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Verify and debug your eDP designs more easily

Keysight Technologies eDP 1.4 electrical performance and characterization software for
Infiniium Series oscilloscopes (see Table 2) provides you with a fast and easy way to ver-
ify and debug your eDP interface designs for embedded systems. The eDP 1.4 electrical
test software is designed to be uniquely flexible to handle the wide variety of configu-
rations that are possible in embedded systems and pose characterization challenges. It
offers the standard tests that are recommended as well as other informative tests, so

it functions equally well as a validation tool. It displays the measurement data results in
a flexible report format, and the report also provides a margin analysis that shows how
closely your device passed or failed each test.

To make measurements with the eDP 1.4 electrical performance and characterization
(EP&C) software, you will also need an eDP TPA fixture for high-speed signal access as
well as for AUX channel and other lines of the interface. Available fixtures are identified
in Table b.

The eDP 1.4 EP&C software is based broadly on the widely-industry-accepted Keysight
DisplayPort application, which extends utility to include a wizard graphic user inter-
face that enables test selection, parameter election, test specification entry, and test
template sharing. These features are unigue in the industry and are supported to enable
ecosystem sharing of test process specifics for highly variant embedded designs.

There is no official interoperability program for eDP 1.4, though this software goes a long
way to create a defacto program - if only for a specific product or family of products. The
default specifications are those found in the VESA' test guideline eDP PHY CTG v1.0. The
tests available in the eDP 1.4 EP&C software package are identified in Table 1. However,
there is no limit to what tests you can have available with the Infiniium framework add-in
feature, with which you can add your own tests or tests from colleagues to the test suite
offered. Details of the add-in capability are covered in the Extensibility section below.

1. Video Electronics Standards Association (www.vesa.org)
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Features

The eDP 1.4 electrical performance and characterization software offers new and unique
capabilities as well as the standard features available with all Keysight Infiniium frame-
work applications:

- Full physical layer testing of high-speed lanes and AUX channel

- Verification of link layer physical layer control

- Test status tracking

- Measurement process configurability

- Automated scope measurement setup

- Bit rate parameters: nominal value of bit rate, number of bit rates and test line limit
for frequency accuracy

- Level parameters: nominal value of level, number of levels and test line limits for
level accuracy or value of relative change between level settings

- Pre emphasis parameters: nominal value of pre-emphasis, number of pre-emphasis
settings and test line limits for pre-emphasis accuracy or value of relative change
between pre-emphasis settings

- Eye diagram mask testing: entry of arbitrary mask through mask files vs. bit rate

- Jitter testing: entry of arbitrary RJ, DJ, TJ values vs. bit rate

- Test plan creation: selection of device conditions to test

- Test template: create default templates for device types avoiding re-entry AND share
complete test process setup with others for consistent settings for same process
requirements in different locations

- Test results reports with pass/fail margin analysis

- Automation control through AUX channel controller

With the eDP 1.4 EP&C test software, you can finally solve the myriad of test issues that
embedded test systems present with one application.

Easy test process definition

The eDP 1.4 electrical performance and characterization software extends the ease-
of-use advantages of Keysight’s Infiniium Series oscilloscopes and previous DisplayPort
standard test software to testing eDP 1.4 designs.

The application will guide you through device setup and test connection with setup wiz-
ards to capture all the test process details. In doing so, you will create a tailored process
to validate or characterize your device and get exactly what you need.
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Using the eDP 1.4 electrical performance and charac-
terization software

The eDP application is started from the analyze tab in the Infiniium GUI. When selected
and finished loading, the screen in Figure 1 is presented. This screen looks much like
other applications in the Infiniium framework. Of particular note, after selecting the stan-
dard to test (€DP 1.4) and the test suite (High-Speed Physical Layer Tests) are the Device
Definition and Connection Setup buttons.

These are selected in progression, Device Definition first and then Connection Setup. If

the labels below these buttons are blue, you can test with the device definition defaults
(determined by the template the user can set) and with the connections defined without
any further manipulations. You can proceed to Select Tests tab to select tests you want
to run for the test session and continue to running tests.

