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General Safety Summary

General Safety Summary

Review the following safety precautions to avoid injury and prevent damage to this product or any products connected to it.
To avoid potential hazards, use this product only as specified.

Only qualified personnel should perform service procedures.

While using this product, you may need to access other parts of the system. Read the General Safety Summary in other

system manuals for warnings and cautions related to operating the system.

To Avoid Fire or Personal Injury

Connect and Disconnect Properly. Do not connect or disconnect probes or test leads while they are connected to a
voltage source.

Do Not Operate With Suspected Failures. If you suspect there is damage to this product, have it inspected by
qualified service personnel.

Symbols and Terms

Terms in this Manual. These terms may appear in this manual:

c WARNING. Warning statements identify conditions or practices that could result in injury or loss of life.

c CAUTION. Caution statements identify conditions or practices that could result in damage to this product or other property.

Terms on the Product. These terms may appear on the product:

DANGER indicates an injury hazard immediately accessible as you read the marking.
WARNING indicates an injury hazard not immediately accessible as you read the marking.
CAUTION indicates a hazard to property including the product.

Symbols on the Product. The following symbol may appear on the product:

VAN

CAUTION
Refer to Help

RT-Eye Quick Start User Manual i
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Preface

Preface

This manual describes how to set up and use the RT-Eye Serial Data Compliance and Analysis Application. Only basic
operations, presented as task-oriented procedures, are covered. For more detailed information, such as theory, concepts,
or algorithms, refer to the RT-Eye online help. For information about using specific, industry-standard modules, refer to the
documentation provided with the module. See Documentation below for additional, related information.

Documentation

To read about

Installation, enabling an application,
software warranty and license agreement,
5 times free trial, downloading files from
the Tektronix site, available applications
and compatibility

Basic operations of the RT-Eye applica-
tion

In-depth operation, user interface help,
GPIB commands, and measurement
algorithms

Other related documentation, such as
Method of Implementation (MOI) docu-
ments and help files for specific com-
pliance modules, Report Generator help,
and so on

Use these documents

Read the Optional Applications Software on a Windows-
Based Oscilloscope Installation Manual.

Read the RT-Eye Serial Data Compliance and Analysis
Quick Start User Manual (this manual) provided in PDF
format on the Optional Applications Software on a
Windows-Based Oscilloscope CD."

Access the online help from the Help menu in the RT-Eye
application.

Read the relevant documents, provided in PDF files, on the
Optional Applications Software on a Windows-Based
Oscilloscope CD."

To access the documentation that is installed on your instrument, click Start in the taskbar and select Programs > TekApplications.

Relevant Web Sites

You may also find useful information about serial data standards on the following Web sites:

= www.Infinibandta.org
® www.pcisig.com
= www.T11.0rg

= www.tektronix.com/serial_data

RT-Eye Quick Start User Manual



Preface

Conventions Used in this Manual

The following icon is used throughout this manual:

vi

Sequence
Step

@

The following conventions are used throughout the text of this manual:

The terms “RT-Eye application” or “application” refer to the RT-Eye Serial Compliance and Analysis Application.
The term “oscilloscope” refers to any product on which this application runs.

The term “select” is a generic term that applies to the two mechanical methods of choosing an option: with a mouse or
with the Touch Screen.

The term “Compliance Module” refers to optional “plug-in applications” from Tektronix used for compliance testing to
specific serial data standards.

The term “Limits Module” refers to a formatted text file used to specify user limits on mask geometry and measurement
boundary conditions for Pass/Fail testing.

The term “channel” is context dependent. It can refer to the transmit channel of the device under test or to an
oscilloscope channel.

The term “DUT” is an acronym for Device Under Test.

User interface screen graphics are from a TDS6000 series oscilloscope; there may be minor differences in the displays
on other types of oscilloscopes.

When steps require a sequence of selections using the application interface, the “ >” delimiter marks each transition
between a menu and an option.

RT-Eye Quick Start User Manual



Getting Started

Getting Started

This section contains information on key features, compliance modules, compatibility issues, installation, probing
configurations, and calibration.

Key Features

The RT-Eye Serial Compliance and Analysis Application is a software product that enhances the basic capabilities of some
Tektronix oscilloscopes that use Microsoft Windows operating systems. The RT-Eye application is a general analysis tool
that you can use to test, debug, and verify serial-data based designs.

You can use this application to do the following tasks:

= Select and configure many amplitude and timing measurements on serial data signals
= Quickly set up and take measurements using the Setup Wizard

= Select MyTest to execute a previously saved customized set of test conditions

= Conduct RT-Eye rendering and mask testing, Time Interval Error analysis, Rj/Dj (random jitter and deterministic jitter)
analysis, and display results as a Bathtub plot

= Display the results as eye diagram, histogram, spectrum, or bathtub curve plots

m  Use the bit error locator feature to find mask failures on the waveform

m  Perform Pass or Fail limits testing based on waveform masks and based on measurements that use Limits Modules
m  Perform “plug-fest” level compliance tests for available compliance modules that test against a specific standard

= Save the statistical results to a file

= Save the worst case waveforms to files

= Generate reports

RT-Eye Quick Start User Manual 1



Getting Started

Using Compliance Modules

You can purchase separate compliance
modules for the RT-Eye application, such
as Infiniband, PCI Express, FB-DIMM,
and SAS. These are specific tools that
you can use to ensure that device designs
comply with specific serial data standards.
The compliance modules available to you
are listed in the Modules menu.

This manual only discusses the operation
of the Serial Analysis module. However,
the compliance modules may include
specific help files and PDF files of
Methods of Implementation (MOI) that
explain how to use the compliance
module.

Ensuring Compatibility

File|ru1|:|dulea hMeasurements Plots

FB-DCrlhdhd
InfiniBand

SAS

PCl Express

Serial ATA
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=01

H =

B=@H

[0 1= - @l

[ Search Adobe PDF files

@ -] ’H@SB%

- & %B‘ k| %@EEDDKS -

Fall
Time

£
E Online Help
=
a
=]
-]
-
£
c 'Ihklron}x
2
K
& PCI Express Serial Data Compliance and Analysis
|l Application
B
o PHPO22411
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enu: Meas->Select

For information on oscilloscope and RT-Eye application compatibility, refer to the Optional Applications Software on
Windows Based Oscilloscopes Installation Manual, Tektronix part number 071-1078-xx, that shipped with your application.
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Getting Started

Minimum Required System Configuration

To check whether you system meets the
minimum required system configuration,
do the following procedure:

1. Select File > Minimize to minimize the
TekScope application.

2. Select Start > Programs > TekAp-
plications > tdsRT-Eye > Readme,
note the minimum firmware version
that is required, and close the Readme
file.

3. Click TekScope.

RT-Eye Quick Start User Manual

File  Edit Vertical Hariz/dcq Trig Display Cursars Measure  Masks  Math Lkilities Help

Reference Waveforms 3
Instrument Setup...
Recall Default Setup

Run Application 3

Page Setup. ..
Print Preview
Frink. .. Chrl+P

Export Setup. ..
Select Far Expart 3
Export. ..

1 Recent Setup File 1

Chrl+M

Shutdaown, .,

& Internet Explorer
Outlook Express
Windaws Journal viewer
Windows Media Player
Click!M Burn Pro 2.0 (English)
Checklt Uitilities

Adobe Reader 6.0

OBE e S

?;[ Sef Program Access and Defaulks
% ‘Windows Update

it

Programs
@ Crocuments
_& Settings
@ Search
@ Help

1 Run...

Shut Down,.,.
[gstart || @ By [ 7 || Tekscope
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Cursors  Measure  Masks Math  Ukiities | Help
B Help on Window. . F1

4. Select Help > About Tekscope. .. |n File  Edit  Wertical Horiz}écq  Trig  Display
the oscilloscope menu bar. TekcStopped 1

Contents and Index...
Restare Help

Specifications...
Technical Suppart. ..
Customer Feedback..,

5. Verify that the firmware version is the
same or greater than that noted in

step 2.

Hiix [he.

k of the Independent JPEG

Other minimum requirements are:

= Windows 2000 or Windows XP
operating system

®m 850 MHz Processor
= 512 MB SDRAM

RT-Eye Quick Start User Manual



Getting Started

Other Requirements and Restrictions

MATLAB

The RT-Eye installer also installs the Sun Java Run-Time Environment (JRE) and the Mathworks MATLAB Run-Time
Server. The MATLAB server is dedicated to the RT-Eye application and cannot be used for other purposes.

Do not close the MATLAB Server icon in iﬂﬁtal‘t 5 | @ E = TekScope ﬁMP.TLF'.B... l:=°:.lF~'.T-E‘:.-'E
the oscilloscope task bar. The application _”J H | |E

will close the MATLAB sever when you
exit the application.

Oscilloscope

A maximum sampling rate with interpolation is often necessary to ensure accurate results. Be sure to consider the
following differences in sampling rates before taking measurements:

m  The TDS6604 oscilloscopes sample at 20 GS/s on two channels and at 10 GS/s on four channels.
= The TDS6000B oscilloscopes sample at 20 GS/s on two and four channels.

®  The TDS6000C oscilloscopes sample at 40 GS/s on two channels and 20 GS/s on four channels.

m  The TDS7404 oscilloscopes sample at 20 GS/s on one channel and at 10 GS/s on two channels.

= The TDS7000B oscilloscopes sample at 20 GS/s on one channel, 10 GS/s on two channels, and 5 GS/s on four
channels.

When the Record Length of the oscilloscope is set to 4 M or less, the application can take all measurements. The RT-Eye
application can take a TIE measurement on a record length up to 20 M.

Keyboard
You will need to use a keyboard to enter new names for some file save operations.

Using Accessories

There are no standard accessories for this product.

Installing the Application

For information on how to install the RT-Eye application, refer to the Optional Applications Software on Windows Based
Oscilloscopes Installation Manual that shipped with your application. This manual contains the following information:

= Checking for available applications, compatible oscilloscopes, and relevant software and firmware version numbers
m  Using the five-time free trials for applications

= Applying labels for a newly authorized option installation keys

® |nstalling application software

= Enabling applications

= Downloading updates from the Tektronix Web site

RT-Eye Quick Start User Manual 9



Getting Started

Connecting to the Device Under Test

You can use any compatible probes to connect between the device under test (DUT) and oscilloscope.

WARNING. To avoid electrical shock and equipment damage, refer to the General Safety Summary at the beginning of
this manual and the safety summaries in your oscilloscope and probe user manuals.

Power off the device under test before you attach probes. Do not touch exposed conductors except with the properly rated
probe tips. Refer to your probe manual for proper use.

To ensure that the bandwidth is adequate . Hur Sample _ . T Mo A2
for rise time measurements, your probe f : -
and oscilloscope combination must have ' : i 2 EE
a system bandwidth greater than 1.5
times the bit rate that you are measuring.
This ensures that the bandwidth is
adequate for most measurements, since
most of the energy in high-speed serial
data signals is contained in the first and
third harmonics. To ensure accurate
risetime measurements, 2.5 times the bit
rate (5" harmonic) is required.

Typical Probing Configurations

There are four typical probing configurations for serial data links: two for pseudo differential waveforms and two for true
differential waveforms. The method that you use to set up your measurement channel(s) depends on your application and
what you want to measure.

= Two TCA-to-SMA adapters (single Oscilloscope
ended) D
SMA CH1 CH3
Connector POQO
Connector \ \
] ] 50
Tx | O Termination
Serdes 50 © SMA cables
8} SMA
Adapters
ECB - Test
fixture

6 RT-Eye Quick Start User Manual
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= One P73XX SMA differential probe Oscilloscope
CH1
QOO0
connector TSt P73XX SMA | VDIFF =CH 1
ECB ONNECLr  fixture |
Tx |
| ol ==
Serdes 8_ \
O Oscilloscope
— y ground connection
Phase-matched M
SMA cables
= Two P72XX single-ended or P73XX ECB Connector ECB Termination
differential probes
T A Rx
Serdes 4/ Serdes #]
Oscilloscope
P73XX —
L__J|CH1
0OQYO
P73XX vV
DIFF = CH1-CH3
= One P73XX differential probe ECB Connector ECB
Tx Rx
Serdes f Serdes
Oscilloscope
P73XX
CH1
QOO0
VDIFF = CH 1

NOTE. You must deskew the probes when using two channels to perform pseudo-differential measurements. Use the
proper deskew fixture and procedure as described in the user manual or online help of your oscilloscope.

