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Trademarks

Unigraf, UCD 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.

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

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,
under normal use and service, for twelve (12) months from the date of purchase from Unigraf
or its authorized dealer.

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

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

CE Mark

UCD-300 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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U N I G R A F About This Manual

1. ABOUT THIS MANUAL

Purpose

This guide is the User Manual of UCD Console user interface software for UCD-340,
USB-connected interface test units for testing the features of USB Type-C interface.
UCD Console can be used in 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.

. Provide instruction for the user on how to install the software and the drivers.
o Introduce the HW features of the UCD-340 units.

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

Product and Driver Version

This manual explains features found in UCD Console Software Package 1.11. 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 display interface tester family consists of four USB 3.0 connected video interface test
units UCD-400, UCD-323 HDDP Dual, UCD-301 Digital and UCD-340. The UCD
Console is the common graphical user interface (GUI) for all UCD family units. UCD
Console provides access to all functions of the unit.

UCD 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 the
Production and R&D testing routines into an automated test system environment. Please
refer to TSI documentation for more details.

UCD-340 Product Features

. Test unit for testing power delivery and DP Alt Mode functions of USB-C interface
. Monitoring and control of data and power delivery roles of the USB-C interface

. High resolution DP alt mode video and audio capture up to 4K / UHD 60 Hz

. Compatible with HDCP versions 1.3 and 2.3

e  Optional Power Test Unit for testing high voltage and power options

. High speed USB 3.0 host PC interface

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

Functional Description

UCD-340 is an integrated test unit for verifying the performance of PD and DP Alt Mode
functions in a USB Type-C device.

UCD-340 unit consist of a USB-C signal input stage with data multiplexer with either two
directional data pass-through to USB2 or USB3 interfaces or connection to DP Alt Mode
input / output block.

The USB-C input stage consists capability for electrically testing the continuity of input
signals. An optional separate Power Test unit is sourcing or sinking the various voltages for
testing USB-C power options.

The DP Alt Mode block includes frame grabber and pattern generator functions for
emulating DP Alt Mode source and sink functions.

USB
Type A&B

Internal
USB Pattern Generator
Type_c Multlplexer 8 -
Frame Grabber
Host PC

Power USB 3.0
Delivery - *
Power Test
Unit
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UCD-340

The image below describes the connections in UCD-340 unit.

I
UsB-C I
+—>
USB 3
Device USB 3to
USB 3 host PC
Host «—
¢ g Power in
External
Power Test
Un't USB-C™ DisplayPort™ Alternate Mode Tester
A——)
p
© 000000000000000000
0000000000000000000
00000000000000000000
0000000000000000000
USB-C Device Host Ext Power & Load
L]
o [ —
0000000000000000000
oL LI LI LI L LI L L L
Name Description
USB-C USB Type-C Connection to the evaluated device (DUT)
USB Bypass Device USB Type-A bypass connector for an auxiliary USB “Device” for
data bypass
USB Bypass Host USB Type-B connector for an auxiliary USB “Host” for
data bypass
External Connector for Unigraf's “USB-C External Power Test Unit”
Power Test Unit
Power in +12 Vdc Power Supply Input
USB 3 to host PC USB 3.0 connection to the controlling PC
Note Capturing and sourcing high resolution video modes, especially 4K video modes set

stringent requirements on the video cables and connectors. Please contact Unigraf for
assistance and details about evaluated cables.

Warning In order to avoid possible damage to UCD-340 unit and the PC, please always attach the
power cord (Power In) to UCD-340 unit first, and after that connect the USB cable to
your PC.
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External USB-C Power Test Unit

Unigraf External USB-C Power Test Unit enables testing extended USB power options.

VBUS to DUT
(USB-C) Power
Delivery
Switch

Power Test Unit
+20 Voc

Host PC

Load Resistors

AN~ & ‘__,%
“NW— | Interface
NN~ I

Please find below a matrix describing Power Source and Power Sink options of UCD-340
internally and with attached Unigraf External Power Test Unit. Please find description of
controlling the power options with UCD Console later in this manual.

5V 9V | 12V | 15V | 20V

05A | 09A[15A] 3A | 3A [ 3A | 3A | 5A

Vbus Source capability

UCD-340

UCD-340 with
External USB-C Power Test Unit

Vbus Sink capability

UCD-340

UCD-340 with
External USB-C Power Test Unit

Warning:

When using Unigraf External USB-C Power Test Unit, please make sure that the
attached USB-C connection cable is qualified for the current ratings used.

Using a cable that is not qualified for high current will potentially lead to overheating
and severe damage.
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3. INSTALLATION

Unpacking

The UCD-340 product shipment contains:

The UCD-340 unit

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

USB-C to USB-C test cable

Unigraf Electrical test cable with units including Electrical Test

Installation Package

The UCD-340 software installation package can be obtained from Unigraf download page
at https://www.unigraf.fi/downloads/

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

Windows drivers (installed during set up)

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

UCD Configuration Utility (installed during set up)
TSI SDK

. 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-300 unit in your PC.

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

Software Installation

P 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.

P 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.

v

When you are ready with the selections, click Install to start the installation.

» Click Finish to exit the installation dialog.

10.
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Unigraf Electrical Test Cable

Some features of the Electrical Test function are available only when using the special
Electrical Test Cable provided by Unigraf. Electrical Test Cable includes extra wires
enabling UCD-340 to individually measure the electrical continuity of DUT’s four VBUS
and four GND signals that are normally tied together at DUT’s end of the cable. Please
refer to the image below for clarification.

VBUS

Current Voltage
Measurement OO O Measurement O OO
A3

Al A2 AT ANl P\12

DuT GND TX1+ TX1= VBUS ce1 D+ D= SBU1 VEUS RX2= RX2+ N

Input

connector NGNS RX1+ | RX1- | VBUS | SBU2 D- D+ cc2 | weus | Txo- TXZ-'-‘ GND

Bi12 B11 B7 B6 B2 Bi

O " 000 000 O

GND

Unigraf Electrical Test Cable includes individual cords for each GND and Veus DUT input

Note

When attaching Unigraf Electric Test Cable, please make sure that the finger-screw is
tightened all-the-way into its hole. When tightened, the finger-screw triggers a switch
indicating the presence of Unigraf Electric Test Cable.

&= )
——

You can also verify that Unigraf Test Cable is plugged from UCD Console by selecting
vertical Tab USB-C, horizontal tab Roles and Modes. The indicator text can be found in
the bottom bar.

[ DuUT Connected [Unigraf Electrical Test (non E-marked) cable ] < Cable gientation

—

Two Electrical Test Cable Types

Please note that there are two versions for Unigraf Electrical Test Cable. The difference is
the number of USB D+/- pairs included in the cable.

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

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

11.
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4. FIRMWARE UPDATE

UCD Configuration Utility is used to load an updated firmware to the device. As an option,
UCD Configuration Utility enables the user to select the operation roles present in the
UCD-300 unit. The utility configures a firmware set for the selected operation roles and
programs the firmware set to the device. Please contact Unigraf for details.

To update the firmware or create a new configuration on a UCD-300 device, please
perform the following steps:

v

Connect the UCD-300 unit to a power supply and connect the USB cable.
» Open UCD Console. Select Tools > Firmware update.

You can launch the utility alternatively by running the UCD Config in Start Menu.

UCD Configuration Utility X

/N

Please ciick Next to update your UCD device

Available Fimware Packages Included components

B UX23.0
P
UCD-3x 0.21.8% BF113/143
UCD4xDP 30671952 PD 0015
UCD-boc HDMI - X001
Next > T |

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

UCD Configuration Utility X
Connected UCD Devices
Please select the device
UICD-3ex devices
UCD-340 [1623C393)
UCD-340 [1716C208]
Mutple: UCD-3ex devices found. Make sure ot to run other Unigraf
applications during configuration.
<Back Next > Cancel |

» From the list of connected UCD-300 devices please select the one that you want to update.
Click Next.

12.



U N I G R A F Firmware Update

Updated Modules

The tool prompts you for selection of the firmware modules to be updated. It compares the
modules in the selected device and omits the ones that are the same.

UCD Configuration Utility X
UCD Modules / /
Modules that should be updated are checked
Selected device: ICD-40 [1710C180]
Modue | New [ Existing Comment |
Oux 230 230 No update needed
OuF 134 134 No update nesded
OsF 1137143 113143 No update nesded
FPD 0015 0.0.0 To be updated
Omc 02185 0.21.85 No update needed

<Back

Cancel

» When you are done, click Next.

While the configuration is in progress you might be asked to power cycle (remove power >
wait for 10 seconds > re-apply power) the device between the parts.

UCD Configuration Utility X
Configuration in progress / /

UCD-340 [1710C180]
Part PD ->PD 0.0.15

Erased n 1.0 s2cends
Info ==

|0I Power cycle the device, press OK when done

==

Note: The procedure may take several minutes depending on the speed of the USB connection of
the host PC.

» When completed, power cycle the device.

