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REQUIRED EQUIPMENTS

Tektronix' PCIE Gen4 TX CEM MOI

Equipment Details Qty |P/N Vender
Gen4 CEM Fixture | CBB/CLB/ISI Board of PCIE 4.0 1 NA PCI-SIG
Rev2.0
SMA-SMA Cable 1m SMA-SMA Phase Matched Cable 1 PMCABLELM | Tektronix
Pair
SMA-SMP Cable 1m SMA-SMP Phase Matched Cable | 2 (pairs) [174-6659-01 Tektronix
Pair (1 pair needed without toggle
automation and 2 pairs needed with)
SMA-SMP short SMA - SMP cable pair, 2.5 inches, 1 (pair) (80350960 Huber-
cable <1psec skew Suhner
SMP-SMP Cable SMP-SMP cable pair, 12 inches, 1 (pair) (80345501 Huber-
<lpsec skew Suhner
SMP-F 50 Ohm Some Add-In Card require 6/14/30 [ST2645 Fairview
terminator termination for unused lanes. Microwave
ATX Power Supply | Any ATX Power Supply >=750W NA Any
Real Time DPO73304SX/DPS75002SX NA Tektronix
Oscilloscope DPS75902SX/DPS77002SX
AFG/AWG with Optional Equipment — Needed if 1 AWGT7122C or | Tektronix
BNC to SMA toggle automation is to be utilized. AFG (check with
adaptors DC blocks can optionally be added. rep for PN)
SMA Probes TCA-SMA-292D 4 Tektronix
Differential Probes | P7625/P7633 2 Tektronix

1. Introduction

This Method of Implementation (MOI) provides direction for testing PCle Gen4 CEM
Tx using a Tektronix Real Time Oscilloscope with the TekExpress PCI Express
automation software. This document provides a list of test equipment, connection
diagrams, and procedures per the PCI Express Architecture PHY Test Specification
Revision 4.0. Following are the five tests which are required for Gen4 CEM Tx.

agbrwnbE
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Add-in Card Transmitter Signal Quality Test for 16 GT/s
Add-in Card Transmitter Preset Test for 16 GT/s
Add-in Card Transmitter Pulse Width Jitter Test for 16 GT/s
System Board Transmitter Signal Quality Test for 16 GT/s

System Board Transmitter Preset Test for 16 GT/s
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2. Probe Support

Tektronix supports both SMA (direct) probes and Differential probes for PCI Express
Gen4 Transmitter testing. Add-In Cards require only a Data signal and Systems
require both Data and Clock signal for Transmitter testing, so the probe configuration
is different between Add-In Cards and Systems.

Refer to the table below for recommended scope and probe configurations:

DUT Type Probe Type Scope Model Note

MSO/DPQO72504DX Use the alternate channel on the
MSO/DPQO73304DX scope

Add-In Card/ Non- | 2 x SMA Probe DPO73304SX Ex. Chl and Ch3 or Ch2 and Ch4
Root MSO/DPO72504DX
1 x Differential MSO/DPQO73304DX
Probe DPO73304SX

Use the Master unit TekConnect
channels for Data signal and
DPS73308SX Extension unit TekConnect
System/Host/Root | 4 X SMA Probe DPS75004SX channels for Clock signal

MSO/DPO72504DX Use the alternate channel on the
2 x Differential MSO/DPO73304DX scope
Probe DPO73304SX Ex. Chl and Ch3 or Ch2 and Ch4

Tektronix Probe P/N:
« SMA Probe: TCA-SMA-292D
- Differential Probe: P7625 or P7633

3. CONNECTION DIAGRAM

This section provides connection diagrams for all Tx tests as descripted in the PCI
Express Architecture PHY Test Specification executed with a Tektronix oscilloscope
and manually toggling the DUT through the compliance mode patterns.

Tektronix Copyright © 6
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3.1 Tx Signal Quality Test for Add-In-Card — DUT Toggle in Manual Mode

CEM-Gen4-Add-In-Card for Signal Quality Tests with DUT Toggle Manual Mode
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'CBB Tx LaneX -> 1 ft SMP Cable -> “Variable ISI Pair#’ -> SMP/SMA Adaptor -> 1m SMA Cable -> Oscilloscope

“Variable 1S Pair#’ (typically ISI Pair 16) is the one which gets close to “CBB IS| Loss (Target) of 10.3 dB”

Figure 1 Tx Signal Quality Test for Add-In-Card — DUT Toggle in Manual Mode

LEGEND
2.5" SMP-SMA Cable connected with SMA-SMA 1 Meter Phase Matched Cable from "Variable ISI
Pair#16" P and N to Oscilloscope CHI1 and CH3

12" SMP-SMP Cable from Gen4 CBB Rev2 TX Lane0 to "Variable ISI Pair#16" P and N

12" SMP-SMP Cable from J5/J85 on the Gend CBB Rev2 to RX Lane0 P and N

@\ Brd Ref Clk or External Ref Clk Switch - Ensure it is set towards 'Brd Ref Clk' side for TX Tests
e % CMTS Pulse button - Compliance Mode Toggle Switch

Note: Variable ISI pair#16 is nominal, but to ensure correct loss follow the VNA based measurements described
in the test fixture characterization
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3.2 Tx Preset / Pulse Width Jitter Test for Add-In-Card — DUT Toggle in Manual Mode
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Figure 2 Tx Preset / Pulse Width Jitter Test for Add-In-Card — DUT Toggle in Manual Mode

LEGEND

2.5" SMP-SMA Cable connected with SMA-SMA 1 Meter Phase Matched Cable from Gen4 CBB Rev2
TX Lane0 P and N connected to Oscilloscope CH1 and CH3

12" SMP-SMP Cable from J5/J85 on the Gend CBB Rev2 to RX Lane0 P and N
@\ Brd Ref Clk or External Ref Clk Switch - Ensure it is set towards 'Brd Ref Clk' side for TX Tests

S E CMTS Pulse button - Compliance Mode Toggle Switch
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3.3 Tx Signal Quality Test for System-Board — DUT Toggle in Manual Mode
CEM-Gen4-System-Board for Signal Quality Tests with DUT Toggle Manual Mode
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'CLB Tx LaneX -> 1 ft SMP Cable -> “Variable IS| Pair#" -> SMP/SMA Adaptor -> 1m SMA Cable -> Oscilloscope

“Variable IS| Pair#" (typically IS| Pair 0) is the one which gets close to “CLB ISI Loss (Target) of 2 dB”

Figure 3 Tx Signal Quality Test for System-Board — DUT Toggle in Manual Mode

LEGEND

12" SMP-SMP Cable from Gen4 CLB Rev2 TX Lane0 P and N to "Variable ISI Pair#0" P and N

2.5" SMP-SMA Cable connected with SMA-SMA 1 Meter Phase Matched Cable from "Variable ISI
Pair#0" P and N connected to Oscilloscope CHI1 and CH3

SMA-SMP 1 Meter Cable from Gend CLB Rev2 Ref Clk P and N to Oscilloscope CH2 and CH4

12" SMP-SMP Cable from J5/J85 on the CBB Rev2 to RX Lane0 P and N

Note: Variable ISI pair#0 is nominal, but to ensure correct loss follow the VNA based measurements described
in the test fixture characterization
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3.4 Tx Preset Test for System-Board — DUT Toggle in Manual Mode
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Figure 4 Tx Preset Test for System-Board — DUT Toggle in Manual Mode

LEGEND

2.5" SMP-SMA Cable connected with SMA-SMA 1 Meter Phase Matched Cable from Gend CLB Rev2
TX Lane0 P and N to Oscilloscope CH1 and CH3

SMA-SMP 1 Meter Cable from Gen4 CLB Rev2 Ref Clk P and N to Oscilloscope CH2 and CH4

— ] 2" SNMP-SMP Cable from J5/J85 on the CBB Rev2 to RX Lane0 P and N

Tektronix Copyright © 10
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3.5 Tx Signal Quality Test for Add-In-Card — DUT Toggle Automation

CEM-Gen4-Add-In-Card for Signal Quality Tests with DUT Toggle Automation
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'CBB Tx LaneX -> 1 ft SMP Cable > “Variable IS| Pair# -> SMP/SMA Adaptor -> 1m SMA Cable -> Oscilloscope

“Variable ISI Pair#" (typically ISI Pair 16) is the one which gets close to “CBB IS| Loss (Target) of 10.3 dB”

Figure 5 Tx Signal Quality Test for Add-In-Card — DUT Toggle Automation

LEGEND
2.5" SMP-SMA Cable connected with SMA-SMA 1 Meter Phase Matched Cable from "Variable ISI
Pair#16" P and N to Oscilloscope CH1 and CH3

— 12" SMP-SMP Cable from Gen4 CBB Rev2 TX Lane0 to "Variable ISI Pair#16" P and N
s SMA-SMP 1 Meter Cable from AWG/AFG on the Gen4 CBB Rev2 to RX Lane0 P and N

Note:
If you are using AFG for DUT toggle automation, DC blocks are optional. They are not required for AWG.

Gz) Brd Ref Clk or External Ref Clk Switch - Ensure it 1s set towards 'Brd Ref Clk' side for TX Tests

< CMTS Pulse button - Compliance Mode Toggle Switch

Note: Variable ISI pair#16 is nominal, but to ensure correct loss follow the VNA based measurements described
in the test fixture characterization
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3.6 Tx Preset / Pulse Width Jitter Test for Add-In-Card — DUT Toggle Automation
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Figure 6 Tx Preset / Pulse Width Jitter Test for Add-In-Card — DUT Toggle Automation
LEGEND
2.5" SMP-SMA Cable connected with SMA-SMA 1 Meter Phase Matched Cable from Gen4 CBB Rev2
TX Lane0 P and N connected to Oscilloscope CH1 and CH3
s SMA-SMP 1 Meter Cable from AWG/AFG on the Gen4 CBB Rev2 to RX Lane0 P and N
Note:
If you are using AFG for DUT toggle automation, DC blocks are optional. They are not required for AWG.
@\ Brd Ref Clk or External Ref Clk Switch - Ensure it is set towards 'Brd Ref CIk' side for TX Tests
(e CMTS Pulse button - Compliance Mode Toggle Switch
1
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3.7 Tx Signal Quality Test for System-Board — DUT Toggle Automation

USB AFG or
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co000000
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Adapters

With Automated DUT control (AFG/AWG)
( 1
SMA-to-SMP
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'CLB Tx LaneX -> 1 ft SMP Cable -> “Variable ISI Pair#’ -> SMP/SMA Adaptor -> 1m SMA Cable -> Oscilloscope
“Variable S| Pair#’ (typically ISI Pair 0) is the one which gets close to “CLB IS| Loss (Target) of 2 dB”

Figure 7 Signal Quality Test for System-Board — DUT Toggle Automation

LEGEND
12" SMP-SMP Cable from Gend CLB Rev2 TX Lane0 P and N to "Variable ISI Pair#0" P and N

2.5" SMP-SMA Cable comnected with SMA-SMA 1 Meter Phase Matched Cable from "Variable ISI
Pair#0" P and N connected to Oscilloscope CH1 and CH3

SMA-SMP 1 Meter Cable from Gen4 CLB Rev2 Ref Clk P and N to Oscilloscope CH2 and CH4
s SMA-SMP 1 Meter Cable from AWG/AFG on the Gen4 CLB Rev2 to RX Lane0 P and N

Note:
If you are using AFG for DUT toggle automation, DC blocks are optional. They are not required for AWG.

