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Warranty

Tektronix warrants that this product will be free from defects in materials and workmanship for a period of one (1) year from the date of
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DAMAGES.

[W2 - 15AUG04]






Table of Contents

Table of Contents

PO A0 . . i
KBY FAIUIES ... ii
DOCUMENTALION ... ..t e e e e e e i
SOfWAIE UPGrades. . ... et i

INStall the SO WIS ...t e 1
Before INStallation . ... e 1
=T L= 01T P 1
INSHAIIALION < .. . 1
Required Test EQUIPIMENT . . ... ..t e e 2
At thE SO WA ... 2
Cl0SE the SO WA . . . 2

USING the SO WA ... et 3
Connect and Configure the EQUIDMENT ... . e 4
Select a Device, Lane Configuration, and TESt .........ouieiiiri e e 4
Configure the Test Parameters ... ..o e 5
RUN N TSt ..o e e 8
Interpret the Test RESUI ... .. e e e 9
Generate, Save, and Print @ RepOrt. .. ... e 9

APl At 0N EXAMIDIES. ..o 10
Upstream Video Link Test: Differential Pk-Pk Voltage............ooiiiii e 10
Upstream Hybrid Link Test: Differential Pk-Pk Voltage............oviiii e 16

Index

TekExpress DiiVA Quick Start User Manual i



Preface

Preface

TekExpress is the Tektronix Compliance Test Automation Framework, developed to support current and future test
automation needs of customers. Developed using National Instruments’ TestStand, TekExpress leverages on the capabilities
of the Microsoft .NET framework. The TekExpress DiiVA Automated Solution meets the DiiVA draft specification, and
automates a comprehensive range of tests, enabling unprecedented efficiency with reliable results.

Key Features

The key features of the application are:

®m Reliable testing:
= Conformance to DiiVA standards and test specifications CTS draft ensures reliable results
= Complete validation to standards with wide range of tests
= Sophisticated measurement techniques eliminate errors in jitter measurements
= Closed loop measurements eliminate nonlinearities of test setup enable precise sink tests
= Optimal setups ensure accurate results

m  Quick testing:
= Remote control of signal sources automates sink tests and cuts test times
= Automatic Mask-fit, measurements and Pass/Fail notification delivers quick results
= One-button selection of multiple tests ensures faster testing
= Mask margins aid analysis and help find answers quickly

= One-button .MHT report saves time

Documentation

This manual describes how to install and operate the TekExpress DiiVA application. For more detailed information, see the
online help. The following information is available for this product:

Table i: Related documentation

TekExpress DiiVA Online Help, English 076-0225-XX
TekExpress DiiVA User Manual, English (PDF) 077-0507-XX —
TekExpress DiiVA Quick Start User Manual, 077-0508-XX 2

English (PDF) (this manual)

(Documents. folder)

~
-
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Software Upgrades
Periodic software upgrades may become available. To check for upgrades:
1. Go to the Tektronix Web site (www.tektronix.com/software).
2. Enter the product name (TekExpress DiiVA) in the Search Software field.
3. Click GO.

TekExpress DiiVA Quick Start User Manual
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Install the Software

Install the Software

You must install the TekExpress application on a computer or on a Tektronix Microsoft Windows-based oscilloscope.

Before Installation

Read the Readme . txt file provided with the product software.

Prerequisites
The following items must already be installed before installing the TekExpress DiiVA application:
®  Microsoft Windows XP Service Pack 2.
B Microsoft .NET Framework
®  National Instruments TestStand Run time Engine
B QOpenChoice TekVISA
= DK2 DESKey Driver

= TekExpress Framework

Installation
1. Close all applications.
2. Download DiiVAwebinstaller_<version>.EXE from the Web

3. Double-click the executable to extract the files. After extraction, the DiiVA installer launches and the software is installed
inC:\Program Files\Tektronix\TekExpress.

TekExpress DiiVA Quick Start User Manual 1



Install the Software

Required Test Equipment

The following equipment is required, depending on the tests that you will be running:

Tektronix DPO/DSA71254, DPO/DSA71604, and DPO/DSA72004 Series Digital Oscilloscopes, Tektronix
DPO/DSAT71254B, DPO/DSA71604B, and DPO/DSA72004B Series Digital Oscilloscopes, Tektronix MSO71254,
MS071604, and MSO72004 Series Mixed Signal Oscilloscopes

Tektronix P7313 SMA differential probes (quantity two or four) with matched pair cables
Golden DiiVA Video Sink board

Golden DiiVA Video Source board

TF-DiiVA-TPA-P plug, TF-DiiVA-TPA-R receptacle, and TF-DiiVA-C calibration fixture
SMA cables (quantity eight)

DC blocks (quantity eight)

Barrel connectors (quantity two or eight)

Start the Software

To start the software, do one of the following:

From the Start menu, select Start > Programs > Tektronix > TekExpress > TekExpress DiiVA.

F 4

i
Double-click the TekExpress DiiVA icon ‘/" on the desktop.

Close the Software

To close the software, do one of the following:

Select File > Exit.

Click .

TekExpress DiiVA Quick Start User Manual



Using the Software

Using the Software

The following steps describe a typical compliance test process. Details for each of these steps are given on the following
pages.

1. Set up the equipment.

Select a device.

Select the lane configuration (number of video lanes and target lanes) and CTS version.
Select the test.

Configure the test parameters.

View and select connected instruments.

Run the test.

View the progress of acquisition.

© © N o a ~ Db

View the progress of analysis.

10. View and print the generated report.

TekExpress DiiVA Quick Start User Manual 3



Using the Software

Connect and Configure the Equipment

The Application Examples section describes the equipment connections in detail.(See page 10, Application Examples.)

You can click Show Schematic to display a diagram of the test setup for each of the test suites.

Select a Device, Lane Configuration, and Test

1.

Click the Select tab.

Select a Device.

Select Video Link or Hybrid Link, or both.

Select the Video Link Bitrate.
Select the Hybrid Link Speed.

