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Trademarks

Unigraf, UCD, UCD-400, UCD-411, UCD-424, UCD Console and TSI are trademarks of Unigraf Oy.

DisplayPortu and the DisplayPortu logo are trademarks owned by the
Video Electronics Standards Association (VESA®) in the United States and other countries.

The Adopted Trademarks HDMI, High-Definition Multimedia Interface, the HDMI Logo and HDMI Port
Logo are trademarks or registered trademarks of HDMI Licensing Administrator, Inc. in the United
States and other countries.

USBuU , USB Type-Cu and USB-Cp are trademarks of USB Implementers Forum Inc.
HDCP is a trademark of Digital Content Protection LLC.

Altera and Intel FPGA aretrademarks of Intel Corporation or its subsidiaries in the U.S. and/or other
countries.

Windows® is trademark of Microsoft Corporation.
macOS® is a trademark of Apple Inc.
Linux® is atrademark of Linus Torvalds.

All other trademarks are properties of their respective owners.

LimitedWarranty

Unigraf warrants its hardware products to be free from defects in workmanship and materials, under
normal use and service, for twelve (12) months from the date of purchase from Unigraf or its
authorized dealer.

If the product proves defective within the warranty period, Unigraf will provide repair or replacement
of the product. Unigraf shall have the whole discretion whether to repair or replace, and replacement
product may be new or reconditioned. Replacement product shall be of equivalent or better
specifications, relative to the defective product, but need not to be identical. Any product or part
repaired by Unigraf pursuant to this warranty shall have a warranty period of not less than 90 days,
from the date of such repair, irrespective of any earlier expiration of original warranty period. When
Unigraf provides replacement, then the defective product becomes the property of Unigraf.

Warranty service may be obtained by contacting Unigraf within the warranty period. Unigraf will
provide instructions for returning the defective product.

CEMark

UCD-4XX Series products meet the essential health and safety requirements, is in conformity with
and the CE marking has been applied according to the relevant EU Directives using the relevant
section of the corresponding standards and other normative documents.
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1.  ABOUTHISMANUAL

Purpose

This guide is a User Manual of UCD-4XX test devices, that are USB-connected video interface test
units for use with a computer.

The purpose of this guide is to

Provide an overview of the product and its features.

Provide instructions for the user on how to install the software and the drivers.
Provide instructions for the user on how to update the FW of the unit.
Introduce the HW features of the UCD-4XX units.

Provide instructions for the user on how to use UCD Console SW.

=A =4 =4 4 =

Productand SoftwareVersion

This manual explains features found in UCD Console SW Bundle 3.8. Please consult Unigraf for
differences or upgrades of previous versions.

Please consult the Release Notes document in the installationpackage for details of the SW and FW
versions and changes to previous releases.

soe UCD Console - UCD-400 [2107C399): DisplayPort Source and Sink

EEl o 1x  eventiog  Terminal

i [N At HOCP S0P DD OPCD  FEC  DSC SoucsDUT Testng

Auto Recard snap. Capture Open Full Screen Fit Horizontally ELL N TR T S Bl Cisabie Preview

11:46.27.965.433.000: 1920 x 1080 @ 50.996 Hz, RGB 8 bpc, Frame#1060.
MV 6007, NV 32768, HT 2200, VT 1125, HA 1920, VA 1080, HS 102, VS 41, HSW 44, YSW 6.
Live proview frame rate: 15,65 He.

oo

Cable Lo HPD ] Assent Deassert Puse HPD (500 | Lengthmsec  Shor Puise

= online

Notes

On certain sections of the manual, when important information or notification is given, text is formatted
as follows. Please read these notes carefully.

Note: This text is an important note

This is a warning about a direct risk for the functionality of the device
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2. INTRODUCTION

Product Description

USB-Connected Test Equipment
UCD-4XX devices are high speed, USB 3.0 connected video interface test units. UCD-4XX units
include the following models:

1 UCD-400 DisplayPort 1.4a Analyzer and Generator
1 UCD-411 DisplayPort 1.4a Generator
1 UCD-424 USB-C DisplayPort Alt mode Analyzer and Generator
UCD Console SWisacommongr aphi c al user inter f atestdeficesUThe

outlook and details of UCD Console SW will vary depending on the capabilities of the connected unit
and will reflect the features enabled.

UCD-4XX units feature a high-level Software Development Kit (SDK) called Test Software Interface
(TSI) for use in automated testing. TSI allows for an easy integration of Production and R&D testing
routines into an automated test system environment. Please refer o TSI documentation found in

additional Unigraf manuals for more details.

UCD4XX User ManualUCD Console 8. 8
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F Introduction

UCDB400andUCD411

Product Features

1

= =4 -4 =9

f
f
il

UCD-400: Reference Sink and Source for verifying DP connected devices.
UCD-411: Reference Source for verifying DP connected sinks.

DisplayPort 1.4a compliant with HBR3 support

High resolution video up to 8K 30 Hz,4K / UHD 120 Hz uncompressed and audio.

Supports MST (4 streams), Adaptive-Sync, Forward Error Correction (FEC), Display Stream
Compression (DSC) and Link Training Tunable PHY Repeater (LTTPR)

Compatible with HDCP versions 1.3 and 2.3
2 GB on-board high-speed video frame buffer
High speed USB 3.0 host PC interface

Please refer to Product Specifications in the appendix of this document for details.

Functional Description

UCD-400 units consist of a multimedia signal input stage with on-board frame buffer, an internal
pattern generator, a control stage, and a PC interface stage. In the Input Stage the signal is
conditioned and converted to desired format. The Interface and Control stages are either passing the
captured data directly to the USB interface or storing it to the frame buffer. The internal pattern
generator is able to source a signal for testing sink and branch units. The Interface & Control stages
are receiving instructions from the host PC to configure and control the functionality of the unit.

Host

Omrbera r d
Frina mebeGr A

Con®&ioter

I ' d DP /Dot

Delivery Content

= =4 =4 a4

Product shipment contains:

The UCD-400 or UCD-411 unit

AC/DC Power supply (100 to 240 Vac 50/60 Hz input, +12 Vdc output)
USB 3.0 compliant cable for host PC connection

Micro-USB type B compatible cable for FW programming

USB-C to DP Bi-directional Cable for testing USB-C sinks or sources

USB Type-C Interface

UCD-400 and UCD-411d el i very package i-dict edeisomaal CCabl &P

of Sink or Source devices with USB-C interface.

UCD4XX User ManualUCD Console 8. 9
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Connections
The image below indicates the connections in UCD-400 unit and their description.

Power

On/Off esesscssessssse

secccscsnscoscsee
eecescssscsssee

R rxx

._ ecscececsccsscscsssee
Powerin ecsceccscsssssese
R XXX

@® R rxx Ethemet

L N N N NN N N NN N b H

Programmer
UCD-400

UNIGRAF uss

to Host

usB TDP in l DP out

DP Rx DP Tx

DPn DisplayPogt 1.4acompliantinput fromthe upstreamSource
(UCD411 Not available)
DP ait DisplayPort 1.4acomplianbutput tothe downstreanBink
Power in +12Vdc Power Supply Input
Power On/Off Rocker power switch
uUsSB USB3.0 connection to the host PC
Programmer USB interface for configuring the device (Béhind a cover)
Ethernet Ethernet interface for updating the device(B®hind a cover)
Note: Capturing and sourcing high resolution video modes, especially 4K video modes and the 120 Hz

frame rate set stringent requirements on the video cables and connectors.

Warning : In order to avoid damage to the unit and the PC, please always attach the power cord (Power In)
to the unit first , and after that connect the USB cable to the PC.
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UCD424

Product Features
1 Reference Sink and Source for verifying DisplayPortp Alt Mode over USB-C
USB-C v1.3 input and output with Power Delivery 3.0
DisplayPort 1.4a compliant with HBR3 support
High resolution video up to 8K 30 Hz, 4K / UHD 120 Hz uncompressed and audio

Supports MST (4 streams), Adaptive-Sync, Forward Error Correction (FEC), Display Stream
Compression (DSC), and Link-Training Tunable PHY Repeater (LTTPR)

1 Compatible with HDCP versions 1.3 and 2.3

1 2 GB on-board high-speed video buffer

1  High speed USB 3.0 host PC interface

Please refer to Product Specifications in the appendix of this document for details.

= =4 -4 =9

Functional Description

UCD-424 units consist of a multimedia signal input stage with on-board frame buffer, an internal
pattern generator, a control stage, and a PC interface stage. In the Input Stage the signal is
conditioned and converted to desired format. The Interface and Control stages are either passing the
captured data directly to the USB interface or storing it to the frame buffer. The internal pattern
generator is able to source a signal for testing sink and branch units.

USB Data bypass can be enabled between the USB.C connector attached to the DUT to an external
device connected to the vacant USB-C connector.

The Interface & Control stages are receiving instructions from the host PC to configure and control
the functionality of the unit.

Data
Multiplexer
USBC P DP Alt Mode
DP Tx Power Internal
Delivery Pattern Generato
Host PC
Onboard
IID'atIa Frame Grabber —
USBC Multiplexer
DP Rx
Power Control &
Delivery Interface
USB 3.0

Delivery Content
Product shipment contains:

The UCD-424 unit

AC/DC Power supply (100 to 240 Vac 50/60 Hz input, +12 Vdc output)
USB 3.0 compliant cable for host PC connection

USB-C to USB-C USB 3.2 Gen2 emarked cable

USB-C to DP Bi-directional Cable for testing DP sinks or sources.

=A =4 =4 -4 =
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Connections
The image below indicates the connections in UCD-424 unit and their description.

Power
On/Off
oo 00O OOONOOSONOOBDBOEDS
oo 00O OOOIOOSOIOBDOEDS
200000 OBOOSBIOSEBOEDS
_,> 2000 OPOOOIOOSOIOSEOSODS
) o000 OOOOIOOSOOOBRDODS
Power in ssc00c00s0000000
20 0S0OOSOSSIOSBEDS Ethernet
o0 00O OOOIOOSOOOODS
- esecsessssssene . <>
Programmer
UCD-424 —
I SS—_—_—_——
UNIGRAF
usB USB-C USB-C
1o Host DP Rx DP Tx
UsB IUSB-C IUSB-C
Name Description
USBC DP Tx USBC connection with DisplayRoril.4a Alt Mode upstream
Source capability
USBC DP Rx USBC connection with DisplayRorl.4a Alt Modelownstream
Sink capability
USB USB 3.0 connection to the host PC
Power in +12 Vdc Power Supply Input
Power On/Off Rocker power switch
Programmer Optional USB interface for configuring the device FW (behin
cover) (Not used by default)
Ethernet Optional Ethernet interface for updating the device FW (beh
cover) (Not used by default)
Note: Capturing and sourcing high resolution video modes, especially 4K, 8K and 10K video modes and
the 120 Hz frame rate set stringent requirements on the video cables and connectors.
Warning: In order to avoid damage to the unit and the PC, please always attach the power cord (Power In)

to the unit first , and after that connect the USB cable to the PC.
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Safety and Operational Precautions

Please find below the Safety Precautions for using the Unigraf UCD test instrument. Please also
carefully read the Notes and Warnings within the text of this manual.

These Precautions and Warnings are provided to enable a safe use of the UCD test equipment.
Therefore, Unigraf assumes no liability when the user fails to follow the expressedPrecautions and
Warnings.

1 Use only Unigraf provided AC/DC Power Adapter. Please make sure that connectors and cabling
to the Power Adapter are intact. In case there are any doubts about the condition of the Adapter
or cabling, stop using it immediately.

i1 Itis important to ensure that the used AC input voltage is within the specified range (100 to 240
Vac 50/60 Hz) and the fuses in the AC lines are of the specified type. If in doubt, do not connect
the device.

1  UCD devices are rated for indoor use only. They are rated for Pollution Degree 2 as defined in
IEC 61010-1. This classification corresponds to usage in a typical office or home
environment. Under normal use, only dry, non-conductive pollution occurs. Occasionally,
temporary conductivity caused by condensation can be expected. Temporary condensation
occurs only when the product is out of service.

1 When installing the unit, connect the Power Adapter to the UCD device first, after that connect
the AC plug. Please disconnect the USB cable to the controlling PC and remove cabling to DUT
while connecting the power input cables.

1 Itis forbidden to open the housing of the UCD device without written permission from Unigraf.
Failure to comply with this rule will void the warranty of the unit.

1 UCD devices are intended for use as Electrical Test Instrument only. Use for other purposes is
forbidden.

1 Use UCD equipment only in its specified ambient temperature and humidity.

1 In order to ensure that the UCD device and associated SW will operate properly, please ensure
that the PC used for controlling the UCD device complies with the minimum requirement set by
Unigraf.

1 Please keep UCD software updated by regularly checking the updates on Unigraf download page
(https://www.unigraf.fi/downloads/). Please update the device firmware to match the installed
software.

UCD4XX User ManualUCD Console 8. 13
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Installation

3. INSTALLATION

InstallatiorPackage

The UCD software installation package can be obtained from Unigraf download page at
https://www.unigraf.fi/downloads/. Please, note that there are separate packages for Windows and

macOS.

The installation package is a bundle between the components needed for UCD Console SW and for
TSI SDK. The bundle contains the following items:

Drivers (installed during set up)

UCD Console SW (installed during set up)

License Manager (installed during set up)

Device configuration utility (installed during set up)
Packet Editor (installed during set up)

TSI SDK

User Manuals including this document.

In some cases, also the firmware of the unit needs to be updated. If in doubt, please contact Unigraf.

Note: The software should be installed before connecting the UCD unit to the computer.

Note: System administrator's privileges are required for performing installations.

Softwarenstallation

Windows

Install *.exe file from the package.

Start installation by running application SoftwareBundle_ X.X.XXXX.

The welcome page is displayed and shows the software package release version.

The user is also askedif he/she wants to:

macOS

Create a desktop shortcut

Install the Visual C++ redistributable (needs to be present on Windows)
Install Unigraf USB drivers

Confirm by selecting Next dialog button. Select Install to start the installation.

Select Finish to exit the installation dialog.

Install *.pkg file from the package. This is a universal binary for ARM and Intel x86.
Start installation by running application SoftwareBundle_ X.X.XXXX.
Confirm by selecting Next dialog button. Select Install to start the installation.

Select Finish to exit the installation dialog.

Note: If you are downgrading, please remove the Unigraf UCD Tools folder from the Applications
folder before starting installation.

Note: If installation fails, remove the Unigraf UCD Tools folder and any possible copies from the
Applications directory and try again.

UCD4XX User ManualUCD Console 8. 14
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Linux

Installation

Linux extract the *.tar.gz file. You will find two install scripts (install-libfuse.sh and install.sh).

In the Files app select each script in turn, right click and select Properties to open the
Properties dialog. Toggle the Executable as Program button.

In the Files app open a terminal window by unselecting any selected files and right clicking and
selecting Open in Terminal to run the scripts (order is important).

In the terminal type: sudo .Jinstall-libfuse.sh
You will be prompted for you password.
Type: sudo ./install.sh

You will be prompted with:

Please proceed to 'Software & updates' application to tab 'Other Software' and uncheck
checkboxes or remove ‘cdrom’ entry from /etc/apt/sources.list file. Otherwise you will have
problems during UCD Console package installation. If you are already done, erter the key 'y'. If
not - 'n'

For Ubuntu just enter y. For debian follow instruction.
You will then be prompted again with:

Please proceed to 'Software & updates' application to the first tab and set check box 'Officially
supported (main)'. Otherwise you will have problems during UCD Console package installation.
If you are already done, enter the key 'y'. If not-'n’

For Ubuntu just enter y. For debian follow instruction

Answer y for additional prompts.

The Ucd Tool Installer Setup app should now be running.
Select Next>

Select radio button for Install for all users or Install just for me.

You are asked to Choose Installation Directory. DONOT choose the default
(/root/Unigraf/Unigraf UCD Tools at time of writing). Select a directory that is easy to access
and remember.

Note the warning: Installing in existing directory. It will be wiped on uninstallation.
Select Next> Install and Finnish.

Navigate to the Unigraf UCD Tools directory under the installation directory and double click
the app you want to run (UCDConsole.Applmage for example).

UCD4XX User ManualUCD Console 8. 15
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Firmware Update Procedsre

UCD Configuration Utility is used to load an updated firmware to the device. As an option, UCD
Configuration Utility can be used to select possible operation roles present in the UCD unit. A firmware
set for the selected operation roles is created and the firmware set is programmed to the device.
Please contact Unigraf for details.

Updating from Earlier FW Versions

UCD Firmware versions prior to 1.8.52 (see Help > About on Consol) do not support the procedure
described here. Follow the instructions in Appendix G Firmware Recovery Procedure with Quartus
Prime in this manual.

Note:

Firmware update is a sensitive process. Please do not disconnect the device from the PC and do not
power it off before the operation is completed unless specially requested. Avoid plugging and
unplugging other USB devices when the firmware update is in progress.

To update the firmware or create a new configuration on a UCD-4XX device, perform the following
steps:

u  Connect the UCD unit to a power supply and connect the USB cable.

u  Open UCD Console SW. Select Tools > Firmware Update . UCD Config will open.

UCD Config

The first page of the utility indicates the firmware component versions present in the package. Select
Enable advanced mode checkbox if you want to customize the installation (possibly to downgrade
firmware for example). Enable patching (Internet connection is required)  check box is not relevant
for UCD-4XX devices.

Select Next to proceed.

UCD Cenfig X

)

Please select operation

[] Enable advanced mode

[ Enable patching (Internet connection is required)
Included update files:

Module BFBN of version F.1.1.9.0.M.1.5.2.0

Module MC3XX of version 0,35.83

Module MFMMN422 of version F.1.0.73.0.M.1.10.156.0
Module MFMMNAXX of version F.3.5.17.0.N.3.6.257.0
Module MFMMN500 of version F.0.7.27.0.M.3.6.257.0
Module PD of version 0.0.17

Module PDRX of version 1.4.20

Module PDTX of version 1.4.20

Module PG of version 0.0.8

Module PX of version 0.0.11

Module UF of version 1.3.4

Module UX of version 2.6.1

< Back Cancel
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UCD Device Selection

Installation

From the list of connected UCD devices please select the one that you want to update. Click Next.

Ll UCD Cenfig

UCD Device Selection
Please select device to update and configure.

® UcD-400
O ucp-500
O ucp-500

X

)

Refresh < Back Cancel
Review updates
A new dialog lists:
u  FW components available in the UCD device
u  Current FW version (from)
u  FW to be installed (to)
Note: Selecting individual components for update is only enabled in Advanced Mode .

Click Start to start the FW update procedure.

UCD Config

UCD Config
Review the update operations to perform.

*

)

Operations selected:

Update device firmware:

UX: from 2.5.1 to 2.6.1
Change device configuration:

Mo role changing operations selected.

MFMN4XK: from F.3.4.3.0.0.0/N.3.4.96.0.0.0 to F.3.5.17.0/M.3.6.257.0

Cancel

UCD4XX User ManualUCD Console 8. 17
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Advanced Mode

Advanced mode allows users to select individual components to update. Click Next to review the
components and start the update procedure.

UCD Config X
UCD Modules
Medules that should be updated are checked

Selected device: UCD-400

] MFMIN4XX F.2.5.17.0/N.3.6.257.0 [No update needed. Existing F.3.5.17.0.0.0/N.2.6.257.0.0.0]
O ux 261 [Ne update needed. Existing 2.6.1]
CJ UF1.3.4 [No update needed. Existing 1.3.4]

< Back Cancel

Configuration in progress

UCD Config x

Configuration in progress ’,’

Update log is saved to file at: 'Ch\Users\ Tester\AppData'\Roaming'\Unigraf\UCD
Config\logsh20251202_134617_ucdconfig.tet',

Device: UCD-400

Part MFMMNAXX: from F.3.4.3.0.0.0/N.3.4.96.0.0.0 to F.3.5.17.0/N.3.6.257.0.
Please wait, turning on the update mode,

Update mode was turned on,

Erasing existing image body.

Erasing 4%

< Back Mext = Cancel
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U N I G R A F Installation

During the installation, you will be prompted to power cycle the device (power off, wait for 10 seconds
and then power the device on again). Select OK to proceed.

Attention >
Please do the following:
- Power OFF the device.
- Wait for 10 seconds,

- Power OM the device,

- Press OK when done.

After the update has finished, click Next to see a summary and select Finish to complete.

Please note that the update proceedure may take several minutes to complete.

Recovering Failures in FW Update Procedure

If FW Update procedure fails (e.g., when updating from an earlier FW that does not support the
procedure described here) refer to Appendix G of this manual for instructions in Firmware Recovery
Procedure with Quartus Prime.

Once FW Recovery procedure has been done and a Frmware version supporting UCD Firmware
Configuration tool has been installed, all future updates can be done using this tool.
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Firmware Downgrading

The previously released Unigraf SW Bundle 2.4.XX package does not contain UCD Device Firmware
(FW). In case UCD device has been installed with the FW delivered with Unigraf 3.X SW Bundle, and
version downgrade is needed, also UCD Device Firmware has to berolled back.

Please follow the procedure below:

1. Download the latest Console 2 SW Bundle (2.4.XX) from Unigraf download page at
unigraf.fi/downloads.

2. Run the application SoftwareBundle_ 2.4.XX.exe in the package to install the package. Please
do not launch UCD Console application yet.

3. Download Console 2: FW Package 2.3.38 from the same download page

4. Run the application FirmwarePackage 2.3.38.exe to copy UCD device FW in a proper folder
in your PC

5. Launch UCD Console

o

Select Tools > Firmware Update to start UCD Config utility

/. In UCD Config select Enable advanced mode

[ UCD Config X

)

Please select operation

I Enable advanced mode I

Included update files:

Module BFEN of versica  w M

Module PD of version & =

Module PDRX of versic mm mm «a

Module PDTX of versios = m

Module PX of version (=

Module UF of version *  ®

Module UX of version Ml

Module MC2XX of vers ™ em

Module MFMNA22 of e o momn 0 v m - mm
Module MFMNEK of T i P " B
Module MFMN50D of v ww @ F R |

< Back Cancel

8. Select the device. Click Next.
9. InuUCD Modules select the module titled MFMN4XX F.X.X.X/N.X.X.X
10. Click Next. Click Start to start programming FW to the connected UCD Device
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License Manager

Licensing

The features of UCD Console SW are divided into groups based on the target use of the device. Most
basic features can be used by default, and more advanced feature groups are enabled by dedicated

licenses. When the licenses are present, the related part of the GUI will be shown, or the related
control will be enabled.

