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Trademarks

Unigraf, UCD, UCD-500, UCD-500 Gen2, UCD Console and TSI are trademarks of Unigraf Oy.

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

USBu , USB Type-Cu and USB-Cu are trademarks of USB Implementers Forum Inc.
Thunderbolt is a trademark of Intel Corporation or its subsidiaries.

HDCP is a trademark of Digital Content Protection LLC.

Windows® is a trademark of Microsoft Corporation.

macOS® is a trademark of Apple Inc.

Linux® is a trademark of Linus Torvalds.

All other trademarks are properties of their respective owners.

LimitedWarranty

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

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

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

CEMark

UCD-5XX products meet the essential health and safety requirements, are 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.

UCD5XX User ManualUCD Console 8. 3



U N I G R A F About This Manual

Tableof Contents

(07] 0]/ (o] 1 SO PP PR OPPPPPPPPPS 2
[N L0) 1[N 2
=0 1170 o PP SPPPPPS 2
Company INFOrMAtIoN.........c.ooiiiiiiiie e 2
B =T (=T 0 F= 1 T 3.
Limited WarITANT.........ccvvveiiiee e ccceeee s e e e e e 3
(08 Y= 4 R 3
Table Of CONtENES.....cciiiiiiee e 4
1. ADOUL ThIS MANUAL ........iiiiiiiie e e e e e e e e e e e e e esannnes 7
PUIPOSE ... e 7
Product and Software VErsion ..........cccceeuueeiieiiieieemeiiie e 7.
[0 (P 7
2. L)oo [UTex 1 0] o [T

Product DeSCHPLiON .......ccoiiiiiiiiiee et enee e
Safety and Operational Precautions...

3. INSEANALION. ...t s
Installation Package...........ccuvveiiiiiiiiieeneeeecee e
Software INStallation ............cceeeiiiiiee e
Firmware Update ProCedures.........cccoouiiiiiiiiiiiiceeeeee e
Firmware DOWNGIrading.........ccvveeirimieeeiniieeeeee e
License Manager

(0] (o] 1 =PRSS
Detaching and Cloning Tabs..........ccueeiiiiiiiee e

4, ANAIYZEr OPEIALION ...ceiiiiieiiee ettt e e e e e e e e en

Functionality Tabs........ueeiiiiiiiiiiieceeeeee e
Link Tab ......ccovveeieiiiins
HDCP Tab......ccccvvvvvvvvvvernnns
RV (o =To T Ir- 1« ST PP PTPR
(0= 10110 (I Ir- | o PR PUPRP PRI
Link Analyzer Tab ... e
AUTIO TAD .. 41
EDID/DisplaylD Tab........cccocvveeiiiiie e sseeeneee e 43
DPCD TaAD.....ciiiiiiiiiiiiiiiiiiiiiieene e eeeeeeereressserraeaeeeeeeeeeeeeeeeeeereeeeees 45
SDP Tab
DSC Tab.
Panel Replay Tab........coouiiiiiiiieiiieeee e
[ = O 1=V o PR
Source DUT Testing Tab
Cable INfO Tab....ouviieiice et

[ LR 1= o N
Status List........ccceeeeereene.
Capabilities
DP Al IMOOE ..ottt eeee ettt ee e e e e e e e e e e e eeeeeeees
POWEN SOUICE..... oo
POWET SINKuevviiiiiiieiiiee et e e e e e e eeees
(070 011 0] =
BOttOM PANEL.... .o

5. Generator OPeration..........ccccceevcvereinireseeee e

Functionality Tabs
[ 0] 1= o IO 66
Pattern Generator Tab .............vvvviiiviiiiiiiieenee e eeeeeerrrrrrieeee e 74
Playback Tab........ooiiiiiieiiee e 82
Audio Generator Tab..........ooivviiiiii e 93
HDCP TaAD.....ciiiiiiiiiiiiiiiiiiiiieene et eeeeeveesrsrsssrsreseeeeeeeeeeseeeseseseeseeed a5
EDID/DISplayID Tab........cooiieiieiieeeeee e 97
DPCD Tab. ..ttt eee ettt e e e e e e eaaaraaee s 99

UCD5XX User ManualUCD Console 8. 4



U N I G R A F About This Manual

SDP TaD.c.eiiiiiet e
FEC TaAD ...ttt
Panel Replay Tab.........cccoviiiiiieiiiieeece e

ALPM Tab.......ccocveennnn
Sink DUT Testing Tab
Adaptive-SYNC Tab ........oooiiiiiiiicc e
Cable INfO Tab ...

PDEC TaAD.. ittt e

6. LINK TIMElNE VIBWEN ......ciiiiiiiiii ittt e
Wave Form and Symbol View Settings.

FrameVieW Tab .......coi oot
EVENnt SEleCtOr VIEW .........uoiiiiiiiiiee et eeeee e
EVENt DELAIIS VIEBW.....evvvviiiiiiiiiiiiiiiimmnrereeeerssssrssssssssssssinnneeeeeeeees
WaVE FOIMS VIBW......oiiiiiiiiiie ettt
SYMDOIS VIBW ...t

Images Tab
Frame IMage VIBW.......ccooiiiiiiiiii et
7. Event TIMeliNg VIBWET .......ccoii i

8. AT o 0 o o PSPPSR
Selecting Logged EVENES.......cccoiiiiiiiiiiiiee e
Event Transaction List.........ccccccvvveeeiiiieeencciiiieeeeenn
Customizing Transaction List
EVENt DetallS......ccooeiiiiiiiiieie e

9. EDIDDISPlayID EdItOr........coiiieiiiiiiieeeserreeee e
EDID EditOr FEAUIES......ucviieeiiiiiiiiiiiis et ee e e e emne e
Editing TIPS ..oieeiiiiiiiee ettt e e

10. Packet Editor
11. Pattern EItOr ........eviiiiiiiee e
12. IMAGE CONVEITET ... e

Appendix A: Product SPECIfICatION ..........eeeiririieiiiiii e smee e
UCD-500 ...ciiiitiiieeiieiee sttt e
UCD-500 GEN2Z.....ccutiiiiiieniiie it seeeie ettt smenane et e s

Appendix B: ProdUCE FEALUIES .........cciiiiiiieiiiiiie et rmee et a e
UCD-5XX Product OPtiONS .......cooieiiiiiieiee e eeiceee e 175

Appendix C: Predefined Timings
Appendix D: Predefined Patterns
Appendix E: Sink, Source and Repeater TESIS.........ciuiiiieeiiiiie et sees

COMPLIANCE TESES ..ttt
RUNNING CTS TESIS....uuiiiiiiiiie ettt ieeeiee e eeerane e
Evaluating CTS Test Results.
TSt REPOM ....eeieiiieeiee ettt

P XU o [0 T 1Y AR ST
CRC Based Video TeSt Set......cccooiiiiiiiiiieeeee e
LINK CONTIg TESES .eiivieieeitie ettt e e

Pixel LEVEI VIABO TESIES.....uuiiiiiiiieiiiee ettt enmr e

Appendix F: VTP Pattern LanQUAGE. ........cuueeeeiiiieeeiiiieeeeeeessirieeessiireeessnsseneseeessneneeesennes
(=T =T = | TR
(©F0]110]1 4 T=Ta Lo £
ValADIES ... e

Appendix G: FIrMWAre RECOVETY .......cccuuiiiiiiiiieeiiiieeetee ettt sieee et eneee e s snee e e s seneee s
Downloading Tools

SCENAIIOS ..evvvvvvrerrtrrrrsrarat e nnnrererrrerererarsrsrrrssr i ———eeesererererrreerrrrrrrrrranaeees
Parameters ... ..o
EXAMPIE ...ttt

UCD5XX User ManualUCD Console 8. 5



U N I G R A F About This Manual

Sample Content in Playback Tab............ccooviiiiiiiiiiiee e 222
Playlist: Basic Video & Audio Example........cccccoiiiiiiiiiiiccciinnnn. 223
Playlist: Frame Rate Example..........cccccooviiiiiiiieesiie e
Playlist: Audio-Video Latency.................

Playlist: HDR & Metadata Example
Playlist: GraySCale............cccuuuiiiiieii et eeae e
Playlist: HDR10+ SSTM Example.........ccccccooiiiiiiiiiicniiiiecieeeeee
Playlist: PSRIL..... ..o iiieeei e a e

UCD5XX User ManualUCD Console 8. 6



U N I G R A F About This Manual

1.  ABOUTHISMANUAL

Purpose

This guide is a User Manual of UCD-5XX products. UCD-5XX are USB-connected video interface test
units for use with a computer.

The purpose of this guide is to

Provide an overview of the product and its features.

Provide instructions for the user on how to install the software and the drivers.
Provide instructions for the user on how to update the FW of the unit.
Introduce the HW features of UCD-5XX units.

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

= =4 =4 -8 A

Productand SoftwareVersion

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

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

Note: This version of the User Manual describes features in UCD Console software based on the
functionality in Microsoft Windows, macOS and Linux operating systems.

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

Warning: This is a warning about a direct risk for the functionality of the device

UCD5XX User ManualUCD Console 8. 7
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2. INTRODUCTION

Product Description

UCD-5XX products are high speed, USB 3.0 connected video interface test units.

UCD Console is a common graphical user interface (GUI) for Unigraf UCD-5XX, UCD-4XX and
UCD-3XX units. The outlook and details of UCD Console will vary depending on the capabilities of
the connected unit and will reflect the features enabled.

The software package for UCD-5XX features 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.

Product Features

| UCD-500: DP 2.1 capable Reference Sink and Reference Source for verifying DP and USB-C
connected devices with link rates up to 20 Gbps (UHBR20) using USB-C interface and 10
Gbps (UHBR10) using DP interface

|| UCD-500 Gen2: DP 2.1 capable Reference Sink and Reference Source for verifying DP and
USB-C connected devices with link rates up to 20 Gbps (UHBR20)

High resolution video up to 8K @60Hz, 16K @60Hz with DSC and audio
Generate HDR formats such as Dolby Visionu , HDR10 and HDR10+

16 GB video frame buffer

High speed USB 3.0 host PC interface

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

== =4 4 -

Available Interface Roles

UCD-500 products can operate in various interface role combinations. The used role is selected when
UCD Console is launched.

Selection UCD500 UCD500 Gen2

DisplayPort Sink and Source 0 0
USBC DP AlMode Sink and Source 0 0
DisplayPort Source and UEBDP AliMode Sink 0 0
USBC DP AlMode Source and DisplayPort Sink 0 0

UCD5XX User ManualUCD Console 8. 8
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Functional Description

UCD-5XX 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 thelnput 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.

UCD-5XX Functional Diagram

UCD500
e DP /DP Alt Mode
Data
Multiplexer Internal
USBC Pattern Generator

DP Tx Power

Delivery

Onboard Host PC
Frame Grabber

Power
USBC Delivery -
DP Rx
Data
Multiplexer Control &
0P Rx Interface

Delivery Content
Please find below an image of the items included in UCD-5XX unit delivery

UCD-5XX Unit

AC/DC Power Supply (100 to 240 Vac 50/60Hz input, +12 Vdc output)
DisplayPort cable 0.5 meters length

Micro USB cable for FW update

Passive TBT4 cables, 0.5 and 1.0meters length

USB 3.0 compliant cable for host PC connection

2R o

UCD5XX User ManualUCD Console 8. 9



U N I G R A F Introduction

Connections
The image below indicates the connections in UCD-500 and UCD-500 Gen2 unit and their

description.
bower ® ® ® =) USBC
On/Off /,-\ /,-_\ 4— usBC
L7 775N
—_ ® 1! '\ (] '\| © 4= DPIn
Powerln \\Q- P ’, \\§ - l,
X= 2 = A —J) DPOUt
(C) @® ®
® * 4P IiTAC

¢ USB

DPn DisplayPogt 2.1 capablenput

DP ait DisplayPogt 2.1 capableoutput

USBC in USBC PD 3.@MP AkMode input (2G5kps)

USBC out USBC PD 3.MP Akmode output (2@5kps)

Power in +12Vdc Power Supply Input

Power On/Off Rocker power switch

UsSB USB3.0connection to the host PC

JTAG JTAG interface for maintenance purpo@eiro USB)

(* In UCD-500 10 Gbps link rate maximum, in UCD-500 Gen2 20 Gbps link rate maximum

Note Capturing and sourcing high resolution video modes and high frame rates set stringent requirements
on the video cables and connectors. If in doubt, please contact Unigraf Support.

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

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

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

)l

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.

UCD devices are rated for indoor use only. They are rated for Pollution Degree 2 as defined in
IEC 61010-1. This classification corresponds to usage in a typical office or home

environment. Under normal use, only dry, non-conductive pollution occurs. Occasionally,
temporary conductivity caused by condensation can be expected. Temporary condensation
occurs only when the product is out of service.

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.

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

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.

UCD5XX User ManualUCD Console 8. 11
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Installation

3. INSTALLATION

InstallatiorPackage

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

macOS and Linux.

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

91  Drivers (installed during set up)

1 UCD Console software (installed during set up)

1 License Manager (installed during set up)

1  Device configuration utility (installed during set up)

1  Packet Editor (installed during set up)

1 TSISDK

1 User Manuals including this document.

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

Note: The software should be installed before connecting the UCD unit to the computer.
Note: System administrator's privileges are required for performing installations.

Softwarenstallation

Windows

Install *.exe file from the package.

Start installation by running application SoftwareBundle_X.X.XXXXexe.

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

The user is also askedif they want to:

Create a desktop shortcut

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

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

Select Finish to exit the installation dialog.

macOS

Install *.pkg file from the package. This is a universal binary for ARM and Intel x86.

Start installation by running application SoftwareBundle_X.X.XXXX

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

Select Finish to exit the installation dialog.

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

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

UCD5XX User ManualUCD Console 8. 12
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Linux
Linux extract the *.tar.gz file. You will find two install scripts (install-libfuse.sh and install.sh).

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

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

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

You will be prompted with:

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

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

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

For Ubuntu just enter y. For debian follow instruction.

Answer y for additional prompts.

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

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

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

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

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

UCD5XX User ManualUCD Console 8. 13
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Firmware Update Procedsre

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

Updating from Earlier FW Versions

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

Note:

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

To update the firmware or create a new configuration on a UCD-5XX device, perform the following
steps:

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

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

UCD Config

The first page of the utility indicates the firmware component versions present in the package. Select
Enable advanced mode checkbox if you want to customize the installation (possibly to downgrade
firmware for example). Enable patching (Internet connection is required) check box is not relevant
for UCD-5XX devices.

Select Next to proceed.

UCD Config *

)

Please select operation
[ Enable advanced mode
[ Enable patching (Internet connecticn is required)

Included update files:

Module BFEM of version F.1.1.9.0.M.1.5.2.0

Module MC3X{ of version 0.35.83

Module MFMMN422 of version F.1.0.73.0.M.1.10.156.0
Module MFMMNAXX of version F.3.5.17.0.M.3.6.257.0
Module MFMMN300 of version F.0.7.27.0.M.3.6.257.0
Module PD of version 0.0.17

Module PDRX of version 1.4.20

Module PDTX of version 1.4.20

Module PG of version 0.0.8

Module PX of version 0.0.11

Module UF of version 1.3.4

Module UX of version 2.6.1

< Back Cancel
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UCD Device Selection

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

UCD Config X

UCD Device Selection
Please select device to update and configure.

O ucDp-400
® UCD-500
O ucp-500

Refresh < Back Cancel

Review updates
A new dialog lists:
u  FW components available in the UCD device
u  Current FW version (from)

u  FWto be installed (to)

Note: Selecting individual components for update is only enabled in Advanced Mode .

Click Start to start the FW update procedure.

UCD Config X

UCD Config

Review the update operations to perform. ’/’

Operations selected:

Update device firmware:

MFMMN4XX: from F.3.4.3.0.0.0/N.3.4.96.0.0.0 to F.3.5.17.0/M.3.6.257.0
UX: from 2.5.1 to 2.6.1

Change device configuration:

Mo role changing operations selected.

< Back Cancel
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Advanced Mode

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

UCD Config x
UCD Modules
Meodules that should be updated are checked

Selected device: UCD-500

MFMINS00 F.0.7.27.0/M.3.6.257.0 [Existing F.0.7.23.0.0.0/M.3.6.199.0.0.0]
[ ux 2:6.1 [No update needed. Existing 2.6.1]

O] UF1.3.4 [Ne update needed. Existing 1.3.4]

PDRX 1.4.20 [Existing 0.10.11]

POTX 1.4.20 [Existing 0.10.11]

< Back Cancel

Configuration in progress

UCD Config x

Configuration in progress ’,’

Update log is saved to file at "C\Users\Tester\AppData‘\Reaming\Unigraf\UCD
Confighlogsh20251202_134617_ucdconfig.bet',

Device: UCD-400

Part MFMMN4XX: from F.3.4.3.0.0.0/N.3.4.96.0.0.0 to F.3.5.17.0/N.3.6.257.0.
Please wait, turning on the update mode.

Update mode was turned on.

Erasing existing image body.

Erasing 4%

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

Attention b4

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

- Power OM the device.

- Press OK when done.

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

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

Recovering Failures in FW Update Procedure

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

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

UCD5XX User ManualUCD Console 8. 17
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Firmware Downgrading

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

version downgrade is needed, also UCD Device Firmware has to berolled back.

Please follow the procedure below:

1.

8.
9.

Installation

Download the latest Console 2 SW Bundle (2.4.XX) from Unigraf download page at

unigraf.fi/downloads.

Run the application SoftwareBundle_ 2.4.XX.exe in the package to install the package. Please

do not launch UCD Console application yet.

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

Run the application FirmwarePackage_2.3.38.exe to copy UCD device FW in a proper folder

in your PC
Launch UCD Console

Select Tools > Firmware Update to start UCD Config utility

In UCD Config select Enable advanced mode

[ UCD Config

Please select operation

I Enable advanced mode I

Included update files:

X

)

Module BFEM of versica  w M

Module PD of version & ®

Module PDRX of versic mm s «a

Module PDTX of versios = =

Module PX of version (=

Module UF of version *  ®

Medule UX of version mll

Module MC3XX of ver: ™ “em

Module MFMNA22 of yoe o moms 0 Jom - mm
Module MFMNAK of T i P " B
Module MFMNS00 of v ww @ F R |

Cancel

Select the device. Click Next.

In UCD Modules select the module titted MFMN500 F.X.X.X/N.X.X.X
10. Click Next. Click Start to start programming FW to the connected UCD Device
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License Manager

Licensing

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

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

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

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

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 on
a sticker attached to the bottom of the device.

The Res ¢ a nbatton will re-detect connected UCD devices.

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.

