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Disclaimer 
Presentation Disclaimer: All opinions, judgments, recommendations, etc. 
that are presented herein are the opinions of the presenter of the material 
and do not necessarily reflect the opinions of the PCI-SIG®. 
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Outline 

ÁProtocol tools 

ÁCompliance testing 

ÁDay to Day debug 
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Tools to Support  
PCIe® Development 

ÁPCI  

VScope  

VLogic Analyser 

VProtocol Analyser 

ÁPCI Express® 

VScope 

VLogic Analyser 

VProtocol Analyser 

VBert, PeRT3 
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PCI Express Test Tools 

http://www.lecroy.com/Oscilloscope/OscilloscopeSeries.aspx?mseries=45&capid=102&mid=1017
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Debug of Parallel vs Serial 
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PCI / PCI-XTM PCI Express 

Wave shape often required 

Relative Edge timing >33 signals Lane- skew 

Clock recovery/lock N/A Yes 

symbol decode N/A Yes 

De-Scrambling N/A Yes 

Flow Control HW half duplex SW full duplex 

Split Transactions No/Yes Yes 

Error detection Parity LCRC/ECRC/CRC16 

Link based state machines N/A many 
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Where to Look? 
PCIe Layered Architecture 

Physical 

 

Data Link 

 

Transaction 

ÁTransaction layer 
problems can be as 
simple as legacy carry 
over or a complex as 
state machine timeouts 

ÁData link layer problems 
can be the most difficult 
to detect in development 
ï credit and handshaking 
issues 

ÁPhysical layer issues for 
protocol are mostly 
related to the LTSSM ï 
for electrical is another 
topic 
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Typical Assumptions  

ÁThe Physical connection 
is the hard part? 

ïHint: Approx. 60% of the 
PCI Express spec is related 
to Protocol Stack 

ÁOnce the Physical 
signalling is OK it works 
right? 

ïMost problems to debug will 
be protocol related 

ÁI got a certified chip/IP 
from vendor XYZ so I 
donôt need test tools 
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http://www.lecroy.com/tm/Options/Software/PCIExpress/Images/pci-e-2.jpg
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Observation Problem#1 
PCI Express Signal Recovery 
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IC                 System Board                PCIE Connector      Plug-In Card          IC 

Signal degrades over long transmission path and connectors ï the óEYEô closes 
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Differences in  
Transmission Channels 
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Effects of the lossy 

channel on a PCIe 3.0 

compliance pattern 

 

PCIe 3.0 compliance 

pattern in good conditions 
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Observation Problem#2 
PCI Express Channel Coding 

Point of Observation  
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More LaneséMore Difficult? 

ÁScrambled, encoded and 
then: and lane striped 

Lane 0  

Lane 1  

Lane 2  

Lane N  

�«�� 
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