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R&S®PRTP-K114/-K115 R&S ScopeSuite overview

1 R&S ScopeSuite overview

The R&S ScopeSuite software is used with R&S RTP oscilloscopes. It can be installed
on a test computer or directly on the oscilloscope. For system requirements, refer to
the Release Notes.

R&S ScopeSuite

- O X
173 TileView (@ About @ Help
Compliance Tests = Measurement Functions

Settings

.

Oscilloscope

i

s e = =

Ethernet 1000BASE-T1 USB3.2-RX HDMI eMMC

Irstimens Ethemet 25/5/10G  MGBASE-T1 DDR3 DisplayPort Demo
i D
Report 10BASE-T1 PCle DDR4 MIP| D-PHY

A
¢
B

]

100BASE-T1 USB DDR5 MIPI C-PHY

‘Welcome to compliance tests selection screen.

Figure 1-1: Compliance Tests
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R&S ScopeSuite

- O x

35 TileView () Avout @ Help

Compliance Tests Measurement Functions

Settings

Oscilloscope
Instruments
i

Report

Load Pull

Welcome to cempliance tests selection screen.

Figure 1-2: Measurement Functions

The R&S ScopeSuite main panel has several areas:

® "Settings": connection settings to oscilloscope and other instruments also default
report settings

® "Compliance Tests": selection of the compliance test

® "Measurement Functions™: selection of the measurement functions

® "Demo": accesses demo test cases that can be used for trying out the software
without having a connection to an oscilloscope

e /W shift sideways to change the transparency of the dialog box

® "Help": opens the help file, containing information about the R&S ScopeSuite con-
figuration

® "About": gives information about the R&S ScopeSuite software

e "Tile View": allows a personalization of the compliance test selection
You can configure which tests are visible in the compliance test section and which
are hidden, so that only the ones you use are displayed.

» To hide a test from the "Compliance Tests" view, do one of the following:
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R&S®PRTP-K114/-K115 R&S ScopeSuite overview

a) Right-click on the compliance test that you want to hide.
The icon of the test changes, see Figure 1-3. Now with a left click you can hide
the test.

[

Demao

Figure 1-3: Unpin icon

b) Click on "Title View" to show a list of the available test cases. By clicking a test
case in the show list, you can pin/unpin it from the main panel.
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Test equipment

2 Preparing the measurements

2.1 Test equipment

DisplayPort 2.1 (HBR X)

For DisplayPort 2.1 (HBR X) (previously known as DisplayPort 1.4a) compliance tests,
the following test equipment is needed:
e R&S RTP with 4 channels and minimum 13 GHz bandwidth

e R&S RTP-K114 DisplayPort 2.1 (HBR X) compliance test option (required option,
installed on the R&S RTP)

e Additional R&S RTP options:
— Option R&S RTP-K133 or R&S RTP-K134 advanced jitter and noise
— Option R&S RTP-K137 advanced eye analysis
— Option R&S RTP-K141 high-speed serial patter trigger
— Option R&S RTP-K126 embedding and equalization
® For measuring Main-Link signals you need one of the following:
For one lane measurements:

— 1 differential probe with SMA module and 13 GHz bandwidth, e.g R&S RT-
ZM130 with R&S RT-ZMA40.

— 2 SMA cables

For dual lane measurements:

— 2 differential probes with SMA module and 13 GHz bandwidth, e.g R&S RT-
ZM130 with R&S RT-ZMA40.

— 4 SMA cables

® For measuring AUX CH signal:
— 1 differential probe, e.g R&S RT-ZM130 and 1 SMA module R&S RT-ZMA40
— 2 single-ended probes with at least 500 MHz bandwidth

® Test fixtures:

— DisplayPort AUX controller: recommended Unigraf UCD-323 for full DUT auto-
mated control

— Auxiliary Control test Adapter: recommended Wilder Technologies Auxiliary
Control Test Adapter or Luxshare Auxiliary Control Board or equivalent

— DisplayPort test adapter: recommended Wilder Technologies DP-TPA-P or Lux-
share DP plug test fixture or equivalent

® Optional for return loss tests: vector network analyzer with frequency range from
50 MHz to 12 GHz, eg. R&S ZNB, R&S ZNC, R&S ZND or R&S ZVA.

® The free-of-charge R&S ScopeSuite software, which can be installed on a com-
puter or directly on the R&S RTP.
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Installing software and license

Embedded DisplayPort 2.0 (HBR X)

For Embedded DisplayPort 2.0 (HBR X) conformance tests (previously known as
1.4b/1.5 compliance tests), the following test equipment is needed:
e R&S RTP with 4 channels and minimum 13 GHz bandwidth

® R&S RTP-K115 EDP 2.0 (HBR X) conformance test option (required option, instal-
led on the R&S RTP)

® Additional R&S RTP options:
— Option R&S RTP-K133 or R&S RTP-K134 advanced jitter and noise
— Option R&S RTP-K137 advanced eye analysis
— Option R&S RTP-K126 embedding and equalization
® For measuring Main-Link signals you need one of the following:
For one lane measurements:

— 1 differential probe with SMA module and 13 GHz bandwidth, e.g R&S RT-
ZM130 with R&S RT-ZMA40.

— 2 SMA cables

For dual lane measurements:

— 2 differential probes with SMA module and 13 GHz bandwidth, e.g R&S RT-
ZM130 with R&S RT-ZMA40.

— 4 SMA cables

® For measuring AUX CH signal:
— 1 differential probe, e.g R&S RT-ZM130 and 1 SMA module R&S RT-ZMA40
— 2 single-ended probes with at least 500 MHz bandwidth

® Test fixtures:

— DisplayPort AUX controller: recommended Unigraf UCD-323 for full DUT auto-
mated control

— Auxiliary Control test Adapter: recommended Wilder Technologies Auxiliary
Control Test Adapter or equivalent

— Embedded DisplayPort test Adapter: recommended Wilder Technologies EDP-
TPA40L or equivalent

® The free-of-charge R&S ScopeSuite software, which can be installed on a com-
puter or directly on the R&S RTP.

2.2 Installing software and license

The preparation steps are performed only once for each computer and instrument that
are used for testing.
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Setting up the network

@ Uninstall older versions of the R&S ScopeSuite

If an older version of the R&S ScopeSuite is installed, make sure to uninstall the old
version before you install the new one. You can find the version number of the current
installation in "Help" menu > "About". To uninstall the R&S ScopeSuite, use the Win-
dows "Control Panel" > "Programs”.

For best operation results, we recommend that the installed firmware versions of the
R&S ScopeSuite and the oscilloscope are the same.

To install the R&S ScopeSuite

1. Download the latest R&S ScopeSuite software from the "Software" section on the
Rohde & Schwarz R&S RTP website:
www.rohde-schwarz.com/product/rtp.html

2. Install the R&S ScopeSuite software:

e On the computer that is used for testing, or
e Onthe R&S RTP.

For system requirements, refer to the Release Notes.

To install the license key on the R&S RTP

» When you got the license key of the compliance test option, enable it on the oscil-
loscope using [Setup] > "SW Options".
For a detailed description, refer to the R&S RTP user manual, section "Installing
Options", or to the online help on the instrument.

2.3 Setting up the network

If the R&S ScopeSuite software runs on a test computer, the computer and the testing
oscilloscope require a LAN connection.

There are two ways of connection:

® |AN (local area network): It is recommended that you connect to a LAN with DHCP
server. This server uses the Dynamic Host Configuration Protocol (DHCP) to
assign all address information automatically.

® Direct connection of the instruments and the computer or connection to a switch
using LAN cables: Assign fixed IP addresses to the computer and the instruments
and reboot all devices.

To set up and test the LAN connection
1. Connect the computer and the instruments to the same LAN.
2. Start all devices.

3. If no DHCP server is available, assign fixed IP addresses to all devices.
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Connecting the R&S RTP

4. Ping the instruments to make sure that the connection is established.

5. If VISA is installed, check if VISA can access the instruments.

a) Start VISA on the test computer.
b) Validate the VISA address string of each device.

See also:
® Section 2.5, "Connecting the R&S RTP", on page 12

2.4 Starting the R&S ScopeSuite

To start the R&S ScopeSuite on the test computer or on the oscilloscope:

» Double-click the R&S ScopeSuite program icon.

To start the R&S ScopeSuite on the instrument, in the R&S RTP firmware:

» In the "Apps" dialog, open the "Compliance" tab.
For load pull measurement, in the "Apps" dialog, open "RF" tab > "Load Pull".

2.5 Connecting the R&S RTP

If the R&S ScopeSuite is installed directly on the instrument, the software detects the
R&S RTP firmware automatically, and the "Oscilloscope" button is not available in the
R&S ScopeSuite.

If the R&S ScopeSuite software runs on a test computer, the computer and the testing
oscilloscope require a LAN connection, see Section 2.3, "Setting up the network",

on page 11. The R&S ScopeSuite software needs the IP address of the oscilloscope to
establish connection.

1. Start the R&S RTP.
2. Start the R&S ScopeSuite software.

3. Click "Settings" > "Oscilloscope”".
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Connecting the R&S RTP

R&S ScopeSuite

- O x
525 TileView () About (@ Help

Compliance Tests ~ Measurement Functions

Settings
i, B8 BE < = W
1G ==
Qscilloscope Ethernet 1000BASE-T1 USB3.2-RX. HDMI eMMC
=] (> ]

Instruments Ethernet 25/5/10G  MGBASET DDR3 DisplayPort Demo
‘ D

Report

T0BASE-T1 PCle DDR4 MIPI D-PHY

< m (]

100BASE-T1 UsB DDR5 MIPI C-PHY

Welcome to compliance tests selection screen.

4. Enter the IP address of the oscilloscope.
To obtain the IP address: press the Rohde & Schwarz logo at the top-right corner
of the oscilloscope's display.

5. Click "Get Instrument Information".

The computer connects with the instrument and gets the instrument data.

RSScopeSuite - o x

Q@ Back  Oscilloscope Settings @ sbout @ Hep

Oscilloscope
IP address:
Get Instrument Information
Device: RTO
Serial Number: 400132
Firmware Version: 2.60.2.7

Restore Settings On Exit: (@) Never () Ask () Always

Connect software to your RTO.
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Connecting the vector network analyzer

If the connection fails, an error message is shown.

2.6 Connecting the vector network analyzer

The vector network analyzer (VNA) is required to perform DisplayPort return loss mea-
surements.

Similar to the AWG, the VNA can be used in automatic or manual mode. You can use
the automatic mode only with supported instruments. A LAN connection and a VISA
installation on the computer that is running the R&S ScopeSuite is required. If the
R&S ScopeSuite is installed on the R&S RTP, no installation is needed because VISA
is already installed on the instrument.

For manual test execution, it is recommended to use one of the listed VNAs. Moreover,
any VNA can be used that meets the following requirements:

® S11 parameter measurements are possible
® Can export trace data in Touchstone (*.s1p) or *.csv format

® Supports frequency range 50 MHz to 12 MHz

In manual mode, you connect the vector network analyzer to the test board and config-
ure the instrument manually.

To connect the vector network analyzer for automatic testing

1. Connect the computer and the VNA. Set up the LAN connection, see Section 2.3,
"Setting up the network", on page 11.

In the R&S ScopeSuite, click "Instruments".
Click the "VNA" tab.

Select the "Automatic" operating mode.

o &> 0N

Select the "VNA Type" and enter its IP address.
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Report configuration

R&S ScopeSuite

I - O X

& Back Instruments Settings © 2ot @ Hep

AWG VNA SA BERT

Vector Network Analyzer

VNA Type | ZNB

IP Address: | 10.10.10.10

o Get Instrument Information

I

Device:

Serial Number:

Firmware Version:

Configure default settings for new session

6. Click "Get Instrument Information".

The computer or R&S RTP connects with the instrument and retrieves the instru-
ment data.

2.7 Report configuration

In the "Report Configuration" menu, you can select the format of the report and the
details to be included in the report. You can also select an icon that is displayed in the
upper left corner of the report.

Also, you can enter common information on the test that is written in the "General Infor-
mation" section of the test report.
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Report configuration

R&S ScopeSuite - 0O x
@ Back Report Settings © roout @ Help
Content Format lcon

Display Summary [/ (@ PDF & Change
Display Detail [/ () Waord Document
Display Properties [/] () HTML
Display Screenshots ‘\/‘ Display SVG Chart |./“

Reports Directory

Directory‘ | & Change [g& Open

User Input

Device Under Test (DUT) ‘

User

Site

Temperature

Comments

Configure default settings for new session
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Starting a test session

3 Performing tests

3.1 Starting a test session

R&S ScopeSuite - 0O X

Q Back Compliance Tests DisplayPort © Avout @ Help

Select Standard Version

(®) DP 2.1 (HBRX) () eDP 2.0 (HBRX)

Session Name Last Accessed Comment
DP 2.1 (HBR X)_20250610_ &/10/2025 8:01:32 PM Type in your comment.

DP 2.1 (HBR X)_20250610_ 6/10/2025 7:43:11 PM Type in your comment.

4 Add [m# Open [fj Remove [y Rename B Comment ﬁ Show Report

Add new or open existing session to run.

After you open a compliance test or measurement function, the "Session Selection”
dialog appears. In this dialog, you can create new sessions, open or view an existing
report.

The following functions are available for handling test sessions:

Function Description

"Add" Adds a new session

"Open" Opens the selected session

"Remove" Removes the selected session

"Rename" Changes the "Session Name"

"Comment" Adds a comment

"Show report" Generates a report for the selected session

To add a test session

1. In the R&S ScopeSuite window, select the compliance test under the "Compliance
Tests" tab.
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Configuring the test

2. Inthe R&S ScopeSuite window, select the compliance test or the measurement
function.

3. Inthe "Session Selection" dialog press "Add".

4. If necessary, change the "Session Name"

To open a test session

1. In the R&S ScopeSuite window, select the compliance test under the "Compliance
Tests" tab.

2. Inthe R&S ScopeSuite window, select the compliance test or the measurement
function.

3. Inthe "Session Selection" dialog, select the session you want to open and double-
click it.
Alternatively, select the session and press "Open".

