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PCl Express Evolution and Challenges

PCleVersion 1102 111 J20 130

Data Rate 2.5 Gbps per lane  2.5Gbps perlane 5.0 Gbps perlane 8.0 Gbps per lane

Data Encoding 8b/10b 8b/10b 8b/10b Scrambling

Challenges Transmitter test Transmitter test Recelver test Receiver test,
scrambling

Broadly adopted standard for high performance data links
Finding adoption in embedded applications and diverse environments
Physical layer test requirements are largely unchanged

Larger need for system-level protocol exerciser tests
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Introspect Solutions for PCl Express

Benchtop tool / connects Benchtop tool / connects with

with DUT through cables DUT through cables

8 Lanes (Tx/Rx) + Clock 32 Lanes (Tx/Rx) + Clock

« Component phy-level « Component phy-level
validation validation

« Component phy-level « Component phy-level
validation on CBB* validation on CBB*

* Add-in card phy-level * Add-in card phy-level

validation on CBB*
» System-level (protocol)
exerciser test

validation on CBB"
System-level (protocol)
exerciser test

Tester on board / tester on
backplane (no cables)

8 Lanes (Tx/Rx)

« Component phy-level
production test on ATE
Board-level test on
backplane
System-level (protocol)
exerciser test

*CBB: Compliance Base Board (sold by PCI-SIG). Standard test board with cable connectors.
Introspect Technology CONFIDENTIAL

Tester on board / tester on
backplane (no cables)

32 Lanes (Tx/Rx)

« Component phy-level
production test on ATE

« Board-level test on
backplane

» System-level (protocol)
exerciser test



Bench-Top Setup (with CBB
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RX Channel List component

£ Lq i £
phasz oy ipe)
=
Params Log | Results |
Components analogCapture 1 properties (class: AnalogCapture)

analogCapture1 genZloopbackCheck  mChann| a -
bertEngine 1 gen2TxTests_1 ndVoltag fhanr;eﬂ.lst 2 3 List1
bertEngine2 genZTxTests_2 sendToy channes [2.3]
bertMeasurement 1 globalClockCorfig teChann| expectedPatiems 0
bertScanGen] htmlinit txChann| | startVoltage -630.0
bertScanGen2 html Report Writer1 endVoltage 630.0
channelDetect identifyPattem1 bitOffset 0
channelDetect2 identfyPattem? numBitsDesired 6
eyeScanGen my TestOptions
eyeScanGenZ2 performMeasurements saveRssuts Tre
genlloopbackCheck rawDataCapturel
gen1TxTests rawDataCapture2
) F—p— | [Cremtia

Test Procedure |} channeiDetect }| channelDetect2 | genlLoopbackCheck | genlTxTests | gen2LoopbackCheck | gen2TxTests_1 | gen2TxTests_2 [ himlini | perfornMeasurer

angs:

2 print "

1 # Identify Pattern

(Geni)

CHRNNEL DETECT
3 rxChannelliscl.expectedPatterns
4 rxChannellistl.polarities
5 patternsByChannel = identifyPatternl.run()
© # Build & nev rxChannellist based con identifyPattern results

=1

=N

SV1C Tester (driving PCle Ref Clock on CBB)

7 for channel in rxChannellListl.channels:

8 patternInfo = patternsByChannel [channel]

9 if patternInfo: c B B
10 ({pattern, polarity) = patternInfo

11 rxChannelliscl.expectedPacterns.avpend (paccern) S

="l

Self-Contained Script (No external HW or SW)

~— PCle Test of x2 Lane Tx and’'Rx
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Bench-Top Setup (with CBB)

Self-contained tester allows for both Tx and Rx verification
Receiver jitter tolerance test
Transmitter eye opening test

System-level (exerciser) protocol test
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ATE Setup

(1) SV1DonBoard

_ IESP GUI

(2) ATE Station
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Self-contained tester allows
for both Tx and Rx

verification
Receiver jitter tolerance test
Transmitter eye opening test

System-level (exerciser)
protocol test



Embedded/Backplane with Cable Instrument Setup

Backplane under test

Custom enclosure
designed by customer
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Embedded/Backplane with Tester on Board Setup

e SV1D/SV3D: “Test Card”

— 8/32 lane, 14 Gbps -
Mezzanine Module

— Removable and Reusable

— Application PCB or ATE
PCB

Board
Under Test

Bottom View (smaller than iphone 5S)

6000/ S06HuT

Custom Blade
for Test
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System-Level Exerciser Test

File Edit DVIG00 Wizards Help H - / H
| _ | . | Script-based Read/write
Components | pcieController properties (class: PcieController) M H
s Jm——— s |/ testing and result logging
o e nonPreFetchMem 40000000
ﬁm'ﬁ:} ) # Checkthat the PLLs are locked
/| C5R_READ_CHECK 000148004 0x52000013
| CSR_READ_CHECK 0x001d3014 0000062 1f
CSR_READ_CHECK 0x001d2018 0x58000002
CSR_READ_CHECK 0x001d2024 0x58000002
C5R_READ_CHECK Dx001d80300x52000013

Prefetchable memory base address used in setup. {hex) CSR_READ_CH ECK D00 1d8048 058000013

preFetchMem /’ C5R_READ CHECK 0x001d203c0x52000013

) C5R_READ CHECK Dx001d8054 0x52000013
m / # Read out ITAG ID register.

1 globalClockConfig.setup () ~ # Diags normally checks with a mask on the top nibhble

2 rxChannellisetl.setup() C5R_READ CHECK Ox00L1C00900:x20330049

* v # Read out PCle ID and check

E pecieControllerl.setup() {SR_READ_CH ECK D001 CD000 0xD02A1137

6 # Walking bitstest on: HKP PCIE

7 print "Endpoint Device ID: %08x" % pcieControllerl.configRead(0x00000000)

5 | #Step Lrwrite all onesand read back

9 pcieControllerl.memoryWrite (0, 0x70, '0000C001') CSR_WRITE  0Ox001CCAB0 DxFFFFFFFF
10 Reg70 = pcieControllerl.memoryRead(0, 0x70) i (SR READ CHECK Dx001CCA20 0xFFFFFFFF
1 ixt LI L P 2 Y S00..0 o I = tal = —_— —_—

— # Step 2: writa all 7arns 2nd

O

river CSR_WHRI
Pattern PCle Core T? I DUT
moausp x Pl

n :
Ge Including CSR_WRI

| Bl | ||

APl . Jitter, Voltage CSR_READ
Interface 1:raff|c Control / [t CSR_WHRI
Virtual Channel / CSR_READ
Req/Comp CSR_WRI
- —— Comparator
| "ortern Routing / T < [— C———
=~ Check DMA CSR_READ.

—f CSR_WRI

o CSR_READ_CHECK 0x001CCAE0 0xD00000 10
Timing CSR_WRITE  0x001CCA20 0x00000020

TroOSPeECTTCCTrTOTOgY \,U|v-|DENT|AWWﬂ_ 9

Ref




sSummary

Introspect offers SerDes transmitter and receiver test solutions that are well-

suited for PCI Express validation and production
Tools allow for ultra-compact and low cost setups

Introspect product form factor options allows for deployment in embedded

applications such as VPX, ATCA
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Thank You!

www.introspect.ca
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