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Trademarks
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UCD Console and TSI are trademarks of Unigraf Oy.
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The Adopted Trademarks HDMI, High-Definition Multimedia Interface, the HDMI Logo and HDMI Port
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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.

CE Mark

UCD-400 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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UNIGRAF About This Manual

1. ABOUT THIS MANUAL

Purpose

This guide is User Manual of UCD-4XX test devices, that are USB-connected video interface test units
for use with a PC with Windows® 11, Windows® 10, Windows® or 8 operating system.

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.

o Introduce the HW features of the UCD-4XX units.

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

Product and Software Version

This manual explains features found in UCD Console SoftwareBundle 2.4. Please consult Unigraf for
differences or upgrades of previous versions.

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

Note: This version of the User Manual describes features in UCD Console SW version 2 based on the
functionality in Microsoft Windows operating system.
UCD Console is available also for macOS operating system to be used in iMac and MacBook
computers and for Linux operating system. Detailed description of the macOS and Linux versions
will be added later.

ece uco-ao0 sink

EZH 0P Tx  Ewentlog  Terminal

unk [EEN Audio HDCP  SDP EDID DPCD FEC DSC  Source DUT Testing

Auto Record Snap. Capture Open Full Screen Fit Horizontally Sweam: Q0 1 2 3

11:46.27.965.433.000: 1920 x 1080 @ 50.996 Hz, RGB B bpc, Frame#1060.
MV 6007, NV 32768, HT 2200, VT 1125, HA 1920, VA 1080, HS 192, VS 41, HSW 44, VSW 6.
Live praview frame rate: 16,65 Hz

W

Cable C) HPD I Assert Deassert Puse HPD (600 | Lengthmsec  Short Puse

= 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 text is a warning about a direct risk for the functionality of the device
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U N I G R A F Introduction

2. INTRODUCTION

Product Description

USB-Connected Test Equipment

UCD-4XX devices are high speed, USB 3.0 connected video interface test units. UCD-4XX series
consists of the following models:

° UCD-400 DisplayPort 1.4a analyzer and generator

° UCD-411 DisplayPort 1.4a generator

. UCD-412 HDMI 2.1 generator

° UCD-422 HDMI 2.1 analyzer and generator

o UCD-424 USB-C DisplayPort Alt mode analyzer and generator

UCD Console is common graphical user interface (GUI) for Unigraf’'s UCD test devices. The outlook
and details of UCD Console 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 to TSI documentation found in
additional Unigraf manuals for more details.

Stand-Alone Test Equipment

In stand-alone UCD models the test equipment is built inside a PC and the control interface is a PCI
bus instead of a USB connection. Please find below a list of available units:

° UCD-451 Stand-alone DisplayPort 1.4 Generator
° UCD-452 Stand-alone HDMI 2.1 Generator

UCD-4XX Console User Manual v2 8.



U N I G R A F Introduction

UCD-400 and UCD-411

Product Features
° UCD-400: Reference Sink, Source, and Branch for verifying DP connected devices
o UCD-411: Reference Source for verifying DP connected sinks
° DisplayPort 1.4a compliant with HBR3 support
° High resolution video and audio capture up to 8K 30 Hz, 4K/ UHD 120 Hz
° Compatible with HDCP versions 1.3 and 2.3
o 2 GB on-board high-speed video 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, an internal pattern generator, a control
stage with on-board frame buffer 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.

Internal
Pattern
Generator
Host PC
USB 3.0
Control & Interface +—

Delivery Content
Product shipment contains:

o 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

o Micro-USB type B compatible cable for FW programming

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

USB Type-C Interface

UCD-400 delivery package includes a “C to DP Bi-directional Cable” to enable testing of Sink or
Source devices with USB-C interface.

UCD-4XX Console User Manual v2 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

IUSB TDP in l DP out

DP Rx DP Tx

DPin DisplayPort™ 1.4a compliant input from the upstream Source
(UCD-411 Not available)
DP out DisplayPort™ 1.4a compliant output to the downstream Sink
Power in +12 Vdc Power Supply Input
Power On/Off Rocker power switch
uSB USB 3.0 connection to the host PC
Programmer USB interface for configuring the device FW (behind a cover)
Ethernet Ethernet interface for updating the device FW (behind 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.

UCD-4XX Console User Manual v2 10.



U N I G R A F Introduction

UCD-412 and UCD-422

° UCD-422: Reference Sink and Source for verifying HDMI connected devices
o UCD-412: Reference Source for verifying HDMI connected sinks
° HDMI 2.1 compatible. Supports FRL and TMDS signaling

° Supports HDMI video and audio up to 10K@30 Hz, 8K@60 Hz (YCbCr 4:2:0),
4K@120 Hz (YCDbCr 4:2:0)

° Supports Display Stream Compression (DSC), and Enhanced Audio Return Channel (eARC)
° Compatible with HDCP versions 1.4 and 2.3

o 2 GB on-board high-speed video buffer

o High speed USB 3.0 host PC interface

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

Functional Description

UCD-422 units consist of a multimedia signal input stage, an internal pattern generator, a control
stage with on-board frame buffer 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.

Please find below logical diagram of UCD-422 unit

Internal
HDMI 2.1 HDMI In / Qut Pattern

Generator

Host PC

Control & Interface

Delivery Content
Product shipment contains:
o The UCD-422 or UCD-412 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
o HDMI 2.1 grade HDMI cable
° Micro-USB type B compatible cable needed for FW programming
° Ethernet cable needed for FW programming

UCD-4XX Console User Manual v2 11.
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Connections
The image below indicates the connections in UCD-422 unit and their description.

Power
On/Off
oS0 00O OIONOSIOIONOSOSOTS
0000 OSOIOIOSIOIONOOSOS
LE N N N N N N NNNENNHNMN,]
_’ oS00 O0OOOOIOIOIONOSRDON
. oS00SS OPOSIOIONOSOSONS
Power in X xxxx
LE N N N N N NNNNENNHNHN)] Ethemet
*® (NN NN NN NN NN NN N ®
: eececcscescccose : el
Programmer
UCD-422
I aaSSSSSS——
UNIGRAF
e HOMIRx  HDMI Tx
HOMI | HOMI
IUSB in l out
Name Description
HDMI in HDMI 2.1 compliant input from the upstream Source
HDMI out HDMI 2.1 compliant output to the downstream Sink
Power in +12 Vdc Power Supply Input
Power On/Off Rocker power switch
uSB USB 3.0 connection to the host PC
Programmer USB interface used in device FW update (behind a cover)
Ethernet Ethernet interface used in device FW update (behind a cover)
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.

UCD-4XX Console User Manual v2 12.
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UCD-424

° Reference Sink, Source, and Branch for verifying DisplayPort™ Alt Mode over USB-C
° USB-C v1.3 input and output with Power Delivery 3.0

. Supports DisplayPort video and audio up to 8K 30 Hz, 4K/ UHD 120 Hz with HBR3 max bit rate
capability

o Supports MST (4 streams), 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 buffer

o High speed USB 3.0 host PC interface

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

Functional Description

UCD-424 units consist of a multimedia signal input stage, an internal pattern generator, a control
stage with on-board frame buffer 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
USB-C P DP Alt Mode
DP Tx Power Internal
Delivery Pattern Generator
Host PC
On-board
¥ Patla Frame Grabber ———
USB-C ultiplexer
DP Rx p
e Control &
Delivery Interface
USB 3.0

Delivery Content
Product shipment contains:
o 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
o USB-C to USB-C USB 3.2 Gen2 e-marked cable
° USB-C to DP Bi-directional Cable for testing DP sinks or sources

UCD-4XX Console User Manual v2 13.
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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
Py el i e Etremet
- 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
USB-C DP Tx USB-C connection with DisplayPort™ 1.4a Alt Mode upstream
Source capability
USB-C DP Rx USB-C connection with DisplayPort™ 1.4a Alt Mode downstream
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 (behind a
cover) (Not used by default)
Ethernet Optional Ethernet interface for updating the device FW (behind a
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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UCD-451

UCD-451 is a stand-alone DisplayPort interface test unit with full featured Generator functionality.
UCD-451 contains a built-in PC, a DisplayPort reference source, and a software for configuring the
test interface and running tests.

UCD-451 is designed to specially facilitate Dolby Vision™ testing in DisplayPort interface.

Product Features
° DisplayPort 1.4 Test EqQuipment
° 8K Dolby Vision™ Test Tool
° Extended video memory up to 32 GBytes
o Embedded Windows PC
o HDCP 2.2 /2.3 and HDCP 1.3 support

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

Functional Description

Part of the DDR memory in the PC motherboard is locked and reserved for storing the playback
content. During playback, content is first loaded from hard disk (HDD) to the RAM memory of the PC
(DDR). Video frames are then sequentially transferred from PC RAM to pattern generator’s internal
playback memory via PCle bus. Pattern Generator firmware triggers a PCle transfer to request
content when needed.

Please find below logical diagram of UCD-451 unit.

DisplayPort

Internal
Pattern Generator

Control &
Interface

UCD-4XX Console User Manual v2 15.



U N I G R A F Introduction

UCD-452

UCD-452 is a stand-alone HDMI interface test unit with full featured Generator functionality. UCD-452
contains a built-in PC, a HDMI reference source, and a software for configuring the test interface and
running tests.

UCD-451 is designed to specially facilitate Dolby Vision™ testing in HDMI interface.

Product Features

o HDMI 2.1 Test Equipment (FRL/TMDS)

° 8K Dolby Vision™ Test Tool

° Extended video memory up to 32 GBytes
o Embedded Windows PC

o HDCP 2.2/ 2.3 and HDCP 1.4 support

Note:

Due to HW limitations, only 2 GBytes of video memory can be used with uncompressed deep color
video at 3840x2160 p144 video timing. This allows for playing sequences containing up to 40 frames.

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

Functional Description

Part of the DDR memory in the PC motherboard is locked and reserved for storing the playback
content. During playback, content is first loaded from hard disk (HDD) to the RAM memory of the PC
(DDR). Video frames are then sequentially transferred from PC RAM to pattern generator’s internal
playback memory via PCle bus. Pattern Generator firmware triggers a PCle transfer to request
content when needed.

Please find below logical diagram of UCD-452 unit.

Internal
Pattern Generator

Control &

Interface
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U N I G R A F Introduction

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 expressed Precautions and
Warnings.

o 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.

° It is 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.

° 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.

o It is forbidden to open the housing of the UCD device without a written permission from Unigraf.
Failure to comply with this rule will void the warranty of the unit.

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

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

° 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.

° 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.

UCD-4XX Console User Manual v2 17.



U N I G R A F Installation

3. INSTALLATION

Installation Package

The UCD software installation package can be obtained from Unigraf download page at
https://www.unigraf.fi/downloads/

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

° Windows drivers (installed during set up)

° UCD Console software (installed during set up)

o License Manager (installed during set up)

o Device configuration utility (installed during set up)

° DSC compression tools (installed during set up)

. DSC Content library (optionally installed during set up)

o Packet Editor (installed during set up)

o 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 PC.

Note:

System administrator's privileges are required for performing the installation.

Software Installation

P Start the installation by running application SoftwareBundle_X.X.XXXX

Once the installer has started, a welcome page is displayed. The welcome page shows the software
package release version.

The user is also asked to confirm

Creating a desktop shortcut

Installation of Visual C++ redistributable (needs to be present in Windows)
Installation of Unigraf USB drivers

Installation of DSC Content library

Note:

The size of the DSC Content Library Generator with supporting files is 2.6 Gbytes

P Next dialog confirms the selections made. If you are ready, click Install to start the installation.

P Click Finish to exit the installation dialog.

Firmware Installation

Along with the change to UCD Console version 2, Unigraf is restructuring the software (SW) builds
and releases. For the time being we are releasing firmware (FW) packages separately from SW for
UCD product families. This means that SW installation does not automatically install the new FW
package.

After software installation is completed, please download the FirmwarePackage_X.X.XXXX also
available on Unigraf download page https://www.unigraf.fi/downloads/ and run the included
application.

New firmware files will automatically be copied to the correct location in the PC. Please follow
instructions in Firmware Update Procedure below to update firmware in the UCD device.
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Firmware Update Procedure

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 earlier than 1.8.52 (Pls see Help > About) do not support the procedure
described here. Please follow 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-400 device, please perform the
following steps:

P Connect the UCD unit to a power supply and connect the USB cable.
P> Open UCD Console. Select Tools > Open Config Utility update.

The first page of the utility indicates the firmware component versions present in the package. Please
click Next.

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

Updated Modules

The tool lists the FW components available in the UCD device, the currently programmed FW version,
and the FW installed in the PC for programming.

UCD Config X
UCD Config
Review the update operations to perform.

Operations selected:

Update device firmware:

MEMNS00 F.0.1.33/N.2.3.7 -> F.0.133.0/N.23.15.0
/’VPDRX 0.10.4 -> 0.10.6 ¥ FWavailable for
FW component POTX 0.10.4 -> 0.10.6 programming

Change device configuration:

FW currently
programmed in UCD

Mo role changing operations selected.

< Back Cancel

P Click Start to start programming.

Power Cycle

When re-initiating the firmware of a UCD device the whole process cannot be done during one
session. Therefore, on certain point, user needs to power cycle the device (switch off power from
UCD device > wait for 10 seconds > re-apply power to UCD device).

P Click OK button on the dialog.

Note:

The procedure may take several minutes depending on the speed of the USB connection of the host
PC.
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Recovering Failures in FW Procedure

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

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

Licensing

Installation

The features of UCD Console GUI 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. Each License Key is
tied to one Seed Number. License Keys can be freely used in any number of PCs

License keys are managed with UCD License Manager. License manager can be found in the Tools
menu of UCD Console 2.

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 Rescan... button 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

Instal

1 Link Training Tunable PHY Repeaters
2 DSC Encoder for DP Souece
3 DSC Decoder for DP Sink

4 DPLL CTS 1.4 for testing Branch DUT

DP LL CTS 1.4 for testing Sink DUT

DP LL CTS 1.4 for testing Source DUT

PR

Type-C DisplayPort Source

@

Type-C DisplayPort Sink

°

DP HDCP 2.3 CTS for testing Sink DUT

0 DP HDCP 2.3 CTS for testing Source DUT
11 HOCP 2.3 Support

12 TSI Electrical Test Software Set

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 the 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 that the
seed number on the license key sticker matches the seed number displayed in UCD License
Manager.
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Please 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 notice, 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.

Remove Selected will uninstall selected licenses. To uninstall a license, click on the license and then
click the Remove Selected button.

Export will allow installed licenses for the currently selected device to be saved into an INI file for
backup and distribution to other PCs. To export license(s), click on the license(s) and then click the
Export button. Please notice that licenses from multiple devices can be exported into the same INI
file.

Import will install licenses from an INI file for the currently selected device.
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UCD Console

UCD Console Version 2 is the 2™ generation graphical user interface (GUI) for UCD family test
equipment for desktop use. UCD Console provides the user access to all features of the unit.
UCD Console also includes powerful debugging and analysis tools enabling the user to monitor the
status of the display interfaces and assist in the 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.

Note:

This version of the User Manual describes features in UCD Console 2 based on the functionality in
Microsoft Windows operating system.

UCD Console 2 will be available also for macOS operating system to be used in iMac and MacBook
computers and for Linux operating system. Detailed description of the macOS and Linux versions
will be added later.

Device Selection

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

Once UCD Console GUI is launched, the dialog provides a list of Unigraf UCD devices connected in
the PC. Please select the target device by clicking on the appropriate button. If your device cannot

be found in the list, please confirm the power and USB connection to the device and click the Rescan
... button.

I ucp Console - a X
File Tools Help
Devices:

UCD-424 [1950C336]: USB-C 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 PR e [SPPSE o PRSI bl Birmsiiar

UCD-4XX Console User Manual v2 23.



U N I G R A F Installation

Options

Options can be found in Tools > Options.

Optians X

Options  Debug
Capturing
Image File Format PPM ~

Audio File Format WAV w

Folders

Directory to save images and audio

C:fUsers/lab tester/Pictures

DsC

DSC temp folder

[eatempipsc |

DSC test content folder

[p2rworkiB/DSC_TMP |

Automatically create missing ohjects

Keep auto-created DSC content files

Misc Options DPCD Decoder flags

[ Apply color conversion to saved images

O Bypass 4:2:ix -> 4:4:4 conversions [ DETAILED_CAP INFO_AVAILABLE

[J Disable firmware version check

Test Date Print Options

Print Date

Cencel

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

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 and
DSC conversion tools are stored.

Automatically create When selected, compliance test tool During execution of DSC

missing content Compliance Tests, the tool automatically creates the DSC
compressed content used for testing the DUT.

Keep auto-created By default, the DSC compressed content is deleted after use. If

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.
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Misc. options
Apply color conversions When saving captured frames, the Color Mode selected in Video tab
to saved images: will be applied also to saved images.
Bypass 4:2:x —> 4:4:4 4:2:2 and 4:2:0 images are previewed and stored as received, without
conversions: pixel doubling.

Disable firmware version UCD Console lets the user operate a non-matching Software /
check: Firmware combination. NOT RECOMMENDED.

DPCD Decoder flags
Parameters for DPCD decoder in parsing AUX Channel transaction is DPCD Editor and Event Log.

DETAILED_CAP_INFO_AVAILABLE: Information about DFP capability field in Sink DPCD

register.
DUT Testing Options
Configure DUT Testing reports.
Include time info in Report logs: Include system date and time in the beginning of each

event line in created reports.
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Detaching and Cloning Tabs

Most of the UCD Console tabs can be detached into a separate window for monitoring and controlling
separate features simultaneously. To detach a tab Right-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.

Installation

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

HOMIRX | HOMITX
HOCP Wéeo  Audo | EDID  InfoFrames Source UTTestng
= Snzp Full Sareen | [] stretch

Capture Open

Video

:580.450.000: 7680 X 4320  29.395000 Hz, RGB 8 bt, Frame:#130.
MV D, NV 0, HT 5000, VT 4400, HA 7680, VA 4320, HS 768, V5 64, HSW 176, VSW 20,
Live previen fame rate: L31023Hz.
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U N I G R A F Analyzer Operation

4. ANALYZER OPERATION

When used as an Analyzer, the UCD device acts as DisplayPort, HDMI or USB-C DisplayPort Alt Mode
Sink or Receiver device.

Analyzer functionality related controls and dialogs can be used by selecting DP RX or HDMI RX tabs.

Please note that in most UCD-400 Series units, Generator functionality is available simultaneously
with Analyzer. Please find 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 six standard tabs:

° Video preview and saving (Video)

o Audio monitoring and saving (Audio)

o EDID editor (EDID)

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

° Event Log

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

UCD-400 and UCD-424:

DP and USB-C DP Alt Mode Reference Sink

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

o SDP sent by the Source device (SDP)

o Status and capabilities of the DSC feature (DSC)

o Forward Error Correction (FEC)

UCD-422: HDMI Reference Sink
o Status information and control of the upstream link (Link)

o Received InfoFrame packets (InfoFrame).

UCD-424: USB-C Reference Sink
o 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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Standard Tabs

Video Tab

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

UCD Console - UCD-400 [1756C250}: DisplayPort Source and Sink - O ®
File Tools Window Help

DPRX  DPTX  Eventlog

Link HDCP  Videe  Audio EDID DPCD  SDP DsC FEC Source DUT Testing

Auto ~ Record Snap Capture Open Full Sereen | [ Fit Horizontally Strearm: ® 0 O1 O 2 O3 | Disable Preview

14:55.14,136.434.000: 3840 x 2160 @ 59.997 Hz, RGB 8 bpe, Frame#100.
MY 24029, NV 32768, HT 4400, VT 2250, HA 3840, ViA 2160, HS 384, VS 82, HSW 88, VSW 10.
Live preview frame rate: 5.22 Hz

HPD

Cable T3 HPD 3 Assert Deassert Pulse HPD Length, msec | Short Pulse

B cnline

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

Current Stream (UCD-400, UCD-424)

stream: @0 O 1 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.

HENNTT 2 IS 2 I 0O IEEmmsmeST 0O IDEmmmmmee 0 SSEmmm——m—m0

13:49.37.983.700.000: 4096 x 2160 @ 59.997 Hz, YCbCrd:2:2 8 bpc (Colorimetry: ITU-R BT.601), Frame#3827.
MV 24029, NV 32768, HT 4400, VT 2250, HA 4096, VA 2160, HS 216, V5 82, HSW 28, V5W 10,
Live preview frame rate: 4.87 Hz.

First row: Color mode, color depth, frame counter.

Second row: Mvid, Nvid, Horiz Total, Vert Total, Horiz Active, Vert Active, Horiz Start,
Vert Start, Hor Sync Width, Vert Sync Width.

Third row: Live preview frame rate.

Note: 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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Color Mode for preview

[vcber sMPTE 170 ->RGE ~ |

No Conversion: The captured color components are interpreted as R, G and B
respectively. No color conversion will be done.

Auto: The color mode is selected based on the information in the MSA.
If there is no color information available, “No Conversion” is used.

YCbCr (ITU-709) - > RGB:  The captured data components are interpreted as Y, Cb, and Cr
respectively. Color conversion to RGB is done based on ITU-709
standard.

SMPTE 170M - > RGB: The captured data components are interpreted as Y, U, and V
respectively. Color conversion to RGB is done based on SMPTE
170M standard.

SMPTE ITU-601 - > RGB:  The captured data components are interpreted as Y, U, and V
respectively. Color conversion to RGB is done based on ITU-601
standard.

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.

Record 7 X
Mumber of Frames to record [ Buffered
Cancel
Capadty of the buffer; 36 frames
Buffered When checked, all input frames are captured non-drop until the on-

board frame buffer will be full.

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

Capacity of the buffer Capacity of the on board frame buffer with the selected video mode.
Note: Please note that buffered mode cannot be used when Audio preview is enabled.
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.
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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 [1845C291]: DisplayPort Scurce and Sink - [m] X
File Tools Window Help

DPRX  DPTX Eventlog

Link  Video Audio HDCP SDP EDID DPCD FEC DsC Source DUT Testing

Auto Record Snap Capture Open Full Screen | [ Fit Horizontally Stream: @0 O 1 O2 O3 | Disable Preview

Video ~ UCD_snap_16-51.00005 [ UCD_snap_16-50.59271 1]

13:50.59.974.698.000: 4096 x 2160 @ 39.997 Hz, YChCr4:2:2 8 bpc (Colorimetry: [TU-R BT.601) Frame#4226 (1554x1363) RGB(016,015,239) 0x 100FEF YChCr(41, 240, 110)

HPD

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

W 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:

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

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

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

° 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

° Fit Window
° Zoom 25%, 50%, 100%, 200%, and 500%
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Save Frame

Analyzer Operation

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 Save as.... The format and storage location can be selected in the

opening dialog. The avai

lable 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.

Buffered Capture (video
Capture of video, audio,

, audio)
and metadata in a file for later analysis.

Buffered Capture

Amount of frames:

Data chart

Events: [ ] HPD [ AUX SDP

Status: Capture stopped.

(blue: frames, green: events, red: audio)

S Oven .. Mwmsa .| O LinkPattern | .. [ AUX_BW
Open storage folder| Start

Data Chart indicates the approximate order of captured items with colored stripes (blue: video frames,
green: events, red: audio data.

Amount of frames

The number of video frames captured.

Events

Please refer to chapter Event Log for details of the captured events

Open storage folder

Data save folder is defined in menu Tools > Options. Captured video,
audio and data is saved in a subfolder of this folder. The name of the
subfolder is “buffered_capture_yyyymmdd_hhmmss” (e.g.,
buffered_capture_20210301_130532).

Note: Video Preview needs to

be disabled to use Buffered Capture functionality.
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Previewing DSC Decompressed Stream (UCD-400, UCD-424)

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

UCD Console - UCD-400 [1845C291}: DisplayPort Source and Sink - 0o x

File Tools Window Help
DPRX | DPTX Eventlog

Link Video Audic HDCP SDP EDID DPCD FEC DSC  Source DUT Testing

Strea: ®@ 0 O 1 O2 O3 | Disable Preview

Aute v | Record Snap Capture Open Full Screen | [] Fit Horizontally

Video  UCD_snap_16-45.10750

DSC RAW Data

Click Suap button to decompress and pr

iz, DSC 8 bpc, Frame®3154.
HA 4096, VA 2160, HS 216, VS 82, HSW 88, VSW 10.

Live preview frame rate: 14.47 Hz

HFD

Cable 50 HPD 0| Assert Deassert Pulse HPD | |500 | 7| Length msec | Short Pulse

B online

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

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.

UCD Console - UCD-400 [1845C291): DisplayPort Source and Sink - a X
file Tools Window Help
DPRX  DPTX Eventlog
Lik Video Audio HDCP SDP EDID DPCD FEC DSC  SourceDUTTesting
Aut Record Snap apture Open Full Screen | [] Fit Horizontally Stream: @ 0 O1 O2 O3 [ Disable Preview |

Video  UCD_snap_16-45.10790 3

slice_width
chunk_size
initial_xmit_delay
initial_dec_delay
initial_scale_value
scale_increment_interval

scale_decrement_interval = 14
first_line_bpg_offset =15
nfl_bpg_offset =57
slice_bpg_offset =2
initial_offset 614
final offset v
13:45.52.585.341.000; 4096 x 2160 @ 59.997 Hz, DSC 8 bpc Frame#914 (3919x25) RGB(142,165,215) OxBEASDT
HPD
Cable EE) HPD () | Assert Deassert Pulse HPD | [500 3| Length, msec | ShortPulse
W online
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Audio Tab

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.

The audio signal format is shown in three ways

Analyzer Operation

UCD Console - UCD-400 [1750C230]): DisplayPort Source and Sink - [m]

Ele Took Window Help

DPRX  DPTX  Eventlog

lik HDCP Video Audio EDID DPCD  SDP  DSC FEC  SourceDUTTesting
Spectrum: |60dB | | Record (me) Refresh | | No audio playback v Stream: @0 O1 02 O3
‘o tvt vt vt vt vt vt vt vt vt v v v v v v vt v v v v

A A A & A A _A_A_A_A_A_A_A_& _A_A_A_A_A_A_A_A&
W W v Vv vV VvV VvV VvV VvV VvV VvV VvV Vv VvV Vv VvV Vv Vv Vv Vv Vv Vv W

b & A& A& A& A& A A A _&A & _&_& _& _& & &
w v v VvV Vv Vv VvV VvV Vv Vv Vv Vv Vv VvV Vv Vv Vv Vv Vv Vv Vv Vv Ww

A& A & A A _ A _A _A_A_A_A _A_A_A_A _A_A_A_A_A& A&
w W v Vv vV Vv VvV VvV VvV VvV WV VvV Vv VvV Vv Vv Vv Vv Vv Vv Vv Vv W

A& & & A _ & _A_A_A_A_A_A_A_&_A_A_A_A_A_A_A_A&
W W v Vv vV VvV VvV VvV VvV VvV VvV VvV Vv VvV Vv VvV Vv Vv Vv Vv Vv Vv W

b & A& A& A& A& A A A _&A & _&_& _& _& & &
w v v VvV Vv Vv VvV VvV Vv Vv Vv Vv Vv VvV Vv Vv Vv Vv Vv Vv Vv Vv Ww

A& A & A A _ A _A _A_A_A_A _A_A_A_A _A_A_A_A_A& A&
w W v Vv vV Vv VvV VvV VvV VvV WV VvV Vv VvV Vv Vv Vv Vv Vv Vv Vv Vv W

‘o tvitvitr ity trtvitviv it vt vt vt vt v et e e et et e

50 Hz
8 channels: 44100 Hz: 16 bits Frame#133 (lost frames 0)
HPD

Cable T30 HPD 3 Assert Deassert Pulse HPD 500 |5 | Length, msec | Short Pulse

W online

° The ‘oscilloscope’ panel displays the waveforms of the received audio channels.

° 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 between ‘Linear’ to 100 dB.

o 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 relation between 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
‘oscilloscope’ panel will seem static. Signal capture can be verified by ensuring that Frame # below

the panels is increasing.
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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.

UCD Console - UCD-400 [1324C312]: DisplayPort Source and Sink - O X

File Tools Help
DP RX DPTX Eventlog

Link HDCP Video Audio EDID DPCD SDP FEC Source DUT Testing

Spectrum: (608 | | Record (ms) Reffesh  |Default audio playback device -
A A A A A A A A A A A A A AA AL AAMLAMALAALA

Note:

Please note that the audio capabilities of the audio playback device of the PC are not automatically
reflected in the audio capabilities description in UCD-400 EDID. Since UCD-400 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-400 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 e

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 {(ost frames 0)

This field (in the bottom of the dialog) indicates detected audio mode in the input stream and the
number of audN/Aio packets captured.
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EDID Tab

EDID Tab provides tools for accessing the EDID and Display ID of the UCD Sink presented to the

Upstream Source Device. There are three basic functions:

° Load and save EDID data files in the host PC
° Edit the EDID contents either in EDID Editor or in hex format
° Program and read the contents of the EDID memory for up to 4 virtual ports

Analyzer Operation

Eile Tools Window Help
DP RX DP TX Event Log

Link HDCP Video Audio EDID DPCD

UCD Console - UCD-400 [1750C250]: DisplayPert Seurce and Sink

SDP

DsC FEC Source DUT Testing

Add ltem |* Remove ltem | Filter

Virtus! channel O show Read Only ] Recurse

Name
~ VESA
Vendor & Preduct ID
EDID Structure Versien and Revisien Numbers
Basic Display Parameters / Features
Color Characteristics
Established Timings |
Established Timings Il
Manufacturer's Timings
Standard Timings: |dentification
Preferred Timing Block
18 byte descriptor 2
18 byte descriptor 3
18 byte descriptor 4
v (A
Infa
Data block collection
Detailed Timings

Read from TE| | Writeto TE

HPD

Cable 0 HPD 3 Assert Deassert

W online

Pulse HPD

6 Tpe

0 Header

- Week of Year Manufactured

Name Value

1  Extension Block Count N

2 Checksum

5 IDManufacturer Name UFG
4 D Product Code 0x4036

1D Serial Number 6181566

Week of Year Manufactured

52

~

000000
000010
000020
000030
000040
000050
000060
000070
000080

000080

00 01 02 03 04 05 06 07 08 09 Oh OB OC OD QOE OF

00) (££5)(£5) (£0) (£2) (£2) (£2) (00) (59) (c7) (3€) (2T) (p=) (52) (52 @

(52)(5<)(00)

(32)(18)(01) ([@9)(=3) 3d)(23) (78) (32) (52) (1) (22) (57) (25) =2) (28)
(2550 59 29 (=5 (20 (1) (2 (6T @0 B0 0 B 0 a9
[o3)(00)(25) [@0) (a1) (o) (24) (@g) (09) (2g) (£0) (78) (3=) (80) (30) (20)
(35)(00)(55) (59)(21) [@0) (09) (1a) (5€) (5<) (00) (28) (20) (20) (z) (50)
(39)(20)(35) (@0) (51) (58) (21) (o) (00) (12) (o) (0a) (o) (£d) (00) (38)
(ab)(1¢)(26)(3¢€) (00) (@) (20) (20) (29) (29) (z0) (20) (oo) (0g) (00) (£
(00)(55)(23) (24)(22) (34) (39) (39) (29) (24) (50) (31) (o) (20) (01) (52)

02 03 12 71 83 4f 00 00 2% O0f 7f 07 15 06 55 3d

1f cO 00 OO0 00 OC 00 00 00 0C 00 0C 00 0O 00 00

[ HEX Edit Mode

500

Length, msec | Short Pulse

Apply

Save As... Load...

EDID Files

With Load... and Save as... a hex EDID file can be read and written from the PC. Please note that
the program does not alter the contents of the EDID file or verify its integrity during load and save

operation.

Note: Four blocks (512 bytes) of EDID code are read. If the device is not supporting all four blocks, the non-

supported area is replaced with blanks.

EDID Editor

Please see the description of the EDID editor in Chapter EDID Editor later in this document.
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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.

UCD Console - UCD-400 [1750C250]: DisplayPort Source and Sink - [=] x
File Tools Window Help
DPRX DPTX Eventlog
Link Video Audic SDP HDCP  EDID DPCD FEC DSC  Source DUT Testing
HDCP1.3 HDCP23
Status Configuration Status. Configuration
[ Active HDCP Capable [ Active HDCP Capable
0 Authenticated Keys [ Authenticated
[ Declared as HDCP capable [ Declared as HDCP capable
[0 Keys loaded [0 Keys loaded
HPD
Cable (0 HPD Assert Deasser it Pulse HPD Length, msec | Short Pulse
W online
Status
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 HDCP  The UCD unit recognizes HDCP handshake messages.

capable:

Keys loaded: The HDCP keys are loaded to the UCD unit.
Configuration

HDCP Capable: To disable HDCP, uncheck the box.

Keys

Select between Production or Facsimile HDCP keys. To remove the keys, select None.

HDCP 1.3 vs. HDCP 2.3
UCD-400 devices support by default both HDCP 1.3 and HDCP 2.3 standard.
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Source DUT Testing Tab

Please refer to Appendix E later in this document for description of the tests available.

UCD Console - UCD-400 [1750C250]: DisplayPort Source and Sink - o x
File Tools Window Help

DPRX  DPTX  Eventlog
Link HDCP Video Audie EDID DPCD SDP DSC  FEC  Source DUTTesting

Alltests  Audio Test CRC Video Tests  DP14LLCTS HDCP 2.3 CTS 1A HDCP 2.3 CTS 1B HDCP23CTS3A  HDCP23CTS3B Link Config Tests  Pixel Level 4 ¥

MName Pass  Fail Skip  Runs  Laststatus %
v [ Audio Test
[] Validate audio signal frequency and glitch-free audio reproduction 0 0 0 0
~ [ CRE Video Tests
[] CRC based single reference frame video test 0 0 0 0
[] CRC based single frame video stability test 0 0 ] 0
[] CRC based sequence of reference frames video test 0 0 0 0
[] CRC based continuous sequence of reference frames video test 0 0 0 0
v [JDP14LLCTS
[] 42.1.1 Source DUT Retry on No-Reply During AUX Read after HPD Plug Event (3200us) 0 0 0 0
[] 4.2.1.2 Source Retry on Invalid Reply During AUX Read after HPD Plug Event 0 0 0 0
[] 4.2.1.3 Source Device HPD Event Pulse Length Test 0 0 0 0
[ 4.2.1.4 Source Device IRQ_HPD Pulse Length Test 0 0 0 0
[] 4215 Source Device Inactive HPD / Inactive AUX Test 0 0 0 0
[] 4221 DPCD Receiver Czpability and EDID Read upon HPD Plug Event 0 0 0 0
[T 42.2.2 DPCD Receiver Caability Read unon HPD Plua Event 0 0 0 0 2

Run Selected [ Selectall  Invert selection | Canfigure | | Import Export | [J Stop on Failure  Repeats: Delay time, sec Save Report | Clear Al

HPD

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

B online

Select the tests for execution by clicking the corresponding row.

