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Introduction Using Online Help

Using Online Help
Select Help from the menu to open the help file. You can also find an electronic copy of the help file in the
Documents directory on the 063-4068-XX DVD.

Table of Content (TOC) tab — Organizes the Help into book-like sections. Select a book icon to open a
section; select any of the topics listed under the book.

Index tab — Enables you to scroll a list of alphabetical keywords. Select the topic of interest to bring
up the appropriate help page.

Search tab — Allows a text-based search.
Follow these steps:

1. Type the word or phrase you want to find in the search box. If the word or phrase is not found, try the
Index tab.

2. Choose a topic in the lower box, and then select the Display button.

General Help Functions:

®  Select the Print button from the Help topics menu bar to print a topic.
B To return to the previous window, select the Back button.

B Use hyperlinks to jump from one topic to another.

B [fthe Back button is grayed out or a jump is not available, choose the Help Topics button to return to
the originating help folder.

Related Documentation

Technical Specification documents

http://www.tek.com/Measurement/applications/serial data/sata.html

ftp://ftp.iol.unh.edu/pub/sas/test suite/SAS-2 6Gbps Physical Layer Test Suite (v1.00).pdf
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Introduction Conventions

Conventions

Online Help uses the following conventions:
B The term “SATA” refers to Serial Advanced Technology Attachment.
m  The term “SAS” refers to Serial Attached SCSI.

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

B The term “select” is a generic term that applies to the two mechanical methods of choosing an option:
using a mouse or using the touch screen.

Table 1: Icon descriptions

Icon Meaning
-| This icon identifies important information.
| I
f This icon identifies conditions or practices that could result in loss of data.
This icon identifies additional information that will help you use the
application more efficiently.

TekExpress Serial ATA/SAS Automated Solutions



Introduction

Technical Support

Technical Support

Tektronix values your feedback on our products. To help us serve you better, please send us your
suggestions, ideas, or comments on your application or oscilloscope.

When you contact Tektronix Technical Support, please include the following information (be as specific as
possible):

General Information

All instrument model numbers.

Hardware options, if any.

Probes used.

Your name, company, mailing address, phone number, FAX number.

Please indicate if you would like to be contacted by Tektronix about your suggestion or comments.

Application Specific Information

Software version number.

Description of the problem such that technical support can duplicate the problem.
If possible, save the setup files for all the instruments used and the application.

If possible, save the TekExpress setup files, log.xml and status messages text file.

If possible, save the waveform on which you are performing the measurement as a .wfm file.

Forward the information to technical support using one of these methods:

E-mail — techsupport@tektronix.com

FAX — (503) 627-5695

TekExpress Serial ATA/SAS Automated Solutions 3
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Getting Started What is New in this Release

What is New in this Release

This version of TekExpress includes the following feature enhancements:

®  S-Parameters for SATA/SAS (6G)

m  Compliance needs for receiver UTD1.4

B Receiver Margin testing using High Performance Scan and Select Scan Parameter Preset

®m  PHY-TSG-OOB Enhancements for SAS/SATA

Accessories

About the Test Fixture

The TF-SATA-NE-ZP and TF-SATA-FE-ZP test fixtures that facilitate SATA/SAS Compliance testing are
manufactured and distributed by Crescent Heart Software, Inc. For more information, visit the Crescent
Heart Software Web site www.c-h-s.com .

The TF-SATA-TPA-P, TF-SATA-TPA-R, TF-SATA-TPA-PRC and TF-SAS-TPA-P, TF-SAS-TPA-R,
TF-SAS-TPA-PRC test fixtures that facilitate SATA/SAS Compliance testing are manufactured

by Wilder Technologies. For more information, visit the Wilder Technologies Web site
http://www.wilder-tech.com/pdf.htm .

The pin assignments for Wilder and CHS test fixtures are as follows:

Table 2: Pin assignments

Wilder test fixture CHS test fixture
Drive RP+ HR+
Drive RP- HR-
Drive TP+ HT+
Drive TP- HT-

About Frame Error Analyzer

The Crescent Heart Software SATA II and III probe adapter facilitates Receiver Signalling Group test.
Visit www.c-h-s.com for more information.

About Keithley Switch

The S46 Microwave Switch System is designed to simplify the automated switching needed
to test a wide range of telecommunications products and devices. For more information, visit
http://www.keithley.com/applications/aerospace/?mn=S46 .
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Getting Started Accessories

About the Power Splitter

The power splitter part number 1580 Divider PWR DC-26.5 GHz is required in certain test configurations
of TekExpress SATA (RSG-RMT, Rx-Tx without RF switch) and SAS. For more information, visit the
Aeroflex/Weinschel Inc Web site www.aeroflex-weinschel.com .

About the Test Adapter

The SAS Plug and Receptacle Test Adapters (SAS-TPA-P and SAS-TPA-R) test SAS interface cables,
hosts, and devices against the SAS specification 2.1.

Click the following links to view sample fixture photos:

SAS Plug Test Adapter (see page 6)

SAS Receptacle Test Adapter (see page 7)

For more information on SAS test fixtures, refer to SAS Test Adapter User Manual provided by Wilder
Technologies.

6 TekExpress Serial ATA/SAS Automated Solutions
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Getting Started

Minimum System Requirements

Minimum System Requirements

The minimum system requirements for a PC to run TekExpress are as follows:

Table 3: System requirements

Processor Pentium 4/M or equivalent processor.

Operating System Windows XP Service Pack 2.

Memory 512 MB of memory.

Hard Disk Approximately 2 GB of available hard-disk space for the recommended
installation, which includes full TekExpress installation and distributed
components.

Drive DVD drive

Display Super VGA resolution or higher video adapter (800x600 minimum video
resolution for small fonts or 1024x768 minimum video resolution for large fonts).
The application is best viewed at 96 dpi display settings *.

Software E  [Connect® and MeasureXtractor™ Signal Integrity TDR and S-parameter

Software (80SICON) Ver 4.0 or above.

Microsoft Excel 2002 or above.

Microsoft Internet Explorer 7.0 SP1 or later.

Microsoft Photo Editor 3.0 or equivalent software for image files viewing.

Adobe Reader 6.0 or equivalent software for viewing portable document
format (PDF) files.

Other Devices

Microsoft compatible mouse or compatible pointing device.

Four USB ports (2 USB ports minimum).

PCI-GPIB or equivalent interface for instrument connectivity 2.

1 If TekExpress is running on an instrument having a video resolution lower than 800x600 (for example, sampling oscilloscope), it is recommended
to connect a secondary monitor and this has to be enabled before launching the application.

2 |f TekExpress is installed on a Tektronix oscilloscope, the virtual GPIB port cannot be used by TekExpress for communicating with oscilloscope

applications.

If external devices like USB-GPIB or equivalent are used for instrument connectivity, ensure that the Talker Listener utility is enabled in the

DPO/DSA oscilloscope's GPIB menu.

TekExpress Serial ATA/SAS Automated Solutions



Getting Started Application Directories and Usage

Application Directories and Usage

The application directory and associated files are organized as follows:

= IZ5) TekExpress

= I25) TekExpress Serial ATA
3 acP
=53 Ein
= I25) Compliance Suites
= 15 545
[C5) Drive
= L) Serial ATA
I Cable
|5) Drive
|5 Host
@ Data Manager
I3 Data Starage
[= [£5) Documents
= () Serial ATA
I Mols
I Schematics
I3 Examples
I 1P
I Lib
ui'l Feport Generaktor
i =
= L) Tools
i
I Serial ATA

I Tools

TekExpress Serial ATA/SAS Automated Solutions 9



Getting Started

File Name Extensions

The following table lists the default directory names and their usage:

Table 4: Default directory names and their usage

Directory names

Usage

InstallDin\TekExpress

Contains the TekExpress application and associated
files.

\TekExpress\TekExpress Serial ATA

Contains files specific to TekExpress Serial ATA.

\TekExpress Serial ATA\Compliance Suites

Has compliance specific sequence files. The folders
under this directory represent the devices to be
tested.

\TekExpress Serial ATA\Compliance Suites\SAS

Includes the Drive folder.

\TekExpress Serial ATA\Compliance Suites\SAS\Drive\

Includes the PHY-TSG-OO0B and RX-TX folders.
These represent the suites of install tests for the
SAS drive devices.

\TekExpress Serial ATA\Compliance Suites\Serial ATA\

The folders under this are Cable, Drive and Host.

\TekExpress Serial ATA\Compliance Suites\Serial ATA\Cable

Includes the Sl folder. This represents the suite of
install tests for SATA cables.

\TekExpress Serial ATA\Compliance Suites\Serial ATA\Drive\
\TekExpress Serial ATA\Compliance Suites\Serial ATA\Host\

Includes the PHY-TSG-OOB, RSG-RMT, and
RX-TX folders. These represent the suites of install
tests for the SATA drive and host devices.

\TekExpress Serial ATA\ACP
\TekExpress Serial ATA\SCP
\TekExpress Serial ATA\ICP

Includes instrument and application specific
interface libraries of TekExpress.

\TekExpress Serial ATA\Data Manager
\TekExpress Serial ATA\Data Storage
\TekExpress Serial ATA\Report Generator

Includes the result management specific libraries of
TekExpress are present in these folders.

\TekExpress Serial ATA\Documents

Includes the Method of Implementation documents
and technical documentation for the application.

\TekExpress Serial ATA\Bin
\TekExpress Serial ATA\Lib
\TekExpress Serial ATA\Tools

Includes the Miscellaneous libraries of TekExpress.

File Name Extensions

10

The software uses the following file name extensions:

File name extension Description

.TekX The session file is saved in this format.

.seq The test sequence file.

xml The encrypted XML file that contains the test specific configuration
information. The log file extension is also xml.

.PDF The PDF file that details the method of implementation for the test.

TekExpress Serial ATA/SAS Automated Solutions



Getting Started

How to Activate the License

Follow the steps below to activate the license:

1. Click Help > About to view the license information.

# About Tekironix TekExpress Serbal ATA

3 = Tekbionix ms:?w Seral ATA Solutions Version
- 15617 TekExpeezs 1,734,135

Wiew Vespon Detal

Copyrighl & Teliorid, [ne. A0 rights seterved Telidoni: and

Tk e togioned lpdmmarks and TokExgrnds it o indemadk ol

Tekhoro, Ine. Ackroisdgrent b Andp B sldsan. Unreesty

ol Hew Hampshae

Voo bl gt Licognn Agpesrrent i
o 3—
b,

How to Activate the License

2. Click the View Version Details link to check the version numbers of the installed test suites.

% Version Details @

Automation Framessork
TekExpress: 1.3.4.136
Instrument Bench: 1.0.1.10
Programmatic Interface : 1.1.2.73
Programmatic Inteiface Chent : 1.1.2.74
= Serial ATA Comphance Solution
= Drve
PHY-TSG-00B : 1.56.159
RSG-RMT :1.45159
FxTx: 156157
= Host
PHY-TSG-00B: 1.56.153
RSG-AMT : 1.56.159
RxTx: 156159
= Cable
S1:1.1.262

3. Click the View End-User License Agreement link to open the following Tektronix Software License

Agreement window. Click Print to print the License Agreement.

TekExpress Serial ATA/SAS Automated Solutions

"



Getting Started How to Activate the License
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4.

5.

6.

TekExpress Serial ATA End-User, License ...

[TEKTRONMIX SOFTWARE LICENSE AGREEMENT LS

THE ENCLOSED OR ACCOMPANYING PROGRAM |5 FURNISHED
SUBJECT TO THE TERMS AND COMDITIONS OF THIS AGREEMEMT.
USE OF THE PROGRAM IM ANy MANNER, DOWNLOADING AMD
UNPACKING THE PROGRAM FROM ITS COMPRESSED STATE OR
INSTALLING THE PROGRAM FROM & CD WILL BE CONSIDERED
ACCEPTANCE OF THE AGREEMENT TERMS. IF THESE TERMS ARE
WOT ACCEFTABLE, THE UNUSED PROGRAM AND ANY
ACCOMPANYING DOCUMEMNTATION SHOULD BE RETURNED
PROMPTLY TO TEKTROME< FOR & REFUND OF ANY LICENSE FEE
PAID FOR THE PROGRAM.

DEFIMITIOMS.
"Progran’ means the software program accompanying this Agreement.

"Cugtomer means the person or organization that downloaded the
Program or to whom the Program was othenwize furnished by Tektronix,

— —

Click License Info to view the available software options. This window shows the license key and the
various options with their status (active or inactive) with the current license key.

If you are activating the license for the first time, the license key field is empty. To activate the license,
connect the USB dongle to your computer, enter the license key provided in the license key certificate,

and click Activate. If the activation is successful, a @ sign is displayed next to the license key field.

# License Info

TekEspress Serial ATA compliance solution supportz fallowing options.
This dialog allows user to activate/reactivate one or mare of following
options depending upon licenze keysting and available USE dongle.

Options Stahus
RSG Active
TSG Active
TR Active
5l Active
Licenze Fey

RV,

D -

If you are reactivating the license, click Reactivate, enter the new license key and click Activate.

TekExpress Serial ATA/SAS Automated Solutions



Getting Started Before You Click Run

Before You Click Run

After you first launch TekExpress, it creates the following folders on your computer:

\My Documents\My TekExpress.

NOTE. Ensure that the “My TekExpress” folder has read and write access.

NOTE. If a user with a different Windows login ID launches TekExpress, a new My TekExpress folder is
created under that user's My Documents folder.

\My Documents\My TekExpress\Serial ATA. Similarly for SAS, the folder is \My
Documents\My TekExpress\SAS.

\My Documents\My TekExpress\Serial ATA\Untitled Session. Every time the
TekExpress SATA.exe is launched a Untitled Session folder is created under Serial ATA
folder. The Untitled Session folder is deleted when you exit TekExpress.

CAUTION. Each session has multiple files associated with it. Do not modify any of the session files and/or
folders as this may result in loss of data or corrupted session files.

The My TekExpress folder is created as a shared folder with share name as <domain><user
ID> My TekExpress (or if the PC is not connected to domain then share name is <Computer
name><user ID> My TekExpress).

The above shared folder is mapped as X: (X drive) on to the PC where TekExpress is running.

NOTE. If X drive is mapped to any other shared folder, TekExpress will display a Warning message
window asking to disconnect the X: drive manually.

Do the following before you click Run:

NOTE. Ensure that the network connectivity is enabled on the PC running the TekExpress.

Map (see page 14) the shared My TekExpress folder as X: (X drive) on all the instruments used
in test setup running Microsoft Windows Operating System. This share folder is used to save the
waveform files or any other file transfer operations.

Right click on the My TekExpress folder and open the Properties dialog box. Select General tab
and then Advanced. In the Advanced Attributes window, ensure that the option Encrypt contents to
secure data is NOT selected. Click here (see page 15) to view the picture.

TekExpress Serial ATA/SAS Automated Solutions 13
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Ensure that the SATA/SAS setup files provided with TekExpress DVD are available on the respective
instruments. For more details, refer to the ReadmeFirst. txt located in the SATA Setup Files
folder on the TekExpress DVD.

Ensure that all the required instruments are properly warmed up, Signal Path Compensation (SPC) (see
page 15) is performed, followed by cable deskew.

Mapping My TekExpress folder

To map the My TekExpress folder on the instruments, follow the steps below:
1. Open Windows Explorer.

2. From the Windows Explorer menu, select Tools > Map Network drive.

3. Select the Drive letter as X: (if there is any previous connection on X:, disconnect it first through
Tools > Disconnect Network drive menu of Windows Explorer).

4. In the Folder field, enter remote My TekExpress folder path (for example, \\192.158.97.65\
John’s My TekExpress)

5. You can determine the IP address of the PC where “My TekExpress” folder exists by doing
the following:

= Select Start > Run menu on the PC where My TekExpress folder exists.
- Enter cmd and click Enter.

= At command prompt, type ipconfig.

TekExpress Serial ATA/SAS Automated Solutions




Getting Started

Before You Click Run
Choose the settings you want For this Folder
When vou apply these changes vou will be asked if vou want the
changes ko affect all subfolders and files as well,
Archive and Index attributes
[JFolder is ready for archiving
Far Fast searching, allow Indexing Service ta index this Folder
Campress or Encrypt attributes
[Jcompress contents ko save disk space
@‘IEFYDt conkents to secure data Details
[ (a4 ] [ Cancel ]
[ QK ] l Cancel ] Apply
You can find SPC by following the steps below:
1. On the oscilloscope main menu, click Utilities menu.
2. Click Instrument Calibration option.
TekExpress Serial ATA/SAS Automated Solutions 15
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Operating Basics TekExpress Application Overview

TekExpress Application Overview

TekExpress is the Tektronix Compliance Test Automation Framework, developed to support current and
future test automation needs. It is a highly modular architecture that enables deploying automated test
solutions for various serial standards in a relatively short time. TekExpress provides a compliance test
automation solution for the Serial ATA Gen 1, Gen 2, and Gen 3 standards.

Options available with TekExpress Serial ATA and SAS are:

PHY/TSG/OOB Test Suite— Includes PHY-TSG-OOB test suite Serial ATA Genl, Gen2 and Gen3
tests.

PHY/TSG/OOB Test Suite — Includes PHY-TSG-OOB test suite SAS 2.0.

RSG-RMT Test Suite — Offers Phy Receiver Signal Requirements (RSG 1-2-3-5-6) and Receiver
Margin Test (RMT) for SATA Genl, Gen2, and Gen3

Rx-Tx Test Suite — Includes Rx-Tx test suite for Serial ATA Genl, Gen 2, and Gen 3 tests.
RMT Test Suite — Offers Receiver Margin Test (RMT) for SAS 2.0.

Rx-Tx Test Suite — Includes Rx-Tx test suite for SAS 2.0.

TekExpress SATA Bundle for the Host and Drive Test Suites.

SI Cable Tests for TekExpress SATA — Includes SI test suite for SATA electrical cable assembly
compliance test.

Key Features

The TekExpress provides the following salient features:

Complete SATA Genl, Gen2, and Gen3 Test Coverage for Hosts, Drives and Cables.
PHY-TSG-OOB measurement for SAS 2.0.

Rx-Tx measurement for SAS 2.0.

Completely automated single button solution.

Significant Reduction In Testing Time Through Automation.

Performs all (UTD 1.2, UTD 1.3, and UTD 1.4 conformant) SATA MOI required Transmitter,
Receiver, and Channel measurements.

Single and Simple Microsoft Windows XP User Interface for Multi-instrument Testing.
Repeatable and accurate results.

Automatic HTML Report and SATA-IO (MS Excel) Scorecard Generation.

Receiver Margin Testing with High Performance Scan and Select Scan Parameter Preset methods.

Direct Synthesis and Device State Control Eliminates the Need for Multiple Sources.
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B Powered by NI TestStand™.

®  Seamlessly Integrate with High-level TestStand Automation Layer.

Starting the Application

The application uses a USB dongle that contains the license key. This dongle must be present on the PC or
the instrument hosting the TekExpress application.

The application also checks for a file, called Resources.xm1, located in My TekExpress folder. If this file
is not found, instrument discovery is performed before launching TekExpress. The Resources.xm] file
contains information regarding instruments available on network.

When the application starts, it checks for the appropriate license key. If the valid license key is not present,
the application switches to the “Demo” mode. If the application fails to detect the dongle, it continues
to run in Demo mode.

To start the application, you can do one of the following:

m  Click Start > Programs > Tektronix > TekExpress > TekExpress Serial ATA & SAS. Other
applications follow similar pattern.

\/f
®  Double-click the icon ¥ on the desktop.

B [f you have previously saved a session, double-click the session file stored under My
TekExpress\Serial ATA or My TekExpress\SAS.

When the application is launched it displays the splash screen providing launch information. The
application also checks for the presence and validity of the USB dongle.

TekExpress

Automated Solutions

; %
( M p ;
Teklron/ix

NOTE. If the application was not terminated properly during the last use, a dialog box asks to recall the
previously unsaved session.
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Resizing the Application Window

B To minimize the application, click E on the application title bar. To restore the application to its

previous size, select

=
B To maximize the application, click . To restore it to previous size, click on the application

title bar.

Exiting the Application

To exit the application, do one of the following:

= Click File > Exit.

®  Click on the application title bar.

Global Controls

The menus and controls that appear outside the individual tabs are called “Global Controls”. These are

used to specify the devices to be tested.

Resizing the Application Window

in the Windows task bar.

DUTID |DUT00T i3 R sop

Table 5: Controls and Functions

Control name

Function

DUT

The device ID is specified at the global level and the
information is stored in the default location for all data
files. This field cannot be empty and does not allow these
special characters (.,..,...,\,/;?"<>|*). The maximum length
of characters allowed is 32.

This indicates whether your PC has enough memory to run
and test a measurement, which is typically < 10 Gb.

You will be able to run, pause, resume and stop the tests.

TekExpress Serial ATA/SAS Automated Solutions

19



Operating Basics

File Menu

Click File on the application menu bar.

File | Wiew Tools Help

MNew Session CirHH
Open Sessian Ctl+0
Save Session Cir+S

Save Seszion As

Recently Recalled Setup 3

Save Report 45 CirH+R
Print Preview Report  Clri+y
Print Report Cirl+P

Exit Cir+x

The File menu has the following selections:

Menu

File Menu

Function

New Session

Starts a default session of TekExpress.

Open Session

Opens a saved session.

Save Session

Saves the session.

Save Session As

Saves a session in a different name.

Recently Recalled Setup

Lists all the recent and previously recalled setup files.

Save Report As

Saves the report in user specified location.

Print Preview Report

Previews the report before printing.

Print Report Opens the Windows “Print” dialog box.
Exit Closes the application.
View Menu

20

Click View on the application menu bar.

W iEy | Toolz  Help

Log File Cir+L
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The View menu has the following selections:

Menu Function
Log File Opens the log (log.xml) file in the default viewer.
Tools Menu

Click Tools on the application menu bar.

Tools | Help

Instrument Bench CrrlH+T
| E-mail Settings Chri+E
Debug-Deskew Panel ChrlHD

The Tools menu has the following selections:

Menu Function

Instrument Bench (see page 21) Opens a dialog box showing the list of instruments attached to the test setup.
E-mail Settings (see page 23) Opens a dialog box showing e-mail setting details.

Debug — Deskew Panel (see page 24) Opens a control panel that allows to control the RF-switch for debugging and

cable deskew.

Tools > Instrument Bench

The Instrument Bench window shows the list of VISA and Non-VISA resources found on different
interfaces/connections. It serves two purposes at the launch of TekExpress:

m  Discovers the connected instruments.

®  Confirms the instrument connection setup.
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Tools Menu

When you click Tools > Instrument Bench, the following dialog box is displayed:

% TekExpress Instrument Bench Q‘Elgl

Search Criteria %

[JLaN GPIB [] Serial TekVISA (300 s
Timeout

[] TekLink [ use ] v [] Mon - ¥ISA Resources

Retrieved Instruments (4)

Connection Resouwce Serial No Options Resource Addiess

VIS4-GPIE DFO72004 BO10436 20%L... GPIBO:T:INSTR

VISA-GPIE AWGETI02 EO0107150 01 GPIBO:7:INSTR

VISA-GPIE MODEL 5v5TEM 46 | 0986116 GPIBO:11:INSTR

VIS4-GPIE DFO72004 BO10436 20%L... GPIBE:1:INSTR

Last Updated|February 12, 2008 19:12:41

Y

®  Search Criteria: The various connections on which you can search. Non-VISA Resources are the
instruments that cannot be searched using TekVISA.

®  Retrieved Instruments: Displays the count and details of instruments that were discovered.

m  Last Updated: Displays the time when the last time search was performed.

m  TekVISA Refresh Timeout (Seconds): This time out specifies the maximum time that TekExpress

can wait for TekVISA update.

NOTE. TekExpress uses TekVISA for instrument search. Ensure that TekVISA is running on your system
before you refresh the instrument bench window.

Table 6: Retrieved Resources properties in the Instrument Bench window

Title Description
Connection Shows the type of connection with the instrument.
Resource Shows the name of the resource.

Serial Number

Shows the serial number of the resource.

Options

Shows the options available on the instrument. *

Resource Address

Shows IP Address/Port number of the resource.

1 The option column displays the options that fit in the field. To view complete options on the instrument, move the mouse cursor over the option.
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Table 7: Button controls on Instrument Bench dialog box

Button Function

Refresh The application searches on the selected connection for resources. While
searching resources it shows the Instrument Bench discovery window. The
Discovery window shows the connection currently being scanned and the

percentage of task completed.
Instrument Discovery (Waiting for TekVISA update...)

Searching on USB 100 % Complete

Close Closes the dialog box.

Tools > E-mail Settings

Use the E-mail Settings utility to configure and set the e-mail options. The following fields are mandatory
for receiving e-mail notification from TekExpress:

1. Recipient Email Addresses. For example, User@domain.com.
2. Sender's Address.
3. SMTP Server address of the Mail server configured at client location.

If any of these fields are left blank, the settings are not saved and e-mail notification will not be sent.

W& Email Settings rz|

M andataory Fields

Fecipient Email Addresses | |
[Separate multiple email addreszes with a comma)

SMTP Server | Sender's Address | |

Add Email Attachments

Fepart

[ Scorecard

[ nalysis Screenshot

Status Message Log: (%) Last 20 Lines of logonly () Full Log

E-mail Configuration
Format of Email () HTML () Plain Text

SMTP Port Maimurm Email Size (MB]
Mumber of Attempts to Send Timeout

[] E-Mail Test Results When Complete or on Ermar Q est E-mai ™ 5

Select the option “E-mail Test Results When Complete or on Error” has to be checked to receive the
e-mail. The attachment list depends on what you have selected while configuring the e-mail setup.

NOTE. Among the e-mail attachments, the Analysis Screenshot is not yet functional.
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Tools > Debug-Deskew Utility

The debug-deskew utility allows you to control the RF-switch state for setup debug purpose with primary
objective to perform a real-time oscilloscope deskew (see page 24) operation for complex wiring path from
the DUT TX terminals to the oscilloscope channels through the RF-switch. Using this utility, you can

set the oscilloscope deskew values that are retained by TekExpress SATA automation script throughout
various testing suites.

To ensure accurate results for two-channel measurements and differential signals acquired on two
channels, it is important to first deskew the oscilloscope channels before you take measurements of
your DUT.

% Debug Deskew - Utility

RF Switch | <Select RF Switch:

Select instrument to perform action.

Read Set _
% Deskewdittenuation DeskewAttenuation
L Walues L Walues —

The Debug Deskew Utility has the following functions:

24

State: Sets the Open/Close state of the RF switch channels.

As per the setup requirement, select the channels on the panel to be closed or opened. The previous
state of the RF switch is overridden by the new state. The current state of the RF Switch is not recalled

when the Debug panel is launched. Click % and the current state as seen on the panel is
applied on the selected RF Switch. The selection shown by LEDs on the RF Switch should be same
as the selection shown on the panel.

Read Deskew/Attenuation Values: Reads the current Deskew values of the real time oscilloscope.

With the selected switch state, you are expected to manually perform the deskew (by removing SMA

cable connection from TX terminals of CHS fixture at DUT and reconnecting them to Fast-edge output
Read
Deskew;’zﬁenuation

of the oscilloscope). Once the deskew values are set on the oscilloscope, click . The
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Help Menu

deskew values of all the four channels on the selected real time oscilloscope is read by TekExpress and

are retained during test automation sequencing.

Set
Deskewéttenuation

®  Set Deskew/Attenuation values: Click “ialuesiiii to restore the last values of
deskew/attenuation. It is restored to the selected oscilloscope.

NOTE. The address of the instruments are passed to the panel on the current suite selection (as detected

in instrument discovery). For example, in RX-TX and Sl test suites, the Real Time Oscilloscope is not
available and so it will not be passed. Only the address of the RF Switch is passed, if detected.

For more information on how to deskew real time oscilloscopes, refer to the section Deskew operation

(see page 99).

Help Menu

Click Help on the application menu bar.

Helm

TekExpress Help F1

About TekExpress

Activate License

The Help menu has the following selections:

Selection

Description or Function

TekExpress Help

Displays TekExpress Help (F1).

About TekExpress (see page 11)

Displays application details such as software name, version
number and copyright.

Activate License

Displays available software options and also about license
activation.

TekExpress Serial ATA/SAS Automated Solutions
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Select the Test(s)

Select the Test(s)

The application tests the following three types of SATA devices and SAS Drive devices for compliance.

®  Drive
m  Host
E  (Cable

The Select panel allows you to select tests to configure and run.

& TekFxprew Sorial ATA Lutsmated Salution (Untitled)®

Fa  Vew Tk el

This panel provides the following functions:

Select Standard
Select the appropriate standard Serial ATA or SAS.

Select Device

i el [ S
Seleet | Acguer | Ansiee | Repen
Seloch Standad Selaot Davice Sedect Tast Sute Vimrzion
) Sl ATA &) Drivn =) PHY-TSG0R08 SATA Gen 1000 1.2
O SAT ) Mot ) MSGHMT Inteitace ippe
) Cable ) RaTe GATA (G ]
Dwren - PHY-TSG-000 SATA Gon 1000 1.2 .
[ TS50E-0) o Corrmcha Dtk b Dala BALID0 - i Dyncriobon “
[ TEE09TA af Comvhis Chach. b Dot EBALIS00 EHTELYIOE i
i PliTS ety |
[] TSG04 8 Corvubeian Coatk b ke ELALIC-500 e )
« pree i oo | (R
ot tha corfamancs e
mem
[ PR Frwpamesi ory Toem Statlty e S e
] PHAT Eimad S et m Mchulation Fomncy
[ PHITE Sgmpant Spmcinun Mectulation Dievistion -l .
= goee T
= (AR UV € b Flssb iy, Tl ¥
—— - meraa —

Select the Device type. And the test suite options is automatically updated corresponding to the device

selected.
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Select Test Suite

Select the Test(s)

The application allows you to select a subset of tests to execute. Based on the test suite selected, the

Version drop-down list is populated.

Version

Select the appropriate version. For example, SATA Gen 1-UTD 1.2, SATA Gen 2-UTD 1.3, SATA

Gen 2-UTD 1.4 or SAS 2.0.

NOTE. The SI test suite for cable measurement does not have any versions.

The table has the following two columns:

B Select: You can include or exclude any test for analysis.

B Test Name: Displays the name of the test.

NOTE. If any of the check box in the Select column is grayed, you cannot make any changes. It implies that

the test is mandatory.

Once you select a row, the following options are available:

Table 8: Select panel buttons
Button

Description

———

Opens the configuration panel for the selected test.

r

[ B

Opens the PDF of method of implementation (MOI) for the selected test.

—

Opens the schematic for the selected test. This is useful if you want to
verify the test setup before running the test.

—

Selects all tests in the table.
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Table 8: Select panel buttons (cont.)

Button

Configure and Run the Test(s)

Description

Selects all the SATA-IO required tests in the grid and deselects all
informative tests in the table.

Deselects all tests in the table.

Configure and Run the Test(s)

Use the Configuration panel to create, view, and edit the parameters associated with the acquisition and the

analysis of the selected test.