Note: The new firmware will be taken in use only when the device is powered up next time.

13.



U N I G R A F License Manager

5. 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/ TSI.

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

Once the application starts up, it will look for any licensing enabled Unigraf device. 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.

@ Unigraf - License Manager — m} X

+ Back
License management for UCD-1, UCD-2, UCD-3xx Devices

Attached Devices:

UCD-340 [1823C393)
UCD-340 [1716C208]
SW Emulated device [EMU0O1]

Select a device to edit licenses ...

Refresh

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.

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

14.
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Managing Licenses

@ Unigraf - License Manager O *

| Back
License management for UCD-1, UCD-2, UCD-3xx Devices

Attached Devices: Enter new license for device with seed number 7009381d010000f1:

i i K H K H H

Installed licenses:

LUCD-340 [1716C208]
SW Emulated device [EMUDO1]

License Key [l
TSI Advanced Test Softwar,.. 42WQ-= ™ I I M DER

TsI Electrical Tests TFDA-Vmm e owmww ®mERIP

TSI Advanced SetwithHD... R4SRFTH " ol u " sl Bl oo RXIC

HDCP 2.2 Support RRYT oull "N e "M o™= ™ o © "WAJ

DP HDCP 2.2 CTS for Sourc... 6X9H-Um - = - = oEE RN

DP HDCP 2.2CTS for Sink ... KT67-7% | « M ™ %] "W AN

UCD Pro for Type-CDP Sk XCL)Klmmem » mwm - w297 ™

Refresh iy 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.

15.
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6. UCD CONSOLE

UCD Console is the graphical user interface (GUI) of UCD-300 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 interfaces and
assist in the problem detection.

The various features of the UCD-300 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. Once

UCD Console GUI is launched, the dialog provides a list of UCD 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.

P2 UCD-340 [1823C393] — m] x
Eile View Jools Help

Device

UCD-340 [1823C393]

Select Device Role
USB-C, DR Alt Mode Reference Sink

USBE-C, DP Alt Mode Reference Source

Close Device

Select Role

The use of UCD-300 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. Please find a detailed description
of each role in the later chapters of this manual.

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

16.
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Options

UCD Console

Options can be found in Tools > Options.

Options X

Video, Audio and Misc options AL Analyzer options
Image File Format
[CEN Qewe O»e

Audio Fie Format

@ wav

Audio Buffer size

Main buffer, Ksamphes 16 |5 Playback buffer, Ksamples :4

Folders
Directory to save images and audo

C:\Users\Tester |Pictures B: Browse
Presets directory

P& Browse
DSC
DSC Work folder X
C:\Temp\pSC B Browse
DSC test content drectory
E:\DSC_content_library) B growse

Automateally create missing contents
[]Keep suto-created DSC content files
Misc. options
(] Apply colour conversion to saved images
[J&ypass 4:2:x -> 4:4:4 conversions
The monitor is not HDCP protected.
TSI Integration
[ Enable TSI Integration
Select when to append exported DUT test to RunTest' soipt
Ahways append when exparting to a new file w

Video Audio and Misc. Options

Image File Format

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

Audio File Format
Audio files are stored in WAV format

Audio Buffer size

You can define how much memory is allocated in the PC for captured audio. 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.

Folders

Please select the directories in the PC for saving the captured images and audio and the
saved Presets. DSC Related presets can be omitted with UCD-323 and UCD-301.

DSC
Omitted when using UCD-323 or UCD-301

Misc. options

Apply color conversions to saved images: When saving captured frames, the Color Mode
selected in Video tab will be applied also to saved images.

Bypass 4:2:x —> 4:4:4 conversions: 4:2:2 and 4:2:0 images are previewed and stored as
received, without pixel doubling.

17.
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HDCP protected monitor: Text appearing if the monitor where UCD Console is viewed is
HDCP compliant and HDCP is enabled. This feature enables preview of captured HDCP
encrypted content in Video tab.

TSI Integration
Selections for generating a workspace for TSI usage.

TSI Integration
Enable TSI Integration

Select when to append exported DUT test to '‘RunTest' script

Always append when exporting to a new file w

Enable TSI Integration: When selected, TSI Integration tool (Tools > TSI Integration) is
enabled. When exporting test parameters in Sink / Source DUT Testing, test code is also
appended for execution with TSI.

Please refer to TSI Integration and Exporting Tests for TSI later in this document.

AUX Analyzer Options

Options for configuring the way data is presented in AUX Analyzer tab in Event Log.

Please find full description of the controls in chapter Event Log / DP AUX Analyzer later
in this document.

TSI Integration

Tools > TSI Integration. Selections for generating a workspace for TSI usage.

TSl Integration x

Waorkspace folder:
‘C: Jsers\Tester\Desktop{TSIY

@i

it (O Use TS x86 (32-bit)

[ create / Update 'init.tsi* file
No source device

Mo sink device

= Open Folder o Save X Close

TSI Integration enables automatic creation of the necessary configuration files for
executing tests exported from UCD Console’s Sink DUT testing or Source DUT Testing.

Please refer to chapters Source DUT Testing Tab and Sink DUT Testing Tab later in this
document for description about exporting tests.

18.
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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.

UCD-340 [1716220€] - USE-C, DP Alt Mode Relerence Sink
Fie View Toois e

| D 5 P B B T
Cable [HFD.

W 07 viden <ot [Nt © Deassmrt |21: Length, meec

P Lk Confeuratin
3 Lares

v ] = Q2 ®:
MexBbae, Gove

O O2m
Othes Capabibtes

g [mss

B S5 Type € Controle Bitrsis (Goms): 5.4 (HER2) [JEnatie fatiT

Franngmode:  Enhanced
TRl . A Gerevate 3 i o iy

Voltage swig (i)
Bramrphasi (5]

Roles 316 M0Gks it P00 foemation Scmer Lasd
stans Gonturaton
Poer ol PO Sinkc Catla Crezten
iy wnr e [E——
Cable o not avalabic in UFP mode C (=
disabied
Defined by power contract s pect ok
D:0Pv13 2 lanes + USB 3.1 O Owe  @oap
0P AltMade (OFF) Hertontal verteal e
® uto enter o comect Tots: 20 T 15 FrameRae i 59992
Ot St 192 St a Coor gt B
e At 190 Amve 1080 CoorErcotig:
st Commmisten copoble Ooset Smeindn: ()84 smemdn (315
Dual 0a1a Role capable: 07 altMace Capabiries {uF_D) RGB uns. {legacy RCE mede}
ane 0P Al ode ¢ lanes
ice altside 2lanes ()
7100 it Mo <1snes ()
[t fucten sreferred A
svan s e - deyms oz000:

Dk | Pomer ik

prestizeny

LB Communicaton Capebic s o
.. 3010202210000
[P0 Souree [lrose s Dhuiee 00
ReqRD 1bytes fio... 9002020

s 0011
3 . e 20020600
‘Catie Orenaten: Sua: R

R

001
8010202230000

66664 6064 60 66 6300 G0 G0 60 66 60 0660 60 T 5 o D _ACK - 0 ~
000000000 o . wsum IoeTateD_co e Al =1

0000 00 00 00 00 00 00 00
o000 0

Refresh F wiite Changes
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7. USB-C MONITORING

In USB-C Monitoring dialog operator can evaluate the status of the USB-C connection, the
various roles adopted, and the configuration of the DP Alternate Mode. The user can set the
initial roles for the UCD-340 TE and the optional capabilities for UCD-340 in the PD
Contract. Controls allow user also to swap roles and e.g. use the Cable Swap feature of
Unigraf Electrical Test cable. USB-C related panel can be selected from the USB-C tab on
the left edge of the GUI.

USB-C Monitoring dialog contains four horizontal tabs
. Roles and Modes

. Edit PDO Information

. External Power Load

. Cable Info

Roles and Modes Tab

The Roles and Modes tab is divided into two parts: the left side is the Status panel while
the right side provides the Configuration dialogs.

U] uCD-240 [1903C495] - USE-C, DP Alt Mode Reference Sink - O X
File View Tools Help

USE Type-C
& | RolesandModes Edit PDO Information  Power Load  Cable Info
=
a8 Status Configuration
> Power Role PD Source .
g Data Role DFP Cable Orientation e
S| VCONN enabled @®cc1 Oce2 Reset
o Current Defined by power contract
m DP Alt Mode status D: DPv1.3 2 lanes + USB 3.1 CC Pull-up
w DP Alt Mode signalling DPvl3
3 Default 1.54 3.04
—.| DR AltMode config Set UFP_U as DFP_D Opefa o @
k= Initial Port Role
= Fixed supply PDO
= Dual Power Role capable yes DRP -
O USB Suspend supported no
Externally powered no DP Alt Mode (DFF)
USE Communication capable no 4lanes (C,E)
Dual Data Role capable yes @ Auto enter on connect =
Voltage 5.00V (O Manual 2lanes (D)
Current 3.00A =
() Disable Exit
Contract RDO .
Obiect position 1 DF Alt Mode Capabilities (UFP_D)
Give back fiag false DP Alt Mode 4 lanes (C)
Capability mismatch yes
USB Comm. capable no [P Alt Mode 2 lanes (D)
No USB suspend yes i
Operating current, A 3.0 DP Alt Made 4 anes (£)
Maximum current, A 3.0 Multi-function preferred
Pull-up Strongest, 3.0A Swap
Vbus voltage 5.24V
Vbus current 0.01A Data role Power role WCONN
CC1voltage 170V
CC2 valtage 0.00V Prevent DUT swap requests
Weonn voltage 5.25V [Jvconn [Jrowerrole  []Datarole
SBU-1 voltage 270V
SBU-2 voltage 0.29v USE Bypass function
USB-2 USE-3
ET cable USE2.0 differential pairs
@ one O Two
Accessories
[ Audio Accessory [ Debug Accessary
[ DUT Connected  Unigraf Electrical Test (E-marked) cable Cable Orientation: Straight Disconnect Reconnect
—
Status

The status panel lists the various roles and statuses of UCD-340 after the connection
negotiation with the USB-C DUT.