Run Selected: Click to start selected tests. By clicking Abort the sequence is stopped.

Select all: Select all tests in the selected tab.

Invert selection:  Invert selection of tests selected. Hint: To clear all selections, click Select all
and then Invert selection.

Configure: Clicking opens a dialog for defining the test parameters for the selected test
set. Please refer to Test Parameters below for details.

Import: Load saved test parameter files (*.td or *.json).

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
applications, please use *.json files.

Stop on Failure:  Stops execution of the selected tests if one of the tests falil

Repeats: Repeat the selected test several times

Delay time: Delay in seconds between individual tests.

At the completion of each test the result of the test is indicated in the matrix on the right hand side of
the test panel. For each test the matrix lists the number of occurrences of each result and the number
of tries performed.

Save Report: Click to generate a report file in HTML format for sharing the results with other
parties for viewing without UCD Console.

Clear Log: Clear the test log and the results matrix
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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.

° Export parameters in Sink DUT Testing tab to a *.td file for later use in UCD Console or with TSI
scripting or sharing.

o Export parameters in Sink DUT Testing tab to a *.json file for later use in UCD Console or with
Python applications or sharing.

° Save parameters in Configure dialog as Presets to be later used in Console. Please find a
description below.

Presets

In all Configure dialogs the selected parameters can be saved as Presets. Please click Presets... to
save or recall a configuration.

CC high voltage limit for 3.04, in mV

Save

Load 4

Remove L4

Open Folder
Reload
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DP and DP Alt Mode Reference Sink

Role: Product:
DP Reference Sink (DP RX) UCD-400
USB-C DP Alt Mode Reference Sink (DP RX) UCD-424

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

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

o SDP sent by the Source device (SDP)

° Forward Error Correction (FEC)

Link Tab

Link tab contains four panels: Cable / HPD, Link Status, Link Capabilities HDCP Status and
Configuration, Video Status and HPD.

UCD Console - UCD-400 [1750C250]: DisplayPort Source and Sink — O X
Eile Tools Window Help

DPRX DPTX  Eventlog

Link  HDCP  Video Audic EDID DPCD SDP DSC  FEC  Source DUT Testing

Link Status Link Capabilities HDCP Status

Lanes (count = 4); 0 1 2 3 Mex Lanes HDCP 1% 2X

CRISLIEQ O m s o O3 oF! Active s

VS/PE (level) Y0 10 10 10 Authenticated s f |

Error count (click to cleark: 0000 0000 0000 0000 Max Bitrate, Gbps Declared as HDCP capable 20 21

LA == O 182 [/} O s40 Keys loaded s o |
O 675 ® 210 iqurati

Bit rate: 81Gbps  Linkmode: 8b/10b HDCP Configuration

Framing mode: Enhanced  Scrambling: Enabled [ Force Cable Status to Plugged 1X 2%

MSTmode:  Disabled  SSCstatus:  Disabled Enable Fast LT HDCP Capable

DSCstatus:  Disabled  FECstatus:  Disabled
. = ot U CImsT [ Fec (ebriob) B Tps4 B4 TS3 [ DSC (2b/10k)

Link Training Result Scrambler reset

Lanes (count = 4): o 12 3 ® FFFFh (O] O FFFFR (DR ASSR) O Custom O fiFf -

CRISL/EQ OO O 000 T

VS/RE (level) w1 1 1 HPD pulse on Apply Apply

e — VP Teble

Bitrste:  2.16 Gbps [eDP] Linkmode: 8b/10b Port# SID Req.PBN Alloc.PEN First slot Slot num

Stream Info

Framerste HTotal HStart HActive HSync VTotsl VStart VActive VSync cEF BoC cRC MVID/NVID DSC CRC

50997 4400 384 3340 88(-) 2250 82 2160 10(-) RGB/legacyRGBmode 8  C5052FESSF4D  00SDDD/O0S000 NAA

HPD

Cable B0 HPD 0 | Assert Deassert | | Pulse HED Length, msec | Short Bulse

9 online
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Link Status

Analyzer Operation

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 is updated automatically.

Link Status

Lanes (count = 4):
CR/SL/EQ

VS/PE (level)

Error count (click to clear):

(1.5 —

Bit rate: 8.1 Gbps
Framing mode: Enhanced
MST mode: Disabled

DSC status: Disabled

Lanes:

0 1 2 3
O O 0 013
o1 o1 01 0N
0000 0000 0000 0000

8b/10b
Enabled
Disabled
Disabled

Link mode:
Scrambling:
S5C status:
FEC status:

Indicates the number of lanes used for DisplayPort or DisplayPort Alt Mode.

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 / Pre-emphasis level

Error count:

Content of DPCD Error Count registers

ILA:

LED indicator for ‘Inter lane Alignment Done’

Bit rate:

Currently enabled link bit rate

Link mode:

Currently enabled channel coding (8b/10b only)

Framing mode:

Currently enabled Framing Mode (Normal or Enhanced)

Scrambling:

Status of link data scrambling (Enabled or Disabled)

MST mode:

Status of Multi-stream transport (Enabled or Disabled)

SSC Status:

Status of Spread-Spectrum Clock (Enabled or Disabled)

DSC Status:

Status of Display Stream Compression

FEC status:

Link Training Result

Status of Forward Error Correction function (Enabled or Disabled)

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

Link Training Result

Lanes (count = 4):
CR/SL/EC
VS/PE (level)

LA 3

Bit rate: 8.1 Gbps

Lanes:

0 1 2 3
s o o i o

o1 0/ 01 0N

Link mode:  8b/10b

Indicates the number of lanes used for DisplayPort or DisplayPort Alt Mode.

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 / Pre-emphasis level

ILA:

Status LED for Inter-Lane Alignment

Bit rate:

Currently enabled link bit rate

Link mode:

UCD-4XX Console User Manual v2
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Analyzer Operation

Link Capabilities

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

[OF Oz ® 4
Max Bitrate, Gbps

O e Oan O 540
O 675 ® 210

[ Force Cable Status to Plugged
Enable Fast LT
O st FEC (8b/10b) [~] TPS4 TPS3 DSC (2b/10k)

Scrambler reset

(® FFFFh (DP) O FFFFh (eDP ASSR) O Custom Ox  ffff 2

HPD pulse on Apply Apply

Max lanes: Maximum lane count used
Max Bitrate, Gbps

Force Cable Status to

Maximum link rate used in LT

When checked, sink functionality is active regardless of a failure of

Plugged: upstream device detection e.g., due to incorrect AUX Channel electrical
termination.
Enable Fast LT: Indicates support for link training without AUX transactions.

MST, FEC (8/10b), DSC:

Select to indicate feature capability.

MST: Indicate support for MST mode and Sideband MSG handling.

FEC (8b/10b): Indicated support for Forward Error Correction (FEC)feature.

DSC (8b/10b): Select to enable Display Stream Compression (DSC) feature

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

Scrambler Reset: Selection of the value to which the Linear Feedback Shift Register
(LFSRY) is reset during scrambler reset

HPD pulse on Apply: Select to apply a Hot-Plug Detect (HPD) pulse automatically after
updating the status. HPD pulse duration will be defined in the Pulse
HPD field in HPD dialog in the bottom of the tab.

HDCP Status

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

detailed description.

HDCP Status
HDCP 1.x 2%
Active I —
Authenticated s N —
Dedared as HDCP capable 0
Keys loaded I —
HDCF Configuration

1.X 2.%
HOCP Capable

HDCP Configuration

Enable and disable HDCP 1.3 or HDCP 2.3 capability of UCD Sink. Duplicates of the controls found

in HDCP tab.

UCD-4XX Console User Manual v2
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Stream Info

Video Timing Details are retrieved from the Main-Stream Attributes (MSA) of the monitored stream.
Frame rate is measured by UCD Local Sink.

Note: Please 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.

Stream Info
Framerste HTotal HStart HActive HSync VTotal VStart VActive VSync CEF BPC CRC MVID/NVID DSC CRC
59.995 2200 192 1920 4(+) 1125 4 1080 5(+) RGB/Legacy RGBmode 8 B6SEB33E 1AB3  001777/008000 N/A
59.995 2200 192 1920 44(+) M35 4 1080 5(+) RGB/LegacyRGBmode 8 B69E B33E 1AB3  001777/008000 N/A
59.995 2200 192 1920  44(«) M25 4 1080 5(+) RGB/LegacyRGBmode & B69E B33E 1AB3  001777/008000 N/A
59.995 200 192 1920 44(+) M5 4 1080  5(+) RGB/LegacyRGBmode 8 BGJE B33E 1AB3  001777/008000 N/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 count.

HActive Horizontal active, number of active pixels in video line

HSync HSync width, measured in pixel count.

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 VSync width, measured in line count.

CEF Used color mode: Color format + subsampling / colorimetry

BPC Color depth in bits per color (BPC)

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

active pixels

MVID/NVID Mvid and Nvid time stamps

DSC CRC 16-bit Cyclic redundancy check (CRC) calculated from compressed pixel stream
VCP Table

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

VCP Table

Port # SID Req.PEN Alloc.PEN First slot Slot num

o 1 532 540 1 9
1 532 40 0 9
2 3 540 19 9

4 532 540 28 ]

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

Port #: Port number where the virtual channel is directed.

SID: Stream identification number of the virtual channel

Req.PBN: Requested PBN (payload bandwidth) value for the virtual channel
Alloc.PBN: 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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HPD

HPD

Cable T HPD Assert Deassert Pulse HPD 500 % Length, msec Short Pulse

Cable LED: Indicates that the hardware has detected an upstream cable.

HPD LED: Indicates that the HPD signal is Asserted (logical “high”).

Deassert: Click button to set HPD line to logical “low” (de-asserted) and hence no HPD
pulse can be generated.

Assert: Click to re-activate the HPD line (set to logical “high”).

Pulse HPD: Click to apply an HPD Pulse with programmable duration. Duration will be defined
in the provided field.

Short Pulse: Click to apply a short pulse. Pulse duration is 1 ms.

Multistreaming

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

UCD Consele - UCD-400 [1750C250]: DisplayPort Source and Sink - [m] X

File Tools Window Help
DPRX  DPTX  Eventlog

Link HDCP Video Audio EDID DPCD SDP DSC FEC Source DUT Testing

Link Status Link Capabilities HDCP Status
Lanes (count = 4): 01 2 3 Max Lanes HDCP X 2X
CR/SLEQ EmmEmEs o, oF} @4 Active e
VS/PE (level) 70 10 10 1/ Authenticated .
Error count (click to clearl; 0000 0000 0000 0000 Max Bitrate, Gbps Declared as HDCP capable 50 20
T O 162 [SF-N(] O 540 Keys loaded o w—
Q675 @ 210 i

Bit rate: 8.4Ghbps  Linkmode: 8b/10b HDCP Configuration

Framing mode: Enhanced  Scrambling: Enabled [ Force Cable Status to Plugged X 2xX
MSTmode:  Enabled SSCstatus:  Disabled Enable Fast LT HDCP Capable

DSCstatus:  Disabled  FECstatus: Disabled
MsT [ FEC (8b/10k) PS4 TPs3 [ DSC (8b/108)

Link Training Result Scrambler reset
Lanes (count = 4): 0 1 2 3 @ FFFFh (DP) O FFFFh (eDP ASSR) O CustomOx  #ff 2
CRASLEQ o e e
VS/PE (level) 170 10 10 1/0 HPD pulse on Apply Apply
LA = VCP Table
Bitrate  2.16 Gbps [eDP] Link mode: 8b/10b Port # SID Req.PEN Alloc.PBN First slot Slot num
0 1 125 2160 1 36
12 s 540 37 9
2 3 540 46 9
3 4 540 55 9
Stream Info
Framerate HTotal HStart HActive HSync VTotal VStart VActive VSync CEF BPC CRC MVID/MVID DSC CRC
59.997 4400 324 3840 88(+) 2250 82 2160 10(+) RGB/Legacy RGB mode 8 (€595 2FE9 5F4D 005DDD/008000 N/A
59.995 2200 192 1920 4 (+) 125 a1 1080 5(+) RGB/Legacy RGB mode 8 BGOE B33E 1AB3 001777/008000 N/A
59.995 2200 192 1920 4 (+) 125 a1 1080 5(+) RGB/Legacy RGB mode 8 0CO0 0000 0000 001777/008000 N/A
59.995 2200 192 1920 4 (+) 125 a1 1080 5(+) RGB/Legacy RGB mode 8 0000 0000 D000 001777/008000 N/A
HPD
Cable [ HPD 0 | Assert Desssert | PulseHPD | 500 |%] Length, msec | ShortPulse
B online
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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 [1938C321]: DisplayPort Source and Sink - O X
File Tools Window Help
DPRX DP TX EventlLog
Lk Video Audo SDP HDCP EDID DPCD  FEC  SourceDUTTestng  Link Analyser
Load save Report
Address : 0x Number of Bytes: 0x
~ | | Receiver Capability
00 0L 02 03 04 05 06 07 03 09 OA 0B OC OD OE OF MAX_LANE. COUNT RG]
000000 14 le (e4) 81 01 00 Ol 80 00 00 06 00 00 00 80 00 UXPEREULZ’;;EU‘(‘%UNT:"
ENHANCED_FRAME_CAP = 1
000010 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 o Sramts =
000020 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 POST_LT_AD] REQ_SUPPORTED = 1
000030 2d 18 3c 23 a4 le ca 47 9b 9f £9 5a 5b 93 81 8d
v
Set Reference Refresh | |Write Changes
Address : 0x Number of Bytes: Ox
* | | Extended Re Capabil
00 01 02 03 04 05 06 07 02 0% OA 0B OC 0D OE OF P p T
002200 14 [1eje4 81 01 00 01 80 00 OO0 0O& 00 00 0O BO 0O Uﬁi’?l}l&?usgﬁ‘s 1Gpbs(HER3)
002210 08 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
002220 00 00 00 00 00 00 00 00 0O 00 00 00 00 00 00 0O
002230 00 00 00 00 00 00 00 0O 00 00 00 00 00 00 00 0O
v
Set Reference Refresh | |Write Changes
HPD
Cable I Hpo XX Assert Deassert Pulse HPD Length, msec  Short Pulse
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.

DPCD Decoder flags in Tools > Options contain control of DETAILED_CAP_INFO_AVAILABLE flag.

Refresh: Re-read the data from the DPCD registers to the window in question

Write Changes  Write the portion of data shown in the window in question to the DPCD registers.

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 the selected address areas can be saved as a file in your PC. There are two alternative
formats listed below. Please add the intended format when saving:

° Binary DPCD Fata File format (*.DPD). This is Unigraf proprietary format. You can also load the
DPCD content stored in this format.

o HEX Dump (*.HEX) in a human readable text format.
Click Save to select the location and the format of the file.

Click Load to load DPCD data saved in DPCD Data File (*.DPD) format to the editor.
To program the data into the DPCD registers of UCD Local Sink click Write Changes.

Note:

- User control like Link Training or mode changes will modify the content of the DPCD registers
- During a reboot of UCD-400 the DPCD registers will be returned to their default values
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SDP Tab

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

the data.

Analyzer Operation

UCD Console - UCD-400 [1750C250]: DisplayPort Source and Sink

File Tools Windew Help

DPRX DPTX  Eventlog

Link HDCP  Video Audio EDID DPCD SDP  DSC  FEC  Source DUT Testing

HPD

Cable B0 HPD ) | Assert Deassert Pulse HPD | 500

3| Length, msec | Short Pulse

B online

Selection packets dialog X

DPRX SDP Saving

Enable saving of following packets [IDs in hex]:

ATS [1] ASP (2] EXT[4]
ACM[5] ISRC [6] VSC [7]
Camera Generic
CGPO (8] CGP1[9] CGP2 [a] CGP2 [b]
CGP4 [c] CGPS [d] CGPS [¢] CGPT [f]
PPS [10] VSCVESA [20] VSCCTA [21]
ASYNC [22]
InfoFrames
Vsl [81] AV [82]
SPD [83] [ aiF (24
MPEG [85] NTSCVEI [86]

DRM [87]

Save Selected

Refresh

The following packets are recognized:

° Audio_TimeStamp

o Audio_Stream

° Extension

° Audio_CopyManagement

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

° Camera Generic 0

. Camera Generic 1

° Camera Generic 2

o Camera Generic 3

o Camera Generic 4

° Camera Generic 5

o Camera Generic 6

° Camera Generic 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
o 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_24 the time stamp.

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

Analyzer Operation

Tab

DSC tab contains status of the Display Stream Compression (DSC) feature, and definition of DSC
support capabilities that UCD defines in its DPCD register.

UCD Console - UCD-400 [1750C250]: DisplayPort Source and Sink - [m] X
File Tools Window Help
DPRX  DPTX Eventlog  Terminal
Link HDCP Video Audio EDID DPCD SDP DsC FEC Source DUT Testing
O psc Capable (8b/10b) [ DSC Enabled
RC block size: 1024 bytes | RC buffer size, in blocks:
Bits per Pixel Increment: 1/16 bpp | Block Prediction: Mot Supported ~
Throughput mode 0: Not supported | Throughput mode 1 Not supported ~
Line buffer depth: 9 bits | Maximum Slice Width: 2560
Supported Color Depths Supported Color formats. H-Slice Capabilities
[ 8 Bits per color channel [ ree [ 1 Slice / DSC Sink [ 10 Slice / DSC Sink
[ 10 Bits per color channel [ vcbCr 444 [[] 2Slice # DSC Sink [ 12 Slice / DSC Sink
[ 12 Bits per color channel [ Simple YCbCr 4:2:2 [ 45lice #D5C Sink [ 16 Slice / DSC Sink
[ Mative YCbCr 4:2:2 [ 6 Slice £ DSC Sink [ 20 Slice / DSC Sink
[ vcoera2:0 [ 8 Slice 7 DSC Sink  [] 24 Slice / DSC Sink
[ auto-Apply [ HPD pulse on Apply Reset Refresh Apply
HPD
Cable [0 HPD [ | Assert Deassert PulseHPD | (500 || Length, msec | ShortPulse
W offline

Enabling DSC

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 Capable UCD is declared as DSC capable. Capability can be enabled or disabled in
DP RX Link tab.
DSC Enabled Connected source has enabled DSC

DSC Support Capabilities

The various controls in this tab change the content of UCD sink DPCD register address range
(0x00061 through 0x0006F) related to DSC. Please click Apply to enable the change.

Apply
Write changes to UCD sink DPCD registers

Refresh
Re-read the content of UCD sink DPCD and update the control status.

Reset

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

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

UCD Console - UCD-400 [1750€250): DisplayPort Source and Sink - o x
File Tools Window Help
DPRK  DPTX  Eventlog
Lik HDCP  Video Audic EDID DPCD SDP  DSC  FEC  Source DUTTesting
FEC Status Lo
FEC Capable (80/10b) 7] Generate HDP on Change [ FEC Enabled g
Current link is 8b/10b
Error Counters (DPCD) FEC Status: Decode Disable Detected / Sequence NOT detected
. . . FEC Status: Decode Enable Detected
Lane®0  Lane#|  Lane®2  Lane#3
Uncorrected block errors
Corrected block errors
Bit errors
Parity block errors
Parity bit errors
Update Clear Counters
Clear Log
HPD
Cable 000 HPD | Assert Deassert Pulse HPD | [500 |2 | Length, msec | ShortPulse
B 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 UCD-400 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
Clear Clear FEC Error Counters in DPCD.

FEC Status Log lists FEC events.
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HDMI Reference Sink

Role: Product:
HDMI Reference Sink (HDMI RX) UCD-422

When HDMI Reference Sink role is in use, the following interface specific tabs are available.

o Status information and control of the upstream link (Link)
o Received InfoFrame packets (InfoFrames).

Link Tab

Link tab contains four panels: Behavior, Status, TMDS Status, FRL Capabilities, FRL Status, Audio
Return Channel, HDCP Status and Configuration, Video Status and HPD.

UED Console - UCD-422 [1841€325]: HOMI Source and Sink - o X
File Tools Window Help

HDMIRY  HDMITX  Eventlog

Link HDCP Video Audio EDID InfoFrames Source DUT Testing

Behavior FRL Capabilities HDCP Status
Ore O20 @21 () Disable FRL HDCP X 2X
3tanes O3 O 6 (Gbps) Active s —
Status Authenticated [ —]
4lanes Os Os8 O @ 12
Lane 0 Lane 1 Lane 2 Lane 3 Dedared as HDCP capable [0 [
Channel lock I [ [ ) FRL Start FLT Ready Keys loaded ===
Eror count 0000 0000 0000 0000  []FLTNoTmeout [ FRL Max
HDCP Configuration
Behavior HDMI 2.1 ] Check Patterns
= LY 2%
TS Stz TP 2dd
HDCP Capable
Mode: HDMI Re-Train Apply
TMDS Bit Clock Ratio 1/10 3G mode
Input Stream Lock == FRL Status
Lane 0 Lane 1 Lane 2 Lane 3
FRL data s s s s
FFE Level 0 0 0 ]
LTPRequest 0 0 0 0
FRL Mode 10Gbps 4ane
LT Status LTS:P
FLT Update | —
FLT No Retrain  —
Horizontal Vertical Misc CRC
Total 2200 Total 1125 Frame Rate, Hz:  60.0 CRCO:
Start 192 Start 41 Color Depth, BPC: 24 CRC 1
Active 1920 Active 1080 Color Encoding: ~ RGB RCZ
Syncwidth  (+)44 syncWidth — (+)5 Colorimetry: RGB Update Copy
HPD
High [ Assert Deassert
B online

Selection of HDMI operation mode: HDMI 1.4, HDMI 2.0 or HDMI 2.1. Please perform HPD Deassert
- Assert after change of mode.

Status

Channel lock: Status of Channel Lock in the four lanes and currently selected HDMI
mode

Error count: Contents of the SCDC Error counter registers of the UCD-422 Sink.

Behavior: Assigned HDMI mode
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TMDS Status (Only in TMDS Mode)

TMDS Status

Mode: HDMI

TMDS Bit Clock Ratio 1/10 3G mode

Input Stream Lock =

Mode: Indication of HDMI / DVI mode

TMDS Bit Clock Ratio:  TMDS Bit Period / TMDS Clock Period ratio (1/10 or 1/40)
Input Stream Lock: Indication of TMDS character lock

FRL Capabilities (Only in FRL Mode)

FRL Capabilities allows the user to change the way the Sink capabilities are announced in the SCDC
capability registers of the UCD-422 Sink.

FRL Capabilities

() Disable FRL

Flanes ()3 () 6 (Gbps)

4Lanes Oe Os @10 Oi12
FRL Start FLT Ready

[ FLT No Timeout [ ] FRL Max

[ chedk Patterns

ceadd [0 20 Bl Bl ]
Re-Train Apply

Disable FRL: Disable FRL mode

Capability Radio Selection of the maximum link count and link rate capability of UCD-422

Buttons: sink. Written to FLR_Rate configuration register of UCD_422 Sink.
Please Re-train to apply

FRL Start: Control of the HDMI sink’s FRL_start bit (1/0)

FLT Ready: Control of the HDMI sink’s FLT_ready bit (1/0).

FLT No Timeout: Status of the HDMI sink’s FLT_no_timeout bit (1/0)

FRL Max: Status of the HDMI sink’s FRL_Max bit (1/0)

Check Patterns:

LTP Add: Requested Link Training pattern in HDMI sink’s LnX_LTP_req (X=0-3)
register.

Re-Train: Request a new link training

Apply: Store new settings
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FRL Status (Only in FRL Mode)

FRL Status displays the status of the link training and the link parameters negotiated between UCD-
422 Sink and the Upstream Source. The status is updated automatically.

FRL Status

Laned Llane 1 Lane 2 Lane 3

FRL data I I o —  —

FFE Level 0 0 0 0

LTP Request 0 1] o] 0

FRL Mode 10Gbps 4ane

LT Status LTS:P

FLT Update ==

FLT Mo Retrain | —

FRL Data 0/1/2/3: Indication of data flow in FRL links 0 to 3

FFE Level: Status of Feed Forward Equalizer Level that HDMI transmitter is using

(only in FRL mode)

LTP Request: Currently requested FRL link training pattern.

FRL Mode: Lane count and link rate configuration used in FRL mode

LT Status: Status of the FRL Link Training State

FLT Update: Status of the UCD-422 sink’s FLT_update bit (1/0) (only in FRL mode)

FLT No Retrain: Status of UCD-422 Sink’s FLT_no_retrain bit (1/0) (only in FRL mode)
HDCP Status

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

HDCP Status
HDCP 1.X X
Active s | —
Authenticated i | —
Dedared as HDCP capable [
Keys loaded I —
HDCP Configuration

1LY 2.X
HDCP Capable

HDCP Configuration

Enable and disable HDCP 1.3 or HDCP 2.3 capability of UCD-422 Sink. Duplicates of the controls
found in HDCP tab.

Video Status

Video Timing and Color Details as retrieved from stream metadata. Frame rate is measured by UCD-
422 Local Sink.

Horizontal Vertical Misc CRC

Total 9000 Total 4400 Frame Rate, Hz: 30,0 CRC D 0x3A65
Start 768 Start 64 Color Depth, BPC: 24 CRC L 0xF27C
Active 7680 Active 4320 Color Encoding: ~ RGB CRCZ: 0xB32F
Sync Width (+)176 Sync Width (+)20 Colorimetry: RGB Update Copy

CRC

The 16-bit CRC (checksum, cyclic redundancy check) values of the three color components
calculated by the Sink hardware. To re-calculate, click Update. Click Copy to store the information
in Windows clipboard.
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HPD
HPD
High 1 Assert Deassert
High: LED indicates that the HPD signal is Asserted (logical “high”).
Deassert: Click button to set HPD line to logical “low” (de-asserted) and hence no HPD
pulse can be generated.
Assert: Click to re-activate the HPD line (set to logical “high”).
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Analyzer Operation

InfoFrame Tab

InfoFrame Tab displays in received InfoFrames. Click Refresh to update the list.

[ UCD Console - UCD-422 [2201C508]: HDMI Source and Sink - [m] x

File Tools Window Help

HOMIRX  HDMITX  Eventlog

Lk HDCP  Video Audic EDID  InfoFrames  Source DUT Testing [ setection packets diclog x

DPRX SDP Saving

4 Enable saving of following packets [IDs in hex]:

Oatsi
ACM [5]
Camera Generic
CGPO 8]
CGPa[c]
PPS [10]
ASYNC [22]
InfoFrames
VS [81]
SPD[83]
MPEG [85]

CaP1 9]

CGP3 [d]

Oase
ISRC [6]

CGP2 [a]
CGPS [e]

VSCVESA [20]

AVI[82]
O aF 84
NTSCVBI [86]

EXT[4]
VSC [7]

CGP3 [b]

CGPT [f]

CTA21]

DRM [67]

Save Selected

Save Refresh

HPD

High B0 | Assert Deassert

B online

Received InfoFrames

InfoFrames tab displays in hexadecimal format the following received InfoFrames:

o ACR (Audio Clock Regeneration)

° ASP (Audio Sample Packet)

° GCP (General Control Packet)

. ACP (Audio Content Protection Packet)

o ISRC1 (International Standard Recording Code)
° ISRC2 (International Standard Recording Code)
° OBA (One Bit Audio sample packet)

° DTS (DTS Audio packet)

o HBR (High Bitrate Audio stream packet)

o GMP (Gamut Metadata packet)

o EMP (Extended Metadata Packet)

° 3D ASP (3D Audio Sample packet)

° 3D OBA (3D One Bit Audio sample packet)

o AMP (Audio Metadata Packet)

o MST_ASP (Multi-stream audio sample packet)
o MST_OBA (One Bit Multi-stream audio sample packet)
° VSI (Vendor Specific InfoFrame)

° AVI (Auxiliary Video Information)

° SPD (Source Product Descriptor)

o AIF (Audio InfoFrame)

o MPEG (MPEG Source InfoFrame)

. DRM (Dynamic Range and Mastering InfoFrame)

Saving Infoframes

UCD-4XX Console User Manual v2

Infoframe packets can be saved in a file in binary format. Click Save and in the dialog select the
packet types of choise. File name will be of format EMP_2022-07-28T15_54_24.bin, where EMP is
the packet type and 2022-07-28T15_54_24 the time stamp.

Saved packets can be evaluated and edited using Packet Editor. Please see section Packet Editor
later in this document
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USB-C Monitoring

Role: Product:

USB-C DP Alt Mode Reference Source (USB-C TX) or
USB-C DP Alt Mode Reference Sink (USB-C RX)

UCD-424

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

o 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

UCD Console - UCD-424 [2143C464): USB-C Source and Sink - o x

File Tools Window Help
USB-CRX ~ USB-CTX  Eventlog

PDC Link HDCP Video Audio EDID DPCD sop FEC Source DUT Testing

Status Copabiliies  DP AltMode ~ PowerSource  PowerSink  Cablelnfo  Controls
¥ Status 2 Initial Role CC Pull-up
Data Role Up facing part (UFP) O DFP/SRC O UFP/SNK @ DRD/DRP O Defaut
Power Role Sink O 1A
VConn off ®
®
‘W DUT Status [] Reject PR Swap 304
Data Role Down facing port (DFP) [ Reject DR Swap Ty Behavior
Power Role Source
O Try Sink
VConn on [ Reject VCONN Swap o
Ty Source
¥ PD Contract EA Reject FR Swap @ N
Power Source one
- PDO Type Fixed UCD-424 Status
- PDO voltage 9.00V
Power Delivery Spec: PD rev 3.0v1.0
- PDO max current 300A
Vendor D: 01646
Power Sink
Product ID: oxd24
- RDO max current 090A
Product Type: unspecified
- RDO oper current 090A
- Ne USB suspend No Accessories
- USB comm capable Yes [ Audio Accessory [ Debug Accessory
- Capability mismatch No
- Give back No
W Bus Electical Status
Vbus voltage 940V
Vbus current 107A
€C1 voltage 000V v
PD Control
Send PRSWAP  Send DR_SWAP | |Send VCONN_SWAP  Send FR_SWAP
HPD Status
Cable 50 HPD 2 | Assert Deasset | | PulseHPD | [500 2 Length, msec | ShortPulse PDC Status EEE0 DUT Attached IS | Reconnect Reset | Cable Orientation: Flipped

B online
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Status List

Analyzer Operation

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
Data Role Up facing port (UFP)
Power Role Sink
VConn Off
¥ DUT Status
Data Role Down facing port (DFP)
Power Role Source
VConn On
¥ PD Contract
Power Source
- PDO Type Fixed
- PDO voltage 9.00V
- PDO max current 3.00A
Power Sink
- RDO max current 0.90 A
- RDO oper current 0.90 A
- Mo USB suspend Mo
- USB comm capable Yes
- Capability mismatch Mo
- Give back Mo
Status: UCD internal status (Data role, Power Role, VConn status)
DUT Status: Status of the connected USB-C port partner gained from status messages
(Data role, Power Role, VConn status)
PD Contract: Details of the PD Contract (Power Source: PDO Type, PDO Voltage,

PDO max current; Power Sink: RDO max current, RDO operating current,
USB statuses)

¥ Bus Electical Status

Vbus voltage 9.40V
Vbus current 1.07A
CC1 voltage 0.00V
CC2 voltage 174V
VCONN voltage 0.00V
VCONN current 0.00A
SBU-1 voltage 027V
SBU-2 voltage 269V
¥ DUT Discovery
Data Capable as Host N/A
Data Capable as Device N/A
Product Type N/A
USE Vendor ID N/A
USB Preduct ID N/A
BCD Device MN/A
SVIDO N/A
SVID1 N/A

Bus Electrical Status: Vbus voltage and current, CCl and CC2 voltage, VCONN voltage and
current)

DUT Discovery: Status of the connected USB-C port partner gained from discovery
messages (Data Capabilities, Product Type, Vendor and Product ID,
device version number, supported SVIDs)
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w DP Alt Mode support
Supports DP v1.3
Supperts USE gen2
Pin Assignment supported
-DFP_D
- UFP_D

w TEDP Alt Mode Status
Status
Multi-function prefered
HPD state
Select DPv1.3
Select USB gen2
Pin Assignment

w DUTDP Alt Mode Status
Status

Analyzer Operation

yes
no

no

yes

Active
no
asserted
yes

no

"C" DP v1.3 4 lanes (USB Type-C cable)

DFP_D is connected.

Multi-function prefered not relevant
HPD state asserted
Power low MNormal operation.
DP Alt Mode support: ~ Supported DisplayPort Alt Mode features (Support DP v 1.3,
Support USB gen2, Pin assignments supported as DFP_D and UFP_D)
TE DP Alt Mode UCD internal DP Alternate mode status (DP Alt Mode Status, Multi-
Status: function preferred, HPD status, Select DP 1.3 and USB gen2, pin
assignment selected)
DUT Alt Mode Status:  Status of the connected USB-C port partner gained from status update

Capabilities

messages (DP Alt Mode Status, Multi-function preferred, HPD State,
Power low)

Capabilities DP Alt Mede Power Source Power Sink Cable Info Controls
Initial Role CCPull-up
O DFP/SRC O UFP/SNK @ DRD/DRP O Defaut
O 1354
[T Reject PR Swap ® 304
[ Reject DR Swap Try Behavior
[ Reject VCOMN SWAP O Ty sink
@] Try Source
Reject FR Swa
! i ® MNone

UCD-424 Status

Power Delivery Spec: PD rev3.0v1.0
Vendor ID: Ox16A6
Product 1D Oxd24
Product Type: unspecified

Accessories

[ Audio Accessory

[ Debug Accessory

Initial Role: Defines the role which UCD-424 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 Pull-up: Control of Rp that Source uses to advertise the initial current source
capability using USB-C Current method.

