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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.
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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
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3.0 Additional Tx Tests

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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YSIG EXPRESS
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
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smp — |:
Name Description Name Description rx_spkg__—
cbb_connl Connector cbb_via Via
cbb_rt5 4. 00 Ri $abb rt7 10. 00, Main Jrouting
cbb_conn2 Connector cbb_rt8 0. 80, Packa g,l e Breako
0. 20,
cbb_rt6 Connector rx_spkg Package, 1. 30
Breakout
cbb_rt7
e
2
T
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Main Board cbb_connl 8
/

cbb_conn2
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.. Proposed AIC RX Long xprcss
Channel Test Calibration

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

A Calibration performed with
optimal TX EQ for reference

equalizer.

A Calibration performed to
MB TX EQ limits.

V Differential noise and Rj
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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Proposed AIC RX =%
*® Long Channel Test

Signal
Generator
Sj+ Rj +
Diff Noise

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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¢ Link Equalization Feedback o

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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- Setup

Data +£

SCOPE
(Data Capture)

Clk +£

SIGTEST
(Post
Processing)
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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

PCI-SIG Developers Conference

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 3.1.47

11W112-000 (Rosenberger)

Scope dependent
32w100-016 (Rosenberger)
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SMASMP g\ pSMmP

adapters . pjas

50 ohm

High quality matched cables
for data
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terminations

Wrench
Cables for
clock (SMA
SMP)
Extractor

tool

14



RX lane O
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s o BN D2
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W

SW2 for Ref
toggling Cﬁ(
patterns SW5

SW3 Note: If a PCle 3.0 CLB is not availab e, then PCle 2
CLB can be used to get very similar results to a PCI
3.0 CLB for TX testing.
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skewmg the Channels

A On the scope use channel 1 for the positive data
cable, channel 3 for the negative data cable,
channel 2 for the positive clock cable and channel 4
for the negative clock cable.

A Even after using a matched pair of cables there
might be a significant skew in between the 2
channels of the scope.

A Every scope has its own de-skew mechanism.
Please refer to your scopes manual to de-skew the
channels 1-3 used for Data-p, Data-n and 2-4 used
for Clock-p and Clock-n.
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¢ De-embedding the Cables T

A For 8GT/s it may not be necessary to de-embed the
cables as the receiver equalization (CTLE and DFE)
compensates for some cable losses.

V Observed differences < 5mV

A For 2.5GT/s and 5.0GT/s speeds de-embedding the
cables may be indicated.

ARefer to your s c-embeddhe ma
cables.

A Some estimates suggest a loss of 22.5mV with a 1m
long high quality cable at 5.0 GT/s.
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=2, Embedding the Package and &&=
" the Test Channel

A Current plans are for future versions of SigTest
to integrate embedding, removing the need to
perform this operation on the scope.

A The package and a test channel that is specified in
the PCle 3.0 CEM spec must be embedded.

A Use the S4P file below to embed the package and
the test channel. The exact embedding procedure
varies from scope to scope.

A On the following slides an embedding example is
shown for a Tektronix scope.

PCI-SIG Developers Conference Copyright © 2011, PCI-SIG, All Rights Reserved 18



PCI ¢ PCI >

e Embedding Example (Tek)

A Choose the Serial Data Analysis menu as shown. Set the Bit Rate field in the menu to
8.

A Deselect the Fixture and the Fixture, Equalizer and the Emphasis blocks by clicking
on the checkbox and making sure its not green.

A Then click on the Channel block to get the second menu shown.

A Choose the options as shown. Browse and point to the S4P file from the previous
slide.

A Hit Apply on the main menu.

- SDLA Channel Initialization - Eo®
Data Input Type S-Parameter Specification Bandwidth Limit
FIR Filter B Reference Impedance: Hift: 251Gz

[] single Ended Differential 50 ohms None
S-Parameters

- Touchstone Format

[1s21  [J2port [Z]aport W [~ Map Scd2f From: ~ Sdd11 Sdd12 Sdc11 Sdc12
i Sdd21 Sdd22 Sdc21 Sdc22

USB2.0 Test Package
Protocol Trigger and Decode

Serial Data Link Analysis

[] Typical []Alternate Scd11 Scd12 Sccl Scci2

Filename: Browse Scd21 Scd22 Scc21 Scc22

scilloscope
Source
Tx
Meth1 v Tx| Rx l_ Fixture ~

Bit Rate (Gh/s)

TpA M2

— Emphasig }— TpB M3 Channe|® ’— THC M4 Equalizeroy—
—

[T ————————
SR: 50GS/s Press Analyze to measure with DPOJET... m m
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sie Embedding Example (Contd) ~

Fie | Edt | Vertical | Horiztacq | Trig | Dispiay | Cursors | Measure | Mask | math | MyScope | anaiyze | utities | He | Tk M B

! 'H"'Q”‘“ ‘M ‘M uM ZZZL;‘,J"I_Q[ Original Signal

Embedded
Signal

€7D 66.5mV 4.0ns
ATTD 66.5mV 200ps -120ps 1.88ns
€T 66.5mV 200ps -120ps 1.88ns

27 acgs RL:2.0k
Cons February 10,2011 12:00:01

[ @m 66.5mv 4.0ns ( ; [ 4.0nsidiv 50.068/s 20.0ps/pt

AMath1 is the Ch4Ch2 original waveform
AMath4 is the embedded waveform, which is automatically turned on and displayed by
scope.
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isie Scope Setup
1. Itis extremely important that the scope has been turned ON for at least an hour

before the data capture begins. This helps all the thermal effects to stabilize and

give accurate results. If the scope shows that it needs calibration, refer to the
scopebdbs manual and Ifyeaurscape mas rroabdeenhurnad ano n .
for very long it WILL make a significant difference in the results.

2.  Make sure all the scope settings are default.

3. Inthe acquisition setup of the scope, make sure Real Time Sampling option is
selected. Turn off any other filtering such as Sin(x)/x or averaging etc.

4.  Setthe scope BW to be 13 to 16 GHz and the sample interval between 20ps to
25ps. For Tek scopes use 16GHz DSP BW and 50GS/s sampling rate. For Agilent
use 13GHz BW and 40 GS/s sampling rate.

5.  Capture 1.5Million Uls. For example for a 40Gs/s Agilent DSO91304A scope this
turns out to be approx 8Million points. So set the horizontal scale to capture
8Muillion points. You might need to change this number depending on the sampling
rate of the scope you are using. For Tek DSA72004 and DSA72004B sampling at
50Gs/s capture 10Million points. If you are using any other scope, figure out the
appropriate settings to capture 1.5 Million Uls.

6.  Before capturing any signal, make sure the vertical scale of that channel is adjusted
such that the signal is maximized in the vertical direction and occupies maximum
screen space. This is required to | ower

7. Details are shown on the next slide
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~ s Scope snapshots s

AgilentScopeExampleshown

Signal is maximized in the
vertical orientation
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