The uppermost group indicates the general statuses like Power Role and Data Role
DP Alt Mode Configuration.

Fixed Supply PDO (Power Data Objects) lists the PD status settings for the connection
party acting as Source Port (in the shown case UCD-340).
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Contract RDO (Request Data Objects) lists the PD status settings for the connection party
acting as Sink Port.

The lowermost group lists the actual measured values of the Vbus, CC lines and VVconn.

Configuration

With UCD-340 user is able to electrically swap the roles of its CC lines to emulate flip of
the connected cable. In this way the user can verify functionality of DUT CC block in both
orientations.

In the Configuration dialog, the user can set the initial roles and configurations of UCD-340
USB-C interface for the connection. The Cable Orientation can be set only when Unigraf
Electrical test cable is present.

PD Controller Reset

In the event that PD communication between the TE and the DUT gets corrupted the
devices might end into a state out of which the devices cannot recover. In order to not have
to cycle power to the devices you can apply the PDC Reset button. In most cases the PD
communication will be successfully re-initiated, and the testing can continue.

DP Alt Mode

The configuration for DP Alt Mode is divided into cases depending on UCD-340 USB-C
interface role as Downwards Facing Port (DFP) or Upwards Facing Port (UFP).

DP Alt Mode {DFF)

(® Auto enter on connect 4lanes (C,E)
(O Manual 2 lanes (D)
(") Disable Exit

DP Alt Mode Capabilities (UFP_D)
[1DP Alt Mode 4 lanes (C)
[~1oP alt Mode 2 lanes (D)
[/10P Alt Mode 4lanes (E)
Multi-function preferred

4 lanes (C,E): Restart mode discovery and advertise support for modes C and D
(4 DP lanes).

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

Exit: Exit DP Alternate mode.
Disable: Exit DP Alternate mode and advertise no DP Alternate mode support.

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

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

Swap
The Swap buttons allows the user to request a swap of either Data role, Power role or the
CC line where VCONN is applied.
Swap
Data role Power role VCOMMN

Prevent DUT swap reguests
[Jvcomnm [Jrowerrole [ ]Data role

UISB Bypass function
1USB-2 USB-3

When Prevent DUT Swap requests are selected, UCD-340 capability to role swaps is
disabled.
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USB-2 Bypass Function

Control of data bypass between USB-C connector and USB A and B connectors. Please
refer to chapter Functional Description earlier in this manual.

USB-2: Enable USB-2 data bypass

USB-3: Enable USB-3 data bypass

ET Cable USB2.0 Differential Pairs

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

ET cable USB2.0 differential pairs

(®) One () Two
Accessories

[]Audio Accessary []pebug Accessory

Cable with P/N 546117 has two USB2.0 pairs, while P/N 546114 has only one pair. Please
update the control accordingly.

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

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

Accessories

Accessories
[ audio Accessory [Joebug Accessory

Audio Accessory: Enable simulation of Audio Accessory support
Debug Accessory: Enable simulation of Debug Accessory support

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

Note:

Please note that UCD-340 does not support any physical connections for the Accessory
functions. The selections enable only behavioural simulation.

Bottom Panel

The control lights indicate presence of the USB-C connection (Plugged, Not Plugged), the
type of cable (Passive, Active/E-marked, Unigraf electrical test cable) and Cable
Orientation (Straight, Flipped).

With the buttons, you can Connect / Disconnect or Reconnect the USB-C connection.
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Edit PDO Information Tab

The Edit PDO Information tab is divided into two sub-tabs: PD Source objects and PD Sink
objects. Both panels allow user to set the PD Contract parameters of UCD-340 TE.

[Z] UCD-340 [1716C208] - USB-C, DP Alt Mode Reference Sink - [m] X
Eile View Tools Help

USB Type-C

8| | Roles and Modes Edit PDO information  Power Load
=
]
(=] PD Source objects  pp Sink objects
3 5V av 12V 15V 20V 20V 20V
o
a Mandatory ~ | Fixed ~ | |Fixed ~ | |Fixed ~ | |Fixed ~ | |Disabled ~| Disabled
3]
g | | Moo Cument, ma ‘3nnn < | ‘annn = | |3|J|J|J = | |3|J|JD = | |5EIEIEI - ‘
3
| Voltage, my 5000 7| [s000 7] [0 F] [0 F] [0 F
=)
=
2| | | PeakCurent, % 150% v 128% v [125% v 110% v (100% v
5
2
& Max Power, mi

Max Voltage, mV

Min Valtage, mV

[Juss suspend Supparted 4 Load PDO's B save PDO's Refresh Apply
[ DUT Connected  Unigraf Electrical Test {non E-marked) cable Cable Orientation: Straight Disconnect
—
m UCD-340 [1716C208] - USB-C, DP Alt Mode Reference Sink - m] X

File View Tools Help

USE Type-C
Roles and Modes  Edit PDO information  power Load

PD Source objects  PD Sink objects

Mandatory | |Battery ~  |Variable * |Disabled * |Disabled +  |Disabled + Disabled ~

Max Current, mA

Valtage, mV

Max Power, mi

Min Valtage, mV

PD Contract selection PD Contract Settings RDO flags
[Imanual selection Automatically negotiate power contract [ Give Back Flag

Event Log USB-C' DP RX / Device

Use Battery PDO Mo USB Suspend
Use Variable PDO

PDO type priority a Load PDO's
Prefer higher voltage ~

s

| savePDOSs
Minimum required power
[ automatically calculate

Minimum power, mW 3000 =

Refresh

Apply

[ DUT Connected  Unigraf Electrical Test {non E-marked) cable Cable Crientation: Straight Disconnect

—
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Power Load

The Power Load tab allows user to configure the current consumed from Vgys when
UCD-340 acts as PD Sink. The control is done by selecting used load resistance. Different
resistance values are available in UCD-340 main unit and in Unigraf External USB-C
Power Test Unit.

[Z] UCD-34D[1716C208] - USB-C, DP Alt Mode Reference Sink - o X
File View Tools Help

USB Type-C
Roles and Modes  Edit PDO information  Power Load
Internal load External load

Resistars PD Object position 1

10 Ohm 5.00v

5.5 0hm
Resistors

(O 13.90hm (~0.4A)
(0 10.6 Ohm (~0.5 &)

3.550hm

3.50hm

Ewent Log ' USB-C ' DP RX ' Device

2.6 Ohm

(O 9.10hm (~0.54)
2.14Chm

(7.6 Ohm (~0.7 &)
1.76 Ohm

(®6.6 Ohm (~0.8 &)
Disabled

(5.6 Ohm (~0.9 A)

e (04.60hm (~1.14)
(2.6 0hm (~1.44)
(0 1.80hm (~2.84)
(O Disabled

Refresh

111 - the current is beyond contract

External Power Supply connected

[ DUT Connected  Unigraf Electrical Test (non E-marked) cable Cable Orientation: Straight Disconnect Reconnect

—

Please see UCD-340 Vhus voltage source capability in the table below. Without Unigraf
External USB-C Power Test Unit UCD-340 is able to source only 5 V.

5V 9V | 12V | 15V | 20V
Vbus power source capability
05A | 09A | 15A | 3A 3A 3A 3A 5A
UCD-340 ° ° ° °
UCD-340 with Eternal Power Test Unit ° ° ° ° ° ° ° °

Note: Please note that the controls in Power Load tab do not allow user to violate USB power
delivery specifications.

Note: Please note that by using Power Load tab settings the user can violate the Power Delivery
Options selections made in Edit PDO information tab.

Warning: When using Unigraf External USB-C Power Test Unit, please make sure that the
attached USB-C connection cable is qualified for the current ratings used.