Try Behavior: Control the USB-C PD role that UCD-424 initially takes in the connection
handshake.

UCD-424 Status: Status information provided by UCD-424.

UCD-4XX Console User Manual v2
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Accessories

Accessories

[ Audio Accessory | Debug Accessory
Audio 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 Type-C 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.
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DP Alt Mode

Controls and capability settings for DisplayPort Alternate Mode.

Capabilities ~ DP Alt Mode  Power Source  PowerSink  Cable Info Controls

Enter 2 lane mode (D) DP Alt Mode Capabilities
Enter 4 lane mode (C,E) UFP_D
C: 4 DP lanes
D: 2 DP lanes + USB 55

E: 4 DP lanes

Exit DP Alt Mode
Diszable DP Alt Mode
Auto enter on connect
[ 'DPto Type-C Cable Adapter” mode
[ Multi-function prefered

Enter 2 lane mode (D): Restart mode discovery and advertise support for mode D
(2 DP lanes + USB SS).

Enter 2 lane mode (C,E): Restart mode discovery and advertise support for modes C
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 mode
support.

Auto enter on connect: Start mode discovery after connection and enter DP Alternate
mode if suitable configuration is found.

“DP to Type-C Cable Adapter” Perform an automated procedure for connecting a DP to

mode: USB-C bidirectional cable. Please find an abstract of the issue
below.

Multi-function 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 possibility to request the configuration it needs, UCD-424 has to initiate
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

PDO1 PDO2 PDO3 PDO4

PDO Type Mandatory ~  |Fixed ~ | | Disabled Disabled
Max Current, mA [3000 z] [z000 = o : :
Voltage, mV  [5000 %] [a000 =] o : :
Peak Current, 3% | 125 ~ (110 w100 100
Max Power, mW 0 = = =
Max Voltage, mV 0 E 5 5
Min Voltage, mV 0 = = =

Refresh Apply Send PDO 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

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

Refresh Re-read status from UCD-424

Apply Program new values to UCD-424

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

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

Capabilities DP Alt Mode Power Source Power Sink Cable Info Controls

Sink PDOs PDO1 PDO2 PDO3 PDO4
Mandatory  ~ | | Variable ~| | Disabled Disabled

Oper Current, mé |900 s | |9[)D = : :

Voltage, mV 5000 = |0 = |0 B E

Max Power, mW 0 =l |0 = &

Max Voltage, mV 0 = -

Min Voltage, mV 0 : :
PDO type pricrity FR_SWAP required current Refresh Apply
Prefer higher current Disable ~

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

Note:

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

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

FR_SWAP Fast Role Swap USB Type-C Current field in Sink Fixed Supply PDO message
required current from the initial Source before sending a Fast Role Swap signal.
(Disable / Default USB power / 1.5A @ 5V / 3.0A @ 5V)

Refresh Re-read status from UCD-424

Apply Program new values to UCD-424

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 RDO Flags
Automatically negotiate power contract Give back flag
No USE suspend
ET Cable USE 2.0 diferential pairs USE Communication Capable
As PD Source

® One O Two
As PD Sink

Apply

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 label “2xUSB 2.0 PAIRS”.

RDO Flags
Give back flag: When selected, UCD-424 sets GiveBack flag it its Request Data Object

No USB suspend: When selected, UCD-424 sets No USB Suspend flag it its Request Data Object

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
Status
PDC Status 00 DUT Attached (E-Marked) 0 | Reconnect Reset Cable Orientation: Flipped
PDC Status LED for USB-C Power Delivery Control
DUT Attached: Indication that Attach is detected by the Source port in one of its CC lines.
Reconnect: Restart USB-C Source-to-Sink attach procedure.
Reset: Reset the PD Controller in UCD-424 to overcome abnormal situations.

Cable Orientation: Un-flipped (CC1 terminated) or flipped (CC2 terminated).

PD Control

FD Control

Send PR_SWAP | |Send DR_SWAP| |Send VCONM_SWAP | Send FR_SWAP

Send PR_SWAP: Send PR_Swap message to request an exchange of power roles.

Send DR_SWAP: Send DR_Swap message to request an exchange DFP and UFP operation
between Port Partners while maintaining the direction of power flow over
Vbus.

Send VCONN_SWAP:  Send VCONN_Swap message to request an exchange of Vconn Source.

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, HDMI or USB-C DisplayPort Alt
Mode Source or Transmitter device. Generator functionality related controls and dialogs can be used
by selecting DP TX or HDMI TX tabs.

Please note that in most UCD-400 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 six standard tabs:

° Video pattern generator (Pattern Generator).
o Content Playback (Playback)

o EDID editor (EDID).

° HDCP status monitor and control (HDCP).

. Sink DUT Testing

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

UCD-400, UCD-411 and UCD-424.

DP and USB-C DP Alt Mode Reference Source

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

° Forward Error Correction (FEC)

UCD-422 and UCD-412: HDMI Reference Source
o Status information and control of the downstream link (Link).
° SCDC monitor (SCDC)

UCD-424: USB-C Reference Source
o 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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Standard Tabs

Pattern Generator Tab

UCD Console - UCD-400 [1946C329]: DisplayPort Source and Sink - o X
File Tools Window Help

DPRX DPTX  Eventlog

Link  Pattern Generator  Playback  Audio Generator HDCP  EDID DPCD  FEC  Sink DUT Testing

I MST Number of streams |4 (& [ Force EDID preferred timing after LT [] Use Timings from EDID  Manage Timings:
Stream 0 Stream 1
DMT1920x 1080 @ 60Hz ID82) | 8bpe v DMT1920x 1080 @ 60Hz (ID82) v |8bpc v
M colorBars v/ [RGE M color Bars v | [RGe
no options no options
Frame Rate Wﬁ Pixel Clock (148,500 [+ |Adaptive-Sync... Frame Rate (60,000 [2] 3\ Pixel Clock [148500 (%]
Adive  [1920 [0e0 5] syncwictn [ [5]x[s_[3] Active [1920 £ x 1 syncwidth [14 [F]x[s_[E]
Toal 200 Syncpolrity A (+) x A () Total  [2200 ] x [1125 E]  syncpotarity A e) x F ()
Back Porch FrontPorch (88 5] x [¢ 5]  BackPorch [148 [¢] x | FrontPorch [88 [5] x [+ [5]
Start \_{ [0 Status: oK Start 12 Flx[m E]  stetus oK
Stream 2 Stream 3
DMT1920x 1080 @ 60Hz (ID82) | |8bpc v DMT1920x 1080 @ 60Hz(ID82) v |8bpc v
M ColorBars v [RGB M Color Bars v [RGB
no options no options
Frame Rate [60,000 3] Pixel Clock [148,500 2] Frame Rate 60,000 |5 Pixel Clock [148,500 |5

Adive  [1920 2] x [1080 [5]  Syncwidth [44 [5]x[5 5] Acive [1920 } [0 5]  syncwidth [44 2] x[s

Total 2200 x [1125 Syncpolarity (4 (+)  x M (+) Total 2200 125 & Sync polarity (4 (+)  x 4 (+)

BnckPm:hlrl ﬁ FrontPorch [88 (3] x [+ [3] sxkvouhm:iss—:\ FrontPorch [s8 13| x [4_ [2]
Start Status: oK Start (2 E]x[a_E] seatus oK
Status: Info: Total bitrate : 3,564 / 5,124 Gbps. [ Auto-Apply Apply
gAssened
@ online
MST Checkbox for enabling Multi-stream transport mode. Duplicate of
controls in Link tab. (UCD-400, UCD-411 and UCD-424)
Number of Streams When MST is enabled, select the number of streams sourced.
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.

Use timings from EDID UCD reads the EDID of the connected Sink and lists only timings that
are featured there.

Use EDID preferred UCD reads the EDID of the connected Sink and after next LT enables to

timing after LT Stream 0 the timing listed in 18 byte descriptor 1 in VESA block of the
sink’s EDID.

Manage Timings Please see chapter Manage Timings later in this manual

Status: Used link payload / Total link capability in Gbps (Pls see Note below)

Auto-Apply In order to avoid sourcing invalid video mode combinations new

settings are being validated when the user is clicking Apply.
Automatic validation will be applied when Auto-Apply is checked.

Apply Apply recent changes

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)

Color Depth
Predefined Stream 0 /

Timings T——) | CTA5120x 2160 @ 60Hz (VIC 126) v |8bpc v

Pattem / ECOIW Squares ~ | | YCbCrd2( ~ | | ITUGD1 v"—' COIOrimetry
In use

no options Color format &

| white v-Strips | RGE v subsampling
Pattern
Options White strips width pixels Black strips width pixels

0, Select Image ~ | |RGB ~

Loaded __y -temefiourmagess e[ e
pattern Bitmap scaling

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

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

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).

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

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.
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MST Operation (UCD-400, UCD-411, UCD-424)
Multi-streaming can be enabled from MST check box and selecting the number of streams sourced.

UCD Console - UCD-400 [1750C250]: DisplayPort Source and Sink - o x
File Tools Window Help
DPRX DPTX  Eventlog
Link  Pattern Generator  Playback  Audio Generator  HDCP EDID  DPCD  FEC  Sink DUT Testing
MST  Number of streams [ Force EDID preferred timing after LT [] Use Timings from EDID  Manage Timings
Stream 0 Stream 1
DMT 1920 x 1080 @ 60Hz (ID82) v | 8bpc i DMT 1920 x 1080 @ 60Hz (ID82) v~ |8bpc ~
M color Bars v | RGE M colorBars ~ | |RGB
no options no options
Frame Rat: Pixel Clock Adaptive-Sync... Frame Rat:
Active Sync width Active Sync width
Total Sync polarity Total Sync polarity
Back Porch x Front Porch Back Porc Front Porch
Start Status: Start Status:
Stream 2 Stream 3
DMT 1920 1080 @ 60Hz (D 82) | Bbpc v DMT 1920 1080 @ 60Hz (D 82) | |8bpc v
M Color Bars ~| |ReE M colorBars ~| |RGE
no optiens no options
Frame Rats Pixel Clack [1 Frame Rat
Active Sync width x Active Sync width x
Total Total Sync polarity
Back Porch Back Porc Front Porch
Start Start Status: oK
Status: Info: Total bitrate : 14.256 / 25.520 Gbps. [ Auto-Apply | Apply
HPD
[ Asserted
Y W a »w

Note:

Please note that MST and DSC features cannot be used simultaneously
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Sourcing DSC Compressed Patterns

UCD Pattern Generator function is able to 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.

Appendix | of this document describes an alternative method of generating DSC compressed files.

DSC Compressor ®
File to compress
Source File: h Files/Unigraf/Unigraf UCD Tools/data/dsc-images/unigraf_default_image_16kppm| [ .. |
16384 x 8640, RGE 24bpp
Sink DSC capability registers (DPCD range 0x60 - > Ox6f, hex)
Update
Compression Options
Color space Qutput resolutions:
YCbCrd:2:2 ~| | 1440 x 576 Compression ratio: | 8bpc -> 6bpp (2.7to 1) ~
e 1600 x 1200 Hori | dlices: |45
olor dept| 1680 720 orizontal slices: ices -
3 ~ | | 1680 % 1050 WVertical slices 4 Slices e
& : 1792 % 1344 T S S
esize mode 1856 x 1302 Custom vertical slices size:
O Scale 1920 1080 1 B
1920% 1200
® crop 1920% 1440 YUV Color range
- 2048 x 1536
Scale and Crop @ Full O 1A
2560 % 1440
Refresh Custom Start Compression
Close

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:

Click Update to read DPCD registers 0x60 to 0x6f from the
connected Sink device

Color Space: Color space of the output compressed file (RGB, YCbCr 4:4:4,
4:2:2, 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 horizontally (1 to 24 Slices)

Vertical slices size:

Vertical slice width (1 to 24 Slices, Custom) (minimum 1,
recommended 108),

YUV Color range: Selection of color range between Full range (Full) (0 to 255 at 8
bpc) 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)

Start Compression:

Result of the compression process is saved in 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:

Start the compression process

unigraf_default_image_16k.ppm >>
unigraf_default_image_16k_1920x1080_YUV422_FULL_bpc8_bpp6.dsc
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To use the created DSC file in Pattern Generator, select pattern: Select DSC Image and click Select
.. to open file selection dialog.

Stream 0
CTA 1920 % 1080 @ 60Hz (VIC76) | [8bpc ~| @ vEsa O CTa

0. Select DSC Image | | YCbCrd44 v [ITUBDT  ~

.efault_image_16k_1920x1080_YUV422_FULL_bpc8_bppb.dsc Select ...

Frame Rate Pixel Clock Adaptive-Sync...

Total 220 1125 = Sync polarity +] x (+)

Front Porch X

Status: oK

Back Perch |1

Start 192 15 x

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

Note: Please note that the selected video mode has to match the used compressed DSC file.

Note: Please note that MST and DSC features and cannot be used simultaneously
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Adaptive-Sync Control (UCD-400, UCD-411, UCD-424)

Adaptive-Sync feature is available for Stream 0. Adaptive-Sync control dialog opens by clicking

button Adaptive-Sync....

Note:

Adaptive-Sync is currently limited

to SST mode.

M Color Bars ~ | [RGB

no options

Frame Rate |60,000 5| Pixel Clock (148500 =

Adaptive-Sync...

Active X Sync width

=1

M4 x5 [F

L Adaptive-Sync

Auto-enable if supported by sink

Fixed Average Votal

[ Divide by 1.001

Increase, lines: 100 1 1.481 ms

Decrease, lines: 1.481 ms

Target refresh rate, Hz: 1125.000 lines

Auto enabled if supported by Sink:

The feature is enabled based on connected Sink status

Disabled:

Feature is disabled unless Auto Enabled ... box is
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; Period,
frames.

Adaptive VTotal, Zigzag pattern:

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

Fixed Average VTotal:

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

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” with 0 (zero) added blank lines. Control dialog will be updated

to indicate the status.
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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
i | &2 select Copy Delete Timing Editor
Name Description ~ Description
Frame Rat 60,00 :
] & 640 480 @ 60Hz rame Rate
Pixel Clock 18,43 g
ﬂ 800 600 @ 60Hz Horizontal Veritcal
8 28480 @ 60Hz Active 540 ) x40 e
B 1024% 768 @ 60Hz Total 800 3 x |525 :
Start 144 : 35 *
@ 1280x 720 @ 60Hz '
Sy 96 5 2 g
& 1280x 768 @ 60Hz ]
B 1220% 260 @ 60Hz Back Porch 4 2 33 E
6 1280 800 @ 60Hz (RE) RB Front Porch 16 n 10 )
& 1280 % 800 @ 60Hz 6% 46
& 1280x 768 @ 60Hz (RE) RB

@ 1280x 1024 @ 60Hz
& 1360x 768 @ 60Hz
& 1400 x 1050 @ 60Hz (RB) RB
B 1600 1200 @ 60Hz
& 1600 1200 @ 60Hz (RE) RB

B 1680 1050 @ 60Hz

B 1680 1050 @ 60Hz (RB) RB

@ 1792x 1344 @ 60Hz

Savs Revert
G 1920x 1080 @ 60Hz ave ever

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 check-box 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 .
Copy: Create a new custom timing based on the selected fixed timing.

Save: Save changes in the selected custom timing.

The dialog will make a sanity check for the values entered and will warn the user for any combinations
that cannot be used.
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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.

Sample playlists are included in UCD Console by default. Content can be imported or edited.

Playlist

Eile Tools Window Help

HDMI RX HDMITX Event Log

Import

Common HDR10+ Test

UCD Console - UCD-422 [2111C404]: HDMI Source and Sink

Link Pattern Generator Playback  Audio Generator

HDCP

EDID 5CDC Sink DUT Testing

Selected Sequence

Seurce: --

~ Sample Content
Basic Video & Audio Example - HDMl.txt
VRR Example - HDM| txt
ALLM .t
HDR & Metadata Example - HOM| bt

Video
Source: -
Amount: -
Herizontal
Total
Start
Active

Audio

Source: -

Amount: -

Sampling:

Packets

Source: -

Amount: -

Status: ldle

HPD
0 Asserted

W online

Sync Width -

Compressed: -

Vertical
Total
Start
Active

Sync Width -

Select Editor

Misc

FrameRate, Hz -
Color Depth, BPP: -
Color Encoding: -

Amount of channels: -

Bit depth:

Playlist defines the UCD device and the output where the content is played. It lists the played

Scenarios and their duration.

Scenario

Scenario is an operating structure that allows user to determine a specific sequence of video frames,
metadata packets and audio that are going to be played in the defined order.

Playlists and Scenarios are stored as human readable text files. The files can be edited using any

text-editor software.

Advanced Playlists

Unigraf UCD devices can also be used as a compatibility test tool for dedicated standards like

Dolby Vision™ and HDR10+. Please contact Unigraf for details.

Note: Please note that Playlists and Scenarios are interface technology dependent.
The provided examples are also somewhat different for HDMI and DisplayPort.

UCD-4XX Console User Manual v2

71.



UNIGRAF

Selected Sequence

Generator Operation

Currently run sequence and its details is indicated in Selected Sequence on the right. The executed
steps of the scenario are listed in the Status Log.

UCD Censole - UCD-422 [2111C404]: HDMI Source and Sink
Eile Tools Window Help

HOMIRX ~ HDMITX  Eventlog
Link Pattern Generator Playback Audio Generator HDCP
Import

Common HDR10+ Test

EDID

¥ Sample Content

Basic Video & Audio Example - HDML.&t

VRR Example - HOMLxt

ALLM.txt

~ HDR & Metadata Example - HDMI.txt

SDR
HDR
HLG
HDR10+
SDR - HDR
SDR - HLG
SDR - HDR10+

Stop

TSRS [EsterD TWareBUnaIe_Z 294303 (1]
\data\playback\content\HDR-GoldenGate\goldenGatel. pg: 4 Epp
C:\Users\Tester\Downloads\SoftwareBundle_2.2.9[4383] (1)
\data\playbackicontent\HDR-GoldenGate\goldenGatel.jpg: 4 Bpp
C:\Users\Tester\Downloads\SoftwareBundle 2.2.9[4363] (1)
\data\playback\content\HDR-GoldenGate\goldenGateZ.jpg: 4 Bpp
C\Users\Tester\Downloads\SoftwareBundle 2.2.9[4363] (1)
\data\playback\content\HDR-GoldenGate\goldenGate3. jpg: 4 Bpp
Image upload succeeded!

Loaded packet(s)

Loaded playback scenario

== Scenario started #1/7 > SDR

HPD
[0 Asserted

W online

SCDC Sink DUT Testing

Selected Sequence

Source: ..o Example - HDML.bct (Playlist)

Video

Source: ...63] (1)/data/playbackicontent/HDR- GoldenGate\goldenGateljpg

Amount: -
Horizontal
Total 2200
Start 192
Active 1920
Sync Width 44

Audio

Source: -

Amount: -

Compressed: -

Sampling: -

Packets

Source: ...ta/playback\content/HDR-GoldenGate\HDMI\Infoframes_0000.bin

Amount: -

Status: Playing 1

Vertical

Total 1125
Start a1
Active 1080
Sync Width 5

Select

Misc

Frame Rate, Hz:

Editor

60

Color Depth, BPP: 8

Color Encoding:

Amount of channels: -

Bit depth:

RGB444

Scenario Editor

Details of a Scenario can be edited with Scenario Editor. Please refer to Appendix H: Scenarios and
Playlists later in this manual for details of Scenarios.

12 Scenario Editor
Video

Path: __ fBasic\Image1.jpg
3 files found
Align raw 10/12bit data to 16bit
[ show frame numbers during playback

i CTA 1920 x 1080 @ 60Hz (VIC 16) ~| RGB ~

Select

DSC: hcactve: | | Heglank: |

votal: | | vstart: |

VActive: | | vsyne: |

Packets

Path: ...

Audio
Path: .. Basic\Rhythm.wav
1 files found

[] Compressed [ ] Litde Endian |44100Hz | |2channels ~

Playing order

Select

Select

16bits

[o-1:80::258;

General

[ Enable scrambler Loading color (R, G,B): HDCP:

Mane

Cancel
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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.

UCD Console - UCD-422 [2111C4041: HDMI Source and Sink - 0O X
File Tools Window Help

HDMI RX. HDMITX Event Log
Link Pattern Generator Playback  Audio Generator HDCP EDID sCDC Sink DUT Testing

Audio Status

Audie loaded: 2 channels @ 44100 Hz, 16 bits

Play Control

Source: audio generatar
Play Stop

Status: playing

Audio Content

@® Generate Audio
Waveform: Sine | Bits/Sample: 1 v
Signal Frequency: Amplitude(%): |60 v
Semple Rate (H): |44100 | Chennels: 2 v

O Load Audio from File
Path: -

Open WAV file...

HPD
0 Asserted

W online

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 Open WAV file... button,
browse and select the file and click Open

To play the selected audio content, click the Play button.
The content will be looped until the Stop button is clicked.

Audio Status in the top of the tab indicates the type of the currently played audio content.

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 Incremental

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: 16, 24

Amplitude(%) Selection of audio amplitude: 10%, 20%, ..., 90%, 100%

Channels Selection of sent audio channels: 1, 2, ..., 7, 8.

When selecting 1 or 2 audio channels ‘1 and 2 channel LPCM Audio
mode’ is used and when 3 and more channels ‘3- to 8-channel LPCM
Audio mode’ is used.
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HDCP Tab

UCD Console - UCD-400 [1750C250}: DisplayPort Source and Sink - o x

File Tools Window Help
DPRX DPTX  Eventlog

Link Pattern Generator Playback  Audio Generator HDCP EDID DPCD FEC Sink DUT Testing

HDCP 1.3 HDCP 2.3
Status Configuration Status Configuration
[ Active [ Enable Encryption [ Active [ Enable Encryption
[0 Authenticated [ Authenticate [ Authenticated [ Authenticate
[ Keys loaded Keys [ Keys loaded Keys
@® Production © Production Content level

O Facsimile - "Test" - R1
O Facsimile - "Test” o O Typeo
Facsimile - "Test" - R2
O None ® Typel
© None

HPD
T Asserted

W online

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.

Status
The status fields indicate the HDCP status of the UCD device.
Active: The stream between UCD and the downstream sink has been encrypted.
Authenticated: HDCP handshake between the UCD and the sink unit has been completed
successfully.
Keys loaded HDCP keys are loaded to the UCD unit.
Configuration

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 sink unit.

Keys
Select between Production and Facsimile HDCP keys. To remove the keys, select None.

Content level
Selection of Type 1 content ensures that content encryption is done with HDCP version 2.2 or higher.

HDCP 1.3/1.4 vs. HDCP 2.3
UCD devices support by default HDCP 1.3 or HDCP 1.4 and HDCP 2.3.
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EDID Tab

EDID Tab provides tools for accessing the EDID and Display ID of the connected sink device. There
are three basic functions:

. Load and save EDID data files in the host PC

° Edit the EDID contents either in EDID Editor or in hex format

. Program and read the contents of the EDID of the connected sink. Up to 4 virtual channels can
be accessed.

UCD Consele - UCD-400 [1946C323}: DisplayPert Source and Sink - [u} X
File Tools Window Help

DPRX DPTX  Eventlog

Link Pattern Generator Playback Audio Generator HDCP EDID DPCD FEC Sink DUT Testing

Add ltem | Remove ltem  Filter Virtual channel [ Show Read Only 7] Recurse
Name Name Value ~
v VESA 0 Pixel clock, MHz 533,25

Vendor & Product ID

EDID Structure Version and Revision Mumbers 1 Horizental Addressable Video 3840
Basic Display Parameters / Features
Color Characteristics 2 Horizontal Blanking in pixels 160
Established Timings | 3 Vertical Addressable Video 2160
Established Timings I
Manufacturer's Timings 4 Vertical Blanking in lines &
Standard Timings: Identification .
Preferred Timing Block 5 Horizental Front Porch in pixels 4
18 byte descriptor 2 6 Horizontal Sync Pulse Width in pixels 32
12 byte descriptor 3
18 byte descriptor 4 7 Vertical Front Perch in Lines 3
v CTA hd
Info ~

Data black collection 00 01 02 03 04 05 06 07 08 09 OA OB OC 0D OE OF

Detailed Timings 000000 (00) £ £f £f £f £f £f 00 10 ac bl 42 50 33 32 30
~ DisplaylD 000010 03 20 01 04 b5 46 27 78 3a le 75 af 4f 42 a7 24
Data Bleck
000020 Of
000030 dl
000040 (35)(00)(bg)(z8)(21)(00)(00)(1a) 0o 00 o0 ££ 00 41 42 43
000050 44 45 46 47 Oa 20 20 20 20 20 00 00 00 fc 00 44
000060 45 4c 4c 20 55 33 32 32 34 4b Sa 0a 00 00 00 fd
000070 00 38 4c le dc 88 01 Oa 20 20 20 20 20 20 02 4a
000080 02 03 29 f1 4e 61 60 3f 10 1f 5f Se 5d 22 04 13
000090 12 03 01 23 0% 07 07 83 Ol 00 00 e3 05 cO 0l e6
2 na2 a1 oo ne ne - v
[ HEX Edit Mode Apply
Read from Sink| | Write to Sink Save As... Load...
HPD
[ Asserted
W online

EDID Files

With Load... and Save as... a hex EDID file can be read and written from the PC. Please note that
the program does not alter the contents of the EDID file or verify its integrity during load and save
operation.

Note:

Four blocks (512 bytes) of EDID code are read. If the device is not supporting all four blocks, the non-
supported area is replaced with blanks.

EDID Editor

Please see the description of the EDID editor in Chapter EDID Editor later in this document.
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Sink DUT Testing Tab

Please refer to Appendix E later in this document for description of the tests available.

UCD Console - UCD-400 [1750C250]: DisplayPort Source and Sink - a x
File Tools Window Help

DPRX DPTX  Eventlog
Link  Pattern Generator ~ Playback  Audio Generator ~ HDCP  EDID  DPCD  FEC  Sink DUT Testing

Alitests  DP14LLCTS HDCP23CTS2C  HDCP 23 CTS3C

Name Pass Fail Skip Runs Last status  * |
v [JorPiaLLCTs

[ 5.2.1.1 Read One Byte from Valid DPCD Address

[] 5.2.1.2 DPCD Receiver Capability Read (Read 12 Bytes from Valid DPCD Address)

[ 5.2.1.3 Write One Byte to Valid DPCD Address

[] 5.2.1.4 Write Nine Bytes to Valid DPCD Addresses

[ 5.2.1.5 Write EDID Offset (One Byte 12C-Over-AUX Write)

[7] 5.2.1.6 Read One EDID Byte (One Byte 12C-Over-AUX Read)

[] 5.2.1.7 EDID Read (1 Byte I2C-Over-AUX Segment Wite, 1 Byte 12C-Over-AUX Offset Write, 128 Byte 12C-Over-AUX Read)

[] 5.2.1.8 lliegal AUX Request Syntax

[ 5.2.1.9 Glitch Rejection

[] 5.2.1.10 Interleaved EDID and DPCD Receiver Capability Read

[J 5.2.1.11 Downstream Stop on MOT Reset

[ 5.2.1.12 Downstream Stop on Timeout

[J 5.2.2.1 Sink Organizationally Unique Identifier (OUI)

[ 5.2.2.2 Sink Count

cococoocoooocooo0o0o0
cocococococoocococoo0o0o
coococococooccooo00
coocococoooocooo0o00

Run Selected| [ Select all |Invert selection| | Configure Import Export | [] Stop on Failure Repeats: [1 2] Delay time, sec [1 2] |SaveReport | | Clear All

HPD
=0 Asserted

@ online

Select the tests for execution by clicking the corresponding row.

Run Selected: Click to start selected tests. By clicking Abort the sequence is stopped.

Select all: Select all tests in the selected tab.

Invert selection:  Invert selection of tests selected. Hint: To clear all selections, click Select all
and then Invert selection.

Configure: Clicking opens a dialog for defining the test parameters for the selected test
set. Please refer to Test Parameters below for details.

Import: Load saved test parameter files (*.td or *.json).

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
applications, please use *.json files.

Stop on Failure:  Stops execution of the selected tests if one of the tests falil

Repeats: Repeat the selected test several times

Delay time: Delay in seconds between individual tests.

At the completion of each test the result of the test is indicated in the matrix on the right hand side of
the test panel. For each test the matrix lists the number of occurrences of each result and the number
of tries performed.

Save Report: Click to generate a report file in HTML format for sharing the results with other
parties for viewing without UCD Console.

Clear Log: Clear the test log and the results matrix
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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.

° Export parameters in Sink DUT Testing tab to a *.td file for later use in UCD Console or with TSI
scripting or sharing.

o Export parameters in Sink DUT Testing tab to a *.json file for later use in UCD Console or with
Python applications or sharing.

° Save parameters in Configure dialog as Presets to be later used in Console. Please find a
description below.

Presets

In all Configure dialogs the selected parameters can be saved as Presets. Please click Presets... to
save or recall a configuration.

CC high voltage limit for 3.04, in mV

Save

Load 4

Remove L4

Open Folder
Reload
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DP and DP Alt Mode Reference Source

Role: Product:
DP Reference Source (DP TX) UCD-400, UCD-411
USB-C DP Alt Mode Reference Source (DP TX) UCD-424

When roles DP Reference Source or DP Alt Mode Reference Source are in use, the following interface
specific tabs are available.

° Status information and control of the downstream link (Link).
. DPCD monitor (DPCD)
o Forward Error Correction (FEC)

Link Tab

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

UED Console - UCD-400 [1750C250]: DisplayPort Source and Sink - O x

File Tools Window Help
DPRX DPTX  Eventlog

Link Pattern Generator Playback Audio Generator HDCP EDID DPCD FEC Sink DUT Testing

Link Status Link Configuration HDCP Status
Lanes (count = 4): o1 2 3 DP1.4 Number of Lancs ~ DP 1.4 Bitrate, Gbps 1% 2K
CRSLEQ R BB EER R 0102 @4 O162 O27 Os40 O675 @810 Active = =
VS/PE (level) Yo 10 10 1/ Authenticated () [
Error count (click to read); - - - - Link Options. Keys loaded [0
LA B ECILA: COSILA: LTFAIL [ FeC (80r100) Enhanced Framing Mode HDCP Configuration
Bit rate: 84Gbps  LinkMode:  8b/10b Downspread X 2X
Framing mode: Enhanced  Scrambling:  Enabled [ EnsbleSSC  Amp (%) 0,50 S : Enable Encryption  [1 [J
MSTmode  Disabled  S5Cststus  Disabled Authenticate oo
DSCstatus:  Disabled FECstatus:  Disabled Serambler reset
Send ACT O Auto @ FFFFh (DP) O FFFFh (eDP ASSR) O Custom 0x  fiff 7
Link Gverrides Link Training
Voltage Swing (level: O 0 ®1  O2 O3 VCP Table
Pre-emphasis (level: ® 0 01 O2 O3 Port # SID Req.PBN Alloc.PBN First slot Slot num
Apply
Link Pattern
Active Video v
Apply
Stream Info
Framerate HTotal HStat HActive HSync Viotal VStat VActive VSync CEF BPC CRC MVID/NVID DSC CRC
59999 5500 216 5120 88(+) 2250 82 2160 10(+) RGB/legacyRGEmode &  43303F71848D  007555/002000 /A
HPD
[ Asserted
W online
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Link Status

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): 0 1 2 3
CR/SL/EQ M O 01 1
VS/PE (level) /0 10 1/0  1/0

Errer count (click to read):

ILA: ) EC) LA CD5_ILA: LT_FAIL:

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

Framing mode: Enhanced Scrambling:  Enabled

M5T mode: Disabled S5C status: Disabled

DSC status: Disabled FEC status: Disabled

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

VS/PE (level): Voltage Swing / Pre-emphasis level

Error count: Content of DPCD Error Count registers

ILA: Status LED for Inter-Lane Alignment

Bit rate: Currently enabled link bit rate

Link mode: Currently enabled channel coding (8b/10b only)

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: Status of Forward Error Correction (FEC) function.

Send ACT: Force sending an Allocation Change Trigger (ACT) sequence over the Main-Link
HPD

HPD

[ Asserted

Asserted: 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 to apply.

Link Configuration
DP1.4 Mumber of Lanes DP 1.4 Bitrate, Gbps
0102 @1 O16z Q27 Cs4 O675 @810

Link Options

[] FEC (8b/10b) Enhanced Framing Mode

Downspread

[ Enable 55¢C Amp (%) |0,50 = Freq (Hz) |30000 =

Scrambler reset

O Auto ® FFFFh (DP) O FFFFh (eDP ASSR) O Custom O FF 3

Link Training
DP1.4 Number of Lanes Lane count used when 8b/10b link coding is selected in LT
DP1.4 Bitrate, Gbps Link rate used when 8b/10b link coding is selected in LT
FEC (8/10b) Enable Forward Error Correction feature (only in 8b/10b coding)
Enhanced Framing Mode Enable Enhanced Framing Mode
Enable SSC Enable down spreading of link frequency (SSC).

Amp (%o) SSC Spreading Amplitude.

Allowed amplitude range is 1 to 10%o (per mil, 0.1%) (It is mandatory for
a DP Rx to support up to 0.5% down spread).

Freq (Hz) SSC Modulation frequency.
Allowed Frequency range is 30 to 35 kHz.
Scrambler Reset: Selection of the value to which the Linear Feedback Shift Register (LFSR)

is reset during scrambler reset.

In Auto mode UCD verifies that connected DP Sink supports eDP and
Alternate Scrambler Seed, and then applies FFFEh. If not, FFFFh will be
used.