Select the test to run. You can select
multiple tests from the list.

Ew  Tools  Help

ﬁxpress DiiVA Automated Solution (Untitled)

DUTID [DUTOD!

Select

B G

Acquie | Anabze | Repot
Select Device Select Lane Configuration Version
@ DiVA-UpStieam Number of Video Lanes (VL) Target Lanes CTS Draft 3
One  Two  Thiee vio
VL Combination via
Video Link Bitrate vi2
Hybrid Link Speed Wb Lane

DiiVA-UpStream : Video Link : 0.7 Gbps. S0

=[] ideo Link -~ Test Description

Select individual measurement

[[] Test22.21-Unit Interval to view its description

[] Test 22.25Epe Width TTXEYE
[] Test 2.2.26Eye Median iter TTXEVE-MEDIANo-MAXJITTER
[] Test 2.2.2.7-AC Common Mode Vokage YT CMAC
[] Test 22.2.34ntiaPair Skew LTXSKEW-NTRAPAIR
=[] Hybrid Link
[ Test 2331 Unitnterval
[] Test 2:3.3.2 Differentil Pk-PK Vokage Measurement VHTX.DIFF-PP
[] Test 2:3.3:3 Dutput Vokage Pre-emphasized bit (4 HL pre-emp)
[] Test 2.3.3.4-Dutput Vokage De-emphasized bt (4 HL de-emp) v

TekExpress launched successfully.

# TekExpress DiiVA Automated Solution (Untitled)*

File View Tools Help

pUTID [DUT00T

R ity iy

7] Test 2.2.2.6-Eye Median Jitter TTX-EYE-MEDIAN-to-MAXIITTER
7] Test 22.2.7-AC Common Mode Valtage YT:X-CM-AC
Test 2.2.2.8-Rise Time-Fall Time TTX-Rise, TTXFall
1 Tect 2.2 2 QnteaPair Skew | T-GKFUANTRAPAIR

Select | Acquie | Anabze | Report
Select Device ( }smm Lane Configuration Version
@ %) DilVA-UpStream Numb~. ni\Wn({ane: L) Target Lanes [c75 Draft ( 9
© One O Two\ O Thiee [Zio A
VL Combination L0 S
Video Link Bitrate |45 Gbps v VL2
Hybrid Link Speed |51 D (5\) [ ybnid Lane
DiVA-UpStream : Video Link : 4.5 Gbps. ST
= Ve Lik 4] TestDescrpion  \ConfaMell
» Select individual measuement | T
Test 22.21-Unit Interval i visw 6 dsacrplon e
Test 2.2.2.2 Differential Pk-Pk Voltage Measurement VTX-DIFF-PP
Test 222.3-Output Voltage Pre-emphasized bit (4 pre-emp) . Selectal
Test 2.2.2.4-0utput Voltage De-emphasized bit (4 de-emp)
Test 22,2 5Epe Width TTXEVE . DeselectAl

TekExpress launched successfully.

o)

0508-002
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Using the Software

7. Define the Lane Configuration.
B Select the number of video lanes.

m  Select the video lane combination.

8. Select the target lanes for Video Link
measurements and the Hybrid Lane for
Hybrid Link measurements.

9. Choose the version of the selected test
suite from the Version drop-down list.

10. Click Show Schematic to see the
schematic diagram of the test setup.

Configure the Test Parameters
1. Click the test name to configure.

File View Tools Help

2. Click Configure. DUTID [DUTO0! E* s

Select | Acquie | Analyze | Report

Select Device Select Lane Configuration D
@) DiVA-UpStream Number of Video Lanes (VL) Target Lanes 75 Draft 3
® 0ne O Two O Thiee VLo
VL Combinaion [vio ] VL1
Video Link Bitiate [45Gbps | vi2
Hybrid Link Speed |51 v Hybrid Lane

DiiVA-UpStream : Video Link : 4.5 Gbps, 51 2
Test Description
&[] Video -~ :
This test confiims that the

per-lane unit interval for “
boundary resclutions falls within

/" [ Test 2.2.2 2 Diferential Pk Pk Vokags Measurement YTXDIFF-PP boundy ol
1 Test 222 30uiput Vakags Pre-emphasized bi 4 pre-emp) expected value. Please refer
o 2.2 n the CTS
Test 2.2.2 4-Dutput Voltage De-emphasized bit (4 de-emp) )

Test 22 25Eye Width TTX-EYE

Test 2.2.2.6-Eye Median Jitter TTX-EYE-MEDIAN-to-MAXIITTER
Test 22.2.7-AC Common Mode Voltage VTX-CM-AC

Test 2.2.2 8Rise Time-Fall Time TTX-Rise, TTX-Fall

7 Tect 299 QnbeaPaie Skew | TY.SKEWLINTRAPAIR

TekExpress launched successfully. Tektronix-|

TekExpress DiiVA Quick Start User Manual 5



Using the Software

3. If multiple instruments are connected,
choose the correct instrument from the
parameter-value list.

4. The Compliance Mode is selected
by default. You can use the default
settings in Compliance Mode. Click the
Acquire tab to view parameters related
to acquisition.

NOTE. Use the User Defined Mode to
change the parameter values as required. If
you do so, you will not be testing the device
against the values specified for compliance.