L) (BETA VERSION 0.99.9055) eDP Test -- eDP Device 1 * il oo e
File View Tools Help
R = W
SetUp ISeIectTests I Configure I Connectl Run Tests I Automation I Results I Himl Report
SetUp eDP Test Environment Setup
Test Setup
Standard Selection Test Suite Device Definition
% Physical Layer Tests Dafault Device Definition {oaded.
IEDP 1.4 jv " Bunx Channel Physical Layer Tests
. Connection Setup
€ vy Tests ==
Connection Safup lncomplafe...
¥ Show Normative Tests Only '
0 Tests |Fo||ow instructions to describe your test environment |Ccr1nection: LUMKNOWN Y

Figure 1. eDP 1.4 DisplayPort test environment setup.
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Device definition

The Device Definition tab is where much of the eDP 1.4 EP&C software’s power resides.
When you click on the Device Definition button, you will see a sequence of windows for
you to define your device’s capabilities and the specifications for these. You can see in
Figure 2 how much information is shown in the second tab, Link Rate.

——— ~

Device Definition Wizard = & -
eDF Device Link Rate |Level | Eye Diagram| Jitter | Rise/Fall Time] Inter Pair Skew | Main Link And SSC | Intra Pair <4 | »
Link Rate

Specification Limit Unit Type: € bps & ppm
MNumber of Link Rates: -

Link Rate 1: [1.62 v | Gbps [617.3ps |RER |Min; [5300  ppm  Max 300 ppm |£|
Link Rate2: [27 +| Gbps [3704ps [HER |Min; [£200 pem  Max 300 pem |£|
Link Rate 3: [3.2¢ ~|Gbps [3086ps [HER2 |Min: [-5300  ppm  Max: W ppm |£|
LinkRate 4: [54 ~|Gbps [185.2ps |HER2 |Min: [-5300  ppm  Max W ppm |£|

Spread Spectrum Clocking
Spread Spectrum Clocking State : Settable -
SSC Modulation Frequency |32 kHz | Min: |31|] kHz Maax: |33 kHz |
S5C Modulation Deviation I—ZEII]'D ppm |I‘u'|in: IECH}D ppm Maoc: ID ppm |
| << Back ‘ ‘ Mext == ‘ ‘ Close ‘

Figure 2. Link rate tab in Device Definition sequence.

First, note that the tabs across the top of the window cover not only the device capabili-
ties such as link rate and level but also capture the details necessary for all the tests that
can be conducted. (Example: For eye diagram testing, you can set the pattern at which
to test as well as the mask file to be used.)

The fundamental issues for eDP 1.4 testing are addressed with this screen, and they are:

- The number of bit rates of which the device is capable,

- The nominal values of those bit rates,

- The manner to display the frequency accuracy of those bit rates: absolute error
(bps) or ppm versus nominal link rate value. The minimum and maximum values are
displayed for convenience.

- The CTLE (continuous time linear equalizer) attributes you want to use in the analysis
measurements (eye diagram and jitter) to use for each bit rate. These are defaulted
to the values in the eDP standard v1.0 but are easily alterable.
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Finally, since spread spectrum clocking (SSC) is a favored technique in embedded sys-
tems to keep EMI low, the SSC tests parameters and specifications are selectable here. It
can be set to ‘Always On,” "Always Off,” and ‘Settable.’

When the entries for the Link Rate window are complete, you will press ‘Next” and pro-
ceed to the Eye Diagram and Jitter tabs to complete the product and test requirements.
Figure 3 shows attributes of the Jitter tab and, at the same time, illustrates a very useful
construct called Test Plan.’

- _
Device Definition Wizard

evice LUETNMON WIZATD sl e s osfiges SR Sl comsmme S
€DP Device | Link Rate | Level | Eye Diagram Jitter |Rise/Fall Time| Inter Pair Skew| Main Link And SSC | Intra Pair £4 | »

Jitter
Link Rate TestPattem | TestPlan | NO" {'Sl'}’“'a“ TIMax(U) | DJMac(U) | RJMax(UD)
Link Rate 1 D102 < e [2760m 5000m 4100m 2300m
Link Rate 2 PRBS 7 v et [2760m 5000m 4100m 2300m
! | ke Rate 2 HBRZCPAT | Edt  |2760m 5000m 4100m 2300m
Link Rate 4 Random Patt... LI iEEi 2760m 5000m 4100m 2300m (1

Test Plan Wizard

TestPlan

B Tosi L |

(- [w] Jitter Link Rate 4
| (- Link Rate

Rate4 (5.400 Gbps)

Differential Voltage Level

| »

m

Level1 (250.0mV)
Level2 (300.0mV)

-Emphasis Level I
PreEmphasis0 (0.000dB)
[ PreEmphasis1 (2.000dE)
[ PreEmphasis2 (4.000dE) -

| o || o |

Figure 3. Jitter setup in the device definition sequence.