Using a cable that is not qualified for high current will potentially lead to overheating
and severe damage.
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Cable Info Tab

The Cable Info tab allows user to monitor the VDOSs provided by the connected USB-C
cable to Discover Identity command.

m UCD-340 [1823C383] - USB-C, DP Alt Mode Reference Source - O X
File View Tecols Help
USB Type-C
8| Rolesand Modes Edit PDO information  Power Load Cable Info
=
3
; 000000 |a6 16 00 1c 00 00 00 00 03 00 00 03 d1 2f 08 11
o
= r -
= | UsB Vendor ID 16A6 [ XID Assigned by USB-IF 0x00000000
% | Modal operation supported yes
= | Preduct Type Passive Cable
g (L0, Commmunkcabos Copeble pa S8 Oevicg d bedDevice T
£ | USB Communicatons Capable: as USB Host o S8 product ID 050300
| USB SuperSpeed Signaling Support USE 3.1Genl
[ vBUS through cable Yes
| VBUS Current Handling Capability SA
SSRX2 Directionality Support Configurable
| SSRx1 Directionality Support Configurable
| SSTX2 Directionality Support Configurable
| SSTX1Directionality Support Configurable
| Cable Termination Type VOONN required
Cable Latency <10ns (~1m)
| USB TypeC plug to USE Type-A/B/C/Captive USE Type-C
| Firmiware Version 0x0001
Hardware Version 0x0001
Refresh
[ DUT Connected Cable Orientation: Straight Disconnect Reconnect
| —
Click Refresh to read the data from an electrically marked cable.
Note Please note that Cable Info function is not available for some early versions of UCD-340

test equipment hardware. Please contact Unigraf for details.
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8. DP ALT MODE REFERENCE SINK

The USB-C, DP Alt Mode Reference Sink role (DP RX) 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
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). Enabled by default.

Audio monitoring and saving (Audio). Enabled by default.

Status information and control of the upstream link (Link). Partly enabled by default.
EDID editor (EDID).

DPCD editor (DPCD).

HDCP status monitor and control (HDCP).

Video Tab

UCD-340 [1716C208] - USB-C, DP Alt Mode Reference Sink - (m] X

File View Tools Help

/Video { Audio ‘{Link \{EDID ‘/DPCD '{HDCP '{SDP \{Source DUT Testing ',

e | [R CH (=

Live

/ Event Log / USB-C | DP RX ' Device |

| 4096x2160p 60.0Hz RGB 8bpc Capturing... 19 SST

= |

Video tab is the Preview window for the captured DisplayPort stream.
Input video mode
4096x2160p 60.0Hz RGE 8bpc Capturing... 1162

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
YCbCr (ITU-709) -> RGE

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

. 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

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
E

Clicking the button opens a dialog where you can enter the number of frames that you want
to record. You can also enable the buffered mode in this dialog.

M) Recording X

Mumber of frames to record: EI = [ Buffered \/ oK x Cancel

Capacity of the buffer: 47 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 3840x2160 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.
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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-340 [1716C208] - USB-C, DP Alt Mode Reference Sink - m] X
File View Tools Help

/Video '/ Audio "{Link (EDID ‘{DPCD '{HDCP '{SDP '/ Source DUT Testing '

ColrMode  automatic (= A =

Live  Snapshot

/Event Log / USB-C |/ DP RX " Device

o | vt e |

Snapshot: 4096x2160p 60.0Hz RGB 8bpc - Frame #46 SST (969,279) RGB(137, 168,215) #89A8D7
=

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

o 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

Fit to window

Zoom 25%

Zoom 50%

Zoom 100%

Zoom 200%

Zoom 500%

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 is enabled by default. Audio tab has a preview of the audio signal format and the

L/ UCD-340 [1716C208] - USB-C, DP Alt Mode Reference Sink — m] ¥
Eile View JTools Help

Video /' Audio ¥ Link | EDID "/ DPCD " HDCP " SDP ' Source DUT Testing

Spectrum | 60 dB v @ Default audio playback device ~ Disable Preview

N NN TR N NN P NN N NN TN N P N NN PN N PN I T T N NN T RN SN TN NI N PN P PN NN N YT P U PN Y UN N U Y
ARG RAA AR AR S AR LR A ARl R R AR AR ARl RAR AR RERDE]

lIlllIllllllIllIllllIIllIlIllllIllIlllllIlIllIIllllllIlllllllIllIllIllllllllllllllllllllllll
\ABARRAAMRAALR AR RARRRARRAAARERARRADALAS LARAAMRAARRRALRAARERALRARREARERARERRRAARIADA]

kA A d i b bbb ki b bk b Al bbb Ak bbb i d b bk kb d d bl bbbk b bk bk bk bk
LARAAARRALRAARRLALARARREAREALMRERAALAARLRREAARARDRAARERARAARERALEAARARERAEEARAAEALDE]

N NN TR N NN P NN N NN TN N P N NN PN N PN I T T N NN T RN SN TN NI N PN P PN NN N YT P U PN Y UN N U Y
ARG RAA AR AR S AR LR A ARl R R AR AR ARl RAR AR RERDE]

Al L b A dd A dd bk bk b ddd kL ko h bk

AR A A hd b b A b h b g d b Ak d Al d bk bk Ak 'l
LARAAARSARRAARALRARAR AR ARDRARAADA)

LARBAARRALRAARRLALRAARRARRRARRRAARERARELDD]

Event Log [ USBE-C / DP RX ' Device

lllllIlllllllllIllllllllllllllllllllllllll Ak hd bh A d b h bbbk b b h kb kb ko d b h bk
\AARAARARRARLAMRARAERALAA)

AR A A dd b h A hh b g A g d b h Ak d Addh b b kARl b bR d Ak h ik kil b h A bk bk bk Lk bl ALk
LARAAARRALRAARALRALAAMAARE S AARAARASRALRALAAARAARAARAAARARAMAARRRAALRARAAREARADLARDLDE} N N

S W T T N

8 channels; 44100 Hz; 16 bits S5T

—

controls for audio playback and recording.
The audio signal format is shown in three ways

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

e  The frequency spectrum of the audio is shown in the lower panel. The range of the
spectrum display is from 0 to 1/2 of the input sampling rate. The amplitude scale of
the spectrum display can be selected between ‘Linear’ to 80 dB.

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.

IZ] ucD-340 [1716C208] - USB-C, DP Alt Mode Reference Sink — O =
File View Tools Help

Video ,/ Audio ‘| Link { EDID | DPCD | HDCP ' SDP ' Source DUT Testing

Spectrum | 60.dB v @ Defauit audio playback device w Disable Preview

PRI A

+C/ DP RX " Device

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-340 EDID. Since
UCD-340 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-340 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

0

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.

M) Recording X

o«
Recording duration, msec: = ‘/ x o

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 is partly enabled by default, partly with license:

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

[ZZ] UCD-340 [1903C493] - USB-C, DP Alt Mode Reference Sink - ] X
File View Tools Help I}
Video " Audio ¥'Link | EDID ¥ DPCD Y HDCP ' SDP ' Source DUT Testing

g Cable /HPD

=

A [ cable I 4o of Assert @ Deassert & Pulse HPD 2! Length, msec &F Short Pulse

>

o

% Link Status Link Configuration

) Laned Llanel lane2 Llane3 Max Lanes

g 0 O ) O ClockRecovery O1 @2 Oa

-, | I e T 0 Symblkck Max Bitrate, Gbps

S EEm B ) ) Chemnelequaization Otez Oz @s.40

=

c Wi

5 600 600 401 401 Voltage swing (mVpp) Other Capabilties

w 0 0 0 0 Pre-emphasis (dB)

Mmrsz s+

Scrambler reset

0x0000 0x0000 0x0000 0x0000 Error Count (Click to dear)

Lane count: 2 Bitrate (Gbps): 5.4 (HBR2)
MST mode: Disabled Framing mode: Enhanced @FFreh (OP) (OFFFEh (eDP ASSR) (O Custom Dx FFFF -
HOCP status: Disabled [JEnable fastLT
Scarambling: Enabled
S55C Status: Disabled
[+ Generate HPD pulse on Apply «" Apply
Update Link Status
Stream Status
Horizontal Vertical Misc CRC
Total: 2200 Total: 1125 Frame Rate, Hz:  59.992 Red:
Start: 192 Start: 41 Color Depth: Green:
Active: 1920 Active: 1080 8 Blue:
Sync Width:  (+)44 SyncWidth:  (+)5 Color Encoding:

RGB unsp. (legacy RGB mode)

Copy

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 asserted, 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 an 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-340 DisplayPort Alt Mode Sink and the Upstream Source. The data is
retrieved from the DPCD registers of the UCD-340 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-340 DisplayPort Alt Mode 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.

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.

31.



U N I G R A F DP Alt Mode Reference Sink

Scrambler Reset

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

Enable Fast LT
Indicate support for link training without AUX transactions.

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. Frame rate is calculated by the local sink.

Note:

Please note that the MSA information used for Video Timing Details is provided by the
Upstream Source, it is not measured by the UCD-340 local DisplayPort Alt Mode 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 is enabled with UCD Console Pro license.