5. Click the Analyze tab to view analysis
parameters.

# Configuration Panel

Configuration for DiVA-UpStream - Video Link 4.5 Gbps 3
Parametes Value .
Real Time Scope DSA70804 ( TCPIP-192.158.97.109:INSTR | S
DC block compensation for Video Link at 4.5 Gbps 1.0283
DC block compensation for Video Link at 2.25 Gbps 1.0203
DC block for Video Link at 0.7 Gbps 1.0044
DC block compensation for Hybrid Link at 50 1.001
DC block compensation for Hybrid Link at 51 1.0071
DC block compensalion for Hybiid Link at 52 10123
DC block compensation for Hybiid Link at 53 03997

Configuration for Test 2.2.2.1-Unit Interval

_Acquite | Analyze | Limits | Comments
Acquire Type Parameter Value A
Test mode command sting Program the DUT thiough HLES to generate
Horzontal scale (uSec) 225
Sample rate (65/5) 50
Record length (M) 112
/ Test patiem - 4.5 Gbps Horzontal postion () 50
\\ Vetical scale (mV/Div) 150 b |
N Vertical position 0 7
\ &
2 Compliance Mode Default Settings
© User Defined Mode s s Cancel
0508004
% Configuration Panel E\
Configuration for DilVA-UpStream - Video Link 4.5 Gbps
Parametes Value
Fieal Time Scope DSA70804 ( TCPIP:192.156.97.103:INS TR )
DC block compensaion for Video Link at 45 Gbps 1.0263
DC block for Video Link ot 2.25 Gbps 1.0203
DC block for Video Link af 0.7 Gbps 1.0044
DC block compensaion for Hybrid Link at S0 1.001
DC block compensaion for Hybrid Link at 51 1.0071
DC block for Hybrid Link at 52 10123
DC block for Hybiid Link at 53 03937
4 Configuration for Test 2.2.2.1-Unit Interval
Acquire | Analyze | Limits | Comments
Parametes Value
Fief Levels Autoset Basetop Method EYEHISTOGRAM
Rief levels Percentage
Mid level 50
Hysteresis 5
© Compliance Mode Default Settings
© User Defined Mode r— — Cancel
0508-005
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6. Click the Limits tab to view the
measurement limits.

See the online help for various test limit
comparisons.

7. Click the Comments tab to enter

Using the Software

% Configuration Panel

Configuration for DiiVA-UpStream - Video Link 4.5 Gbps

Parameter Value
Real Time Scope DSA70804 ( TCPIP:192158.97.103:INSTR )
D block compensalion for Videa Link at 4.5 Gbps 1.0263
DC block for Video Link at 2.25 Gbps 1.0203
DC block for Video Link at 0.7 Gbps 1.0044
DC block compensation for Hybid Link at 50 1.0011
DC block compensation for Hybiid Link at 51 1.0071
DC block for Hybrid Link at 52 10123
DC block for etk at 53 03997

Configuration for Test 2.2.2.1-Unit Interval

Acquite | Analyze s Comments

Detais Valuel Compare String Value2
UnitInterval at 45 Gbps [ps)|200 Greater Than Or Equal ToLess Than 01 Equal To [b=<=) | 26444

© Compliance Mode:

© User Defined Mode

Default Settings

Restore Save

0508-006

% Configuration Panel

test-specifi Cc com ments . Configuration for DilVA-UpStream - Video Link 4.5 Gbps

Parameter Value

Fieal Time Scope DSA70804 ( TCPIP:192158.97.103-INSTR )
: DC block compensation for Video Link at 45 Gbps 1.0283
8. Click Cancel. DC block for Video Link at 2.25 Gbps 10203
DC block for Video Link at 0.7 Gbps 1.0044
i DC block compensation for Hybiid Link at 50 1.0011
NO TE. Use the File menu to save the DC block compensation for Hybrid Link at §1 1.0071
session DC block for Hybrid Link at 52 10123
DC block for Hybiid Link a2 N 08957

Configuration for Test 2.2.2.1-Urnit Interval
Acquire | Analyze | Limits | Comments

TekExpress DiiVA Quick Start User Manual

© Compliance Mode:

© User Defined Mode

Default Settings

Restore Save
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Using the Software

Run the Test

1. Click Run to run the test.

2. Click Acquire to view the waveform
acquisition details for the tests in the
sselected test suite.

7 TekEx

Select | Acquie | Anabze | Repor

ass DiiVA Automated Solution (Untitled)*
File bls  Help

DUTID [DUTOO!

B G G

DiiVA-UpStream : Video Link : 4.5 Gbps. §1

VL0 [Cht v | Hybrid Lane [Cha v

VLO+VLO- [ChiCh2 v HLeHL- [Chiths v

3. Click Analyze while the tests are running
to view the status and progress of the
tests. The application checks to see if
the device has passed the test.

The application displays run-time
messages with time-stamp data.

[ Use Pre-Recorded Waveform Files

[] Acquire Step By Step

TestName Acquisiton Status -
est 2.2.2.1-Unit Interval Test pattern - 4.5 Gbps To Be Statted

est 2222 Differential PIcPk Valage Measuem

o5t 2228 ise TmeFall Tine TTRise, TTr || o5t Patemn - 45 Gbps ToBe Stated L
251222 5Epe Widh TTXEYE

o5t 2.2.2 6 e Medisn Jiter TTXEVEMEDIAN. || =5t Paterm - 45 Gbps ToBe Stated

est . Dutput Voltage De-emphasized bit (4 | Test pattein - 4.5 Gbps ToBe Started

o5t 2.2.2 30utput Voltage Pre-emphasized bit (A_|Test pattem - 45 Gps ToBe Stated v
< >

[] Show Acquire Parameters

[ Display Status
Auto Scroll

TekExpress launched successfully.

¥ TekExpress Di

ed Solution (PRerecordallpass)*

0508-009

Select | Acquire | Anclyze | Report
DiVA-UpStream : Video Link : 4.5 Gbps. SO Show Pass | Fail
Test Stats LowLimit Measured Value High Limit Margins Pass/Fail Sahs.
Test 222 1-Unitnterval | Completed >= 0 ps Ul (p5) UNFINT-45 Gps: 4444 s 22222.22218-Passed | v Pass
Test 222 2 Diferential Pk-_| Completed >=03V VIXDIFF-pp (V) Tes-wim-4, | <= 13V [0.074,0326 - Passed < Pass
Test 22.23-Output Voltage | Comleted =158 |A pre-emp(dB) PREMPH-4._|<=26d8 0315,0385 - Passed < Pass
[Test 222 4 Output Voltage_| Completed SR |A de-emp(dB) DEE-PHA-45 |<=-2568 1.013,0.187 - Passed < Pass
Test 22.25-ve Width TTX- | Completed > 07Ul Eve width (U Tes-wim-45 |- 0263 - Passed ~ Pass
[Test 222 6-Eye Median Jitt_| Compleied - Ey< median jter (U) Tes-vi |< 0.15 U1 013 -Passed < Pass
[Test 2227-AC Common M_|Completed [CMV (V) VLO-CH1.CH2-4._| <= 150 mV. 885 -Passed < Pass
Fise time (ps) Tes-sim-25 32198 Passed
Test 2228 Rise Time-Fall |Completed > S0ps - v Pass
| Fall e (ps) Tes-vim45 G (32165 Passed