Note: Variable ISI pair#0 is nominal, but to ensure correct loss follow the VNA based measurements described
in the test fixture characterization

|
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3.8 Tx Preset Test for System-Board — DUT Toggle Automation

= ' =5
EEW{ O|®ococoo
8 D) (828 USB Mex 22SS o%
me  flo|S55,8888
| .| :g CeOClsooo
o oo o
= = ° % ® ©
CH1 — CH2
BNC-to-SMA |
L Adapters
—J With Automated DUT control (AFG/AWG)
SMA-to-SMP
\ 1 Meter

== |

Note: Direction of e
the signal

Figure 8 Tx Preset Test for System-Board — DUT Toggle Automation

LEGEND

2.5" SMP-SMA Cable connected with SMA-SMA 1 Meter Phase Matched Cable from Gen4 CLB Rev2
TX LaneO P and N to Oscilloscope CHI and CH3

SMA-SMP 1 Meter Cable from Gen4 CLB Rev2 Ref Clk P and N to Oscilloscope CH2 and CH4
s SMA-SMP 1 Meter Cable from AWG/AFG on the Gend CLB Rev2 to RX Lane0 P and N

Note:
If you are using AFG for DUT toggle automation, DC blocks are optional. They are not required for AWG.

|
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4. Tests

Tektronix' PCIE Gen4 TX CEM MOI

Following are the five tests that are recommended for Gen4 CEM Tx.

oOkrowhE

Add-In-Card Transmitter Signal Quality Test for 16 GT/s
Add-In-Card Transmitter Preset Test for 16 GT/s
Add-In-Card Transmitter Pulse Width Jitter Test for 16 GT/s
System-Board Transmitter Signal Quality Test for 16 GT/s
System-Board Transmitter Preset Test for 16 GT/s

4.1 Add-In-Card Transmitter Signal Quality Test for 16GT/s

This is referred to as “Add-In-Card Transmitter Electrical Compliance Test for 16.0
GT/s” in PCI Express® Architecture PHY Test Specification Revision 4.0, Version 0.9.
This test is run on all card electromechanical (CEM) form factor add-in cards. This test
verifies the Tx signal of the system at 16 GT/s meets the minimum eye diagram
requirements with at least one Tx equalization preset.

1. Insert the Add-In Card under test into a compliance base board (CBB) 4.0 without

power.

2. Terminate all Tx lanes with 50-ohm terminations except the lane under test.

w

Launch TekExpress PCI Express Application from TekScope - Analyze menu.

4. Select the configuration in the application as per the figure below.

/. TekExpress PCI Express - (Untitled

DUTID [DUTOO1

‘ @ Slot Number

= Acquire live waveforms

Siresios Complance | v

Device Type Version

Specification

Use pre-recorded waveform files

CEM

Addn-Card |¥|  Gend-40 [¥

Device Praofile

Data Rates
[ 2560

[ 5Gois
[ 8Gois

I+ 16 Gbis

Transmitter Equalization LinkAnalysis

Setup

Selected Presets for Signal Quality
P0.F01.F02.F03.F04,F05,FOE,F07, P08, FOS,F10

Meas Limits

[ Automated DUT Control @

Signal Validation
|Pr0mpt me if Signal Check Fails ‘ A ‘

Figure 9 TekExpress PCI Express Add-In-Card Signal Quality Test Selection 1

Tektronix Copyright ©
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5. Go to Test Selection panel and observe that Signal Test of 16Gbps are selected. By
default, ‘Uncorrelated PWJ TJ @E-12 Gen4’ test is in unchecked state as physical
connections are different and the procedure is explained in another section.

_%TekExpress PCI .. n g oo

CEM : Add-In-Card : Gend - 4.0

Signal Test
|2 Test Selection = Preset Test

E-W] 16G0ps
Unit Interval Gen4
Mask Hits(All Bits) Gend.
Composit Eye Height Gend
Transition Eye Diagram Gen4
Mon Transition Eye Diagram Gend
~{+] Min Eye Width Gena
Min Time Between Crossovers Gend
-[+] T @E-12 Gend
~{] Dj_dd Gen4
~[+] RIRMS) Gend
~[v] Peak to Peak Jitter Gen4
~{v] Extrapalated Eye Height Gend
I:‘ Uncorrelated PWJ TI@E-12 Gen4d

Test Description

Please select atest name to view its
description

Figure 10 TekExpress PCI Express Add-In-Card Signal Quality Test Selection 2

6. Go to Acquisition panel and set the source of Lane0 Date+ to CH1 and Data- to
CH3. Set the No of Acquisitions to ‘3’ as we need to capture three 2.0M Ul (Gen4
Compliance Pattern) differential waveforms for every Tx EQ Preset.

X
_V'gTekExpress PCI Expre n @O

CEM : Add-In-Card : Gend - 4.0
J Bk Lanes:0

Lane Source
| Test Selection Datal+  ©HI

Datal- CH3

T @ Acquisitions
Configuration

Acguisition
» LaneD: 16Ghps PO Acguisition

Lanel : 16Gbps P01 Acquisition

Lanel : 18Ghps PO2 Acquisition
| 5 | Preferences Laned: 16Gkps PO3 Acquisition
Lanel: 16Ghps P04 Acquisition
LaneD : 16Gbps FOS Acquisition
Lanel : 16Ghps POB Acquisition
Lanel: 168Ghps PO7 Acquisition
Lanel: 16Ghps P08 Acquisition
Lanel : 16Gbps FOS Acquisition
Lanel : 16Gbps P10 Acquisition

Acquire Options MNo. OfAcquisitions (Gend)

= Acquire All Wavefarms Befare Analysiz EIE‘

Acquire Only - Do Mot Analyze

Save Options

Save Only Analyzed Waveform | v |

Figure 11 TekExpress PCI Express Add-In-Card Signal Quality Test Acquisitions

|
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7. For the Tx Signal Quality Test for Add-In-Card in automated procedure we are using
TekExpress PCI Express with automated DUT toggle option using AWG7122C.
User can use AFG/AWG/GRL PCIE Controller for automated DUT toggle option.
Refer the ‘Appendix Section#5.3.1° for manual DUT toggle option.

8. Go to Configuration panel and select the ‘Signal Source for DUT Automation’
[AWG7122 in this case] and select the check box ‘Automated DUT antrol’.

*

SigTest Mode @Comphance OUserDeﬂned @

Glaobal Settings

Instuments Detected

Instrurnent

RF Switch Do not use Gl

Real Time Scope DPOT33040 { GPIBA:: 12 INSTR )
Signal Source for DUT Automation  Fatra e tIREn N S
R T

Configuration

|/ Automated DUT Control i

Record Length Sample Rate
256b/s 2.5 25 G5/

BGibis 10 50 ol

8Gb/s 10 50 G5/
1EGhAs 125 100 GS/s

Sig Walidation Threshold 200 e Trigger Type | Auto
[Gen3/Gend]

Sigtest Configuration

Ready |

Figure 12 TekExpress PCI Express Add-In-Card Signal Quality Test Configuration

9. Click on SigTest configuration ‘Setup’ and observe the SigTest version and
templates used for this test.

Sigtest Configuration

C:\Program Files (x86)\SigTest_4.0.42\SigTest ex: ( Browse |
) . . ..a -
C:\Program Files (x86)\SigTest_4.0.42\SigTest.ex:

).42\templates\PCIE_4_0_CARD\PCle_4_16G_CEM.dat {{ Bre
2templates\PCIE_4_0_CARD\PCIE_4_16GB_BASE.da{ |\ Brows:

Figure 13 TekExpress PCI Express Add-In-Card Signal Quality Test SigTest Configuration

|
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10. Click on to run the test.

11. Make the connection as per section#3.5 (Figure 5 Tx Signal Quality Test for Add-
In-Card — DUT Toggle Automation) and verify that it as per the connection diagram
that is prompted by application up during the run, Power ON the DUT and click OK
to continue.

12. Observe that the DUT will be toggled automatically from Genl to Gen4 Preset PO
And will start acquisition, observe that Package model embedded on the scope

(refpkg_rootcomplex_5db_thru.s4p) gets applied and three waveforms of each

preset are saved.

Position €}

V»’;’TekExpress PClIExpress - (Untitled)*
50.0%

o
0170719130815
01/07/181308:21

W 50.5mV Offset:3.45mV 500 By:25.0G (777D 50.5mV 1.25ns  -6.25ns 6.26ns | @ S 9.09mv 12.5ps/div 100GSls 10.0psipt
@D 50.5mV Off 500 ;250G 21T 79.88mV -6.25ns 6.25ns Sample 1 010713120877
T 79.86mV Sus acas RL:AZ.5M 01/07/19 130827 : Setting up seape for acquistion
0107418 1303:27 - Perfor
T 505mV 1.25ns  -6.25ns 6.25ns an  January 07, 2019 3:09:55 01,0713 130334 : Compl
e == - 0107413130337 - Wi
/0713 1208:37 | Packa i refpkq_rocteomples_Sdb_thnufit
01/07/131303:38 el
Math Setup - Math 1 01/07/19 130838
01/07/131303:38
- - 01,/07/13 130340
Math 1= ‘Aer\tZ[EHT-EHS] eq 01/07/19 130%49
01,0713 130352 File: 3

01/07/13 130352 C
Math2 Display Vertical Contral Ch1-Ch2 -C <«
s Math1 Position Lahel Q G
40.0mdiv

Ch1-Ch3  Chd '+ Auto Seroll

79.88mV ¥

- * Logic properties Ch1'Ch2
|/ Autoscale

Figure 14 TekExpress PCI Express Add-In-Card Signal Quality Test applying package model

13. All acquired waveforms will be processed with SigTest using the
“PCle_4 16G_CEM.dat” template file which performs CTLE optimization. If all
Tx EQ presets fail with this approach, you can configure the SigTest Setup (step
#9) to run each CTLE individually using the “PCle 4 16G_CEM_CTLE 6dB.dat
through PCle 4 16G_CEM_CTLE 12dB.dat” template files. A passing result
with either case is allowed per the PCI Express Architecture PHY Test
specification.

|
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] soue
[ souse]
-] I

Load and Verify Data File Select Preset Test ¥
[ =

PCIE_3 0_CARD App Settings and Debug Mode

iz 2

C:4Program Files (868G i0T est_4.0 42%templa|

Viarst e Vioret Imer
Tireiion Eres. || Transition Eres. | Histoaram

Running... |

Figure 15 TekExpress PCI Express Add-In-Card Signal Quality Test SigTest Analysis

14. Observe the test results in TekExpress Results panel and once all the results are
updated a test report will be generated. Additional information is provided beyond
the compliance test criteria of passing the Min Eye Width and Extrapolated Eye
Height measurements.