/2 UCD License - UCD-422 | =] x

File Device Help
Enter new license for device with seed number

Install v
Find: [DP Found 17 occurrence(s)
Installed licenses:

Name Ke
7 DP 2.1 AUX Controller for testing Source DUT

8 DP 2.1 DisplayID / EDID CTS for testing Branch DUT

9 DP 2.1 DisplaylD / EDID CTS for testing Sink DUT

10 DP 2.1 DisplaylD / EDID CTS for testing Source DUT

11 DSC Decoder for testing Source DUT on DP

13 DSC Encoder for testing Sink DUT on DP

15 HDCP 2.3 CTS for testing Repeater DUT on DP

16 HDCP 2.3 CTS for testing Sink DUT on DP

17 HDCP 2.3 CTS for testing Source DUT on DP

20 HDR 10+ Display Device and SSTM for testing Sink DUT ...

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

Import Export Remove selected

Adding New License Keys

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 cursor across the edit boxes
during typing. If the key is given in text format, copy it and paste to the leftmost box.

Once the license key is fully entered, click Install. The license is authenticated and if it is valid, the
license will appear in the list of installed licenses. If the key fails to authenticate, an error message is
displayed. If this happens, please make sure that the key has been typed correctly and thatthe seed
number on the license key sticker matches the seed number displayed in UCD License Manager.
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Click the Search inverted triangle at the upper right to view the Find edit control. Enter a search
keyword: The license list is updated to show names that contain the keyword.

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

Managing Installed Licenses

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

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

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

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

UCD Console is graphical user interface (GUI) for UCD family test equipment for desktop use UCD
Console provides the user access to all features of the unit. UCD Console also includes powerful

debugging and analysis tools enabling the user to monitor the status of the display interfaces and
assist in problem detection.

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

Device Selection

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

Once UCD Console GUI is launched, the dialog provides a list of Unigraf UCD devices connected in
the PC. Please selectthe target device by double clicking on the appropriate row. If your device

cannot be found in the list, please confirm the power and USB connection to the device and click the
R e s ¢ a hutton.

[ uCD Console - o *
File Teols Window Help

Devices: Roles:

UCD-500 [2150C473] DisplayPort Source and Sink
DisplayPort Source and USB-C, DP Alt Mode Sink
DisplayPort Sink and USB-C, DP Alt Mode Source

UsB-C, DP Alt Mede Source and Sink

Rescan... Select Close.

Role Selection

UCD-5XX features two alternative Sink interfaces (DP and USB-C), and in a similar way two alternative
Source Interfaces. One Sink role and one Source role can be active at one time. Sink / Source role
selection is done by selecting one of the four combinations during launch of UCD Console.

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-500 [2139C460): DisplayPort Source and Sink
File Tools Window Help

DP RX DPTX Eventlog

Link. Video Audio EDID DPCD FEC SDP Source DUT Testing

Vink o Vink Fanhilitar
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File

UCD Conseole - UCD-300 [2413C
File Tools  Window  Help

Open Device
Close Device

Reset and Close Device

Exit
Open Device: Select device to open.
Close Device: Close Device.

Reset and Close Device: Resets the device to default settings and closes the device.
Exit Closes UCD Console.

Options

Options can be found in Tools > Options.

I options %

Options  Debug

Capturing

0sC

DSC temp folder

C:\Temp\DSC

DSC test content folder

C:/ProgramData/Unigrat/DSC_content library ——1
[ Keep auto-created DSC content files

DUT Testing Options

[ Include time info in Report logs

[ Do not show again test sequence completed

oK Cancel

Image File Format

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

Audio File Format
Audio files are stored in WAV format.

Displays HDCP Compliance

Information if controlling PC is HDCP compliant, i.e. if preview of HDCP encrypted content can be
enabled. If the display is non-HDCP compliant or when connected to the PC using RDP (Remote
Desktop Protocol) then users will be presented with a blue backgroundwi t h a banner
unaut h oHDCRigar&ntly only supported on Windows OS and not supported on MacOS and
Linux.

Folders

Please select the directories in the PC for saving the captured images and audio
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DS
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 store

Keep autecreatedDSC content files: By default, the DSC compressed content is deleted af
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.

DUT Testing Options
Configure DUT Testing reports.

Include time info in Report lags Include system date and tina¢the beginning of each
event line igeneratedeports

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

Detachingand Cloning abs

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

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

ok Ve A END DD WP BC DS WD SowceDUTlebng  Casmrs Link e

™ = £ oo (T Ra e—
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4.

Fu

ANALYZER OPERATION

When used as anAnalyzer, the UCD-5XX device acts as DisplayPort or USB-C DisplayPort Alt Mode
Sink or Receiver device.

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

Please note that in UCD-5XX, Generator functionality is available simultaneously with Analyzer.Please
find the description of Generator functionality later in this manual.

nctional ity Tabs

UCD Console features are presented in tabs. Some of the tabs are enabled by default, some only
when an applicable license is included.

Note:

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

Link

Tab

The Link tab contains the following panels: Link Status, Link Training Result, Link Capabilities,VCP
Table, Stream Info, HDCP Status,HDCP Configuration, Scrambler seed and HPD.

UCD Console - UCD-500 [2413C607): DisplayPort Source and Sink - o x
File Tools Window Help
DPRX DPTX Eventlog
link  SourceDUTTesting  Video  Audio  Capture  DPCD  EDID/DisplaylD  LinkAnalyzer SDP  DSC  FEC  HDCP  Cablelnfo  Panel Replay
Lanes (count = 4): 0 1 2 3 e Lanes HDCP 2X -
CR/SL/EQ e e Active ]
VS/PE (level) P o1 Q2 @®: Authenticated ==
FFE preset 0 ] 0 0 Max Bitrste, Gops Declared as HDCP capable
Eror count (clickto clear): 0000 0008 0002 0023 Keys loaded =
O 162 Oan O 540 i
LA 0 EQLILA; 5 CDS LA ] LT FAIL B 0675 @810 © 0(eDP only) HDCP Configuration
Bit rate: 20Ghy Link mode:  128b/132b 2X
it rate: ps ink mode: b/ ] P Sirste Gops
Framing mode: - Scrambling:  Enabled HDCP Capable
MSTmode:  Enabled SSCstatus  Disabled 162 21 24 27 3
DSCstatus:  Disabled FECstatus  Enabled 432 54 675 81 Scrambler seed (8b/10b)
@ FFFFh (OP)
Link Training Resuft DP (128b/132b) Supported Bitrates, Gbps
O FFFER (eDP ASSR)
Lanes (count = 4); 0 1 2 3 0 135 20
CRASLED OO 00 O (X O Custom e 0
S/PE (level) I S [ Instead of 10 Gbps, use: 2,500 Gbps v AP Stetes
FFE preset o 0 0 0 [ oldpp20oLT )
ALPM: Disabled
LA: 0 EQ_JLA: 5 DS LA ) 7 fAlL: L Force Cable Status to Plugged ALPM mode: NZA
O Fastit [ eDP AUX Preamble [ ALPM PM State
Bt rates 20 Gbps Linkmede  128b/1320
Sink counts MsT Elsssem EIFEC [ Tps4 [ 53 [ Dsc = AcTvE
HPD pulse on Apply Apply [ ALW_SLEEP
[ FWSLEEP
VCP Table HDCP Stream Status B Fw_STANDEY
Stream # YCPID ReqPBN AllocPBN Firstslot Slot num  Stream # Status  Type
0 1 533 538 0 3 0 = Type0
1 2 583 s 3 3 1 B FpeO
2 3 s s» 6 3 2 B Type
3 4 533 538 9 3 3 = TypeO
Stream Info
Framerzte  HTotal HStart HActive HSync Viotal VStart VActive VSync 23 BPC  CRC (RGB/CrYC) VFREQ DSC CRC (Eng.012)
56000 2200 192 1920 44(+) 1125 41 1080 5(+)  RGB/Legacy RGE mode 3 B6OEB3E1AB3 148500000 /A
60000 2200 192 1920  &4(+) 1125 41 1080 5(+)  RGB/Legacy RGB mode 8 B6SEB33E1AB3 148500000 N7A
60000 2200 192 1920 44(+) 1125 41 1080 5(+)  RGB/LegacyRGE mode 8 BGSEB3IE1AB3 148500000 N/A
50000 2200 192 1920 44(+) 1125 41 1080 S5(+)  RGB/Legacy RGE mode 8 B6SEB3IE1AB3 148500000 N7A
v
HPD Cable Information
Cable 5500 HPD 50 | Assert Deassert | | PulseHPD | [500msec || | ShortPulse | [750usec [+ T eem RY: oome
D online
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UNIGRAF

Link Status

Link Status displays the status of the link training and the link parameters negotiated between UCD
Sink and the Upstream Source. It also liststhe 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):

0 1 2 3
17 011 11 111

CR/SL/EQ
VS/PE (level) -- -/- -/- /-
FFE preset ] 0 0 0

Error count (click te clear):

0000 0000 0000 0000

ILA: =0 EQILA: 0 CDS_LA: [ LT FAIL 21

Bit rate: 20 Gbps Link mode:  128b/132b

Framing mode: - Scrambling:  Enabled

M5T mode: Enabled S5C status: Disabled

DSC status: Disabled FEC status: Enabled

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

Equalization for each of the four lanes

VS/PE (level):

Voltage Swing / Premphasis level

FFE Preset:

TX Feed Forward Equalization (FFE) preset value (only with 128b/132b ¢
coding)

Error count:

Content of DPCD Error Count registers

ILA:

StatusLEDfor InterLane Alignment

EQ_ILA Status LED for Intdrane Alignment on Equalization stégdy with 128b/132k
channel coding)

CDS_ILA Status LED for Intdrane Alignment on Clock and Data Switch stagly with
128b/132b channel coding)

LT_FAIL Status LED for Link Training failgoaly with 128b/132b channel coding)

Bit rate: Currently enabled link bit rate

Link mode: Currently enabled channel coding (128b/132b or 8b/10b)

Framing mode:

Currently enabled Framing Mode (Normal or Enharfoaly) with 8b/10b
channel coding)

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

MST mode: Status of Multstreamtransport (Enabled or Disabled)

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

DSC Status: Status of Display Stream CompresdiBnabled or Disabled)

FEC status: Status of Forward Error Correction function (Enabled or Disabled)
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Link Training Result
The result of the previous Link Training and values of some key parameters.

Link Training Result

Lanes (count = 4): 0 1 2 3
CR/SL/EC T 01 11 111
VS/PE (level) -f- -f- -4- -/-
FFE preset 0 0 0 0

ILA: 0 EQ LA 0 CDS LA 0 LT FAIL: 0

Bit rate: 20 Gbps Link mode: 128b/132b
Lanes: Indicates the number of lanes used for DisplayPort or DisplayPort Alt Moc
CR/SL/EQ: LED indicators for status of Clock Recovery / Symbol Lock / Channel

Equalization for each of the four lanes

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

FFE preset: TX Feed Forward Equalization (FiF&get value (only with 128b/132b chann
coding)

ILA: Status LED for Intdrane Alignment

EQ_ILA Status LED for Intdrane Alignment on Equalization stémdy with 128b/132k
channel coding)

CDS_ILA Status LED for Intdrane Alignment on Clock and Data Switch stagly with
128b/132b channel coding)

LT_FAIL Status LED for Link Training faildomly with 128b/132b channel coding)

Bit rate: Currently enabled link bit rate

Link mode: Currently enabled channel coding (128b/132b or 8b/10b)
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Link Capabilities

Analyzer Operation

The Link capabilities panel allows the user to change the way the Sink capabilities are announced in
the DPCD capability registers of the UCD Sink.To enable the change, please click Apply.

Link Capabilities

Max Lanes

O 02 ®

Max Bitrate, Gbps

O 162 L amn

[OX 3L @® 8.10 [®]

[[] eDP Bitrate, Gbps

[T] DP (128b/132b) Supported Bitrates, Gbps

[] Instead of 10 Gbps, use: 2.500 Gbps
[Jold pp 2oLt

[] Force Cable Status to Plugged

[ Enable Fast LT

[] eDP AUX Preamble

(540

0 (eDP only)

Sink count: |2 |5 M MST [v]sssBM [Vl FEC [ Trsa [ Tps3 [+ DSC

HPD pulse on Apply

MaxLanes:

[ Apply |

Maximum lane count used

Max Bitrate, Gbps

Maximum link rate used when 8b/10b link coding is selected in LT

eDP Bitrate,Gbps

Available eDP bitratesDPsupport is limited to eDP 1.5 (i.e. 8b/10b
link coding)

DP(128b/132b)Supported
Bitrates, Gbps

Whencheckbox iselected 128b/132b link coding is supported
Link rats used when 128b/132b link coding is selected in LT
Please observe the Now@bout the long HPD puldeelow.

Instead of 10 Gbps, use

For supportindow link rateéSource deviceghe user can make UED
5XXsinkPHY use a selectable lower link rate when perforniifig
Gbps link training in protocol level.

Link rates are: 2.5 Ghps, 2.7 Gbps, 5.0 Gbps and 5.4 Gbps

Old DP 2.0 LT

When checked LT will follow initial DP 2.0 spec description.
Otherwise, LT as per OPR1 specification

Force cable status to plugged:

UCD400RX device supparisource device detection via AUX by
default. Checking this on DPRX disables this behavior.

Enable Fast LT:

Indicates support for link training without AUX transactions.

eDP AUX Penble

UseeDP AUX Preambteotocol.

Sink count Selects the number of sinks capabfdo transmitter

MST: When 8b/10b link coding enabled, indicate support for MST mode
Sideband MSG handlingghen 128b/132b link coding enabliedlicate
support for multstream transport and Sideband MSG.

SS SBM: When selected, indicate support Sideband MSG while not supporti
multistream transport. Valid onlyith 128b/132b channel codiagd
when ~MST° is unchecked.

FEQ8b/10b) Indicated support for Forwakiror Correctionfeaturewhen 8b/10b link
coding is enabled

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

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

8b/10b link coding is enabled

HPD pulse on Apply:

UCD5XX User ManualUCD Console 8.

Select to apply a H#&tlug Detect (HPD) pulse automatically after
updating the status. HPD pulse duration will be defined iRufse
HPDfield inHPDdialog in the bottom of the tab.
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Note:

Please note thatdeviating from to the rules set in DP 2.1 Specification, UCD-5XX allows selection of
maximum link rate for 8b/10b coding also when support for 128b/132b link coding is enabled.

Note:

When changing link coding capability of the Sink device (8b/10b vs 128b/132b), please make sure to
issue a Long HPD Pulse after applying new setting or make sure that "HPD pulse on Apply" is selected
before applying the change

Scrambler Seed

Scrambler seed (8b/10b)
® FFFFh (DP)

O FFFER (eDP ASSR)
O Custom 0x 0 -

Selection of the value to which the Linear Feedback Shift Register (LFSR) is reset during scrambler
reset.

Used only when 8b/10b link coding is enabled.

HDCP Status & Configuration

HDCP Status
HDCP 2%
Active ==
Authenticated ==
Declared as HDCP capable 201
Keys loaded ==
HDCP Configuration

2%
HDCP Capable

Copy of HDCP status andcontrols on HDCP tab.

Note:

Please note thatHDCP 1.3 is not supported in 3.8 release.

HDCP Stream Status

HDCP Stream Status

Stream # Status  Type
0 B Type
1 [ Typeo
2 3 Type 0
3 = Type 0

Shows HDPC status for each stream.

ALPM Status

ALPM Status

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

[0 FW_STANDBY

ALPM Disabled / Enabled

ALPM mode ALPM mode / N/A

Active Green light indicates PM is active
ALW_Sleep AUXless mode SLEEP state
FW_Sleep AUXwake mode SLEEP state
FW_Standby AUXwake mode STANDBY state
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Stream Info

Stream Info is achieved from the Main-Stream Attributes (MSA) of the monitored stream. Frame rate
is measured by UCD Local Sink

Stream Info

Framerate HTotal HStart HActive HSync VTotal VStart VActive VSync CEF BPC  CRC (RGB/CrYCb) VFREQ DSC CRC (Eng. 0 12)
60000 2200 192 1920 44(+) 1125 41 1080  5(+) RGB/legacy RGBmode 8 B69E B33E 1AB3 148500000 N/A
60.000 2200 192 1920 44(+) M25 41 1080 5(+) 8 B69E B33E 1AB3 148500000 N/A
60.000 2200 192 1920 44(+) 125 4 1080 5(+) Q 8 B69E B33E 1AB3 148500000 N/A
60000 2200 192 1920 44(+) 1125 41 1080  5(+) RGB/legacy RGBmode 8 B69E B33E 1AB3 148500000 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 cou
HActive Horizontal active, number of active pixels in video line

HSync HSync width, measured in pixel count. (})psitive / negative sync.

VTotal Vertical total of transmitted main video stream, measured in line count.
VStart Vertical active start from leading edge of VSync, measured in line count.
VActive Vertical active, number of active lines in video frame

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

CEF Used color mode: Color format + subsampling / colorimetry

BPC Color depth in bits per color (BPC)

CRC (RGB/CrYCL 16-bit Cyclic redundancy check (CRC) value per color component calculat
from active pixels. Value order in YCbCr color format: Cr, Y, Cb.

VFREQ: Video Frequency (128b/132b channel coding only)
MVID/NVID Mvid and Nvid video time stamp val8b/L0b channel coding only)
DSC CRC 16-bit Cyclic redundancy check (CRC) calculated from compressed pixel

stream. Value ordeEngine 0, 1, 2.
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VCP Table
VCP Table shows allocation of Virtual Channel Payload for active virtual channels.

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

VCP Table
Strearmn 2 VCPID Req.PBN Alloc.PBN First slot Slot num

0 1 533 538 0 3
2 533 538 3 3

2 3 533 538 5] 3

3 4 533 538 9 3
Port# Port number where the virtual channel is directed.
SID Stream identification number of the virtual channel
RegPBN Requested PBN (payload bardttvnumber) value for the virtual channel
AllocPBN PBN value allocated for the virtual channel
First slot Time slot where the first VC Payload for the virtual channel is stored
Slot num Number of VC Payload slots reserved for the virtual channel.

HPD

HPD

Cable 3 HPD Assert Deassert Pulse HPD Short Pulse

Cable: LEDindicates that the hardware has detected an upstream cable.

HPD: LED indicates that the HPD signal
Assert: Clicktoreact i vate the HPD |line (set to
Deassert: Clickbutton to set HP Daskertatd)eandthencelnoHPD c

pulse can be generated.

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

Short Pulse:  Click to apply a short pulséth programmable duration. Duration will be defin
in the provided field.

UCD5XX User ManualUCD Console 8. 30



U N I G R A F Analyzer Operation

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.

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

UCD Console - UCD-500 [2312C600]: DisplayPort Source and Sink - a X

File Tools Window Help
Memory Layout Event Log DPTX  Terminal DP RX

Link HDCP Video Audio EDID DPCD SDP DsC FEC Source DUT Testing Link Analyzer Capture Cable Info

HDCP 2.3
Status Configuration
General HDCP Capable
 m— Active Keys
— Authenticated O Production
| — Declared as HDCP capable P o
() Facsimile - "Test" - R1
— Keys loaded _
SST Mode: Type N/A (_) Facsimile - “Test" - R2
) None
By stream
3 Stream 0 Type 0
[ Stream 1 Type Unknown
[ Stream 2 Type Unknown
[ Stream 3 Type Unknown
HPD Cable Information
Cable 22 HPD 0 Assert Deassert Pulse HPD 500 (5 Length, msec  Short Pulse TK: —eee RX: weee
B 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

completed successfully.