The RT-Eye application relies on upsampled, deskewed data from the oscilloscope to conduct math operations for
differential and common mode waveform measurements. Upsampling prior to deskew is required to ensure accurate
measurements.

For more information about probes, refer to Choosing the Probe Configuration in the RT-Eye Serial Compliance and
Analysis Online Help.

RT-Eye Quick Start User Manual 7



Getting Started

Calibrating the Oscilloscope and Probes

NOTE. To ensure accurate results, calibrate the oscilloscope and probes before you run tests. Refer to your oscilloscope
and probe documentation for additional information.

1. Click Utilities > Instrument Calibra-
tion to begin calibrating the oscillo-
scope for signal path compensation.

2. Click Calibrate.

3. After the SPC compensation finishes
(verify that the Status is Pass), select
Vertical > Probe Cal....

4. Connect the probe calibration signal to

the probe.

File  Edit  “ertical Horizldcqg  Trig  Display  Cursors  Measure  Masks  Math Utiities  Help

Tek Secure Erase...

Sek Time & Date...
GPIE Configuration. ..
LAM Server Status. ..
External Signals,

Inskrument: Diagnostics...

Deassign Multipurpose Knobs

User Preferences...

Option Installation. ..

Calibration Instructions

Status
Termp

9 Galibrate

Fil=  Edt | vertical  HorizfAcg  Trig

Yertical Setup. ..
Zoom Contrals...,

Display Onfoff,,,
PositionfScale. ..
Label...

Offset...
Termination, ..

Coupling. ..
Eandwidth. ..

Attenuation. ..

Zoom Setup...
Zoom Graticule Size  *
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5. C|ICk Ca"bl'ate Probe File  Edit  Wertical Horizldcq  Trig  Display  Cursors  Measure  Masks  Math  Ukiities  Help

R LR B b e A R R R LR Probe Status

Inttialized

Glear Probecal

Calibrate Prohe
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Operating Basics

Operating Basics
Starting the RT-Eye Application

1. Start the application:

= For non-B or non-C model
oscilloscopes, select File > Run
Application > RT-Eye Serial
Compliance and Analysis.

= For B and C model oscilloscopes,
select App > RT-Eye Serial
Compliance and Analysis.

The RT-Eye application displays in the
lower half of the screen.

2. If the RT-Eye Welcome dialog box dis-
plays, click Cancel.

RT-Eye Quick Start User Manual

File  Edit Vertical Horizfaicq Trig Display Cursars Measure  Masks  Math Ukilities Help

Reference Waveforms 2 -

Instrument Setup...
Recall Default Setup

Run Application C¥I Compliance Test Salution
—— Ethernet Compliance Test Software
a.ge oo Jitker Analysis - Advanced
Frink Preview o y ,
Jicker Analysis - Essentials
Print. .. Chrl+P =
liance and A
Export Setup, ..
Select Far Export
Export, ..

1 Recent setup File 1

Minimize: Chrl+M

Shutdaown, .,

Displey  Cursors  Measwre Masks Math I utites Help Buttons
Restore Application

RT-Eye Serial Compliance and Analysis

Fle Ecit Vertical Hori/teq  Trig

File  Edit  “ertical Horizldcq  Trig  Display  Cursors  Measure  Masks  Math  Ukiities  Help

dths Unit Differential tter
Ewe Height Intenal Woltage Emphasiz i@ HER
Riza Bit Rat: High TIE Jitt:
Time nhaE W amplitude Her
Fall Lo
Time Amplitude

enu: Meas-=Select

File Modules MeaSUrEMEr '
Eye Welcome

Run hyTest

Evye Width/ u
Ewe Height Intenal
Rize Bit Feat
Time fthake
Fall
Time nfigure
is dialog at o 1

enu: Meas-=Select
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Operating Basics

Defining Preferences

12

You can set some preferences that will
help you use the application more
efficiently. To set the preferences:

1.

Select File > Preferences....

The Preferences dialog window
displays.

Check the preferences to:

= Display a Welcome dialog window

each time that you start the

application that allows you to run

either MyTest or the Wizard

= Display the Autoset Summary
dialog window each time you
select Autoset.

= Enable high-performance eye
rendering. When selected, only
segments of the waveform
surrounding the worst-case eye
violations are rendered. The
resulting eye typically contains
10,000 to 12,000 unit intervals
(Uls) for statistical validity but

results in faster display of the eye

diagrams. If this selection is not
checked, then all the Uls in the
record are rendered, resulting in
increased fidelity of the eye
diagram, but reduced
measurement throughput.

Click:
= Apply to apply your selections

and leave the dialog window open

= Cancel to discard your changes
and close the dialog window

= OK to accept your changes and
close the dialog window

File Modules Measurements Plots Results Log Utilities Help XX
Recall Default

pifferential "’
Recall...
Save.. e Amplitude - o Jitter e

Recall Recent b Ini W Jitter

N eral o.g Emphaziz i@ BER

Rat el TIE Jith
= amplitude er

Undock
R Low
Minirmize PN Canfigure

Exit

zome dialeg at startup
ﬂ Show Autoset Summarny dialog when Autoset is s

ﬂ Enable high-pedfarmance aye rendering

Cancel
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Operating Basics

Hiding and Returning the RT-Eye Application

1. Click the Hide icon to minimize the @
RT-Eye application and maximize the
oscilloscope display.

Timing plitud 2

s
Eve Width/ u erential De: Jitter
Ewe Height Intenal Woltage Emphasiz i@ BER

Rize Bit Riat A TIE Jitt
Time tREE I amplitude e
Fall Low

Time Amplitude

enu: Meas-=Select

2. To display the RT-Eye application

again:
| FOI‘ nOﬂ-B or n0n-C mOde| File  Edit  Wertical Horizfdcg  Trig  Display  Cursors  Measure  Masks  Math  Lkiities  Help
oscilloscopes, click the App T e Dlva ] o

= For B and C model oscilloscopes,
select App > Restore
Application.

Fle Edit Vertial MoriziAcq Trig Displey Cursors Memsure Masks Math (R Utiltes Hel Buttons

Restore Application
RT-Eye Serial Compliance and Analysis
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Minimizing and Maximizing the RT-Eye Application

1. To minimize the application, select File
> Minimize.

2. To maximize the application, click the
RT-Eye icon in the task bar.

If you expanded the TekScope application
full screen after minimizing the RT-Eye
application, you can maximize the RT-Eye
application by performing the following
step:

3. To maximize the RT-Eye application
again:

= For non-B or non-C model
oscilloscopes, click the App
button.

= For B and C model oscilloscopes,
select App > Restore
Application.

14

Recall Recent - erential De
o knal Voltage Emphasis

iflistart ||| @8 By % [ | [rekscape ANMATLAB Server | ERT-Eye

Recall Default
Recall...

Save..

rrrrr ar

itter

R

tte
BE
TIE Jitter -

Canfigure

J
@

Freferences

Dok
Undock

Minimize

st High
= 8 amplitude

enu: Meas-=Select

File  Edit  “ertical Horizldcq  Trig  Display  Cursors  Measure  Masks  Math  Ukiities  Help

| [¢B%  sozem

File  Edit  “ertical Horizldcq  Trig  Display  Cursors  Measure  Masks  Math  Ukiities  Help

Tek  Stopped Single Seq 1 Acns 05 - r—-i
' S O R S S S O S Euttons

Fle Edit Vertial MoriziAcq Trig Displey Cursors Memsure Masks Math (R Utiltes Hel Buttons

Restore Application
RT-Eye Serial Compliance and Analysis

RT-Eye Quick Start User Manual



Operating Basics

Docking and Undocking the RT-Eye Application

1. To undock the RT-Eye application, se- Fils Modules Measurerments Plots Resuls Log Ulitiss Help
lect File > Undock. Recall Default
Recall...
Save...

ud
W nial Yaltage Emphasiz @ BER
=

Dok

Minimize
Exit

enu: Meas-=Select

2. C|ICk and drag the RT‘Eye t|t|e bar to Fil=:  Edit  “ertical Horizldcq  Trig  Display  Cursors  Measure  Masks  Math  Ukiities  Help
position the application anywhere on dle Set :
screen or on a second monitor, if used.

File Modules Nhzasurements Plots Results Log Uilities Help

Amplity Jitter

) Tie _ _

Eye th, Diffarantial D ar
Eye Height Internval Valtage Emphasis 1@ BER
Rise i High )

Bit Rate TIE Jitter
me Amplitude
Fall Lo
Time Amplitude

enu: Meas->Select

3. TO dOCk the RT'Eye app"cat'on, Select Fil=:  Edit  “ertical Horizldcq  Trig  Display  Cursors  Measure  Masks  Math  Ukiities  Help
File > Dock.

File Modules M
Recall Default
Recall
Save.. = =

Recall Recent b fnit ffarential D tter
o Eknal Voltage Emphasis @ BER

Preferences..

== amplitude e
Wndock:
Minimize
Exit

enu: Meas->Select

Lo

Amplitude
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Using the Sequencing Controls

Sequencing is the steps to acquire waveform information, determine if the information is usable for the measurement, take
the measurement, and display the results. (Before starting sequencing, you must set up the application properly.)

There are three sequencing modes:

Single Run—Processes a single waveform, and then halts. If the waveform source is a live channel, a new waveform
is acquired using the current trigger settings of the oscilloscope

Single No Acq—Processes a single waveform, and then halts. If the waveform source is a live channel, the
measurements are performed on the currently displayed waveform without retriggering

Free Run—Continuously acquires waveforms and sequences until you select the Stop command button; results and
any plots are updated one or more times per measurement cycle

The sequencing controls consist of the
following:

1.

16

Clear Results—Clears previously taken
measurements.

Mode—Selects one of three modes:
Single Run, Single No Acq, or Free
Run.

Start—Begins the sequencing steps.
Stop—Stops the sequencing.

For example, if you selected Free Run
as the mode, you can click Stop to end
the sequencing. If you selected Single
Run or Single No Acg, it is not neces-

sary to click Stop.

File Modules Measurements Plots Results Log Uilities Help

Differential

1] p )
Rise Bit Riat i TIE Jitt
Time HREE N amplitude E
Fall Low
Time Amplitude

enu: Meas->Select
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Exiting the RT-Eye Application

Select File > Exit or click the Close
icon.

The Exit RT-Eye dialog box opens.

2. Check Save MyTest if you want to
save your last test configuration so that
it can be recalled the next time you
open the RT-Eye application.

3. Click:
= Yes to exit the RT-Eye application

and restore your oscilloscope
settings to their state prior to
starting RT-Eye.

No to exit without restoring the
oscilloscope settings.

Cancel to return to the RT-Eye
application.

RT-Eye Quick Start User Manual

File  Edit  “ertical Horizldcq  Trig  Display  Cursors  Measure  Masks  Math  Ukiities  Help

Recall...
Save.. =

Recall Recent ] s}
e ndl Woltage Emphasiz

Freferences

Dock: High ;
Rate Amplitude TIE Jitter

Undock

Minimize

Canfigure

Exit

enu: Meas-=Select

Exit RT-Eye

(Bl Save MyTest 0—0

Do you want to restore the oscilloscope settings
to the state prior to starting RT-Eye?

Cancel
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RT-Eye Application User Interface and Menu Structure

File Modules Measurements Plots Results Log LUtilities Help

Single Ended =

Timing «seeeeees

= Amplitude

Eye Width/ Unit Dittarantial CM Jitter Autozet
Ewe Height Interval Valtage Violtage i@ BER Clear Resulis

Rise High AC CM AIEE 1_:-_,&'
Bit Rat TIE Jitt
Amplitude
Configure
Sk Amplitude L P —

enu: Meas->Select
‘ File Modules Measurements Plots Results Log Utilities Help
| I |
Recall Setup Select Help Topics
Recall.... Configure PDF Help
Save.... Quick Start Guide
Recall Recent About RT-Eye
Select
Preferences
Dock Configure P ——{ Source Reports
o Limits Ref Levels P
Undock Wizard... Smart Gating
Minimize .
- Run MyTest Qlock Recovery WorstCase  p-4— Configure
Xi Save MyTest Jitter File Names
Population
General Config
FB-DIMM
InfiniBand
PCI-Express Summary
SASH Details
Serial ATA*
Serial Analysis
* Modules will not display on oscilloscopes with a bandwidth less than 6 GHz. 1769-008
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Locating the Application Directories

During installation, the RT-Eye application
sets up directories for various functions,
such as to save setup files, masks, and
waveforms.