Unigraf licenses are provided as strings of characters, License Keys . Each License Key enables a
dedicated function in one device. Each device has its dedicated Seed Number . EachLicense Key is
tied to one Seed Number . License Keys canbe freely used in any nhumber of PCs

License keys are managed with UCD License Manager . The License Manager can be found in the
Tools menu of UCD Console SW.

Note: System administrator's privileges are required for accessing the licenses.

License Manager GUI

When run, License Manager will list the licensing enabled Unigraf devices. In the list of Devices please
Select the device in question. The serial number and the seed number of your device are printed in
a sticker attached to the bottom of the device.

The Res ¢ a nbatton will re-scan the system for installed hardware.

Managing Licenses

Seed Number

Each license is tied to a hardware unit with the help of the Seed Number . Each unit has a unique
Seed Number. Seed Number of the selected unit can be found in the top of the dialog.

Seed Number of the selected device can be copied from dialog link for e.g., ordering Licenses.

Adding New License Keys

Enter new license for device with seed number.
Install v
Find: |DP Found 17 occurrence(s)

Installed licenses:

7 DP 2.1 AUX Controller for

10 DP 2.1 Displ TS for testing Source DUT

11 DSC Decod

ce DUT on DP
13 DSC Encod DUT on DP
15 HDCP 2.3 CTS for testing Repeater DUT on DP
16 HDCP 2.3 CTS for Sink DUT on DP
17 HDCP 23 CTS for ce DUT on OP

20 HDR 10+ Display SSTM for

ing Sink DUT

22 HDR 10+ Distribution Device for testing Source DUT on DP

Import Export Remove selected

To add a new license key for a device, please enter the characters from the license sticker to the field
for new licenses. The License Manager will automatically move the caret across the edit boxes during
typing. If the key is given in text format, copy it and paste to the leftmost box.

Once the license key is fully entered, click Install. The license is authenticated and if it is valid, the
license will appear in the list of installed licenses. If the key fails to authenticate, an error message is
displayed. If this happens, please make sure that the key has been typed correctly and thatthe seed
number on the license key sticker matches the seed number displayed in UCD License Manager.

Click the Search inverted triangle at the upper right to view the Find edit control. Enter a search
keyword: The license list is updated to show names that contain the keyword.
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Note that to avoid confusion, some letters will never appear in a license key because they resemble
numbers: For example, capital 'G' and number '6' are very similar when printed with small font. When

in doubt, use numbers.

Also, please note, that characters that cannot be part of valid license key are not accepted as input.
When appropriate, an automatic conversion is applied while typing: For example, lower case letters
are converted to upper case automatically.

Managing Installed Licenses
The Installed licenses list shows all installed licenses for the selected device. The list shows the name
of the license and the actual license key characters.

Import Install licenses from an INI file for the currently selected device.

Export Save installed licenses for the currently selected device into an INI file
backup and distribution to other PCs.
To export license(s), select the license(s) to be exported and then clic
Export button. Please note that licenses from multiple devices can be
exported into the same INI file.

Remove Selected  Uninstall selected licenses. To uninstall a license, click on the license
then click the Remove Selected button
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UCD Console

UCD Console SW is graphical user interface (GUI) for UCD family test equipment for desktop use.
UCD Console provides the user access to all features of the unit. UCDConsole also includes powerful
debugging and analysis tools enabling the user to monitor the status of the display interfaces and
assist in problem detection.

The various features of the UCD unit are divided into interface specific screens and tabs. Each tab
contains data and controls for a specific feature.

Device Selection
A shortcut of UCD Console can be found by default under Start Menu.

Once UCD Console is launched, the dialog provides a list of Unigraf UCD devices connected in the
PC. Please select the target device by double clicking on the appropriate row. If your device cannot
be found in the list, please confirm the power and USB connection to the device and click the Rescan
o putton.

UCD Console — [m] X

File Tools Window Help

Devices: Roles:

UCD-400 [1845C201] {| | DisplayPort Source and Sink

Rescan... Select Close

Analyzer and Generator Operation

Most UCD devices can be used with UCD Console as Analyzer (a Sink device) and as Generator (a
Source device). The functionalities of the two operation modes can be found in separate tabs. This
User Manual will explain both roles and all role functionalities.

UCD Console - UCD-400 [1924C312]: DisplayPort Source and Sink - O X
File Tools Help

DPRX DPTX EventLog

Link HDCP Video Audio EDID DPCD SOP FEC Source DUT Testing

— ol (e Camm — e [SPPSE o PRSI bl Birmsiiar
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Options

Options can be found in Tools > Options .

Options. X

Options  Debug

Capturing

Image File Format PPM

Audia File Format WA

Displays HDCP compliance: Qne or mere displays are not HDCP compliant
Folders

Directory to save images and audio

C:/Users Tester/Pictures/Saved Pictures

osC

DSC temp folder

C:\Temp\DSC

DSC test content folder

C/ProgramData/Unigraf/DSC._content library —/
Keep auto-created DSC content files

DUT Testing Opt

mpleted
oK Cancel

Image File Format

You can save the captured frames either in PPM, BMP, JPG or PNG bitmap file format. In PPM format
the files are stored with the captured color depth, with other formats the color depth is truncated to 8
bits per color.

Audio File Format
Audio files are stored in WAV format.

Displays HDCP Compliance

Information if controlling PC is HDCP compliant, i.e. if preview of HDCP encrypted content can be
enabled. If the display is nonrHDCP compliant or when connected to the PC using RDP (Remote
Desktop Protocol) then users will be presented with a blue background wi t h a banner
unauthorized®. HDCP is currently only supported

Linux.
Folders
Please select the directories in the PC for saving the captured images and audio
DSC
DSC temp folder Folder for DSC Work files.

DSC test content folder  Folder where DSC source bitmap files, related configuration files
DSC conversion tools are stored.

Keep autecreatedDSC By default, the DSC compressed content is deleted after use. If
content files: selected, the content is not deleted

Keeping the automatically created DSC compressed content will shorten the time needed for running
the DSC compliance tests.

Please note, that the space needed for storing the full library can be very large (appr. 400 GBytes).
Please make sure that the content will be stored in a medium that has the required space available.

DUT Testing Options
Configure DUT Testing reports.

Include time info in Report lags Include system date and time in the beginning of each
event line in created reports

Do not show again test sequence Include system date and time in the beginning of each
completed event line in created reports

UCD4XX User ManualUCD Console 8. 24



UNIGRAF

Detachingand Cloning abs

Installation

Most of the UCD Console tabs can be detached into a separate window for monitoring and controlling
separate features simultaneously. To detach a tabRight -click on a tab and select Detach Window .
To glue the tab back to the main window, click on the red Close button in the top right-hand corner
of the window or press <Alt> + F4 on the keyboard.

Tabs can also be cloned (duplicated) in order to e.g., monitor various areas of DisplayPort DPCD
simultaneously without swapping addresses. To clone a tabRight-click on a tab and select Clone
Tab or Clone and Detach to the two actions simultaneously.

HOMIRX  HOMITX

HCP  Video  Audo  EDID

Infoframes  Source DUT Testing

Open

450.000: 7630 x 4320 { 29995000 Hz, RGB 8 bit, Frame
T 4400,

20580
MV D, WV 0, HT 5000,

130
HA 7630, VA 4320, HS 768, VS 64, HSW 176, VSW 20.

Uve preview frame rate: 141123He.
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S| rowRc G0 Mesdes [

Anc e

12C Plain tex
12€ Plain tex
12C Plain tex
12C Plain tex
12€ Plain tex
12€ Plain tex
12C Plain tex

0x82 HOMi1 4

rosir o [l Clos

/|

Behavior
Q13 Q20 @21

Status

Lane 0 Lane 1 Lane 2 Lane 3
Channel ok 0 0 CD 0
Emorcownt 0000 0000 0000 0000
Behavior HOMI 2.1

= N
171036 mode
o

Total

start
Acve
Syne vidth

Link UCD Console - UCD-422 [1941C325): HOMI Source and Sink

FRL Capabiltes
O DsatleFRL

HOCP Status

3anes O3 O (Gos) o

4Lanes Os @8 Ow Oz

7] FRL Start
[CJALT No Temeout
(] Chedk Pattems

upadd o 5|0 [2]

Re-Train

FRL Status

Authentcated
Dedared 25 HOCP capable B G
[ARTReady Keys loaded
[ FRLmax

HOCP Configuration
2| B

Aoply

HOCP Capable:

Lane0 Lane 1 Lae 2 Lare 3
TR e o

FFE Level [
UPRequest 0
FRL Mode
(TStatus

FLT Update:

FLT NoRetrain

4400
64
4320

o 0o 0
o 0 0

]
Misc
Frame Rate, Hz:  29.999
Color Depth, BPC: 24
Color Encodng:  RGB
Coorimetry:  RGB
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4. ANALYZER OPERATION

When used as anAnalyzer, the UCD device acts as DisplayPortor USB-C DisplayPort Alt Mode Sink
or Receiver device.

Analyzer functionality related controls and dialogs can be used by selecting DP RXtabs.

Please note that in most UCD-4XX Series units, Generator functionality is available simultaneously
with Analyzer. Please find the description of Generator functionality later in this manual.

Functionality Tabs

UCD Console features are presented in tabs. Standard tabs are similar in all functional roles, Interface
Specific tabs present features and controls that are only available for a particular interface.

Some of the tabs are enabled by default, some only when an applicable license is included.

Standard Tabs
Analyzer role features the following standard tabs:

Video preview and saving (Video)

Audio monitoring and saving (Audio)

EDID editor (EDID)

HDCP status monitor and control (HDCP)
Source DUT Testing tab

Event Log

Status information and control of the upstream link (Link)
DPCD editor (DPCD)

SDP sent by the Source device (SDP)

Status and capabilities of the DSC feature (DSC)
Forward Error Correction (FEC)

=2 =4 =4 4 -4 -4 -4 4 - -4 -4

Interface Specific Tabs
Depending on the connected UCD device, additional interface specific tabs will be available.

UCD-424: USB-C Reference Sink
1  USB-C Monitoring (PDC)

Note: Some of the tabs are enabled by default, some only when an applicable license is included. Please
refer to Appendix B Licensing of this document for description of features and licensing.
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Standar d

Tabs

Analyzer Operation

Link Tab

Link tab contains the follwoing panels: Link Status, Link Training Result, Link Capabilites, VCP Table,

Stream Info, HDCP Status, HDCP Configuration, Scrambler seed

UCD Console - UCD-400 [2252C553]: DisplayPort Source and Sink - o X
File Tools Window Help
|
Eventlog  Terminal  Memorylayout DPTX DPRX
Link HDCP  Video Audic DPCD SDP  DSC  FEC  Source DUTTesting  EDID/DisplaylD  Capture  PanelReplay  Link Analyzer  AUX controller
Link Status Link Capabilities HDCP Status
Lanes (count = 4); 0 1 2 3 Max Lanes HDCP 2X
CR/SL/EQ e mies) s slew ) ) Active [
O )
VS/PE (level) 170 10 140 1/0 = <l 4 Authenticated 55
Error count (click to clear); 0000 0000 0000 0000 Max Bitrate, Gbps Declared as HDCP capable
. . . Keys loaded ==
LA 162 O 270 O 540 ¥
Bit rate: B1Gbps  Linkmode: 8b/10b 0 675 © a0 © 0 (eDP only) pDChCenioUion
Frami s ling: 2X
raming mode: Enhanced  Scrambling: Enabled ) eDP Bitrate, Gbps
MSTmode:  Enabled  SSCstatus: Disabled HDCP Capable ]
DSCstatus:  Disabled  FECstatus: Disabled a2 2 2y 2 =
432 54 675 a1 Serambler seed (8b/10b)
ink T I
Link Training Result © FFFFh (DP)
Lanes (count = 4): 0 1 2 3 (] Force Cable Status to Plugged -
: () FFFER (eDP ASSR)
CR/SL/EQ Slwnl siss) ses mes (7 gnable Fast LT i
— =
VS/PE (level) RV VI VIV () 2DP AUX Preamble ) U<
ILA: Sinkcount: 4/3 @MST (Jrc  @Tpsa @TPS3 [ DSC
Bitrate:  B.AGhbps  Llinkmode: Bb/10b B HFD pulse on Apply Apply
VCP Table HDCP Stream Status
Stream # VCPID ReqPBN AllocPBN Firstslot Slot num  Stream # Status  Type
0 1 58 540 1 9 0 [ TypeO
1 2 s 540 10 9 1 Type O
2 3 s 540 19 9 2 [ Type 0
3 4 528 540 28 9 3 B TypeO
Stream Info
Framerate HTotal HStart HActive HSync VTotal VStart VActive VSync CEF BPC CRC(RGB/CrYCb) — MVID/NVID  DSCCRC (Eng.012)
59995 2200 192 1920 44(+) 1125 41 1080 5(+)  RGB/Legacy RGB mode 8  BGOEB3IE1AB3  001776/008000 N/A
50995 2200 192 1920 44(+) 1125 41 1080 5(+)  RGB/Legacy RGB mode 8  BGOEB33E1AB3  001776/008000 N/A
50905 2200 192 1920 44(+) 1125 41 1080 5(+)  RGB/Legacy RGB mode 8  BGOEB33E1AB3  001776/008000 N/A
59995 2200 192 1920 44(+) 1125 41 1080 5(+)  RGB/Legacy RGB mode 8  BGOEB3IE1AB3  001777/003000 N/A
HPD
Cable (X0 HFD 23 Assert Deassert Pulse HPD 500 msec 5 Short Pulse 750 usec |+

online
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Link Status

Link Status displays the status of the link training and the link parameters negotiated between UCD
Sink and the Upstream Source. It also lists status of other link modes. The data is retrieved from the
DPCD status registers of the UCD Sink. The status isupdated automatically.

Link Status

Lanes (count = 4): 0 1 2 3

CR/SL/EQ o
VS/PE (level) o1 01 01 oA
Error count (click to clear): 0000 0000 0000 0000
ILa; 3

Bit rate: 8.1 Gbps Link mode:  8b/10b

Framing mode: Enhanced  Scrambling: Enabled
MST mode: Disabled S5C status:  Disabled
DSC status: Disabled FEC status: Disabled

Lanes: Indicates the number of lanes used for DisplayPort or DisplayPort Alt Moc

CR/SL/EQ: LED indicators for status of Clock Recovery / Symbol Lock / Channel
Equalization for each of the four lanes

VS/PE (level):  Voltage Swing / Premphasis level

Error count: Content of DPCD Error Count registers

ILA: LED indicator for -Inter |l ane Al
Bit rate: Currently enabled link bit rate

Link mode: Currently enabled channel coding (8b/baly)

Framing mode: Currently enabled Framing Mode (Normal or Enhanced)

Scrambling: Status of link data scrambling (Enabled or Disabled)

MST mode: Status of Multstream transport (Enabled or Disabled)

SSC Status: Status of Sprea&pectrum Clock (Enabled or Disabled)

DSC Status: Status of Display Stream Compression

FEC status: Status of Forward Error Correction function (Enabled or Disabled)

Link Training Result

The result of the previous Link Training and values of some key parameters.

Link Training Result

Lanes (count = 4): 0 1 2 3

CR/SL/EQ o

VS/PE (lewvel) 0/1 0N 01 0N

ILa: @3

Bit rate: 8.1 Gbps Link mode:  8b/10b

Lanes: Indicates the number of lanes used for DisplayPort or DisplayPort Alt Moc
CR/SL/EQ: LED indicators for status of Clock Recovery / Symbol Lock / Channel

Equalization for each of the four lanes

VS/PE (level):  Voltage Swing / Premphasis level

ILA: Status LED for Intdrane Alignment
Bit rate: Currently enabled link bit rate
Link mode: Currently enabled channel coding (8b/baly)
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Link Capabilities

Analyzer Operation

Link capabilities allows the user to change the way the Sink capabilities are announced in the DPCD
capability registers of the UCD Sink. To update the new status to the DPCD registers click Apply.

Link Capabilities

Max Lanes

N N
1 Q2

Max Bitrate, Gbps

O 162 O 270

O 675 O s.10

[ eDP Bitrate, Gbps

1.62 2.16

432 5.4

[[] Force Cable Status to Plugged

[ Enable Fast LT
[] eDP AUX Preamble
Sink count: 2 = @ MST

B8 HPD pulse on Apply

Max lanes:

[J FEC

(- ¥}

O 540

() 0 (eDP only)

w
o
Ny

Brs4 @RS [ DSC

Apply

Maximum lane count used

Max Bitrate, Gbps

Maximum link rate used in LT

eDP Bitrate,Gbps

Available eDP bitrates.

Force Cable Status to

UCD400RX device suppaisource device detection via AUX by

Plugged: default. Checking this on DPRX disables this behavior.
Enable Fast LT: Indicate support for link training without AUX transactions.
eDP AUX UseeDP AUX Preambeotocol.

Preamble,Gbps

Sink count: Selects the number of sinks capable of to transmitter.

MST: Indicate support for MST mode and Sideband MSG handling.
FEC (8b/10b): Indicate support for Forward Error CorrectieBCYeature

TPS4, TPS3: Indicate support for Link Training Pattern Sequence 4 and 3

correspondingly.

DSC (8b/10b)

Indicate support foDisplay Stream Compression (DSC) feature

HPD pulse on Apply:

Scrambler Seed

Select to apply a H®Rlug Detect (HPD) pulse automatically after
updating the status. HPD pulse duration will be defined in the
Pulse HPDield inHPDdialog in the bottom of the tab.

Selection of the value to which the Linear Feedback Shift Register (LFSR) is reset during scrambler
reset. Used only when 8b/10b link coding is enabled.

Scrambler seed (8b/10b)
O Auto

@® FFFFh (DP)

) FFFER (DP ASSR)
O Custom 0x
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HDCP Status

Copy of the status from HDCP Tah. Please refer to chapter HDCP Tab later in this document for
detailed description.

HDCP Status

HDCP 2%
Active  —
Authenticated ==
Declared as HDCP capable T3
Keys loaded  —

HDCP Configuration
2X
HDCP Capable

HDCP Configuration
Enable and disable HDCP capability of UCD Sink. Duplicates of the controls found in HDCP tab.

Note: Please note that HDCP 1.3 is not supported in 3.8 release.

ALPM Status

ALPM Status

ALPM: Disabled
ALPM mode: N/A
PM State
0 ACTIVE
[0 ALW_SLEEP
[0 FW_SLEEP

0 FW_STANDBY

ALPM Disabled / Enabled
ALPM mode ALPM mode / N/A
Active Green light indicates PM is active
ALW_Sleep AUXless mode SLEEP state
FW_Sleep AUXwake mode SLEEP state
FW_Standby AUXwake mode STANDBY state
Stream Info
Stream Info
Framerate HTotal HStart HActive HSync VTotal Vstart VActive VSync CEF BPC CRC (RGB/Crv¥Ch) MVID/NVID  DSC CRC (Eng. 012)
58,995 2200 192 1820 M+ 1125 4 1080 5(+) YCbCrd2:2/ITU-RBTE0T 8 E18E 0815 5A14  DO1777/008000 MN/A
59,995 2200 192 1920 44(+) 11253 41 1080 53(+) RGB/Legacy RGBmode 8 BGYE B33E 1AB3 0017777008000 MN/A
59.995 2200 1492 1920 44(+) 1125 41 1080 5(+) RGB/Legacy RGBmode 8 B6YE B33E 1AB3 0017777008000 MN/A
59.985 2200 192 1920 44(+) 1123 41 1080  3(+) RGB/Legacy RGBmode 8 BGYE B33E 1AB3  001776/003000 M/A

Stream Info is achieved from the Main-Stream Attributes (MSA) of the stream.

The content of Stream Info table can be copied by right-clicking on the table and selecting Copy.

Note that the MSA information used for Video Timing Details is provided by the Upstream Source. It
is not measured by the UCD Local Sink.

Framerate Vertical refresh rate

HTotal Horizontal total of transmitted main video stream, measured in pixel count
HStart Horizontal active start from leading edge of HSync, measured in pixel cou
HActive Horizontal active, number of active pixels in video line

HSync HSync width, measured in pixel coupd/(-) positive / negative sync.

VTotal Vertical total of transmitted main video stream, measured in line count.
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VStart

Analyzer Operation

Vertical active start from leading edge of VSync, measured in line count.

VActive

Vertical active, number of active lines in video frame

VSync

VSync width, measured in line count)/(-) positive v.s. negative sync.

CEF

Used color mode: Color format + subsampling / colorimetry

BPC

Color depth in bits per color (BPC)

CRC (RGB/CrYCt

16-bit Cyclic redundancy check (CRC) value per color component calculat

from active pixels. Value order in YCbCr color format: Cr, Y, Cb.

MVID/NVID:

Mvid and Nvidideo time stamp valse

VCP Table
VCP Table

Stream # VCPID Req.PBN Alloc.PBN First slot Slot num

0
1
2
3

1

2
3
4

16-bit Cyclic redundancy check (CRC) calculated from compressed pixel

stream Value order Engine 0, 1, 2.

532
532
532
532

540
540
540
540

1
10
19
28

wow W W

VCP table shows allocation of Virtual Channel Payload for active virtual MST channels.

The content of VCP Table can be copied by right-clicking on the table and selecting Copy .

Strem#:

Port number where the virtual channel is directed.

VCRD:

Stream identification number of the virtual channel

ReqPBN

Requested PBN (payload bardthj) value for the virtual channel

AllocPBN

PBN value allocated for the virtual channel

First slot

Time slot where the first VC Payload for the virtual channel is stored

Slot num

Number of VC Payload slots reserved for the virtual channel.
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HDCP Stream Status

HDCP Stream Status

Stream # Status Type
0o [ Type O
1 [ Type O
2 [ Type O
3 [ Type O

Shows the MST HDCP Stream, Status and Type.

HPD

HPD

Cable 20 HPD 3

Cable LED:

Assert

Deassert

Short Pulse

Indicates that the hardware has detected an upstream cable.

Analyzer Operation

HPD LED: I ndicates that the HPD signal is

Deassert: Clickbutton to set HP Daskertad)eandthencelnoHPD c
pulse can be generated.

Assert: Clicktoreact i vate the HPD line (set to

Pulse HPD: Click to apply an HPD Pulse with programmable dur&e@irdurationin

milliseconds in adjacent edit control

Short Pulse:

Multistreaming

Click to apply a short pulsBet dirationin micraseconds in adjacent edit contrc

When Multistreaming (MST) is enabled, the details of the received virtual channels is shown in
Stream Info table and VCP Table.

