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Trademarks

Unigraf, UCD, UCD-400, UCD-300 and TSI are trademarks of Unigraf Oy.

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

Windows® 10, Windows® 8, Windows® 7 and Windows® XP are trademarks of
Microsoft Corporation.

All other trademarks are properties of their respective owners.

Limited Warranty

Unigraf warrants its hardware products to be free from defects in workmanship and materials,
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If the product proves defective within the warranty period, Unigraf will provide repair or
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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
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CE Mark

UCD-400 products meet the essential health and safety requirements, is in conformity with and
the CE marking has been applied according to the relevant EU Directives using the relevant
section of the corresponding standards and other normative documents.
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1. ABOUT THIS MANUAL

Purpose

This guide is User Manual of UCD-400, USB-connected video interface test unit for use
with a PC with Windows® 10 Windows® 8 or Windows® 7 operating system.

The purpose of this guide is to

° Provide an overview of the product and its features.

o Provide instructions for the user on how to install the software and the drivers.
. Provide instructions for the user on how to update the FW of the unit.

. Introduce the HW features of the UCD-400 units.

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

Product and Driver Version

This manual explains features found in UCD Console Software Package 1.7. Please consult
Unigraf for differences or upgrades of previous versions.

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

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
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2. INTRODUCTION

Product Description

UCD-400 is a high speed, USB 3.0 connected video interface test unit. UCD Console is the
common graphical user interface (GUI) for Unigraf’s UCD-400 and UCD-300 family units.
The outlook and details of UCD Console will be different depending on the capabilities of
the connected unit reflecting the features enabled.

UCD-400 units feature a high-level Software Development Kit (SDK) for use in automated
testing. It is called Test Software Interface (TSI). 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

. High resolution video and audio capture up to 8K 30 Hz, 4K / UHD 120 Hz
. Supports HBR3 feature of DP 1.4

. Compatible with HDCP versions 1.3 and 2.2

. 2 GB on-board high-speed video buffer

e  High speed USB 3.0 host PC interface

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

Functional Description

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

Please find below logical diagram of UCD-400 unit

DP14 | DP In/ Out
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UCD-400
The image below indicates the connections in UCD-400 unit and their description.
—
Power in
® g, ) (%) g %)
<X <X
(”, ‘”’ Ethernet
RS AR 4 =
Power Programmer
Oon/off
Development Kit with DisplayPort™ 1.4 HBR3 Support
IUSB TDPin l DP out
Name Description
DPin DisplayPort™ 1.4 compliant input from the upstream Source
DP out DisplayPort™ 1.4 compliant output to the downstream Sink
Power in +12 Vdc Power Supply Input
Power On/Off Rocker power switch
USB USB 3.0 connection to the host PC
Programmer USB interface for configuring the UCD-400 device FW
Ethernet Ethernet interface for updating the UCD-400 device FW
Note Capturing and sourcing high resolution video modes, especially 4K video modes
and the 120 Hz frame rate set stringent requirements on the video cables and
connectors.
Warning In order to avoid damage to the unit and the PC, please always attach the power

cord (Power In) to the unit first, and after that connect the USB cable to your PC.

USB Type-C Interface

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

The UCD-400 product shipment contains:

The UCD-400 unit

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

Micro-USB type B compatible cable for FW programming

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

Installation Package

The UCD-400 software installation package can be obtained from Unigraf download page
at https://www.unigraf.fi/support/download-links. Please log in with the following
credentials before attempting to access the download page:

Username: unigraf

Password: ruukintie

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

Windows drivers (installed during set up)

UCD Console software GUI (installed during set up)
License Manager (installed during set up)

TSI SDK

e  User Manuals including this document.

In some cases, you will need to update also the firmware of the unit. If in doubt, please
contact Unigraf.

Note: The software should be installed before connecting the UCD-400 unit in your PC.

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

Software Installation

| 4 Start the installation by running Unigraf Software Bundle Setup.exe

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

| 2 Click Next to continue. In the next dialogs, you will be able to define the software
components installed.

The next two dialogs will allow you to define the installation folder in your PC and the
Start Menu folder used.

> When you are ready with the selections, click Install to start the installation.
> Click Finish to exit the installation dialog.


https://www.unigraf.fi/support/download-links
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3. LICENSE MANAGER

Licensing

The features of UCD Console GUI are divided into groups based on the target use of the
device. Some basic features can be used without licenses. Advanced feature groups have
their dedicated licenses that open the related part of the GUI or enable the related control.

Unigraf licenses are provided as strings of characters, License Keys. Each License Key

enables a dedicated function in one device. Each device has its dedicated Seed Number.
Each License Key is tied to one Seed Number. License Keys can be freely used in any

number of PCs

License keys are managed with Unigraf License Manager. By default, shortcut to Unigraf
License Manager can be found in Start Menu under: All programs/Unigraf/UCD-400.

Please click Yes in the first dialog. License Manager can be run only with Administrator
rights.

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. If no suitable
device families are detected, License Manager will exit. Please first select one of the
available device families by clicking one of the device family selector buttons.

o Unigraf - License Manager E@

Please, Select device family

UCD Devices

www.unigraf. fi About version 1.0 [R1

In the list of Attached Devices please select the device in question. You can find the serial
number and the seed number of your device in a sticker attached to the bottom of your
device.

o Unigraf - License Manager (= \ = @
| s

License management for UCD-1, UCD-2, UCD-30x Devices
Attached Devices:

UCD-323 [7037AD960000005C]
SW Emulated device [EMU001]

Select a device to edit icenses ...

| Biremesn

The Back button will bring you back to the device family selection screen. The Refresh
button will re-scan the system for installed hardware.
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Managing Licenses

0 Unigraf - License Manager EI@
| Back
License management for UCD-1, UCD-2, UCD-3xx Devices
Attached Devices: Enter new license for device with seed number 7037ad960000008c:
(UCD-323 [7037ADS50000008C] |
SW Emulated device [EMUOO1]
Installed licenses:
License Key
TSI Advanced Test Software Set  8WFQ- "SC-POVD
TSI Basic Test Software Set VPG SW-T128
UCD Pro for HDMI Sink KVZR-Y H-Q154
UCD Pro for DP Sink KMRTL T4722¢
UCD Pro for HOMI Source KKLC-A HF549Q
UCD Pro for DP Source SITAN VT9-YZA9
HDCP 2.2 Support TZHU-1 CPX-DLQH

Refresh £y Import .. Export Remove Selected

Seed Number

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

The Seed Number link in the dialog will allow you to copy & paste the Seed Number of the
selected device for e.g. ordering Licenses.

Adding New License Keys

To add a new license key for a device, please enter the characters from the license sticker to
the boxes provided. The License Manager will automatically move the caret across the edit
boxes as you type. If you have the key in text format, copy it and paste to the leftmost box.

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

Please note that to avoid confusion, some letters will never appear in a license key because
they resemble numbers: For example, capital 'G' and number '6' are very similar when
printed with small font. When in doubt, use numbers.

Also, please notice, that characters that can't 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 currently installed licenses for the currently selected
device. The list shows the actual license key, and what that key unlocks.

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

Export will allow you to save all installed licenses for the currently selected device into an
INI file for backup and distribution to other PCs. Please notice that licenses from multiple
devices can be exported into the same INI file.

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

10.
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4. FIRMWARE UPDATE PROCEDURE
FW Update Tool

The firmware (FW) of UCD-400 is programmed with a separate tool called

Quartus Prime (includes Nios 11 EDS). The tool can be downloaded from Intel® FPGA
website:

http://dl.altera.com/?edition=lite

On the download page, please un-check Select All check-box and then check Quartus

Prime (includes Nios Il EDS) check-box. Then click on Download Selected Files button
to start the download.

1
Combined Files Individual Files Additional Software

Download and install instructions: More
Read Intel FPGA Software v16.1 Installation FAQ

Quick Start Guide

Mselect All O

M Quartus Prime Lite Edition (Free)

[vlQuartus Prime (includes Nios Il EDS) Mg AIRE

Size: 1.7 GB MDS5: CA6C7 7E

[IModelsim-Intel FPGA Edition (includes Starter E
Size: 1.1 GB MD5: 81EAE2F2D55ABECDAF1265F

[ IDevices
You must install device support for at least one device family to use the Quartus Prime software
[‘1Arria Il device support

Size: 409.6 MB MD5:

[Icyclone IV device support

Size: 466 B MD5:

[‘ICyclone V device support

Size: >B MD5: 8386 D
[CIMAX 11, MAX V device support
Size: 11.4 MB MD5: AFCBFFO69FBAG3

Download Selected Files

Note: You need to be registered for the download.

Please download and install the tool in your PC.

11.


http://dl.altera.com/?edition=lite

U N I G R A FVirhe. Maarita Aloitus-vélilehdessé Heading 1, jota haluat k&yttaa tdhan kirjoitettavaan
tekstiin.

Connect to the UCD-400 Unit

>
>

Power on your UCD-400.

Connect UCD-400 with a USB cable to your PC through Programmer connector.
(PIs refer to page 7)

The programming interface is the Ethernet connector in the UCD-400 unit. Your PC can be
connected to the UCD-400 unit either through a network HUB or directly.

In case of direct connection, you need to configure your PC to be an Ethernet network host
by enabling WIFI network share (The WIFI network itself will not be used for
programming).

Please follow either of the two procedures below.

Connecting Through Ethernet Network

>

Connect UCD-400 though Ethernet connector to the same network HUB where your
programming PC is connected.

Connecting with Direct Ethernet Cable

>

>
>
>

v

Connect UCD-400 directly to your PC though Ethernet connector;
Enable WIFI Internet access of your PC.
From Laptop Wireless Network Connection Status > Properties and

Wireless Network Connection Properties > Sharing Tab

:;. Wireless Network Connection Properties @

Networking | Sharing

Intemet Connection Sharing

7] iAllow other networic users to connect through this

e_;. j@ & w0 Network and Internet » Network Conn computers Intemet connection

[e Edt Yiew Tools Advipced Help Home networking connection

vl Local Area Connection - |
- Lecal Ares Connection »
‘.‘."-' . i .‘"_lf | Allgw other network users to control or disable the
= Itel(R) Ethemet tion 121 w A shared Intemet connection
= Wireess Netweek Connection =
‘.-" tibyang ‘,-" Using ICS (Intemet Connection Sharing) Settings
o i o s Wik T2 | 3 [ Setings... |

l:. Bluetooth Network Connection 3

[ coca |

Select Allow other network users to connect through this computer’s Internet
connection

In Home networking connection combo-box select Local Area Connection

Click OK to close the window.

Note

The network sharing is shown above for Windows 7. Similar controls can be found
for other Windows versions and other operating systems.

12.
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Programming the FW

>
>

Run Nios 11 16.1 Command Shell application

Select FW update folder location. For example:
cd /cygdrive/c/Program\ Files\ \(x86\)/Unigraf/TS1/UCD-400/F

rmware/
Run the boot loader that initiates the HTML programming interface.
source run.sh

Upon command completion, the assigned IP address for UCD-400 device is highlighted
in the picture below.

Select /cygdrive/d/example/A10_DPTRX/A10_DPTRX_F1.0.0_NL0.0 (BN

> source run.sh
Searc hing For S0F file:

in .
alB_fpga_bup.sof

us Prime Programmer
no_banner —mode=jtag —o p;alB_| fpga bup.sof
€2130457: Using prug}-amnlng cable “USB-BlasterII [USB-11"
(213&111) qug programning file alB_fpga_bup.sof with checksum Bx3BE7799E for device 1Bax115:s3f45e2sge3@i
Started Programmer operation at Fri Mar 83 19: 57 20817
(29816)' Conf iguring device index 1
€289017>: Device 1 contains JIAG ID code BxB2EB6BDD
€289@8@7>: Configuration succeeded —— 1 device<s? configured
(2P9011>: Successfully performed operation{s)
(2P9061>: Ended Programmer operation at Fri Mar B3 19:59:12 2617
Info: Quartus Prime Programmer was successful B errors. B warnings
Peak virtual memory: 1428 megabyte
Processing ended: Fri Mar 83 19: 5‘3‘ 12 2817
Elapsed time: B88:80:2%
Total CPU time fon all processors}: BA:B@:13
Using cable "USB-BlasterIl [USB-11", device 1. instance BxPB
Pausing target processo
Initializing CPU cache {if present)

B.6s (685.0KB/s)

prograns to start: done
Starting prncessm‘ at address BOx1B2002B
i onnected to hardware target using JIAG UART on cable
USE-BlasterII [USB-11". device 1. instance B
nios2—terminal: {Use the IDE stop button or Ctrl-C to terminatel

[PHY [N [phyid] BxBA Bxi41 Bxcc2
InterNiche Portahle TCP-IP. v3.1

ICopyright 1996—-20888 by InterMiche Technologies. All rights reserved.
[prep_tse_mac
[Your Ethernet MAC address is B@:@ 28:12:34
jprepped 1 dinterface,. initializing
_init
TSE MAC found at address Bx1P003080
PHY Maruell 88E1111 found at PHY address 8xB8 of MAC Groupl@]
PHY[P_A]1 — Automatically mapped to tse_mac_devicelB]
a1 Restart Auto—MNegotiation. checking PHY link...
Auto—Megotiation PASSED
Cnnf1glu-1ng PCS operating mode
SGMII mode enabled
PHY[B.81 BCkll‘lH link...
PHY[B.G1 Link establis
Speed 1 B Duplex = Full
. CHMD_CONFIG leBl Lilali]

MAC post—initialization: CMD_CONFIG=0x@4BAA2@h
[tse_sgdma_read_init] RE descriptor chain desc (1 depth) created
Imctest init called
of etl : B.B.8.8
net main' task (Prio: 2>
clock tick" task (Pr1o- bl
terface: etl

13.
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4 Launch web browser on your PC. If you are using Ethernet connection, please make sure
that your PC is connected to the same network as your UCD-400 unit.