I UCD-340 [1716C208] - USB-C, DP Alt Mode Reference Sink - O X
Eile View Jools Help

Video " Audio | Link }EDID | DPCD ' HDCP ' SDP | Source DUT Testing
EDID Data:

EDID Files

000000 |00 £ £ ££ ££ £f £f 00 54 ¢7 36 40 4c 34 32 30 2

000010(34 18 01 04 5 3d 23 78 3a 5f bl a2 57 4f a2 28 .
000020 |0 50 54 bf =f 80 71 4£ 81 00 81 c0 81 80 a8 c0

000030 |b3 00 95 00 d1 c0 4d d0 00 a0 £0 70 3= 80 30 20 S

000040 (35 00 5£ 5921 00 00 1a 56 S5e 00 a0 a0 a0 29 50
000050 (30 20 35 00 5£ 5521 00 00 1a 00 00 00 £d 00 38
000060 (4b 1= 86 36 00 0a 20 20 20 20 20 20 00 00 00 fc

Event Log | USB-C/ DP RX ' Device

000070 |00 55 43 44 2d 33 34 30 20 44 50 0a 20 20 01 ec HEX Editor
000080 |02 03 12 71 83 4f 00 00 29 OF T£ 07 15 06 55 3d

000090 |1£ c0 00 00 00 00 60 00 00 00 00 60 00 00 00 00 Clear
000020 |00 00 00 00 00 00 00 00 00 00 00 60 00 00 00 00

0000k0 |00 00 00 00 00 00 00 00 00 00 00 60 00 00 00 00 Append fie ...

000020 |00 60 00 00 00 00 00 00 00 00 00 00 00 00 00 00
000040 |00 60 00 00 00 00 00 00 00 00 00 G0 00 00 00 00
000020 |00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0O EDID Editor ..
0000£0 |00 00 00 00 00 00 00 00 00 00 00 G0 00 00 00 5c

Sink EDID

Write

This tab provides tools for accessing the EDID of the UCD-340 DisplayPort Alt Mode 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 memory

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.

IZ] EDID Editor - O X

E-EDID Encoder / Decoder

- Collction 1 * | Details of *:/0/Version/18-Byte data blocks/Descriptor 1"
Blocks in collection
~ - Block 0 [VESA EDID] Current Value = Detailed Timing Descriptar
£ Chedksum

W - Version o set @ Quick Config
Extension flag —
Vendor & Product ID

Detailed Timing Descriptor ~

Basic Display Parameters and F

Display x,y Chromacity coordin; Details of :/0/Version/18-Byte data blocks/Descriptor 17
Established timings T and 1T

Manufacturer's Timings Key Value -~
Standard Timings Pixel Clock 533250
+ - 18-Byte data blocks Horizontal addressable video 3340
+Descriptor 1 Horizontal Blanking 160
Descriptor 2 Vertical addressable video 2160
Descriptor 3
Vertical blanki 62
- Descriptor 4 ertcalblanking
~ -Block 1 [CEA 861] Horizental Front Porch 43
.. Checksum Horizontal pulse width 32
v - CEA Extensions Version Vertical Front Porch 3
Sink Underscans IT video Vertical pulse width 5
- Basic audo Horizontal Video Size 807
- YChCr (4:4:4) v
Vertical Video Size 345
< > ~ T N w

£ Load H save how Hex | | @] show Log
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DPCD Tab

The DPCD tab is enabled with UCD Console Pro license.

I UCD-340 [1716C208] - USB-C, DP Alt Mode Reference Sink - O X
Eile View Jools Help

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

000050 |00 00 00 00 00 00 00 Q0 00 00 00 00 00 00 00 00
000060 |00 00 00 00 00 00 0C 00 00 00 00 00 00 00 00 00
000070 |00 00 00 00 00 00 0C 90 00 00 00 00 00 00 00 00
000080 |00 00 00 00 00 00 00 Q0 00 00 Q0 00 00 00 00 00
000090 |00 00 00 00 00 00 00 Q0 00 00 Q0 00 00 00 00 00
000020 |00 00 00 00 00 00 00 Q0 00 00 00 00 OO0 00 00 00
0000k0 |00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

| POST_LT_AD]J_REQ_SUPPORTED =1

8| | DPCD Decoder | 1.4 + DETAILED_CAP_INFO_AVAIL = 0 o N Load I save
=
5
[a]
DPCD Address range: Ox| Number of bytes to read: 0x 100
S L
g |[oocooo|1s _1 1010001 80 02 00 06 00 00 00 20 00 ~ ﬁ;‘f‘[iﬁéﬂ%ﬁdﬂ ol
= ||coooro (oo 0 00 00 00 00 00 00 00 00 00 00 00 00 00 D002 = a2
& |[oooozo|oo 0o 0o 0o 0o 00 00 00 00 00 00 00 00 00 0O 00 MAX_LANE_COUNT = 2
Bl |[oooo30|2d 18 3¢ 28 a4 12 ca 47 9b 9£ £5 5a Sb 93 81 8d ENHANCED_FRAME_CAP = 1
=i |[0o0040 |00 0o 00 0o 00 0o 00 00 00 00 00 00 0O 00 00 0O TPS3_SUPPORTED = 1
5
=
=
]
2
w

0000c0 (00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0O ha
Set Reference Refresh g Write Changes

DPCD Address range: Ux Number of bytes to read: Elx

000000|14 14 2 01 01 00 01 80 02 00 06 00 00 00 80 00 o

000010 |00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00002000 00 00 00 00 00 00 Q0 00 00 Q0 00 00 00 00 00
000030|2d 18 3c 28 a4 1e ca 47 9b 9f £9 5a 5b 93 €1 8d
000040 |00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
000050 |00 00 00 00 00 00 00 Q0 00 00 00 00 00 00 00 00
000060 |00 00 00 00 00 00 00 Q0 00 00 00 00 00 00 00 00
000070 |00 00 00 00 00 00 0C 90 00 00 00 00 00 00 00 00
000080 |00 00 00 00 00 00 0C 00 00 00 00 00 00 00 00 00

]

Set Reference Refresh g Write Changes

DPCD tab is a tool for monitoring and editing the DPCD registers of the UCD-340
DisplayPort Alt Mode Sink.

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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v

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

I/l UCD-340 [1716C208] - USB-C, DP Alt Mode Reference Sink - O X
File View Tools Help

WVideo | Audio ' Link "EDID ¥ DPCD {HDCP '/ SDP ' Source DUT Testing

DPCD Decoder | 1.4 + DETAILED_CAP_INFO_AVATL = 0 ~ = Load & save
DPCD Address range: DXD Number of bytes to read: Dx
000000 |14 14 e2 01 01 00 01 80 02 00 06 00 00 00 80 00 A~ | Link/Sink Device Status

LANE_ALIGN_STATUS_UPDATED [RO]

00001000 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0x00204 : = OxE1
000020 |00 00 00 00 00 00 OC 00 00 00 00 00 00 OO0 00 00 INTERLAME_ALIGN_DONE = 1
000030 |2d 18 3c 28 a4 1= ca 47 9b 9f £9 5a 5b 93 81 8d DOWNSTREAM_PORT_STATUS_CHANGED =

000040 |00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 Q0
000050 |00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 Q0
000060 |00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 Q0 |
000070 |00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 Q0
000080 |00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 Q0
0000S80 |00 00 00 00 00 00 00 00 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
0000b0 |00 00 00 00 00 00 00 00 00 00 00 00 00 Q0 00 OO0
0000c0 |00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 Q0 ha

0
LINK_STATUS_UPDATED = 1
POST_LT_ADJ_REQ_IN_PROGRESS =0

Event Log; USBE-C/ DPF RX | Device

Set Reference Refresh 4} Write Changes

DPCD Address range: Dx Number of bytes to read: Dx

00020041007 1 00 00 00 Q0 00 00 00 Q0 00 00 &
000210|00 80 00 8 80 00 80 00 00 00 00 Q00 Q0 00 OO0
00022000 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00023000 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00024097 cf =4 47 1b 51 00 00 00 00 00 00 00 OO0 00 QOO0
000250 |00 00 00 00 00 00 00 00 00 00 00 00 00 OO0 00 00
000260 |00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 Q0
000270 |00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 Q0
000280 |00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 Q0

"

Set Reference Refresh 4} Wirite Changes

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-340 local DisplayPort Alt Mode Sink
click Write Changes.

Note

- Writing DPCD data to the DPCD registers of the UCD-340 local DisplayPort Alt Mode
Sink will potentially affect the status and capabilities of UCD-340 DisplayPort Alt Mode
Sink as seen by the upstream DisplayPort Alt Mode Source.

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

- During a reboot of UCD-340 the DPCD registers will be returned to their default values
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HDCP Tab

HDCP tab is enabled with UCD Console Pro license.

