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Verify and debug your DVI designs

Keysight Technologies, Inc. N5394A DVI electrical performance validation and
compliance software for Infiniium Series oscilloscopes provides you with a fast and

easy way to verify and debug your digital visual interface (DVI) designs for add-in

cards, cables and motherboard systems. The DVI electrical test software allows you

to automatically execute DVI electrical checklist tests, and displays the results in a
flexible report format. In addition to the measurement data, the report provides a margin
analysis that shows how closely your device passed or failed each test.

To make measurements with the N56394A DVI electrical test software, you also need the
DVI Compliance Test Kit test fixtures, available through the DDWG; or Silicon Image, for
hardware clock recovery and making measurements.

The N5394A DVI electrical test software performs a wide range of tests required to meet
the DVI-1.0 electrical specifications for addin cards, cables and motherboard systems as
documented in section 4 of the base specification by the DDWG1. To meet signal quality
requirements, your product must successfully pass compliance testing based on the DVI
specification. You must perform the tests included on the checklist before you submit
your product for full compliance testing. The N5394A DVI electrical test software helps
you execute a subset of the checklist tests for transmitters (Tx) and cables that can be
measured with an oscilloscope.

Features

The N5394A DVI electrical test software offers several features to simplify the validation
of DVI designs:

- Test setup wizard for ease-of-use

- All of the electrical tests specified by DVI test specification, full compliance of DVI tests
- Measurement process configurability

- Automated oscilloscope measurement setup

- Test results report generation

- Pass/fail margin analysis

With the DVI electrical test software, you can use the same oscilloscope you use for

everyday debugging to perform automated testing and margin analysis based on the
DVI-specified test checklist.

1 Digital Display Working Group (www.ddwg.org)
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N5394A saves you time

The N5394A DVI electrical test software saves you time by setting the stage for
automatic execution of DVI electrical tests. Part of the difficulty of performing electrical
tests for DVIis hooking up the oscilloscope, setting up the proper configuration, and
then analyzing the measured results by comparing them to limits published in the
specification. The DVI electrical test software does much of this work for you. In addition,
if you discover a problem with your device, debug tools are available to aid in root-cause
analysis.

The N5394A DVI electrical test software offers the four fundamental DVI electrical tests.
The software automatically configures the oscilloscope for each test, and it provides

an informative results report that includes margin analysis indicating how close your
product is to passing or failing that specification. For many tests, a selection is allowed
on specific measurement parameters. Clock recovery of the TMDS clock is accomplished
with the DVI Compliance Test Kit Clock Recovery Unit (CRU) board to ensure proper test
results. See Table 2 for a complete list of the measurements made by the DVI electrical
test software.

Fasy test definition

The N5394A DVI electrical test software extends the ease-of-use advantages of Keysight's
Infiniium Series oscilloscopes to testing DVI designs. The Keysight automated test engine
walks you quickly through the steps required to define the tests, set up the test, perform
the tests, and view the test results. You can select a category of tests all at once, or specify
individual tests. You can save tests and configurations as project files and recall them later
for quick testing and review of previous test results. Straightforward menus let you perform
tests with a minimum of mouse clicks..

DYI Test -- demo_b8
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Figure 1. The Keysight automated test engine guides you quickly through selecting tests and configuring
tests, setting up the connection, running the tests, and viewing the results. You can easily select individual
tests or groups of tests with a mouse-click.
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Configurability and guided connections

The N5394A DVl electrical test software provides flexibility in your test setup. It guides you
to make connection changes with hookup diagrams when the tests you select require it..
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Figure 2. In configuring the tests, you define the device to test, its configuration, and how the oscilloscope

is connected..

For critical test parameters such as the horizontal voltage swing (Vswing) levels and
worst-case intersections of the transmitter eye opening, you can choose to have the
software automatically determine these values or manually set them on the displayed

waveform.
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Figure 3. The DVI electrical test software allows automatic or manual determination of the horizontal voltage

swing levels.
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All DVI electrical compliance tests you perform are based on the DVI Compliance Test
Kit test fixtures. The Clock Recovery Unit (CRU) is used for hardware clock recovery. The
Test Point Access Plug Board (TPA2-Plug) is used for compliance tests at the transmitter.
The Test Point Access Receptacle Board (TPA2-Receptacle) is used for compliance tests
at the end of a DVI cable and the input to the receiver. Connection to the compliance test
fixtures is via the Keysight InfiniiMax active differential probes. The DVI Compliance Test
Kit also includes files and procedures for creating the pseudo-random and half-clock
patterns for the DVI product being tested.