To show a report for a test session

1. In the R&S ScopeSuite window, select the compliance test under the "Compliance
Tests" tab.

2. In the R&S ScopeSuite window, select the compliance test or the measurement
function.

3. Inthe "Session Selection" dialog, select the session you want the report for and
click "Show report".

3.2 Configuring the test

1. In the R&S ScopeSuite window, select the compliance test to be performed:
e '"DisplayPort"

2. Open a test session, see Section 3.1, "Starting a test session”, on page 17.

3. Adjust the "Properties" settings for the test cases you want to perform.

4. Click "Limit Manager" and edit the limit criteria, see Section 3.2.1.1, "Limit man-
ager", on page 20.

5. If you want to use special report settings the "Report Config" tab to define the for-
mat and contents of the report. Otherwise the settings defined in "RSScopeSuite" >
"Settings" > "Report" are used. See Section 2.7, "Report configuration”,
on page 15.

6. Click "Test Checked"/"Test Single" and proceed as described in the relevant test
case chapter.
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Configuring the test

3.2.1 General test settings

R&S ScopeSuite - O x
@ Back Session DP 2.1 (HBR X)_20250610_190131 B, showReport @ About @ Help
O a DisplayPort 2.1 (HBR X) Channels
O & Main-Link Tests
D 3.1 Eye Diagram Tests (Normative) () 2 Single-Ended SMA () Differential Probe (with ZMA-40)
O w litter measurement tests (Normative) Skew
O ~ HBR/RBR Level Verification and Peak to Peak Differential Voltage Tests SingleEnded Pos Chl v |0 ps
O 3.4 HBR3/HBR2 Level Verification Test (Normative) SingleEnded Neg "‘-.’,' Ch3 v |0 ps
O 3.5 HBR3/HBR2 Peak to Peak Differential Voltage Test (Normative) (® 45Single-Ended SMA () Differential Probe (with ZMA-40)
O 3.12 Main-Link Frequency Compliance Test (Normative) Skew
SSC Test:
0 M ests Lane A Pos v |0 ps
O 3.7 Intra-pair Skew Test (Informative) Lane A Neg hs v 0 o5
3.8 ACC Mode Noise Test (Informati
O 'ommon Mode Noise Test (Informative) Lane B Pos Ch2 v |o ps
O 3.6 Inter-Pair Skew Test Lane B Neg cha v |0 s
O 3.10 HBR3 TX Differential RL Test (Informative) o - i
®) 2 Single-Ended Probes (_J 1 Differential Probe
O Ao AUX_CH Tests
Skew

O ~ EYE Tests

AUX CHPos WL ch2 | 0 ps
O 9.2 AUX_CH (Manchester-II) Sensitivity Test

AUXCHNeg [Vf cha ~ |0 oS
O w Termination DC Tests
D o DP_PWR Tests Retrieve Skew
O 9.6 Inrush (Normative) and Outrush (Informative) Test DUT Control

AUX Centroller | Unigraf UCD323
Unigraf Serial Number | 01234567
Num. Oflanes ()1 ()2 @4
DataRate () RBR 1.62Gbps () HBR 2.7Gbps
_) HBR2 5.4Gbps (@) HBR3 8.1Gbps
Pre-emphasis Level @0 ()1 ()2 ()3

Ready to run.

Each session dialog is divided into several sections:

® "Properties": shows the settings that can be made for the test case selected on the
left side of the dialog. You can differentiate between the "All" and the sub test prop-
erties
In the "All" > "Properties" tab you can configure the settings for all test cases in the
current session. Once you change and save a setting in this tab, the changes will
be done for all test in the sessions. At the same time, there will be a special mark-
ing for the functions that have different settings for different sub tests.

e "Limit Manager": sets the measurement limits that are used for compliance testing,
see Section 3.2.1.1, "Limit manager", on page 20.

® "Results": shows an overview of the available test results for this session.

® "Instruments": defines instruments settings for connecting to external devices, that
are specific for this test session.
When a session is first created the global settings ("RSScopeSuite" > "Settings" >
"Instruments") are copied to the session. This "Instruments” tab can be used to
change those copied defaults.

® "Report Config": defines the format and contents of the report for this session.
When a session is first created the global settings ("RSScopeSuite" > "Settings" >
"Report") are copied to the session. This "Report Config" tab can be used to
change those copied defaults.
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Initiating the test

® "Test Checked"/ "Test Single": starts the selected test group.

3.21.1 Limit manager

The "Limit Manager" shows the measurement limits that are used for compliance test-
ing.

Each limit comprises the comparison criterion, the unit, the limit value A, and a second
limit value B if the criterion requires two limits.

You can set the values to defaults, change the values in the table, export the table in
xml format, or import xml files with limit settings.

You can also return the values to the original limits with "Reset to default".

» Check and adjust the measurement limits.

R&S ScopeSuite ) - O x
@ Back  Session DP 2.1 (HBR X)_20250610_190131 B, ShowReport (@ About @ Help
O & DisplayPort 2.1 (HER X) e — Criteria unit A B
U * Main-bink Tests RBR NonlS Jitter Max we=A v 017
U 1 e Disgram ests (Normative) 1.2k RBR NonlS| Jitter Max x<=A ~ 021
O w Jitter measurement tests (Normative) HER NonlS! Jitter Max een - 0276
O v HBR/RBR Level Verification and Peak to Peak Differential Voltage Tests RS NoniS! itter Miax e = 023
O 3.4 HBR3/HBR2 Level Verification Test (Normative) RER Total JitterMax ceoh - 027
O 3.5 HBR3/HBR2 Peak to Peak Differential Voltage Test (Normative) HER Total Jiterax eh - 042
O 3.12 Main-Link Frequency Compliance Test (Normative) HBR2 Total Jtter Max oA - 058
O v S5CTests HBR2 DJdd Max x<=A ¥ 043
O 3.7 Intra-pair Skew Test (Infermative) HERS3 Total Jitter Max x<=A ¥ 047
O 3.8 AC Common Mode Noise Test (Informative) HBR3 TP2 Total Jitter Max x<=A v 033
O 3.6 Inter-Pair Skew Test HBR2 D10.2 Total Jitter Max xe=A ¥ 04
O 3.10 HBR3 TX Differential RL Test (informative) HBR2 D10.2 DJdd Max X<=A ¥ 027
O 4 AUX_CH Tests HBR2 D10.2 RJ Max x<=A ¥ 00182
O v EVETests Ratio Of Output Voltage Level 1 / Level 0 A<=x<=B ~ 08 6
O 9.2 AUX_CH (Manchester-l) Sensitivity Test Ratio Of Output Voltage Level 2 / Level 1 A<=x<=B ¥ 04 54
O w Termination DC Tests Ratio Of Output Voltage Level 3 / Level 2 A<=x<=B ¥ 08 6
O a DP_PWR Tests Maximum Pre-emphasis when disabled Voltage Level 0 x<=A v 025
O 9.6 Inrush (Normative) and Outrush (Informative) Test Maximum Pre-emphasis when disabled Voltage Level 1 x<=A v 0.25

Maximum Pre-emphasis when disabled Voltage Level 2 x<=A ~ 025
Maximum Pre-emphasis when disabled Voltage Level 3 x<=A 025
Delta of Pre-emphasis Level 1vs Level 0 Voitage Level 0 x>=A 2
Delta of Pre-emphasis Level 1 vs Level 0 Voltage Level 1 x>=A ~ 2
Delta of Pre-emphasis Level 1vs Level 0 Voltage Level 2 x>=A 2
Delta of Pre-emphasis Level 2 vs Level 1 Voitage Level 0 x>=A 16
O ResettoDefault @ Export @ Import
Ready to run.

3.3 Initiating the test

To perform a compliance test or measurement function, the device under test is con-
nected to the test board in a test-specific way. Using a probe, the test board is connec-
ted with the R&S RTP. The probe connections are test-specific. The R&S ScopeSuite
guides you step by step through the connection setup and the test sequence.

The procedure to perform a measurement function is the same.
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1. Set the test setup on a nonconductive, static-approved work surface.

2. In the R&S ScopeSuite window, select the compliance test or measurement func-
tion.

3. Open a test session, see Section 3.1, "Starting a test session", on page 17.
4. Check the test configuration settings and adjust, if necessary.

5. Click "Test Checked" for starting all checked test cases or "Test Single" for starting
only the selected test case.
The R&S ScopeSuite test wizard explains the following individual setup steps. A
test description can be found in the "R&S Test Procedures" manual for the selected
compliance test.

The R&S ScopeSuite test wizard explains the following individual setup steps. A
detailed test description can be found in the following sections:

e Section 4, "DP 2.1 (HBR X)", on page 29

e Section 5, "eDP 2.0 (HBR X) tests", on page 63

3.4 Getting test results

For each test, the test data - report, diagrams and waveform files - is saved in the fol-
lowing folder:
$ProgrambData%\Rohde-Schwarz\RSScopeSuite\5.50\Sessions\

<Protocolgroup>\<Protocol>\<Session Name>

If you resume an existing session, new measurements are appended to the report,
new diagrams and waveform files are added to the session folder. Existing files are not
deleted or replaced. Sessions data remain until you delete them in the "Results" tab of
the session.

The report format can be defined in "RSScopeSuite" > "Settings" > "Report" for all
compliance tests or measurement functions (see also Section 2.7, "Report configura-
tion", on page 15). If you want to use special report settings for a session, you can
define the format and contents of the report in the "Report Config" tab of the session.

All test results are listed in the "Results" tab. Reports can be provided in PDF,
MSWord, or HTML format. To view and print PDF reports, you need a PDF viewer, for
example, the Acrobat Reader.

The test report file can be created at the end of the test, or later in the "Session Selec-
tion" dialog.
To show a test report

1. In the R&S ScopeSuite window, select the compliance test or measurement func-
tion to be performed.

2. Select the session name in the "Session Selection" dialog and click "Show report".

The report opens in a separate application window, depending on the file format.
You can check the test results and print the report.
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To delete the results, diagrams and waveform files of a session
1. In the "Session Selection" dialog select the session and open it.
2. Inthe "Results" tab, select the result to be deleted.

3. Click "Remove".

3.5 Starting DisplayPort tests

Before you run the test, complete the following actions:

® AN connection of the oscilloscope and the computer running the R&S Scope-
Suite, see Section 2.5, "Connecting the R&S RTP", on page 12

® V/NA connection for Transmitter and Receiver Return Loss tests, see Section 2.6,
"Connecting the vector network analyzer", on page 14.
1. Select "DisplayPort" in the R&S ScopeSuite start window.

2. Inthe "Session Selection" dialog, set the "Select Standard Version" standard. The
following "Types" are available:

e DP 2.1 (HBR X) (Previously known as "DP 1.4a")
e eDP 2.0 (HBR X) (Previously known as "eDP 1.4b"/"eDP 1.5")

3. Add a new test session.

4. Open the session. For details, see Section 3.1, "Starting a test session”,
on page 17.

5. Check the test configuration settings. Adjust, if necessary. See:

e Section 3.6, "DisplayPort configuration”, on page 22
e Section 3.2.1.1, "Limit manager", on page 20

6. Select/check the test cases you want to run and click "Test Single"/"Test checked".

7. A step-by step guide explains the following individual setup steps. When you have
finished all steps of the step-by-step guide, the compliance test runs automatically.

3.6 DisplayPort configuration

The test configuration consists of some DisplayPort specific configuration settings that
depend on the selected standard version: DP 2.1 (HBR X) (previously known as "DP
1.4a") or eDP 2.0 (HBR X) (previously known as "eDP 1.4b"/"eDP1.5").
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R&S ScopeSuite

@ Back  Session DP 2.1 (HBR X)_20250610_190131 [, ShowReport @ About @ Help

] - Al Properties it Manager  Results Instruments Report Config
O a DisplayPort 2.1 (HBR X) Channels
O 4 Main-Link Tests
O 3.1 Eye Diagram Tests (Normative) () 2 Single-Ended SMA () Differential Probe (with ZMA-40)
O w Jitter measurement tests (Normative) Skew
O v HBR/RBR Level Verification and Peak to Peak Differential Voltage Tests SingleEnded Pos 000 ps
OJ 3.4 HBR3/HBR2 Level Verification Test (Normative) SingleEnded Neg 0.00 ps
O 3.5 HBR3/HBR2 Peak to Peak Differential Voltage Test (Normative) ® 4 Single-Ended SMA ) Differential Probe (with ZMA-40)
O 3.12 Main-Link Frequency Compliance Test (Normative) Skew
O v SSCTests Lane A Pos cm v | 000 ps
O 3.7 Intra-pair Skew Test (Informative) Lane A Neg s - | 000 ps
O 3.8 AC Commen Mode Noise Test (Informative) Lane B Pos ch2 ~ | 000 ps
O 3.6 Inter-Pair Skew Test Lane B Neg Cha ~ | 000 ps
O 3.10 HBR3 TX Differential RL Test (informative) ~
(® 2 Single-Ended Probes () 1 Differential Probe

O a4 AUX_CH Tests

Skew
O v EVETests

AUX CH Pos 000 ps
O 9.2 AUX_CH (Manchester-ll) Sensitivity Test
AUX CH Neg 000 ps

O v Termination DC Tests

Retrieve Sk
[l o DPPWR Tests etreve Skew
[ 9.6 Inrush (Normative) and Outrush (Informative) Test DUT Control

AUX Controller | Unigraf UCD323 v

Unigraf Serial Number = 01234567

Num. Of Lanes () 1 (

DataRate () RBR 1.62Gbps () HBR 2.7Gbps

() HBR2 5.4Gbps (®) HBR3 8,1Gbps

Pre-emphasis Level (@) 0 (

Swing Voltage Level ()0 ()1 (

SSC [/] Enable

Test Pattern | CP2520 Pattern 1+

Test Setup
Lane |0 v
Pattern | PRBST
Acquisition Time i

Test Point

Export Waveforms

Enable

Offline Execution

Enable ]

Ready to run.