The default directory structure is shown.

RT-Eye Quick Start User Manual

[Ex SerialAnalysis -0 x|
File Edit view Favorites Tools  Help |
HBack * = - | Qi search ||:E;FOIders ®| P i ) | Ed-

Address I[:I Serialanalysis j ﬁGD
Folders X || Name 4 | Size: | Tvpe

-1 tdsrt-eye | Cldata File: Folder
-0 Examples [ limits File: Falder
B images [CdmMasks File: Folder
-] Masks [ setup File Folder
=1 modules [CJwaveforms Fil: Folder

- FBDIMM
{:I InfiniBand
{:I PCIExpress
-] 545
D waveforms
EHC0 ReportGenerator
7 temp -
4] | 3 Y | i
|D objectis) |D brytes |@ Iy Computer A
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Using the RT-Eye Software
Setting Up the Application

You must set up the RT-Eye application
; ; Start
for serial data analysis. The general steps icat
that you do are shown in the diagram. appiication Plots
After taking measurements, you can do \ /
the following tasks: Start
. . Select probe - Select )
= View the results as statistics type ™ measurements | Configure 1 #
®  Save statistics to a .csv file +
= View results as a plot Measurements
= Use the zoom function to examine Source
details of a plot Ref Levels
Smart Gating
= Use the Cursor functions in a plot Clock Recovery
= Save a plot file Jiter
Population
= Print a plot General Config

m  Save the worst-case waveforms as
.wim files

= Generate a report file
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Using the Wizard

This version of the RT-Eye Application has a Setup Wizard to enable you to quickly set up and take some key measure-
ments. Before starting the Wizard, you must have your probe(s) connected to an applicable signal. In these procedures, a
2.5 Gb/s, 127 bit, PRBS repeating pattern signal is used. The positive and negative outputs of the signal are connected via
phase-matched SMA cables to a Tektronix P7380SMA differential probe, which is connected to CH 1 of the oscilloscope.
(See page 6, Connecting to the Device Under Test.)

To use the wizard, perform the following
steps:

1. Start the application:

= For older oscilloscopes (typically non-B
models), select File > Run
Application > RT-Eye Serial
Compliance and Analysis.

= For newer oscilloscopes (typically B
models), select App > RT-Eye Serial
Compliance and Analysis.

2. If the RT-Eye Welcome dialog box dis-
plays, click Run Wizard. Go to step 4.

3. If the RT-Eye Welcome dialog box
does not display, select Measure-
ments > Wizard....

(You can use the File > Preferences
menu selection to set the RT-Eye
Welcome dialog box to open when you
start the application.)
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File  Edit Vertical Horizfaicq Trig Display Cursars Measure  Masks  Math Ukilities Help

Reference Waveforms 3
Instrument Setup...
Recall Default Setup

Run Application C¥I Compliance Test Salution
Ethernet Compliance Test Software
Jitker Analysis - Advanced

Page Setup. ..
Frink Preview
Prink. .. Chrl+P

Export Setup, ..
Select Far Export 3
Export, ..

1 Recent setup File 1

Minimize: Chrl+M

Shutdaown, .,

Fle Edit Vertial MoriziAcq Trig Displey Cursors Memsure Masks Math (R Utiltes Hel Buttons
Restore Application

RT-Eye Serial Compliance and Analysis

File Modules Measuremer e e s

Eye Welcome

""""" Timing ---eeeeeees Run MyTest
Eye Width Uni
Eye Height M Interval m_
Rise
; Bit Rate
Time
Fal
Time

log at startup

enu: Meas->Select

File Modules | Measurements Plots Results Log Utilities Help QU T Eye™ L
Select

Configure

Evwe Widths
Eve Hzignt Run WyTest

Rise Save MyTest
Time
Fall
Time

enu: Meas->Select
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The Setup Wizard dialog window
opens with step 1, Probe Type,

highlighted. The selections for step 1
appear in the right hand area of the
window.

2. Measurement So =
4. Select Probe Type from the drop-down
list (in this procedure, Differential), and 8 i
click Next.
The choice that you made for step 1 is  HsssnentEsieaste py F'mh ”E -
displayed in yellow tex. _. O E==R

1. Select Probe Type

5. Repeat the above procedure for each
step, making the selections that you
want.

After making your selecions for step 7,

Plots, the display should look similar to
this.

6. Click Run.

7. Select Plot Types
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A display similar to this with the plot
summary window in the upper half of
the screen appears.

Viewing Plot Summaries

The RT-Eye Plot Summary window has
the following toolbar controls for control-
ling the plot views.

1. Click this icon to display the plot sum-
mary in the lower half of the screen.

24

1ol
leEes R B 7 s

lenu: Plots->Select

) RT-EyePlotSummary |
HEES mEAN EF S

) RT-EyePlotSummary |
HEES mERN RS

File  Edit  Vertical Hotizfécg  Trig  Display  Cursors  Measure  Masks  Math  Uklities  Help

ingle Sei
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2. Click this icon to return the p|01 sum-
mary to the upper half of the screen.
HEES mEAN PR

@

3. Click this icon to display the plot sum-
mary full screen.
HEES mERN EF S

®

) RT-Eye Plot Summary ngzll
== 2ol T

200ps  400ps

4. Click one of these icons to dlSp'ay the
plot summary at half screen again.
HEES mEAN B

®
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Viewing Plot Details

To view details of a plot, click the details _
icon associated with one of the four
possible plots. For example, to display JJ BEE S | B B | =

details of the upper left plot:
1. Click this icon.

} RT-Eye Plot Summary

HEES @R EF S

@

m The RT-Eye Plot Details window ) RT-Eye Plot Details =lol 5||
displays for the selected plot. dwes &8 &

= The toolbar controls change. :n’l.ar;;:uu;s';r
¢ 290,

t,: 248.7ps
At: 499ps

Horiz Cursor
Yy 473.6mV
V,: 481.6mV

Using Zoom

The toolbar for the Plot Details window

1o = +
has four icons that control the zoom JJ H &S | &2 E 2w B3 =
function.

1. Click this icon to select the zoom-in
ol BEaE »8 2wz BEFS
2. Click an area of the waveform to zoom J RT-Eye Plot Details P T=T]|
in by a factor of two, centered around e a|»28 o=l 8| w8
the point that you clicked. _ Vert Carear
= t,: -250.3ps
Note: An alternative zoom function is | — o 2487
to click and drag a box around the area " » X : At 499ps
that you want to zoom, the selected o 0 = P Horiz Cursor
. . . 40 - = = a ¥, : 473.6mY
area is expanded to fill the display . Vi 181 6mv
area. e T g AY: 9552mY

200 s 400p=
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3. Click a portion of the zoomed wave-
form to further zoom in (or click and
drag a box around the area).

=lof x|
eEareow| |zt 6w Bl e 7

Vert Cursor
1,: -250.3ps
t,: 248.7ps
At: 499ps

Horiz Cursor
V1: A73.6my
V,: 481.6mV
AV: 955.2mV

-100ps -5 S0ps 100ps

4, Click this icon to select the zoom out

tool, Qe 2o om|x=lgwEB @OP s
5. Click the waveform to zoom out. ) RT-Eye Plot Details ;|g|5||

Rwa »apm

SRS

. BFR &
If you zoomed in more than once on

the waveform, clicking the waveform Vert SCUu:r}spusr
will zoom out in equal steps. : 4 248.7ps

At: 499ps

Horiz Cursor
¥, 473.6my
V,: 481.6mV
AV 955.2mV

-100ps = alps 100ps

ESREAR

6. Click this icon to select the zoom hori-
zontal axis tool.

HEas 82w

®

7. Click an area of the waveform to zoom ) RT-Eye Plot Details 1ol xi|

the horizontal axis by a factor of two |BE e 2g ez e e e
(centered around the area clicked), but

I gl

Gl & &

Vert Cursor

retain the scale of the vertical axis.

Note: An alternative zoom function is
to click and drag a box around the area
that you want to zoom; the selected
area is expanded to fill the display
area, but still maintain the vertical
scale.
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t,: -250.3ps
t,: 248.7ps
At: 499ps

Horiz Cursor

¥, 473.6my
V,: 481.6mV

a00ps AV: 955.2mVY
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10.

Click a portion of the zoomed wave-
form to further zoom in (or click and
drag a box around the area).

Click the horizontal zoom icon to turn
off the zoom function.

Click the 100% icon to return the wa-
veform to its original size.

Clicking this icon always returns the
waveform directly to its original size
without any intermediate zoom steps.

Using Cursors

Use plot cursors to quickly take accurate
measurements of two cursor positions on
a waveform and the difference (A) value
between the cursors. Note that cursors
are on by default when viewing plot
details.

Make sure that all zoom functions are off
before using cursors.

1.

28

Click and drag each cursor to position
it where you want.

Read the V4, Vo, and AV values for the
horizontal cursors and the t, to, and At
values for the vertical cursors.

To reset the cursors,click this icon.

Resetting the cursors is a quick
method of locating cursors that may be
positioned outside of the display.

To turn cursors off, click the associated
icon (horizontal and/or vertical).

-} RT-Eye Plot Details

(=R R=2R:IE]

=10 x|

Vert Cursor
t,: -250.3ps
t,: 248.7ps

Atl: 499ps

Horiz Cursor
{ V0 473.6mY
V,: 481.6mV

100ps 150ps AV: 955.2mY

HEs 2eewm

=7

+

|_ |
Hms 282w |x BOFs
Cursor icons
) RT-Eye Plot Details =lolx |

u1n

-400ps

Vert Cursor
t,: -250.3ps
t,: 248.7ps
AtL: 499 ps

Horiz Cursor

¥, 648.7mV
V,: 540my

Hms a8 2w BEF S
Hms 282w |x BEF S

@
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5. To return to the plot summary window,

click this icon. s »8 2wz o Y &
The plot summary window displays. R

| & == EE

B % &

Using a Grid

1. Click this icon to display the details of
the upper right plot (in this example,
the TIE Jitter Spectrum plot). JJH = | ] F B | = S

2. To display a grid on the plot, click this " :
icon. Hﬂh§|£§),@;§)mu<

Gl & &

ESIREAR

) RT-Eye Plot Details ;Iﬂllll
HEe ® g e[z 8w

i | Vert Cursor
_____________ S| £;:0.25GHz
| i | f,: 1GHz
""""" T AR 0.75GH:

H Horiz Cursor
N TIE,: 1.976ps
TIE,: £.904ps
ATIE: 5.928ps

0EGHz 0.8GHz 1GHz
3. To turn the grid off, click the grid icon.

You cannot display a grid on an eye
diagram plot.
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Exporting Plots to Files

You can export your plot data to two types ) S
of fles: Bss 2wz 8 o B EFS
= Graphic files in any format available on
the Save as type drop-down list
type drop Graphic Data
®  Data files in binary .fig file format
1. Set up the plot window as you want to ) RT-Eye Plot Details P T=TEq|
export it. e &8 2wz S
Vert Cursor
t,: 250.3ps
t,: 248.7ps
At: 499ps
Horiz Cursor
V1: 473.6my
Vz: 481.6mv
Al0ps Ops 100ps 200 S00ps | anops AV 999.2mY
2. Click the Graphics or Data icon to se- R p,oo i x|
lect the type file that you want to ex- 2w [y B | | B
port.

Vert Cursor
t,: -250.3ps
t,: 248.7ps
At: 499ps
Horiz Cursor
¥, 473.6my
V,: 481.6mV
ADOps  Ops 100ps 200 F00ps a00ps AY: 959 2mY
3. Browse to the directory in which you
want to save the file.