4 Access the HTML programming interface by entering the IP address assigned for your
UCD-400 unit.

= O X
/A Board Update Portal: Armia... X+
€ B O 192168133 ¢ Q Search wa ¥ A =
Alﬂim Board Update Portal
® Arrial 10 GX FPGA Development Kit
This Board Update Portal web page is being served by 3 design running in the FPGA on your development Kit Specific Resources
board. This page, in coordination with the FPGA design serving it, allows you to write new FPGA images to . -
the flash on your board and provides links to useful information on the Altera® website. The FPGA design Arrial® 10 GX FPGA
contains a Nios® II processer and the Triple Speed Ethernet media access control (MAC) MegaCore® Development Kit
function. When you install the development kit design files on your system, the design files for the Board High-speed serial solutions
Update Portal FPGA design are installed in the
...kitsfarrial l0GX_10AX1155F45_fpga/examples/board_update_portal directory. This design is Arrial 10 FPGAs
one example of how to remotely update an FPGA system over Ethernet. Remote update can be
accomplished without a webserver, and it can also be used to update just the firmware of anembedded General Design Resources
FPGA system. Please see application note AN429: Remote Configuration Over Ethernet with the Nios IT
Processor (PDF) to learn more about remote update. Beard Design Resource Center
Instructions on preparing your own .sof/.elf files for uploading to flash via the Board Update Portal are Licensing
available here. Software Download Center
Technical Support Center
Upload New Designs to User Portion of Flash Memory
Development kits
Hardware File Name: Software File Name: — - 4 rocessing
Browse... | al0_dptrx_p1.flash Browse... | No file selected. Upload _
um
Altera Wiki
Other Utilities
Factory Restore
Arrial 10 GX FPGA Development Kit
Mouse over the board photo to view features.

> Browse Hardware File Name for UCD-400 update (e.g. al0_dptrx_p1.flash) and then
press “Upload” button

| 4 Once uploading process done — cycle power on the UCD-400.

Note Please cycle the power on the UCD-400 unit to enable the FW update.

14.
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5. UCD CONSOLE

UCD Console is the graphical user interface (GUI) of UCD-400 family for desktop use. It
provides the user access to all features of the unit. UCD Console also includes powerful
debugging and analysis tools enabling the user to monitor the status of the display
interfaces and assist in the problem detection.

The various features of the UCD-400 are divided into interface specific screens and tabs.
Each tab contains data and controls for a specific feature.

Device Selection

You can find the shortcut of UCD Console by default under Start Menu path

All programs/Unigraf/UCD-400. Once UCD Console GUI is launched the dialog provides
a list of UCD-400 devices connected in the PC. Please select your target device by clicking
on the appropriate button. If you cannot find your device in the list, please confirm the
power and USB connection to the device and click the Rescan ... button.

/1 UCD Console EI@

File View Tools Help

Device

Select Device

UCD-400 [1734C239]

Rescan ...

woww.unigraf. fi UCD Console V1.6 [R12]

Select Role

The use of UCD-400 devices with UCD Console is divided in display interface specific
roles. The structure of UCD Console varies between roles by having a varying set of tabs
dedicated to functionalities available in the enabled role. The table below lists the roles and
tabs available in each role. Please find a detailed description of each role in the later
chapters of this manual.

Each UCD-400 model features a unique set of modes available. In special occasions,
Unigraf can create custom configurations. Please contact Unigraf Support for details.

15.
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Available Mode Configurations for UCD-400

Role

Tabs available

Combined Role

DisplayPort Reference Sink

Video preview and saving (Video).

Audio monitoring and saving (Audio).

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

DPCD editor (DPCD).

HDCP 1.3 and 2.2 status monitor and control (HDCP).
Monitor Secondary-Data Packets (SDP)

Event log (Event log)

Executing TSI Test cases (Source DUT Testing).
Executing HDCP 2.2 CTS Tests (Source DUT Testing).

DisplayPort Reference Source

Video preview and saving (Video).

Audio monitoring and saving (Audio).

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

DPCD editor (DPCD).

HDCP 1.3 status monitor and control (HDCP).

Executing TSI Test cases (Source DUT Testing).

A full description of the functions and the licensing can be found in Appendix B. Licensing

Detaching Tabs

You can detach any of the UCD Console tabs into a separate window for being able to
monitor and control separate features simultaneously. To detach a tab Right-click on a tab
and select Detach Page. 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 your keyboard.

1] 0P Output

Video Pattern Generator

Pattern Generator ' EDID DPCD | HOGP ' Sink DUT Testing

— 7880 x 4320 @ 30,002

) ) (G

ITU Rec. 709

@ &

I 0P Video Capture

coertode o o] [(HIE] @] Duske v
[T

Timng
Custom L] [72] UCD-400 [1747C245] - DisplayPort Source and Sink
o B, File View Tools Help
Hstart 112
Hoace 780 Ao Lk {EDID {DPCD | +DGP /Source DUT Testmg
DP RefSource Main é 4 .CRC based Video Teet Set Test timeout, milseconds 100000
2 CRE based sngie reference frame viden test o e — 2000
o e CRC based sngie frame video stabiity test Mumber of frames o be tested 20
[ - S CRE bosed sequernce of reference franes vido test Number of bod frames abowed 2
& ‘CRC based contnucus sequence of reference frames video test Reference width 150
Link Status Lk Canfigu Lk Test et Reference heght s
laneD lanel L2 L3 Tumber ofty T e Reference bpp 2
D N [ @ CociResvery 1 oo 22 0re 18 et Frame rate, mHz 0
D D O bl e HOGP 2.2 CT= %A Test et Frame rate erancs, ks [
D S I e equalizston HOCP 2.2 CTS 36 Test Set GRC (1) (Red) 46750
600 600 600 600 Vveltage swing (mvpp) e E0 i eresa) #5555
o ° o 0 Precmphesis (6) R [1] () ea3s
T Nmber of motion tat tarations o
= Color format 0
ez 4 Bitrate (chos): 8.1 (MBR3)
Framngrode:  Enhanced
Output Level Link Pattarn Load Save ][ Mare.... Reset ]
veltage Swng, mipp: ) Active video
@ 400 600 800 1200 T Time between tests, sec 1 [ Capture faled frames Repart Clear
© 1de Pattem
Pre Emphasis, & © Traking Pattem 1 until Source DUT makes link training
@0 935 50 as
‘ Training Pattern 2. .
— e —| = 13n, MAX_LANE_COUNT = &
| # Aeply Ovarrdes © Traring Pattein 3 )
| © Traing Puiem 4 DU makes Link training
ink Training
| pRes? at All Supported Lene Counts and Link Raves™
5 rBR2 Campliance EYE |
) SER (Symbol Eror Ratg
(]
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6. DISPLAYPORT REFERENCE SINK

DisplayPort Reference Sink dialog (DP RX) can be selected from the vertical tab on the left
edge of the GUI. The horizontal tabs on the top of the GUI enable the various functions
available for the input channel. Some of the tabs are enabled by default, some only when an
applicable license is included. DPRX features the following functions.

Video preview and saving (Video).

Audio monitoring and saving (Audio).

Status information and control of the upstream link (LinKk).
EDID editor (EDID).

DPCD editor (DPCD).

HDCP status monitor and control (HDCP).

Source DUT Testing

Video Tab

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

UCD-400 [1747€245] - DisplayPort Source and Sink o e ]

File View Tools Help

Video | Audio | Link | EDID {DPCD " HDCP | SDP " Source DUT Testing

Live Snapshot

Event Log DP RX | DP TX  Device

7580x4320p 30.0Hz RGB 18bpp Capturing... 15

—_—

Input video mode
3840x2160p 60, 1Hz RGE Capturing... 173

The measured input resolution, frame rate and color format is shown below the preview
window. The indication of the number of frames captured to the PC shows you the pace of
the image data transfer to the PC.

Disable / Enable Preview
Click here the button to start or stop capturing video frames.
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The top ribbon of the tab has the following controls:

Color mode for preview

|ycber (TTu-709) > R v |

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

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

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

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

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.

Save one frame

=N

Capture and save one video frame as a bitmap file in the PC. The format and storage

location can be selected in Tools > Options pull-down menu. The available bitmap formats

are PPM, BMP and JPG.

In Tools > Options menu you can 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.

Sequence recording

L8

Clicking the button opens a dialog where you can enter the amount of frames that you want

to record. You can also enable the buffered mode in this dialog.

[/¥) Recording @

Mumber of frames to record: 5 = | Buffered | o oK | ‘ x Cancel ‘
Capacdity of the buffer: 80 frames

In buffered mode, all input frames are captured non-drop until the on-board frame buffer

will be full. E.g. for Full HD (1920x1080) input 242 frames and for UHD 3840%2160 input

64 frames can be stored.

In non-buffered mode, only one input frame is buffered at a time. Frames will be skipped if

the transfer of the data to the PC is slower than the input data rate.

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

You can snap one frame of the incoming video and view it in the GUI. To snap, click the
“camera” icon. A preview of the snapped frame will be shown.

UCD-400 [1747C245] - DisplayPort Source and Sink =N =R

File VYiew Tools Help

/Wideo ' Audio ' Link '\ EDID  DPCD YHDCP ! SDP ' Source DUT Testing ',

snapshot

Snapshot: 7680x4320p 30.0Hz RGE 18bpp -Frame #27

—|

You can save the captured bitmap with the Save one frame function described above.

You can evaluate the Color Information of the Captured Bitmap by placing the mouse

cursor on top of it. On the lower right-hand side ribbon of the GUI you can find

. Location of the cross cursor on the bitmap

e  Theintensity of the Red, Green and Blue components of the pixel on the cursor
location

e  The HTML color code of the pixel on cursor location

You can set the Zoom of the Preview Image by right clicking on top of the preview image

and selecting between

. Zoom 25%

. Zoom 50%

. Zoom 100%

While in the Snap preview mode click on the “Camera” icon to take additional snapshots

You can swap between the Live Preview Mode and Snap Preview Mode by choosing
between the Live and the Snapshot tabs.
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Audio Tab

Audio tab has a preview of the audio signal format and the controls for audio playback and

recording.
/1 UCD-400 [1747C245] - DisplayPort Source and Sink = <=
File View Tools Help
Video | Audio ' Link {EDID | DPCD YHDCP Y SDP | Source DUT Testing
g Spectum [60ds | [ @ [Default sudio playback device -] [L_pissble Preview__ ]
g
[
&
o e i L L e e
[~
o
o
(=]
o
k]
=
2
w
AT PRE TR WOVTCN PAPU TR | VO PO [RYA ¥ TR T T O TR IV VT 111 PO PR TR TR VT RN TR
LA A e s L e R U i s i L i e B
85 msec
24000 Hz
2 channels; 43000 Hz; 16 bits | ]
| —

The audio signal format is shown in three ways

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

The frequency spectrum of the audio is shown in the lower panel. The range of the
spectrum display is from 0 to 24 000 Hz. The amplitude scale of the spectrum display
can be selected between “Linear’ to 80 dB.

The horizontal sound level indicator is in the bottom of the dialog.

The span of the preview window is defined with Audio preview size found in Tools >
Options dialog. The value is given in ksamples (1024 samples). The relation between the
preview window span in milliseconds (msec) and the value given in Audio preview size
depends on the sampling frequency. Please do not exceed the Audio buffer size set in the
same dialog.

Disable / Enable Preview
Use this button to control capturing the audio data.
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Playback device selection
You can enable audio playback in your PC by selecting the Playback check-box. Use the
combo-box to select the audio device in the host PC through which the captured audio is
played. By default, the Default Audio device of your PC is chosen. Please Disable Preview
in order to make changes.

/1 UCD-301 [1601C001] - DisplayPort Reference Sink =N =R

File View Tools Help

Video ' Audio ‘Link ‘| EDID ' DPCD |HDCP
g Spectrum | 60 dB = ‘Defamt,:udm +| [FPlayback [ Enableprevien |
Note Please note that the audio capabilities of the audio playback device of your PC are

not automatically reflected in the audio capabilities description in UCD-400 EDID.
Since UCD-400 is not performing any audio format conversion, it might occur that
the source provides an audio format that the selected playback device is not
supporting. In case a conflict occurs, please change manually the EDID content or
disable audio playback to monitor the waveforms in UCD Console.