¥ Configuration Panel

Configuration for Drive - PHY-TSG-O0B SATA Gen 1-UTD 1.2

Parameter
RF Switch

Value ~
Do not use

Signal Source

Do not use

Real Time Scope

BIST-L initialization by

Auto

Set scope scale, resolution and sampling rate

Automatically

Set vertical scales automatically

First tirme only

BIST-L validation required

First time only

Number of times AWG is tumned ONJOFF for putting DUT in BIST

2

Fletbrrm simlidnbinn comiend

<

| %

[V

Acquire | Analyze @ Limits = Comments

Configuration for OOB01-OOB Signal Detection Threshold

Parameter
AWG file

Acquire Type

_ Value ~
crst02-3g210-6x awg

Horizontal scale (us/div)

200

Sampling rate (Gs/s)

1.25

Resolution (ps/pt)

800

Horizontal position (%) 50

COMINIT/COMRESET/COMWAKE-Resp

Vertical position for marker wim (div)

=]

Vertical position for math wfm (div) 0

153

Default

@ Compliance Mode £
Settings

() User Defined Mode Restare

You have the following options:

B To choose between running the tests in a Compliance or User Defined mode.

m  To reload compliance mode values.

B To change the parameters associated with the configuration of acquisition.

B To change the parameters associated with analysis configuration.

B To change the test limits in User Defined mode.

The upper half of the Configure panel has general parameters that are common for all the tests under the
selected test suite that are editable. The lower half of the Configure panel has test specific parameters.

TekExpress Serial ATA/SAS Automated Solutions
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Configure and Run the Test(s)

NOTE. If any of the test parameters are grayed, it means that these parameters cannot be modified in
compliance mode. When you switch to user-defined mode, these parameters are editable.

Table 9: Test parameters

Parameters to configure

Description

Acquire Parameters

Lonfupe s b PHTT] Ursk bidors ol

Shows the various parameters
related to acquisition of a selected
test. These parameters can vary

— e — == from one test to another such as,
s e i 8 v Number of Samples and Record
= : Length.

e Mk [P —
Bp bt Wl S , — _
Analyze parameters Shows the various parameters
related to analysis of a selected
e test. The Analyze parameters
Acepass | Aaclges | Lesdy | Comssssiy .
—= shows example of Jitter values,
AT i e I s V51 whereas the link points out
JIT3 setup files.
B ] [ S—
am (bt W el [ - u
Limits Applies to a specific test. It shows
the measurement limits using
e e different types of comparisons.
s s K K
Dot W e Ly Wb
[ TR P T ) gt | ot Tt Foagn [ 1 P I
[TEFYSSSTE L Y S T ] [ T T (o Fa ]
[ P T, [ —
Wlis [odemmed boade [ e = i I
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Table 9: Test parameters (cont.)

Parameters to configure Description
Comments Specifies a comment up to 256
characters long for the selected

T nnapan shaes. s PP dboak bdoa vl test

Apms | Asdvs | Lssli i

= Complheinia Wk Dl % i

Lires Dot Mombe

Compliance settings

Rest Restores the compliance settings.
5 Saves all changes that you made.
Dismisses the dialog box and does

—_ L - not apply changes.

Click Run in the Select panel to run the selected tests.

For the SAS standard, the Configuration panel works the same way.

View and Select Connected Instruments

Viewing Connected Instruments

The Tools > Instrument Bench menu item is used to discover connected instruments required for the
tests. The application uses TekVISA to discover the connected instruments. Once the operation is done,
the Instrument Bench dialog box resumes operation and lists the instrument-related details based on the
selected search criteria.

NOTE. When the TekVISA Instrument Manager checks for connected Instruments, the Instrument Bench
dialog box does not respond.
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View and Select Connected Instruments

For example, if you select LAN as the search criteria in the Instrument Bench dialog and click Refresh,
the TekVISA Instrument Manager checks for the instruments availability over LAN and the details of
the instrument are displayed under Retrieved Instruments table.

% TekExpress Instrument Bench EHE|E|
Search Criteria m
] LAN GPIB [] Serial TekVISA 300 |s
Timeout
[] TekLink [] use R [] Mon - ¥ISA Resources
Retrieved Instruments (4)
Connection Resowce Serial No Options Resource Addiess

VISA-GPIB

DPOT2004

BO10436

206

GPIBO:1:INSTR

VISA-GPIE

AWGET102

EO107190

01

GPIBO:7:INSTR

VISA-GFIB

MODEL SYSTEM 46

0386116

GFIBO:11:INSTR

VISA-GPIB

DPOT2004

BO10436

206

GPIBE:1:INSTR

Last Updated|February 12, 2008 19:12:41

Y

You can provide the time in the TekVISA Refresh Timeout (Seconds) field, within which if the TekVISA
Instrument Manager does not find the instruments, the TekExpress application resumes the operation.

If you choose Non-VISA resources, all the instruments supported by TekExpress but not communicating

over the VISA layer can be searched.

Selecting Connected Instruments

You can view the instruments connected in the Configuration panel. The upper half of the panel displays
the general parameters for the tests under the selected test suite.

Choose the instruments from the drop-down list as shown in the following figure:
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¥ Configuration Pane| E

Condigunation fos Drivs - I5G-AMT SATA Gan 1

Use Prerecorded Waveforms for Analysis

~

o ey W
HWODEL SYSTEM & | TCPSP- 132 152396183 INSTR

FF Seslich
Fleal T e Soops TOESSELT | TOFP- 152 153 56 133 veall 1- IHS TR
Signal Souce TOAGE1TAL | TCPIP- 150 V58 98 133 welll 1-BIETH |
Frame Ewos Conied
LITD Vipeion 1.2
ke b BT e w]
B5T L Irtanl s by dada
Seb s00pe posie, resobion s 1ampieg 1 it by
Firck i oty

BiST L walciabon nequnsd
b of e AaTs @ ] DMOFF o puite DUT i BISTL mede

Conligustaon i NS00 - Geal |1 S0055) Aoceiver Sgnaling Drsup

Bcgus | Anskee | L Commarts

U0 1.2 S04
LT 7 2 90z 45

[T 1.2 T0H2-0 4508

I|.-Irl .3 Bz 45

_|. TOF 1.2 Twih Dusihooy for sach by [Secondi|
[EEE T

e Conngbaras Mods
() e D] Mo

S o -

Select the “Do Not Use” option in the drop-down list for those instruments which are optional.

NOTE. The list of instruments displayed is specific to the selected test suite. It does not show all the

connected instruments.

Use Prerecorded Waveforms for Analysis

From the Acquire tab, you can see unique acquisitions, acquisition parameters, acquisition status, and
prerecorded waveform files of the selected test suite. The Acquire panel is specific to a suite and gets
updated every time the selected test suite is changed. This panel shows the acquisition details for the tests
in the currently selected suite. The tests with the common acquisition parameters are grouped together and

shown as a single acquisition.

NOTE. The acquire panel is disabled when the RSG-RMT test suite is selected. If you want to enable
or disable “Use Pre- Recorded Waveform files”, select a test suite other than RSG-RMT to enable the

acquire panel.

TekExpress Serial ATA/SAS Automated Solutions
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Use Prerecorded Waveforms for Analysis

% TekExpress Serial ATA Automaied Solution (Testing) g@l@
File  Wew Tooks Help
oI EEL by ek
Select Acquire Analyze Repart
Diive : PHY-TSG-00B SATA Gen 2-UTD 1.2-All Run2: 20090619_1721¢ »
A_nqqisii_m Tes}t Wm{eme Fie
AvGerial ATAMarDUTO0A20090619_172157\HF
HFTP-Gen 1 PHYO1-Unit Interval F:hSerial ATAVENDUTO0T420090619 1721574 HF
#:hSeral ATAVENDUTO0TA20090619 1721574 HF
hGerial ATAMarDUTO0A20090619_172157\HF
HFTP-Gen 2 PHYO1-Unit Interval oS erial ATAVENDUTO0T420090619_172157HF
#:hSerial ATAVaNDUTO0T420090619 172157 HF
Use Pre-Recordsd Waveform Files [ Acquirs Step By Step [ Show Acquirs Paramsters
B/22/2000 243 PH-Found Value i BATA Genal A
6/22/20013 243 PM. Searching for parameter, DOB validation required Dleplkstatis
E/22/2009 2:43 PM::Found. ¥ alus is: First time only |1 Auta Scrall
£/22/2009 2:43 PM::Searching for parameter: Set scope scale, resolution and sampling rate |
B/22/2009 2:43 PM::Found. Value is: Automatically ‘M-,
£/22/2009 2:43 PM::Searching for parameter: Set vertical scales automatically
£/22/2009 2:43 PM::Found. Value is: First time only | | SaveSiatus
E/22/2009 2:43 PM::Switching to analyze tah ¥
Running : i5ATA 2-8l Drive PHY-T5G-008 UTD 1.2 Tekironix’
Column name Function
Acquisition Acquisition Name
Test Name of the tests performing acquisitions. One or more test can perform the
same acquisitions.
Status Test acquisition status of the running test passed at intervals.
Waveform File(s) Pre-recorded waveform files of unique acquisitions. You can select waveform

files by selecting browse El on individual cells. This allows you to select any
waveform file using the standard file open window.

The following Acquire source options are available:

m  Use Pre-Recorded Waveform files: Enabling or disabling the option shows or hides the waveform
file column in the acquisition table.

When you save a session and then select this option, the DUT ID text box changes to a drop-down list,
in which you can select the DUT ID up to the point where the session was saved. A drop-down box
appears above the Waveform file column, showing the run details, including the date and time of each
run. If you select a run, corresponding data for that run is populated (such as the selected test, the test
configuration settings, and the test summary status).

B Acquire Step by Step: Selecting this prompts you at the end of each acquisition before proceeding
to the next one.

m  Show Acquire Parameters: On enabling this option, the acquisition parameters for each unique
acquisition is displayed in the acquisition table.

When you select “Use Pre-Recorded Waveform Files”, the first column shows the waveform type and the
second column shows the tests that use that waveform type for analysis. The following guidelines help you
determine the correct prerecorded waveform for each test to be performed.
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TIP. Select "Show Acquire Parameters" to verify the acquire parameters that are specified and the
corresponding waveform.

Click the following links to get details on them:
Guidelines for PHY-TSG-OOB test suite waveforms

Each test requires a differential or single-ended waveform. For example, as shown in the following figure,
the Unit Interval measurement requires differential waveforms, and the Rise-fall time measurement
requires single-ended waveforms. Some combinations require both single-ended and differential
waveforms. You need to specify all required waveforms. The waveform file name must contain on the
following keywords: Diff, Pos, or Neg so that TekExpress can identify which waveforms are Differential
(Diff), which are Single-Ended Positive (Pos), and which are Single-Ended Negative (Neg).

o wp

Drive - PHY-TSB-NNR SATA Gen 1

Horizontal
Acquisiion Test scale (L WaveFomFie
Tusrd) (palil]
PHYOLUnt Inteval Gen 1 >\Sensl ATAADSAT2004\DFO\DUTO0T\20030102_041145HFTP_G1_Diive_10_80_)W2_Ditwim
HFT=.Gien 1 e L © 5 \Serial ATA\DSATZ00\DPOADLITO1\200801 12041 E\HFTF G Diive_ 1040 Dw2_CH2. Pos win
TSG02Rize-Fall Time-Ger 1 ¥:A\Senal ATANDSAT2004\DFD\DUTO01420080102_041145\HFTP_G1_Drive_10_40_)W?2_CH4_Neg win

Guidelines for Rx-Tx test suite waveforms

Test suites such as Rx-Tx and SI need to have reference waveforms and waveforms with DUT. The
acquire panel allows you to specify only DUT waveforms. The reference waveforms are stored in the
following folder location:

Reference Waveforms

Location: X:\Serial ATA\Sampling Scope\TxRxScopeOperation

Naming Convention: Ref <Acquire Type> <Parameterl> <Parameter2> <Parameter3> <Param-
eterd> <Parameter5> <Channel Pattern>.wfm

Example:

1. Ref MFTP-TDR Common_ 4000 300 4e-011 le-011 Even CH3+CH4.wfm
Ref MFTP-TDR Differential 4000 300 4e-011 1e-011_Even CH3-CH4.wfm
Ref MFTP-TDR Single Ended 4000 300 4e-011 1e-011 Even CH3.wfm
Ref TDR Common 4000 300 4e-011 1e-011 Even CHI1+CH2.wfm

Ref TDR Differential 4000 300 4e-011 le-011 Even CHI1-CH2.wfm

AU S

Ref TDR Single Ended 4000 300 4e-011 1le-011 Even CHI1.wfm

DUT waveforms

DUT waveforms need to be specified in TekExpress Acquire panel as described above. The file naming
convention should be as follows:

Naming Convention: <Acquire Type> <Channel Pattern>
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Use Prerecorded Waveforms for Analysis

Acquire type and corresponding channel pattern:

Acquire type Channel pattern
TDR Differential CH1-CH2

TDR Single Ended CH1+ CH2

TDR Common CH1+ CH2
MFTP - TDR Differential CH3-CH4

MFTP - TDR Single Ended CH3, CH4
MFTP - TDR Common CH3+CH4
Examples:

TDR Differential CHI-CH2 EUT.wfm

TDR Single Ended CH1.wfm

Userl TDR Common_CHI1+CH2.wfm

MEFTP - TDR Differential CH3-Ch4 Sessionl.wfm
MFTP - TDR Single Ended CH4 Jan31.wfm
MFTP - TDR Common CH3+Ch4.wfm
Guidelines for SI test suite waveforms

As mentioned in the guidelines for Rx-Tx test suite, the SI test suite also needs to have reference
waveforms and waveforms with DUT. The acquire panel allows you to specify only DUT waveforms.
The reference waveforms are stored in the following folder location:

Reference Waveforms

Location: X:\Serial ATA\Sampling Scope\SIScopeOperation

Naming Convention:
Ref/Ref NoFixture <Acquire Type> <Parameter!> <Parameter2> <Parameter3> <Parameter4> <Pa-
rameter5> <Parameter6> <Parameter7> <Parameter 8> <Channel Pattern>.wfm

Example: Reference without fixture

Ref NoFixture TDR Differential Odd 4000 128 5e-010_7e-011_5.5e-011_80 20 CHI1-CH2.wfm
Ref NoFixture TDR Single Ended Even 4000 128 5e-010 7e-011 5.5e¢-011 80 20 CHI1.wfm
Ref NoFixture TDT CrossTalk Odd 4000 128 3e-009 CH3-CH4.wfm

Ref NoFixture TDT Differential Odd 4000 128 3e-009 CHS-CH6.wfm

Ref NoFixture TDR Common Even 4000 128 5e-010 7e-011 5.5e-011 80 20 CH3+CH4.wfm
Example: Reference with fixture

Ref TDR Common_Even 4000 128 5e-010 7e-011 5.5e-011 80 20 CHI1+CH2.wfm

Ref TDR Differential Odd 4000 128 5e-010 7e-011_5.5e-011_80 20 CHI1-CH2.wfm
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Ref TDR Single Ended Even 4000 128 5e-010 7e-011 5.5e-011 80 20 CH4.wfm

DUT waveforms

DUT waveforms need to be specified in the TekExpress acquire panel. The file naming convention
should be as follows:

Naming Convention: <Acquire Type> <Channel Pattern>

Acquire type and corresponding channel pattern:

Acquire type Channel pattern

TDR Differential CH1-CH2, CH3-CH4, CH5-CH6, CH7-CH8
TDR Single Ended CH1, CH2, CH3, CH4

TDR Common CH1+CH2, CH3+CH4

TDT Differential CH5-CH6, CH7-CH8

TDT Crosstalk CH3-CH4, CH7-CH8

Examples:

TDR Differential CH1-CH2 EUT.wfm
TDR Single Ended CH1.wfm

Userl TDR Common_CHI1+CH2.wfm
TDT Differential CH5-CH6_Sessionl.wfm
TDT Crosstalk CH4 Jan31.wfm

View the Progress of Analysis

View the progress of the analysis in the Analyze panel. As the analysis of each test is complete, the
result value is updated.
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G n2
n2
< ] 3
Runing AT 374l Host PHV-56-008 UTD 1.3

Analysis Table

The Analysis table contains the following:

B The test name.

m  The status of the tests that are being run.

The tests that are not yet started are shown with a “To be Started” status. A summarized status of the
currently running test is shown on the Status Messages panel.

The Status Messages window timestamps all runtime messages and displays them. You can do the
following:

®  Display Status: Enable/Disable status messages.
®  Auto Scroll: The status messages are scrolled automatically.
®  Clear All: Clear all status messages in Status Window.

EH  Save Status: Save all status messages in text file. Displays a standard save file window and saves the
status messages in the user specified file.

NOTE. The Status Messages window is dockable and can be resized.
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View the Report

After the analysis, a report is automatically generated and displayed in the report panel. The report shows
the results of the tests, including device information and pass/fail status of each test.

The report displays the Device identification, the date and time that was run, and execution time. Test
information like the Device Type, Version, Execution Time, Compliance Mode (Yes or No), and Overall
Test Result (Pass or Fail), MAC Address (in case of Receiver tests) are shown. Instrument information like
the models, serial numbers, and firmware/software versions are shown. A table displays the Test Name,
Measurement Details, Low, High limit values, Test Result, Analysis Execution time and so on.

The Report View Area contains an HTML version of the report template. You can select any area of the
report and copy it to the clipboard to make it available to other application.

The View Scorecard option opens the report in Microsoft Excel 1.

& TekExpress Serial ATA Automated Solution (Evaluation Version) (13AL)* [BEE
Fle Yew ook Heb

ouTio (U B oA osm
Select | Acquie | Analjze | Feport
Host : PHY-TSG-00B SATA Gen 2UTD 1.3:A1 ViewScorecard
TekExpress Automation Framework
PHY-TSG-OOB Test Report
Device Type : Host
Execution Time : 20 Min

out0001
0225 Scope Cal Status : PASSIPASS

HETP 1.560is Unitinterval n ps - 6654333 | 668EBT | <6702333 | 02343566 Pass ssc
[OFF*1:Nane,2Nane, 3:Nor
ps Yes 3w
HETP 3.060is Unitinterval n ps s 32167 | 3233 | <3u1167 | 0117,1783 Pass ssc
[OFF*1:Nane,2Nane, 3:Nor
HETP 306bis | S8CModulation Frequency £ Nan 33 N Kz | momatve | ves <tMin | S5C OFF The minimum
the Ul proflle s 01
WFTP [ 30085 | Wiax Deviation [ =& | W [ <=3m | BT v TN R— —n 550 OFF
HFTP | 3.00bis | Min Deviation [o=mws0 | wan | =am0 | ETS 1 [informatve | 55C OFF
Wi n
o] 1o | omemauenme | o | vew | [ we ] [ |
Min mvppd Yes 1 Min
ero o co] 150us | Oiferentilvotagemmy | s=a00 | awae | - | asas | [ pass | [ I 2
< >
Runring :{5ATA 3-All Host PHY-TSG-00B UTD 1.3 Tektronix®

1 You must load Microsoft Excel 2002 before using the “View Scorecard” option.
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View Test Related Files

All the test related files for currently selected tests are always saved under My Documents\My
TekExpress\Serial ATA\Untitled Session.

When you save a session, it is saved with the session name under the path My Documents\My
TekExpress\Serial ATA\SessionName for future references.

The session that is currently running is stored in the same path as “Untitled” until you save it.

WARNING. Do not save a session named “Untitled” or “Backup” because there are application-specific
files and are deleted when you exit the application.

A session folder can contain results for more than one DUT, and a DUT folder can contain more than one
run data folder marked by date-time stamp as folder name.

Here is an example image of data storage:

= ) My TekExpress
=l g Serial ATA
= ) Untitled Session
=l [g2) DUTOD1

) 20070612 _142301
) 20070612_142334
fa) 20070612_142607
i) 20070612_142711
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RMT Equipment Setup: Drive

You need the following equipment to set up the application:

Required equipment Supported model

Signal Source Tektronix AWG7122B (Option 1, 6, 8) or AWG7102 (Option 1, 6)

Real Time Oscilloscope B Tektronix DPO/DSA72004/B, DPO/DSAT71604/B, DPO/DSA71254/B, and
DPO/DSA70804/B

B MS071254, MSO71604, MSO70804 and MS072004
m  Scope based Error Detector is supported only on DPO/DSA 70000B and

MS070000
RF Switch Keithley S46-6666A (Optional)
Frame Error Analyzer Crescent Heart Software SATA Il and Ill probe adapter
Test Fixture B Crescent Heart Software Test Fixture TF-SATA-NE-ZP

m  Wilder Test Fixtures TF-SATA-TPA-P, TF-SATA-TPA-R, and
TF-SATA-TPA-PRC

DUT A SATA Drive to test
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Setup diagram for Drive RSG-RMT test suite with RF switch and Scope based ED
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Figure-1: Setup diagram for Drive RSG-RMT test suite with Scope based ED

NOTE. Click here for details on pin assignments.
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RMT-03-Gen3 (6.0GB/S) Receiver Margin Test

To run an RMT test on a Drive device, do the following:

1. Seclect Drive as the Device type, select RSG-RMT test suite and SATA Genl as the version.

2. Select RMT-03-Gen3 (6.0GB/S) Receiver Margin Test as the test to run and SATA Gen 1-UTD
1.4 as the version.

o DarE el il
S Sraban | e
el il sl € ekl e rne Jenkin Toal fnals e
7 il ATA o e i PHY. TSSO AT G 30T 10 -
O e Hesl (7 PUS-T W 17T
) Cabla O M PRI, e -

3. Click Show Schematic to view the setup diagram for the application.

4. Click Configure to configure the test parameters.
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RMT-03-Gen3 (6.0GB/S) Receiver Margin Test
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5. The default settings are in User Defined Mode. Configure the Analyze parameters, such as the Start
Frequency and End Frequency. Click Save to save the new settings.

NOTE. The Value for the Frame Error Counter should be selected as “Do not use”.

6. Enter the DUT ID in the DUT field of Select panel, and click Run.

7. The progress of the analysis is displayed in the Analyze tab.

Pl

E ]

Csbvmr P BT A TA e BT |6

ol Haw P Ampltl Fives

EMT.T . ) (R0ORTA | 5

A |

s Er T wWo
Vi

1 | Lo e -

135 158 17E 0
iy

=

=
]

N R ARRR i

By BLNTH D L Dl BEDRMT LT 14

=] Dipler Siokm
5ty Bprwit

i
O —
Tekironix

44

TekExpress Serial ATA/SAS Automated Solutions



Application Examples for SATA

PHY-TSG-OOB Equipment Setup: Drive

8. View the test result report in the Report panel.
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curm G [
[ Saban | P
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Cwin/Time JEAGIHI 1131 Compllasce Blode :
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3 s WINEITL IR vt S wsmer B ES
" R Maasd . T
[ |55 [T T
1.2
— S
-1 .
‘_|..-\. Rl _ew_Repn [Cmagamm Pparaws | -
Ry | ILATH D L4 D ARSI LD 1.4 Tiekiromix-
PHY-TSG-O0B Equipment Setup: Drive

You need the following equipment to set up the application:

Required equipment

Supported model

Signal Source

Tektronix AWG7122B (Option 1, 6, 8) or AWG7102 (Option 1, 6)

Real Time Oscilloscope

m  Tektronix DPO/DSA72004/B, DPO/DSA71604/B, DPO/DSA71254/B,
TDS6154C, and TDS6124C

m  Tektronix MSO71254, MSO71604, and MSO72004

®  For Gen1-only testing, the following oscilloscopes are also acceptable:
DPO/DSA70804/B, TDS6804B or MSO70804

RF Switch

Keithley S46-6666A (Optional)

Test Fixture

®  Crescent Heart Software Test Fixture: TF-SATA-NE-ZP

m  Wilder Test Fixtures: TF-SATA-TPA-P, TF-SATA-TPA-R, and
TF-SATA-TPA-PRC

DUT

A SATA Drive to test

TekExpress Serial ATA/SAS Automated Solutions 45



Application Examples for SATA PHY-TSG-OOB Equipment Setup: Drive

Setup diagram for Drive PHY-TSG-00B test suite without RF switch

. Feal Time Oscillozcope
Signal zoumce
_ et CH1 CH2 ©H3 CH4
AR AR MOWToM2 ME G i G
DR B OT. DT-
o I k1 A0
Ch: Intereawe analog output

Mlatched pair of SO cables €= G ATA Fixture [DR+ OF- OT- DT+
HT+ HT- HR- HR4

& 4B atenuators J} H

Drrive
[SATA DUT)

Setup diagram for Drive PHY-TSG-OOB test suite (without RF switch)
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Setup diagram for Drive PHY-TSG-00B test suite with RF switch

Feal Tirne Ozcillozcope

Signal zoumce 2
Channel 1 £ Rty 1 Refay 2 Faslry 3 |IE_Mr§ 4
AR oA E oM W oM W ® 18— 1
| A | ol e | [ o
= 1 i3
Tkt 1 1 i i h I
OF+ A OR- A 0T+ OT-
1> Ch: Interleave analog output
M Iy
N g
S (N = .
hatched pair of Shil cables < )

6 B ateniaors | DR+ OR- DT DT+

HT+ HT- HR- HR+

=

Drive
[SATA DUT)

SATA Finture

Setup diagram for Drive PHY-TSG-OOB test suite (with RF switch)

Connection guidelines.

®  For RF switch only: Do not connect the output of the signal source directly to the CHS fixture. The
signal must go through the RF switch.

B For RF switch only: Terminate all unused RF switch outputs to 50 Q.

B The fixture notations in the diagram are with reference to revision 1.0 of the CHS fixture. If you are
using fixtures before revision 1.0, the fixture notations are in reverse order.

B [fyou are using Wilder fixtures, click here for details on pin assignments.

®m  [fthe DUT power cycle sequence is automated using DC output of the signal source, then do the
following:

= For 20-pin Molex connector of AT/ATX power supply, connect Channel 1 of the DC output
to pin 14, ground to pin 15.

= For 24-pin Molex connector of AT/ATX power supply, connect Channel 1 of the DC output
to pin 16, ground to pin 17.
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PHYO01 - Unit Interval Test

48

PHYO1 - Unit Interval Test

To verify that the Unit Interval of the SATA Drive transmitter is within the conformance limit, follow

these steps:

NOTE. The test procedure is same for both drive and host except for a change in the connection diagram.

NOTE. All cables must be deskewed before performing this measurement.

Select PHYO01 - Unit I

3 N T R N

. Select Drive as the device type.

nterval.

Enter the DUT ID in the DUT field.

Select the PHY-TSG-OOB as the Test Suite and SATA Gen 1-UTD 1.2 as the version.

If you want to verify the test setup before running the test(s), click Show Schematic.

\% TekExpress Serial ATA Automated Solution (Untit

Fle  Wew Tooks Help

led)”

DUTID [DUTOOY ] Fun ston
Select | Acquie  Anshze | Repott
Select Standard Select Device Select Test Suite Version
@ Serial ATA @ Drive @ PHY-TSG-D0B SATA Gen 1-UTD 1.2 v
O sas O Host O RSG-RMT Interface type
O Cable O Rx-Tx

Drive : PHY-TSG-00B

SATA Gen 1-UTD 1.2

[] TSGO3Differential Skew

[[] TSGO7-TJ at Connector Clack to Data BAUD-10

[] TSGO8-DJ at Connector Clack ta Data fBAUD-10

[[] TSGOS-TJ at Connectar Clack ke Data fBAUD-500

[[] TSG10DJ at Connector Clock to Data fBAUD 500
= [ PHY

PHY01-Unit Interval

[] PHY02-Fiequency Lang Term Stabilty

[] PHY03-5pread-5pectum Modulation Frequency

1 PHY NS rreadSrectn e Mo dabine Newistion

"~ Test Description

SATA (Gen xi) v

PHY-0 This test is to verify
that the Unit Interval of the
PUT's transmitter is within the
conformance limit. HFTF
pattemn at Gen 1 speed is used
for the conformanee test

———

HEIE

Running : iSATA D 1.2 Drive PHY-TSG-00E UTD 1.2

6. Click Configure to configure the test parameters. Observe that the default settings are in Compliance

mode.
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\% Configuration Panel E\
Configuration for Drive - PHY-TSG-00B SATA Gen 1-UTD 1.2
Parameler Value A
RF Switch Do not use
Signal Saurce AMw/GF1228 | GPIBO:2:INSTR |
Real Time Scope DSATZ0048 [GPIES:1:INSTR )
BIST-L initialization by Auto
Set scope scals, resolution and sampling rats Automatically
Set vertical scales automaticaly First time only
BIST-L walidation required First time only
Mumber of times AWG is tumed ONJOFF for putting DUT in BISTL mode 2
Power cycle DUT and AwG ONADFF First time only
Dmbbmmn ssmlid mbimen, rimmssinmd ma e
Conlfiguration for PHYD1-Unit Interval
Acquire | Analyze | Limits = Comments
Acquire Type Parameler Value
|Hortzontal seale fus/div) 40 |
HFTP-Gen 1
| Resalution [ps/pt) Jan |
© Campliance Mode Default Settings
) User Defined Mode N E I

PHYO1 - Unit Interval Test

NOTE. The parameters that are not grayed are editable. To change the instrument related values, select

from the drop-down list for each of the parameters.

7. You can configure any test to help you analyze measurement results. To refer to the Serial ATA
Interoperability Program MOI document for information on how to configure the drive transmitter
tests, click Show MOI in the Select panel.

8. Click Save to save the new settings for the selected test. If you want to restore the default settings,

click Restore.

9. Click Run to run the selected tests.

10. The Acquire panel shows the status of the waveform acquisition.
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TekExpress Serial ATA Aul

mated Solution (Untitled)®

PHYO1 - Unit Interval Test

Ele Wew Iooks Help
outio e ki e
Select | Acquie | Anaze | Report
Drive : PHY-TSG-00B SATA Gen 1-UTD 1.2
TestName Acquisiion Status
PHYO1 Unit Interval HFTF-Gen 1 Complete

[ Use Pre-Recorded Waveform Files [ &cquire Step By Step

[ Show Acquire Parameters

7A10/20101:37.25 Phi Completed PHY-TSG acquisiions a
71072010 1:37.25 PA:S etting display for Math 1 =R
FA10/20101:37: 27 PM::Setting displap for Math 2 Auta Scroll
7A0/20101°37.27 Phi- Acauistions Done

771072010 1:37.28 PA: Setting DL output state to ON . Ceardll
FA0/20101:37.30 P Setting A4/ output to DFF =

< | y |
m

Running : iSATA D 1.2 Drive PHY-TSG-00B UTD 1.2

TekExpress Serial ATA Automated Solution (Untitled):

Eile  wiew Tools Help
DuUTID [DUTON . Pawe | stp
Select | Acquire | Analyze | Report
Drive : PHY-TSG-00B SATA Gen 1-UTD 1.2 Show Pass | Fail
TestName Status Low Limik Measured Vaue High Limk Low limit margin.Hi Pass/Fai Status
PHY01 Unit Interval - |Completed PHYOTU | BE6.42333 ps IND < E70.2333 ps Irvealid or Mal result. | " Pass
. > 100 ps HFTPGen1Riseti | < 273ps 63.617.119.483 -Pa
TSG02Rise-Fall Ti | Completed TSGO2-R v Pass
> 100 ps HFTP-Gen 1Falltim | < 273 ps 55,487, 117.513 - Pa

FA10/2M01:32.04 PM:: ----Completed pasting results for TSGO2-Rize-Fall Time-
7410/2010 1:32:08 PM::Completed TSGO2-Rise-Fall Time-Drive test

71042010 1:32:09 PM:white: MEASUREMENTANMOTATION:STATE OFF

7410420010 1:32:10 PM::Setting measurement state for 1

7410/2010 1:32:11 PM::Setting measurement state fior 2

771042010 1:32:12 PM::Setting display for Math 1

<

Display Status
#uto Serall

Running : iSATA D 1.2 Drive PHY-TSG-00E UTD 1.2

12. After the tests complete, a report is generated and displayed in the Report panel.
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9P TekExpress Serial ATA Automated Solution (Untitled)” [BEET
Ele wew TIooks Hep
puTID [DUTO | Run Sty
- -y
Select Acquire Analyze Feport
Drive : PHY-TSG-00B SATA Gen 1-UTD 1.2 i ii iii iiii
=
Tektron/lx TekExpress Automation Fram
Fnabiing tnnevation SATA PHY-TSG-OOB Test R«
DuTID: DUT001 Device Type : Drive
Date/Time : 12/2/2009 4:44 Execution Time : 1 Min
AWG model : AWGT1228 AWG Serial Humber : Bo1018s

Scope model : DPO72004 Scope Serial Humber : Q226

Test Details e
Test Name Int Low Limit Value High Limit

Measurement Details

PHY01-Unit Interval HFTP 1.5Gbls UnitInterval in ps = 666.4333 668.1190 =670.2333 1.68

<
Running : iSATA D 1.2 Drive PHY-TSGE-00B UTD 1.2 'Ihklrnni_x'

You can save the report using the File > Save Report As option.