Save in:la images j = £ E-
4. Enter a file name.
 Test1
5. Select the type of file format that you
want to export. @

6. Click Save.

Cancel

File narne: ITestE.tif Save I

VIR Ul | T IFF imnages(® if]
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Printing Plots

You can print your plots to a printer if you
have configured Microsoft Windows on
your oscilloscope for a printer. To print a
plot, perform the following steps:

1. Set up the plot window as you want it ) RT-EveFREDSIE ol x|
to print (zoom, cursors, and so on). FEEE L. =

Vert Cursor
t,: 250.3ps
t,: 248.7ps
At: 499ps

Horiz Cursor
Yy 473.6mV
V,: 481.6mV

400ps AV 955.2mV

2. Click the print figure icon. JJ O S | o ® P w| o e | . =
3. To_print the plot as it appears, click ) Print Preview - RT-Eye Plot Details N =l
Print.... Prirt... | Page Setup...l Zoorm [h | Zir | Clage |
The Print dialog box for your printer -]
opens.
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4. To print the plot, choose the printer set-
tings that you want, and click OK.

Viewing Resuits

You can view the statistics for your
measurements in two ways:

= Summary view shows the current data
for all the measurements that you
selected.

®  Detail view shows the following
statistics for each measurement:
population, mean, standard deviation,
maximum, minimum, and
peak-to-peak.

1. To view the summary statistics for your
current measurements, select
Results > Summary.

The Result Summary window displays
listing all the selected measurements
and their general statistics.

32

2=

M anne:; I Ytekprnd 5820144

— Frinker
ﬂ Froperties... |

Statuz Ready
Type: Tektronix Phazer 740 Pluz

“Where:  BS8-L2, Gnd L14
Comment: Phazer 740 duplex; B5S-L2, Grid L14 ™ Print ta file
— Print range Copies
LOrT| Murnber of copigs: m
 Pages  fram I_ b I_
! Selection Iﬂl Iﬁ

@ | QK. I Cancel

R Smart Gating | Clask A

Source Type Select

Differential
LiveiRef

lenu: Meas->Config
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Use the scroll bar to view all the mea-
surements.

Click Export To CSV to export the
measurement data to a comma sepa-
rated data file that can be used in other
applications.

Click the Time Units drop-down box
and select Unit Interval (cycle duration
of the recovered clock) or Seconds.

To view details of a specific measure-
ment, click Details.

The Results Details window displays.

From the Select Measurement drop-
down list, select the measurement for
which you want details.

Read the details of your measurement
in the window.

RT-Eye Quick Start User Manual

lenu: Results-=Summ...

enu: Results->Details

enu: Results->Details

High Amplitude

Low Amplitude

De-Emphasis
TIE Jitter

Jditter: Deterministic (0J)
Jitter: Total (T
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Creating a New Report

Use the Report Generator utility to ~-lojx|
generate a compliance report. The report Fle Edt View Favotes Tools Help |
is a .rpt file that can only be viewed or “Back - S - [ | Qsearch |Fyroiers (B 1 08 X o | B
printed from the Report Generator. fedess | sersnaysi x| ¢e
Folders X || Mame | Size | Type | Modified |
You can customize the contents and 500 tasrteye ] [Dorous File ... SI3/2005 636 Pit
. -] Examples [ reports File ...  5/4/2005 6:01 PM
Iayout of the report using the advanced (1 images Jtemp File ... 5/3/2005 5:09 PM
features of the Report Generator. Refer to gg Maske (S Templates File .. SI3/2005 8:38 P
the RT'Eye 0n||ne help and the Report EI{:I ReportGenerator
; [ B madules
Generator online help for details. s
. {1 Infinigand
By default, the report files are saved to (1 PCIFxpress
. {1 585
the Reports directory as shown. 503 sara
B3 Serialanalysis
{:l Layaouts
] Reports
{:I terp =
« L _|J
‘1 object{s) selected |@‘ My Computer A

Generating a Report

To generate a report, perform the follow-
ing steps:

1. Select Utilities > Reports.

enu: Results->Details

2. Click Generate. File Modules Measurements Plots Results Log  Utilities Help
Report Generator
Wait until the report generator is Define Test Template | Define Report Layout |‘Generate Report
finished.
[ tonmod pl
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When completed, the report displays. 1ol

. . File Edit View ©Object Help
(Use the Alt+Tab key combination to ZH L BRs GBEBY 4IRS

EBEEFIEELE

bring the report to the front, if neces- 5
Test Report for Serial Analysis 1
Sary') 12 May 2005 20:34:36 7
Tk ‘:_?E?E:ﬂ@d_:ﬁm?l{ﬁ ‘Se‘?"f i iptiap 1 _P:m_;gt_'_ ks i e "" ‘2"1 Ma‘b“"?'g"?‘u"g’q‘?’g"' =4
-11'_:'-1: .Z___Z.:_
i FLEL DR EE R T e e TR B L |_'|_v
Ready Page 1 of 8 h’ili A
Printing a Report
3. To pint th repr, ick the prnercr
in the Report Viewer toolbar. Fle Edt view Object Help

EH {BRR2 BR[O HY a4 RS

4. Select a printer from the drop-down J [m o

. File Edit “iew ©Object Help
list.

FEH tmBRo DREHENARE

EEEREEE

5. Make any adjustments that you want,
and click OK. (The Print dialog box
may differ slightly, depending on the
printer your are using.)

0_.
<] il
Ready Page Lofg | | y

martllj =Y [EXJY LA H TekScope I_I&I_IRT-EyeI ﬂMAT...lep... SEPain. | |Q|;!3| 142 PM
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Saving a Report

1. To save a report, click the save icon in Report - Report Yiewer

the Report Viewer toolbar. File Edit View Ohject Help

The Save As window opens. =4 B2 Gegsatt al@E s

®

2. Select the directory in which you want _ 2] x|

to save the report (the default directory

is Reports). Save i I‘a Reports j ‘- &k B2~
3. Enter the filename. Tie_Jit @
4. Click Save.

5. Close the Report Viewer window.

Save I
Save az type: I Repart Files (*rpt) ﬂ Cancel |
4

File name: I

Viewing or Printing a Saved Report
Viewing a Saved Report

To view a saved report, perform the Modulss_Measurements Flots
following steps: Setect Banfigure

1. Select Utilities > Reports. ; Plats Dizggey Plats

. - ‘
TIE Jitter
ot
i 1

TIE Jitter

dJitter @ BER Bathtub Cunve

enu: Plots-=Select

2. Click Browse. File Modules Measuramerts Plote Results Log Utilties Halp VO RT.Eye ™ [ I

Report Generator
The Open Window disp|ays the defau“ Define Test Template [ Define Report Layout [Generate Report
directory, Layouts.

enu: Litil->Reports
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3. Click the Up One Level icon, and then XX 0pen
double-click the Reports folder to open
the Reports directory.

File name: Sa.rpl

4. Browse to locate the file that you want

to view, and click the file name to se- F— SEE
lect it.

5. Click Open.

6. Click View. File_Modules_Measurements Piots_Results_Log Uiliies_Help ___ FONmree’ | X

Report Generator

Define Test Template | Define Report Layout enarate Report

enu; Litil->Reports o
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The report that you selected is dis-
played.

You can print the viewed report. (See
page 35, Printing a Report.)

Click the Close icon to close the Re-
port Viewer.

E{ﬂ Testl - Report Yiewer

File Edit “iew Object Help

I [=[ 3|

IR L e BEERETE] @]
Test ort for Serial Analysis =
24 hay 2005 15:46:56

24 MMay 06 16:46:48

Tk Stop nedlg_\.rlgleuseu

1 ACHs _

¥

Paetcfs | [ [ 4

Printing a Saved Report without Viewing

1.

To print a saved report without viewing
it in the Report Viewer, perform steps 1
through 5 of the preceding procedure,
and then click Print.

The Report Viewer window opens and
a Report Viewer print dialog box
displays. After the print job is sent,
both windows close.

Note that the instrument does not
display a Print setup dialog box when
the report is printed using this method.

File Modules Measurements Plots Results Log UMilities Help

Report Generator

Define Test Template | Define Report Report

=] medu

enu: Litil->Reports

K
O

=
File Edit “iew ©Object Help
FH R aREE 4 RE|EFEEE =0 &

-

Tek _Stopped Sing

Report Yiewer
i

RERLL LU

il

Ready

|Menu: Util->Reports ]
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Logging Worst Case Waveforms

You can save the acquired waveforms to
a set of .wfm files whenever a selected
measurement exceeds the highest or
lowest prior value.

To log worst case waveforms, perform the
following procedure:

1. Select Log > Worst Case > Config-
ure.

The Worst Case Waveforms window
displays.

2. Click ON in the Log section.

3. Click Browse to open a browse win-
dow.

4. Browse to the directory in which you
want to save the set of worst case
files.

5. Click Open.

RT-Eye Quick Start User Manual

File Modules Measurements Plots Results | Log  Ulilities Halp KOU pT ™ B %

Config [ File Names
Log
n
enu: Log->YWorst Case
Config [ File Names
Log
T

enu: Log->Worst Case

ZZXDpen

Worst Case Waveforms
Log Directory
Select

Purge the log files in the selected directory

File Modules Measurements Plots Results Log Utilities Help QU T Eye™ L

Worst Case Waveforms

Log Directory
Select

m e E)

Purge the log files in the selected directory
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6. If you want to clear existing waveform
and .csv files from the selected directo-
ry, click Purge.

7. Click Start to take your selected mea-
surements.

The measurement results display in
the Results Summary window.

8. Select Log > Worst Case > File
Names.

The File Names window displays the
names of the measurements, sources,
and worst case file names.

9. To turn off logging, click Config.

10. Click Off.
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File

File

3 | File Mames

Log

enu: Log->Worst Case

enu: Log->Worst Case

Modules  Measurements

g | File Nam

Unit Intenal

r

File

enu: Log->Worst Case

3 | File Mames

enu: Log->Worst Case

Modules  Measurements Plots Results Log  Ulilities Halp FOU pT Eye™ B %

Worst Case Waveforms

Log Directory
Select

= wm

Purge the log files in the selected directory

(6

File Modules Measurements Plots Results | Log  Ulilities Halp % Eve'M B %

Configure

Details

Time Units

Unit Interval ™

Plots Results Log Ulilities Help QU T Eye™ B %

Modules Measurements Plots Results Log Ulilities Help QU T Eye™ B %

Worst Case Waveforms

Log Directory
Select

I smodulestSerialAnaly Browse

Purge the log files in the selected directory
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Using MyTest

You can use the MyTest feature to save and recall your current settings. This allows you to recall your customized setup at
any time and display a Result Summary window with a single click of a button.

Saving MyTest

To save your settings at any time, perform
the following procedure:

1.

Select Measurements > Save
MyTest.

Your current set up is saved as MyTest.

To save your settings when exiting the
RT-Eye application, perform the following
procedure:

1.

Select File > Exit.

The Exit RT-Eye dialogue window
displays.

Check Save MyTest.
Click:

®  Yes to restore the oscilloscope
settings when you exit the
application

= No to exit without restoring
oscilloscope settings

= Cancel to cancel the exit (your
current setup will not be saved)

RT-Eye Quick Start User Manual

Config | File HaqRCEEL

SEUELICEN N or st Case Waveforms

Limits Log Directory
Wizard...

Run MyTest

5| Bronse

files in the selected directory

Recall Default
Recall... Worst Case Waveforms

Save Log Directory
Select

Recall Recent » -
off | wmodulesiSeri
Preferences

Dack
Undock

5| Bronse

Purge the log files in the selected directory

Minimize

™ [ IS

0—‘ Save MyTest

Do you want to restore the oscilloscope settings
tothe state prior to starting RT-Eve?

enu: Log->Worst Case
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Running MyTest

To run MyTest at anytime, perform the
following procedure:

1. Select Measurements > Run MyTest.

The application restores the saved
configuration, takes the measure-
ments, and displays the results in the
Result Summary window.

To run MyTest from the RT-Eye Welcome
dialogue box, which displays when you
start the RT-Eye application, perform the
following procedure:

1. Start the RT-Eye application.

The RT-Eye Welcome dialogue box
displays.

2. Click Run MyTest.

The application takes the measure-
ments and displays the results in the
Result Summary window.

Config | File HaqRCEEL

SEUELICEN N or st Case Waveforms
Limits Log Directory
Wizard

G erials

Ru
EEUEN DR B Yur e theewd files in the selected directory

Purge

enu: Log->Worst Case

File Modules Measuremer ——
XX

Rise
A Bit Rate
Time
Fall
Time

enu: Meas->Select

Selecting Measurements and Using Autoset

42

You may want to take measurements
other than those set up by the wizard. To
select specific measurements, perform
the following procedures:

1. Select Measurements > Select.

The Measurements window displays.