If more than one test setup connection You are prompted to make the appropriate
is required, you will be notified here connections for the set of tests

D¥I Test -- demo_b8
File View Help

MEEEEEE A /

|| select Tests | configure onnect | Run Tests | Resuls | Hemi Report |
2
%I' 3 tests will be run. A
3 different physical Steps /
setups will be used, The
first setup is shown. Step 1 of 2. Turn ON pseudo-random data pattern for device kxder test.
[l eyl ee TS Step 2 of 2. Connect the differential probe to DO on the test Fixflure.
ko start testing
TPA2-P Adapter Board CRU Board
5 Raw Clock
vl |3 + +
Source § A 5 = - R d
OUN IS ooy | SMRESMA | G= GRES
=) Test Point
top - SMA to BNC
- 3 Cable
Bamping Resistors 548544 /548554 Oscilloscope
E2678A Dil i
Socket Probe Hea
11324711344 Ch3Ch
Probe Amplifier
|
o Connect Recovered Clock to Channel 3 of the Oscilloscope.
o Connect the differential probe to Channel 4 of the Oscilloscope. |
=
[ I have completed these instructions:
I 3 Tests IFoIIuw instructions to connect the DUT, then press [Run] IConne:tion: UNKNOWN 7

Figure 4. When you make multiple tests where the connections must be changed, the software prompts you
with connection diagrams and/or photographs.

Figure 5. The Silicon Image DVI Compliance Test Kit CRU (Top board) and TPAZ fixtures (bottom boards).
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Reports with margin analysis

In addition to providing you with measurement results, the N5394A DVI electrical test
software provides a report format that shows you not only where your product passes
or fails, but also reports how close you are to the limits specified for a particular test
assertion. You select the margin test report parameter, which means you can specify the
level at which warnings are issued to alert you to the electrical tests where your product
is operating close to the official test limit defined by the DVI 1.0 specification for a given
test assertion.

Test -- demo_b

H
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Figure 6. The DVI electrical test software results report documents your test, indicates the pass/fail status,
the test specification range, the measured values, and the margin.
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D¥I Test -- demo_b8 e )

File View Help

=

= ENEEEE N E]

MO| dSeL

select Tests | Configure | Connect | Run Tests | Results {HtmiRej

Test results in an easy-to-read

HTML formatted output

il

FAIL

summar yA

[Test Limits: Zero Mask Failures |

# Mask Failures 122

Result D

IME e measurement is performed as
a differential measurement and the clock signal from
ithe clock recovery unit must be used as a trigger
isource. The transmitter drives the pseudo-random

idata test patter and the test ensures that the eye
idiagram limits given by the DI spec are not

Test description

ils:
# Uni 1 100,000] [R red Clock Fr

Fixture TPAw/CRU | [Mask Type Normalized Eye Pattern Mask at TP2 |

v 25.19MHz | [Explicit Clock Multiplier 1] |

Test limits

A

[Worst Thit(Relative) 3.759.1169ps | [Worst Eye (Relative) 5 | [#Acq 152 [Right Hits 934]

[Right Jitter 1,572.40ps | [Left Jitter 1,298.90ps | [Left Hits 925 | [ Eye Of

ing 2.406.40ps |

[Thit 3.759.12ps | [Differential Swing Voltage 1.3855Y | [WorstOvershoot 10.0444% |

WorstUndershoot 15.0127% | | Development Status BETA

Figure: # Mask Failures

Test results and waveforms

Details for each specific test made

| (VI3 Tests  |view/SavefPrint detailed HTML results.

|Connection: UNKNOW

Figure 7. Additional details are available for each test
including the test limits, test description, and test
results, including waveforms, if appropriate.

