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¢ Disclaimer

The information In this presentation refers to a test
specification still in the development process. This
presentation reflects the current thinking of the
workgroup, but all material is subject to change before
the specification is released. The electrical test
specification is under .7 workgroup development.

PCle Technology Seminar Copyright © 2011, PCI-SIG, All Rights Reserved 2



PCI >

EXPRESS

PCI

% Agenda

APCle® 3.0 Electrical Test Overview
APCle 3.0 MB TX Eye Detailed Procedure

A PCle 3.0 MB RX Jitter Tolerance
Calibration Procedure

A Test Limit Clean Clock Adjustment
A Summary and Conclusions
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et PCIl Express 3.0 Electrical @&
Tests

A 8.0 GT/s TX eye test (similar to 2.0 procedure)
A Required receiver test at 8.0 GT/s and 5.0 GT/s

A Link equalization handshaking

V Required TX adjustments
V Requesting link partner to adjust if needed

A PLL bandwidth
A PCB Impedance

PCle Technology Seminar Copyright © 2011, PCI-SIG, All Rights Reserved 4



PCI ¢ PCI >

=€ 3.0 Additional Tx Tests T

A TX preset test
V Verify DUT can generate all presets

A TX link equalization response test

V' Use protocol-aware test equipment to request a Tx equalization
change

V Check that the DUT responds and sets its Tx to the correct preset

V Measurement of DUT Tx done by going to loopback and sending
compliance pattern

V Do this check for all presets

A Initial TX Preset

V Verify that Initial 8 GT/s preset matches request (Add-in card)

V Verify that Initial 8 Gt/s preset is in allowed set (Motherboard)
I P7 or P8 (long channel)
I P1, P7, or P8 (short channel)
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e Base Spec Equalization &

Measurements
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Figure 4-43: Waveform Measurement Points for Pre-shoot and De-emphasis
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Sigtest

A Application

V Simple Pass/Fail Jitter and voltage
waveform analysis

V Stand-alone Windows*-based eye
diagram analysis S/W

V Support for all major oscilloscopes
A Jitter Analysis DLL

V Channel Embedding

V DFE

V CTLE

V Preset Analysis

V Rj/Dj Separation

V Dual Port Motherboard Test

V Clock Recovery

V Interpolation

V Transition/non-transition eye

V Goal - Promote consistent solut
PCle Technology Seminar Copyright © 2011, PCI-SIG, AI

tions

PCI >

EXPRESS
Data Type | Diferential [ Embed  Test Mode
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e Sigtest Preset Analysis

Signal Test 3.1.54 , Select a waveform file for TX
DaiaTipel  =[Difererta [Enbed TestMode [CEM |~ compliance pattern for each
Data File | c:\Board602_Lane15.4fm || Browse preset_
Oz il e | || Browse
oo [ | g Select files individually or
ot e e | | owse select a directory with all files
Load and Verify Data File Preset Test
ECHNGIGaY
[ ,—p }p[;QF; I~ | fop Setigff and Debug Hode e X
[ PCIE_3_8GB_BASE 1 Data Type  =|Differential Select | Indiw.deal F.E; '~ I = l e ‘
Semple btenel  [20000 s Ies ' " P roser S | ,_]
i = =

Worst Non Worst Jitter Vol Z g o QSpzce
Trenstion Eyes Jrenstion Eyes Histogram » i :

Preset Test Selection

Status IHeady
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eal__ Sigtest Preset Analysis T &
Example

Preset Values
Data Type -|Single Ended Select | Al Files in Folder|~] 4 [ Resed
Folder alls\Documents\Rij\Data\PresetTest\RoseCity: Browse | - —
DataFileNeg M Browsciill §One Based N Exit
Vb (mV) | De-Emphasis (dB)| Preshoot (dB) |File |
0.95 0.00 0.00 \PresetTest\RoseCity\s6_In0_g3_data_P5_p_0.bin
0.66  -315 0.00 \PresetTesfiRoseCity\s6_In0_g3_data_P2_p_0.bin
P10 must 3.2; :&»3 g-?g |\PresetTest\RoseFIity\sS_InO_g3__data_P1_p_O.b?n
be teSted . : : PresetTest\RoseCity\s6_In0_g3_data_P10_p_0.bin
| 0.48 -3.46 3.43 \PresetTest\RoseCity\s6_In0_g3_data_P9_p_0.bin|
Minimum 0.39 -5.99 3.39 \PresetTest\RoseCity\s6_In0_g3_data_P8_p_0.bin

Boost at 077 000 1.79 \PresetTest\RoseCity\s6_In0_g3_data_P6_p_0.bin
least 8.5 dB 0.71 0.00 247 \PresetTest\RoseCity\s6_In0_g3_data_P7_p_0.bin
0.71 249 0.00 \PresetTest\RoseCity\s6_In0_g3_data_P4_p_0.bin