Figure 3-1: Configuration settings for DP 2.1
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R&S ScopeSuite -

@ Back  Session eDP 2.0 (HBR X)_20250610_191452 [, ShowReport @) About @) Help
Properies | LimitMansger Results  Instruments  Report Config

O a eDisplayPort 2.0 (HBR X) Channels

O 4 Main-Link Tests

0 £ye Diagram Test () 2 Single-Ended SMA () Differential Probe (with ZMA-40)
O v Jitter Tests Skew

O Differential Voltage Test SingleEnded Pos o0 ps

O Main-Link Fraquency Compliance Test SingleEnded Neg 000 ps

O v SSCTests ®) 4 Single-Ended SMA () Differential Probe (with ZMA-40)
] ¥ Intra-Pair Tests Skew

O Inter-Pair Skew Test Lane A Pos ch = | 0.00 ps

] . AUXCH Tests Lane A Neg ch3 v | 000 ps

O v EVETests Lane BPos |4 ch2 ~ | 0.00 ps

O Sensitivity Test Lane B Neg cha v | 0.00 ps

(®) 2 Single-Ended Probes () 1 Differential Probe

Skew

AUXCH Pos [V ch2 ~ | 000 ps
AUX CH Neg 000 ps

Retrieve Skew

DUT Control

AUX Controller | Unigraf UCD323 v

Unigraf Serial Number | 01234567
Num. OfLanes ()1 ()2 @4
DataRate (®) R162 1.62Gbps | R216 2.16Gbps

s () R270 2.70Gbps

3.24Gbps

() R540 5.40Gbps
") R810 8.10Gbps
Pre-emphasis Level @0 ()1 ()2 ()3

Swing Voltage Level @0 ()1 (D2 ()3

SSC [/] Enable
Test Pattern | CP2520 Pattern 1 ¥

Test Setup

Lane |0 -
Pair |LaneOtolane1 ~

Pattern  PRBS7
Acquisition Time | 1000000 Unit Interval
Export Waveforms
Enable

Offline Execution

Enable [

Ready to run.

Figure 3-2: Configuration settings for eDP 2.0

Channels
In the "Channels" section, you can select the channel of the probes used for the test
setup and set the skew for each channel.

The skew compensates signal propagation differences between channels caused by
the different length of cables, probes, and other sources.

You can set a fixed value or retrieve the skew value from the oscilloscope.
Num. of Lanes

Selects the number of maximum lanes of the DUT for the main-link lanes. Available are
1, 2 or 4 lanes.
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Lane
Selects the lane that is to be tested.

Pair
For inter-pair skew tests, specifies which pair of lane is under test.

Pattern
Available for "Main-Link Tests" and "Inter-Pair Skew Test".

Inputs the test setup pattern to be tested.

AUX Controller
Selects the model of the auxiliary channel (AUX) controller that is used for the mea-
surements.

For other AUX controller models not available for selection, select "Manual".

If you select "GRL_NOVA _S03", download the driver from GRL website: https://
www.graniteriverlabs.com/en-us/download-center.

Unigraf Serial Number / DPR-100 License
For Unigraf UCD323, set the "Unigraf Serial Number" to enable the DP Sink operation.

For Unigraf DPR100, set the license key on "DPR-100 License", which is delivered
with the controller.

Data Rate
Sets the maximum supported data rate.

Supported data rates for DisplayPort:

® RBR (reduced bit rate): 1.62 Gbps/lane
® HBR (high bit rate): 2.70 Gbps/lane

e HBR2: 5.40 Gbps/lane

e HBR3: 8.10 Gbps/lane

Supported data rates for eDP 2.0 (previously known as eDP 1.4b/ eDP 1.5):
R162: 1.62 Gbps/lane
R216: 2.16 Gbps/lane
R243: 2.43 Gbps/lane
R270: 2.70 Gbps/lane
R324: 3.24 Gbps/lane
R432: 4.32 Gbps/lane
R540: 5.40 Gbps/lane
R675: 6.75 Gbps/lane
R810: 8.10 Gbps/lane

Test Point
Selects the test point.

Acquisition Time

Selects the length of signal to be analyzed in unit intervals. This setting is available for
Eye tests and Jitter Tests.
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Test Pattern
Selects the test pattern to be tested. Available are "D10.2", "PRBS7", "CP2520 Pattern
1", "CP2520 Pattern 3 (TPS4)".

Target BER
Selects the maximum acceptable bit error rate (BER) that a DUT is allowed to have.

Optimal CTLE index
Sets an optimal continuous time linear equalizer (CTLE) index.

TP3 Reference EQ CTLE
Sets the template 3 reference equalization curve used to measure the jitter perfor-
mance of a DUT.

Only "Optimal" is available and is selected by default.

SSC
If enabled, only acquisitions that support spread spectrum clocking (SSC) is tested.

Pre-emphasis level
Selects a pre-emphasis level, the pre-emphasizing of the first bit of the continuous sig-
nal.

Available are the following predefine values for 0 to 3:
e (:0dB
1: 3dB
2: 6dB
3:9dB

Swing voltage level
Selects a swing voltage level, the adjustment of the output signals amplitude.

Available are the following predefined values for 0 to 3:

e (:400mV
e 1:.600mV
e 2:800mV
e 3:1200mV

Device power type
Available only for the "Inrush (Normative) and Outrush (Informative) Test".

Selects if the device is a "Power Provider" or "Power Consumer".

Export Waveforms
Enables you to export a waveform. You can later load the waveforms to run the tests in
the offline mode, see "Offline Execution" on page 27.

You can define an export directory, or use the default one:

\Rohde-Schwarz\RSScopeSuite\<Version>\Waveforms\DisplayPort\
[DisplayPortld4a or EDisplayPortldb or EDisplayPortl5]\
<SessionName>

For example:
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MyDocuments\Rohde-Schwarz\RSScopeSuite\5.35.0\Waveforms\
DisplayPort\DisplayPortl4a\DPl4a 20230910 144116

Offline Execution

Offline Execution

Enable

DIFF waveform [ Select
POS waveform [ Select
NEG waveform i Select
DIFF1 waveform i Select
DIFF2 waveform [ Select
AUXPOS waveform i Select
AUXNEG waveform [ Select
AUXDiff waveform [ Select

If enabled, allows you to use exported waveforms as a source for the execution of the
compliance test.

You can select one waveform for each needed signal.
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4 DP 2.1 (HBR X)

The DP 2.1 (HBR X) (previously known as DP 1.4a) compliance tests described in this
section are for DisplayPort transmitter testing for data rates up to HBR3 mode. These
tests refer to the following:

® VESA DisplayPort Standard, Version 2.1a published on 18 December 2023

® VESA DisplayPort v2.1 PHY Layer Compliance Test Specification (PHY CTS),
Revision 1.0, published on 12 June 2023

HBR2, HBR, and RBR) CTS that are 8b/10b encoded and are defined in sections three
and five of the specification.

The DisplayPort 2.1 CTS supersedes previous generations of the specification.

@ The DisplayPort 2.1 CTS includes legacy data rates from the DisplayPort 1.4 (HBR3,

4.1 Test patterns

The following test patterns are used:

Link rate Test pattern
Eye & Jitter tests RBR, HBR PRBS7
Eye & Jitter tests HBR2 CP2520 pattern 1, D10.2
Eye & Jitter tests HBR3 CP2520 pattern 3
Differential voltage All link rates Custom pattern
Main link frequency All link rates D10.2
Spread spectrum clocking All link rates D10.2
Intra-Pair/Inter-Pair skew All link rates PRBS7
AC common mode noise test RBR, HBR, HBR2 PRBS7

HBR3 CP2520 pattern 3
HBR3 TX differential RL test HBR3 PRBS7

4.2 Main-Link tests

421 Test equipment

The following equipment is needed for performing main link DisplayPort compliance
tests.
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Item Description, model Quantity
Rohde & Schwarz oscilloscope R&S RTP with 4 channels and minimum bandwidth 1

13 GHz
Probes R&S RT-ZM130 with R&S RT-ZMA40 2

SMA cables 2/4
Advanced jitter analysis Option R&S RTP-K133 or R&S RTP-K134 advanced 1

jitter and noise
DisplayPort AUX controller Unigraf's UCD-323 or equivalent 1
Auxiliary control test adapter Wilder Technologies auxiliary control test adapter or 1

Luxshare auxiliary control board or equivalent

DisplayPort test adapter Wilder Technologies DP-TPA-P or Luxshare DP plug 1
test fixture or equivalent

DUT Any DisplayPort source device 1

4.2.2 Eye diagram tests (normative)

The purpose of the test is to verify that the timing variables and amplitude trajectories
support the overall DP system objectives of BER in data transmission.

4.2.2.1 Performing the tests

1. Start the test as described in Section 3.5, "Starting DisplayPort tests", on page 22.

2. Select "Main-Link Tests" > "Eye Diagram Tests (Normative)".
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4 DP_PWR Tests
SSC [/] Enable

RS ScopeSuite _ o x
@ Back  Session DP 2.1 (HBR X)_20250610_190131 K, showReport @) Avout @ Help
O A Properties | Limit Manager || Results Instruments Report Config
O  DisplayPort 2.1 (HBR X) Channels
O 4 Main-Link Tests
™ 3.1 Eye Diagram Tests (Normative) O 2 Single-Ended SMA () Differential Probe (with ZMA-40)
O w Jitter measurement tests (Normative) Skew
O w HBR/RBR Level Verification and Peak to Peak Differantial Voltage Tests SingleEnded Pos Ch1 0.00 ps
O 3.4 HBR3/HBR2 Level Verification Test (Normative) SingleEnded Neg “‘f.ﬁ Ch3 ¥ | 000 ps
O 3.5 HBR3/HBR2 Peak to Peak Differential Voltage Test (Normative)

O 3.12 Main-Link Frequency Compliance Test (Normative) Retrieve Skew
O v SSCTests DUT Control
O 3.7 Intra-pair Skew Test (Informative) AUX Controller | Unigraf UCD323
O 3.8 AC Common Mode Noise Test (Informative)
Unigraf Serial Number = 01234567
O 3.6 Inter-Pair Skew Test
Num.Of Lanes ()1 ()2 @4

O 3.10 HBR3 TX Differential RL Test (Informative)
O 4 AUX_CH Tests DataRate () RBR 1.62Gbps () HBR 2.7Gbps
O v EYETests () HBR254Gbps (@) HBR3 8.1Gbps
O 9.2 AUX_CH (Manchester-Il) Sensitivity Test Pre-emphasis Level 2 03
O w Termination DC Tests

Swing Voltage Level [ 1203
O

9.6 Inrush (Normative) and Outrush (Informative) Test

Test Setup

Lane |0 -

Acquisition Time | 1000 KUI

Test Point Cle v
Optimal CTLE index | Optimal

Ready to run.

3. Click "Test Single".

4. Follow the instructions of the step-by step guide.
When you have finished all steps, the compliance test runs automatically.

5. You can also run the test in offline mode, using downloaded waveforms. For
details, see "Offline Execution" on page 27.

4.2.2.2 Measurements

Eye source: Differential lane signal with appropriate filter applied.

Link rate Test point

HBR3 TP3_CTLE (Normative)

TP3_DFE (Normative)

TP2_CTLE (Informative)

HBR2 TP3_EQ (Normative)

HBR TP2 (Normative)

TP3_EQ (Informative)

RBR TP2 (Normative)

Reference signal: Recover the reference clock using a 2" order PLL with closed-loop
tracking bandwidth and damping factor specified in Table 1 PLL 2nd order clock recov-

ery.

User Manual 1179.7640.02 — 05 31



R&S®RTP-K114/-K115 DP 2.1 (HBR X)

Main-Link tests

Table 4-1: PLL 2nd order clock recovery

Link rate Closed-loop tracking band- Damping factor
width (MHz)

HBR3 15 1.00

HBR2 10 1.00

HBR 10 1.51

RBR 5.4 1.51

HBR3 reference equalizer

The HBR3 reference equalizer transfer function is given by:

H(S) = Aac X Wp2 X [S + (Adc/Aac) X wpl] /(S + wpl) X (S + U.)pg)
where:

e A, ,=35dB

® A, = Integer within the range of 0 through - 8 dB, inclusive, in steps of 1 dB

® W, =3.03GHz

® Wy =5.60GHz

HBR2 reference equalizer
The HBR2 reference equalizer transfer function is given by:
Wyl Wpoaw S+ w
H(s) = 1222, :
W, (5 + wp1)(s + wp2) (s + Wps)

The magnitude is given by:
, Wp1Wpap3 v w? + w?
H|(jw)| = ——— :

wz \/W2+W§1\/W2+W§2\/W2+W§3

Where:
® w,=2m(0.64 x10 °) for upstream device compliance
® Wy =2m(2.7 x10°9)
® Wy, =2m(4.5x10°9)
Wp3 = 21(13.5 x10 9)

HBR reference equalizer
The HBR reference equalizer transfer function is given by:
Wp1Wp2 S+ w,

wy (8 + wpr)(s + wp2)

H(s) =

The magnitude is given by:
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, Wy w Vw? + w?
H |(jw)] = ==

Wz \/w2 +w§1\/w2 + W’

Where:

®  w,=2m(0.725 x10 °) for upstream device compliance
® w, =2m(1.35x10°)

® Wy, =2m(2.5x10°9)

HBR3/HBR2 mask

The figure below shows a passing mask test for an HBR3 signal.

I Trigger Horizontal | Acquisition o | 20231117
Bl Edge OV Norm 131ps/ 40GSafs Sample RT a 14:57:32
S Stop  0s 524 Mpis L

28716 Diagram: Eyel X Test Pattern: CP2520 Pattern 3 (TPS4)

HR3AT M - -

-

‘B

600 mUI &00 mul

Figure 4-1: Pass mask test for an HBR3 signal

HBR/RBR mask

The figure below shows a passing mask test for an RBR signal.
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T

e | 20231117

M Edge OV Norm 655ps/ 40GSa/s Sample RT a e
s Stop 0s 262 Mpts L
6%.57| Dingram: Eyel X ! ! Test Pattern: PRBST|
b 517,26 mVismee MR
USRI -~ -
R
L R ey
-
HE
R ST 1)
T i S e
pr— 200 mul ol 200 Ul 400 mul 600 mUl 800 mul 1Ul 12Ul 1503 Ul
= R X[ R " X[ Eel  _[ DR X| COMMONT X Mas.."RER_TP2" X]
. —— Acaleft 0
Source: M2 " | Sml hits 0
Treft:  SWCDR1 ECR— 0
Range: 2UI Fail rate 0%
e e — ot e

Figure 4-2: Pass mask test for an RBR signal

Jitter measurement tests (normative)
These tests evaluate the Total Jitter and Deterministic Jitter that accompany the data

transmission. This measurement is a data time interval error (Data-TIE) jitter measure-
ment.