TSGO02 - Rise-Fall Time Test without RF Switch

To verify that the Rise/Fall time of the SATA Drive transmitter is within the conformance limits, follow
these steps:

NOTE. Click here (see page 45) for information on the drive test equipment setup.

NOTE. All cables must be deskewed before performing this measurement.

Select Drive as the device type.

Select PHY-TSG-OOB as the Test Suite and SATA Gen 1-UTD 1.2 as the version.
Enter the DUT ID in the DUT field.

Select TSGO2 - Rise-Fall Time.

A N e

If you want to verify the test setup before running the test(s), click Show Schematic.
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v% TekExpress Serial ATA Automated Solution (Untitled)*

Ele View Toos Help

puTiD. [ouroo: | e e

Select | Acquire | Anabze | Report

Select Standard Select Device Select Test Suite Version
) Serial ATA @ Drive @ PHY-TSG-00B SATA Gen 1-UTD 1.2
O sas ) Hast O RSG-RMT Interface type

) Cable O Ra-Tx iSATA [Gen xi) v

Drive : PHY-TSG-00B SATA Gen 1-UTD 1.2

= [ Ts6 %] Test Description
| |TSG-02: This test is to verih

[] TSGO-Differential Output Yoltage-Optian 1 et the H‘SE'jF:"Stiﬁ;um ey

[ TSGO-Differential Output Yoltage-Option 2 PUT's transmittet is within the

conformance limits. HFTP

pattem at Gen-1 speed is used “

] TSG03Diferenial 3k — | |for the conformanace test
Differential Skew

[] TSGO7-TJ at Connector Clock ta Data (BAUD-10

[] TSGOS-DJ &t Cannectar Clock to Data fBAUD-10

[[] TSGO3-TJ at Connector Clock to Data (BAUD-500

[] TSG10-DJ at Connector Clock to Data fEAUD-500
o T Pay

1£3

Rurining ¢ iSATA D 1.2 Drive PHY-TSG-00B UTD 1,2 'Ihkl]tll‘lix‘

6. Click Configure to configure the test parameters. Observe that the default settings are in Compliance
mode.

NOTE. The parameters that are not grayed are editable. To change the instrument related values, select
from the drop-down list for each of the parameters.

x% Configuration Panel El

Configuration for Drive - PHY-TSG-D0B SATA Gen 1-UTD 1.2
Parameter Value ~
RF Switch Do not use
Signal Source AWGTI22B [ GPIB0-2INSTR )
Fiesl Tirms Srops DSA72004B [ GPIBE-1:INSTR | B
BISTL by o
Set soope seale, resoltion and sampling rate Automaticaly
Set verlical scales automalicaly First i only
BIST L validation requied First time only
Mumber of times AW is tuned ON/OFF for putling DUT in BISTL mode 2
Power cycle DUT and WG ON/OFF Fist tme only
D abtmren 1ol mbimen s [o )
Conliguration for TSGO1-Differential Output Voltage-Option 1
Acquite | Analyze | Limits | Comments
Acquire Type Parameter Value
Horizontal scale (us/div) 10
HFTP-Gen 1 -
Resolution (ps/pt) 0
Horiaontal scale (us/div] 10
MFTP-Gen 1
Resalution [pe/pt) 2
Horizontal scale (us/div) 10
LBP-Gen 1 -
Resalution [ps/pt) 0
G Compliance Mode Default Settings
O User Defined Mode Fr— — c

7. You can configure any test to help you analyze measurement results. To refer to the Serial ATA
Interoperability Program MOI document for information on how to configure the drive transmitter
tests, click Show MOI in the Select panel.
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TSGO2 - Rise-Fall Time Test without RF Switch

8. To run the test without using RF Switch, choose the Do not use option from the drop-down list for

the RF switch parameter in the Configure panel.

9. Click Save to save the new settings for the selected test and click Close.

10. Click Run to run the selected tests.

11. The Acquire panel shows the status of the waveform acquisition.

n% TekExpress Serial ATA Automated Solution (Untitled)™

Fie Yiew Tools Help
ourio v o s
Select | Aocquie | Anabze | Report
Diive : PHY-TSG-00B SATA Gen 1-UTD 1.2
Test Name Acquisiion Status
TSGO2-Rise-Fall Time HFTP-Gen 1 Complete

[J Use Pre-Recorded Wavefarm Files [ Acquire Step By Step

[] Show Acquire Farameters

741042010 1:37:34 PM::Disabling Chl A

7/10/20101:37:35 PM:write: *RST
7/10/2010 1:37:37 PM::Closing Signal Source

- Display Status
Auto Seroll

741042010 1:37:37 PM::Closing Tekscope
741042010 1:37:38 PM:zweeeveeee-Complated acquisitions:-------- %
771042010 1:37:38 PM::Switching to analyze tab =
< ] 5 CHEAEE
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII]
Tekironix’

Running : iSATA O 1.2 Drive PHY-TSG-00B UTD 1.2

12. The status of the tests is displayed in the Analyze panel.

% TekExpress Serial ATA Automated Solution (Untitled)*

File View Tools Help
pUTID [DUTOD! | Aw o Swp
Select | Acouie | Anabze | Fepor
Drive : PHY-TSG-00B SATA Gen 1-UTD 1.2 Show Pass | Fail
TestMame Status Low Limit MeasuredVaue  High Limit Low limit marginHi Pass/Fal Status
. > 100ps |HFTPGen1 Riseti | < 27aps |53517,119.483 - Pa |
T5G02RiseFall Ti | Completed TSGOZR - + Pass
[> 100ps [HFTP-Gen 1 Falltin_ | < 273 ps |55.487. 117513 Fa |

7/10/20101:3%:55 PM::Generating Tek Repart

741042010 1:3%:56 PM:w/riting data for PHYOT-Unit Interyal &t version: SATA Gen 1
7/10/20101:39:58 PM -5 aving report and images-Flease wait. This may take upto two minutes
7/10/2010 1:40:03 PM::Generating SATA Repart

741042010 1:40:10 PM:w/riting data for PHYOT-Unit Interyal at version: SATA Gen 1
7/10/20101:40:11 Ph::Test execution completed

o

>

<]

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII]

| [¥] Display Status

Auta Serall
el

Running : iSATA O 1.2 Drive PHY-TSG-00B UTD 1.2

13. After the tests complete, a report is generated and displayed in the Report panel.
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3% Tekbxpress Serial ATA Automated Solution (Untitled)* [AEE

s ¥ew Iooks Hebp

DUTID |DUTOO | Run Sty
- -
Select | Acquie | Andyze | Report
Diive : PHY-TSG-00B SATA Gen 1-UTD 1.2 iiﬁ iii iiii
~
Tektron/lx TekExpress Automation Fram
Enasing nnovaton SATA PHY-TSG-0OB Test R
DUTID: DUTO01 Device Type : Drive
DatefTime : 12/2/2009 4:57 Execution Time : <1 Min
AWG model : AWGT1228 AWG Serial Number : B010188
‘Scope model DPO72004 Scope Serial Number : Q226 Scope €

Test Details

Measured
Low Limit High Limit
[Lestiame d 5 Measurement Details o timi Value ah tim
LFTP 15Gbis RiseTime in ps = 100 163.4300 <273 6340
TSGOZ-Rise-Fall Time
LFTP 15Ghis Fall Time in ps = 100 1591520 =273 59.15:
v
< >
Running : iSATA D 1.2 Drive PHY-TSG-00B UTD 1.2 Tektronix®

00B01 - OOB Signal Detection Threshold Test

To verify that the OOB Signal Detection Threshold of the SATA Drive receiver is within the conformance
limits, follow these steps:

NOTE. All cables must be deskewed before performing this measurement.

Select Drive as the device type.

Select PHY-TSG-OOB as the Test Suite and SATA Gen 1-UTD 1.2 as the version.
Enter the DUT ID in the DUT field.

Select the OOBO01 - OOB Signal Detection Threshold option.

U A

If you want to verify the test setup before running the test(s), click Show Schematic.
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\% TekExpress Serial ATA Automated Solution (Untitled)*

OOBO1 - OOB Signal Detection Threshold Test

File

View Tools  Help

DUTID |DUTO0! |

Select | Aecquie | Andyze | Report
Select Standard Select Device Select Test Suite Version
& Serial ATA &) Drive (3) PHY-TSG-00B SATA Gen 1-UTD 1.2 v
O sas ) Host ) RSG-AMT Interface type
© Cable O RuTx iSATA (Gen xi) v

Drive : PHY-TSG-00B SATA Gen 1-UTD 1.2

Test Description

OO0B 01 This test is to verify
that the O0B Signal Detection
Thieshold of the PUT's
receiver is within the
conformance

lirnits: for Gien

A

[ PHYD3Spread-Spectium Modulstion Frequency
[ PHYD4-Spraad-Spectium Madulation Deviation
=[] 008

[[] 00B02-Ul During OO Signaling

[] OOBO3-COMINIT_RESET and COMWAKE Transmit Burst Length
[] OOBO4-COMINIT_RESET Transmit Gap Length

[] O0BOS-COMWAKE Transmit Gap Lenath

[[] DOBOSCOMWAKE Gap Detection \Windows

1 ANRA7-CIMINIT B an Detection Sindows

——————
[T T

Running : iSATA O 1.2 Drive PHY-TSG-006 UTD 1.2

mode.

Click Configure to configure the test parameters. Observe that the default settings are in Compliance

If you want to change the parameters, choose User Defined Mode. The message reports that the

changes made to a test may no longer be compliant.

You can configure any test to help you analyze measurement results. To refer to the Serial ATA

Interoperability Program MOI document for information on how to configure the drive receiver tests,

click Show MOI in the Select panel.

9.
click Restore.

\% Configuration Panel

Click Save to save the new settings for the test selected. If you want to restore the default settings,

£

Configuration for Drive - PHY-TSG-00B SATA Gen 1-UTD 1.2
Parameter Value ~
RF Switch Do not use
Signal Saurce MG 71228 [ GPIBO:22INSTR |
Real Time Scope DSA72004B [ GPIES:1:INSTR | —
BIST-L initialization by Auto
et scope seale, resalution and sampling rate Automaticaly
et wettical scales automaticaly First time orly
BIST-L walidation required First time only
Mumber of times AWG is tumed ONJOFF for putting DUT in BISTL mode 2
Power cycle DUT and AwG ON/OFF Fist time: only
Dot v onlid b e ek [P .
Conlfiguration for 0DB01-00B Signal Detection Threshold
Acquite | Analyze | Limits | Comments
Acquire Type Parameter Value A
AW file crst02-3g210-6x.awg
Horizortal scale [Us/div] 200
Sampling rate [Gs/s) 1.25
Resclution [ps/pt] 200
Horizontal position (%] 50
Wertical pasition for marker wim [div) 0
COMINIT/COMRESET/COMWAKE -Response
ertical position for math wim [div) 1] |
& Eorp s Lot Default Settings
) User Defined Mode N G &
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56

10. Click Run to run the selected tests.

OOBO1 - OOB Signal Detection Threshold Test

11. The application automatically switches to the Acquire panel showing the waveform acquisition status.

ATA Automated Solution (Untitled)™

Fle  Wew Tooks Help

DUTID [DUTOOY |

Select | Acqure | Analyes | Report

Drive : PHY-TSG-00B SATA Gen 1-UTD 1.2

TestName
O0B01-00B Signal Detection Threshold

Acquisiion Status
‘ COMINIT/COMRESET/COMWAKE -No response ‘ Complete

00B01-00B Signal Detection Thieshold ‘EDMINIT/CDMHESETIEDMWAKE—HEspunse ‘EDmD\EIE

[ Use Pre-Recorded Waveform Files [ Acquirs Step By Step

[ Show Acquire Paramsters

7/10/2010 21228 PM-‘Waiting to complete acquisition. Acquisition stats is 0
7A0/2010 212 28 PM: Completed acquie single sequence operalion
TAN/2010 21228 PM: Saving wavefom ¥ \Serial ATAVnitled S ession\DUTODI\Z0100710_1 40758\ COMINIT COMRESET-

)| Display Status

Auta Scroll

7A10/2010 212:23 PM:-5 aved wavelomn file: \Serial ATA\Unftled Session’\DUTODT\20100710_14075E\COMINIT-COMAES | ( Clearall )
7M10/2010 2:12:38 PM::Setting display far Math 1 3
a3 i ' =T
LLL
Running : iSATA D 1,2 Drive PHY-TSG-O0E UTD 1.2 Tekitronix’

12. The status of the tests is displayed in the Analyze panel.

ATA Automated Solution (Untitled)*

fle Wew Iools Help

DUTID [DUTO0! |

Select | Acquie | Analyze | Report

- .

Drive : PHY-TSG-D0B SATA Gen 1-UTD 1.2

Show Pass I Fail

TestName Status Low Limit Measured Value

COMINIT/COMRES
COMINIT/COMRES

High Limk

00B01-00B Signal | Completed D0BOT-

Hi Pass/FaiStatus

o |

741072010 2:13:30 PM::Result for DOBO1-008B Signal Detection Threshold: COMINIT/COMRESE T /COMWAKE -Response: Pz A
7A0/2010 2:13:33 PM: Calling D0B measurements analyzer with the following arguments: 1" """ "1dotSG" "Drive" "®\Serial £
741072010 2:13:39 PM::Result for 00B01-008B Signal Detection Threshold: COMINIT/COMRESET /COMWAKE Mo responge:
741072010 2:13:42 PM::Completed 00B01-00B Signal Detection Thieshold-Drive test

Display Status
Auta Seroll

7/10/2010 21344 PM: Query: APPLICATION.EXTAPP:STATE?, Response: NOTRUNNING . Clearall
7M0/2010 2:13:45 PM: Closing Tekscope 3

< | 3 _—
111

Running : iSATA D 1.2 Drive PHY-TSG-00B UTD 1.2

13. After the tests complete, a report is generated and displayed in the Report panel.
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9 TekExpress Serial ATA Automated Solution (Untitled)*

Ele  ¥ew Tools Help

OOBO1 - OOB Signal Detection Threshold Test

DUTID |DUTOOT

Select | Acquie | Andee | Report
Drive : PHY-TSG-0DB SATA Gen 1-UTD 1.2 “
-~
DuTID: DUT001 Device Type : Drive
DatefTime { 121272009 6:31 Execution Time : 1 Min 1
AWG model : AWET1228 AWG Serial Humber : BU10189
‘Scope model : DPOT2004 Scope Serial Number : Q226 Scope (

<

Test Name

NANRN1.NAR Sinnal Natartinn Thrashald

lcommITICON
“Response

Test Details
S Measurement Details
Spoed

15Gbls

Low Limit

Measured

T High Limit

00000

Runring : iSATA D 1,2 Drive PHY-TSG-00B UTD 1.2
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RSG-RMT Equipment Setup: Drive

58

You need the following equipment to set up the application:

Required equipment Supported model
Signal Source Tektronix AWG7122B (Option 1, 6, 8) or AWG7102 (Option 1, 6)
Real Time Oscilloscope ®  Tektronix DPO/DSA72004/B, DPO/DSA71604/B, DPO/DSA71254/B,

TDS6154C, and TDS6124C
B MSO71254, MSO71604, and MSO72004

= Scope based Error Detector is supported only on DPO/DSA 70000B and
MSO70000

= For Gen1-only testing, the following oscilloscopes are also acceptable:
DPO/DSA70804/B, TDS6804B or MSO70804

RF Switch Keithley S46-6666A (Optional)
Frame Error Analyzer Crescent Heart Software SATA Il and Ill probe adapter
Test Fixture B Crescent Heart Software Test Fixture TF-SATA-NE-ZP
m  Wilder Test Fixtures TF-SATA-TPA-P, TF-SATA-TPA-R, and
TF-SATA-TPA-PRC
DUT A SATA Drive to test
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Setup diagram for Drive RSG-RMT test suite with CHS Real T Oscil

Signal Scarce - I
_ -f;{n-ro | - - Reloy 1 Ry 2 Relivy 3 m 4
AT A F oM W o wm i@ y T 1
™ § Pol (Pl | :;F ) 'J1
| / 3 1 3 %-?.: 2;.,5
> Chitinterkave fnalog Dulpt

=
-
WL

f 1_r e
Y Y FF El‘

1o :
) DR+ OR. OT. DT+ OT= DI- DR DR«
SATAFoture | . W+ MRS Ws B HT. HT+| SATAFicire
D :Dr
(BATADUT) Q'T;cen:ﬂm'tsmm
Frame Error Anayzer

Katched pair of SMA cahles ©
5 o o l

MNOTE: Terminzte all unusad culputs.on the RF Switch with 50 chms
Terminzta allunusad porte o the CHS lest firhuras with 50 abrme

CALTION, Do not connect the guiput of the signal scurce drecly io he CHS fioture, The signal mustgoe Brough the RF Switch,

Thse: Focture notzones in the schematc ane with raference tc Riev 1.0 of the CHS idure. If you are using fixtures bedore Riev | 10,
the Bdure notabons afa innweiss order I'nl.‘mrauhun"ng Wilder foceres, sa0 Table 2 n the sechon on Ascessongs e

pin essagrmEnts.

IDUT Power Cycle sequence i aulomaled usng DC outpul of Signal Sowrce, hen o e folowing:
~Comect Channet- 1 of DC oulul ko pin #14 (and pin#15 o GHD) n cese of 20 pin Molex conmecior of ATATX poves supply.
-Cornect Channel-1 of DC oulput to pin #16 (and pin#17 1 GMD) in sase of 24 pin Nolex somnecior of ATATX povest supgly

Figure-2: Setup diagram for Drive RSG-RMT test suite with CHS
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NOTE. Click here for details on pin assignments.

RSG-01 - Gen1 (1.5Gb/s) Receiver Signalling Group

To run an RSG test on a SATA Drive to conformance standards defined by SATA-IO Interoperability,
follow these steps:

NOTE. This test is applicable for both Drive and Host devices. The test procedure is the same for both drive
and host except for a change in the connection diagram. Refer to Figure 5 for Host connection diagram.

NOTE. All cables must be deskewed before performing this measurement.

Select Drive as the device type.
Select RSG-RMT as the Test Suite and SATA Gen 1 as the version.
Enter the DUT ID in the DUT field.

If you want to verify the test setup before running the test(s), click Show Schematic.

U R e

Select the RSG01-Genl (1.5Gb/s) Receiver Signalling Group option.

B k] wprres Sevidd & 1§ bt d Sodpl o Alehisa=

e P ek b

ouTE (T wit, ol
ST H Ao | Pt
Sebeud §Lwalmad e ] Bemm Bmieat [mil Biski LLUE]
© el BTA v Mywen Ll ELTT AR BT [T ) -
I Heal o MEGANE b T
Cabda LIR AT Wen sl w

Preem - HEE HBT - SALE Bes 10000712

= lam Do rmss e
- [ T) [ —.
531 -] 0% e e oo spvi e o e 4
= e mideedh Trim pes N R
SErce
o0 - G R P e T | B Ty By ] l_l
by b clasos of T Hir
------ e L
e -
sl g s Tirkiromix|
=

6. Click Configure to configure the test parameters. Observe that the default settings are in Compliance
mode.
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7.

If you want to change the parameters,

RSG-01 - Genl (1.5Gb/s) Receiver Signalling Group

choose User Defined Mode. The message reports that the

changes made to a test may no longer be compliant.

8. You can configure any test to help you analyze measurement results. To refer to the Serial ATA
Interoperability Program, MOI document for information on how to configure the drive receiver tests,

click Show MOI in the Select panel.

9. Click Save to save the new settings for the selected test.

10. Click Run to run the selected tests.

The status of the tests is displayed in

the Analyze panel.
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11. After the tests complete, a report is generated and displayed in the Report panel.
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e e I 1
o -
[ .

Erape et et s e
’
Tekinnmix b

RELENT Tesa Rapom

Tl mania

You can save the report using File > Save Report As option.

RMT- Receiver Margin Test

To run an RMT test on a Drive device, do the following:
1. Select Drive as the Device type, select RSG-RMT test suite and SATA Genl as the version.
2. Select RMT-01-Genl (1.5Gb/S) Receiver Margin Test as the test to run.

3. Click Show Schematic to view the setup diagram for the application.

NOTE. Refer to the Equipment Setup: Drive section for the setup diagram.

4. For information on how to configure the RMT test parameters, refer to RSG - RMT Method of
Implementation document by clicking Show MOL.
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‘% TekExpress Serial ATA Automated Solution (Evaluation Version) (Untitled)*

Fle View Toos Hep

puUTID [DUTOO! |

Select Analyze | Report
Select Standard Select Device Select Test Suite Version
© Sens ATA © bave O prr-1S6.008
O sAS () Host (&) RSG-RMT Interface type
O Cable O ReTx iSATA (Gen xi) v

Drive : RSG-RMT : SATA Gen 1-UTD 1.2

= [ Rse

[ RSG-01-Gen1 {1 5Gb/S) Recsiver Signaling Group
o [# AMT

RMT-01 - Gen1 (1.5Gb/S) Recsiver Margin Test

Test Description

RMTO1 UTD 12and UTD 1.3
This test requirement is
applicable to only Gen . Inthis
test you can do Linear Scan -
Pass to Fail. This requires pre-
created wavefom files to be
present on AWG

Running : iSATA D 1.2 Drive RSG-RMT UTD 1.2

5. Click Configure to configure the test parameters.

RMT- Receiver Margin Test

6. The default settings are in User Defined Mode. Configure the Analyze parameters, such as the Start

Frequency and End Frequency. Click Save to save the new settings.

‘fﬁ Configuration Panel

Configuration for Drive - RSG-RMT SATA Gen 1-UTD 1.2

Parameter Value ~
RF Switch | MODEL SYSTEM 46 { GPIBD: 7-INSTR )
Signal Source AVIGT1228 ( GPIBO-8/INSTR )
Real Time Scope MSO71604 ( GPIBD: 1-INSTR ) ||
Frame Error Counter CHS SATA Probe ( HostPC' LISB)
BIST-L Initialization by At
Set scope scale, resolution and sampling rate Automatically
BIST-L validation required First time only
Number of times AWG is turned ON/OFF for putting DUT in BISTL mode |2
| Horizontal scale (usidiv) 10
T an s
Configuration for RMT-01 - Genl (1.5Gb/S) Receiver Margin Test
| Acquire | Analyze | Limits | Commenis
Paramsier Value =
Start Frequency (MHz) 1
End Frequency (MHz) 3
Incremental Step Frequency (MHz) 1
Start Ul Jitter (UI) 02
End Ul Jitter (U1) 05
Incremental Step Jitter (L) 0.1 b |
UTD 1.2_JT3 selup file UTD 1.2_RMTSetup_CHI-CH2.ini @

Compliance Mode Default Seftings

(%) User Defined Mode

7. Enter the DUT ID in the DUT field of Select panel, and click Run.
8. The progress of the Analysis is displayed in the Analyze tab.
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9. The test result report is displayed in the Report panel.
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RMT- Receiver Margin Test
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RSG-RMT Equipment Setup: Host

You need the following equipment to set up the application:

Required equipment Supported model

Signal Source Tektronix AWG7122B (Option 1, 6, 8) or AWG7102 (Option 1, 6)

Real Time Oscilloscope ®m  Tektronix DPO/DSA72004/B, DPO/DSA71604/B, DPO/DSA71254/B, TDS6154C,
and TDS6124C

®  Tektronix MSO71254, MSO71604, and MSO72004

m  Scope based Error Detector is supported only on DPO/DSA70000B and
MSO70000

= For Gen1-only testing, the following oscilloscopes are also acceptable:
DPO/DSA70804/B, TDS6804B or MSO70804

RF Switch Keithley S46-6666A (Optional)
Frame Error Analyzer Crescent Heart Software SATA Il and Ill probe adapter
Test Fixture ®  Crescent Heart Software Test Fixture TF-SATA-NE-ZP
®  Wilder Test Fixtures TF-SATA-TPA-P, TF-SATA-TPA-R, and TF-SATA-TPA-PRC
DUT A SATA Host to test
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Setup diagram for Host RSG-RMT test suite with CHS Real Tme Oscilloscope

I:R HR-
a) %
-
Signal Source U r o I
shannat's Relay 1 Rislay 2 Reelay 3 Relay 4
AE A E MW oW W g B " e Sy
oy . / S o g
i Gt Gl y | ci
i TH Tﬂ' ol /‘4 J
- iyt iy
I ont kereave Analog Oulput - — T 1
HRts L.i e |& HR+ HR-
famm _/ f‘h HT-
W
I ! 1!";
|
_f —
i L
/ N |
W e
L L |.T| [ —
DR+ DA- DT- OT- DT+ DOT- CR- DR«
SATAFRNE |7 WT. MR MR- SATAFOANE | 1R, HR- HT- HTe
Host - E
Drive Haost
{SATADUT) Crescen! Heart Software -
Frame Emor Analyzer

Matched pair of SMA cables <

G d8 altenuators I

NOTE: Terminate all unused outputs on the RF Switch with 50 ohms.
Terrninate all unused ports on e CHS test fixtures with 50 chims,

CAUTION: Do not connect the culput of the signal sowrce drectly fo the CHS fxture, The signal must go through the RF Switch,

The fodure notabions in the schematic ane with relerance 1o Rev 1.0 of the CHS ficure. If you ane using fixtures bedore Rew 1.0,
e ficture notations are in reverse onder. |n case you are using VWilder fctures, see Table 2 in the sechion on Accessories for
pin assgrments.

IfDUT Power Cycle sequence is automated using DC outpul of Signal Sowrce, then do the following:

Lonnect Channel1 of DC output o pan #14 (and pin #15 ko GND) m case of 20 pin Molax connector of ATIATX power supply.
Lonnect Channel-1 of DC output fo pin #16 (and pin #17 to GNO) in cass of 24 pin Mobex conneclor of ATIATX power supply,

Figure-3: Setup diagram for Host RSG-RMT test suite with CHS
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NOTE. Click here for details on pin assignments.

RSG-02 - Gen2 (3.0Gb/s) Receiver Signalling Group

To run a RSG test on a SATA Host to conformance standards defined by SATA-IO Interoperability,
follow these steps:

NOTE. The test procedure is the same for both drive and host except for a change in the connection
diagram. Refer to Figure 4 for the Drive connection diagram.

NOTE. All cables must be deskewed before performing this measurement.

Select Host as the device type.

Select RSG-RMT test suite and SATA Gen 2-UTD 1.2 as the version.

Enter the DUT ID in the DUT field.

If you want to verify the test setup before running the test(s), click Show Schematic.

Select the RSG-02 Gen2 (3.0Gb/s) Receiver Signalling Group.

1.
2.
3.
4.
5.

9% TekExpress Serial ATA Automated Solution (Untitled)*

DUTID |DUTO01 ] il i
Select Analyze | Report
Select Standard Select Device Select Test Sute Version
(3 Serial ATA O Drive © PHY-TSG-O0B SATAGen 2-UTD 12 v
O sas @ Host @ RSG-RMT
O Cable O RxTx EEEiTE
iSATA (Gen i) v

Host : RSG-RMT : SATA Gen 2-UTD 1.2

@ [ RSG

= O RMT
[ RMT-02 - Gen2 (3.0Gb/3) Receiver Margin Test

Running : SATA D 1.2 Host RSG-RMT UTD 1.2

6. Click Configure if you want to configure the test parameters. Observe that the default settings are
in Compliance mode.

7. If you want to change the parameters, choose User Defined Mode.
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8. You can configure any test to help you analyze measurement results. To refer to the Serial ATA
Interoperability Program MOI for information on how to configure the host receiver tests, click
Show MOI in the Select panel.

9. Click Save to save the new settings for the selected test. If you want to restore the default settings,
click Restore.

‘.'Jé Configuration Panel

E5]

Configuration for Host - RSG-RMT SATA Gen 2-UTD 1.2
Parameler Value ~
RF Switch MODEL SYSTEM 46 ( GPIBO::7:INSTR )
Signal Source AWG71228 ( GPIBO::8:INSTR )
Real Time Scops MS5071604 ( GPIBO:1:INSTR ) B
Frame Error Counter CHS SATA Probe ( HostPC: USB)
BIST-L Initialization by Auto
Set scope scale, resclution and sampling rate Automatically
BIST-L validation required First time only
Number of times AWG is turned ON/OFF for putting DUT in BISTL mode 2
Horizontal scale (us/div) 10
P " =
Configuration for RSG-02 - Gen2 {3.0Gb/S) Receiver Signaling Group
Acquire = Analyze Limits = Commenis
No Acquisition Parameters associated with this test.
© Compliance Mode Defauilt Settings
@ User Defined Mode Rest = Cancel

10. Click Run to run the selected tests. The status of the tests is displayed in the Analyze panel.

J2 TekExpress Serial ATA Automated Solution (Untitled)*

Ele View Took Help

Select Analyze | Report
Host : RSG-RMT SATA Gen 2-UTD 1.2 12-
1.0-|
Test Name
g
1 T
RSG-02- Gen2 (20GHS) R | E
El
5
2
)
=
g
0.0~ I I I . . . v
00 200 400 600 800 1000 1200 1500
Frequency(MHz)
View [Gen2 (v |LnearGraph  |w| [100%

_E2UHz-0.45U1-Frame Court 995826 Frame Enor Court 0 Al
M- Reading frame count and smor court from host at Gen2 speed |1 Display Status

1 Read counts: Tue Auto Seroll
I: Caling CompareLimit with: LE, Value1: 0,Value to check: 0
.

o el
dng graph in report for RMT
- Completed R3G-Host test =t 3G speed | SaveStatus
1. Query: APPLICATION. EXTAPP-STATE?, Response: NOTRUNNING
1 Closing RF switeh
M- Setting DC output stste to OFF
3 Sera Seuree

(3

Running  ISATA D 1,2 Host RSG RMT UTD 1.2 Tektronix®

11. After the tests run successfully, a report is generated and displayed in the Report panel.
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‘% TekExpress Serial ATA Automated Solution (Untitled)*

Eie View Toos Hep

DUTID [DUTOO! ] Run
-
Select Analyze | Report
Host : RSG-RMT : SATA Gen 2-UTD 1.2 View Scorecard
L
~
Tektronix TekExpress® Automation Framework
/ RSG/RMT Test Report
Enabling Innovation
DUT ID :DUT001 Device Type : Host Version: SATA Gen
Date/Time :7/24/201016:22_ Compliance Mode : No Overall Res: Ss

6 Min

Overall Analysis Ti
MS071604 E
AWGT1228
:CHS SATA

5.2.1 DEVB!
3.3.181.755
FW:1.3.4.1

Frame €

RSG-RMT UTD 12 /UTD 13 Plot

1.1-
1.0-
0.9-

S 08-
-1}

<
“< = » | RSGRUT_Test_Report [ Configuration Parameters

Runring § SATA D 1.2 Host RSG-RMT UTD 1.2 Tektronix®

You can save the report using File > Save Report As menu option.