Refresh audio device list

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

Audio Buffer Size

You can define the amount of buffering used in the data transfer between the UCD-400 unit
and the PC. Audio buffer size can be found in Tools > Options dialog. Increased buffer
size will ensure a smooth audio output, but will also increase the delay between the capture
of the audio stream and its playback.

Start audio recording

D

Clicking the button, you can start or stop recording the captured audio in the PC using
Waveform Audio File Format, WAV (*.wav) format. In the pop-up dialog, you can define
the recording duration. The folder where the audio file will be saved can be selected in File
> Options.

) Recording @

Recording duration, msec: S000 = | \/ QK | ‘ x Cancel ‘

Input audio mode
2 channels; 48000 Hz; 16 bits

This field (in the bottom of the dialog) indicates detected audio mode in the input stream.
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Link Tab

Link tab contains four panels: Cable / HPD, Link Status, Link Configuration and Stream
Status.

[//] UCD-400 [1813C261] - DisplayPort Source and Sink =R
File Miew Tools Help
Video ¥ Audio /Link | EDID DPCD |HDCP " SDP ' Source DUT Testing ', Source DUT Testing
o Cable HPD
= 7 : ]
8| I cable I ‘ o Assert ‘ ‘ (S Deassert | & Pulse HPD 500 2! Length, msec # Short Pulse
E ; )
o Link Status Link Configuration
= Lane0 lanel lane2 Llane3 Max Lanes
d I Do D S dockRecovery 1 2 94
o
O [ O O ) Symbollock Max Bitrate, Ghps
é“ O O W @ channel equalization 1.62 2,70 5,40 6.75 @ 8.10
= 400 400 400 400  Voltage swing (mVpp)
2 0 0 0 0 Pre-emphasis (dB) Enable fast LT Force cable status to plugged
0x0000 0x0000 0x0000 O0x0000 Error Count (Click to dear’ R —
V| Generate HPD pulse on Apply +' Apply
Lane count: 4 Bit rate {Gbps): 5.4 (HBR2)
Framing mode: Enhanced Scrambling: Enabled Other Capabilities | TPS3 V| PS4
MST mode: Disabled
Update Link Status
Stream Status
Horizontal Vertical Misc CRC
Total: 2200 Total: 1125 Frame Rate, Hz: 0.000 Red CRC: 0xDAIF
Start: 192 Start: 41 Color Depth: 6 Green CRC: 0xB9CB
Active: 1920 Active: 1080 Color Encoding: RGB unsp. (legacy RGB Blue CRC: 0x2E77
Sync Width: (+)aa Sync Width: (+)5 mode; Copy
| m—
Cable /HPD

Indicator lights of the state of the cable. Cable indicates that the hardware has detected an
upstream cable. HPD indicates that the HPD signal is logical “high”.

Clicking the Deassert button will cause HPD line to be set to logical “low” (de-asserted)
and hence no HPD pulse can be generated. Click the Assert to re-activate the HPD line (set
to logical “high™).

To apply a HPD Pulse with programmable duration click Pulse HPD. The duration will be
defined in the provided field.

For applying a short pulse click Short Pulse. Pulse duration is 1 ms.

Link Status
Link Status displays the status of the link training and the link parameters negotiated

between UCD-400 Sink and the Upstream Source. The data is retrieved from the DPCD
registers of the UCD-400 Sink. The status is updated automatically.

Link Configuration

Link Configuration allows the user to change the way the Sink capabilities are announced
in the DPCD registers of the UCD-400 Sink. Maximum Lane Count and Maximum Link
Rate are set with their appropriate radio buttons. To update the new status to the DPCD
registers click Apply.

When Force cable status to plugged is checked, sink functionality is active regardless of a
failure of upstream device detection e.g. due to incorrect AUX Channel electrical
termination.

To apply a Hot-Plug Detect pulse automatically after updating the status, select Generate
HPD pulse on Apply. HPD pulse duration will be defined in the Pulse HPD field.
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Stream Status
Stream status is enabled with UCD Pro for DP Sink license.
Video Timing Details are retrieved from the Main Stream Attributes (MSA) of the
monitored stream.
Note: Please note that the MSA information used for Video Timing Details is provided by

the Upstream Source, it is not measured by the UCD-400 Local Sink.

The 16-bit CRC values of the three color components is calculated by the Sink hardware.
To re-calculate, click Update Link Status.
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EDID Tab

EDID Tab provides tools for accessing the EDID of the UCD-400 Sink presented to the
Upstream Source Device. There are three basic functions:

. Load and save EDID data files in the host PC
Edit the EDID contents
. Program and read the contents of the hardware EDID memaory

1//] UCD-400 [1747C245] - DisplayPort Source and Sink | e >

File View Tools Help

Wideo ', Audio ‘| Link EDID | DPCD |HDCP ' SDP ', Source DUT Testing
EDID Data:

EDID Files
000000 |00 ££ £f £f ff £f £f 00 54 o7 36 40 4c 34 32 30

000010 (3418 01 04 b5 3d 23 78 3a 5f bl a2 57 4f a2 28 ‘ Load ... |
000020 |0f 50 54 bf ef 80 71 ¢£ 81 00 81 c0 81 80 a9 c0 —
000030 |b3 00 95 00 d1 0 4d dO 00 a0 £0 70 3e 80 30 20 ‘ Saveas... |

000040 |35 00 5f 59 21 00 00 1a 56 5e 00 a0 a0 a0 29 50
000050 30 20 35 00 5 59 21 00 00 1a 00 00 00 £d 00 38
000060 |4b 1e 86 36 00 0a 20 20 20 20 20 20 00 00 00 fc
000070 |00 55 43 44 2d 34 30 30 20 44 50 0a 20 20 01 1f HEX Editor

000080 |02 03 12 71 85 4£ 00 00 28 O 7£ 07 15 06 55 3d

000090 [1£ ¢0 00 00 00 00 00 DO 00 0D 00 00 00 00 00 00 ‘ Clear |
000020 (00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

0000b0 (00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 ‘ Append fie ... |
0000c0 |00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
0000d0 (00 00 00 00 00 00 00 DO 00 00 00 00 00 00 00 00
00000 (00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 | EDID Editor ... |
0000f0 |00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 5¢ E

Event Log/ DP RX | DP TX | Device

Sink EDID

L Read |

Wirite |

EDID Files

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

Note

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

Currently the EDID Editor does not support Display ID. You can however modify
hex EDID files with the HEX Editor or load and program externally generated hex
EDID files that have Display ID content.

HEX Editor

When EDID content is either loaded from a file or read from the hardware EDID memory,
it is shown in the EDID Data panel on the left hand side of the dialog. You can edit the
EDID contents by typing over the existing values. The altered content is highlighted with
RED. Please note that Hex Editor itself does not alter the contents of the EDID data or
verify its integrity.

Once you are done with editing the data, you can either save it to an *.ecd file in your PC
with Save as... or program it to the hardware EDID memory with Write.
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EDID Editor

You can edit the EDID structures of the data in the HEX Editor by clicking EDID Editor.
EDID Editor is launched in a separate pop-up window. Please see the description of the

EDID editor in Chapter EDID Editor later in this document.

' EDID_Editor

E-EDID Encoder / Decoder

4 -Collection 1
- Blocks in collection
4 Block 0 [VESA EDID]
- Checksum
4 Version
- Extension flag
> Vendor &Product ID
» - Basic Display Parameters and Feature,
> - Display x,y Chromadity coordinates
> - Established timings I and 11
> - Manufacturer's Timings
> - Standard Timings
4 - 18-Byte data blocks
> - Descriptor 1
> - Descriptor 2
» - Descriptor 3
> - Descriptor 4
4 Block 1 [CEA 861]
-+ Checksum
4 CEA Extensions Version
Sink Underscans IT video
-~ Basic audio
- YChCr (4:4:4)
< T 3

Details of ™ /0/Version/Vendor Product D™
Key

ID Manufacturer Name

ID Product Code

ID Serial Number

Manufacture or Model year

Week of manufacture
Year of manufacture

e

[ Show Log ]

Value

UFG

04036
0x3032344c

Manufacture Year and Week

Week 20
Year 2012
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DPCD Tab

DPCD tab is a tool for monitoring and editing the DPCD registers of the UCD-400 Sink.

1/ UCD-400 [1747€245] - DisplayPort Source and Sink oo =

File View Tools Help

Video " Audio " Link Y EDID DPCD |HDCP | SDP " Source DUT Testing
DPCD Decoder [1.2+DHAILED_CAP_INFO_AVAIL=1 - [ = Load ][ & save ]

DPCD Address range: 0x 0 Mumber of bytes to read: 0x 100

000000 |14 11 01 01 D1 80 D2 00 06 00 00 00 80 00 i m;a';:)r“E—COUNT [RO] Maximum number -
000010 |00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 OxD0008 = Oxed

000020 |00 00 00 00 00 00 00 0O 00 00 00 00 00 00 00 00 MAX_LANE_COUNT = 4

000030 |00 00 00 00 00 00 DO DO 00 00 00 00 00 00 00 00 ENHANCED_FRAME_CAP = 1
000040 |00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0O TPS3_SUPPORTED = 1

000050 |00 00 00 00 00 00 00 0O 00 00 00 00 00 00 00 00 Tnvalid -Reserved bits should be zera
000060 |00 00 00 00 00 00 00 00 00 00 00 60 00 00 00 00

000070 |00 00 00 00 00 00 00 DO 00 00 00 00 00 00 00 00

000080 |00 00 00 00 00 00 00 DO 00 00 00 00 00 00 00 00

000020 |00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

0000a0 |00 00 00 00 00 00 00 0O 00 00 00 00 00 00 00 00

NNOOKO 100 N0 00 00 00 00 00 00 00 00 00 00 00 A0 0N 00 i

s ] [

DPCD Address range: 0x 200 Mumber of bytes to read: Ox 100

m,

Event Log; DPF RX ' DP TX | Device

000200(41 007777 0101 1111 00 00 00 00 Q0 00 00 00 -
000210 |00 80 00 80 00 80 00 80 00 00 00 00 Q0 00 00 0O
000220 |00 00 00 00 00 00 00 00 00 00 00 OO Q0 00 00 00
000230 |00 00 00 00 00 00 00 00 00 00 00 00 Q0 00 00 00
000240 |00 00 00 00 00 00 00 00 00 OO0 00 00 00 OO0 00 00
000250 |00 00 00 00 00 00 00 00 00 00 00 OO0 Q0 00 00 00
000260 |00 00 00 00 00 00 00 00 00 00 00 00 Q0 00 00 00
Q00270 |00 00 00 00 00 00 00 00 00 00 00 OO0 00 OO0 00 00
000280 |00 00 00 00 00 00 00 00 00 00 00 OO Q0 00 00 00

e [

m

{—

The tool consists of two independent monitoring and editing windows for the DPCD data.
The user can freely select the the DPCD address areas shown on each panel.

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

In the combo box above the DPCD Decoder window you can select how the DPCD data is
interpreted, either as DP 1.1 DPCD, or as DP 1.2 DPCD with Detailed Capability Info
selected or not (DETAILED_CAP_INFO_AVAIL = 1/0).

By clicking Refresh you can re-read the data from the DPCD registers to the window in
question.

By clicking Write Changes you can write the portion of data shown in the window in
guestion to the DPCD registers.

By clicking Set Reference you can store currently shown data as a reference for
comparison.
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v

When you refresh the data from the DPCD registers the changed bytes will be highlighted
with gray background.

The fields edited by the user will be highligted with red color.