Performing the tests

1. Start the test as described in Section 3.5, "Starting DisplayPort tests", on page 22.

2. Select "Main-Link Tests" > "Jitter measurement tests (Normative)".
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RS ScopeSuite

- o0 x

@ Back  Session DP 2.1 (HBR X)_20250610_190131 B showReport @ About @ Help
O A Properties | Limit Manager || Results Instruments Report Config
O  DisplayPort 2.1 (HBR X) Channels
O 4 Main-Link Tests
0 3.1 Eye Diagram Tests (Normative) O 2 Single-Ended SMA () Differential Probe (with ZMA-40)
| | 4 Jitter measurement tests (Normative) Skew
3.9 Non-IS! Jitter measurement tests (Normative) SingleEnded Pos chi 000 ps
3.11 T/RI/DJ measurement tests (Normative) SingleEnded Neg “‘f.ﬁ Ch3 ¥ | 000 ps
O ~ HBR/RBR Level Verification and Peak to Peak Differential Voltage Tests
O 3.4 HBR3/HBR2 Level Verification Test (Normative) RetnevelSkew
O 3.5 HBR3/HBR2 Peak to Peak Differential Voltage Test (Normative) DUT Control
O 3.12 Main-Link Frequency Compliance Test (Normative) AUX Controller | Unigraf UCD323
O v SSCTests
Unigraf Serial Number = 01234567
O 3.7 Intra-pair Skew Test (Informative)
Num.Of Lanes ()1 ()2 @4
O 3.8 AC Common Mode Noise Test (Informative)
O 3.6 Inter-Pair Skew Test DataRate () RBR 1.62Gbps (L) HBR 2.7Gbps
O 3.10 HBR3 TX Differential RL Test (Informative) () HBR2 54Gbps (®) HBR3 8.1Gbps
O o AUX_CH Tests Pre-emphasis Level @0 ()1()2 ()3
O w EYETests
Swing Voltage Level @) 0 () 1()2 ()3
O 9.2 AUX_CH (Manchester-I1) Sensitivity Test
SSC || Enable
O ~ Termination DC Tests
O 4 DP_PWR Tests Test Setup
O 9.6 Inrush (Normative) and Outrush (Informative) Test
Lane [0 -
Acquisition Time | 2000 KUl
Optimal CTLE index |0 -
Ready to run.

3. Click "Test Single".

4. Follow the instructions of the step-by step guide.
When you have finished all steps, the compliance test runs automatically.

5. You can also run the test in offline mode, using downloaded waveforms. For
details, see "Offline Execution" on page 27.

4.2.3.2 Measurements

Using dual-direct Model equivalent method to discompose the jitter components from
the differential lane signal. The appropriate equalization is applied as explained in Eye
test section.

Reference clock

Recover the reference clock using a 2nd order PLL with closed-loop tracking band-
width and damping factor specified in PLL 2nd order clock recovery.

Total jitter, deterministic jitter, random jitter

The total jitter is the peak-to-peak phase variation in the 0-V differential crossing point,
measured at a 10e-9 BER for all link rates. It is estimated with the following equation:

TJ:DJdd + anJdd
Where:

DJ,q, is the deterministic jitter.
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RJ,s is the random jitter, a standard deviation value of an idealized pure noise proc-
ess.

N for link rate < 8.1 Gbps = 12, to accommodate a 1x10° BER value

N for link rate > = 8.1 Gbps = 9.5, to accommodate a 1x10° BER value

Non ISl jitter
Non-ISI Jitter can be computed using the following equation:
JitteI’NON_,SF TJ - Jitter/S/

The following diagram shows the decomposition of the jitter components:
Trigger Horizontal Acquisition Info | 20231117
? Edge ov ’;(t);l: 24.::\5/ ;gg(i’::c: Sample RT .L. 15.:5!.6:58 ®

: .
1127 | Didd: DIHi1 X

PPPPPPPPPPP

') / 128 mV. / Scalle: :100 ms Sca.le: i.ldﬁ ps

Sre: 1 Srcx 1
16 GHz  FIR(userdef,DIFF1,"C:\T.. 0 div 1 Tref: SWCDR1 Tref: SWCDR1
ov P:C1

HBR/RBR level verification and peak to peak differential voltage
tests

This test to ensure that for a DP device that supports RBR and HBR, the voltage swing
levels are monotonic and the pre-emphasis settings are accurate.

Performing the tests

1. Start the test as described in Section 3.5, "Starting DisplayPort tests", on page 22.

2. Select "Main-Link Tests" > "HBR/RBR Level Verification and Peak to Peak Differen-
tial VoltageTests".
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RS ScopeSuite _ o x

@ Back  Session DP 2.1 (HBR X)_20250610_190131 B, ShowReport (@) Abour @ Help
O a Al Properties | Limit Manager = Results Instruments  Report Config
O 4 DisplayPort 2.1 (HBR X) Channels
O 4 Main-Link Tests
0 3.1 Eye Diagram Tests (Normative) O 2 Single-Ended SMA () Differential Probe (with ZMA-40)
O w Jitter measurement tests (Normative) Skew
| 4 HBR/RBR Level Verification and Peak to Peak Differential Voltage Tests. SingleEnded Pos chi v | 000 ps
3.2 HBR/RBR Non-PE Level Verification Test (Normative) SingleEnded Neg “‘f.ﬁ Ch3 v | 000 ps
5.3 HBR/RER Level Verification and Peak to Peak Differential Voltage Test (N.
3.4 HBR3/HBR2 Level Verification Test (Normative) Retrieve Skew
3.5 HBR3/HBR2 Peak to Peak Differential Voltage Test (Normative) DUT Control

3.12 Main-Link Frequency Compliance Test (Normative) AUX Controller | Unigraf_UCD323 v

S5C Tests

Rl

Unigraf Serial Number | 01234567
3.7 Intra-pair Skew Test (Informative)

Num.Of Lanes ()1 ()2 @4
3.8 AC Common Mode Noise Test (Informative)

36 Inter-Pair Skew Test DataRate () RBR162Gbps () HER 2.7Gbps

3.10 HBR3 TX Differential RL Test (Informative) HBR2 5.4Gbps (@) HBR3 8.1Gbps

4 AUX_CH Tests SSC [/] Enable

v EVETests

9.2 AUX_CH (Manchester-1)) Sensitivity Test Test Setup

~ Termination DC Tests Lane |0 -

4 DPPWR Tests

gogooooooogogoog

9.6 Inrush (Normative) and Outrush (Informative) Test

Ready to run.

3. Click "Test Single".

4. Follow the instructions of the step-by step guide.
When you have finished all steps, the compliance test runs automatically.

5. You can also run the test in offline mode, using downloaded waveforms. For
details, see "Offline Execution" on page 27.

4.2.4.2 Measurements

The DUT should be configured to output PRBS7 pattern.

HBR/RBR Non-PE level verification tests are performed while pre-emphasis set to 0.
HBR/RBR PE level verification and maximum differential peak-to-peak voltage test
while varying the pre-emphasis.

4.2.5 HBR3/HBR2 level verification (normative)

The purpose of this test is to verify that the system budget is adhered to.

4.2.5.1 Performing the tests

1. Start the test as described in Section 3.5, "Starting DisplayPort tests", on page 22.
2. Select "Main-Link Tests" > "HBR3 /HBR2 Level Verification (Normative)".
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RS ScopeSuite
@ Back  Session DP 2.1 (HBR X)_20250610_190131

a Al
4 DisplayPort 21 (HBRX)
& Main-Link Tests
3.1 Eye Diagram Tests (Normative)

v Jitter measurement tests (Normative)

1o ooogo

3.4 HBR3/HBR? Level Verification Test (Normative)
3.5 HBR3/HBR2 Peak to Peak Differential Voltage Test (Normative)
3.12 Main-Link Frequency Compliance Test (Normative)
v SSCTests
3.7 Intra-pair Skew Test (Informative)
3.8 AC Common Mode Noise Test (Informative)
3.6 Inter-Pair Skew Test
3.10 HBR3 TX Differential RL Test (Informative)
o AUX_CH Tests
v EVETests
9.2 AUX_CH (Manchester-Il) Sensitivity Test
w Termination DC Tests

4 DP_PWR Tests

ooooooooogooog

9.6 Inrush (Normative) and Outrush (Informative) Test

Ready to run.

Properties

v HBR/RBR Level Verification and Peak to Peak Differential Voltage Tests

Limit Manager Results

Channels

Main-Link tests

- o0 x

B, Show Report @ Hep

@ Aoout

Instruments Report Config

) 2 Single-Ended SMA () Differential Probe (with ZMA-40)

Skew

SingleEnded Pos |4 % Ch1 v | 0.00 ps
SingleEnded Neg 0.00 ps

Retrieve Skew

DUT Control

AUX Controller | Unigraf UCD323

Unigraf Serial Number = 01234567
Num.Of Lanes ()1 ()2 @4

Data Rate RBR 1.6!

HER 2.7Gbps
() HBR2 54Gbps (®) HER3 8.1Gbps

SSC [/] Enable

Test Setup

Lane |0 -

Click "Test Single".

Follow the instructions of the step-by step guide.
When you have finished all steps, the compliance test runs automatically.

You can also run the test in offline mode, using downloaded waveforms. For
details, see "Offline Execution" on page 27.
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4.2.5.2 Measurements

Iy
i’
/\/ Limit Curve Y% PE Vs TH_MEG YLS(0) PE2IPEY PE s TH_MEG VLS[0] PESPE2 PE Vs TH_MEQ VLS[1] PE2PET
s
iYd

12dB- PE vs. TX_MEQ Specification (Mormative)

SdB-

1 1 ! 1 | 1 | 1 | 1 | 1 |
0dB 500mdB 1dB 15dB 2dB 25dB 3dB 35dB 4dB 45dB $dBE 55dB 6dB  65dB

4.2.6 HBR3/HBR2 peak to peak differential voltage test (normative)
The purpose of this test is to verify that the peak-to-peak voltage accompanying the

data transmission is within the limits defined by the DP2.1 (HBR X) Compliance Test
Specification.

4.2.6.1 Performing the tests

1. Start the test as described in Section 3.5, "Starting DisplayPort tests", on page 22.

2. Select "Main-Link Tests" > "HBR3 /HBR2 Peak to Peak Differential Voltage Test
(Normative)".
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RS ScopeSuite _ o x

E, Show Report About Help
[}

@ Back  Session DP 2.1 (HBR X)_20250610_190131

(1o oo0ogoog

ooooooooogog

A Properties | Limit Manager || Results Instruments Report Config
4 DisplayPort 21 (HBRX) Channels

& Main-Link Tests
3.1 Eye Diagram Tests (Normative)

v Jitter measurement tests (Normative)

v HBR/RBR Level Verification and Peak to Peak Differential Voltage Tests

3.4 HBR3/HBR2 Level Verification Test (Normative)

3.5 HBR3/HBR2 Peak o Peak Differential Voltage Test (Normative)

3.12 Main-Link Frequency Compliance Test (Normative)
v SSCTests
3.7 Intra-pair Skew Test (Informative)
3.8 AC Common Mode Noise Test (Informative)
3.6 Inter-Pair Skew Test
3.10 HBR3 TX Differential RL Test (Informative)
o AUX_CH Tests
v EVETests
9.2 AUX_CH (Manchester-Il) Sensitivity Test
w Termination DC Tests
4 DP_PWR Tests

9.6 Inrush (Normative) and Outrush (Informative) Test

() 2 Single-Ended SMA () Differential Probe (with ZMA-40)

Skew

SingleEnded Pos cnt v | 0.00 ps
Singlegnded Neg "2 ch3 ~ | 000 ps

Retrieve Skew

DUT Control

AUX Controller | Unigraf UCD323

Unigraf Serial Number = 01234567
Num.Of Lanes ()1 ()2 @4
Data Rate RBR 1.62Gbps (1) HBR 2.7Gbps
() HBR2 54Gbps (®) HBR3 8.1Gbps

SSC [/] Enable

Test Setup

Lane |0 -

Ready to run.

3. Click "Test Single".

4. Follow the instructions of the step-by step guide.
When you have finished all steps, the compliance test runs automatically.

5. You can also run the test in offline mode, using downloaded waveforms. For
details, see "Offline Execution" on page 27.

Measurements

The peak-to-peak voltage for transition and non-transition voltage levels is calculated
using the following equations:

VN_LUIX_PP = VN_LUIX_H - VN_LUIX_L

VT_L’UIX_PP = VT_LvIX_H - VT_LvIX_L

4.2.7 Main-link frequency compliance test (normative)

The purpose of this test is to verify that under any condition the average transfer rate
does not exceed the minimum or maximum frequency range as defined by the DP2.1
(HBR X) Compliance Test Specification.

4.2.7.1 Performing the tests

1. Start the test as described in Section 3.5, "Starting DisplayPort tests", on page 22.
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2. Select "Main-Link Tests" > "Main-link Frequency Compliance Test (Normative)".

RS ScopeSuite _ o x
@ Back Session DP 2.1 (HBR X)_20250610_190131 B, ShowReport @ Abour @ Help
a Al Properties Limit Manager  Results Instruments  Report Confi
P g P 9

O a DisplayPort 2.1 (HBR ¥) Channels

O 4 Main-Link Tests

O 3.1 Eye Diagram Tests (Normative) O 2 Single-Ended SMA () Differential Probe (with ZMA-40)

O ~ Jitter measurement tests (Normative) Skew

O ~ HBR/RBR Level Verification and Peak to Peak Differential Voltage Tests SingleEnded Pos chi v |0 ps

O 3.4 HBR3/HBR2 Level Verification Test (Normative) SingleEnded Neg Lg Cch3 v |0 ps

O 3.5 HBR3/HBR2 Peak to Peak Differential Voltage Test (Normative)

[ ] 3.12 Main-Link Frequency Compliance Test (Normative) Retrieve Skew

9.2 AUX_CH (Manchester-ll) Sensitivity Test Pre-emphasis Level @0 ()1 ()2 O3

v Termination DC Tests
Swing Voltage Level @) 0 ()1 ()2 ()3
4 DP_PWR Tests

SSC [V/] Enable
9.6 Inrush (Normative) and Qutrush (Informative) Test

O v SSCTests DUT Centrol
O 3.7 Intra-pair Skew Test (Informative) AUX Controller | Unigraf UCD323
O 3.8 AC Common Mode Noise Test (Informative)

Unigraf Serial Number 01234567
O 3.6 Inter-Pair Skew Test

Num.Of Lanes ()1 (02 @) 4

O 3.10 HBR3 TX Differential RL Test (Informative)
O 4 AUX_CH Tests DataRate () RBR 1.62Gbps () HER 2.7Gbps
O v EYETests () HBR254Gbps (®) HBR3 8.1Gbps
O
O

Test Setup
Lane |0 -

Export Waveforms

Enable
Offline Execution

Ready to run,

3. Click "Test Single".

4. Follow the instructions of the step-by step guide.
When you have finished all steps, the compliance test runs automatically.