Test 2223 InraPair Skew | Completed Skew (U) VLO-CH1.CH2-45 [<=0.1 Ul 0091 - Passed < Pass
7 ADIVA TO0T\20100729_1824 "_4dot5Gbos prg

ADIVA ITOOT\20100723. 1624 wim_4dot5Gbos png

ADIVA ITO0T\20100725. 1826 .CH2_4dot5Gbps org
7/29/2010 VA ITO0T\20100725 1824 4 ong
/29201 ADIVA ITO0 20100725 1824 _&dot5Gbps_Pos png
7/29/201 ADIVA! ITO0T\20100723_ 182449 _VLO_CH2_4dot5Gbps_Neg ong

g eport and mages Please wat. This may take upto two miudes
g MHT repot in \DU X
Closing MS-Excel

729 nerston
772 5l
< 3 |

TekExpress launched successfuly.

TekExpress DiiVA Quick Start User Manual
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Interpret the Test Result

Using the Software

The report summary appears when the test complete. Check the report to see if the device passed the test.

1. The report displays the DUT ID, the date
and time the test was run, and execution
time.

2. Test information like the Device Type,
Version, Execution Time, Compliance
Mode (Yes or No), and Overall Test
Result (Pass or Fail), are shown.

3. The test results include ilnstrument
information such as the models,
serial numbers, and firmware/software
versions are shown.

4. A table displays the Test Name, Lane,
Channel and Speed, Measurement
Details, Low and High Limits, Margin,
Test Result, Compliance Mode, Analysis
Time, and Comments.

92 TekExpress DiiV4 Automated Solution (Untitled)*
Fle View Tools Help

DUTID |DUTOO! |

Select | Acquite | Anaes | Repott

DiiVA-UpStream : Video Link : 0.7 Gbps. SO

Tektron/ix

Enabling Innovation

TekExpress DiiVA
Transmitter Solution Test Report

DUT ID : DUT001

Device Type : DiVAUpStre
Date/Time : Aug. 24 2010/ 09.43.10

Execution Time : 1 Hrs

Scope Model : DPO720048
Probe Model: CHI:°F;
CHZ P7313
CH3. "P7380:
CH: Not used

Scope Serial Number : Q200008 Scope Ff
Probe Serial Number : CH1: "B010126° TekExpre:
CH2: Q010103
CH2:"B010183"

CHe: Not used

Lane, Channel, | Measurement Low | Measured | High
Test Name

Speed (Gbps) Details Limit | value Limit
VL0 CH107 Pass >= | 14286714 | <=
Test 2.2.2 1-Unit Interval VL1 CR2 07 Pass == 1428 5716 p=
VL0 CH1 07 Pass > 07 09686 -
VL0 CH 7 Fail - 7994 <=0
Test 2.2.2 5-Eye Width TIX-EYE VL1 CH2 07 Pass =07 0.9639 -
VL1 CH2 0.7 Fail - 2653 <=0 b
< >
TekExpress launched successfully. Tektronix”

0508-031

Generate, Save, and Print a Report

A report summary is generated in MHT format after you have successfully run one or more test(s).

To save the report summary, select File > Save Report As.

To preview the report before printing, select File > Print Preview Report.

To print the report, select File > Print Report.

TekExpress DiiVA Quick Start User Manual




Application Examples

Application Examples

The measurements are classified based on the test pattern. The following examples show a test individually for both video
link and hybrid link. For details on other tests, see the TekExpress DiiVA Automated Solution online help.

Upstream Video Link Test: Differential Pk-Pk Voltage

This test checks the DUT for compliance with upstream video link tests.

Required equipment Description or quantity

Oscilloscope with DiiVA test automation software installed Tektronix DPO/DSA71254, Tektronix DPO/DSAT71254,
Tektronix DPO/DSAT71604, Tektronix DPO/DSA72004,
Tektronix MSO71254, Tektronix MSO71604, or
TektronixMSQ72004 oscilloscope

Differential Probes with matched pair cables Two Tektronix P7313 probes
Golden DiiVA Sink board used as HLCS Test Controller One

and TPA

TF-DiiVA-TPA-P test fixtures Two

SMA cables Six

Tektronix part number 174-1428-00 (1.5 meter)
Tektronix part number 174-1341-00 (1 meter)

DC blocks Six
50 Q terminators Six

10 TekExpress DiiVA Quick Start User Manual



Application Examples

1. Connect the DUT to the equipment as shown.

Golden DiiVA
Sink Board

Windows PC
running,
test scripts

uC control

Hybrid link
SMA connectors

TPA-P fixture —» Debug port

DC blocks

DiiVA out

Source device H
under test

TTPA-P fixture

DPO/DSA 70000/B
MSO70000 Series
Note:

In case of only two probes,

terminate the unused lanes with 50 Q terminator
after connecting through DC blocks.

| Clock_N
Clock_P

P7313SMA

0508-030

H  Connect the DUT to the TF-DiiVA-TPA-P fixture.

®  Connect the TF-DiiVA-TPA-P board to the oscilloscope using the probes (three pairs, one for each video lane).

NOTE. Always attach all lanes through DC blocks, since these lines can carry 5 V power.

®  Connect the second TF-DiiVA-TPA-P board to Golden DiiVA Sink board.
Connect the TF-DiiVA-TPA-P board to the second TF-DiiVA-TPA-P board using two SMA cables or barrel adapters.