UCD Console - UCD-400 [2252C553]: DisplayPort Source and Sink - u] X
File Tooks Window Help
Eventlog  Terminal  Memory layout DPTX  DPRX
Link HDCP  Video Audio DPCD  SDP  DSC  FEC  SourceDUTTesting  EDID/DisplaylD  Capture  Panel Replay  Link Analyzer  AUX controller
Link Status Link Capabilities HDCP Status
Lanes (count = 4); 0 1 2 3 Mo HDCP 2X
CR/SL/EQ e ] Active (=]
VS/PE (level) 70 10 10 1/0 e -2 04 Authenticated (]
Error count (click to clear): 0000 0000 0000 0000 Max Bitrate, Gbps Declared as HDCP capable B
Keys loaded ==
LA B 162 ) 270 5.40 4
Bit rate: 8.1Gbps  Llinkmode: 8b/10b D 675 © 510 0 (eDP only) HDCP Configuration
Fi 3 bl 2X
raming mode: Enhanced  Scrambling: Enabled ) <DP Bitrte, Gbps
MST mode: Enabled SSCstatus:  Disabled HDCP Capable a
DSCostatus:  Disabled  FEC status:  Disabled = Zl 2 27 B
432 54 675 81 Scrambler seed (8b/10b)
Link Training Result © FFFFh (DP)
Lanes (count = 4): 0 1 2 3 [_] Force Cable Status to Plugged -
- ) FFFER (eDP ASSR)
CR/SLEQ e sl mee SES () enable Fast LT :
) G 0 =
VS/PE (level) o 1o 1o 1/0 (] eDP AUX Preamble  Custom ¢
LA = Sinkcount: 43 @MsT (Jfec  @7Tes4 E@TPS3 (] DsC
Bit rate: 81Gbps  Llinkmode:  8b/10b B HPD pulse on Apply Apply
VCP Table HDCP Stream Status
Stream # VCPID ReqPBN AllocPBN Firstslot Slot num  Stream # Status  Type
0 1 528 540 1 9 0 [ Type 0
1 2 528 540 10 ] 1 Type 0
2 3 58 540 19 9 2 [ Type 0
3 4 58 540 28 9 3 [ Type 0
Stream Info
Framerate HTotal HStart HActive HSync VTotal VStart VActive VSync CEF BPC CRC(RGB/CrYCH)  MVID/NVID  DSCCRC (Eng.012)
59995 2200 192 1920 44(+) 1125 41 1080 5(+)  RGB/legacy RGB mode 8  B6OEB3IETAB3  001776/008000 N/A
59995 2200 192 1920 44(+) 1125 41 1080 S5(+)  RGB/legacy RGE mode 8  B6OEB3IE1AB3  001776/008000 N/A
59995 2200 192 1920 44(+) 1125 41 1080 S(+)  RGB/Legacy RGB mode 8  B6OEB3IE1AB3  001776/008000 N/A
59995 2200 192 1920 44(+) 1125 41 1080 5(+)  RGB/legacy RGE mode 8 BEYEB3IETAB3  001777/008000 N/A
HPD
Cable 550 HPD B0 Assert Deassert Pulse HPD  500msec |5 ShomtPulse  75Dusec |3

B online
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HDCP Tab

Analyzer Operation

HDCP tab is the dialog for monitoring the HDCP (for High-Bandwith Digital Content Protection) status

and controlling the HDCP capabilities of the UCD device.

Note: Please note thatHDCP 1.3 is not supported in 3.8 release.

UCD Console - UCD-400 [1748C248]: DisplayPort Source and Sink

File Tools Window Help

DPRX  Eventlog Memory Layout Terminal
Lnk HDCP  Video Audio  Link Analyzer  Capture  DPCD SDp DSC FEC  Source DUT Testing  EDID/DisplaylD  Panel Replay ~ AUX controller
HDCP 2
Status Configuration
General 8 HDCP Capable
B Active Keys
| Authenticated © Production
I Declared as HDCP capable X
Facsimile - “Test™ - R1
== Keys loaded

SST Mode: Type Unknown

By stream

Facsimile - "Test” - R2

None

B Stream 0 Type N/A
B Stream 1 Type N/A
B Stream 2 Type N/A
B Stream 3 Type N/A

HPD

Cable 220 HPD 2 Assert

B online

Status

Deassert Pulse HPD 500 msec 5 Short Pulse 750usec 5

The status field indicates the HDCP status of the UCD device.

Active

The link between UCD and the upstream source has been encrypted.

Authenticated

The HDCP handshake between the UCD and the sink unit has been
completed successfully.

Declared as HDCF
capable

The UCD unit recognizes HDCP handshake messages.

Keys loaded

The HDCP keys are loaded to the UCD unit.

SST Mode Type

Configuration
HDCP Capable

Keys
Select between Prod

UCD4XX User ManualUCD Console 8.
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Toinformsource DUTs that T®ICD devicels HPCD capabler not
Uncheck talisable

uction or Facsimile HDCP keys. To remove the keys, selectNone.
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Capture Tab

Analyzer Operation

UCD device has an internal frame buffer that can be used for continuous capture of video data. In

addition, audio and metadata can be captured and saved for later analysis.

For DP Events see DP Link Analyser Tab Events.

UCD Censale - UCD-400 [1748C248]: DisplayPort Source and Sink

File Tools Window Help

DPRX  Eventlog  Memorylayout  Terminal  DPTX
link HDCP  Video  Audio  LinkAnalyzer ~ Capture DPCD  SDP  DSC  FEC  Source DUT Testing  EDID/DisplaylD  Panel Replay
Start Open Timeline Viewer  Open storage folder
Events Buffered Capture Options
@ vrD Capture 1 = frames and save them in  Disabled format Buffer capacity: 242 frames
8 Aux Stream: @ 0 O 1 O 2 3
@ sop &) [ Align to MSB
8 vB-D & Create scenarios
B Msa @ Scenario time  1000ms o
B Link Pattern {8}
B8 AuX BW
B VFRAME INFO
B Select all Audio: () Enabled
Status: Idle
Start / Stop Start or stop capturindutton labethanges per action.

Capture Nrames

The number of video frames capture.

Format:

Selection of the format of the saved video frame bitmaps. BIN, PPM
BMP, BIN + PPM, BIN + BMP.

Buffer @pacity:

The number of video frames that can be stored to UCD frame buffer
using current video signal format

Align to MSB

Store binary data aligned to the Most Significant Bit (MSB).
When this is left unchecked the binary data is aligned to the Least
Significant Bit (LSB).

Create scenarios

Define the length of the scenario

Events Please refer to chapt&vent Lodor details of the captured events
Audio: Enable audio.
Status: Status of the capture.

Open Timeline Viewel

OpenEventTimeline Viewer to view the captured d&tar. detailed
instructions refer to chapter seven of this manual.

Open storage folder

Data save folder is defined in menu Tools > Options. Captured videc
audio and data is saved in a subfolder of this folder. The name of the
subfolder is ~“buffered_capture,
buffered_capture_20210301_130532).

UCD4XX User ManualUCD Console 8.
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U N I G R A F Analyzer Operation

Video Tab

Video tab is the Preview window for the captured video stream.

I vCo Console - UCD-400 [2124C450: DisplayPort Source and Sink - o x
File Tools Window Help

OPRK  DPTX  Eventlog

Link HDCP Videe EDID DPCD  SDP  DSC  FEC  SourceDUTTesting  Capture  Audic  Link Analyzer

Auto Record Snap Open | | FullScreen | (I Fit Horizontally Stram: ®0 01 02 O3

Video

(875 x €20) RGB (OxFF: 0x00: OxFF)

8 bpe, Framesllol.
80, HS 192, VS 41, HSH 44, VSH §

Cable 0 HPD 0 | Assent Dessset | PukseHPD | (500 |3 Length, meec | Short Pulse

Disable / Enable Preview
Click the button to start or stop capturing video frames.

Current Stream

stream: W0 01 O2 O3

When Multistreaming (MST) is enabled, the monitored stream can be selected here.

Video Status

The details of the captured video are presented below the preview window.

(1427 x 915) RGB (0x00; 0x00; OxFF)

09:19.30.975.164.000: 1920 x 1080 @ 59.995 Hz, RGB 8 bpc, Frame#l2404.
MV €007, NV 327&ég, HT 2200, VI 1125, HA 1920, VA 1080, HS 192, VS 41, HSW 44, VSW 5.
Live preview frame rate: 19.55 Hz.

First row: Cursor location, pixel value at cursor locatioMCbCr and RGB

Second row:  Time stampColor mode, color depth, frame counter.

Third row: Mvid, Nvid, Horiz Total, Vert Total, Horiz Active, Vert Active, Horiz Start,
Vert Start, Hor Sync Width, Vert Sync Width.
Fourth row: Live preview frame rate.
Note: HDCP preview is only available on UCD Console for Windows operating system.

Please note that UCD test equipment are able to capture video at full frame rate.
Live preview frame rate indicates the rate of updating captured video on UCD Console preview
screen. The rate is limited e.g by the USB communication between UCD test equipment and the PC.
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U N I G R A F Analyzer Operation

Override Color Detection

Auto

The captured video will be by default automatically converted to RGB 8 bpc for preview and saving
based on the information in video metadata.

By clicking Auto button, a dialog opens for overriding the automatic conversion. Captured image data
will be interpreted based on the values set in the dialog.

Override Color Detection X
Override auto-detected color parameters
Colorspace:  ¥CbCrd:d:4 ~
Colorimetry:  ITU-R BT.601 ~
Bits per color:  Auto-detect ~
Clear all
Cancel
Color space: Define as which format captured data will be interpreted.
(Autodetect, RGB, YCbCr4:4:4, YCbCr4:2:2, YChCr4:2:0)
Colorimetry: Define as which colorimetry captured data will be interpreted.
(ITUR BT.601, ITFR BT.709ITUR BT.202pD
Bits per color Define as which color depth captured data will be interpreted.

(Autodetect, 6, 8, 10, 12, 16)

Note: Please note that the color mode selection applies to the preview window only. All internal functions
use the raw image data as captured from the input channel.

Frame recording

Record

Clicking the button opens a dialog for definition of number of frames recorded. Buffered mode can
also be enabled in this dialog.

L Record ? st
Mumber of Frames to record D Buffered
Cancel
Capadity of the buffer: 36 frames
Buffered When checked, all input frames are captureddrap until the orboard frame

buffer will be full.

When not checked, only one input frame is buffered at a time. Frames will
skipped if the transfer of the data to the PC is slower than the input data r:

Capacity of the buffer  Capacity of the on board frame buffer with the selected @déaolomode.

Note: Please note that buffered mode cannot be used when Audio preview is enabled.

Recorded frames are stored by default in C:/Users/<Current user>/Pictures. Please refer to Tools >
Options where the location of this folder can be customized.

Open

Open

Open folder where captured frames are stored. Double click or click Open to select a frame file for
viewing. Please refer to Tools > Options where the location of this folder can be customized.
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U N I G R A F Analyzer Operation

Full Screen

Full Screen

Preview captured video full screen, scaled to vertically fit the screen.

Double-click on the screen to exit full screen mode.

Snap Frame
Snap

When clicked, one frame of the incoming video is captured and shown in a new tab. Each click
captures a new frame and opens a new tab.

UCD Console - UCD-400 [2124C450): DisplayPort Source and Sink - o X

File Tools Window Help
DP RX DP TX Event Log

Link HDCP Video EDID DPCD SoP DsC FEC Source DUT Testing Capture Audio Link Analyzer

Auto Record Snap Open Full Screen | (] Fit Horizontally Stream: @0 O1 02 O3

Video = UCD_snap_12-22.54522[E)  UCD_snap_12-22.48977

09:22.54.493.394.000: 1920 x 1080 @ 59.995 Hz, RGB & bpc Frame=16300 (1250 x 550) RGB (0x00; OXFF; 0x00)

T

PD

Cable 0 HPD 3 Assert Deassert Pulse HPD 500 |5 | Length, msec | Short Pulse

@ online

Color Information of the captured frame can be evaluated by placing the mouse cursor on top of the
preview image.

Info field in the lower right side of the bottom panel lists:

1  Location of the cross cursor on the bitmap stating from the upper left corner

1 The intensity of the Red, Green and Blue components of the pixel on the cursor location in
decimal values

1 The HTML HEX color code of the pixel on cursor location

1 In case of YCbCr color mode the intensity of the Y, Cb and Cr components of the pixel on the
cursor location in decimal values

Zoom

Zoom level of the captured frame can be altered by right clicking on top of the preview image and

selecting between

1  Fit Window

1 Zoom 25%, 50%, 100%, 200%, and 500%
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U N I G R A F Analyzer Operation

Save Frame

The captured frame current tab can be saved to a bitmap file in the PC by right clicking on top of the
preview image and selecting Sa v e .alkesformat and storage location can be selected in the
opening dialog. The available bitmap formats are BMP, JPG, PNG and PPM.

Note: In PPM format the files are stored with the captured color depth, with other formats the color depth
is truncated to 8 bits per color.

The selections in Tools > Options menu define if the frame bitmap will be stored as captured from the
display interface or if the color mode conversion selected for preview will be applied.

Previewing DSC Decompressed Stream

In order to capture and preview DSC compressed video DSC must be enabled in Link Capabilities
dialog in Link tab.

Select Enable Preview to verify that DSC compressed stream is received.

UCD Console - UCD-400 [2124C450): DisplayPort Source and Sink - a b S
File Tools Window Help

DPRX  DPTX Eventlog

Link HDCP Video EDID DPCD SoP DSC FEC Source DUT Testing Capture Audio Link Analyzer
UCD Console - UCD-400 [2124C450]: DisplayPort Source and Sink - o X

File Tools Window Help

DPRX  DPTX Eventlog

Link HDCP  Video EDID DPCD SDP DSC  FEC  SourceDUTTesting  Capture  Audio  Link Analyzer

Auto Record | [ Snap Open FullScreen | (] Fit Horizontally steam: @0 O1 02 O3

Video  UCD_snap_12-55.31570 £

Log

Taking snapshot ... (NOTE: DSC snapshots may take a while to decompress!) o
DSC Version - 1.2
Pps_identifier = 0x00 (0)
bits_per_component -8
1inebut_depth -9
block_pred_enable -0
convert_rgb =1
simple_i22 =0
vbr_enable =0
bits_per_pixel = 0X€0 (6)
=2

pic_height 160

HPD

Coble ) HPD ) | Assert | | Desssent | | PulseHPD | [500 |2 Length, msec | ShortPuse

- online

Click Snap button to capture one frame and start the decompressor (offline in the PC). Once the
decompression is ready, the frame is shown, and Log lists the details of the compressed image. A
shapped DSC image can be saved as a DSCfile.
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DPLink Analyzer Tab

Capture Main-Link Data Events and AUX Transactions foranalysis with Link Timeline Viewer. See
chapter Link Timeline Viewer for details.

UCD Consale - UCD-400 [1748C248]: DisplayPort Source and Sink = o X

file Tools Window Help
DPRX  fventlog DPTX
link HDCP  Video  Audio  LinkAnalyzer Capture DPCD  SDP  DSC  FEC  Source DUTTesting  EDID/DisplaylD  PanelReplay  AUX contraller

Start Open Timeline Viewer  Open storage folder

Events Capture Options:  Main Link Capture Options:

8 Heo Amount: 512 |3/ @ MB O GB Lane count: Auto

8 Aux Trigger:  Start of TPS1/TPS2/TPS3/TPS4 Position: Start
8 sop & Source: TPS1 ~ Position: Initial LT

B vE-D &

B msA 8

B Link Pattern {8}

B Aux_Bw

B VFRAME INFO

Select all

Start Start capturing main link data defined\bgin Link Capture Optians
OpenTimeline OpernLinkTimeline VieweFor detailed description bink Timdine
Viewer Viewer, fease refer tochapte six of this manual

Open storage folder Open élder in the PC where capture data is stored. Folder is the video
storage folder defined ifiools > Options

Captured video, audio and data is saved in a subfolder of this folder. 1
name of t h ecaptuneyyyymrhddhmmss).ge.g.
capture_20210215_0933p1

Main Link Capture Options

Amount: The amount of data logged to buffer. Buffer size 2 GBytes maximum.

Lane count: Auto, 1,2 or4
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U N I G R A F Analyzer Operation

Trigger Point Options

Trigger: ‘Start of TPS1/TPS2/TPS3/TPS4 ~ | Position: |Start ~
Start
25%
50%
75%
End

Source: ‘TPS1 V‘ Position: |Initial LT M

Start of data capture can occur without defined trigger of triggered by a predefined signal
combination.

In the dialog, first select the event block from the upper drop -down list and from the appearing sub-
menus select the detailed trigger.

No active trigger 3 3
Start of TPS1/TPS2/ TPS3/TPS4 TPS1, TPS2, TPS3, TPS Initial LT,

After ALPM,

Initial LT or After ALPM
Exit of TPS1/TPS2/ TPS3/ TPS4 TPS1, TPS2, TPS3, TPS Initial LT,

After ALPM,

Initial LT or After ALPM

sk (o9

VBID with the MASK any change, match, Any VBID change, VBD = Set mask value in hex
selected bit transition match with VBD mask, @ format

Change of any bit in VB

ID that is set in VD

mask

VBID on TYPE BS/SR/CPBS/CPSR BS, SR, CPBS, CPSR 3

180 (), HB o9

SDP Type receiveédHBO and/or HB1 match = Match on HBO, HB1 can = Set HBO/HBL1 value in hex
be any value; Match on = format
HB1, HBO can be any
value; Match on HBO and
HB1

MSA? any change, change by mask, match t Any MSA change, Chang MVid, NVid, HTotal, VTote
mask of any MSA attribute set HActive, VActive, HSyncW
in mask, Match of any VSyncW, HSyncP, VSync
MSA attribute set in masl HSyncS, VSyncS, MISCO,

MISC1

Any AUX transition 3 Initial LT,

After ALPM,
Initial LT or After ALPM

paress (1

AUX read or write of specific address AUX native, AUX natve = Set address in hex format
read

Note: If you want to capture during link training and you have set the trigger accordingly, you can initiate link
training by clicking Pulse HPDat the bottom of the window.

Events
The following events can be included in the captured data.

HPD
Status and status changes of Hot Plug Detect (HPD) signal
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AUX

AUX Channel transactions.
SDP

Secondary-data Packets received in the Main-Link. Click the @ putton to open the Event Filter Dialog.
The dialog enables filtering of SDP packets. In the dialog, the reference to Packet Type Value is
indicated in square brackets [ ]°

Event Filter Dialog x

DP RX SDP filtering:
Enable logging of following packets [IDs in hex:
[ Audic_TimeStamp (1] [J Audic_Stream [2]
Extensin [4] Audio_CopyManagement [5]
ISRC [6] WSC [7]
Camera Generic
€GO [8] CG1[9] CG2 [A] CG3 [B]
CG4[C] CG5[D] CG6 [E] CG7 [F]

Picture Parameter Set [10] WSC_EXT_VESA [20]

VSC_EXT_CTA [21] [ adaptive-Sync SDP [22]
InfoFrames
B vsigo+1] B2 avi (80 + 2]
SPD [20 + 3] Audio [80 + 4]
MPEG Source [80 + 5] [ NTSC VBI [0 + 6]
DRM [80+ 7]
[ selectal

Enter packet type as hex value separated by comma:

[ox0, 0xF

Cancel

VB-ID

Vertical Blanking ID packets. Click the @ putton to open the Event Filter Dialog. The dialog enables
definition of which bit changes will be logged.

Event Filter Dialog ®
VBID filtering
Disabled Onset On clear On any
VBLANK O O
FIELD_ID 8] o]
INTERLACE (@] [e e} @®
NO_VIDEO (@] a O @®
NO_AUDIO @] o O @®
HDCP_SYNC (@] o O @®
COMPRESSED @] o O O]
RESERVED O o O ®
[ On MVID change
[[] on MAUD change
O Logal @® Log on change
Concel

MSA

Log Main Stream Attributes. Click the @ putton to open the Event Filter Dialog. The dialog enables
definition of which events will be logged.

I Event Fitter Dizlog b
MSA filtering
Enable logging MSA packet on change in:
MVID NVID HTOTAL VTOTAL
HSTART VSTART Hsp HSW
vsp SW HWIDTH VHEIGHT
MISCO MISC
O Logall @® Log on change
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Link Pattern:

Analyzer Operation

Detect link patterns. Click the @ putton to open the Event Filter Dialog. The dialog enables definition
of which patterns will be logged.

Event Filter Dialog

DP RX Link Pattern filtering:

TPS1
TPS2
TPS3
PS4
Idle pattern
Active video
ML_PHY_SLEEP
ML_PHY_STANDBY
EIEOS pattern
Custom pattern (8D bit)
CP2520.1
CP25202
PREST
PRBS31
[ Logall
Custom Pattern (30 bit)

Type:

Bytes (8bit, hex)

RRE g
-

&3]

K[ KRR

HOR

K
NNRNRAORENNRNRARERET

HE

AUX_BW:

Capture AUX Channel signal details.

VERAME INFO

Dimensions of the catured frame measured by the Sink
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Audio Tab

The audio signal format is shown in three ways.

UCD Console - UCD-400 [2124C450: DisplayPort Source and Sink - o

File Tools Window Help
DPRX  DPTX  Eventlog

Link HDCP  Video EDID DPCD SDP DSC  FEC  SourceDUTTesting  Capture  Audio  Link Analyzer

Spectrum: |60dB ~ | Record(ms) | [5000 |3 Refresh | | No audio playback v Stream: @

Analyzer Operation

Audio tab has a preview of the audio signal format and the controls for audio playback and recording.
Up to eight channels will be shown based on the received audio stream.

010203 Disable Preview
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8 channels: 44100 Hz: 16 bits Frame=78 (lost frames 0)

HPD

Cable T/ HPO 3 Assert Deassert Pulse HPD 500 3| Length, msec = Short Pulse

B online

T The -oscilloscope® panel di splays the

30 Hz

wavef or ms

1  The frequency spectrum of the audio is shown in the lower panel. The range of the spectrum
display is from 0 to 1/2 of the input sampling rate. The amplitude scale of the spectrum display

can be selected bO®UBveen -Linear® to

1  The span of the oscilloscope preview window is defined with Playback buffer found in Tools >
Options dialog. The value is given in ksamples (1024 samples). The relationbetween the preview
window span in milliseconds (msec) and the value given in Playback buffer depends on the
sampling frequency. Please do not exceed the Main buffer set in the same dialog. Please refer

to description of the Video Audio and Misc Options earlier in this document.