5. You can also run the test in offline mode, using downloaded waveforms. For
details, see "Offline Execution" on page 27.

4.2.7.2 Measurements

The DUT is set to transmit D10.2 pattern, which consists of alternate 1 bit and 0 bits to
simulate clock-liked signal as shown in figure below.
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Trigger Horizontal Acquisition info | 20231121
Edge OV Norm 500ps/ 40GSa/s Sample IT e

6
£ =

local = View Stop 0s 1 kpts

" Differential Data: C1,G3,DIFF1 X

4.2.8 SSC tests

This test evaluates the range of the transmitter signal’'s SSC down spreading (in ppm).
The SSC profile shall not include frequency deviations that exceed 1250ppm/us. SSC
modulation frequency and validate that the frequency is within specification limits.

4.2.8.1 Performing the tests

1. Start the test as described in Section 3.5, "Starting DisplayPort tests", on page 22.
2. Select "Main-Link Tests" > "SSC Tests".
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RS ScopeSuite - o x
@ Back  Session DP 2.1 (HBR X)_20250610_190131 B, ShowReport (@) Abour @ Help
O a Al Properties | Limit Manager = Results Instruments  Report Config
O 4 DisplayPort 2.1 (HBR X) Channels
O 4 Main-Link Tests
0 3.1 Eye Diagram Tests (Normative) O 2 Single-Ended SMA () Differential Probe (with ZMA-40)

O w Jitter measurement tests (Normative) Skew

O v HBR/RBR Level Verification and Peak to Peak Differential Voltage Tests SingleEnded Pos Ch1 0 ps
O 3.4 HBR3/HBR2 Level Verification Test (Normative) SingleEnded Neg “‘f.ﬁ Ch3 v |0 ps
O 3.5 HBR3/HBR2 Peak to Peak Differential Voltage Test (Normative)

| 3.12 Main-Link Frequency Compliance Test (Normative) Retrieve Skew
[ ] 4 SSCTests DUT Control

3.13 Spread-spectrum Modulation Frequency Test (Normative) AUX Controller | Unigraf_UCD323 v

3.14 Spread-spectrum Modulation Deviation Test (Normative)
Unigraf Serial Number | 01234567

3.15 dF/dT Spread-spectrum Deviation High-frequency Variation Test (Inform
Num.Of Lanes ()1 ()2 @4
3.7 Intra-pair Skew Test (Informative)
3.8 AC Common Madle Noise Test (Informative) DataRate () RBR 1.62Gbps (L) HBR 2.7Gbps
3.6 Inter-Pair Skew Test () HBR2 54Gbps (®) HBR3 8.1Gbps
3.10 HBR3 TX Differential RL Test (Informative) Pre-emphasistevel @0 3102 O3
4 AUX_CH Tests
Swing Voltage Level @0 ()1()2 ()3
v EYETests
SSC || Enable
9.2 AUX_CH (Manchester-Il) Sensitivity Test

w Termination DC Tests

Test Setup

4 DP_PWR Tests
Lane |0 -

9.6 Inrush (Normative) and Qutrush (Informative) Test

ogoogoooooood

Export Waveforms

Enable

Offline Execution

Ready to run.

3. Click "Test Single".

4. Follow the instructions of the step-by step guide.
When you have finished all steps, the compliance test runs automatically.

5. You can also run the test in offline mode, using downloaded waveforms. For
details, see "Offline Execution" on page 27.

4.2.8.2 Measurements
The DUT is configured to output test pattern D10.2 which consist of alternate 1 bit and
0 bits to simulate clock like signal.

Difference between successive Ov crossing times of the differential lane waveform is
measured as Ul values.

Instantaneous frequency of the clock signal is measured as the inverse value of the Ul
values computed. A 0.222us average window filtering is applied to remove the high fre-
quency noise.

The filtered clock frequency is used to analyze modulation rate and deviation as shown
in the picture below:
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/\j Fittered S5C Maz Mod Freq Min Mod Freq
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1 1 1 1 1 | 1 |
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SSC dffdt
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Spread spectrum modulation frequency test

The SSC modulation frequency test evaluates the frequency of the SSC modulation
and validates that the frequency lies within the specification limits of the DP2.1 (HBR
X) Compliance Test Specification.

Spread-spectrum modulation deviation test

The SSC modulation deviation test evaluates the range of SSC down-spreading of the
transmitter signal in parts per million (ppm).

One of the requirements of spread spectrum clocking is that the sink receiver follows
the instantaneous frequency of the transmitter signal. This test measures the range of
frequency deviation with SSC. The more the frequency deviates from the standard lim-
its, the higher are the risks of interoperability in DP2.1 sources.

dF/dT spread-spectrum deviation high-frequency variation test

The objective of this test is to verify that the SSC profile does not include any fre-
quency deviation that exceeds 1250 ppm/usec. This test includes the use of the 2nd
order Butterworth lowpass filter with a 3dB corner frequency of 5 MHz.

4.2.9 Intra-pair skew test (informative)

This test evaluates the skew between respective sides of a differential data lane in a
DP interface.

4.2.9.1 Performing the tests

1. Start the test as described in Section 3.5, "Starting DisplayPort tests", on page 22.

2. Select "Main-Link Tests" > "Intra-pair Skew Test (Informative)".
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RS ScopeSuite _ o x
@ Back  Session DP 2.1 (HBR X)_20250610_190131 K, showReport @) Avout @ Help
0 o Al “roperties [ [— e
O  DisplayPort 2.1 (HBR X) Channels
O 4 Main-Link Tests
O 3.1 Eye Diagram Tests (Normative) Skew
O w Jitter measurement tests (Normative) SingleEnded Pos 0.00 ps
O v HBR/RBR Level Verification and Peak to Peak Differential Voltage Tests SingleEnded Neg 000 ps
O 3.4 HBR3/HBR2 Level Verification Test (Normative)
O 3.5 HBR3/HBR2 Peak to Peak Differential Voltage Test (Normative) Retrieve Skew
O 3.12 Main-Link Frequency Compliance Test (Normative) DUT Control
UJ v SSCTests AUX Controller | Unigraf UCD323 v
O
Unigraf Serial Number | 01234567
O 3.8 AC Common Mode Noise Test (Informative)
O 3.6 Inter-Pair Skew Test Num. OfLanes 1 02 @ 4
(] 3.10 HBR3 TX Differential RL Test (Informative) DataRate (1) RBR 1.62Gbps (1) HBR 2.7Gbps
O 4 AUX_CH Tests () HBR2 5.4Gbps (@) HBR3 8.1Gbps
] v EYETests SSC [/] Enable
O 9.2 AUX_CH (Manchester-Il) Sensitivity Test
O w Termination DC Tests Test Setup
O 4 DP_PWR Tests Lane II
O 9.6 Inrush (Normative) and Outrush (Informative) Test

Export Waveforms

Enable

Offline Execution

Enable ||

Ready to run.

3. Click "Test Single".

4. Follow the instructions of the step-by step guide.
When you have finished all steps, the compliance test runs automatically.

5. You can also run the test in offline mode, using downloaded waveforms. For
details, see "Offline Execution" on page 27.

4.2.9.2 Measurements

Waveforms of both signal polarities on one lane are simultaneously captured using two
single-ended measurement channels. The rising edge of the data true signal (D+) is
compared with the complement’s (D-) falling edges, and the rising edge of the comple-
ment is compared to the falling edge of the data true signal. The time of transition is
found by determining when the waveform crosses the transition amplitude.

Each lane is composed of two single-ended signals D+ and D-. For each D+ and D-
signal, the average value over the 0.6 to 0.75Ul region past the edge of the V,; and V|
is found.

For D+, measure VH+, VL+. For D-, measure VH-, VL-.
VH+ -+ VL+

2
Vyg_ + Vi _

2

IntraPairSkew = {I/NUTnEdgef’} )Y {[(TTrans,D+,High - TTrans,D—,Law) + (TTrans,D+,Hi_qh - TTrans,D—,Law)] /2}

VTrcmsition_D+

VTransition_D— —
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4.2.10 AC common mode noise test (informative)
The purpose of this test is to report the common mode noise (unfiltered RMS) present

in the main link differential pairs. You can use these measurements to predict the
EMI/RFI performance of the channels.

4.2.10.1 Performing the tests

1. Start the test as described in Section 3.5, "Starting DisplayPort tests", on page 22.

2. Select "Main-Link Tests" > "AC Common Mode Noise Test (Informative)".

RS ScopeSuite -
@ Back Session DP 2.1 (HBR X)_20250610_190131 [, Show Report © Aot @ Hep
O a Al Properties | Limit Manager  Results Instruments  Report Config
O a DisplayPort 2.1 (HBR X) Channels
O 4 Main-Link Tests
O 3.1 Eye Diagram Tests (Normative) Skew
O w Jitter measurement tests (Normative) SingleEnded Pos 0 ps
O ~ HBR/RER Level Verification and Peak to Peak Differential Voltage Tests SingleEnded Neg 0 ps
O 3.4 HBR3/HBR2 Level Verification Test (Normative)

O 3.5 HBR3/HBR2 Peak to Peak Differential Voltage Test (Normative) Retrieve Skew
O 3.12 Main-Link Frequency Compliance Test (Normative) DUT Control
O v SSCTests AUX Controller | Unigraf UCD323
O 3.7 Intra-pair Skew Test (Informative)
Unigraf Serial Number = 01234567
3.6 Inter-Pair Skew Test Num. O Lanes 01 02 @4
3.10 HBR3 TX Differential RL Test (Informative) DataRate (1) RBR 1.62Gbps (1) HBR 2.7Gbps
o AUX_CH Tests () HBR2 54Gbps (®) HBR3 8.1Gbps

oogoooooog

EYE Test .
v ests Pre-emphasis Level @) 0 ()1 ()2 ()3
9.2 AUX_CH (Manchester-I) Sensitivity Test
Swing Voltage Level ()0 ()1 @2 ()3
 Termination DC Tests
4 DPLPWR Tests SSC [] Enable
9.6 Inrush (Normative) and Outrush (Informative) Test Test Setup

Lane |0 -

Export Waveforms

Enable

Offline Execution

Enable ||

Ready to run.

3. Click "Test Single".

4. Follow the instructions of the step-by step guide.
When you have finished all steps, the compliance test runs automatically.

5. You can also run the test in offline mode, using downloaded waveforms. For
details, see "Offline Execution" on page 27.

4.2.10.2 Measurements

The common mode noise is measured for each supported lane. The common mode
noise is calculated from the signal's single-ended plus and single-ended minus signals
with the following equation:

Vrx_prus + Vrx—minus
2

Vix_—ac—cm =
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The value of the common mode noise RMS is calculated with the following equation:

X2 4 X2+ X2+ ..+ X271
n

Virx—ac—cm_rums =

4.2.11 Inter-pair skew test

This test evaluates the skew (time delay) between respective sides of the differential
main link lanes in the DP interface.

4.2.11.1 Performing the tests

1. Start the test as described in Section 3.5, "Starting DisplayPort tests", on page 22.

2. Select "Main-Link Tests" > "Inter-pair Skew Test".

RES ScopeSuite _ o x
@ Back Session DP 2.1 (HBR X)_20250610_190131 [, Show Report © roout @ Help
0 Properties | Limit Manager Results  Instruments  Report Config
O a DisplayPort 2.1 (HBR X) Channels
O 4 Main-Link Tests

3.1 Eye Di Tests (N ti = - ~
O ye Diagram Tests (Normative) ® 4 Single-Ended SMA () Differential Probe (with ZMA-40)
O v Jitter measurement tests (Normative)
Skew

O w HBR/RER Level Verification and Peak to Peak Differential Voltage Tests

Lane A Pos cht v | 0.00 ps
O 3.4 HBR3/HBR2 Level Verification Test (Normative) T

Lane ANeg 1% chs | 000 ps
O 3.5 HBR3/HBR2 Peak to Peak Differential Voltage Test (Normative) Lo 8 P oS o
O 3.12 Maiin-Link Frequency Compliance Test (Normative) Lane B Neg % Crt = | 000 o
O v SSCTests
O 3.7 Intra-pair Skew Test (Informative) Retrieve Skew
O 3.8 AC Common Mode Noise Test (Informative) DUT Control
n 3.6 Inter-Pair Skew Test AUX Controller | Unigraf UCD323 v

O 3.10 HBR3 TX Differential RL Test (Informative) Unigrat Serial Number | 01234567
O 4 AUX_CH Tests
Num. Of Lanes 102@4
O v EVETests
O 9.2 AUX_CH (Manchester-I) Sensitivity Test DataRate () RBR 162Gbps () HBR 27Gbps
~ Termination DC Tests ( Ps .1Gbps

HBR2 54Gbps (@) HBR3 8.1Gb
O 4 DPPWRTests SSC [/] Enable
O 9.6 Inrush (Normative) and Outrush (Informative) Test

Test Setup

Pair | Lane Oto Lane 1 ¥

Pattern  PRBS7

Export Waveforms

Enable

Offline Execution

Ready to run.

3. Click "Test Single".

4. Follow the instructions of the step-by step guide.
When you have finished all steps, the compliance test runs automatically.

5. You can also run the test in offline mode, using downloaded waveforms. For
details, see "Offline Execution" on page 27.
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4.2.11.2 Measurements

The software captures waveforms from 2 lanes simultaneously while the DUT is out-
putting PRBS7 or a DUT dependent custom pattern. The inter-pair skew is regarded as
the time difference between the lanes for a common point that is found at the wave-
form.

