Active line 

Quite line 
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Excessive Coupling 
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Excessive Coupling 

5-mil-wide 50 ohm line in microstrip and stripline 

In single-ended systems, the maximum amount of 
crosstalk to design for, from all sources, should be less 
than about 5% of the signal swing. In high speed serial 
links, a safe value for the maximum crosstalk to design 
for should be less than -50dB, or 0.3%.  
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Excessive Coupling 

5-mil-wide 50 ohm line in microstrip 
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Excessive Coupling 

Interleaved mode is implemented on microstrip when 
FEXT is more significant than NEXT.  
 
On the other hand, non-interleaved routing is 
implemented stripline when NEXT is more significant than 
FEXT. 
 
[Signal Integrity Challenges and Design Practices on a 
Mobile Platform] 

24” long microstrip traces example 
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Excessive Coupling 

When loss is important, loosely coupled differential pairs 
should be used. 
 
When interconnect density and noise immunity are important, 
tightly coupled differential pairs should be used. 
 
With no overriding constraint, loose coupling with 
a spacing equal to twice the trace width offers a 
reasonable compromise in providing the lowest loss at the 
highest interconnect density. 

For high frequency application, using low DF solder mask can help 
to decrease the microstrip insertion loss significantly, ~10% 
improvement when comparing the traditional solder mask. 
 
The optimum coating thickness for decreasing far-end noise will 
depend on all the geometry features and dielectric constants.  



Building Forward Together 15 15 

Abstract 

• Overview 

• ERC (Electrical Rule Check) 

• SRC (Simulation Rule Check) 

• Applications  

• Summary 



Building Forward Together 16 16 

About ERC 

ERC-based signal quality checks analyze at the individual, segment-level view in the geometry 
domain for signal quality, including: 
 
 
•  Trace reference 
•  Trace reference-aware impedance 
•  Trace reference-aware coupling 
•  Differential pair routing phase 
•  Number of vias and via locations 
 
 
 
 
All analysis is organized for easy signal performance interpretation by the PCB layout designer, NOT 
the signal integrity (SI) expert. 
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About ERC 
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About ERC 
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About ERC 
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About ERC 
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About ERC 
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About ERC 
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About ERC 
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About SRC 

This net-level PCB layout checking engine is based on time-domain simulation (device simulation models are 
not needed), and considers: 
 
•  Loss 
•  Delay 
•  Reflections 
•  Trace couplings 
•  Via coupling 
 
 
 
After SRC simulation, TX, RX, NEXT (near end xtalk), and FEXT (far end xtalk) waveforms are available, as well 
as SI metrics calculated using RX and FEXT waveforms as signal quality indicators.  

SIG and ISI Xtalk 
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About SRC 
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About SRC 
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About SRC 

DDR, Single-ended 

SERDES 
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About SRC 

20 ns is typical for SRC analysis whereas something shorter, 5 – 10 
ns may be used for a quicker debug run. 
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About SRC 
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About SRC 

SN_difference is the most importance value  

If SN_difference is lower than the reference 
and the INT_XTK is shown to be higher, use 
this file to quickly identify and mitigate XTK 
causes. 
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About SRC 

Using SRC for design that is “out of guideline”: 
 
1. Check the layout by checking electrical performance instead of layout rules.  
 
2. Locate the weakest signal(s) and fix it/them. 
 
3. Check if the next revision of board does have improvement.  
 
4. Understand the risk of current design based on other project(s). 
 
5. Perform quick “what-if” type analysis on an actual implementation. 
 
Good reference design selection: 
 
1. Current version of the design 
 
2. An exiting working design 
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Applications 

With easy setup and fast simulation, ERC enables practical first-order screening of electrical issues before 
handing off to SI experts for final check.  
 
  ERC  SRC  Simulation: 
 Use ERC to screen layout and identify the worst case for further SRC or SI analysis  
 
 Use SRC to evaluate the SI impact of design rule violations and investigate tradeoffs 
 
  SRC  ERC: 
 Use ERC to find out how to fix SI problems shown in SRC or SI simulations 
 
 Compare ERC and SRC results with known-good reference design and the part of the design that has 

been fully analyzed. 
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Applications 

Potential power noise path check (Treat target power as signal and use SRC):  
 A 3-pin “Source” should be created at the source of the potential noise.  Typically at the output of the Voltage 

Regulator Module (VRM) inductor. 
 A 3-pin “Sink” should be created where the current will be consumed. 
 These devices will be used as transmit and receive components in the Net Group setup page. 
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Summary 

• DRC’s alone cannot validate the interconnects electrical characteristics.  
– Examples: signals crossing split or different reference planes causing impedance changes. 
 
• ERC: Segment-level view to shows why low performance happened and how to fix it . 
  
• SRC: Net-level view to shows what happened and its effect on performance. 
 
• ERC/SRC designed for use by the PCB layout designer, not the signal integrity (SI) expert. 
– SI Expert can focus on other complex problems such as “stackup design”, “design guide creation”, “constraint 
setting”, “risk assessment proposal”, “design improvement”, “suggestion/solution/explanation for customers”. 
 
– The possibility in catching something which might be missed in the traditional layout review is valuable, which 
may decrease the effort in the validation phase. 
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