B Terminate unused lanes with 50 Q after connecting the DC blocks.

m  Connect a USB cable from the controlling device to the HLCS/uC Control Port input of the Golden DiiVA Sink board.

TekExpress DiiVA Quick Start User Manual "



Application Examples

2. Launch TekExpress DiiVA.

3. Enter the DUT ID.

% TekExpress DiiVA Automated Solution (Untitled)® [BEE]

Bl Vew Toos Hep

-

Select | Acauire | Aralyze | Report
Select Device Select Lane Configuration Version
QERTED ey of) b ool moe) (VE) B =il CTS Drft v

One  Two  Three vio
VL Combination i
Video Link Bitrate w2
Hybrid Link Speed - Hybrid Lane

DiVA-UpStream : Video Link : 4.5 Gbps. S0

Test Description

>

- o

[ Test 222.1-Unit kterval

[] Test 22.2.2-Déferertial PPk Vkage Messurement VTXDIFF-PP descrption

[0 Test 222 30utput Vokage Pre-emphasized bit (A pre-emp)
[ Test 222 4Output Votage De-mphasized bt (A <o)

[] Test 222 5Eve Width TIXEYE
ERer R — G
[C] Test 22.2.7-AC Common Mode Votage VTXCH-AC

[] Test 22.2.8Rse Time:Fall Time TTXRie, TIXFal

[] Test 22.2.8 traPar Skew LTXSKEWINTRAPAR _
= [ Hybad Link

[] Test 233 1Unkt terval

[] Test 2.3.2-Déferertal PPk Voltage Measurement VHTX-DIFF-PP

] Test 2.3.3 30utput Votage Pre-emphasized bt (A HL pre-emp)

[] Test 233.4Output Vokage De-emphasized bt (A HL de-emp)

Tektronix

TekExpress launched successfuly. 3
0508-012

4. Select the device as DiiVA UpStream.

5. Select Test 2.2.2.2-Differential Pk-Pk 5B TokExprss VA AutomatedSolution (ntted’

Bl Vew Tods Hep

Voltage Measurement VTX-DIFF-PP. )

puTiD [DUTO0! - -
Select | Acauire | Analyze | Report |
6. Set the number of video lanes toOne. Seect Devics sam:‘m

@
© DiVA-UpStream Number of Video Lanes (VL) Target Lanes TS Dt 2
Done OTwo O Theee [ vio

7. Set the VL Combination toVL0 VLConbination (115 — 8 ow

8. Set the Video Link Bitrate to4.5 Gbps. ' :‘ T ,
—

DiiVA-UpStream : Video Link : 4.5

= & ko ik a Test Description

[ Test 222 1t Interval
; peak-to peak outout vokage VTX.DIFF-po.
v TXDIFF-PP from the video source is ahways inthe 0.9
[] Test 22.2.30utput Vokage Pre-emphasized bit (A pre-emp) .13 roge. Pease e seckion 2200
e

[] Test 22.2.4Output Vokage De-emphasized b (A de-emp) _

[ Test 222 5Eye With TTXEYE

[] Test 22.26-Eye Medan Jiter TTX-EYEMEDIAN4o-MAXJITTER 7 _

[ Test 22:2.7:AC Common Mode Votage VTXCH-AC

[0] Test 222 8-Rise Time-Fall Time TTX-Rise, TTXFal

[] Test 222 3-ntraPair Skew LTX-SKEW-INTRAPAIR _
= [ Hybrd Link

[] Test 233 1-Unt bterval

] Test 2:3.3.2-Diferential Pk-Pk Votage Measurement VHTX-DIFF-PP

[C] Test 23.3.30utput Vokage Pre-emphasized bt (A HL pre-emp)

[ Test 23.3 4Output Vokage De-emphasized bt (A HL de-emp)

TekExpress kunched successflly., Tektronix*
0508.013

9. Select the CTS version.

10. Click Configure to open the configuration
panel.

12 TekExpress DiiVA Quick Start User Manual



11. Use the default values in the Compliance
Mode to run the tests for compliance with
the standards.

NOTE. To change acquisition parameter
values, click User Defined Mode. A message
appears prompting you that if you make
changes to a test, the test may no longer
be compliant. Click OK to proceed with the
User Defined Mode.

Application Examples

% Configuration Panel &\
Configuration for DiiVA-UpStream - Video Link All HL speeds
Parameter Value
Real Time Scope DSA72004 ( TCPIP:192.158.97 83:INSTR )
DC block compensation for Video Link at 4.5 Gbps 1.0283
DC block for Video Link at 2.25 Gbps 1.0203
DC block for Video Link at 0.7 Gbps 1.0044
DC block compensation for Hybrid Link at S0 1.0011
DC block compensation for Hybrid Link at 51 1.0071
DC block for Hybrid Link at 52 10123
DC block for Hybrid Link at 53 09997
Confi ion for Test 2.3.3.2-Dil ial Pk-Pk Voltage VHTX-DIFF-PP

Acquite | Analyze | Limits | Comments

12. Click Cancel

13. Click Acquire.
14. Set the channel for the video lane to VLO.

15. Click Run.

16. When prompted, check the channel and
probe connections. Click OK.

TekExpress DiiVA Quick Start User Manual

Acquire Type Parameter Value ~
Test mode command sting Progiam the DUT to generate the test pattein =)
Horizontal scale (uSec) 1.85

Vertical scale (mV/Div) 150
Vettical posiion 0 1"
© Compliance Mode: Detault Seitings
© User Defined Mode r— — c 2 |
0508-014