InterLcmeSkew = {1/NumEdg€S} by |TTransition_LaneA - TTransition_LaneB | -
Nominal Skew

4.2.12 HBR3 TX differential RL test (informative)

The purpose of this test is to verify that differential return loss of an HBR3-capable
transmitter is within the limits defined by the DP2.1 (HBR X) Compliance Test Specifi-
cation.

4.2.12.1 Performing the tests

1. Start the test as described in Section 3.5, "Starting DisplayPort tests", on page 22.
2. Select "Main-Link Tests" > "HBR3 TX Differential RL Test (Informative)".

R&S ScopeSuite _ o x
@ Back Session DP 2.1 (HBR X)_20250610_190131 [, Show Report © Aout @ Hep
LAl Properiies | Limit Manager Results | Instruments | Report Config
4 DisplayPort 21 (HBRX) DUT Control
o MainLink Teste AUX Controller | Unigraf UCD323
3.1 Eye Diagram Tests (Normative) Unigraf Serial Number | 01234567
w Jitter measurement tests (Normative) Num Oftanes )1 O 2 @ 4
~ HBR/RBR Level Verification and Peak to Peak Differential Voltage Tests
3.4 HBR3/HBR2 Level Verification Test (Normative) Test Setup
3.5 HBR3/HBR2 Peak to Peak Differential Voltage Test (Normative) Lane [0 -

3.12 Main-Link Frequency Compliance Test (Normative)
v S5CTests

3.7 Intra-pair Skew Test (Informative)

3.8 AC Common Mode Noise Test (Informative)

3.6 Inter-Pair Skew Test

00000 o0ooooood

3.10 HBR3 TX Differential RL Test (Informative)
4 AUX_CH Tests
v EVETests
9.2 AUX_CH (Manchester-ll) Sensitivity Test
~ Termination DC Tests

4 DPPWR Tests

ooooog

9.6 Inrush (Normative) and Outrush (Informative) Test

Ready to run.

3. Click "Test Single".

4. Follow the instructions of the step-by step guide.
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4.2.12.2 Measurements

The test requires a vector network analyzer. For details on how to set up the VNA refer
to Connecting the vector network analyzer.

The differential return loss is measured and compared to the pass criteria:

B —6.5,0.05 < fap. <3 (dB)

4.3 AUX_CH tests

The group of tests evaluate if the AUX_CH waveforms are within the DisplayPort spec-
ification limits.

4.3.1 Test equipment

The following equipment is needed for performing main link DisplayPort compliance

tests.

Item Description, model Quantity

Rohde & Schwarz oscilloscope R&S RTP with 4 channels and minimum bandwidth 1
13 GHz

Probes Active probe with minimum bandwidth of 500 MHz and | 2
minimum input impendence of 100 kQ

DisplayPort AUX controller Unigraf’s UCD-323 or equivalent 1

Auxiliary control test adapter Wilder Technologies auxiliary control test adapter or 1
Luxshare auxiliary control board or equivalent

DisplayPort test adapter Wilder Technologies DP-TPA-P or Luxshare DP plug 1
test fixture or equivalent

DUT Any DisplayPort source device 1

4.3.2 Test setup

The following graphics show the test setup for the AUX channel test measurements.
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Figure 4-3: AUX channel test setup with 2 single-ended probes

Figure 4-4: AUX channel test setup with 1 differential probe
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4.3.3 Eye tests

This test verifies that the timing variables and amplitude trajectories of the AUX_CH
waveform support DisplayPort BER system objectives in data transmission.

4.3.3.1 Performing the tests

1. Start the test as described in Section 3.5, "Starting DisplayPort tests", on page 22.
2. Select "AUX_CH Tests" > "Eye tests".

R&S ScopeSuite , - O %
@ Back Session DP 2.1 (HBR X)_20250610_190131 [, Show Report © Aot @ Hep
a Al roperties | Limit Manager  Results instruments  Report Config
P Limit M, Result I Report Confi
O 4 DisplayPort 2.1 (HBR X) Channels
O v Main-Link Tests
O 4 AUX_CH Tests
™ . ® 2 Single-Ended Probes () 1 Differential Probe
9.1 AUX_CH (Manchester-Ii) EVE Test Skew
9.5 AUX_CH Slew Rate Test AUX CH Pos ”\-;.’ Ch2 ¥ | 000 ps
O 9.2 AUX_CH (Manchester-Il) Sensitivity Test AUX CH Neg “‘f.ﬁ Ch4 v | 000 ps
(] ~ Termination DC Tests Retrieve Skew
4 DP_PWR Tests
0 DUT Control
O 9.6 Inrush (Normative) and Outrush (Informative) Test
AUX Controller | Unigraf UCD323

Unigraf Serial Number | 01234567

Test Setup

Export Waveforms

Enable

Offline Execution

Enable ||

Ready to run.

3. Click "Test Single".

4. Follow the instructions of the step-by step guide.
When you have finished all steps, the compliance test runs automatically.

5. You can also run the test in offline mode, using downloaded waveforms. For
details, see "Offline Execution" on page 27.

4.3.3.2 Measurements

The software collects the waveform containing AUX CH data transaction. A simple
decoding is applied to separate the signal. Only signal transmitted from source DUT is
used to construct the eye diagram.

The following figure shows an eye diagram that passed the mask test:
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15Y¥ DisplayPort AUX CH - Eye Diagram

18V N

2

DF ALK Mask

2.3V

Voltage

26V

4

4
29V . . .
65246 ns 500 ns 0s 500 ns 624.6 ns
Time
-13Y DisplayPort AUX CH - Overview
18V -
19V -

23V-

Voltage

26V-

28 1 1 1 1 1 1 1 1 1
556 ps 556 ps 166.7 ps 2778 ps 3889 ps 500 ps 611.1 ps 7222 ps §33.3 ps 9445 ps 1.1 ms
Time

4.3.6.2 AUX_CH slew rate test

This test evaluates the AUX_CH waveform, to ensure that the slew rate of the transi-
tion edges stays within the DisplayPort specification.

The software collects the waveform containing AUX CH data transaction. A simple
decoding is applied to separate the signal. Only rising and falling edges of signal trans-
mitted from source DUT are used to measure the slew rate. Slew rates are calculated
by measuring time needed of rising edges to transit from 20% to 80% of final peak-
peak voltage and time needed for falling edges to transit from 80% to 20% of the final
Peak-Peak voltage.

Collective of rising and falling edges are shown in the figures below respectively.
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15Y¥ DPTX AUX CH Falling Edges - Eye Diagram

1.8V -

> WE0%: -1.929Y

21V -

24V -

Voltage

> W20%: -2 531 W

27V-
29V 1
-124.6 ns Os 1246 ns
Time
1= Falling Slew Rate
=500 m—
E=)
£
T
o LA LA LI [l | I
1 1 1 1 1 1 1
48 m¥ins 52 mVins 56 mVins 60 m¥ins 64 m¥ins 68 mVins 72 m\ins
Slew Rate
15Y DPTX AUX CH Rising Edges - Eye Diagram
1.8V -

> VEO%: -1 929 Y

21V -
@
om
=
224V~
> W20%: 253 ¥
28V-
29V .
-124.6 ns Os 1246 ns
Time
1= Rising Slew Rate
— 500 m=—
EN
2
H{HHH\ | IHIHIHH\ | il L
0=
1 1 1 1 1 1 1
48 m¥ins 52 mVins 56 mVins 60 m¥ins 64 myins 68 mVins 72 m¥ins
Slew Rate
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4.3.4 AUX_CH (Manchester-ll) sensitivity test

This test evaluates minimum voltage swing the receiver part of the source DUT is able
to response to.

4.3.41 Performing the tests

1. Start the test as described in Section 3.5, "Starting DisplayPort tests", on page 22.
2. Select "AUX_CH Tests" > "AUX_CH (Manchester-Il) Sensitivity Test".

R&S ScopeSuite

) - O %
@ Back Session DP 2.1 (HBR X)_20250610_190131 [, Show Report © Aot @ Hep

a Al Properties | Limit Manager  Results Instruments Report Config
4 DisplayPort 2.1 (HBR X) Channels
~ Main-Link Tests
4 AUX_CH Tests
o EYE Tests ® 2 Single-Ended Probes () 1 Differential Probe

9.2 AUX_CH (Manchester-li) Sensitivity Test Skew

+ Termination DC Tests AUXCHPos "y 2+ | 000 ps
4 DP_PWR Tests AUX CH Neg ”\-[-" cha + | 0.00 ps

9.6 Inrush (Normative) and Qutrush (Informative) Test Retrieve Skew

ooogjooood

DUT Control

AUX Controller | Unigraf UCD323

Unigraf Serial Number | 01234567

Test Setup

Ready to run.

3. Click "Test Single".

4. Follow the instructions of the step-by step guide.
When you have finished all steps, the compliance test runs automatically.

5. You can also run the test in offline mode, using downloaded waveforms. For
details, see "Offline Execution" on page 27.

4.3.4.2 Measurements

This test requires a DP AUX controller that is able to change the voltage swing of the
AUX CH.

The software iterates through various voltage swing values while commanding the
AUX controller to induce a normal AUX transaction. For each swing value iterate, the
software inspects if the transaction is indeed acknowledged by the DUT. The smallest
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4.3.5.1
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swing value of the AUX CH for which the source DUT is still able to respond is the min-
imum sensitivity level of the DUT.

The figure below shows the minimum voltage swing the source DUT is able to
response to.

18V Vswing at 134mY - Eye Diagram

Voltage

22V

1 1
621 ns 500 ns Os 500ns 621ns

“16Y¥
1.8V -

2V -

22V-

Voltage

25V-

27Y 1 1 1 1 1 1 1 1 1
“111.1 ps 111.1 ps 3333 ps 555.6 ps 778 ps 1 ms 12 ms 14 ms 1.7 ms 19ms  21ms
Time

Termination DC tests

The termination DC test measures the form of AUX_CH_N and AUX_CH_P. The pur-
pose of this test is to ensure that the auxiliary channel is properly terminated and func-
tioning correctly.

Performing the tests

1. Start the test as described in Section 3.5, "Starting DisplayPort tests", on page 22.
2. Select "AUX_CH Tests" > "Termination DC Tests".
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RS ScopeSuite - o x
@ Back  Session DP 2.1 (HBR X)_20250610_190131 B showReport @ About @ Help
O a Al Properties | Limit Manager = Results Instruments  Report Config
O 4 DisplayPort 2.1 (HBR X) Channels
O v Main-Link Tests
O 4 AUX_CH Tests
O v EVETests Skew
O 9.2 AUX_CH (Manchester-11) Sensitivity Tast AUX CH Pos "1-{-" ch2 v | 0.00 ps
™ ~ TR e T AUXCHNeg |3 cha + | 0.00 ps

9.3 AUX_CH_N Termination DC Test Retrieve Skew
9.4 AUX.CH_P Termination DC Test
DUT Control
O 4 DP_PWR Tests
O 9.6 Inrush (Normative) and Outrush (Informative) Test
Ready to run.

3. Click "Test Single".

4. Follow the instructions of the step-by step guide.
When you have finished all steps, the compliance test runs automatically.

5. You can also run the test in offline mode, using downloaded waveforms. For
details, see "Offline Execution" on page 27.

4.3.5.2 Measurements

AUX_CH_N termination DC test

The DC voltage from AUX_CH_N to GND on the link’s source side is measured when
a 1-MQ resistance is connected from AUX_CH_N to GND.
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Figure 4-5: AUX_CH_N termination DC test with power on
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Edge OV
£
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20Gsafs

1 kpts
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=a40mY

i
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= 40 m*
~-80mY
— 120 my

Cud x2

=o'

-25ns

200mY, Monavy

cu[1]2] X1 I X2 aX [

178X

bl c2 (]
)

-125ns -12.5ns 0s
-12.5ns -12.5 ns 0s

Figure 4-6: AUX_CH_N termination DC test with power off

AUX_CH_P termination DC test

The DC voltage from AUX_CH_P to GND on the link’s source side is measured when
a 1-MQ resistance is connected from AUX_CH_P to a 3.3-VDC termination voltage.
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4.4 DP_PWR tests

441 Test equipment

The following equipment is needed for performing main link DisplayPort compliance

tests.
Item Description, model Quantity
Rohde & Schwarz oscilloscope R&S RTP with 4 channels and minimum bandwidth 1
13 GHz
Active probe For current measurement: R&S RT-ZD20/R&S RT- 1 for each
ZD30 measure-
For voltage measurement: R&S RT-ZS20/R&S RT- ment
ZS30
Inrush/Outrush test fixture V-Prime DP Inrush/Outrush test fixture or equivalent 1
DUT Any DisplayPort source device 1

4.4.2 Inrush (normative) and outrush (informative) test

The purpose of this test is to verify that the inrush energy at the power supply input of a
power-consuming DUT and the inrush tolerance at the power supply output of a power-
providing DUT system-dependent operation is maintained during a hot Plug event.

4.4.21 Performing the tests

1. Start the test as described in Section 3.5, "Starting DisplayPort tests", on page 22.
2. Select "AUX_CH Tests" > "Inrush (Normative) and Outrush (Informative) Test".
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R&S ScopeSuite _ o x
@ Back  Session DP 2.1 (HBR X)_20250610_190131 B, ShowReport (@) Abour @ Help
O a Al Properties | Limit Manager = Results Instruments  Report Config
O 4 DisplayPort 2.1 (HBR X) Channels
O v Main-Link Tests
O v AUX_CH Tests
O 4 DP_PWR Tests vd “’L-{-" o
| 9.6 Inrush (Normative) and Outrush (informative) Test vs
s [y Ch2 v

DUT Centrol

Test Setup

Device Power Type: (@) Power Provider () Power Consumer

Ready to run.

3. Click "Test Single".

4. Follow the instructions of the step-by step guide.
When you have finished all steps, the compliance test runs automatically.

5. You can also run the test in offline mode, using downloaded waveforms. For
details, see "Offline Execution" on page 27.

4.4.2.2 Measurements
If a power-consuming device has excessive inrush, this may cause a power-providing

device to fail. A power-consuming device shall not exceed this inrush energy. A power-
providing device shall be able to handle this amount of inrush energy.
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Trigger Horizontal Acquisition i 20230804
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5 eDP 2.0 (HBR X) tests

The compliance tests described in this section are for embedded DisplayPort (eDP)
transmitter testing for data rates up to HBR3 mode. These tests refer to the following:

® VESA Embedded DisplayPort (eDP) Standard, Version 2.0, published on 19 Sep-
tember 2024.