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 (@) O3
Pre-emphasis (evel): (O 0 @1 Oz O3

Apply
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Link Pattern

Generator Operation

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 (TPS1)
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 (TPS4)
PRBS7 Send PRBS7 Link Quality Test Pattern

HBR2 Compliance EYE pattern Send HBR2 Compliance EYE pattern

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 after a
re-plug
Note: Please note that except for Active Video and Idle Pattern, Link Training will NOT be initiated on such

events as cable re-plug, 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

Framerste HTotal
59.995 2200
59.995 2200
59.995 2200
59.995 2200

HStat HActive HSync Votal VStart VActive VSync CEF BPC CRC MVID/NVID DSC CRC
192 1920 () 125 4 1080  5(+) RGB/LegacyRGBmode 8 B69SE B33E 1AB3  001777/008000 N/A
192 1920 44(+) M5 4 1080 5(+) RGB/LegacyRGBmode 8 B69E B33E 1AB3  001777/008000 N/A
192 1920 44(s) M25 4 1080  5(+) RGB/LegacyRGBmode 8 BG9E B33E 1AB3  001777/008000 N/A
192 1920 44(+) 125 4 1080 5(+) RGB/LegacyRGBmode 8 BSOEB33E 1AB3  001777/008000 N/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 count.

HActive

Horizontal active, number of active pixels in video line

HSync

HSync width, measured in pixel count.

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

VSync width, measured in line count.

CEF

Used color mode: Color format + subsampling / colorimetry

BPC

Color depth in bits per color (BPC)

CRC

16-bit Cyclic redundancy check (CRC) value per color component calculated from
active pixels

MVID/NVID

Mvid and Nvid time stamps

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

VCP Table
Port # SID Req.PEM AllocPEN First slot Slot num
0 1 532 540 1 9
1 2 32 0 w 9
3 532 540 19 9
532 340 9

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

Port #: Port number where the virtual channel is directed.

SID: Stream identification number of the virtual channel

Req.PBN: Requested PBN (payload bandwidth) value for the virtual channel

Alloc.PBN: 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.
HDCP Status

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

HDCP Status

1.X 2%
Active  — ) —
Authenticated 0
Keys loaded [

HDCF Configuration

1¥ 22X
Enable Encryption D
Authenticate O

HDCP Configuration
Enable and disable HDCP 1.3 or HDCP 2.3 encryption. Duplicates of the controls found in HDCP tab.
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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 Censole - UCD-400 [1750C250): DisplayPort Source and Sink - [m] X

File Tools Help
DPRX DPTX  Eventlog

Link  Pattern Gererator  Playback  Audio Generator  HDCP  EDID  DPCD  FEC  Sink DUT Testing

Load Save Repart
Address : Ox Number of Bytesi Ox [100 5]
00 01 02 03 04 05 06 07 08 09 OA OB OC D OE OF |- 51":?5:,3&?52};}%;2,7"“‘“
002200 14 1e |#4) 81 01 00 01 80 00 00 06 00 00 00 80 00 Dﬁi?f;;EDE?UW=4
002210 08 00 00 00 OO 00 00 0O 00 00 00 00 00 00 00 00 ﬂ:ﬂaﬁ%";@f}l’w’l
002220 00 00 00 00 00 00 00 00 00 00 G0 00 00 00 00 00 POST_LT_AD)_REQ_SUPPORTED = 1
002230 00 00 00 00 00 00 00 00 00 00 00 00 0O 00 00 00
002240 00 00 00 OO0 00 00 00 00 00 00 G0 00 00 00 00 00
002250 00 00 00 00 00 00 00 00 00 00 00 00 0O 00 00 00
. v
SetReference Refresh | Write Changes
Address : 0x Number of Bytes: Ox |100 s
00 01 02 03 04 05 06 07 08 09 OA OB OC D OE OF [« tghECDgOﬁa#hSDgr

0x00101 : = 0x84
LANE_COUNT_SET = 4 [Four lanes (Lanes 0, 1, 2, and 3)]

000110 00 00 00 00 00 00 00 00 00 00 00 GO 00 00 00 00 POST_LT_ADJ_REQ_GRANTED =10
ENHANCED_FRAME EN = 1

000100 1le (g} 00 0a 0a 02 0a 00 01 00 0O 00 00 00 00 OO

000120 3b 00 0O 0O OO0 00 00 0O OO Q0 00 00 00 00 00 Q0
NOTE: Decoded as MAIN_LINK_CHANNEL_CODING_SET = 8b/10b
000130 00 00 00 00 00 00 00 0O 00 00 00 00 00 00 00 00
000140 00 00 0O OO0 OO0 00 00 0O 00 Q0 00 00 00 00 00 Q0

000150 00 00 00 00 00 00 00 0O 00 00 00 00 00 00 00 00

Set Reference Refresh Write Changes

HPD
[ Asserted

B orline

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.

DPCD Decoder flags in Tools > Options contain control of DETAILED_CAP_INFO_AVAILABLE flag.

Refresh: Re-read the data from the DPCD registers to the window in question

Write Changes  Write the portion of data shown in the window in question to the DPCD registers.

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 the selected address areas can be saved as a file in your PC. There are two alternative
formats listed below. Please add the intended format when saving:

° Binary DPCD Fata File format (*.DPD). This is Unigraf proprietary format. You can also load the
DPCD content stored in this format.

° HEX Dump (*.HEX) in a human readable text format.
Click Save to select the location and the format of the file.

Click Load to load DPCD data saved in DPCD Data File (*.DPD) format to the editor.

To program the data into the DPCD registers of the connected sink click Write Changes.
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FEC Tab

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.

UED Console - UCD-400 [1750C250]: DisplayPert Seurce and Sink - o X
File Tools Window Help

DPRX DPTX Event Log

Link. Pattern Generator Playback Audio Generator HDCP EDID DPCD FEC Sink DUT Testing

[0 FEC Enabled || Prefer FEC Enzbled | EnableFEC | | Disable FEC FEC Status Log
Sink FEC Status: Decode Enable Detected

Error Generator

Number of errars to generate for Lanes:

Generate errors of type: |Corrected parity Lemor v

Delay between steps (in microseconds):

Apply

Sink Error Counters (DPCD)

Lane #0  Lane #1 Lane #2  Llane #3

Uncorrected block errors 0 0 0 o
Corrected block errors 0 0 0 o
Biterrors 0 0 0 o
Parity block errars 2 0 0 o
Parity bit errars 2 0 0 o
Update Clear Counters
Debug FEC Sequencing
send FEC Enable Sequence send FEC Disable Sequence
Sink FEC Status: Decode Enable Detected
Clear Log
HPD
[ Asserted
B online
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 the

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 with 2 error bits together
Corrected parity 2 parity byte errors with 2 error bits together

Corrected block 1 error

Corrected parity 1 error

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, errors 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
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Debug FEC Sequencing

Send FEC Enable Sequence ~ UCD-400 will start adding FEC Enable Sequence in its main link
data.

Send FEC Disable Sequence  UCD-400 will start adding FEC Disable Sequence in its main link
data.
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HDMI Reference Source

Role:
HDMI Reference Source (HDMI TX)

Product:
UCD-422, UCD-412

When roles HDMI Reference Source is in use, the following interface specific tabs are available.

o Status information and control of the downstream link (Link)
o SCDC monitor (SCDC)

Link Tab

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

UCD Consele - UCD-422 [1941C325]; HOMI Source and Sink - o X
File Tools Window Help
HDMI RX HOMLTX Event Log
Link Pattern Generator Flayback Audio Generator HDCP EDID SCDC Sink DUT Testing
HDMI Behavior FRL Control HOCP Status
O14 020 ®21 O Disable FRL X 2x
stanes O3 O6  (abps) Active o
Status N Os Os @ Qun | it [E=y ]
Lane 0 Lane 1 Lane 2 Lane 3 anes Keys loaded [
Chonnellock 0 0 0 | et .
Erorcount 0000 0000 0000 0000 LT Tmeout (rs): o Confgureton
11X 2X
Behaviar DML 2.1 ITPolTmeout (ns): |2 5
= video Enable Encryption (] [
Link Trairing Authenticate O o
TMDS Status
Mode HDMI FRL Status
TMDS Bit Clock Ratio  1/10 3G mode FRL Mode 10Gbps 4-ane
B Scrambling LT Status LTS:Pf3
DS Control FLT Update | —
onre FLT Ready ==
Mode: DV HDMI FRL Start ||
Link Mode: 66 3G FLT No Timeout ==
Enable Scrambler FRL M ==
lane 0 Llanel Lane2  Lane3
L 0 o 0 o
Pattern 0 0 0 0
FFE level 0 o 0 o

HFD
3 asserted

B online

HDMI Behavior
Selection of the HDMI version to be used (HDMI 1.4 / HDMI 2.0 / HDMI 2.1).

Status

Channel lock: Status of Channel Lock in the four lanes
Error count: Contents of the SCDC Error counter registers of the connected Sink.
Behavior: Assigned HDMI mode

Video Video signal status
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TMDS Status (only in TMDS mode)

TMDS Status

Mode HDMI
TMDS Bit Clock Ratio  1/10 3G mode

0 scrambling

TMDS Control

Mode: O vt
Link Mode: ) 86
[ Enable Scrambler

Mode: Status of the HDMI/TMDS mode (HDMI/DVI)

TMDS Bit Clock Ratio: Status of TMDS_Bit_Clock_Ratio bit in SCDC - TMDS Configuration
(1/10 or 1/40)

Scrambling: Status of TMDS_Scrambler_Status bit in SCDC — TMDS Scrambler

Status (1=LED on; 0=LED off)

TMDS Control (only in TMDS mode)

Mode:

Selection of the HDMI/TMDS mode (HDMI/DVI)

Link Mode:

Selection of TMDS Bit Period / TMDS Clock Period ratio (1/10 or
1/40) (3G / 6G)

Enable Scrambler:

FRL Control

FRL Control
() Disable FRL

3 Lanes O 3 OG

4Lanes O [

Control of Scrambling_Enable bit

® 1w 012

FFE Max:

LT Timeout (ms):

LT Poll Timeout {ms):

Link Training

Disable FRL:

-
-

Disable FRL mode

Capability Radio Buttons:

Selection of the link mode used for FRL link training.

FFE Max:

Set the maximum FFE level (0 - 3) supported for each FRL rate

LT Timeout:

The time used for FLT Timer (default = 2000 ms)

LT Poll Timeout:

Poll interval for FLT_update flag (default = 2 ms)

Please click Link Training to apply
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FRL Status

FRL Status

FRL Mode 10Gbps 4Hane

LT Status LTS:P/3

FLT Update | —

FLT Ready 3

FRL Start ==

FLT No Timeout | —

FRL Max | m—

Lane 0 Lane 1 Lane 2 Lane 3

LTP 0 1] 0

Pattern 0 1] 0 0

FFE level 0 a 0

FRL Mode: FRL Mode used by UCD-422 HDMI source

LT Status: FRL link training status of UCD-422 HDMI source

FLT Update: Status of FLT_update flag in SCDC Update Flags register of the connected
HDMI sink.

FLT Ready: Status of FLT_ready flag in SCDC Status Flags register of the connected
HDMI sink.

FRL Start: Status of FLT_start flag in SCDC Update Flags register of the connected
HDMI sink.

FLT No Timeout: Status of FLT_no_timeout flag in SCDC Source Test Configuration register
of the connected HDMI sink.

FRL Max: Status of FRL_Max flag in SCDC Source Test Configuration register of the

connected HDMI sink.

Lane Status Matrix

LTP: Status of Lnx_LTP_req (x = 0 to 3) fields in SCDC Status Flags register of
the connected HDMI sink
Pattern: Link Training Pattern used (0 to 8)
FFE Level: FFE level used (0 to 4)
HDCP Status
HDCP Status
1.X 2%
Active  — —

Authenticated [0 [
Keys loaded [ T

HDCP Configuration

1LX  2X
Enable Encryption  [] [
Authenticate O d

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

HDCP Configuration

Enable and disable HDCP 1.3 or HDCP 2.3 capability of UCD-422 Sink. Duplicates of the controls
found in HDCP tab.

HPD (Bottom panel)

The status LED indicates the state of the HPD signal Asserted (logical “high”) or De-asserted (logical
“IOW").
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SCDC Monitor

SCDC monitor presents content of HDMI Status and Control Data Channel (SCDC) structured by its
address range.

UCD Console - UCD-422 [2101C290]): HDMI Source and Sink - [m] X

Ele Tools Window Help
HDML RX HDML TX Event Log

Link: Pattern Generator Playback Audio Generator HDCP EDID SCDC Sink DUT Testing

Address : 0x Number of Bytes: 0x SCDC Decoder: Load Save Report

Status and Control Data Channel

00 01 02 03 04 05 06 07 08 09 OA OB OC OD OE OF Sine Configuratien

000000 00 01 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0x0003L o= 0=l

FLR Rate = 5 [Fixed Rate Link at
000010 0O ©0C 00 00 0O 00 00 00 0O 00 00 00 00 00 00 00 10 Gbps per line on 4 Lanes] [bit
0-3]1
000020 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 FFE Levels = 1 [bit 4-7]

000030 00 (15 00 00 00 00 00 00 0O 00 00 00 00 00 00 00
000040 Se 00 00 00 CO OC 00 00 00 00 QO Q0 00 00 00 00
000050 01 80 00 80 00 80 ££ 00 80 80 00 00 00 00 00
000060 00 0C 00 OO0 0O 0OC 00 OO0 0O 0C 00 00 00 00 00 Q0
000070 00 00 00 00 CO OC 00 00 OO0 OO0 QOO 0QO 00 00 00 00
000080 0O 0C 0O OO0 0O OC 00 OO0 0O 0C 00 00 00 00 00 Q0
000080 00 00 OO0 00 CO OC 00 00 OO0 00 OO OQ 00 00 00 00
0000AD 0O 00 00 00 00 00 00 00 0O 00 00 00 00 00 00 00
0000BO 00 00 00 00 CO OC 00 00 00 00 QOO OCO 00 00 00 00
0000CO 00 00 00 00 00 00 00 00 0O 00 00 00 00 00 00 0O
0000D0O 00 00 00 00 CO OC 00 00 00 00 QOO OCO 00 00 00 00
0000OEO0 00 ©0C 00 00 00 00 00 00 0O 00 00 00 00 00 00 00
Q000F0 00 00 00 00 CO 00 00 00 00 00 QOO OCO 00 00 00 00
000100

SetReference Refresh | Write Changes

W Connected

The SCDC Monitor panel on the right hand side shows the interpretation of the SCDC byte selected
on the monitoring windows. The selected byte is shown with a green outline.

Refresh: Re-read the data from the SCDC registers to the window in question

Write Changes ~ Write the portion of data shown in the window in question to the SCDC registers.

Set Reference  Store currently shown data as a reference for comparison

When the data is Refreshed from the SCDC 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 SCDC Content

SCDC data in the selected address areas can be saved as a file in your PC. There are two alternative
formats listed below. Please add the intended format when saving:

o Binary SCDC Fata File format (*.DPD). This is Unigraf proprietary format. You can also load the
SCDC content stored in this format.

. HEX Dump (*.HEX) in a human readable text format.
Save: Store SCDC content to a file.
Load: Recall SCDC data saved in a Data File (*.DPD) format to the editor.
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USB-C Monitoring

Generator Operation

Role:

Product:

USB-C DP Alt Mode Reference Source (USB-C TX) or

UCD-424

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

available.

o USB-C Power Delivery (PDC)

USB-C Power Delivery Tab

When UCD-424 is used in DP Alt Mode Reference Source role, USB-C Power Delivery tab is available.
The content of USB-C Power Delivery tab is similar to the tab available when in UCD-424 is used in

DP Alt Mode Reference Sink role.

Please refer to chapter USB-C Monitoring in section 4. Analyzer Operation earlier in this document.

UCD Console - UCD-424 [2143C464]: USB-C Source and Sink

File Tools Window Help
USB-C RX USB-CTX Event Log
PDC  Link  Patten Generator  Playback  Audio Generater  HDCP
Status

¥ Status
Data Role Down facing port (DFP)
Power Role Source
VConn On

¥ DUTStatus
Data Role Up facing port (UFP)
Pouwer Role Sink
VConn off

‘¥ PD Contract

Power Source

- PDO Type Fixed
- PDO voltage 200V
- PDO max current 300A
Power Sink
- RDO max current 3.00A
- RDO oper current 300A
- No USE suspend Yes
- USB comm capable Yes
- Capability mismatch No
- Give back No
¥ Bus Electical Status
Vbus voltage 948V
Vbus current 107A
CCl voltage 550%
PD Control

Send PR_SWAP | Send DR_SWAP  Send VCONN_SWAP  Send FR_SWAP

HPD
[ Asserted

B online

EDID

DPCD

FEC Sink DUT Testing
Capabilities DP Alt Mode
Initial Role

O DFP/SRC (O UFP/SNK (® DRD/DRP

[ Reject PR Swap
[ Reject DR Swap
[ Rejiect VCONN SWAP

Reject FR Swap

UCD-424 Status
Power Delivery Spec:
Vendor ID;

Product ID:

Product Type:

Accessories

[ Audio Accessory

Status

PDC Status [0 DUT Attached (E-Marked) 220 | Reconnect

- o X

PowerSource  PowerSink  Cablelnfo  Controls

€CPull-up

© Defaut

Q154

® 304

Try Behavior

O Tiy Sink

O Ty Source

@® None
PDrev30v10
Ox16A6
Oxd24
unspecified
[ Debug Accessory

Reset Cable Orientation: Flipped
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6. EVENT LOG

Event Log dialog is divided into two panels: the left panel lists all transactions, and the right panel
shows the parsed transaction data for the line selected in the list on the left.

UCD Console - UCD-400 [1918C306]: DisplayPort Source and Sink - O X
File Tools Window Help

DP RX DP TX EventLog

Start Stop Load Save Report

o Fiters |

I+ Search: | 20 o 0 >
[ aux
[ sor
Oven
[ msa

Source Type Start

DPTX
HFD
ALK

AutoScroll  Events: 0 / 0 Colors Clear Clear on Start

B oniine

Role Logged Events

DP Sink (UCD-400) HPD, SDP, AUX, VB-ID, MSA, Link Pattern, AUX_BW
DP Alt Mode Sink (UCD-424)

HDMI Sink (UCD-422) HPD, Packets, 12C, CEC

DP Source (UCD-400, UCD-411) HPD, AUX
DP Alt Mode Source (UCD-424)

HDMI Source (UCD-422, UCD-412) HPD, 12C, CEC

DP Alt Mode Sink (UCD-424) PD, LSE
DP Alt Mode Source (UCD-424)

Start: Starts event logging and stop it by clicking Stop.

Save: Save transactions as Event Log data.

Load: Load saved Event Log data

Report: Store event logs as reports in HTML format to be shared and viewed with any web
browser.

AutoScroll: When selected, transaction list is scrolled vertically, and the latest transaction is
shown as the last item of the list. When not selected, the items shown before
clicking Start will be shown.

Events Number of events detected

Clear: Click to clear transaction list. When Clear on Start is selected, the list is cleared
when clicking Start.
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Selecting Logged Events

HPD

Status and status changes of Hot Plug Detect (HPD) signal, power detection status and cable
connection status.

AUX
Log DP AUX Channel transactions and Sideband Messaging.

SDP

Log DP Secondary-data Packets. Click the ! button 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]:
[ Audio_TimeStamp [1] [ Audie_Stream [2]
Extension [4] Audio_CopyManagement [5]
ISRC [6] VSC [7]
Camera Generic
CGo [5] cG1[g] €62 [a] €G3 [6]
CG4[C] €65 [0] €66 [E] CG7 [F]

Picture Parameter Set [10] VSC_EXT_VESA [20]
VSC_EXT_CTA [21] [ Adaptive-Sync SDP [22]
InfoFrames
Hvs 80 +1] A avi[80 +2]
SPD [80 + 3] Audio [80 +4]
MPEG Source [80 + 5] [_] NTSC VBI [30 + 6]
DRM [80 +7)

Enter packet type as hex valuz separated by comma:

[ox0, 0xF

o

VB-ID

Log Vertical Blanking ID packets sent in DP stream. Click the “*/button to open the Event Filter
Dialog. The dialog enables definition of which events will be logged.

Event Filter Dialog ®

VBID filtering

=]

isabled On set On clear On any
VBLANK

FIELD_ID
INTERLACE
NO_VIDEQ
NO_AUDIO
HDCP_SYNC
COMPRESSED
RESERVED

[] ©n MVID change
[J ©n MAUD change

O Logall @ Log an change

Cancel

®0000000
[elele)elo)olele!
[elele)ole)olele
Ceee®e®®

MSA

Log Main Stream Attributes sent in DP stream. Click the ! button to open the Event Filter Dialog.
The dialog enables logging of all MSA:s of just changes on selected parameter.

Event Filter Dialog X

MSA fiesing

Enable logging MSA packet an change in:

MVID NVID HTOTAL VTOTAL
HSTART VSTART HsP HSW
vsp vsw HWIDTH VHEIGHT
MISCD MIsCL

O togal (@) Logon change
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Link Pattern
Locate bit patterns in DP Link data.

Event Filter Dialog x
DP RX Custom Pattern:

Pattern type: Bytes (hex) ~

Cancel

The following standard patterns are being detected by default:
TPS1, TPS2, TPS3, TPS4, IDLE, ACTIVE VIDEO, CP2520.1, CP2520.2, PRBS7, PRBS31.

Additionally the user can define a 80 bit custom pattern as HEX or K/D Codes. The custom pattern is
by default 80 consecutive bits as 0 (logical LOW)).

AUX_BW

Display DP AUX Channel messages in details of the Manchester code.

Packets
Log metadata sent by Source device in HDMI stream

Event Filter Dialog x
HDMI R InfoFrames fitlering:
Enable logging of following packets [IDs in hex]:
Vs [81] AVI [32)
SPD [83] Audio [34]
MPEG Source [85) INTSC VB [86]
DRM [87]
Enter packet type as hex value separated by comma:
[oxa,
e
Log data sent over I2C communication lines of HDMI interface
Log USB-C PD communication messages
Event Filter Dialag X
USB-C LSE thresholds:
VBUS threshold my
IVBUS threshold mA
VEC threshold my
VSBU threshold my
IVCONN threshold mA

Low Speed Electrical logger captures the Voltage and Current on the low speed lanes of the
USB-C connector including CC, VBUS, VCONN, and SBU.

Event Filter Dialog sets the threshold values for capturing the changes. Parsed transaction data shows
the captured data with indication of the changed values.
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Event Transaction List

Transaction data in Transaction List is ordered in columns. Each column provides additional
information about the data line, facilitating its viewing and interpretation.

UCD Console - UCD-424 [2143C464]: USB-C Seurce and Sink - o x

File Tools Window Help

USB-C RX. USB-CTX Event Log

Start Stop Load Save Report
USB-C RX Fiter: | =|[pirection = Sink to Source ~
Native AUX Reply = AUX ACK
[ HeD Search: | 2 o 0 = | [*]|12c-over-aux Reply = AUX_ACK
O aux Source Type Start Info ~ || Extended Receiver Capability
DECD_REV [RC]
O sop 10 DP TX AU 00:01:12.307.280.000  RD 0x00201; 1 0x02200 == Ox12
DECD V1.4
[Jve-p " DPTX AUX 00:01:12.307.401.000  AUX_ACK 00
Extended Receiver Capability
[ msa 12 DPTX AUX 00:01:12.307472.000  RD 0x0000E: 1 MAX LINK BATE [RO]
0x02201 := Ox1E
[ Link Pattem 13 DPTX AUX 00:01:12.307.594.000  AUX_ACK 80 = 2.1G
MAX_LINK RATE = 9.1Gpbs (EBR3)
[ sux Bw 14 DR TX AUX 00:01:12.307.662.000  RD 0x02200: 12 Extended Receiver Capability
MRX_LENE_COUNT [RO]
Leo 15 DPTX AUX 00:01:12.307.790.000  AUX_ACK 14 1E C4 8101 00 01 80 00 00 06 00 003202 = xca
Oise e MAX_LANE_COUNT = 4
16 DPTX AUX 00:01:12.3 s 0: 1 ENERNCED_FRAME_CAP = 1
[ Select all length =1 TPS3_SUPPORTED = 1
7 DPTX AUX 00:01:12.3 o1 POST_LT_ADJ_REQ_SUPPORTED = 0
ey
USB-CTX
18 DPTX AUX 00:01:12.3 3130 Extended Receiver Capability
7 va MRX_DOWNSPREAD [RO]
HeD 19 DP TX AUX 00:01:12.31 0x02203 := 0x6l
1 aux va MAX_DOWNSPREAD = 0.5%
20 DPTX AUX 00:01:12.34, 1107 NO_AUX_HANDSHAKE_LINK_TRAINING = 0
Oeo Py TPS4_SUPPORTED = 1
Ose 21 DR TX AUX 00:01:12.3 STREAM REGENERATION_STATUS_CAPABILITY = 0
[ select all z | |brI AUX 0001123 16 Extended Receiver Capability
. NORE & DF_FWR_VOLTAGE CAP [RO]
O 2 DPTX AUX 00:01:12.3( ¥ ID183CIBAIECALTIROFFISA || 002204 -= 0x0l
Select all
24 DPTX AUX 00:01:12.3 :.a t 1 ) | ONS_SUPPORTED = O
v 5V_DP_PWR_CAP = 0
25 DPTX AUX 00:01:12.308.588.0 AUX_ACK 14 'V DF 0
0
26 DPTX AUX 00:01:12.309.056.000  RD 0x0000E: 1
Extended Receiver Capability
27 DR TX AUX 00:01:12.309.179.000  AUX_ACK 80 DOWN_STREAM_BORT_PRESENT [RO]
0x02205 := 0x00
28 DPTX AUX 00:01:12.309.248.000  RD 0x02200: 16 DFE_PRESENT = Device i3 a virtual DP Sink peer device ¢
0 (DisplayPort)
2 DPTX AUX 00:01:12309377000  AUX_ACK 14 1E C4 810100 01800000 05 000 o .
< > < ) - >
AutoScroll Events: 683 / 683 | Colors Clear Clear on Start
B online

Source: The communication port: DP RX, DP TX, HDMI RX, HDMI TX or HDCP 1.X, HDCP 2.3

Type: The logged item:
HPD, SDP, AUX, MSA or VB-ID (DP or DP Alt Mode)
HPD, Packets, 12C, CEC (HDMI)

Start: Each line is identified by its timestamp, marking the instant when an event or error was
detected, or when a data transaction got started.
The timestamp can be displayed as a time delay from the start of the acquisition
(absolute) or from the previous line (relative). The timestamp can be displayed in
milliseconds or in minutes, seconds, and microseconds.

Info: This column provides a short description of the message content

When hovering the mouse over the transaction list, a mouse-over window will open. It provides a brief
list of the content in the transaction under the mouse.
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Customizing Transaction List

User Can change what data is shown in the transaction list by adding and removing columns or
limiting the transaction types in the list. User can also color highlight various types of transactions for
better readability.

Right-click on the list to open the menu.

.| Hot-Plug-Detect Level
Type Start 2

Packet Raw Data:
I_ 00:00:00.317.306.000 HPD Low 01 00 00 00 00 00 00 O

HPD 00 ®  Time from start copsiioal el

Time from previous

HPD 00:
Show as microseconds

HPD 00: ® Showash i MSecs:secs:nsec:

HeD 0o Configure colors

HPD oo Configure columns

AUX 00:00:00.889.703.000 RD 0x0000E: 1

AUX 00:00:00.889.823.000 AUX_ACK 80
Configure Start

The time indicated in column Start can be either:

° Time from start of the capture

. Time from previous event

The time can be expressed either:

° In microseconds (1/1 000 000 Second)

° Hours : minutes : seconds : milliseconds : nanoseconds

Configure Colors

Configure colors dialog allows the user to highlight various types of transactions in the list by changing
character color and background color of the transaction line.

Cenfigure colors % x
Add Config Remave AV Clone
Rule(applied in order shown) Format Applies to
£ 8 Normal line On Packet AaBbCcYyZz
Add: Add a new color highlight rule
Config: Modify the selected rule
Remove: Delete the selected rule
Clone: Duplicate the selected rule
AV Change order where rules are applied.

The rules are applied from the bottom to the top of the list.
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Adding Rules

Event Log

The color highlight rules are set by transaction type. The content of Add rules dialog is dependent on
the type of item selected.

Configure search x Configure search I} X Configure search x
Type: Normal line Type: AUX v Type: SDP ~
Event: Event: On Write ~ SubType: [Extension -
An "
Back: Address inrange ~ Event:
= = Audio Stream
type = Norm| USB-C Voltage Start address: 0x ‘0 3 | End address: 0x |0 - ‘ Back: Text: [JReserved
colar ==FFffff USB-C Event Extension
textColor =#000000 Back: Text: |l Font AzBhCcYyZz type = SDF Audio Copy Management
font=M5 Shell Dig 2:3 subtype = Extension|ISRC
type = AUX trigger = On Packet | ¥ideo Stream Configuration
address = 0x00000:0x00000 color=# Camera generic 0
trigger = On Write textColor= #5500ff (Cameragenericl ¥
color =#fFFF font=MS Shell Dlg 2:8
textColor= #00aa7f
font=M5 Shell Dig 2:8

Configure Columns

In the dialog there are two columns: Available and Active. An item from Available list can be included
in Active columns by selecting it and clicking on the right arrow [>] in the middle of the two columns.

The order of Active items can be changed by selecting an item and moving its position in the list with
up Aand down V arrows.

L Configure columns x
Available Active
1 gHPD:hpd (60) 1 Source (60)
2 HPD:pwd (B0) . 2 Type (70)
3 HPD:cd (B0) j 3 Start (164)
4 HPD:+5V (60) o |4 o (39
5 AlUX:address (60)
& All-lenath (G0 b
Presets - Apply

Type Filter

Type filter dialog lists the types of transactions found in the list and allows the user to select which

Configure filter

[] case sensitive
Columns:

Source
Type
Start
Info
Types:

Types

~ [ DPRX
1 HPD
[ msa
[ aux
[] ve-ID

[1 select al

transaction lines are currently shown.

Quick Filter

By entering a DPCD address in the Quick Filter field on top of the transaction line, the user can limit
the list to show only the reads or writes to this DPCD address.
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Event Details

HPD
HPD transactions include the following statuses:
Hot-Plug-Detect Level: Status of HPD signal: HIGH (Asserted), LOW (De-asserted)
PWD Level: Status of source device detection: High (DP Tx detected),
LOW (DP Tx not detected)
Cable Detect Level: Status of cable detection HIGH (Cable connection detected) LOW

(Cable connection not detected)

Device ID = 01 [DP R¥]
Hot-Plug-Detect Lewvel HIGH
PWD Lewvel HIGH (DP Tx is connected to Rx and has power applied to AUX pull-up resistor)
Cable Detect Lewel HIGH

AUX (UCD-400, UCD-411, UCD-424)

Transaction list includes the following DP AUX Channel transactions. Parsed transactions panel
provides details for each transaction.

RD: Native AUX Request Transaction for read

WR: Native AUX Request Transaction for write

12C RD: 12C-over-AUX Request Transaction for read

12C WR: 12C-over-AUX Request Transaction for write

AUX_ACK: AUX Reply Transaction (Request accepted)

AUX_NACK: AUX Reply Transaction (Request not accepted)

AUX_DEFER: AUX Reply Transaction (Delayed, new request needed)

Sideband REQ: Sideband down request message (DOWN_REQ_MSG)

Sideband REP: Sideband down reply message (DOWN_REP_MSG)

HDCP Trace 1.X or HDCP Transmitter and HDCP Receiver communicate DPCD values
HDCP Trace 2.3: over AUX Channel. Transactions are listed as DPCD Address Range

Traces where HDCP Port name is indicated.
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Native AUX Transaction Example

Direction = Source to Sink Direction = 5ink to Source
Wative AU Request = Read Wative AUK Reply = RUE_ACE
Length =& I2C-over-AUK Reply = AUX ACK
Rddress = 0x00200

Link/5ink Device Status
Link/5ink Device Status SINE_COUNI [RO]
SINE _COUNT [RO] 0x00200 := Ox01
0x00200 SINE _COUNT = 1

CP_BEADY = 0

Link/Sink Device Status
DEVICE SERVICE_IRQ VECTOR Link/5ink Device Status
0x00201 DEVICE_SERVICE_IRQ VECTOR

0x00201 0xl0
Link/Sink Device Status REMOTE_CONTROL_COMMAND PENDING = 0
LANEO_1_STATUS [RO] AUTOMRTED _TEST_REQUEST = 0
0x00202 CP IRQ =10

MCCS_IRQ = 0

Link/5ink Device Status DOWN_REP_MSG_RDY = 1
LANEZ 3 STATUS [RO] UE_REQ_MSG_RDY = O
0x00203 SINK _SPECIFIC IRQ = 0

Link/Sink Device Status

LANE ALIGN_ STATUS_UPDATED [RO] Link/Sink Device Status
0x00204 LENEO_1_STARTUS [RO]

0x00202 0x77
Link/Sink Device Status LANEO_CR_DONE = 1
SINK_STATUS [RO] LANE(_CHANNEL EQ_DONE = 1
0x00205 LENEO_SYMBOL LOCEED = 1

LANEL CR_DONE = 1
LANEL_CHANNEL_EQ_DONE = 1
LENEL_SYMBOL LOCKED = 1

TAinlk/Sinl Newics Statns

Sideband Message Example

Sideband message header Sideband message header
Link_Count Total 1 Link_Count_Total 1
Link_Count_Remaining 0 Link Count_Remaining a
Broadcast_Message 0 Broadcast_Message a
Path Message 1 Path_Message 1
M5G_Body_Length 3 M5G_Body_Length 7
Start_Of_MT 1 Start_Of_MT 1
End_OF_MT 1 End_0f_MI 1
Message_Sequence No a Message_Sequence No a
Sideband message walidity check Sideband message wvalidity check
M5G_Header_CRC T[Good] MSG_Header_ CRC 0[Good]
M5G Body CRC 85[Good] M5G_Body CRC 20[Good]
Header Reserved (Zero) fields [Good] Header Reserved (Zero) fields [Good]
Message Transaction decode Message Transaction decode
Request_Identifier Ox10[ENUM PATH Reply_Type ACH
Bort_Number 8 Request Identifier 0x10 [ENUM PATH
Port_Number g
Full Payload Bandwidth Number Available 7737
Payload_Bandwidth Number 7737

HDCP Trace Example

E(kpub) _k(m)- DECD Address range trace

0x69220 - 0xE929F
No extended trace decoding available.