3 TekmA Automated Solution (Untitled)* @E\@]E

o e -

Setect | Acquire | Analyze | Repont
DiVA-UpStream : Video Link - 4.5 Gbps. SO
w0 [cnt 1 4
TestName  Acquision Statss Test Horizontal  Sample. Recond Horizontal  Vertical Vertical Edge Edge
st 2222 i Tetpatem- & Completedaca ragram the D | 225 Js0 2 B = 0 150 Pesitve
[ Use Pre-Recorded Wavefor Files [ Acauire Step By Step S
2/2/2010 11:23.36 AV Settng trgger A type to EDGE ~
#/2/2010 11:23:37 AM: Settng thgger A source o CH1 Do
272010112338 AM 015 [ Auto Scrol
227201011233 ing acauire sngle secuence cperaion
27201011234 Acauiston gate s 0 L ClearAl
272010112343 A operstion
8/2/2010 11:23:43 AM: Saving wavefom X \DilVA\Unttled Session\DUT001\20100802_112025\Test 2dot2dot2dot2_VLO_CH1_ddotS Gbps_Dff wim on the Teksco | (S Siatisg)
27201011234 0100802_112025\Test 2dot ot 23ot2_\LO_CH1_4dot’ Gops_ DA wfm
#/2/2010 11:23:52 AM: Gosing Tekscope
£/2/2010 11:23:52 AM: Cosing Tekscope
2201011 —
< >
TekExpress launched successhlly. Tektronix*

0508-015

\% Channel-probe connection details [Z]

": Connect the channels as per the following: VL0-Ch1
L

0K Cancel

0508-016

Sample rate (GS/s) 75 / \
Record length (M) 133 o 11
Test pattern - 50 Horizontal position (%) 50 4

13



Application Examples

17. When prompted, configure the DUT
to transmit the pattern at the selected

Speed' Click OK. ' Configure the DUT to transmit pattem at the following speed: 4.5
Gbps
.

‘}z DUT Speed configuration

0508-017

18. The application prompts you to confirm
on the generation of the test pattern.
Click OK.

0K Cancel

0508-018
19. The application automatically switches to F Tokxpress DIt Automated Solution (Untitld)” 0EX
A it
the Analyze tab. The application displays o L
. pUTID [DUTOO1 ]
the status of the tests in the Status - - -
. . Select | Acquie | Analze | Report
Messages window. Click Save Status to .y
DitvA-UpStream : Video Link : All HL speeds Show Pass / Fail
Save the Status messages' TestName Status LowLimk Measured Value High Limi Margins Pass/Fai Status.
>=08V 'VHTX-DIFF-pp - [«=13v 316,0.084 - Passe
>=09V VHTX L PP <=13V 299, 1 - Passe
Test2.3.3.2Differentia | Completed =09V VHTXDIFF pp VHL |<13V 250,109 - Passe v Pass
5=09V 'VHTXDIFF-pp - =13V 346, 0.054 - Passe
EEAtE e SRS SIS S 2 A2
8/26/2010 5:27:40 AM:Saving report and \magss Pleasa wait. This may take upto lwn minut Auto Scroll
8/26/20105:27:41 AM::Saving MHT report in X:\DivA\Untitled Session\DUT0014201 UDEZS EIEW 226\DUTO0T.mht
8/26/2010 5:27:43 AM: Closing MS-Excel o Clear Al ®
8/26/2010 5:27:43 AM::Completed report generation.
8/26/20105:27:43 AM: Test execution completed o | (Savestaus)
< | L
LLLECLLEECLECUV UGG ELL LU EELLLEL L] III]
TekExpress launched successfully.

0508-019

14 TekExpress DiiVA Quick Start User Manual



Application Examples

20. When the tests complete, the application g T —p—

Fle Yew Took beb

shows a report in the Report tab.
DUTID [DUTOOT R sw

Select | Acquie | Analze | Fleport

DiiVA-UpStream : Video Link : 4.5 Gbps

m/lx TekExpress DiiVA &

Enabling Innovation Transmitter Solution Test Repc

Device Type : DilVA-UpS

DUTID: DUT001
Execution Time : 3 Min

Date/Time : Aug 26, 2010/04:20-54

Scope Model : DPO712548 Scope Serial Number : 0100003 Scop
Probe Serial Number : CH1: “B010428° Teker

Probe Model: CH1: "P73135SMA”
CH2: Not used
CH3: Not used
CH4: Not used

CH2: Not used
CH3: Not used
CH4: Not used

Test Name ane, Chann Measurement
Speed (Gbps) Deta
VLO CH1 45

>

vess launched successfully. i
0508-029

TekExpress DiiVA Quick Start User Manual



Application Examples

Upstream Hybrid Link Test: Differential Pk-Pk Voltage

This test checks the DUT for compliance with upstream hybrid link tests.

Required equipment Description or quantity
Digital Storage Oscilloscope with DiiVA test automation Tektronix DPO/DSA71254, Tektronix DPO/DSAT71254,
software installed Tektronix DPO/DSA71604, Tektronix DPO/DSA72004,

Tektronix MSO71254, Tektronix MSO71604, or
TektronixMSQ72004 oscilloscope

Differential Probe with matched pair cables One Tektronix P7313 probe
Golden DiiVA Video Sink board used as HLCS Test One

Controller and TPA

TF-DiiVA-TPA-P test fixtures Two

SMA cables Two

Tektronix part number 174-1428-00 (1.5 meter)
Tektronix part number 174-1341-00 (1 meter)

DC blocks Two

50 Q terminators Six

16 TekExpress DiiVA Quick Start User Manual



Application Examples

Connect the DUT to the equipment as shown.

Golden DiiVA
Sink Board

Windows PC
running,
test scripts

uC control
port

USB control option

Hybrid link
SMA connectors

TPA-P fixture —» Debug port

DC blocks

DiiVA out

Source device H
under test

TTPA-P fixture

DPO/DSA 70000/B
MSO70000 Series
Note:

In case of only two probes,

terminate the unused lanes with 50 Q terminator
after connecting through DC blocks.

P7313SMA

B Connect the DUT to the first TF-DiiVA-TPA-P board.

®  Connect the second TF-DiiVA-TPA-P board to the Golden DiiVA Sink board.

NOTE. Always attach all lanes through DC blocks, since these lines can carry 5 V power.

