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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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PoIy PCI>>

** Outline

A Protocol tools
A Compliance testing
A Day to Day debug
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http://www.lecroy.com/Oscilloscope/OscilloscopeSeries.aspx?mseries=45&capid=102&mid=1017

PClI ¢ PCI >

7 Dehug of Parallel vs Serial

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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ey \WWhere to Look? PO
¢ PCle Layered Architecture

A Transaction layer
problems can be as
Transaction simple as legacy carry

over or a complex as
state machine timeouts

A Data link layer problems
can be the most difficult
Data Link to detect in development
I credit and handshaking
Issues

A Physical layer issues for

protocol are mostly
related to the LTSSM i
for electrical is another

topic
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PCI ¢ PCI >
EXPRESS

e Typical Assumptions

A The Physical connection
IS the hard part?

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

A Once the Physical
signalling is OK it works
right?

I Most problems to debug will s
be protocol related -

A | got a certified chip/IP
from vendor XYZ so | e
donot need test t ool s
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http://www.lecroy.com/tm/Options/Software/PCIExpress/Images/pci-e-2.jpg

rarg  Observation Problem#1 POI>

EXPRESS
ISIG

PCIl Express Signal Recovery

Signal degrades over long transmission path and connectorsit he OEYEOG c |

PCIE Connector  Plug-In Card
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" Transmission Channels

PCle 3.0 compliance
pattern in good conditions
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ecrg  Observation Problem#2 PO

EXPRESS

““ PCIl Express Channel Coding
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Packetn oL || ack [Ackhak Seq Num][ CRC 16

Kl

Ea Y AT A

Link Tracker - Packet # 5377023

| B @ & | FJE=[id| 67 6 J1ob RD Text

| Time | Facket # | Upsgtream |
00,000 000 512 idle time
05,929 B40 724 377023 [Upstrear 0BC ZDE 13C ocC ocC ocC ZEC
02.929 640 728 1E6 166 216 166 166 276 166 156
02.929 640 732 238 23C 195 ZEE |
00.000 D00 036 idle tirme Packet 8377023 (Upstream), Lane 0, Header
05.929 G40 832 77024 [Downstre. Yalue oo
00,000 000 236 idis time Scramhbled Yalue | DA
02.929 641 232 77025 [Downshe. 10 kit Code L
02929 641 236 Symbol DC26.6 (+)

03,329 641 240
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Lane O

Lane 1

Lane 2

Lane N
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A Scrambled, encoded and
then: and lane striped
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