Block dump:

C7 90 €7 D2 D9 9A BD 43 56 €4 13 52 A5 73 BB
56 E1 FD 82 F& 3R 24 9 BB 0C FD 42 98 3B 17
E6 07 14 D6 ES CR 25 1% 10 3D 26 38 Fé 15 BT
4F BE 2B 25 B3 CC €2 0E 1D 00 21 41 E2 DD 09
A2 26 ES SF 9D R0 2F F2 185 AR 9% 43 Cg €D 4%
§ 52 TE B3 AT F2 CC 85 55 F7 51 53 31 41 FC
C2 €D BF 06 SA 2B D7 B9 17 27 53 2E 16 DE 74
E3 96 1C 4E RS 31 30 BAR 68 BS 3D D6 EE C9% F7

o

(= o =
Gcogomcol—-o
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SDP (UCD-400, UCD-411, UCD-424)
DP Secondary-data Packets.

SDP ID: 0x00
SDP Type: 0xE4
SDP Length: 0x01B {27)
SDP Version: 0xl2  (18)
Data Byte 1:
CcC[2-0]: 0xl Channel Count 2
CT[7-4]: 0x0 Refer to Stream Header
Data Byte 2:
55[1-0]: 0x0 Sample Size Befer to Stream Header
SF[4-2]: 0x0 Sampling Fregquency Refer to Stream Header
Data Byte 3:
CET[4-0]: 0x00 Refer to CT (Data Byte 1)
Data Byte 4:
CR[7-0]: 0x00 Channel Rllocation 1 2 3 4 5 [
FL FR - - -
Data Byte 5:
LFEPBL[1-0]: 0x0 LFE Playback Lewvel Unknown or refer to other inforn
L3V[&6-3]: 0x0 Level Shift Value 0de
DM _INH[7]: 0x0 Down-mix Inhikit Flag Permitted or no information aboy
Raw Data:
Head: 00 84 1B 48 (PB: 00 34 D7 DI1)
Body: Ol 00 00 00 00 0O 00 0O 0O OO OO0 OO QO Q0 00 00 (PB: 93 00 00 00)
00 00 00 00 00 00 00 00 00 00 00 00 00 OO 00 00 (PB: 00 00 00 00)

VB-ID (UCD-400, UCD-411, UCD-424)
Vertical Blanking ID packets sent in DP stream.

Device ID =00

Stream ID = 00

Data length =3
VerticalBlanking Flag = l[bit 0]
FieldID Flag = 0[kit 1]
Interlace_Flag = 0[kit 2]
NoVideoStream Flag = 0[kit 3]
RudicMute_Flag = 1[kit 4]
HDCP SYNC DETECT = 0[kit 5]
CompressedStream Flag = 0[bit 6]
Beserwved = 0[kit 7]
Mvid = 0x33

Maud = 0x00

MSA (UCD-400, UCD-411, UCD-424)
Main Stream Attributes sent in DP stream.
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Device ID =0l

Stream ID =03

Data length = 28

Mvid = 0x2333

Wvid = 0x3000

H-Total = 2200

V-Total = 1125

H-Active = 1320

V-Rctive = 1080

H-5ync Width = 44

V-Sync Width =5

H-Sync Start = 192

V-3ync Start = 41

MISCO = 0x20

MISCO0.Clock = Rasynchronous

MISCL = 0x00

MISCl.Interlaced Vertical Total Even: Number of lines per interlaced frame (consisy
MISCl.Interlaced Vertical Total Ewven: No 3D sterec wvideo in-bkand signaling

Event Log
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Link Pattern (UCD-400, UCD-411, UCD-424)

Details of the detected patterns in DP link data. Parsing table lists the detected pattern and its status
(Info column provides the same info in internal coding)

Device ID = 01

Lane 0 [ACTIVE VIDEO; Detected: ]
Lane 1 [ACTIVE VIDEO; Detected; ]
Lane 2 [ACTIVE VILEQ; Detected; ]
Lane 3 [ACTIVE VILDEQ; Detected; ]

AUX_BW (UCD-400, UCD-411, UCD-424)

DP AUX Manchester code details in bit level. (L= Low + Low; H = High + High)

Device ID

Fla

Packet size

)
20 [bytes]

Direction Source to Sink
LOODO0OOOO0OOODO0OO0O0O0O0O0O0O0O0O00D
OHHLL100100000000001

00

0O00HHLL

PD (UCD-424)
USB-C PD communication messages

01 [DisplayPort RX]
0x00[Data message]

oo0o0Q0O0O0DO0O0DO0O0OO0RDQ
oo00Q0O0O0D100000

Start of packet: SOP (51 51 51 52)

Header

Extended(13)

Data Objs(14..12)
Message ID(11..9)
Port Power Role(8)
Spec BRev(7..8)
Port Data Role(5)
Message Type(4..0)

0x21R1 Data Message
a
2
a
Source (0xl)
v3.0{0x2)
DFP (0x1)
Source_Capabilities (0x01)

Fixed FDO - Source 0x2R01912C
Fixed supply(3l..30) 0x0
[ual-Role Power(2%) True (0xl)
USE Suspend Supported(23) False (0x0)
Unconstrained Power(27) True {0xl)
USE Comm Capable (26) False {0x0)
Dual-Role Data(25) True {0xl)
Unchunked Ext Messages Sup(24) False (0x0)
EPR Mode Capable(23) False {0x0)
Reserved(22) 0x0
Peak Current(2l..20) Peak current equals Ioc(0x0)
Voltage(1%..10) 5000mV {0x064)
Maximum Current({9..0) 3000m& {0x12C)

Fixed PDO - Source 0x2R02D12C
Fixed supply(31..30) 0x0
[ual-Role Power({29) True {0xl)
USE Suspend Supported(28) False {0x0)
Unconstrained Power(27) True {0x1)
USE Comm Capable(2§) False (0x0)
Dual-Role Data(25) True (0xl)
Unchunked Ext Messages Sup(24) False (0x0)
EPR Mode Capable(23) False (0x0)
Reserved{22) 0x0
Peak Current(21..20)} Peak current eguals Ioc{0x0)
Voltage(l8..10) 9000mV {0x0B4)
Maximum Current({9..0) 3000m& {0x12C)

CRC 0x18F3953D

End of packet
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LSE (UCD-424)

Status of USB-C Low Speed Electrical signals

Device ID
Packet size
Data length
Vbus TimeStamp

Vbus voltage
Vbus currens
Vec 1
Veo 2
Vsbu 1
Vsbu 2
Ivconn

Packets (UCD-422)

a1
40 [bytes]
40

= 02:53:20.750.532.000

5420 mV [updated]
88 mk

5337 oV [updated]
1630 mvV [updated]
234 mv

2865 mv

5337 mk [updated]

Log metadata sent by Source device in HDMI stream

Packet code: 0x82

Packet Header:
Packet Length:
Checksum:
Version:

Packet Data:
Scan Info(0:1)
Bar Data(2:3)
Format Info(4)
Color Space(5:7)
LFD Rspect(S9:11)
Coded frame RR({12:13)
Colorimetry (14:15)
Non-U Scaling{le:17)
RGB Quant(l3:1%)
E-Colorimetry({20:22)
ITC Content (23)
VIC(24:31)
Pixel repets(32:35)
ITC Type (36:37)
YCC Quant(38:39)
ETE(40:55)
SBB(56:71)
ELB(72:87)
SRE(23:103)

Transformed HDMI Data:

0o 0o 0o

I2C (UCD-422)

13
57
2

0{Noc Data)

0(Not present)

0 {Not present)

0 (RGB)

8 (({ATSC: Same as Picture Aspect Ratic)
0{Nc Data)

0 {No Data)

0 {No Enown non-uniform scaling)
0({Default (depends on wvideo format))
0{Noc data)

0 (Mo Data)

18

0{No repeats)

0 {Graphics)

0{Limited range)

82 02 0D 57 00 08 00 10 00 OO OO 0O 00 OO0 Q0 00
Q0 00 00 00 00 OO0 Q0 00 Q0 OO0 Q0 00 00 OO 00 38

Log data sent over 12C communication lines of HDMI interface

{

Mezagsage:

HDRX SCDC: RD Ox10:UPDATE[O] 0x0
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/.

EDID Editor
UCD Consocle - UCD-400 [1346C329): DisplayPort Source and Sink - [m] X

B0 online

File Tools Window Help
DPRX  DPTX  Eventlog
link Video Audio LinkAnalyser HDCP EDID  DPCD FEC SDP  DSC  Source DUT Testing
Add kem |7/ [Remove ltem)| Filter Virtual channel [ Show Read Only [ Recurse
Name Name Value A
v VESA 0 Pixel clock, MHz 533,25
> Vendor & Product ID
EDID Structure Version and Revision Numbers 1 Horizontsl Addressable Video 3840
> Basic Display Parameters / Features . .
Color Chormrteristis 2 Horizontal Blanking in pixels 160
Established Timings| 2 Vertical Addressable Video 2160
Established Timings Il
Manufacturer's Timings 4 Vertical Blanking in lines 82
> Standard Timings: Identification .
T e 5 Herizontal Front Porch in pixels 4
? 18 byte descriptor 2 § Horizontal Sync Pulse Width in pixels 32
> 18 byte descriptor 3
18 byte descriptor 4 7 Vertical Frant Porch in Lines 3
v
v oCTA
Info ~
00 01 02 03 04 05 06 07 08 0% OA OB OC OD OE OF
> Data block collection
Detailed Timings 000000 (00) ££ £f £f £f £f £f 00 54 c7 36 40 £f 38 1d 01
000010 34 18 0Ol 04 e5 3d 23 78 3a 5f bl a2 57 4f a2z 28
000020 Of 50 54 bf ef 80 71 4f 81 00 81 c0O 81 80 a% cO
000030 b3 00 %5 00 dl G0
000040 56 5c 00 a0 a0 a0 2% 50
000050 30 20 35 00 5f 59 21 00 00 la 00 00 00 fd 00 38
000060 4b le 86 36 00 0Oa 20 20 20 20 20 20 00 00 00 fc
000070 00 S5 43 44 2d 34 30 30 20 44 50 31 Oa 20 01 éb
000080 02 03 12 71 83 4f 00 00 2% O0f 7f 07 15 06 55 3d
000090 1f cO 00 00 00 00 OO 0OC 00 00 00 OO0 00 00 OO0 00
>
[ HEX Edit Mode Apply
Read from TE | Write to TE Save As... Load...
HPD
Cable BN HeD B | Assent Deassert | | Pulse HPD Length, msec | Short Pulse

The EDID Editor main window is divided into three logical areas. The bottom part additionally contains
the command buttons. The top-left portion shows the currently edited E-EDID blocks in a tree-form,
and the top-right portion shows an edit control for the currently selected item, possibly a list of sub-
keys and their names (The list is not shown for all values) and the HEX-view of the block collection.

Controls

Add ltem: Add a new EDID or DisplayID block

Remove Iltem: Delete the selected EDID or DisplayID block.

Filter: Show only items having indicated the string in the field name
Virtual channel: Select virtual channel where EDID is accessed

Show Read Only: When selected, also automatically created fields are shown
Recurse: When selected, the whole logical tree of the selected item is

parsed on the right hand side list.

The buttons in the bottom of the dialog differ based on the role selected, i.e., is the subject the local
EDID or EDID of a connected device.

Read from TE (Analyzer):

Read UCD local EDID.

Write to TE (Analyzer):

Program UCD local EDID.

Download from Sink (Generator):

Read EDID of a connected sink device

Upload to Sink (Generator):

Program EDID of a connected sink device

Load ...:

Load an EDID block collection file from disk.

Save As...:
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EDID Editor Features

Practically unlimited number of extension blocks may exist in a single collection. The number of
blocks is limited by VESA Specifications and possibly by available system resources. Most EDID
blocks contain a structure that is very similar to a tree-structure. The EDID Editor decodes each block
into a tree-view of the block. The tree-view then contains all values contained within the EDID block.
The contents can then be easily browsed, using only a few mouse clicks. The EDID Editor has a
support for automatic variables, such as the block checksum. When the user changes a value in an
EDID block, the tool will update the checksum accordingly. The automatic variables appear as read
only values for the user. A log print will be made when an automatic variable is updated by the editor.

Editing Tips

Editing an EDID block is very straightforward, but there are some special cases where the user must
know how to accomplish certain types of tasks.

° Double-click the property field to edit

° Red values in the HEX view indicate a changed value.

° Enter key will apply text-edit values and combo-box selection.

° In CTA-861 blocks, you can add and remove 18-byte descriptors and CEA data blocks by
setting the values “18-byte Descriptors in this block” and “CEA Data block count”.

o Enter hex values with prefix “0x” or “$”, no prefix means a decimal value.

° You can always enter HEX or DEC, even if the value is presented as HEX, and/or value range is
given in HEX.

° Floating point values must be given with period “.” as decimal separator, even if your localization
setting defines decimal separator as comma (or other).

° Remember to click Set after changing a bit-value presented as a single check-box if you want
the new value applied.

Note:

EDID Editor does not have an Undo function. Therefore, it is highly recommended that you back up
un-edited EDID contents to a file before editing it.
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8. PACKET EDITOR

Packet Editor enables creation and editing metadata packets to be included Scenarios played with
Playback function.

[87 Unigraf Packet Editor - m} X
Type |DREMIF v|| New | [savess.. || road.. |
Add Item = Remove Item | Filter | | [ Show read only properties Recurse
Name Name Value "
~ DR&M-IF Data block 0 EOTE SMPTE ST 2084
Packet Header
> Packet Data 1 Static_Metadata_Descriptor_ID Static Metadata Type 1
2 dﬁl;pta’y f[lmanesﬁx[u] 0.00104
3 display. /_primaries_y 0] 017236

[
(ima ries_x[1] 0.7966
[

5 v{ﬁph_y {:(imarias_y 1] 013304

00 01 02 03 04 0S5 06 07 08 09 OA OB OC OD OE OF
000000 (87)1d 1a ¢

[] HEX Edit Mode Apply

The types of packets are:

. Audio infoframes (Audio-IF)

o Auxiliary Video Information infoframes (AVI-IF)

° Custom packet

° Dynamic Range and Mastering infoframes (DR&M-IF)
o Video timing Extended metadata (EMP-VRR)

o General Control Packet (GCP)

o Source Product Description infoframes (SDP-IF)

° Vendor-Specific infoframes (VSIF)
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9. PATTERN EDITOR

Pattern Editor is a tool for editing and debugging Unigraf Custom VTP Pattern scripts.

Please refer to APPENDIX F: VTP PATTERN LANGUAGE later in this document for description of the
VTP Pattern Language syntax.

Pattern Editor consists of three tabs:

Image Tab
Monitoring the rendering of the VTP pattern script.

Sample pattern - m} x
File

Image Source Logs

Source Tab

Tool for editing VTP Pattern Language script. Click Apply to render the code in the resolution of the
preview image in Image tab.

Sample pattemn - [m| X
File

Image Source Logs

<?xml version="1.0" encoding="150-8853-1"7 > <VPattern Protected ="true "> <Description =5ample pattern</
Description > <Saript»

ABSOLUTE

COLORRGE 256 00

BOX 00 MAXK MAXY

SETH V52

SET H2 V5/4*3

REPEAT X 50 MAXX 100

SET C 1023%%/MAXX

+ Note: oversaturated green

COLORRGE 1023-C 3*CC

CIRCLE X 49 49

FCIRCLE X 43 20

REPEAT A 10 MAXX 45

LINE X 50 AH

LINEX H A H2

LINE X ¥5 AH2

EMND

EMND

SET Z 100/3+5%2

COLORRGE 30 30 30

BOX MAXX*5/16 MAXY*7/16 MAXX*10/16 MAXY*9/16
COLORRGE 1023 1023 1023

TEXTPOS MAXX/2 MAXY /2

ALIGN C v

Apply
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Logs Tab

Pattern Editor

Log of the pattern code parsing indicating the values assigned to logical variables and the actual

parameter values used for render instructions.

ﬁ Sample pattern
File

Image  Source  Logs

RGE 1638400

BOX 00 556 363

h <-wsf2 = 181

h2 <-vs/4*3 = 270
© <- 1023%x/maxx = 92
RGE 59584 17564 5388
CIRCLE 50 43 49
CIRCLE 50 45 20
LINE 50 50 10 181
LINE 50 181 10 270
LINE 50 362 10 270
LINE 50 50 55 181
LINE 50 181 55 270
LINE 50 362 55 270
LINE 50 50 100 181
LINE 50 181 100 270
LINE 50 362 100 270
LINE 50 50 145 181
LINE 50 181 145 270
LINE 50 362 145 270
LINE 50 50 190 181
LINE 50 181 190 270
LINE 50 362 190 270
LINE 50 50 235 181
LINE 50 181 235 270
LINE 50 362 235 270

Saving and Recalling the Script

In File pull-down menu the user can save his work.
Open: Open a VTP language script from PC
Save Script: Save the script currently in Source tab to PC

Save Image: Save a rendered pattern in PNG, BMP, JPG or PPM format

Select Save Resolution: Select from six common resolutions the size in which the pattern script will

be rendered when saved.
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IMAGE CONVERTER

10.

Image Converter

Image Converter is a tool for converting images from one color format to another. This kind of

conversion is typically needed when creating YCbCr test images from RGB bitmaps.

B UICL Converter

[ Advance mode
Source image
Mo image selected

Select

- X
About

Destination image
Colorspace: | YCbCr ~
Colorimetry: | ITU-R BT.601 ~
Sampling: 4:4:4 w
Bit depth: 8 ~

Convert

Image Converter has two operating modes: Standard mode and Advanced mode. In Standard mode
typical Windows image file formats are used as Source image and the user sets basic color formats
for the Destination image. In Advanced mode, the user is able to define the Source and Destination
image parameters in detail.

Click Select to load the Source image. Click Convert to store the Destination image. File name for

B UICL Converter

Advance mode

Source image

Colorspace: RGB
Colorimetry: ITU-R BT.601
Sampling: Aidid
Packing: Planar

Compenent order: | RGB

Alignment: LSB

x

About

Destination image

~ Colorspace: YChCr
Colorimetry: ITU-R BT.601

~ Sampling: 4:2:2

~ Packing: Planar

~ Component order:  ¥CbCr

~ Alignment: MSB

Bit depth: |E

| Bit depth: E

Monochrome: O

Monochrome: O

Width: [a096
Height: 2160
Path:

Selected file:

Select

CifUsers/lab tester/Pictures/UCD_snap_14-14.44955.png

Convert

the Destination image is of form:

Source image 1920x1080 8bits yuv422 msb.bin

Source_image

Name of the image file used as Source image

1920x1080 Resolution of the Source Image

8bits Bit depth of the Destination image

Yuv422 Color space and sampling of the Destination image
msb Data alignment of the Destination image
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UNIGRAF

APPENDIX A: PRODUCT SPECIFICATION

UCD-400 and UCD-411

Input

DisplayPort™ 1.4a compliant (DP Rx) (UCD-400 only)

Qutput

DisplayPort™ 1.4a compliant (DP Tx)

Max video mode

7680 x 4320 p30 input and output
3840 x 2160 p120 input and output

Audio

LPCM, 2 - 8 channels, 44.1 to 192 kHz

Content Protection

HDCP 2.3, HDCP 1.3

DSC Capability

DSC Sink with off-line decompression
DSC Source using pre-compressed content

Additional features

FEC, LTTPR, DSC
DP 1.4a LL CTS, DP DSC CTS
HDCP 2.3 CTS

Computer interface

USB 3.0

Software

Windows 11, 10 and 8 compatible software drivers,
UCD Console application for Windows.
Compatible with Unigraf TSI SDK.

Power supply

AC/DC Power supply
(100 to 240 Vac 50/60 Hz input, +12 Vdc output)

Environmental

Operating temperature: 15 to 35 deg C
Storage temperature: 0 to 50 deg C
Humidity 30% to 70% RH, non-condensing

Mechanical Size

280 x 200 x 80 mm

Weight

Input

1.2 kg w/o power supply

UCD-422 and UCD-412

HDMI 2.1 (10K@30Hz) (HDMI Rx) (UCD-422 only)

Output

HDMI 2.1 (10K@30Hz) (HDMI Tx)

HDMI 2.1 Features

FRL, TMDS, ALLM, VRR

Content Protection

HDCP 2.2, HDCP 2.3

Additional features

eARC, DSC*, FEC*

Computer interface USB 3.0
Operating System Windows 11, 10 and 8
Software UCD Console GUI
TSI API with interface specific Test Sets
Power supply AC/DC Power supply
(100 to 240 Vac 50/60 Hz input, +12 Vdc output)
Operating temperature: 15 to 35 deg C
Environmental Storage temperature: 0 to 50 deg C

Humidity 30% to 70% RH, non-condensing

Mechanical Size

272 x 170 x 60 mm

Weight

1.2 kg w/o power supply

*) Please contact Unigraf for detailed availability
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UCD-424

Input

Appendix A: Product Specification

DisplayPort™ 1.4a compliant (DP Rx)

Qutput

DisplayPort™ 1.4a compliant (DP Tx)

Max video mode

7680 x 4320 p30 input and output
3840 x 2160 p120 input and output

Audio

LPCM, 2 - 8 channels, 44.1 to 192 kHz

Content Protection

HDCP 2.3, HDCP 1.3

DSC Capability

DSC sink with off-line decompression
DSC source using pre-compressed content

Additional features

FEC, LTTPR*, DSC
DP 1.4a LL CTS, DP DSC CTS
HDCP 2.3 CTS

Computer interface

USB 3.0

Software

Windows 11, 10 and 8 compatible software drivers,
UCD Console application for Windows.
Compatible with Unigraf TSI SDK.

Power supply

AC/DC Power supply
(100 to 240 Vac 50/60 Hz input, +12 Vdc output)

Environmental

Operating temperature: 15 to 35 deg C
Storage temperature: 0 to 50 deg C
Humidity 30% to 70% RH, non-condensing

Mechanical Size

280 x 200 x 80 mm

Weight

UCD-4XX Console User Manual v2
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UCD-451

Qutput

Appendix A: Product Specification

DisplayPort™ 1.4a compliant (DP Tx)

Max video mode

7680 x 4320 p30
3840 x 2160 p120

Content Protection

HDCP 2.3, 2.2, HDCP 1.3

Additional features

FEC, LTTPR, DSC
DP 1.4a LL CTS, DP DSC CTS
HDCP 2.3 CTS

DSC Capability

DSC source using pre-compressed content

User Interface

Windows 10 operated with monitor, keyboard, and mouse

Software

Installed Windows 10
UCD Console application for Windows.

Video memory

Extended video memory up to 32 GBytes

PC Connections

6 x USB 3.0, 2 x Ethernet, 1 x HDMI

Power supply

AC/DC Power supply
(100 to 240 Vac 50/60 Hz input, +12 Vdc output)

Environmental

Operating temperature: 15 to 35 deg C
Storage temperature: 0 to 50 deg C
Humidity 30% to 70% RH, non-condensing

Mechanical Size

329 x 188 x 215 mm

Weight

UCD-452

Qutput

3.9 kg w/o power supply

HDMI 2.1 (HDMI Tx)

Max video mode

10240 x 4320 @ 30Hz
10240 x 4320 @ 60Hz with DSC

HDMI 2.1 Features

FRL, TMDS, ALLM, VRR
DSC 1.2a, FEC, eARC*

Content Protection

HDCP 2.3,2.2,1.4

User Interface

Windows 10 operated with monitor, keyboard, and mouse

Software

Installed Windows 10
UCD Console application for Windows.

Video memory

Extended video memory up to 32 GBytes

PC Connections

6 x USB 3.0, 2 x Ethernet, 1 x HDMI

Power supply

AC/DC Power supply
(100 to 240 Vac 50/60 Hz input, +12 Vdc output)

Environmental

Operating temperature: 15 to 35 deg C
Storage temperature: 0 to 50 deg C
Humidity 30% to 70% RH, non-condensing

Mechanical Size

329 x 188 x 215 mm

Weight

3.9 kg w/o power supply

*) Please contact Unigraf for availability
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APPENDIX B: PRODUCT FEATURES

UCD-400, UCD-411 and UCD-424 Features

5 =
2 2 3
3 S|l ¥
= (%) = [= =1
= Q5 8| @ 3
Interface Role / Product Feature 2 2 =l o P R -
s 5 | o n| | E |EF&
8 3 — <£ = > | O O o
o | 8|2 |0 | 8 % o o5 o
S > s | o S| Q| N NG| B
S (=) < n L E=] a a & ©
olo |- || g2 clocs| 2@
(&) n [a [a 8 o bl a o o 1%5)
-} (] o (] [m] <C = Iz w —
DP Reference Sink (UCD-400 and UCD-424)
Video status, preview and saving ° A
Buffered capture °
Audio monitoring, graphical preview and saving ° A
Link status ° A
Link control ° A
HPD status and control ° A
MST Feature (up to 4 streams) ° A
FEC Feature ° A
DSC Decoder, DSC Control ° ° A
Adaptive-Sync Feature* ° A
DPCD editor °
Monitor InfoFrame Status (SDP) ° A
EDID read and write ° A
EDID / DisplayID Editor °
HDCP 1.3 status and control ° A
HDCP 2.3 status and control ° A
Event Log, AUX Analyzer °
Source DUT Testing (Link and CRC test) ° A
DP LL, Audio, FEC CTS °
DP DSC CTS °
DP DisplayID / EDID CTS °
Adaptive Sync CTS °
HDCP 2.3 CTS for testing DP Source DUT ° °
HDCP 2.3 CTS for testing DP Repeater DUT °

*) Adaptive-Sync is currently limited to SST mode.
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UCD-400, UCD-411 and UCD-424 Features (cont.

Appendix B: Product Features

Interface Role / Product Feature

Video pattern generator (fixed patterns and timings)

UCD-400 Default

DSC Encoder

LTTPR

DP 1.4a LL CTS

DP DSC CTS

DP DisplayID / EDID CTS

DP Reference Source

Adaptive Sync CTS

HDCP 2.3 CTS Sink DUT

HDCP 2.3 CTS Sink,

Source and Repeater DUT | ~—

TSI Basic

Custom video patterns and timings

Audio generator

Playback

Link status

Link control

HPD status

EDID read and write

L N N N S i Sl

EDID / DisplayID Editor

MST Feature (up to 2 streams)

>

MST Feature (up to 4 streams)

>

FEC Feature

DSC Encoder

DPCD editor

LTTPR Feature

HDCP 1.3 status and control

HDCP 2.3 status and control

Event Log, AUX Analyzer

Sink DUT Testing

DP LL, Audio and FEC CTS

DP DSC CTS

DP DisplaylD / EDID CTS

Adaptive Sync CTS

HDCP 2.3 CTS for testing DP Sink DUT

HDCP 2.3 CTS for testing DP Repeater DUT
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UCD-412 and UCD-422 Features

Interface Role / Product Feature

UCD-422 Default

TSI Basic

HDMI Reference Sink (UCD-422 only)

Video status, preview and saving ° A
Buffered capture °
Audio monitoring, graphical preview and saving °
Link status ° A
Link control °
HPD status and control ° A
EDID read and write ° A
EDID Editor °
HDCP 1.4 status and control ° A
HDCP 2.3 status and control ° A
FEC Feature ° A
DSC Decoder, DSC Control °
ALLM, VRR ° A
Event Log °
InfoFrame status ° A
eARC ° A
Source DUT Testing ° A

Video pattern generator (fixed patterns and timings)

HDMI Reference Source

Custom video patterns and timings

Playback

Audio Generator

Link status

Link control

EDID read and write

> (> ||

EDID Editor

DSC Encoder

SCDC Editor

Event Log

Sink DUT Testing

HDCP 1.4 status and control

HDCP 2.3 status and control
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UCD-424 USB-C Features

Interface Role / Product Feature

UCD-424 Default

TSI Basic

USB-C Modes Common

USB-C Data Role status & control ° A
USB-C Power Role status & control ° A
USB-C Vbus / CC / Vconn voltage / current monitoring ° A
Power Delivery protocol monitoring ° A
Cable Info (E-marker details) ° A
Event Logger °

Support for USB-C Power for 5V/3A ° A
Support for USB-C Power for 9V/3A ° A
USB-C DP ALT Mode status ° A
USB-C DP ALT Mode control ° A

Product Options

UCD-400, UCD-411 and UCD-424 Product Options

DP HDCP 2.3 CTS for testing Source DUT MT6634 | DP DSC Decoder MT6670
DP HDCP 2.3 CTS for testing Sink DUT MT6636 |DP DSC Encoder MT6671
gsp':;‘;fgj}ms for testing Sink, Source and MT6638 | Adaptive-Sync CTS for testing Source DUT MT6648
DP 1.4 LL CTS for testing Sink DUT MT6635 | Adaptive-Sync CTS for testing Sink DUT MT6649
DP 1.4 LL CTS for testing Source DUT MT6637 | LTTPR Support MT6644
DP 1.4 DSC CTS for testing Source DUT MT6642 | HDR10+ DD and SSTM Tests for DP Sink DUT MT6676
DP 1.4 DSC CTS for testing Sink DUT MT6643 | HDR10+ DD and SSTM Tests for DP Source DUT MT6678
DP 1.4 DSC CTS for testing Source & Sink DUT MT6645

DP DisplaylD & EDID CTS for testing Source DUT MT6646

DP 1.4 DisplaylD & EDID CTS for testing Sink DUT | MT6647

UCD-412, UCD-422 Product Options

HDMI DSC Decoder MT6672 | HDR10+ DD and SSTM Tests for HDMI Sink DUT MT6675
HDMI DSC Encoder MT6673| HDR10+ DD and SSTM Tests for HDMI Source DUT | MT6677
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APPENDIX C: PREDEFINED TIMINGS

Description* HA VA HT VT FR

VESA 640x480 @ 60Hz (DMT 04h) 640 480 800 @525 144 35 96 2 60 | 25,20

CTA 720x480 @ 60Hz (VIC 2) 720 480 858 @ 525 122 36 62 6 60 | 27,03

CTA 720x480 @ 120Hz (VIC 48) 720 480 @ 858 525 122 36 62 6 120 | 54,05

VESA 800x600 @ 60Hz (DMT 09h) 800 600 1056 628 216 27 128 4 60 | 39,79

VESA 848x480 @ 60Hz (DMT OEh) 848 480 1088 517 224 31 112 8 60 | 33,75

VESA 1024x768 @ 60Hz (DMT 10h) 1024 768 1344 806 296 35 136 6 60 | 65,00

CTA 1280x720 @ 60Hz (VIC 4) 720 5 74,25

CTA 1280x720 @ 120Hz (VIC 47) 720 5 148,50
VESA 1280x768 @ 60Hz (DMT 17h) 768 7 79,67

VESA 1280x768 @ 60Hz RBv1 768 7 68,26

VESA 1280x800 @ 60Hz (DMT 1Ch) 800 6 83,76

VESA 1280x800 @ 60Hz RBv1 800 6 71,11

VESA 1280x960 @ 60Hz (DMT 20h) 960 3 108,00
VESA 1280x1024 @ 60Hz (DMT 23h) 1024 3 107,96
VESA 1360x768 @ 60Hz (DMT 27h) 768 6 85,48

VESA 1400x1050 @ 60Hz (DMT 2Ah) 1050 4 121,79
VESA 1400x1050 @ 60Hz RBv1 1050 4 101,09
CTA 1440x480 @ 59.94Hz (VIC 14) 480 6 54,00

CTA 1440x576 @ 50Hz (VIC 29) 576 5 54,00

VESA 1600x1200 @ 60Hz (DMT 33h) 1200 3 162,00
VESA 1600x1200 @ 60Hz RBv1 1200 4 130,42
CTA 1680x720 @ 60Hz (VIC 83) 720 5 99,00

CTA 1680x720 @ 120Hz (VIC 85) 720 5 198,00
VESA 1680x1050 @ 60Hz (DMT 3Ah) 1050 6 146,36
VESA 1680x1050 @ 60Hz RBv1 1050 6 119,23
VESA 1792x1344 @ 60Hz (DMT 3Eh) 1344 3 204,75
VESA 1856x1392 @ 60Hz (DMT 41h) 1392 3 218,27
VESA 1920x1080 @ 30Hz RBv1 1080 5 68,39
VESA 1920x1080 @ 30Hz RBv2 1080 8 65,76
CTA 1920x1080 @ 30Hz (VIC 34) 1080 5 74,25
VESA 1920x1080 @ 60Hz (DMT 52h) 1080 5 148,50
VESA 1920x1080 @ 60Hz RBv1 1080 5 138,65
VESA 1920x1080 @ 60Hz RBv2 1080 8 133,32
CTA 1920x1080 @ 60Hz (VIC 16) 1080 5 148,50

*) CVT: Coordinated Video Timings (CVT; VESA-2013-3 v1. 2)

DMT: VESA and Industry Standards and Guidelines for Computer Display Monitor Timings
CTA: A DTV Profile for Uncompressed High Speed Digital Interfaces (CTA-861-H)

Other: Unigraf proprietary timing
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VESA 1920x1080 @ 120Hz RBv1 1920 1080 2080 1144 112 5 285,54
VESA 1920x1080 @ 120Hz RBv2 1920 1080 2000 1144 @ 72 14 32 8 120 274,56

CTA 1920x1080 @ 120Hz (VIC 63) 1920 1080 2200 11256 192 41 44 5 120 297,00
VESA 1920x1440 @ 60Hz (DMT 45h) 1920 1200 2592 1245 536 42 200 6 60 = 193,62

VESA 1920x1440 @ 60Hz (DMT 49h) 1920 1440 2600 1500 552 59 208 3 60 @ 234,00
VESA 2048x1536 @ 60Hz RBv1 2048 1536 = 2208 1580 112 41 32 4 60 @ 209,32