In the Jitter setup window, you will immediately see how comprehensive and flexible the

software is. Firstly, it allows for all the link rates to be tested for jitter and allows for pat-
tern type selection for the jitter measurement (selections are: PRBS7, HBR2CPAT, D10.2,
random pattern). Then, you can enter the upper limits of jitter in the various components
of jitter. Since the capability of your device includes different level settings and pre-em-

phasis settings, you might be interested in testing jitter for ALL combinations of these or
just a few. By simply clicking the boxes in the Test Plan Wizard, you can select the device
combinations to be tested.

When you have finished with the Jitter setup, you can save the setup as a template for
the next time you test. Further, you can send this template to a colleague or partner so
they can use the same setup, conditions and test line limits. You will see a blue label
below the Device Definition button, and you can click on this to select another template.
At this time you now click the Connection Setup button to enter the Test Session detalils:
attributes of your work bench and test connection.
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" _ (BETA VERSION 0.99.

File View Tools Help
I = W RN

SetUp eDP Test Environment Setup

|SelectTests I Configure I Connectl Run Tests I Automation I Results I Html Report

Test Setup

Select Tests Standard Selection Test Suite Device Definition

@ Physical Layer Tests ? YOUR 2DP Davice Definition L oadsd.
IEDP 14 jv € A Channel Physical Layer T
Configure  Utility Tests

i ion Setup Completed.

¥ Show Normative Tests Only

Run Tests

& Tests |Follow instructions to describe your test environment |Connection: UMKMNOWN |

Figure 4. When finished with device setup, your specific template file is loaded.

Test session

The eDP 1.4 EP&C test session wizard is leveraged from the DisplayPort test software
wizard. Its purpose is to identify the connection to the oscilloscope and enable select-
ing the scope of testing for your current test session - say because of troubleshooting.
For example, though a device might be defined in the Device Definition wizard, to have
4 bit rates and 4 lanes, you might be interested in only one lane and the eye diagram of
one bit rate for a given experiment or characterization. The session test sequence is four
screens, the purpose of which is to specify connection to the oscilloscope and to select
only what you need for your immediate test objectives.
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Test Session Setup

The second screen of the test session sequence is the session test details screen, and it
allows you to narrow in on a specific lane, bit rate or level for a focused characterization
test. The screen is shown below:

i "
Test Session Setup
Session Test Details
Lane Bit Rate Spread Spectrum Clocking

1 Lane [¥ Bit Rate 1 ¥ S5C Enabled

& 7 Lanes ¥ BitFatz 2 ¥ S5C Disabled I
1]

4 Lanes ¥ BitFatz 3
| ¥ Bit Rate 4

(]

|| Differential Voltage Level | Pre-Emphasis Level Post-Cursor2 Level

W Swing 0 ¥ Pre-emphasis 0 W Level 0

¥ Swing 1 [¥ Pre-emphasis 1
I| ¥ Swing 2 [¥ Pre-emphasis 2

¥ Swing 3 [V Pre-emphasis 3

<z Back MNext == Close

Figure 5. eDP 1.4 session test details in setup.

You can select the specifics to test easily. For instance, if you just want to test 5.4 Gbs
(bit rate 4), you would choose bit rate 4 and leave the other bit rates unselected. If you
select all the bit rates for all the tests you selected in the test select tab, the software
will run at all the bit rates you have selected.

The final screen in the test session setup sequence is the channel assignment setup.