= Connect the hybrid link of the two TF-DiiVA-TPA-P fixtures using SMA cables or barrel adapters.

m  Connect the hybrid link output from the Golden DiiVA Sink board to the oscilloscope channel using the differential probes.

B Terminate the unused lanes with 50 Q after connecting the DC blocks.

m  Connect a USB cable from the controlling device to the HLCS/uC Control Port input of the Golden DiiVA Sink board.

During manual operation, commands are manually sent to the Golden DiiVA Sink board.
TekExpress DiiVA Quick Start User Manual
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Application Examples

18

2. Launch TekExpress DiiVA.

3. Enter the DUT ID.

4. Select the device as DiiVA UpStream.

5. Select Test 2.3.3.2-Differential Pk-Pk
Voltage Measurement VHTX-DIFF-PP.

6. Set the Hybrid Link Speed to All.
7. Select the Target Lane as Hybrid Lane.
8. Select the CTS version.

9. Click Configure to open the configuration
panel.

% TekExpress DiiVA Automated Solution (Untitled)
File View Tools Help

puTip [puToo

Select | Acquie | Analze | Report

Select Device Select Lane Configuration Version
\.\«) DiiVA-UpStream Number of Video Lanes (VL) Target Lanes CTS Draft v
One Two  Thiee VLo
VL Combination w1
Video Link Bitrate vi2
Hybrid Link Speed Hybrid Lane
DiiVA-UpStream : Video Link : 0.7 Gbps. SO
3 Test Description JE— L —
| [Select individual N —
[] Test 222 1-Unit Interval o view &5 descripton
[ Test 222 5:Eye Width TTXEVE Gienisiensny
[ Test 22.2.6Eye Median Jitter TIXEYE-MEDIAN toMAXJITTER . SelectAll
7] Test 2.2.2.7:AC Common Mode Vokage VTX-CMAC
[] Test 222 3IntiaPai Skew LTX SKEW-INTRAPAIR b | . DeselectAl
= [ Hybiid Link
[ Test233 1-Urnitnterval
[] Test 2.3:3 2 Diftrentisl Pk-Pk Vokage Measurement VHTX-DIFF-PP
1 Tact 222 Ui # Valtane Pra.emnhacioad hit (4 HI_nra.amnl i
TekExpress launched successfully. Tektronix’|

92 TekExpress Dii¥4 Automated Solution (Untitled)*
Fle View Toos Help

0508-021

DUTID |DUTOO1

Select | Acquie | Anabze | Repot |

Versl

Select Device Select Lane Configuration
© DiVA-UpStream Number of Video Lanes (VL) Target Lanes [crspet @ ]
One Two Three VL0
VL Combination 0 Vi
Video Link Bitrate (-(. VN

btk spesd 5O 0 g e

DilVA-UpStieam : Video Link : 0.7 Gbps, All HL speeds

& [ Video Link a
This test

Test Description

confims that the

[ Test2221-nitInterval

[ Test2.225Epe Width TTXEYE

[ Test 222 6:£ye Median Jiter TTX-EYEMEDIAN-o MAXIITTER
[ Test 222 7:AC Common Mode Voltage VIX-CMAC

[ Test 222 %ntraPair Skew LTX-SKEW-INTRAPAIR

Hybiid Link

[] Test233.1-UnitInterval

1] Test 2332 Diferential Pk-Pk Voltage Measurement VHTX-DIFF-PP
[ Test 2.33.3:Duitput Voltage Pre-emphasized bit (4 HL pre-emp]
[ Test2.33.4-Duiput Voktage De-emphasized bit (4 HL de-emp)
[ Test2335Epe Widh THTX-EYE

section of CTS for more details.

TekExpress launched successfully.

0508-022

TekExpress DiiVA Quick Start User Manual



10. Use the default values in the Compliance
Mode to run the tests for compliance with
the standards.

NOTE. To change acquisition parameter
values, click User Defined Mode. A message
appears prompting you that if you make
changes to a test, the test may no longer
be compliant. Click OK to proceed with the
User Defined Mode.

11. Click Cancel.
12. Click Acquire
13. Select the channel for the hybrid lane.

14. Click Run.

15. When prompted, check the channel
connections and click OK.

TekExpress DiiVA Quick Start User Manual

# Configuration Panel

Configuration for DiiVA-UpStream - Video Link All HL speeds

Application Examples

X

Parametes Value
Real Time Scope DSA72004 ( TCPIP.192.156.97.83:INSTR )
D block compensalion for Videa Link at 4.5 Gbps 1.0283
DC block for Video Link at 2.25 Gbps 1.0203
DC block for Video Link at 0.7 Gbps 1.0044
DC block jon for Hybrid Link 2t S0 1.001
DC block for Hybrid Link at §1 1.0071
D block fon for Hybrid Link at 52 10123
DC block jon for Hybrid Link at $3 03937
Configuration for Test 2.3.3.2-Differential Pk-Pk Voltage VHTX-DIFF-PP
Acquire | Analyze  Limits = Comments
Acquite Type Parametes Value ~
Test mode command stiing Frogram the DUT to generate the test pattemn ==
Horizontal scale [uSec) 185
Sample rate (GS/s) 75 )
Record length M) 139 | 1 0
Test pattern - 50 Horizontal position (%) 50 e
Vetical scale (mV/Div) 150

Vertical position

) Compliance Mode Default Settings

O User Defined Mode Restore

A o Cencel

»% TekEx SiVA Automated Solution (Untitled)*
Eile Help

0508-023

DUTID [DUTOOT

Select || Acquie An@d

Hybrid Lane  Chd v

DiivA-UpStream : Video Link : 0.7 Gbps. All HL speeds

TestName
Test 2.3.3 2-Differential Pk-Pk Voltage Measurement

Acquisiion Status
Test pattem - 50 To be started

Test 2.33.2Differential Pk-Pk Voltage Measuement | Test pattemn - 1 Ta be started

Test 2.33 2Differential Pk-Pk Voltage Measurement | Test pattem - 52 To be started

Test 2.3.32Differential Pk-Pk Voltage Measurement | Test pattemn - 53 To be started

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

[] Show Acquire Parameters.