VESA 2560x1080 @ 60Hz CVT 2560 1080 3424 1120 704 37 272 10 60 = 230,09
VESA 2560x1080 @ 60Hz RBv1 2560 1080 2720 1111 | 112 28 32 10 60 181,32

CTA 2560x1080 @ 60Hz (VIC 90) 2560 1080 = 3000 @ 1100 192 16 44 5 60 = 198,00
CTA 2560x1080 @ 120Hz (VIC 92) 2560 = 1080 = 3300 | 1250 192 166 44 5 120 495,00
VESA 2560x1440 @ 60Hz RBv1 2560 1440 2720 @ 1481 112 38 32 5 60 241,70
VESA 2560x1440 @ 60Hz RBv2 2560 = 1440 2640 @ 1481 72 14 32 8 60 @ 234,59
VESA 2560x1600 @ 60Hz (DMT 4Ch) 2560 1600 3504 1658 752 @ 55 280 6 60 = 348,58
VESA 2560x1600 @ 60Hz RBv1 2560 1600 2720 1646 112 43 32 6 60 = 268,63
Other 2880x1440 @ 60Hz 2880 |« 1440 2976 @ 1456 @ 48 8 8 1 60 = 259,98
VESA 3840x2160 @ 30Hz RBv1 3840 2160 &= 4000 @ 2191 112 28 32 5 30 | 262,92

VESA 3840x2160 @ 30Hz RBv2 3840 2160 3920 2191 72 14 32 8 30 @ 257,66

CTA 3840x2160 @ 30Hz (VIC 95) 3840 2160 = 4400 @ 2250 384 82 88 10 30 | 297,00
CTA 3840x2160 @ 50Hz (VIC 96) 3840 2160 = 5280 | 2250 384 82 88 10 50 = 594,00
VESA 3840x2160 @ 60Hz RBv1 3840 2160 = 4000 @ 2222 112 59 32 5 60 = 533,28
VESA 3840x2160 @ 60Hz RBv2 3840 2160 3920 | 2222 72 14 32 8 60 @ 522,61

VESA 3840x2160 @ 60Hz RBv3 3840 2160 = 4000 & 2222 152 14 32 8 60 @ 533,47
CTA 3840x2160 @ 60Hz (VIC 97) 3840 2160 = 4400 @ 2250 384 82 88 10 60 = 594,00
CTA 4096x2160 @ 50Hz (VIC 101) 4096 2160 5280 2250 216 82 88 10 50 = 594,00
VESA 4096x2160 @ 60Hz RBv1 4096 2160 4256 @ 2222 112 59 32 10 60 = 567,41

VESA 4096x2160 @ 60Hz RBv2 4096 2160 4176 | 2222 72 14 32 8 60 @ 556,74
VESA 4096x2160 @ 60Hz RBv3 4096 2160 4256 2222 152 @14 32 8 60 @ 567,61

CTA 4096x2160 @ 60Hz (VIC 102) 4096 2160 4400 2250 216 82 88 10 60 = 594,00
VESA 3840x2160 @ 120Hz RBv1 3840 2160 = 4000 @ 2287 112 124 32 5 120  1097,76
VESA 3840x2160 @ 120Hz RBv2 3840 2160 3920 2287 72 14 32 8 120  1075,80
CTA 3840x2160 @ 120Hz (VIC 118) 3840 2160 = 4400 @ 2250 384 82 88 10 120  1188,00
VESA 5120x2160 @ 30Hz RBv1 5120 2160 @ 5280 | 2191 112 28 32 10 30 @ 347,05
VESA 5120x2160 @ 30Hz RBv2 5120 2160 5200 @ 2191 72 14 32 8 30 | 341,80
CTA 5120x2160 @ 30Hz (VIC 123) 5120 2160 @ 6000 | 2200 216 32 88 10 30 | 396,00
VESA 5120x2160 @ 60Hz RBv1 5120 2160 = 5280 | 2222 112 59 32 10 60 @ 703,93
VESA 5120x2160 @ 60Hz RBv2 5120 2160 5200 @ 2222 72 14 32 6 60 @ 693,26
CTA 5120x2160 @ 60Hz (VIC 126) 5120 2160 = 5500 | 2250 216 82 88 10 60 @ 742,50

*) CVT: Coordinated Video Timings (CVT; VESA-2013-3 v1. 2)

DMT: VESA and Industry Standards and Guidelines for Computer Display Monitor Timings
CTA: A DTV Profile for Uncompressed High Speed Digital Interfaces (CTA-861-H)

Other: Unigraf proprietary timing
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Description* HSYN | VSYN
VESA 5120x2160 @ 120Hz RBv1 5120 | 2160 | 5280 | 2287 | 112 | 124 32 10 120 | 1449,04
VESA 5120x2160 @ 120Hz RBv2 5120 | 2160 | 5200 | 2287 | 72 14 32 8 120 | 1427,09
CTA 5120x2160 @ 120Hz (VIC 193) 5120 | 2160 | 5500 | 2250 | 216 | 82 88 10 120 | 1485,00
VESA 5120x2880 @ 60Hz RBv1 5120 | 2880 | 5280 | 2962 | 112 | 79 32 5 60 | 938,36
VESA 5120x2880 @ 60Hz RBv2 5120 | 2880 | 5200 | 2962 | 72 14 32 8 60 | 924,14
VESA 5120x2880 @ 60Hz RBv3 5120 | 2880 | 5280 | 2962 | 152 | 14 32 8 60 | 938,69
CTA 7680x4320 @ 24Hz (VIC 194) 7680 | 4320 | 11000 | 4500 | 768 | 164 | 176 20 24 |1188,00
VESA 7680x4320 @ 30Hz RBv1 7680 | 4320 | 7840 | 4381 | 112 | 58 32 5 30 |1030,41
VESA 7680x4320 @ 30Hz RBv2 7680 | 4320 | 7760 | 4381 | 72 14 32 8 30 |1019,90
CTA 7680x4320 @ 30Hz (VIC 196) 7680 | 4320 | 9000 | 4400 | 768 | 64 176 20 30 |1188,00
VESA 7680x4320 @ 60Hz RBv1** 7680 | 4320 | 7840 | 4443 | 112 | 120 32 5 60 |2089,99
VESA 7680x4320 @ 60Hz RBv2** 7680 | 4320 | 7760 | 4443 | 72 14 32 8 60 |2068,66
CTA 7680x4320 @ 60Hz (VIC 199)** 7680 | 4320 | 9000 | 4400 | 768 | 64 176 20 60 |2376,00
VESA 7680x4320 @ 100Hz RBv1** 7680 | 4320 | 7840 | 4529 | 112 | 206 32 5 100 | 3550,74
VESA 7680x4320 @ 100Hz RBv2** 7680 | 4320 | 7760 | 4529 | 72 14 32 8 100 | 3514,50
CTA 7680x4320 @ 100Hz (VIC 200)** | 7680 | 4320 | 10560 | 4500 | 768 | 164 | 176 20 100 | 4752,00

*) CVT: Coordinated Video Timings (CVT; VESA-2013-3 v1. 2)

DMT: VESA and Industry Standards and Guidelines for Computer Display Monitor Timings
CTA: A DTV Profile for Uncompressed High Speed Digital Interfaces (CTA-861-H)

Other: Unigraf proprietary timing

**) Currently timings with pixel clock higher than 1520 MHz are not supported
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UNIGRAF

APPENDIX D: PREDEFINED PATTERNS

Fixed Patterns

Disabled x The links are activated but no video data transferred

Color Bar ! 100% intensity color bars of all primaries and mixed combinations.
Chessboard ﬁ 8 by 8 chessboard with black (0%) and 100% intensity white

Solid Color - Solid color. User selected RGB values

Solid White 100% white

Solid Red - 100% red

Solid Green - 100% green

Solid Blue - 100% blue

White V-Strips

Vertical stripes of black (0%) and white (100%).

Parameters set the widths of the black and white stripes in pixels
respectively. Default black / white = 20 / 20 pixels. Parameter range
1 to 1000.

AR

16 pixels high horizontal red, green, blue and white stripes.
Intensity is increased from 0 to 100% with steps defined by the

RGB Wide Strips
! " = = given parameter (Color Step = cs) and selected color.
(step = cs*color_depth/256). “n” range 0 to 5000 (default 100).
Color Ramp Color Ramp test pattern defined by VESA DisplayPort Link Layer

Compliance Test Specification.

Color Square

Color Square test pattern defined by VESA DisplayPort Link Layer
Compliance Test Specification. Color mode can be selected
between RGB, YCbCr 4:4:4, 4:2:2, 4:2:0 (ITU Rec 601/ 709)

Motion Pattern

Horizontally moving color bar pattern. The pattern is shifted to left
one pixel in each frame in a sequence. The length of the sequence
is defined with parameter. Range 0 to 34 (default is 20)

Square Window

100% intensity white square horizontally and vertically centered.
Height and width defined by parameter as the percentage of height

and width of the frame (default 30).
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Extended Patterns

Appendix D: Predefined Patterns

Selection Icon Description
Select Image O\ Custom image uploaded by the user. Click on Select ... to browse.
DS5C ; )
Select DSC Image O Cl_lstom DSC compressed image file uploaded by the user.
\ Click on Select ... to browse.
Unigraf PM5544 ‘3 Vpattern vector pattern based on PM5544
Color Web Vpattern vector pattern.

Chinese Town Full HD

JPG Bitmap image (1920 x 1080 px)

UG-2111 HLG Narrow

Software generated pattern. HLG Narrow dynamic range.

UG-2111 PQ Narrow

Software generated pattern. PQ Narrow dynamic range.

UG-2111 PQ Full

o A

Software generated pattern. PQ Full dynamic range.

Multi

Vpattern vector pattern. Multi-purpose pattern w square grid, cross-grids,
1x1 cross-hatches, circles, and color bars

SMPTE RP-133

Vpattern vector pattern based on SMTPE RP-133

Vpattern vector pattern. SMPTE 303M; Full Range; RGB values before

SMPTE 303M . gamma correction based on D65 and PAL primaries
Blue . Vpattern vector pattern. 100% Blue
CirclesW Vpattern vector pattern. Concentric circles
Complex : Vpattern vector pattern. Complex Pattern w 64 steps
Green . Vpattern vector pattern. 100% Green
Hor1W-Even Vpattern vector pattern. Horizontal 1 px wide White bars in even rows
Hor1W-0dd . Vpattern vector pattern. Horizontal 1 px wide White bars in odd rows
Hor4W % Vpattern vector pattern. Horizontal 4 px high White bars
—
Hor10W = Vpattern vector pattern. Horizontal 10 px high White bars
Hor-10xB . Vpattern vector pattern. 10 pcs horizontal Blue bars
Hor-10G . Vpattern vector pattern. 10 pcs horizontal Green bars
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Extended Patterns (cont.)

Selection

Hor-10xR

Icon

Description

Vpattern vector pattern.

Appendix D: Predefined Patterns

10 pcs horizontal Red bars

Hor-10xW

Vpattern vector pattern.

10 pcs horizontal White bars

HorRainbow-1024

Vpattern vector pattern.

Horizontal Rainbow Ramps 1024 steps

HorRGBW-1024

Vpattern vector pattern.

Horizontal RGBW Ramps 1024 steps

HorScale9

Vpattern vector pattern.

Nine Horizontal Color Ramps

HorScaleW-64

Vpattern vector pattern.

Horizontal White ramp 64 steps

HorScaleW-128

Vpattern vector pattern.

Horizontal White ramp 128 steps

HorScaleW-X2

Vpattern vector pattern.

Horizontal White ramp w edges 128 steps

InnerBox-BKtoB

Vpattern vector pattern.

InnerBox pattern from Black to Blue

InnerBox-BKtoG

Vpattern vector pattern.

InnerBox pattern from Black to Green

InnerBox-BKtoR

Vpattern vector pattern.

InnerBox pattern from Black to Red

InnerBox-BKtoW

Vpattern vector pattern.

InnerBox pattern from Black to White

InnerBoxMIX

Vpattern vector pattern.

InnerBox pattern mixed hues.

InnerBox-RtoB

Vpattern vector pattern.

InnerBox pattern from Red to Blue

EEFORREA™ WA

Red Vpattern vector pattern. 100% Red

Ver1W-Even ““H“H“H““ Vpattern vector pattern. Vertical 1 px wide White bars in even columns
Ver1W-0dd . Vpattern vector pattern. Vertical 1 px wide White bars in odd columns
VerdW |||||||| Vpattern vector pattern. Vertical 4 px wide White bars

Ver10W I I I | Vpattern vector pattern. Vertical 10 px wide White bars

Ver-10xG . Vpattern vector pattern. 10 pcs Vertical Blue bars

Ver-10xR . Vpattern vector pattern. 10 pcs Vertical Blue bars

Ver-10xB . Vpattern vector pattern. 10 pcs Vertical Blue bars

Ver-10xW I I I | Vpattern vector pattern. 10 pcs Vertical Blue bars
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Extended Patterns (cont.)

Appendix D: Predefined Patterns

Selection Icon Description
VerBars75% . Vpattern vector pattern. Vertical 75% intensity Color bars
VerBars100% l Vpattern vector pattern. Vertical 100% intensity Color bars
VerRGBW-1024 ' Vpattern vector pattern. Vertical RGBW Ramps 1024 steps
X-HatchBK-C f Vpattern vector pattern. Black 16 x12 Grid w Circle on White background
X-HatchW .i Vpattern vector pattern. White 16 x12 Grid on Black background

o
X-HatchW-C mm! Vpattern vector pattern. White 16 x12 Grid w Circle on Black background

. . . : 0

X-HatchW-CC \églz:)t:ebr:r;/ector pattern. White 16 x12 Grid w Ellipses, Circle and 100%
Gray Box 10 . Vpattern vector pattern. China 5.6 White Window 10%
Gray Box 20 . Vpattern vector pattern. China 5.6 White Window 20%
Gray Box 30 . Vpattern vector pattern. China 5.6 White Window 30%
Gray Box 40 . Vpattern vector pattern. China 5.6 White Window 40%
Gray Box 50 . Vpattern vector pattern. China 5.6 White Window 50%
Gray Box 60 . Vpattern vector pattern. China 5.6 White Window 60%
Gray Box 70 . Vpattern vector pattern. China 5.6 White Window 70%
Gray Box 80 . Vpattern vector pattern. China 5.6 White Window 80%
Gray Box 90 . Vpattern vector pattern. China 5.6 White Window 90%
Gray Box 100 . Vpattern vector pattern. China 5.6 White Window 100%
8 Level Gray ! Vpattern vector pattern. China 5.5 Ultimate 8 Level Grayscale
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Extended Patterns (cont.)

Selection

Icon

Description

Appendix D: Predefined Patterns

EI'S?\‘/” White Window Vpattern vector pattern. China 5.8 Black and White Window(FOR HDTV)
g:;‘%‘/” White Window Vpattern vector pattern. China 5.8 Black and White Window(FOR SDTV)

Black Line HDTV

Vpattern vector pattern.

China 5.10 Black Line HDTV

Black Line SDTV

Vpattern vector pattern.

China 5.10 Black Line SDTV

Black Window

Vpattern vector pattern.

China 5.7 Black Window

Check Board

Vpattern vector pattern.

China 5.9 Check Board

Line'n'Window

Vpattern vector pattern.

China 5.11 Line and Window

Narrow White Window

Vpattern vector pattern.

China 5.19 Narrow White Window

Single Dot

Vpattern vector pattern.

China Single Dot

White Line HDTV

Vpattern vector pattern.

China 5.10 White Line for HDTV

White Line SDTV

Vpattern vector pattern.

China 5.10 White Line for SDTV

More test patterns can be downloaded e.g. from www.icdm-sid.org/downloads/testpatterns.html.
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Appendix E: Sink, Source and Repeater Tests

APPENDIX E: SINK, SOURCE AND REPEATER TESTS

Source DUT Testing

Audio Test

Validate audio signal frequency and glitch-free audio
reproduction

DP 1.4a LL CTS*

x
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DP DisplayID / EDID CTS*

Adaptive Sync CTS*

DP HDCP 2.3 CTS*

HDR10+ DD & SSTM CTS

CEC Functional Test Set
(HDMI) (UCD-422)

CEC functional test, CEC PHY Addr test,
CEC Complete test, CEC Wake up test,
CEC Standby test

CRC Video Tests
(UCD-400, UCD-422, UCD-424)

CRC based single frame reference video test
CRC based single frame stability test
CRC based sequence of frames reference video test

CRC based continuous sequence of frames
reference video test

Link Config Tests (DP)
(UCD-400, UCD-424)

Link Training at All Supported Lane Counts and Link
Rates

Electrical Test Set (HDMI)
(UCD-422)

Power Test, TMDS Test

Pixel Level Video Tests

Compare video frame sequence with a single
reference

VRR Source DUT Tests (HDMI)
(UCD-412, UCD-422)

VRR static test, QMS Test, VRR Dynamic test

DP 1.4 Link Layer CTS
(UCD-400, UCD-424)

4211-4.215,4221-42.210,43.1.1-
43.1.13,43.21-43.25,43.3.1,44.1.1 -
4.413,4.42,443,44.41-4.446,451.1-
4.5.1.2

DP 1.4 DSC CTS
(UCD-400, UCD-424)

46.1.1-4.6.1.9

DP 1.4 DisplaylD-EDID CTS
(UCD-400, UCD-424)

4711-4714,4721-4722,473.1-47.33,
4.7.4.1,4.7.51

DP Adaptive-Sync CTS
(UCD-400, UCD-424)

48.1.1-4.812,4821-48.22

DP HDCP 2.3 CTS 1A Test Set
(UCD-400, UCD-424)

HDCP2.3 CTS 1A-01 — HDCP2.3 CTS 1A-12

DP HDCP 2.3 CTS 1B Test Set
(UCD-400, UCD-424)

HDCP2.3 CTS 1B-01 — HDCP2.3 CTS 1B-10

*) Separate licenses for testing Sink, Source, Branch (LL CTS, DSC, DisplayID, Adaptive Sync) DUT
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Sink DUT Testing

VRR Sink DUT Tests (HDMI)
(UCD-412, UCD-422)

Appendix E: Sink, Source and Repeater Tests

VRR static test, QMS Test, VRR Dynamic test
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DP 1.4 DSC CTS Sink DUT*

DP DisplayID / EDID CTS*

Adaptive Sync CTS*

DP HDCP 2.3 CTS*

HDR10+ DD & SSTM CTS

DP 1.4 Link Layer CTS
(UCD-400, UCD-411, UCD-424)

521.1-56.21.12,5.22.1-5229,5.3.1.1-53.1.9,
53.2.1-5.3.22,541.1-54.1.4,542,54.3.1 -
54.3.2,544.1-5446,5511-55.17

DP 1.4 DSC CTS
(UCD-400, UCD-411, UCD-424)

5.6.1.1-5.6.1.26, 5.6.2.1 - 5.6.2.14

DP 1.4 DisplayID-EDID CTS
(UCD-400, UCD-411, UCD-424)

571.1-5.712,56.71.3.1-5.7.1.3.4,5.7.1.41 -
5.7.1.4.9,5.7.1.5,5.721-5.7.22,5.72.3.1 -
5.7.2.35,5.7.241-57.24.2,5.7.251-5.7252,
5.7.2.6.1-5.7.26.2,5.7.2.7.1,5.7.2.8, 5.7.3.1 -
5.7.3.5,5.7.41-57.43,5.7.45,5.75.1,5.7.6.1 -
5.7.6.557.71-5.7.76,57.8.1-5.7.8.6, 5.7.9.1 -
5.7.9.3,5.7.10.1 - 5.7.10.3, 5.7.11.1 - 5.7.11.5,
5.712.1-5.712.4

DP Adaptive Sync CTS
(UCD-400, UCD-411, UCD-424)

58.1.1-5.8.1.3

DP HDCP 2.3 CTS 2C Test Set
(UCD-400, UCD-411, UCD-424)

HDCP2.3 CTS 2C-01 - HDCP2.3 CTS 2C-06

HDR10+ CTS Tests
(HDMI & DP)

HDR10+ Display Device and SSTM Tests

*) Separate licenses for testing Sink, Source, Branch (LL CTS, DSC, DisplaylD) DUT

Repeater DUT Testing

DP HDCP 2.3 CTS 3A Test Set

*
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(0GP0, LCDA11 UeD-g3ay | HOCP2:3 CTS 3A-01 ~ HDCP2.3 CTS 3A-08 o
DP HDCP 2.3 CTS 3B Test Set

Co00, Loo11 UeD-a3a | HOCP2:3 CTS 38-01 ~ HDCP2.3 CTS 36-07 o
DP HDCP 2.3 CTS 3C Test Set |\ op0) 5 075 36-01 - HDCP2.3 CTS 3C-25 o

(UCD-400, UCD-411, UCD-424)

*) Separate licenses for testing Sink, Source, Branch (LL CTS) and Repeater (HDCP) DUT
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Compliance Tests

Role: Product:
DP Reference Sink (DP RX) UCD-400, UCD-424
DP Reference Source (DP TX) UCD-400, UCD-411, UCD-424

Compliance test capability is a license enabled add-on to UCD Console.

The tests are included in the GUI software, license codes enable the tests for use. Please refer to
Appendix B Licensing for details. The list of compliance tests that UCD Console supports, please refer
to document DP CTS Tool Options for Unigraf UCD-400.pdf. It can be downloaded in Unigraf
Document Center at https://www.unigraf.fi/documents/. If you have any additional questions, please
contact Unigraf or your local representative.

Compliance tests (CTS Tests) are part of tests included in Source DUT Testing tab of DP RX and
Sink DUT Testing tab of DP TX.

The tests cases are divided to test categories as described in Appendix E of this document. Test
categories are placed in sub-tabs. Test category tabs are enabled based on licenses present. Please
refer to chapter 3 License Manager earlier in this document.

Test Parameters

Before running the tests, capabilities of the DUT have to be defined for the test engine. Each test
category has its dedicated test parameter dialog. Click Configure in Source DUT Testing or Sink
DUT Testing tab to open the parameter dialog.

DP 1.4 Link Layer Source DUT CTS X

General  Audio  DSC  DisplaylD  Adaptive-Sync

Test Timeouts Colorimetry Test Automation
Test Timeout (ms) 5000 2 RGE YCbCr 4:2:2 YChCr4:4:4

: . TEST_LINK_TRAINING
Long HPD pulse duration (ms) 1000 r Gbpc VESA [ 8bpe CTA (ITU601) (] 8bpc CTA (ITU.60T) Dl Test Uk

2bpcvrsa [10bpe CTA GTU0Y [ 10bpe CTa (musoyy ) TESTEDID_READ

[ 10bpevESA [ 8bpe CTA (TU709) [ 8bpe CTA (ITU.709)
O 6bpecta [ 10bpe CTA (TU.709) [J 10bpe CTA (ITU.709)

[] TEST_VIDEQ_PATTERN
[] TEST_AUDIO_PATTERN

0 EbpeCia Event indicating DUT ready: |Always ready ~
[ select All
DUT Capabilities
Max lanes supported 4 | | VideoModes
Mas Sitrate supporied  HORD (.10 Ghps) | FéiFsafevideo mode 640 430 @ 60Hz 6 BPC v
[ Voltage Swing level 3 (1.2V) supported Maximum supported video mode: 3840 x 2160 @ 60Hz 8 BPC ~
Pre-Emphasis level 3 (9.5dB) supported Most Packed Timings
[ Fixed timing DUT 1Lane DMT 1280 768p @ 60Hz, RB1, 6 bpc v
T Spread Spectrum Supported 2Lanes DMT 1400 x 1050p @ 60Hz, RE1, 8 bpc v
Video format change without LT supported.
4 Lanes CTA 1920 x 1080p @ 60Hz, 10 bpc ~

Lane count reduction without LT supperted.
E-DDC supported Time-stamp generation

[ Audie Info Frame supported for 2 channel audio 1lane 2lanes 4 lanes

0] 00T s rpe-C Device RER 48xH0@60HZBEPC | 1280xT20@EOHZBBPC v [190x 0B @E0HZEBPC v

FEC supported HER 120720 @ 60H8BPC v | |120x060 @60HZ8BPC v [1020x 1080 @ 6OHz2BPC

1 FEC disable sequence supported HBRZ 1280 x 960 @ 60Hz 8BPC | | 1920x 1080 @ 60Hz 8 BPC ~ | |1920 x 1080 @ 120Hz 8 BPC ~

M Audio without Video supported HBR3 1920 1440 @ 60Hz 8 BPC | 3840x 2160 @ 30Hz 8 BPC ~ | |3840x 2160 @ 60Hz 8 BPC ~
oK Concel

For a detailed description of capabilities listed on the tab please refer to Chapter 3 Compliance Test
Operation of document VESA DisplayPort v1.4a Link Layer Compliance Test Specification.

Note: Please make sure that the capability tables are completed before running the tests. The result of the
test might be misleading if the DUT capabilities and the table do not match.
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DSC Test Content

When running DSC Compliance Tests, UCD needs to have access to DSC content used as test
patterns. The content can be created from the source bitmap files downloaded during installation
(optional) either with Unigraf DSC Content Creator or created by the Compliance Test Tool on-the-
fly during the compliance test.

To generate all needed content for the DSC tests in Link CTS run batch file
C:\ProgramData\UnigraADSC content library\generate all dsc files.bat

Options

In Tools > Options menu you can define DSC Work folder DSC test content directory.

When Automatically create missing content, is selected automatically create the DSC compressed
content used for testing the DUT. You can also Keep auto-created DSC content files: By default, the
DSC compressed content is deleted after use. If selected, the content is not kept, not deleted.

Warning

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. 100 GBytes).
Please make sure that the content will be stored in a medium that has the required space available.

Saving Test Parameters

Test parameters can be saved in various ways.

. Export parameters in Sink DUT Testing tab to a *.td file for later use in UCD Console or with TSI
scripting or sharing.

o Export parameters in Sink DUT Testing tab to a *.json file for later use in UCD Console or with
Python applications or sharing.

° Save parameters in Configure dialog as Presets to be later used in Console. Please find a
description below.

Presets

In all Configure dialogs the selected parameters can be saved as Presets. Please click Presets... to
save or recall

==

Save —
Load »
Remove 4
Open Folder
Reload
Import :
Export 4
el ..P_ S V. ]
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UNIGRAF

Running CTS Tests

Source DUT Testing and Sink DUT Testing tabs include the tests enabled with the set of licenses
present in UCD Console grouped in test set tabs. In tabs the tests are listed by the test name and
reference number as in applicable compliance test specification. UCD-400 firmware implements the
test according to the test specification.

For running a test, select it and click Run selected. For selecting multiple consecutive tests in the list
hold down the Shift key of your keyboard while selecting the tests. For selecting multiple individual
tests hold down the Ctrl key in your keyboard while selecting.

Test flow parameters like Test timeout and Test cycle delay can be defined in Test Parameter dialog
launched by clicking Configure.

UCD Console - UCD-400 [1750C250]: DisplayPort Source and Sink - o X
Fle Tooks Window Help

DPRX DPTX Eventlog

Link HDCP Video Audio EDID DPCD SDP DSC  FEC  Source DUTTesting

Alltests  AudioTest  CRCVideoTests DP14LLCTS  HDCP23CTS1A  HDCP23CTS1B  HDCP23CTS3A  HDCP23CT538  Link ConfigTests  Pixel Level 4 P

Last status ~

Name Pass  Fail Runs
[] 421 Source DUT Retry on No-Reply During AUX Read after HPD Plug Event (3200us) 0 0
[] 421.2 Source Retry on Invalid Reply During AUX Read after HPD Plug Event
[ 4213 Source Device HPD Event Pulse Length Test

[] 4214 Source Device IRQ_HPD Pulse Length Test

[J 4215 Source Device Inactive HPD / Inactive AUX Test

[] 4221 DPCD Receiver Capability and EDID Read upon HPD Plug Event

[ 4222 DPCD Rec ability Read upon HPD Plug Event

[ 4223 EDID Read

[] 4224 EDID Read Failure #1: 12C-Over-AUX NACK

[] 4225 EDID Read Failure #2: 12C-Over-AUX DEFER

[] 4226 EDID Cormuption Detection

[] 4227 Branch Device Detection upon HPD Plug Event

[] 4228 EDID Read on IRQHPD Event after Branch Device Detection

[] 4229 E-DDC Four Block EDID Reacl
M 422701

Skip

o v

[ stop on Failure Repeats: Delay time, sec Save Report

WX read interval during Link Training

Run Selected| [] Selectall |Invert selection| | Configure | | Import Export Clear All

HPD

Cable 550 HPD 50 | Assert Deassert PulseHPD | [500 3| Length, msec | Short Pulse

W online

Run Selected Click to start selected tests. By clicking Abort the sequence is stopped.

Select all: Select all tests in the selected tab.

Invert selection Invert selection of tests selected. Hint: To clear all selections, click Select
all and then Invert selection.

Configure Clicking opens a dialog for defining the test parameters for that set. Please
refer to Test Parameters below for description.

Import: Load saved test parameter files (*.td or *.json).

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 applications, please use *.json files.

Stop on Failure:

Stops execution of the selected tests if one of the tests fail

Repeats: Repeat the selected test several times.
When repeating a sequence of tests, all selected tests are performed in
each repetition. E.g., when you repeat tests 1, 2 and 3 two times, the
sequence is: 1, 2, 3, 1, 2, 3.

Delay time Delay in seconds between individual tests.

Save Report: Click to generate a report file in HTML format for sharing the results with
other parties for viewing without UCD Console.

Clear Log Clear the test log and the results matrix
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Saving Test Parameters
Test parameters can be saved in various ways.

° Export parameters in Sink DUT Testing tab to a *.td file for later use in UCD Console or with TSI
scripting or sharing.

° Export parameters in Sink DUT Testing tab to a *.json file for later use in UCD Console or with
Python applications or sharing.

o Save parameters in Configure dialog as Presets to be later used in Console. Please find a
description below.

Presets

In all Configure dialogs the selected parameters can be saved as Presets. Please click Presets... to
save or recall a configuration.

CC high voltage limit for 3,04, in mV

Save
Load L4

Remove 4

Open Folder
Reload

Operator Feedback

In some compliance tests operator action or feedback is required for items that the test itself cannot
perform or confirm. In these cases test opens a pop-up dialog. In the dialog the operator is instructed
about items to do or to be verified and buttons for providing the “Proceed” instruction or “Pass” and
“Fail” feedback.

Clicking “Abort” stops execution of the test.

Ll Test operator feedback required *

Video Pattern
Please, set-up the DUT to transmit the following video mode:

\ * 1024x768 @ 60Hz (DMT 10h)

When ready, press ‘Proceed’.

Test operator feedback required *

Check information field values

Please verify the following values are correct in EDID.

* Manufacturer's name: UFG

& Product code: 4036h

# Serial number: 0172D3C6h

* Week and year of manufacture: 52/2014
® Screen size: 61 x 33 cm

If values are correct, click 'Pass'.
If walues are not correct, click 'Fail'.

ri | [ abon
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Evaluating CTS Test Results

The test procedure advancement can be monitored in the Test Log panel. It describes the steps of
each individual test in the way defined in the corresponding VESA Compliance Test Specification.
Please use the Status Log and Specification side by side when interpreting the results.

UCD Cansole - UCD-400 [1750C250: DisplayPort Source and Sink - o X
File Tools Window Help

DPRX DPTX  Eventlog
Link HDCP  Video Audio EDID DPCD  SDP  DSC  FEC  Source DUTTesting

Alltests  AudioTest  CRCVideoTests DP14LLCTS  HDCP23CTS1A  HDCP23CTS1B  HDCP23CTS3A  HDCP23CTS3B  LinkConfig Tests  Pixel Level ¢ b

Name Pass Fail Skip Runs  Laststatus *

.2.1.1 Source DUT Retry on No-Reply During AUX Read after HPD Plug Event (3200us)
2.1.2 Source Retry on Invalid Reply During AUX Read after HPD Plug Event
.2.1.3 Source Device HPD Event Pulse Length Test

1.4 Source Device IRQ_HPD Pulse Length Test

1.5 Source Device Inactive HPD / Inactive AUX Test

[J 4221 DPCD Receiver Capability and EDID Read upon HPD Plug Event

[0 4.2.2.2 DPCD Receiver Capability Read upon HPD Plug Event

(14223 EDID Read

[] 4.2.2.4 EDID Read Failure #1: 12C-Over-AUX NACK

[ 4.2.25 EDID Read Failure #2: [2C-Over-AUX DEFER

[ 4226 EDID Corruption Detection

[ 4227 Branch Device Detection upon HPD Plug Event

[ 4.2.2.8 EDID Read on IRQ HPD Event after Branch Device Detection

[ 4.2.29 E-DDC Four Block EDID Read

142210 Link diust Reauest AUX read interval durina Link Trainina

Pass
Pass

Pass
Pass
Pass

Pooocooocoo o+ = o
Pooocooocoo o+ = o

v

Run Selected| W] Select all | Invert selection| | Configure Impert Export | [ StoponFailure Repeats: [1 [+ Delaytime, sec [1

Save Report Clear All

0001.045.226 AUX RD: 00202h:
0001.045 AUX RD:  00206h:
0001.045 AUX WR: 00103h:
0001.046 AUX RD:  00202h:
0001.046 AUX RD: 00206h:
o0ol. AUX WR: 00102R:
o0ol. AUX RD: 00202h:
0001, AUX RD:  00204h:
0001. AUY RD: 00206h: 2
0001. Source DUT completes Link Training

0001. Deassert HED

0001. Monitor AUX for transactions

0001. DUT has 3 ms to finish AUX activity

o0o1. AUX WR: 00l0Zh: 1 00

0001. : End of protection interval

0002, : Source DUT does mot generate AUX transaction while HED is low

0002, : Test PASSED: "4.2.1.5 Source Device Inactive HED / Inactive AUX Teat”
Test
Tests execution Iinished. v

00 00 -

01 01

0101 01

(Y TR RV

HPD

Cable 00 HPD 0 | Assert Deassert Pulse HPD

ength, msec | Short Pulse

W online

At the completion of each test the result of the test is indicated in the matrix on the right hand side of
the test panel. For each test the matrix lists the number of occurrences of each result and the number
of tries performed.

UCD-4XX Console User Manual v2 129.