It will portray the connection expected in number of channels and type of connection
requested. It is editable, and if there are channel assignment conflicts, the user is alerted
to the fact. In a prior screen, you can select whether you want to use direct connection
to the oscilloscope or connect with oscilloscope differential probes. Direct connection

is recommended; however, using differential probe heads (SMA probe heads), you can
connect four lanes simultaneously and measure all the differential tests in one test con-
nection.
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i '1
Channel Selection Setup - Single-Ended SMA
Single-Ended (SMA)
Channel Selection
.. C Lane 1+
i ] I8
-- L] Channel 2 -
| Lane 0+
Lane 1- N
g Channel 1 -
Lane 0-
||

== Back Finish

Figure 6. Channel assignment setup: lane and oscilloscope assignment: 2 lane single-ended connection using all
four scope channels.
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Test selection

After defining the test environment through the test setup loop, you are presented with
only those tests that are appropriate for the device defined AND environment chosen.
For example, if spread spectrum clocking (SSC) is not selected in the session description,
then no SSC tests will appear; nor will they regardless of if the device definition setup
defined the device to be SSC OFF only. A similar logic holds for pre-emphasis and levels
as well. If your device definition is one lane only or defined device connection is one lane
(one differential probe or two single-ended connections), then no inter-pair skew tests
will appear in the test suite. This dynamic filtering simplifies your job by ensuring you
attempt to test only what is possible for the DUT and connection model you have chosen.

The eDP 1.4 test suite is shown in the test selection screen (see Figure 7). It is partitioned
in groups of tests as a function of the pattern that is required to test. By grouping them
so, the number of required test interruptions is minimized. Shown is D10.2 (clock pat-
tern), PRBS7 (127-bit repetitive pattern), and HBR2CPAT, which is a 2520-bit repeating
pattern that was defined specifically for HBR2 in DisplayPort 1.2 - it is considered a key
pattern to test with in most circumstances. Other patterns that may be used are PLTPAT
(divide-by-10 clock) and random pattern, which is offered for flexibility.

Tests may be selected independently, and any number of tests may be selected for a giv-
en run. If more than one lane is possible to run (as determined by the selections in setup),
then test selection by lane is also possible. If different connections or conditions of test
are required from one test to another, a splash screen is presented to the user indicating
the required change. When automation mode is used with the AUX channel controller,
the device is changed automatically, and there is no need for the splash screens.

wew (BETA VERSION 0.99.90

File View Tools Help

Dw | &l |&® e
Task Flow _| setup SelectTests IConﬁgure I Connectl Run Tests | Automation I Results I Html Report
E|D ) Source Differential Tests
E1-[]© HBR2CPAT Tests
) Eye Diagram (TP3_EQ)
Select Tests 1 Non-ISI Jitter
© Total Jitter {TP3_EQ)
B[] © Random Jitter (TP3_EQ)
Configure &[] O PRES 7 Tests
B-[J© D10.2Tests
Mon-ISI Jitter
) Total Jitter (TP3_EQ)
Connect
) Random Jitter (TP3_EQ)
) Main Link Frequency Compliance
) 55C Modulation Frequency
[1© 55C Modulation Deviation
H-[J© PLTPAT Tests

E|_D ) Embedded DisplayPort Tests
B[] Source Tests
[1© Deterministic Jitter (TP3_EQ)
) Deterministic Jitter (TP3_EQ)
H-[]© Randem Pattern Tests

Run Tests

(Click a test's name to see description)

Limit Set: Embedded DisplayPort (eDP) Standard Version 1.4

6 Tests |Ched< the test(s) you would like to run |Connecﬁon: LINKMOWN | A

Figure 7. Lists the tests that are selectable and their status. Status bubbles indicate successful completion,
failure or incompletion.
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Configurability and guided connection

The eDP 1.4 electrical performance and characterization software provides further flexi-
bility in your test setup through the configure tab and will guide you to make connection
changes with hookup diagrams when the tests you select require it.

While the most configurability is afforded in the test definition sequence, the configure
tab allows for further possibility of modification of the test session operation for testing
debug or ‘what-if’ analysis. For instance, you can alter transfer function, equalization
or bandwidth of the measurement. In Figure 8, you can see some of the configurable
parameters that can be altered in a given test session.