Declared as HDCP capable The UCD unit recognizes HDCP handshake messages.

Keys loaded The HDCP keys are loaded to the UCD unit.
SST Mod Type Type when in SST moadadin Linkmode 8b/10b.
Stream status Shows HDPC status on each stream

Configuration
HDCP Capable To disable HDCP, uncheck the box.

Keys
Select between Production or Facsimile HDCP keys. To remove the keys, selectNone.
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Video Tab

=

Auio  EDID DPCD  SOP  FEC DSC MOCP  SourceDUTTesting Captwre  Link Anshyzer

[aTTy—— S ®0 01

Link  Video
Aute Record Snap Open Full Sereen

Video

(1258 x 1120) RGB (Ox8; Cx2; OxEE)

Cable IS0 HPD 5 | Assent Dessset | PulseHPD [0 (2| Length msec | Shoet Pulse

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

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

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

Stream: @ i} O 1

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

(1638 % 1410) YCbCr (0:9B; (r80; 0 30) RGE (0:98; (x9B; 0 IB)

11:33.16.830.100.000: 4096 x 2160 @ €0.000 Hz, ¥ChCrd:2:2 3 bpc (Colorimetry:
MV 35, NV §797440, HT 4400, VI 2250, HR 4096, VA 2160, H5 216, V5 82, HSW 838, V3W 10.
Live preview frame rate: €.12 Hz.

ITU-R BT.&01), Frame$#30671.

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

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

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

Fourth row: Live preview frame rate.

Note: HDCP preview is only available on UCD Console for Windows operating system.

Please note that UCD test equipment are able tocapture video at full frame rate.
Live preview frame rate indicates the rate of updating captured video on UCD Console preview
screen. Live preview frame rate is limited e.g., by the USB communication between UCD test

equipment and the PC.
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Override Color Detection

Auto

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

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

L4 Override Color Detection X
Override auto-detected color parameters
Colorspace:  YChCrdid4 ~
Colorimetry:  ITU-R BT.601 ~
Bits per color  Auto-detect -
Clear all
Cancel
Color space: Define as which format captured data will be interpreted.
(Autodetect, RGB, YCbCr4:4:4, YCbCr4:2:2, YCbCr4:2:0)
Colorimetry: Define as which colorimetry captured data will be interpreted.
(ITUR BT.601, ITAR BT.709, ITAR BT.2020)
Bits per color Define as which color depth captured data will be interpreted.

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

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

Frame recording

Record

Clicking the button opens a dialog for definition of number of frames recorded.

Record x

Number of live frames to record: |10 T Cancel

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

Open

Open

Open folder where captured frames are stored. Please refer to Tools > Options where the location of
this folder can be customized.
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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-500 [2312C600]: DisplayPort Source and Sink - u] X
File Tools Window Help
Eventlog DPTX DPRX
Link Video HDCP Audio EDID DPCD SDP DSC  FEC  LinkAnalyser  SourceDUTTesting  Capture
Record Snap Open Full Screen () Fit Horizontally stream: @ 0 O 1
Video  UCD_snap_12-40.55440 3
®  Fit Window
Zoom 25%
Zoom 0%
Zoom 100%
Zoom 200%
Zoom 300%
Save As...
09:40.55.416.406.000: 3840 x 2160 @ 30.000 Hz, RGB 12 bpc Frame=66 (1836 x 1137) RGB (0x878; 0x878; 0x878)

HPD

Cable =23 HPD 230 Assert Deassert Pulse HPD = 500 3| Length, msec  Short Pulse

8 online

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

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

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

1 The intensity of the RGB and YCbCr components of the pixel on the cursor location in
hexadecimal values

Zoom
Zoom level of the captured frame can be altered by right clicking on top of the preview image and
selecting between
i Fit Window
1 Zoom 25%, 50%, 100%, 200%, and 500%

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

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

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

Full Screen

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

Double-click on the screen or press <Esc> to exit full screen mode.

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

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

Click the 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 12C600}: DisplayPort Source and Sink - o x
File Tools Window Help

Eventlog DPTX  DPRX

Uink Video HOCP Audio EDD DPCD  SOP DSC  FEC  LinkAnalyzer  SourceDUTTesting  Capture

Aut Record Snap Open Full Screen Fit Horizontally sweam: © 0 O 1 [ Disable Preview |
Video
2
DSC RAW Data

HPD

Cable O HPD B Assent Desssert | PulseHPD 500 |5/ Length, msec  Short Pulse
1 oniine
UCD Cansole - UCD-500 [2312C600}: DisplayPort Source and Sink - o x
File Tools Window Help

Eventlog  DPTX  DPRX

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

Record Snap Open Full Screen (J Fit Horizontally

Video  UCD_snap_12-29.36242 B

UNIGRAF

Log

DSC conversion succesfully finished.

cRC (RGB)
DSC CRC (Eng. 012)

Cable 0 HPD 0 Assert Deasser it Pulse HPD 500 7 Length msec Short Pulse

B oniine
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CapturelTab

UCD device has aninternal frame buffer that can be used for continuous capture of video data. In
addition, audio and metadata can be captured and saved for later analysis. Video can be stored as

RGB or RAW data.

UCD Console - UCD-500 [2312C600]: DisplayPort Source and Sink o X
File Tools Window Help
Eventlog  Memory layout  Terminal DPRX  DPTX
Link HDCP Video Audio Link Analyzer Capture DPCD sop DSC FEC Source DUT Testing Cable Info EDID/DisplaylD Panel Replay
Start Open Timeline Viewer Open storage folder
Events Buffered Capture Options
HPD Capture 1 < frames and save them in Disabled format Buffer capacity: 1940 frames
AUX Stream: © 0 1 2 3
SopP & Align to MSB
VB-ID Fo) Create scenarios
MSA @ Scenario time 1000ms
Link Pattern {8}
AUX_BW
VFRAME INFO
Select all Audio: Enabled
Status: Idle
HPD Cable Information
Cable EEEES HPO NN Assert Deassert Pulse HPD 500 msec | & Short Pulse 750usec = B R
@ online
Start / Stop: Start or Stop capturing
CaptureN framese :  The number of video frames captured.
Format: Selection of the format of the saved video frame bitmaps. BIN, PPM
BMP, BIN + PPM, BIN + BMP.
Capacity of buffer: The number of video frames that can be stored to UCD frame buffer
using currenwideo signal format
Align to MSB Store binary data aligned to the Most SignificantNB®R).
When this is leftincheckedhe binary datés alignedo the Least
Significant Bit (LSB).
Events Please refer to chapt&vent Lodor details of the captured events
Status: Status of the capture.

Open Timeline Viewel

OpenEventTimeline Vieweo view the captured datRefer to chapter
seven of this manual for detailed instructions.

Open storage folder

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

Video Preview needs to be disabled to use Data Capture functionality.
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Link Analyzefab

Capture of Main-link Data Events and AUX Transactions for evaluation withLink Timeline Viewer.
Please refer for details to chapter Link Timeline Viewer later in this manual for more details.

UCD Console - UCD-500 [2312C600): DisplayPort Source and Sink - o X
File Tools Window Help
Eventlog  Memorylayout  Terminal DPRX  DPTX

Link HDCP Video Audio Link Analyzer Capture DPCD SoP DsC FEC Source DUT Testing Cable Info EDID/DisplaylD Panel Replay

Start Open Timeline Viewer Open storage folder
Events Capture Options: Main Link Capture Options:
@ HPD Amount: 512 |3 © MB GB Encoding: Auto Lane count: Auto
8 Aux Trigger: Start of TPS1/TPS2/TPS3/TPS4 Position: Start
@ sop <
@ ve-0 &
o

8 MmsA

Source: TPS1 Position: Initial LT

@ Link Pattern G}
@ Aux BwW

8 VFRAME INFO
@ Select all

Status: Idle

HPD Cable Information

Cable I HPD EEEEE  Assert Deassert Pulse HPD ~ 500msec |3 ShortPulse  750usec |[% T RX:

@9 online

Start Start capturing main link data defined\bgin Link Capture Options

OpenTimeline OpernLink Timeline VieweFor detailed description bink Timdine
Viewer Viewe, pleaserefer tochaptersix of this manual

Open storage folder Openfolder in the PC where capture data is stored. Folder is the video
storage folder defined ifiools > Options
Captured video, audio and data is saved in a subfolder of this folder. 1
name of t h eaptuneyyymrhdddhmmss).qe.g.
capture_20210215_0933p1

Main Link Capture Options

Amount: The amount of data logged to buffer. Buffer dizdBytes maximum.
Encoding: Auto, &/10b or 12&/132b
Lane count: Auto, 1,2 or4
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Trigger Point Options

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

Source: ‘TPS1 V‘ Position: |Inilial LT b

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

The Position drop-down list at the upper right shows where in the trigger event it will start capture.

First select the event block from the Trigger drop-down list and use context sub-menus to select
detail.

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

After ALPM,

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

After ALPM,

Initial LT or After ALPM

sk (e

VBID with the MASK any change, match, Any VBID change SetMaskvaluein hex
selected bit transition VBID match with VBD format
Mask

Change of any bit in VB
ID that is skin VBID
mask

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

180 (). B o9

SDP Type receivédHBO0 and/or HB1 match = Match on HBO, HB1 can SetHBO/HB1 valigan hex
be any value format
Match on HB1, HBO can
be any value
Match on HBO and HB1

MSA? any change, change by mask, match t Any MSA change MVid, NVid, HTotal, VTote
mask Change of any MSA HActive, VActive, HSyncW
attribute set in mask VSyncW, HSyncP, VSync
Match of any MSA HSyncS, VSyncS, MISCO,
attribute set in mask MISC1
Any AUX transition 3 Initial LT,
After ALPM,

Initial LT or After ALPM

paress (129

AUX read or write of specific address AUX nativevrite Setaddress in hex format
AUX natve read

I )

ACT(AllocatiorChangeTriggen

Note:

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

The following events can be included in the captured data.

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

O

AUX
AUX Channel transactions.

S

T

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

. . . — °
indicated in square brackets [ 1
Event Filter Dialog x
DP RX SDP filtering:
Enable logging of following packets [IDs in hex]:
[ Audic_TimeStamp (1] [J Audic_Stream [2]
Extensien [4] Audio_CopyManagement [5]
ISRC [6] VSC [7]
Camera Generic
CGo[e] CG1[9) CG2[A] CG3[B]
CG4[C] CG5[D] CG6[E] CG7[F]
Picture Parameter Set [10] WSC_EXT_VESA [20]
VSC_EXT_CTA [21] [ Adaptive-Sync SDP [22]
InfoFrames
Evs 8o+ 1] B4 avi (80 + 2]
SPD [0 + 3] Audio [80 + 4]
MPEG Source [80+ 5] [ NTSC VBI [80 + 6]
DRM [80+ 7]
[ Selectall
Enter packet type as hex value separated by comma:
[ox0, 0xF
Cancel

VB-ID

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

Event Filter Dialog X
VEID filtering
Disabled Onset On clear Onany

VBLANK (o] o O @®
FIELD_ID 8] o O

INTERLACE (@] o O ®
NO_VIDEO o o O @®
NO_AUDIO o] o O ®
HDCP_SYNC o o O @®
COMPRESSED @] o O @®
RESERVED @] o O ®

[ On MVID change
[[] on MAUD change

O Logal

@® Log on change

Cancel
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MSA

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

Event Filter Dialog by
MSA filtering
Enable logging MSA packet on change in:
MVID NVID HTOTAL VTOTAL
HSTART VSTART HSP HSW
VSR Vsw HWIDTH VHEIGHT
MISCO MISCl
O Logall @® Log on change

Link Pattern:

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

Event Filter Dialog x

DP RX Link Pattern filtering:

3
£

s

52

s3

sS4

Idle pattern

Active video
ML_PHY_SLEEP
ML_PHY_STANDBY
EIEOS pattern
Custom pattern (20 bit)
€P2520.1

€P25202

PRBST

ORHRRERERE

PRES31
[T Logan

Custom Pattern (80 bit)

Type: Bytes (8bit, hex)

Capture AUX Channel signal details.

VFRAME INFO
Dimensions of the catured frame measured by the Sink
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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.

UCD Censole - UCD-500 [2232C329]): USB-C, DP Alt Mode Source and Sink - a X

File Tools Window Help
USB-C RX USB-CTX Event Log
PDC Video Link HDCP Audio EDID DPCD SDP FEC DsC Source DUT Testing

Spectrurn: |60dB | | Record (ms) suuo Refresh | No audio playback ~ Stream: @ 0 O 1 DlsabIaPrewew

IYYYTTTTVTVTTTTVYNYVTVIYS
A A A

186 msec

22050 Hz

i [
2 channels: 44100 Hz: 16 bits Frame=73 (lost frames 0}

HPD PD

Cable IO HPD [ | Assert | | Deassert Pulse HPD | 500 | Length, msec | Short Pulse DUT Attached [0 | Detach Pz

B online

The audio signal format is shown in three ways.

1 The -oscilloscope® panel di splays the wavefor ms

1 The frequency spectrum of the audio is shown in the lower panel. The range of the spectrum
display is from 0 to 1/2 of the input sampling rate. The amplitude scale of the spectrum display
can be selected hO®tBveen -Linear® to

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

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
-oscil |l oscope Gtatiw.8Sigraal capturie tah besvexiiecthby ensuring that Frame # below
the panels is increasing.
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Playback Device Selection

Mo audio playback ~

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.

Note: Please note that the audio capabilities of the audio playback device ofthe PC are not automatically
reflected in the audio capabilities description in UCD device EDID. Since UCD devices are 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
Refresh

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

Start Audio Recording
Record (ms)

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.
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EDIDDisplaylDrab

EDID/DisplayID Tab provides tools for accessing the EDID'DisplaylD data presented to the connected
Source Device. There are three basic functions:

i Load and save data fileson the host PC.

T Edit contents in Editor Mode or Hex Edit Mode.

1 Read and write to EDID/DisplaylD memory for up to 4 virtual ports.

EDID/DisplaylD Files

UCD Console - UCD-500 [2312C600]: DisplayPort Source and Sink - o X

file Tools Window Help
DPRX Eventlog Terminal  Memory Layout
link HDCP  Video  Audio  LlinkAnalyzer Capture DPCD  SDP  DSC  FEC  SourceDUTTesting  Cableinfo  EDID/DisplaylD

EDID  DisplaylD

Add Item |¥| Remove ltem| Filter Read mode: 2CRead (O SBMRead Virtual Sink #1 ] Show Read Only [ Recurse
Name ~| Editor  TextEDID
v VESA Name Value ar

Vendor & Product ID

EDID Structure Version and Revision Numbers
> Basic Display Parameters / Features

Color Characteristics

Established Timings | 2 Checksum
Established Timings Il

0 Header

1 Extension Block Count N

ID Manufacturer Name
> Manufacturer's Timings 3 %G
> Standard Timings: Identification 4 1D Product Code SABE
> Preferred Timing Block
> 18 byte descriptor 2 5 1D Serial Number 3900643
> 18 byte descriptor 3 =
ype
18 byte descriptor 4 6 Week & Year of Manufactured
v CTA 7 Week of Manufactured 52
info
> Data block collection i Yeu of Marwfactre 2014 x

Detailed Timinas.

00 01 02 03 04 05 06 07 08 0% OA 0B OC 0D OE OF

Features CTAV3

000000
{ipme Value 2/ | 000010
1 ition 1 000020
2 16K Max Frame Rat 60 Hz 000030
000040
% 108 Max Fraime o 000050
4 me Rate 60 Hz 000060
& 4K ek Frarme Rk p— 000070
000080 03 12 4£ 00 00
& (2K MaxFrame Rate 60 Hz 000090 1f cO 00 00 00 00 00 00 00 o
7 HDR Static isabled 000020 00 00 00 00 00 00 00 00 00 0C

v 0000BO 00 00 00 00 00 00 00 00 00

[] ditor Mode (] HEX Edit Mode e

Read from TE ~ Write to TE Save As... Load...
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UCD Console - UCD-500 [2312€600] DisplayPort Source and Sink - O X

File Tools Window Help
DPRK  [ventlog Terminal  Memory Layout
Link HDCP Video Audic Link Analyzer Capture DPCD sop DsC FEC Source DUT Testing Cable Info EDID/DisplaylD
EDID  DisplaylD

[ Enable DisplaylD

Add ltem ® Remove ltem Filter Read mede: () 12C Read (®) SBM Read  Virtual Sink #1 ~ [] Show Read Only [ Recurse
Name Editor  Text DisplaylD
~ Section Name Value -
Data Block
0 Version 2
1 Revision 0

2 Bytesin section

3 Display Product Type Identifier Nane of the listed primary use cases; generic display
4 Extension Count

5 Checksum

5 Block Revision 0

7 Number of Payload Bytes in BLOCK
Features v

Name Value 00 01 02 03 04 05 06 07 08 03 OA 0B OC 0D OE OF .

1 W Resolton 000000 COOO0HNEOHEDEAE®
| F——— 000010 PO0EEDEODERDD
000020 4 a2)(8!

000030
4 BK Max Frame Rate 50 Hz 000040

000060 (@8 (EDRDEDEIEDEDEDDED DI EIEIED

000070 REEHEEOHEHDDEEE

000030 O@E 2 EDEED @

0000s0 @800 EIEI @B ED D0 EICH@WEEI0D

000cag DOEEOE@ .

W Main Festures [ Feitor Mode ] HFX Fdit Made Apply

Read from TE  Write to TE Save As... Load...

WithL o a dand S a v e afileean be read and written from the PC. Please note that the program
does not alter the contents of the file or verify its integrity during load and save operations.

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

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

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

EDID/SDisplaylD Editor

Please see the description in Chapter EDID/DisplaylID Editor later in this document.
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DPCD Tab

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

UCD Censole - UCD-500 [2312C600]: DisplayPort Source and Sink - [m] X

File Tools Window Help
Eventlog DPTX  DPRX

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

Load Save Report
Address: 0x 100 % Number of Bytes: Ox 100 =
Link Configuration
00 01 02 03 04 05 06 07 08 0% OA OB OC OD OE OF
LINK_BW_SET
000100 |04 04 00 00 00 00 00 00 02 00 00 00 00 00 00 00 0x00100 := 0x04
000110 00 07 00 00 00 00 00 0O 00 00 00 00 00 00 00 00 LINK_BW_SET = RESERVED
Value = 4 (0x04)
000120 03 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 NOTE: Decoded as MAIN_LINK_CHANMNEL_CODING_SET = 8b/10b

000130 00 00 00 00 00 00 0O 00 00 00 00 00 00 00 00 00 LINK_BW_SET = 13.5Gbps/lane (UHBR13.5)
000140 00 00 00 00 00 00 0O 00 00 00 00 00 00 00 00 00 MNOTE: Decoded as MAIN_LINK_CHANMNEL_CODING_SET = 128b/132b
000150 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
000160 00 00 00 00 00 00 00 00 0O 00 00 00 00 00 00 00
000170 00 00 00 00 00 00 0O 00 00 00 00 00 00 00 00 0O

000180 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

Set Reference. Refresh Write Changes.