1/ UCD-400 [1747€245] - DisplayPort Source and Sink =0 e ===

File

Event Log/DP RX | DP TX | Device

{—

View Tools Help

Wideo ', Audio ' Link | EDID /DPCD ! HDCP ' SDP ! Source DUT Testing

DRCD Decoder | 1.2 + DETAILED_CAP_INFO_AVAIL = 1 - [ Qe [ Hsve |

DPCD Address range: Ox 0 Number of bytes to read: Ox 100

000000 |14/14 =4 81 01 01 01 80 02 00 06 00 00 00 80 00 2 'é?;‘hEJU)—I—m"TUS [RO] {Lane0andlanel  »
000010 |00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 anton2 1 0x7T

000020 |00 00 00 00 00 DO 00 00 00 00 00 00 00 00 00 00 LANED_CR_DONE = 1

000030 |00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 LANEO_CHANNEL_FG)_DONE = 1
000040 |00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 tgmg?-g‘émgg'h-é-ocfED =1
000050 |00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 LANE L GHANNEL_FQ_DONE = 1
000060 |00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 LANE1_SYMEOL_LOCKED = 1
000070 |00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

000080 |00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

000090 |00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

0000a0 (00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

ANNOKO A0 A0 A0 A0 A0 A0 A0 A0 A0 A0 080 A0 a0 A0 a0 00 i

[ D (5o

DPCD Address range: 0x 200 Number of bytes to read: Ox 100

000200 |41 07 80 01 11 11 00 00 00 00 00 00 OO0 00 -

000210 |00 80 80 00 80 00 80 00 00 00 00 00 00 00 QO
000220 |00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
000230 |00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
000240 |00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
000250 |00 00 0C 00 00 00 00 00 OO0 00 OO0 00 OO0 00 00 00
000260 |00 00 00 00 00 00 OO0 00 00 00 00 00 00 00 00 00
000270 |00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
000280 |00 00 00 00 00 00 OO0 00 00 00 00 00 00 00 00 00

Set Reference I Refresh ‘ I g ‘Write Changes

m

mn

Saving and Loading DPCD Content

You can save the DPCD data in the address areas that you selected for the two windows as
a file in your PC. You can save the content in three alternative formats:

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

Comma Separated Values (*.CSV) for loading the data to a spreadsheet.
HEX Dump (*.HEX) in a human readable text format.
By Clicking Save you will be able to select the location and the format of the file.

By Clicking Load you can load DPCD data saved in DPCD Data File (*.DPD) format
to the editor.

To program the data into the DPCD registers of UCD-400 Local Sink click Write
Changes.

Note

- Writing DPCD data to the DPCD registers of the UCD-400 Local Sink will
potentially affect the status and capabilities of UCD-400 as seen by the upstream
source.

- User control like Link Training or mode changes will modify the content of the
DPCD registers

- During a reboot of UCD-400 the DPCD registers will be returned to their default
values
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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-400 device.

/] UCD-400 [1747C245] - DisplayPort Source and Sink =% =R~
File View Tools Help
Video | Audio ' Link | EDID ' DPCD /HDCP " SDP " Source DUT Testing
@
=
Z|| HDoP L3
& Status Configuration
E O Active J|HDCP Capable
= T authenticated -
= 0 Dedared as HDCP capable .
o @ Production
=] T Keys loaded . .
Facsimile - "Test
@
5 Mone
=
=
@
=
[im]
HDCP 2.2
Status Configuration
EE active 7| HDCP Capable
0 authenticated
[ Dedared as HOCP capable e
I Keys loaded @ Production
Mone
 —
Status

The status field indicates the HDCP status of the UCD-400 device.
Active: The link between UCD-400 and the upstream source has been encrypted.

Authenticated: The HDCP handshake between the UCD-400 and the sink unit has been
completed successfully.

Declared as HDCP capable: The UCD-400 unit recognizes HDCP handshake messages.
Keys loaded: The HDCP keys are loaded to the UCD-400 unit.

Configuration
HDCP Capable: To disable HDCP uncheck the box.

Keys
You can select if you are using Production or Facsimile HDCP keys. To remove the keys,
select None.

HDCP 1.3 vs. HDCP 2.2
UCD-400 devices support by default both HDCP 1.3 and HDCP 2.2 standard.
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SDP Tab

SDP Tab is enabled with UCD Pro for DP Sink license.

In SDP Tab you will be able to monitor the Secondary-Data Packets sent by the Source
device. Click Update to re-read the data.

/1 UCD-400 [1747C245) - DisplayPort Source and Sink =n EcR |

Eile View Tools Help

‘ideo | Audio ' Link " EDID " DPCD HDCP ;' SDP ' Source DUT Testing
SDP

ACR 00 01 17 43 00 OB 26 00 00 OB A6 00 00 OB Aé 00 00 05 DO 00 OO0 80 00 00 00 80 0O OO OO &0 0O 00 QOO
ATF

Event Log ' DP RX | DP TX  Device

SDP Tab displays in hexadecimal format the following received SDP packets:

ACR (Audio Clock Regeneration)

ASP (Audio Sample Packet)

GCP (General Control Packet)

ACP (Audio Content Protection Packet)

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

DTS (DTS Audio packet)

HBR (High Bitrate Audio stream packet)

GMP (Gamut Metadata packet)

3D ASP (3D Audio Sample packet)

3D OBA (3D One Bit Audio sample packet)
AMP (Audio Metadata Packet)

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

AVI (Auxiliary Video Information)

SPD (Source Product Descriptor)

AIF (Audio InfoFrame)

MPEG (MPEG Source InfoFrame)

DRM (Dynamic Range and Mastering InfoFrame)
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Source DUT Testing Tab

Source DUT Testing Tab is enabled with UCD Pro for DP Sink license.

Source DUT Testing enables the execution of selected TSI tests and other tests for a DP
Source. Please refer to Appendix E later in this document for description of the tests
available. Please refer to document TSI_Reference.pdf in the install package to get a full
definition of the TSI Test Cases, the parameters and the reporting.

[/} UCD-400 [1747C245] - DisplayPort Source and Sink E@

File View Tools Help

Video ' Audio Y Link % EDID | DPCD YHDCP Y SDP | Source DUT Testing

»-CRC based Video Test Set « ||| Test imeout, milliseconds 200000
»-Link Test Set Revoke ID 30.BB.E2.6E.62
»+DP 1.4 Link Layer CT5 Source_EncDisableBootstrapping 1
4 -HOCP 2.2 CT5 1A Test Set
-~ HDCP2.2 CTS 1A-01
HDCP2.2 CTS 1A-02
- HDCP2.2 CTS 1A-03
HDCP2.2 CTS 1A-04
- HDCP2.2 CTS 1A-05
- HDCP2.2 CTS 1A-06
-~ HDCP2.2 CTS 1A-07
- HDCP2.2 CTS 1A-08
- HDCP2.2 CTS 1A-09
-~ HDCP2.2 CTS 1A-10
HDCP2.2 CTS 1A-11
- HDCP2.2CTS 1A-12
HDCP2.2 CTS 1A-13

»-HDCP 2.2 CTS 1B Test Set i

Run Testruns 1 : Time between tests, sec 1 : Capture failed frames Report Clear

0000.000.002: Start teat "HDCP2.2 CTS5 1A-01" -
0000.000.267: [Before Starting Authentication]

0000.000.331: STEP 1A-01-1

0001.001.139: TE transmits Receiver Connected Indication(Hot plug, CONNECTIC
0001.001.332: [Authentication and Key Exchange]

0001.001.400: STEP 1A-01-2 E
0011.002.127: DOT does not write REKE_Init within 10 seconds

0011.002.423: Test FAILED: "HDCP2.2 CTI5 1A-01", error: 7:RKE Init timeout
========= Completed =

T

Event Log /' DP RX ' DP TX | Device

] 1 b

Click Load a saved parameter set of the selected Test Case from a text file.
Click Save to save the current parameter set of the selected Test Case to a text file.

Click Configure... to open a new dialog for providing additional test specific parameters.
Please see chapter Additional Parameters below.

Click Reset to bring all parameters of the selected Test Case to their default values.

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

Click Run to run the selected Test.
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DP 1.4 Link Layer CTS

When running the DP 1.4 Link layer CTS tests, all the parameters can be accessed by
clicking the Configure... button. Please see chapter Additional Parameters below.

[E=] EON =)

m UCD-400 [1747C245] - DisplayPort Source and Sink
File View Tools Help

Video ' Audio " Link % EDID | DPCD YHDCP Y SDP } Source DUT Testing

4-DP 1.4Link Layer CTS

4.3
4.3
4.3

Event Log / DP RX | DP TX / Device

- 4,3,
4.3
4,3,
4.3,
- 4,3,
- 4,3,
4.3,
43,
4.3.
- 4,3,
4.3
- 4,3,
4.3,
- 4,3,

.1.1 Successful LT at All Supported Lane C
1.2 Successful Link Training Upon HPD Ply
.1.3 Successful LT with Request of Higher
1.4 Successful LT to & Lower Link Rate #]
1.5 Successful LT to a Lower Link Rate #7
1.6 Successful LT with Request of a Highe|
1.7 successful LT at Lower Link Rate Dug
1.8 Unsuccessful LT at Lower Link Rate #
1.9 Unsuccessful LT at Lower Link Rate #
1.10 Unsuccessful LT due to Failure in Ch|
1,11 Successful LT with Simultaneous Req
2.1 Successful Link Re-training After IRQ
2.2 Successful Link Re-training After IRQ
2.3 Successful Link Re-training After IRQ
2.4 Handling of IRQ HPD Pulse with No Er
2.5 Lane Count Reduction

2.6 Lane Count Increase

~

mn

Testruns 1

519: TOTAL HxV: 0x0
594: START HxV: 0x0
669: SYNC  HaV: +0x+0
827: Average Mvid: 0x0
L398: Fizel clock: 0 kHz
966: Frame rate: 0 Hz
174: Failure step 3

= Completed =

1

Mvid, Nwid: 0x100,

Time between tests, sec

1

0x0

Capture failed frames

.242: Test FAILED: "4.3.1.1 Successful LT at A1l Supported Lane Counts
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Additional Parameters

CRC Video test and Link Layer CTS provide an additional dialog for entering detailed
parameters for test. Please select the test group and click Configure....

In both dialogs you can save the selected parameters as Presets. Please click Presets... to
save your configuration. If you have saved configuration Presets, you can load one of the
saved ones, save a new Preset or delete a Preset.

CRC Video Test

CRC Video Test Parameters allows you to define the test duration, # frames captured and
errors allowed. It allows you to define the frame size and capture the reference stream.

CRC Video test parameters @

Base parameters Reference CRC's

Test timeout {milliseconds): 30000 = £, OubSch, 0x2eT7
Oxbsch, 0x2e77

[T Run until time-out OxbSch, OxZe?

Test length (# frames): 2000 = OubSchb, 0x2e7?7
OxbScb, 0xZeT7
Errors allowed (# frames): 2 = £, OubSch, 0xZe7?

, OubSch, Ouzel
Oxbich, 0xZe’
Oxbich, 0xZe’
Oxbich, 0xZe’
Oxbich, 0xZe’
£, OubSch, OxZe
OxbSch, OxlZe
OxbSch, OxlZe
OxbSch, OxlZe
Oxbich, 0xZe’
Oxbich, 0xZe’
£, OubSchb, 0xZeT?

Expected Video Signal

Width (# pixels): 1920

Height {# pixels): 1080

Reference BPP: 24BPP A

Frame rate checking

7
7
7
7

[ Enable frame rate check

CRC Capture length (# frames)

co | weew |

Link Layer CTS

Link Layer CTS allows you to set test timeouts and delays, the DUT Capabilities, Select
used Test Automation features and the Fail-safe and Maximum supported video modes.
Please refer to Source Device Capability Question List in document DisplayPort Link Layer
Compliance Test Specification.

DP 1.4 LL CTS test parameters for testing Source DUT ==
Test timeouts Video Modes
Test timeout (miliseconds): 5000 = Failsafe video mode: £40x480 @ 50Hz 13 BPP
Long HPD pulse duration (miliseconds): 1000 2 Maximum supported video mode: | 1920x1080 @ 60Hz 24 BFP -
LT Start imeout (miliseconds): 5000 Z
~ Colorimetry
Test cyde delay (miliseconds): 3000 >
RGB Yeber 4:2:2 YCbCr 44
DUT Capabilities 18bpp VESA []24bpp CEA (ITU.601) [T 24bpp CEA (ITU.501)
Max lanes supported: 24bpp VESA [T]30bpp CEA (TU.601)  [] 30bpp CEA (ITU.601)
[7] 20bpp VESA [ 24bpp CEA (ITU.709)  [7] 24bpp CEA (ITU.709)
Max bit rate ted: HBR2 (5.4 Gy -
Rk ¢ ps) [7] 240pp CEA [ 30bpp CEA (ITU.708)  [] 30bpp CEA (TTU.709)
[ voltage Swing level 3 (1.2v) supported [] 30bpp CEA

[ Pre-Emphasis level 3 (9. 5dB) supported

[ select Al
[ Fixed timing DUT
| Spread Spectrum Supported Most Packed Timings
[E]Video format change without LT supported ilane (1280 800 @ 60tz 18bpp -
[~ Lane count reduction without LT supported e [1250 1024 @ 60Hz 29bpp -I
i
Pt 4Llanes 2048 x 1536 @ 60z 2%bpp -
Test Automation

= emnE Time-stamp generation

[ TEST_EDID_READ
[C] TEST_VIDEO_PATTERN

N ——— HER  [1280x720@60Hz v |[1280x060@60Hz v |[1s20x1540@s0H: |
HER2 [1280x060@60Hz v |[1920x1440@s0Hz v |[1920xi080@ 120k v |

1lane 2 Lanes 4Lanes

RER  [exdB0@60tz v |[1zs0x7a0@e0tz v |[iszoxwsv@sotz v

1280x960@60Hz 1920x 1440 @60Hz 1920x 1080 @120Hz

[ ve | e
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/. DISPLAYPORT REFERENCE SOURCE

DP Reference Source function is using one output channel, DisplayPort Source (DP TX).
The corresponding vertical tab can be seen on the left edge of the GUI.