[ __ (BETA VERSION 0.99;

File View Tools Help
D@ H| '»2rEI |

Task Flow _| setUp | SelectTests Configure | connect | Run Tests | Automation | Results | Hml Report
Mode: ¢ Compliance % Debug

SetUp

Activate/Refresh Limit Set... | Active: (Official) Embedded DisplayPort (eDF) Standard Version

‘@ Clock Recovery Damping Factor -Link Rate 4( » |Settings For: Eye Diagran
Bl O Equalizer Settings Movement
- @ Equalizer Enable (True) Select a value:

@ Use Custom Transfer Function (False) I ,l

@ Custom Transfer Function File Name (CustomEmbe
@ Cable Embedding (False) Eye Diagram Eye Mask Move

Select Tests

Configure B~ O Differential Voltage Level and Pre-Emphasis Level Setti Select the type of movement
@ Level Pattern Count (1000) _T_:sTE eye mask used in Eye
- @ Level Memary Depth (kpts) (500) '
= © Eye Diagram Settings For [Fixed] mode, the mask
comect B I i @ Eye Diagram UI Count (1000000} shifted and aligned.
----- @ Eye Diagram Memory Depth (kpts) (2000) §
----- @ Evye Diaaram Folding Bits (Auto) ol Gass mode hem:
¥& Diagl ng ) automatically shifted and alig
----- @ Eye Dizaram Passing Start Location (UI) {0.375) herizontally within +/-0, 2501
punTeste W @ Eye Diagram Passing End Location (UI) (0.625) violation occurs,
----- @ Eye Diagram Custom Eye Mask (False) ) .
----- @ Eye Diagram Eye Mask Scale (Normalized) ;:;ﬁgﬁgﬂﬂgﬂgsd:ﬁdﬂ;ﬁc
----- @ Evye Diagram Eye Mask Height Location {Dynamic) harizontally within +,|’—0.25L.ﬁ
----- @ Eye Diagram Indude Random MNoise (False) for maximum margin with no
----- @ Eye Diagram Eye Mask Movement (Fixed) 0CCurs,
=~ © Differential Transition Time Settings R
----- @ Transition Time Edges (100) A
----- @ Transition Time Memory Depth (kpts) (500) -
i n | 3 -
6 Tests |Conﬁgure options for the tests you checked |Connection: UNEMOWN | A

Figure 8. The eDP 1.4 configure tab enables changing measurement parameters in the ‘Debug’ mode to support
characterization and debug activities.

After you configure the test to meet your needs, the eDP 1.4 EP&C user interface displays
the connection screen, which is specific to the configuration data you have selected.
Figure 9 illustrates the typical connection guidance provided for a one-channel "A minus
B" connection model for a one lane test setup.
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File View Tools Help

D d| '@ E 1|

Task Flow _

SetUp

Select Tests

Configure

Run Tests

SetUp I Select Tests I Configur: IRun Tests I Automation I Results I Html Report I

6 tests will
be run.

1 physical
setup will be
used.

Followthese
instructions
to start
testing

Infiniium
Oscilloscope

SMA Cable

FILDI SMA Cable

eDP-TAP

Connect TP/Lane 0 + (Lane A +) directly to Channel 1 of Infinitum
Oscilloscope using SMA cable.

Connect TP/Lane 0 - (Lane A -) directly to Channel 3 of Infinium
Oscilloscope using SMA cable.

Connect TP/Lane 1 + (Lane B +) directly to Channel 2 of Infinitum
Oscilloscope.

Connect TP/Lane 1 - (Lane B -) directly to Channel 4 of Infinium
Oscilloscope.

| I iz eampieeateseinatmeiane] - == | I sppressail comectonprompts

& Tests |Follow instructions to connect the DUT, then press [Start] |Connecﬁon: LINKMOWMN |

Figure 9. The final step before test is to illustrate the anticipated connection for the test.
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I (BETA VERSION 0.99.9055) eDP Test — eDP Device 1 @ [E=aEal™ >

File View Tools Help
D | o0 XK

Task Flow _| setUp | Select Tests | Configure | Comnect | RunTests | Automation Resuts | Hii Report |

Test Name [ wiorst Actual [ worst Margin_|[ Pass Limits
/ Lane 0 - Eye Diagram Test {TP3_EQ) (HBR2CPAT) 0.000 50.0% -500 m <= VALUE <= 500 m
/ Lane 0 -Nan 15T Jitter Test (HER2CPAT) 211000mUl 92.4% VALUE <= NonIsTitterLimit UT
/ Lane 0 -Total Jtter Test (TP3_EQ) (HBR2CPAT) 83.800mUl 83.2% VALUE <= TotalSitterLimit LT
Select Tests / Lane 0 - Deterministic Jitter Test (TP3_EQ) (HER2CPAT)  60.100mUl  85.3% VALUE <= DeterministicJitterLimit UT
/ Lane 0 -Random Jitter Test (TP3_EQ) (HBR2CPAT) 2000mUl  99.1% VALUE <= RandomJitterLimit UL