W

Address: 0x 2200 Number of Bytes: &x 100 S

Extended Receiver Capability
MAIN_LINK_CHANNEL_CODING [RO]
002200 14 le e4 81 01 0003 80 00 00 06 00 00 00 84 00 0x02206 := 0x03

8b/10b_SUPPORTED = 1
128b/132b_SUPPORTED = 1

00 01 02 03 04 05 06 07 08 09 QA 0B OC OD OE OF

002210 ©Oa 00 00 00 01 07 08 00 00 0O 00 00 00 00 00 00

002220 00 00 00 00 00 00 00 00 0O 00 00 00 00 00 00 00

002230 00 00 Q0 00 00 00 00 00 0O 0O 00 00 00 00 00 00

002240 00 00 00 00 00 00 00 00 0O 00 00 00 00 00 00 0O

002250 00 00 00 Q0 00 00 00 00 00 00 00 00 00 00 00 00

002260 00 00 00 00 00 00 00 0O 00 00 00 00 00 00 00 0O

002270 00 00 Q0 00 00 00 00 00 00 00 00 00 00 00 00 00

002280 00 00 00 00 00 00 00 0O 00 00 00 00 00 00 00 0O

Set Reference | Refresh | Write Changes

HPD
Cable 0 HPD 3 Assert Deassert Pulse HPD 500 |2 Length, msec  ShortPulse

- online

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

Save: Select DPCD content to anary DPCLCDatafile (*.DPD).

Load: Select previously savedniaryDPCCDatafile (*.DPD).

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

Write Changes Write the portion of data shown in the window in question to the DPCD regi:

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.

Note: - User control like Link Training or mode changes will modify the content of the DPCD registers
- During a reboot of the UCD device 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 update
the data. Show/hide the SDP data by clicking Packet Info button. The divider line can be draged to
adjust the pane size.

oy layour ove oy na

Unk HDCP  Video Audioc DPCD  UnkAnalyzer SDP  Capture DSC  FEC  Source DUTTesting  Panel Replay  Cableinfo  EDID/DisplaylD

(128b/132b)

1 Spes

HPD Cable Information

SDP CRCL16 error counters (128b/132b)

SDP CRC16 error counters (128b/132b)

Streams (count = 4): 0 1 2 3
SDP CRC16 2
Error count (clickto clear: 00 00 00 00

SDP CRC16: Shows if connected DP Source device supports SDP CRC16. Green light ir
that the source supports SDP CRC 16.

Streams: Streams from 0to .3

Error count Shows error counter values on each lane. Click the row to clear the error
(click to counters.

clear):

The following packets are recognized:

Audio_TimeStamp

Audio_Stream

Extension

Audio_CopyManagement

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

Camera Generic 0

Camera Generic 1

Camera Generic 2

Camera Generic 3

Camera Generic 4

Camera Generic 5

Camera Generic 6

Camera Generic 7

Vendor-Specific Infoframe packet

AVI InfoFrame packet

Source Product Descriptor InfoFrame packet
Audio InfoFrame packet

=2 =4 -8 -8_9_-9_9_9_9_°2_-9_-4_-2_-2._-9_2°._-°2_-2
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|| MPEG Source InfoFrame packet
1 Dynamic Range and Mastering InfoFrame
1 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 choise. File name will be of format ATS_2022-07-28T15_54_24.bin where ATS is the packet type
and 2022-07-28T15_54 24the time stamp.

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

Analyzer Operation

DSC tab contains status of the Display Stream Compression (DSC) feature, and definition of DSC
support capabilities that UCD-5XX defines in its DPCD register.

HPD

Cable 00 HPD 0 | As:

B online

UCD Console - UCD-500 [2150C475]: USB-C, DP Alt Mode Source and Sink - o x
File Tools Window Help
USB-CRX  USB-CTX  Eventleg
PDC Lk HDCP Video Audio EDID DPCD SDP  DSC  FEC  Source DUT Testing
[ DSC Capable (8b/106) [ DSC Enabled
RC block size 65536 bytes | RC buffer size,in blacks
Bits per Pixel Increment: 1/16 bpp. ~ | Block Prediction: Supported v
Throughput mode 0: 340MP/s ~ | Throughput mode 1: 340MP/s v
Line buffer depth: 16 bits ~ | Maximum Slice Width: ~ |2560
Supported Color Depths Supported Color formats — H-Slice Capabilities
8 Bits per color channel RGB 1 Slice / DSC Sink  [] 10 Slice / DSC Sink
10 Bits per color channel b4 veberaaa [ 2 Slice / DSC Sink 4] 12 Slice / DSC Sink
12 Bits per color channel Simple YCbCr 422 4 Slice / DSC Sink 2] 16 Slice / DSC Sink
Native YCbCr 4:2:2 [ & Slice / DSC Sink 7] 20 Slice / DSC Sink
YCbCr4:2:0 #Slice / DSC Sink [ 24 Slice / DSC Sink
[ Auto-Apply (] HPD pulse on Apply Reset Refresh Apply

sert Deassert

Pulse HPD Lsngth,msst Short Pulse

Status

PDC Status [0 DUT Attached 220 | Detach Reconnect | Cable Orientation: Flipped

Enabling DSC

Enabling DSC feature is controlled by the connected source device. When connected, a source
verifies corresponding registers in DPCD of UCD-5XX sink to find out if DSC capability is declared.

DSC Capable

UCD5XXsinkis declared as DSC capatBontrol is only in useith

8b/10b link coding

DSC Enabled

Connected source has enabled DSC

Enabling 16K capability for DSC

UCD-5XX sink can support throughputs other than the default value (340 MP/s). To do so, users need
to select required 'Throughput mode 0' for 4:4:4 and Simple 4:2:2 modes or "Throughput mode 1' for
for Native 4:2:2 and Native 4:2:0 modes. The DP DSC Source device may then use this information
to identify possible supported configurations. In order to give an opportunity to the DP DSC Source
to enable DSC with 16K resolution, it is necessary to increase the declared DSC throughput at the
sink. It should be set to 1000 MP/s.

DSC Capable (8b/10b)

DSC Major Version:

RC block size:

Bits per Pixel Increment:

Throughput mode 0:

Line buffer depth:
Supported Color Depths
8Bits per color channel
10Bits per color channel
12 Bits per color channel
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[ DSC Enabled

L DSC Minor Version:
65536 bytes ~ | RC buffer size, in blocks:
1/16 bpp v | Block Prediction:
340MP/s | Throughput mode 1:
SO0MEys & Maximurm Slice Width:
650MP/s

F00MP/s H-Slice Capabilities
DM/ 1 Slice / DSC Sink
B0OMP/s

850MP/s 2 Slice / DSC Sink
AL 4Slice / DSC Sink
950MP/5 )

| 1000MP/s [ 6 Slice 7 DSC Sink
170MP/s ¥ | [ 8Slice / DSC Sink

O Auto-Apply [ HrD pulse on Apply Reset

48

]

Supported v
340MP/s N
[2560

10 Slice / DSC Sink
12 Slice / DSC Sink
16 Slice / DSC Sink
20 Slice / DSC Sink
24 Slice / DSC Sink

Refresh Apply
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Analyzer Operation

DSC Support Capabilities

The various controls in this tab change the content of UCD-5XX sink DPCD register address range
(0x00061 through 0x0006F) related to DSC. Please click Apply to enable the change.

Apply Write changes tthe DPCD registersf UCD Sink
Refresh Reread the content of UCBInk DPCD and update the control status.

Reset the content of DSC related DPCD registdd€D SinkOx00060
through 0x0006F) to the default values as defined in UCD firmware.

Reset
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PanelReplay Tab

Panel Replayconsists of two main panels: Panel Replay and Panel Self Refresh .

The Status panels show if Panel Replayand Panel Self Refreshare enabled, and if so, the statuses are
reflected in the color widgets below them.

Panel Replayand Panel Self RefreshCapabilities can be modified in the Capabilities panels and applied
by clicking the Apply buttons (when enabled),

Link HDCP Video Audio Link Analyzer Capture DPCD SDP DsSC FEC Source DUT Testing Cable Info Panel Replay
Panel Replay
Status Capabilities
Self refresh status: Disabled Panel Replay [[1 selective Update Granularity Needed [] DSC decode in PR
Active frame CRC error: == Selective Update SU Y Granularity Extended Caps [] Asynch Video Timin
p y p: y! g
RFB storage error: [—
J Early Transport  [_] DSC CRC of multiple SU regions [ Link OFF
PSR VSC SDP uncorrectable error: [—]
AS SDP missing and not disabled: ] PR selective update X granularity: One-line address >
PR selective update Y granularity: One-line address ~
SU Y granularity extended capability:
(K] [J1s []24 [J40
10 116 30 48
12 [T18 [l [I54
114 20 [ [ea
Apply
Panel Self Refresh
Status Capabilities
Self refresh statu Disabled PSR supports PSR 1 is not supported
ik CRC error B ok setup Time (us) 330
]
5C SDP uncorrectable error g Roclective update X granularity:  |@nefine address
SU PSR capability change: | PR selective update Y granularity: One-line address
Link Training Requirement of Sink
Y-coordinate for PSR2 SU
SU coordinates shall adhere
Do not update AUX FRAME SYNC
Apply

Panel Replay
Panel Replay panel consists ofStatus and Capabilities panels.

The Statuse s shown are

Self refresh status: Disabled, Inactive, Active

Active frame CRC error: Colored for error

RFB storage error: Colored for error

PSR VSC SDP uncorrectable error: Colored for error
AS SDP missing and not disabled: Colored for condition

= =4 -4 -8 -9
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The Capabilities panel has:
Checkboxes for:

Panel Replay

Selective Update

Early Transport

Selective Update Granularity Needed
SU Y Granularity Extended Caps
DSC CRC of multiple SU regions
DSC decode in PR

Asynch Video Timing

Link OFF

= =4 -8 -8 -8 _-8_9_°a_-°

Combo boxes for:

1 PR selective update X granularity

1 PR selective update Y granularity.

|| These can have values: Oneline address, Two-line address, Four-line address, Eight-line
address, 16-line address.

Grouping for A SU Y granularity extended capability: checkboxes for selections

Press Apply to configure and check the HDP pulse on Apply if desired.

Panel Self Refresh
Panel Self Refresh consists ofStatus and Capabilities panels.

The Statuse s shown are

Self refresh status: Disabled, Inactive, Active

Link CRC error: Colored for error

RFB storage error: Colored for error

PSR VSC SDP uncorrectable error: Colored for error
SU PSR capability change Colored for change

== =4 -8 -8 9

The Capabilities panel has:

Combo boxes for:

T PSR supports:  [oep 47 nd PSR 2 (SU and Y-coor) v

PSR 1 is not supported

PSR 1 is supported

PSR 1 and PSR 2 (SU)

PSR 1 and PSR 2 (SU and Y-coor)

PSR 1 and PSR 2 (SU, Y-coor and Early Transport)

i PSR Setup Time (us): 330, 275, 220, 165, 110,55, 0
1 PR selective update X granularity
1 PR selective update Y granularity.

These can have values: One-line address, Two-line address, Four-line address, Eightline address,
16-line address.

Checkboxes for:

1 Link Training Requirement of Sink
i Y-coordinate for PSR22 SU

i SU coordinates shall adhere

i Do not update AUX FRAME SYNC

Press Apply to configure.
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FEC Tab

Analyzer Operation

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

FEC Status Log.

File Toels Window Help

USB-CRX USB-CTX Event Log

Error Counters (DPCD)

Uncorrected black errars.
Corrected block emors
Bit errors

Parity block errors

Parity bit errors

Enable aggregated errors

HPD

Cable 0 HPD 3 Assert

B online

PDC Video Link HDCP  Audio

UCD Censole - UCD-500 [2232C529]: USB-C, DP Alt Mede Source and Sink - [m] X

EDID

FEC Capable (86/10b) [Z] Generate HDP on Change [ FEC Enabled

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

Update

Deassert

DPCD SDP FEC DsSC Source DUT Testing

FEC Status Log

Clear Counters

Clear Log

PD

Pulse HPD | |500 |J| Length, msec | Short Pulse DUT Attached 3 Detach Reconnect

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. FEC Status Log lists FEC

events

FEC Capable:

UCD5XX Sinks declared agECcapable Control is only in use with 8b/10b
link coding

Generate HPD on change

When selected, UGEXX Sinlgenerates aHPD to establish a new
connection after the change to make sure tttatnectedSource rereads the
FEC capability status

FEC Enabled:

LED to indicate if the source has enabled FEC

Enable aggregated errors

Declare that UGBXX Sinks able toindicate aggregated errors in counters

Update:

Read FEC Error Counters from DPCD

Clear Counters:

UCD5XX User ManualUCD Console 8.

Clear FEC Error Counters in DPCD.
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Source DUT Testincalb

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

UCD Console - UCD-500 [2312C600): DisplayPort Source and Sink - o x

Flle Took Window Help
Terminal  Memory layout  Eventlog  DPRX

Link HOCP  Video Audio  LinkAnalyzer Capture DPCD  SDP  DSC  FEC  Source DUTTesting  PanelRieplay Cablelnfo  EDID/DisplayiD

Al tests Name Pass Fail Skip Runs Last status "
op2iucrs v [a] DP21LLCTS 0 0 0
DP 14 LLCTS [[] 4211 Source DUT Retry on No-Reply During AUX Read after HPD Flug Event (3200us) 0 0 [ ]
HDCP 23 CTS 1A [ 4242 Source Retry on Invalid Reply During AUX Read after HPD Plug Event 0 0 o ]
HDCP 23 CTS 18 [J 4213 Source Device HPD Event Pulse Length Test 0 0 0 0
HOCP 2.3 CTS 34 [#] 4214 Source Device IRQ_HPD Pulse Length Test o 0 o 0
HDCP 2.3 CT5 38 [[] 4215 Source Device Inactive HPD / Inactive AUX Test 0 0 0 0
CRC Video Tests [] 4221 DPED Receiver Capability and EDID Read upon HED Plug Event 0 0 0 a
Audio Test [ 4222 DPCD Recaiver Capability Read upan HPD Plug Event 0 0 [ ]
Link Config Tests [] 4224 EDID Read Failure 21: 12C-Over-AUX NACK 0 0 o 0
Fivel Level Video Tests [] 4225 EDID Read Failure #2: 12C-Over-AUX DEFER 0 0 [ 0
HDR10+ Distribution Device Tests [] 4227 Branch Device Detection upon HPD Plug Event 0 0 0 0
HDR10+ SSTM Tests for Source [[] 4228 EDID Read on IRQ_HPD Event after Branch Device Detection 0 0 0 0
[] 42.2.10 Link Status-Adjust Request AUX read interval during Link Training 0 0 o 0
[[] 42.211 Various UHBR AUX read interval verification in first EQ loop 0 0 [ ]
(] 42212 UMBR Link Status/Adjust different FFE Request, different AUX read interval for 10 EQ loop 0 0 o 0
[ 4.2.213 Native AUX defer retry validation for Source DUT before link training 0 0 o 0
[[] 42.2.14 Native AUX defer retry validation for Source DUT during link training just after TPS1 0 0 Q o
[ 43,11 Successtul Link Training at All Supported Lane Counts and 8b10b Link Speeds 0 0 0 0
[] 4312 Suecessful Link Training Upen HPD Plug Event 0 0 0 0
[[] 4313 Successful Link Training with Request of Higher Differential Voltage Swing during Clock Recovery S... 0 0 o 0
[] 4314 Successful 8b10b Link Training to a Lower Link Rate/Bandwidth #1: Hterate at Maximum Voltage Swi.. 0 0 o 0
[]43.1.5 Successful 8010b Link Training to a Lower Link Rate/Bandwidth #2: Iterate at Minimum Voltage Swi.. 0 0 Q o
[J 43,16 Successful Bb10b Link Training with Request of a Higher Pre-emphasis Setting During Channel Equ... 0 0 o 0
[[] 43.1.7 Successful 8b10b Link Training at Lower Link Rate/Bandwidth Due to Loss of Symbol Lock During C... 0 0 Q ]
[] 4318 Unsuccessful 8b10b Link Training at Lower Link Rate #1: lterate at Maximum Voltage Swing 1] 0 [ 0
[] 4319 Unsuccessful 8b10b Link Training at Lawer Link Rate #2: Iterate at Minimum Voltage Swing 0 0 o ]
[] 43.1.10 Unsuccessful 8b10b Link Training due to Failure in Channel Equalization Sequence (loop count > 5 0 0 0 (1]
[T 42111 Succacehul Rhik Link Teaininn with Siasoltanasc Raois aatial ioltana Swine and Deara £ n a n e

Run Checked Select *  Configure Import Bxport [ Stop on Failure Repeats: |1 2 Delay time, sec 1 Save Report  Clear Selected  Clear All

i
t
r
r
r
[
[
t
[
[
i

PO Cable Information

Cable 0 HPD B Assert Deassert PuleHPD | |500msec |v| ShortPulse  |7S0usec o T o R

W online

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

RuriRun Selectto start selecteftheckedests.Once tests are running thieun Checked
Checked button is relabeledbortto stop the test sequence if desired.
Select: Includes three sets of optionSelect All, Clear All, Invert fdlt changing the tests

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

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

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

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

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

Stop on Failure  Stops execution of tests if one fail

Repeats: Number of times toapeat the selected tesequence.

Delay time: Delay in seconds between individual tests.

On completion of each test the result of the test is displayed in the table columns on the right. For
each test the table lists the number Pass, Fail, Skips, Runs and Last Status (status of last run).
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Save Report: Selectto generate &TMLreport file This will also open a tab in the default
browser and display the results.

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

Clear All: Clear the test logiewand theoutstandingesults

Test Parameters

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

See Appendix E for parameter descritptions for each test category.

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

1 Export parameters in Source DUT Testingtab to a *.td file for later use in UCD Console or with
TSI scripting or sharing.

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

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

Presets

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

| Presets ‘] OK Cancel

Save... |
Load »

Remove »

Import...

Export...