02/03/19 23:59:41 : Compare limit 26.145 >= 24 75 : Result:Pass
02/03/19 23:59:42 : Margin of resutt is : L:1.335ps
02/03/19 23:59:42 : Populating resufts for Min Time Between Crossovers Gend
02/03/19 23:59:42 : Populating results for T) @ E-12 Gen4
02/03/19 23:59:42 : Populating results for Dj_dd Gen4
:55:43 : Populating resutts for RJ{RMS) Gend
: Populating results for Peak to Peak Jitter Gend.
: Populating results for BExtrapolated Eye Height Gend
: Compare limit 21.445 >= 23 : Result:Fail
: Margin of result is : L:-1.555mV
: Analysis completed for 16Gbps P04 for lane Lane0
: Populating results for Unit Interval Gend
: Populating results for Mask Hits{Al Bits) Gend
: Populating results for Composit Eye Height Gend

: Populating results for Transition Eye Diagram Gend

: Populating results for Non Transition Eye Diagram Gend
: Populating results for Min Eye Width Gend
: Compare limit 26.110 2= 24.75 : Result:Pass
- Margin of resutt is : L:1.360ps
: Populating resutts for Min Time Between Crossovers Gend
: Populating resutts for T @ E-12 Gend
: Populating resutts for Dj_dd Gend
: Populating resutts for RJ(RMS) Gend
: Populating resutts for Peak to Peal Jitter Gend
: Populating resutts for Bdrapolated Eye Height Gend
: Compare limit 22.375 »= 23 : Result:Fai
: Margin of result is : L-0.625mV
Test execution completed

Figure 16 TekExpress PCI Express Add-In-Card Signal Quality Test Status

|
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2
P

G
! [|Signal Tests F‘re‘;i?#esl

A | = Lane0

Unit Interval Gend Mean Unit 16Gbps P04 Informative 62500 ps
Interval R1
Mask Hits{All Bits) Gen4 Mask Hits 16Gbps P04 Informative  Result
R1 Unavailable
Composit Eye Height Gend | Composit 16Gbps P04 Informative  Result N
Eye Height Unavailable
R1

Transition Eye Diagram Min 16Gbps P04 | Informative  42.097 mV
Gend Transition
Eye Height

R1
Transition Eye Diagram Min 16Gbps P04 Informative  -152.640 mV | N.A
Gend Transition

Voltage R1
Transition Eye Diagram Max 16Gbps P04 Informative 153997 mV | N.A
Gend Transition

Voltage R1
Transition Eye Diagram Min 16Gbps P04 | Informative  -2.366 mV NA
Gend Transition

Top Margin

R1

Transition Eye Diagram Min 16Gbps P04 | Informative  1.537 mV
Gend Transition
Bottom
Margin R1

Transition Eye Diagram Transition 16Gbps P04 Informative  Result NA
Gend Eve Mask Unavailable

Figure 17 TekExpress PCI Express Add-In-Card Signal Quality Test Results
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Fie Edt view Windew Help

LB

®e|@@[=]- |50 e | Tools ~ Sign | Comment
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5203611 23) A0 (oSl | Probed Sorml arber |
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Figure 18 TekExpress PCI Express Add-In-Card Signal Quality Test Report

15.0nce test report is generated you can save the Test Session in TekExpress, Options
—> Save Test Setup - Tek _Gend4_AIC_SQ_MOI (Example of session name). The
saved data can be found in the location X:\PCI
Express\Tek _Gen4 AIC_SQ _MONDUTO001.

-\gTekExpres (v | @Oe

[E=N ECR =5

@©v| | » Computer » Local Disk (%) » PCIExpress » Tek_Gend AIC_SQ_MOL » DUTOOL » v [+ ]| search oo |

COrganize = Include in library = Share with = Burn Mew folder §== = [ @

Figure 19 TekExpress PCI Express Add-In-Card Signal Quality Test Session Saved

Tektronix Copyright © 20



Tektronix' PCIE Gen4 TX CEM MOI

4.2 Add-In-Card Transmitter Preset Test for 16 GT/s

This is referred as “Add-In-Card Transmitter Preset Test for 16.0 GT/ s” in PCI
Express® Architecture PHY Test Specification Revision 4.0. This test is run on all card
electromechanical form factor add-in cards that operate at 16.0 GT/s. The test verifies
that the add-in card produces the correct transmitter equalization values for each preset

In the set of 11 presets.

1. Insert the Add-In Card under test into a compliance base board (CBB) without
power. A CBB revision 4.0 must be used at all data rates if 16 GT/s is supported.

2. Terminate all Tx lanes with 50-ohm terminations except the lane under test.
3. Launch TekExpress PCI Express Application from TekScope = Analyze menu.
4. Select the configuration in the application as per the figure below.

. TekExpress PCI Express -

DUTID [DUTO0! | (®  siothumper 01

= Acquire live waveforms

SigTestods Complance |7

Device Type
|Add-In-Card

Use pre-recorded waveform files

Specification
|CEM

\ersion
|Gend - 4.0

M M M

Device Profile

Data Rates
[T 25605

LinkAnalysis

Sep

Transmitter Equalization

[ 5Gbis
[T sGbis
Selected Presets for Signal Quality
16 Gbis G P0,P01,P02,P03,P04,POS,POG,PO7 PO, POS. P10

SS(C
S38C

Meas Limits

[ Automated DUT Control @

Signal Validation

On ») Off

Multi-Lane S

Selected Lanes a

LO

|Prompt me if Signal Check Fails | v |

Figure 20 TekExpress PCI Express Add-In-Card Preset Test
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5. Go to Test Selection panel and uncheck all the “Signal Tests’ in the 16Gbps tree
node in the ‘Signal Test’ tab, then go to ‘Gen4 Preset Test’ tab and click on ‘Select
All’ so that all the presets get selected.

Vi

CEM : Add-In-Card : Gend - 4.0

p—— fesstead)  (seleaal)
AT @TestSeledioﬂ Preset Test

e+ ] 16Gbps
~{_] UnitInterval Gena
{ ] mask Hits(All Bits) Gend
{ ] Composit Eye Height Gen4
D Transition Eye Diagram Gend
= D Mon Transition Eye Diagram Gend
~{_] Min Eye Width Gen4
-{_] Min Time Between Crossovers Gend
-] TJ@E-12 Gen4
~{_] Dj_dd Gen4
-{_] RI(RMS) Gend
-{_] Peakto Peak Jitter Gend.
{ ] Exrapolated Eye Height Gen4
D Uncorrelated PWJ TI@E-12 Gend

Test Description

The Extrapolated eye heightin the data set

Figure 21 TekExpress PCI Express Add-In-Card Preset Test Selection 1

CEM : Add-In-Card : Gend - 40

y Gend
R Signal Test
@ Test Selection Preset Test
3

_

Selected Lanes
Lo

Figure 22 TekExpress PCI Express Add-In-Card Preset Test Selection 2
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6. Go to Acquisition panel and set the source of Lane0 Date+ to CH1 and Data- to
CH3. By default, one differential waveforms for every Tx EQ Preset is captured and
saved by TekExpress.

V@TekExpress PCI Express

CEM : Add-In-Card : Gend - 4.0
o e
Lane Source

Test Selection Datal+  CHI

Datal- CH3
@ Acquisitions
Acquisition

Confi 0 » Laned: 16Ghps PO Acquisition
oMU Lanel: 16Gbps PO1 Acguisition

Lane0 : 16Gbps P02 Acguisition
B Preferences Lane0 : 16Ghps P03 Acquisition
Lanel : 16Ghps P04 Acguisition
Lanel : 16Ghps P05 Acguisition
Lanel : 16Gbps PO6 Acquisition
Lanel: 16Gbps POT Acguisition
Lanel : 16Gbps POS Acguisition
Lanel: 16Gbps PO9 Acguisition
Lanel: 16Gbps P10 Acguisition

Acquire Options Mo, OfAcquisitions (Gend)
= Acquire All Waveforms Before Analysis

Acquirs Only - Do Not Analyze

Save Options

Save Only Analyzed Waveform

Figure 23 TekExpress PCI Express Add-In-Card Preset Test Acquisitions

7. For the Tx Preset Test for Add-In-Card in automated procedure we are using
TekExpress PCI Express with automated DUT toggle option using AWG7122C.
User can use AFG/AWG/GRL PCIE Controller for automated DUT toggle option.
Refer the ‘Appendix Section#5.3.2” for manual DUT toggle option.

8. Go to Configuration panel and select the ‘Signal Source for DUT Automation’
[AWG7122 in this case] and select the check box ‘Automated DUT Control’.

v/gTekExpress PCI| Express

| DUT SigTestMode = Compliance User Defined

Test Selection

Instiuments Detected
Acquisitions RF Switch Do not use
DPO73304D ( GPIBS:: 12 INSTR )
I <7 122C { GPIB1 21 NS TR )

— @ Configuration

Signial £ e for DUT Automation
Preferences
|+ Autamated DUT Contral é

Record Length Sample Aate
25Gb/s 25 25

AGh/s 10 a0

bl
bl

8Gb/s 10 i 50
] 100 GS/s

16Gbys 12.5

Sig Validation Threshold 200 my Trigger Tupe
iGen3/Gend]

Sigtest Configuration

Figure 24 TekExpress PCI Express Add-In-Card Preset Test Configuration
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9. Click on SigTest configuration ‘Setup’ and observe the SigTest version used for
this test.