Rx-Tx Equipment Setup: Drive

Resource Supported model
Signal Source Tektronix AWG7122B (Option 1, 6, 8) or AWG7102 (Option 1, 6)
Sampling Oscilloscope Tektronix CSA/TDS/DSA 8200 with two 80E04/80E10 modules
RF Switch Keithley S46-6666A (Optional)
Test Fixture B Crescent Heart Software Test Fixture TF-SATA-NE-ZP
®m  Wilder Test Fixtures TF-SATA-TPA-P, TF-SATA-TPA-R, and
TF-SATA-TPA-PRC
SMA Cables = Five pair of matched SMA Cables — 179-4944-00 or equivalent

B One SMA cable to connect to trigger input

®  One SMA barrel adapter
Attenuators Four 6 dB attenuators
DUT A SATA Drive to test

TekExpress Serial ATA/SAS Automated Solutions 69



Application Examples for SATA Rx01 - Pair Differential Impedance test

Setup diagram for Drive RXTA test suite Sampling Oscillescope

Channais
1 2 3 4 5 6 7 8

' 'i-Tnmorl’:mlm.l
] 11
d pbdg b
Signal Source 2
Channel 1 Reafary 1 Rartary 2 Ry 3 Ry 4
A K A K wm W w2 BT
_I_' o ¥ (0 @7 (o _ @7 (o _ &?
& G"]':] P .";'3 Yo \o —
< Chi inlerease Analag Cwiput 1 -
DA+ A BR- A or+ Dr-
Fs &Y
N
%_Iﬁ . =
SaTA Focaure | o O DI
Maiched parr of SMA cables < >
6 @ atenvators ||
HOTE: Terminale all unused culputs on the RF Switch with 50 ohms Drive
{SATADUT)
CAUTION: Do not connect the oulput of the signal source direclly 1o the

GHS fcure, The sgnal must go through the RF Swiich,
The fedure notations in the schemabic ane with reference to Rev 1.0 of the CHS facture, If you are using fchress bedore Rev 1.0,
e ficure RoLBGRS e in feverss onder. bn case you ane using \Wilder ftures, see Table 2 in the schon on Accissories for
pin assagrments.

I1DUT Power Cycle sequence i autormaled using DC output of Signal Ssurce, then da the following

<Connect Channel-1 of DC cutput to pin @14 (and pin #1% to GND) in case of 20 pin Molex connector of ATIATY, power supply.
“Connact Chanmel-1 of DC cutput to pin #16 (and pin #17 1o GND) in case of 24 pin Molex connecior of ATIATX paiwer supply.

Figure-4: Setup diagram for Drive RXTX test suite

NOTE. Click here for details on pin assignments.

Rx01 - Pair Differential Impedance test

To verify that the Pair Differential Impedance of the SATA Drive receiver is within the conformance
limits, follow these steps:
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NOTE. This test is applicable for both Drive and Host devices. The test procedure is the same for both

drive and host except for a change in the connection diagram. Click here (see page 45) for information on
the drive test equipment setup.

1. Select Drive as the device type.

2. Select RX-TX as the Test Suite and SATA Gen 1-UTD 1.2 as the version.

3. Enter the DUT ID in the DUT field.

4. If you want to verify the test setup before running the test(s), click Show Schematic.
5

. Select Rx-01 — Pair Differential Impedance.

9% TekExpress Serial ATA Automated Solution (Untitled)*

e Vew Toos Heb

DUTID [DUTCDT ] -Rll &
Select | Acquire | Analyze | Report
Select Standard Select Device Select Test Sute Version
(3 Serial ATA @ Drive © PHY-TSG-O0B SATAGen 1-UTD 12 v
O sas ©) Host ) RSG-RMT
O Cable ® RxTx e st
iSATA (Gen i) v

Drive : Rx-Tx : SATA Gen 1-UTD 1.2

= [ Ax Measurements

P01 - Pair Diferential Impedance.

[ Fx02 - Single-Ended Impedance

[ Tw02 - Single-Ended Impedance
[ T06 - Differertial Mode Retum Loss

TekExpress launched successfuly. Tektronix-

6. Click Configure to configure the test parameters. Observe that the default settings are in Compliance
mode.

NOTE. The parameters that are not grayed are editable. To change the instrument related values, select
from the drop-down list for each of the parameters.

7. You can configure any test to help you analyze measurement results. To refer to the Serial ATA
Interoperability Program document for information on how to configure the drive receiver tests,
click Show MOI in the Select panel.

8. Click Save to save the new settings for the test selected. If you want to restore the default settings,
click Restore.
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Configuration Panel

Configuration for Drive - Rx-Tx SATA Gen 1-UTD 1.2

Parameter Value A
Sampling Scope DSAE200 { GPIED:4:INSTR )

Signal Source AWGT122B ( GFIBO:E:INSTR)

RF Switch MODEL SYSTEM 46 ( GFIBQ:7:INSTR)

BIST-L Initialization by Auto =
Number of times AWG is wrned ONIOFF for putiing DUT in BISTL mode H

Deskew Method Auto

Acquire Reference Waveform Auto

Herizontal Scale (ps) 100

Horizental Scale - Deskew (ps) 3000

e ek G 1nnnn !

Configuration for Rx-01 - Pair Differential Impedance

Acquire | Analyze | Limits | Commenis |

Acquire Type Parameter Value
Recerd Length 4000
Average 300
TDR Differential Rise Time (ps) 40
Deskew Mode 0dd
Horizontal Scale Acguisition (ps) 1000
) Compliance Mode Default Settings

oot ece - s

9. Click Run to run the selected tests.

10. The Acquire panel shows the waveform acquisition status.

puTie S - -

Select | Acquire | Analyze | Report

Drive : Rx-Tx : SATA Gen 1-UTD 1.2

Test Name.  Acquisition ' Stahss [
Roc 01 - Pair i | TOR: Diferential | acauisition completed
[ Use Pre-Recorded Waveform Files O Acauire Step By Step [ Show Acauire Parameters

7/24/2010 2:23:14 PM: Closing Tekscope
7/24/2010 2:23:14 PM:Closing RF switch

7/24/2010 2:33:14 PM: Acquisition completed

7/24/2010 2:23:14 PM: Copying reference wavefom files for analysis - Live Acquisition Mode
7/24/2010 2:33:15 PM: Copying waveform fies to each test parameters

7/24/2010 2:23:16 PM:Copying waveforn fies for analysis

7/24/2010 2:23:16 PM: Copying files fortest: RX01

7/24/2010 2:23:17 PM:Copying DUT fle Sre: X:\Senal ATA'Untiled Session\DUTOD1\20100724_142201\TDR Differential_4000_300_4e-D11_0dd_CH1-CH2im D
7/24/2010 2:23:17 PM: Searching for parameter: Record Length
7/24/2010 2:33:17 P Found. Value is: 4000

7/24/2010 2:23:17 PM::Searching for parameter: Average

<

Display Status.

Auto Scroll

RUnNing ¢ ISATA Gen 1 Drive Rx-Tx UTD 1.2 Tektronix’

11. The status of the tests is displayed in the Analyze panel.
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‘% TekExpress Serial ATA Automated Solution (Untitled)*

Eie View Toos Hep

o B - -
Select | Acquire | Analyze | Report
Drive  Rx-Tx : SATA Gen 1-UTD 1.2 [¥] Show Pass [ Fail
Test Name Stahss Pass/Fail Siais
Rxx-01 - Pair Differential Impedance | Test completed [~ Pass

PMzExscuting Fiter Command: C:\Program Fie\Tek Applications\/Connect an
FIM::Performing Z-Line operation on fles X\ Senal ATA\Unttled Session\DUT00

P M- Callng CompareLimit with: GELE, Value1: 85, Valus2 Value to check

I Passe:
::Callng Compare Limit with: GELE, Value1: 85, Value2: 115, Value to check:

Passe:
Calling ComparsLimi with: GELE. Valus1: 85, Value2: 115, Valus to check:
Pz Passed

PM:Completed Rox_01 test
PM:Creating Repart - Tektroi: fomat

ractar\Program Fles\Cormeet.axe < Fiter WFH "X\S( &)
142201\Fher_Rx_Tdr_01_1.wim | Display Status

or\Program Files\IConnect.exe = Zine Cal O Cal! Aute Serol

913
9% el
528

‘% TekExpress Serial ATA Automated Solution (Untitled)*

Eie View Toos Hep

DUTID [DUTOD! ]

Select | Acquire | Analyze | Report

Drive : Rx-Tx : SATA Gen 1-UTD 1.2

~

Tektronix

Enabling Innovation

Tektronix Compliance Automation Framewor 1
Rx/Tx Test Report

UUT ID: BUTOO1
010 1223

Test Name. Measurement detai

Device Type : Drive

Overall Analysis Time : =1 liin

Test Limits

is Units Measured Value

|Maximum

fens point

96
928 [ 85 T 115 [ GELE Jpas

Jonms

Rx-01 - Pair Differential Impedance

Rx-01 - Pair Differential Impedance

Tektronix: Drive DUTDO1, Test RX.01

15

Running : SATA Gen 1Drive Rx-Tx UTD 1.2

Rx-Tx Equipment Setup:

Resource

Host

Supported model

Rx-Tx Equipment Setup: Host

Signal Source

Tektronix AWG7122B (Option 1, 6, 8) or Tektronix AWG7102 (Option 1, 6)

Sampling Oscilloscope

Tektronix CSA/DSA/TDS 8200 with two 80E04/80E10 modules

RF Switch

Keithley S46-6666A (Optional)
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Resource Supported model
Test Fixture B Crescent Heart Software Test Fixture TF-SATA-NE-ZP
m  Wilder Test Fixtures TF-SATA-TPA-P, TF-SATA-TPA-R, and
TF-SATA-TPA-PRC
SMA Cables ®m  Five pair of matched SMA Cables — 179-4944-00 or equivalent

B One SMA cable to connect to trigger input

= One SMA barrel adapter

Attenuators Two 6 dB attenuators
DUT A SATA Host to test
Setup diagram for Host RXTX test suite Sampling Oscilloscop
Channats
12 3 4 5 6 7 8
I 'fl'lTrgg:rI'.hﬂ:l npul
L
4 g
Signal Source
Channel 1 Foatay 1 Relay 2 Prskay 3 Fetay 4
(T I v T - O & )
2 a2 k2 LT ]
Wl W | R | P P o
= i ,3 3 3
Chi: inferieave Analog Oulput
HR A HR- A HT+ HT.
T T

:_‘
L

L,

) DR= DR DOT. Dl
SATAFdWe | iy Wr. @ HR

Maiched pair of SMAcables O

& dB attenuators. ]|

MOTE: Terminake all unused oulpuls on the RF Switch with 50 chms. Host

CAUTION: De nof connect the oulput of the signal source directly ko the (SATADUT)

CHS fiture. The signal must go trough the RF Switch.

The fodure notabions in the schematic are with reference to Rew 1.0 of the CHS fxture. If you are using fichwes before Fiev 1.0,
the fochre notabions are in reversae order. In case you are wsing Wilder fixtures. see Table 2 in the seclon on Accessories hor

pin assignments,

If DUT Pewer Cycle sequence (s automated using DC culput of Signal Source, than do the ixllowing:
{Zonnect Channed-1 of DG output to pin #14 (and pin #15 to GND) in case of 20 pin Molex connector of ATIATX power supply.
-Cennect Channel-1 of DC output 1o pin #16 (and pin #17 ta GND) In caze of 24 pin Malex connector af ATIATX power sUipply

Figure-5: Setup diagram for Host RXTX test suite
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NOTE. Click here for details on pin assignments.

Rx03 - Differential Mode Return Loss

To verify that the Differential Mode Return Loss of the SATA Host receiver is within the conformance
limits, follow these steps:

NOTE. This test is applicable for both Drive and Host devices. The test procedure is identical for both drive
and host except for a change in the connection diagram. Refer to Figure 6 for Drive connection diagrams.

Select Host as the device type.
Select RX-TX as the Test Suite and SATA Gen 2-UTD 1.2 as the version.
Enter the DUT ID in the DUT field.

& B b=

If you want to verify the test setup before running the test(s), click Show Schematic.

5. Select Rx06 - Differential Mode Return Loss.

% TekExpress Serial ATA Automated Solution (Untitled)*

Bie View Tooks Hep

DUTID [DUTOOT ] ﬁ ﬁ
Select | Acquire | Analyze | Report
Select Standard Select Device Select Test Suite Version
© Sl ATA O e © prvTsoon
O sas @ Host ) RSG-RMT
O Cable @ Rx-Tx Interface type
ISATA {Gen xi) v
Host - Rx-Tx : SATA Gen 1-UTD 1.2
YR p—— G
[] Rx-01 - Pair Differential Impedance.
- Single-Ended Impedance
et e et Los = : O
N is quirsd. Te 1hi
requirement must be co
Dfferertal Impecance PHYRDY Inteface Power State “
[ Tw06 - Diferental Mode Retum Loss

TekExpress launched successfully. Tektronix®

6. Click Configure to configure the test parameters. Observe that the default settings are in Compliance
mode.

7. If you want to change the parameters, choose User Defined Mode. The message reports that the
changes made to a test may no longer be compliant.
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8. You can configure any test to help you analyze measurement results. To refer to the Serial ATA
Interoperability Program MOI document for information on how to configure the host receiver tests,
click Show MOI in the Select panel.

9. Click Save to save the new settings for the test selected. If you want to restore the default settings,
click Restore.

\fé Configuration Panel D_(‘
Configuration for Drive - Rx-Tx SATA Gen 1-UTD 13
Parameter Value ]
Sampling Scope DSAB200 { GPIBD:4:INSTR )
Signal Source AWG71228 ( GPIBO::8:INSTR )
RF Switch MODEL SYSTEM 46 ( GPIBO::7:INSTR )
BIST-L by futo =
Number of times AWG is turned ON/OFF for putting DUT in BISTL mode 2
Deskew Method Auto
Acquire Reference Waveform Auto
Horizontal Scale (ps) 100
Horizontal Scale - Deskew (ps) 3000
T P TP T R P 1nnan o
Configuration for Rx-06 - Differential Mode Retumn Loss
Acquire  Analyze Limits = Commenis
‘Acquire Type Parameter Value
Record Length 4000
Lverage 300
TDR Differential Rise Time (ps) 10
Deskew Mode Odd
Horizontal Scale Acquisition (ps) 1000
(® Compliance Mode Default Settings
© User Defined Mode r— = L ]

10. Click Run to run the selected tests.

11. The application automatically switches to the Acquire panel. The status of the waveform acquisition is
displayed in this panel.

92 TekExpress Serial ATA Automated Solution (Untitled)*

Ele Vew Ioos Heb

DuTID |DUT001 Pause *
=

Select | Acquire | Analyze | Report

Host - Rx-Tx : SATA Gen 1-UTD 1.2

Test Name Acquisition Stahss
Rx-06 - Differential Mode Refurn Loss DR Differential Acquiring with DUT.
[ Use Pre-Recorded Waveform Files O Acauire Step By Step [ Show Acauire Parameters

# | /| Display Status
Auto Scroll

I

1. Recall Sefup: X\Serial ATA\Samping Scope'TxFxScopeOperation TDR Dferent

RUnNing ¢ ISATA Gen 1 Host Rx-Tx UTD 1.2 Tektronix’
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12. The status of the tests is displayed in the Analyze panel.

‘% TekExpress Serial ATA Automated Solution (Untitled)*

Eie View Toos Hep

DUTID |DUTO01 ]

Select | Acquire | Analyze | Report

Host : Rx-Tx : SATA Gen 1-UTD 1.2 Show Pass / Fail

TestName
Rux-06 - Differential Mode Return Loss

Stalus

Pass/Fail Siais
| Test completed

[~ Pass

::Callng Compare Limit with: LT, Value1: -10.V

5 A1 Display Status
P M: Caling Compare Limt wih: LT, Valus1: 8.Velus to check: -23 Auto Seroll
Passed

Callng CompareLimiwith: LT, Value: -3 Value to check: 8.42

I

Passe
Caling CompareLimt wih: LT, Value1: -1 Valus 1o check: -5.17

‘Compisted Rx-06 - Diferertial Mode Retum Loss test
PM:Creating Report - Tektronic format
PM:Creating Repart - SATAfommat

D
13 I

‘% TekExpress Serial ATA Automated Solution (Untitled)*

Eie View Toos Hep

DUTID |DUTO01 ]

Select | Acquire | Analyze | Report

Host : Rx-Tx : SATA Gen 1-UTD 1.2

Tektron/ix

Enabling Innovation

Tektronix Compliance Automation Framewor 1
Rx/Tx Test Report

uwTiD:

Device Type : Host

Overall Analysis Time : =1 liin

Test Limits

Compare
Test Hame Measured Value _ Limit1 Limit 2
2288 18 as
] as
E] m
i ss
ss
Rx-06 - Differential Mode Retum Loss 2%
Rx-06 - Differential Mode Return Loss
Tektronix: Drive DUTDD!, RX.06: Differertial Mode Return Loss
0 -
" _:—J AN J =
< \ >
Running : SATA Gen 1 Host Rx-Tx UTD 1.2 Tektronix®

You can save the report using File > Save Report As option.
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S| Equipment Setup

78

Resource

SI Equipment Setup

Supported model

Sampling Oscilloscope

Tektronix CSA/DSA/TDS 8200 with four 80E04/80E10 modules

Test Fixture

Two Crescent Heart Software Fixture TF-SATA-FE-ZP

SMA Cables ®  Four pairs of matched SMA Cables 179-4944-01 or equivalent
= Two SMA barrel adapters
DUT A SATA Cable to test

Connect the equipment as shown in the following diagram:

Setup diagram for Cable Sl test suite

Sampling Oscilloscope

1 2 3
OO?

Channels

T gger Dfrect \

8
O

+

SMA cables —

HR+ HR-

HT-

FE SATAFixture

HT+ || HR+

SATA Cable
Under Test

HR-
FE SATAFixture

HT-

HT+

Connect the fixtures using the SATA cable.

Matched pair of SMA cables >

Figure-6: Setup diagram for Cable S test suite

NOTE. Click here for details on pin assignments.
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SI-02 - Cable Absolute Differential Impedance test on a SATA Cable

SI-02 - Cable Absolute Differential Impedance test on a SATA Cable

To run an SI test on a SATA Cable to conformance standards defined by SATA-IO Interoperability, follow

these steps:

NOTE. This test is applicable only for SATA cables.

1. Select Cable as the device type.
2. Select SI as the Test Suite.

NOTE. There is no test suite version for an SI test.

3. Enter the DUT ID in the DUT field.

4. Ifyou want to verify the test setup before running the test(s), click Show Schematic.

5. Select the SI-02 — Cable Absolute Differential Impedance.

\ﬁ TekExpress Serial ATA Automated Solution (Untitled)®

Eile  iew Tools Help

puTID [DUTOm [ = TR

Select | Acquite | Analyze | Report

Select Standard Select Device Select Test Suite Version

© SoralaTa O bive s

O sas ) Host Interface type

(¥ Cable iSATA [Gen xi]

Cable : 51 : No Version

= Osl ~ Test Description

[ 5101 - Mated Connector Impedance 502
5102 - Cable Absolute Ditferential Impedance:
[[] 51-03 - Cable Pair Matching

[] 51-04 - Common hode Impedance
[] 51-05 - Differential Rize Time

[] 51408 - Intra-Pair Skew

[[] 51407 - Insertion Loss

[] 5I-08 - Differential to Differential Crosstalk,
1 G109 - Intar Surmbol Interdsrense

i !

TekExpress launched successfuly, Tektronix’|

6. Click Configure to configure the test parameters. Observe that the default settings are in Compliance

mode.

7. If you want to change the parameters, choose User Defined Mode. The message reports that the

changes made to a test may no longer be compliant.
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\% Configuration Panel

SI-02 - Cable Absolute Differential Impedance test on a SATA Cable

Configuration for Cable - 51 No Yersion
Parametes Value (A
Sampling Scope 0548200 [ GPIBO:3:IMNSTR )
UTD Yersion Mo Yersion
Interface type ISATA [Gen «i]
Deskew Method Auto
Acquire Feference Waveformn Auta
Horizontal Scale (ps] 20
Harizontal Scale - Deskew (ps) 2000
Horizontal 5 cale - Wide Window [ps] 3000
Murnber of retries for instrument 10 errors 3 i
T hebusreecn sbrice [R— ) an b
Configuration for §1-02 - Cable Absolute Differential Impedance
Acquire = Analyze = Limits Comments
Acquire Type Parametes Value e
Deskew Method Odd
Record Length 4000
Average 128
Horizontal Scale - Acquisition [ps] 500
TDR Differential —
Input Rise Time[High) ps 70
Input Rise Time(Low) ps 55 L3
Reference Level - High a0 v
© Compliance Made Default Settings
O User Defined Mode i (e E

8. You can configure any test to help you analyze measurement results. To refer to the Serial ATA
Interoperability Program MOI document for information on how to configure the cable tests, click

Show MOI in the Select panel.

9. Click Save to save the new settings for the test selected. If you want to restore the default settings,

click Restore.

10. Click Run to run the selected tests.

11. The application automatically switches to the Acquire panel. This shows the status of the waveform

acquisition.

_'%. TekExpress Serial ATA Automated Solution (Untitled)*

CIBX

Fle Wew Tools Help
ouio [oUTar |6 i e
Select | Acquie | Analyze | Repart
Cable : 51 : Mo Version
TestName Acquisition Status
51-02 - Cable Absolute Differential Impedance TDR Differential Acquisition completed

[ Use Pre-Recorded Wavsform Files [ cquire Step By Step

[ Show &cquire Parameters

871072010 7:59:15 PM::Assigning wavefarms for individual test. ~
81072010 7:53:16 PM::Assigned X \Serial ATAN ntitled Session\DUT001420100810_1837414TOR Differential 0dd_4000_12
6/10/2010 7:59:17 Ph::Assigned X \Serial ATAUnlitled Session\DUT001420100810_1837414TDR Differential_Odd_4000_12
81072010 7:5318 PM::Assigned X:\Serial ATANntitled Session\DUT001420100810_1837414TDR Differential_0dd_4000_12
6/10/2010 7:59:19 Ph::Assigned #:\Serial ATAVUnlitled Session\DUT001420100810_1837414TDR Differential_Odd_4000_12
81072010 7:53:21 PM::Switching to analyze tab 3
< | b4

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII]

Display Status
Auta Seroll

bl
i,

Running : iSATA rsion Cable 51 UTD Mo Yersion
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12. On completion of the acquisition, the application switches to the Analyze panel. This panel shows the

status of the analysis.

v% TekExpress Serial ATA Automated Solution (Untitled)”

Eile  Wiew Tools Help

SI-02 - Cable Absolute Differential Impedance test on a SATA Cable

DUTID [DUTOm

B G G

Select | Acquie | Anabze | Report

Cable : 51 : No Yersion

Show Fass / Fail

Status

Test Mame
| Test completed

51-02 - Cable Absolute Differential Impedance

Pass/Fai Status
|« Pass

8/10/2010 8:00:45 PM::Caling CompareLimit with: GELE, Value1: 90, Value2: 110, Walue to check: 98.90:
9/10/20110 8:00:45 PM::Passed
Walue to check: 109.74

8/10/2010 8:00:42 PM::Executing Z-Line Command: C:"Frogiam Files\T eképplicationstConnect and MeasureiXactorsProgram A Display Status
2 =

Auta Seroll

8/10/2010 8.00:45 PMCaling CompareLimit with GELE, Value1: 30, Vahue2: 110,
8/10/2010 8:00:46 PM:Passed . Cleardl
8/10/2010 80051 PM -Complated 51-02 test =

< | >

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII]

Tekironix’

Running : iSATA rsion Cable ST UTD Mo Wersion

13. After the tests run successfully, a report is generated and displayed in the Report panel.

92 TekExpress Serial ATk Automated Solution (Untitled)*

Fle Wew Took Hep

DUTID |DUTOO! |8 & &

Select | Acquie | Anabes | Repot

Cable : S1 : No Version %

Tektronix Compliance Automation Framework
Sl - Cable Test Report

Tektron/ix

Enabling Innovation

UUT 1D 2 DUTOO1 Device Type Cable

DaterTime : 81012010 20:02 Overall Analysis Time: 1 in

Actual Resuit Test Limit
Compare

Maximum  Limit1 Limit 2 string Test resuit

Test Hame Measurement Details Units Minimum

[Era-che (x-suen) onms | —se.s03 09,7 % 10 cae pass |res

l5102 - Cale

[configuration Parameters
[ceneral Parameters
<

|w

Running ¢ BATA rsion Cable 5T UTD No Version

You can save the report using the File > Save Report As option.
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PHY-TSG-OOB Drive Test Equipment Setup

Click here (see page 45) for information on the drive test equipment setup.

TekExpress Serial ATA/SAS Automated Solutions 83



Application Examples for SAS

Test 5.2.1-Tx SSC Modulation Type Test

Test 5.2.1-Tx SSC Modulation Type Test

Click here (see page 45) for information on the drive test equipment setup.

To verify that the 5.2.1-TX SSC Modulation Type of the SAS Drive transmitter is within the conformance

limit, follow these steps:

NOTE. All cables must be deskewed before performing this measurement.

1. Select Drive as the device type.

2. Select the PHY-TSG-OOB as the Test Suite and SAS 2.0 as the version.
3. Select Test 5.2.1-Tx SSC Modulation Type.
4. Enter the DUT ID in the DUT field.
5. If you want to verify the test setup before running the test(s), click Show Schematic.
& TekExpress SAS Automated Solution (Untitled)* g@@
Fle ew Tools Help
ouTID. [DUTO [
Select | Acquie | Anayze | Repot
Select Standard Select Device Select Test Suite VYersion
) Serisl ATA  Drive & PHY-TSG-D0B
® sas O RuTx
) RMT
Drive : PHY-TSG-0D0B : SAS 2.0 5
= o - Test Description L
[] Test 5.1.2 TX Masimum Noise During OO Idie e ey
[ Test 5.1.3-TX 008 Burst Amplitude supported by the DUT iy
[ Test 51,47 008 Dffeet Deta | ShowSchemaic
[ Tt 5.1.5TX 008 Carman Mode Deka N
= OPHY [o—_ - —
¥ 55T Modulaion Type n
[ Test 5:2.2-TX §5C Modulation Frequency L
[] Tt 52 3TX 55C Moduiation Deviation and Balance DeselectAl
M Test R 24T CST NFNT b
TekExpress launched successfully. Tektronix’|

6. Click Configure to configure the test parameters. Observe that the default settings are in Compliance

mode.

NOTE. The parameters that are not grayed are editable. To change the instrument related values, select

from the drop-down list for each of the parameters.
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Test 5.2.1-Tx SSC Modulation Type Test

7. You can configure any test to help you analyze measurement results. To refer to the SAS
Interoperability Program MOI document for information on how to configure the drive transmitter

tests, click Show MOI in the Select panel.

8. Click Save to save the new settings for the selected test. If you want to restore the default settings,

click Restore.

Configuration for Drive - PHY-TSG-00B SAS 2.0
e | B &
RF Switch MODEL SYSTEM 46 ( GPIBD::7:INSTR )
Signal Source AWGT122B ( GPIBD:S:INSTR )
Real Time Scope MSO71604 ( GPIB8::1:INSTR ) L
‘OOB/BIST-L initialization by User Defined Batch Script
Set scope scale, resolution and sampling rate Automatically
Set vertical scales autematically Always
BIST-L validation required First time cnly
Number of times AWG is turned ON/OFF for putting DUT in BISTL mode 2
le DUT and AwWG ON/OFF Always
= v a!
Configuration for Test 5.2.1-TX 55C Medulation Type
Acquire = Analyze @ Limits = Comments
| Horizontal scale (us/div) 20 |
D10.2-Gen2
[Resolution (ps/pi) 20 |
(%) Compliance Mode Default Settings
() User Defined Mode Rest pe— Cance

9. Click Run to run the selected tests.

10. The Acquire panel shows the status of the waveform acquisition.

¥ TekExpress SAS Automated Solution (Untitled)*
Ele Vew Tools Help

Select Acquire Analyze Report
Drive : PHY-TSG-Q0B SAS 2.0
Stats Acquisition Test
Complete. [0102-Gen2 Test 5.2.1-TX SSC Modulation Type

[ Use Pre-Recorded Waveform Files [ Acquire Step By Step.

[ Show Acquire Parameters

M::Saving wavefom X\5A5\Uniled Sesson\DUTC0T
g0 save wavefomn file from scope

M- Caling SSC pattem check with the following argumert:
W-:SSC not detected

aling patem anaiyzer wih the fallowing argumerts: "6G" *X:\SAS\Uittied Session\DUTO
alid D10.2oun

M:Completed PHY-TSG acaquisitions

D10.2_6G_Drive_20_20_

v

< | >
!