There are no formal compliance program for eDP testings, making it impossible to cer-
tify an eDP device with VESA.

5.1 Main-Link tests

The purpose of the Main-Link tests is to verify that the eDP source device under test is
outputting signal that complies with the eDP 2.0 (HBR X) (previously known as eDP
1.4b / eDP 1.5) conformance test standards.

5.1.1 Test equipment

The following equipment is needed for performing main link eDP 2.0 (HBR X) conform-
ance tests.

Item Description, model Quantity

Rohde & Schwarz oscilloscope R&S RTP with 4 channels and minimum bandwidth 1

13 GHz

Probes R&S RT-ZM130 with R&S RT-ZMA40 2
SMA cables 2/4

Advanced jitter analysis Option R&S RTP-K133 or R&S RTP-K134 Advanced 1
jitter and noise

DisplayPort AUX controller Unigraf's UCD-323 or equivalent 1

Auxiliary Control test adapter Wilder Technologies Auxiliary control test adapter or 1
equivalent

Embedded DisplayPort test Wilder Technologies EDP-TPA40L or equivalent

adapter

DUT Any eDP source device 1

5.1.2 Test patterns

The following test patterns are used:
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Link rate

Test pattern

Eye & Jitter tests

2.7 Gbps

PRBS7

Eye & Jitter tests

> 2.7 Gbps and < 5.4 Gbps

CP2520 pattern 1

Eye & Jitter tests

> 5.4 Gbps and < 8.1 Gbps

CP2520 pattern 3

Differential voltage All link rates Custom pattern
Main link frequency All link rates D10.2

Spread spectrum clocking All link rates D10.2
Intra-Pair/Inter-Pair skew All link rates PRBS7

5.1.3 Eye diagram tests

The purpose of the test is to ensure that timing variables and amplitude trajectories
support the overall DP system objectives of BER in data transmission.

5.1.3.1 Performing the tests

1. Start the test as described in Section 3.5, "Starting DisplayPort tests", on page 22.

2. Select "Main-Link Tests" > "Eye Diagram Tests".

RS ScopeSuite o x
@ Back Session eDP 2.0 (HBR X)_20250610_191452 [, Show Report © Aout @ Hep
O A Properties  Limit Manager Results  Instruments  Report Config
O a eDisplayPort 2.0 (HBR X) Channels
O 4 Main-Link Tests
(] v Jitter Tests Skew
O Differential Voltage Test SingleEnded Pos 0.00 ps
O Main-Link Frequency Compliance Test SingleEnded Neg 0.00 ps
O v SSCTests
O w Intra-Pair Tests Retrieve Skew
O Inter-Pair Skew Test DUT Control
O o AUX CH Tests AUX Controller | Unigraf UCD323  ~
O v EYETests
Unigraf Serial Number | 01234567
O Sensitivity Test
Num.Oflanes () 1 ()2 (@) 4
DataRate (@) R162 1.62Gbps () R216 2.16Gbps
R243 2.43Gbps () R270 2.70Gbps
R324 3.24Gbps () Rd32 4.32Gbps
() R540 5.40Gbps | R675 6.75Gbps
() R810 8.10Gbps
Pre-emphasisLevel @ 0 ()1 ()2 (3
Swing Voltage Level @) 0 ()1 ()2 ()3
SSC [/] Enable
Test Pattern | CP2520 Pattern 1 v
Test Setup
Lane [0 v
Ready to run.
H " H "
3. Click "Test Single".
4. Follow the instructions of the step-by step guide.
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When you have finished all steps, the compliance test runs automatically.

5. You can also run the test in offline mode, using downloaded waveforms. For
details, see "Offline Execution" on page 27.

5.1.3.2 Measurements

For Link rate < 5.4Gbps (eDP 2.0):
Construct an eye diagram for the lane under test using the following condition:

Eye source: Differential lane signal with link rate-appropriate TP3_EQ Reference
Equalizer applied.

Reference signal: Recover the reference clock using a 2nd order PLL with closed-
loop tracking bandwidth and damping factor as specified in PLL 2nd order clock recov-

ery.

Table 5-1: PLL 2nd order clock recovery

Link rate Closed-loop tracking band- Damping factor
width (MHz)

> = 5.4Gbps 15 1.0

> 2.7 Gbps and < 5.4 Gbps 10 1.0

> 1.62 Gbps and < = 2.7 Gbps 10 1.51

< =1.62Gbps 5.4 1.51

The figure below shows a pass case for eye test:
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Figure 5-1: Eye test with pass criteria

For Link Rate > 5.4Gbps (eDP 2.0):
Construct an eye diagram for the lane under test using the following condition:

Eye Source: Differential lane signal with link rate-appropriate HBR3 CTLE Reference
applied.

Reference Signal: Recover the reference clock using a 2nd Order PLL with closed-
loop tracking bandwidth and damping factor specified in PLL 2nd order clock recovery.

The figure below shows a pass case for eye test:
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Figure 5-2: Eye test with pass criteria for eDP 2.0

5.1.4 Jitter tests

These tests evaluate the Total Jitter and Deterministic Jitter that accompany the data
transmission. This measurement is a data time interval error (Data-TIE) jitter measure-
ment.

5.1.41 Performing the tests

1. Start the test as described in Section 3.5, "Starting DisplayPort tests", on page 22.

2. Select "Main-Link Tests" > "Jitter Tests".
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RS ScopeSuite _ o x
@ Back  Session eDP 2.0 (HBR X)_20250610_191452 B showReport @ About @ Help
O a Al Properties | Limit Manager = Results Instruments  Report Config
O 4 eDisplayPort 2.0 (HBR X) Channels
O 4 Main-Link Tests
O Eye Diagram Test O 2 Single-Ended SMA () Differential Probe (with ZMA-40)
] a Jitter Tests Skew

Non IS] Jitter SingleEnded Pos i v |o ps

Total Jitter Singlegnded Neg "2y ch3 ~ | 0 ps

Random Jitter

Deterministic Jitter Retrieve Skew
O Differential Voltage Test DUT Control
O Main-Link Frequency Compliance Test AUX Controller | Unigraf UCD323
O v SSCTests

Unigraf Serial Number = 01234567
O v Intra-Pair Tests
Num.Of Lanes ()1 (02 @) 4

O Inter-Pair Skew Test
0 o AUXCH Tests DataRate (@) R162 1.62Gbps () R216 2.16Gbps
O v EYETests 2.43Gbps () R270 2.70Gbps
O Sensitivity Test

R324 3.24Gbps

() RS40 5.40Gbps
() R810 8.10Gbps
Pre-emphasis Level @0 ()1()2 ()3

Swing Voltage Level @) 0 ()1 ()2 ()3

SSC [/] Enable
Test Pattem | CP2520 Pattern 1
Test Setup
Lane |0 v

Ready to run.

3. Click "Test Single".

4. Follow the instructions of the step-by step guide.
When you have finished all steps, the compliance test runs automatically.

5. You can also run the test in offline mode, using downloaded waveforms. For
details, see "Offline Execution" on page 27.

5.1.4.2 Measurements

The following measurements are performed:

e "Non ISI Jitter"
e "Total Jitter"
® "Random Jitter"

® "Deterministic Jitter"

Using Dual-Direct Model equivalent method to discompose the jitter components from
the differential lane signal. The appropriate equalization is applied.

Total Jitter, Deterministic Jitter, Random Jitter

The total jitter is the peak-to-peak phase variation in the 0-V differential crossing point,
measured at a 10e-9 BER for all link rates.It is estimated with the following equation:

TJ:DJdd + anJdd
Where:

DJ,y is the deterministic jitter
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RJ, s is the random jitter, a standard deviation value of an idealized pure noise proc-
ess.

N for link rate < 8.1 Gbps = 12, to accommodate a 1x10° BER value

N for link rate > = 8.1 Gbps = 9.5, to accommodate a 1x10° BER value

Non ISl Jitter
Non ISl Jitter can be computed using the following equation:
JitterNON_S,S=TJ - Jitter/s/

The following diagram shows the decomposition of the jitter components:

[ Acquision [ afe | 202307-10
B Edge OV Norm 37.4ps/ 40GSa/s Sample RT re 14:56:05
x5 Stop  Os 15 Mpts _ =

; : ; PRBS7

143,63 s 22208 74815 us 37.407 s s 37.4p7 s THE]S s 22218 143,53 s 187.04 4

s ps ps 10,832 p!

56 mV/

t———— 1T M1
FIR(userdef, DIFF1,"C:\T... Tref: SWCDR1
ov

5.1.5 Differential voltage test

This test measures differential voltages on transition and non-transition levels when the
DUT is operating at the different voltage and pre-emphasis settings.

5.1.5.1 Performing the tests

1. Start the test as described in Section 3.5, "Starting DisplayPort tests", on page 22.

2. Select "Main-Link Tests" > "Differential Voltage Test".
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RS ScopeSuite - o x
@ Back  Session eDP 2.0 (HBR X)_20250610_191452 B showReport @ About @ Help
O . Al “Properties | Limit Manager | | Resuits [— e
O a eDisplayPort 2.0 (HBR X) Channels
O 4 Main-Link Tests
O Eye Diagram Test O 2 Single-Ended SMA () Differential Probe (with ZMA-40)
(] v Jitter Tests Skew
Main-Link Frequency Compliance Test SingleEnded Neg 0.00 ps
v S5CTests

v Intra-Pair Tests Retrieve Skew

Inter-Pair Skew Test DUT Control

4 AUX CH Tests AUX Controller | Unigraf UCD323

v EVETests
Unigraf Serial Number | 01234567

ooooood

Sensitivity Test
Num.Of Lanes ()1 ()2 @4

DataRate (@) R162 1.62Gbps R216 2.16Gbps

2.43Gbps () R270 2.70Gbps

R324 3.24Gbps

() R540 5.40Gbps
() R810 8.10Gbps

SSC [/] Enable

Test Setup

Lane |0 -

Ready to run.

3. Click "Test Single".

4. Follow the instructions of the step-by step guide.
When you have finished all steps, the compliance test runs automatically.

5. You can also run the test in offline mode, using downloaded waveforms. For
details, see "Offline Execution" on page 27.

5.1.5.2 Measurements
The DUT is configured to transmit a custom pattern which consists of 111110000 bit
pattern.

Transition voltages (V1 vx 1. V1 Lux L) are the average value measured at 0.4 to 0.7 Ul
of the 5 consecutive bits while non-transition voltage (Vy (ux 1 Vi Lux L) are the aver-
age values measure from 2.5 to 4.5 Ul of the consecutive bits.
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5.1.6 Main-link frequency compliance test

This test ensures that the average data rate under all conditions does not exceed the
minimum or maximum link rate set by the specification.

5.1.6.1 Performing the tests

1. Start the test as described in Section 3.5, "Starting DisplayPort tests", on page 22.

2. Select "Main-Link Tests" > "Main-link Frequency Compliance Test".

User Manual 1179.7640.02 — 05 71



R&S®RTP-K114/-K115 eDP 2.0 (HBR X) tests

Main-Link tests

RS ScopeSuite - o x
@ Back  Session eDP 2.0 (HBR X)_20250610_191452 B, ShowReport (@) Abour @ Help
O a Al Properties | Limit Manager = Results Instruments  Report Config
O 4 eDisplayPort 2.0 (HBR X) Channels
O 4 Main-Link Tests
0 Eye Diagram Test O 2 Single-Ended SMA () Differential Probe (with ZMA-40)
(] v Jitter Tests Skew
O Differential Voltage Test SingleEnded Pos Ch1 0.00 ps
| | Main-Link Frequency Compliance Test SingleEnded Neg “‘f.ﬁ Ch3 v | 000 Ps
O v S5CTests
O w Intra-Pair Tests Retrieve Skew
(] Inter-Pair Skew Test DUT Control
O o AUX CH Tests AUX Controller | Unigraf UCD323
O v EVETests
Unigraf Serial Number = 01234567
O Sensitivity Test

Num.Of Lanes ()1 ()2 @4

DataRate (@) R162 1.62Gbps R216 2.16Gbps

24Gbps

() R540 5.40Gbps

() R810 8.10Gbps
Pre-emphasisLevel @0 ()12 ()3
Swing Voltage Level @) 0 () 1()2 ()3

SSC [/] Enable

Test Setup

Lane |0 v

Ready to run.

3. Click "Test Single".

4. Follow the instructions of the step-by step guide.
When you have finished all steps, the compliance test runs automatically.

5. You can also run the test in offline mode, using downloaded waveforms. For
details, see "Offline Execution" on page 27.

5.1.6.2 Measurements

The DUT is set to transmit D10.2 pattern, 2 which consist of alternate 1 bit and 0 bits to
simulate clock-liked signal as shown in figure below:
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Trigger Horizontal Acquisition Info 202

Edge OV Norm 500ps/ 40GSa/s Sample IT as 1

local = View Stop 0s 1 kpts

" Differential Data: C1,C3,DIFF1 X

The software measures and reports frequency of the clock-liked signal.

/\j Fittered S5C Max Mod Freq Min Mocd Freg

1 kppm Filtered $SC
S5C Derviation Limit Max: 300 ppm
n% ), S=C Devigtion (Macx): 113.8 ppm ! I k
0 ppnf=

1

-1 kppm-—

-2 kppm=—

=3 kppm -

> S5C Deviation (Min):

-4 kppm—

5 kppm -
> S5C Deviation Limit bin: -5 .3 kppm

1 1 1 1 1 1 1 1
0s 40 ps 80 ps 120 ps 160 ps 200 ps 240 ps 280 ps 320 ps

Figure 5-3: Main-link frequency with SSC enabled
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/\/ Filtered S5C

Filtered SSC

Main-link Fregquency Deviation w/io SSC (Mae): 300 ppm

300 ppm>

200 ppm-—

100 ppm -

> Main-link Frecuency Devistion(Mazx): 27 091 ppm

0 ppm-—

Main-lirk Freguency Deviation(Min): -90 265 ppm’
-100 ppn>4

-200 ppm-—

Main-link Freguency Deviation wio S3C (Min) -300 ppm

=300 ppm>

1 1 1 1 1 1 1 |
Os 40 ps 80 ps 120 ps 160 ps 200 ps 240 ps 280 ps 320 ps

Figure 5-4: Main-link frequency with SSC disabled

5.1.7 SSC tests

This test evaluates the range of the transmitter signal’s SSC down spreading (in ppm).
The SSC profile shall not include frequency deviations that exceed 1250 ppm/us.