Sigtest Configuration
Exe Configuration

Figure 25 TekExpress PCI Express Add-In-Card Preset Test SigTest Configuration

10. Click on to run the test.

11. Make the connection as per section#3.6 (Figure 6 Tx Preset / Pulse Width Jitter Test
for Add-In-Card — DUT Toggle Automation) and verify that it as per the connection
diagram that is prompted by application up during the run, Power ON the DUT and
click OK to continue.

12. Observe that the DUT will be toggled automatically from Genl to Gen4 Preset PO

And will start the acquisition, observe that Package model is NOT embedded on the
scope and the waveforms of each preset are saved.

<k | Math iities | Help

" /. TekExpress PCI Expres: . @eo
! | i Fooh \ o !
{IaY \ bk \ | | Setup

1o I \\I\\ oo it
bl nw\y‘\r ‘
A 1 \I‘l““l| “‘ ' | W | [ 0117719 094410
| \ | BATA3 034410
MA7AI 024411
N/17713034428
017719094430
017713034533
0IA7A3 034650
MA7A3024650
/17713024650
/1771303465
017713094658
BIATA3 034653
MATAS 02470
MA7A3 024708
073034711
NA7N3 08472
073 034727
01/

]

01/17/13 09.47:33

01/17/13 09.47:33

01/17/19 03.47:33

047713034739

/1713 03.47.41

01/17/13 09.47.41

01/17/13 09.47:44 icth to E dge Tiigger
01/17/19 03:47.51

0A719 094753

) G Custom MATLAB Functions. | ¥ |

Scale —— —
98.71mV -

|/ Autoscale

Figure 26 TekExpress PCI Express Add-In-Card Preset Test NO package model applied

-
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13 After acquiring of all the waveforms, they will be post-processed using SigTest.

Fie | Edit Trig_| Disp re | Wask | ith - Tek

0 preset Values

SlDifeenial |

Sr\iPreselmfins Emwss — - Position
Dt Fieflez amme Leza FullSwing 0

Factor

S:Presetwims\\D UTO01_16G_Ln00_PO4_d_Dift_R1_PRESET1 wfm
S:3WPresetwims\AD UTO01_16G_Ln00_PO1_d_Diff_R1_PRESET1.wfm
5:\\Presetwims\\DUITO0T_16G_Ln00_PO_d_Diff A1_PRESET!.wim| [EIBIINN 01717719 085243 Completed acauisiion or 153bps FOB
5:3\Presetwims\ADUTO01_1BG_Ln00_P09_d_Diff_ R1_PRESET1 wfm | 01/17/19 09:52:49 : Toggling the DUT to 16Gbps P03 signal
S Presetnims\\DLIT00_166_Ln00_PUS_d_Difl_A1_PRESETT win ( T Da s s AU ! etohe DS

SN Presabnime D UT00T_166_Lnd0_PO7_d_Dift 71_PRESETT wim | Results )| | 01/17/13 0352455  Paiforing utoset

it 01/17/13 035301 : Completed aulosel pracedure
54 \Presetnims\ \DUTOT_166_Ln0d_PO5_d_Dift R1_PRESET! wim i T e e e e anc)
5 \Presetnims\DUTO01_166_Ln0d_POE_d_Diff_A1_PRESET! wim 01/17/13 035303  Executing Trigger

10000

SWPresetwime\\DUT 00 _166_Ln00_PO3_d_Dift_R1_PRESET1.wim clnle 017719 09 53['5 Auto Trigger mods switching Width to Edge Trigger
i e it e 313 Trigger compleled

S A\Presetnfms\\DUITOOT_166_Ln00_POZ Caling Paitem validation

Pattern validation status: tue

Seape setup campleted

Completed acquisition for 16Gbps P03

Toggiing the DUT to 16Gbps P10 signal
5 Starled acauision for 16Gbps P10
Bioadoom_Gend_PCle_EIEDS_WavefomiPD_Cha wh Selting up scope for acuisition
el e B L Petforming Aulost

Campleted autoset procedute
Bppying M ath completed for Lane

Bil  Bioadcom Gend PCie EIEDS WavefomPD_Chi wim} -B owse 43 Eecutng Tigoes

wio Trigger made switching Widih to Edge Trigger

Trigger completed
Load and Veiify Data File Select Preset Test ¥ Eaﬁlevg Paﬂepm validation

Pattetn validation status: te
Scoape setup complete:

Completed acquistion for 16Gbps P10
LrieliapReakioie Starling Preset Test for lane LaneD

[ Do ( ) ) PCIE_3. 8GB_BASE |

| 9B7my
_ —_——
v

WerstHion) Wer Jer con e | e | 2o Fiter
Tramstonges. || Temtenkes | Heeamn || At (i) Pt |
T

Figure 27 TekExpress PCI Express Add-In-Card Preset Test Analysis

14.  Observe the test results in TekExpress Results panel and once all the results are
updated a test report will be generated.

0141719 09.55:30 : Populating results for preset :POG Gend
01/17/1903:55:30 : PreShoaot : 2.297 dB
01/17/190%55:30 : DeEmphasis : 0.000 dB
01/17/190955:30 : Vb : 704.737 mv

MA7/190955:30 : Pass/Fai Result : Pass

0141719 09.55:30 : Populating results for preset P07 Gend
01/17/1909:55:30 : PreShoot : 2.885 dB
01/17/190955:31 : DeEmphasis : -5.416 dB
01/A17/190955:31 : ¥b: 407.219 my

MA7A1909558:31 : Pass/Fai Result : Pass

0141719 09.55:31 : Populating results for preset :POS Gend
01/17/190955:31 : PreShoot : 3.532 dB
01/17/190955:31 : DeEmphasis : -3.491 dB
01/417/190355:31 : Vb 471.475 mv

MA7/1909558:31 : Pass/Fai Result : Pass
0141719095532 - Populating results for preset -P0Y Gend
01/17/190355:32 : PreShoot : 3.379 dB
01/17/190955:32 . DeEmphasiz : 0.000 dB
01/17/190955:32: Vb B22.218 mV

01/17/190955:32 : Pass/Fail Result: Pass
0141719095532 : Populating results for preset P10 Gend
01/17/190955:32 : PreShoot : 0.000 dB
01/17/190955:32 : DeEmphasiz : -9.238 dB
01/17/190955:32: Vb 316.932 mV

01/17/190955:32 : Pass/Fail Result: Pass
011719095534 : Completed Preset Test for lane Lanel)
/A17/190955:34 : SigTest anlaysis iz in progress, result wil be updated after analysis...
01719035536 : Test execulion completed.

Completed.

Figure 28 TekExpress PCI Express Add-In-Card Preset Test Status

|
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Gend
Preset Test

2 | = Lane0

PO Gend 480753 mv 0.000 dB -5619dB
P01 Gend 625617 mv 0.000 dB -3331dB
P02 Gend 567.620 mv 0.000 dB -4.176 dB
P03 Gen4 T08.046 mV 0.000 dB -2.256 dB
P04 Gend 918.066 mv 0.000 dB 0.000dB
P05 Gend 759708 mv 1645 dB 0.000 dB
P06 Gend 704737 mv 2297 dB 0.000 dB
P07 Gend 407.219 my 2.885dB -5.416 dB
P03 Gend 471475 mV 3532 dB -3.491dB
P09 Gend 622.218 mv 3379dB 0.000dB
P10 Gend 316932 mv 0.000 dB -9238dB

Completed. |

Figure 29TekExpress PCI Express Add-In-Card Preset Test Results

51 DUTO01_084pof - Adobe Readler |E=H R ==

File Edit View Window Help x

& B Ee B &= [nlwl] - | [§] Tools | Sign | Comment |

TekExpress PCl Express
Add-In-Card Test Report

DUTID DuToot DPOJET Version 1008179
DeielTime 20190117 08,4507 =)
Devics e Scope Serial Number 241041
N POl Express 104 5.25 (DALY) [ SPC. FactorCalioation PASSPASS
TEETET Framework4.9.0.5 FIW Version 1083Buld3
Tost Vol Siglest Compliance Probet Model TCAZZD
Spec Version Gend -40 Probo Seral Nurber NA
) N 3203(Gen1 23) 4042 (Gaw}Sigal
EgEam Tosts 4.0.42 (Gend) Preset Tests T NA
Siol Norrber o1
Overall Test Rosult Pass T NA
Overall Execuiion Time. 0:11:28 Probe4 Model ICAZCD
Probo Serial Number NA
[ Signal Source Model AWGTIZC
“Serial Number BOS0012
DUT COMMENT: DUTOO1

Name: Lane Name: Presho DeEmp Vb Result
PO Gend Lane 0.000 619 480.753 m Pass
P10 Gend Lane( 0.000 9.238 316.932 m! Pass.
POT Gend Lanet 0.000 331 625617 m Pass
P02 Gend Lane( 0.000 4176 567.620 m Pass
P03 Gend Lanet 0.000 225 706.046 m Pass
PO4 Gend Lane 0.000 000 cE 918.086 m Pass
P05 Gend Lanet 1645 000 E 759.706 m Pass
P06 Gend Lanet 2.267 .00 dE 704.737 m Pass
P07 Gend Lane( 2885 416 407.219 m Pass
P08 Gend Lanet 3532 491 471475 m Pass
P09 Gend Lane 3379 000 cE 622.216 m Pass

‘Badk o Summary Table

Figure 30 TekExpress PCI Express Add-In-Card Preset Test Report

15.  Once test report is generated you can save the Test Session in TekExpress,
Options - Save Test Setup - Tek_Gen4_AIC_Preset MOI (Example of session
name). The saved data can be found in the location X:\PClI
Express\Tek_Gen4_AIC_Preset MONDUTO001.

-Vﬁ TekExp v | @ eo

(=8 EoR =<

@O-| | » Computer » Local Disk (¢) » PCIExpress » Tek_Gend AIC_Preset MOI » DUTO0L » v|+:,,|| Search DUTON. |

Organize = Include in library = Share with = Burn Mew folder g= = [ @

Figure 31 TekExpress PCI Express Add-In-Card Preset Test Session Saved

Tektronix Copyright © 26



Tektronix' PCIE Gen4 TX CEM MOI

4.3 Add-In-Card Transmitter Pulse Width lJitter Test for 16 GT/s

This is referred as “Add-In-Card Transmitter Pulse Width Jitter Test at 16 GT/s” in PCI
Express® Architecture PHY Test Specification Revision 4.0. This test is run on all card
electromechanical form factor add-in cards that operate at 16.0 GT/s. This test verifies
that the add-in card produces a Pulse Width Jitter (PWj) below the PCle Base

Specification limit.