Configure

Details: Lane 0 - Eye Diagram Test (TP3_EQ) (HBR2CPAT)

un Tests Summary / summary | ./ Trial 1 worst) | -/ Trial2|
;ﬂ?‘sd:zn Trial | Actual value | Margn | Mumber of UL | Mask Width | Mask Height (Viigh) | Mask Height (Viow) | Eye Width Measured | Eye H
ailed: =
e Hezn 2000 5000%
| Sedev 5600 5000 %
Worst tria - Py Py
a1 tin 2005 5000
i G000 S000%
Sum 2000 700.0%
/Trla\ 1 (Worst] 0.000 50.0% 1.000000 M 500.000mUI  37.500 mV' ~37.500 mV 171.970ps 220.4
/Trla\ 2 0.000 50.0% 1.000000 M 500.000mUI  37.500 mV' -37.500 mV 172.330 ps 219.4
Show details
Up to 25 tridls
chronalogical
Modify...| |« | . ] r
STests |5 results shown. [Himl Report] tab shows detais | Connection: Source Tests Connection Disgram | 4

Figure 10. eDP 1.4 EP&C test software results report documents your test and indicates the pass/fail status, test
specification range, measured values and margin.

Thorough performance reporting

The eDP 1.4 electrical performance and characterization software generates thorough
reports that not only capture the performance and status of the device under test, but
also capture the screen shots of your most significant measurements for your perusal
and evaluation. The first page of the report lists equipment and configuration details
required in standard quality-assurance programs. It also provides a hot-linked results
table that will quickly get you to the measurement report section of interest.
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|| Home - Projects x ¥ [ Financials % /' [ eDP Devicel Results 2014 %

o €@ [ filey//C/Users/fetz/Documents/AAA_Fetz/Specific%20Problems/edp/eDP%20Device%201%20Results%202014-11-10_19-15-02/el ool =
2 Apps [ Indexcf/ [T] Agilent Administrati... (] Other boskmarks

A KEYSIGHT I
eDP Test Report

Overall Result:

[ TeConpumonbomn
T ]
Test Session Details

Faityee [weerrencomrean |
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[Eompliance Limits (official) [Embeddsd DisplayPort (<0F) Standard Version 1.4
Eetresome—— [venoo ot on

Summary of Results

|_Failed] o
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|/ Jo | |lene0- Fue DisgramTest (7P3 FoiHBRCPATI o000 [E0o%  [500m<=VALUE <=S00m
|/ Jo | |Leneo-Totaltier Test (TP3 EQ) (HBROCPAT) s3g0omul [e32% [V/ALUE <= TotaliterLimit Ul
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Figure 11. The eDP 1.4 software generates a summary report where you can see the total test results for your
device quickly and clearly. Additional details are available for each test, including the test limits, test description
and test results, including waveforms, if appropriate. All are hot-linked to more detailed results further in the
report. In addition, the margin of the result is indicated to provide further insight.
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¢ el ooooo  soow SO0000 37sp0my 7SOV A71970ps  220.450mY 450 mll
/ Tralz 0000 50.0% le i{’&m WS0mY  -37S00mY  172330ps  219.470mV  440mUl 0.000V

Trial 4
Trial 1- Eye Diagram Test (TP3_EQ)

Figure 12. Summary report detail: The eDP 1.4 software’s summary report provides screen shots of all the
measurements that have been performed. In this figure, you can see the data-eye. Observe the clear status and

description at the top and the measurement data just above the eye.
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eDP test point adapters

The eDP 1.4 specification is standardized on IBEX connectors on the display panel to con-
nect to a graphics processor board/motherboard through a ribbon-like flexible PC board.

Figure 13. IBEX connector with ribbon-like flexible PC board.

By virtue of this standardization, testing for eDP 1.4 must be done at the panel connec-
tor. In DisplayPort and eDP, this point is called Testpoint 3 (or TP3 for short). TP3 neces-
sarily includes the loss of the ribbon cable and whatever connection characteristics are
at the motherboard where the ribbon connector is connected. To acquire at TP3, you will
need a mating connector to your IBEX connectorized flexible PC board. Wilder Technolo-
gies makes a family of products to connect to the flexible PC board.