5.1.7.1 Performing the tests

1. Start the test as described in Section 3.5, "Starting DisplayPort tests", on page 22.
2. Select "Main-Link Tests" > "SSC Tests".
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RS ScopeSuite
@ Back  Session eDP 2.0 (HBR X)_20250610_191452

a Al
& eDisplayPort 20 (HBR X)
& Main-Link Tests
Eye Diagram Test
v Jitter Tests

Differential Voltage Test

oogooood

Main-Link Frequency Compliance Test

4 SSCTests
Modulation Frequency
Modulation Deviation
dF/dT Spread-spectrum Deviation High-frequency Variation
v Intra-Pair Tests
Inter-Pair Skew Test
4 AUX CH Tests

v EYETests

ooood

Sensitivity Test

Ready to run.

Properties | Limit Manager || Results

Main-Link tests

- o0 x

@ roout @ Hep

E Show Report
Instruments Report Config

Channels

() 2 Single-Ended SMA () Differential Probe (with ZMA-40)

Skew

SingleEnded Pos cnt v | 0.00 ps
Singlegnded Neg "2 ch3 ~ | 000 ps

Retrieve Skew
DUT Control

AUX Controller | Unigraf UCD323

Unigraf Serial Number | 01234567

Num.Of Lanes ()1 ()2 @4

DataRate (@) R162 1.62Gbps R216 2.16Gbps

2.43Gbps () R270 2.70Gbps

R324 3.24Gbps

() RS40 5.40Gbps
() R810 8.10Gbps
Pre-emphasis Level @0 ()1()2 ()3

Swing Voltage Level

SSC [/] Enable

Test Setup

Lane |0 v

Click "Test Single".

Follow the instructions of the step-by step guide.
When you have finished all steps, the compliance test runs automatically.

You can also run the test in offline mode, using downloaded waveforms. For
details, see "Offline Execution" on page 27.

5.1.7.2 Measurement

The DUT is configured to output test pattern D10.2 which consist of alternate 1 bit and
0 bits to simulate clock like signal.

The difference between the successive Ov crossing times of the differential lane wave-
form are measured as Ul values.

Instantaneous frequency of the clock signal is measured as the inverse value of the Ul
values computed. A 0.222 us average window filtering is applied to remove the high
frequency noise.

The filtered clock frequency is used to analyze the modulation rate and deviation as
shown in the picture below:
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5.1.8 Intra-pair skew test

This test evaluates the skew between respective sides of a differential data lane in a
Display Port interface.

5.1.8.1 Performing the tests

1. Start the test as described in Section 3.5, "Starting DisplayPort tests", on page 22.

2. Select "Main-Link Tests" > "Intra-pair Skew Test (Informative)".

R&S ScopeSuite - I
@ Back Session eDP 2.0 (HBR X)_20250610_191452 [, Show Report © Aot @ Hep
O a Al Properties | Limit Manager  Results Instruments  Report Config
O a eDisplayPort 2.0 (HBR X) Channels
O 4 Main-Link Tests
O Eye Diagram Test Skew
O v Jitter Tests SingleEnded Pos 0.00 ps
O Differential Voltage Test SingleEnded Neg 0.00 ps
O Main-Link Frequency Compliance Test
(] v SSCTests Retrieve Skew

AC Common Mode Noise AUX Controller | Unigraf UCD323 v

Intra-pair Skew

Unigraf Serial Number 01234567

Rise and Fall Time Mismatch
O Inter-Pair Skew Test Num.Of lanes O 1 02 @ 4
O o AUX CH Tests DataRate (@) R162 162Gbps ) R216 2.16Gbps
O v EYE Tests
O Sensitivity Test

4Gbps

() RS40 5.40Gbps
() R810 8.10Gbps

SSC [/] Enable
Test Setup

Lane |0 -

Export Waveforms

Enable

Offline Execution

Ready to run.

3. Click "Test Single".

4. Follow the instructions of the step-by step guide.
When you have finished all steps, the compliance test runs automatically.

5. You can also run the test in offline mode, using downloaded waveforms. For
details, see "Offline Execution" on page 27.

5.1.8.2 Measurements

Waveforms of both signal polarities on one lane are simultaneously captured using two
single-ended measurement channels. The rising edge of the data true signal (D+) is
compared with the complement’s (D-) falling edges, and the rising edge of the comple-
ment is compared to the falling edge of the data true signal. The time of transition is
found by determining when the waveform crosses the transition amplitude.
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5.1.9

5.1.9.1

Main-Link tests

Each lane is composed of two single-ended signals D+ and D-. For each D+ and D-
signal, the average value over the 0.6 to 0.75Ul region past the edge of the V,; and V|
is found:

VH+ + Vi
2

Vg_ + Vi _
2

IntraPaiTSkew = {1/NU7”Ed.C]€S} E {[(TTrmLs_D+_Hiyh - TTrans_D—_Luw) + (TTr'a7Ls_D+_Hi_(}h - TTruns_D—_Low)] /2}

VTrcmsition_D—i—

VTransition_D— —

Inter-pair skew test

This test evaluates the skew (time delay) between respective sides of the differential
main link lanes in the DisplayPort interface.

Performing the tests

1. Start the test as described in Section 3.5, "Starting DisplayPort tests", on page 22.

2. Select "Main-Link Tests" > "Inter-pair Skew Test".

@ Back  Session eDP 2.0 (HBR X)_20250610_191452 B, ShowReport (@) Abour @ Help

Ready to run.

O o Al Properties  Limit Manager ~Results Instruments  Report Config
O 4 eDisplayPort 2.0 (HBR X) Channels

O 4 Main-Link Tests

O Eye Diagram Test ®) 4 Single-Ended SMA () Differential Probe (with ZMA-40)
O w Jitter Tests Skew

O Differential Voltage Test Lane A Pos hi 000 ps

O Main-Link Frequency Compliance Test Lane ANe . 000 s

O v SSCTests Lane B Pos ch2 0.00 ps

m] v Intra-Pair Tests Lane B Neg Chd 000 ps

0 o AUXCH Tests Retrieve Skew

O v EVETests DUT Control

O Sensitivity Test AUX Controller | Unigraf_UCD323 -

Unigraf Serial Number 01234567
Num. Of Lanes 10O2@®4
DataRate (®) R162 1.62Gbps (| R216

2.16Gbps

R243 2.43Gbps (

R270 2.70Gbps

R324 3.24Gbps

() R540 5.40Gbps
) R810 8.10Gbps

SSC [/] Enable

Test Setup

Pair | lane Oto Lane 1~

Pattern  PRBS7

3. Click "Test Single".

4. Follow the instructions of the step-by step guide.
When you have finished all steps, the compliance test runs automatically.
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5. You can also run the test in offline mode, using downloaded waveforms. For
details, see "Offline Execution” on page 27.

5.1.9.2 Measurements

The measurement only applies to DUT with either 2 or 4 lanes.

The software captures waveforms from 2 lanes simultaneously while the DUT is out-
putting PRBS7. The inter-pair skew is regarded as the time difference between the
lanes for a common point that is found at the waveform. At least 100 measurements
are needed to pass the test.

InterLaneSkew = {1/NumEdge$} by |TT7“ansition,LaneA - TTransition,LaneB | -
Nominal Skew

5.2 AUX_ CH tests

The group of tests evaluate if the AUX_CH waveforms are within the DisplayPort spec-
ification limits.

5.2.1 Test equipment

Item Description, model Quantity

Rohde & Schwarz oscilloscope R&S RTP with 4 channels and minimum bandwidth 1
13 GHz

Probes R&S RT-ZM130 with R&S RT-ZMA40 1

Active Probe with minimum bandwidth of 500 MHz and | 2
minimum Input impendence: 100 kQ

Embedded DP test adapter Wilder Technologies EDP-TPA40L or equivalent 1
DP auxiliary control test adapter Wilder Technologies DP-TPA-A or equivalent 1
DP AUX control Unigraf’s UCD-323 or equivalent 1
DUT Any eDP source device 1

5.2.2 Test setup

The following graphic show the test setup for the AUX channel test measurements.
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Figure 5-5: AUX channel test setup with 2 single-ended probes

Figure 5-6: AUX channel test setup with 1 differential probe
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5.2.3 Eye tests

This test verifies that the timing variables and amplitude trajectories of the AUX_CH
waveform support DisplayPort BER system objectives in data transmission.

5.2.3.1 Performing the tests

1. Start the test as described in Section 3.5, "Starting DisplayPort tests", on page 22.
2. Select "AUX_CH Tests" > "Eye tests".

R&S ScopeSuite ) - O %
@ Back Session eDP 2.0 (HBR X)_20250610_191452 B, ShowReport @ About @ Help
O a Al Properties  Limit Manager Results  Instruments Report Config
O a eDisplayPort 2.0 (HBR X) Channels
O v Main-Link Tests
O 4 AUX CH Tests
] a EYETests ®) 2 Single-Ended Probes () 1 Differential Probe

Mask Test Skew

Peak to Peak Voltage AUXCHPos "y 2+ | 000 ps

Unit Interval AUX CH Neg ”\-[-" cha + | 0.00 ps
O Sensitivity Test Retrieve Skew

DUT Control

AUX Controller | Unigraf UCD323

Unigraf Serial Number | 01234567

Test Setup

Export Waveforms

Enable

Offline Execution

Enable ||

Ready to run.

3. Click "Test Single".

4. Follow the instructions of the step-by step guide.
When you have finished all steps, the compliance test runs automatically.

5. You can also run the test in offline mode, using downloaded waveforms. For
details, see "Offline Execution" on page 27.

5.2.3.2 Mask test
This test verifies that the timing variables and amplitude trajectories of the AUX_CH
waveform support DisplayPort BER system objectives in data transmission.

The software collects the waveform containing AUX CH data transaction. A simple
decoding is applied to separate the signal. Only signal transmitted from source DUT
are used to construct the eye diagram.
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A5V DisplayPort AUX CH - Eye Diagram

DP AUX Mask

1 1
Q.75 UI 0.00 UI 1.00 Ul 176 Ul
Unit Interval

13V DisplayPort AUX CH - Overview

3V | I I I | I | I 1
556 ps 556 ps 166.7 ps 2778 ps 3889 ps 500 ps 611.1 ps 7222 ps 8333 ps 9445ps 11ms
Time

Peak to peak voltage

This test verifies that the peak-to-peak voltage of the AUX_CH waveform, stays within
the limits defined by the DisplayPort specification.

The software collects the waveform containing AUX CH data transaction. A simple
decoding is applied to separate the signal. Only the signal transmitted from the source
DUT is used to construct the eye diagram. Only waveform data within 40% to 60% of
the unit interval of each bit used. The peak-to-peak voltage is defined as the difference
between the average of upper half to of the waveform data and the lower half.

The following figure shows the upper voltage, lower voltage and the difference
between the 2 voltages.
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5234

524

5.241

AUX _CH tests

15Y¥ AUX CH DPTX - Eye Diagram

Voltage

29V 1 1
075Ul 0.00UI 1.00 UI 1.75 Ul
Unit Interval

13V AUX CH DPTX - Overview
ATV -

2V -

24Y-

Voltage

27V-

3V 1 1 1 1 1 1 1 1 1
556 ps 556 ps 166.7 ps 2778 ps 3889 ps 500 ps 611.1 ps 7222 ps §33.3 ps 9445 ps 1.1 ms
Time

Unit interval

This test verifies that the overall variation of the Manchester transaction Unit Interval
for the AUX_CH waveform stays within the DisplayPort specification limits.

The software collects the waveform containing AUX CH data transaction. A simple
decoding is applied to separate the signal. Only signals transmitted from the source
DUT are used. Unit interval of the signal is measured by collecting all edges and esti-
mate a uniform clock pulse that best fits the separated signal.

Sensitivity test

This test evaluates the minimum voltage swing that the receiver part of the source DUT
is able to respond to.

Performing the tests

1. Start the test as described in Section 3.5, "Starting DisplayPort tests", on page 22.
2. Select "AUX_CH Tests" > "Sensitivity test".
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RS ScopeSuite - o x
@ Back  Session eDP 2.0 (HBR X)_20250610_191452 B, ShowReport (@) Abour @ Help
O a Al Properties | Limit Manager = Results Instruments  Report Config

O 4 eDisplayPort 2.0 (HBR X) Channels

O v Main-Link Tests

O 4 AUX CH Tests

0 ~ EYETests ®) 2 Single-Ended Probes () 1 Differential Probe

| | Sensitivity Test Skew

AuxcHpos [ ez ~ | 000 ps
AUXCHNeg [ caa ~ | 0.00 ps

Retrieve Skew

DUT Control

AUX Controller | Unigraf UCD323 ¥

Unigraf Serial Number | 01234567

Test Setup

Ready to run.

3. Click "Test Single".

4. Follow the instructions of the step-by step guide.
When you have finished all steps, the compliance test runs automatically.

5. You can also run the test in offline mode, using downloaded waveforms. For
details, see "Offline Execution" on page 27.

5.2.4.2 Measurements

This test requires a DP AUX controller that is able to change the voltage swing of the
AUX CH.

The software iterates through various voltage swing values while commanding the
AUX controller to induce a normal AUX transaction. For each swing value, the software
inspects if the transaction is acknowledged by the DUT. The smallest swing value of
the AUX CH for which the source DUT is still able to respond, is the minimum sensitiv-
ity level of the DUT.

The figure below shows the minimum voltage swing the source DUT is able to respond
to.
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6 Contacting customer support

Technical support — where and when you need it

For quick, expert help with any Rohde & Schwarz product, contact our customer sup-
port center. A team of highly qualified engineers provides support and works with you
to find a solution to your query on any aspect of the operation, programming or applica-
tions of Rohde & Schwarz products.

Contact information

Contact our customer support center at www.rohde-schwarz.com/support, or follow this

QR code:
[ |

Figure 6-1: QR code to the Rohde & Schwarz support page
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