Overall test description ™|

User set margin thresholds for

d VI
TECHNOLOGIES
LLE sual iveitace

DVI Test Report

Overall Result:IZF:AI8 ( 2 of 7 Tests Failed)
Test Configuration Details

DevicelD Device 1
Last Test Date 7/21/2004 5:45:31 PM
Model Number|54855A
Serial Number|No Serial
Infiniium SW Version|A.03.60

Summary of Results

oy [ o3

File View Help
Dl =] EhE = [l

S| Select Tests | Configure | Connect | Run Tests | Results HtmlReport I

“u

=~ -

=2

5 Report Styl

g KEYSIGHT s

warning and failure indicators Margin Thresholds
N [Warning| <=12 %
Margin values indicate when the .
results are approaching test limits. — Pass|Test Name Spec Range_ Measured Value Margin
Warnings and failures are highlighted. §#g? - Eye Pattem ?m mast Ea!:ures ?22 ::2
- Ey Ero vias alures
' |D2- Eye Pattern Zero ilures ] N/A
« |D0- RiseTime [75.00ps to 1,500.00ps]24338ps____ [11.0%
< |DO- FallTime [75.00ps to 1,600.00ps][235.60ps Tz w
[Clock - Jitter <= 1,000.00ps 489.90ps 51.0 %
X |Raw Clock - RiseTime|[75.00ps to 1,600.00ps](Infinityps NFA
Figure 8. How close your device comes to passing
or failing a test is indicated as a % in the 4 [ ﬂﬂ
margin field. A result highlighted in yellow or
red indicates your device has tripped the margin [l 3Tests  |View/SavefPrint detailed HTML results. Connection: UNKNOWH y

threshold level for a warning or failure.



08 | Keysight | N5394A DVI Electrical Performance Validation and Compliance Software for Infiniium Oscilloscopes - Data Sheet

Extensibility

You may add additional custom tests or steps to your application using the N5467A User
Defined Application (UDA) development tool (www.Keysight.com/find/uda). Use UDA to

develop functional “Add-Ins” that you can plug into your application.

Add-ins may be designed as:

- Complete custom tests (with configuration variables and connection prompts)

- Any custom steps such as pre or post processing scripts, external instrument

control and your own device control

File View Tools Help

New Project... '< % |
Open Project...

Save Project
Save Project As...

Print...

Page Setup...
Print Preview. ..
Recent Projects

Exit

SetUp SelectTests IConﬁgurel Connect | Run Tests

B O Al Tests
&-[JO Electrical Tests
&-[J O Timing Tests
=[O User Defined
------ O My Custom Test
...... O My Custom Step
------ O My Post-processing Step
------ O My External Instrument Control
...... O My Device Control

Figure 9. Importing a UDA Add-In into your test application.

Automation

Figure 10. UDA Add-In tests and utilities in your test application.

You can completely automate execution of your application’s tests and Add-Ins from

a separate PC using the included N5452A Remote Interface feature (download free
toolkit from: www.keysight.com/find/scope-apps-sw). You can even create and execute
automation scripts right inside the application using a convenient built-in client.

The commands required for each task may be created using a command wizard or from
“remote hints” accessible throughout the user interface. Using automation, you can
accelerate complex testing scenarios and even automate manual tasks such as:

- Opening projects, executing tests and saving results
- Executing tests repeatedly while changing configurations
- Sending commands to external instruments

- Executing tests out of order



www.Keysight.com/find/uda
www.agilent.com/find/scope-apps-sw
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Combine the power of built-in automation and extensibility to transform your application
into a complete test suite executive:

- Interact with your device controller to place it into desired states or test modes
before test execution.

- Configure additional instruments used in your test suite such as a pattern generator
and probe switch matrix.

- Export data generated by your tests and post-process it using your favorite
environment, such as MATLAB, Python, LabVIEW, C, C++, Visual Basic etc.

- Sequence or repeat the tests and “Add-In” custom steps execution in any order for
complete test coverage of the test plan.

SetUp | Select Tests | Configure | Connect | Run Tests Automation | Resuits | Heml Report |
Execute commands from: (¢ Script (" Files Start I Settings... |
Commands... | == Configure signal data rate == ﬂ
SetConfig 'TestMode' '6Gbps’ —

Save As... | .
=z Connect to external instrument ==

ConnectAppTolnstrument 'Instrument=PatternGen:Address=192.168.0.2'

== Send commands to Pattern Generator through Add-In ==
SelectedTest -5000
Run

== Run compliance tests ==
SelectedTest 1001, 1002, 1005
Run

== Run custom analysis using Matlab through Add-In ==
SelectedTest -2001
Run|

i<l £

Figure 11: Remote Programming script in the Automation tab.