Display Status
Auto Scroll

Running : SAS 2.0 Drive PHY-TSG-00B

11. The status of the tests is displayed in the Analyze

TekExpress Serial ATA/SAS Automated Solutions
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panel.
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Ele View Toos Help

Select | Acquire | Analyze | Report

Drive : PHY-TSG-O0B SAS 2.0 Show Pass | Fail

Test Name Stats LowLimit Measured Value High Limit Low limit margin, High limit._ Pas s/Fail Stabis
- - [+ Pass

Test 5.2.1-TXSSC Modulati | Test compleied Non SAS compliant spread

04 F i Completed posiing reauis for Test 5.2.1-TX 35C Modulation Type [ —
Pl “Completed Test 5.2.1-TX 53C Modulation Typs-Drive test e
PM:Setting displayfor Math 1 Auto Seroll

PM:Setting display for Math 2
Fli ompleted Test 5.2.1-TX S5C Modulation Type

T comp . et
PU-Guery: APPLICATION-EXTAPP-STATE?, Response: NOTRUNNING
PM:Closing Tekscops =0T

PM:Generating Tek Report
FM:Wirting data for Test 5.2.1-TX 53C Modulation Type at version: 545 2.0 g

] J L]
f

Running : SA5 2.0 Drive PHY-TSG-00B

12. After the tests complete, a report is generated and displayed in the Report panel.

Automated Solution

Fle Vew Took Hep

Select | Acquire | Analyze | Report
Drive - PHY-TSG-00B SAS 2.0
~

TekExpress Automation Fram

Tektron/lx
Enatileg kinovatios SAS PHY-TSG-OOB Test Re
DUTO01 Drive
4/28/2010 14:38 Execution Tim 1 Min
AWG model : AWGT1228 AWG Serial Number : BO10185
Scope Serial lumber Q300009 Scope C

Scope model [

Test Details Measured
Test Name ] Mcasurement Detats Low Limit High Limit

Mon SAS compliant spread A a3 A

Test 52 1-TX SSC Modulation Type D102 6.0Ghis

Ul Profile_Genz.png

<

Running : SAS 2.0 Drive PHY-TSG-00B

You can save the report using the File > Save Report As option.
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Rx-Tx Equipment Setup: Drive

Rx-Tx Equipment Setup: Drive

Resource

Supported model

Signal Source

Tektronix AWG7122B (Option 1, 6, 8)

Sampling Oscilloscope

Tektronix CSA/TDS/DSA 8200 with two 80E04/80E10 modules

RF Switch

Keithley S46-6666A (Optional)

Test Fixture

m  Crescent Heart Software Test Fixture TF-SATA-NE-ZP

Wilder Test Fixtures TF-SATA-TPA-P, TF-SATA-TPA-R, and
TF-SATA-TPA-PRC

SMA Cables ®  Five pair of matched SMA Cables — 179-4944-00 or equivalent
®  One SMA cable to connect to trigger input
B One SMA barrel adapter

Attenuators Four 6 dB attenuators

DUT A SAS Drive to test
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Rx-Tx Equipment Setup: Drive

Setup diagram for Drive RXTA test suite

Sampling Dacilloscope
Channeis
1 2 3 4 & 8 7T
IR A
(§f Trigger Diresxt Input
L
4 pq4 P
Signal Source 2
Channel | Pedary | Rlary 7 Rlskry 3 Retay 4
AT A T om W W@ g o}, 1. , 1.
L & LY L
ciyp iy cgp cip
_'_' &= .f;.] ' 7 ; GE
Chi inlerease Analag Cwiput i

3

SATA Fixare
Matched pair of SMA cables < >

6 @ atenvators ||

NOTE: Terminate all unused oulputs on the RF Switch with 50 ohms.

CAUTION: Do nat connect the output of the: signal source direcy 10 the
CHS Exture. The sgnal must go fhrough the RF Swich.

DR+ DR- DOT- DT«
HT+ HF- HR- HR

=

Drive
(SATA DUT)

The fedure notations in the schemabic ane with reference to Rev 1.0 of the CHS facture, If you are using fchress bedore Rev 1.0,
e ficure RoLBGRS e in feverss onder. bn case you ane using \Wilder ftures, see Table 2 in the schon on Accissories for

pin assagrments.

I1DUT Power Cycle sequence i autormaled using DC output of Signal Ssurce, then da the following
“Connect Channed-1 of DC oufput to pin @14 (and pin #15 fo GND) in case of 20 pin Molex connector of ATIATX power supply,
“Connact Chanmel-1 of DC cutput to pin #16 (and pin #17 1o GND) in case of 24 pin Molex connecior of ATIATX paiwer supply.

Figure-7: Setup diagram for Drive RXTX test suite

NOTE. Click here for details on pin assignments.
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Test 5.4.2-RX Common-Mode Return Loss (SCC11)

To verify that the Rx Common-Mode Return Loss of the SAS Drive transmitter is within the conformance
limit, follow these steps:

1. Select Drive as the device type.
Select RX-TX as the Test Suite and SAS 2.0 as the version.
Enter the DUT ID in the DUT field.

If you want to verify the test setup before running the test(s), click Show Schematic.

L S

Select Test 5.4.2-RX Common-Mode Return Loss (SCC11).

9 TekExpress SAS Automated Solution (Untitled)* EJ@'E‘

fle Vew TIoos Help

puUTID |DUTOON ﬁ i iii
Select | Acquie | Analyze | Report
Select Standard Select Device Select Test Suite Version
O Serial ATA @ Drive O PHY-TSG-00B SAS 2.0 v
@ sas @ Rx-Tx
O RMT

Drive : RxTx: SAS 2.0 :
Test Descriptian G Cenfigwe
R A2 Thslostistoverly |
that the common-mode returm
e loss of the DUT receiver GO
o Fistur Lo (50011) device is within the specified

O Test 5.4 3-Rx Difterential Impedance Balance [SCO11) conformance limits m

=] Fix Measurements
O Test 5.4.1-Rx Differential Retum Loss [SDD11)

=] Tx Measurements
[7] Test 5.4.4-T Differential Fletum Loss (50022 . SelectAll
[ Test 54 5T Commor-Hods st Loss [SCC22)
[7] Test 5.4 BT Differential Impedance Balance SCD22) %
TekExpress launched successfully, Tektronix’

6. Click Configure to configure the test parameters. Observe that the default settings are in Compliance
mode.

NOTE. The parameters that are not grayed are editable. To change the instrument related values, select
from the drop-down list for each of the parameters.

7. You can configure any test to help you analyze measurement results. To refer to the SAS
Interoperability Program document for information on how to configure the drive receiver tests,
click Show MOI in the Select panel.

8. Click Save to save the new settings for the test selected. If you want to restore the default settings,
click Restore.
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w Configuration Panel

Configuration for Drive - Ra-Tx SAS 2.0

Parameter ' Value A
| 5ampling Scope |
Signal Source Do ot use
RF Switch Do ot use
BI5T-L Initalization by Auta T
Humber of tines &G is tumed ON/OFF for putling DUT in BISTL mode 2
Deskew Method Auta
Acauire Ricference Wavefam Auta
Herizontal Scale [ps) 100
Horizontal Soale - Deskew [ps) 3000
ool ol i i (o) 10nnn M

Configuration for Test 5.4.2-RX Common-Mode Retun Loss [SCC11)

Acquire = Analpze = Limits = Comments

Acquire Type | Parameter ' Value
|Record Length 4000
Awerage 300
TDR Cammen Rise Time [ps) a0
Deskew Mode Even
Herizontal Soale Acquisiion [ps) 1000
© Compliance Mode Default Settings

© User Defined Mode Restore Save . Cancel

9. Click Run to run the selected tests.

10. The Acquire panel shows the waveform acquisition status.

Automated

Ele Vew Tools Help

Select | Acquire | Analyze | Report

Drive : Rx-Tx SAS 2.0

Stalus Acquisition Test
Tobe started TOR Common Test 5.4.2-RX Common-Hlode Return Loss (SCC11)
[ Use Pre-Recorded Waveform Files. [0 Acquire Step By Step. [ Show Acquire Parameters
I: 2 Poarty: Plus Lrit: Voks State: On Display Status
e Auto Scroll
on measurement rumber: 1 to: CH2
41 PM. Set measurement reference level on measurement number: 1 for source to the following values for high, mid and low-0, 0.125, 0 _ Clearsll
41 P Clear Acquisiion Data
PM:Set Acquistion State: On | SaveSttus
P Get Acquisiton State: OFf
PIM-Get Measurement Value: T Values: -4 2625083221e-012
PI:Set Channel Displayed - Channel: 2to: O -
3 PM: Corfigure TDR Step - Channel: 2 Polarity: Flus Unit: Votis State: OFf v
Tektronix®

Running : SAS 2.0-Drive-Rx-Tx-

11. The status of the tests is displayed in the Analyze panel.

90 TekExpress Serial ATA/SAS Automated Solutions



Application Examples for SAS

TekExpress on (Untitled)*

Eie View Toods Help

Select | Acquire | Analyze | Report

Drive - Rx-Tx SAS 2.0 Shouw Pass | Fail
Test Name Stahs Low Limit Measured Value: High Limit Low limit margin. High limit. Pass /Fail Stals
Test 5.4.2-RX Commen-Mod |Test completed -5.959 - [ % Fail
:Searching for parameter. Minimum frequency fMax (GHz) -~
o “[¥] Display Status
Searching for parameter: Dete frequency (MHz) Auto Serall
Found, Value i: 1
Executing S-Parameter command: "C:\Program Fit nd grem Fles\IConnect exe” = Sparcal | ( Cleagll )
Read wavefom fii: X:\SAS' nttled Session\DUTOD _151640\Test 5 4.2_5Peram.wim
Value at: 252 failed. dB value was -5.9588, Limk value is - (SaeSimus )
Completed Test 5.4.2-RX Commen-Mode Retum Loss (SCC11)-Dnve test
ompleted Test 5.2 2RXC Mode Retum Loss (3CC11) @
T R T 52

Running : SAS 2.0-Drive-RxTx-

Tektronix-

12. After the tests complete, a report is generated and displayed in the Report panel.

TekExpress on (Untitled)*
Fle Vew Took Help

DUTID |DUTOO01

Select | Acquire | Anzlyze | Report

Drive - Rx-Tx SAS 2.0

3
Tektmn/ix TekExpress Automation Fram
Enaieg ocovation SAS PHY-TSG-00B Test Re
DUTID: DUTO04 Device Type : Drive
DateTime & 10 15:18 Execution Time : =<1 Min
AWG model : AWG Serial Number :
‘Scope model Scope Serial Humber : N/A (Pre-recorded mode) Scope ¢

Test Details e —
Tl [T—— Value High Limit
Test 54 2-RX Commaon-Made Retum Loss (SCC11) 6.0Gb/s dB -NA- -5.9600 NA- 0.
Test 5.4 2.R% Common-Mode Retum Loss (SCC11)
Al A /\/\ i /’\f\f\ JJ\\ N \\ { &
< ] 3
Tektronix*

Running : SAS 2.0-Drive-Rx-Tx-
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RMT Methods

Click any of the following methods for more details:
Linear Pass to Fail

The Linear Pass to Fail method is similar to Receiver Margin Test for Genl and Gen2 with a difference
that waveforms are generated during run-time using SerialXpress and are tested in a linear format for a
stipulated time until a failure occurs.

High Performance Scan

High Performance Scan system combines two functional blocks of instrumentation to operate as an
autonomous system capable of determining the precise amount of jitter a receiver can tolerate.

The block diagram shown in Figure 11 is configured to make up a feedback control system, which will
automatically indicate the instrumentation to the precise location of maximum jitter tolerance for error-free
operation and determine the margin value.

High Performance Scan

Stimulus system Error detector

(

Event input BNC cable

1

Device
Under
Test

Figure-8: Block diagram of High Performance Scan system

The block diagram consists of the following:
E  Stimulus system

The stimulus system automatically sequences different impaired waveforms, which are monotonically
increasing. An external electrical input is used to drive the selection of these waveforms.

B Error detector
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An error detector detects if the DUT has exceeded its receiver tolerance to an impaired (jittered) waveform.
The error detector senses data re-transmission bit or framed data errors and issues an error detect signal
in the form of electric pulses when an error condition is detected.

®  Device Under Test

A DUT with a receiver/transmitter pair is configured into a loopback state such that the incident received
signal is regenerated and transmitted out the transmitter. For example, a SATA disk drive supports a
loopback mode of operation known as Built In Self Test Loopback (BIST-L).

Operation

The High Performance Scan relies on the automatic self sequencing capability of generator (Tektronix
AWG7000 series with Option 8), which can systematically step from one waveform in a sequence to the
next after a specified time or when the loop count constraint has been satisfied. In a specified configuration,
the generator starts at a low jitter value and steps forward automatically to the next incremental jitter
setting and repeats this process with the observed effect of increasing the jitter on the DUT.

When a sufficiently high jitter level has been reached, the DUT in loopback begins to re-transmit errors.
The Error Detect signal is used as a feedback mechanism to the Stimulus System (AWG), which causes
the signal to adjust the impairment level to just below the point where failure conditions are sensed. The
sequence counter automatically indexes forward to higher levels of impairment while error signals from
the Detector cause the sequencer to back down the jitter levels, until the boundary condition at the device's
highest error free jitter tolerance is reached. This control system based approach to localizing the error or
no error boundary condition increases the speed of determining the jitter tolerance of a device.

Select Scan Parameter Preset

TekExpress® Serial ATA/SAS application allows users to set a combination of frequency and jitter inputs
while performing Receiver Margin Tests. The values of frequency and jitter can be selected at random
and saved as a .csv file.

Follow the steps below to view, modify, or create a Select Scan Parameter Preset File:
1. Connect the equipment as shown in the schematic. Refer Figure 1.
2. Select Drive as the Device type, select RSG-RMT test suite and SATA Gen3 UTD1.4 as the version.

3. Select RMT for either Genl, Gen2 or Gen3. For example, RMT-03-Gen3 (6.0Gb/S) Receiver
Margin Test.

4. Enter the DUT ID in the DUT field of the Select panel.
5. Click Configure to configure the test parameters.

6. Click on Analyze tab and choose Select Scan Parameter Preset for the Scan Method.

NOTE. The Receiver Margin Test can only be configured but will not be set to perform a scan if the
Select Scan Parameter Preset option is not selected.

7. Select either the Default Presets or enter values for the Scan Parameter Preset Type by selecting User
Defined Full Scan of Frequency and Amplitude and double-clicking on the option.
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The Default Presets available in the drop-down menu are:

= Low Frequency Scan
= Mid Frequency Scan
= High Frequency Scan

= Log Frequency Scan

‘fr/‘ Configuration Panel

Configuration for Drive - RSG-RMT SATA Gen 3-UTD 1.4
 Parameter Valus A
FiF Switch Do ot use
Signsl Source 5w G7102 [ GPIB-5-INS TR )
Real Time Scope DPO70204 [ GRIBE:T2INSTR ) E |
Frame Error Caunter CHS SATA Probe [ HostPC: USE )
BIST-L Initislization by At
St snope sl resolutin and ssnpling rote Automatically
BI5T-L validation required First time arily
Mumber of tines AW is tumed ONAOFF for putting DUT in BISTL mode 2
Herizarntsl scals [us/div] n
PR an |
Configuration for RMT-01 - Gen1 (1.5Gb/S) Receiver Margin Test
Acquite | Analyze | Limits | Comments
Parameter Valus Al
Scan Method Select Scan Parameter Preset :
S Parametet Preset Typs Low Frequency Scan 7]
S Parametes Preset Fils High Frequency Sean |
Log Frequency Scan =
Fatter File Name )
Sttt Frequency (MHz] 1
Erd Fraqusncy (MHa] B0
Increment Frequency [MHz] |3 e
By st Default Settings
© tserDefinad e i —e i

RMT Methods

NOTE. Click here to view the default Customer Jitter Profile values when Low Frequency Scan option

is selected.

8. A Custom Jitter Profile table is displayed. Enter values for Frequency, Start Sj, Stop Sj, and Step S;j.
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Custom Jitter Profile - Untitled

Frequency [Mhz] Start 5§ (U] Stop 5j [UI) Step5j [U1)

Frequency l:l Start 5§ I:I Stop 5§ I:I Step 5] l:l ii‘
sy

G G G G W

9. Click Add to include the values in the Custom Jitter Profile.
10. Click Save and enter a session name. The Scan Parameter Preset File is saved in the default location.
11. Click Recall to recall a previously saved file or a preset.

12. Follow steps 9 through 11 provided in the Receiver Margin Test section to run the test. (see page 96)

Receiver Margin Testing

96

Use the following procedure to perform Receiver Margin Test using either Linear Pass to Fail, High
Performance Scan - Pass to Fail or Select scan preset file method:

Connect the equipment as shown in the schematic. Refer Figure 1.

Select Drive orHost as the device type.

Select RSG-RMT as the Test Suite and SATA Gen 3 UTD 1.4 as the version.
Enter the DUT ID in the DUT field.

If you want to verify the test setup before running the test(s), click Show Schematic.

AU

Select RMT for either Genl, Gen2 or Gen3. For example, RMT-03-Gen3 (6.0Gb/S) Receiver
Margin Test.

7. Click Configure to configure the test parameters.
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8. In the Analyze tab, select one of the following scan methods:

Linear Pass to Fail

In this method, the waveforms generated are tested in a linear format for a stipulated time until a
failure occurs.

High Performance Scan - Pass to Fail

In this method, the waveforms generated are tested as in a manner explained in the High
Performance Scan section. The scan parameters are read from the values of Start, Stop, and
Step values of frequency and Sinusoidal jitter (Sj) as selected in the Analyse Parameters tab
in the Configuration Panel.

Select Scan Parameter Preset

In this method, the waveforms generated are tested based on the values defined in the Custom
Jitter Profile. The scan parameters are read from the values of Start, Stop, and Step values of
frequency and Sinusoidal jitter (Sj) as available in the preset file selected. For example, the
values that are shipped along with the application are shown in the following Custom Jitter Profile
table. Waveforms are generated for each set of Frequency, Start Sj, and Stop Sj in steps specified
in the Step Sj field.

Custom Jitter Profile - Low Frequency Scan

Frequency [Mhz] Start 5§ (U1) Stop5j (U] Step5) (UI)
1 0z 12 ooz
2 0.z 1.2 0.0z
3 0z 1.2 0.0z
4 0.z 1.2 0.0z
5 0.z 1.2 0.0z
[ 0z 1.2 0.0z
7 0.2 1.2 0.0z
g 0.z 1.2 0.0z
3 0z 1.2 0.0z
10 0.2 1.2 0.0z
1" 0.z 1.2 0oz
12 0z 1.2 0.0z
13 0.2 1.2 0.0z
14 0z 1.2 00z
15 0z 1.2 0.0z
16 0.2 1.2 0.0z

Frequency l:l Start 5§ l:l Stop 5§ l:l Step 5 I:I ii‘

L

9. Select Always create waveform or Use pre-created waveform in theWaveform creation option.

NOTE. Selecting the option Always create waveform results in all the existing waveforms getting recreated
and overwritten in theWaveform Library Location provided. If the Use pre-created waveform option is
selected, only the waveforms and vectors, which are not present are created.
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10. Click Run to run the selected tests.

11. After the tests complete, a report is generated and displayed in the Report panel.
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Deskewing Real Time Oscilloscopes

The following procedure is used for deskewing direct input SMA channels on a real time oscilloscope.

NOTE. This deskew method is applicable for RSG-RMT and PHY-TSG-OOB test suites.

10.
11.

Run Signal Path Compensation (SPC) on the oscilloscope.

Connect a SMA Power Splitter (preferred) or SMA 50 ohm coaxial “T” connector to the Fast Edge
output of the oscilloscope.

Connect SMA cables from each of the two channels to be deskewed to the power splitter (or SMA
coaxial “T” connector). It is best to use matched cables when making high speed serial measurements.
It is important to use the same cables that are used for subsequent measurements.

Select Default Setup, and then select Autoset on the oscilloscope front panel.

Set the oscilloscope for 70% to 90% full screen amplitude on both channels. Center both traces
so that they overlap.

Make sure that volts/div, position, and offset are identical for the two channels being deskewed.

Set the time/div to approximately 100 ps/div or less, with sample rate at 1 ps/pt. These settings
are not critical, but should be close.

Set the horizontal acquisition mode to average, which provides a more stable display.
Select Deskew from the Vertical menu.
Verify that the reference channel (typically CH1 or CH2) is set to 0 ps deskew.

In the deskew control window, select the channel to deskew (typically CH3 or CH4). Adjust the
deskew to overlay the rising edge as best as possible.

NOTE. Typical values are in the 10’ of ps or less with cables connected directly from Fast Edge to SMA
inputs. If you are using a switch box (for example, Keithley), deskew the complete path from where the
test fixture connects, through the switch, and into the oscilloscope. Deskew values in these cases may
be as much as 30 ps or more.
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There are sometimes significant differences in the skew between two TCA-SMA adapters. If you find

that a system requires a very large correction, it might be better to find a pair of TCA-SMA adapters
that match each other better.

Manual Deskew Procedure for Sampling Oscilloscopes

Mixed Mode TDR Channel Alignment with Independent TDR Source

This deskew procedure uses an independent acquisition source and assumes availability of two TDR
sampling modules (80E04, 80E0S8, or 80E10). You can also deskew with one TDR (80E04, 80EO0S, or
80E10), and one dual sampling module (80E03 or 80E09). It aligns both samplers and TDR steps allowing
you to measure mixed mode S-parameters. The procedure starts with the alignment of the samplers and
concludes with alignment of the acquisition channels.

The following equipment is required:

B One sampling oscilloscope mainframe (TDS8000, TDS/CSA/DSA8200).
m  Two TDR sampling modules (80E04, SOE08, or 80E10).

®  Four matched SMA cables.

B One SMA barrel (female-to-female) adaptor. Click here (see page 100) to view the picture.

Equipment required to perform mixed mode deskew procedure. The wrist strap is important for
ESD protection and a calibrated torque wrench is recommended to protect the connectors and to
get good repeatability.
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Click the links below to get details on them.

Manual Deskew Procedure for Sampling Oscilloscopes

Align the acquisition channels to the ends of the cables.

The purpose of this step is to set the samplers on each channel so that an input into the open end of each
cable arrives at the sample gate at precisely the same time. This step compensates for cable and sampler
differences. CH1 through CH3 are aligned using CH4 as an independent TDR source. Then, CH4 is
aligned with respect to CH3 using CH1 as the independent source. The following deskew procedure

is to be performed in 4o mode (see page 101).
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The “rho” can be selected from the TDR menu of the Setups dialog. Follow the below steps to
get to the rho mode:

1. Select the Setups menu from the Oscilloscope main menu.
2. Click the TDR tab.

3. Select p option from the drop-down list.

1. Connect SMA cables to the sampling modules of the oscilloscope. For the best results, ensure that
the SMA cables used in the measurements have approximately the same quality and length (matched

within 20 ps).

2. Connect channel 1 and channel 4 with SMA barrel, activate TDR step on channel 4 and acquire using
channel. Click here (see page 102) to see the figure.
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102

CH1 is connected to CH4 with an SMA barrel. The TDR step is generated on CH4 and acquired
using CH1.

Adjust the horizontal position and scale to get the rising edge on screen with good resolution
(20 ps/div). Record length should have a maximum of 4000 points.

Save channel one (CH1) waveform as a reference trace. CH2 and CH3 are aligned with respect to it.
Connect CH2 to the CH4 using SMA barrel, and display CH2 on the screen.

Turn on the delay measurement to measure the time difference between the rising edge on the reference
trace and the rising edge of CH2 as shown here (see page 103).
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Delay measurements between the reference (R1) acquired from the CH1 and the CH2. It has to
be the minimum for the best deskew value.

7. Adjust the channel deskew value in the Vertical menu of the Setups dialog box until a delay value
within 1 ps is achieved.

8. Repeat step 5 through step 7 for the CH3.

9. Once the acquisition of CH1 through CH3 is aligned, use the same method to align CH4. Generate
a new reference by using the step of CH1 and acquiring it on CH3. Connect CH3 to CH1 with the
SMA barrel.

10. Repeat step 5 through step 7 for CH4 using the acquired reference from CH3.
Now, all four acquisition channels have been deskewed within 1 ps.
Match TDR step generators.

The purpose of this step is to adjust the TDR pulses so that they arrive at the ends of the cables at
precisely the same time. The deskew has to be performed separately for odd and even TDR steps when
80E04 modules are used. This section describes only odd mode TDR step deskew. The following deskew
procedure has to be performed in 2o mode:

1. Disconnect the SMA barrel and turn on TDR pulses of the appropriate polarity for each channel (CH1
and CH2). Use the differential TDR preset selection to activate odd mode.

2. Adjust the horizontal position and scale so that the pulses are visible on the screen as they arrive at the
ends of the cables. (Use the Average mode and vectored display, and set the time scale to 20 ps/div).

3. Turn on the delay measurement to measure the time difference between the two pulse edges.

4. Adjust the Step Deskew in the TDR menu to minimize the time difference between the CH1 and
CH2 pulses. You might want to use the Fine button to reduce the increment of deskew as shown
here (see page 104).
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Differential TDR step deskew. The channels CH1 and CH2 are aligned within ~300 fs.

5. Repeat step 1 through step 4 for CH3 and CH4, and save the instrument setup.
6. Repeat step 1 through step 5 in even mode if desired.

The instrument should now be set up to accurately make differential or common mode TDR measurements.

Sampling Oscilloscope Deskew during Rx-Tx Testing for Test Setup
without RF Switch

When performing Rx-Tx tests with test setup without RF switch it is essential to use long cables (~6 ft.
or more) from AWG channels connected to the power-splitter connection on CH1 and CH2 of sampling
oscilloscope to avoid the reflection from AWG channels. On similar lines it is also essential to use long

cables from “External Trigger” of sampling oscilloscope connected to the power-splitter connection on
CH4.
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You can verify if there is a reflection from AWG channels during test execution process. The waveform
captured on CHI1 during deskew operation might look as follows. The highlighted area is reflection
from AWG channels.
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Along with using long cable you may be required to adjust horizontal scale properties from “Config”
panel of the application to remove the reflection outside the capture window. Optimal settings horizontal
scale properties for Rx-Tx are described below:

B Horizontal Scale (ps): 50
®  Horizontal Scale - Deskew (ps): 1000
®  Horizontal Scale - wide window (ps): 3000

Using a 6-ft long cable and above parameters, following is an example of a correct waveform captured on
CHI1 during deskew. Notice that there is no visible reflection captured in the window.
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About Overriding Acquire Parameters

This section is applicable for test suites that require a real time oscilloscope (for example, test suites like
PHY-TSG-OOB or RSG-RMT). The TekExpress application supports various oscilloscope models for
SATA compliance testing and not all the oscilloscope models can support the same acquire parameters
(combination of record length, horizontal scale and resolution). For such test suites, TekExpress allows
you to either “Automatically” apply correct acquire parameters settings or manually specify them.

(This option is available in the “Configure” panel of corresponding test suite with the option name “Set
oscilloscope scale, resolution and sampling rate”). When “automatically” is selected, the application
ignores the acquire parameters you specified. If you need to specify your own acquire parameters, then
you must specify the name “Set oscilloscope scale, resolution and sampling rate” option to “Manually” in
the “Configure” panel of the corresponding test suite.

Acquire parameters with “Automatically” option

This option is applicable for the following oscilloscope models only. If any other oscilloscope model is
found, the application will automatically use the parameters that you specified while executing the test
sequence.

m  Supported TDS models: TDS6154C, TDS6124C, and TDS6804B

®  Supported DPO/DSA models: DPO/DSA70804/B, DPO/DSA71254/B, DPO/DSA71604/B, and
DPO/DSA72004/B

m  Supported MSO models: MSO71254, MSO71604, MSO72004, and MSO70804

For supported oscilloscope models, the following acquire parameters are applied automatically during test
sequence execution depending on the type of acquisition.

DPO/DSA70804/B, DPO/DSA71254/B,
DPO/DSA71604/B, DPO/DSA72004/B
MSO71254, MSO71604, MSO72004,

TDS6154C, TDS6124C, TDS6804B MSO70804
Sampling

Scale Resolution rate Scale Resolution Sampling
Acquisition type (ps/div) (ps/pt) (Gsls) (us/div) (ps/pt) rate
BISTL validation 10 25 10 20
for RSG/RMT
BISTL validation 4 25 4 20
for PHY/TSG
Initial OOB 2 100 10 2 80 12.5
validation
HFTP” 40 25 40 40
HFTP-Gen 1 10 50 10 40
HFTP-Gen 2 4 25 4 20
HFTP-Gen 3 NA NA 40 40
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DPO/DSA70804/B, DPO/DSAT1254/B,
DPO/DSA71604/B, DPO/DSA72004/B
MSO71254, MSO71604, MSO72004,

TDS6154C, TDS6124C, TDS6804B MS070804
Sampling

Scale Resolution rate Scale Resolution Sampling
Acquisition type (ps/div) (ps/pt) (Gsls) (ps/div) (ps/pt) rate
HFTP-Gen 3 NA NA 4 20
LBP-Gen 1 10 50 10 40
LBP-Gen 2 4 25 4 20
LBP-Gen 3 NA NA 10 20
LBP-Gen 3 NA NA 4 20
LFTP-Gen 1 10 50 10 40
LFTP-Gen 2 4 25 4 20
LFTP-Gen 3 NA NA 0.0003 20
LFTP-Gen 3 NA NA 4 20
MFTP-Gen 1 10 50 10 40
MFTP-Gen 2 4 25 4 20
MFTP-Gen 3 NA NA 10 20
MFTP-Gen 3 NA NA 0.0001 20
MFTP-Gen 3 NA NA 4 20
COMINIT and 10 50 20 10 40 25
COMWAKE
COMINIT 200 800 1.25 200 800 1.25
INSPEC LL
COMINIT 200 800 1.25 200 800 1.25
INSPEC UL
COMINIT 200 800 1.25 200 800 1.25
INSPEC UL
COMINIT 200 800 1.25 200 800 1.25
OUTOFSPEC
LL
COMINIT 200 800 1.25 200 800 1.25
OUTOFSPEC
uL
COMINIT/COM- 200 800 1.25 200 800 1.25
RESET/COMW-
AKE-No response
CO- 200 800 1.25 200 800 1.25
MINIT/COMRE-
SET/COMWAKE-
Response
COMWAKE 200 800 1.25 200 800 1.25
INSPEC LL
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DPO/DSA70804/B, DPO/DSAT1254/B,
DPO/DSA71604/B, DPO/DSA72004/B
MSO071254, MSO71604, MSO72004,

TDS6154C, TDS6124C, TDS6804B MS070804
Sampling

Scale Resolution rate Scale Resolution Sampling
Acquisition type (ps/div) (ps/pt) (Gsls) (us/div) (ps/pt) rate
COMWAKE 200 800 1.25 200 800 1.25
OUTOFSPEC
LL
COMWAKE 200 800 1.25 200 800 1.25
OUTOFSPEC
UL
COMRESET 4 50 20 4 40 25
COMWAKE 10 50 20 10 40 25

Long record length for Gen1 SSC and Gen2 SSC

Acquire Parameters with “Manually” Option

It is important that you carefully specify the correct combination of horizontal scale and resolution
depending on the oscilloscope model. If an incorrect combination of horizontal scale and resolution is
specified, then the test execution sequence is terminated, displaying incorrect parameter set status message.

An example of status message is as shown:

10/3/2007 10:29 AM::Writing command-HORIZONTAL:RECO 2500000

10/3/2007 10:29 AM::Set record length to-2000000

The following procedure describes how to manually identify a working combination of horizontal scale,
resolution and record length for a given oscilloscope:

1.

2
3.
4

Open the Talker Listener utility of the TekVISA on the oscilloscope.
default settings on the oscilloscope by clicking Default setup on the oscilloscope front panel.

Use the oscilloscope front panel to disable CH1 and enable CH2 and CH4.

In the Talker Listener utility, enter HORI :RECO <record length> (for example, HORI :RECO
2000000) and click Write.

Verify that the oscilloscope has applied the record length that you specified in step 4. If yes, continue
with step 6 else repeat steps 2 through 4 with another record length.

In the Talker Listener utility, enter HORI : SCALE <horizontal scale> (for example, HORI: SCALE
10E-06) and click Write.

Verify that the oscilloscope has applied the horizontal scale that you specified in step 6 and also verify
that the record length set in step 4 is not changed. If this condition is met, then you have identified a
working combination of Acquire parameters. If this condition is not met, then repeat steps 2 through 6
with another combination of Acquire parameters.
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The above step will help identify the correct combination of horizontal scale and record length. To find
combination of horizontal scale and resolution, follow the preceding procedure and find the resolution

using the following mathematical expression.