File Modules | Measurements Plots Be Log Utilities Help KX
=
Configure
= £ Limits ! otatus
. Wizard...
Run MyTest

Details

UnitIn 10 y 0 Time Units
Bit Rate

lenw: Results-=Summ...
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2. Select your probe type from the Probe
Type drop-down list box. The probe
type affects the available measure-
ments. (When you select Single En-
ded, measurements for Differential
Skew, CM Voltage, and AC CM Volt-
age are added.)

3. Click the measurement buttons to turn
the measurements on or off, or click
Select All to turn on all measure-
ments.

4. Click Autoset, which performs a Verti-
cal, Horizontal, and Reference Level
autoset to ensure accurate measure-
ment results.

Note: You can set these levels manu-
ally. (See page 52, Ref Levels.)

Selecting Plots

You can display up to four plots (depend-
ing on your measurement selections). To
select the plots for display, perform the
following procedure:

1. Click Select Plots (or select Plots >
Select).

2. Click Select, if the tab is not active.

RT-Eye Quick Start User Manual

File Modules Measurerments Plots Results Log  Utilities  Help FOURT.Eye ™ L

] Differential v

Si ded R

----- Tim al O

Eye Width/ Unit Diffzrential e Jitter
Eye Height Interval Voltage Emphasis @ BER

Rise Bit Rat Hian TIE Jitt
Time hate B amplitude el
Fall Low

Time Amplitude

enu: Meas->Select

File Modules Measurements Plots Results Log WWMilities Help

Differential e

Timing

Eve Width/ u rential De i ;
Eye Height Interval Valtage Emphasis o
TIE Jitter

Rise Bit Rat High

Time TR amplitude

Fall Low

Time Amplitude Configure

enu: Meas->Select

File Modules Measurements Plots Results Log WMilities Help

Differential e

Timing

Eye Width/ Unit Diffzrential De- Jitter
Eye Height Interval Voltage Emphasis @ BER

- \plitude T
i

Rise Bit Rat I TIE Jitt
Time TR amplitude et
Fall Low

Time Amplitude

enu: Meas->Select

File Modules Measurements Plots Results Log Utilities Help KO BT Eye Lo s

Plots Display Plots

TIE Jitter

TIE Jitter

Jitter @ BER ¥ | Bathtub Curre

enu: Plots->Select
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3. Inthe Measurement drop-down boxes, Eve Height Results_Log Uiliiss_Halp X
Eve Height: Non-Trans Bi;
select up to four measurements that e Height Tansiton 61

Rise Time
Fall Time

Unit Intenral

you want plotted.

Plots Display

E 1i3gram

TIE Jitter e ul
off
TIE Jitt: S Histogram

Help KO BT Eye B X

4. |n the P|Ot Type drOp-dOWn boxes, se- File Modules Measurements Plots Results Log  Utilities
lect the plot type for each measure- E
ment that you selected. (Note that it is
possible to select a measurement for £ —_—
which there is no plot.) —

Plots Display

i Waveform

* | Bathtub Curve ¥

enu: Plots->Select

Configuring Plots

After you have selected the Measurement
and associated plot type, you can further
configure each of these. To configure a
plot, perform the following procedure:

1. Click Configure.

File Modules Measurements Plots Results Log Utilities Help KO BT Eye Lo s

The controls in the Configure section

vary, depending on the type of mea- _ e Plots Display Plots
surements and plots that you previous-

ly selected in the Select window. e ter

TIE Jitter Histogram

Jitter @ BER Bathtub

enu: Plots->Select

2. In this example, click 1 to display the TY
Configure controls for an Eye Diagram :
plot.

hiea:

3. Click the Bit Type drop-down box, and wan
select the bit type that you want.

4. Click On or Off to toggle the display of
masks.

. enu: Plots->Config
5. Click Browse. 0

The Masks window opens.
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6. Select the mask file that you want to
use, and then click Open.

Selecting and opening a mask toggles
Mask on. Once selected, you can
toggle the mask off or on.

For additional information on using
masks, refer to the RT-Eye online help.

7. In this example, click 2 to display the
Configure controls for a Spectrum plot.

8. Click Linear or Log for the vertical axis
scale.

9. Click Linear or Log for the horizontal
axis scale.

10. In this example, click 3 to display the
Configure controls for a Histogram
plot.

11. Click Linear or Log for the vertical axis
scale.

12. Click the Bin Resolution control to se-
lect the number of bins.

13. In this example, click 4 to display the
Configure controls for a Bathtub Curve.

14. Click Linear or Log to set the scale for
both axes.

RT-Eye Quick Start User Manual

ZZXDpen

M=
B Ethern

B InfiniBand

D FCl Express

B user.msk

File nam user.msk

All Files

J e

er @ BER Bathtub Curve

Configure

Vert. Scale Horiz. Scale

Configure

Vertical Azis

Configure

Scale

- Cancel
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15. Aﬂel’ yOU select and COnﬁgure the p|0ts File Modules Measurements Plots Results Log Utilities Help ¥oX
that you want, click Start to take your SenAT
measurements. Configure
Scale
When sequencing is complete, the Plot o x|
Summary window displays up to four e MEAR BT S
plots.

enw: Plots-»Select

Reconfiguring Plots and Using the Bit Error Locator
In the following steps, you will:

= Make changes to display two plots: an eye diagram plot with a PCIExpress NTbit mask and the associated waveform
plot.

= Use the Plots Refresh button to reconfigure the plots without sequencing again.
= View the mask hits in the eye diagram plot.

= Use the Bit Error Locator function to see the mask hits (sample points) in red on the waveform.

16. Select Plots > Select.

File Modules Measurements|F‘Iots Results Log Milities Help

lenu: Plots-=Select

46 RT-Eye Quick Start User Manual



Using the RT-Eye Software

17. Make the fO"OWing Changes: File Modules Measurerments Plots Results Log Utilies Help

= Change the second measurement
t0 Eye W|dth y o Slot Type Plot= Digplay

= Change the Plot Type to
Waveform.

= Change third and fourth
measurements to None.

18. Click Configure. : Results Log Ufiities Help

19. C|ICk 1 . - Configure

20. Click Browse. Al

enu: Plots->Config

21. Locate and select the PCI Express Di- ¥X0pen
rectory in the Masks directory.

22. Click Open.

hd Canecel

23. Select PCETxNTbit.msk.

24. Click Open.
¥ FceRov

PLETNThit mek

The mask file is opened and Mask is
toggled to On (if it was Off).

PCET=NTbit.msk
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25. C“Ck Select .} RT-Eye Plot Summary ;lﬂllll
26. Click Refresh. =

=Rl =l

The reconfigured plots are displayed.

27. Click the Eye Diagram Details icon.

Plot= Digplay

lenu: Plots-=Select

The details of the eye diagram are } RT-Eye Plot Details ;|g|5||
displayed. eEa papmwm[ziie @ B ERS

28. Note the mask hits. Wert Cursor
c t,: 249.5ps

29. Click the Plot Summary Icon to displa | fo:219.50s

' . u ry p y At: 499ps

both plots again.
Horiz Cursor
Wy 473.6mV
V,: 481.6mV
AW 955 2mVy

400ps

30- C|ICk the WavefOI'm DetaI|S I00n -} RT-Eye Plot Summary ;|g|5||
eEme mEid @7 s

Note that the Bit Error Locator displays ) RT-Eye Plot Details =TT
the waveform with the mask hits EEEI AR, =

highlighted in red.
31. Click the Zoom in X icon.

At; Gus
32. Click the mask hits that you want to - _
see in detail (you may want to click - Vet 336 5my
multiple times to zoom in on the wave- - Vg AT

AV: 612mV

form).
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33. Note the mask hits (sample hits), indi- =1
cated in red, on zoomed waveform. Jju =1 ;ay_,e AT E =

m . Vert Cursor
IlilI "'\'h F| Il' " t,: Jus

‘ I|I H| tz:3us

At: Bus
. | | y . || Wy 338.5mV
"q"| W) 'h,'h / 'I' .' \: 273.5mV
AV: 612mV

Horiz Cursor

H \I‘ M

Configuring Measurements

This topic contains information about advanced features of the RT-Eye application. Refer to the RT-Eye Serial Compliance
and Analysis Online Help for additional information, if needed.

Choosing Probe Types and Measurement Sources

When started, the RT-Eye application is configured with a default probe type and source for the measurements. You can
choose a different probe type and source, either manually or by using the Wizard. This section discusses how to manually
choose a probe type and source.

You can set the probe type to Single Ended or Differential. To use a single-ended probe type, you must choose two source
waveforms, nominally representing the Vpgsitive and Vnegative inputs to a differential amplifier. The application subtracts
Vhegative from Vpesitive to create a composite waveform on which the measurements are performed. The two source
waveforms may be two live waveforms, two reference waveforms, or two .csv files.

When you choose a Differential probe type, you must choose a single-source waveform. This waveform represents the
output of a differential amplifier external to the oscilloscope, such as that contained in a differential probe. Again, the
source may be a live channel, a reference waveform, or a .csv file.

Source

Use the Source window to configure the source of your measurements. The controls displayed in the window differ,
depending on the probe type and source type that you select.

The following procedure configures the
sources for a single ended probe type.

1. Se|ect Measul’ements>se|ect, File Modules | Measurements Plots Results Log  Utilities Help KX

The Select window displays. B oo

Limits

Wizard...
Run MyTest g @ BER

Save MVTESt H

enu: Meas->Select

RT-Eye Quick Start User Manual 49



Using the RT-Eye Software

2. Select Single Ended from the Probe
Type drop-down box.

3. Select Measurements > Configure >
Source.

4. Select the source type. For this exam-
ple, select Live.

5. Select your sources from the D+. D-
drop-down box.

The Autoset controls in the following
steps are available only when the
source type is Live.

6. Click Vertical Scale to autoset the wa-
veforms to display full screen vertically
based on the amplitude of the sources.

7. Click Horizontal Resolution to auto-
set the time base to the necessary hor-
izontal resolution and record length to
ensure accurate measurements.

8. Click Vertical & Horizontal to autoset
both the vertical scale and the horizon-
tal resolution.

The following procedure configures the
source for a differential probe type.

1. Select Measurements > Select.

The Select window displays.

50

=3 Single Ended hd
Tlpll

- -~ Tin|
dtht Unit Diffzrential er
Eye Height Interval Voltage 3 @ BER

Rise Bt Rt High AL O I
Time tRate B amplitude B Voltage el
Fall Diffarantial Low De-

Time Shaw amplitude | Emphasis

enu: Meas->Select

File Modules | Measurements Plots Results Log Utilities Halp O RT_Eye ™ B
Select 5

rce

.............. Ref Levels

Eve Wfidthi Wizard...

EveHeight Run hyTest
Rise
Time
Fall Diffarential
Time Skewy

enu: Meas->Select

Smart Gating
Clock Recovery
Save MyTest Jitter

Al Population

General Config
- | CTURITESTS

File Modules Measurements Plots Results Log Uilities Help A RT.Eve ™ B

e [(RE o a y [ litter Population 2
Source Type Select Autoset
o+, D- : -
Vertical Haorizontal Vettical &
Chi1. Ch3 ¥ Soale Resolution Horizontal

enu: Meas-=Config

File Modules | Measurements Plots Results Log Wilities Help KX

ct
Configure  » _o
Limits Amp)

Eye Widths Wizard...
Eye Height Run hyTest

tial De- Jitter
b Emphasis @ BER
Rize
Save MyTest ! TIE Jitter
Time adllly
Fall Low
Time Amplituds

enu: Meas->Select
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2. Select Differential from the Probe
Type drop-down box.

3. Select Measurements > Configure >
Source.

The Source window displays. This
display is for a differential probe type
with Live/Ref selected.

4. In the Differential drop-down box, se-
lect the source of the waveform on
which you want to take measurements.

5. Click Vertical Scale to autoset the wa-
veform to display full screen vertically
based on the amplitude of the source.

6. Click Horizontal Resolution to auto-
set the time base to the horizontal res-
olution and record length necessary for
accurate measurements.