Enable Preview / Disable Preview

This button controls capturing the audio data.

Select Monitored Stream

When Multistreaming (MST) is enabled, the monitored stream can be selected from Current Stream

selection in the bottom of the dialog.

Note:

Please note that if the captured audio signal is constant, and audio signal frequency and audio
sampling rate (e.g. 1000 Hz audio and 32 KHz sampling) match audio preview sampling rate, the
-o0oscil|l |l oscope Gtatiw.sSigral capturie tah besveriiecthby ensuring that Frame # below

the panels is increasing.
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U N I G R A F Analyzer Operation

Playback device selection

The captured audio can be played back in the PC. The combo-box defines the audio device in the
host PC through which the captured audio is played. By default, No audio playback is selected.

I UCD Console - UCD-400 [2124C450}: DisplayPort Source and Sink - o X

File Tools Window Help
OPRX DPTX Eventlog
Link HDCP Video EDID DPCD SoP DsC FEC Source DUT Testing Capture Audio Link Analyzer

Spectrum: 6008 v | Record(ms) | (5000 %] Refresh | No audio playback v Stream: ® 0 01 02 O3

e

Note: Please note that the audio capabilities of the audio playback device ofthe PC are not automatically
reflected in the audio capabilities description in UCD-4XX EDID. Since UCD4XX is not performing
any audio format conversion, it might occur that the source provides an audio format that the selected
playback device is not supporting. In case a conflict occurs, please change manually the EDID content
or disable audio playback to monitor the waveforms in UCD Console.

Refresh audio device list

Click here to re-read the list of audio devices after making changes to the host PC configuration.

Audio Buffer Size

The amount of buffering used in the data transfer between the UCD-4XX unit and the PC in Audio
buffer size in Tools > Options dialog, Main buffer. Increased buffer size will ensure a smooth audio
output but will also increase the delay between the capture of the audio stream and its playback.

Start audio recording

Record (ms) | 5000 5

The captured audio can be recorded in the PC using Waveform Audio File Format, WAV (*.wav)
format. Recording duration is defined in milliseconds (ms). The folder where the audio file will be
saved can be selected in Tools > Options.

Input audio mode
2 channels: 44100 Hz: 16 bits Frame #413 {Jost frames 0)

This field (in the bottom of the dialog) indicates detected audio mode in the input stream and the
number of audio packets captured.
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EDIDDisplaylDrab

Analyzer Operation

EDID/DisplaylD Tab provides tools for accessing the EDIDDisplaylD data of the UCD Sink presented
to the connected Source Device. There are three basic functions:

f
il
1

EDID/DisplayID Files

Load and save data fileson the host PC.
Edit contents in Editor Mode or the Hex Edit Mode.
Read and write to EDID/DisplaylD memory for up to 4 virtual ports.

UCD Console - UCD-400 [1748C248}: DisplayPort Source and Sink - o X
file Tools Window Help
DP RX DP TX Event Log Memory Layout Terminal
link HDCP  Video Audio  LinkAnalyzer ~Capture DPCD  SDP  DSC  FEC  Source DUT Testing  EDID/DisplaylD
EDID  DisplaylD
Add ltem | Remove Item Filter Read mode: @ 12CRead () SBMRead Virtual Sink #1 - (] Show Read Only @ Recurse
Name Editor  Text EDID
v [VEsa ] Name Value
v Vendor & Product ID 1
v Week & Year of Manufacture or Model Year 0 Header
Week & Year of Manufactured 1 Extension Block CountN
EDID Structure Version and Revision Numbers
> Basic Display Parameters / Features 2 Checksum
Color Characteristics : {D Manufacturer Name .
> Established Timings |
> Established Timings Il 4 1D Product Code 04036
> Manufacturer's Timings -
fh e D Serial Number 22415942
Features  CTAV3 =
Name Vakie 00 01 02 03 04 05 06 07 08 09 OA 0B OC 0D OE OF
1 Max Resolution 10240 x 4321 000000 | I
2 10K Max Frame Rate 60 Hz 000010
000020
3 8K Max Frame Rate 60 Hz 000030
4 4K Max Frame Rate 5 Hz 000040
5 2K Max Frame Rate 45 Hz JEag
000060
. 000070
nnanan N2 N3 .12 71 _RKI _Af 000N 29 0f 2f N7 16 NA K& 34
¥ Main Features Editor Mode () HEX Edit Mode \pply
Read from TE  Write to TE Save As... Load...
HPD
Cable (I HPD 0 Assert Deassert Pulse HPD 500 |< Length, msec  Short Pulse
@ online
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UCD Console - UCD-400 [1748C248]; DisplayPort Source and Sink = m] X

File Tools Window Help
DPRX DPTX  Eventlog Memory Layout  Terminal
Link HDCP  Video  Audio  Link Analyzer ~ Capture DPCD  SDP  DSC  FEC  Source DUT Testing  EDID/DisplaylD
EDID  DisplaylD

8 Enable DisplaylD

dd ltem |* Remove ltem Filter Read mode: @ 12CRead (O SBMRead Virtual Sink #1 [) Show Read Only @ Recurse
Name Editor  Text DisplaylD
' Section Name Value
v Data Block
~ Product Identification Data Block 0 Week of Year Manufactured 52

Product ID Code Field
~ Week & Year of Manutacture or Model Year
Week of Year Manufactured
Display Parameters Data Block
Display Interface Features Data Block
Type VIl Timing - Detailed Timing Data Block
Type X Timing - Formula-based Data Block
Adaptive-Sync Data Block
> CTA DisplaylD Data Block

1 Gregorian Year 2015

000020
000030
000040
000050
000060
000070 00 2a 00 06 02 ff

A Main Features B Editor Mode [ HEX Edit Mode Apply
Read from TE  Write to TE Save As... Load...
HPD
Cable [0 HPD 0 Assert Deassert Pulse HPD 500 |2/ Length, msec  Short Pulse
B online

With L o a dand Save As = afile can be read or written to from a PC. Please note that the program
does not alter the contents of the file or verify its integrity during load and save operations.

Note:

Four blocks (512 bytes) are read. If the device does not support all four blocks, the non-supported
data is replaced with zeros.

The Enable DisplaylD checkbox, when checked, informs generator devices that DisplaylD data is
available.

The Text EDIDand Text DisplaylD tabs allow viewing data in tree form.

EDID/DisplaylD Editor

Please see the description of the EDID editor in Chapte EDIDDisplaylD Editor later in this document.
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Source DUT Testing Tab

Please refer to Appendix E for descriptions of the tests available. The tests are presented in a split
view, the right being test categories and the left being the tests in them.

IZ UCD Console - ICD-400 {1748C248]: DisplayPort Source and Sink o

| fie 100k window Help

DPRX  Eventlog  Memory Layout

lik  HDCP  Video  Audio  LlinkAnalyzer  Capture  EDID/DisplaylD ~DPCD  SDP  DSC  FEC  Source DUT Testing  Panel Replay

Al tests Name Pass Fail Skip Runs Last status  *
v [® DP14LLCTS 0 0
AUX Read after HPD Plug Event (3200us) 0 0
Read after HPD Plug Event 0 [}

DUT Retry on No-Reply

HDR10+
HDR10+ S5

1: 12C-Over-AUX NACK
AUX DEFER

cccocooocococoo

cccococc0000000000BO 00

Run Checked Save Roport | |Clear Selected | Clear All

HPD

Cable BN HPD B Assert Deassert Pulse HPD | (500msec o  ShortPulse  [750usec 'S

Select the tests for execution by checking checkboxes or by clicking the test name. All tests item on
the left hand side is really just for viewing all tests available. Select the desired test category (ex. DP
1.4 LLCTS) when running tests.

RunRun Selectto start selecteftheckedests.Once tests are runnirtpe Run Checked
Checled: button is relabled Abortto stop the test sequendédesired
Select: Includesthree sets obptions Select All, Clear All, Invert fslt changing the tests

currentselectons Save(checkedtems, Load(and check relevant itetpdRemove
(namedtests lis) for handlingnamed templatesmport(check all itemgontainedn
file) andExport(save all checked itents file) for loading and savinfile-based
templatesDo not cafuselmport and Expomvith thosebelow: These are for setting
and savingests to run.

Configure: Opens a test parametedialogfor the selected testet. Make sure a test category
other thanAlltestsis selectedReferto Test Parameterselowfor details

Import: Load saved test parameter files (*.td or *.jsfam)into UCD Consol&elect
Configurgo seecurrent parameters. Loading *.td fitssUCD Console is currently
unreliable.

Export: Save test parameters for later use or for use in test automation. For saving

parameters for later use in UCD Console, either format can be used. For savin¢
parameters for TSI scripting, please use *.td files. For use with Python applicati
use *.json fes.

Stop on Failure  Stops execution of tests if one il

Repeats: Number of times toepeat the selected tesequence.

Delay time: Delay in seconds between individual tests.
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On completion of each test the result of the test is displayed in the table columns on the right. For
each test the table lists the number Pass, Fail, Skips, Runs and Last Status (status of last run).

Save Report: Selectto generate &dTMLreport file This will also open a tab in the default
browser and display the results.

Clear Selected Clear the test results of treelected(not checked) tests results. A
subsequently saved report will not include these test results.

ClearAlt Clear the test logiewand theoutstandingesults

Test Parameters

Each test suite has a dedicated set of test parameters. Select Configure to launch the parameters
dialog for the selected tests.

See Appendix E for parameter descritptions for each test category.

Saving Test Parameters
Test parameters can be saved in various ways.

1  Export parameters in Sink DUT Testing tab to a *.td file for later use in UCD Console, to run TSI
scripts, or to share test parameters with someone. Presently importing *.td files into UCD Console
is unreliable.

1  Export parameters in Sink DUT Testing tab to a *.json file for later use in UCD Console, to run
Python scripts, or to load test parameters into UCD Console.

1  Save parameters in Configure dialog as Presets to be later used in UCD Console. See description
below.

Presets

All Configure dialogs selected parameters can be saved and loaded via Presets dropdown menu.
Select Save or Load for named internal configuration parameter sets. Select Remove to delete a
named internal set. Select Import and Export for loading and saving parameter sets from and to
external files. Note thatImporting and Exporting *.json files here have a different format than importing
those described above.

Save... |
Load e

Remove e

Import..
Export..
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DPCD Tab

DPCD tab is a tool for monitoring and editing the DPCD registers of the UCD Sink.

UCD Console - UCD-400 [2252C553]: DisplayPort Source and Sink - =] X
File Toolk Window Help
Eventlog  Teminal  Memorylayout DPTX DPRX
link HDCP  Video Audio DPCD  SDP  DSC FEC  Source DUT Testing  EDID/DisplaylD  Capture  Panel Replay  Link Analyzer  AUX controller
Load Save Report

Address: Ox 0 = Number of Bytes: 0x 100

Receiver Capability

DPCD_REV [RO)

000000 := Dx14
DPCO V14

Set Refer: Refresh  Write Changes

Address: 0x 0

2| Mumber of Bytes: Ox 100

Receiver Capability

DPCD_REV [RO)

000000 := D14
DPCO V14

000020 07

Refresh  Write Changes

Cable NN HPD IR Assert Deassert Pulse HPD 500 msec |3 ShotPulse  750usec  [S

- online

The DPCD Decoder panels on the right show the interpretation of the DPCD byte selected on the
monitoring windows. The selected byte is shown with a green background.

Save: Select DPCD content tioe PC(please see below)

Load: Retrievepreviously save®PCD datéplease see below)

Report: Save parsed content of selected DPCD register ranges as HTML file
Refresh: Reread the data from the DPCD registers to the window in question

Write Changes: To program the data into the DPCD registers of UCD Local Sink
Set Reference Store currently shown data as a reference for comparison

When the data is Refreshed from the DPCD registers the changed bytes will be highlighted with blue
color. The fields edited by the user will be highlighted with red color.

Saving and Loading DPCD Content
DPCD data in theselected address areas can be saved as a file in your PC. There are three alternative
formats listed below. Please select the intended format when saving:
1 Binary DPCD Data File format (*.DPD). This is Unigraf proprietary format. You can also load the
DPCD content stored in this format.
1 Comma Separated Value format (.CSV)
1 HEX Dump (*.HEX) in a human readable text format.

Note: - User controls like Link Training or mode changes will modify the content of the DPCD registers
- During a reboot of UCD-4XX the DPCD registers will be returned to their default values
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SDP T

ab

Analyzer Operation

In SDP Tab shows the Secondary-Data Packets sent by the Source device. Click Refresh to re-read

the data. Show / hide the parsed data by clicking Packets Info in the divider bar.

The

M veo co

Fle Tools

following packets are recognized:

sole - UCD-420 [2252C553]; DisplayPort Source and Sink

Window  Help

Gentlog  Temial  Memorylayout  DPTX  DPRX

Link

HDCP  Vides  Awdio OPCD  SDP  DSC  FEC  Source DUTTesting  EDND/DisplaylD  Copture  Panel Replay  Link Analyzer

Refresh

HeD

Cable ) HPD BN Assert Deassert Pulse HPD  SDOmsec [T ShortPube | TSDusec [T

- online

=8 =8 =80 -8_-8_9_9_9_9_°5_°9_-°9._--9

Audio_TimeStamp

Audio_Stream

Extension

Audio_CopyManagement

ISRC (International Standard Recording Code)
Video Stream Configuration (VSC)

Camera Generic0a 7

Vendor-Specific Infoframe packet

AVI InfoFrame packet

Source Product Descriptor InfoFrame packet
Audio InfoFrame packet

MPEG Source InfoFrame packet

Dynamic Range and Mastering InfoFrame
Picture Parameter Set (PPS)

Saving SDP Packets

Packets can be saved in a file in binary format. Click Save and in the dialog select the packet types
of choice. File name will be of format ATS_2022-07-28T15_54_24.bin, where ATS is the packet type
and 2022-07-28T15_54 24the time stamp.

g speg

Saved packets can be evaluated and edited using Packet Editor. Please see section Packet Editor
later in this document
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DSC Tab

DSC tab contains status of the Display Stream Compression (DSC) feature, and definition of DSC

support capabilities that

Enabling DSC

Analyzer Operation

UCD defines in its DPCD register.

UCD Console - UCD-400 [2252C553]: DisplayPort Source and Sink

File Tools Window Help

Eventlog  Terminal Memorylayout DPTX DPRX

Link HDCP Video Audio DPCD

sop DsC FEC Source DUT Testing EDID/DisplaylD Capture Panel Replay Link Analyzer AUX controller

8 DSC Capable (8b/10b) [ DSC Enabled
DSC Major Version: 1 DSC Minor Version: 2
RC block size: 65536 bytes RC buffer size, in blocks: 4
Bits per Pixel Increment 1/16 bpp Block Prediction Supported
Throughput mode 0: 340MP/s Throughput mode 1 340MP/s
Line buffer depth: 16 bits Maximum Slice Width: 2560
Supported Color Depths Supported Color formats ~ H-Slice Capabilities
8 8 Bits per color channel @ raB @ 15lice/ DSC Sink @ 10 Slice / DSC Sink
@ 10 Bits per color channel @ YCbCr 4:4:4 8 2 Slice / DSC Sink @ 12 Slice / DSC Sink
@ 12 Bits per color channel @ Simple YCbCr 4:2:2 @ 45lice/ DSC Sink @ 16 Slice / DSC Sink
8 Native YCbCr 4:2:2 [7) 6 Slice / DSC Sink @ 20 Slice / DSC Sink
@ YCbCr 4:20 @ 8 Slice / DSC Sink @ 24 Slice / DSC Sink
() Auto-Apply () HPD pulse on Apply Reset Refresh Apply
HPD
Cable BN HPD B Assert Deassert Pulse HPD 500 msec |5  ShortPulse = 750usec |%
W online

Enabling DSC feature is

controlled by the connected source device. When connected, a source

verifies corresponding registers in DPCD of UCD sink to find out if DSC capability is declared.

DSC Capabl@b/10b):  UCD is declared as DSC capable. Capability can be enabled or dis
in DP RX Link tab.

DSC Enabled LED indicating that thennected source has enabled DSC

Apply: Write changes to UCD sink DPCD registers

Refresh: Reread the content of UCD sink DPCD and update the control sta

Reset:

UCD4XX User ManualUCD Console 8.

Reset the content of UCD DSC related DPCD registers (0x00060
through 0x0006F) to the default values as defined in UCD firmware

51



U N I G R A F Analyzer Operation

FEC Tab

FEC tab contains control of the FEC (Forward Error Correction) feature, Error Detection table and
FEC Status Log.

UCD Cansole - UCD-400 [2252€553): DisplayPort Source and Sink - [a] 73

File Tools Window Help
Eventlog  Terminal  Memory layout DPTX  DPRX
Link HDCP Video Audio DrCD soP DSC FEC Source DUT Testing ECIDY DisplaylD Capture Panel Replay Link Analyzer

FEC Status Log
8 FEC Capable (8b/10b) B Generate HDP on Change [N FEC Enabled
Cusrrent link is Bb/10b
Error Counters (DPCD) FEC Status: Decode Disable Detected / Sequence NOT detected
) FEC Status: Decode Enable Detected
Lane #0 Lane #1 lane #2 Llane#3  Sum

Uncorrected block errors ] 0 0 0

Corrected block errors o o 0 (/]

Bit errors o o 0 [}

Parity block errors 0 0 0 0

Parity bit errors o o 0 /]

Enable aggregated errors Update Clear Counters
Clear Log
HPD
Cable B0 HPD B~ Assert Deassert Pulse HPD 500 msec 5 ShortPulse  7SOusec [T
S online

Enabling FEC

Enabling FEC feature is controlled by the source device. When connected, source verifies
corresponding registers in sink DPCD to find out if sink is FEC capable. This register in UCD4XX sink
can be controlled by FEC Capable checkbox.

Since source normally polls sink DPCD mainly after a new connection, selecting Generate HPD on
change will force a new connection after the change of the FEC capability status.

Update Read FEC Error Counters from DPCD
ClearCounters: Clear FEC Error Counters in DPCD.

FEC Status Log lists FEC events.
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US-B Moni

t or

i ng

Analyzer Operation

Role:

Product:

USBC DP Alt Mode Reference Source ((SBX) or
USBC DP Alt Mode Reference Sink (USBX)

uCb424

When USB-C DP Alt Mode Reference Sink or Source role is in use, the following interface specific
tabs are available.

il

USB-C Power Delivery (PDC)

In USB-C Power Delivery tab (PDC) operator can evaluate the status of the USB-C connection and
USB Power Delivery Contract, the various roles adopted, and the configuration of the DP Alternate
Mode. The user can set the initial roles for the UCD-424 test equipment and the optional capabilities
for UCD-424 in the USB-C PD Contract. Controls allow user also to swap Power and Data roles.

USB-C Monitoring dialog is divided into four panels. The upper left panel is a Status List indicating
statuses of both port partners, UCD-424 and the connected DUT.

The tabs on the right panel configuration dialogs of various USB-C interface functions.

The bottom panel indicates status of the cable connection and PD Control controls for role swaps

File

u;

=

UCD Console - UCD-424 [2027C334]: USB-C Source and Sink

Tools Window Help
ISB-C RX UsB-CTX Event Log
PDC Lk  Video  Audio Link Analyser EDD DPCD  FEC  SDP  DSC  Source DUTTesting
Status List Capabilities  DP AltMode  PowerSource  PowerSink  Cablelnfo  Controls
w TE Stetus Initial Role C Pull-up
Data Role Up facing port (UFP) © DFP/SRC O UFP/SNK @ DRD/DRP () Defaut
Power Role Sink Oom
VConn off - °
E-Marked Cable Unknown [ Reject PR Swap 304
DP Alt Mode *C":DPv1.34 lanes 7 Reject DR Swap Ty Behavior
PD Contract Fixed 300 A/ 9.00V O Try Sink
= ) Ty Sinl
v PD Contract [ Reject VCONM SWAP -
© Try Source
(o= B Reject FR Swap °
- PDO Type Fixed None
B = o UCD-424 Identity
- PDO max current 3004
Pouwer Delivery Spec: PD rev3.0v1.0
Power Sink
Vendor ID: 0x16A6
- RDO max current 3004
Product ID: 0xd24
- RDO oper current 3004
Product Type: unspecified
- No USE suspend Yes
- USB comm capable  Yes Accessories
=Syt D () Audio Accessory () Debug Accessory
- Give back o
‘W Bus Electical Status
Vbus voltage 2.28V
Vbus current 1044
€C1 voltage 002V
€67 unttane 1RV
PD Control PDC Orientation
Send PR_SWAP  Send DR_SWAP  Send VCONN_SWAP | Send FRSWAP  PDC Stetus OO Reset CC1 © CC2 Cable Orientation: Flipped
HPD PD
Cable 550 HPD 0 Assert Deassert PulseHPD 500 |3 Length, msec  ShortPulse

online

DUT Attached [ Reconnect

UCD4XX User ManualUCD Console 8.
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Status List

In Status List the information is presented in foldable sections. Each section contains information
related to one feature of USB-C interface or PD protocol. The user can fold out the sections needed
for the task in question.

Status List

¥ TE Status
Data Role Down facing port (DFP)
Power Role Source
VConn On
E-Marked Cable Yes
DP Alt Mode "C" DPvl4a4lanes
PD Contract Fixed 3.00 A/ .00V

¥ PD Contract

Power Source

- PDO Type Fixed
- PDO voltage 3.00V
- PDO max current 3.004
Power Sink
- RDO max current J.00A
- RDO oper current 3.00A
- Ne USB suspend Yes
- USB comm capable Yes
- Capability mismatch No
- Give back Mo
TE Status UCD424internal status (Data role, Power Role, VC&mnarked cable,
DP Alt Mode, PD Contrastatug
PD Contract: Details of the PD Contract (Power Source: PDO Type, PDO Voltage
max current; Power Sink: RDO max current, RDO operating current,
statuses)

¥ Available source PDO

PDOA Ficed 3.00 A/ 5,00V
PDO 2 Fixed 3.00 A/ 9.00V
¥ Bus Electical Status

Vbus voltage 933V

Vbus current 1.07TA

CC1voltage 167V

CC2 voltage 0.00 V

VCOMNN voltage 0.00 V

VCOMNN current 0.00 A

SBU-1 voltage 0.27V

SBU-2 voltage 270V

Available source PDC (PDO 1, PD0O)2

BUS Electrical Status (Vbus voltage, Vbus current, CC1 voltage, CC2 voltage, VCONN vol
VCONN current, SBUvoltage, SBA2 voltage)
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¥ DUT Discovery
Data Capable as Host
Data Capable as Device
Product Type
USB Vendor ID
USB Product ID
BCD Device
SVIDO
SVID1

W DP Alt Mode support
Supports DP v1.3
Supperts USB gen2
Pin Assignment supported
- DFP_D
- UFP_D
- DPAM Version

DUTDiscovery

Analyzer Operation

yes
no

Version 2.0 or earlier

DUT information (data capable as host, data capable as device, prot
type, USB vendor ID, USB product ID, BCD device, SVIDO, SVID1)

DP Alt Mode support:

W TEDP Alt Mode Status
Status
Multi-function prefered
HPD state
Select DP v1.3
Select USB gen2
Pin Assignment
Cable UHBR 13.5 Support
Cable Active Component
DPAM Version

¥ DUTDP Alt Mode Status
Status
Multi-function prefered
HPD state
Power low
No DPAM Suspend

TEDP Alt Mode
Status:

Supported DisplayPort Alt Mode features (Supports DP v 1.3,
Supports USB gen2, Pin Assignments supported as DEREM Dand
DPAM Version

Active

no

asserted

yes

no

“C": DP v1.4a 4 lanes

Not Supported

Passive -or- cable type is unknown

Version 2.0 or earlier

DFP_D is connected.
not relevant
asserted

Normal operation.