0.57 }‘4-39 0.00 ;\PresetTest\RoseCity\sS_InO_g3_data_P3_p_O.bin
0.36 -8.54 0.00 c\Users\mwells\Documents\R|Dj\Data\PresetTest

Computation complete, 11 waveforms processed.
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's¢ 3.0 Recelver Tests

A Rx Jitter Tolerance
V Run at 5GT/s and 8GT/s
V DUT is placed into loopback
V DUT selects TX EQ for test equipment
V Monitor bit stream for errors
V Test at E-4 with allowed MB presets (Add-in Cards)

A Rx link equalization
V Requires protocol-aware test equipment
V Start with a non-optimal Tx equalization setting
V Allow DUT to request for equalization adjustments
V Place DUT into loopback
\V Monitor bit stream for errors
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- Proposed PCle 3.0
CBB Model

RX g
SMP

Name Description Name Description
cbb_connl Connector cbb_via Via
cbb_rt5 4. 00 Ri $abb rt7 10. 00, Main
cbb_conn2 Connector cbb_rt8 0. 80, Packa QI
0. 20,
cbb_rt6 Connector rx_spkg Package, 1.
Breakout
Main Board cbb_connl
/
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#2._ Proposed AIC RX Long Exereas
Channel Test Calibration

ISIG

Post Processing S/W
(Embed RX pkg + use
behavioral EQ)

PCle Technology Seminar

A Calibration performed with
optimal TX EQ for reference
equalizer.

A Calibration performed to
MB TX EQ limits.

V Differential noise and R|
adjusted to match eye.

A No AC common mode
V CEM test simplification

A Separate short channel test
with PCle 2.0 CLB/CBB
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mer__ Proposed AIC RX =
Long Channel Test

A Add-in card can request
alternate TX EQ setting

V Signal generator switches
without recalibration

A If test setup (single lane in
loopback) does not produce
worst case crosstalk T must
compensate

A Test performed with direct
path to loopback

AIC Under Test

rx_spkg
Error
Detector

A

cbb_conn2
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% |_ink Equalization Feedback =~

A Standard RX test does not test the ability of the AIC
to request TX EQ adjustments for the link partner if
necessary for the receiver to achieve E-12

A Separate testing required to validate that receiver
will work at E-12 if initial TX EQ choice Is poor i
using requests for the link partner to change TX EQ
settings if necessary

A Test set-up and detailed methodology outside the
scope of CEM specification
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Sie Test Fixture Status T

A CBBs are available for purchase to PCI-SIG
members

A Purchase of x1 x16 CLBs currently on hold

V Some found to have excessive impedance variations and
loss preventing proper calibration of RX tests

ICandt reach height tar g-8tmVfor
V Fixtures being revised with availability in Q1 2012

V x4 x8 CLBs can be used as an alternative for partial test
V Replacement plan being developed for problem fixtures

A x4 x8 CLBs

V Shipping with small lead time
V Units available for use at workshops
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% Agenda

A PCle 3.0 Electrical Test Overview
APCle 3.0 MB TX Eye Detailed Procedure

A PCle 3.0 MB RX Jitter Tolerance
Calibration Procedure

A Test Limit Clean Clock Adjustment
A Summary and Conclusions
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:

- Setup

SCOPE
(Data Capture)

SIGTEST
(Post
Processing)
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Data +/ -

Clk +/ -
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¢ Example Components

PCI-SIG sourced PCle 3.0 CLB

A pair of well matched SMA-SMA cables
for the data (~1ps)

A pair of SMP-SMA cables for the clock
SMA to SMP short cables

SMA to SMP short cables with 90 angled
SMP side(useful to test blade servers)

SMP to SMP cables
50 ohm SMP terminations

Real time Scope (with at least 12.5 GHz
BW and 25 ps sampling interval)

SigTest software

Extractor tool (for removing the
terminations)

Software for embedding
Torque wrench

0130-314-00 (Huber-Suhner)

101462 (Rosenberger)
L71-456-102 (Rosenberger)
71L-19K2-32K1-00102D (Rosenberger)

71L-19K2-19k2-00305C (Rosenberger)
MMSP6238B, (SM Electronics)

Agilent, Tektronix, and Lecroy all make
scopes that meet requirements.

Version 3.1.xx (xx=current from PCI-SIG)

11W112-000 (Rosenberger)

Scope dependent
32w100-016 (Rosenberger)
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e Components
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adapters cables

High quality matched
cables for data
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SMA-SMP gip_smp

Wrench
50 ohm Cables for
termination clock (SMA-
S SMP)
Extractor

tool
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sie CLB Details e

RX lane

J5 and

SW2 for Ref
toggling CI?(
patterns SW5

SW3 Note: If a PCle 3.0 CLB is not available, then PCle
2.0 CLB can be used to get very similar results for
TX testing only.
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