1. Insert the Add-In Card under test into a compliance base board (CBB) 4.0 without

power.

2. Terminate all Tx lanes with 50-ohm terminations except the lane under test.
3. Launch TekExpress PCI Express Application from TekScope = Analyze menu.
4. Select the configuration in the application as per the figure below.

/. TekExpress PCI Express -

DUT ID |DUTOOT

()

+ Use pre-recorded waveform files

SigTestode [Complance |

Dievice Type
\Add-In-Card

Slot Number

Acquire live waveforms

Specification
|CEM

Version
|Gend - 4.0

] ] ]

Device Profile
Link Analysis

Data Rates
[T 2560

Transmitter Equalization

[T 5Gbis

[T eacbs

Selected Presets for Signal Quality
/16 Gbis ; PO0,P01,P02,P03,P04,P05,P06,P07,POB.PO9,P10

Meas Limits

On sewp
Multi-Lane S

Selected Lanes a

Lo

Signal Validation

|Prompt me if Signal Check Fails | v |

Figure 32 TekExpress PCI Express Add-In-Card Pulse Width Jitter Test

5. Go to Test Selection panel and select Signal Test of 16Gbps, click on ‘Deselect All’
button which will uncheck all the tests. Now in the 16Gbps tree node select
‘Uncorrelated PWJ TJ @E-12 Gen4’ test.

Tektronix Copyright ©
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CEM : AddHn-Card : Gend - 4.0

- Gend
Signal Test Preset Test

=-[W] 16Gbps
-] UnitInterval Gend
D Mask Hits(All Bits) Gend

] composit Eye Height Gen4
D Transition Eye Diagram Gend
D Mon Transition Eye Diagram Gend
~-[ | Min Eye Width Gend

] Min Time Between Crassovers Gend
-] TJ@E-12 Gend
|| Dj_dd Gend

] RIRMS) Gend
[ ] Peak to Peak Jitter Gen4
D Extrapolated Eye Height Gend
M| Unconelated PWJ TI@E-12 Gend

Test Description

Uncorrelated PWJ TJ@E-12 analysis
window.

Figure 33 TekExpress PCI Express Add-In-Card Pulse Width Jitter Test Selection

6. Go to Acquisition panel and set the source of Lane0 Date+ to CH1 and Data- to
CH3. Set the No of Acquisitions to ‘3’ as we need to capture three 2.0M Ul (Gen4
Compliance Pattern) differential waveforms for the data rate clock pattern.

CEM : Add-In-Card : Gend - 4.0
Lanes:0

Lane  Source |
Datal+ CH1
Datal- CH3

Acguisitions

Acquisition
Iy Laned: 16Ghps Data Clock Acguisition

Acouire Options Mo, OfAcquisitions (Gen4)
®Ar.quire All Waveforms Before Analysis I:Iz‘

OAr.quire Only - Do Not Analyze

Save Options

|Save Only Analyzed Waveform | v |

Figure 34 TekExpress PCI Express Add-In-Card Pulse Width Jitter Test Acquisitions

|
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7. For the Tx Pulse Width Jitter Test for Add-In-Card in automated procedure we are
using TekExpress PCIl Express with automated DUT toggle option using
AWG7122C. User can use AFG/AWG/GRL PCIE Controller for automated DUT
toggle option. Refer the ‘Appendix Section#5.3.3” for manual DUT toggle option.

8. Go to Configuration panel and select the ‘Signal Source for DUT Automation’
[AWG7122 in this case] and select the check box ‘Automated DUT Control’.

(v ]
Ve

SigTest Mode @Cumphanne OuserDeﬁned @

Instruments Detected

RF Switch Do not use
DPO73304D ( GPIBE:: 1 IMSTR )

Instrument
Cantrol

Signal Source For DUT Automation |

2EGh/s

BGb/s

8Gh/s

16Gb/s

Sig Validation Threshold Trigger Type | Auto
1Gen2/Gendl

Sigtest Configuration

Figure 35 TekExpress PCI Express Add-In-Card Pulse Width Jitter Test Configuration

9. Click on SigTest configuration ‘Setup’ and observe the SigTest version and

templates used for this test.
@

C:\Program Files (x86)\SigTest_4.0.42\SigTest ex: |\ Browse |
C:\Program Files (x86)\SigTest_4.0.42\SigTest.ex/ L Br 3

.42\templates\PCIE_4_0_CARD\PCle_4_16G_CEM dat [{ Browse:
|2\templates\PCIE_4_0_CARD\PCIE_4_16GB_BASE dat|{ Browse,

Figure 36 TekExpress PCI Express Add-In-Card Pulse Width Jitter Test SigTest Configuration

10. Click on to run the test.
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11. Make the connection as per section#3.6 (Figure 6 Tx Preset / Pulse Width Jitter Test
for Add-In-Card — DUT Toggle Automation) and verify that it as per the connection
diagram that is prompted by application up during the run, Power ON the DUT and
click OK to continue.

12. Observe that the DUT will be toggled automatically from Gen1 to the 16 GT/s Jitter
Measurement Pattern (Lanes 0/8/16/24 — setting #27 in the 4.0 PCle Base
Specification) and will start the acquisition, observe that Package model is NOT
embedded on the scope and the three waveforms of the Jitter Measurement Pattern

are saved.

mmmmmm

m Math 1= [CH1-GH3
e

N

Matht Position
600mdiv |

Scale
[ 94.35mv )
o Ay Loxpom |
'V Autoscale M

Figure 37 TekExpress PCI Express Add-In-Card Pulse Width Jitter Test NO Package Model Applied

13. After acquiring all waveforms, they will be post-processed with SigTest. The
Template File Technology Folder: PCIE_4 0_CARD and Template File Name:
PCle_4 16GB_BASE.dat

|
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2[Diterential
[K:\PC EspresshTek_Gend_AIC_Pwd_MONDLITOO1:20130117_1

Brawse

Brawse

) [

Load and Yerify Data File Select Preset Test ¥

FLIE_3_0_CARD | £pp Settings and Debug Mode

ET] i

(C:\Program Files [+86]4SigT est_4.0.42\emplal

) il

Warsthion Worst Jitzr
TrnsttionEres | Transitenres | Histogram

]
Figure 38 TekExpress PCI Express Add-In-Card Pulse Width Jitter Test SigTest Analysis

14. Observe the test results in TekExpress Results panel and once all the results are
updated a test report will be generated.

0117419 10:42:20 : Executing Trigger

0117419 10:42:21 : Current wavefarm acquisiion DataClock Gend R1
017419 10:42:23 ¢ Auto Trigger mode switching Width ko Edge Trigger
0117419 10:42:29 : Trigger commpleted

07419 10:42:32 : File saving completed...

0117419 10:42:33 : Current waveform acquisiion DataClock Gend R2
0117419 10:42:38 : File saving completed...

01/17/1310:42:38 : Current waveform acquisition DataClock Gend R3
01/17/1310:42:44 : File saving completed.

01/17/1310:42:44 : Scope setup completed

0117413 10:42:45 : Completed acquisition for 16Gbps D ata Clock

011719 10:42:46 - SigTest anlaysis is in progress, result will be updated after analysis.
011719 10:43:27 - Populating results for Uncorrelated Pl TIEE-12 Gend
0117413 10:43:27 : Compare limit 8.344 <= 125 Result Pass

0117413 10:43:28 : Margin of result is - H:4.156ps

0117413 10:43:28 : Analysis completed for 18Gbpe D ata Clock for lane Laned
01/17/19 10:43:29 : Populating results for Uncorelated Pl TIEE-12 Gend
0117413 10:43:29 : Compare limit 8,002 25 ResultPass

0117413 10:43:30 : Margin of result is . H:4.438ps

0117413 10:43:30 : Analysis completed for 18Gbps D ata Clock for lane Lanel
0117419 10:43:31 : Populating results for Uncorrelated Pl TIEE-12 Gend
MAM171310:43:31 : Compare limit 8.159 <= 125 ; Result Pass

017419 10:43:32 : Margin of result iz : H:4.341ps

0117419 10:43:32 © Analysis completed for 16Gbps D ata Clock for lane Lanel
0117419 10:43:33 : Populating results for Uncorrelated P TIEE-12 Gend
01/17/1910:43:33 : Compare limit 8.168 <= 125 Resul:Pass

0117419 10:43:34 : Margin of result iz : H:4.332ps

0117419 10:43:34 © Test execution completed.

Completed.

Figure 39 TekExpress PCI Express Add-In-Card Pulse Width Jitter Test Status

|
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J | © Laneo

Uncorrelated PWJ TJ@E-
12 Gend

Uncorrelated 16Gbps
PWJTJ@E- Data Clock
12R1

L PWJ TJ@E- Uncorrelated 16Gbps
12 Gen4 Data Clock

Informative 8344 ps

Informative  8.002 ps

1
PWJ TU@E-
12R2

PWJ TJ@E- Uncorrelated 16Gbps

1 Informative
PWJTJ@E- DataClock
12 R3

L 8.159ps NA
12 Gen4

L PWJ TJ@E- Uncorr
12 Gen4 PWJTJ@E- DataClock
12 Mean of
3 Acquisition

lated 16Gbps ) Pass 8.168 ps H:4.332ps

Figure 40 TekExpress PCI Express Add-In-Card Pulse Width Jitter Test Results

—
1 DUT001_095,pdff - Adobe Reader (=8 [E=R ===
Fle Edt View Window Help *
8B 2 ® B 6 & ¢ [yl - (M) Teok | Sign | Comment
TekExpress PCl Express
Add-In-Card Test Report
DuTD U0t DPOJET Version 1008179
DeterTime. 0100117 103828 Scope Nodel DPO73300
Deice Type CEM “Scope Serial Nurmber 241041
"PCl Express:10.4.5.26 (DAILY) SPC, PASSPASS
EEriEm Framework 4905 FIW Version 1083Buld3
Test Mode | Sigtest Compliance Probet Model TCAZ9D
Speo Version G =41 Probe1 Serial Number NA
3203Gent 2340 TCAZED
Test Version
S Tests 4.042 (Gend) Tests Probe? Serial Nurber NA
EEE . Probe3 Mocel ToAZSD
Cierall Execution Time 00506 Probe3 Seial Narber A
Owerall Test Resuit Pass Probot Model TR0
Probed Setial Nurmber NA
AWGTT22C
Nomber 050012
DUT COMMENT: DUT00!