UFP_U/ DP Sink device has no preference for entry into low power state G

UCD424internal DP Alternate mode status (Status, Mutttion
preferred, HPD ste, Select DP v1.3, Select USB gen2, Pin Assignme
Cable UHBR 13.5 Support, Cable Active Component, DPAM)Versiol

DUT Alt Mode Status:

UCD4XX User ManualUCD Console 8.

Status of the connected USBport partner gained from status update
messages (Status, Muftinction preferred, HPD State, Power,|blo
DPAM Suspend
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Capabillities

Analyzer Operation

Capabilities DP Alt Mode Power Source Power Sink Cable Info Controls
Initial Role CC Pull-up
O pre/sRe O UFP/SNK © DRD/DRP O Defaut
O 1354

[ Reject PR Swap O 30a

[l Reject DR Swap Try Behavior

- O i

() Reject VCONN SWAP < oyt
O Try Source

B Reject FR Swa

2 G © None

UCD-424 |dentity

Power Delivery Spec: PD rev 3.0v1.0

Vendor ID: O 16A6

Product ID: Oxd24

Product Type: unspecified

Accessories

[ Audio Accessory [ Debug Accessory

Initial Role

Defines the role which U€&m24 presents itself in the start PD
communication (both power and data role).

Reject Swaps

Allow or reject mode swap requests from the connected port partner

CC Pulup:

Control of Rp that Source uses to advertise the initial current source
capability using USB Current method.

Try Behavior:

Control the USE PD role that UGER4 initially takes in the connection
handshake.

UCD424 Identity

Accessories

[ Audio Accessory

Accessories

Audio Accessory:

Status information provided by U@PA.

[[] Debug Accessory

Enable simulation of Audio Accessory support

Debug Accessory:

Enable simulation of Debug Accessory support

Enabling Audio Accessory and Debug Accessory extends USB Type-C Connection State Machine
with *.Accessory states. (Please refer to USB TypeC specification for details).

Note:

Please note that UCD-424 does not support any physical connections for the Accessory functions.
The selections enable only behavioral simulation.

UCD4XX User ManualUCD Console 8.
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DP Alt Mode

Analyzer Operation

Controls and capability settings for DisplayPort Alternate Mode.

Capabilities ~ DP Alt Mode Power Source

Power Sink Cable Info Controls

Enter 2 lane mode (D) DP Alt Mode Capabilities
Enter 4 lane mode (C,E) UEr.b
. @ C:4DP lanes
Exit DP Alt Mode
@ D: 2DP lanes + USB 55
Disable DP Alt Mode
B E 40P lanes

B Auto enter on connect
[ "pPto Type-C Cable Adapter” mode

) Multi-function prefered

Enter 2 lane mode (D):

Restart mode discovery and advertise support for mode C
(2 DP lanes + USB SS).

Enter 2 lane mode (C,E):

Restart mode discovery and advertise support for modes
and D (4 DP lanes).

Exit DP Alt Mode:

Exit DP Alternate mode.

Disable DP Alt Mode:

Exit DP Alternate mode and advertise no DP Alternate mc
support.

Auto enter on connect:

Start mode discovery after connection and enter DP Alter
mode if suitable configuration is found.

"DP t€ Twpé e AcPerforman automated procedure for connecting a DP to

mode

USBC bidirectional cable. Please find an abstract of the is
below.

Multifunction preferred:

When entering DP Alternate Mode, select mode D.

DP to Type-C Cable Adapter

USB-C to DP Bi-directional Cable contains an active converter microchip that needs to be
powered from USB-C interface. Therefore UCD-424 must be initially configured in power
source role for USB Default Operation where it applies vSafe5V on Vbus to power up the

microchip in the cable.

USB-C to DP Bi-directional Cable uses pin assignment E when acting as a source. In order to

provide the "~ cable®° a possibilit y-424bastoamigalee s t

a Data Role Swap to be in UFP, Device, data mode.

DP Alt Mode Capabilities

Supported Pin Assignments declared in DisplayPort Capabilities discover message. Separate for

UFP_D (DisplayPort sink) and DFP_D (DisplayPort source)
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Power Source

Definition of Power Data Objects (PDO) for UCD-424 when acting as Power Source Port.

Capabilities DP Alt Mode Power Source Power Sink  Cable Info Controls

SPRPDOs

Max Current, Voltage, Peak Current, Max Power,  Max Voltage,  Min Voltage,

Source PDOs PDO Type o i o W a v
PDO1 Mandatory ~ | 3000 =1 5000 31125 ~
PDO2 Fixed ~ | 3000 =1 9000 10 ~ 0 0 s 0 E
Refresh Apply Send PDO Load PDO Save PDO

PDO Type: Definition of power source type (Mandatory, Disabled, Fixed, Variable or Battery)

Note: The requirement is that Sources shall supply at least one fixed supply capable of supplying vSafe5V

Note: Please note that UCD-424 is not able to simulate as Source the electrical behavior of Variable and
Battery source types.

Refresh Reread status from UGB24

Apply Program new values to UeR4

Send PDO Send a Source Capabilities message

Load PDO Load a stored Power Source PDO configuration from file.
Save PDO Store current Power Source PDO configuration to a file
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Power Sink

Controls and Definition of Power Data Objects (PDO) for UCD-424 when acting as Power Sink Port.

Capabilities ~ DP Alt Mode ~ PowerSource  PowerSink  Cablelnfo  Controls
Controls SPRPDOs
Flags
Give back flag
Mo USE suspend
PDO type priority FR_SWAP required current Max Operation Current

Prefer higher current ~ Disable ~ 500 =

Give back flag: UCD424 setsGiveBaclklag in itsRequest Data Object
No USB suspend: UCD424 sets No USB Suspend flag in its Request Data Object

PDO type priority Setting of the policy used for automatic selection from available PDC
advertised by Source Device. (Prefer higher current / Prefer higher
voltage / Prefer higher power)

Max Operation Setting the highest current U€R4 will ever require when operating a:
Current a Power Sink.

Capabilities ~ DP Alt Mode  Power Source  PowerSink  Cablelnfo  Controls

Controls ~ SPRPDOs

Sink PDOs PDO Type OperriuArrent, anza\‘?e, Maxr:\,ovwer, Max in\![tage,r Min \uﬂ'qn\i::age,r
PDO1 Mandatory ~ | 800 =] 5000 S
PDO2 Variable ~ | 500 = 0 =10 = 9000 < 5000 S
Refresh Apply Load PDO Save PDO
PDO Type: Definition of power source type (Disabled, Fixed, Variable or Battery)
Note: The requirement is that Sources shall supply at least one fixed supply capable of supplying vSafe5V
Refresh Reread status frondCD424
Apply Program new values 10CD424
Load PDO Load a stored Power Source PDO configuration from file.
Save PDO Store current Power Source PDO configuration to a file
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Cable Info

Cable Info tab displays the information received from the cable as a response to Discover Identity
command sent to SOP®.

Capabilities ~ DP Alt Mode  Power Source  PowerSink  Cable Info Controls

AB 1600 1C 00 00 00 00 00 00 54 85 52 20 08 00 00 00 00 00 00 00 00 00 Refresh
USE Vendor ID 16A6 XID Assigned by USE-IF 0x00000000
Modal operation supported yes
Product Type Passive Cable
USB Communications Capable as USB Device no bedDevice 00000
USB Communications Capable as USB Host  no USE product ID 0x8354
USB SuperSpeed Signalling Support USE 3.1 Gen1 and Gen2
VBUS through cable Yes
WBUS Current Handling Capability 5A
S5RX2 Directionality Support Fixed
S5RX1 Directionality Support Fixed
55TX2 Directionality Support Fixed
S5TX1 Directionality Support Fixed
Cable Termination Type VCONMN not required
Cable Latency <10ns (~1m)

USB Type-C plug to USB Type-A/B/C/Captive USB Type-C
Firmware Version 0
Hardware Version 0
Note: Please note that cable info can only be read when in DFP Data Role.
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Controls

Control tab includes miscellaneous controls related to UCD-424 behavior as a USB-C PD Port
Partner.
PD Contract Settings

Automatically negotiate power contract: When selected UCD-424 will start power contract negotiation
if suitable configuration is found.

Capabilities DP Alt Mode Power Source Power Sink Cable Info Controls

PD Contract settings USE Communication Capable
Automatically negotiate power contract [ As PD Source
[ AsPD Sink
ET Cable USB 2.0 diferential pairs

O One D Two

ET cable USB2.0 differential pairs

There are two versions for Unigraf Electrical Test Cable. The difference is the number of USB D+£
pairs included in the cable. The reasoning is that if an unused pair is not terminated, it is a receiver of
EMI and disturbs the electrical circuitry.

Cable with P/N 546117 has two USB2.0 pairs (A6, A7 and B6, B7), while P/N 546114 has only one
pair (A6, A7). Please update the control accordingly.

If DUT has shorted USB2.0 pins A6 to B6 and A7 to B7 at the receptacle then choose cable One: In
order to minimize in-cable signal coupling only one USB D+/- pair is included in the cable

If DUT has shorted USB2.0 pins routed to mux or similar, then choose cable Two: In order to enable
electrical cable flip in cases where USB D+ lines and USB D- lines correspondingly have not been
shorted together on Device side, both USB D+/- pairs are included in the cable. This cable marked
with a |l abel ~2xUSB 2.0 PAIRS°.

USB Communication Capable
You can control the USB Communication Capable bit in its Request Data Object.

Note:

Please click Apply to enable changes.
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Bottom Panel

Bottom panel includes statuses and controls for the USB-C connection

Status
PDC Crientation PD
PDC Status Reset Cccl CC2 Cable Orientation: Straight DUT Attached 0  Reconnect
PDC Status LED for USEC Power Delivery Control
Reset: Reset the PD Controller in U824 to overcome abnormal situations.
Orientation: Straight(CC1 terminated) ddipped (CC2 terminated).
DUT Attached: Indication thaf\ttachis detected by the Source port in one of its CC line
Reconnect: Restart USEC Sourceo-Sink attach procedure.
PD Control

PD Control

Send PR_SWAP  Send DR_SWAP  Send VCONM_SWAP  Send FR_SWAP

Send PR_SWAP: SendPR_Swapnessage to request an exchange of power roles.

Send DR_SWAP: SendDR_Swapnessage to request an exchange DFP and UFP oper
between Port Partners while maintaining the direction of power flow
Vbus.

SendVCONNSWAP:  SendVCONNSwapmessage to request an exchange of Vconn Sourc

Send FR_SWAP Send FR_Swap message to request a Fast Role Swap.
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5. GENERATOR OPERATION

When used as a Generator, the UCD device acts as DisplayPort or USB-C DisplayPort Alt Mode
Source or Transmitter device. Generator functionality related controls and dialogs can be used by
selecting DP TX tabs.

Please note that in most UCD-4XX Series units Analyzer functionality is available simultaneously with
Generator functionality. Please find description of Analyzer functionality earlier in this manual.

Functionality Tabs

UCD Console features are presented in tabs. Standard tabs are similar in all functional roles, Interface
Specific tabs present features and controls that are only available for a particular interface.

Some of the tabs are enabled by default, some only when an applicable license is included.

Standard Tabs
Analyzer role features the following tabs:

Video pattern generator (Pattern Generator).

Content Playback (Playback)

EDID editor (EDID)

HDCP status monitor and control (HDCP)

Sink DUT Testing

Adaptive-Sync

Status information and control of the downstream link (Link).
DPCD monitor (DPCD)

Forward Error Correction (FEC)

=A =4 =4 4 4 -4 -8 -—a -

UCD-424: USB-C Reference Source:
1  USB-C Monitoring (PDC)

Note: Some of the tabs are enabled by default, some only when an applicable license is included. Please
refer to Appendix B Licensing of this document for description of features and licensing
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Standar d

Tabs

Generator Operation

Pattern Generator Tab

I ucD Console - UCD-400 [1748C248): DisplayPort Source and Sink ] X
File Tools Window Help
DPTX DPRX Eventlog Memorylayout  Terminal
Link Pattern Generator I‘Iayha(k Audio Generator HDCP oPCD FEC Sink DUT Testing Adapth—Synr ALPM Panel Rpplay l-l]ll][l)\splay\l) sop
Auto-Apply  Apply All B MST Number of streams 2 |5 Force EDID preferrad timing after LT Use Timings from EDID  Manage Timings
Total bitrate : 7.128 / 25515 Gbps
Pattern Generator Status
Timing Pattern CEF BPC Status CRC (RGB/CrYCh/012)
1920 x 1080 @ 60Hz Color Bars RGB/Legacy RGE mode 8 oK BGYE B33E 1AB3
1920 x 1080 @ 60Hz Calor Bars RGB/Legacy RGE mode 8 oK B9 B3I 1AB3
¥ Stream D
CTA 1920 x 1080 @ 6OHz (VIC 76) v Y Bbpc v © VESA CTA  Pattern Scrolling
M color Bars .| RGB [ Iy 0 %
no options N
Frame Rate 60.000Hz [%] Pixel Clock 148.500kHz % :
Horizantal Vertical Harizontal Vertical Horizantal Vertical
Active 1920 3 1080 '3 FrontPorch 88 [3 4 : Stat 192 3 a5
Total 2200 % 125 & SyncWidth 44 [§ 5 % syncPolarity B (+) a+
Blanking 280 45 BackPorch 148 % 363 Apply
¥ Stream 1
CTA 1920 x 1080 @ 60Hz (VIC 76) Y 8bpe © visa O CTA
M color Bars RGB
no options
Frame Rate 60,000Hz 5 Pixel Clock 148,500kHz 5
Horizontal Vertical Harizontal Vertical Horizantal Vertical
Active 1820 |3 1080 (3 FrontPorch 88 |3 4 |z St 192 |2 4 3
Total 2200 [5 125 5 Snewidth 4[5 5 3 SyncPolarity B (+) am
Blanking 280 45 Back Porch 148 |3 6|3 Apply
¥ Stream 2
HPD
0 Asserted
W online

Note:

The video modes that can be used in MST streams are limited by the overall capability of the

DisplayPort link and the capability of the connected DisplayPort Sink or Branch device.

AutcApply(DP:

New settings are being validated when the user isscAgiply
Automatic validatiois applied whemuteApplyis checked.
WhenSelect DSC Imagmattern is being streamed and an incompatil
Horizontal and Vertical Actimings are set, the user is presented
with a dialogH-ActiveandVAct i ve don®t match
want to upload image®eeSourcing DSC Compressed Patterns

ApplyAll (DP)

Apply recent changes all streams.

WhenSelect DSC Imagmattern is being streamed and an incompatil
Horizontal and Vertical Activmings are set, the user is presented
with a dialogH-ActiveandVAct i ve don®t mat ch
want to upload image®eeSourcing DSC Compressed Patterns

MST(DP)

Enable mukstream transport modén 8b/10b link mode, select
between SST and MST transport modes. In 128b/132b link coding
mode, enable single stream output without stream allocation using
Sideband messages if checkbox is cleared

Number of streams
(DP)

Set number of steams via combo box.

Force EDID preferred

timing after LT
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Use timings from EDID UCD reads the EDID of the connected Sink and lists only timings t
are featured there.

Manage Timings Please see chaptdanage Timingkter in this manual
Total bitrate Used link payload / Total link capability in Gbps (Pls see Note belo
AutcApply(DP) Toavoid sourcing invalid video mode combinations new settings ai

being validated when the user is clicking Apply.
Automatic validation will be applied wierticApplyis checked.

Apply Apply recent changes

Pattern Generator Status panel shows the Timing, Pattern (Name), CEF (color format and
subsampling and colorimetry), BPC (bits per color), Status, and CRC value, for each active stream.

Note: A full description of Minimum link configuration combinations for UCD standard video modes is
available. Please contact Unigraf for details.
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Pattern

Configuration of the video sent in the corresponding stream
(Controls vary between selected pattern type)

Filter
/ Color Depth  Quantization

Predefined Range

Timings_} CTA 5120 x 2160 @ 60Hz (VIC 126) v Y |8bpe v| Ovesa @ cma

Wil white v-strips v | |RGB

Pattern White strips width pixels Black strips width pixels
Option .

P ColorFormatand Sibsampling
Selected / ( Colorimetry
Pattern ;; SMPTE RP-133 ~ | YChCrd22 ~ | TUB01

Scale
— Bitmap scaling
0. Select Image ~ | |RGB ~
Loaded ..esktop, Temp/Default-bitmap-pattern_2K_4.png Scale Select ( Load pattern file

pattern file

Predefined Timings

The list includes a set of common fixed video timings. Please find a list of the timings with their major
details in Appendix C of this document. With Manage Timings function the user can add timings in
the list and select which timings are shown in the selection.

Color Depth

Available color depths are: 6, 8, 10, 12 and 16 bpc. Color depth 6 bpc is only available when using
RGB color format in DisplayPort or DisplayPort Alt Mode.

Video Pattern

The selection includes a set of predefined patterns and a possibility to load user defined custom
patterns. Please find a description of the available predefined patterns in Appendix D of this
document. By selecting Disabled you can have the links activated but no video data transferred.

Note: When MST mode is selected, full selection of test patterns is available only in stream 0

Filter
Filter timings by specific vendors and resolutions. Timings can be sorted by Vendor ID or width.
Form X
Timing Filtering

[ Enable
Filter by vendor

Ocm Oomr  Oovr
[J Unigraf  [] Other

Filter by resolution

[J 2k andless [] 4k [] 8k and more

Sort timings by: |VendorID v

bosy

Custom Image Patterns
BMP, PNG, and JPG files can be loaded from the PC to be used as custom images.

Please refer to Link Pattern in description of DP and DP Alt Mode Reference SourcelLink tab later in
this manual for sending special DisplayPort binary patterns in the link instead of video.
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Bitmap Scaling

When bitmap patterns are used, they can be used either in their original resolution, aligned to left top
corner (=un-check Scale), or upscaled or downscaled to match the selected video resolution (=check
Scale).

Pattern Options

Some of the predefined patterns include additional configuration parameters. The controls for the
parameters appear below the pattern selection when the pattern in question has been selected.
Please find a description of patterns options in Appendix D of this document.

Pattern Scrolling
When Pattern Scrolling is enabled, the pattern is moved horizontally and vertically between display
scans. The function is available for all patterns except the following: Color Bars, Chessboard, Solid
Color, Solid colors (white, red, green, blue), White V-Strips, Motion Pattern, DSC Pattern.

Pattern Scrolling
] Enable Horizontally |10 |5 | pixels
Vertically 10 |+ pixels

Every 1 v frame

Enable: Enable or disable pattern scrolling

Horizontally X pixels: Horizontal step of the pattern movement in pixels
(valuesinrangel 2 720w 128, for YCbCr 4:
0 = no movement, positive values = pattern moves to the right.

Vertically Y pixels: Vertical step of the pattern movement in pixels
(evenvaluesinrangd 2 7202128, for YCbCr
0 = no movement, positive values = pattern moves up.

Every N frame: Del ay of pattern movement in d
0 = no movement, 1 = move every frame, n = move every n:th frame

Note: Please click Apply to enable changes or check Auto-Apply.
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Generator Operation

Sourcing DSC Compressed Patterns

UCD Pattern Generator function can source DSC content originating from pre-created DSC
compressed files. DSC compressed pattern files can be created with a separate tool called DSC
Compressor. It can be launched from Tools > DSC Compressor.

DSC Compressor *
File to compress
Source File: | Ct/Termp/DSC/unigraf_default_image_16k.ppm | | I
16384 x 8640, RGB 24bpp
Sink DSC capability registers (DPCD range 0x60 -> Ox6f, hex)
012103 03 eb 07 01 00 00 1f D= 11 08 07 00 00 Update
Cempression Options
Color space Output resolutions:
¥CbCr 4:2:2 ~ | | 2560 % 1600 ~ | Compression ratio: 8bpc -> 6bpp (27 to 1) ~
Color depth 2880 240 Horizontal s 4si
olor depf 2880 x 288 orizontal slices: ices ~
8 | | 2880% 480 Vertical slices: Custom ~
Resi " 2880 x 576 Cust rtical i
esize mode ustom vertical slices size:
2880 1440
O Scale 3840 x 2160 ' 108 =
4096 x 2160
® Crop 5120 % 2160 ¥UV Coler range
_ C 5120 x 2880
Scale and Crop Full CTA
7580 x 4320 B 2
D5C Version: 1.2 ~ 102404320 v
Line Buffer Depth: |9 bits ~ Refresh Custom Open storage folder Start Compression
Clase

Select the source bitmap file in Source File field. Define the Output Resolution, the color depth,
compression ratio and number of horizontal and vertical slices in the frame.