Figure 14. Wilder Technologies’ eDP-TPA40L-PC test point adapter fixture.
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This eDP fixture has high-speed breakout cables that terminate with SMA female con-
nectors with an assumption that there will be cables from the oscilloscope channels to
the fixture. While these cables do increase loss to the measured lines, they can be kept
to a minimum to reduce their effect and can be effectively removed using PrecisionProbe
software available in the Infiniium oscilloscope (see Table 4).

While TP3 will show the actual performance through a flexible PC board, it is often
desired to render the acquired waveform in ‘compensated’ fashion to simulate a mini-
mal correction that a receiving device might make. In DP and eDP, we call this TP3EQ
(or TP3 equalized). We use CTLE (Continue Time Linear Equalizer) equalization, and the
parameters for the CTLE are given in the eDP 1.4 specification. The settability of these is
discussed above in Device Definition.

Extensibility

You may add additional custom tests or steps to your application using the N5467B/
N5467C 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.

File View Tools Help
New Project... B &
Open Project...

Tests |Cu:unﬁgure I Cu:unneu:tl Run

Save Project

G Electrical Tests
Save Project As...

0 Single-Ended Signals

Export Results ¥ | O Differential Signals

User Defined »  Install Add-In i
: () Data Strobe Timing

Print. .. ) Data Timing

Page SEtUD. = ) Command Address Timing

Primt Preview, ..
Fecent Projects

Exit

Figure 15. Importing a UDA add-in into a compliance application.

Add-ins may be designed as:
- Complete custom tests (with configuration variables and connection prompts)
- Any custom steps such as pre-/post-processing scripts, external instrument control
and your own device control
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SetUp Select Tests |C|:|nﬁgure I Cu:unneu:tl Run Tests

=[] AlCDRZ Tests

7-[]© Electrical Tests

~[Q© Timing Tests

O User Defined

O My Custom Test

) My Custom Step

() My Post-processing Step

) My External Instrument Control
O My Device Contral

Figure 16. UDA add-in tests and utilities.

Automation

You can completely automate execution of your application’s tests and add-ins
from a separate PC using the remote interface feature (download free toolkit from
www.keysight.com/find/scope-apps). You can even create and execute automation
scripts right inside the application using a convenient built-in client.

Set L||:|| SelectTestsI Configure I Connectl Run Tests Automation lResuIts | Himil Reportl

Execute commands from: {+ Script ( Files Start | Settings... |

Commands... | ## Configure signal data rate #2
Save As.. | SetConfig TestMode' '6Gbps'

## Connect to an external instrument”

ConnectappTolnstrumentCustom 'Instrumentiame =PatternGenerator; InstrumentAddress =192, 168.0.2'
## Send command to the external instrument through Add-In step ==

SelectedTest -5000

== Gelect tests =

SelectedTests 1000, 1001, 1005

#z Select Matlab post-processing script through Add-In step 2

SelectedTest -5000

== Run test sequence above ==

Run

Figure 17. Remote programming script in the automation tab.
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The commands required for each task may be created using a command wizard or the
“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

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 environ-

ment, 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

Oscilloscope

Custom tests
Compliance App + Automation Engine
Matlab processin
T,

+ Custom Tests / Steps
* Post processing

A LabVIEW

C++ scripts

UDA Add-In
* DUT control
* Instrument control

il

Results

A 4
DUT or External
—l
Pattern G ] itch Matrix Instrument Control
A A sl Live Signals
Custom Tests / Steps
— or Post Processing

# DUT

)

Figure 18. Combine the power of built-in automation and extensibility to transform your application into a com-

plete test suite executive.



20 | Keysight | eDP 1.4 Electrical Performance and Characterization Software - Data Sheet

Tests performed

The eDP 1.4 electrical performance and characterization software performs standard
tests found in the DisplayPort electrical performance and compliance software and are
provided for the specific purpose of eDP designs. Testing is assumed to be TP3 (a flexible
cable from graphics processor in place) so the user needs to consider whether TP3 or
TP3Eqg makes sense for their application. There is nothing that prevents a Testpoint 2
measurement except test access. If a model of the flexible cable is had (S-parameter
model), a transfer function can be made to undo its effects to show what the TP2 wave-
form looks like.