Uncorelaled PWJ Tgﬂ Gent

boasarement | Lano Neme | Data Rate Equization | Measured Value | TestResut | Margin Low Limit Hgh Limit
Unconelaed

PWITUGE-12 | Laned 16Gops DataClock Gend | 8.344 ps omate | NA NA NA
Rt

Unconelated

PWITUGE12 | Laned 16Gbps. DetaClock Gen | 8.002ps wfomative | NA NA NA
rR

Uncorelated

PWITUGE-12 | Laned 16Gbps. DetaClock Gend | 8150 ps omathe | NA NA NA
R

Unconglaied

P NGEZ | Laned 18Gbps. DataClock Gend | 8188 ps Pass H4.3%ps NA 125
Acquisition

COMMENTS. I POl Express Base Spesiication Reusion 40v1.0

"Backio Sumimary Table

Figure 41 TekExpress PCI Express Add-In-Card Pulse Width Jitter Test Report

15.0nce test report is generated you can save the Test Session in TekExpress, Options
—> Save Test Setup = Tek _Gend AIC_PWJ_MOI (Example of session name).
The saved data can be found in the location X:\PClI
Express\Tek_Gen4 AIC_PWJ_MONDUTO001.

-Vﬁ TekExp [y | @ oo

=N Eoll =~

~ | # || seorcn ouTODr 2]

0 @

%v| L. Computer » Local Disk GG) » PCIExpress » Tek_Gend AIC_PWI_MCT » DUTO0L »

Organize » Include in library = Share with = Burn Mew folder 4= =

Figure 42 TekExpress PCI Express Add-In-Card Pulse Width Jitter Test Session Saved
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4.4 System-Board Transmitter Signal Quality Test for 16 GT/s

This is referred as “System Board Transmitter Electrical Compliance Test for 16.0
GT/s” in PCI Express® Architecture PHY Test Specification Revision 4.0. This test is
run on all card electromechanical form factor system boards. This test verifies the Tx
signal of the system at 16 GT/s meets the minimum eye diagram requirements with at
least one Tx equalization preset.

1. Power down the system under test and insert the compliance base board (CLB) 4.0
into the slot for test.

2. Terminate all Tx lanes with 50-ohm terminations except the lane under test.
3. Launch TekExpress PCI Express Application from TekScope = Analyze menu.
4. Select the configuration in the application as per the figure below.

v-‘fﬁTekExpress PCI Express - (U

||
m |1 puT DUTID DUTOO @ Slot Murrber

» Acqguire live waveforms Use pre-recorded waveform files

Sigtestose Compiance | ¥

B Acguisitions Specification Device Type Yarsion
CEM |v| |System-Board |¥v|  |Genda-40 |V
n Configuration

B Preferences Data Rates  Transmitter Equalization LinkAnalysis
I 2560 | Selwp

[~ 5Gbis

r—— B Test Selection

Device Prafile

[ 26bis

Selected Presets for Signal Guality
|7 (rEiE é FO,PO1,POZ,PO3,PO4,FOS,POS,PO7, POS,POS,P10
S5C Meas Limits

2) on of Sewp
Multi-Lane S [ Automated DUT Control @
Selected Lanes i

Signal Validation

Lz |Frompt me if Signal Check Fails | A\ |

Ready. |

Figure 43 TekExpress PCI Express System-Board Signal Quality Test

5. Go to Test Selection panel and make sure all the tests are checked under the 16Gbps
tree node in ‘Signal Test’.
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CEM : System-Board - Gend - 4.0

: cens Gesteas)  (sacan)
Signal Test | precet Test

E-fv] 16Gbps
~[«] Unit Interval Gend
Mask Hits(All Bits) Gend
Composit Eye Height Gen4
Transition Eye Diagram Gend
~[«] Non Transition Eye Diagram Gen4
~{w] Min Eye Width Gend
Min Time Between Crossovers Gend
-[#] T1@E-12 Gena
~[«] Di_dd Gen4
RJ(RIS) Gend
Peak to Peak Jitter Gend
-[+] Extrapolated Eye Height Gen4

Test Description

Please select atestname toview its
description

Figure 44 TekExpress PCI Express System-Board Signal Quality Test Selection

6. Go to Acquisition panel and set the source of Lane0 DATA to CH1 and CLOCK to
CH3. We are using P7625 TriMode probe with tip P76CA-292C for DATA and
P7313-SMA-Differential probe for CLOCK. Set the No of Acquisitions to ‘3’ as we
need to capture three 2.0M Ul (Gen4 Compliance Pattern) differential waveforms
for every Tx EQ Preset.

CEM : System-Board : Gend - 4.0
Lanes:0

Lane Source | |Lane Source
Datal  GHI Clock  CH3

Acguisition

Lanel : 16Ghns PO Acquisition
Lanel : 16Gbps PO1 Acguisition
Lanel : 16Gbps PO2 Acquisition
Lanel : 16Ghps PO3 Acguisition
Lanel : 16Ghps PO4 Acguisition
Lanel : 16Ghps POS Acguisition
Lanel : 16Gbps POB Acquisition
Lanel : 16Gbps POY Acquisition
Lanel : 16Ghps P03 Acguisition
Lanel : 16Ghps POY Acguisition
Lanel : 16Ghps P10 Acguisition

EEEEEEEEREERE

Acguire Options Mo, OfAcguisitions (Gend)
@Ar.quire All Waveforms Before Analysis EEI

Oﬂuquire Only - Do Not Analyze

Save Options

‘Save Only Analyzed Waveform | v |

Figure 45 TekExpress PCI Express System-Board Signal Quality Test Acquisitions

|
Tektronix Copyright © 34



Tektronix' PCIE Gen4 TX CEM MOI
W A

7. For the Tx Signal Quality Test for System-Board in automated procedure we are
using TekExpress PCIl Express with automated DUT toggle option using
AWG7122C. User can use AFG/AWG/GRL PCIE Controller for automated DUT
toggle option. Refer the ‘Appendix Section#5.3.4” for manual DUT toggle option.

8. Go to Configuration panel and select the ‘Signal Source for DUT Automation’
[AWG7122 in this case] and select the check box ‘Automated DUT Control’.

: I-Ix]

SigTest Mode @Cnmp\lance OUserDeﬁned ﬁ

Irstrument
RF Switch Do nok use Bl

Real Time Scope DPO73304D é
Signal Source For DUT Aukomation ?AWG?IZZC (G o

[V/| Automated DUT Control é

Record Length Sample Rate
2.56b/s 25 25 GS¢s

5Gb/s 50 G5/
8Gb/s 30 G5/s
1EGb/s . 100 G5/s

Sig Yalidation Threshald ] Trigger TyRe | Auto
1Ben3/Band]

Sigtest Configuration

Figure 46 TekExpress PCI Express System-Board Signal Quality Test Configuration

9. Click on SigTest configuration ‘Setup’ and observe the SigTest version and
templates used for this test.

C:\Program Files (x86)\SigTest 4.0.45\SigTest exe {{ Browse,
C:\Program Files (x86)\SigTest 4.0.45\SigTest exe |\ Browse.,
[PCIE_4_0_SYS\PCIE_4_16GB_CEM_DUAL_PORT dat [ Browse)

Figure 47 TekExpress PCI Express System-Board Signal Quality Test SigTest Configuration

|
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10. Click on to run the test.

11. Make the connection as per section#3.7 (Figure 7 Signal Quality Test for System-
Board — DUT Toggle Automation) and verify that it as per the connection diagram
that is prompted by application up during the run, Power ON the DUT and click OK
to continue.

12. Observe that the DUT will be toggled automatically from Genl to Gen4 Preset PO
And will start acquisition, observe that Package model embedded on the scope
(refpkg_endpoint_3db_thru.s4p) gets applied and three waveforms of each preset
are saved.

ho

l { | ‘ r\ i J
\'\\ 0 \MW " MH\ M ‘M\ MHH H SIS A T2, ekced
‘ ‘ ‘ | ‘ ‘ ‘ ‘ A7 14:4312
| ‘ 01/17/1914:4312
‘ ‘ ‘ ‘ 1 01/17/1914:4313
‘ 01/17/1914:4313
I\‘ J ‘ “ ‘ ‘ | ‘ 0147419144313
I’ \ “ r iy 01/17/1914:4319
‘ ‘ | L Report: 0117719 14:43.20
d 0117719 14:43.30
MA7/1314:50:40
01/1771914:50:41
01/17/1914:60:41
01/17/1914:50:47

W\)\Vt\f L m \w‘»w\ Il

0117419145049
01717419 145050

Math Setup - Math 1

Math 1 = [ArbFi2(CH1)
014713145151
01717719 14:51:33
Vertical Control 117415145138 Fie s
Math1 Position
1B0mdiv

- ) Ch3 1/ Auto Serall

98.29mY

* * Logic properties.
|/ Autoscale

Figure 48 TekExpress PCI Express System-Board Signal Quality Test applying package model

13. All acquired waveforms will be processed with SigTest using the
“PCIE_4 16GB_CEM_DUAL_PORT.dat” template file which performs CTLE
optimization. If all Tx EQ presets fail with this approach, you can configure the
SigTest Setup (step #9) to run each CTLE individually using the
“PCIE_4_16GB_CEM_DUAL_PORT_CTLE_6dB.dat through
PCIE_4 16GB_CEM_DUAL_PORT_CTLE_ 12dB.dat” template files. A passing
result with either case is allowed per the PCI Express Architecture PHY Test
specification.
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| —— [

Load and Yerify Data Files Select Preset Test ¥
App Settings and Debug Maode

C:\Program Files (+86)55i0T est 4.0.454templat|

Warst Mo Warst Jitter
Tramsition Epes. | Tamstion Bpes. || Histogram

Running...

Figure 49 TekExpress PCI Express System-Board Signal Quality Test SigTest Analysis

14. Observe the test results in TekExpress Results panel and once all the results are
updated a test report will be generated.