Resolution = (10 * horizontal scale)/Record length
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Using the Pattern Generation Utility to Test Receivers

The Pattern Generation is a utility that generates a controlled jittered waveform for performing the RSG
(Receiver Signal Gain) and RMT (Receiver Margin Testing) testing for the DUT receiver. This utility uses
a direct synthesis approach where required amounts of jitter components are added to the frame composite.
These patterns are injected to DUT using the Arbitrary Waveform Generator 7000 series with option 6,
Test fixture and matched pair cables.

NOTE. You can use Tektronix SerialXpress Pattern Generation utility for Gen3 UTD 1.4 version for
all generations/speeds.

Use the Calibration process (as outlined in the RSG MOI, section APPENDIX C - Measurement
Calibration) to calibrate and obtain the calibrated values of Random Jitter, Periodic Jitter, ISI jitter,
amplitude level, (optimal amplitude value of) jittered frequency (which is tuned to meet the nominal Total
Jitter specified); use these calibrated values for the pattern generation utility.

It is recommended to do the calibration process for each pattern generation of interest.

For the RMT tests, there is a need to test the DUT over a range of frequencies. The calibration has to be
carried out at these frequencies for exact results.

The pattern generation utility is located in the following folder of TekExpress install DVD:
<DVD Drive Tletter>:\SATA Setup Files\AWG Files\SataPatternGeneration Utility

If you have installed AWG setup files, the same utility will also be available on the AWG local hard-drive
in the following folder location:

C:\SataPatternGenerationutility\
Important Notes:

B Above folder contains Ver 3.0 of the pattern generation utility. Ver 3.0 is updated with feature to
characterize ISI jitter insertion.

B The MATLAB Run-time engine 7.6 is required for executing these utility files. MATLAB
Run-time engine 7.6 installer is located on TekExpress install DVD in, <DVD drive
Tetter>:\Software\MATLAB_Runtime folder.

®  The file attribute for Serial ATA pattern generation utility and associated files should NOT be “Read
only”. It is noticed that upon installation from DVD the file attributes are set to “Read-only” which
causes this utility to terminate prematurely.
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12

Inputs to the Pattern Generation Utility (ver 3.0 satagen V3.exe) with ISI Jitter characterization

The Pattern Generation Utility Ver 3.0 is an Executable and requires you to input the following parameters
(in this order). You need to provide the following inputs, which are not default values.

1.
2.

10.

11.

12.

UTD version. The UTD version should be either 1.2, 1.3 or 1.4 as input.

Seconds command line input parameter is the path and name of the Frame composite pattern.

The available options are Gen18KRJTPAT.txt for Gen-1 interface speed and Gen2 1 KRIJTPAT.txt,
Gen29KRJTPAT.txt and Gen216KRJTPAT.txt for Gen-2 interface speed. You can also specify
customized text file for frame composite pattern. (For example, frame composite pattern files used in
Ver 1.0 Iw4Gen1R10FCP2AnewLBP. txt for Genl and IW4Gen2R8FCP2AnewLBP. txt for Gen2
can also be specified).

The interface speed of the DUT, the input parameter should be either Genl or Gen2.

Calibrated voltage swing for the utility. This is usually calculated using the 6 db attenuators at the
end of the match cables. You can refer the amplitude calibration process to measure calibrated
amplitude level.

The calibrated Random Jitter (Rj). You can refer to the calibration procedure for more details on how
to calculate the Rj value for this setup. Rj has to specified in ps RMS.

Periodic Jitter (Pj) component as frequency in Hz. You should specify the frequency value between
0 to 300 MHz as “Start’ and ‘Stop’. The start should be less than the stop otherwise the utility
shows an error.

The Pj increment is in steps of 1 MHz (step given as “xxe6”) and the higher range is 300 MHz.

The Total jitter (Tj specified in Unit Interval (UI)) range is 0 to 1.2 UL You have to specify the start
and stop separately as ‘Start’ and ‘Stop’ without the ‘UI”’ unit. The start should be less than the stop
otherwise the utility will show an error.

The Tj increment values. These values increase in the following steps as per the Serial ATA standard.
The predefined steps are 0.01, 0.02, 0.03, 0.05 and 0.1.

The Amplitude Periodic jitter. You have to make sure that the amplitude periodic jitter used in
the utility to generate pattern of interest (for example 10 MHz 0.45 UI) has to result in nominal
Tj value 0.45 Ul This is done by means of trial and error by recording the Tj at the output of the
JIT3 Analysis-Advanced software. Please refer to the MOI calibration procedure for more details.

The following parameters are optional in Ver 2.0 of Pattern Generation Utility; if you are not

specifying these parameters then specify empty arguments (“”, “”).

Cable S-Parameter file location is the next command line input parameter. The available options are
9in ISITrace.s4p, 6pt75inlSITrace.s4p, SinlSITrace.s4p, 31inlSITrace.s4p, 2pt42inlSITrace.s4p,
24inlISITrace.s4p, 17inlSITrace.s4p, 12inlSITrace.s4p. You can also specify customized S-Parameter
file created in S4P file format.

The last command line input parameter is the cable effect co-efficient. This parameter is used to
specify the multiplying factor for cable S-Parameter. For example, if you specify 1.6 as the cable effect
co-efficient then the cable length effect is considered as 1.6 times. This parameter value is valid only
when the S-Parameter file location is specified.
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Output from the Pattern Generation Utility

The generated jittered waveform is available in the Frame composite pattern file path with file name as
<UTD version>_ <lJitter Frequency>-MHz-TJ>ULwfm. <Example for UTD version 1.2, Pj from 100 MHz
to 105 MHz and Tj= 0.45 UI: The sample file name output format is 1.2_100-MHz-0.45UL.wfm. The five
AWG patterns are generated from 100 MHz to 105 MHz.

Batch file usage

To help you get familiar with the Serial ATA Pattern Generation Utility, an example ExampTle_02.bat file
is provided in the same location as that of utility files.

To use the batch file example, follow these steps:
1. Double-click the Example_02.bat file.

2. The batch file gets launched and you can observe the input parameters on the DOS command prompt
that is taken by the utility.

Calibration Procedure

To generate jittered waveforms for RSG test, the complete calibration procedure has to be followed.
Whereas, to generate jittered patterns for RMT test, only Random jitter calibration is required. Calibration
can be carried out using the JIT3 Analysis - Advanced software.

Click any of the following jitter-related measurements to see its definition:
Random Jitter Calibration

A reference Genl and Gen2 MFTP waveform with zero jitter (MFTP-Rj-Cal.wfm) is provided at
c:\SataPatternGenerationutility\GenlMFTP folder to verify the calibration of Random jitter
(Rj). Before verifying the Rj calibration, perform an SPC calibration on the Tektronix oscilloscope hosting
the Advanced JIT3 Analysis software and perform a D/A channel calibration on the Arbitrary Waveform
Generator (AWG) to compensate for the instrument's environmental conditions.

Rj is specified to be 0.18 UI PtP @ 7 Sigma or 4.285 ps RMS for Gen2 signaling rates and correspondingly
8.57 ps for Genl signaling rates.

NOTE. The Rj found in the Tektronix AWG MFTP pattern has been digitally synthesized and is a truncated
Gaussian distribution with the 4.7 Sigma crest factor.
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Status : Ready

As illustrated in the red circled area of the preceding figure, ensure that the averaged RJ is nominally
reading 4.285 ps RMS =+ 4% allowable variation 4.11 ps < Nominal Value < 4.45 ps. Analyze 16E6
contiguous points per measurement, and 3 runs will typically converge on an averaged RJ close to
4.285 ps. For Genl rates the nominal variation of Rj is within 8.22 < Nominal Tj Value < 8.9. Jitter
magnitudes in excess of these values should result in recalibration of the AWG.

If the measured value in JIT3 results does not match with nominal Rj value 4.285 ps £4% then random
jitter component has to be varied as the input to the utility.

Perform this iteration until Rj value is close enough to nominal value specified.
Tj Calibration

Run the Pattern Generation utility using the IWAGen1R10FCP2AnewLBP. txt for Genl and
Iw4Gen2R8FCP2AnewLBP. txt for Gen2 text patterns available at c:\SataPatternGenerationu-
ti11ity\. With calibrated random jitter value and optimal value of the Amplitude of jittered frequency,
generate a XX-MHz -0.45UlL.wfm waveform. Analyze this waveform using JIT3 Advanced software.

J3|5Ie Measurements Resuts Plot Log Uiliy Help TDSJIT3 tter Analysis = x|
[ Di- BER

Eye Opening 0,549501 0549501

Menu: Results->TIE:RDj-BER || Status ; Ready

Observe the averaged Total @ BER (Pk-Pk) Jitter value after three acquisitions. Adjust the amplitude of
jittered frequency value input so as to get the nominal value of Tj. The nominal accuracy of a calibrated
system will provide 0.45 Ul Tj conformance within 4% of nominal error. The observed jitter for
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Gen?2 signaling Tj should nominally be 149.9 ps of Tj + 4% allowable variation. 144 ps < Nominal Tj
Value < 155.8 ps. Jitter magnitudes in excess of these values should result in recalibration of the AWG.

For Genl rates, the nominal variation of a nominal value of Tj is within 288 < Nominal Tj Value < 312 ps.

If the measured value in the JIT3 results does not match with nominal Tj value 144 ps < Nominal Tj Value
< 155.8 ps then vary the amplitude of the periodic jitter component as the input to the utility.

Perform this iteration until the Tj value is close enough to the nominal specified.
Amplitude Calibration

Signal amplitude conformance requires that Genl and Gen2 signaling not exceed 600 mV or 750 mV ptp
and be within 5% of a target minimum amplitude of 325 mV and 275 mV respectively. Fine adjustment
may be performed by adjusting the Vertical amplitude setting on the AWG’s CH1 output. The minimum
amplitude measurements are performed on both 212141 (negative pulse) and 413 (positive pulse) RL
patterns.

Refer to the SATA specifications (Serial ATA Revision 2.5 27-October-2005) on LBP based amplitude
measurements.

The minimum amplitude over a 1 Ul epoch is the two consecutive bits at the string of a four or more
consecutive bits, which is not a representative LBP pattern but is the minimum value in Framed Composite
(Pre-ECN18) pattern.

A 0.45 Ul to 0.55 UI Histogram is setup on the two lone bits of interest from which the difference of the
mean values is computed to obtain the lone pulse amplitudes.
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Transition Time Validation

Make sure the Rise and Fall time is in the nominal range of < 100 ps. This can be verified using the JIT3
application with same setup files used for Jitter calibration/validation. Rise and Fall time measurements
allow you to validate that the transition rate does not exceed 100 ps 20/80.

J3|Eie_easurements Resuts 2ot Log Uity Help TDSJIT3 Jter Avaysis | | x|

TIER|D) - BER

| Menu: Results->Mean/Std Dev

After the completion of calibration process, Calibrated Voltage swing required in the jittered waveform,
Calibrated Random Jitter, Optimal value for Amplitude of jittered frequency are available and can be used
for generating waveforms for RSG and RMT tests.
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Setting User Option for SATA DUT Power Cycle Method

TekExpress SATA offers three methods that you can choose from for power cycle operation of SATA
DUTs during the test sequence. You also have an option to fully customize the DUT power cycle operation
automation sequence. Following are the options for defining the SATA DUT power cycle method:

B Manual Power Cycle
m  Power Cycle using AWG DC output to control AT/ATX power supply (default setting)
m  User specified TestStand sequence

For more details on how to use and configure these options, refer to the DUT-PowerCycle.txt (see
page 117) file located under ICP folder of TekExpress installed folder location.

#

# Note: Read and use this file very carefully.
# Lines with # prefix are considered comments.
# This file defines the way SATA DUT Power Cycle operation is performed during test automation.

# The first line in this TXT file that does not have # character defines the SATA DUT Power Cycle
operation.

# This line should contain one of following keywords (without quotes).

# "Manual", "AWG", "User Defined GPIB", "User Defined TestStand Steps".

# If anything other than above valid keyword is found then Manual method overrides.

# "Manual" : This assumes manual operation of power cycle.

# "AWG" : This assumes AT/ATX power supply is controlled through DC output of AWG.

# Connect Channel-1 of DC output to pin #14 (and pin #15 to GND) in case of 20 pin Molex
connector of AT/ATX power supply.

# Connect Channel-1 of DC output to pin #16 (and pin #17 to GND) in case of 24 pin Molex
connector of AT/ATX power supply.

# "User Defined GPIB" : This assumes a user defined sets of GPIB commands are defined.
# in lines following the valid keyword "User Defined GPIB". (This feature is not active).

# "User Defined TestStand Steps" : This assumes the power cycle steps are defined in
"UserDefinedTurnOFF" & "UserDefinedTurnON" sequence of "ICP_DUT-PowerSupply.seq" file.

#

AWG

Delete this line and start GPIB commands from here onwards, each line assumed to be one command,
you need to take care of complete sequencing from VI open till VI close.
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Setting User Option for SATA DUT Power Cycle Method

Molex 20 PIN Connector
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Calibration and Verification of Jitter Measurement Devices About JTF Calibration and Verification

About JTF Calibration and Verification

In an effort to get better correlation between different jitter measurement systems, the SATA PHY
group has defined a standard jitter transfer function requirement which all jitter measurement systems
must meet. This is detailed in ECN-008. The following procedure describes the process for performing
the Jitter Transfer Function calibration. This calibration must be done once prior to making TSG-09
through TSG-12.

The response to jitter of the Jitter Measurement Device (JMD) (the reference clock is part of the JMD) is
measured with three different jitter modulation frequencies corresponding to the following three cases:

®  SSC (full tracking)
m Jitter (no tracking)
B The boundary between SSC and jitter

The jitter source is independently verified by separate means. This ensures that the jitter response of the
JMD is reproducible across different test setups.

The three test signals are:

B A 750 MHz £ 0.035% sine or square wave with a sinusoidal phase modulation of 20.8 ns + 10%
peak to peak at 30 kHz + 1%.

B A 750 MHz sine or square wave with a sinusoidal phase modulation of 100 ps + 10% peak to peak at
50 MHz + 1%.

B A 750 MHz sine or square wave with a sinusoidal phase modulation of 100 ps = 10% peak to peak at
50 MHz + 1%.

The independent separate means of verification of the test signals is a time interval error plot on a real
time oscilloscope.

The test procedure checks two conditions: the JTF attenuation and the JTF bandwidth. Care is taken to
minimize the number of absolute measurements taken, making most relative; this reduces the dependencies
and improves accuracy.

Click the following links to view the basic and detailed procedures:

Basic Procedure

Procedure in detail
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Basic Procedure

The basic procedure to perform Jitter transfer function calibration is as follows:

1.

10.
11.

12.

13.

14.

Adjust the pattern generator for a D24.3 pattern (00110011) (Gen2 is a 750 MHz sine wave) and
modulation to produce a 30 KHz £1%, 20.8 ns p-p +£10% sinusoidal phase modulation.

Verify the level of modulation meets the requirements and record the p-p level (DJ t). This is done
with a Time Interval Error (TIE) type measurement or equivalent.

test signal to the JMD. Turn on the sinusoidal phase modulation. Record the reported DJ.
Turn off the sinusoidal phase modulation. Record the reported residual DJ.

Calculate and record the level of applied DJ by subtracting the DJ with modulation off from DJ
with modulation on.

Calculate the jitter attenuation by 20 x log(DJm/DIJt). This value must fall within the range of =72 dB
+ 3 dB. Adjust the JMD settings to match this requirement.

Adjust the pattern generator for a D24.3 pattern (00110011) (Gen2 is a 750 MHz sine wave) and
modulation to produce a 50 MHz +1%, 0.3 UI p-p £10% (100 ps) sinusoidal phase modulation.

Verify the level of modulation meets the requirements and record the p-p level (DJ t). This is done
with a Time Interval Error (TIE) type measurement or equivalent.

the test signal to the JMD. Record the level as the reference DJ value (DJ tod).
Calculate the -3 dB value: DJ-3 dB = DJO dB x 10(-3/20)

Adjust the frequency of the DJ source to 2.1 MHz. Shift the frequency of the PJ source until the
reported DJ difference between PJ on versus PJ off is equal to (DJ -3 dB). The PJ frequency is the
-3 dB BW of the JTF.

Adjust the JMD settings to bring the PJ -3 dB frequency to 2.1 MHz + 1 MHz. Repeat step 4 through
step 12 until both the jitter attenuation and 3 dB frequency are in the acceptable ranges.

Check the peaking of the JTF. Adjust the pattern generator for a D24.3 pattern and modulation to
produce sinusoidal phase modulation at the -3 dB frequency and 0.3 UI p-p + 10% (100 ps). Increase
the frequency of the modulation to find a maximum jitter; it is not necessary to increase beyond

20 MHz. Record the maximum jitter value and frequency.

Calculate the JTF Peaking value: 20 x log(DJpkng/DJ0dB). Record this value.

Detailed Procedure

120

Required Equipment

Tektronix AWG7102 with Opt 6 and Tektronix AWG7122B Opt 8
JTF Waveform Library for Tektronix AWG7000 series
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Test cables

DSA72004 Digital Phosphor Oscilloscope 20 GHz, 50 G/s, or desired BW

JIT3 software and associated JTF setup files

Follow these steps to do the Jitter transfer function calibration:

Step 1

Detailed Procedure

Adjust the pattern generator for a D24.3 pattern (00110011)(MFTP) (Gen2 is a 750 MHz sine wave)
and modulation to produce a 30 KHz + 1%, 20.8 ns p-p £ 10% sinusoidal phase modulation. To do
this on the AWG7102, open the waveform file “SATA Gen2 30k 62_5Sj.awg”. This will set all

the parameters of the AWG.

a.

Step 2

Connect the AWG to the oscilloscope, using the same matched cable set that is connected to
the oscilloscope during normal jitter measurements. Verify that the cables are connected

to the AWG Interleaved outputs.

Select the “Gen2 30kHz 62 5sj” waveform from the Waveform List on the left side of the
display. Drag this to the Waveform display window, and drop in the CH1 area. When the

pop-up appears, choose “Set Waveform”.

Set the AWG output to “On”. This will apply the MFTP pattern containing a 30 kHz
modulation with 20.8 ns of jitter to the oscilloscope.

% AWG7102 - Sata Genz 30k 62_bsj. awg

File Edit View Settings Tools System Help

Force Force
A Trigger Event

‘[ User Defined | Predefined Ch1: 0079 V Ch2:

o/ [ Waveform Name [ Length[D| |AC:0 Pts C1Pos: OPis C2Pos: 0 Pts
vi ” S |

SSEFle VRS E OS] | (NN

Paints o

sousnbag
RS

Ch 2 | Timing | Run Mode | Trigger | Event
Output Waveform Marker 1 High Marker 1Low  Marker 1 Delay I'D-‘“: Res (bits) —

42| Gen2 30Ktz 62,55 | 700V 0.00V o8 &1

Marker 2 High Marker 2 Low Marker 2 Delay

Amplitude

Waveform Rotation

M Interleave

Ml Zeroing S

OUTP1 ON
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Verify that the level of modulation meets the requirements and record the p-p level (DJ t). This is done
with a Time Interval Error (TIE) type measurement or equivalent.

a. Launch the Jitter Analysis (TDSJIT3) application under the Analyze menu on the oscilloscope.

b. Recall the JIT3 settings file “JTF JIT3 Gen2 setup.ini”. This will set up the oscilloscope
channels as well as the JIT3 settings. It will set up all needed measurements within JIT3.
Reference levels is set automatically when the measurement is run. Click the “TIE RjDj-BER”
tab, and then click “Data TIE 1”. Click “Single” to run the measurement.

18 osuim3

| Menu: Restits-»TIE:RIDLBER Status . Peat

JIT3 produces a measurement for Dj in the statistics table, however this value cannot be used directly.

The setup file has automatically created several plots. Click the “Select View” button on the right side
of the screen, and select the Data TIE1 Trend Plot. The resulting plot of a sine wave pattern may have
a long slope which is due to offset values (initial conditions) which are integrated. The peak-to-peak
value of the sinusoidal wave is of importance as this is the level of phase modulation. The long slope
needs to be removed from the plot to find the accurate peak to peak phase modulation. To do this, use
the cursors to take the average of two peaks vs one valley, thus eliminating the long slope.

Choose two adjacent peaks and the valley between to make the measurement. Place horizontal cursors
on the trend plot, and position the cursors to the top of the first peak and the valley. Record the
measured delta.

€% Time Trend Of Data TIE1(M1) EEx

eI rrry
E i Gontrol | /\/ gé iz
)

-50.000u Time {s5) 10.000u/div
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Next, move the top cursor to the second peak, and again record the measured delta.

€~ Time Trend Of Data TIE1 (1) FEX

A B B a A
E e Contral | i /\( | 7;\1 Iax

Time (s) 10.000ufdiv 50.000u

In this example, peak 1 is 21.94 ns, and peak 2 is 19.81 ns. The valley is the reference value.

Determine the slope corrected Dj value: (21.94+19.81)/2 = 20.88 ns. This verifies the level of phase
modulation required. This measured value from the TIE agrees with the level set in the source. Record
this value in the B7 cell of the JTF Calibration spreadsheet.

m  Step 3
test signal to the JMD.
To make the JMD measurement on the 30 kHz modulated signal, simply click the Data PLL TIE

1 measurement in the JIT3 measurement list. It is not necessary to click the “Single” button to acquire
another waveform, as the measurement was made on the last waveform acquired.

it
Data PLL TIET
= od

11 1

1
M1

enu: Besuits->TIERIDEBER Status : Read

Record this measured value in the B8 cell of the JTF Calibration spreadsheet.
m  Step 4

Measure the residual jitter by turning off the 30 kHz modulation, and making another jitter
measurement. On the AWG, drag the “Gen2 No Jitter” waveform from the waveform list to the
waveform display area, and drop in CH1. When the pop-up window appears, select “Set Waveform”.
Turn the AWG Ch1 output on.
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On the oscilloscope, click the “Single” button to make another acquisition.

1K wsair3 EEE

File Measurements Results Plot Log Utility Help TDSIITB Jitter Analysis =J __2(_]
Iots

E:RJDj - BER

1> WData PLL TIE1
) "eriod

| Menu: Resuits->TIE:RIDLBER Status | Feact

Record this measurement in the B9 cell of JTF Calibration spreadsheet.
The spreadsheet now has enough data to calculate the attenuation level of the JMD.
Step 5

The spreadsheet calculates the level of applied DJ by subtracting the DJ with modulation off from DJ
with modulation on.

(For example, 6.1387 ps - 2.1668 ps = 3.9719 ps)
Step 6

Calculate the jitter attenuation by 20 x log(DJm/DJt). This value must fall within the range of
—72 dB + 3 dB. Adjust the JMD loop bandwidth setting under the Clock Recovery setup to meet this
requirement. (For example, 20 % 1og(3.9719 ps/20.83 ns) = 74.41 dB)

18 suirs

Select Y
- -W > MData PLL TIE1 Standard =
e Frequenc: E
ata Period

ata iod1

; : — - :
G
Configure e y ]
Sources o
¢ i = -

| Menu Resutts->TIE:RIDLBER Status . Read

If the calculated attenuation is below -72 dB, decrease the loop bandwidth setting, and repeat the
process from step 1 to 6 until the required attenuation is attained. Once the proper loop bandwidth has
been determined, leave this value set for all subsequent measurements.

Step 7

Adjust the pattern generator for a D24.3 pattern (00110011) (Gen2 is a 750 MHz sine wave) and
modulation to produce a 50 MHz +1%, 0.3 UI p-p = 10% (100 ps for Gen2) sinusoidal phase
modulation. To do this on the AWG7102, open the waveform file “SATA Gen2 JTF 3db set.awg”.
This will set all parameters of the AWG. This setup file includes a collection of waveforms that can be
used to verify the -3 dB point on the jitter transfer curve.
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(. AWG7102 - Sata JTF 3dB set.awg
File Edit

View Settings Tools System Help

Ch 1:0.079 V Ch2:

C1Pos: | OPts C2Pos: | 0 Pts

B |

Marker 1 High Marker 1 Low

Marker 1 Delay DAC Res (bits) —|
slsatazomss | 1.00V 000Vl [ Ops| (0 o

Amplitude Interleave Marker 2 High Marker 2 Low Marker 2 Delay

EQE

W Z L
Waveform Rotation 2oy

Output Waveform

OUTP1 ON

= Step 8

Select the SATA 50 M SJ waveform from the waveform list. On the oscilloscope, click “Single”

run the acquisition and measurement on JIT3. Click the DATA TIE 1 measurement, and record the
measured Dj. Verify the level of modulation meets the requirements and record the p-p level (DJ t) in
the B10 cell of the JTF Calibration spreadsheet.

| Menu: Results->TIE:RIDEBER Status | Read

Next, click the “Data PLL TIE 1” in the measurement list, and record the measured Dj in the B11 cell
of the JTF Calibration spreadsheet.

0] - BER
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Step 9

On the AWG, select the waveform “Gen2 No Jitter”. This is used to verify the residual jitter at this
setting.

Again measure and record the Data PLL TIE 1 Dj using JIT3 in the B12 cell of JTF Calibration
spreadsheet.

This establishes the reference DJ value of excitation that is applied to the JMD. Record the measured
jitter level as the reference DJ value (DJ 0dB).

Step 10
The JTF Calibration spreadsheet then calculates the -3 dB value: DJ-3 dB =DJ 0 dB x 0.708.
Step 11

Determine the specific frequency that matches the -3 dB level found in step 10. This is done by
sequentially setting the AWG Dj frequency in a range from 1.1 MHz to 3 MHz. At each setting, the
measurement is made on the oscilloscope using the Data PLL TIE 1 measurement. Assume the
residual DJ is zero for the search (this speeds up the search).

Once the -3 dB frequency is determined, record the measured Dj at that frequency into cell B13 of the
JTF Calibration spreadsheet. Turn off the jitter modulation on the AWG by again selecting the Gen2
No Jitter waveform. Retake the measurement to get the residual, and enter this into the spreadsheet
at cell B14. Enter the -3 dB frequency in spreadsheet cell B15.

Step 12

Verify the DJ -3 dB frequency is 2.1 MHz = 1 MHz. The typical -3 dB frequency is approximately
1.55 MHz. Repeat step 4 through step 12 until both the jitter attenuation and 3 dB frequency meet the
requirements of the specifications contained in ECN-008.

Step 13

Check the peaking of the JTF. Adjust the pattern generator for a D24.3 pattern and modulation to
produce sinusoidal phase modulation at the —3 dB frequency and 0.3 UI p-p + 10% (200 ps for Genl,
100 ps for Gen2). This is done on the AWG by opening the file “Sata JTF peak set.awg”. This provides
waveforms containing the prescribed amount of jitter at frequencies ranging from 3 MHz to 20 MHz.

To find the peaking of the JTF requires multiple jitter measurements which may be time consuming.
The JTF peaking is flat over a portion of the range. Start at the 3 dB frequency setting, and increment
by 1 MHz until reaching 20 MHz or the readings start to decrease. Record the maximum jitter value
and frequency. Once the peaking frequency is determined, enter the Dj value measured at that
frequency into the spreadsheet at cell B16. Again determine the residual level by turning off the
jitter on the AWG, and enter that measured residual jitter into the spreadsheet at cell B17. Enter the
peaking frequency at cell B18 of the spreadsheet.

Step 14

The spreadsheet provides a calculation of the peaking level using the formula: 20 X
log[(DJ-peaking)/(DJ-0 dB)]
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Detailed Procedure

Typical peaking for the Tek system is 3 MHz. The following is a completed example.

Cal performed on 11/06/07 using Dj (pp)

Calculated Calculated

Recorded Values Values Values Hi Lim Lo Lim Result Notes
Data Freg 7 5000E+08 7 5026E+08 7 4974E+05 [PASSE
SSC Fre 3.0010E+04 3.0300E+04 29700{PASS

T 20 8379 |R] 2 0625612
DJSSC, applied
PAL at 30kE 21518E-08 2.288E-08|  1.872E-08|PASS | Measure d using DATA TIE with no PLL o filtering applied
DISSCON,
measured ftter at
30kHz 643512 Loop bandwidth set to 1.12MHz

If this number does not ceme out very close to 72, adust the loop
1.94E-12|DIMSSC | 4 494E-12 -73.602604 -69 75|PASS and test again

1.0205E-10

1.100000E-10| 9.000000E-11|PASS,

50M jittered signal Measured using DATA TIE with no PLL or filering applied

1.1266C-10

50M jittered signal measured using DATA PLL TIC

Measure the residual again by setting source to no jitter

1.7457E-12)DA0g | 1.109E10/DI3DB 7.8416E-11 3dB down Level in cell F12
8 1445E-11
Adjust the input ] frequency until this number matches the value shown in
1.7787E12|D3 7 867E-11 cel
1 55E+06 310E+06)  110E+06|PASS  |note -3db actually likely o be 1.525 or 1 53MHz
Now sweep the S freq from 1MHz to 20MHz, and find the highest PLL TIE
1:4E40 |tter value_Record here
19494E-12|DJPK 1 323E-10|Peaking: 152|dB Pesking

3 00E+06

m Step 15

Update the JIT3 setup files that TekExpress is using with above calculated values. Update the

following JIT3 setup files.

Test name

UTD 1.2

Utb 1.3

TSG -07 - Tj at Connector, Clock to
Data, Fbaud/10

UTD 1.2_TSG07_08Ref_HFTP-Gen
1.ini

TSG -08 - Dj at Connector, Clock to
Data, Fbaud/10

UTD 1.2_TSGO07_08Ref_LBP-Gen
1.ini

UTD 1.3_TSGO07_08Ref_HFTP-Gen
1.ini

UTD 1.3_TSGO07_08Ref_LBP-Gen
1.ini

TSG -09 - Tj at Connector, Clock to
Data, Fbaud/500

UTD 1.2_TSG09_10Ref HFTP-Gen
1.ini

TSG -10 - Dj at Connector, Clock to
Data, Fbaud/500

UTD 1.2_TSGO09_10Ref_LBP-Gen
1.ini

UTD 1.3_TSG09_10Ref_HFTP-Gen
1.ini
UTD 1.3_TSG09_10Ref_HFTP-Gen
1.ini

TSG -11 - Tj at Connector, Clock to
Data, Fbaud/500

UTD 1.2_TSG11_12Ref_HFTP-Gen
2.ini

TSG -12 - Dj at Connector, Clock to
Data, Fbaud/500

UTD 1.2_TSG11_12Ref_LBP-Gen
2.ini

UTD 1.3_TSG11_12Ref HFTP-Gen
2.ini UTD 1.3_TSG11_12Ref _LBP-
Gen 2.ini

UTD 1.3_TSG11_12Ref _LBP-Gen
2.ini
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AWG Calibration Procedure for OOB tests OOB-01 Level Calibration Procedure using DPOJET Application

OO0B-01 Level Calibration Procedure using DPOJET Application

Do the following to calibrate the AWG7102 using the DPOJET application:

1. Properly set up the oscilloscope prior to making any measurement. This includes a 20 minute
warm-up, running SPC, applying any required external attenuation, entering the attenuator values into
the oscilloscope's vertical setup, and performing channel deskew. Once this is done, the oscilloscope
can be connected to the SATA test fixture.