7. Click Vertical & Horizontal to autoset
both the vertical scale and the horizon-
tal resolution.

8. Click Select to display the Select Mea-
surements window.

RT-Eye Quick Start User Manual

File Modules Measurements Pl

otz Results Log Ltilties Halp FOURT| o T B =

=3 Single Ended hd

Si ded

..... Tim al

Eye Width/ Unit Diffzrential o Jitter
Eye Height Interval Voltage 3 @ BER

Rise Bt Rt High AL O I
Time tRate B amplitude B Voltage el
Fall Diffarantial Low De-

Time Shaw amplitude | Emphasis

enu: Meas->Select

Select
Configure ]
Lirmits
Wizard. ..

Run hiyTest

Eye Width?
Eye Height

Rise Save MyTest
Time I Al
Fall Diffarantial
Time Shew

Source Type Select

Ciifferential
LiverRef
Ch1

File Modules Measure

e |[Ret

Source Type

Live/Ref

enu: Meas->Config

Ref Levels
Smart Gating
Clock Recovery
Jitter
Faopulation

General Config

Configure
[ CTTPTTESE

itter Population

Autoset

Verical Herizontal Wertical &
Scale Resolution Harizontal

Jitter  Fopulat

Autoset

Wertical Horizontal Verical &
Soale Resolution Horizontal
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52

Ref Levels

Use the Ref Levels window to set the high, middle and low reference voltages. The timing instants used by the
measurements are precisely determined by when these voltage thresholds are crossed by the source waveform(s).

You can set any of the reference levels manually, or you can choose Ref Level Autoset so that the application automatical-
ly determines appropriate levels. If you do not set the reference levels either manually or using Autoset, the application will
use default values which may cause unexpected measurement results.

Note that the Autoset button in the Measurements > Select window performs an autoset on the horizontal scale, vertical
scale, and reference level. (See page 42, Selecting Measurements and Using Autoset.)

To set the reference level values automat-
ically, which is the preferred method,
perform the following procedure:

1. Click Ref Levels.

Jitter Population  Ge | Config

The Ref Level Autoset Setup window Source : Set Reference Level

Chi Autoset

displays.
2. Click Run.

Differential

enu: Meas->Config
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Smart Gating

Use gating to narrow the analysis to an area of the waveform specified by a gated region, filtering out unnecessary
information. The Smart Gating window has controls for two types of gating. You can gate the region using vertical cursors,
or you can use smart gating. If you use smart gating, you must set up a clock recovery window and an analysis window

within the specified clock recovery window.

Using Cursors to Set a Gated Region. To set a gated region using cursors, perform the following procedure:

1. In the instrument menu bar, select Fie  Edt  Wertical

Cursors > Cursors On. Then select

Horizfdcq  Trig  Display Cursors ~ Measure  Masks  Math  Utiliies  Help

Cursor Contraols, .., f
: uttons

* v Cursars On

Cursors > Cursor Type > V-bars.

Curs: i}

Cursor Mode s

» Waveform E
Cursor Position, .. - Curs2 Pos
Screen b
188.0ns

Cursor Setup...

2. In the application menu bar, select
Measurements > Configure > Smart
Gating. o

Differential

The Smart Gating window displays.

RT-Eye Quick Start User Manual

enu: Meas->Config

Lirmits
Wizard. ..
Run hiyTest
Save MyTest

Source

Ref Levels
Clock Recovery
Jitter
Faopulation
Gene nfig
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3.
4,

Click Cursors.

Use the multipurpose knobs on the in-
strument to position the cursors, defin-
ing the area of the waveform in which

measurements will be taken.

Click Start to take measurements on
the waveform between the cursors.

Fil=  Edit  Vertical Horiz/Acq  Trig  Display  Cursors  Measure  Masks  Math  Utilities  Help

=

Curs1 Pos

Curs2 Pos

o o b e s dbhd i

Modules  Measurements
itter Population G

Gating Units | Unit In

Gating

Lenath

Smart \ hop
Gating )

enu: Meas-=Config

Using Smart Gating to Set Up a Gated Region. To set a gated region using smart gating, you must set up a Clock
Recovery Window, and then define your gated region by setting up an Analysis Window within the Clock Recovery
Window.

Setting Up the Clock Recovery Win-
dow. Perform the following procedure:

1.

54

Click Measurements > Configure >
Smart Gating.

Click Smart Gating.

Click the Gating Units drop-down box,
and select the type of units that you
want to use.

Click Start in the Clock Recovery Win-
dow, and enter the unit interval or edge
within the record where the clock re-
covery starts.

Click Length in the Clock Recovery
Window, and enter the length in unit
intervals or edges of the window over
which the application recovers the
clock.

Note the unit interval or edge on which
the clock recovery will stop.

Source e Source
Ehil Limits RefLevels

Differential Wizard. .. g
Run hiyTest Clock Recovery
Save MyTest Jitter
Faopulation
General Config

enu: Meas->Config

F Modules Measurements Plots Results Log U
Jitter [Fopulat

Gating Units | Unit In
*

Gating it n Iner

*
1
\o
Length L Wans
Smart Stop 0
G ating )

3.8k

enu: Meas->Config
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YOu can take meaSurements on mu|tip|e File Modules Measurements Plots Results Log  Utiliti Xl
clock recovery windows within the : SETCETE 4T (RO
waveform. To use multiple windows, Catrgbits

. Gating
perform these additional steps:
7. Check Enable Scan. A0 O

. ered

8. Click Scan Incr, and enter the number ;

s . ating = Al e
of unit intervals or edges by which you —
want to each scan to be offset from the enu: Meas.->Confly
prior one. @

9. Click #Scans, and enter the number of
scans that you want to make, or, if you
want to scan the entire record, check
Scan to End of Record.

Setting Up the Analysis Window. After setting up the Clock Recovery Window, you must set up the Analysis Window.
There are three ways to set up the Analysis Window:

= The same as the Clock Recovery Window
= A smaller region centered within the Clock Recovery Window
= A user-defined region positioned anywhere within the Clock Recovery Window

To set up the Analysis Window, perform the one of the following procedures.

Setting the Analysis Window the same Y]
as the Clock Recovery Window. f - itter | Popultion
Gating Units
1. Check Same as Clock Recovery Win- aating —
dow. Your Analysis Window is now set

u — : .
p Alignment
&«
- Centered
Smart Stop
Gating S

enu: Meas->Config
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Setting the Analysis Window Centered
within the Clock Recovery Window.

1. Clear the Same as Clock Recovery
Window check box.

2. Select Centered from the Alignment
drop-down box.

3. Click Length, and set the size of the
window in unit intervals or edges. Your
Analysis Window is now set up.

Setting a User-Defined Analysis
Window within the Clock Recovery
Window.

1. To specify the absolute position of the
Analysis Window within the Clock Re-
covery Window, select User Defined
from the Alignment drop-down box.

2. Click Start, and enter the unit interval
or edge that you want the Analysis
Window to start.

3. Click Length, and set the size of the
window in unit intervals or edges. Your
Analysis Window is now set up.

Clock Recovery

Use the following procedures to set up
clock recovery using different clock
recovery methods.

To set up clock recovery as a phase-
locked loop with the bandwidth based on
an industry standard method, perform the
following procedure:

1. Click Clock Recovery.
The Clock Recovery window displays.

2. Click the Method drop-down box and
select PLL:Standard BW.

Modules Measurements Plots Results Log  Utiliti
v Jitter Populs

Gating Units

Gating

- e
&
) 1.876k

s
Smart 0 Enc — —
Gating

enu: Meas->Config @

File Modules Measurements Plots Results Log Utilities Help

Jitter Populs

Gating Units

Gating

Smart
ating

enu: Meas->Config

op
Clock Recovery

Methad \ Iser B L
{3
PLL: Standard BWF ¥

PLL Loop BW

Const Clk: Mean Standard
Const Cli: Median PCIL
2 rd B ¢
PLL
PLL Order Damping

First hd

enu: Meas-=Config
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3. Select the standard to which you want
to test from the Standard : b/s drop-
down box.

4. Click the PLL Order drop-down box,
and select between a first-order or sec-
ond-order loop.

5. If you select Second for the PLL Order,
click the Damping control, and enter a
value for the damping ratio of the PLL.

6. Normally, the clock recovery software
automatically determines the bit rate of
the waveform. To explicitly guide the
clock recovery software, click On for
the Nominal Data rate.

7. Click the Bit Rate control, and enter
the nominal bit rate in bits per second.

To set up the Clock Recovery at a PLL
with a user-defined bandwidth, perform
the following procedure:

1. Click the the Method drop-down box,
and select PLL: User BW.

2. Click the User BW control, and input
the bandwidth.

3. To use the other controls in this win-
dow, follow the instructions in the in-
dustry standard procedure (starting
with step 4).

To set up the Clock Recovery to use the
constant clock mean or the constant clock
median method, perform the following
procedure:

1. Click the Method drop-down box and
select Const Clk Mean or Const Clk
Median.

2. To explicitly guide the bit rate used by
the clock recovery software, do steps 6
and 7 in the industry standard proce-
dure.

RT-Eye Quick Start User Manual
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enu: Meas->Config

Jitter Fopulation

Clock Recovery PLL Loop BW
Method

PLL: User By -

Const Clk: Mean

Const Clk: Median
l FLL: Standard Bl

Single Run ¥

enu: Meas-=Config

File Modules Measurerments Plots Results Log  Utilities  Help FOURT.Eye ™ L

Fop
Clock Recovery PLL Loop BW
Methad User Bl L

Conzt Clk: Mean -

Const Clk: Mean \ Standard
Const Clk: Median PC
l FLL: Standard Bl

PLL: User Bl
m— PLL Order

enu: Meas-=Config
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Jitter

Use the controls in the Jitter window to
set up for Jitter@BER measurements.
These controls are not required for a TIE
jitter measurement.

If your waveform has a cyclically-repeat-
ing pattern and you know the pattern
length in unit intervals, perform the
following procedure:

1. Click Jitter.

2. Select Repeating in the Type drop-
down box.

3. Select from one of the industry-
standard bit patterns in the Pattern
drop-down box. If your pattern is not
listed, choose Custom.

4. If you selected Custom as the pattern,
then enter the pattern length.

5. Click the BER control, and enter the bit

error ratio. The eye opening and total
jitter at this BER is extrapolated.

If your waveform does not have a
repeating pattern, or has a repeating
pattern for which you do not know the
length, perform the following procedure:

1. Click Jitter.

2. Select Arbitrary in the Type drop-down

box.

3. Click the Window Length control to
set the number of history bits used to

calculate data-dependent jitter for each
edge in the waveform (typically 5 to 10

bits).

4. Click the Population control to set the

minimum population that each bit pat-

tern must be observed before it is used
as a basis for data-dependent jitter cal-

culations (typically 100 to greater than
1000).

5. Click the BER control, and enter the bit

error rate. The measurement will ex-
trapolate the eye opening and total jit-
ter at this BER.

File Modules Measure

mart Gating

Data Pattern

Type

Repeating ¥
Fepeating Qma
Aubitrany o

enu: Meas-=Config

esults Log Utilities

B2BTS1
CITPAT [ Wl e O
CRPAT

CEPAT
CTR
BIST
Type

Repeating ™

enu: Meas->Config

- ® ,_ A /3
Typ nf ength T Paopulation a
400

Arbitrany \ \
Repeating

Arbitrary

enu: Meas->Config
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Population

Use the controls in the Population window TOA RL.Eye™ [}
to set the maximum population on which it
the selected measurements are taken. In

Free Run mode, sequencing will automat- R
ically halt when the specified population is
reached on all measurements.

1. Click Population.
2. Click On.

enu: Meas-=Config

3. Select Measurement or Acquisitions
in the Limit By drop-down box.

4. Click the Limit control, and specify the
number of measurements or acquisi-
tions that you want to set as the limit.

General Config

Use the controls in the General Config i A Rreve [}
window to set whether rise, fall, and ;
amplitude measurements are limited to
transition bits or all bits. You can also
enable worst-case logging in the scan
mode.

1. Click General Config.

enu: Meas-=Config

2. Click to toggle the features.
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Setting Limits

The Serial Analysis module provides a Limits file that includes combinations of all measurements and statistical
characteristics and an appropriate range of values for each combination. The application can use the Limits file and a
mask file to determine the Pass or Fail status for compliance tests. You can view and edit existing files or create new limit

60

files that meet your test needs.
Viewing the Current Limits

To view the current limits, perform the
following procedure:

1. Select Measurements > Limits.

The Limits window displays.