U N I G R A F Appendix E: Sink, Source and Repeater Tests

Test Report

Results of the test can be saved as a report in HTML format by clicking Save Report.

Viewing the CTS Test Report

The report file can be viewed with any HTML browser. The report has built-in views for Report
Summary, Test Summary

Unigraf Test Report x|+ - o X
C O file:///C:fTempyterst report.html bl =
- Audio Mode 2- L-PCM, 2 channels, 16 bit @ 48 kHz A~

- Audio Mode 3: L-PCM, 2 channels, 24 bit @ 44.1 kHz (CD)
- Audio Mode 4: L-PCM, 2 channels, 24 bit @ 48 kHz

- Audio Mode 5 Disabled

- Audio Mode 6: Disabled

- Audio Mode 7- Disabled

AdaptiveSync configuration:

- DUT supports AdaptiveSync

- Device supports Fixed Average VTotal mode

- Device supports Duration Increase and Decrease constraints
- Adaptive-Sync range minimum refresh rate supported by the Source: 23.976 Hz
- 1920x1080p maximum refresh rate: 120Hz

- 2560x1080p maximum refresh rate: 120Hz

- 2560x1440p maximum refresh rate: 120Hz

- 3840x2160p maximum refresh rate: 120Hz

- 4096x2160p is not supported

- 5120x2160p is not supported

- 7680x4320p is not supported

- 10240x4320p is not supported

n

Test Log

0000.000.002: Start test "4.2.1.1 Source DUT Retry on No-Reply During AUX Read aftsr HF
0000.000.752: Set DPCD_REV = 14

0000.000.882: Sst MAX LINK RATE = 1Eh, MAX LANE COUNT = 4

0000.001.031: Set Extended Receiver Capabilities Field Present = 1

0000.001.126: Enable
0000.001.210: Enable 4
0000.001.2%6: Long HPD -LlSE {lDDD ms)

0001.001.382: rence 3ink iz set not to respond to any AUX request
0001.001.505: Wait for Source DUT issues an AUX request ...
0001.035.214: AUX RD: O0O0O0OEh: 1 727

0001.035.311: An AUX request received

0001.035.353: Reference Sink does not szend any reply to AUX request
0001.035.417: Wait for Source DUT issuss another AUX reguest ...
0001.035.630: AUX RD: O0O0O0OEh: 1 ?
0001.035.726: Another AUX reqLest rece:.ved within 4385us

plug Event (3200us)"

0001.039.827: Reference Sink is set to respond to AUX requests normally
0001.035.53 AUX RD: O0O000ER: 1 80

0001.040. AUX RD: 02200h: 1 14

0001.040.605: Source DUT doss not disable video before reading EDID
0001.040.67

: Source DUT starts reading EDID
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Audio Test Set

Appendix E: Sink, Source and Repeater Tests

Role: Product:
DP Reference Sink (DP RX) UCD-400
HDMI Reference Sink (HDMI RX) UCD-422
DP Alt Mode Reference Sink (DP RX) UCD-424

Validate audio signal frequency and glitch-free audio reproduction

Perform frequency check on the digital audio content and verify the content to be glitch-free. This
test assumes that a pure sine-wave audio signal content is being transmitted to the test equipment.

The test will first capture minimum of one second of audio content. The audio is then analyzed in two

stages.

First, the power spectrum is calculated, and the highest peak must be within the defined window.
Resolution of the peak frequency check is better than £1 Hz.

In the second stage, received audio is checked for random glitches, such as dropped or duplicated
samples. This is achieved by examining how the RDV (“Relative Distortion Value”) changes over time

within the sampled audio.

The test is considered passed if power of audio content spectrum has its maximum within the defined
window, and the number of detected audio glitches does not exceed programmed limit.

Validate audio signal frequency and glitch-free audio reproduction

ped

Name

Expected sampling rate of audio signal 441 00

Expected audible (sine) frequency as Hz 1000
Allowed deviation from expected frequency as Hz 1

Number of audio glitches allowed per test 0

Value

oK Cancel

Parameters in use

=  Expected sampling rate of audio signal (default 44 100 s/sec)

Expected audible (sine) frequency in Hz (default 1000 Hz)
Allowed deviation from expected frequency in Hz (default 1 Hz)
Number of audio glitches allowed per test (default 0)
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CEC Functional Tests Set

Role: Product:
HDMI Reference Sink (HDMI RX) UCD-422

Parameters in use
° Test timeout, in milliseconds

o Local CEC physical address

CEC Functional Test

TE verifies that source DUT correctly handles an HPD event, reads the sink EDID and broadcasts a
CEC “Report physical address” message.

First, the TE allocates the physical address provided as a parameter and issues an HPD pulse
simulating cable detach/attach. After that the TE waits for DUT source to broadcast the CEC “Report
physical address” message.

The test is considered passed if DUT sends a correct “Report physical address” message.

Note: The default physical address in UCD EDID is 1:0:0:0. In order to simulate a change in the address,
please use another address range

Note: As a side effect, the CEC will also verify functionality of HPD and EDID reading if the test passes.

CEC PHY Addr test
CEC Complete test
CEC Wake up test

CEC Standby test
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CRC Based Video Test Set

Appendix E: Sink, Source and Repeater Tests

Role: Product:
DP Reference Sink (DP RX) UCD-400
HDMI Reference Sink (HDMI RX) UCD-422
DP Alt Mode Reference Sink (DP RX) UCD-424

CRC Based Single Reference Frame Video Test
The test compares captured frames to a captured reference. In Configure dialog, please select 1 to

CRC Capture length and click Capture Now.

Presets

Base parametrs

Frame rate checking
[ Enable frame rate check
Expected frame rate (mHz):

Frame rate tolerance (FmHZ) (1] = 1

CRC based Video Test Set

Reference CRC's

Test timeout (milliseconds): 10000 5 %4830, 0x3F71, 0x348D
[ Run until timeout
Errors allowed (# frames):
[ Repeat "Continuous motien picture test" until timeout
Test iterations (# of repeats):
Expected Video Signal
Width (# pixels):
Reference BPP: 24 ~

CRC Capture length (# frames)

Capture now

QK

Cancel

TE compares the video mode (Frame Width, Height, BPP and optionally Frame rate) to provided
parameters and after that captures frames and compares the CRC (check sum) of their three color
components to the provided reference until the number of bad frame limit provided is detected or the
provided total number of frames is reached.

The test is judged FAIL if video mode does not match, or the number of bad frames is exceeded.

The test optionally captures the failed frames as bitmap images and stores them into the hard disc.

Parameters in use

UCD-4XX Console User Manual v2

Test Timeout (default 100 000 ms)

Total number of frames (default 2 000 ms)

Number of bad frames allowed (default 2)

Reference width (default 1920)
Reference height (default 1080)
Reference BPP (default 24)

Expected frame rate (mHz, 1/1000 Hz)
Frame rate tolerance (mHz, 1/1000 Hz)

Reference CRCs (R, G, B)
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CRC Based Single Frame Video Stability Test

The test verifies that the captured video is stable.

TE captures a frame and sets the CRC of its color components as reference. After that TE captures
frames and compares their CRC (check sum) to the reference until the number of bad frame limit
provided is detected or the provided total number of frames is reached.

The test is judged FAIL if the number of bad frames is exceeded.

The test optionally captures the failed frames as bitmap images and stores them into the hard disc.

Parameters in use
= Test Timeout (default 100 000 ms)
= Total number of frames (default 2 000 ms)

= Number of bad frames allowed (default 2)

CRC Based Sequence of Reference Frames Test

The verifies that a sequence of frames is captured in the right order.

TE compares the video mode (frame Width, Height, BPP and optionally Frame rate) to provided
parameters. After that captures frames to find a frame with matching CRC (check sum) of their three
color components to the first provided reference. After the first matching CRC is found it compares
the CRC of the following frames until the Number of frames tested parameter is reached.

The test is judged FAIL if video mode does not match, the first frame in the list is not found or the
CRC of the following frames do not match the provided list.

The test optionally captures the failed frames as bitmap images and stores them into the hard disc.

Parameters in use

o Test Timeout (default 100 000 ms)

o Number of frames to be tested (default 20)
o Reference width (default 1920)

° Reference height (default 1080)

o Reference BPP (default 24)

o Expected frame rate (mHz, 1/1000 Hz)

° Frame rate tolerance (mHz, 1/1000 Hz)

° Reference CRCs (R, G, B)

Note:

Please note that in order for the TE to maintain the sequence, all CRCs in the reference frame list
should be different.
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CRC Based Continuous Sequence of Reference Frames Test
The test verifies that a sequence of frames is captured in the right order many times repeatedly.
TE compares the video mode (frame Width, Height, BPP and optionally Frame rate and Color format)
to provided parameters. After that captures frames to find a frame with matching CRC (check sum)
of their three color components to the first provided reference. After the first matching CRC is found
it compares the CRC of the following frames until the Number of frames tested parameter is reached.

After that it resets the list and starts from the first CRC. The list is repeated until timeout or until the
provided number of repetitions is reached.

The test is judged FAIL if video mode does not match, the first frame in the list is not found or the
CRC of the following frames do not match the provided list.

The test optionally captures the failed frames as bitmap images and stores them into the hard disc.

Parameters in use

o Test Timeout (default 100 000 ms)

° Number of frames to be tested (default 20)
° Number of iterations

o Reference width (default 1920)

o Reference height (default 1080)

° Reference BPP (default 24)

° Expected frame rate (mHz, 1/1000 Hz)

o Frame rate tolerance (mHz, 1/1000 Hz)

° Expected color format
° Reference CRCs (R, G, B)

Note: Please note that in order for the TE to maintain the sequence, all CRCs in the reference frame list
should be different.
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Electrical Test Set — HDMI Rx

Role: Product:
HDMI Reference Sink (HDMI RX) UCD-422

Electrical Tests verify the continuity of the interface signals and the voltage levels applied by the
driving electronics.

Power Test

Power Test verifies the voltage level on the +5 V power line (Pin 18) of the DUT source. The accepted
value in HDMI specification is 4.7 V to 5.3 V on the sink side connector. (Called “TP2” in the HDMI
specification).

The test will measure the power line voltage using two loads: 0 mA and 55 mA. The latter is the test
setup in HDMI CTS specification (HDMI CTS 1.4b: Test ID 7-11: +5V Power). The test will fail if voltage
level on the power line is below or above the voltage range set by the parameters.

Parameters in use

= Test Timeout (default 5 000 ms)
=  Power line low voltage limit (default 4 700 mV)
=  Power line high voltage limit (default 5 300 mV)

TMDS Test

TMDS Test verifies average voltage levels on TMDS signal lines (8 lines: CLK+/-, DO+/- D1+/- and
D2+/-). The positive and negative lines of the TMDS differential pair are measured separately.

TMDS uses DC balanced signaling. Sink pulls the lines up to 3.3 V (AVcc) and source applies the
TMDS signal by pulling the line down to ground. On an active TMDS line average voltage level is half
of the voltage swing below AVcc (AVcc — Vswing/2). By default, 2.6 V to 3.1 V.

TMDS line voltages outside of the above range might indicate an abnormal situation like short circuit
of two TMDS lines, short to ground, open circuit or a broken output driver.

If the measured values fall outside the criteria set by the parameters, test result is FAIL.

Note: Fail criteria for each test set-up should be considered separately depending on the source DUT and
test cable configuration.

Parameters in use

= Test Timeout (default 5 000 ms)
=  Main link low voltage limit (default 2 600 mV)
= Main link high voltage limit (default 3 100 mV)
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Pixel Level Video Tests

Role: Product:
DP Reference Sink (DP RX) UCD-400
HDMI Reference Sink (HDMI RX) UCD-422
DP Alt Mode Reference Sink (DP RX) UCD-424

The test compares captured frames to the provided reference image on pixel level by buffering the
indicated number of captured frames first in UCD and after that downloads them to the PC for
evaluation.

Settings X

Reference image settings

Load image: 0 Erowse image

Image resolution(width x height) 640x 430 ~
Image format RGB ~
Bits per component (bpc) 8 ~
Data format: LSB ~

Comparison configuration

Frames count: |60

Maximum number of failed pixels allowed per frame: |D

d|
Maximum number of failed frames allowed per test: |D : |
g
gl

Tolerance between pixel values: |D

Export properties

Folder to save failed images:

Maximum number of exported frames |D S |

O Export to ppm format

Presets ¥ 0K Cancel

The test compares the captured frames to a provided reference image on pixel level.

Parameters
Load image: Load the reference image
Image resolution: Video resolution expected
Image format: Image format expected
Bits per component: Bits per component expected
Data format: Video data format expected
Frames count: Number of frames buffered for testing

Maximum number of failed frames

allowed per test: Number of failed frames allowed totally

Maximum number of failed frames

allowed per test: Number of failed pixels allowed per buffered frame

The allowed difference between a color component of

Tolerance between pixel values: pixel in the captured frame to the reference bitmap.

Folder to save failed frames: PC folder where failed frames are stored.

Maximum number of exported frames: Maximum number of failed frames stored to PC

Export to ppm format:

Presets: Store and recall settings
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Link Config Tests

Role: Product:
DP Reference Sink (DP RX) UCD-400
DP Alt Mode Reference Sink (DP RX) UCD-424

Link Training at All Supported Lane Counts and Link Rates

Test requests link training on all supported lane counts and link rates. Each link training must be
successfully completed in order to pass the test.

In Configure, please define the parameters for the test.

Link Test Set X
Name Value
Test timeout, in milliseconds 5000
Max lanes count supported by DUT 4
Max lane rate supported by DUT 5.4 Gbps

Long HPD pulse duration, in milliseconds 1000
Link training start timeout, in milliseconds 5000
Delay between test cycles, in milliseconds 3000

Reserved 0

Presets v oK Cancel

Parameters in use
o Test Timeout (default 5 000 ms)
° Max lane count supported by DUT (default 4)

° Max lane rate supported by DUT

° Long HPD pulse duration (default 1 000 ms)

o Link training start timeout (default 5 000 ms)
o Delay between test cycles (default 3 000 ms)
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VRR Source DUT Tests — HDMI Rx

Role: Product:
HDMI Reference Sink (HDMI RX) UCD-422

Parameters in use
° VRR Max — maximum VRR frame rate value;

° VRR Min — minimum VRR frame rate value;

° VRR value - static VRR frame rate value;

° VRR delta — value to change current VRR value during a test;
° VRR Time - value to change current VRR value during a test;

Static VRR Test
Test verifies that DUT Source applies expected static VRR value.

After configuring the parameters operator starts the test. Test waits until DUT Source starts VRR
mode. When VRR mode is detected, test verifies that received timing matches the VRR Value
parameter and the data in received EMP packets match the timing.

Quick Media Switching (QMS) Test

Verify that VRR is set correctly when frame rate is changing with a set time interval. For example,
change VRR from 30 to 60 Hz with step 1 each 1 second.

After configuring the parameters operator starts the test. Test waits until DUT Source starts VRR
mode. When VRR mode is detected, test verifies that VRR is changed after each time interval set by
VRR Time parameter, and the applied VRR change is as set in the parameter. Test also verifies that
data in received EMP packets match with applied VRR.

Dynamic Test

Verify that VRR is set correctly when frame rate is changing with each frame. For example, change
VRR from 60 to 120 Hz with step 1 each frame.

After configuring the parameters operator starts the test. Test waits until DUT Source starts VRR
mode. When VRR mode is detected, test verifies that VRR is changed between each frame. Test also
verifies that data in received EMP packets match with applied VRR.
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VRR Sink DUT Tests — HDMI Tx

Role: Product:
HDMI Reference Source (HDMI TX) UCD-422

Parameters in use
° VRR Max — maximum VRR frame rate value;

° VRR Min — minimum VRR frame rate value;

° VRR value - static VRR frame rate value;

° VRR delta — value to change current VRR value during a test;
° VRR Time - value to change current VRR value during a test;

Static VRR Test
Test verifies that DUT Sink correctly applies a static VRR value.

After configuring the parameters operator starts the test. Operator verifies that DUT Sink has applied
VRR correctly and provides the information in the dialog of the test.

Quick Media Switching (QMS) Test
Verify that VRR is set correctly when frame rate is changing with a set time interval. For example,
change VRR from 30 to 60 Hz with step 1 each 1 second.

After configuring the parameters operator starts the test. Operator verifies that DUT Sink has applied
VRR correctly and frame rate is changing as expected. Operator provides the information in the dialog
of the test.

Dynamic Test

Verify that VRR is set correctly when frame rate is changing with each frame. For example, change
VRR from 60 to 120 Hz with step 1 each frame.

After configuring the parameters operator starts the test. Operator verifies that DUT Sink has applied
VRR correctly and frame rate is changing as expected. Operator provides the information in the dialog
of the test.
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APPENDIX F: VTP PATTERN LANGUAGE

General

The Vpattern definition language (in the following simply “VTP”) is a straightforward yet flexible way
of describing test patterns for UCD Generators. This description is providing an introduction and
examples of the most usable instructions and parameters.

The VTP language uses text command syntax. Each row represents one drawing instruction. The
coordinate system can be either absolute or scaled. In the absolute mode the actual pixel position is
referred while in the scaled mode the coordinates refer to the “Drawing resolution” used while
drawing. For both absolute and scaling coordinates the origin is the upper left hand corner of the
screen.

Terminology
The following terms are used in this document:

Coordinate system: two numerical ranges of integer, positive numbers. E.g. {0,799},{0,599} or
{0,10000},{0,10000}.

Coordinates: a tuple of integer, positive numbers used to address a position on an image, e.g.
(100,250). The first number is the horizontal position, the second one the vertical position. The actual
position is always related to the coordinate system currently in use

Drawing resolution: the width and height of the space that can be used for drawing, expressed in
pixels. E.g., 2560 by 1600.

Drawing area: a 2-dimensional area spanning all of the drawing resolution, expressed in the current
coordinate system notation. E.g., if the drawing resolution is 800 x 600 pixels, the drawing area
includes all points (x,y) where x = 0 to 799 and y = 0 to 599 in ABSOLUTE mode or x = 0 to 10000
and y = 0 to 10000 in SCALED mode.

Notation
The following notation is used in this document:

° A token is enclosed by characters ‘<’ and >". For instance, <variable> represents a generic
variable.

° Different legal choices for a command parameter are separated by character ‘|’. For instance,
<variable> | <number> means that either variable or number can be used as parameters.

o Items that can be repeated 0, 1 or more times are preceded by {* and followed by ‘}*’. For
instance {<number>}* means zero, one or more occurrences of a number.

Syntax rules
The following general syntax rules apply to VTP language files:

The VTP is a text-based, interpreted language

Commands, variables, and constant names are not case-sensitive.

All text at the right of a semicolon (*;’) is treated as comment.

All strings are delimited by quotation marks (“a string”). Quote and backslash characters must
be prefixed by the backslash symbols (“ a quote \” and a backslash \\”).

° Filenames cannot contain pathnames.
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Commands

Scaling commands

All drawing commands using coordinates can refer either to absolute or scaled coordinates. The
absolute coordinate system starts at 0 and its measurement unit is the pixel (vertically the line). It
extends up to the maximum drawing resolution in use minus one, expressed in pixels too.

Conversely, the scaled coordinate system ranges from 0 to 10000, independently from the drawing
resolution. Its measurement unit is thus a flexible, virtual pixel.

Absolute coordinates provide the fastest drawing speed, but they are resolution specific. Scaled
coordinates are resolution independent while introducing a slight speed penalization.

For both systems, the origin (0,0) refers to the upper left hand corner of the screen.

ABSOLUTE

Syntax: ABSOLUTE

This command is normally used in the beginning of the VTP file. All drawing commands issued after
ABSOLUTE will have absolute coordinate values, i.e., their coordinates will be interpreted as pixels
and lines.

The allowed coordinate values are from 0 to the maximum drawing resolution minus one. For
instance, for a drawing resolution of 2560 x 1600 pixels, the allowed coordinate range (x,y) for x is 0
to 2559 and for y 0 to 1599.

Constants MAXX and MAXY can be used in place of the numeric values to achieve basic scaling
capabilities.

SCALED

Syntax: SCALED

All drawing commands issued after the SCALED command will have their coordinates interpreted as
within a range from 0 to 10000 (10001 possible coordinate values), regardless of the current drawing
resolution. Positioning can be calculated as percentages. If you wanted to address a point at 50% of
the drawing resolution, then you would use the number 5000. If you wanted 75% you would simply
use the 7500.

Graphics Drawing Commands

All of the following graphics drawing commands use the currently selected foreground color for shape
perimeter and filling.

LINE

Syntax: LINE x1 yl x2 y2

Draws a line from point (x1,y1) to point (x2,y2).
Example:

You can draw a white diagonal cross using either ABSOLUTE and SCALED coordinate mode and get
the same result.

ABSOLUTE ; Set scaling mode to absolute

COLORDEPTH 8 ; 8 bits per color

COLORRGB 255 255 255 ; white

LINE 0 0 MAXX MAXY ; Draw a line from upper left to lower right corner

LINE 0 MAXY MAXX 0O ; Draw a line from lower left to upper right corner

Or if you want a fixed size for 640 x 480 resolution

LINE 00639479

LINE 0479639 0
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The pattern will look like this:

(0.0) (MAXX,0)

(0,MAXY) (MAXX,MAXY)

Using SCALED instead of ABSOLUTE.

SCALED

COLORDEPTH 8
COLORRGB 255 255 255
LINE 0 0 10000 10000
LINE 0 10000 10000 O

BOX

Syntax: BOX x1 yl x2 y2

Draws a filled rectangle with upper left corner (x1,y1) and lower right corner (x2,y2).
Example:
This code will create a full white screen with all resolutions.

SCALED

COLORDEPTH 8
COLORRGB 255 255 255
BOX 0 0 170000 10000

DOT

Syntax: DOT x vy

Draws a single dot at location (x,y).

ILL

Syntax FILL x y

Initiates a flood fill (or seed fill) with foreground color starting from position (x,y).

CIRCLE

Syntax: CIRCLE x y r

Draws a circle with center point at (x,y) and radius r. Please, note that when using SCALED
coordinates radius r is expressed as a vertical measure.

Example:
SCALED
COLORDEPTH 8

COLORRGB 255 255 255
CIRCLE 5000 5000 50

UCD-4XX Console User Manual v2 143.



U N I G R A F Appendix F: VTP Pattern Language

The pattern will look like this:

FCIRCLE
Syntax: FCIRCLE xy r

Draws a circle with center point at (x,y) and radius r. Filled with foreground color. Please, note that
when using SCALED coordinates radius r is expressed as a vertical measure.

The pattern will look like this:

ELLIPSE

Syntax: ELLIPSE x y hr vr

Draws an ellipse with center point at (x,y), horizontal radius hr and vertical radius vr.

You can use ELLIPSE instead of CIRCLE for example when the displayed pixel is not square for
compensating the stretching.

Example:
SCALED
COLORDEPTH 8
COLORRGB 255 255 255
ELLIPSE 5000 5000 3000 4000
The pattern will look like this:
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Text Drawing Commands

All of the following commands use the currently selected foreground color for the “foreground” pixels
of the font and the currently selected background color for “background” pixels.

TEXTPOS

Syntax: TEXTPOS x y

Sets the text drawing position to point (x,y).

TEXT

Syntax: TEXT <string> | <var> | <const> { <string> | <var> | <const> }*

The command executes a CR and LF (carriage return and line feed) and then draws a text string
<string>, a variable <var>, a constant <const> or a combination of them starting from the current text
position.

<string> parameter is a quoted sequence of characters. If the string contains a quote character (“) or
a backslash character (\) then it must be preceded with a back slash character (\).

<var> is a parameter variable (A — Z, MAXX, MAXY) defined by SET command.

<const> one of the Timing Variables. Timing variables are defined by currently loaded timing
parameters. Please refer to Chapter 3.

Note:

Please note that when using the timing parameters in a pattern the display will be redrawn every time
the timing is changed. Normally the VTG does not have to redraw the picture when only e.g., the
horizontal sync is changed, but if the HS variable is used in the pattern it needs to be updated to
display the new value.

Example:

ABSOLUTE
COLORDEPTH 8
COLORRGB 255 255 255

TEXTPOS 100 100 ; Text starting point 100 pixels from left edge and 100 display lines
down from top

TEXT “HRES="HR “ PIXELS ; This will draw the text HRES then the variable HR
value and PIXELS

TEXT “Quote character \” and backslash \|”
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Program Flow Commands

REPEAT

| Syntax: REPEAT <variable> a b s

All commands after between REPEAT and END command are repeated the number of times defined
by <variable>. <variable> is set to value a before starting the first iteration loop. At the end of each
iteration, variable is incremented by s (variable = variable + s). The REPEAT is terminated when
variable reaches or exceeds value b, and the execution continues from the command following the
END command. For example:

SCALED

COLORDEPTH 8

COLORRGB 255 255 255

REPEAT W 0 10000 200

LINE W0 W 10000

END
A maximum of 2 REPEAT loops can be nested (placed inside each other).

END
Syntax: END

This command follows a REPEAT command and defines a group of instructions to be repeated.

Color Commands

The user can assign the used colors in two basic ways: either by giving the actual Red, Green and
Blue (or R, G and B) color component values or using pre-defined color palettes. The first method is
referred as True Color Mode and the latter as Palette Mode.

In True Color Mode the numerical values given for R, G and B will be the actual output signal intensity
values for the pixel in question. The numerical color value in Palette Mode will act as an address (or
index) to a pre-defined color in a 256 color table. The output signal intensity will be the R, G and B
value entry in the cell where the address points to.

Palette mode can only be used with True Color Mode is .

COLORDEPTH

| Syntax: COLORDEPTH n

The command is used in True Color Mode (COLORMODE 2), to define the number of bits used for
each color component (R, G and B) of the data to be displayed. Possible values for the parameter n
are 6, 8, 10 and 12. If COLORDEPTH command is not used, 10 bits per color is used.

Example: To display a bitmap that uses 8 bits for r, g and b (24-bit colors) you have to use
COLORDEPTH 8.

Command Nr of color bits Range of values for R, G and B
COLORDEPTH 6 18 0to 63

COLORDEPTH 8 24 0 to 255

COLORDEPTH 10 30 0to 1023

COLORDEPTH 12 36 0 to 4095

COLORDEPTH can be used only once in a VTP file, and it has to be placed before all drawing
instructions it is supposed to affect.
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COLORRGB

| Syntax: COLORRGB r g b

The command defines the foreground color used for the following drawing commands. The command
is used in True Color Mode only.

The range of values for r, g and b depends on the bits per color used. If not changed with
COLORDEPTH command, 10 bits per color is used. Please refer to COLORDEPTH command for
range of values.

Various Commands

SET

| Syntax: SET <variable> n

Assigns value n to programming variable called variable. n must be a positive number or zero.
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Variables

Timing Variables

HF Drawing resolution horizontal size minus one

HP Drawing resolution vertical size minus one

HR Current timing horizontal frequency (MHz?)

HA Current timing horizontal period (pixels)

HS Current timing horizontal resolution (pixels)

HBP Current timing horizontal active time (pixels)

HFP Current timing horizontal sync length (pixels)

VF Current timing horizontal back porch length (pixels)
VP Current timing horizontal front porch length (pixels)
VR Current timing vertical frequency (MHz?)

VA Current timing vertical period (lines)

VS Current timing vertical resolution (lines)

VBP Current timing vertical active time (lines)

VFP Current timing vertical sync length (lines)

PF Current timing vertical back porch length (lines)
HLB Current timing vertical front porch length (lines)
HRB Pixel frequency (Mpps?)

VTB Drawing resolution horizontal size minus one

VBB Drawing resolution vertical size minus one

Expressions
Any command numeric parameter can be replaced by an expression, according to the syntax below:
<term> ::= <variable> | <constant> | <number>
<expression> ;1= <term> {‘+’ | ' | " | /' | ‘%’ } <term>
<parameter> ::= <term> | <expression>
Some example of legal parameter values:
B
MAXX
342
B + MAXX
B/2
B*C
Expressions have always positive integers or zero value. When an expression evaluates to a negative
value, it is set automatically to zero. Number values are also always positive integers or zero.
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Assignments
A variable can be assigned a numerical value by using the SET command.

The second parameter of the SET command can be replaced by an expression thus allowing
commands like those here below:

SET C B+MAXX
SET K K+1
SET K A+B

Default state at VTP execution startup
Coordinate system: ABSOLUTE

Foreground color: 1023 1023 1023
Background color: 0 0 0

Output image is cleared (all black)
All variables are initialized to zero

COLORDEPTH 10
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APPENDIX G: FIRMWARE UPDATE WITH QUARTUS

FW Update Tool

The chapter below describes a procedure for updating UCD-400 Series Firmware in a case when
e.g., the normal FW Update procedure failed because a critical error.

Download the latest Console v2 SW Bundle from Unigraf website https://www.unigraf.fi/downloads/
and install it. Please do not launch UCD Console yet.

Recovery.zip file will be by default installed in C:\Program Files\Unigraf\Unigraf UCD Tools\recovery.
Perform the Recovery procedure according to the instruction in the following pages.

Without removing power from the UCD-400 device perform FW update procedure as described in
section 4 FIRMWARE UPDATE PROCEDURE earlier in this manual.

Note: The FW patch loaded in the UCD device during Recovery procedure is stored in a temporary memory.
When power is removed from UCD device, the content of the temporary memory will be erased.
Therefore, please do not power down the UCD device after performing the Recovery before
instructed in the end of the FW Update procedure.

If power will accidentally be removed before the FW Update procedure, Recovery procedure needs
to be re-initiated.
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The Recovery patch is programmed to UCD Device with a separate tool called

Quartus Prime (includes Nios Il EDS). The tool can be downloaded from Intel® FPGA website:
https://www.intel.com/content/www/us/en/software-kit/665990/intel-quartus-prime-lite-edition-
design-software-version-18-1-for-windows.html

On the download page, please Select release 18.1. Please download Quartus Prime (includes Nios
Il EDS).

Note: Registering is needed for the download.

Please download and install the tool in the PC.

m PRODUCTS  SUPPORT  SOLUTIONS  DEVELOPERS  PARTNERS A Duseasa Q, Searchintet com

FPGA Software Download Center

Intel® Quartus® Prime Lite Edition Design Software Version 18.1 for
Windows

D Version

666900

Users should upgrade to the latest version of the Intel® Quartus® Prime Design Software. The selected version does not include the latest functional and
security updates. If you must use this version of software, follow the technical recommendations to help improve security. For critical support requests, please
contact our support team.

The Intel® Quartus® Prime Lite Edition Design Software, Version 18.1 is subject to removal from the web when support for all devices in this release are
available in a newer version, or all devices supported by this version are obsolete. If you would like to receive customer notifications by e-mail, please
subscribe to our subscribe 10 our customer notification mailing List.

Critical Issues and Patches for the Intel® Quartus® Prime Lite Edition Software, Version 18.1

Knowledge Base: Search for Errata. Also see Critical Issues and Patches.
Problems and Answers on specific IP or Products.

Downloads
Multiple Download Individual Files Additional Software Copyleft Licensed Source Updates
Intel® Quartus® Software

ModelSim-Intel® FPGA Edition (includes Starter Edition)

Size: 1.1 GB
Download
ModelSimSetup-18.1.0.625-windows.exe SHA1: f4b428584c780016d119c0b1fd16c26deesg0dec

Intel® Quartus® Prime (includes Nios® Il EDS)

Download Size: 1.7 GB y
QuartusLiteSetup-18.1.0.625-windows.exe SHA1: 7ofaf36e2c8d69aas5243de767242a75832fa740e

Devices
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Connect to the UCD-400 Unit

» Power on the UCD-400.

» Connect UCD-400 with a USB cable to the PC through Programmer connector.
(Pls refer to page 8 of this document)

Programming the FW

P Please locate the Recovery.zip file. It is by default installed in
C:\Program Files (x86)\UnigraNTSN\UCD-400\Recovery. Extract the content of the zip file in a
folder in your PC, e.g., c:\Temp

»  Run Nios 1l 16.1 Command Shell application as Administrator

Note:

Nios Il 16.1 Command Shell application needs to be run as Administrator
(Right click with mouse and select Run as Administrator)

Hint:

Right click on the top edge of Command Shell and select Edit > Paste to paste the commands below

P Select the folder location where the downloaded FW was stored. For example (C:\Temp)
cd /cygdrive/c/Temp

»  Run the loader.

source recovery.sh

This instruction will load a temporary patch to the FW of the UCD Device to enable normal FW Update
procedure

P> Once the upload has completed, please close the commend shell.

P Launch UCD Console and initiate FW Update by selecting Tools > Firmware update. Please
follow the instructions given in section 4 FIRMWARE UPDATE PROCEDURE earlier in this
manual.

Note

The FW patch loaded in the UCD device during Recovery procedure is stored in a temporary memory.
When power is removed from UCD device, the content of the temporary memory will be erased.
Therefore, please do not power down the UCD device after performing the Recovery before
instructed in the end of the FW Update procedure.

If power will accidentally be removed before the FW Update procedure, Recovery procedure needs
to be re-initiated.

P Once FW update procedure has completed, cycle power on the UCD Device (switch off power
> wait for 10 seconds > turn on power).

Note

Please cycle the power on the UCD-400 unit to enable the FW update (switch off power > wait for 10
seconds > turn on power).

After Recovery procedure has been completed, you can delete the files stored in e.g., C:/Temp.
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APPENDIX H: PLAYLISTS AND SCENARIOS

UCD Console’s Playback tab enables the user to execute playback macros called Playlists. Playlists
define the video and audio content and the related metadata steamed in predefined sequences.

