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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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Presentation Overview 

ÁGeneral information about PCIe® Protocol 
Analyzers 

ÁNew issues introduced with getting a trace at 
8.0GT/s 

ÁDebugging common issues at 8.0GT/s 

VLinking at 8.0GT/s 

VUnstable PCIe 3.0 link 

VSystem crash and reboot 
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What is a Protocol Analyzer? 

ÁIt is a hardware tool used to enable a user to 
look at the PCIe traffic on a system 

ÁA PCIe 3.0 Protocol Analyzer will support the 
following: 

VBus widths: x1, x2, x4, x8, and x16 

VBus speeds: 8GT/s, 5GT/s, and 2.5GT/s 

VFull bi-directional support ï Upstream and 
Downstream 

ÁWho makes PCIe Protocol Analyzers? 

VAgilent Technologies 

VLeCroy Corporation 

VTektronix Inc. 
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How to Connect a Protocol 
Analyzer? 

ÁDifferent ways to connect to a system: 

VSlot interposer card 

ïTo look at traffic between an adapter card and a System 
Under Test (SUT) 

VMidbus probe connector 

ïConnects to a Midbus probe footprint on the SUT board 

VFlying lead probe connector 

ïCan be soldered down directly to bus lanes on the SUT 
board 

ÁAnalyzer typically connects to a host controller 
system as well as SUT 
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New Issues for 8.0GT/s  
ï Part 1 

ÁEqualization introduces the need to do tuning on 
the protocol analyzer 

VTo get the cleanest trace, tuning is required on every 
slot in a trace setup (for the internal receivers)  

VAutomatic tuning process can take a long time 

VTuning requires linkup at 8.0GT/s 

Á90 degree turns needed in some trace setups 
were simple at 5.0GT/s and 2.5GT/s 

VYou canôt use these same 90 degree connectors 
anymore at 8.0GT/s 

VNot all companies provide 90 degree interposer 
solutions 
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New Issues for 8.0GT/s  
ï Part 2 

ÁIntroducing an analyzer slot interposer may 
change the properties of the link 

VThey typically have their own external power supply 

VThere may be a small gain or loss over the length of 
the interposer 

VIf there is a gain, link issues could be fixed by adding 
an interposer 
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New Issues for 8.0GT/s  
ï Part 3 

ÁGetting a trace of an 8.0GT/s linking problem 

VHow can you tune, if you cannot link at 8.0GT/s? 

VPossible solutions: 

ïTry using the tuning files of a nearby slot with similar 
characteristics 

ïIf there are separate tuning files needed for each direction:  

ÅFind a card that does link in that slot. This will give you a 
downstream tuning file. 

ÅFind a slot that the problem card does link up at 8.0GT/s. This 
will give you the upstream tuning file. 

ÅMove the problem card back to the problem slot and use those 
tuning files 
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ISSUE: Linking at 8.0GT/s 

ÁWhere to start debugging? 

VLook at what is happening during the Training 
Sequence Ordered Sets 

VTrigger on 2.5 GT/s TS1 packets (downstream) 

VLook at both directions, check their advertised data 
rates 

VSee if they are attempting an uplink to 8.0GT/s 

ÁOnce you see the start of the linking process, 
you can fine tune the trigger to move closer to 
the problem. May need a larger trace depth. 
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Linking at 8.0GT/s  
ï The Good 

ÁThe system should start by linking at 2.5 GT/s, 
then uplink to 8.0GT/s 
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Linking at 8.0GT/s  
ï The Good  

ÁThe TS1 ordered sets are exchanged at 8.0GT/s 
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Linking at 8.0GT/s  
ï The Good  

ÁThe TS2 ordered sets are exchanged at 8.0GT/s 
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Linking at 8.0GT/s  
ï The Good  

ÁAfter the Training Sequence, you should see 
Flow Control packets. The link is up at 8.0GT/s. 
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Linking at 8.0GT/s  
ï Issue 1 

ÁIssue 1: PCIe 3.0 adapter wonôt link in one slot 
(links in others). Link lights flashing. 

ÁHow to get a trace of a link issue? 

VTrigger on a TS1 Ordered Set packet on the 
downstream, with the trigger position at the beginning 
of the trace 

VWalk through the training sequence to see what is 
happening 
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Linking at 8.0GT/s  
ï Issue 1 

ÁTS1 at 2.5GT/s 
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Linking at 8.0GT/s  
ï Issue 1 

ÁTS2 at 2.5GT/s 
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Linking at 8.0GT/s  
ï Issue 1 

ÁEnd of TS2. Downstream sends TS1 again. 
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Linking at 8.0GT/s  
ï Issue 1 

ÁDownstream wants to retrain the link 
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Linking at 8.0GT/s  
ï Issue 1 

ÁBack to TS1, 2.5GT/s 
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Linking at 8.0GT/s  
ï Issue 1 

ÁDownstream moves to TS1, 8GT/s 
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Linking at 8.0GT/s  
ï Issue 1 

ÁUpstream starts TS1, 8.0GT/s 
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Linking at 8.0GT/s  
ï Issue 1 

ÁAfter 8.0GT/s TS2, the link is up at 8.0GT/sé? 
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Linking at 8.0GT/s  
ï Issue 1 

ÁNo Flow Control on the Upstream. Retrain. 
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Linking at 8.0GT/s  
ï Issue 1 

ÁAfter TS2, some Flow Control, then retrain 
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Linking at 8.0GT/s  
ï Issue 1 Analyzed 

ÁWhat do we know? 

VLink is retraining constantly. It is never fully linking at 
8.0GT/s. 

VThe signal is not good if the system wants to retrain 

VThe same card will link in nearby slots 

VThe card has worked in this slot in the past 

ïHas the system been updated recently? New firmware? 

ïTry another PCIe 3.0 adapter in the slot 

ïTry another board or system. Hardware issue? 

ÁHow to fine tune this trace? 

VTrigger on a Flow Control packet on the downstream 
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Linking at 8.0GT/s  
ï Issue 1 Analyzed 

ÁWhat was the problem in this case? 

VA bent pin on the expansion adapter board 

ïNOTE: The expansion adapter board is used to give you a 
standard PCIe form factor slot on a system that may not have 
one (ie ï A blade server). With this board, you can use 
standard PCIe adapters in a place where they would not 
normally fit (low profile). Mostly used in testing. 

ÁAfter straightening the pin, the card linked up at 
8.0GT/s like before 

 