/] UCD-340 [1823C395] - USB-C, DP Alt Mode Reference Sink - m} x
File View Tools Help

Video | Audio ¥ Link | EDID " DPCD JHDCP ' 5DP ! Source DUT Testing

HDCP 1.3

@
=
=
D
= Status Configuration
>
E O Active HDCP Capable
o [ authenticated E
< @@ Dedared as HDCP capable
m (®) Production
9 0 keysloaded
= () Facsimile - "Test”
& O None
=
=t
o
=
i
HDCP 2.3
Status Configuration
T Active HDCP Capable
[ authenticated wE
@@ Dpedared as HDCP capable ® Product
roduction
0 keysloaded

(O Facsimile - "Test" -R1
() Facsimile - "Test”™ -R2

O MNone

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-340 device.

Status
The status field indicates the HDCP status of the connected UCD-340 device.

Active: The link between UCD-340 and the upstream source has been encrypted.

Authenticated: The HDCP handshake between the UCD-340 and the sink unit has been
completed successfully.

Declared as HDCP capable: The UCD-340 unit recognizes HDCP handshake messages.
Keys loaded: The HDCP keys are loaded to the UCD-340 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.
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HDCP 1.3 vs. HDCP 2.3

DP Alt Mode Reference Sink

UCD-340 devices support by default HDCP 1.3 standard with DisplayPort. The
functionality supporting HDCP 2.3 is enabled with HDCP 2.3 Support license

Event Log / USB-C/ DP RX | Device

Eile Miew TJools Help

[Z] uCD-340 [1823C395] - USB-C, DP Alt Mode Reference Sink - - O

Wideo ' Audio "Link | EDID Y DPCD HDCP " SDP " Source DUT Testing

HDCP 1.3
Status

Hil

HDCP 2.3
Status

1l

Active

Authenticated

Dedared as HDCP capable
Keys loaded

Active

Authenticated

Dedlared as HDCP capable
Keys loaded

Configuration
HDCP Capable
Keys
(®) Production
() Facsimile - "Test™

() None

Configuration
HDCP Capable
Keys
(®) Production
() Facsimile - "Test" - R1
() Facsimile - "Test™ -R2

() None
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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.

P/ UCD-340 [1716C208] - USB-C, DP Alt Mode Reference Sink - O x
File View Tools Help

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

ACR 00 01 17 44 00 00 3E 00 00 00 3E 00 00 00 3E 00 00 00 23E 00 00 20 00 00 00 80 00 00 00 20 Q00 00 00 20
RSP 00 02 00 01 00 DS 43 S0 00 D5 43 A0 00 42 48 90 00 42 48 RO
AIF 00 24 1B 44 01 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 Q0 00 00 00 00 Q0 00 00 00 00 Q0 00

Event Log / USB-C / DP RX | Device

Update

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

Audio_TimeStamp

Audio_Stream

Extension
Audio_CopyManagement

ISRC

Video Stream Configuration (VSC)
Camera Generic 0

Camera Generic 1

Camera Generic 2

Camera Generic 3

Camera Generic 4

Camera Generic 5

Camera Generic 6

Camera Generic 7

Vendor-Specific Infoframe packet
AVI InfoFrame packet

Source Product Descriptor InfoFrame packet
Audio InfoFrame packet

MPEG Source InfoFrame packet
Dynamic Range and Mastering InfoFrame
Picture Parameter Set (PPS)
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Source DUT Testing Tab

Source DUT Testing Tab is enabled with UCD Console Pro license. Please refer to
Appendix B of this document for more information about the available tests. Source DUT
Testing enables the execution of HDCP 2.3 Compliance Tests for a DP Source DUT.

Source DUT Testing enables testing of a USB-C DP Alt Mode Source DUT. Please refer to
Appendix E of this document to get a full definition of the Test Cases and test parameters.

[/l UCD-240 [1716C208] - USE-C, DP Alt Mode Reference Sink - O X
File View Tools Help

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

Electrical tests | HDCP 2.2 1Atests | HDCP 2.2 1Btests | CRCtests | SimpleLT tests

Test Mame Pass Fal Skip Run
v Up Face Port CC and VCONN test 1 0 0 1
¥ AUX (SBU) lines test 1 0 0 1
# DUT as Power Sink 1 0 0 1
« DUT as Power Source 1 a 0 1

Event Log | USB-C | DP RX | Device

% Configure ... m Import D Export

Run Selected [stop on Failure  Repeats: 2 Delay time, sec: = Save Report Clear All

Test Log:

ooov Maximum:0.1222, minimum:0.121A, deviatiom 0.007A is less than 0.050A A
ooov GCround current: Full current 0.353A, scaled limit 0.03S5A
goov Maximum:0.1022, minimum:0.054A, deviation 0.008A is less than 0.035&

0007.684.348: Test PASSED: "DUT as Power Source"

4+ Test complete —— PASSED ***

Select the tests for execution by clicking the selector 8@ in the left hand side of the
corresponding row.

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

Parameters from Test descriptor files can be loaded with Import and stored with Export.
Please refer to chapter Exporting Tests for TSI later in this document.

Tests are started by clicking Run Selected. By clicking Abort the sequence is stopped.

You can control the test flow either with Repeats of the test sequence, Delay between
individual tests or Stop on Failure that stops the whole sequence if one of the tests fail.

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

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

By clicking Clear All you can clear all results — the test log and the results matrix.

Click Clear Results to clear the result panel.
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Test Parameters

Each test set has its dedicated set of test parameters. You can open a dialog for defining the
parameters by clicking Configure....

Parameters of Electrical Test Group

Each test in the Electrical test set uses parameters to control test execution and acceptance
criteria. Parameters for all tests are collected in the dialog Electrical test parameters.

[/l USB Type C Electrical test parameters - [m] X
Test Parameters
Test timeout, miliseconds 5000 A
DUT Capabilities flags 7
Re-plug duration, miliseconds 1500
DUT attach timeout, miliseconds 10000
Power Contract timeout, miliseconds 10000
CC low voltage limit for default current (0.5/0.94), mV 261
CC high voltage limit for default current (0.5/0.94), my 588
CC low voltage limit for 1.54 current, mv 675
CC high voltage limit for 1.5A current, my 1139
CC low voltage limit for 34 current, my 1235
CC high voltage limit for 3A current, mV 2181
Weonn low voltage limit, my 3000
weonn high voltage limit, mv 5500
DP Alt Mode timeout, miliseconds 5000
NP Alt Mode ALY+ line idle lnw valtane limit. sinned. my nn hd

HDCP CTS Test Set
The HDCP Tests have test timeout and some additional parameters.

7] DP HDCP CTS 14 test parameters — [m] x>
Test Parameters

Test timeout, miliseconds 200000

Revoke ID 71.6A.15.46.6F

Source_EncDisableBootstrapping 1
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Parameters of CRC Test Set

CRC Video test parameters dialog allows you to define the test duration, number of frames
captured, and errors allowed. It allows you to define the frame size and capture.

CRC Video test parameters x
Base parameters Reference CRC's
Test timeout (miliseconds): 10000 = OxBESE, OxB33E, OxlABE3
0xBESE, 0xB33E, OxlAB3
D Run until timeout 0xB€SE, 0xB33E, Ox1AB3
Test length (# frames): =
Errors allowed (# frames): EI =

Repeat "Continuous motion picture test”™ until imeout

Expected Video Signal

Width (¥ pixels): 1920 =
Height {# pixels): 1080 =
Reference BPP: 24BFP -

Frame rate checking

[CJEnable frame rate check

CRC Capture length (# frames)

Ar 4

|3 |: I Capture now |

ﬁl’resem.. o OK x Cancel

Click Capture now to record Reference CRCs. Please define the number of frames used as
reference — either one or the number of frames in the predefined test sequence.

Presets

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.

Exporting Tests for TSI

Unigraf UCD Console includes a feature rich Software Development Kit (SDK) for use in
automated testing. The SDK 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
details.

The tests included in UCD Console’s Source DUT Testing tab and Sink DUT Testing tab

can be executed in TSI environment. A straightforward way is to use UCD Console’s

Tools > TSI Integration dialog to create the necessary files for TSI environment and use

Export function in DUT Testing tabs to include the intended tests.
¢ 5.2.1.9 Glitch Rejection

B 5.2.1.10 Interleaved EDID and DPCD Receiver Capabiity Read
= 5.2.1.11Downstream Stop on MOT Reset

o ololo

0
0
0
]

o ool
© oo

= 5.2.1.12 Downstream Stop on Timeout
S Configure ... E] Import G Export

Din Calartad Mctan an Fabiwa Danaate: |1 Nalay tima ear |1 2 Cava Dannrt Claay all

Export: Save parameters of the selected test to a file. If TSI Integration is enabled in
Tools > Options, also the test is appended into ‘Run Test’ file in TSI workspace folder.

Import: Recall parameters from configuration file. If TSI Integration is enabled in Tools >
Options, parameters are imported from a file in TSI workspace folder
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9. DP ALT MODE REFERENCE SOURCE

The USB-C, DP Alt Mode Reference Source role vertical tab (DP TX) 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). Enabled by default.

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

DPCD monitor (DPCD)

HDCP status monitor and control (HDCP).