Source File: Source bitmap file to be compressed (JPG, PNG, PPM)

Sink DSC capability registers ClickUpdateto readDPCD registers 0x60 to 0x6f from the connec
Sink device

Color Space: Color space of the output compressed file (RGB, YCbhCr 4:4:4, 4.
4:2:0, Simple 4:2:2)

Color depth: Color space of the output compressed file (8, 10, 12, 16)

Output resolution:

Resolution of the output compressed file

Resize mode:

The way the DSC image is created from the Source file

Compression ratio:

Used compression ratio

Horizontal slices:

Nr. of slices horizontalit to 24 Slices)

Vertical slices:

Vertical slices (1 to 24 Slices, Custom)
Custom vertical slices size: minimum 1, recommended 108

YUV Color range:

Selection of color range between Full range (Full) (O to 255 at 8 t
and Limited Range (CTA) (16 to 235 at 8 bpc)

Refresh: Refresh the list after adding a custom resolution
Custom: Create a custom output resolution
DSC Version: DSC version used (1.1, 1.2)

Line Buffer Depth:

Line buffer bit depth used to generate the bitstreg@to 16bits,
default 9 bits)

Open storage folder:

Open DSC temp folder defined in Tools > Options

StartCompression:
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Result of the compression process is saved n the same folder as the source file. The start of the file
name is the same as the source bitmap file; resolution and color format are added to the end of the
file name.

Example:
unigraf_default_image_16k.ppm>>
unigraf_default_image_16k_1920x1080_YUV422_FULL_bpc8_bpp6.dsc

To use the created DSC file in Pattern Generator, select pattern: Select DSC Image and click Select
o to open file selection dialog.

Stream 0
CVT 3840 x 2160 @ 30Hz [RB1] v||Y||8bpc v| @ vesa O ca

Select DSC Image v | RGB

...3840x2160_RGB444_BPY_bpc8_bpp128_2slicew Asliceh_13lb.dsc @

Frame Rate |30.000 |5 Aixel Clock |262.920 |% Adaptive-Sync...

Active Syncwidth |32 x |5 :1

2191 [5 Syncpolarity M (+)  x 00
= Front Porch 48 3 x [3 :

Start 112 Status: oK

When a DSC imageis selected as the pattern, UCD Console will automatically enable DSC, provided
that the connected Sink device declares support for DSC in its DPCD.

When Select DSC Image pattern is being transmitted and incompatible Horizontal and Vertical Active
timings are set (Via Apply or Apply All), the user is presented with a dialog: H-Active and V-Active
don®t match wit hwabt®Cploddimage? Do you

Warning X

0 H-Active and V-Active don't match with DSC data. Do you want to upload
image?

AbovBgo you want t o isunsleadiagd nidmavg ¢ 7 ° b e Coatihue todransimitt o
i mage?°.

If you select No, the new settings will not be applied.

If you select Yes, the Pattern will continue to be transmitted. DSC data is transferred in the active
window. To transfer all DSC data without loss, active video should be large enough for DSC
compressed data (DSC_pic_height * DSC_pic_lenght/ compression_ratio). MSA Hactive should also
not be less than DSC pic_height.

MSA V-active parameters can be reduced without DSC corruption until active video area is no longer
large enough to pass all DSC data.

MSA V-active and H-active can be increased until HW limitation (pixel clock limit) and link bandwidth
are reached.
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Preview DSC image

To preview an DSC image before it is applied to the pattern generator, select the eye icon. CRC and
DSC CRC values will be indicated in the preview image.

FAMST Number of streams [ Force EDID preferred timing after LT [] Use Timings from EDID | Manage Timings.
Stream 0 Stream 1
[c7a 1920 1080 @ 60Hz (vIC 76) “] Y lsbpe ~ VESA ® CTA CTA 1920 x 1080 @ 60Hz (VIC 76) ~ |Y |8bpe v @ vesa O Ca
T, Select DSC Image v||¥CbCra22  ~| MU6N v N colorBars ~| RGB v
. 1920x1080_YUVA22_BPY_bpcB_bpp112_2slicew_dsliceh_13Ibdsc | & —-
UNIGRAF
40 = 480348 = 480 it x dop
800 % 600, g e

Frame Rate [60.000 |5] Pixel Clock (148560 [3] |  Adaptive-Syn| 1230 x 720 1680 x 70

Active  [1920 [2] x [1080 [2 Syncwidth (44 [ e 4 B x5

1360 x %

g
g
Total [2200 2] x [1125 4% Sync polarity £ (+) i B ity M (+)  x H©)
s o ime |8 n A
BackPorch [148_ [3]xJ36 3 Front Porch |88 < e (88 =] x |4 )
Start e #ea Status: oK CRC (Cr¥cb) 0xA€53 0x2BAS 0xC4DE | ox
x E ;
DSC CRC (Eng. 012) 0xBE1F 0x200A OxA42C

@
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Manage Timings

Custom timings can also be created and edited with pop-up Timing Editor. Launch the editor by
clicking Manage Timings.

Timing editor X

[ | O setect an New Delete | Timing Editor

Name Description ~| Description

B CTA 3840 x 2160 @ 30Hz (VIC 95) Standard T
B CTA 3840 2160 @ 50Hz (VIC 96) D

Frame Rate

] @ CTA3840x 2160 @ 24Hz (VIC 103)

o

Pixel Clock

O @& CTA3840x 2160 @ 25Hz (VIC 104)
Horizontal Veritcal

O @ CTA3840x 2160 @ 30Hz (VIC 105) Active 1006 sy e .
[ @ CTA3840x 2160 @ 50Hz (VIC 106) Total 4176 s x |22 g
] @ CTA 3840 % 2160 @ 60Hz (VIC 107) Start. T: B 14 B
[ i CTA 3840 % 2160 @ 48Hz (VIC 114) Sync width 32 B 8 ]

Sync polarity (+) -)
[ @ CTA 3840 x 2160 @ 48Hz (VIC 116) ’

a Back Porch 20 5 6 g

O @ CTA3840x 2180 @ 100Hz (VIC ..

Front Porch 8 2 48 %

O @ CTA 3240 2160 @ 100Hz (VIC ...

O @ CTA 3840 2160 @ 120Hz (VIC ... 4
8
CVT 4096 x 2160 @ 60Hz [RE2] s

@ CVT4096x 2160 @ 60Hz [RE1]

ACTIVE VIDEO

@ CVT4096x 2160 @ 60Hz [RE3]

w=se-m

@ CVT4096x 2160 @ 142Hz [RB3)

B CTA 2096 x 2160 @ 60Hz (VIC 102)

O @ CTA4096x 2160 @ 120Hz (VIC ...

[ @ CTA4096x 2160 @ 100Hz (VIC ... v

Customizing Timings List
The list of timings that are shown on the pull-down menu in Pattern Generator and Link tabs can be

limited by un-checking the checkbox in the left edge of Name column. The timings will remain in the
list and can be brought back to the pull-down menu, when needed.

Editing Timings
Video timing Name and Description are shown in the list. Lock icon & indicates that a timing is a

fixed timing which cannot be edited or deleted. Custom timings are indicated with a head icon 1 .

New Create a new custom timing based on the selected fixed timing.
Delete: Delete the selected custom timing

Save: Save changes in the selected custom timing.

Revert: Undo all changes

The dialog parameters will be sanity checked and will warnings issued for illegal combinations.
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Playback Tab

Playback allows for running predefined Playlist files. Playlist contains a set of Scenarios with
definitions of the timing, video pattern, audio content and related metadata packets and their duration.

Generator Operation

File Tools Window Help
DPRX  DPTX  Eventlog
Link  Playback  Pattem Generator

Import

Common  Metadata ~ HDR10+ Test

UCD Console - UCD-400 [2124C450: DisplayPort Source and Sink

Sink D

Source: 1920x1080s it (Scenario)

~ Sample Content

Flip-flop Silent
Flip-flop with LPCM Audia
Flip-flop with AC2 Audio
Philips 1920x1080p + TkHz
Philips 3840x2160p + TkHz
Frame Rate Example - DP.xt
DSC Example - DP.txt
Audio-Video Latency - DPixt

Grayscale - DP.txt

~ Basic Video & Audio Example - DP.txt

HDR & Metadata Example - DP.txt

Stop

6TaT tata Size: Z63AZUBU By Tes.
Video data size: 26542080 bytes.
Packets data size: 0 bytes.
Audio data size: 0 bytes.
Memory layout: OK.

C:/Users/ . 37.263[2618]

playback\content\Basic\magel jpg: & bpe

Ci/Usersf - 3.7.263(2818] 4

playback\content\Basic\Image2 jpg: 8 bpc
Image upload succeeded!

Loaded playback scenario

== Scenario started (3600000 ms) #1/1

HPD
= Asserted

B online

UTTesting ~ DPCD

Selected Sequence

Video

EDID/DisplaylD  Adaptive-Sync  SDP

Select Editor

Source: ...3[2818]_portable/Resources/playback\content\Basictimagel jpg

Amount: -
Horizontal
Total 2200
Start 192

Active 1920

Sync Width 44

Audio
Source: -
Amount: -
Compressed: -
Sampling:
Packets

Source: -

Amount: -

o| Status: Playing 2

Vertical Misc
Total 1125 FrameRate Hz 60
Color Degth, BPP: 8
ColorEncoding:  RGB444
VRR Frame Rate, Hz: -

Syne Width 5 MVRR:

Start a

Active 1080

Amount of channels: -

Bit depth

Term

Functionality

Playlist

Playlisttext files) specify th&/CD device
and outpuprotocol fortransmissionlt lists
scenariogo be transmitted

Scenario

Scenarios (text files) allow users to select
video frames, metadata packets and audi
to be transmitted and their order.

Advanced Playlists

Unigraf UCD devices can also be used as
compatibility test toslfor dedicated
standardssuch asDolby Visiop and
HDR10+Contact Unigraf for details.

Note: Note that Playlists and Scenarios are protocol dependent.
Provided examples for HDMI and DisplayPort are somewhat different.
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Common Tab

Impert

Common  Metadats  HDR10+ Test  Adaptive-Sync

~ Sample Content
~ Basic Video & Audio Example - DP bt

Flip-flop Silent
Flip-flop with LPCM Audio
Flip-flop with AC3 Audio
Philips 1920x1080p + TkHz
Philips 3840x2160p + TkHz

Frame Rate Example - DP.txt

DSC Example - DP bt

Audio-Video Latency - DP.txt

HDR & Metadata Example - DP.txt

Grayscale - DP.bxt

Stop Skip

Generator Operation

The Import button is for importing *.json files into the common tab treeview. Sample content on
windows can abe found at C:\Program Files\Unigraf\Unigraf UCD Tools\Resources\playback\
basic_library.json. Be warned that once imported, items cannot at present be removed. Actually you
can but it involves using Windows Register Editor to remove values from (uninstall will not help):

Computer\HKEY_CURRENT_USERBOFTWARBUnigrahUCD Console\Playback

Computer\HKEY_CURRENT_USEBOFTWARBUnigraRUCD Console\MetadataScenario

Sample playlists are included in UCD Console. Select a sequence (a scenario) from the playlists and

press Run (or double click it) to play.

The Run button lable changes to Stop as a Scenarios run. Press Stop to stop playing the scenario.
Press Skip to skip to next scenario (available when there are multiple scenarios in a playlist) while
playing. While the scenario is loading the Run button lable changes to Cancel to allow cancelation.

Figure below shows a playlist being run that contains a prompt command which pops up a dialog.

Status Log

Scenario commands are listed in the Status Log as they are run.

Stop

Skip

Iotal data size: Z6542U8U bytes.

Video data size: 26542080 bytes.

Packets data size: 0 bytes.

Audio data size: 0 bytes.

Memory layout: OK.

C\Program Files\Unigraf\Unigraf UCD
Tools\Resources\playback\content\Basic\Image1.jpg: 8 bpc
C\Program Files\Unigraf\Unigraf UCD
Tools\Resources\playback\content\Basic\Image2.jpg: 8 bpc
Image upload succeeded!

Loaded playback scenario

== Scenario started (60000 ms) #2/4 > Flip-flop Silent
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Selected Sequence
Running scenario video and audio details and their sources are shown in the Selected Sequence

group panel.

Generator Operation

Note that the triggered scenario or playlist to be run is the last selected: If an item was selected via
the treeview, it is the triggered item to be run. If the Select button was used to select an item, it is the

triggered item to be run (regardless of what is selected in the tree control).

Press the Select button to load a playlist or scenario to be run (selecting a sample from the Sample
Content treeview will load them as the playlist or scenario to be run). Also it will be the scanario used
as a template if the Scenario Editor is launched: default scenario values will be set if a playlist is

selected.

Press the Editor button to launch the Scenario Editor (see below).

The Selected Sequence parameters are the transmission stream parameters.

Selected Sequence

Source: VRR Example - HDMLtxt (Playlist) Select Editor

Video

Source: ... Tools/Resources/playback\content\VRR\colorBarsSpinning-0.svg

Amount:
Horizontal
Total 2200
Start 192
Active 1920
Sync Width 44
Audio
Source: -
Amount:
Compressed: -
Sampling:

Packets

Vertical Misc
Total 1125 FrameRate Hz  59.94
Start 41 Color Depth, BPP: 8

Color Encoding: RGB444

Active 1080 \pp Frame Rate, Hz 48
Sync Width § MVRR 279
Amount of channels: -

Bit depth

Source: ..Is/Resources/playbacki\content\VRR\infoframes/infoframe_00.bin

Amount: -

Status: Playing 275
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Scenario Editor

Press the Select button above to select the scenario desired to use as a template for creating a new
scenario. Press the Editor button to launch the Scenario Editor. The the dialog paramaters will be
generated from the scenario file shown under the panel Source label (Philips FHD.txtas seen above).

Pressthe P a t hfor setting the Video, Packets or Audio paths.

Press OK to save. Your are presented with asave dialog. You need to navigate to a directory you can
save to. Run Conssole 2 with administration rights if you want to save to default locations on
windows such as: C:\Program Files\Unigraf\Unigraf UCD Tools\Resources\playback\content.

Refer to Appendix H: Playlists and Scenarios later in this manual for details.

Scenario Editor x
Video
Path: ..goldenGatel,jpg Select
4files found

Align raw 10/12bit data to 16bit

[ Show frame numbers during playback

0 CTA 3840 x 2160 @ 30Hz (VIC 95) ~ | |RGB ~ | 10bpc
DSC: HCActive: | | HCBlank: | |
VTotal: | ‘ VStart: | ‘
VActive: | ‘ VSync: | ‘
Packets
Path: ..frames_0000.bin Select
4files found
Audio
Path: ... Select

DCompresse [ Little Endia |44100Hz ~ | |2 channel: ~ | |16 bits ~

Playing order

[znem02512;

General

[ Enable scrambler  Loading color (R,G,B): | 52,127,150 | HDCP: |None

Cancel
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Metadata Tab

Generator Operation

The Metadata tab is for creating scenarios with metadata.

Common Metadata

HDR10+ Test

Adaptive-Sync

Generate...

Select the Delete button to delete a scenario or the Generate button to launch the Custom Metadata

Scenario dialog (shown below).

Import

Common  Metadata HDR10+ Test

Adaptive-Sync

v Metadata Scenarios
v Playlist DP.txt
Metadata: -generated-

Generate...

Run

Skip

Delete

SWap: Taise;
compressed: false;
sampling: 44100;
channels: 2ch;
bits: 16;

Audio upload succeeded!

Loaded packet(s)

Loaded playback scenario

== Scenario started (3600000 ms) #1/1
== Scenario stopped (3600000 ms) #1/1
Playlist stopped.

v

Delete

Selected Sequence

St Custom Metadata Scenario

CTA 1920 x 1080 @ 60Hz (VIC 0)

/

St

RGB444 ~ | 8bpc

Custom Metadata

60fps

C:/Program Files/Unigraf/Unigraf UCD Tools/Resources/playback/c| Add..
Delete
< >
Audio
‘Umgraf UCD Tools/Resources/playback/content/Basic/Rhythm.wav |~ Browse...
[ Compressed  [] Little Endian 44100 2ch 16

Comment ‘—»This is a comment.

Content folder
C:/Users/karih/AppData/Local/Unigraf/UCD Console\Playback

Please provide a list of metadata files, and click Play

Play Export

Browse..

Cancel

Current Pattern Generator timing details are shown at the top. You can change the color mode

(RGB444, YUV444, YUV422, YUV420) and color depth (8 bpc, 10 bpc, 12 bpc, 16 bpc) via the

dropdown combo boxes.

Select the Add or Delete buttons to add or remove metadata from the scenareio.

Check the Audio checkbox and then the Browsezn
and bits can be selected via the combo boxes.

button to add an

The scenario Comment can be added in line edit box after the three dashes (---).

Use the Content folder Browse o button to select save location.

You can press Play to run the scenario, Export to save it or Cancel to cancel.

audi

Export will create a folder something like Metadatal920x1080@60-RGB444-8bpc in the Content
folder. In it you will find generated files frame.svg (displaed while running), the metadata files you
selected and a scenario.txt file. You may edit and rename these files.
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HDR10+ Test Tab
Please refer to HDR10+ CTS User Manual for detailed description of the tab.

VRR/QMS tab

Common HDR10+ Test VRR/QMS

e

Click Generate to generate custom VRR and QMS scenarios. Custom Scenario Generator window

will open.
Custom Scenario Generator X
CTA 1920 x 1080 @ 60Hz (VIC 16) 60fps
EDID [HDMI Forum VSDB; HDR Static MDB; HDR10+ VSVDB; Dolby Visicn VSVDB]
RGB444 ~| | 8bpc v
VRR QMms
Transition Scenaric duration

Min frame rate, fps |20 Step duration, sec | 1.00

W

Max frame rate, fps |60 Step duration, cycles |2
Transition type Fixed frame rate Frame repetition |1

Duration in seconds

VRR min: 10; VRR max: 200; Base rate: 60
Video
@ Spinner |Fast v Frames 10 % O Custom | Select..

<Spinners>

Available memory: 1879048192 bytes; 141 frames
Content folder

C:/Users/Tester/AppData/Locsl/Unigrsf/UCD Console\Playback Browse.
Sequence of 17 frames

Play Export Cancel

First you are asked to select the folder where the generated content will be stored.

Content folder X

o Afolder for generated content must be selected.

Press the Browse button to select.

Click Br o w ste select the folder.

<Spinners>

Available memory: 1879048192 bytes; 141 frames

Content folder
C:/Users/Tester/AppData/Local/Unigraf/UCD Console\Playback
Sequence of 17 frames

Play Export Cancel

Timing details

The uppermost part of the window shows the timing details. Please, note that the timing is set on the
pattern generator tab. You can change the color mode (RGB444, YUV444, YUV422, YUV420) and
color depth (8 bpc, 10 bpc, 12 bpc, 16 bpc).

lid Custom Scenario Generator X

CTA 1920 x 1080 @ 60Hz (VIC 76) 60fps
EDID [HDMI Forum YSDEB; HDR Static MDE; HDR10+ VSVDE; Dolby Vision VSVDB]

RGBA44 ~ | |Bbpe ~
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VRR settings

In the VRR tab you can set the transition andscenario duration parameters. Different transition types
are Fixed frame rate, Min and max and Gradual. When fixed frame rate is selected, the scenario is
played at the minimum frame rate set in the first field. Please, note that whenthe fixed frame rate is
selected, you can only select the number of times the frame is repeated.

YRR OQMS
Transition Scenario duration
Min frame rate, fps _ Step duration, sec 1.00 2

Max frame rate, fps 60 - Step duration, cycles 2 -

Transition type Fixed frame rate w Frame repetition 1 >

Duration in seconds

VRR min: 10; VRR max: 200; Base rate: 60

When min and max is selected, the output sceario will alter the framerate between the specified
values. You can also set the duration for step in seconds and select how many times frames are
repeated.

VRR  ams
Transition Scenario duration
Min frame rate, fps Step duration, sec 1.00 S
Max frame rate, fps Step duration, cycles 2 >

Transition type Min and max ~

Frame repetition 1 >

UCD4XX User ManualUCD Console 8.

Duration in seconds

VRR min: 10; VRR max: 200; Base rate: 60

When gradual is selected, the frame rate is changed with each frame. For example, when min frame
rate is set at 20 and max is set at 60 and the scenario has 40 frames, frame rate would be incremented
by 1 with each frame.

Info at the bottom of the segment shows the minimum and maximum values for VRR frameratedefined
in EDID, and the base frame rate set in the pattern generator.

VRR  ams
Transition Scenario duration
Min frame rate, fps _ Step duration, sec 1.00 E
Max frame rate, fps Step duration, cycles 2 >
Transition type Gradual ~ Frame repetition 1 S

Duration in seconds

VRR min: 10; VRR max: 200; Base rate: 60

QMS settings

In the QMS settings dialogue you find all the frame rates included in the QMS specification. Select
which frame rates you want to inlcude in your scenario. Also select the step duration in cycles. In the
lower left corner details of the scenario as shown.

VRR  aMs
Next_TFR
OMS-VRR is not active 30/1.001 50
24/1.001 0 [ &0/1.001
24 [ 481,00 O &0
25 a4 100 All

Step duration, cycles

SCDC: GMS: 1; QMS-TFRmin: 1; QMS-TFRmax: 1
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Video

Video

® Spinner | Fast ~ | Frames: 10 = O Custom Select...

<Spinners>

Available memory: 1873042192 bytes; 141 frames
Content folder

C:/Users/Tester/Desktop Browse...

Sequence of 17 frames

Play Export Cancel

The section at the bottom shows details of the output video. The default pattern is a spinner. You can
select the speed of the spinner video from the predefined options in the drop -down menu or you can
set a number of frames it takes for the spinner to rotate a full circle. You can also select a custom
video. The supported file types are .jpg, .png, .gif, .bmp, .tiff, .ppm and .tif

Available memory is shown in bytes and frames. Below, the folder selected for the sequence is shown.
You can change the folder by <c¢lickin Browsen Last/|
frames.

You can export the scenario by clicking Export. When exporting, you are asked to select a location
for the export. The content folder will be automatically created in the chosen location. The folder
inlcudes the image files, packets and scenario parameters.

You can play the scenario by clicking Play. When the scenario is ready for playing, the scenario
generator window will close. You can now inspect the progress in the log in the playback tab as shown
below.

Adaptive -Sync tab

Common Metadata HDR10+ Test Adaptive-Sync

Generate... Delete

Click Generate to generate custom Adaptive-Sync scenarios. Custom Scenario Generator window
will open.
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Custom Scenario Generator X
CTA 1920 x 1080 @ 60Hz (VIC 0) 60fps
EDID [Not available]

RGEA444 3bpe v

Adaptive-Syne

Transition
Min frame rate, fps |48

Max frame rate, fps |20

Scenario duration

Step duration, sec  |1.00

Step duration, cycles |2

Generator Operation

Transition type | Fixed frame rate Frame repetition |1

Duration in seconds

Adaptive-Sync block not found.

Video

@® sSpinner Fast | Frames: 10 % O Custom | Select...