The horizontal tabs on the top of the GUI enable the various functions available for the
output channel. Some of the tabs are enabled by default, some only when an applicable
license is included. DPTX features the following functions.

Video pattern generator (Pattern Generator).

Status information and control of the downstream link (Link).
EDID editor (EDID).

DPCD monitor (DPCD)

HDCP status monitor and control (HDCP).

Pattern Generator Tab

You can enable the DP Reference Source role either with or without the support to Multi-
streaming (MST). The names of the roles are DisplayPort Reference Source MST2 and
DisplayPort Reference Source SST. The two roles have a slightly different pattern generator
functionality.

File

Ewvent Log / DP RX / DP TX ' Device

177] UCD-400 [1747C245] - DisplayPort Source and Sink |[E=5 Eol =)

View Tools Help
Pattern Generator | Link | EDID | DPCD ‘| HDCP ! Sink DUT Testing

Video Pattern Generator Custom images

[ 7680 x 4320 @ 30,00z ~|[18 =] |[colorgars -
ReB ITU Rec. 709 LBl 3
Timing
Custom 0

H-Total 7840

H-Start 12

H-Active 7680

H-Sync Width 32

v-Towl 4381

v-start £

V-Active 4320

V-Sync Width 5
Frame Rate 30.000

H-Sync Negative

¥-Sync Negative

Click on image to load

Note

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

Predefined Timings

UCD-400 includes a set of common predefined video timings. Please find a list of the
timings with their major details in Appendix C of this document.

Click Select to choose the video timing used.
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Color Mode

RGB color mode with full range quantization levels will be used with all patterns except
with Color Square Pattern. This pattern allows the user to select RGB, YCbCr 4:4:4,
YCbCr 4:2:2 color mode. When YCbCr is selected, the Colorimetry dropdown box is
enabled and allows selection between ITU-709 and ITU-601. Please find a description of
the available test patterns in Appendix D of this document.

Color Depth
You can set the color depth used. The available color depths are: 18, 24, 30, 36 and 48 bpp.

Predefined Video Patterns

UCD-400 has a set of predefined patterns and a possibility to user defined custom pattern.
You can select the pattern in the provided combo box. By selecting Disabled you can have
the links activated but no video data transferred.

Please find a description of the available test patterns in Appendix D of this document.

You can use BMP, PNG, JPG and TIFF files in your PC as custom images. The bitmaps
will be aligned to the top left hand side corner, displayed at the original resolution, no
scaling, cropped to the active area.

Custom Timing
Custom Timing feature is enabled with UCD Pro for DP Source license.

[/ UCD-400 [1747(C245] - DisplayPort Source and Sink el ===

File View Tools Help

Pattern Generator ' Link | EDID | DPCD { HDCP ' Sink DUT Testing

g Video Pattern Generator Custom images
& S —
- — 7660 x 4320 @ 30.0Hz [1B +] [colorBars -
& — MU Rec. 709 L F L ®
& Timing
2| Ftustom: 0
g H-Total 7340
= H-Gtart 112
& H-Active 7680

H-Sync Width 32

V-Total 4381

V-Start 53

V-Active 4320

V-Sync Width 5

Frame Rate 30.000

H-Sync Negative

V-Sync Negative [V

£ Apply Custom Timings

Click on image to load

You can modify the timing parameters of the predefined video modes by selecting the
Custom check-box and editing the fields of the matrix. Enable the new parameters by
clicking Apply Custom Timings button.
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Link Tab

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

[/ UCD-400 [1747C245] - DisplayPort Source and Sink =N EcR(E<=|
File View Tools Help
Pattern Generator /' Link ' EDID | DPCD HDCP ! Sink DUT Testing
.g HPD
& ) asserted
E Link Status Link Configuration
o lane0 lanel lane2 Llane3 Number of Lanes
x| oD D o EEE  CodkRecovery 1 @4
% Symballock Bit rate, Gbps
o | Il D I @ Channel equalization i
=1
- 400 400 400 400 Voltage swing (mvpp) 162 27 5.40 6.75 @8.10
é 0 0 0 0 Pre-emphasis (dB)
Enhanced Framing Mode
Lane count: 4 Bitrate (Gbps): 2.7 (HBR)
Framing mode: Enhanced £ Link training
Qutput Level Link Pattern CRC
Voltage Swing, mVpp: @ Active video Red CRC: 0x9C87
@ 400 600 800 1200 Green CRC: 0x9A74
Idle Pattern :
Pre-Emphasis, dB e Bz LE)
raining Pattern
@0 3.5 &0 a5 9 Copy
Training Pattern 2
ZaiopOvenides Training Pattern 3
Training Pattern 4
PRES7
HBR.2 Compliance EYE pattern
SER (Symbol Error Rate)
m—

The status LED indicates the state of the HPD signal Asserted (logical “high”) or De-

asserted (logical “low”).

Link status

The panel shows the result of the link training with the connected downstream sink.

Link configuration

You can set the capabilities of the DisplayPort source in the link training:

e  Set the Number of Lanes used,

e  Set the maximum Link Rate,

e Enable Enhanced Framing Mode
e Enable special bit patterns.
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EDID Tab

EDID tab enables analyzing and saving the EDID read from the connected Sink device.

[77] UCD-400 [1747C245] - DisplayPort Source and Sink =Tl |

File View Tools Help

Pattern Generator ' Link JEDID % DPCD YHDCP ' Sink DUT Testing
EDID Data:

EDID Files
000000 (00 £Ff £f £f £f £f £f 00 04 69 b5 27 4c 32 01 00

000010 |18 1b 01 04 a5 3c 22 78 3a a5 95 a6 56 50 a0 26 ‘ Load ... ‘
000020 |0d 50 54 b7 ef 00 d1 ¢0 b3 00 95 00 81 80 &1 40 —
000030 |81 00 81 c0 71 4f 48 73 00 50 a0 a0 34 50 08 20 ‘ o ‘

000040 |68 08 55 50 21 00 00 1a 56 S5e 00 a0 ad ad 29 50
00005030 20 35 00 55 50 21 00 00 1a 00 00 00 £d 00 32
000060 |4c 18 78 1e 00 Oa 20 20 20 20 20 20 00 00 00 fe

Event Log DF RX [ DP TX | Device

00007000 41 53 55 53 20 50 42 32 37 37 Da 20 20 01 10 HEX Editor
00008002 03 22 £1 4£ 01 02 03 11 12 13 04 14 05 1f 90
000090 |0e 0F 1d 1e 23 09 17 07 83 01 00 00 &5 03 Oc 00 ‘ Clear ‘
0000a0 |10 00 8c Da d0 8a 20 &0 2d 10 10 3e 96 00 55 50
0000b0 |21 00 00 18 01 1d 00 72 51 d0 1e 20 &= 28 55 00 ‘ Append fiie +.s ‘

0000c0 |55 50 21 00 00 1e 01 1d 00 bc 52 d0 1e 20 b8 28

0000d0 |55 40 55 50 21 00 00 1e 8c Da d0 90 20 40 31 20

0000e0|0c 40 55 00 55 50 21 00 00 18 00 00 00 00 00 OO | EDID Editor ... |
0000£0|00 00 00 00 00 Q0 00 00 00 00 00 00 00 00 00 81 E

Connected Sink EDID

\z Reed \

Write ‘

There are three basic functions:

. Read the contents of the EDID of the downstream sink over the DisplayPort link.
. Load and save EDID data files in the host PC
Edit the EDID contents

EDID Files

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

Note

Currently the EDID Editor does not support Display ID. You can however modify
hex EDID files with the HEX Editor or load and program externally generated hex
EDID files that have Display ID content.

HEX Editor

When EDID content is either loaded from a file or read from the hardware EDID memory,
it is shown in the EDID Data panel on the left-hand side of the dialog. You can edit the
EDID contents by typing over the existing values. The altered content is highlighted with
RED. Please note that Hex Editor itself does not alter the contents of the EDID data or
verify its integrity.

Once you are done with editing the data, you can either save it to an *.ecd file in your PC
with Save as... or program it to the hardware EDID memory with Write.
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EDID Editor

You can edit the EDID structures of the data in the HEX Editor by clicking EDID Editor.
EDID Editor is launched in a separate pop-up window. Please see the description of the

EDID editor in Chapter EDID Editor later in this document.

' EDID_Editor

E-EDID Encoder / Decoder

4 -Collection 1
- Blocks in collection
4 Block 0 [VESA EDID]
- Checksum
4 Version
- Extension flag
> Vendor &Product ID
» - Basic Display Parameters and Feature,
> - Display x,y Chromadity coordinates
> - Established timings I and 11
> - Manufacturer's Timings
> - Standard Timings
4 - 18-Byte data blocks
> - Descriptor 1
> - Descriptor 2
» - Descriptor 3
> - Descriptor 4
4 Block 1 [CEA 861]
-+ Checksum
4 CEA Extensions Version
Sink Underscans IT video
-~ Basic audio
- YChCr (4:4:4)
< T 3

Details of ™ /0/Version/Vendor Product D™
Key

ID Manufacturer Name

ID Product Code

ID Serial Number

Manufacture or Model year

Week of manufacture
Year of manufacture

e

[ Show Log ]

Value

UFG

04036
0x3032344c

Manufacture Year and Week

Week 20
Year 2012
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DPCD Tab

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

17/ UCD-400 [1747C245] - DisplayPort Source and Sink =l ]==

File View Tools Help

Pattern Generator ' Link | EDID / DPCD " HDCP ' Sink DUT Testing

8 DPCo Decoder (1.2 + DETAILED_CaP_INFO_AVALL = 1 - [ s || Hsae |
&

2 | DRCD Address range: Ox 0 Mumber of bytes to read: 0x 100

g ooooan |11 01 01 00 01 G0 02 00 02 00 00 DO 00 0O i :‘f’xlza'é’:;“E—COUNT [RQ] (Maximum number -+
= |[000010 |00 06TT 00 00 00 00 00 00 00 00 00 00 00 00 60 0x00002 : = Ox84

2| | [oooo20 |00 00 DO 11 01 00 01 00 00 DO 00 00 00 00 00 00 MAX_LANE_COUNT = 4

&/ | [oooo30 |00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 ENHANCED_FRAME_CAP = 1

o | |000040 |00 0O 00 00 00 0O 00 00 OO0 00 00 00 OO0 00 00 00 £|  TPS3_SUPPORTED =0

5| | |ooooso |00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 |

£ | |o000&0 |00 00 00 00 00 00 00 00 00 DO 00 00 00 00 00 00

| |[oooo7o |00 00 00 00 0O 00 00 0D 00 DO 0O 00 00 0O 00 DO

000080 |00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
000030 |00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
0000a0 |00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

nnnaho (00 A0 N0 00 0N A0 A0 00 AN A A0 00 A0 A0 A0 00 S
SetReference I Refresh ‘ \ 4} Write Changes

DPCD Address range: 0x 100 Mumber of bytes to read: 0x 100

000100 |02 &4 00 00 00 00 00 10 00 OO OO0 00 00 00 OO0 OO o

000110 |00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
000120 |00 00 00 00 00 00 00 00 00 0O 00 00 00 00 00 00
000130 |00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
000140 |00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
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 00 00 00 00 00 00 00 00
000170 |00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
000180 |00 00 00 00 00 00 00 00 00 00 00 00 OO0 00 00 00

e (oo

mn

==

The tool consists of two independent monitoring and editing windows for the DPCD data.
The user can freely select the the DPCD address areas shown on each panel.

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

In the combo box above the DPCD Decoder window you can select how the DPCD data is
interpreted, either as DP 1.1 DPCD, or as DP 1.2 DPCD with Detailed Capability Info
selected or not (DETAILED_CAP_INFO_AVAIL = 1/0).

By clicking Refresh you can re-read the data from the DPCD registers to the window in
question.

By clicking Write Changes you can write the portion of data shown in the window in
question to the DPCD registers.

By clicking Set Reference you can store currently shown data as a reference for
comparison.

When you refresh the data from the DPCD registers the changed bytes will be highlighted
with gray background.
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The fields edited by the user will be highligted with red color.