UCD5XX User ManualUCD Console 8. 55



U N I G R A F Analyzer Operation

Cable Info Tab

Cable properties for DP RX and USB-C RX are shown below

UCD Console - UCD-500 [2209C487]: DisplayPort Source and Sink - 0 X

File Tools Window Help
DPRX DPTX Eventlog  Memory Layout  Terminal

link HDCP  Video  Audio linkAnalyzer ~ Capture DPCD  SDP  DSC  FEC  Source DUTTesting  CableInfo  EDID/Dis { P

DPTX Cable Info DPRX Cable Info
UHBR Capabilities UHBR10- and UHBR20-capable UHBR Capabilities UHBR10- and UHBR20-capable
UHBR13.5 Capable Yes UHBR13.5 Capable Yes
Cable Type Unknown Cable Type Unknown
HPD Cable Information

Cable 0 HPD 30 Assert Deassert Pulse HPD Short Pulse T DP80 RX: DP8O

B online
Devices with older Front Ends may not display DP cable properties correctly.

UCD Console - UCD-500 [2209C487]: USB-C, DP Alt Mode Source and Sink m} X

file Tools Window Help
USB-CRX  USB-CTX Eventlog  Memorylayout  Terminal

PDC  Llink HDCP  Video Audio LinkAnalyzer Capture EDID/DisplaylD DPCD  SDP  DSC  FEC  Source DUTTesting  Cablelnfo  Panel Replay

DPTX Cable Info DPRX Cable Info
UHBR Capabilities Not UHBRx-capable or unknown UHBR Capabilities Not UHBRx-capable or unknown
UHBR13.5 Capable No UHBR13.5 Capable No
Cable Type Unknown Cable Type Unknown
USB-C Cable Info
Refresh
Not available in Up facing port (UFP) role.
Please, refresh after changing role
HPD Cable Information PD
Cable EEEED HPD EEEED  Assert Deassert | PulseHPD | |SO0msec '+ ShortPulse |750usec ™ e R DUT Attached 53 | Detach et
@9 online
DPTX / DPRX Cable Info
UHBR Capabilities ShowsDPUHBR capabilities of connected cable
UHBR 13.5 Capable: For DR shows if the connected cable is UHBR 13.5 capable.
Cable Type For DR shows ype of the cable connected.

USB-C Cable Info
Datareceived from cable in response to Discover Identityc o mmand sent to SOP®.

DP Cable Information
DP Cable information panel shows if the connected cables are DP56 / DP80 capable.

Cable Information

TX: DP80 RX: DP8O

Note: USB-C cable info can only be read when in Down Facing Portrole.
Select Refresh after changing roles.
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PDC Tab

When UCD-5XX device is in USB-C DP Alt-Mode Sink or Source role, the following interface specific
tabs are available.

UCD Console - UCD-500 [2209C487): USB-C, DP Alt Mode Source and Sink = a X

File Tools Window Help
USB-CRX  USB-CTX  Eventlog  Memory Layout  Terminal

PDC  Link HDCP  Video  Audio Link Analyzer ~ Capture  EDID/DisplaylD DPCD  SDP  DSC FEC  Source DUT Testing  Cable Info  Panel Replay

Status List Capabilities ~ DP Alt Mode ~ PowerSource  Power Sink  EPRSource  EPRSink  Controls
w TE Status 2 Initial Role cC pull-up
Data Role Up facing po DFP/SRC O UFP/SNK @ DRD/DRP O Defaut
Power Role Sink ~ 45a
VConn off 3
® 30A
E-Marked Cable Unknown [ Reject PR Swap
DP Alt Mode “C:DP 4 lan Try Behavior
PD Contract Fixed 1.50 A [ Reject DR Swap oy Sk
¥ PD Contract
Trys
Power Source [ Reject VCONN SWAP TWAMNCE
- PDO Type Fixed ® None
- PDO voltage 200N UCD-500 Identity
- PDO max current 150A
USB Type-C Spec: USB Type-C Spec Release 2.2
Power Sink
Power Delivery Spec PDrev3.ivi7
- RDO max current 045A
Vendor ID: 1
- RDO oper current 045A e (166
No USB suspend Yes Product ID; 0x500
- USB comm capable  No Refresh Apply
- Capability mismatch ~ No
b o Accessories
v Available source PDO [ Audio Accessory [] Debug Accessory
PDO 1 Fixed 1.50 A
PD Control PDC Orientation
Send PR_SWAP| Send DR SWAP |Send VCONN_SWAP|  PDC Status EENN] | Reset €C1 (. CC2 Cable Orientation: -
HPD Cable Information PD
Cable ENNN HPD EEEE) | Assert Deassert | PulseHPD |S00msec +|  ShortPuke [7S0usec & T™X e RX -er DUT Attached B3 | Detach R
- online

USB-C Power Delivery Controller Tab is for Power Delivery Contract behavior control.

The PDC tab itself consists of tabs: DP Alt Mode, Power Source, Power Sink, EPR Source, EPR Sink
Controls.

Status List, PD Control and Orientation groups are always visible when any of the above-mentioned
tabs are selected.

View the current PDC status for both contract partners in the Status List.

Select power and data roles and VCONNusing the PD Control group buttons: Send PR_SWAP, Send
DR_SWAP,Send VCONN_SWAP.

Cable Orientation can be seen via the Orientation group radio buttons.
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Status List

Status Listinformation is presented as collapsible sections. Each section contains information related
to PDC contract status and available features. See DP Alt Mode for pin assignments.

Status List

P TE Status
P PD Contract

P Bus Electrical Status

P Internal Load

P DUT Discovery

P DUTDP Alt Mode Capabilities
P TE DP Alt Mode Status

» DUTDP Alt Mode Status

TE Status
Data Role Up facing port (UFP) or Down facing port (DFP).
Power Role Sink or Source.
VConn Off or On.
E-Marked Cable Cable details.
DP Alt Mode Alt Mode configuration pin assignment details.
PD Contract PDO type, current and voltage.

PD Contract (Power Source )

-PDO Type Type of PDO.
-PDO voltage Voltage supplied by source.
-PDO max current Maximum current supplied by source.

PD Contract (Power Sink)

-RDO max current RDO maximum current (A).
-RDO oper current RDO operating current (A).

-No USB suspend No USB suspend, Yes or No.
-USB comm capable USB comm capable, Yes or No.
-Capability mismatch Capability mismatch, Yes or No.
-Give back Give back flag, Yes or No.

Bus Electrical Status
Voltage and current statuses in volts and amps

Vbus voltage
Vbus current
CC1 voltage
CC2 voltage
VCONN voltage
VCONN current
SBU-1 voltage
SBU-2 voltage.

= =4 8 -8 -8 -8 _9_-°9
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Internal load

1 Internal load (Ohm) status: Enabled or Disabled.
1 Overcurrent protection status: Triggered or Not triggered.

DUT Discovery

Data Capable as host (yes/no)
Data Capable as Device (yes/no)
Product Type Product type
USB Vendor ID Value (hex)
USB-IF Product ID Value (hex)
BCD Device Value (hex)

SVIDOand SVID1

DUT DP Alt Mode Capabilities

DP Capable

Values (hex)

Receptacle Indication

USB 2.0 Signaling

Pin Assignment supported

DFP_Down Facing Popin assignment

UFP_DJp Facing Pogin assignment

DPAM Version

TE DP Alt Mode Status
Status

Version

Active or Not Active

Multi-function preferred

Yes, no or not relevant

HDP state

asserted or not asserted

DP Capable

Bandwidth e.g. HBR3

Pin Assignment

Pin assignment with description

Cable UHBR 13.5 Support Description
Cable Active Component Description
DPAM Version Version

DUT DP Alt Mode Status
Status

Port and connection status

Multifunction preferred

Yes, no or not relevant

HDP state

assertedor not asserted

Power low

Power low indicator

DPAM Version

UCD5XX User ManualUCD Console 8.
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Capabillities

Capabilities DP Alt Mode

Initial Role

Analyzer Operation

Power Source Power Sink Controls

CC Pull-up

) DFP/SRC (O UFP/SNK @ DRD/DRP O Defaut

[ Reject PR Swap

O Reject DR Swap

[ Reject VCOMM SWAP

UCD-500 Identity
USE Type-C Spec:

Power Delivery Spec:

Vendor ID:

Product ID:

Accessories

[ Audic Accessory

Initial Role

O 154
® 3.04

Try Behavior
O Try Sink
O Try Source
® None

USE Type-C Spec Release 2.2
PDrev 3.1v1.7

|0x1626 |

|ox500 |

Refresh Apply

[ Debug Accessory

Power contract negotiationitial role fofTE (UCD5XX) (power and
datg.

Reject Swaps

Allow or rejectole swap requests.

CC Pulup

Rpresistanceusad to advertise current capability

Try Behavior

Power contract negotiation initpdwer role.

UCD500 Identity

Status information provided BYE

Vendor IDandProduct IDcan be modified by entering new valaes
selectingApply SelectRefreshto see that changes have been applied.

Accessories

Audio Accessor:

Enable simulation of Audio Accessory support

Debug Accessory

Enable simulation of Debug Accessory support

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

Note:

Note that UCD-500 does not support physical connections for the Accessory functions. The
selections are behavioral simulations.
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DP Alt Mode

Controls and capability settings for DisplayPort Alternate Mode.

Capabilities ~ DP AltMode  PowerSource  PowerSink  CableInfo Controls

DP Alt Mode Capabilities
Enter 2 lane mode (D)
UFP_D

Enter 4 lane mode (C,E) C.aDP
: anes

EcDE:Ak Mode D: 2DP lanes + USE 55
Disable DP Alt Mode E: 4 DP lanes
Auto enter on connect
[ Multi-function prefered
Align DP and USB Data Roles
DPAM 2.1 Control

Enable Disable
Status: Enabled

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 a
(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.

Multi-function preferred: When entering DP Alternate Mode, select mode D.

Align DP and USB Data Roles When selected,dfore entering to DP Alternate Mode, DP role
and USB Data role will be aligned to match the role selected
the UCD device, i.e. DFP in Generator role and UFP in Analy
role.

DPAM 2.1 Control Enableor Disable

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-5XX when acting as Power Source Port.

Capabilities DP Alt Mede Power Source Power Sink Controls

SPR PDOs
Max Current, Voltage, Peak Current,  Max Power, Max Voltage,  Min Voltage,
Source PDOs PDO Type mA v o e iy my
PDO1  |Mandatory ~ [1500 =] (5000 | Defaut  ~
PDO2  |Fixed ~ [1500 £ (2000 $] Defaut  ~ |0 sl so :
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: Note that UCD-5XX devices are not able to simulate electrical behavior of Variable or Battery source
types.

Refresh Reread status froftdCD5XX

Apply Program new values 1dCDB5XX

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

Analyzer Operation

Controls and Definition of Power Data Objects (PDO) for UCD-5XX when acting as Power Sink Port.

Capabilities ~ DP Alt Mode

Controls ~ SPRPDOs
Flags

Give back flag

Mo USE suspend
PDO type priority

Prefer higher voltage

Give back flag:

Power Source

450

Power Sink Controls

Max Operation Current

UCD5XXsetsGiveBacltlag in itsRequest Data Object

No USB suspend:

UCD5XXsets No USB Suspend flag in its Request Data Object

PDO type priority

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

Max Operation

Setting the highest current UEIXX will ever require when operating a

Current aPower Sink.
PDO Type: Definition of power source type (Disabled, Fixed, Variable or Battery)
Capabilities DP Alt Mode Power Source Power Sink Controls
Centrels SPR PDOs
. Oper Current, Voltage, Max Power,  Max Voltage,  Min Voltage,
Sink PDOs PDO Type mA mv W my my
PDO1 | Mandatory ~ [450 =][5000 :
PDO2 Disabled ~ |0 =0 =0 =0 =0 :
Refresh Apply Load PDO Save PDO

Note:

The requirement is that Sinkss shall supply at least one fixed supply capable of supplying vSafe5V

Refresh Reread status frondCD5XX

Apply Program new values 1dCDB5XX

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

Controls

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

Capabilities
PD Contract settings
Autoratically ne

USE Internal load

110 Okm
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U N I G R A F Analyzer Operation

PD Contract Settings

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

USB Internal Load

Current Load feature that only applicable when UCD-5XX is operating as Power Sink role. Only fixed
current value in around 900mA is able to be sinked by UCD-5XX.
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Bottom Panel

HPD
HPD
Cable @ HPD 3 Assert Deassert Pulse HPD 500 msec o Short Pulse TS0 usec =
Cable Cablestatus
HPD HPD status
Assert/ Deassert ManuallyAssertor Deassert
Pulse HPD Manually pulse HR[B3et the lenght in milliseconds.
Short pulse Manually perform a short pulsBet thelengthin milliseconds
Note: Please note that UCD-5XX is not automatically Attached to the connected port partner even if the
cable is connected physically. The user needs to click the Attach button manually to make the
connection.
PD Control
PD Control

Send PR_SWAP |Send DR_SWAP |Send VCONN_SWAP

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

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

Send VCONN_SWAP SendVCONN_Swapessage to request an exchange of Vconn Sourc

PD
PD
DUT Attached 0 Detach Reconnect
DUT Attached: Indication thaf\ttacheventis detected by the Source port in one of its C
lines.Type of USEC cable detected.
Detach: ManuallyDetachUSBC port partners.
Reconnect: Restart USEC Sourceo-Sink attach procedure.

PDC and Orientation

PDC Orientation

PDC Status 0 | Reset cCl CC2 Cable Orientation: -

PDC Status UCD500 PD Controller Status

Reset Reset the PD Controller in UG00 to overcome abnormal situations.
Reconnect: Restart USEC Sourceo-Sink attach procedure.

Orientation: CC1/CC2 and Cable orientation

UCD5XX User ManualUCD Console 8. 65



UNIGRAF

S.

GENERATOR OPERATION

Generator Operation

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

Please note that in mostUCD-5XX Series units Analyzer functionality is available simultaneously with
Generator functionality. Please find description of Analyzer functionality earlier in this manual.

Functional ity 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.

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

Link Tab

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

I UCD Console - UCD-500 [2312C600]: DisplayPort Source and Sink - D X
File Tools Window Help

Eventlog  Memoryleyout Terminal DPRX  DPTX
Link  Pattem Generator  Playback  Audio Generator  HDCP  DPCD  FEC  SinkDUTTesting  Cablelnfo  PanelReplay  Adaptive-Sync  EDID/DisplaylD ~ SDP  ALPM
Link Status Link Configuration HDCP Status
Lanes (count = d) a 1 2 3 DP Lane Count [8by10b) DP Bitrate (85/10b), Gbps. F3'e
ETELED FIR e e aes 010204 O 162 Q270 Os40 O 675 @810 e -
VS/PE level) o1 o1 o o1 Authenticated =
FFE Preset . DP Lane Count (128b/1325)  DP Bitrate (128b/132b), Gbps Keys loaded ==
Error count fclick to read] 0000 0000 0000 0000 [SERSFN - ¥} Ow O1s 020 Authenticated stored Km I
ILA: [ EQ_ILA: DS ILA: LT_FAIL: Additional DP Bitrate (8b/105), Gbps HOCP Configuration
Bit rate: 8.1 Gbps Link Mode:  8b/10b Q216 Q324 Q432 2X
Framing mode: Enhanced  Scrambling:  Enabled Enable Encryption 1
. R <DP Bitrate, Gbps
MSTmode:  Enabled  SSCstatus:  Disabled P o
DSCstatus:  Dissbled  FECstaws:  Enabled O 162 O 216 O 24 Oar O3
status isal atus: ; - - Use stared Km a
LTTPR status: ~ Inactive O a3z O sa Q&S L-25]
Send ACT  Force update Serambler seed (8b/10b)
Link Options )
. . © Auto
Link Qverrides () Force DP (128b/132b) O old ppP201T 8 Ty 0P
. . © FrFFh (DR
Voltage Swing (level): ©o0 O1 02 3 B Erhanced Framing Mode B FEC (3b/10b) [ Force eDP )
) N () FFFEh (eDP ASSR)
Pre-emphasis (level); ©0 01 Oz O3 18 Max Link Bandwidth Policy supported (8b/10b) () Try DP (128b/1326) ] eDP AUX Preamble
Custom Ox o
FFE pre-sets; 0 v 0 0 0 -  Instead of 10 Gbps, use 2500 Gbps. “ LTTPR Mode Default
Apply EQ pattem (8/106) TPS3
Link Pattern Downspread
Active Video [ Enable SSC Amp [%/10) 05 Freq (Hz) 31500
Apply UnkTraining ~ Fast (T
VCP Table HDCP Stream Status
Stream # VCPID Req.PBN AllocPBN Firstslat Slotnum  Stream # Status Type
0 1 58 545 1 10 0 B Type
1 2 s 545 1 10 1 Type 0
Stream Info
framerate  Hlotal HStat  HActive HSync  Viotal VStat VActive VSync CEF BPC  CRC (RGB/CHYCH) MVID/NVID  DSC CRC (Eng. 012)
59.995 2200 192 1920 aa(+) 125 a1 1080 50+ RGEB/legacy RGB mode 8 BBIE BI3E 1AB3 001777/008000 NfA
59995 2200 192 1920 4a(+) 25 41 1080 5(4) RGB/Legacy RGE mode B BEUEB33E1ABI  OD1777/008000 N
HPD ‘Cable Information
A
B Asserted -
- 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 the status of other link modes. The data is retrieved
from the DPCD status registers of the connected Sink. The status is updated automatically, but in
case it seems that the update is delayed, please click onthe Force update button.

Link Status

Lanes (count = 4): 0 1 2 3
CR/SL/EQ o o
VS/PE (level) -f- -f- -f- -f-
FFE Preset 0 0 0 0

Error count (click to read}:
ILA: T EQ_ILA: 3 CDS_ILA: 3 LT_FAIL: 20

Bit rate: 20 Gbps Link Mode:  128b/132b
Framing mode: - Scrambling:  Enabled
MST mode: Enabled S5C status: Disabled
DSC status: Disabled FEC status: Enabled

LTTPR status:  Inactive

Send ACT | Force update

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

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

FFE preset: TX Feed Forward Equalization (FFE) preset value
(only with 128b/132b channel coding)

Error count: Content of DPCD Error Count registers

ILA: Status LED for Intdrane Alignment

EQ_ILA Status LED for Intdrane Alignment on Equalization stégdy with 128b/132k
channel coding)

CDS_ILA Status LED for Intdrane Alignment on Clock and Data Switch stagly with
128b/132b channel coding)

LT_FAIL Status LED for Link Training failgoaly with 128b/132b channel coding)

Bit rate: Currently enabled link bit rate

Link mode: Currently enabled channel coding (128b/132b or 8b/10b)

Framing mode: Status of Enhanced Framing symbol sequéanky with 8b/10h)

Scrambling: Status of linkDataScrambling (Enabled or Disabled)

MST mode: Status of the Multistreamin{1ST) mode

SSC status: Status ofSpreadSpectrum ClockSSC) function

DSC Status: Status of Display Stream Compression (DSC) function

FEC status: Status of Forward Error Correction (FEC) function.

LTTPR Status:  Status of Link Trainirnable PHY Repeater (LTTPR) function

Send ACT ForcesendingAllocation Change Trigg&xQ ) sequence ovethe MainLink

Force update: Reread statuses to update the panel
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Link Configuration

Generator Operation

Set target capabilities for the link training. Click Link Training or Fast LT to apply.

