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Power Integrity 

> What Is Power Integrity? 

> Why Should I Care? 

> When Should I Be Concerned? 

> What Can I Do About It? 



What Is Power Integrity? 

> Power Integrity provides a measure of the quality 

of the power distribution network 

> Minimise the DC voltage drop across power planes 

> Minimise the propagation of IC switching currents by 

optimising decoupling capacitance 

>  .. and thereby reduce EMC emissions 
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Why Should I Care? 
> Technology trends 
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A Real-World Example  

A Xilinx FPGA with 456 pins: 

 Controls a video grabber card 

 64 bits can switch in parallel 

 worst case, rise time of 750ps 

 Output pin drives into a load of 15pf 

 

The maximum switching current can be 

determined by: 

 

 

 

Based on this maximum current, the impedance 

limit to guarantee a ripple of less than 125 mV 

(5% of 2.5 V) : 
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Should I be Concerned? 

> If you need high performance or reliability 

> High utilisation 

> Thermal stability 

> If you are using leading edge controllers … 

> CPU, FPGA, DSP 

> Low voltage 

> High power 

> Fast edge rates 

> Low noise margins 

> Requiring multiple power distribution networks 

> Yes! 
 

 

 



An Example ….. 

• 1 or 2 failures (hang-ups, black screen) per month 

• Shutdown and reboot required 

500Gb HD Freeview+ Recorder 

 

 

 

4K Upscaling BluRay / DVD Player 

 

500Gb HD FreeSat+ Recorder 



What are Typical PI Symptoms? 
> Physical 

> CPU/FPGA/memory device failure 

> PCB Vias or Tracks go open circuit (fuses!)  

> Blistering, delamination or discolouration of PCB 

> … 

> Electronic 

> CPU reset on high utilisation 

> Memory fails or data corruption 

> Analog circuits go out of spec. 

> … 



What Can I Do About It? 

> Simulate your 

PCB Design! 

> Run Power 

Integrity Analysis 

on the virtual 

layout before 

manufacture and 

assembly of an 

expensive 

prototype 

 



What Data is Required? 

> Fully Defined Layer Stack 

> Electrical 

> Construction 

> Materials 

 

> Classified Power nets 

> Reference voltages 

> Series interconnects 

> Resistor 

> Inductor 

> FET 

> Part data 

> Values 

> IBIS models (useful) 

> Pin types 

> Power requirements 

 

> Net data 

> Type 

> Bus, Data, Analog, etc 

> Target frequency 



Layer Stack & Power Nets 

 



Power Interconnects 

> Direct 

 

 

> Filtered 

 

 

> Switched 



Part Data 

> Discrete 

> Value 

> Active 

> Models 

> Device 

> Pin types 



Part Classification 

> Identify power 

sources 

 

> Nominal power 

consumption per 

supply rail per 

device 



Power Interconnects 

 



Net Classification 

> Signal Type 

> Bus 

> Data 

> Clock 

> Control 

> Etc. 

 

> Target clock 

frequency 



A short overview of PIA .. 



Key Benefits 

> Power Integrity Advance enables analysis and 

exploration of the power distribution network at 

the ‘virtual prototype’ design stage, before you 

commit to a costly physical prototype 

 

> Helps you reduce project timescale and cost to 

bring your product to market faster and improve 

quality and reliability 
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