[//J UCD-400 (0000000 - DisplayPort Source and Sink (E=R[EER [

File View Tools Help

@
s}
=
7}

o

o

a

=

o

o

[a]

==

Pattern Generator ' Link | EDID / DPCD | HDCP | Sink DUT Testing
DPCD Decoder | 1.2 + DETAILED_CAP_INFO_AVAL = 1 - [ Swed [ HEHsae |

DPCD Address range: 0x 0 Number of bytes to read: Ox 100

00000012 1e a2 41 01 01 01 80 02 60 02 00 00 00 00 00 e 'é’t“':big)—l—smms [RO] (ane0and Lanel =

000010 |00 00 00 00 00 00 00 00 00 0O 00 00 00 00 00 00 0x00202 : = 0x77

000020 (00 00 00 00 00 D0 00 00 00 DO 00 00 00 00 00 00 LANEQ_CR_DONE = 1
000030 |00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 LANEQ_CHANNEL_EQ_DONE = 1
000040 |00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 40 e e o goaE =1
000050 |00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 LANE]:CH;NNEL_EQ_DONE -1
000060 |00 00 00 00 00 00 00 OO0 00 00 00 00 00 00 00 0O LANE1 SYMBOL LOCKED = 1
000070 00 D0 00 00 00 DO 00 00 00 DO 00 00 00 00 00 00 - N

000080 |00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 |

000050 |00 00 00 00 00 00 00 00 00 0O 00 00 00 00 00 00

000020 {00 00 00 00 00 DO 00 00 00 DO 00 00 00 00 00 00

NNNOh0 100 00 00 A0 00 A0 00 00 00 A0 00 A0 00 A0 00 A0 o

Set Reference I Refresh ] I g Write Changes

DPCD Address range: Ox 200 Number of bytes to read: Ox 100

m

000200 (01 O!:T" 80 01 00 00 00 00 00 00 00 00 00 00
000210 (00 8000 80 00 80 00 80 00 00 00 00 00 00 00 0O
000220 (00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
000230 (00 00 00 00 00 00 00 00 OO0 00 00 00 00 00 00 00
000240 (00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
000250 (00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
000260 (00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
000270 (00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
000280 (00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

[ e ] (s

m

Saving and Loading DPCD Content

You can save the DPCD data in the address areas that you selected for the two windows as
a file in your PC. You can save the content in three alternative formats:

v

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

Comma Separated Values (*.CSV) for loading the data to a spreadsheet.
HEX Dump (*.HEX) in a human readable text format.
By Clicking Save you will be able to select the location and the format of the file.

By Clicking Load you can load DPCD data saved in DPCD Data File (*.DPD) format
to the editor.

In order to program the data into the DPCD registers of UCD-400 Local Sink click
Write Changes.

Note

- Writing DPCD data to the DPCD registers of the Sink will potentially affect the
status and capabilities of sink as seen by the source.

- User control like Link Training or mode changes will modify the content of the
DPCD registers
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HDCP Tab

HDCP tab is the dialog for monitoring the HDCP (for High-Bandwith Digital Content
Protection) status and controlling the HDCP capabilities of the connected UCD-400 device.

/] UCD-400 [1747C245] - DisplayPort Source and Sink =N =R==

File View Tools Help

Pattern Generator | Link {EDID " DPCD HDCP | Sink DUT Testing

HDCP 1.3
Status Configuration

Active Enable encryption

Authenticated

Authentication in progress

Keys loaded

Authenticate
Keys
'@ Production
Facsimile - "Test™

None

Event Log /' DP RX [ DP TX ‘ Device

HDCP 2.2

Status Configuration

Active ¥|Enable encryptioni
Authenticated
Authentication in progress
Keys loaded

V| Authenticate

il

Status
The status fields indicate the HDCP status of the connected UCD-400 device.
Active: The stream between UCD-400 and the downstream sink has been encrypted.

Authenticated: The HDCP handshake between the UCD-400 and the sink unit has been
completed successfully.

Authentication in process: The HDCP handshake is in process between the UCD-400 and
the downstream sink unit.

Keys loaded: The HDCP keys are loaded to the UCD-400 unit.

Configuration
Enable encryption: Check to enable the encryption of the stream between UCD-400 and the
downstream sink.

Authenticate: Perform the HDCP initiation handshake between the UCD-400 and the sink
unit.

Keys
You can select if you are using Production or Facsimile HDCP keys. To remove the keys,
select None.

HDCP 1.3 vs. HDCP 2.2
UCD-400 devices support by default HDCP 1.3 and HDCP 2.2.
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Sink DUT Testing Tab

Sink DUT Testing Tab is enabled with UCD Pro for DP Source license.

Please refer to Appendix E later in this document for description of the tests available.
Please refer to document TSI_Reference.pdf in the install package to get a full definition
of the TSI Test Cases, the parameters and the reportingSink DUT Testing enables the
execution of TSI tests for a DP Sink.

[/] UCD-400 [1747C245] - DisplayPort Source and Sink o] = =]
Eile View Tools Help
Pattern Generator ' Link ! EDID " DPCD YHDCP | Sink DUT Testing
3 4-DP 1.4Link Layer CTS Test Set 0 100000
g i~ 500,1.1 - 24ane LT CR-EQ Fallback Test
500.1.2 - 14ane LT CR-EQ Fallback Test
E *- 500. 1.3 - Error Count Test
% -HDCP 2,2 CTS 2C Test Set
P -HOCP 2.2 CTS 3C Test Set
o
o
(=]
o
o
=
=
=
=4
w
Load Save Configure ... Reset
Testruns 1 : Time between tests, sec 1 : Capture falled frames Report Clear
0000.013.306: Pass3: LANEZ CHANNEL E{ DONE and LANE3 CHARNNEL EQ DONE b =
0000.014.252: 10. Reference Scurce reads the LANEO_1 STATUS = Ox0 and LANEZ 3_5
0000.014.580: Reference Source verifies that the LANEZ CHRNNEL EQ _DONE and
0000.014.717: Pass3: LANEZ CHANNEL E{ DONME and LANE3_ CHRNNEL EQ DONE b
0000.015.663: 10. Reference Scurce reads the LANEO_1 STATUS = Ox0 and LANEZ 3_5
0000.015.991: Reference Source verifies that the LANEZ CHRNNEL EQ _DONE and
0000.016.128: Pass3: LANE2Z CHANNEL E{ DONME and LANE3_ CHRNNEL EQ DONE b
-EQ Fallback Test™, error: 8:
4 I b
 S—

Click Run to run the selected Test Case.
Click Save to save the current parameter set of the selected Test Case to a text file.
Click Load a saved parameter set of the selected Test Case from a text file.

Click Reset to bring all parameters of the selected Test Case to their default values.
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8. EVENT LOG

\ A 4

Event Logger (Event Log) vertical tab can be seen on the left edge of the GUI. Event Log is
enabled with UCD Pro for DP Sink or UCD Pro for DP Source license.

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

[//] UCD-400 [1813C261] - DisplayPort Source and Sink (=N R ==
File View Tools Help
3 @ Start Capture re
=
fat [ AAA
F | Data capture sources Data Filters
% V| DP sink. HDMI Sink: HDMI V|DP AuX CEC
§ | DP Source HDMI Source V|HPD DP SDP
&
2 Event Log ‘| DP Source AUX analyzer ' DP Sink AUX analyzer
4
E | A save | ‘ B Report ‘ | 3 Open |
& # Timestamp Type From = Data ~ (|04 1787156.301ms
178 1782136.575 AUX 8 00111100003333 00 777701013333
179 1782136.689 AUX Q 8001020023
180 1732136.826 AUX 3 o [#204] 00 77 77010133 33
181 1782136.890 AUX a 8001030307070707
182 1782137.060 AUX 8 oo
183 1782137.621 AUX o 90020205
184 1782137.813 ALX 8 00777701003333
185 1782137.946 ALX 1] 8001020000
186 1732138.156 ALX 8 oo
187 1732138.217  AUX 1] 90021007
188 1782138.345 AUX 8 00008000 8000800080
189 1782138.495 AUX 1] 96802800
190 1782138.611 AUX 8 o001
191 1782138.683 ALX Q 8680 0C 07 37F4F2B1E4 5.,
182 1782138.875 AUX 8 oo
193 1782138.939 AUX o 86 80 07 04 AF 74 8D 8E 44
1948 1782139.107 AUX 8 oo
195 1782139.169 AUX o 96 80 00 04
1% 1782139.289 ALX 8 00 BA 21BA 38 6B
197 1782152945 ALX 1] 90020205
198 1782163.132  AUX 8 00777701003333
159 1782238.693 AUX 1] 96800501
200 1782238.813 AUX 8 00D1E7
201 1782238.893 AUX Q 96802401
202 17822339.013 ALX 8 000000 =
203 1787156.113 AUX a 90020205
204 1787156.301 AUX 8 00777701013333 e
—

With the Event Logger you can capture and evaluate
. HPD status

. DP AUX messages

. DP SDP messages

The left panel lists the transactions with Time stamps, Type indications, Message source,
and raw message data. The right panel lists the content of one message. Messages
belonging together with the selected one are shown in red color.

Start event logging by clicking Start Capture and stop it by clicking Stop Capture.

You can save transactions in binary *.evt Event Log files by clicking Save. You can recall
saved Event Log files by clicking Open.

By clicking Report you can store event logs as html reports to be shared and viewed with
any web browser. You are first asked to indicate the file name and location, then you can
add detailed information about the DUT and the test in free-text Report information.
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DP AUX Analyzer

Event Log is able to parse the AUX transactions captured. In the same way as in Event Log

panel the DP Source AUX Analyzer and DP Sink Analyzer panels list the captured
transactions with their time stamp.

UCD-400 [1813C261] - DisplayPort Source and Sink
File View Tools Help

g

3

o | AR

[ Data capture sources Data Filters

& DP Sink [Z1HDMI Sink [TJHDMI DP AUX [Elcec

= P Source || HDMI Source HPD [“1op sop

&

= Event Log | DF Source AUX analyzer DP Sink AUX analyzer

= .

E [ A save ][ Bl Report H =5 Open ]

=

w Line  Timestamp From Type Details Data Message details:
154 1782135.62 Source Mative Req WR 4 bytes to Ox... 80 0103 03 00 00 00 00 + | [lne 2187 - 1787156.51ms L
155 178213579 Srk  Matve AUX_ACK -Obytes 00 AUX_ACK - 6 bytes
156 1782135.95 Source MNative ReqRD & bytes from ... 90020205 -
157 1782136.14 Sk Native AUX_ACK -6bytes 0000000000 3333 Link/Sink Device Status
158 1782136.26 Source Mative Req WR 4bytes to Ox... 80 01030307 0707 07 LANED_1_STATUS [RO]
159 178213643 Srk  Native AUX_ACK -Obytes 00 000202 = 0x77
160 1782136.59 Source Native RegRD & bytes from ... 90020205 LAMEG_CR_DONE = 1
161 1782136.79 Snk  Native AUX_ACK -6bytes 0011110000 3333 LANEQ_CHANNEL FQ DONE = 1
162 1782135.90 Source Mative Req WR 1bytes to Ox... 80 010200 23 LANED SYMBOL LOCKED = 1 L
163 1782137.04 Srk  Mative AUX_ACK -Obytes 00 LANEL CR. DOINE = 1 3
164  1782137.10 Source Native Req WR 4 bytes to Ox... 80 010303 07 0707 07 LANE 1 CHANNEL EQ DOME = 1
165  1782137.27 Srk  Mative AUX_ACK-Obytss 00 LANEL SYMEOL LOCKED = 1
166 1782137.83 Source MNative ReqRD & bytes from ... 90020205 - -
167 1782138.03 Sink Mative AUX_ACK - 6 bytes 00 777701003333
1568 1782138.16 Source Mative ReqWR 1bytes to Ox... 80010200 00 Link/Sink Device Status
169  1782138.37 Srk  Mative AUX_ACK -Obytes 00 LANE2_3 STATUS [RD]
170 1782138.43 Source MNative ReqRD 8 bytes from ... 9002 1007 0x00203 1= 0x77 ]
171 1782138.56 Sk  Native AUX_ACK -8bytes 00008000 80 00 80 00... LANEZ CR.DONE = 1
172 1782138.71 Source Native ReqRD 1bytes from ... 9680 28 00 LAME2 CHAMNNEL EQ_DOME = 1
173 1782138.82 Srk  Matve AUX_ACK - 1bytes 0001 LANEZ SYMBOL LOCKED = 1
174 1732138.90 Source MNative Req WR 8 bytes to Ox... 86 80 0c07 37 f4f2b1.., LANEZ CR. DOIE = 1
175  1782139.09 Sk  Native AUX_ACK -Obytes 00 LANE3 CHANNEL FQ DOME = 1
176 1782139.15 Source Mative Req WR 5 bytes to Ox... 86 80 07 04 af 74 8d 8e... LAME3 SYMBOL LOCKED = 1
177 1782139.32 Sink Native AUX_ACK - 0 bytes a0 - -
178 1732139.38 Source Mative RegRD 5bytes from ... 968000 04
179 1782139.50 Sk  Native AUX_ACK -Sbytes  00ba21ba 38 6b Link/Sink Device Status
180 1782163.16 Source Native ReqRD & bytes from ... 90020205 LANE_ALIGN_STATUS_UPDATED [RO]
181 178216334 Srk  Mative AUX_ACK -6bytes 007777010033 33 Dx00204 e Ow0L
182 1782238.91 Source Native RegRD 2 bytes from ... 96800501 INTERLANE ALIGN DONE = 1
183 1782239.03 Sink Mative AUX_ACK - 2bytes oodie? - -
154 1782239.10 Source Mative ReqRD 2bytes from ... 96802301 = || | DOWNSTREAM_PORT _STATUS_CHANGED
185 1782239.23 Sink Mative AUX_ACK - 2 bytes 000000 - - -
186 1787156.33 Source Mative ReqRD 6 bytes from ... 90020205 DPCD Decoder mode:
L4
188 179516211 UCD INFO Acquisition stopped [DPCD 1.4 ~

DETAILED_CAP_INFO_AVAIL = 1
—

The panel on the right shows the details of each transaction with message details and parsed
DPCD register bit definitions.
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9. EDID EDITOR

The Main Window

™ EDID_Editor

E-EDID Encoder / Decoder

4 -Collection 1
‘. Blocks in collection
4 -Block 0 [VESA EDID]
-+ Checksum
4 Version
Extension flag
+Wendor & Product ID
-Basic Display Parameters and Feature
-Display x,y Chromacity coordinates
-Established timings I and II
Manufacturer's Timings
-Standard Timings
4 - 1B-Byte datz blocks

Details of ":/0Version/Vendor Product ID™
Key

1D Manufacturer Name:

1D Product Code

ID Serial Number

Manufacture or Model year

Week of manufacture

‘ear of manufacture

Valug

UFG

0x4036
0x3032344¢

Manufacture Year and Week

Week 20
Year 2012

Descriptor 1
-Descriptor 2
-Descriptor 3
-Descriptor 4
4 -Blodk 1 [CEA 861]
Checksum
4 - CEA Extensions Version
-~ Sink Underscans IT video
Basic audio

- ¥CbCr (4:4:4) -

Pl T b

‘ iy Load ‘ | E Save | | %ShowHex| ‘ ShowLog |

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

Command Buttons

Load: Load an EDID block collection file from disk.
Save: Save the current block collection to a disk file.
Show Hex: Show or Hide the HEX view.