02/04/19 01:15:00 : Compare limit 0.000 >= 0 : Result:Pass
02/04/19 01:15:00 : Margin of result is : L:0.000ps
02/04/19 01:15:00 : Populating resutts for Min Time Between Crossovers Gend
02/04/19 01:15:01 : Populating resutts for T) @ E-12 Gend
02/04/19 01:15:01 : Populating resutts for Dj_dd Gen4
02/04/13 D1:15:01 : Populating results for RIAMS) Gend
02/04/19 01:15:02 : Populating resutts for Peak to Peak Jtter Gend
02/04/19 D115:02 : Populating results for Extrapolated Eye Height Gend
02/04/19 01:15:02 : Compare limit 0.000 >= 1 : Result:Fail
Margin of result is - L:-1.000mV
: Analysis completed for 16Gbps P04 for lane Lane(
Populating resutts for Unit Interval Gend
: Populating resutts for Mask Hits(All Bits) Gend
Populating resutts for Composit Eye Height Gen4
: Populating results for Transition Eye Diagram Gend
Populating resutts for Non Transttion Eye Diagram Gend
: Populating results for Min Eye Width Gend
: Compare limit 21.318 : Result:Pass
: Margin of result is : Hips
- Populating resutts for Min Time Between Crossovers Gend
 Populating resuts for TJ @ E-12 Gend
: Populating resutts for Dj_dd Gend
 Populating resuits for RI[RMS) Gend
: Populating resutts for Peak to Peak Jtter Gend
Populating resutts for Extrapolated Eye Height Gend
: Compare limit 31.345 >= 1 : Result:Pass
Margin of result is : L:30.345mV
Test execution completed.

Figure 50 TekExpress PCI Express System-Board Signal Quality Test Status

|
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2
P

G
| ||Signal Tests Pre;:‘-?#est

(=) Lane0

Unit Interval Gen4 Mean Unit 16Gbps P04 | Informative 62500 ps
Interval R1

Mask Hits(All Bits) Gend Mask Hits 16Gbps P04 | Informative | Result
R1 Unavailable
Compaosit Eye Height Gend =~ Compuosit 16Gbps P04 | Informative | Result
Eve Height Unavailable
R1

Transition Eye Diagram Min 16Gbps P04 | Informative | 72.077 mV
Gend Transition
Eye Height
R1
Transition Eye Diagram Win 16Gbps P04 | Informative 162771 mV
Gend Transition
Voltage R1
Transition Eye Diagram Max 16Gbps P04 | Informative  161.845 my
Gend Transition
Voltage R1
Transition Eye Diagram Min 16Gbps P04 | Informative 14574 mV
Gend Transition
Top Margin
R1
Transition Eye Diagram Min 16Gbps P04  Informative  -11.503 mV
Gend Transition
Bottom
Margin R1
Transition Eye Diagram Transition 16Gbps P04 | Informative | Result
Gend Eye Mask Unavailable

Figure 51 TekExpress PCI Express System-Board Signal Quality Test Results
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Figure 52 TekExpress PCI Express System-Board Signal Quality Test Report

15.0nce test report is generated you can save the Test Session in TekExpress, Options
—> Save Test Setup = Tek _Gend4 _SYS SQ_MOI (Example of session name). The
saved data can be found in the location X:\PCI
Express\Tek _Gen4 SYS SQ MONDUTO001.

a @00

[F= B =)

@C)-| . v Computer b Local Disk (£) » PCIExpress b Tek_Gend_SYS_SQUMOT » DUTOOL » [ 42| SearnouTOr 0|

Organize = Include in library « Share with Burn MNew folder = o+ @

Figure 53 TekExpress PCI Express System-Board Signal Quality Test Session Saved
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4.5 System-Board Transmitter Preset Test for 16 GT/s

This is referred as “System Board Transmitter Preset Test for 16.0 GT/s” in PCI
Express® Architecture PHY Test Specification Revision 4.0. This test is run on all card
electromechanical form factor system boards that operate at 16.0 GT/s. The test verifies
that the system board produces the correct transmitter equalization values for each
preset in the set of 11 presets.

1. Power down the system under test and insert the compliance base board (CLB) 4.0
into the slot for test.

2. Terminate all Tx lanes with 50-ohm terminations except the lane under test.
3. Launch TekExpress PCI Express Application from TekScope = Analyze menu.
4. Select the configuration in the application as per the figure below.

v-‘ﬁTekExpress PCIl Express - (Untit

DUTID DUTOm (& siothumper 01

« Acquire live waveforms Use pre-recorded waveform files

SigTotieds | Compiance | v |

Specification Device Type arsion
CEM |v| |[system-Board |¥| [Gend-40 |v|

n Configuration

B Preferences Data Rates  Transmitter Equalization LinkAnalysis

[~ 25Gbis | Sewp

[7 5Gbis

Dievice Profile

[ scbis

Selected Presets for Signal Quslity
I+//16 Gbis G F0,FO1,POZ P03, PO4,FOS,FOG, POT, FOS,FOS,F10
SEC Meas Limits

2) On of sewp
Multi-Lane S [ Automated DUT Control @
Selected Lanes i

Signal Validation
La

|Prompt me if Signal Check Fails | v |

Ready.

Figure 54 TekExpress PCI Express System-Board Preset Test

5. Go to Test Selection panel and make sure all the tests are un-checked under 16Gbps
tree node in ‘Signal Test’ tab by clicking on ‘Deselect All” button. Go to ‘Gen4
Preset Test’ tab and click on ‘Select All’ button.

Tektronix Copyright © 39



arv—— @ Test Selection

Signal Test
BGb

CEM : System-Board : Gend - 4.0

Gen4
Preset Test

Tektronix' PCIE Gen4 TX CEM MOI

16Gbp

[] Unit Interval Gena
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Test Description
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description

Figure 55 TekExpress PCI Express System-Board Preset Test Selection 1

Selected Lanes

Figure 56 TekExpress PCI Express System-Board Preset Test Selection 2

6. Go to Acquisition panel and set the source of Lane0 DATA to CH1 and CLOCK to
CH3. We are using P7625 TriMode probe with tip P76CA-292C for DATA and
P7313-SMA-Differential probe for CLOCK, to capture 2.0M Ul (Gen4 Compliance
Pattern) differential waveforms for every Tx EQ Preset.

Note: We will not capture and save the CLOCK signal for this test, but the physical
connection to the scope is required.
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Figure 57 TekExpress PCI Express System-Board Preset Test Acquisitions

7. For the Tx Preset Test for System-Board in automated procedure we are using
TekExpress PCI Express with automated DUT toggle option using AWG7122C.
User can use AFG/AWG/GRL PCIE Controller for automated DUT toggle option.
Refer the ‘Appendix Section#5.3.5° for manual DUT toggle option.

8. Go to Configuration panel and select the ‘Signal Source for DUT Automation’
[AWGT7122 in this case] and select the check box ‘Automated DUT Control’.

/% TekExpress PC| Expre

DuT

Test Selection

Acqu\slhuna

Caonfiguration
o (4] confo

Preferencea

Ready. |

SigTestMaode - Compliance User Defined

Glohal Settings
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Instrument

RF Switch Chalial

Do not use:
Real Time Scope DPO?ESDQD { GPIBS::1::INSTR )
Signal Source far DUT Autamation

" Manual Toggle

.Autnmated DUT Cortral 6

Record Length
25

10
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100
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]
(]
ha
]
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8ig Validation Threshold 200 Trigger Type

[Gen2/Gandl

my Auto

Sigtest Configuration

Figure 58 TekExpress PCI Express System-Board Preset Test Configuration
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9. Click on SigTest configuration ‘Setup’ and observe the SigTest version used for
this test.

Sigtest Configuration

Figure 59 TekExpress PCI Express System-Board Preset Test SigTest Configuration

10. Click on to run the test.

11. Make the connection as per section#3.8 (Figure 8 Tx Preset Test for System-Board
— DUT Toggle Automation) and verify that it as per the connection diagram that is
prompted by application up during the run, Power ON the DUT and click OK to
continue

12. Observe that the DUT will be toggled automatically from Genl to Gen4 Preset PO
And will start acquisition, observe that Package model embedded on the scope

(refpkg_endpoint_3db_thru.s4p) is not applied and waveform of each preset is
saved.

01/17/1916:10:34
01/17/1915:10:34

0147/1815:12:01
01/17/1918:1312
0171719151312
01/17/1916:1312
01/17/1915:1317

hing Width to Edge Trigger
014713151330
0171771978123
T 94.5mV 12508 6.25ns 62508 1 Lo FEE || 12:susidiv 100Gsis 10.0psipt 0171719151345

- e Se: l 01/17/1916:13:48
01/17/19 751247 . Completed
LA2.5M Toogiing th
Man  January 17, 2019 352
— 01/47/13151353
0171771378125

Widkh to Edge Trigger

II:I[lII[IPnds.iinll e () Custom MATLAB Functions | ¥ |
mdiv

Scale
A_—  A—

122.4my _n
- = =

'+ Autoscale

Figure 60 TekExpress PCI Express System-Board Preset Test NO Package Model applied

|
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13. After acqumng the waveforms will be post processed with SigTest.

D ife tial Al File Fald:
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5 FPresolnms' — Position €3
25250 -
C 100mdiv
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Figure 61 TekExpress PCI Express System-Board Preset Test SigTest Analysis
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14. Observe the test results in TekExpress Results panel and once all the results are
updated a test report will be generated.

011719152841 : Populating results for preset :POE Gend
MA71915:28:41 : PreShoot : 2219 dBt
01/17/1915:28:42 : DeEmphasis : 0.000 dB
MAFA915:28:42 b 768.762 m¥

01/17/1915:28:42 : Pags/Fail Result : Pass
0117M19315:28:42 : Populating results for preset :POT Gend
011719152842 PreShoot : 2.848 dBt
MA71915:28:43: DeEmphasis : -5.067 db
D1ATA91E28:43 Vb 421771 mv

MA7A1915:28:43: Pass/Fail Result : Pass
01/17/1915:28:43 : Populating results for preset :PO8 Gend
0719152843 PreShoot : 3438 dBt
01/17/1915:28:43 : DeEmphasis : -3.951 dB
MA7A915:28:44 b 4876819 m¥

01/17/1915:28:44 : Pags/Fail Result : Pass
0117131528 44 - Populating results for preset :P09 Gend
0141719 15:28:44 : PreShoot : 3.283 dBt
01/17/1915:28:44 : DeEmphasis : 0.000 dB

011719 15:28:45 Vb BBO.1Z7 m

01/17/1915:28:45 : Pass/Fail Result : Pass
01/17/1915:28:45 : Populating resulks for preset ;P10 Gend
011719152845 : PreShoot - 0.000 dB

0141719 15:28:45 : DeEmphasis | -9.615 dB
T1A7A91528:46 Vb 328.073 miv

01/17/1915:28:46 : Pass/Fail Result : Pass
01/17/1915:28:48 : Completed Preset Test for lane Lane0
01A7M915:28:48 : SigTest anlapsis is in progress, result will be updated after analysiz...
0173152852 : Test execution completed,

1

Completed.