2. Click Off.

3. Click Browse to find the Limits file that
you want to display.

4. Click Current.

The RT-Eye Limits Editor Editor opens
and displays the values in the currently
selected Limits file.

File Modules | Measurements Pl

Select

Canfigure »

g \o transition bits anlhy
Wizard. ..
Run hiyTest

Wes Save MyTest reasurements to transition bits only

enu: Meas->Config

File Modules Measurements Plots Results Log Utilities Help

Limits Limits File Editor

EN &N e e
Limits File e O

| CATekApplic e;".‘E:-
enu: Meas->Limits o
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Editing the Currently Displayed Limit File

To edit the currently displayed Limit file, RT-Eye Limits Editor I
perform the following procedure: File  Add

| DIl

5. Using the drop-down boxes and con- — - -
trOlS, edlt any meaSUrement, StatiSﬁC, Measurement Statistic Lower Lim Upper Lim
lower limit, or upper limit that you 0

Rise Time Min_ ¥ 100p=

want. &
6. To add a new measurement, click + in \5( V

the toolbar. A new line is added with 0
None selected as the measurement to Sy it u Min
Fall Time 100ps

the end of the list. Set up this mea-
surement as you want.

7. To remove a measurement, select Unit Intenval
None as the measurement, and click
Compact. Compact removes all mea- e iz

surements that are set to None.

8. Click Validate to verify that the limits
for each measurement are valid and
that there are no duplicate measure-
ments.

Walid ate Compact
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Viewing a Summary of the Limits

9. To view a summary of the currently dis-
played file, select File > Show Sum-
mary.

The Summary window displays.

The summary table displays all the
measurements, statistics, lower limits,
and upper limits that you have set up.

10. Click OK.

5!
File Add
=
Open Statistic Lower Lim Upper Lim

Save

100ps
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Saving the Limits File

11. Click Cancel to close the editor with-
out saving any of your changes.

12. Click Save As to save your file. Be
sure to save the file with a different
name, unless you want to overwrite the
current file.

13. Close the RT-Eye Limits Editor.

Using Limits
14. After you select the Limits file that you
want to use, click On.

15. Click Start.

The Result Summary window displays.

16. Check the Status column for PASS/
FAIL results for the measurements on
which you set limits.

RT-Eye Quick Start User Manual

Eye Hesght Transition Bits

File Modules Measurements Plots

Results Log Utilities Help KOURT Eye™ B X

Limits Limits File Editor

“

File Modules Measurements Plots Results Log Utilities Help KO BT Eye Lo s

Details

18 o 0. U] 0 u a
Fall Time 0. U 0 u
Unit Interval 1 0. i1 0 u #
Bit & Pinterval

enu: Meas->Limits
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Application Examples

Creating a Custom Compliance Module with Pass/Fail Limits

This application example shows you how to perform jitter analysis compliant with T11.2 MJSQ methodology using the
spectrum approach. You will use the Setup Wizard to quickly set up and take your measurements and display plots, select
an appropriate mask for the eye diagram, define a limits module, create a compliance report, and save your test so that
you can run it when you start up the application again (or at any other time).

The signal used for this example is a 127 bit, PRBS repeating pattern. A Tektronix P7380SMA differential probe with
phase-matched SMA cables is connected to the positive and negative outputs of a 2.5 Gb/s signal source. The differential
probe is then connected to Channel 1 of the instrument.

The RT-Eye Serial Data Compliance and Analysis Application must be installed and enabled on your instrument.

Starting the RT-EyeApplication

1. Pl'eSS AUTOSET on the front pane| Of File Edit Vertical Hariz/dcq Trig Display Cursars Measure  Masks  Math Lkilities Help
the instrument to view the differential L e — IR O (S
signal. ' p—
-44 0m¥
Autoset
|1 | \' \I A I
Fab
u’\'l | fklm,\N
2. Start the app|lca“0n File  Edit  Wertical Horizfdcg  Trig  Display  Cursors  Measure  Masks  Math  Lkiities  Help
Reference Waveforms )
u For non'B and n0n-C m0de| Instrument Setup...

Recall Default Setup

oscilloscopes, select File > Run e : _

Application > RT-Eye Serial B Comparee o et
. . Page Sefup... . 5

Compliance and Analysis. N A e

Jitter Analysis - Essentials

Prink. .. Chrl+P

Export Setup, ..
Select Far Expart
Export, ..

1 Recent setup File 1

Minimize: Chrl+r

Shutdaown, .,
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= For B and C model oscilloscopes,
select App > RT-Eye Serial
Compliance and Analysis.

The RT-Eye application displays in the
lower half of the screen.

Running the Setup Wizard

3. If the RT-Eye Welcome dialog box dis-
plays, click Run Wizard.

4. If the RT-Eye Welcome dialog box
does not display, select Measure-
ments > Wizard....

RT-Eye Quick Start User Manual

Fle Edit Vertial MoriziAcq Trig Displey Cursors Memsure Masks Math (R Utiltes Hel Buttons
Restore Application

RT-Eye Serial Compliance and Analysis

File  Edit  “ertical Horizldcq  Trig  Display  Cursors  Measure  Masks  Math  Ukiities  Help

Level
-44.0mi

T
B hoa o A
Y I|N| ‘Il_rwl \Unllll I'LJ!J‘ L\JN, N ] \IJI

File Modules Measurements Plots Results Log Uilities Help

eeveeeeree Timi S litude -
Uni ifferantial De- Jittar
Eye Height B Intensal waltage Emphasiz @ BER
Rise Bit Rat i TIE Jitt
Time nhaE W amplitude e
Fall Loy
Time Amplitude

enu: Meas->Select

File Modules Measuremer = o oo

XX e Welcome

-~ Timi . Run hdyTest
dth/ u
Ewe Height Intenal w
Rize Bit Feat
Time fthake
Fall
Time

log at startup
enu: Meas-=Select

Select
Canfigure
) Limits

Eye Width
Eve Height Run hiyTest

Rise Save MyTest TIE Jitter
Time Al

Fall
Time Amplitude

enu: Meas->Select
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5. Make the following selections in the
Setup Wizard:

Step 1—Differential
Step 2—Ch1
Step 3—PCIE : 2.5G

Step 4—Timing, Amplitude, TIE
Jitter, Jitter@BER, Repeating, 127 Ul

Step 5—VYes
Step 6—Yes

Step 7—Eye Diagram, Spectrum,
Bathtub Curve, Jitter Histogram

6. Click Run.

Viewing the Results

7. View the results.

The Plot Summary window displays
the plots that you selected and the
Results Summary window displays the
measurements.

8. Click Details.

66

Setup Wizard

7. Select Plot Types

|2 Eve Diagram

Bl spectum (TIE Jitten

= Bathtub Curve (Ji

| Jitter Histogram (TIE Jitter)

=]
lews ERERE @7

Show Plot

enu: Meas-=Select
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9. Select Jitter @ BER from the Select =T
Measurement drop-down box. = ERakeia]w! =]

10. View the details of the Jitter @ BER
measurement.

enu; Results->Details

Summary of Displayed Results

The three plots of jitter and the corresponding measurements represent a typical method of taking jitter measurements
using the Spectrum Method of Rj/Dj separation.

The TIE histogram (lower left-hand plot) is the traditional method of measuring jitter on an oscilloscope. This method is
limited by the amount of statistical certainty that can be achieved in a reasonable amount of time. More advanced DSP
methods are used to determine the jitter eye opening, total jitter, random jitter, and deterministic Jitter.

The TIE measurements are transformed into the frequency domain by performing an FFT on the raw TIE data, creating the
jitter spectrum shown in the upper right-hand plot. The spikes in the frequency domain represent deterministic jitter. Further
analysis can be done to determine which spikes are Duty Cycle Distortion (DCD), which are Data Dependent Jitter (DDJ),
and which are Periodic Jitter (PJ). Once these values are removed (DJ), then what is left is a noise floor which represents
the Random Jitter (RJ).

These transformed values are used to create the Cumulative Distribution Function (CDF), commonly known as the
Bathtub Curve, shown in the lower right-hand plot. The magenta line at 10 -12 BER represents the jitter eye opening
measurement. As can be seen by the measurement results, the following equation applies:

Eye Opening @ BER = [1 Ul - Total Jitter @ BER]

For more information about the spectrum approach to jitter measurements, refer to the MJSQ (Methodologies in Jitter and
Signal Quality) PDF file at:

http://www.t11.org/ftp/t11/pub/fc/mjsq/04-101v4.pdf
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Using a Mask

You have taken your measurements and
viewed the associated plots. Now, you will
display a custom or industry-standard
mask on the Eye Diagram plot.

11. Select Plots > Config.

12. Click 1.
13. Click Browse.

The browse window opens.

14. Locate and select the PCI Express
folder in the Masks directory.

15. Click Open.

68

File Modules Measurements|F‘Iots Results Log Milities Help

Utilities  Help

Bit Type

Configure

- Canecel
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16. Select PCETxNTbit.msk.
17. Click Open.

The mask file is opened and Mask is
toggled to On (if it was Off).

PCET=NTbit.msk

18. Note that Mask automatically toggled
On when you opened the mask file.

Configure

19. Click Select. st 1ype

20. Click Refresh. Results Log Utlities Help
The plots are recalculated using the -
measurements taken previously, and — Plots Display
the Eye diagram is displayed with the

mask that you selected. TIE Jitter

TIE Jitter

Jitter @ BER Bathtub Curve

lenu: Plots->Select

21. Note that mask hits,if any, are dis- T-Eye Plot Details
played as white dots. REa 22 ew|xznH| o HES

Vert Cursor
t,: 249.9ps
t,: 249.5ps
At: 499ps

Horiz Cursor
Wy 473.6mY
¥,: 481.6mV

V: 955.2mV
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Defining a Limits Module

You have taken measurements, viewed
plots, and added an industry-standard
mask to your eye diagram, Now, you will
create a limits module to apply a limit to
the TIE Jitter measurement taken
previously.

22. Select Measurements > Limits.

23. Click New.

The RT-Eye Limits Editor window
opens.

24. Select TIE Jitter from the Measure-
ment drop-down box.
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File MDduIes|Measurements Flots Results Log Uilities Help

Select
Caonfigure »

| Limts =] Piots ispley Plots
Wizard...

Run htyTest

Save MyTest

" Histogram ¥

Bathtub Curve ¥

lenu: Plots-=Select

File Modules Measurements Plots Results Log Uilities Help

Limits Limits File Editor

nk

Limits File

lenu: Meas-»Limits

| =

File  Add

| Dlg +|'_:§

Measurement Statiztic Lower Lim Upper Lim

Y- |
[ 3

Differential Amplitude
High Amplitude
Low Amplitude

CM Woltage
AL CM Voltage
De-Emphasis
Eye Opening
Total Jitter
Deterministic Jitter
TIE Jitter

Validate
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25. Select Min from the Statistic drop-
down box.

26. Enter -60ps in the Lower Lim box.

27. Click + to add another measurement.

28. Select TIE Jitter from the Measure-
ment drop-down box.

29. Select Max from the Statistic drop-
down box.

30. Enter 60ps in the Upper Lim box.
31. Click Save As.

The Save window displays.

RT-Eye Quick Start User Manual

RT-Eye Limits Editor x|
File Add

| Dlg +|1:§

Measurement Statistic Lower Lim Upper Lim

TIE Jitter

Validate

RT-Eye Limits Editor

File Add

| DI+

-1ent Statistic Lower Lim Upper Lim

TIE Jitter

TIE Jitter

Validats
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32. Enter Jitter.lim as the file name.
33. Click Save.

The Save window closes.

34. Close the RT-Eye Limits Editior win-
dow.

35. Click Browse.
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RT-Eye Limits Editor
File Add

Limit Fil

- Cancel

| Dlg +|1:ﬂ

Measurement
TIE Jitter

TIE Jitter

Walidate

Statistic

Lower Lim

Cancel

File Modules Measurements Plots Results Log Uilities Help

lenu: Meas-»Limits

Limits File Editor

Mew
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36. Select Jitter.lim as the limits file.
37. Click Open.

The Limits browse window closes.