2. Properly set up the AWG prior to making any measurement. This includes a 20 minute warm-up,
and running the system calibration. Once this is complete, the AWG can be connected to the SATA
test fixture.

3. Connect a loop-back to the SATA Near End fixture. This loop-back consists of a SATA Far End fixture,
and short SMA cables which connect the Transmitter D+ to the Receiver D+, and the Transmitter D- to
the Receiver D-. If a loop-back is not available, it is acceptable to disconnect the SATA test fixture,
and connect the Tx and Rx cables together using SMA barrel connectors.

4. Onthe AWG, open the “CRST02-3G210-6x.awg” file. This produces an OOB COMINIT/COMRESET
burst set that is approximately 210 mV in amplitude.

[X5. AWG7102 - erst02-3G210. awg
File Edit View Settings Tools System Help

) €5 onon
User Defined | Predefined Total Time : 727 Current: 2
idle3G idle3G -
% erst02+a 210mv  |ersto2+a 210mv

idle3G idle3G 86 1

Ch1:0072V  Ch2:0.059V
AC: 0 Pts C1Pos: \

OPls C2Pos: | 0 Pis

o8 @10

Marker 1 High Marker 1 Low Marker 1 Delay |'DAC Res (bits) —

Marker 2 High Marker 2 Low

Remote Command: OUTP1 ON

5. On the oscilloscope, launch the Jitter and Eye Analysis package (DPOJET).
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T 20.0mVidiv 500 By:16.06 & 1945
@T® 28.7mV 1.0ps @ 24505

Single Seq

1acgs RL:500k
Man  November 06, 2007 6

&I» 20.0mVidiv 500 By:16.0G - | (3w widtn || 1.0ps  s0.0GSIs 20.0psipt

T |408.16kHz

StDev  Count

M.
W @ e g fie |

Jitter and Eye Diagram Analysis Tools

Measurements Measurement Source(s)

Period  PosWidth  NegWidth Freq High:=Low1 g Matht
Clear Selected
N-Period  +Duty Cycle —Duty Cycle r—

Clear All
CC—Period  +CC-Duty  —CC-Duty

6. Recall the settings file “SATA OOB 210mv cal”. This will configure the oscilloscope as well as
the DPOJET settings.

Note that the SATA Logo group has defined this measurement to be made using a MODE measurement
on the .45 to .55 (center 10%) portion of the Ul and to average the MODE measurements of all of the
UI contained in all of the COMINIT bursts. It is not necessary to manually set the DPOJET settings
after loading the settings file, but the following screen shows the settings that are created by the “SATA
OOB 210myv cal” setup file:

File | Edt |

T 20.0mVidiv 500 By:16.06 & 1945
@T® 28.7mV 1.0ps @ 24505
o

Single Seq
1acas RL:500k

&I» 20.0mVidiv 500 By:16.0G ‘ - | (3w widtn || 1.0ps  s0.0GSIs 20.0psipt
Man November 06, 2007 5

Min Max StDev  Count Info

Jitter and Eye Diagram Analysis Tools

N\ Measurement Source(s)

o towt W ot | Bit Type

Freq . Math1 Clock. All Bits Transition Non-Transition

Measure the Center Method

10% Mode
of the Bit
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7. Click the “Run” button, and while the measurement is running, adjust the AWG output amplitude as
close as possible to 210 mV. It might be convenient to stop the measurement, clear the previous data,
and restart the data to get a more accurate reading. If everything is configured properly, it is easy to get
better than 1% error (=2 mV) on this adjustment. The following screen shows the adjustment window:

-G X

File Edit View Settings Tools System Help

‘Sampling Rate:3.000 0000 GS/s 11 11010100 RunMode: Sequence fatees
%]
De ed ed Total Time : ??? Current: 2
Waveform Name Length|Dat o o a R P
idle3G idle3G =
crst02+a 210mv  |crst02+a 210mv
¢ : 86 1
Vpp
7 8 9 Tip 8
Setto max 4 5 6 G/n
C2Pos: [ OPts
1 Vpp 1 2 3 ML
B
Setto min 0 . o | wm ==
A9
< | LU Cancel| Bksp | Delete | Enter 1=
i | Ch2 |Timing [Run ModeTrigge ent [DC Outp
o P a g o a D DA R b
ks 065V -0.65V 0 ps OF :
Amplitud e g 0 D
| 0.720 Vpp|= 0.65V -0.65V 0ps
0.0°

Remote Command: OUTP1 ON

8. The results are displayed in the following location:

utities | Hep ([P

500 §,:16.0G .0ps 1s
500 §y:16.0G6

Count

Jitter and Eye Diagram Analysis Tools Uptons 3

Description Hean StiDev  Max Min " Population Maxcc | Min-cc
= High-Lovi!,Math1  210.41mV 00000V 210.41mY  21041mY 00000V 1 00000V 0.0000%
(38 Freq1, Math1 f221.01MHz | 14493GHz | 1.2484GHz | 13.244GHz | 3651 | 12.980GHz |-13.025GHz
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9. Repeat the procedure for the 40 mV and 60 mV settings. The AWG files used to generate the signals
are “CRST02-3G040-6x.awg” and “CRST02-3G060-6x.awg”. The setup files for the oscilloscope to
make these measurements are “SATA OOB 40mv cal.set” and “SATA OOB 60mv cal.set”.

OO0B-01 Calibration Procedure without using the DPOJET Application

132

The objective of the procedure is to add or subtract a residue voltage level from the AWG to exactly see
210 mV, 60 mV or 40 mV levels on the OOBI1 stimulus captured on oscilloscope. On the AWG, open
the “CRST02-3G210-6x.awg” file. This produces an OOB COMINIT/COMRESET burst set that is

approximately 210 mV in amplitude.

NOTE. The calibration procedure without using the DPOJET application is applicable only to TDS
Oscilloscopes.

This procedure requires that the oscilloscope has been properly set up prior to making any measurements.
This includes a 20 minute warm-up, running SPC, applying any required external attenuation, entering
the attenuator values into the oscilloscope’s vertical setup, and performing channel deskew. Once this

is done, the oscilloscope can be connected to the SATA test fixture.

In addition, this procedure requires that the AWG has been properly set up prior to making any
measurements. This includes a 20 minute warm-up, and running the system calibration. Once this is
complete, the AWG can be connected to the SATA test fixture.

After the equipment has been properly set up, connect a loop-back to the SATA Near End fixture. This
loop-back consists of a SATA Far End fixture, and short SMA cables which connect the Transmitter
D+ to the Receiver D+, and the Transmitter D- to the Receiver D-. If a loop-back is not available, it is
acceptable to disconnect the SATA test fixture, and connect the Tx and Rx cables together using SMA
barrel connectors.

On the AWG, open the “CRST02-3G210-6x.awg” file. This produces an OOB COMINIT/COMRESET
burst set that is approximately 210 mV in amplitude.
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D AWG7102 - crst02-36210. awe, =
File Edit View Settings Tools System Help
Sampling Rate:3.0000000 GS/s = Fing Run Mode: Sequence T (e oniort m
=

User Defined | Predefined
‘Waveform Name Length|Dat

Total Time : 77?7 Current: 2

idle3G
crsto2+a_210mv
idle3G (3 1

Ch1.0072V Ch2:0.059 vV
AC: 0 Pts C1Pos: l 0Pis C2Pos: l 0Pis

o™
. o e S S

0400V

Output vefo Marker 1Low  Marker 1Delay | DAC Res (bits) —
065V -065V] [ Ops| (0" o

Amplitude [reriEay Marker 2 High Marker 2 Low Marker 2 Delay

0.0 °

Remote Command: OUTP1 ON

Capture the differential waveform on a TDS oscilloscope. Create a math channel from the differential
inputs and enable display of it.

File Edit Vert Horz/Acq Trig Display Cursor Meas Mask Math App MyScope Utilities Help Button
Sample

To perform the calibration we need to find the amplitude of the waveform. But it is not a peak- to- peak
measurement available in measurements feature of TDS oscilloscope.

Note that the SATA Logo group has defined this measurement to be made using a MODE measurement on
the .45 to .55 (center 10%) portion of the UI, and to average the MODE measurements of all of the Ul
contained in all of the COMINIT bursts.
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Save the math waveform with a name such as COMRESET Diff.wfm

Fle Edt Yert HorzfAcq Trig Display Cursor Mess Mask Math App MyScope Utites Help Button

Save Reference Waveform As

Savein: | (7 00B1 Calbration Furs - @ mE-

Save aslyp: [wavelom Fies (i) - Cancel
DIETEL [~ Autoinciement fils name Help

Save Wfm to File
Scale . P I
q4062mv | g Saye

Save all Wfms to Files
Refl

Horz Pos "

To measure MODE on these epochs, run SATAOOB . EXE utility with the saved waveform as the argument.

= CAWINDOWSlsyste

(HERS
IC:\>sataooh “C:“COMRESET Diff.ufm"

= SATA 00B Measurement on 26—Jun—-20088 14:60:18
# Tektronix, Inc 2808, Uersion 1.31 B6,/11-/2088

SATA 00B waveform detected with 6 bursts and 5 gaps
lappearing to be COMINIT/RESET

UI during O0B Signaling
Average 666.54 ps
Transmit Burst Length: CGOMINIT~RESET

Average 187.23 ns
Average 160.88 UI

ICOMINIT/RESET: Transmit Gap Length (5 gaps>
Nverage 319.38 ns
Average 479.16 UI

[COMUAKE: No bursts captured

ement calculated for epoch {@.45,8.55> UI
-220 my

The Amplitude value here is 548.7/2 = 274.35 mV. The amount of AWG output level to be reduced
is 274.35 - 210 = 64.35 mV.

Take another capture from the TDS and run the SATA OOB utility on the saved waveform file. Another
delta value can be computed. Keep adding or subtracting this value on the AWG output until the measured
value on the oscilloscope with this utility comes close to 210 mV. An allowable limit is = 1%. In the case
of 210 mV waveform it is + 2 mV. And in the case of 40 mV waveform it is = 0.04 mV. The following
screen shows the window for adjusting the amplitude.
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AWG7102 - crst02-3G210.awg
File Edit View Settings Tools System Help

Vcrsto2+a_210mv  crsto2+a_210mv

Amplitude

0720077

aouanbag

-
H
E

Setto min.

sbumas

Ch1 | Ch2 |Timing | Run Mode JTrigger | Event TDC Output

qutpljt 2 sl ofurnl Marker 1 High Marker 1 Low
(Con) = 065V -0.65V
Amplitude Marker 2 High Marker 2 Low

i Interleave

®10

Marker 1 Delay rDAC Res (bits) —
5

Marker 2 Delay

Remote Command: OUTP1 ON

The results are displayed on the oscilloscope in the following location:

Repeat the procedure for the 40 mV and 60 mV settings. The AWG files used to generate the signals are

“CRST02-3G040-6x.awg” and “CRST02-3G060-6x.awg”. The setup files for the oscilloscope to make
these measurements are “SATAOOB 40mv cal.set” and “SATA OOB 60 mv cal.set”.
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About the Programmatic Interface

The Programmatic interface allows you to seamlessly integrate the TekExpress test automation application
with the high-level automation layer. This also allows you to control the state of TekExpress application
running on a local or a remote computer.

For simplifying the descriptions, the following terminologies are used in this section:

m  TekExpress Client: A High level automation application that communicates with TekExpress using
TekExpress Programmatic Interface.

m  TekExpress Server: The TekExpress application when being controlled by TekExpress Client.

TekExpress leverages .Net Marshalling to enable the Programmatic Interface for TekExpress Client.
TekExpress provides a client library for TekExpress clients to use the programmatic interface. The
TekExpress client library is inherited from .Net MarshalByRef class to provide the proxy object for the
clients. The TekExpress client library maintains a reference to the TekExpress Server and this reference
allows the client to control the server state.

et C# Het VB HNet Web Test=tand
Client Client Chent Clhent
Fy ry
‘\‘ v v /
TekEzpressChent Library
i
¥
TekExpress

Click the following links to get details on them:
What does one need to have to develop TekExpress Client ?

While developing TekExpress Client one needs to use the TekExpressClient.dll. The client can be a VB
Net, C# Net, TestStand or web application. The examples for interfaces in each of these applications
are in SampTles folder.

References required
TekExpressClient.dll has internal reference to //dlglib.dll and IRemotelnterface.dll.
11diglib.dll has a reference to TekDotNetLib.dll.

IRemotelnterface.dll provides the interfaces required to perform the remote automations. It is an interface
that forms the communication line between the server and the client.

11diglib.dll provides the methods to generate and direct the secondary dialog messages at the client-end.
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Server and Client Proxy Objects

NOTE. The end-user client application does not need any reference to above mentioned DLL files. It is
essential to have these DLLs (IRemotelnterface.dll, 11diglib.dll and TekDotNetLib.dll) in same folder
location as that of TekExpressClient.dll.

What steps does a client need to follow ?

The following are the steps that a client needs to follow to use the TekExpressClient.dll to programmatically

control the server:

A client UI must be developed to access the interfaces exposed through the server. This client needs to
load TekExpressClient.d11 to access the interfaces. Once the TekExpressClient.dll is loaded, the
client Ul can call the specific functions to run the operations requested by the client. Once the client is
up and running, it must do the following to run a remote operation:

1. The client needs to provide the IP address of the PC at which the server is running in order to connect

to the server.

2. The client needs to lock the server application to avoid conflict with any other Client that may try to
control the server simultaneously. “Lock” would also disable all user controls on server so that server
state cannot be changed by manual operation.

3. If any other client tries to access a server which is locked, it will get a notification that the server
is locked by another client.

4. When the client has connected to and locked the server, the client can access any of the programmatic
controls to run the remote automations.

5. Once the client operations are completed, the server needs to be “unlocked” by the client.

Server and Client Proxy Objects

Remote Proxy Object

The server exposes a remote object to let the remote client access and perform the server side operations
remotely. The proxy object is instantiated and exposed at the server-end through marshalling.

MarshalByEef

TekExpress

138

RemoteProoOhiject

TekExpressClient

TekExpress Serial ATA/SAS Automated Solutions



TekExpress Programmatic Interface Server and Client Proxy Objects

The following is an example:

RemotingConfiguration.RegisterwellKnownServiceType (typeof (TekExpressRe-
moteInterface), “TekExpress Remote interface”, WellknownObjectMode.Singleton);

This object lets the remote client access the interfaces exposed at the server side. The client gets the
reference to this object when the client gets connected to the server.

For example,
//Get a reference to the remote object

remoteObject = (IRemoteInterface)Activator.GetObject(typeof(IRemoteInterface),
URL.ToString());

Client Proxy Object

Client exposes a proxy object to receive certain information.

MarshalByRef

TekExpress | chmPrm p—— TelExpressiClient

For example,
//Register the client proxy object

weTlTKnownServiceTypeEntry[] e = RemotingConfiguration.GetRegisteredwell-
KnownServiceTypes();

clientInterface = new ClientInterface();

RemotingConfiguration.RegisterwellknownServiceType(typeof(ClientInterface),
“Remote Client Interface”, wellKnownObjectMode.Singleton);

//Expose the client proxy object through marshalling
RemotingServices.Marshal(clientInterface, "Remote Client Inteface");
The client proxy object is used for the following:

1. To get the secondary dialog messages from the server.

2. To get the file transfer commands from the server while transferring the report.

Click here to see examples.
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140

Server and Client Proxy Objects

clientObject.clientIntf.DisplaybDialog(caption, msg,iconType, btnType);

clientObject.clientintf.TransferBytes(buffer, read, fileLength);

To know more on the topics below, click the links.

Secondary Dialog Message Handling

MarshalByEef
Client Proxyrohject ]
TekEzpress |« TekExpressClient
Display Dislog)
secondary Dialog

The secondary dialog messages from the Secondary Dialog library are redirected to the client-end when a
client is performing the automations at the remote end.

In the secondary dialog library, the assembly that is calling for the dialog box to be displayed is checked
and if a remote connection is detected, the messages are directed to the remote end.

File Transfer Events

When the client requests the transfer of the report, the server reads the report and transfers the file by
calling the file transfer methods at the client-end.
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Client Programmatic Interface: An Example

An example of the client programmatic interface is described and shown as follows:
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Connect to Remote Object

'

Get Client id

'

Lock Server

'

Register for Status Change Notification

'

Select the requested tests

!

Set the necessary Patameters for each selected test

Handler for Status Change Notification

No
¢ Status = "Wait"/ “Error”
Run the test
Get Status Info
Get Status

'

Status= ‘Ready’

Do Actions based on Status

Set Response

Return to Main Flow O
Get Results

'

Process the Results

'

Unlock Server

'

Disconnect from Remote Object

!
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1. Connect to a server or remote object using the programmatic interface provided.

2. Get the client ID that is created when connecting to the remote object. This client ID is one of the
required parameters to communicate with the server.

NOTE. Server identifies the client with this ID only and rejects any request if the ID is invalid.

3. Lock the server for further operations. This disables the application interface.

NOTE. You can get values from the server or set values from the server to the client only if application is
locked.

4. Register for receiving notifications on status change events on the server. To register you need to
give a handler as a parameter.

NOTE. Whenever there is a change in the status of the server, all the clients registered with the server
receive a notification from the server.

Select the tests that you want to run through the programmatic interface.
Set the necessary parameters for each test.

Run the tests.

® N

Poll for the status of the application.

NOTE. You can skip this step if you are registered for the status change notification and when the status is
Ready.

9. After completing the tests, get the results.
10. Create a report or display the results and verify or process the results.
11. Unlock the server once you complete all the tasks.

12. Disconnect from the remote object.

Handler of Status Change Notification

1. Get the status. If the status is Wait or Error, get the information which contains the title, message
description, and the expected responses for the status.

2. Perform the actions based on the status information.

3. Set the response as expected.
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SATA Application Command Arguments and Queries

SATA Application Command Arguments and Queries

144

Connect through an IP address (see page 150)

Lock the server (see page 151)

Disable the popups (see page 152)

Set or get the DUT ID (see page 153)

Set the configuration parameters for a suite or measurement (see page 154)

Query the configuration parameters for a suite or measurement (see page 156)

Select a measurement (see page 157)

Select a suite (see page 158)

Run with set configurations or stop the run operation (see page 159)

Handle Error Codes (see page 170)

Get or set the timeout value (see page 160)

Wait for the test to complete (see page 160)

After the test is complete (see page 164)

Save, recall, or check if a session is saved (see page 168)

Unlock the server (see page 169)

Disconnect from server (see page 169)

string id
Name Type Direction Description
id string IN Identifier of the client that is

performing the remote function.

Ready: Test configured and ready to start.
Running: Test running.

Paused: Test paused.

Wait: A popup that needs your inputs.

Error: An error is occurred.
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SATA Application Command Arguments and Queries

string dutName

Name Type Direction Description

dutName string IN The new DUT ID of the setup.
out bool saved

Name Type Direction Description

saved bool out Boolean representing whether the

current session is saved.

This parameter is used as a check in SaveSession() and SaveSessionAs() functions.

string ipAddress

Name Type Direction Description

ipAdress string IN The ip address of the server to which the client
is trying to connect to. This is required to
establish the connection between the server
and the client.

out string clientlD

Name Type Direction Description

clientid String ouTt Identifier of the client that is connected to the

server.

clientld = unique number + ipaddress of the
client. For example, 1065-192.157.98.70

NOTE. If the dutName parameter is null, the client is prompted to provide a valid DUT ID.

NOTE. The server must be active and running for the client to connect to the server. Any number of
clients can be connected to the server at a time.

is reused.

NOTE. When the client is disconnected, it is unlocked from the server and then disconnected. The id
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SATA Application Command Arguments and Queries

string dutld
Name Type Direction Description
dutld string ouTt The DUT ID of the setup.

The dutld parameter is set after the server processes the request.

string device

Name Type Direction Description

device string IN Specifies the name of the device.

string suite

Name Type Direction Description

suite string IN Specifies the name of the suite.

string test

Name Type Direction Description

test string IN Specifies the name of the test to
obtain the pass or fail status.

string parameterString

Name Type Direction Description

parameterString string IN Selects or deselects a test.

int rowNr

Name Type Direction Description

rowNr int IN Specifies the zero based row index of

the sub-measurement for obtaining
the result value.

from that client.

NOTE. When the client tries to lock a server that is locked by another client, the client gets a
notification that the server is already locked and it must wait until the server is unlocked. If the client
locks the server and is idle for a certain amount of time then the server is unlocked automatically

146
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out string[] status

Name Type Direction Description

status string array out The list of status messages generated
during run.

string name

Name Type Direction Description

name string IN The name of the session being
recalled.

The name parameter cannot be empty. If it is empty, the client is prompted to provide a valid name.

NOTE. When the run is performed, the status of the run is updated periodically using a timer.

string name
Name Type Direction Description
name string IN The name of the session being

saved.

The name parameter cannot be empty. If it is empty, the client is prompted to provide a valid name.

Once the session is saved under ‘name’ you cannot use this method to save the session in a different
name. Use SaveSessionAs instead.

string name
Name Type Direction Description
name string IN The name of the session being

recalled.

The same session is saved under different names using this method. The name parameter cannot be
empty. If it is empty, the client is prompted to provide a valid name.

bool isSelected

Name Type Direction Description

isSelected bool IN Selects or deselects a test.
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string time

Name Type Direction Description

time string IN The time in seconds
which refers to the timeout
period.

The time parameter gives the timeout period, that is the time the client is allowed to be locked and
idle. After the timeout period if the client is still idle, it gets unlocked.

The time parameter should be a positive integer. Else, the client is prompted to provide a valid
timeout period.

bool _verbose

Name Type Direction Description
_verbose bool IN Specifies whether thec verbose mode
should be turned ON or OFF.

NOTE. When the session is stopped, the client is prompted to stop the session and is stopped at
the consent.

string filePath

Name Type Direction Description

filePath string IN The location where the report must
be saved in the client.

NOTE. If the client does not provide the location to save the report, the report is saved at
C:\ProgramFiles.

NOTE. When the client is disconnected, the client is automatically unlocked.

out string caption

Name Type Direction Description
caption String out The wait state or error state message sent to
you.
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out string message

Name Type Direction Description
message String ouT The wait state /error state message to you.

out string[] buttonTexts

Name Type Direction Description

buttonTexts string array out An array of strings containing the
possible response types that you can
send.

string response

Name Type Direction Description

response string IN A string containing the response
type that you can select (it must be
one of the strings in the string array

buttonTexts).
out string clientlD
Name Type Direction Description
clientD String ouTt Identifier of the client that is connected to the

server.

clientID = unique number + ipaddress of the
client. For example, 1065-192.157.98.70
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Connect Through an IP Address
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Table 10: Connect through an IP address

Connect Through an [P Address

Command name Parameters Description Return Value Example

Connect() string This method Return value is m_Client = new Client()
ipAddress (see connects the client either True or /Im_Client is a reference to the
page 145) to the server. False. Client class in the Client DLL
out string M% returnval as boolean
clientlD (see }@ge_—) . returnval = m_Client.Con-
page 145) The client provides nect(ipaddress,m_clientID)

the IP address
to connect to the
server.

The server
provides a unique
client identification
number when
connected to it.

NOTE. The Fail condition for PI commands occurs in any of the following cases:

The server is LOCKED and the message displayed is "Server is locked by another client".

The session is UNLOCKED and the message displayed is "Lock Session to execute the command".

The server is NOTFOUND and the message displayed is "Server not found...Disconnect!".

When none of these fail conditions occur, then the message displayed is "Failed...".
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Lock the Server

Table 11: Lock the server

Lock the Server

Command name Parameters Description Return Value Example
LockSession() string clientID This method locks String value that m_Client = new Client()
(see page 149) the server. gives the status /Im_Client is a reference to the
Note (see of the operation Client class in the Client DLL
page 146) after it has been returnval as string

The client must
call this method
before running
any of the remote
automations. The
server can be
locked by only one
client.

performed.

The return value
is "Session
Locked...” on
success.

returnval =
m_Client.LockServer(clientID)

NOTE. The Fail condition for PI commands occurs in any of the following cases:

The server is LOCKED and the message displayed is "Server is locked by another client".

The session is UNLOCKED and the message displayed is "Lock Session to execute the command".

The server is NOTFOUND and the message displayed is "Server not found...Disconnect!".

When none of these fail conditions occur, then the message displayed is "Failed...".
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Disable the Popups

Table 12: Disable the popups

Disable the Popups

Command name Parameters Description Return Value Example

SetVerboseMode() string clientlD This method sets String that gives m_Client = new Client()
(see page 149)  the verbose mode the status of /Im_Client is a reference to the
bool _verbose to either true or the operation Client class in the Client DLL
(see page 148)  false. after it has been returnval as string

When the value

is set to true,
then any of the
message boxes
appearing during
the application

is routed to the
client machine
which is controlling
TekExpress.

When the value is
set to false, then
all the message
boxes will be
shown on the
server machine.

performed.

When Verbose
mode is set to
true, the return
value is “Verbose
mode turned on.
Al dialog box are
shown to client

»

When Verbose
mode is set to
false, the return
value is “Verbose
mode turned off.
All dialog boxes
will be shown to
server...".

Verbose mode is turned on

return=m_Client.SetVerbose-
Mode(clientID, true)

Verbose mode is turned off

returnval=m_Client.SetVerbose-
Mode(clientID, false)

NOTE. The Fail condition for PI commands occurs in any of the following cases:

The server is LOCKED and the message displayed is "Server is locked by another client".

The session is UNLOCKED and the message displayed is "Lock Session to execute the command".

The server is NOTFOUND and the message displayed is "Server not found...Disconnect!".

When none of these fail conditions occur, then the message displayed is "Failed...".
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(see page 149)
string dutld (see

page 146)

the DUT ID of the
current set up.

the status of
the operation
after it has been
performed.

TekExpress Programmatic Interface Set or Get the DUT ID
Set or Get the DUT ID
Table 13: Set or Get the DUT ID
Command name Parameters Description Return Value Example
SetDutld() string clientID This method String that gives m_Client = new Client()
(see page 149) changes the DUT the status of I/m_Client is a reference to the
string dutName ID of the set up. the operation Client class in the Client DLL
(see page 145) The client must after it has been returnval as string
provide a valid performed. _ . .
DUT ID return-m_Cllent.SetDutId(cI|en-
' Return value tiD,desiredDutld)
is “DUT Id Note (see page 145)
Changed...” on
success.
GetDutld() string clientID This method gets String that gives m_Client = new Client()

/Im_Client is a reference to the
Client class in the Client DLL

returnval as string

return=m_Client. GetDutid(clien-
tID, out Dutld)

NOTE. The Fail condition for PI commands occurs in any of the following cases:

The server is LOCKED and the message displayed is "Server is locked by another client".

The session is UNLOCKED and the message displayed is "Lock Session to execute the command".

The server is NOTFOUND and the message displayed is "Server not found...Disconnect!".

When none of these fail conditions occur, then the message displayed is "Failed...".
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Set the Configuration Parameters for a Suite or Measurement

Table 14: Set the configuration parameters for a suite or measurement

Command name Parameters Description Return Value Example
SetGeneralParam- string clientID This method String that gives m_Client = new Client()
eter() (see page 149) sets the general the status of /Im_Client is a reference to the
string device parameters that the operation Client class in the Client DLL
(see page 146) are ngt specific to after it has been returnval as string
siring suite (see 2V given suite or performed.
age 146 measurement. The return
string test (see ~ NOTE. Using value is ™ (an
page 146) this command we ~ €mpty String) on
string parame can select a lane, success.
String parame- channel, or source
terString (see type.
page 146)
SetAnalyzeParam- string clientID This method sets The return m_Client = new Client()
eter() (see page 149) the configuration value is ™ (an /Im_Clientis a reference to the
string device parameters in the empty String) on Client class in the Client DLL
(see page 146) ~ Analyze panel of success. returnval as string
siring suite (see the Configuration
Panel dialog box
page 146) for a given suite or
@9%(& measurement.
page 146)

string parame-
terString (see

page 146)
SetAcquireParame- string clientID This method sets returnVal = re- m_Client = new Client()
ter() (see page 149) the configuration moteObject.Se- //m_Clientis a reference to the
string device parameters in the tAcquireParam- Client class in the Client DLL
(see page 146)  Analyze panel of eter(id, device, returnval as string
. . the Configuration suite, test, pa-
string suite (see Panel dialog box rameterString)
M for a given suite or if (OP_STATUS)
M%(@ measurement. retarnVaI -
page 146) =
string parame- OP_STA-
. TUS.SUC-
terString (see CESS) return
page 146)
Command-
Failed(re-
turnVal)

154
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NOTE. The Fail condition for PI commands occurs in any of the following cases:

The server is LOCKED and the message displayed is "Server is locked by another client".

The session is UNLOCKED and the message displayed is "Lock Session to execute the command".
The server is NOTFOUND and the message displayed is "Server not found...Disconnect!".

When none of these fail conditions occur, then the message displayed is "Failed...".
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Query the Configuration Parameters for a Suite or Measurement

Query the Configuration Parameters for a Suite or Measurement
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Table 15: Query the configuration parameters for a suite or measurement

Command name Parameters Description Return Value Example
GetGeneralParam- string clientID This method The return value m_Client = new Client()
eter() (see page 149) gets the general is the general /Im_Client is a reference to the

string device configuration configuration Client class in the Client DLL

(see page 146)  Parameters for parameter for returnval as string

string suite (see a given suite or a given suite or

age 146 measurement. measurement
that is set.

string test (see

page 146)

string parame-

terString (see

page 146)
GetAnalyzeParam- string clientID This method gets The return m_Client = new Client()
eter() (see page 149) the configuration value is the /Im_Client is a reference to the

string device parameters set configuration Client class in the Client DLL

(see page 146)  In the Analyze parameter set returnval as string

siring suite (see pane_l of the in the Analyze

age 146 Configuration panel of the

page 146) Panel dialog box Configuration

string test (see  fora given suite o Panel dialog box

page 146) measurement. for a given suite

string parame-
terString (see
page 146)

or measurement.

GetAcquireParame-
ter()

string clientID
(see page 149)

string device
(see page 146)

string suite (see

page 146)

string test (see
page 146)

string parame-
terString (see
page 146)

This method gets
the configuration
parameters set in
the Acquire panel
for a given suite or
measurement.

The return
value is the
configuration
parameter set in
the Acquire panel
for a given suite
or measurement.

m_Client = new Client()
/Im_Client is a reference to the
Client class in the Client DLL
returnval as string
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NOTE. The Fail condition for PI commands occurs in any of the following cases:

The server is LOCKED and the message displayed is "Server is locked by another client".

The session is UNLOCKED and the message displayed is "Lock Session to execute the command".
The server is NOTFOUND and the message displayed is "Server not found...Disconnect!".

When none of these fail conditions occur, then the message displayed is "Failed...".

Select a Measurement

Table 16: Select a measurement

Command name Parameters Description Return Value Example

SelectTest() string clientID This method String that m_Client = new Client()
(see page 149) selects or displays the /Im_Client is a reference to the
string device deselects a given status of the Client class in the Client DLL
(see page 146)  fest ppﬁrangn after returnval as string
string suite (see _St;ttllng tpzr?mteter gerfisrm:g n Select Measurement (OOB1):
page 146) ISoelectea 1o true, : - . )

you can select a The return returnval=m_Client.Se

string test (see

lectTest(clientID, "Device",

measurement. value is " (an .
page 146) , "Suite", "OOB", true
bool isSelected Setting parameter omply String) on )
7&6‘36147} isSelected to false, success.

you can deselect a
measurement.