UCD Console - UCD-462 [2109C011]: HDMI Source and Sink - [m] X
Eile Tools Window Help

HDMITX HDMI RX EventLog

Link Pattern Generator Playback Audio Generator HDCP EDID Scoc Sink DUT Testing

Import Selected Sequence
Common | HDR10+Test Source: - Select Editor
Video
Vv Sample Content "
v Flip Flop - HDMI.bxt Source: -
Flip-flop with Audio Amount: -
Flip-flop Silent Horizontal Vertical Misc
Phil?ps 1920%1080p + TkHz Total - Total - Frame Rate, Hz: -
Philips 33402160p + Ttz Start = Start 2 Color Depth, BPP: -
¥ VRR - HDMl.bt
FHD No VRR 119 Active - Active - Color Encoding: -
FHD VRR 119..40 Sync Width - Sync Width -
FHD VRR 119..40 steps
FHD VRR 40..119 switch Audio
FHD VRR 60 Source: -
FHD VRR 60..119 switch v . .
mount: -
Run Compressed: - Amount of channels: -
Sampling: - Bit depth:
Packets
Source: -
Amount: -
Status: Idle
HPD
[0 Asserted

B Connected

Playlist

Playlist defines the UCD device and the output where the content is played. It lists the played
Scenarios and their duration.

Scenario

Scenario is an operating structure that allows user to determine a specific sequence of video frames,
metadata packets and audio that are going to be played in the defined order.

Playlists and Scenarios are stored as human readable text files. The files can be edited using any
text-editor software.

Frame Memory

When played, all content is first loaded to the frame memory buffer of the UCD device. This enables
smooth transition between content items during execution of the Scenario.

The size of frame buffer memory sets a limit for content that can be played. In their default
configuration UCD devices feature a 2 GBytes frame buffer memory. This frame buffer enables
loading up to 40 pcs 4K video frames or 10 pcs 8K video frames simultaneously. For information
about models with larger frame buffer memory, please contact Unigraf.

Sample Content

UCD Console’s Playback tab features a set of sample content. These examples can be used as a
basis for creating custom test sequences. The sample content is stored as files by default in
C:\Program Files\UnigraflUnigraf UCD Tools\data\playback\content. It is advisable to create copy of
the installed original files and edit the copies.

Please find a description of the sample content later in this Appendix.

UCD-4XX Console User Manual v2 153.



UNIGRAF

Playlists

Appendix H: Playlists and Scenarios

Playlist defines the UCD device and the output where the content is played. It lists the played video

and audio sequences called Scenarios and their duration.

Playlists are stored as human readable text files. The files can be edited using any text-editor software.

It is advisable to create copy of the installed original files and edit the copies.

Note:

Please note that Playlists and Scenarios are interface technology dependent.

Device section

Section describes what device and what output connector to use.

Key Description ‘ Possible values
[Device] Required. Start of the Device section.
serialnumber Required. Specifies serial number of the UCD device. |
The " wildcard can be used if only one UCD source 17220333’
device is connected to the PC.
connectortype Required. Specifies output connector to be used. ‘HDMI Out’
Playlist cannot contain scenarios for different ‘DisplayPort Out’
connector types. “USBC Out’
reset N/A ‘0 or‘
Default ‘0’

Scenario section
Section describes selected scenario and its playback parameters. Playlist runs scenarios in the order

they are listed in the Playlist file.

Key Description Possible values
[Scenario] Required. Start of a Scenario section. Playlist can
have multiple Scenario sections.
caption Optional. Title of the Scenario. Any character string ‘Scenario 1’
accepted. ‘Playlist
completed’
path Required. Specifies path to scenario file. Any path
period Required. Duration of Scenario in msec. The duration | ‘60000’
is ignored if close-after-upload is set to ‘1". ‘5000’
close-after-upload Optional. When set to ‘1’, command line version of ‘0 or ‘1’
the Playback tool will exit after loading scenario Default ‘0’
content and starting playback.
execute-after-upload = Optional. Executes provided command in cmd.exe or | ‘script.bat && dir’
bash and waits for its completion. Calculation of ‘rmdir
‘period’ starts after the command is executed. /home/user/test/
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Scenarios

Scenario is an operating structure that allows user determine a specific sequence of video frames,
events and audio that are going to be played in a certain order. In addition, scenario determines
environment for sequence to play.

Scenarios are stored as human readable text files. The files can be edited using any text-editor
software. It is advisable to create copy of the installed original files and edit the copies.

Note: Please note that Playlists and Scenarios are interface technology dependent.

Parameters

Scenario parameters are defined as a list of items. Please find below a description of Scenario items.

Scenario item Description ‘
video=: Path and file name format of video frame files
audio=: Path and file name format of audio files
packets=: Path and file name format of metadata packet files
porder=: Content Playing Order. Please see Content Playing Order below.
align12=1 Alignment of 12-bit binary pixel data. ‘1’ aligned to LSB; ‘0’ aligned to MSB.
audioswap= : 1’ for Little Endian audio samples
audiocompressed=: ‘1’ compressed audio; ‘0’ uncompressed audio
audiosampling= : Audio sampling rate. E.g. 44100
audiochannels=: Nr. of audio channels
audiobits= : Audio bits per sample (usually 16 or 24)
scrambler=: 1’ scrambling enabled; ‘0’ scrambling disabled
colorspace=: Video color space: RGB; YCbCr444; YCbhCr422; YCbCr420
bitspercolor= : Video color depth (bpc)
timing.hactive=: Timing: Horizontal active
timing.vactive= : Timing: Vertical active
timing.htotal= : Timing: Horizontal total
timing.vtotal= : Timing: Vertical total
timing.hstart=: Timing: Horizontal start
timing.vstart=: Timing: Vertical start
timing.hsync= : Timing: Horizontal sync width
timing.vsync=: Timing: Vertical sync width
timing.frate= : Timing: Frame rate [fps] x 1000
hdcp=: HDCP version used
loadingRGB= : Th_e R, G and B color components of solid color pattern shown when content is
being uploaded to the device before playback
Default link rate.
linkRate: HDMI: 0 = TMDS; 1 - 5 = FRL with 3, 6, 8, 10 and 12 Bbps link rate.
DP: Link rate = Value x 0.27 Gbps. (E.g. 20 = 5.4 Gbps/lane (HBR2)).
linkRateMin= : Minimum link rate used. If available link rate is lower, scenario will fail.
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Content Playing Order
Playing order is described in a textual format as a sequence of steps. Steps are separated with ‘;’

symbol.

Each step describes:

° Index of played video frame or a range of video frames,

° How many times the frame(s) are played,

Appendix H: Playlists and Scenarios

o Index of the packet or the set of packets that will be sent during the video frame(s),
° Color format used for the step.

Format structure

Each scenario step is described in following textual format:

pV:R:E:FvXX;

Parameters
Please see table below for description of used parameters.

Char Description Possible | Examples

values
Required. Separator between general step parameters. v See any below

; Required. Indication of step description end. 5 See any below

p Optional. Indicates assertion of a HPD pulse on ‘» ‘p1:60:1:256;’
HDMI RX connector of UCD device during current step. ‘p0-59:60:1:256;
Preceding video frame index. Only for HDMI playback.

Vv Required. Index of a video frame. Index is zero based. 1’ ‘1:60:16:256;’
Images are loaded from the indicated file path. ‘0-59’ ‘0-59:60:16:256;
Parameter can state either a single image or a range of
images. The order in which images are called in
scenario steps is optional. All specified parameters are
applied to all frames in the scenario step.

R Required. Repetitions of current step. 30’ 1:30:16:256;’
E.g., stating ‘1’ with 60 FPS frame rate means that “q 1:1:16:2567
current step will be played only for 1/60 of a second.

E Optional. Index of metadata packet. Index is zero based. | ‘0’ 1:30:0:256;’
Packets are loaded from the indicated file path. ‘41,29 | “1:30:4,1,29:256;
Parameter can indicate either a single packet or a hone 1:30::256"
comma separated list of packets. Order of packets is R
optional.

F Required. Color format and color depth. ‘256’ 1:30:0:256;’

Pls see chapter Color Format below. ‘513’ 1:30:0:513;

vXX Optional. Control of frame rate when VRR is enabled. In | ‘v60’ 1:30:0:256v60;’
order to enable VRR, corresponding HDMI VSIF event v30' 1:30:0:256v30;
must be included into this step. Parameter is always in
format of ‘'vXX', where ‘XX’ states frame rate. Parameter
is provided with color format value, separated with ‘v'.
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Color Format

Color format is a two-byte value presented in decimal. The lower byte provides an index to used color
space and the higher byte an index to the color depth. Please find the indexes in the table below.

Index  Color Depth Color Space
(bits/color)

0 6 RGB

1 8 YCbCr 4:4:4

2 10 YCbCr 4:2:2

3 12 YCbCr 4:2:0

4 16 -

The encoded parameter value is calculated using the following formula:

[Color Depth] x 256 + [Color Space],

where [Color Depth] and [Color Space] are indexes obtained from the table above.
For example, parameter for YCbCr 4:4:4, 10 bits is (2 x 256 + 1) = 513.

Pre-calculated values for available color formats:

8 BPC 10 BPC 12 BPC 16 BPC ‘
256 512 768

RGB 0 1024 |
YCOCr 4:4:4 | N/A 257 513 769 1025 |
YCOCr42:2 | N/A 258 514 770 1026 |
YCOCr 42:0 | N/A 259 515 771 1027 |
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Please find below description of Playlist SDR-HDR-HLG — HDMI.

| [] || = | SDR-HDR-HLG —
Home Share View
« v <« Sce.. » SDR-. v B
DP
HOMI

d_packet_infn.bct
*gnldenGateD.jpg
*gnldenGateLjpg
*gnldenGateE.jpg

5] Playlist SDR-HDR-HLG - DP txt
5] Playlist SDR-HDR-HLG - HDMI.bct
d Scenario_HDR_DP .kt

|=] Scenario_HDR_HDMI.txt

|j Scenarnio_HLG_DP.tet

=] scenario_HLG_HDMI bt

|j Scenario_SDR_DP.xt

=] Scenaric_SDR_HDMI.txt

E] Scenaric_SDR-HDR_DP.txt

=] Scenaric_SDR-HDR_HDMLtxt
=] scenaric_SDR-HLG_DP.txt

=] scenario_SDR-HLG_HDMI.xt

18 items

]

O Search S|

X

Playlist file (Playlist SDR-HDR-HLG - HDMI.txt)

Playlist item and example content

[Device]

Description
Start of device section

serialnumber=*

Only one UCD device present.

connectortype=HDMI QOut

HDMI output

[Scenario]

Start of Scenario 1

caption = SDR

Scenario title “SDR”

period = 10000

Duration 10 sec

path = Scenario_SDR_HDMI.txt

Scenario file: Scenario_SDR_HDMI.txt in current folder

[Scenario]

Start of Scenario 2

caption = HDR

Scenario title “HDR”

period = 10000

Duration 10 sec

path = Scenario_HDR_HDMI.txt

Scenario file: Scenario_HDR_HDMI.txt in current folder

[Scenario]

Start of Scenario 3

caption = HLG

Scenario title “HLG”

period = 10000

Duration 10 sec

path = Scenario_HLG_HDMI.txt

Scenario file: Scenario_HLG_HDMIL.txt in current folder

[Scenario]

Start of Scenario 4

caption = SDR - HDR

Scenario title “SDR — HDR”

period = 10000

Duration 10 sec

path = Scenario_SDR-HDR_HDMI.txt

Scenario file: Scenario_SDR-HDR_HDMI.txt in current folder

[Scenario]

Start of Scenario 5

caption = SDR - HLG

Scenario title “SDR - HLG”

period = 10000

Duration 10 sec

path = Scenario_HDR_HDMI.txt

Scenario file: Scenario_SDR-HLG_HDMIL.txt in current folder
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Scenario File (Scenario_SDR-HDR-HDMI.txt)

Scenario item and example content

video=goldenGate0.jpg

Description

Video files in current folder, file name format goldenGate0.jpg

©...)

audio=<Audio not selected>

Audio not selected

packets=HDMN\Infoframes_0000.bin

Packet files in folder HDMI\, file name format
Infoframes_0000.bin (0...)

porder=0:180:2:256;1:180:2,0:256;

180 frames of image index 0, Packet index 2, RGB 8 bpc
180 frames of image index 1, Packets index 2 and 0, RGB 8 bpc

align12=1

Pixel data is aligned to LSB

audioswap=0

audiocompressed=0

audiosampling=0

audiochannels=0

audiobits=0

scrambler=0

scrambling disabled

colorspace=RGB444

Video color space: RGB 4:4:4

bitspercolor=8

Video color depth: 8 (bpc)

timing.hactive=1920

Timing: Horizontal active

timing.vactive=1080

Timing: Vertical active

timing.htotal=2200

Timing: Horizontal total

timing.vtotal=1125

Timing: Vertical total

timing.hstart=192

Timing: Horizontal start

timing.vstart=41

Timing: Vertical start

timing.hsync=44

Timing: Horizontal sync width

timing.vsync=5

Timing: Vertical sync width

timing.frate=60000

Timing: Frame rate 60 fps

hdcp=none

HDCP not enabled

loadingRGB=52,127,150

Solid color pattern shown when content is being uploaded to the
device before playback is R=52, G=127, B=150. (Sample: | )
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Sample Content in Playback Tab

UCD Console’s Playback tab features a set of examples for the user to create custom test content.
This content is stored by default in C:\Program Files\UnigraflUnigraf UCD Tools
\data\playback\content. It is advisable to create copy of the installed files and edit the copies.

Note: Please note that Playlists and Scenarios are interface technology dependent.
The provided examples are also somewhat different for HDMI and DisplayPort.

In the table below, please find a list of examples provided.

HDMI

Playlist Name Description

Basic Video & Audio Example | Example playlist for demonstrating the use of video and audio files.

Example playlist that demonstrates the use of video files and
metadata packets in testing a DUT monitor

Playlist for demonstrating DUT Variable Refresh Rate (VRR)
capability of a DUT monitor.

Utilizes extensively frame sequencing capability in scenario, and the
use of metadata packets.

HDR & Metadata Example

VRR Example

ALLM

DP
Playlist Name Description

Basic Video & Audio Example | Example playlist for demonstrating the use of video and audio files.

Example playlist that demonstrates the use of video files and

HDR & Metadata Example metadata packets in testing a DUT monitor

Playlist for demonstrating use of multiple frame rates with FHD and

Frame Rate Example UHD resolution.
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Playlist: Basic Video & Audio Example

The playlist sequences video files and audio according to the description below.

Video
Frames used for Scenario 1 and Scenario 2 (Image1.jpg, Image 2.jpg)

- o = ‘ Ww { g'w,'

Description of Scenarios

Name ‘ Duration ‘ Repeated sequence

CTA 1920x1080 60 Hz (VIC 16), RGB 8 BPC,
1 Flip-flop with Audio 60 s 60 frames Image1.jpg, 60 frames Image2.jpg,
Audio: Rhythm.wav

CTA 1920%x1080 60 Hz (VIC 16), RGB 8 BPC,
2 Flip-flop Silent 60 s 60 frames Image1.jpg, 60 frames Image2.jpg,
No Audio.

CTA 1920x1080 60 Hz (VIC 16), RGB 8 BPC,
3 Philips 1920x1080p + 1kHz | 60 s 60 Frames Philips.svg,
Audio: 1 kHz sine wave (1kHz.wav)

CTA 3840 x 2160 @ 60Hz (VIC 97), RGB 8 BPC
4 Philips 3840x2160p + 1kHz | 60 s 60 Frames Philips.svg,
Audio: 1 kHz sine wave (1kHz.wav)
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Playlist: HDR & Metadata Example

Example demonstrates the use of metadata packets.

Video:

The Scenarios use four versions of the same image: GoldenGate0.jpg, GoldenGate1.jpg,

GoldenGate2.jpg and GoldenGate3.jpg.

All four images use the same dynamic range in pixel data but contain a text label indicating pixel
dynamic range applied in the metadata. If DUT behaves correctly, applying different metadata

changes the appearance of the image on DUT screen.

HDR10+

Scenarios for HDMI Output

Video mode in all steps: CTA 1920x1080 60 Hz (VIC 16), RGB 8 BPC, No audio.

Name Duration  Repeated sequence
SDR 10 sec | 180 frames GoldenGate0.jpg, Packet: Infoframes_0002;
HDR 10 sec 180 frames GoldenGate1.jpg, Packets: Infoframes_0002,
Infoframes_0000
HLG 10 sec 180 frames GoldenGate2.jpg, Packets: Infoframes_0001,
Infoframes_0002
180 frames GoldenGate3.jpg, Packets: Infoframes_0002,
HDR10+ 10 sec Infoframes_0003, Infoframes_0000
180 frames GoldenGate0.jpg, Packets: Infoframes_0002;
SDR - HDR 10 sec | 180 frames GoldenGate1.jpg, Packets: Infoframes_0002,
Infoframes_0000
180 frames GoldenGate0.jpg, Packet: —;
SDR - HLG 10 sec | 180 frames GoldenGate2.jpg, Packets: Packets: Infoframes_0001,
Infoframes_0002
180 frames GoldenGate0.jpg, Packet: Infoframes_0002;
SDR - HDR10+ 10 sec | 180 frames GoldenGate3.jpg, Packets: Infoframes_0002,
Infoframes_0003, Infoframes_0000
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Playlist: VRR Example (HDMI)

Playlist demonstrates controlling VRR (Variable Refresh Rate) in Scenarios when using HDMI output.

Video

The image used for the test contains a combination of color bars, gray scales, and rotating items. The
test uses a sequence of images creating a full rotation in 60 frames.

Scenarios with Video Mode 1920.1080 120 Hz
The first 6 Scenarios are using 1920%x1080 119.88/120 Hz video timing (VIC 63). No audio.

Name Duration ‘ Repeated sequence

VRR disabled. RGB 8 BPC.
L FHD No VRR 119 60's Packet: infoframe_03

VRR enabled.

Packets: infoframe_00, infoframe_03

2 FHD VRR 119..40 60s 60 frames each with changing frame rate (Hz): 119, 112,
105, 97, 86, 73, 59, 45, 42, 41, 40, 43, 51, 67, 82, 95,
109, 113, 114, 115, 116, 117, 118.

VRR enabled. RGB 8 BPC.

Packets: infoframe_00, infoframe_03

3 FHD VRR 119..40 60's 60 frames with changing frame rate: 119 — 80 (1 Hz step),
steps 78 — 40 (2 Hz step), 60 frames with 40 Hz frame rate,

60 frames with changing frame rate, 40 — 79 (2 Hz step),

79 - 119 (1 Hz step). 60 frames with 119 Hz.

VRR enabled. RGB 8 BPC.
4 FHD VRR 40..119 60's Packets: infoframe_00, infoframe_03
switch 300 frames with 40 Hz frame rate,

300 frames with 119 Hz frame rate

VRR enabled. RGB 8 BPC.
5 FHD VRR 60 60 s Packets: infoframe_00, infoframe_03
60 frames with 60 Hz frame rate.

VRR enabled. RGB 8 BPC.
6 FHD VRR 60..119 60 Packets: infoframe_00, infoframe_03
switch S 300 frames with 60 Hz frame rate,

300 frames with 119 Hz frame rate.

UCD-4XX Console User Manual v2 163.



U N I G R A F Appendix H: Playlists and Scenarios

Scenarios with Video Mode 1920.1080 60 Hz
Scenarios 7 to 11 are using 1920%1080 59.94/60 Hz video timing (VIC 16). No audio.

Name Duration  Repeated sequence
7 FHD No VRR 59 60 s VRR disabled. RGB 8 BPC. Packet: infoframe_01
VRR enabled. RGB 8 BPC. Packets: infoframe_00,
8 FHD VRR 40 60 s infoframe_01

60 frames with 40 Hz frame rate.

VRR enabled. RGB 8 BPC. Packets: infoframe_00,
9 FHD VRR 40..59 60's infoframe_01
switch 300 frames with 40 Hz frame rate,

300 frames with 59 Hz frame rate.

VRR enabled. RGB 8 BPC. Packets: infoframe_00,
infoframe_01

10 | FHD VRR 59..40 60 s 60 frames each with changing frame rate: 59, 52, 50, 48,
46, 45, 44, 43, 42, 41, 40, 41, 43, 45, 47, 49, 51, 53, 54,
55, 56, 57, 58 (Hz).

VRR enabled. RGB 8 BPC. Packets: infoframe_00,
infoframe_01

1 FHD VRR 59..40 60's 29 frames with changing frame rate: 59 — 41
steps 10 frames with 40 Hz frame rate,

29 frames with changing frame rate 41 - 59

40 frames with 60 Hz frame rate.

Scenarios with Video Mode 3840.2160 120 Hz
Scenarios 12 to 18 are using 3840%x2160 119.88/120 Hz video timing (VIC 120). No audio.

Name Duration  Repeated sequence
12 | UHD No VRR 119 60 s VRR disabled. RGB 8 BPC. Packet: infoframe_04

VRR enabled. RGB 8 BPC.

Packets: infoframe_00, infoframe_04

13 | UHD VRR 119..40 60 s 60 frames each with changing frame rate: 119, 112, 105,
97, 86, 73, 59, 45, 42, 41, 40, 43, 51, 67, 82, 95, 109,
113, 114, 115, 116, 117, 118 (Hz).

VRR enabled. RGB 8 BPC.
Packets: infoframe_00, infoframe_04
60 frames with changing frame rate: 119 - 80 (1 Hz step),
14 UHD VRR 119..40 60 s 78 — 40 (2 Hz step), 60 frames with 40 Hz frame rate, 60
steps . :
frames with changing frame rate
40 - 79 (2 Hz step), 79 - 119 (1 Hz step).
60 frames with 119 Hz frame rate.

VRR enabled. RGB 8 BPC.
15 | UHD VRR 40 Packets: infoframe_00, infoframe_04
60 frames with 40 Hz frame rate.

VRR enabled. RGB 8 BPC.
16 UHD VRR 119..40 60's Packets: infoframe_00, infoframe_04
switch 300 frames with 40 Hz frame rate, 300 frames with 119

Hz frame rate

VRR enabled. RGB 8 BPC. Packets: infoframe_00,
17 | UHD VRR 60 60 s infoframe_04
60 frames with 60 Hz frame rate.

VRR enabled. RGB 8 BPC.
18 UHD VRR 60..119 60's Packets: infoframe_00, infoframe_04
switch 300 frames with 60 Hz frame rate, 300 frames with 119

Hz frame rate.
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Scenarios with Video Mode 3840.2160 60 Hz
Scenarios 19 to 23 are using 3840%x2160 59.94/60 video timing (VIC 97). No audio.

Name Duration  Repeated sequence
19 | UHD No VRR 59 60 s VRR disabled. RGB 8 BPC. Packet: infoframe_02
VRR enabled. RGB 8 BPC.
20 | UHD VRR 40 60 s Packets: infoframe_00, infoframe_02

60 frames with 40 Hz frame rate.

VRR enabled. RGB 8 BPC.
21 UHD VRR 40..59 60's Packets: infoframe_00, infoframe_02
switch 300 frames with 40 Hz frame rate,

300 frames with 59 Hz frame rate.

VRR enabled. RGB 8 BPC.

Packets: infoframe_00, infoframe_02

22 | UHD VRR 59..40 60 s 60 frames each with changing frame rate: 59, 52, 50, 48,
46, 45, 44, 43, 42, 41, 40, 41, 43, 45, 47, 49, 51, 53, 54,
55, 56, 57, 58 (Hz).

VRR enabled. RGB 8 BPC.

Packets: infoframe_00, infoframe_02

23 UHD VRR 59..40 60's 29 frames with changing frame rate: 59 - 41,
steps 10 frames with 40 Hz frame rate,

29 frames with changing frame rate 41 - 59,

40 frames with 60 Hz frame rate.
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Playlist: Frame Rate Example (DP)

Playlist for demonstrating use of multiple frame rates with FHD and UHD resolution when using
DisplayPort output.

Video

The image used for the test contains a combination of color bars, gray scales, and rotating items. The
test uses a sequence of images creating a full rotation in 60 frames

Executed Scenarios
The test is using four scenarios (RGB 8 BPC, No audio)

Name Duration ‘ Repeated sequence

. 1920%1080 59.94/60 Hz video timing (VIC 16),
1 Spinners FHD 59fps 60's 60 frames ‘colorBarsSpinning-X.svg' X= 0 to 59

1920%1080 119.88/120 Hz video timing (VIC 63),
60 frames ‘colorBarsSpinning-X.svg’ X=0 to 59

3840x2160 59.94/60 Hz video timing (VIC 97)
60 frames ‘colorBarsSpinning-X.svg' X= 0 to 59

3840x2160 119.88/120 Hz Hz video timing (VIC 120)
60 frames ‘colorBarsSpinning-X.svg’ X= 0 to 59

2 Spinners FHD 119fps 60 s

3 | Spinners UHD 59fps 60 s

4 | Spinners UHD 119fps 60 s
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Playlist: ALLM (HDMI)

Playlist for demonstrating Auto Low-latency Mode (ALLM) capability of a DUT monitor.

Video:

The Scenarios use a series of images: allm_on_off_000.jpg to allm_on_off_0011.jpg. Text panel on
the images indicate if ALLM is enabled or not. The first scenario is presented with ALLM enabled and
the second by switching ALLM on and off sequentially.

ALLM Enabled o ALLM Disabled

Scenarios for HDMI Output
Video mode in all steps: CTA 1920%x1080 60 Hz (VIC 16), RGB 8 BPC, No audio.

Duration  Repeated sequence ‘

Name

ALLM Static

60 sec

10 frames allm_on_off_000.jpg, Packet:
10 frames allm_on_off_001.jpg, Packet:
10 frames allm_on_off_002.jpg, Packet:
10 frames allm_on_off_003.jpg, Packet:
10 frames allm_on_off_004.jpg, Packet:
10 frames allm_on_off_005.jpg, Packet:

allm_0.bin;
allm_0.bin;
allm_0.bin;
allm_0.bin;
allm_0.bin;
allm_0.bin

ALLM Toggle

60 sec

10 frames allm_on_off_000.jpg, Packet:
10 frames allm_on_off_001.jpg, Packet:
10 frames allm_on_off_002.jpg, Packet:
10 frames allm_on_off_003.jpg, Packet:
10 frames allm_on_off_004.jpg, Packet:

10 frames allm_on_off_005.jpg, Packet

allm_0.bin;
allm_0.bin;
allm_0.bin;
allm_0.bin;
allm_0.bin;

: allm_0.bin;
10 frames allm_on_off_006.jpg, Packet:
10 frames allm_on_off_007.jpg, Packet:
10 frames allm_on_off_008.jpg, Packet:
10 frames allm_on_off_009.jpg, Packet:

allm_1.bin;
allm_1.bin;
allm_1.bin;
allm_1.bin;

10 frames allm_on_off_0010.jpg, Packet: allm_1.bin;
10 frames allm_on_off_0011.jpg, Packet: allm_1.bin
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APPENDIX |: CREATING DSC CONTENT

UCD-400 Pattern Generator function is able to source DSC content originating from pre-created DSC
compressed files.

Please find description of DSC Compressor tool under Pattern Generator earlier in this document.

DSC Compressor X

File to compress

Source File: ) Files/Unigraf/Unigraf UCD Tools/data/dsc-images/unigraf_default_image_16k.ppm| | |

16384 8640, RGB 24bpp

Sink DSC capability registers (DPCD range 0x60 -> Ox6f, hex)

Update

Compression Options

Color space Output resolutions:

VChCr 422 v | [1440x 575 | Compression ratio: | 8bpc -> Gbpp (2710 1) v
Color depth 1e0x1200 Horizontal slices: 4|
olor dept 1680% 720 orizontal slices: jces
8 +| | 1680x 1050 Vertical slices 4Slices ~
1792% 1384
Resize mode 1560 1302 Custom vertical slices size:
O scale 1920 x 1080 v i ) ) i mi
1920x 1200
@ Crop 1920 % 1440 YUV Color range
20481536
Scale and Crop Full c’
2580 1440 - O ®

Refresh Custom Start Compression

Close

Please find below two alternative methods of creating DSC files. This description is divided in two
parts. First part explains DSC conversion of a sample .ppm image and second part preparation and
DSC conversion custom bitmap images.

DSC Conversion Example

Installation of UCD Console includes an option for installing also “DSC Content library” that is required
e.g. for running DSC Compliance Test using UCD-400. Along with this library the installer includes an
example for easily creating a DSC compressed sample bitstream file.

The example can be found by default in folder
C:\ProgramData\UnigrafDSC content library\data\dsc-example

vl % Manage dsc-example - m} X
“ Home Share View Application Tools 0
L v 4 « data > dsc-e... v 0 Search dsc-example
~

Name Date modified Type Size

[ dsc.exe Application 148 KB

[=] test.bat Windows Batch File 1K8

|| test.cfg CFGFile 4KB

|] test_list.xt Text Document 1KB

* unigraf_default_image_8k.ppm IfanView PPM File 194 401 KB

Sitems  1item selected 19 bytes H =

In the example, the DSC conversion is done using batch file test.bat. It is creating DSC content from
unigraf_default_image_8k.ppm using VESA created tool dsc.exe and its parameter file test.cfg.

A detailed explanation of the process can be found later in this appendix in chapter DSC Conversion.
In the example DSC conversion is done with the following main parameters:

° Input file in test list.txt: unigraf_default_image_8k.ppm
o Resolution: 7680 x 4320 pixels

° One slice per line, slice height 108 lines

o Pixel format RGB 4:4:4

° Using predefined configuration file rc_16bpc_8bpp.cfg

»  To run the conversion double click test.bat
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Creating Custom DSC Content

Please find below instructions for creating DSC bitstream content from user selected bitmap files.

Installation of the Tools
» Download and install Unigraf Console.

» Download and install ImageMagick from the authoritative web site
https://imagemagick.org/script/download.php

Please download for example the following version for Windows use:
ImageMagick-7.1.0-28-Q 16-x64-static.exe Winé64 static at 16 bits-per-pixel component
P Create a temporary folder in your PC and copy there the following items.

° Files ffmpeg.exe and magick.exe in the folder where ImageMagick was installed.

. Dsc.exe is installed with Unigraf Console. By default, the location is
C:\Program Files\Unigraf\Unigraf UCD Tools

° Batch file test.bat is installed with Unigraf Console. By default, the location is
C:\Program Files\Unigraf\Unigraf UCD Tools\data\dsc-example

° File test_list.txt is installed with Unigraf Console. By default, the location is
C:\Program Files\Unigraf\Unigraf UCD Tools\data\dsc-example

° File test.cfg is installed with Unigraf Console. By default, the location is
C:\Program Files\Unigraf\Unigraf UCD Tools\data\dsc-example

o Sample content can be found by default in self extracting compressed file
C:\Program Files\Unigraf\Unigraf UCD Tools\data\dsc-images\dsc sample images v3.exe
Please extract the content in a folder in the temporary folder

° Configuration files can be found by default in folder
C:\Program Files\Unigrai\Unigraf UCD Tools\data\dsc
Create a folder ConfigurationFiles in the temporary folder and copy there the needed files

Preparation of RGB 4:4:4 Images

Please use the following command line instructions for preparing any bitmap file for DSC conversion.
This chapter describes the tool for creating images with RGB 4:4:4 format.

When using Linux:

convert ./input image -crop resolution+0+0 +repage -size resolution -
depth bpc -sampling-factor 4:4:4 ./output image.ppm

When using Windows:

magick.exe convert ./input image -crop resolution+0+0 +repage -size
resolution -depth bpc -sampling-factor 4:4:4 ./output image.ppm

Parameters:

input_image = image to prepare; bpc = 8, 10, 12; resolution = e.g. 3840x2160;
output_image = prepared image

Examples
The following examples will use unigraf_default_image_16k.ppm as the test bitmap

convert ./unigraf default image 16k.ppm -crop 3840x2160+0+0 +repage -size
3840x2160 -depth 8 -sampling-factor 4:4:4 ./image-8bpc-RGB444.ppm

convert ./unigraf default image 16k.ppm -crop 3840x2160+0+0 +repage -size
3840x2160 -depth 10 -sampling-factor 4:4:4 ./image-10bpc-RGB444.ppm

convert ./unigraf default image 16k.ppm -crop 3840x2160+0+0 +repage -size
3840x2160 -depth 12 -sampling-factor 4:4:4 ./image-12bpc-RGB444.ppm
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Preparation of YUV Images

ffmpeg -loglevel panic -i ./input image -vf crop=resolution:0:0 -pix fmt
pixel format ./output image.yuv

Parameters:

-pix_fmt for 8bpc = yuv444p, yuv422p or yuv420p;
-pix_fmt for 10bpc = yuv444p10le, yuv422p10le or yuv420p10le;
-pix_fmt for 12bpc = yuv444p12le, yuv422p12le or yuv420p12le

Examples

ffmpeg -loglevel panic -i ./unigraf default image 16k.ppm -vf
crop=3840:2160:0:0 -pix fmt yuv422p ./image-8bpc-RGB422.yuv

ffmpeg -loglevel panic -i ./unigraf default image 16k.ppm -vf
crop=3840:2160:0:0 -pix fmt yuv422plOle ./image-10bpc-RGB422.yuv

ffmpeg -loglevel panic -i ./unigraf default image 16k.ppm -vf
crop=3840:2160:0:0 -pix fmt yuv422pl2le ./image-12bpc-RGB422.yuv

DSC Conversion
The tool Dsc.exe will be used for creating the actual DSC compressed data.

Dsc.exe is using configuration file test.cfg and test_list.txt as the list of images to process.

Command syntax is

dsc.exe -F test.cfg

Test.cfg is a configuration file template. It should be edited to match the task.

Example
As an example of the conversion, please find below conversion a single file, image-12bpc-yuv420.yuv.

D First step is the preparation of the image as explained above

ffmpeg -loglevel panic -i ./unigraf default image 16k.ppm -vf
crop=3840:2160:0:0 -pix fmt yuv420pl2le ./image-12bpc-RGB420.yuv

P In the temporary folder, please create a file called test_list.txt and insert a line containing the
name of the output file image-12bpc-RGB420.yuv.

p  After that we have to set appropriate parameters in the test.cfg configuration file.

Set image resolution:

PIC WIDTH 3840
PIC HEIGHT 2160

For selecting 4:2:0:

USE_YUV_INPUT 1 // Enables YCbCr mode. Required to be =1 for 4:2:2
// and 4:2:0 modes.
NATIVE 420 1 // Enables DSC 1.2 native 4:2:0 mode

Indicate the corresponding configuration file file:

INCLUDE ./ConfigurationFiles/rc_12bpc 6bpp 420.cfg

» Run the command
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