38. Click On.

39. Select Results > Details.
40. Click Clear Results.
41. Click Start.

42. Select TIE Jitter.

43. Note the PASS/FAIL status of the mea-
surement limits that you set up in the
Limits file.

RT-Eye Quick Start User Manual

File name: Jitter.lim

File Modules Measurements Plots Results Log Uilities Help

Limits Limits File Editor

n

Limits File

lenu: Meas-»Limits

File Modules Measurements F‘Iots|ResuIts Log Hilities Help

lenu: Results->Details

File Modules Measurements Flots Results Log Uilities Help

nt TIE Jitter

- Q
o Start
awuer Lim I UpperLim I Status -

Summary

enu; Results->Details
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Creating a Compliance Report

You have taken measurements, viewed
plots, added an industry-standard mask to
your eye diagram, and created a Tie Jitter
limits file. Now you will generate a
compliance report. Perform the following
steps:

44. Select Utilities > Reports.

45. Click Generate.

Wait until the report generator is
finished.

When completed, the report displays.
(Use the Alt+Tab key combination to

bring the report to the front, if neces-
sary.)
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File Modules Measurements Flots Results Log | WUilities  Help

Summary

Report Generator

Define Test Template | Dafin

=k
File Edit View ©Object Help
FH SRR aREE 4 RE|EEEE =0 @]
-
Data TIE - Result Details ]
Current Acy AT Acys Limit Status
Population 12603 12603 N -
Mean T2M3ps T2 3ps - -
Std Dev 26 743ps 26.743ps ~ ~
Max 23 340ps 3.349ps L GEIL FAIL
Min -56.457ps -56.457ps SEUL - PASS
Pl Pk 139 81ps 139 81ps - -
Feport generated using Tektronix Report Generator
-
Kl | - |
Ready Page 7 of 8 y
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Using MyTest

You have created a custom compliance
test module. Now you will use MyTest to
save your test and run it automatically
when you start the application (or
whenever you want).

To save your settings as a MyTest file,
perform the following procedure:

46. Select Measurements > Save
MyTest.

Your current setup is saved as MyTest.

47. Select File > Exit.

The Exit RT-Eye dialogue window
displays.

48. Click No to exit without restoring oscil-
loscope settings.

RT-Eye Quick Start User Manual

File Wodulas | Measurements Plate Results Log Utilities Help X
Selact
Canfigure 3
Limits
Wizard
Run MyTest

e Units

Unit Interval ¥

enu: Plots-=Select

File Modules Measurements Plots Results
Recall Default
Recall...
Save..
Recall Recent
Preferences
Dok L Detailz

Undock f %

Minimize 3 a Time Units

enu: Results->Summ...

File Modules Measurements Flots Results Log Uilities Help

Exit RT-Eye

| Save MyTest

Do you want to restore the oscilloscope settings

to the state prior to starting RT-Eve?
]
—

enu: Results->Summ...
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To run MyTest from the RT-Eye Welcome
dialogue box, which displays when you
start the RT-Eye application, perform the
following procedure:

49. Start the application:

= For non-B and non-C model
oscilloscopes, select File > Run
Application > RT-Eye Serial
Compliance and Analysis.

The RT-Eye Welcome dialogue box
displays.

= For B and C model oscilloscopes,
select App > RT-Eye Serial
Compliance and Analysis.

The RT-Eye Welcome dialogue box
displays.

50. Click Run MyTest.

The application takes the measure-
ments and displays the results in the
Result Summary window.

51. If the RT-Eye Welcome window did not
appear, then select Measurements >
Run MyTest.

The application takes the measure-
ments and displays the results in the
Result Summary window.
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File  Edit Vertical Hariz/dcq Trig Display Cursars Measure  Masks  Math Lkilities Help

I3

Reference Waveforms » LT
Instrument Setup...

Recall Default Setup

Run Applicatio DI Compliance Test Solution

Ethernet Compliance Test Software

P Setup...
i S Jitker Analysis - Advanced

Frink Preview
Prink. .. Chrl+P

Export Setup, ..
Select Far Expart 3
Export, ..

1 Recent setup File 1

Minimize: Chrl+r

Shutdaown, .,

Fle Edit Vertial MoriziAcq Trig Displey Cursors Memsure Masks Math (R Utiltes Hel Buttons
uerape Restore Application

RT-Eye Serial Compliance and Analysis

File Modules Measuremer e -
XXRT-Eye Welcome

Rize
A Bit Rate
Time
Fall
Time

enu: Meas-=Select

Select

Configure

Ul Limis ; de
Ewe Widths Wizard Jitter
Ewe Height 5 t e i@ HER
Ri
Save MyTest ! TIE Jittar
Time FTTT
Fall
Time Amplitude

enu: Meas-=Select
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Index

Index
A

Accessories, standard, 5

Application directories, location, 19
Application Examples, 64
Application installation, 5
Application set up, 21

Autoset Summary dialog window, 12

Bandwidth, system, 6
Bit Error Locator, 46

C

Calibration of oscilloscope and probes, 8
Clock Recovery, 56
See also Configuring Measure-
ments
Closing the application, 17
Compatibility, 2
Compliance modules, 2
Configurations, probing. See Probing
configurations, typical
Configuring Measurements, 49
Clock Recovery
Bit Rate, 57
Const Clk Mean, 57
Const Clk Median, 57
Damping, 57
Industry standard method, 56
Nominal Data Rate, 57
PLL Order, 57
PLL: Standard BW, 56
PLL: User BW, 57
Standard: b/s, 57
User BW, 57
User-defined method, 57
General Config, 59
Enable worst-case logging, 59
General Config Window, dis-
playing the , 59
Limit Amplitude measure-
ments, 59
Limit Rise/Fall measurements,
59
Jitter, 58
Arbitrary pattern, 58
BER, 58
Jitter window, displaying, 58
Length, 58
Pattern, 58
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Population, 58
Repeating pattern, 58
Type, 58
Window Length, 58
Population
Limit by Acquisitions, 59
Limit by Measurements, 59
Limit value, 59
Population Limit, toggling, 59
Population Window, displaying,
59
Ref Levels, Autoset
Accessing Ref Levels window,
52
Setup, 52
Smart Gating, 53
#Scans (Clock Recovery), 55
Accessing Smart Gating win-
dow, 53, 54
Analysis Window, setting up,
55
Button, Smart Gating, 54
Centered (Analysis), 56
Clock Recovery, setting up, 54
Cursors, 54
Enable Scan (Clock Recovery),
55
Gating Units, 54
Length (Analysis), 56
Length (Clock Recovery), 54
Same as Clock Recovery Win-
dow (Analysis), 55, 56
Scan Incr (Clock Recovery), 55
Scan to End of Record (Clock
Recovery), 55
Start (Analysis), 56
Start (Clock Recovery), 54
Stop (Clock Recovery), 54
User-defined (Analysis), 56
Source, 49
Accessing Source window, 50
Autoset, 50
Differential Probe, 50
Horizontal Resolution, 50, 51
Single Ended Probe, 49
Source Type, 50
Source, inputs, 50, 51
Vertical & Horizontal, 50, 51
Vertical Scale, 50, 51
Configuring Plots, 44
Bathtub Curve, 45
Scale, 45

Eye Diagram, 44
Bit Type, 44
Toggling masks, 44
Histogram, 45
Bin resolution, 45
Vertical axis, selecting, 45
Spectrum
Horizontal scale, selecting, 45
Toggling masks, 45
Vertical scale, selecting, 45
Connection to device under test, 6
Conventions used in this manual, vi
CSV file, exporting to, 33
Cursors
Positioning, 28
Readouts, 28
Resetting, 28
Turning off, 28
Using, 28

D

Defining preferences
Autoset Summary dialog window,
12
High-performance eye rendering,
12
Welcome window, 12
Deskew, probe, 7
Details, viewing plot summary, 26
Device under test, connections to, 6
Docking the application, 15
Documentation, v

E

Examples, application, 64
Exiting the application, 17
Exporting plots
Data file, 30
Graphics file, 30

F

Features, key, 1

G

General Config. See Confiiguring Mea-
surements
General Safety Summary, iii
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H

Hiding the application, 13
High-performance eye rendering, 12

Installation, 5
Interface, user, 18

J

Jitter. See Configuring Measurements
Jitter, configuring for, 58

K

Key features, 1
Keyboard, 5

L

Limits, 60
Compacting a Limits File, 61
Limits File Editor, 60
Limits File, browsing for a, 60
Limits File, editing, 61
Limits File, saving a, 63
Limits Window, displaying, 60
Setting, 60
Summary of limits, 62
Summary table, example of, 62
Toggling on or off, 60
PASS?FAIL, 63
Using, 63
Validating a Limits File, 61
Viewing , 60
Location of application directories, 19
Logging worst case waveforms, 39

Manual conventions, vi
MATLAB, 5
Measurements
Additional for Single Ended, 43
Autoset, using, 42, 43
Configuring. See Configuring Mea-
surements
Detail View, 33
Displaying the measurement win-
dow, 42
Exporting to CSV file, 33
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Selecting, 42
Selecting all, 43
Selecting Probe Type, 43
Turning off or on, 43
Menu structure, 18
Minimizing and maximizing the applica-
tion, 14
Minimum requirements, 3
Modules, compliance, 2
MyTest, 41
Running, 42
Running from the menu, 42
Running from the Welcome window,
42,76
Saving from the menu, 41, 75
Saving when exiting, 41

0)

Oscilloscope, 5
Oscilloscope calibration, 8

P

Preferences, defining, High-performance
eye rendering, 12
Plot Summaries
Cursor functions. See Cursors
Display full screen, 25
Display in lower half of screen, 24
Display in upper half of screen, 25
Grid display, 29
Viewing, 24
Viewing details, 26
Zoom function. See Zoom
Plots
Configuring. See Configuring Plots
Exporting, 30
Printing, 31
Reconfiguring. See Configuring
Plots
Selecting, 43
From menu, 43
Measurement to be plotted, 44
Plot type, 44
Using button, 43
Population, configuring, 59
See also Configuring Measure-
ments
Preferences, defining, 12
Autoset Summary dialog window,
12
Welcome window, 12

Probe calibration, 8
Probe deskew, 7
Probe type, Selecting in Wizard, 23
Probing configurations, typical, 6
One P73XX differential probe, 7
One P73XX SMA differential probe,
7
Two P72XX single-ended or P73XX
differential probes, 7
Two TCA-to-SMA adapters, 6

R

Ref Levels, 52
Configuring. See Configuring Mea-
surements
Related documentation, v
Relevant Web Sites, v
Reports
Accessing the Report Generator,
34,74
Compliance, 34
Creating new, 34
Directory, 34
Example of , 35, 74
File formats, 34
Generate button, 34, 74
Generating, 34
Moving the Report window to the
front, 35, 74
Printer icon, 35
Printing, 35
Printing a saved report, 36, 38
Report generator utility, 34
Saving, 36
Selecting a printer, 35
Viewing a saved report, 36
Requirements
keyboard, 5
MATLAB, 5
minimum, 3
oscilloscope, 5
Results
Accessing the Detail View, 33
Accessing the Summary View, 32
Detail view, 32
Detail window example, 33
Exporting to CSV file, 33
Measurement selection for details,
33
Summary view, 32
Time Units, selecting, 33
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S

Safety Summary, General, iii
Save MyTest check box, 17
Sequencing Controls, 16
Modes
Free Run, 16
Single No Acq, 16
Single Run, 16
Stop, 16
Setup Wizard
Access from menu, 22, 65
Access from Welcome window, 22
Example display, 23
Probe type,selecting, 23
Running the, 23
Selections, making, 23
Summary windows example, 24
Using the, 22
Setup, saving a, 41
Smart Gating
See also Configuring Measure-
ments
Types, 53
Source, Configuring. See Configuring
Measurements
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Standard accessories, 5
Starting the application
Newer instruments, 11, 22
Older instruments, 11, 22
Structure, menu, 18
System bandwidth, 6

T

Time units, selecting, 33

U

Undocking the application, 15
User interface, 18

vV

Viewing Results, 32

w

Waveforms
Accessing the Config controls, 39

Browsing to a log file, 39
File names, 40
Logging worst case, 39
Opening a worst case file, 39
Purging worst case files, 40
Turning off logging, 40
Turning on logging, 39

Web sites, relevant, v

Welcome window, 12

Wizard, Setup. See Setup Wizard

Z

Zoom, 26
100% icon, 28
Horizontal, 27
Horizontal, multiple times, 28
In, 26
In, multiple times, 27
Out, 27
Out, multiple times, 27
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