Oscilloscope

c i App + A ion Engine

Matlab processing
'.‘_“ -

UDA Add-in
e DUT control
© Instrument control

DUT or External
Pattern Instrument Control
Generator
Live Signals
Custom Tests/steps

or Post Processing

Figure 12: Combine the power of built-in automation and extensibility to transform your application into a
complete test suite executive.
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Measurement requirements

To use the N5394A DVI electrical performance validation and compliance software,

you also need the DVI Compliance Test Kit (which contains the clock recovery unit, test
point access fixtures, and cables), and at least two 3.5-GHz or higher InfiniiMax active
differential probes (1131A, 1132A, 1134A, 1168A or 1169A) with appropriate probe heads
(E2677A or N53871A solder-in or E2678A socketed).

The DVI Compliance Test Kit is available from your local Silicon Image distributor.

Recommended test accessories

To complete your test setup, Agilent provides a wide range of cables, adapters,
terminations, etc.

Table 1. Recommended test accessories.

Model number Description

116678 Power splitter, DC to 26.5 GHz, 3.5-mm (f) connectors

116368 Power divider, DC to 26.5 GHz, 3.5-mm (f) connectors

8493B Coaxial attenuator (3, 6, 10, 20 or 30 dB), DC to 18 GHz, SMA connector

1250-1158 SMA (f - f) adapter, DC to 18 GHz

1250-1159 SMA (m - m) adapter, DC to 18 GHz

1250-1397 Right-angle adapter, SMA (m - m)

1250-1741 Right-angle adapter, SMA (f - m)

1250-1698 SMA tee adapter (m, f, f), DC to 12.4 GHz

1250-1694 SMA (m) to SMA (f) Adapter

154427 Cable kit, four 90-cm (36-in) SMA (m - m) cables

15443A Matched cable pair, two 90-cm (36-in) SMA (m - m) cables,
propagation delay within 25 ps

1810-0118 SMA (m) 50 Q termination

Oscilloscope compatibility

The N5394A DVl electrical performance validation and compliance software is compatible
with all Infinilum oscilloscopes with operating software revision 5.30 or higher for
DS080000 Series or 1.01 for DSO90000A Series. For oscilloscopes with earlier software
revisions, free upgrade software is available at www.keysight.com/find/infiniium_software

The N5394A DVI electrical performance validation and compliance software is compatible
with Keysight 80000 Series oscilloscopes with operating software revision A.03.90 or higher.

Data rate Recommended oscilloscope Bandwidth of recommended oscilloscope
DS090404A 4 GHz
DS090604A 6 GHz

Up to 1.65 Gb/s

Note: The required minimum bandwidth for DVI measurements is 4 GHz. N5394A DV electrical performance
validation and compliance software will run on all Infiniium models. These include Agilent 54850 Series,
DSO80000A/B Series, and DSO90000A Series.


www.keysight.com/find/infiniium_software
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Tests performed

The N5394A DVI electrical performance validation and compliance software performs the
following tests as per the DVI 1.0 electrical specifications for add-in cards, motherboard
systems, and cables as documented in section 4 of the base specification.

Table 2. DVI electrical tests performed by the N5394A software.

Assertion Number Description
Transmitter tests
4.7.4 Rise/fall times
4.75 Skew
4.7.6 Eye-pattern
4.7.7 Jitter
Cable tests
4.7.8 Eye-pattern
479 Skew

Ordering information

To purchase the N5394A DVI electrical performance validation and compliance software
with a new or existing Infiniium oscilloscope, order the following:

Model number Description
N5394A DVI electrical test software for Infiniium oscilloscopes
113XA GHz InfiniiMax active differential probe (1131TA 3.5 GHz, 1132A 5 or 1134A 7 GHz)
E2677A or Nb381A InfiniiMax solder-in differential probe head
E2678A InfiniiMax socketed differential probe head
An alternative to purchasing the E2677A and E2678A is the E2669A:
E2669A InfiniiMax connectivity kit for differential/single-ended measurements