Pattern Generator Tab

[ZJ UCD-340 [1823C393] - USB-C, DP Alt Mode Reference Source - m] x
File View Tools Help

Pattern Generator ' Audio Generator * Link | EDID Y DPCD | HDCP Y Sink DUT Testing

RGB 1 = [1

o2 ‘ideo Pattern Generator Custom image

=

2 m

= CTA 4096 x 2160 @ 60.0Hz ~ |8 bpc v Color Bars | umaner

i a . —J

o e 1 el e - -

[a)

o =t | =
o - -

@ | |ree 1 =1t . —
o

=]

5

o

=

T

2

in}

Default.bmp
Click on image to load
RGB 1 =1l
Timing values
D Custom

H-Sync Negative polarity  [] [l O [}
V-Sync Negative polarity  [] O O O

Manage Timings Pattern Generator Settings

¢ Apoly [ Auto-apply when valid

Predefined Timings

UCD-340 includes a set of common predefined video timings. Please find a list of the
timings with their major details in Appendix C: Predefined Timings. Click Select to choose
the video timing used.

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 1TU-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.
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Predefined Video Patterns

UCD-340 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 Console Pro license.

'E;'J‘ UCD-340 [1823C393] - USB-C, DP Alt Mode Reference Source - m] x
File View Tools Help

Pattern Generator | Audio Generator ' Link | EDID | DPCD | HDCP | Sink DUIT Testing

s Video Pattern Generator Custom image

=

2 m

= CTA 4096 x 2160 @ 60.0Hz ~ | |8bpc ~ Color Bars | umienar

7 . - —_

o | [re8 1 <[t - -

[a]

s e =
[l

8| |reE —
o

=1

3

=

c

o

2

[im]

Default.bmp
Click on image to load

Timing values

Custom [}
H-Total 4400
H-Start 215
H-Active 4056
H-Sync Width 88
V-Total 2250
V-Start 82
V-Active 2160
V-Sync Width 10
Frame Rate 60.000

H-Sync Negative polarity  [7] O O O
V-Sync Negative polarity  [] O O O

Manage Timings Pattern Generator Settings

# Apply [ auto-apply when valid

—

You can modify the timing parameters of the predefined video modes by selecting the
Custom check-box and editing the fields of the matrix.

Pattern Generator Settings

In order to avoid sourcing invalid video mode combinations, the new settings need to be
validated by the user by clicking Apply. Automatic validation will be applied when Auto-
apply when valid is checked.

Note Please note that the changes in Pattern Generator tab will not be applied unless the user
validates them by clicking Apply or when Auto-apply when valid is checked.
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Manage Timings

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

] Timing Editor - O *
Current timings:

Show/Type MName Timing values 2
Fixed VESA 4096 x 2160 @ 60.0Hz Active (4096 x 2160), Total (4176, 2222), Sync (32, §)

Fixed VESA 3340 x 2160 @ 30.0Hz [R...  Active (3840 x 2160, Total (4000, 2151}, Sync (32, 5)

Fixed VESA 3840 x 2160 @ 30.0Hz [R...  Active (3840 x 2160), Total (3920, 2191), Sync (32, 8)

Fixed CTA 3840 x 2150 @ 30.0Hz Active (3840 x 2160), Total (4400, 2250}, Sync (88, 10)

Fixed CTA 3840 x 2160 @ 50.0Hz Active (3840 x 2160), Total (5280, 2250}, Sync (88, 10)

Fixed CTA 4096 x 2160 @ 50.0Hz Active (4096 x 2160), Total (5280, 2250), Sync (88, 10)

Fixed VESA 3340 x 2160 @ 60.0Hz [R...  Active (3840 x 2160, Total (4000, 2222}, Sync (32, 5)

Fixed VESA 3840 x 2160 @ 60.0Hz [R...  Active (3840 x 2160), Total (3920, 2222), Sync (32, 8)

Fixed CTA 3840 x 2150 @ 60.0Hz Active (3840 x 2160), Total (4400, 2250}, Sync (88, 10)

Fixed CTA 4096 x 2160 @ 60.0Hz Active (4096 x 2160), Total (4400, 2250}, Sync (88, 10)

] Custom........ Test: Active (3840 x 2160), Total (3920, 2227), Sync (32, 8] ;

v
Delete Selected

Horizontal tming ~ Vertical timing

Total [3320 2222 (® Frame rate (Hz)
Active |3840 2160 (O Pixel Clock (MHz) 435,512 Clear
start |72 14
Sync width |32 5 Update timing

Sync polarity [ ] Megative [Inegative Name |TEst-1 |

x Cancel o oK

» In order to create a new custom timing based on one of the standard fixed, timings select
the fixed timing and change its name and click Add new timing to store.

» In order to modify an existing custom timing, select it, modify and click Update timing.
The dialog will make a sanity check for the values entered and will warn the user for any
combinations that cannot be used.

Customize Timings List

You can select which timings are shown on the pull-down menu. If you would like to
narrow down the selection un-check the Show box. The timings will remain in the list and
can be brought back to the pull-down menu, when needed.

45.



U N I G R A F DP Alt Mode Reference Source

Audio Generator Tab

Audio Generator tab is enabled by default.

ﬁ,’d UCD-340 [1710C208] - USB-C, DP Alt Mode Reference Source - O X
File View Tools Help

Pattern Generator ;/ Audio Generator ' Link ' EDID ¥ DPCD | HDCP ' Sink DUT Testing
Audio Status

Audio loaded: 2 channels @ 44100 Hz, 16 bits

Play control

e~ Audio from: Audio generator.
Stopped...

Audio Content

Event Log / USB-C | DP TX | Device

(®) Generate audio:

Waveform: Sine ~ Bits/Sample: 16 bits v

Signal frequency: = Amplitude: 60% v

Sample Rate: 44100 Hz ~ Channels: 2Channels  ~
(O Load audio from file:

pen

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

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

P To load an audio file from your PC, select Load audio from file, click the Open WAV
file... button, browse and select the file and click Open

P To play the selected audio content, click the Play E button.

The content will be looped until the Stop u button is clicked.
Audio Status in the top of the tab indicates the type of the currently played audio content.
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Link Tab

Link tab shows the status and control items for the DP Alt Mode link. Link tab is enabled

by default.
’}i'/ UCD-340 [1745C304] - USB-C, DP Alt Mode Reference Source - O *
File View JTools Help %
Pattern Generator ', Audio Generator | Link ¥ EDID | DPCD ¥ HDCP " Sink DUT Testing
a|| HPD
%
& | [ Asserted
[
% Link Status Link Configuration
e} Lane0 Llanel Llane2 Llane3 Number of Lanes
@ O @ ) ) ClockRecovery O1 [OF] ®a
=~ O @ ) ) Symbollock Bit rate, Gbps
E Channel equalization
Z ) o [ e ) — q O1ie2 Oz70 @®5.90
5 600 600 400 400  Voltage swing (mVpp)
= "
w 0 0 0 0 Pre-emphasis (dE) Enhanced Framing Mode
0x0000 0x0000 O0x0000 O0x0000 Error Count (Click to read) Saambler reset
rems = CiwEngh  SOULn) Oute @FFFFh (D) (OFFFEN (eDP ASSR) O Custom 0x FFFF |
MST mode: Disabled Framing mode: Enhanced
FErEAs = alied # Link training & FastLT
HDCP status: Disabled
Qutput Level Link Pattern CRC
Voltage Swing, mVpp: (®) Active video Red CRC: 0xB69E
400 @seo0  (Caoo  (O)1200 (O 1dle Pattern Green CRC: 0xB33E
() Training Pattern 1 Blue CRC: 0x1AB3 Copy
FEEniEs, O () Training Pattern 2
o 3.5 6.0 9.5
@ O O O O Training Pattern 3
5 O Training Pattern 4
& Apply Overrides Opres7
(_)HBR 2 Compliance EYE pattern
(C)SER (Symbal Error Rate)
() Force Active Video
(_)Force Ide Pattern
—

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.

Scrambler Reset

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

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

Link Pattern
Select between Active video and audio, Idle pattern, or special bit patterns.

When Force Active Video option is selected, character error messages from sink will not
interrupt video transmission.

When Force Idle Pattern is selected, Link Training and Active Video will not be initiated
even after a re-connection.

CRC

The 16-bit CRC (checksum, cyclic redundancy check) values of the three color
components calculated by the Sink hardware.
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EDID Tab

EDID tab is enabled with UCD Console Pro license.