Show Log: Show or Hide the Log view.

EDID Editor Features

The EDID Editor currently supports VESA E-EDID block versions 1.3 and 1.4. As the
standard defines, the versions 1.0, 1.1 and 1.2 are supposed to be backward compatible, and
therefore the VESA E-EDID decoder will also show their contents. However, in these cases
it should be noted that the error checking is not compliant with restrictions given in these
older versions of the standard. In addition to VESA E-EDID block, the CEA-861 versions
1, 2 and 3 EDID blocks are also fully supported as well as the VESA Block Map Extension
blocks.

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

HEX View: An optional HEX data display of all blocks in the collection. The view also
shows the latest changes highlighted.
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LOG View: An optional LOG view, which will contain log prints generated by the editor.
Mostly it will list values that have been automatically updated due to edits.
Editing Tips

Editing an EDID block is very straightforward, but there are some special cases where the

user must know how to accomplish certain types of tasks.

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

e  Toapply new setting to binary values (ones that show a check-box), please click the
Set button.

e When you see a Quick Config button appear below an editor, you can access a
configuration menu that allows you to quickly select one of multiple pre-defined
setup options.

. In CEA-861 blocks, you can add and remove 18-byte descriptors and CEA data
blocks by setting the values “18-byte Descriptors in this block” and “CEA Data block
count”. Unfortunately re-arranging the descriptors and CEA data blocks is not
supported yet, so you need to be careful when editing these.

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

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

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

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

Note It is recommended that you back up the un-edited EDID contents to a file before

editing and writing it to the card.

Saving EDID Data

When you are done with editing you can either save the EDID contents to a file in the PC
or bring it in the HEX Editor.

For saving the data to a file in your PC click Save.

For bringing the data to the HEX Editor close the EDID Editor window by clicking the
Window Close button in the top right-hand corner of the window. You will be asked if you
would like to copy and replace the EDID data in the HEX Editor. Click Yes to replace the
data, click No to discard the modifications.

When you are back in the HEX Editor, the bytes that the EDID Editor changed are
highlighted with BLUE BACKGROUND.
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APPENDIX A. PRODUCT SPECIFICATION

UCD-400

Input

DisplayPort™ 1.4 compliant (DP Rx)

Output

DisplayPort™ 1.4 compliant (DP Tx)

Max video mode

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

Audio

LPCM, 2 - 8 channels, 44.1 to 192 kHz

Content Protection

HDCP 2.2, HDCP 1.3

DSC Capability*

DSC 1.2a sink support

Support RGB / YChCr up to 12 hits
per component

2 slices, max width 2560 pixels
Pixel clock 120 MHz max.

Additional features

FEC, LTTPR**
DP 1.4 LL CTS*
HDCP 2.2 CTS**

Computer interface

USB 3.0

Software

Windows 10, 8 and 7 compatible software drivers,
UCD Console application for Windows.
Compatible with Unigraf TSI SDK.

Power supply

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

Mechanical Size

280 x 200 x 80 mm

Weight

1.2 kg wlo power supply

*) Please refer to Appendix F for details

**) Please contact Unigraf for detailed availability
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APPENDIX B. LICENSING

The table below lists all functions in UCD-400 devices and the licensing scheme involved.

Overview
Input / Output Port | Tab
T o —
o |3 AN
a | 2O ||
S R 2 el B
c [dp O |- T
T lo o=
— = | =
wn (]
DisplayPort Video preview and saving (Video). °
(R;Ff)eRr;e(;lce Sink Audio monitoring and saving (Audio). °
Status information of the upstream link (Link). °
Video mode and control of the upstream link (Link). °
FEC Feature |
DSC Feature [
EDID editor (EDID). °
DPCD editor (DPCD). °
HDCP status monitor and control (HDCP) °
Monitor Secondary-Data Packets (SDP) °
Event Logger (Event Log) °
DP AUX analyzer °
Source DUT Testing o | m [
DisplayPort Video pattern generator (Pattern Generator). °
I(?DeFf)eTr;)nce Source Status information of the downstream link (Link). °
Control of the downstream link (Link) °
FEC Feature ]
EDID editor (EDID). °
HDCP status monitor and control (HDCP) °
Event Logger (Event Log) °
DP AUX analyzer °

In the following pages, please find detailed explanation of the functions and the licensing. Please refer
to TSI documentation on detailed description of TSI features.
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DisplayPort Reference Sink (DPRX)

aiseg
S1OT1¥'1dd
S10¢'¢ dOdH
18p093Q 250

Tab Function
Video

Preview, Snap preview
Capture
Status

Audio

Monitor and graphical preview
Capture
Status

Link

Link Status

Link Configuration

Stream Status (video, audio)

HPD Status, HPD Assert / De-assert
HPD Long Pulse, HPD Short Pulse
FEC Feature ]
DSC Decoder L

EDID

Read/Write, Save/Load °
EDID Editor

DPCD

Read/Write, Save/Load °
DPCD Decoder °

HDCP

HDCP 1.3 Support °
Authentication status, Encryption status
HDCP 2.2 Support °

Event Log

Event Log °
DP AUX Analyzer °

Source DUT Testing

Execute TSI Tests °
Execute DP LL CTS ]
HDCP 2.2 CTS for testing DP Source DUT L
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DisplayPort Reference Source (DPTX)

aIseg

SIOM¥Tdd

S10¢'¢ dOdH
Jsd

Tab Function
Pattern Generator

Fixed Video Timings
Fixed Video Patterns

Custom Timing
Custom Video Patterns

Link

Link Status

(Clock Recovery, Symbol Lock,
Voltage swing, Pre-emphasis,

Lane count, Link rate, Framing mode)
HPD Status: (Asserted / De-asserted) °
Link Configuration: (Lane count, Link Rate,
Framing mode, Clock mode)

FEC Feature ]

EDID

Read/Write, Save/Load, EDID Editor °

DPCD

Read / Write, Save / Load °
DPCD Decoder °

HDCP

HDCP 1.3 Support °
Control: (Enable / Disable, authenticate only,
Encryption Enable / Disable)

Status: (Authentication status,

Encryption status)

HDCP 2.2 Support °

Event Log

Event Log °
DP AUX Analyzer °

Sink DUT Testing

Execute TSI Tests L
Execute DP LL CTS ]
HDCP 2.2 CTS for testing DP Sink DUT L
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APPENDIX C: PREDEFINED TIMINGS

Description Hactive | Vactive | Htotal |V total nge 18 bpp | 24 bpp | 30 bpp | 36 bpp | 48 bpp
VESA: 640 x 480 @ 60Hz 640 480 800 525 60 ° ° ° ° °
VESA: 1024 x 768 @ 60Hz 1024 768 1344 806 60 ) ) ) ) )
VESA: 1280 x 720 @ 60Hz (R) 1280 720 1650 750 60 ) ) ) ) )
VESA: 1920 x 1080 @ 60Hz (R) 1920 1080 2200 1125 60 ) ) ) ) )
VESA: 1920 x 1080 @ 120Hz (R) 1920 1080 2200 1125 120 ) ) ) ) )
VESA: 1920 x 1440 @ 60Hz 1920 1440 2600 1500 60 ° ° ° ° °
VESA: 2048 x 1536 @ 60Hz (R) 2048 1536 2208 1580 60 ° ° ° ° °
VESA: 2560 x 1440 @ 60Hz (R) 2560 1440 2720 1481 60 ° ° ° ° °
2880 x 1440 @ 60 Hz 2880 1440 2976 1456 60 ° ° ° ° °
VESA: 1680 x 1050 @ 60Hz 1680 1050 2240 1089 60 ° ° ° ° °
VESA: 1680 x 1050 @ 60Hz (R) 1680 1050 1840 1080 60 ° ° ° ° °
VESA: 2560 x 1080 @ 60Hz 2560 1080 3424 1120 60 ° ° ° ° °
VESA: 2560 x 1080 @ 60Hz (R) 2560 1080 2720 1111 60 ° ° ° ° °
VESA: 2560 x 1600 @ 60Hz 2560 1600 3504 1658 60 ° ° ° ° °
VESA: 2560 x 1600 @ 60Hz (R) 2560 1600 2720 1646 60 ° ° ° ° °
VESA: 4096 x 2160 @ 60Hz (R) 4096 2160 4176 2222 60 ) ) ) )
CEA: 3840 x 2160 @ 30Hz 3840 2160 4400 2250 30 ° ° ° ° °
CEA: 3840 x 2160 @ 50Hz 3840 2160 5280 2250 50 ° ° ° °
CEA: 4096 x 2160 @ 50Hz 4096 2160 5280 2250 50 ° ° ° °
CEA: 3840 x 2160 @ 60Hz 3840 2160 4400 2250 60 ° ° ° °
CEA: 4096 x 2160 @ 60Hz 4096 2160 4400 2250 60 ° ° ° °
3840 x 2160 @ 120 Hz (R) 3840 2160 4000 2222 | 120 ° °
3840 x 2160 @ 120 Hz (R) 3840 2160 3920 2287 | 120 °
5120 x 2880 @ 60 Hz (R) 5120 2880 5280 2962 60 ° °
7680 x 4320 @ 30 Hz (R) 7680 4320 7840 4381 30 ° °

e = Supported video mode and color depth
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Pixel Bandwidths for Supported Video Modes

Description H active | V active | Htotal | V total F::ge 18 bpp | 24 bpp | 30 bpp | 36 bpp | 48 bpp
VESA: 640 x 480 @ 60Hz 640 480 800 525 60 0,45 0,60 0,76 0,91 1,21
VESA: 1024 x 768 @ 60Hz 1024 768 1344 806 60 1,17 1,56 1,95 2,34 3,12

VESA: 1280 x 720 @ 60Hz ® 1280 720 1650 750 60 1,34 1,78 2,23 2,67 3,56

VESA: 1920 x 1080 @ 60Hz ® 1920 1080 | 2200 | 1125 60 2,67 3,56 4,46 5,35 7,13

VESA: 1920 x 1080 @ 120Hz ® 1920 1080 | 2200 | 1125 120 | 535 7,13 891 | 10,69 | 14,26

VESA: 1920 x 1440 @ 60Hz 1920 1440 | 2600 | 1500 60 421 5,62 7,02 842 | 11,23

VESA: 2048 x 1536 @ 60Hz ® 2048 1536 | 2208 | 1580 60 3,77 5,02 6,28 7,54 | 10,05

VESA: 2560 x 1440 @ 60Hz ® 2560 1440 | 2720 | 1481 60 4,35 5,80 725 | 870 | 11,60

2880 x 1440 @ 60 Hz 2880 1440 | 2976 | 1456 60 4,68 6,24 7,80 936 | 12,48
VESA: 1680 x 1050 @ 60Hz 1680 1050 | 2240 | 1089 60 2,63 351 4,39 527 7,03
VESA: 1680 x 1050 @ 60Hz ® 1680 1050 | 1840 | 1080 60 2,15 286 | 358 | 429 5,72
VESA: 2560 x 1080 @ 60Hz 2560 1080 | 3424 | 1120 60 414 5,52 6,90 | 828 | 11,04
VESA: 2560 x 1080 @ 60Hz ® 2560 1080 | 2720 | 1111 60 3,26 4,35 544 6,53 8,70
VESA: 2560 x 1600 @ 60Hz 2560 1600 | 3504 | 1658 60 6,27 837 | 1046 | 12,55 | 16,73