Link Configuration
DP Lane Count (8b/10b)
102 014
DP Lane Count (128b/132b)
O1 02 01

Additional DP Bitrate (8b/10b), Gbps

O 216 [OF¥E]

eDP Bitrate, Gbps

O 162 O 216 O 243
O 432 O 54 O 675
Link Options

() Force DP (128b/132b)

8 Enhanced Framing Mode

O1e2 O 270 C

DP Bitrate (8b/10b), Gbps

D540 O 675 © 810

DP Bitrate (128b/132b), Gbps

O10 O135 @20

O 324 O 432
O 27 O 324
O 8.1
DoldprP2oLT @ Try eDP

[ Force eDP

8 FEC (8b/10b)

B Max Link Bandwidth Policy supported (8b/10b) () Try DP (128b/132b) () eDP AUX Preamble

() Instead of 10 Gbps, use  2.500 Gbps

EQ pattern (8b/10b) TPS3 ~

Downspread

([ Enable ssC Amp (%/10) 0,5

~  LTTPR Mode Default ~

= Freq (Hz) 31500 5

Link Training Fast LT

Set target capabilities for the link training. Click Link Training or Fast LT to apply.

DPLane Count (8b/10b)

Lane count usethen8b/10blink coding is selected in LT

DPBitrate(8b/10b) Gbps

Link rate used when 8b/10b link coding is selected in LT

DPLane Count (128b/132b)

Lane count used whet28b/132Hink coding is selected in LT

DP Bitrat€128b/132b) Gbps

Link rate used wheh28b/132Hink coding is selected in LT

Additional DP Bitrate (8b/10b

Gbps

Additional bit rates available.

eDP Bitrate, Gbps

Bitrates available for eDEDPsupport is limited to eDP 1.5 (i.e.
8hb/10b link coding)

Force DR128b/132hb):

UCD5XXSource uses only 128b/132b link layer protocol, no fall t
to 8b/10b link layer.

Enhanced Framing Made

Enable Enhanced Framing Mode

Max Link Bandwth Policy
supported (8b/10b)

When checked, UCD suppokigk Training Flow with Maximum Lin
Data Bandwidth Poli¢gnly in 8b/10b coding)

FEC (8b/10b)

Enable Forward Error Correction feature (only in 8b/10b coding)

LTTPR Select to enable Link Training Tunable PHY Repeater (LTTPR)
protocol support
Old DP 2.0 LT When checked LT will follow initial DP 2.0 ffution

otherwise, LTis per DP2.1 specification

FEC (8/10b)

Enable Forward Error Correction feature (forlb/10b coding)

Try DP(128b/132b):

UCD5XXSource checks capabilities of the connected Sink and, if
supports 128b/132b link layer protocol, it starts Link Training witt
128b/132b link layer. If LT fails it falls back to 8b/10b link layer
protocol

Try eDP

Try to link with eDP.

Force eDP

Force eDP linking.

eDP AUX Preamble

UCD5XX User ManualUCD Console 8.
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U N I G R A F Generator Operation

Instead of 10 Gbps, use: For supporting low link rate Sink devices, the user can el
5XXsource PHY to use a selectable lower link rate when perform
-10 Gbps® Iink training in pr
Link rates are: 2.5 Gbps, 2.7 Gbps, 5.0 Gbps and 5.4 Gbps

LTTPR Mode Select LTTPR modBefault, Ignore, Transparent, Noransparent

EQ pattern (8b/10b) Pattern(8b/10b)to be used for equalizativauto, TPS2, TPS8
TPS4

Enable SSC Enable down spreading of link frequency (SSC).

Amp ( ): SSC Spreading Amplitu¢® 1% to 2.5% in 0.01% st§ps

Freq (Hz) SSC Modulation frequen¢30 to 33 kHx
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Link Overrides

Link Overrides
Voltage Swing (level): ®o O1 Oz O3
Pre-emphasis (level): ®o O1 Oz QO3

FFE pre-sets: 0w |0 ~ |0 w

Apply
Voltage Swing (level): Override Voltage Swing level selected during link training
Preemphasis (level): Override Preemphasis levels selected during link training
FFE presets: TX Feed Forward Equalization (FFE) preset value (only witl

128b/132b channel coding)

Click Apply to validate changes. VS/PPE or FFE 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 Pattern
Link Pattern

Active Video b
Active Video

Idle Pattern

Training Pattern 1

Training Pattern 2
Training Pattern 3
Training Pattern 4
PRBS7

HBR2 (CP2520 1)
SER (Symbol Error Rate)
Force Video

Force Idle

HBR2 (CP2520 2)
PRBS9

PRBS11

PRBS15

PRBS23

PRBS31

Link square pattern

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 (Té#pdeas
D10.3.

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 (T&®4e as
CP2520 B

PRBS7 Send PRBS?7 Link Quality Test Pattern

HBR2(CP2520 1) Send HBR2 Compliance pattéin2520 1.
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SER(Symbol Error Rate) Send Symbol Error Rate Measurement pattern

Force Video Reference&ource will continue Video pattern transmission
the previously established link configuratiegardless of the
link status.

Force Idle Reference Source will continue Idle pattern transmission ¢
the previously established link configuratiegardless of the
link status

HBR2(CP2520 2) Send HBR2 Compliance pattéin2520 2.

PRBS9 Send PRBS9 Link Quality Test Pattern

PRBS11 Send PRBS11 Link Quality Test Pattern

PRBS15 Send PRBSLLink Quality Test Pattern

PRBS23 Send PRBS23 Link Quality Test Pattern

PRBS31 Send PRBS31 Link Quality Test Pattern

Link square pattern SendSquare Sequence Pattern

The number of continuous 1s followed by continuous Os is
given as a parametedx00 represents onset of1s and 0s,
OxFF represents 256 1s and 0s.

Click Apply to validate the selection.

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.

Scrambler Seed
Scrambler seed (8b/10b)
O Auto
@ FFFFh (DP)
O FFFEh (eDP ASSR)

v

O Custom 0x

)

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

HDCP Status & Configuration

HDCP Status

2K
Active =
Authenticated =
Keys loaded  —
Authenticated stored Km T3

HDCP Configuration

Enable Encryption

Authenticate

K Od

Use stored Km

Copy of HDCP status and controls on HDCP tab.

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

UCD5XX User ManualUCD Console 8. 71



UNIGRAF

HDCP Stream Status

Shows HDCP stream status for each stream.

HDCP Stream Status

Stream # Status Type

0

1
2
3

SDP Configuration

[ Type 0
1 Type 0
3 Type 0
3 Type 0

SDP Configuration

] split SDP

Enable SDP Splitting.

Generator Operation

Note Selecting this configuration option does not guarantee that SDP splitting will occur for a given
configuration of the Video and Audio pattern generators. SDP splitting will take place when it makes

sense and required for SDP splitting conditions are met.

Stream Info

Stream Info

Framerate
60.000
60.000
60.000
60.000

HTotal
2200
2200
2200
2200

Hstart
192
192
192
192

HActive

1920
1920
1920
1920

HSyne
44(+)
a4(4)
44(+)
a4(+)

Viotal
1125
1125
1125
1125

Vstart
Pl
4
@
a

VActive
1080
1080
1080
1080

VSync
500

5(+)
5(4)

CEF
RGB/Legacy RGB mode
RGB/Legacy RGB mode
RGB/Legacy RGB mode
RGB/Legacy RGB mode

CRC (RGB/CrYCh)

B6OE BIJE 1AB3
B69E BIIE 1AB3
B69E BIIE 1AB3
BG9E B33E 1AB3

VFREQ
148500000
148500000
148500000
148500000

DSC CRC (Eng. 012)
N/A
N/A
N/A
N/A

Stream Info is achieved from the Main-Stream Attributes (MSA) of the monitored stream. Frame rate
is measured by UCD Local Sink
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The content of Stream Info table can be copied by right-clicking on the table and selecting Copy .

Framerate Vertical refresh rate

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

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

VTotal Vertical total of transmitted main video stream, measured in line count.
VStart Vertical active start from leading edge of VSync, measured in line count.
VActive Vertical active, number of active lines in video frame

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

CEF Used color modeColor format + subsampling / colorimetry

BPC Color depth in bits per color (BPC)

CRC (RGB/CrYCE 16-bit Cyclic redundancy check (CRC) value per color component calculat
from active pixels. Value order in YCbCr color format: Cr, Y, Cb.

VFREQ: Video Frequency (128b/132b channel coding only)
MVID/NVID Mvid and Nvid video time stamp val8b/L0b channel coding only)
DSC CRC 16-bit Cyclic redundancy check (CRC) calculated from compressed pixel

stream. Value order Engine 0, 1, 2.

VCP Table

VCP Table

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

0 1 532 532 0 5
1 2 532 532 5 5
2 3 532 532 10 5
3 4 532 532 15 5

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

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

ReqPBN Requested PBN (payload barditvinumber) value for the virtual channel
AllocPBN PBN value allocated for the virtual channel

First slot Time slot where the first VC Payload for the virtual channel is stored
Slot num Number of VC Payload slots reserved for the virtual channel.
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Generator Operation

Pattern Generator Tab

DP TX UCD Console - UCD-500 [2312C600): DisplayPort Source and Sink

Link  Pattern Generator  Audio Generator ~ SDP  Playback HDCP  OPCD  FEC  SinkDUT Testing  Adaptive-Sync  PanelReplay  Cable Info  EDID/DisplaylD ~ ALPM

] Auto-Apply | Apply All | 7 MST Number of streams |4 %

Total bitrate : 14.256 / 77.374 Gbps.

[ Force EDID preferred timing after LT [_] Use Timings from EDID  Manage Timings

Patter Generator Status

Timing Pattern CEF BPC Status CRC (RGB/CrYCb/012)
1920 x 1080 @ 60Hz Color Bars RGB/Legacy RGB mode & oK B6OE BI3E 1AB3
1920 x 1080 @ 60Hz Color Bars RGB/Legacy RGB mode ~ 8 13 B69E B33E 1AB3
1920 x 1080 @ 60Hz Color Bars RGB/Legacy RGB mode ~ 8 oK B69E B33E 1AB3
1920 x 1080 @ 60Hz Color Bars RGB/Legacy RGB mode 8 oK B69E B33E 1AB3
| Stream 0 ~
CTA1920x 1080 @ 60Hz (VIC16) ~ ¥ 8bpc ® VEsa O CTA  Pattern Scrolling
M Color Bars v | [RGB
no options
Frame Rate |60,000Hz 3] Pixel Clock |148,500MHz 3
Horizontal Vertical Horizontal Vertical Horizontal Vertical
Active 1920 [T 1080 5| FrontPorch (88 % 4 = Start  [192 [% @1 5
Total |2200 % 125 |5 SyncWidth |44 = 5 2| syncpolaity [ (+) M
Blanking 280 a5 Back Porch [148 & 36 = Apply
[ stream 1
CTA 1920 x 1080 @ 60Hz (VIC 76) | Y [8bpe v ® visa O A
M Color Bars ~ |RGB
no options
Frame Rate |60,000Hz | Pixel Clock |148,500MHz =
Horizontal Vertical Horizontal Vertical Horizontal Vertical
Active [1920 [$ 1080 [¢] FrontPorch [88 S 4 = stat [192 [ a B
Total  [2200 % 125 [] Syncwidth (44 5 3| Syncpolaity [ (+) M+
Blanking 280 a5 BackPorch 148 E Apply
HPD Cable Information
[ Asserted

™ - RX -

Note: The actual number of streams sent will be negotiated between the source and the sink during link

training.

The video modes that can be used in MST streams are limited by the overall capabiliies of the
DisplayPort link and the connected DisplayPort Sink or Branch device.

AutcApply:

New settings are being validated when the user isscAgiply
Automatic validatiois applied whemuteApplyis checked.

When Select DSC Imageattern isbeing streamé andanincompatible
Horizontal anWertical Activéimings are setthe user is presented
with adialog:H-Activeand VAc t i ve d o n ®tdatea®dyolh
want to upload imageSeeSourcing DSC Compressed Patterns

ApplyAlt

Apply recent changes all streams.

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

MST

Enablemulti-streamtransportmode In 8b/10b link mode, select
between SST and MST transport modes. In 128b/132b link coding
mode, enable single stream output if checkbox is cleared

Number of sttams

Set number of steams via combox.

Force EDID preferred
timing after LT

UCD reads the EDID of the connected Sink and after next LT enat
Stream O the timing listed in 18 byte descriptor 1 in VESA block of
sink®s EDI D.

Use timings from EDID

UCD reads the EDID of the connected Sink and lists only timings t
are featured there.

Manage Timings:

Please see chaptdanage Timingkter in this manual

Total bitrate

Used link payload / Total link capability in Gbps

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

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

Filter
/ Color Depth  Quantization
Predefined A/ 4— Range
Timings —}CTA 5120 x 2160 @ 60Hz (VIC 126) || Y 8bpe v Ovisa @ CTa
Il white v-Strips v| [RGB
Pattern White strips width pixels Black strips width pixels
Options .

P ColorFormatand Sibsampling
Selected / ( Colorimetry
Pattern #2 SMPTE RP-133 v | |YCbCrd22 ~ | |ITU601

Scale
L Bitmap scaling
o, Select Image v | [RGB ~

Loaded .——'...esk‘top;Temp,a’De'FauIt—bitmap-pattern_SK_tl.png Scale Select...( Load patterrille

patternfile

Predefined Timings

The listincludes 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 the Manage Timings function the user can add timings
to the list and select which timings are shown in the selection.

Color Format, Subsampling and Color Depth
The table below lists the available color modes and related available color depths.

Selection Color Format Subsampling Available Color Depths
RGB: RGB 4:4:4 6, 8, 10, 12 and 16 bpc
YCbCr444: YCbCr 4:4:4 8, 10, 12 and 16 bpc
YCbCr422: YCbCr 4:2:2 8, 10, 12 and 16 bpc
YChCr420: YCbCr 4:2:0 8, 10, 12 and 16 bpc
Y-Only: Y 4:0:0 6,7,8,10, 12 14and 16 bpc
RAW: RAW N/A 6,7,8,10, 12 14and 16 bpc

Quantization Range
VESA: Patterns are sent with Full Rargor valueg0 to 255 with 8 bpc)
CTA: Patterns are sent with Limited Rarugdor valueg16 to 235 with 8 bpc)

Quantization range selection is enabled based on the type of pattern selected.

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 invirtual channel 0
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Filter
Filter timings by specific vendors and resolutions. Timings can be sorted by Vendor ID or width.
Form X
Timing Filtering

[ Enable
Filter by vendor

Ocm Oomr Ocovr
[ unigraf [ Other

Filter by resolution

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

Sort timings by: |VendorID v

bosy

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

Please refer to Link Pattern in description of Generator role Link tab earlier in this manual for sending
special binary patterns in the link instead of video.

Bitmap Scaling

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

Pattern Options

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

Pattern Scrolling

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

Pattern Scrolling

Enable Horizontally pixels

Vertically 10

Every frame

Enable: Enable or disable pattern scrolling

Horizontally X pixels: Horizontal step of the pattern movement in pixels
(valuesinrangel 2 7 a 0 o, o2YEbCr 4:2:2 even val)es
0 = no movement, positive values = pattern moves toige

Vertically Y pixels: Vertical step of the pattern movement in pixels
(even values in rangel27a 0 = 182for YCbCr 4:2:0 even vallles
0 = no movement, positive values = pattern moves up.

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

Note:

Please click Apply to enable changes or check Auto-Apply.
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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.

DSC Compressor x
File to compress
Source File: |C:/Temp/DSC/unigraf_default_image_16k.ppm | |
16384 x 8640, RGB 24bpp
Sink DSC capability registers (DPCD range 0x60 -> Dx6f, hex)
0f 2103 03 b 07 01 00 00 1f Oe 11 08 07 00 00 Update
Cempression Options
Color space Qutput resolutions:
YCbCr 4:2:2 ~ | | 2560 x 1600 # | Compression ratio: Bbpc -> Bbpp (2.7 to 1) ~
Color depth 2880:x 240 Hori I sli 45li
olor deptl 2230 x 228 orizontal slices: ices ~
3 ~ | | 2880x 480 Vertical slices: Custom =
_— : 2880 x 576 Cust rical sl .
esize mode ustom vertical slices size:
2880 x 1440
O Scale 3840 x 2160 ' 108 =
4096 x 2160
® Crop 5120 % 2160 YUV Color range
- 5120 x 2880
Scale and Crop ) Full ® CTA
7680 x 4320 !
10240 x 4320
DSC Version: 1.2 v x v
Line Buffer Depth: | 9 bits ~ Refresh Custom Open storage folder 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

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

Color Space: Color space of the output compressed file (RGB, YCbCr 4:4:4, 4.
4:2:0, Simple 4:2:2)
Color depth: Color space of the output compressed file (8, 10, 12, 16)

Output resolution:

Resolution of the output compressed file

Resize mode:

The way the DSC image is created from the Source file

Compression ratio:

Used compression ratio

Horizontal slices:

Nr. of slices horizontalljL to 24 Slices)

Vertical slices:

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

YUV Color range:

Selection of colorangebetween Full range (Ful) to 255 at 8 bpc)
and Limited Range (CT@) to 235 at 8 bpc)

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

Line Buffer Depth:

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

Open storage folder:

Open DSC temp folder defined in Tools > Options

StartCompression:
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The 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:
unigraf_default_image_16k.ppm>>
unigraf_default_image_16k _1920x1080_YUV422 FULL_bpc8_bpp6.dsc

To use the created DSC file in Pattern Generator, select pattern:

Stream 0
CTA 1920 x 1080 @ 60Hz (VIC 16) v| Y| |8bpc v VESA TA

Select DSC Image v | | YCbCrd22 v | |1TU601 v

..x1080_YUV422_BPY_bpc8_bpp112_2slicew_dsliceh_13lb_v12.dsc |® Select ...

Select DSC Imageand click S e | e da open file selection dialog.

When a DSC image s selected as the pattern, UCD Console will automatically enable the resolution
and the color mode matching the DSC image. If the connected Sink device declares support for DSC
in its DPCD, UCD Console enablesDSC.

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

Warning X

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

Above, Doyouwantt o up | o a ds miskadiggea?n°d wi | | b e Cootinue todgransmitt o
image? ° .