(contains one E2575A differential browser probe head, four E2677A solder-in
differential probe heads, and two E2678A socketed differential probe heads)

Product Web site

For the most up-to-date and complete application and product information, please visit
our product Web site at: www.keysight.com/find/scope-apps

Related Literature

Publication Title Publication Type Publication Number

/nf/:n/:/:um 80000‘Ser/'es Oscilloscopes and Data Sheet 5089-4604EN
InfiniiMax Il Series Probes

Keysight Infiniium DSO/DSA90000A Series Data Sheet 5989-7819EN



www.keysight.com/find/scope-apps
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Keysight Oscilloscopes
Multiple form factors from 20 MHz to »90 GHz | Industry leading specs | Powerful applications



13| Keysight | N5394A DVI Electrical Performance Validation and Compliance Software for Infiniium Oscilloscopes - Data Sheet

Evolving Since 1939

Our unique combination of hardware, software, services, and people can help you
reach your next breakthrough. We are unlocking the future of technology.

From Hewlett-Packard to Agilent to Keysight.

myKeysight

KEYSIGHT SERVICES
Accelerate Technology Adoption.

Lower costs.

ASSURANCE PLANS

myKeysight
www.keysight.com/find/mykeysight
A personalized view into the information most relevant to you.

http://www.keysight.com/find/emt_product_registration
Register your products to get up-to-date product information and
find warranty information.

Keysight Services

www.keysight.com/find/service

Keysight Services can help from acquisition to renewal across your
instrument’s lifecycle. Our comprehensive service offerings—one-
stop calibration, repair, asset management, technology refresh,
consulting, training and more—helps you improve product quality
and lower costs.

Keysight Assurance Plans
www.keysight.com/find/AssurancePlans

Up to ten years of protection and no budgetary surprises to ensure
your instruments are operating to specification, so you can rely on
accurate measurements.

Keysight Channel Partners
www.keysight.com/find/channelpartners

Get the best of both worlds: Keysight's measurement expertise and
product breadth, combined with channel partner convenience.

www.keysight.com/find/dvi

KEYSIGHT

TECHNOLOGIES

For more information on Keysight
Technologies’ products, applications or
services, please contact your local Keysight
office. The complete list is available at:
www.keysight.com/find/contactus

Americas
Canada (877) 894 4414
Brazil 5511 3351 7010
Mexico 001 800 254 2440
United States (800) 829 4444
Asia Pacific
Australia 1800 629 485
China 800 8100189
Hong Kong 800 938 693
India 1800 11 2626
Japan 0120 (421) 345
Korea 080 769 0800
Malaysia 1800 888 848
Singapore 18003758100
Taiwan 0800 047 866
Other AP Countries (65) 6375 8100
Europe & Middle East
Austria 0800 001122
Belgium 0800 58580
Finland 0800 523252
France 0805 980333
Germany 0800 6270999
Ireland 1800 832700
Israel 1809 343051
[taly 800 599100
Luxembourg +32 800 58580
Netherlands 0800 0233200
Russia 8800 5009286
Spain 800 000154
Sweden 0200 882255
Switzerland 0800 805353
Opt. 1 (DE)
Opt. 2 (FR)
Opt. 3 (IT)
United Kingdom 0800 0260637

For other unlisted countries:
www.keysight.com/find/contactus
(BP-9-7-17)

R ified
10! lanagement System
www.keysight.com/go/quality
Keysight Technologies, Inc.
DEKRA Certified ISO 9001:2015
Quality Management System

This information is subject to change without notice.
© Keysight Technologies, 2017

Published in USA, December 1, 2017
5989-1526EN

www.keysight.com


http://www.keysight.com
http://www.keysight.com/find/emc
http://www.keysight.com/find/contactus
http://www.keysight.com/find/contactus
http://www.keysight.com/go/quality
http://www.keysight.com/find/mykeysight
http://www.keysight.com/find/emt_product_registration
http://www.keysight.com/find/service
http://www.keysight.com/find/AssurancePlans
http://www.keysight.com/find/channelpartners