VESA: 2560 x 1600 @ 60Hz ® 2560 1600 | 2720 | 1646 60 4,84 6,45 8,06 9,67 | 12,89

VESA: 4096 x 2160 @ 60Hz ® 4096 2160 | 4176 | 2222 60 10,02 | 13,36 | 16,70 | 20,04 | N/A

CEA: 3840 x 2160 @ 30Hz 3840 2160 | 4400 | 2250 30 5,35 7,13 8,91 | 10,69 | 14,26
CEA: 3840 x 2160 @ 50Hz 3840 2160 | 5280 | 2250 50 | 10,69 | 14,26 | 17,82 | 21,38 | N/A
CEA: 4096 x 2160 @ 50Hz 4096 2160 | 5280 | 2250 50 | 10,69 | 14,26 | 17,82 | 21,38 | N/A
CEA: 3840 x 2160 @ 60Hz 3840 2160 | 4400 | 2250 60 | 10,69 | 14,26 | 17,82 | 21,38 | N/A
CEA: 4096 x 2160 @ 60Hz 4096 2160 | 4400 | 2250 60 | 10,69 | 14,26 | 17,82 | 21,38 | N/A
3840 x 2160 @ 120 Hz ® 3840 2160 | 4000 | 2222 120 | 19,20 | 25,60 | N/A N/A N/A
3840 x 2160 @ 120 Hz ® 3840 2160 | 3920 | 2287 120 | 19,36 | N/A N/A N/A N/A

5120 x 2880 @ 60 Hz ® 5120 2880 | 5280 | 2962 60 | 16,89 | 2252 | N/A N/A N/A

7680 x 4320 @ 30 Hz ® 7680 4320 | 7840 | 4381 30 | 1855 | 24,73 | N/A N/A N/A
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Selection Pattern Description

Disabled The links are activated but no video data transferred

Color Bar 100% intensity color bars of all primaries and mixed
combinations.

Chessboard 8 by 8 chesshoard with black (0%) and 100% intensity white

Solid Black 0% luminance

Solid White 100% white

Solid Red 100% red

Solid Green 100% green

Solid Blue 100% blue

White Vertical Stripes

Vertical stripes of black (0%) and white (100%).
Parameters set the widths of the black and white stripes in
pixels respectively. Default black / white = 20 / 20 pixels.
Parameter range 0 to 5000.

Gradient Vertical Stripes

16 pixels high horizontal red green, blue and white stripes.
Intensity is increased from 0 to 100% with steps defined by
the given parameter (n). (step = n*color_depth/256). “n”
range 0 to 5000 (default 120).

Color Ramp

Color Ramp test pattern defined by VESA DisplayPort Link
Layer Compliance Test Specification.

Color Square

Color Square test pattern defined by VESA DisplayPort Link
Layer Compliance Test Specification.

Color mode can be selected between RGB, YCbCr 4:4:4,
4:2:2,4:2:0 (ITU Rec 601 / 709)

Motion Pattern

Horizontally moving color bar pattern. The pattern is shifted to
left one pixel in each frame in a sequence. The length of the
sequence is defined with parameter. Range 0 to 34 (default is
20)

Custom Image

Bitmap image uploaded by the user. Click on the Custom
Images panel to browse. By default, a black image with a
white square in the upper left corner.

More test patterns can be downloaded e.g. from www.icdm-sid.org/downloads/testpatterns.html.
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APPENDIX E: SINK, SOURCE AND REPEATER

DUT TESTS

The tables below list the Unigraf TSI SDK Test Cases that you can run in Sink DUT Testing / Source DUT
Testing tabs of UCD Console, their definition in TSI Reference Manual and the licensing needed.

Source DUT Testing

Default

DP 14 LL CTS*

DP HDCP 2.2 CTS*

CRC based Video Test Set

CRC based single frame reference video test
(TSI_TEST_VIDEO_CRC_SINGLE_REF)

CRC based single frame stability test
(TS1_TEST_CRC_VIDEO_STABILITY)

CRC based sequence of frames reference video test
(TSI_TEST_CRC_VIDEO_SEQUENCE)

CRC based continuous sequence of frames reference video test
(TS1_TEST_CRC_CONT_VIDEO_SEQUENCE)

Link Test Set

Link Training at All Supported Lane Counts and Link Rates
(TS1_TEST_DP_SIMPLE_LINK)

DP 1.4 Link Layer CTS

400.1.1 - 400.1.3 (will get new numbers in DP 1.4 later)

400.2.1, 400.2.2 (will get new numbers in DP 1.4 later)

4211-4212

4221-42210

4311-43111

4321-4325

433.1

4411-4413

442

HDCP 2.2 CTS 1A Test Set

HCDP2.2 CTS 1A-01 - HCDP2.2 CTS 1A-13

HDCP 2.2 CTS 1B Test Set

HCDP2.2 CTS 1B-01 - HCDP2.2 CTS 1B-10

Sink DUT Testing

Default

DP 1.4 LL CTS*

DP HDCP 2.2 CTS*

DP 1.4 Link Layer CTS

500.1.1-500.1.3 (will get new numbers in DP 1.4 later)

5211-52112

5221-5228

53.11-5317

HDCP 2.2 CTS 2C Test Set

HCDP2.2 CTS 2C-01 - HCDP2.2 CTS 2C-06

*) Separate licenses for testing Sink, Source and Repeater DUT
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Repeater DUT Testing

Default
DP HDCP 2.2 CTS*

HDCP 2.2 CTS 3A Test Set HCDP2.2 CTS 3A-01 - HCDP2.2 CTS 3A-06

HDCP 2.2 CTS 3B Test Set HCDP2.2 CTS 3B-01 - HCDP2.2 CTS 3B-07

HDCP 2.2 CTS 3C Test Set HCDP2.2 CTS 3C-01 —-HCDP2.2 CTS 3C-25

*) Separate licenses for testing Sink, Source and Repeater DUT

CRC Based Video Test Set — DP Rx

CRC Based Single Reference Frame Video Test

The test compares captured frames to a provided reference.

TE compares the video mode (Frame Width, Height, BPP and optionally Frame rate) to
provided parameters and after that captures frames and compares the CRC (check sum) of
their three color components to the provided reference until the number of bad frame limit
provided is detected or the provided total number of frames is reached.

The test is judged FAIL if video mode does not match or the number of bad frames is
exceeded.

The test optionally captures the failed frames as bitmap images and stores them into the
hard disc.

Parameters in use

Test Timeout (default 200 000 ms)

Total number of frames (default 2 000 ms)
Number of bad frames allowed (default 2)
Reference width (default 1920)

Reference height (default 1080)
Reference BPP (default 24)

Expected frame rate (mHz)

Frame rate tolerance (mHz)

Reference CRCs (R, G, B)
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CRC Based Single Frame Video Stability Test
The test verifies that the captured video is stable.
TE captures a frame and sets the CRC of its color components as reference. After that TE
captures frames and compares their CRC (check sum) to the reference until the number of
bad frame limit provided is detected or the provided total number of frames is reached.
The test is judged FAIL if the number of bad frames is exceeded.
The test optionally captures the failed frames as bitmap images and stores them into the
hard disc.
Parameters in use
" Test Timeout (default 100 000 ms)
= Total number of frames (default 2 000 ms)
" Number of bad frames allowed (default 2)
CRC Based Sequence of Reference Frames Test
The verifies that a sequence of frames is captured in the right order.
TE compares the video mode (frame Width, Height, BPP and optionally Frame rate) to
provided parameters. After that captures frames to find a frame with matching CRC (check
sum) of their three color components to the first provided reference. After the first
matching CRC is found it compares the CRC of the following frames until the Number of
frames tested parameter is reached.
The test is judged FAIL if video mode does not match, the first frame in the list is not found
or the CRC of the following frames do not match the provided list.
The test optionally captures the failed frames as bitmap images and stores them into the
hard disc.
Parameters in use
e  Test Timeout (default 100 000 ms)
. Number of frames to be tested (default 20)
. Reference width (default 1920)
. Reference height (default 1080)
e  Reference BPP (default 24)
° Expected frame rate (mHz)
. Frame rate tolerance (mHz)
. Reference CRCs (R, G, B)
Note: Please note that in order for the TE to maintain the sequence, all CRCs in the

reference frame list should be different.

CRC Based Continuous Sequence of Reference Frames Test

The test verifies that a sequence of frames is captured in the right order many times
repeatedly.

TE compares the video mode (frame Width, Height, BPP and optionally Frame rate and
Color format) to provided parameters. After that captures frames to find a frame with
matching CRC (check sum) of their three color components to the first provided reference.
After the first matching CRC is found it compares the CRC of the following frames until
the Number of frames tested parameter is reached. After that it resets the list and starts from
the first CRC. The list is repeated until timeout or until the provided number of repetitions
is reached.
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The test is judged FAIL if video mode does not match, the first frame in the list is not found
or the CRC of the following frames do not match the provided list.
The test optionally captures the failed frames as bitmap images and stores them into the
hard disc.
Parameters in use
e  Test Timeout (default 100 000 ms)
. Number of frames to be tested (default 20)
. Number of iterations
. Reference width (default 1920)
. Reference height (default 1080)
. Reference BPP (default 24)
. Expected frame rate (mHz)
. Frame rate tolerance (mHz)
e  Expected color format
. Reference CRCs (R, G, B)

Note: Please note that in order for the TE to maintain the sequence, all CRCs in the

reference frame list should be different.

Link Test Set — DP Rx

Link Training at All Supported Lane Counts and Link Rates

Test requests link training on all supported lane counts and link rates. Each link training
must be successfully completed in order to pass the test.

Parameters in use
= Test Timeout (default 5 000 ms)
" Max lane count supported by DUT (default 4)

Ll Max lane rate supported by DUT as multiple of 0.27 Gbps.
(valid settings 6, 10 and 20; default 20)

= Long HPD pulse duration (default 1 000 ms)
= Link training start timeout (default 5 000 ms)
= Delay between test cycles (default 3 000 ms)
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APPENDIX F: DSC CAPABILITIES

DSC1.2a

Support for RGB / YChCr 4:4:4

Support for 8, 10 and 12 bits per component
Supports Block Prediction (BP)

Supports Index Color History (ICH)

Support for multiple slices per line

Supports Simple 4:2:2 mode

Support for Native 4:2:2 subsampled mode
Support for Native 4:2:0 subsampled mode

Currently compiled:
2 Slices with max. slice width of 2560 pixels

Pixel clock limited to 120 MHz

Bits per pixel increment 1/16

RC buffer block size 1 KB x 1 block
Line buffer depth 16 bits

Capture bit depth 8-bits
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Version History

10

5.10.2017

Author Description

JSa - Updated license matrices in Appendix B

10b

12.10.2017

JSa - Corrected typo in matrices in Appendix B (HDCP 2.2 CTS for testing DP
Source DUT >> HDCP 2.2 CTS for testing DP Sink DUT)

11

19.10.2017

JSa - Added Appendix E SINK AND SOURCE DUT TESTS
Added FEC
Added description of the additional parameter dialogs on page 29 and 30.

Updated Specs in Appendix A to match with the Data Sheet (added 8K,
DSC, FEC, LTTPR)

Updated screen shots.

1la

2.11.2017

JSa - Correction: Removed mentioning to MST and SST modes
Correction: Removed Electrical testing from matrix in Appendix B
Correction: Removed Status Log in Appendix B

Added 3A to 3C Repeater tests to Appendix E

11b

09.01.2018

JSa - Correction: Removed asterisk from LL CTS for “Sink DUT Testing” on
Appendix B page 43

Added Appendix F

Added Color Depth support information to matrix in Appendix C

12

22.1.2018

JSa - Updated version reference to 1.7

Updated screen shots

Updated matrices in App B Licensing

Updated table in App E to match the release version (1.7.8)
Added description of Force cable status to plugged

13

08.03.2018

JSa - Added new entries in “Available Mode Configurations” table
Included SDP and Event Log tabs in DP RX

Updated DP 1.4 LL CTS test parameters dialog

Updated screen captures to reflect addition of new tabs
Updated matrices in Appendix B

13a

12.03.2018

JSa - Correction: Removed reference to USB-C in Event Log

14

04.04.2018

JSa - Removed FEC and DSC from the text
Changed support for FEC in feature matrix from “Basic” to “DSC”

15

25.06.2018

JSa - Added USB-C interface in Chapter 2 (p 7)

Improved description of the FW update procedure and added the direct
connection method (pp 12 - 14)

Updated Event Log to match the featured release
Updated list of included tests in Appendix E (p 52)
Added detailed descriptions of tests in Sink DUT Testing tab
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