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

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

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

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

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

EAMST Number of streams [ Force EDID preferred timing after LT [] Use Timings from EDID | Manage Timings:
Stream 0 Stream 1
[c7 1920.x 1080 @ 60Hz (VIC 76) ] [ ¥ [8bpe ~ VESA (® CTA CTA 1920 x 1080 @ 60Hz (VIC 76) v||Y||8bpc v @ vesa O cm
T Select DSC Image v | | YCbCré22 v | ITUG01 v M ColorBars +| RGB v
. 1920x1080_YUVA22_BPY_bpcB_bpp112_2slicew_dsliceh_13Ibdsc | & —-
UNIGRAF
640 = 480 348 x 480 1440 x 480
S uagin
Frame Rate [60.000 12| Pixel Clock 148,56 2] | Adaptive-Syn iaso 720l B || asaris
) = 104 768 iam R 7EE o < —=
Active  [1920 [3] x [1080 [ Syncwidth |4 2 B 4 ] x5 &
g
Total x [1125 & Sync polarity & (+) i B ity M (+)  x H©)
Back Porch [148 2] x B FrontPorch (88 & ) e e L = [« B
St = Status: ok CRC (CryCh) 0XA6S3 Ox2BAS OXC4DE | o
DSC CRC {Eng. 012) 0xBS1F 0x800A 0xA42C
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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
[ | 2 Select an Mew Delete | Timing Editor
Name Description ] Description
£ CVT3840x 2160 @ 144Hz [RB3] Standard cm
@ CVT3840x 2160 @ 60Hz [RB1] D
Frame Rat
6 CVT3840x 2160 @ 60Hz [RB2] LA
Pixel Clock
£ CVT3840x 2160 @ 60Hz [RE3]
Horizontal Veritcal
B CTA 3840 2160 @ 60Hz (VIC 97) e = T .
£ CTA 3840 % 2160 @ 24Hz (VIC 92) Total 2400 2] x
£ CTA 3840 2160 @ 25Hz (VIC 34) Start 384 2 2
@ CTA 3840 x 2160 @ 30Hz (VIC 95) Sync width 8 s 10
Sync polarity + &+
B CTA 3840 % 2160 @ 50Hz (VIC 96) Yne potartty ) 5
Back Porch 29 2 .
£ CTA 3840 2160 @ 24Hz (VIC 103) = =
Front Porch 176 = 3

B CTA 3340 2160 @ 25Hz (VIC 104)

{7080 206

CTA 3840 x 2160 @ 30Hz (VIC 105) a
10 VSYNG
£ CTA 3840x 2160 @ 50Hz (VIC 106) 72

B CTA 3840 2160 @ 60Hz (VIC 107)

CESTES

£ CTA 3840 2160 @ 48Hz (VIC 114) ACTIVE VIDEO 2160

a~s0nm

£ CTA 3840 2160 @ 48Hz (VIC 116)

B CTA 3840 2160 @ 100Hz (VIC ...

£ CTA 3840 2160 @ 100Hz (VIC ...

Save Revert
6 CTA3840x 2160 @ 120Hz (VIC ... v

Customizing Timings List

The list of timings that are shown on the pull-down menu in Pattern Generator and Link tabs can be
limited by un-checking the checkbox in the left edge of Name column. The timings will remain in the
list and can be brought back to the pull-down menu, when needed.

Editing Timings

Video timing Name and Description are shown in the list. Lock icon 8 indicates that a timing is a
fixed timing which cannot be edited or deleted. Custom timings are indicated with a head icon 1

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

Save: Save changes in the selected custom timing.

Revert: Undo all changes

The dialog 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 Tab

Playback Tab is for running Playlist and scenario files. Playlists have scenarios which specify timing,

Generator Operation

video patterns, audio content, related metadata packets and duration for transmission.

[ 0P TX UCD Consale - UCD-500 [2312C600]: DisplayPort Source and Sink

Link Pattern Generator Audio Generator 0K Playback HOCP

Import

Commen | Meta i \dapt

PSR1.txt

Stop Skip
1otal memory: 111 /4864 184 Dytes.

13283328 bytes.

Video data size: 13271040 bytes

Packats data size: 12288 bytes.

Audio data size: 0 bytes.

Memary layout: OK

=

Total data size:

Panel

~| con

LPCU FEC  Sink DU lesting  Adaptive-Syne  CableInfo  EDID/Uisplayll  Panel Replay
Selected Sequence
PSR bet (Playlist) Select Editor

Tosls/Resources/playbackicontentiPanel Replaysealor_bars_Djpg

Verticsl Mise

Total 125 FrameRate, Hz: 60
Start 4 Color Depth, BPP: 8
Active 1080 Color RGBA44

Sync Width 44

Sync Width §

Audio
Source: -
Amount:

ased: - Amount of chanmcls: -

Bit depth:

Sampling:
Packets

Source: ..esources/playback\contentyanel Keplay\UW/vscpacket 0000 bin

Amount -

Status. Flaying 3

Term Functionality

Playliss (text files)specif the UCD device
Playlist and outpuprotocolfor transmissionlt lists

scenarioso betransmitted

Scenarig (text files)allow uses to select
Scenario video frames, metadata packets and audi

to betransmittedandther order.

Advanced Playlists

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

ALPM

Note:

Note that Playlists and Scenarios are protocol dependent.

Provided examples for HDMI and DisplayPortare somewhat different.
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Common Tab

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

Computer\HKEY_CURRENT_USERBOFTWARBUnigrahUCD Console\Playback
Computer\HKEY_CURRENT_USEBOFTWARBUnigraRUCD Console\MetadataScenario

Sample playlists are included in UCD Console. Select a sequence (a playlist or scenario) from the
Sample Content treeview and press Run (or double click it) to play.

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

Link  Pattern Generator ~ Playback  Audio Generator ~ HDCP  DPCD
Import
Common Metadata HDR10+ Test Adaptive-Sync

v Sample Content
 |Basic Video & Audio Example - DP.txt

Flip-flop with Audio
Flip-flop Silent
Philips 1920%1080p + 1kHz
Philips 3840x2160p + 1kHz

Frame Rate Example - DP.txt

DSC Example - DP.txt

HDR & Metadata Example - DP.txt

Grayscale - DP.txt

HDR10+ SSTM Example - DP.txt

Run

Status Log

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

Run Skip
Packets data size: U bytes.
Audio data size: 0 bytes
Memory layout: OK.
C:\Program Files\Unigraf\Unigraf UCD
Tools\Resources\playback\content\Basic\Image1.jpg: 8 bpc
C:\Program Files\Unigraf\Unigraf UCD
Tools\Resources\playback\content\Basic\Image2.jpg: 8 bpc
Image upload succeeded!
Loaded playback scenario
== Scenario started (60000 ms) #1/5 > Flip-flop Silent
== Scenario stopped (60000 ms) #1/5 > Flip-flop Silent
Playlist stopped.
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Selected Sequence

Generator Operation

Running scenario video and audio details and their sources are shown in the Selected Sequence

group panel.

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

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

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

selected.

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

The Selected Sequence group panel displays transmission parameters.

Selected Sequence
Source: Philips FHD.txt (Scenario)

Video

Select Editor

Source: ...Unigraf UCD Tools/Resources/playback\content\Basic\Philips.svg

Amount: -

Horizontal Vertical

Total 2200 Total 1125
Start 192 Start 41
Active 1920  Active 1080
Sync Width 44 Sync Width 5
Audio

Misc

Frame Rate, Hz: 60
Color Depth, BPP: 8

Color Encoding: RGB444
VRR Frame Rate, Hz: -

MVRR:

Source: ...f/Unigraf UCD Tools/Resources/playback\content\Basic\1kHz.wav

Amount: 1

Compressed: No Amount of channels: 2

Sampling: 44100 Bit depth: 16

Packets

Source: -

Amount:

Status: Playing 1

UCD5XX User ManualUCD Console 8.
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Scenario Editor

Press the Select button (shown above) to select a playlist scenario desired to use as a template for
creating a new scenario. Press the Editor button to launch the Scenario Editor. The the dialog
parameters will be generated from the scenario file shown under the panel Source label (Philips
FHD.txt as seen above) or default values if a playlist is selected.

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

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

Scenario Editer X
Video
Path: ...goldenGatel.jpg Select
4 files found

Align raw 10/12bit data to 16bit

[ Show frame numbers during playback

i CTA 3340 x 2160 @ 30Hz (VIC 95) ~ | [RGB | [10bpe ~
DSC: HCActive: | | HCBlank: ‘ ‘
Viotal | | vstart: | |
VActive: | | vsyne: | |
Frame rate; l:l
Packets
Path: ...frames_0000.bin Select
4 files found
Audio
Path: ... Select
O Compresse [ ] Little Endia (44100Hz ~ 2 channel: ~ |16 bits ~

Playing order

[31800,2:512;

General

[] Enable scrambler Loading color (R,G,B): | 52,127,150 HDCP: MNone

Cancel
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Metadata Tab

The Metadata tab is for creating scenarios with metadata.

DP TX UCD Consele - UCD-500 [2312C600]: DisplayPort Source and Sink

Link Pattern Generator Audio Generator SDP Playback HDCP D
Import

Common Metadata HDR10+ Test Adaptive-Sync

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

Generate... Delete

Select the Delete button to delete a scenario or the Generate button to launch the Custom Metadata
Scenario dialog (shown below).

Custom Metadata Scenario X
CTA 1920 x 1080 @ 60Hz (VIC 0) 60fps
RGB444 ~ | |8 bpe -

[] Custom Metadata

F-/temp_misc/Playlists/Panel Replay Test/DP/vscpacket 0003.bin Add..
Delete
[ Audio
441 2ch

Comment |---Hello

Content folder

F:/temp_misc/Playlists/Panel Replay Test

Please provide a list of metadata files, and click Play
Play Export Cancel

Current Pattern Generator timing details are shown at the top (CTA 1920 x 1080 @ 60Hz (/IC Q)
above). You can change the color mode (RGB444, YUV444, YUV422, YUV420) and color depth (8
bpc, 10 bpc, 12 bpc, 16 bpc) via the dropdown combo boxes.

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

Check the Audio checkbox and then the Browsea b ut t o nan audio fdedS&mpling, channels
and bits can be selected via the combo boxes.

The scenario Comment can be added in line edit box after the three dashes (---).
Use the Content folder Browse @ button to select save location.
You can press Play to run the scenario, Export to save it or Cancel to cancel.

Export will create a folder something like Metadatal920x1080@60-RGB444-8bpc in the Content
folder. In it you will find generated files frame.svg (displayed while running), the metadata files you
selected and a scenario.txt file. You may edit and rename these files.
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Generator Operation

HDR10+ Test Tab
Please refer to HDR10+ CTS User Manual for detailed description of the tab.
Adaptive -Sync Tab

Common Metadata HDR10+ Test Adaptive-Sync

Generate... Delete

Select Generate to generate custom Adaptive-Sync scenarios. Custom Scenario Generator window

will open.
Custom Scenario Generator X
CTA 1920 x 1080 @ 60Hz (VIC 0) 60fps
EDID [Not available]

RGEA444 v [8bpe

Adaptive-Sync

Transition Scenario duration

Min frame rate, fps |48 Step duration, sec  |1.00
Max frame rate, fps [20 Step duration, cycles |2
Transition type | Fixed frame rate Frame repetition |1

Duration in seconds
Adaptive-Sync block not found.

Video

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

<

<Spinners>

Available memory: 16911433728 bytes; 1274 frames
Content folder

:/Users/Tester/ AppData/Local/Unigraf/UCD Console\Playback Browse...
Sequence of 159 frames

Play Export Cancel

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

Content folder

X

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

Click Br o w ste select the folder.

<Spinners>

Available memory: 1879048192 bytes; 141 frames
Content folder

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

Sequence of 17 frames

Play Export Cancel

Adaptive-Sync settings

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

Generator Operation

the scenario is played at the minimum frame rate set in the first

field. In scenario duration, select how many times frame is repeated.

Adaptive-Sync

Transition
Max frame rate, fps 60 ]

Transition type Fixed frame rate a

Scenario duration
Step duration, sec 1,00

Step duration, cycles 2

4

Frame repetition 1

Duration in seconds

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

times frames are repeated.

Adaptive-Sync

Transition Scenario duration

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

Max frame rate, fps Step duration, cycles _

Transition type Min and max e Frame repetition 1 =
Duration in seconds

When gradual is selected, the fram

e rate is changed with each frame. For example, when min frame

rate is set at 20 and max is set at 60 and the scenario has 40 frames, frame rate would be incremented

by 1 with each frame.

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

Adaptive-Sync

Transition
Transition type Gradual ~
Video
Video
® Spinner | Fast ~ | Frames: 10 =

Scenario duration
Step duration, sec 1,00 =
Step duration, gydes |2 -

Frame repetition 1 o

<Spinners:

Available memory: 1879043192 bytes; 141 frames
Content folder

Ci/Users/Tester/Desktop

Sequence of 17 frames

Browse...

Play Export Cancel

The section at the bottom shows details of the output video. The default pattern is a spinner. You can
select the speed of the spinner video from the predefined options in the drop -down menu or you can
set a number of frames it takes for the spinner to rotate a full circle. You can also select a custom

video. The supported file types are

Available memory is shown in bytes
You can change
frames.
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Jpg, .png, .gif, .bmp, tiff, .ppm and .tif

and frames. Below, the folder selected for the sequence is shown.
folder by <c¢lickin Browsen
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You can export the scenario by clicking Export. When exporting, you are asked to select a location
for the export. The content folder will be automatically created in the chosen location. The folder
inlcudes the image files, packets and scenario parameters.

You can play the scenario by clickin Play. When the scenario starts playing, the scenario generator
window will close. You can now inspect the progress in the log in the palyback tab as shown below.

Stop
CiUSErs| [esteriUeskiop \VRRT -generated- rameluld.svyg: & Opc -

ChUserst Tester\Desktop! VRR\ -generated-\frame0010.5vg: 8 bpc
ChlUsers\ Tester\Desktop\VRR\-generated-\framel011.5vg: 8 bpc
Ch\Users!\ Tester\Desktop\VRR\-generated-\frame0012.5vg: 8 bpc
ChUsers\ Tester\Desktoph VRR\ -generated-\frame0013.5vg: 8 bpc
ChUsers\ Tester\Desktop' VRR\ -generated-\frame0014.5vg: 8 bpc
ChUsers Tester\Desktop! VRR\ -generated-\frame0013.5vg: 8 bpc
ChUsers! Tester\Desktoph VRR\ -generated-\frame0016.5vg: 8 bpc
Image upload succeeded!

Loaded packet(s)

Loaded playback scenario

== Scenano started (3600000 ms) #1/1 v

Audio Generator Tab

Audio generator allows the user to play LPCM audio generated internally or from files in WAV format.

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

UCD Console - UCD-500 [2312C600]: DisplayPort Source and Sink — (m] X

File Tools Window Help
DPRX DPTX  Eventlog Memory Layout  Terminal

Link Pattern Generator Playback Audio Generator HDCP EDID DPCD FEC Sink DUT Testing Adaptive-Sync Cable 4 P
Audio Status
Audio loaded: 2 channels @ 44100 Hz, 16 bits

Play Control

Source: -
Play Stop
Status: playing
Audio Content

© Generate Audio

Wavefarm: Sine ~  Bits/Sample: 16 v
Signal Frequency: 1000 <1 Amplitude(%): 60 v
Sample Rate (Hz): 44100 ~  Channels: 2 ~

O Load Audio from File
Path: -

Compressed Open WAV file...

HPD Cable Information

Asserted
L ™w — R —

B9 online

To load an audio file from your PC, select Load Audio from File, click the Op e n WA V bufton,| e o
browse and select the file and Open.

The Compressed checkbox indicates that the audio loaded from the selected file is compressed.
To play the selected audio content, click the Play button.
The content will be repeated until the Stop button is clicked.

Audio Status displays current audio content status.
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Audio Content

Generator Operation

Audio transmission can be internally generated or loaded from a *.wav file.

For *.wauv files, file parameters will be used. When generating audio internally, set the details of the

LPCM Audio signal:

Waveform

Selecion ofaudio waveform: Sine, Sawtoo8guare pr Incremental

Signal Frequency

Audio signal frequency in Hz

Sample Rate (Hz)

Audio sampling rate: 32000, 44100 (default), 48000, 88200, 96000
176400, 192000

Bits/Sample Sample bit depth: 1&0, 24.
Amplitude(%) Audi o amplitude: 10%, 20%, =,
Channels Audi o channel s: 1, 2, o, 7, 8.
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Generator Operation

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.

Note: Please note that HDCP 1.3 is not supported in 3.8 release.
m UCD Console - UCD-500 [2312C600]: DisplayPort Source and Sink — (m] X
File Tools Window Help
Memary Layout Event Log DPTX  Terminal
Link Pattern Generator Audio Generator EDID HDCP DPCD Playback FEC Sink DUT Testing Cable Info Adaptive-Sync
HDCP 2.3
Status Configuration
General Keys Control
— Active . © Production Enable Encryption
 m— Authenticated O Facsimile - T1-R1
| — Keys lcaded ~ Authenticate
() Facsimile - T1-R2
— Kinlslored ) None Use stored Km
SST Mode: Type N/A -
By stream Configuration type By stream
- Enable for Type Value
[ stream 0 Type 0 © Allstreams () By stream b .
[ Stream 1 Type Unknown [ stream 0 © Type0 O Type
[ Stream 2 Type Unknown Type Value (SST/AIl streams) [ stream 1 O Type 0 O Type 1
[ Stream 2 Type Unknown ) Stream 2 O Type0 O Type
© Type 0 O Type1 -
= b [ stream 3 O Type 0 O Type 1
HPD Cable Information
[0 Asserted T o {8
B online

Status General
The status fields indicate the HDCP status of the UCD device.

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

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

Keys loaded HDCP keys are loaded to the UCD unit.

Km is stored: Master Key (Km) is stored

SST Mode Type Type when in SST mode and in Link mode 8b/10b

Status By stream
Stream status shows HDCP status on each stream.

Configuration Control

Enable encryption  Check to enable the encryption of the stream between UCD and the

downstream sink.
Perform the HDCP initiation handshake between the UCD and the sin

Authenticate

Use stored Km: Use stored Master key (Km)

Configuration type
Select to configure HDCP for All streams at once or By stream.
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By stream
Select and configure streams.

Type Value (All stream s)
Select Type 0 or Type 1. Type 1 ensures that content encryption is done with HDCP version 2.2 or
higher.

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

The EDID/DisplayID Tab provides tools for accessing the EDID'DisplayID data of the connected sink
device.