Figure 62 TekExpress PCI Express System-Board Preset Test Status
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-YgTekExpres [+ ]
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729708 mv 0.000 dB -2672dB
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Completed.

Figure 63 TekExpress PCI Express System-Board Preset Test Results
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Figure 64 TekExpress PCI Express System-Board Preset Test Report

15.0nce test report is generated you can save the Test Session in TekExpress, Options
—> Save Test Setup = Tek _Gend4 _SYS Preset_ MOI (Example of session name).
The saved data can be found in the location X:\PCI
Express\Tek _Gen4 SYS Preset MONDUTO01.

- D

(E=%(ECR =5

@O-| 1 » Computer » Local Disk (G) » PCIExpress » Tek_Gend S¥S Freset MOL » DUTOOL » « [4s][ seorcnouTOns P

Organize » Include in library + Share with + Burn New folder == » [0 @

Figure 65 TekExpress PCI Express System-Board Preset Test Session Saved
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5. Appendix

5.1 Channel Loss

Tektronix' PCIE Gen4 TX CEM MOI
W A

All loss values are nominal differential insertions loss and actual loss values may vary
with different cables, connectors, and board-to-board variation.

5.1.1 Channel Loss for Tx Signal Quality Test Add-In-Card

Real Time

Scope
(5dB package)

Nominal 1.0 dB
\ / cable to scope
L

0.7 dB PCle
Connector

(including cable)
Nominal 10.3 dB trace

\
Variable ISI Board

DuT
z Il
=8
=
0O
%)
a

3.0dB (3.0”) CBB
Tx trace

Figure 66 Channel Loss for Tx Signal Quality Test Add-In-Card

5.1.2 Channel Loss for Tx Preset Test Add-In-Card

Real Time

Scope

DUT

0.7 dB PCle
Connector

pJed ul ppy

e

Nominal 1.0 dB
cable to scope

CBB

3.0dB (3.0") CBB

Figure 67 Channel Loss for Tx Preset Test Add-In-Card

Tektronix Copyright ©



Tektronix' PCIE Gen4 TX CEM MOI

5.1.3 Channel Loss for Tx Pulse Width Jitter Test Add-In-Card

DUT

Real Time

Scope

pie) Ul ppy

0.7 dB PCle
Connector

Nominal 1.0 dB cee
cable to scope 1
|I_I|
1

3.0dB (3.0") CBB

Figure 68 Channel Loss for Tx Pulse Width Jitter Test Add-In-Card

5.1.4 Channel Loss for Tx Signal Quality Test System-Board

Real Time

Scope
(3dB package)

Nominal 1.0 dB

«—CL8 cable to scope
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(including cable) Nominal
2.0 dB trace

2.0dB (2.0")
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Figure 69 Channel Loss for Tx Signal Quality Test System-Board
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5.1.5 Channel Loss for Tx Preset Test System-Board

+«— (LB

E' Nominal 1.0 dB
cable to scope

l Real Time
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2.0dB (2.0")
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Figure 70 Channel Loss for Tx Preset Test System-Board

5.2 Fixture Characterization Preliminary

This document talks about Gen4 Fixture Characterization with measurement setups
for Add-In-Card and System-Board.

4 )

2019_02_06_Fixture_C
harcterization_Prelimir

- /

|
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5.3 DUT Toggle using Manual Mode
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Ensure that in TekExpress PCI Express application you select ‘Do not use’ as ‘signal
source for toggle’ in the configuration panel as show in the figure below.

_._,-g TekExpress PCI Express [ v | @ o °

SigTest Mode

Global Settings

= User Defined

Instruments Detected

o s Tt

Real Time Scope MSO733040% { GPIBS:: 1::INSTR. )
Signal Source for DUT Automation Do not use

[ Automated DUT Control @

Record Length Sample Rate
10 25

g
g

£..030/8

5Gb/s 10 50 aS/s 2.5 GHz

10 M 50 GS/s 6 GHz

16Gh/s 12.5 M 100 GS/s 25 GHz

Sig Validation Threshold 200 mv Trigger Type | Auto
(Gen3iGend)

Sigtest Configuration

=
o 1k
2

B e
@
I
™

sep

Figure 71 TekExpress PCI Express DUT Toggle in Manual Mode

5.3.1 Tx Signal Quality Test for Add-In-Card — DUT Toggle in Manual Mode

For Tx Signal Quality Test for Add-In-Card with DUT toggle in Manual Mode,
make the connection as per section# 3.1 (Figure 1 Tx Signal Quality Test for Add-

In-Card — DUT Toggle in Manual Mode) and start the test. User needs to push the

‘CMTS’ pulse button for 14 times to get to the Gen4 Preset0 pattern, post-acquisition
of Gen4 Preset0, TekExpress application will prompt the user to send Gen4 Presetl
pattern then push the pulse button one time and click OK so that application will
acquire. Continue this operation till Gen4 Preset10. The implementation method
remains like section#4.1 exception point#8 is replaced with this step, where user
selected ‘Do not use’ for ‘Signal Source for DUT Automation.
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5.3.2 Tx Preset Test for Add-In-Card — DUT Toggle in Manual Mode

For Tx Signal Quality Test for Add-In-Card with DUT toggle in Manual Mode,
make the connection as per section# 3.2 (Figure 2 Tx Preset / Pulse Width Jitter Test
for Add-In-Card — DUT Togale in Manual Mode) and start the test. User needs to
push the ‘CMTS’ pulse button for 14 times to get to the Gen4 Preset0 pattern, post-
acquisition of Gen4 Preset0, TekExpress application will prompt the user to send
Gen4 Presetl pattern then push the pulse button one time and click OK so that
application will acquire. Continue this operation till Gen4 Presetl0. The
implementation method remains like section#4.2 exception point#8 is replaced with
this step, where user selected ‘Do not use’ for ‘Signal Source for DUT Automation.

5.3.3 Tx Pulse Width Jitter Test for Add-In-Card — DUT Toggle in Manual Mode

For Tx Signal Quality Test for Add-In-Card with DUT toggle in Manual Mode,
make the connection as per section# 3.2 (Figure 2 Tx Preset / Pulse Width Jitter Test
for Add-In-Card — DUT Toggle in Manual Mode) and start the test. User needs to
push the ‘CMTS’ pulse button for 26 times to get to the Gen4 Preset0 pattern, post-
acquisition of Gen4 Preset0, TekExpress application will prompt the user to send
Gen4 Presetl pattern then push the pulse button one time and click OK so that
application will acquire. Continue this operation till Gen4 Presetl0. The
Implementation method remains like section#4.3 exception point#8 is replaced with
this step, where user selected ‘Do not use’ for ‘Signal Source for DUT Automation.

5.3.4 Channel Tx Signal Quality Test for System-Board — DUT Toggle in Manual Mode

For Tx Signal Quality Test for System-Board with DUT toggle in Manual Mode,
make the connection as per section# 3.3 (Figure 3 Tx Signal Quality Test for System-
Board — DUT Toggle in Manual Mode) and start the test. User needs to push the
‘CMTS’ pulse button for 14 times to get to the Gen4 Preset0 pattern, post-acquisition
of Gen4 Preset0, TekExpress application will prompt the user to send Gen4 Presetl
pattern then push the pulse button one time and click OK so that application will
acquire. Continue this operation till Gen4 Preset10. The implementation method
remains like section#4.4 exception point#8 is replaced with this step, where user
selected ‘Do not use’ for ‘Signal Source for DUT Automation.

]
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5.3.5 Channel Tx Signal Quality Test for System-Board — DUT Toggle in Manual Mode

For Tx Preset Test for System-Board with DUT toggle in Manual Mode, make the
connection as per section# 3.4 (Figure 4 Tx Preset Test for System-Board — DUT
Toggle in Manual Mode) and start the test. User needs to push the ‘CMTS’ pulse
button for 14 times to get to the Gen4 PresetO pattern, post-acquisition of Gen4
PresetO, TekExpress application will prompt the user to send Gen4 Presetl pattern
then push the pulse button one time and click OK so that application will acquire.
Continue this operation till Gen4 Preset10. The implementation method remains like
section#4.5 exception point#8 is replaced with this step, where user selected ‘Do not
use’ for ‘Signal Source for DUT Automation.

5.4 Compliance Pattern Toggle Sequence

Toggle Sequence |Setting# |Compliance Pattern from the DUT Data Rate (GT/s)
Power ON 1 Genl 25
1 2 Gen2 - 3.5dB 5
2 3 Gen2 - 6.0dB 5
3 4 Gen3 - PO 8
4 5 Gen3-P1 8
5 6 Gen3 - P2 8
6 7 Gen3-P3 8
7 8 Gen3-P4 8
8 9 Gen3-P5 8
9 10 Gen3 - P6 8
10 11 Gen3 - P7 8
11 12 Gen3 - P8 8
12 13 Gen3 - P9 8
13 14 Gen3 - P10 8
14 15 Gend - PO 16
15 16 Gend - P1 16
16 17 Gen4d - P2 16
17 18 Gend - P3 16
18 19 Gend - P4 16
19 20 Gen4 - P5 16
20 21 Gend - P6 16
21 22 Gend - P7 16
22 23 Gend - P8 16
23 24 Gen4 - P9 16
24 25 Gen4 - P10 16
25 26 litter Measurement Pattern on all Lanes. 16
26 27 Jitter Measurement Pattern on Lanes 0/8/16/24 and Compliance pattern on all other Lanes 16
27 28 litter Measurement Pattern on Lanes 1/9/17/25 and Compliance pattern on all other Lanes 16
28 29 litter Measurement Pattern on Lanes 2,/10/18/26 and Compliance pattern on all other Lanes 16
29 30 litter Measurement Pattern on Lanes 3/11/19/27 and Compliance pattern on all other Lanes 16
30 31 litter Measurement Pattern on Lanes 4,/12/20/28 and Compliance pattern on all other Lanes 16
31 32 Jitter Measurement Pattern on Lanes 5/13/21/29 and Compliance pattern on all other Lanes 16
32 33 Jitter Measurement Pattern on Lanes 6/14/22/30 and Compliance pattern on all other Lanes 16
33 34 litter Measurement Pattern on Lanes 7/15/23/31 and Compliance pattern on all other Lanes 16

Figure 72 Compliance Pattern Toggle Sequence
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