<Spinners>

Available memory: 16911433728 bytes; 1274 frames
Content folder

:/Users/Tester/ AppData/Local/Unigraf/UCD Console\Playback Browse...

Sequence of 159 frames

Play Export Cancel

First you are asked to select the floder where the generated content will be stored.

Content folder ®

A folder for generated content must be selected.
Press the Browse button to select.

Click Br o w ste select the folder.
<Spinners>

Available memory: 1879048192 bytes; 141 frames

Content folder

C:/Users/Tester/AppData/Local/Unigraf/UCD Console\Playback

Sequence of 17 frames

Play Export Cancel

Timing details

The uppermost part of the window shows the timing details. Please, note that the timing is set on the
pattern generator tab. You can change the color mode (RGB444, YUV444, YUV422, YUV420) and
color depth (8 bpc, 10 bpc, 12 bpc, 16 bpc).

Custom Scenario Generator X
CTA 1920 x 1080 @ 60Hz (VIC 76) 60fps

EDID [HDMI Forum WSDB; HOR Static MDB; HDR10+ VSVDE; Dolby Vision VSVDB]

RGE444 ~ | |8bpe ~

Adaptive-Sync settings

In the Adaptive-Sync section you can set the transition and scenario duration parameters. Different
transition types are Fixed frame rate, Min and max and Gradual.

When fixed frame rate is selected, the scenario is played at the minimum frame rate set in the first
field. In scenario duration, select how many times frame is repeated.

Adaptive-Sync

Transition Scenario duration

Min frame rate, fps _ Step duration, sec 1,00 =
Max frame rate, fps 60 = Step duration, cycles 2 S
Transition type Fixed frame rate v Frame repetition 1 e

Duration in seconds
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When min and max is selected, the output scenario will alter the framerate between the two values
set in the drop down menus. You can also set the duration for step in seconds and select how many
times frames are repeated.

Adaptive-Sync

Transition Scenario duration

Min frame rate, fps _ Step duration, sec 1,00 2

Max frame rate, fps Step duration, cycles

Transition type Min and max ~ Frame repetition
Duration in seconds

When gradual is selected, the frame rate is changed with each frame. For example, when min frame
rate is set at 20 and max is set at 60 and the scenario has 40 frames, frame rate would be incremented
by 1 with each frame.

Info at the bottom of the segment shows the minimum and maximum values for VRR framerate defined
in EDID, and the base frame rate set in the pattern generator.

Adaptive-Sync

Transition Scenario duration
Min frame rate, fps _ Step duration, sec 1,00 B
Max frame rate, fps Step duration, cycles |2 e
Transition type Gradual ~ Frame repetition
Video
Video
® Spinner | Fast ~ | Frames: 10 = O Custom Select...

<Spinners>

Available memory: 1879048192 bytes: 141 frames
Content folder

C:/Users/Tester/Desktop Browse...

Sequence of 17 frames

Play Export Cancel

The section at the bottom shows details of the output video. The default pattern is a spinner. You can
select the speed of the spinner video from the predefined options in the drop -down menu or you can
set a number of frames it takes for the spinner to rotate a full circle. You can also select a custom
video. The supported file types are .jpg, .png, .gif, .omp, .tiff, .popm and .tif

Available memory is shown in bytes and frames. Below, the folder selected for the sequence is shown.
You can change the folder by <clickin Browsewo Last/
frames.

You can export the scenario by clicking Export. When exporting, you are asked to select a location
for the export. The content folder will be automatically created in the chosen location. The folder
inlcudes the image files, packets and scenario parameters.

You can play the scenario by clickin Play. When the scenario starts playing, the scenario generator
window will close. You can now inspect the progress in the log in the palyback tab as shown below.
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Stop
CUserst [esterUeskiop \VRRT-generated- iramego09.svg: & Dpc =~

Ch\Users! Tester\Desktop'\VRR\-generated-\frame0010.svg: 8 bpc
ChUsersh Tester\Desktop\VRRY-generated-\frame0011.5vg: 8 bpc
ChUsers\ Tester\Desktoph VRR\ -generated-\frameD012.5vg: 8 bpc
ChUsers\ Tester\Desktop' VRR\ -generated-\frame0013.5vg: 8 bpc
ChUsers Tester\Desktop! VRR\ -generated-\frame0014.5vg: 8 bpc
ChlUsers\ Tester\Desktop'\VRR\-generated-\framel013.5vg: 8 bpc
Ch\Usersh\ Tester\Desktop\VRRY\-generated-\frame0016.5vg: 8 bpc
Image upload succeeded!

Loaded packet(s)

Loaded playback scenario

== Scenanio started (3600000 ms) #1,/1 "

Stop

LrUsErst [esterUeskiop L VRRT -generated-\TramedUld.svg: © Bpc
ChUsers\ Tester\Desktop! VRR\ -generated-\frame0010.5vg: 8 bpc
ChUsers! Tester\Desktoph VRR\-generated-\frame0011.5vg: 8 bpc
Ch\Users! Tester\Desktop\VRR\-generated-\frame0012.5vg: 8 bpc
ChUsersh Tester\Desktop\VRRY-generated-\frame0013.5vg: 8 bpc
ChUsers\ Tester\Desktoph VRR\ -generated-\frameD014.5vg: 8 bpc
ChUsers\ Tester\Desktop' VRR\ -generated-\frame0015.5vg: 8 bpc
ChUsers Tester\Desktop! VRR\ -generated-\frame0016.5vg: 8 bpc
Image upload succeeded!

Loaded packet(s)

Loaded playback scenario

== Scenario started (3600000 ms) #1/1 W

Audio Generator Tab

Audio generator allows the user to play LPCM audio generated internally or from files in WAV format.
Audio is played to all active ports.

[Z4 HDMI TX UCD Console - UCD-422 [2201C508]: HOMI Source and Sink

Link Pattern Generator Playback Audio Generator HDCP EDID SCDC Sink DUT Testing Cable Info

Audio Status

Audio loaded: 2 channels @ 44100 Hz, 16 bits

Play Control
Source: audio generator
Play Stop
Status: playing
Audio Content

@ Generate Audio

Waveform: Sine ~ | Bits/Sample: 16 ~
Signal Frequency: |1000 + | Amplitude(%s): 60 »
Sample Rate (Hz): | 44100 ~ | Channels: 2 e

O Load Audio from File
Path: -

Compressed Open WAV file...

To load internally generated audio, select Generate Audio, and adjust the controls to the desired
audio format.

To load an audio file from your PC, select Load Audio from File, click the Op e n WA V bufton, |
browse and select the file and Open.
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The Compressed checkbox indicates that the audio loaded from the selected file is compressed.

To play the selected audio content, click the Play.

The content will be transmitted until the Stop button is clicked.

Audio Status displays current audio content status.

Audio Content
Sent audio can be generated internally or used a WAV file loaded from the PC.

In case of a WAV audio file, the parameters stored in the file will be used. When generating audio
internally, the user sets the details of the LPCM Audio signal.

Waveform

Selection of audio waveform: Sine, Sawtooth, Square, or Incremer

Signal Frequency

Setting audio signal frequency in Hz

Sample Rate (Hz)

Selection of audio sampling rate: 32000, 44100 (default), 48000,
88200, 96000, 176400, 192000

Bits/Sample Selection of sample bit depth: 18), 24.
Amplitude(%) Selection of audio amplitude:
Channels Audio channelgawvailable 1, 2, =&, 7, 8.

HDCP Tab

HDCP tab is the dialog for monitoring the HDCP (for High-Bandwith Digital Content Protection) status
and controlling the HDCP capabilities of the UCD device.

Channels transmitPCM(uncompressedfudio

Note:

Please note thatHDCP 1.3 is not supported in 3.8 release.

UCD Console - UCD-400 [2252C553]: DisplayPort Source and Sink (m] X
File Tools Window Help
Event Log DPTX  Terminal  Memory Layout DP RX
Link Pattern Generator ~ Audio Generator Playback HDCP EDID DPCD FEC Sink DUT Testing Adaptive-Sync
HDCP 2.3
Status Configuration
General Keys Control
— RELB g=jloducion Enable Encryption
 m— Authenticated © Facsimile - T1-R1
O Keysloaded - Authenticate
() Facsimile - T1-R2
— RmEioEd ~ Use stored Km
o YT () None
SST Mode: Type N/A
By stream Configuration type By stream
- Enable for Type Value
[ stream 0 Type 1 () All streams € By stream B b
== Stream 1 Type 0 Stream 0 O Type0 © Type 1
[ Stream 2 Type Unknown Type Value (SST/All streams) Stream 1 Q Typeo O Typet
[ stream 3 Type Unknown (] Stream 2 O Type0 O Type
O Type 0 O Type 1 -
hs Bt [ stream 3 (] Type 0 ) Type 1
HPD
[ Asserted
B online
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Status General
The status fields indicate the HDCP status of the UCD device.

Active The stream between UCD and the downstream sink has been encrypt

Authenticated HDCP handshake between the UCD and the sink unit has been comp
successfully.

Keys loaded HDCP keys are loaded to the UCD unit.

Km is stored: Master Key (Km) is stored

SST Mode Type Type when in SST mode.

Status By stream
Stream status (DP) shows HDCP status on each stream.

Configuration Control

Enable encryption  Check to enable the encryption of the stream between UCD and the
downstream sink.

Authenticate Perform the HDCP initiation handshake between the UCD and the sin
Use stored Km: Use stored Master key (Km)

Configuration type

Select to configure HDCP (DP) or All streams at once or By stream.

By stream
Select and configure streams (DP).

Type Value
Select Type 0 or Type 1. Type 1 ensures that content encryption is done with HDCP version 2.2 or

higher.

Configuration Keys
Select Production or Facsimile HDCP keys. To remove the keys, selectNone.
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EDIDDisplaylDrab

EDID/DisplaylD Tab provides tools for accessing the EDIDDisplaylD data of the connected sink
device. There are three basic functions:

I Load and save the data files in the host PC.
i1 Edit the data contents either in Editor Mode or in Hex Edit Mode.
1 Read and write data to the connected sink. Up to 4 virtual channels can be accessed.

EDID/Display ID Files
With L o a dand Save As © a file can be read into the editor or written to a file from the PC.

UCD Console - UCD-400 (2252C553]: DisplayPort Source and Sink - o X

File Tools Window Help
Eventlog  Terminal DPRX DPTX  Memory Layout
Link  Pattern Generator  Playback  Audio Generator ~ HDCP  DPCD  FEC  SinkDUTTesting  Adaptive-Sync  EDID/DisplaylD  ALPM  SDP

EDID  DisplaylD

tem  Filter Read mode: © 12C Read SBM Read k Show Read Only 8 Recurse

Name Editor  Text EDID
v VESA Name Value

Vendor & Product ID |

EDID Structure Version and Revision Numbers 0 Header

Basic Display Parameters / Features i i B CaR N

Color Characteristics

Established Timings | 2 Checksum

Established Timings I 5 10 Manufacturer Name =

Manufacturer's Timings

Standard Timings: Identification 4 D Product Code 0x4036

Preferred Timing Block

18 byte descriptor 2 5 D Serial Number 22415942

18 buta daccrintac 2 w

6 e Week & Year of Manufactured

Features CTAV3

Name Value

[ W Main Features Editor Mode () HEX Edit Mode

Download from Sink  Upload to Sink Save As.. Load..

HPD
= Asserted

W online

At top the DisplaylID tab dialog are radio buttons to control how DisplayID data is read: Disabled, Try
DisplaylD, else EDID,and Read both DisplaylD and EDID. These have no effect when downloading
from the sink unless the sink supports DisplayID.

The contents of the device EDID/DisplayID file are not modified, or integrity checked during load and
save operations.

Note: Four blocks (512 bytes) of EDID/DisplayID code are read. If the device does not support all four
blocks, the non-supported data values are set to zero.

In the Editor Panes (upper right pane), the Text EDID and Text DisplayID tabs allow viewing data in
tree form.

EDID/DisplaylD Editor
Please see the description of the EDID editor in ChapterEDID/DisplaylD Editor later in this document.
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) PaneiReplay AN

Panel Replayab

Current Pattern Capabilities

Current Pattern Capabilities panel displays what features are supported. Selecting different patterns
in the Pattern Generator will affect supported features shown here. For example Patter Generator
pattern Color Bars will disable Early Transport capability wheras Color Squares will enable it.

Command
Command panel has the following functions (reflected in the Status panel below it):

Disable Disable Panel Replay.

Inactive mode Set mode to inactive.

Active mode Set mode to active.

Fultscreen update Transmit Fulscreen update.

Selective update Transmit selective update (shown in Command Statusiataolry).

Status
Status panel reflects the Command Status, Status and Error.

Command Status will show Selective update when Active mode and Selective update buttons have
been selected (see above); otherwise it will display No command.

Status will show state: Disable, Inactive mode or Active mode.

Error will show No error, Incorrect command or an error message.

History
History panel displays results from applying commands in the command panel (see above).
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Configuration
Configuration panel allows users to configure Panel Replaybehavior.

The Mode combo box allows mode selection: PR, PSR1, PSR2.
Configuration checkboxes available are:

Early transport: can be set when supported in Current Pattern Capabilities
HPD_IRQ on missing AS SDP

HPD_IRQ on uncorrectable VSC SDP error
Enable CRC check

HPD_IRQ on RFB storage error

HPD_IRQ on actaive frame CRC error
Main-link remains ON during PSR1/PSR2
Self refresh unlock

SU extended Y granularity

Frame Capture

SU:Region scan line capture

= =4 4 4 48 -4 -8 -4 -—Aa -8 -9

The available parameters for Framel and Frame 2 for Region 1 and Region 2 are:

X coordinate X coordinate of region
Y coordinate Y coordinate of region
Width Width of region
Height Height of region

These are the transmitted blocks sent when command Selective update is pressed (see above).

The Apply button is used to set the Configuration panel state.
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Sink DUT Testing Tab

Refer to Appendix E for descriptions of the tests available. The tests are presented in a split view, the
left being test categories and the right being the tests within.

DP TX UCD Console - UCD-400 [1748C248]: DisplayPort Source and Sink - a

Link sSDP Pattern Generator Adaptive-Sync Panel Replay ALPM Playback Audio Generator HDCP EDID/Display|D DPCD FEC Sink DUT Testing

All tests Name Pass  Fail Skip  Runs  Laststotus °
DP 14 LLCTS ~ (@] DP 1.4 LLCTS 0 0 0 0
HDCP 2.3 CTS 2C [7] 5211 Read One Byte from Valid DPCD Address 1 0 0 1 Pass
HDCP 23 €75 3C [[] 5212 DPCD Receiver Capability Read (Read 12 Bytes from Valid DPCD Address) 0 0 0 0
[]521.3 Wite One Byte to Valid DPCD Address 0 0 [ 0
[[]52.1.4 Wite Nine Bytes to Valid DPCD Addresses [ 0 [ 0
[] 5215 Wite EDID Offset (One Byte 12C-Over-AUX Write) 0 0 [} 0
[[] 5216 Read One EDID Byte (One Byte 12C-Over-AUX Read) [ 0 [ 0
[] 5217 EDID Read (1 Byte 12C-Over-AUX Segment Write, 1 Byte 12C-Over-AUX Offset Write, 128 Byte 12C-0... 0 0 [ 0
[[15218 Illegal AUX Request Syntax [ 0 0 0
[] 5219 Glitch Rejection 0 0 o 0
[1] 52140 Interleaved EDID and DPCD Receiver Capability Read [ 0 [ 0
[] 52.1.11 Downstream Stop on MOT Reset 0 0 [} 0
[]52.1.12 Downstream Stop on Timeout 0 0 0 0
[] 5221 Sink Organizationally Unique Iden 0 0 0 0
[]5222 SinkCount [ 0 [ 0
[]5223 SinkStatus 0 0 [ 0
[15225 DPCD Address Range 0 0 0 0
[] 5226 Number of Receiver Ports 0 0 0 0
[] 5227 Main Link Channel Coding [ 0 [ 0
[]5228 ESI Field Mapping 0 0 [} 0
[15229 Sink Device Symbol Error Count 0 0 0 0
[ 5311 Successful Link Training at All Supported Lane Counts and Link Speeds 0 0 [ 0
[[]53.1.2 Successful Link Training with Request of Higher Differential Voltage Swing During Clock Recovery Se... 0 0 [ 0
[]53.1.3 Successful Link Training to a Lower Link Rate Due to Clack Recovery Lock Failure During Clock Recov... 0 0 [} 0
[7] 5314 Successful Link Training with Request of  Change to Pre-Emphasis and or Voltage Swing Setting Du... 0 0 [} 0
[] 5315 Successful Link Training at Lower Link Rate Due to Lass of Symbol Lock During Channel Equalization... 0 0 [ 0
[]53.16 Lane Count Reduction 0 0 [ 0
[7153.1.7_Lane Count Increase ° 0 [} 0 o
Run Checked Select *| Configure Import Bxport | [l Stoponfailure Repeats: [1 [5 Delaytimesec [1 % Save Report | Clear Selected | Clear Al
1 tests started. ol
[2024-11-22, 09:35:59.796): 0000. : Start test "5.2.1.1 Read one Byte from valid DPCD Address"
[2024-11-22, 09:35: .796]: 0000. : Setting 1s timecut
[2024-11-22, 09:35:59.796]1: 0000. : Set Defer Retry Counter = 0
[2024-11-22, 09:35: .797]: 0000. ce reads 1 byte from address 0000h
[2024-11-22, 09:35:59.7971: 0000. AUX RD: 0x00000: 1
[2024-11-22, 09:35:58.887): 0000. AUK_ACK
[2024-11-22, 09:3 .887]: 0000, : Defer Retry Counter = 0
[2024-11-22, 09:35:59.887): 0000. AUX data: 14
[2024-11-22, 09:35:59.887]: 0000. : Reference source checks reply and verifies that read bytes RO match Sink DUT's Receiver Capability Field
[2024-11-22, 09:35:59.8871: 0000. : Read byte RO matches first byte of Sink DUT's Receiver Capabilities
[2024-11-22, 09:35: .8B7]: 0000.084.586: Test PASSED: "5.2.1.1 Read One Byte from Valid DPCD Address”
*** Test Complete -- PASSED ***
Tasre avasurian finishad o~
HPD
0 Asserted
Bl uco console - UCD-422 [2226C529]: HOMI Soures and Sink - O
File Tools Window Help
HDMIRX  Eventlog  Memorylayout  Terminal  HDMITX
Link  Pattern Generator  Playback  Audio Generator ~ HDCP  EDID  SCDC  Cableinfo  Sink DUT Testing  CEC
‘ Al tests Name Pass  Fail Skip  Runs  laststatus A
VRR Sink DUT Tests [ VRR Sink DUT Tests 0 0 0
HDMITX DSC LLCTS [] VRR static test 0 0 0 0
Connection Test ] QMS test o o o o
Cable Test [] VRR Dynamic test 0 0 0 0
~ [[] HDMI TX DSC LL CTS 0 0 0 [
[T HFR2-80: Sink Video Timing (FRL w/ DSC) - Sub-4320p 4:4:4 8 bpc Primary Compress... 0 0 0 [
1 [] HFR2-81: Sink Video Timing (FRL w/ DSC] - 4320p 4:4:4 8 bpc Primary Compressed Fo... 0 0 0 0
[ HFR2-82: Sink Video Timing (FRL w/ DSC) - Sub-4320p 10 bpc/12 bpc RGE Primary C.. 0 0 0 0
[7] HFR2-83: Sink Video Timing (FRL w/ DSC] - 4320p 10 bpc/12 bpc RGB Primary Compr... 0 0 0 o
[ HFR2 k Video Timing (FRL w/ DSC) - Sub-4320p 4:2:2 and 4:2:0 Primary Compr... 0 0 0 o
[ HFR2-85: Sink Video Timing (FRL w/ DSC) - 4320p 4:2:2 and 4:2:0 Primary Compresse.. 0 0 0 [
~ [] Connection Test [1] 0 0 o
| [] Continuity Connection Test 1] 1 0 1 Fail
~ [] Cable Test 0 0 0 o
[] Cable Check Test o 0 0 o v

Run Checked Select *  Configure Import Export | [ Stopon Failure Repeat:

Delay time, sec Save Report  Clear Selected Clear All
13:24:30.552]: 0036.125.404: SCDC Lane2 Error Count(0x54, 0x55) = 0 ~
13:24:30.5521: 0036.125.464: SCDC Lane3 Error Count (0x57, 0x58)
13:24:30.552]: 0036.125.517:
13:24:31.546): 0037.126.318:
13:24:31.546]1: 0037.126.318:
13:24:31.546): 0037.126.3%2: HFD is present

[2025-06-13

| 13:24:31.546): 0037.126.858: SCDC Sink Version(0x01) = 0x01
13:24:31.546]: 0037.127.344: SCDC Status Flag(0x40) = 0x4f

13:24:31.546): 0037.128.581: SCDC Lane0 Error Count(0x50, 0x51) = 0

$24:31.546): 0037.128.655: SCDC Lanel Error Count(0x52, 0x53) = 0

13:24:31.546]: 0037.128.714: SCDC Lane2 Error Count(0x54, 0x55) = @

13:24:31.546]: 0037.128.774: SCDC Lane3 Error Count (0x57, 0x58)
13:24:31.546]: 0037.128.833:

13:24:32.559): 0038.129.980:

13:24:32.550]1 1 0038120, 9801 == == mm = mmm m o e
13:24:32.559]: 0038.130.053: HPD is present
13:24:32.559): 0038.130.519: SCDC Sink Version(0x01)

e
o

13:24:32.55%): 0038.131.004: SCDC Status Flag(0x40) = Ox4f
, 13:24:32.559]: 0038.132.238: SCDC Laned Error Count(0x50, 0x51} = 0
» 13:24:32.559]: 0038.132.300: sScDC Lanel Error Count(0x52, 0x53) =0
, 13:24:32.55%]: 0038.132.358: SCDC Lane2 Error Count (0x54, 0x55) = 0

13:24:32.5591: 0038.132.419;: SCDC Laned Error Count(0x57. 0x58) is invalid

= Asserted

W online
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Select the tests for execution by checking checkboxes or by clicking the test name. All tests item on
the left hand side is really just for viewing all tests available. Select the desired test category (ex.DP
1.4 LL CTS) when running tests.

