PCIl Express EMI Design Note



Spread Spectrum Clock Method

SSC reduces radiated emissions by spreading the radiated energy over a wider
frequency band
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Spread Spectrum Clock Method Note

The bit rate clock source for transmitter and receiver
must be = 300 ppm or better

During SSC is used, the data rate must be down-spread

And modulated no more than 0.5% of the nominal data
rate frequency

During SSC is used, the modulation rate must not
exceed the range of 30KHz — 33KHz

AC Coupling capacitor in the range of 75 ~ 200pF must
be use on transmitter side of each lane of a link



Differential Clock Method

EMI Reduction due to differential clocking is caused by H-field cancellation.
Cancellation of H-fields Through Inverse Current
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Differential Clock Method

e Differential Impedance

e Micro strip trace routing :
4 or 6 layer : 1002 + 20%
8 or 10 layer: 85() £ 20%
Strip trace routing:
4 or 6 layer : 1002 + 20%
8 or 10 layer: 85() * 15%



Differential Clock Method

Avoid routing differential pairs adjacent to noisy signal lines or high speed switching
devices such as clock chips or Power Switch chip.

Recommend reference clock differential pair spacing (clock to clock#) =11.25mil
Recommend reference clock line width =5mil

Recommend reference clock trace spacing to other traces =20mil

Recommend PCI Express reference clock to PCI express reference clock length

matching to = 25mil
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PCI Bus Clock Control (BIOS Control)

 BIOS have the option to enable or disable
iIndividual control of various PCI clocks.



AC Coupling Capacitor

 Decoupling Cap. Should be placed near the PCI
Express Silicon on the sides of the package

Do not use C-packs cap. Package for PCI
Express AC coupling capacitor

* Use the same package size and value for each
signal in a differential pair



Cable Routing

* Avoid high speed and bus cable adjacent
PCI bus or card located

Use Shielding cable and connect cable
ground point to ground

Twist internal cable as could as possible
and far away from PCI Bus.
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