8/5/2010 2:33:13 PM::Lane2:VL1: Excluded

8/5/2010 2:33:13 PM::Lane3:VL2: Excluded

8/5/2010 2:33:13 PM: Laned:Hybiid Lane: Included

8/5/2010 2:33:20 PM::Laned Connected to:Hybrid Lane: Chd
8/5/2010 23%:20 PM::Lane5iVL0+ VL0 Excluded

8/5/2010 233:21 PM::LaneVL1+ L1+ Excluded

8/5/2010 233:21 PM::Lane7:VL2+ VL2 Excluded

8/5/2010 233:22 PM: Lane& HL+ HL- Excluded

8/5/2010 2.33:23 PM::Number of retries for instiument 10 errors: 3
8/5/2010 2.33:23 PM: Time } 20

| [7] Display Status
Auto Seroll

ikl
el

TekExpress launched successfully.

Tektronix’|

0508-024

\ﬁ- Channel-probe connection details [5__<]

SR

0K Cancel

Connect the channels az per the following: HL-Chd

0508-025
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16. When prompted, configure the DUT
to transmit the pattern at the selected

Speed7 and click OK. ) Configure the DUT ta transmit pattern at the following speed: 0.54
Y : Gbps [S0) 16

\% DUT Speed configuration

)

0508-026

17. When prompted, program the DUT to i
generate the test pattern. Click OK. ‘% Test mode command string @

"-\ Frogram the DUT to generate the test pattern
-

0508-027

18. Repeat steps 15 through 17 for each of
the speeds.

19. The application automatically switches to 18 dgpmgvated Solution (Untited)”
the Analyze tab. The application displays E ey T ‘9
the status of the tests in the Status | Loy o N~

Messages window. Click Save Status to S| i ]| A | [t
save the Status messages DiiVA-UpStream : Video Link : 0.7 Gbps, All HL speeds il
TestName Status Low Limit Measured Vake High Limi Margins Pass/Fai Status
=oav 2 oy '
Test 233 2 Differentia | Started Test 2.3.3.2Di So0av 2 13V
>=03V - <=13V

8/5/2010 251,56 PM: Wite: ZOOM:MODE ON &
8/5/2010 25156 PM-Wiite: Z00M GRATICULE:SIZE 80 Display Status (SRR
8/5/2010 25156 Ph--Setting harceopy port o wite tFILE Auto Borol
8/5/2010 25157 Ph: Setting export formet to:prg

8/5/2010 25157 Ph: Setting export e name toTest2dot3doi3doi2_HL_CH4_S0 prg

Gy )
8/5/2010 2:51:57 PM:Setting export palette to COLOR 4
8/5/2010 2:51:57 PM::Wiite: EXPORT-VIEW GRATICULE _SaveStatus
8/5/2010 2.51:58 PM::Setting export start
<

v

Iv

l

TekExpress launched successfully. Tektronix”
0508028
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20. When the tests complete, the application
shows a report in the Report tab.

TekExpress DiiVA Quick Start User Manual

9% TekExpress DiiV Automated Solution (Untitled)*
Bl Yew ok Hep

DUTID (DUTOO!
Selct | Acquie | Analee | Report

DiVA-UpStream : Video Link : All HL speeds

Application Examples

0
@
£

Teklron/ix

Enabling Innovation’

outiD: puTOt
Date/Time : Aug 26. 2010/ 051226

Scope Hodel: DPO712548

Probe Model: CH1- "P73135WAT
Ch2 fiotused
CHa: Notused
CHa Notused

Scope Serial Number : 0100003

CH3: Not used

Lane, Channel,

Test Name

[

TekExpress DiiVA
Transmitter Solution Test Report

Device Type : DiiVA-UpStream
Execution Time : 15 Min

Probe Serial Number : CH1:B010426
CH2: Nt used

CHa: Notusea

Low | Measured | High

Scope FIW Version
TekExpress Version

Speed (Gbps) Details ‘ Limit | value Limit ‘ Margin
HL-CH1-S0 Pass >= 12162 316.0.084
HL-CH1-S1 Pass >=09 | 11986 2990101
[Test 2.3.3 2Differential Pk-Pk Voltage VHTX-DIFF-PP HECHTS? = o9 | Tion 291 0108
HL-CH1-S3 Pass >= 1246 | <= 346.0.054
Test 233212162 V. HL.CHT-S0
T S
£ >
TekExpress launched successfuly. Tektronix'|
0508-032
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Acquire, 8
Analyze, 8

C

Compliance mode, 6
Configure, 5
Acquire panel, 6
Analyze panel, 6
Comments panel, 7

Limits panel, 7
Connections
Hybrid link, 17
Video link, 11
D
DC blocks, 10, 16
Device, 4

DiiVA UpStream, 12, 18

E

Equipment, 2

G

Golden DiiVA Sink board, 10
Golden DiiVA Video Sink board, 16

H

Hybrid lane, 18
Hybrid link

Differential Pk-Pk Voltage
Measurement, 18
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Installation, 1

L

Lane configuration, 5

Multiple tests, 4

P

Prerequisites, 1
Probe, 10, 16

R

Readme, 1
Real-time oscilloscope, 10, 16
Report
generate, 9
MHT, 9
previewing, 9
print, 9
printing, 9
save, 9
saving, 9
Run
test, 8

S

Show Schematic, 2, 5
SMA cables, 10
SMA Cables, 16

Software

closing the, 2
process flow, 3
starting the, 2
upgrades, iii

Status messages, 8

.

Terminators, 10, 16

Test

configuring, 5

details, 9

interpreting the result, 9
parameters, 5

report, 9

running, 8

selecting, 4

Test fixtures, 10, 16

Test

U

suite
version, 5

User defined mode, 13, 21

vV

Video link

Differential Pk-Pk Voltage
Measurement, 12
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