There are three basic functions:

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

EDID/DisplayID Files
With L o a dand Save As rm a file can be read into the editor or written to a file from the PC.
I oF 1 UCD Console - UCD-500 [2312C600]): DisplayPort Source and Sink - [m] >

Link Pattern Generator Playback Audio Generator HDCP DPCD FEC Sink DUT Testing Cableinfo  Adaptive-Sync  SDP EDID/DisplaylD

EDID  DisplaylD

Add ltem |® Remove ltem  Filter Read mode: (®) 12CRead () SBM Read | Wirtual Sink #1 [] show Read Only [#] Recurse
Name ~ Editor  Text EDID
~ VESA Name Value 2
> Vendor & Product ID
EDID Structure Version and Revision Mumbers 0 Header
> Basic Display Parameters / Features 1 Bxtansion Bock Count N
Color Characteristics
> Established Timings | 2 Checksum
> Established Timings I ID Manufacturer Name .
> Manufacturer's Timings 3 @
Standard Timings: Identification 4 D Product Code 0x4036
> Preferred Timing Block :
18 byte descriptor 2 5 D Serial Number 3900643
18 byte descriptor 3 E
ype ’
18 byte descriptor 4 6 Week & Year of Manufactured
v CTA Week of Manufactured
7 52
Info
> Data block collection v| g Yearof Manufacture 2014
Features  CTAW3 q_ Version 1 v
Name Value = 00 01 02 03 04 05 06 07 08 09 OA OB OC 0D OE OF =
1 |Max Resolution e 000000 (@0)(E) EBEE EEEDEE
B P T—— o 000010 @EDREEEEEBDREEDE
000020 [E)EIEIEDEDEDTDEDEDEIVED(DEDEDEI (D
3 10K Max Frame Rate 50 Hz - E
4 BK Max Frame Rate 60 Hz 000040 (353D
5 4K Max Frame Rate 60 Hz 000050 (30)ZD(EE)
000060 =
6 2K Max Frame Rate 60 Hz GETETD
7  HOR Static Enable 000080 02 03 1

000030 1f c0 &3
000080 00 00 OC
9 HORT Jrabled 0000BO 00 00 00
Yolby Visio jsabled 0000c0 00 00
0000D0 00 00 0

[ ¥ Main Features =] Editor Mode  [] HEX Edit Mode T

Download from Sink  Upload to Sink Save As... Load...
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DP TX UCD Consale - UCD-500 [2312C600]: DisplayPort Source and Sink

Link Pattern Generator Playback Audio Generator

EDID DisplaylD

DisplaylD Read: ¢

Add Item |* Remove ltem  Filter

Name
~ Section
v Data Block

Product Identification Data Block
Display Parameters Data Block
Display Interface Features Data Block
Type VIl Timing - Detailed Timing Data Block
Type X Timing - Formula-based Data Block
Adaptive-Sync Data Block
CTA DisplaylD Data Block

Features

Name Value

W Main Features

Download from Sink | Upload to Sink

DPCD FEC Sink DUT Testing

isabled (O Try DisplaylD, else EDID O Read both DisplaylD and EDID

Editor  Text DisplaylD
Name
Block Revision

Manufacturer/Vendor ID Field
Serial Number Field

Size of Product ID String
Product Name String

Product ID Code LSB

Product ID Code MSB

g Tree

00 01 02 03 04 05

000000 (20) a4 02
000010 (39)(@H
000020 (08)(@D)
000030 (dE)(EF)
000040 (IH@ET
000050 (@0)(@D)

Read mode: @) 12C Read

Number of Payload Bytes in BLOCK

05 3 2 0 )

DNEOREOEDD®
w0s @EDHEODEHDDHODE®

CableInfo  Adaptive-Sync  SDP

Ox00COA4

3817093888

UCD-500

0x36

Ox40

Week of Year Manufactured

EDID/DisplaylD

_) SBM Read | Virtual Sink #1

Value

06 07 08 0% OA 0B OC OD OE OF

0@ EE D E)E

OREHEEHEE
@
D@

000070 CU.@:JEC'D.G(EJD-@E]

000080 (00)(e7

000050 (@9EDEIEEDED
000ca0 (@D BEEEEEIET

| Editor Mode  [] HEX Edit Mode

Generator Operation

(] Show Read Only (] Recurse

Apply

Save As... Load...

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

from the sink unless the sink supports DisplayID protocol.

The contents of the device EDID/DisplayIDfile are not modified, or their integrity checked during load

and save operations.

Note:

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

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

tree form.

EDID/DisplaylD Editor

Please see the description of the EDID editor in ChapterEDID/DisplayID Editorlater in this document.
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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.

Generator Operation

DP RX DPTX

UCD Console - UCD-500 [2150C473]: DisplayPort Source and Sink - [m] X

File Took Window Help

Event Log

Link Pattern Generator

Address: 0x Number of Bytes: Ox

Audio Generator HDCP EDID DPCD FEC Sink DUT Testing

Load Save Report

000000

000010 00
000020 07
000030 2d
000040 00
000050 00
000060 Of
Q00070 0O
Q00080 00
000090 bE

o1
1=
00
03
18
Qo
Qo

oo
oo
01

8 a4 l= ca 47 9b 9f £9 5a 5b 93 31 8d

~ || Receiver Capability
MAX_LANE_COUNT [RO]

01 00 03 80 00 00 06 00 00 00 84 00 0x00002 := OxEd
MAKX_LANE_COUNT = 4
ENHANCED_FRAME_CAP = 1

00 00 00 00 00 00 00 00 00 00 00 00 TPS3_SUPPORTED = 1
POST_LT_ADJ_REQ_SUPPORTED = 1

04 05 06 07 08 09 OA 0B OC 0D OE OF

00 00 00 00 00 00 00 00 00 00 00 00

00 00 00 Q0 00 00 00 00 00 00 00 OO
00 00 00 Q0 00 00 00 00 00 00 00 OO
eb 07 01 00 00 1f Oe 11 02 07 00 QO
00 00 CO CO 00 00 00 00 00 00 00 Q0
00 00 CO CO 00 00 00 00 00 00 00 Q0
00 0O CO CO 00 00 00 00 00 00 00 00 -

Set Reference

Address: 0x Number of Bytes: Ox

Refresh | Write Changes

00 01 02 03 04 05 06 07 08 09 OR OB OC 0D OE OF

LANE2_3 STATUS [RO]

000200 41 00 77 [77) 0d 03 00 00 00 00 00 00 00 00 00 OO 0x00203 := OxTT

000210 00 80 00 50 00 50 00 30 00 00 G0 00 00 00 00 00 LANEZ_CR_DONE = 1
LANE2_CHANNEL_EQ_DONE = 1

000220 00 00 00 00 00 00 00 00 G0 00 00 00 00 00 00 00 LANE2_SYMBOL_LOCKED = 1

000230 00 00 00 00 00 00 00 00 G0 00 00 00 00 00 00 00 LANE3_CR_DONE = 1
LANE3_CHANNEL_EQ_DONE = 1

000240 Se bé 3= b3 b3 la 20 00 00 00 00 00 00 00 00 00 LANE3_SYMBOL_LOCKED = 1

000250 ©0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

000260 ©0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

000270 ©0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

000280 ©4 00 80 00 00 00 00 00 00 00 00 00 00 00 00 00

000290 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 o

| | Link/Sink Device Status

Set Reference

HPD
0 Asserted

B online

Refresh | Write Changes

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

Save:

Select DPCD content to anaryDPCCDatafile (*.DPD).

Load:

Select previously savedniaryDPCCDatafile (*.DPD).

Report:

Save parsed content of selected DPCD register ranges as HTML file

Refresh:

Reread the data from the DPCD registers to the window in question

Write Changes Write the portion of data shown in the window in question to the DPCD regi:

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.
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SDP Tab

SDP CRC16 signature generation is an optional feature in the standard. A 128b/132b DP-capable DP
Source device that supports SDP CRC16 shall generate an SDP CRC16 signature and placeit in the
SDP.

DP TX UCD Console - UCD-500 [2312C600]: DisplayPort Source and Sink

Link Pattern Generator ~ Audio Generator ~ SDP Playback

CRC 16 (128b/132b) [ ] Split SDP
SDP CRC16 Error Generator
Streams

Status:  Injected Injected No error No error

Streams: 0 1 (]2 (13

SDP Type: 0x [ ] Ignore Type

Audio_TimeStamp

Generate

The CRC 16 (128b/132b) checkbox enables SDP CRC16.

The SDP CRC16 Error Generator groupbox is for selecting streams and type for injection.
The SDP Type edit control determines the type of SDP that gets the signature.

The IgnoreType checkbox is for any type.

Selecting Generate will inject the signature into the next SDP of the selected type.

The Split SDP checkbox allows SDP to be split into non-contiguous data packets.
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FEC Tab

Generator Operation

Forward Error Correction (FEC) can be enabled if connected sink supports it. For debugging
purposes, error injection to main link is possible. There is an error type for each standard sink DPCD

error counter.

Enable FEC UCD will verify if connected sink supports FEC and begins the
handshake for enabling FEIhly available with 8b/10b link coding.
Disable FEC UCD will start the FEC disable handsh@kéy available with 8b/10b

link coding.

Prefer FEC Enabled

UCD Console - UCD-500 [2318C573]: DisplayPort Source

File TJools Window Help
Eventlog DPTX  DPRX

Link  Pattern Generator  Audio Generator

[ FEC Enabled " Prefer FEC Enabled

Ermor Generator

HDCP

Enable FEC  Disable FEC

If selected, and the connected sink supports FEC, UCD will start tf
FEC Enable Sequence after a successful conne@intyravailable with
8b/10b link coding.

and Sink - a Bs

EDID  FEC  SinkDUTTesting DPCD

FEC Status Log

Current link is 8b/10b
Sink FEC Status: Decode Enable Detected

Number of errors to generate for Lanes: |0 =0 =l = [0 3
Generste ermors of type: Corrected parity 1 eror
Delay between steps (in microseconds):  [100  |&
Apply
Sink Error Counters (DPCD)
Lane#0  Lone#1 lane#2  Lane#3  Sum
incorrected block errors 0 0 0 0
d block ermors 0 ] 0 0
0 ] 0 0
0 ] 0 0
0 ] 0 0

(] Enable aggregated errors

Debug FEC Sequencing

Send FEC Enable Sequence

Sink FEC Status: Decode Enable Detected

[ Asserted

W online

Update

Clear Counters

Send FEC Disable Sequence

ClearLog

Error Generator 8b/10b Link Coding
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

1 symbol error witHl error bit together

Corrected parity 1 error

1 parity byteerror with1 error bit together

Note:

FEC must be enabled and running before errors can be added.

Link training will reset sink FEC error counters.
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Error Generator 128b/132b Link Coding

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 errors 2 symbol errors with error bits together

Correctedblock 2 errors 1 symbolerrors with 2 error bits together

Each lane can have its individual error amount. Errors can be injected to even and odd decoders by
using Lane #0 and Lane #1 counters when link is configured to one lane.

Apply Start error injection
Enable aggregated errors Enables FPGA logic that can calculate FEC errors sum across al
active lanes.
Update Read sink DPCD FEC error counter registers
Clear counters Clear sink DPCD FEC error counter registers
DPTX PHY Logical Sublayer DPRX PHY Logical Sublayer
»| FEC Encoding PreCoding > gfﬁgﬁ;n > gfe?l%\é?:wsf FEecoding |—}p
Note: When using 128b/132b link coding the errors are inserted to Pre-coded RS block right after PHY

Sync symbol (Pls seethe illustration above). Because of this, on the RX side the number of bit errors
will differ from the errors that are inserted on TX side, since pre-coding removal is XOR of the
previous bit with the current bit.
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PanelReplay Tab

Link  Pattern Generator  Audio Generator ~ SDP  Playback ~ HDCP  DPCD  FEC  Sink DUT Testing  Adaptive-Sync  Cableinfo  EDID/DisplaylD  Panel Replay  ALPM

Current Pattern Capabilities Configuration
Ponel Reploy Supported Mode: [ ey
PSRAPSR2 support. psr2

v PP 2 Early transport [2] Enable CRC check 1 Main-link remains ON during PSR1/PSR2
Full fi e CRC: Supported
. Update: s [ HPD_IRA ¢ [ HPD_IRQ on RFB storage error ] Self refresh rate unlock
. Updute CRE  Supps [ 1P Ra & [ HDP_IRQ) on o [ 5U extended ¥ granlarity

Supp [ Frame Capture [ 5U: Region scan line capture

attern docs ot support earty transpart —
or selective update CRC, please seiect another one) e
Region 1 Region 2
Command
Disable
Inact = - =
X coordinate 0 Z]  Xcoordinate 300 z
Active mode
Full-screen update
Selective update ¥ coordinate 0 2| Vcoordinate 300 B
nd Status:
width 100 2] widh 100 T
Erro
Height 100 2] height 100 =

Clear

Current Pattern Capabilites

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

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

Disable Disable Panel Repl

Inactive mode Set mode to inactive.

Active mode Set mode to active.

Fultscreen update TransmitFultscreenupdate

Selective update Transmitselective updatéshown in Command StatasdHistory).
Status

Status panel reflects the Command Status, Status and Error.

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

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

Error will show No error, Incorrect command or an error message.
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History
History panel displays results from applying commands in the command panel (see above).

Configuration
Configuration panel allows users to configure Panel Replaybehavior.

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

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

HPD_IRQ on uncorrectable VSC SDP error
Enable CRC check

HPD_IRQ on RFB storage error

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

SU extended Y granularity

Frame Capture

SU:Region scan linecapture

=4 =4 -8 -8_-8_-5_9_48_9_2°_-°

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

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

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

Apply button is used to set the Configuration panel state.
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ALPMTab

Generator Operation

UCD Console - UCD-500 [2312C600]: DisplayPort Source and Sink

File Tools Window Help
Terminal Memory Layout

Link Pattern Generator

Link Status

0 ACTIVE
[ ALW SLEEP
[ FW_SLEEP

0 FwW_STANDBY

Power-off entering
(® ML_PHY_SLEEP

Additional sequences

DP TX Event Log

Playback  Audio Generator HDCP DPCD FEC Sink DUT Testing EDID/DisplaylD ALPM

Link Control Errors
Enable ALPM [ AUX_PHY_WAKE_ACK not received
@® Power-on
O Power-off

- . .
' Automatic Power-off during each vertical blanking Click to clear

Power-off exiting
ML_PHY__STANDBY

® AUX-less O AUX-wake

{LFPS_Cycle, ns [ Check AUX_PHY_WAKE_ACK
PHY hold pattern length, symbols _ -

LEPS. Cycle Count AUX_PHY_WAKE retres

tSilence, ns 120 ns o
ML_PHY_LOCK_1 time, us O st O TPs2 O TPS3 @® TPS4
ML_PHY LOCK 2 time, us TPS2 () TPS3 (e TPS4

Default

Link Status panel shows current ALPM status.

Link Control panel is for enabling ALPM and for setting ALPM state. Note that ALPM is only available

in 8b/10b SST mode.

Power-off entering offers two modes via radio buttons ML_PHY_SLEEPand ML_PHY_STANDBY
Additional sequences and PHY hold pattern length, symbols can be set via the combo boxes.

Power-off exiting offers two methods via the AUX-less and AUX_wake radio buttons. Parameters for
each can be set via the widgets in the respective groups.

If the AUX_wake method is selected and AUX_PHY_WAKE_ACKs checked and the sink does not
respond with AUX_PHY_WAKE_ACKthe Errors group AUX_PHY_WAKE_ACHot received indicator

will be lit.

ML_PHY_LOCK_1 and ML_PHY_LOCK_2times may be set along with their patterns: TPS12 TPS4.
ML_PHY_LOCK_2is availableif TPS1 is selected for ML_PHY_LOCK 1.
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Generator Operation

Sink DUT Testing Tab

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

DP TX UCD Console

Al tests

DP 2.1 LLCTS
DP 14 LLCTS
HDCP 2.3 CTS 2C
HDCP 2.3 CTS 3C

UCD-500 [2312C600]: DisplayPor

ource and Sink - o
Link  Pattern Generator  Playback  Audio Generator ~ HDCP ~ DPCD  FEC  SinkDUT Testing  Adaptive-Sync  PanelReplay  Cablelnfo  SDP  EDID/DisplaylD  ALPM
Name Pass Fail Skip Runs  Laststatus *
v [JpP21LLCTS 0 0 0 0
0 0 0 0
0 0 0
o 0 0
0 0 0
0 0 0
[} ] 0
[} 0 0
[ 0 0
[ 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 [
0 0 0
0 0 0
[ [ 0 0
[153 0 0 0 4

Select ~

HPD

) Asserted

Configure Import Export Save Report  Clear Selected | Clear All

Cable Information

™ - RX: -

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

Run/Run
Checked:

Select to start selected/checked tests. Once tests are runnirRuin€hecked
button is relabeledbortto stop the test sequence if desired.

Select:

Includes three sets of optionSelect All, Clear All, Invert fdlt changing the tests
current selectionsSave(checked items)Load(and check relevant itemdRemove
(named tests list) for handling named templabegort(check all items contained ir
file) andExport(save all checked items to file) for loading and savingdised
templates. Do not confudmport and Expomvith those below: These are for settin
and saving tests to run.

Configure:

Opens a test parameters dialog for the selected test set. Make sure a test catey
other thanAlltests is selected. Refer fitest Parameterselow for details.

Import:

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

Export:

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

Stop on Failure

Stops execution of tests if one fails.

Repeats:

Number of times to repeat the selected test sequence.

Delay time:

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

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

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

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

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

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

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

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

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

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

Presets

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

| Presets ‘I OK Cancel

Save... |
Load »

Remaove r

Import...

Export...
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AdaptiveSyncTab

Adaptive-Sync feature is available for Stream 0.

UCD Console - UCD-500 [2312C800]: DisplayPort Source and Sink - m} X

File Tools Window Help
DPRX DPTX  Eventlog

Link Pattern Generator Playback Audio Generator HDCP EDID DPCD FEC Sink DUT Testing Cable Info Adaptive-Sync
Status

Enablec: D Error: No error

Settings
Auto-enable if supported by sink

Fixed Average VTotal M

Target refresh rate, Hz: 1125.000 lines

[ Divide by 1.001

Increase, lines: 100 1481 ms

Decrease, lines: 100 - | 1481 ms

Refresh Apply

Auto enabled if supported by Sink:  The feature is enabled based on connected Sink stat.

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

Adaptive Total, constant refresh rate Added blank lines

Adaptive Total, Square pattern: Added blank lines, min; Added blank lines, max; Perio
frames.
Adaptive Votal, Zigzag pattern: Added blank lines, min; Added blank lines, max; Incre
lines; Decrease, lines.
Fixed Average VTotal: Target refresh rate, Hz; Increase, lines; Decrease, line
Note: Please note that in case Auto enabled if supported by Sink is selected and the connected Sink device

supports Adaptive-Sync, but the selected mode is Disabled, then Adaptive-Sync is enabled in mode
“Adaptive Total, constant refreshrate® wi t h 0 ( zmrklines) Coatrdldialal wib be updated
to indicate the status.
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Cable Info Tab

Cable properties for DP TX and USB-C TX are shown below.

Some information may not be available for older front ends.

DPTX / DPRX Cable Info

UHBR Capabilities DPUHBR capabilities of the connected cable
UHBR 13.5 Capable: DPUHBR 13.5 capable.
Cable Type Type of the cable.

USB-C Cable Info
Displays the information received from cable in response to Discover Identtyc o mmand sent t o S

Cable Information
For DP connection, Cable information panel shows if the connected cables are D80 / DP40 capable.

Cable Information

RX: DP80

Note: For USC-C, Cable info can only be read when in Down Facing Portrole.
Select Refresh after changing roles
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