Run/Run Select to start selected/checked tests. Once tests are runnifuin€hecked
Checked: button is relabeledbortto stop the test sequence if desired.
Select: Includes three sets of optionSelect All, Clear All, Invert fdlt changing the tests

current selectionsSave(checked items)Load(and check relevant itemdRemove
(named tests list) for handling named templabegort(check all items contained ir
file) andExport(save all checked items to file) for loading and savingdised
templates. Do not confusmport and Expomvith those below: These are for settin
and saving tests to run.

Configure: Opens a test parameters dialog for the selected test set. Make sure a test catey
other thanAlltests is selected. Refer fest Parameterigelow for details.

Import: Load saved test parameter files (*.td or *.json) for into UCD Console. Select
Configurgo see current parameters. Loading *.td files to UCD Console is curre
unreliable.

Export: Save test parameters for later use or for use in test automation. For saving

parameters for later use in UCD Console, either format can be used. For saving
parameters for TSI scripting, please use *.td files. For use with Python applicati
use *.json fes.

Stop on Failure  Stops execution of tests if one fails.

Repeats: Number of times to repeat the selected test sequence.

Delay time: Delay in seconds between individual tests.

On completion of each test the result of the test is displayed in the table columns on the right. For
each test the table lists the number Pass, Fail, Skips, Runs and Last Status(status of last run).

Save Report: Select to generate a HTML report file. This will also open a tab in the defs
browser and display the results.

Clear Selected Clear the test results of theelected(not checked) tests results. A
subsequently saved report will not include these test results.

ClearAlt Clear the test log view and the outstanding results.
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Test Parameters

Each test set has its dedicated set of test parameters. To open a dialog for defining the parameters
click Configure.

Description of parameters for each test set can be found within the description of tests in Appendix E
of this document.

Saving Test Parameters
Test parameters can be saved in various ways.

1  Export parameters in Sink DUT Testing tab to a *.td file for later use in UCD Console, to run TSI
scripts, or to share test parameters with someone. Presently importing *.td files into UCD Console
is unreliable.

1 Export parameters in Sink DUT Testing tab to a *.json file for later use in UCD Console, to run
Python scripts, or to load test parameters into UCD Console.

1  Save parameters in Configure dialog as Presets laterto be used in UCD Console. See description
below.

Presets

All Configure dialogs selected parameters can be saved and loaded via Presets dropdown menu.
Select Save or Load for named internal configuration parameter sets. Select Remove to delete a
named internal set. Select Import and Export for loading and saving parameter sets from and to
external files. Note thatimporting and Exporting *.json files here have a different format than importing
those described above.

| Presets " QK Cancel

Save... |
Load »

Remove  *

Import...

Export...
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Generator Operation

Adap3yiveeb

Adaptive-Sync feature is available for Stream 0.

UCD Console - UCD-400 [1748C248]: DisplayPort Source and Sink

File Tools Window Help
DPRX DPTX  Eventlog
Link Pattern Generator Playback Audio Generator
Status
Enabled: Error: No error
Settings

Auto-enable if supported by sink

Fixed Average VTotal

Target refresh rate, Hzz 60 : 1125.000 lines

(1) Divide by 1.001

2 1481 ms

Increase, lines: 100 -

s 1481 ms

Ba

Decrease, lines: 100

Refresh Apply

Auto enabled if supported by Sink:

HDCP

EDID DPCD FEC Sink DUT Testing Adaptive-Sync

The feature is enabled based on connected Sink statt

Disabled:

Feature is disabledunleésut o Enabl ed
checked. Please see the note below.

Adaptive Total, constant refresh rate

Added blank lines

Adaptive Total, Square pattern:

Added blank lines, min; Added blank lines, max; Perio
frames.

Adaptive Votal, Zigzag pattern:

Added blank lines, min; Added blank lines, max; Incre
lines; Decrease, lines.

Fixed Average VTotal:

Target refresh rate, Hz; Increase, lines; Decrease, line

Note:

Please note that in case Auto enabled if supported by Sink is selected and the connected Sink device

supports Adaptive-Sync, but the selected mode is Disabled, then Adaptive-Sync is enabled in mode

“Adaptive Total, constant refresh rate®
to indicate the status.

wi t h 0 ( zekiines) Coatrdldialaly with be updated
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Link Tab

Generator Operation

Link tab shows the status and control items for the DisplayPort link.

UCD Console - UCD-400 [1748C248]: DisplayPort Source and Sink

file Tools Window Help
DP RX Event Log Memory Layout Terminal DPTX
Link  Pattern Generator ~ Playback  Audio Generator
Link Status
Lanes (count = 4): 0 1 2 3
CR/SL/EQ Siwe) siwel sjem) st
VS/PE (level) 170 10 1/0 1/0

Error count (click to read): 0000 0000 0000 0000

ILA: EQILA: CDS_ILA: LT_FAIL:
Bit rate: 8.1 Gbps Link Mode:  8b/10b
Framing mode: Enhanced Scrambling:  Enabled
MST mode:  Enabled SSCstatus:  Disabled
DSCstatus:  Disabled FECstatus:  Disabled
Send ACT
Link Overrides
Voltage Swing (level): O 0 © 1 )2
Pre-emphasis (level): © 0 01 Q2
Link Pattern
Active Video v
Apply
Stream Info
Framerate HTotal HStart HActive HSync VTotal VStart
59.995 2200 192 1920 44(+) 1125 4
HPD
== Asserted
@ online
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HDCP  DPCD  FEC  SinkDUTTesting  Adaptive-Sync ~ ALPM  PanelReplay ~ EDID/DisplaylD  SDP
Link Configuration HDCP Status
DP Lane Count (8b/10b) DP Bitrate (8b/10b), Gbps 2X
0102 01 D162 0270 O 540 O 675 0810 Active =
Authenticated -
Additional DP Bitrate (8b/10b), Gbps Keys loaded
D216 O 243 O 324 O 432 Authenticated stored Km EEEEN
DP Bitrate, Gbps HDCP Configuration
O 162 D 216 O 243 O 27 © 324 X
D432 D54 Oe61s O a1 Enable Encryption a
Authenticate (@]
Link Options
= Use stored Km a
[0 Try eDP
8 Enhanced Framing Mode () FEC (8b/10b) () Force eDP Scrambler seed (8b/10b)
() eDP AUX Preamble O Auto
LTTPR Mode Default v O FrFeh OP)
EQ pattern (8b/10b) TPS3 ~ (O FFFEh (eDP ASSR)
© Custom 0x 0 =
Downspread
(") Enable SSC Amp (%/10) 05 = Freq (Hz) 31500 >
Link Training Fast LT
VCP Table HDCP Stream Status
Stream # VCPID Req.PBN Alloc.PBN First slot Slotnum  Stream # Status Type
0 1 528 533 1 9 0 [ Type0
VActive VSync CEF BPC CRC(RGB/CrYCb) ~ MVID/NVID  DSCCRC (Eng.012)
1080  5(+) RGB/Legacy RGB mode 8  B6OEB33E1AB3  001777/008000 N/A
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Link Status

Generator Operation

Link Status displays the status of the link training and the link parameters negotiated between the
connected Sink and UCD Source. It also lists status of other link modes. The data is retrieved from
the DPCD status registers of the connected Sink. The status is updated automatically.

Link Status

Lanes (count = 4):
CR/SL/EQ

VS/PE (level)

0 1 2 3
O O O 011

0 10 10 1/0

Errer count (click to read):

ILA: 0 EQ LA CDS_ILA: LT_FAIL:

Bit rate: 8.1 Gbps Link Mode: 8b/10b

Framing mode: Enhanced Scrambling:  Enabled

MST mode: Disabled 55C status: Disabled

DSC status: Disabled FEC status: Disabled

Send ACT

Lanes: Indicates the number of lanes used for DisplayPort or DisplayPort Alt Moc
CR/SL/EQ: LED indicators for status of Clock Recovery / Symbol Lock / Channel

Equalization

VS/PE (level):

Voltage Swing / Premphasis level

Error count:

Content of DPCD Error Count registers

ILA:

Status LED for Intdrane Alignment

Bit rate:

Currently enabled link bit rate

Link mode:

Currently enabled channel codi8fp/L0bonly)

Framing mode:

Status of Enhanced Framing symbol sequence

Scrambling:

Status of link data scrambling (Enabled or Disabled)

MST mode:

Status of the Multistreaming (MST) mode

SSC status:

Status of down spreading of link frequency (SSC) function

DSC Status:

Status of Display Stream Compression (DSC) function

FEC status:

Send ACT:

HPD

HPD
[ Asserted

Asserted

Status of Forward Error Correction (FEC) function.

Force sending an Allocation Change Trigger (ACT) sequence over thénile

LED indicates status of Hot Plug Detect (HPD) signal
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Link configuration
Set target capabilities for the link training. Click Link Training or Fast LT to apply.
Link Configuration

DP Lane Count (8b/10b) DP Bitrate (8b/10b), Gbps

O1 02 @4 One2 O270 Os40 O 675 © 810
Additional DP Bitrate (8b/10b), Gbps
O 216 O 243 (0324 (O 432

eDP Bitrate, Gbps

O 162 O 216 O 243 O 27 O 324
O a3 O 54 O 675 O 31
Link Options
() Try eDP
B tnhanced Framing Mode () FEC (8b/10b) (J Force eDP

[ eDP AUX Preamble
LTTPR Mode Default v

EQ pattern (8b/10b) TPS3

Downspread
[J Enable s5C Amp (%/10) 0,5 S Freq (Hz) 31500 S
Link Training Fast LT
Number of Lanes Lane count used when 8b/10b link coding is selected in LT
Bitrate, Gbps Link rate used when 8b/10b link coding is selected in LT

Additional DP Bitrate Additional bit rates available.
(8b/10B), Gbps

eDP Bitrate, Gbps Bitrates available for eDP.

Enhanced Framing Mode Enable Enhanced Framing Mode

FEC (8/10b) Enable Forward Error Correction feature (only in 8b/10b coding)
Try eDP Try to link with eDP.

Force eDP ForceeDP linking

eDP AUX Preamble UseeDP AUX Preamble protocol when linking.

LTTPR Mode Select LTTPR mopBefault Ignore, Transparenyjon-Transparent
EQ pattern (8b/10b) Pattern (8b/10bjo be used for equalization: auto, TPS2, TPS3 or TP
Enable SSC EnableDownspread of link frequency (SSC).

Amp () SSC Spreading Amplitu(®1% to 2.5% in 0.01% stgps

Freq (Hz) SSC Modulation frequen¢30 to 33 kHy.

Link Overrides

Override Voltage Swing and Pre-emphasis levels selected during link training. Click Apply to validate
changes. Overrides are applied immediately to DPTX transceiver when 'Apply' is clicked. Please note,
that It affects main link signal amplitude and pulse shape only. No AUX exchange takes place. The
change can be checked only with a scope. Overrides are removed at the beginning of the next link
training.

Link Overrides
Voltage Swing Jevel): (O 0 ® 1 Oz O3
Pre-emphasis (evel): (O 0 ® 1 Oz O3

Apply
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Link Pattern

Link Pattern

Generator Operation

Active Video
| Active Video

Idle Pattern
Training Pattern 1
Training Pattern 2
Training Pattern 3
Training Pattern 4
PRBS7

HBR2 (CP2520 1)
SER (Symbol Error Rate)
Force Video
Force Idle

HBR2 (CP2520 2)

Select between Active video and audio, Idle pattern, or special bit patterns.

Active Video

Transmit Video Pattern, Audio and Metadata

Idle Pattern

Link is active but no stream data is being transmitted

Training Pattern 1

Send Link Training Pattern Sequence 1 (TR®die asD10.9.

Training Pattern 2

Send Link Training Pattern Sequence 2 (TPS2)

Training Pattern 3

Send Link Training Pattern Sequence 3 (TPS3)

Training Pattern 4

Send Link Training Pattern Sequence 4 (Té¥pdeas
CP2520 B

PRBS7

Send PRBS?7 Link Quality Test Pattern

HBR2CP2520 1)

Send HBR2 Compliance patt€in2520 1

SER(Symbol Error

Rate) Send Symbol Error Rate Measurement pattern

Force Video Character error messages from sink will not interrupt video
transmission.
Force Idle Link Training and Active Video will not be initiated even afte
re-plug
HBR2(CP252®) Send HBR2 Compliance patt&R2520 2.
Note: Please note that except for Active Video and Idle Pattern, Link Training will NOT be initiated on such

events as cable re-p

lug, Long HPD pulse and IRQ_HPD pulse due to link loss.

After using the special bit patterns, in order to return to the default operation mode, please select
Active Video and click Apply.

Stream Info

Stream Info is achieved from the Main-Stream Attributes (MSA) of the stream.

Stream Info

Framerate HTotal HStat HActive HSync VTotal VStart VActive VSync CEF BPC  CRC(RGB/CrYCh) MVID/NVID DSCCRC (Eng.012)
59.985 2200 182 1920 Mi+) 125 41 1080 5(+) RGB/Legacy RGE mode 8 BBSE B33E 1AB3 001776/008000 NFA
59.995 2200 192 1920 M40+ 1125 1 1080 5(+)  RGB/Legacy RGE mode 8 BB9E B33E 1AB3 001777/002000 M/A

The content of Stream Info table can be copied by right-clicking on the table and selecting Copy .

Framerate

Vertical refresh rate

HTotal

Horizontal total of transmitted main video stream, measured in pixel count

HStart

Horizontal active start from leading edge of HSync, measured in pixel cou

HActive

Horizontal active, number of active pixels in video line

HSync

HSync width, measured in pixel coud/(-) positive / negative sync.

VTotal

Vertical total of transmitted main video stream, measured in line count.

VStart

Vertical active start from leading edge of VSync, measured in line count.

VActive

Vertical active, number of active lines in video frame

VSync

UCD4XX User ManualUCD Console 8.
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CEF Used color mode: Color format + subsampling / colorimetry
BPC Color depth in bits per color (BPC)

CRC (RGB/CrYCL 16-bit Cyclic redundancy check (CRC) value per color component calculat
from active pixels. Value order in YCbCr color format: Cr, Y, Cb.

MVID/NVID Mvid and Nvidideo time stamp valse

DSC CRC 16-bit Cyclic redundancy check (CRC) calculated from compressed pixel
stream Value order Engine 0, 1, 2.

VCP Table

VCP Table
Stream # VCPID Req.PBN Alloc.PBN First slot Slot num
0 1 532 540 1 9
1 2 532 540 10 9
2 3 532 540 19 9
3 4 532 540 28 9

VCP table shows allocation of Virtual Channel Payload for active virtualMST channels.

The content of VCP Table can be copied by right-clicking on the table and selecting Copy.

Streanv: Streamnumber where the virtual channel is directed.

VCRD: Stream identification number of the virtual channel

RegPBN Requested PBN (payload bardth) value for the virtual channel
AllocPBN PBN value allocated for the virtual channel

First slot Time slot where the first VC Payload for the virtual channel is stored
Slot num Number of VC Payload slots reserved for the virtual channel.

Scrambler Seed
Scrambler seed (8b/10b)
O Auto
@® FFFFh (DP)
O FFFER (<DP ASSR)
O Custom 0x i

Selection of the value to which the Linear Feedback Shift Register (LFSR) is reset during scrambler
reset. Used only when 8b/10b link coding is enabled.

HDCP Status & Configuration

HDCP Status

Active
Authenticated

Keys loaded

jon:

Authenticated stored Km

HDCP Configuration

1~

Enable Encryption

Authenticate

BOO0O

Copy of HDCP status and controls on HDCP tab.

HDCP Stream Status
Shows HDCP stream status for each stream.
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HDCP Stream Status

Stream # Status Type
0 [ Type 0
1 @ Type 0
2 @ Type 0
3 [ Type 0

SDP Configuration

SDP Configuration

[ split sDp

Enable SDP Splitting.

Generator Operation

Note

Selecting this configuration option does not guarantee that SDP splitting will occur for a given
configuration of the Video and Audio pattern generators. SDP splitting will take place when it makes
sense and required for SDP splitting conditions are met.
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DPCD Tab

DPCD tab is a tool for monitoring and editing the DPCD registers of the connected DisplayPort or

DisplayPort Alt Mode Sink.

UCD Console - UCD-400 [1750C250): DisplayPort Source and Sink - ] x
File Tools Help
DPRX DPTX  Eventlog
Link Pattern Generator Playback Audio Generator HDCP EDID DPCD FEC Sink DUT Testing
Load Save Report
Address : 0x [2200 + Number of Bytes: 0x
# | | Extended Receiver Capability
00 01 02 03 04 05 06 07 08 09 OA OB OC OD OE OF MAX_L ANE_COUNT [RO)]
002200 14 le(e4) 51 01 00 01 80 00 00 06 00 00 00 80 0O e I = s
s ENHANCED_FRAME_CAP = 1
002210 08 00 00 00 00 00 0O 00 00 0O 00 0O 00 00 00 00 = =
TPS3_SUPPORTED = 1
002220 00 00 00 00 00 OO0 0O 00 00 00 00 OO 00 00 00 00 POST_LT_ADJ_REQ_SUPPORTED = 1
002230 00 00 00 00 00 00 00 00 00 00 OO0 0O 00 00 00 00
002240 00 00 00 00 00 00 0O 00 00 00 00 0O 00 00 00 00
002250 00 00 00 00 00 00 00 00 00 00 OO0 0O 00 00 00 00
v
Set Reference Refresh Write Changes
Address : 0x Mumber of Bytes: 0
~I- -
00 01 02 03 04 05 06 07 08 09 OA OB OC OD OE OF B:hé:ugga\:{-?usugr
000100 1c (8 00 0z Oa 0= Oa 00 01 00 00 0O 00 00 00 0O O O LT = 4 [Four lnes Lanes 0, 1, 2, and 3)
000110 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 POST_LT_AD)_REQ_GRANTED =0
ENHANCED_FRAME_EN = 1
000120 3b 00 00 00 00O OO OO OO OO 0O OO0 OO OO 0O 0O 00
NOTE: Decoded as MAIN_LINK_CHANNEL_CODING_SET = 8b/10b
000130 00 00 00 00 00 00 00 00 00 00 OO0 0O 00 00 00 00
000140 00 00 00 00 00 00 0O 00 00 00 00 0O 00 00 00 00
000150 00 00 00 00 00 00 00 00 00 00 00 0O 00 00 00 00
v
Set Reference Refresh Write Changes
HPD
0 asserted
B online

The DPCD Decoder panels on the right show the interpretation of the DPCD byte selected on the
monitoring windows. The selected byte is shown with a green background.

Save: Select DPCD content to the PC (please see below)

Load: Retrieve previously saved DPCD data (please see below)

Report: Save parsed content of selected DPCD register ranges as HTML file
Refresh: Reread the data from the DPCD registers to the window in question

Write Changes:

To program the data into the DPCD registetb®fconnectedbink

Set Reference

102

Store currently shown data as a reference for comparison
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When the data is Refreshed from the DPCD registers the changed bytes will be highlighted with blue
color. The fields edited by the user will be highlighted with red color.

Saving and Loading DPCD Content

DPCD data in the selected address areas can be saved as a file in your PC. There arghree alternative
formats listed below. Please select the intended format when saving:

1 Binary DPCD Data File format (*.DPD). This is Unigraf proprietary format. You can also load the
DPCD content stored in this format.

1 Comma Separated Value format (.CSV)
1 HEX Dump (*.HEX) in a human readable text format.

FECTab

Forward Error Correction (FEC) can be enabled if connected sink supports it. For debug purposes,
error injection to Main-link is possible. There is an error type for each standard sink DPCD error
counter.

I uco Console - UCD-400 [1918C307]: DisplayPort Source and Sink - u] *

Eile Took Window Help
DPTX  Eventlog DPRX

Pattern Generator  Audio Generator  EDID  HDCP  FEC  Playback  SinkDUTTesting  Link  DPCD

[ FEC Ensbled Enable FEC  Disable FEC FEC Status Log
Errer Generator
Number of emors to generstefor Lanes: [0 ][0 &0 [El[o
Generate errors of type: | Comected parity 1 enor

Delay between steps (in microseconds): | 100

Sink Emror Counters (DPCD)
Lane#0 lane®1 Lane#2 Lane#3 Sum
Uncorrected block errors 0 0 0 0

Corrected block errors 0 0 0 0

0
0
Bit errors 0 ] 0 0 0
Parity block emrors 0 0 0 0

]

Parity bit errors 0 0 0

[ Enable aggregated errors Update Clear Counters

Debug FEC Sequencing

Send FEC Enable Sequence Send FEC Disable Sequence
Sink FEC Status: Decode Enable Detected
Clear Log
g Assened
Enable FEC UCD will verify if connected sink supports FEC and begins the
handshake for enabling FEC.
Disable FEC UCD will start the FEC disable handshake.

Prefer FEC Enabled If selected, and the connected sink supports FEC, UCD will start tf
FEC Enable Sequence after a successful connection.

Error Generator

Selections will set how many errors will be inserted into one FEC block and to which link symbols.
There are five options:

Uncorrected block 3 symbol errors with 3 error bits together
Corrected block 2 symbol errors witl2 error bits together
Corrected parity 2 parity byte errors wit& error bits together

Corrected block 1 error 1 symbol error withl error bit together

Corrected parity 1 error 1 parity byteerror with1 error bit together
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Note: FEC must be enabled and running before errors can be added.
Link training will reset sink FEC error counters.

Each lane can have its individual error amount.When only one lane is enabled, erors can be injected
to even and odd decoders by using lane #0 and lane #1 counters.

Apply Start error injection
Update Read sink DPCD FEC error counter registers
Clear counters Clear sink DPCD FEC error counter registers

Send FEC Enable Sequenc UCDB4XXwill start adding FEC Enable Sequence in its main link ¢
Send FEC Disable Sequen UCD4XXwill start adding FEC Disable Sequence in its main link

ALPM Tab

Link Status panel shows current ALPM status.
Link Control panel is for enabling ALPM and for setting ALPM state.

Power-off entering offers two modes via radio buttons ML_PHY_SLEEPand ML_PHY_STANDBY.
Additional sequences and PHY hold pattern length, symbols can be set via the combo boxes.

Power-off exiting offers two methods via the AUX-less and AUX_wake radio buttons. Parameters for
each can be set via the widgets in the respective groups.

If the AUX_wake method is selected and AUX_PHY_WAKE_ACKs checked and the sink does not
respond with AUX_PHY_WAKE_ACKthe Errors group AUX_PHY_WAKE_ACkKot received indicator
will be lit.

ML_PHY_LOCK_1 and ML_PHY_LOCK_2times may be set along with their patterns: TPS12 TPS4.
ML_PHY_LOCK_2is available if TPS1 is selected forML_PHY_LOCK 1.
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