Assertion no. Test description Test plan Comments

DisplayPort CTS 1.2b  Source tests controlled

Section3.

TestID 3.1 Data eye eiagram Yes Custom eye mask per data rate

TestID 3.2 Non Pre-emphasis level verification Yes Referential (LevelX/LevelH) or absolute voltages

TestID 3.3 Pre-emphasis level verification Yes Provided for system check. Referential or absolute

TestID 3.4 Inter-pair skew Yes Pattern required

TestID 3.5 Intra-pair skew Yes D10.2 pattern

TestID 3.6 Differential transition time Yes Entry of thresholds

TestID 3.10 AC common mode noise Yes Single-ended test connection required. DP 1.2
informative test

TestID 3.11 Non-ISI jitter measurements Yes Non-equalizable jitter

Test 1D 3.12 Total jitter measurements Yes 10-9 BER

TestID 3.14 Main link frequency compliance Yes D10.2 pattern preferred

TestID 3.15 Spread spectrum modulation frequency Yes D10.2 pattern preferred

TestID 3.16 Spread spectrum modulation deviation Yes D10.2 pattern preferred

Table 1. eDP 1.4 tests performed by the eDP 1.4 software.
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Ordering information

The eDP 1.4 electrical performance and characterization software is compatible with
Keysight Infiniium Series oscilloscopes with operating software revision 5.20 or higher.
For oscilloscopes with earlier revisions, free upgrade software is available at
www.keysight.com/find/scope-apps-sw

Recommended oscilloscopes

eDP specification Infiniium software application Minimum bandwidth Compatible oscilloscopes
eDP 1.4 eDP 1.4 EP&C 13 GHz Infiniium 90000 Series and Z-Series

Table 2. Recommended oscilloscopes.

To purchase the eDP 1.4 software with a new or existing Infiniium Series oscilloscope,
order one of the following options.

eDP 1.4 software options

Application License type Infiniium Z-Series Infiniium 90000 Series
eDP 1.4 EP&C software Fixed Factory-installed NE6469A-TFP Option 083
User-installed NB6469A -1FP NB6469A -1FP
Floating Transportable NB469A -1TP NB469A -1TP
Server-based N5435A-083 N5435A-083

Table 3. eDP 1.4 EP&C software options.

Oscilloscope measurement software

Application License type Infiniium Z-Series Infiniium 90000 Series
Equalization (required) Fixed Factory-installed N5400A-1FP Option 004
User-installed N5400A-1FP N5400A-TNL
Floating Transportable N5400A-1TP N5400A-1TP
Server-based N5435A-001 N5435A-001
Equalization (required) Fixed Factory-installed Nb46TA-1FP Option 012
User-installed N546TA-1FP N546TA-INL
Floating Transportable N5461A-1TP N5461A-1TP
Server-based N5435A-025 N5435A-025
PrecisionProbe calibration Fixed Factory-installed N2809A-1FP Option 001
(optional) User-installed N2809A-1FP N2809A-TNL
Floating Transportable N2809A-1TP N2809A-1TP1,2
Server-based N5435A-003 n/a
InfiniiSim (optional) Fixed Factory-installed NH465A-1FP Option 014
User-installed N5465A-1FP N54B65A-TNL
Floating Transportable N5465A-1TP N5465A-1TP
Server-based N5435A-027 N5435A-027

Table 4. Infiniium measurement software.

Model number Description

eDP-TPA4QOL-PC Wilder Technologies 40 pin test point adapter
N4871A 3.5mm cables phase matched +/- bps

15443 SMA cable set phase matched +/-25ps

Table 5. Fixture and connection tools.
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myKeysight
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LXI

myKeysight

www.keysight.com/find/mykeysight
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www.axiestandard.org

AdvancedTCA® Extensions for Instrumentation and Test (AXle) is an

open standard that extends the AdvancedTCA for general purpose and
semiconductor test. Keysight is a founding member of the AXle consortium.
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www.Ixistandard.org

LAN eXtensions for Instruments puts the power of Ethernet and the
Web inside your test systems. Keysight is a founding member of the LXI
consortium.

Www.pxisa.org

PCI eXtensions for Instrumentation (PXI) modular instrumentation delivers a

rugged, PC-based high-performance measurement and automation system.

Three-Year Warranty

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