NOTE. The Fail condition for PI commands occurs in any of the following cases:

The server is LOCKED and the message displayed is "Server is locked by another client”.

The session is UNLOCKED and the message displayed is "Lock Session to execute the command".
The server is NOTFOUND and the message displayed is "Server not found...Disconnect!".

When none of these fail conditions occur, then the message displayed is "Failed...".
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Select a Suite

Table 17: Select a suite
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Select a Suite

Command name Parameters Description Return Value Example

SelectSuite() string clientID This method String that gives m_Client = new Client()
(see page 149) selects or the status of /Im_Client is a reference to
string device deselects a given the operation the Client class in the Client DLL
(see page 146) ~ suite. aftt:fr it has been returnval as string
string suite _Sesttllngtpzr?mteter ?‘; ormed. Select Suite (Default):
(see page 146) ~ !Soelected lo lrue, e retur returnval=m_Client.Select-

. you can select a value is ™ (an 0 W me e

bool isSelected suite empty String) on Suite(clientID, "Device", "Suite",
(see page 147) ' suc?:gss g true)

Setting parameter

isSelected to false,
you can deselect a

suite.

Select Calibration Suite:

returnval=mClient.SelectTest(cli-
entID, "Device", "Drive", true)

NOTE. The Fail condition for PI commands occurs in any of the following cases:

The server is LOCKED and the message displayed is "Server is locked by another client".

The session is UNLOCKED and the message displayed is "Lock Session to execute the command".

The server is NOTFOUND and the message displayed is "Server not found...Disconnect!".

When none of these fail conditions occur, then the message displayed is "Failed...".
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Run with Set Configurations or Stop the Run Operation

Run with Set Configurations or Stop the Run Operation

Table 18: Run with set configurations or Stop the run operation

Command name Parameters Description Return Value Example
Run() string clientID Runs the selected String that gives m_Client = new Client()
(see page 149) measurements. the status of /Im_Clientis a reference to the
Note (see the operation Client class in the Client DLL
page 147) after it has been returnval as string

Once the server
is set up and is
configured, it can

performed.

The return value
is "Run started..."

returnval=m_Client.Run(clien-
tiD)

be run remotely 0on SUCCess.
using this function.
Stop() string clientlD Stops the String that gives m_Client = new Client()
(see page 149) currently running the status of /Im_Client is a reference to the
measurements. the operation Client class in the Client DLL
Note (see after it has been returnval as string
page 148) performed.

The return value
is "Stopped..." on
SUCCESS.

returnval=m_Client.Stop(clien-
tiD)

NOTE. The Fail condition for PI commands occurs in any of the following cases:

The server is LOCKED and the message displayed is "Server is locked by another client".

The session is UNLOCKED and the message displayed is "Lock Session to execute the command".

The server is NOTFOUND and the message displayed is "Server not found...Disconnect!".

When none of these fail conditions occur, then the message displayed is "Failed...".
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Get or Set the Timeout Value

Table 19: Get or Set the Timeout value

Command name Parameters Description Return Value Example
GetTimeOut() string clientlD Returnsthecurrent  String that gives m_Client = new Client()
(see page 149) timeout period set the status of /Im_Client is a reference to the
by the client. the operation Client class in the Client DLL

afttrafr ithas been  retymval as string
performed. returnval=m_Client.GetTime-
The default Oout()
return value is
1800000.

SetTimeOut() string clientlD Sets a timeout String that gives m_Client = new Client()

(see page 149)

string time (see

page 148)

period specified by
client. After expiry
of this timeout
period, the server
is automatically
unlocked.

the status of
the operation
after it has been
performed.

On success the
return value is
“TimeOut Period
Changed”.

/Im_Client is a reference to the
Client class in the Client DLL

returnval as string

returnval=m_Client.SetTime-
Out(clientID, desiredTimeOut)

NOTE. The Fail condition for PI commands occurs in any of the following cases:

The server is LOCKED and the message displayed is "Server is locked by another client".

The session is UNLOCKED and the message displayed is "Lock Session to execute the command".

The server is NOTFOUND and the message displayed is "Server not found...Disconnect!".

When none of these fail conditions occur, then the message displayed is "Failed...".

Wait for the Test to Complete

The commands in this group are executed while tests are running. The GetCurrentStateInfo() and
SendResponse() commands are executed when application is running and in wait state.
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Table 20: Wait for the test to complete

Wait for the Test to Complete

Command name Parameters Description Return Value Example
ApplicationStatus() string clientID This method gets the String value that m_Client = new Client()
(see page 149) status of the server gives the status /Im_Client is a reference to the

application. of the server Client class in the Client DLL
The states atagiven  @pplication. returnval as string
time are Ready, returnval=m_Client.Applica-
Running, Paused, tionStatus(clientID)
Wait, or Error. (see
page 144)

QueryStatus() string clientID Itis an interface for String that gives m_Client = new Client()

(see page 149) the user to transfer
out string]] Analyze panel status
status (see messages from the
page 147) server to the client.

the status of
the operation
after it has been
performed.

On success the
return value is
“Transferred...”.

/Im_Client is a reference to the
Client class in the Client DLL

returnval as string
returnVal=m_Client.QueryS-
tatus(clientID, out statusMes-
sages)
if ((OP_STATUS)returnVal ==
OP_STATUS.SUCCESS)
return “Status updated...”
else
return CommandFailed(re-
turnVal)
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Table 20: Wait for the test to complete (cont.)

Wait for the Test to Complete

Command name Parameters Description Return Value Example
GetCurrentState- string clientID This method gets This command m_Client = new Client()
Info() (see page 149) the additional does not return //m_Client is a reference to the
NOTE. This out string information of the any value. Client class in the Client DLL
command is caption (see states when the ~ — This function m_Client.GetCurrentStatelnfo(
used when the page 148) application is in Wait  fjis up the out clientlD, caption,message,
application is out string or Error state. parameters that  buttonTexts (see page 163))
running and is in message (see Except client ID, all are passed
the wait or error page 149) the others are out v;/]he? invoking
state. out string] parameters. this function.

buttonTexts

(see page 149)
SendResponse() string clientID After receiving the This command m_Client = new Client()
NOTE. This (see page 149) gdditiopal informa- does not return //m_CIient is.a referepce to the
comma.n dis out string tion usingthe method  any value. Client class in the Client DLL
used when the caption (see GetCurrentState- m_Client.SendResponse(
application is page 148) Info(), the client can clientlD, caption,message,
running and is in out string decide c;n thedre- d response (see page 163))
the wait or error message (see Sponse fo send an
state. page 149) send the response

: to the application us-
string response  ing this function.The
(see page 149)  response should be

one of the strings that
was earlier received
as a string array in
the GetCurrentState-
Info function.The
_caption and _mes-
sage should match
the information re-
ceived earlier in the
GetCurrentStatelnfo
function.

NOTE. The Fail condition for PI commands occurs in any of the following cases:

The server is LOCKED and the message displayed is "Server is locked by another client".

The session is UNLOCKED and the message displayed is "Lock Session to execute the command".

The server is NOTFOUND and the message displayed is "Server not found...Disconnect!".

When none of these fail conditions occur, then the message displayed is "Failed...".
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ﬁ, DUT Configuration JERCUIEIEE ey

=" Configure DUT to Transmit Signal to Measure Droop
\l) TEST MODE CONTROL = &

Corfimm Lane(s) to Channel Setup :
Lane A connected to Channel 2

—

|_s\WatinghdzgBxMessane g " |_sMezzageBxButtonTexts(]

ﬁ- DUT Configuration _ (EREllpEREC iy

. Configure DUT to Transmit Signal to Measure Droop
\l) TEST MODE CONTROL = &

Confim Lane(z) to Channel Setup :
Lane A connected to Channel 2

—

_swiatinotzgBxMeszage m— T _sMezzageBxButtonText (]

—

TekExpress Serial ATA/SAS Automated Solutions 163




TekExpress Programmatic Interface

After the Test is Complete
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Table 21: After the test is complete

After the Test is Complete

Command name Parameters Description Return Value Example
GetPassFailSta- string clientlD This method gets String that gives m_Client = new Client()
tus() (see page 149) the pass or fail the status of /Im_Client is a reference to the
string device status of the the operation Client class in the Client DLL
(see page 146) measuremept after  after it has been returnval as string
. . test completion. performed. _ .
string suite (see returnval=m_Client.GetPass-
page 146) NOTE. Execute Returns the pass  FajlStatus(clientlD, device,
string test (see  this command or fail status in suite, "00B1") //Pass or Fail
page 146) after completing the form of a
the measurement. ~ String.
GetResultsValue() string clientlD This method gets String that gives m_Client = new Client()
(see page 149) the result values of  the status of /Im_Client is a reference to the
string device the measurement the operation Client class in the Client DLL
(see page 146) after the run. aft«rafr it has been returnval as srting
string suite (see performed. returnval=m_Client.GetRe-
page 146) Retulins lthe. sultsValue(clientID, "Device",
ing test ( resutt vaiue in "Suite”, "O0B1", "Results"
nge :igt 568 the form of a )

string parame-
terString (see

string.

page 146)
GetResultsValue- string clientID This method gets String that gives m_Client = new Client()
ForSubMeasure- (see page 149) the result values the status of /Im_Client is a reference to the
ments() string device for individual sub- the operation Client class in the Client DLL

(see page 146) measurements, after it has been returnval as string

. . after the run. performed.

string suite (see R X 00B1

page 146) reestLTIInvSaltu: in returnval=m_Client.GetRe-

string test (see the form of a sultsValueForSubMeasure-

page 146) ments(clientID, "Device",

string parame-
terString (see
page 146)

int rowNr (see
page 146)

string.

"Suite”, "O0B1", "Results",0)
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Table 21: After the test is complete (cont.)

After the Test is Complete

Command name Parameters Description Return Value Example
GetReportParame- string clientID This method The return m_Client = new Client()
ter() (see page 149) gets the general value is the /Im_Client is a reference to the
string device report details such oscilloscope Client class in the Client DLL
(see page 146) s oscilloscope model, returnval as string
strina suite (see model, TekExpress TekExpress Oscill Model
u version, and SATA version, and scifloscope Mode
M version. SATA version. retUrnVa|=m_C|ient.GetRe'
string test (see portParameter(clientID,"Scope
page 146) Model")
string parame- TekExpress Version
terString (see returnval=m_Client.GetReport-
page 167) Parameter(clientD,"TekExpress
Version")
SATA Version
returnval=m_Client.GetRe-
portParameter(clientID," SATA
Version")
TransferReport() string clientID This method String that gives m_Client = new Client()

(see page 149)

string filePath
(see page 148)

transfers the report
generated after the
run.

The report
contains the
summary of the
run.

The client must
provide the
location where
the report is to
be saved at the
client-end.

the status of
the operation
after it has been
performed.

Transfers all the
result values in
the form of a
string.

/Im_Client is a reference to the
Client class in the Client DLL

returnval as string

returnval=m_Client.TransferRe-
port(clientlD,"C:\Report”)
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Table 21: After the test is complete (cont.)

After the Test is Complete

Command name Parameters Description Return Value Example

TransferWave- string clientlD This method String that gives m_Client = new Client()

forms() (see page 149) transfers all the the status of /Im_Client is a reference to the
string filePath waveforms from the operation Client class in the Client DLL

current run.

NOTE. For each
click of Run
button, a folder

is created in the X:
drive. Transfer the

performed.

Transfers all the
waveforms in the
form of a string.

On success the
return value is

returnval=m_Client. Transfer-
Waveforms(clientlD,"C:\Wave-
forms”)

waveforms before “Transferred...”.
clicking the Run
button.
Transferimages() string clientlD This method String that gives m_Client = new Client()
(see page 149) transfers all the status of //m_Client is a reference to the
od the images the operation Client class in the Client DLL
e (screenshots) from  after it has been returnval as strin

string filePath the folder for the performed. _ . d

(see page 148) t f returnval=m_Client.Transferlm-
ourrent run (for Transfers all the  gges(clientID, "C:\Waveforms”)
a given suite or images in the T

measurement).

NOTE. For each
click of Run
button, a folder

is created in the X:
drive. Transfer the
waveforms before
clicking the Run
button.

form of a string.

NOTE. The Fail condition for PI commands occurs in any of the following cases:

The server is LOCKED and the message displayed is "Server is locked by another client".

The session is UNLOCKED and the message displayed is "Lock Session to execute the command".

The server is NOTFOUND and the message displayed is "Server not found...Disconnect!".

When none of these fail conditions occur, then the message displayed is "Failed...".
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string parameterString

Name Type Direction Description

parameterString string IN Specifies the oscilloscope model,
TekExpress version, and SATA
version.
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Table 22: Save, Recall, or Check if a session is saved

Save, Recall, or Check if a Session is Saved

Save, Recall, or Check if a Session is Saved

Command name Parameters Description Return Value Example

CheckSession- string clientlD This method is Return value is m_Client = new Client()

Saved() (see page 149) called when a either True or //m_Client is a reference to the
out bool saved check is to be False. Client class in the Client DLL
(see page 145) made to know if returnval as string

the current session
is saved.

returnval=m_Client.Check-
SessionSaved(m_clientID, out
savedStatus)

RecallSession()

string clientID

Recalls a saved

String that gives

m_Client = new Client()

(see page 149) session. The the status of //m_Client is a reference to the
string name name of the the operation Client class in the Client DLL
(see page 147) session is provided after it has been returnval as string
by the client. performed. _ .
returnval=m_Client.RecallSes-
The return value  gjon(clientlD, savedSession-
is “Session Name)
Recalled...”.
SaveSession() string clientID Saves the current String that gives m_Client = new Client()
(see page 149) session. The the status of /Im_Client is a reference to the
string name name of the the operation Client class in the Client DLL
(see page 147) session is provided after it has been returnval as string
by the client. performed. _ .
returnval=m_Client.SaveSes-
The return value sion(clientlD, desiredSession-
is "Session Sav- Name)
ed...""Failed...".
SaveSessionAs() string clientID Saves the current String that gives m_Client = new Client()

(see page 149)

string name
(see page 147)

session in a
different name
every time this
method is called.
The name of the
session is provided
by the client.

the status of
the operation
after it has been
performed.

The return value
is "Session
Saved...".

/Im_Client is a reference to the
Client class in the Client DLL
returnval as string

returnval=m_Client.SaveSes-
sionAs(clientID, desiredSes-
sionName)

NOTE. The Fail condition for PI commands occurs in any of the following cases:

The server is LOCKED and the message displayed is "Server is locked by another client".

The session is UNLOCKED and the message displayed is "Lock Session to execute the command".

The server is NOTFOUND and the message displayed is "Server not found...Disconnect!".

When none of these fail conditions occur, then the message displayed is "Failed...".
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Unlock the Server

Table 23: Unlock the server

Command name

Description

Return Value

Unlock the Server

Example

UnlockSession()

string clientID
(see page 149)

This method
unlocks the server
from the client.
The ID of the client
to be unlocked
must be provided.

Note (see
page 148)

String that gives
the status of
the operation
after it has been
performed.

The return value
is "Session
Un-Locked...".

m_Client = new Client()
/Im_Client is a reference to the
Client class in the Client DLL

returnval as string

returnval=m_Client.Unlock-
Server(clientID)

NOTE. The Fail condition for PI commands occurs in any of the following cases:

The server is LOCKED and the message displayed is "Server is locked by another client”.

The session is UNLOCKED and the message displayed is "Lock Session to execute the command".

The server is NOTFOUND and the message displayed is "Server not found...Disconnect!".

When none of these fail conditions occur, then the message displayed is "Failed...".

Disconnect from the Server

Table 24: Disconnect from the server

Command name

Description

Return Value

Example

Disconnect()

string clientID
(see page 149)

This method
disconnects
the client from
the server it is
connected to.

Note (see
page 145)

Integer value that
gives the status
of the operation
after it has been
performed.

1 for Success
-1 for Failure

m_Client = new Client()
/Im_Client is a reference to the
Client class in the Client DLL
returnval as string

returnval=m_Client.Discon-
nect(m_clientID)

NOTE. The Fail condition for PI commands occurs in any of the following cases:

The server is LOCKED and the message displayed is "Server is locked by another client”.

The session is UNLOCKED and the message displayed is "Lock Session to execute the command".

The server is NOTFOUND and the message displayed is "Server not found...Disconnect!".

When none of these fail conditions occur, then the message displayed is "Failed...".
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Handle Error Codes

Handle Error Codes

The return value of the remote automations at the server-end is OP_STATUS which is changed to a string
value depending on its code and returned to the client. The values of OP_STATUS are as follows:

Value Code Description

FAIL -1 The operation failed.

SUCCESS The operation succeeded.

NOTFOUND 2 Server not found

LOCKED The server is locked by another client, so operation cannot

be performed.

UNLOCK 4 The server is not locked. Lock the server before performing
the operation.
NULL 0 Nothing

Program Example

170

This is a reference program to illustrate how to communicate to TekExpress -10GBASE-T remotely.

A typical application does the following:

1.
2.

Start the application.

Connect through an IP address.
m_Client.Connect("Tocalhost") '"True or False
clientID = m_Client.getClientID

Lock the server.
m_Client.LockServer(clientID)

Disable the Popups.
m_Client.SetVerboseMode(clientID, false)
Set the Dut ID.

m_Client.SetbutId(clientID, "DUT_Name")

Select a source type.

mClient.SetGeneralParameter(clientID, "Device", "Suite", "OOB1l",
"PHY-TSG-00B") 'OOB1 measurement selected

Select a measurement.

mClient.SelectTest(clientID, "Device", "Suite", "Droop", true) 'Droop

measurement selected
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8.

10.

11.

12.

13.

Run with set configurations.
m_Client.Run(clientID)

Wait for the test to complete.

Do

Thread.Sleep(500)
m_Client.Application_Status(clientID)
Select Case status

Case "wait"

'Get the Current State Information

Program Example

mClient.GetCurrentStateInfo(clientID, waitingMsbBxCaption, waitingMsbBxMes-

sage, WaitingMsbBxButtontexts)

'Send the Response

mClient.SendResponse(clientID, waitingMsbBxCaption, WaitingMsbBxMessage,

waitingMsbBxResponse)

End Select

Loop Until status = "Ready"

After the Test is Complete.

'Save all results values from folder for current run
m_Client.TransferResult(clientID, logDirname)
'Save all waveforms from folder for current run
m_Client.Transferwaveforms(clientID, logDirname)
'Save all images from folder for current run
m_Client.TransferImages(clientiID, logDirname)
Unlock the server.
m_Client.UnlockServer(clientID)

Disconnect from server.

m_Client.Disconnect()

Exit the application.
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NI TestStand Client Example

The following is an example for NI TestStand Client available in the path, C:\Program

Program Example

Files\Tektronix\TekExpress\TekExpress Serial SATA\Examples\Programmatic

Interface\TestStand

./ TestStand - Sequence Editor [Edit] - [C:\...\Examples\Programmatic Interface\TestStand\TekExpressClientTS.seq [Read Only]]

EFile Edit Wiew Execute Debug Configure Source Control Tools Window Help
U NET v D R

Wi M ainS equence

== ? il

Main | Setup | Cleanup | Parameters | Locals

i

Skep

@Connect

Ej?J Lacking the server

@LockServer

= Demonstrating - Time Out Feature of the client
@Get TimePeriod

& Shaw def ault time auk

:“?J Mow setting user specified timeout

@Set TimePeriod

3 wait

E‘?J Motice the change in UI after lock timesout

[z Meed to lock the server again since it timed out
@LockServer
@Set TinmePeriod
¢ Demanstrating Save/Recall Session
i®cetouio
3 Show default DUT 10
¥ serouto
[ 5 avesession

Motice the saved session
@SaveSessionns

22 Motice the saved As
Recallsession

# Matice the recalled session
If; Demonstrating Run, Query results and TransFer results
=lpun stop demo

@Run

1 wait

@Stop

:“?J Dema ends

@Disconnect

<End Group=
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1 Lock the sever so that ather client object will have rea...

Iﬁ Time Period Elapsed - Server unlocked, Lock server to ...

Description
Action, Create TekExpressClient.Client; Call Te...

"Locking server"
Action, Call TekExpressClient. Client.LockServer

Action, Get TekExpressClient. Client, TimeOut
“Default timeout”

"Setting user specified timeout”

Action, Call TekExpressClient. Client. Set TimeCut
TimeInterval{Parameters, TimeOuk + 2)
"Timeout”

Action, Call TekExpressClient. Client.LockServer
Action, Call TekExpressClient.Client,SetTimeOuk

Action, Call TekExpressClient. Client, GetDutId
"DUT I0"

Action, Call TekExpressClient.Client, SetDutId
Action, Call TekExpressClient.Client. SaveSession
"Session save"

Action, Call TekExpressClient.Client.Savesessio, ..

"Session save"
Action, Call TekExpressClient.Client.RecallSession
"Session save”

"RunfStop"

Action, Call TekExpressClient.Client.Run
TimeInterval{30)

Action, Call TekExpressClient. Client.Stop
"Demo ends"

Action, Call TekExpressClient. Client.Disconnect

Flow Properties

Requirerents

Carmment

Connect to the ser...

Lock Server ko bloc, ..

Gets the Time Out ..

Sets the Time-ouk ..
Wait For the time p...

Lock Server ko bloc, ..

Sets the Time-ouk ...

Checking if DUT-id ...

Change the DUT id
Saves the current ...

Saves the current ...

Recall the saved s...

Run TekExpress re...
waik For the run tan.,
Transfer the repor...

Disconnect the Ser...
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Troubleshooting Instrument Connectivity

Instrument Connectivity

If the instrument(s) are displayed in TekVISA Instrument Manager but not in the TekExpress Instrument
Bench, check the following:

®  Only those instruments that respond to *idn? and *opt? queries successfully, are displayed in
Instrument Bench.

B Ensure that VXI-11 Server is running on the instruments.
If Instrument initialization fails during test sequence execution, do the following:

It is observed that GPIB communication with instrument over Tek-VISA layer is not initialized if in
TekVISA Instrument manager the search criteria is turned-off even if valid instrument is connected in the
network. It is necessary to turn ON the respective search criteria by opening the TekVISA Instrument
manager.

User Interface
The Acquire tab is disabled.

For a selected test suite, the test is performed on a live acquisition. If test(s) such as PHY-TSG-OOB can
be performed on pre-acquired waveforms, this tab is active.
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Troubleshooting TestStand Run time Engine Installation

TestStand Run time Engine Installation

Managing multiple versions of TestStand installed on the system.

TekExpress installs TestStand version 3.5 runtime engine. If you have versions other than 3.5, while
working with TekExpress, ensure that the version shipped with TekExpress is active. You can do so by
clicking Start > Programs > National Instruments > TestStand 3.5 > TestStand Version Selector.

' 4 TestStand Version Selector §|

Current Active Yersion: 35

Select Wergion
[ngtalled TestStand versions: Make Active |

25 j

Togram FlessHanonal netumentsh T estStand 3.54

Exit

Test Limit is Single Sided

The test limit is single sided but report shows second value and value is shown as 0.

If the test limits are single sided for limits such as GT(>) Greater than, LT(<) Less than; then the second
value is by default 0 and is ignored by test automation script. In such cases, while analyzing the report the
second value should be ignored.
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Troubleshooting Report shows as NAN

Report shows as NAN

Some of the result values in the report are shown as NAN.
NAN is IEEE definition for “Not a Number”. The possible causes are as follows:

m  The captured pattern (HFTP, MFTP, LFTP, LBP waveform files) for the analysis does not contain
a valid pattern.

B The NAN value is commonly seen in TSG measurements when LFTP pattern is required for analysis
but the captured pattern is not true LFTP.

B The NAN value can be seen in the final reports if a test algorithm does not successfully evaluate a
result due to one or more reasons listed above.

For trouble shooting, you can analyze the captured waveform using pattern analyzer utility which is
available in TekExpress\ACP folder. The patternAnalyzer.exe need to be run from MS DOS
prompt and takes the following command line argument:

patternAnalyzer.exe <InterfaceSpeed> <waveformFile> <OutputTXTfile> where,
InterfaceSpeed should be specified as either Genl or Gen2.

waveform file is complete waveform file path.

OoutputTXTfile is output text file path.

For example, patternAnalyzer.exe “Gen2” “X:\Serial ATA\SavedSes-
sion\DUT001\20080206_185914\BISTL_HFTP_G2_Drive_DwW2_Diff.wfm” “X:\results.txt”.
Open the contents of X:\results.txt to see the results.
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Troubleshooting Report shows as NAN
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Instrument Connectivity using GPIB Cable

Instrument Connectivity using GPIB Cable

The following schematic illustrates the GPIB connectivity of instruments when TekExpress is running on a

stand-alone computer.

Instrument connectivity - GPIB Power Supply

Oscilloscope

USB Port

USB - GPIB Cable GPIB Cable

GPIB Cable

The following schematic illustrates the GPIB connectivity of instrument when TekExpress is running on

an oscilloscope.

Instrument connectivity - GPIB Power Supply

Oscilloscope

] 6=
UsB oy

) s 00

00

00

)
L]
<
1
)
o oo

GPIB Cable
USB - GPIB Cable

Shortcut Keys

GPIB Cable

The following table lists the short cut keys to access the application:

Table 25: Keyboard short cut keys

Menu Shortcut keys
File Alt+F

New Session Ctrl + N

Open Session... Ctli+0O

Save Session... Ctrl+S

Save Session As Alt+F+A
Save Report As... At+F+R
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Table 25: Keyboard short cut keys (cont.)

Error Codes for TekExpress

Menu Shortcut keys
Print Preview Report Alt+F+V
Print Report... Ctl+P
Recent Sessions At+F+E
Exit Ctrl + X
View Alt +V

Log File Ctrl + L
Tools At+T
Instrument Bench... Ctrl + 1
Debug-Deskew Utility Alt+T+D
Help Alt+H
TekExpress Help (F1) At+H+H
About... Alt+H+A

Error Codes for TekExpress
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The following table lists the error codes for the application. Most of the errors require that you restart

the system.

Table 26: Error codes and description

Error code

Description

<10000

TestStand generated error.

10001 - 11000 — Data Manager related errors

10001

Insufficient Data. The Record could not be inserted. The following
fields are empty or have insufficient data.

10002 Could not retrieve the record. The specified index is not valid.

11001 - 14000 - ICP related errors

11001 Operation mode is not set as specified.

11002 SetUp file Error: Specified SetUp file is not set.

11003 Operation state is not set as specified.

11004 Specified waveform is not loaded into channel memory.

11005 Specified channel is not enabled.

11006 Interleave State could not be set to off.

11007 AWG Memory Import Error. Could not import the specified
waveform into AWG memory. Filename not found.

11008 AWG Waveform Editing Error: Could not insert the specified pattern
into the AWG sequence.

12001 Operation State is not set to required value.
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Table 26: Error codes and description (cont.)

Error Codes for TekExpress

Error code Description

12002 Display state is not set to required value.

12003 Horizontal Scale is not set to required value.

12004 Vertical scale is not set to required value.

12005 Vertical Position is not set to required value.

12006 Deskew is not set to specified value.

12007 Out of Range Error-RunTime Error Message.

13001 Acquisition timed out

13002 Channel deskew failed

13003 "Recall setup failed. Setup file not present in the specified location
<File Path>

13004 Recall setup Failed - OperationTimed out

13005 Suspecting module failure\nFollowing channels does not have the
required Peak-To-Peak value when TDR is generated\

13006 Please swap Module 1 with Module <N>

14001 - 18000 - SCP related errors

14001 Timeout Error: Application could not be activated.

14002 JIT3 Application is already running.

14003 Cannot activate JIT3 application. Some other application is running
on oscilloscope.

14004 Error recalling the specified setup.

14005 Error setting the specified Sequencer State.

14006 Error in closing the Application.

14007 Error loading the default setup.

15001 - 15006 — Iconnect Errors

15001 Z-Line function failed\nOutput file not created

15002 S-Parameter function failed\nOutput file not created

15003 Eye measurement function failed\nOutput file not created

15004 Filter function failed\nOutput file not created

15005 IConnect not installed

15006 Input waveform not present in the specified location

20001 — 25000 — Framework related codes

20001 Code for Ul message passed from TestStand to Framework

20002 Code for Ul message passed from TestStand to Framework

20003 Code for Ul message passed from TestStand to Framework

20004 Code for Ul message passed from TestStand to Framework

20005 Code for displaying dialog box passed from TestStand to Framework

20006 Code for displaying input box passed from TestStand to Framework
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Table 26: Error codes and description (cont.)

Error Codes for TekExpress

Error code Description

20007 Code for calling exception handler passed from TestStand to
Framework

20008 Code for calling image box passed from TestStand to Framework

20009 Code for getting the pass/fail status in the analyze panel passed
from TestStand to Framework

20010 Code for getting the prerecorded waveforms path passed from
TestStand to Framework

20011 Code for displaying input dialog box passed from TestStand to
Framework

20012 Code for getting the foot note passed from TestStand to Framework

25001 - 27000 - Other Errors

25001 Analyze operation failed\n\nIConnect could not process the input
waveforms or\nlt generates output waveforms that cannot be
processed further\nCheck your configuration parameters

25002 LabVIEW Adapter configuration failed
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Random Jitter Calibration, 113
Reactivating License, 11
Reading Attenuation values, 24
Reading Deskew values, 24
RecallSession(), 168
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High Performance Scan, 96
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Select Scan Parameter

Prese, 94

Receiver margin test methods, 93
Recipient Address, 23
Record Length, 110
Reference waveforms, 35
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NAN, 175
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Resolution, 110
Restoring Deskew values, 25
Retrieved Instruments, 22
RF switch state, 24
RMT test on drive, 62
RSG test on SATA drive, 60
RSGO2 test on host, 67
Run

Run button, 19
Run button, 19
Run(), 159

S

SAS Plug, 6

SAS specification 2.1, 6
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SATA Application
Commands, 144

SATA devices, 27

Save
Report, 20
Session, 20

SaveSession(), 168
SaveSessionAs(), 168

Select panel, 27
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Instruments, 32

SelectTest(), 158

SendResponse(), 162

Server, 137

Session folder, 40

SetAcquireParameter(), 154

SetAnalyzeParameter(), 154

SetDutld(), 153

SetGeneralParameter(), 154

SetTimeOut(), 160

Setting User Configuration, 117

SetVerboseMode(), 152

Shortcut Keys, 177

Show Acquire Parameters, 34

Show MOI button, 28

Show Schematic button, 28

Signal Path Compensation
(SPC), 14

Single Sided, 174

SMA Barrel Adapters, 100

SMTP Server address, 23

Software version, 25

SSC, 119

Starting the Application, 18

Stop(), 159

System Requirements, 8

-

TDR pulses, 103
TDS Oscilloscope, 132
Technical Support, 3
TekVISA Instrument Manager, 31
Test Adapter, 6
Test Fixture, 5
Test Limit

Single Sided, 174
Test Parameters, 30
Test Related Files, 40
Test Suite, 28
Test suite waveforms, 35
Test(s)

Configure, 29

Report, 39

Select, 27
TestStand Client example, 172
TestStand sequence, 117
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