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

m UCD-340 [1710C180] - USB-C, DP Alt Mode Reference Source - - O =
File View Tools Help

Pattern Generator ' Audio Generator ' Link /EDID | DPCD % HDCP ', Sink DUT Testing

EDID Data:

Q00000
Q00010
000020
000030
000040
Q00050
Q00080
Q00070
000080
000030
0000ad
0000k0
0000c0
Q000d0
00000

Event Log / USB-C | DP TX | Device

00 ££ £f £ ££ ££ ££ 00 54 c7 36 40 4c 34 32 30
341801 04e53d2378 3a5fbl a2 57 4f a2 28
Of 50 54 bf ef 80 71 4f 51 00 81 c0 81 8O a% cO
b3 00 95 00 dl c0 4d d0 00 a0 £0 70 3= 80 30 20
35005£592100001a 56 52 00 a0 a0 ad 29 50
302035005£59210000 1a 0000 00 £d 00 38
4b le 86 36 00 0a 20 20 20 20 20 20 00 00 00 fc
00 554344 2d3334302044500a202001ec
02031271834f0000290f 7£ 07 1506 55 3d
1f c0 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 Q0 00 00 Q0 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 G0 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 G0 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 Q0 00 00 00 00 00 00 00 00 00 00 00 00 00

EDID Files
Load ...

Save as ...

HEX Editor
Clear

Append file ...

EDID Editor ...

0000£0 (00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 5¢

Virtual Channel

1 -

Connected Sink EDID

Wirite

There are three basic functions:

o 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

Virtual Channel
Select virtual channel when MST is enabled.

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.

I7] EDID Editor — [m] .
E-EDID Encoder | Decoder
~ - Collection 1 ~ . A
P " £ -
o Detads of " /0/Version/18-Byte data blocks/Descriptor 1
~ - Black 0 [VESA EDID] Current Value = Detaied Timing Descriptor
v Version o set g Quick Config
Extensio ﬂ::x New Valoe:
» - Viendor &Pr T = =
» - Basic Display Parameters and F Detaded Timing Descriptor =
e X,y Chro ’?3:;"1 9 | Detas of : 0/Version/18-Syte data blocks Descriptor 1°
» - Established timings.
» -Manufacturer's Timings Key value ~
» -Standard Timings Pixel Clock 533250
~ - 18-Byte data blocks Horizontal addressable video 3840
Descriptor 1 Horizontal Blanking 160
Desarptor 2 Vertical addressabie video 2360
Deserptor : Vertical blanking 62
~ -Block 1 [CEA 861] Horizontal Front Porch 48
Chedksum Horizontal puse width 32
- CEA Extensions Version Vertical Front Porch 3
Sink Underscans IT video Vertical pulse width 5
YCbCr (4:4:4) v | | Forizontal Video Size 607
Vertical Video Size 345
= 2 S - w
i3 Load & seve it showrex | | ] showLeg
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DPCD Tab

The DPCD tab is enabled with UCD Pro for DP Source license.

E UCD-340 [1716C208] - USE-C, DP Alt Mode Reference Source - [m] *
File View Jocls Help

Pattern Generator ' Audio Generator ' Link | EDID ¥ DPCD {HDCP ' Sink DUT Testing
DPCD Decoder | 1.4 + DETAILED_CAP_INFO_AVAIL = 0 o N Load I save

DPCD Address range: DxlCl Number of bytes to read: Dx

000000 |14 14 22 01 01 00 01 80 02 00 O6 OO0 00 00 80 00
000010 |00 00 Q0 00 00 00 00 00 00 00 OO0 00 Q0 00 00 00

>

Link/Sink Device Status
SINK_COUNT [RC]
0x00200 ;= 0x41
000020 |00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 SINK COUNT = 1

000030 |2d 18 3c 28 a4 le ca 47 9b 9f £9 Sa 5b 93 81 8d CP_READY =1
000040 |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 00 00 00 00 00 00 00
000060 |00 00 00 00 00 00 0C 00 00 00 OO0 OO0 00 00 00 00
000070 |00 00 00 00 00 00 0C 00 00 00 OO0 OO0 00 00 00 00
000080 |00 00 00 00 00 00 00 00 00 00 OO0 Q0 00 00 00 00
000090 |00 00 00 00 00 00 00 00 00 00 OO0 00 Q0 00 00 00
000020 |00 00 00 00 00 00 00 00 00 00 OO0 00 Q0 00 00 00
0000k0 |00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
0000c0 |00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 v

Event Log | USB-C / DP TX | Device

Set Reference Refresh g Write Changes

DPCD Address range: Ux Number of bytes to read: Ux

000200 |41 00 77 00 01 01 0C 00 00 00 OO0 OO0 00 00 00 00 )
000210 |00 80 00 80 £f £f £f £ 00 00 OO0 00 00 00 00 00
000220 |00 00 00 00 00 00 00 00 00 00 OO0 Q0 00 00 00 00
000230 |00 00 00 00 00 00 00 00 00 00 OO0 00 Q0 00 00 00
000240 |7a 39 24 22 8 39 2 00 00 00 00 00 Q0 00 00 OO
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 0C 00 00 00 OO0 OO0 00 00 00 00

Set Reference Refresh g Write Changes

v

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

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.

E]' UCD-340 [1716C208] - USB-C, DP Alt Mode Reference Source
File View Tools Help

Pattern Generator ' Audio Generator {Link '{EDID /DPCD ' HDCP | Sink DUT Testing
DPCD Decoder | 1.4 + DETAILED_CAP_INFO_AVAIL =0

DPCD Address range: DxlCl Mumber of bytes to read: Dx

~

3 Load u Save

000000
000010
000020
000030
000040
000050
000060
000070
000080
000050
0000a0
0000b0
0000cO

Event Log / USB-C / DP TX | Device

1414201010001 8002 0000000008000
00 00 00 00 00 00 00 00 00 00 00 Q0 00 OO0 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
2d 18 3c 28 a4 le ca 47 %b 9f £9 5a 5b 93 81 8d
00 00 00 00 00 00 00 GO 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 GO 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 OO0 00 Q0 00 Q0 00 00 00 00
00 00 00 00 00 00 00 OO0 00 Q0 00 Q0 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 Q0 00 Q0 00 00
00 00 00 00 00 00 00 GO 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

Set Reference Refresh

DPCD Address range: Dx Number of bytes to read: Dx

g Write Changes

000200
000210
000220
000230
000240
000250
000260
000270
000280

41 00 77 od[81]p1 00 00 00 00 00 60 00 00 00 00

00 B0 Q0 8 £f £f ££ 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 GO 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 GO 00 00 00 00 00 00 00 00
dd 7e bb 6c 1c a8 27 00 00 00 00 Q0 00 00 00 00
00 00 00 00 00 00 00 OO0 00 Q0 00 Q0 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 Q0 00 Q0 00 00

Set Reference Refresh

g Write Changes

"

Link/Sink Device Status
LANE_ALIGN_STATUS_UPDATED [RO]
0x00204 := 0x81
INTERLAME_ALIGM_DOME = 1
DOWNSTREAM_PORT_STATUS_CHANGED =

0
LINK_STATUS_UPDATED = 1
POST_LT_ADI_REQ_IN_PROGRESS =0

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.

o 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-340 local DisplayPort Alt

Mode 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 enabled with UCD Console Pro license.

w UCD-340 [1710C180] - USB-C, DP Alt Mode Reference Source - m] X
File View Tools Help
Pattern Generator | Audio Generator ' Link | EDID (DPCD /HDCP ' Sink DUT Testing
g
E HDCP 1.3
Status Configuration
E [ [JEnable encryption
(=] -
= Authenticated [ Authenticate
& 0  authentication in progress
g @ Keys loaded Keys
=] (®) Production
é (O Facsimile - "Test"
@ Onone
[in}
HDCP 2.3
Status Configuration
D Acive [CJEnable encryption
) Authenticated D Authenticate
[ Authentication in progress
@ Keys loaded
Keys Content level
(®) Production
®Type0
() Facsimile - "Test” -R1
(O Facsimile - Test” -R2 o
Type 1
() Nane bt
—

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-340 device.

Status
The status field indicate the HDCP status of the connected UCD-340 device.

Active: The stream between UCD-340 and the downstream sink has been encrypted.

Authenticated: The HDCP handshake between the UCD-340 and the sink unit has been
completed successfully.

Authentication in process: The HDCP handshake is in process between the UCD-340 and
the downstream sink unit.

Keys loaded: The HDCP keys are loaded to the UCD-340 unit.

Configuration
Authenticate: Perform the HDCP initiation handshake between the UCD-340 and the sink
unit.

Enable encryption: Check to enable the encryption of the stream between UCD-340 and the
downstream sink.

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

Content level

Selection of Type 1 content ensures that content encryption is done with HDCP version 2.2
or higher.
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HDCP 1.3 vs. HDCP 2.3

UCD-340 devices support by default HDCP 1.3 standard with DisplayPort. The
functionality supporting HDCP 2.3 is enabled with HDCP 2.3 Support license.

m UCD-340 [1710C180] - USB-C, DP Alt Mode Reference Source had - O
File View JTools Help
Pattern Generator | Audio Generator | Link | EDID ' DPCD /HDCP ' Sink DUT Testing
g
z HDCP 1.3
= Status Configuration
£ = e Dlensbie enarypton
5 T suthenticated [ Authenticate
; 0  Aauthentication in progress
8 B keyshoaded T
= (®) Production
g (O Facsimile - "Test"
§ (O'None
[in]
HDCP 2.3
Status Configuration
0 Active [Enable encryption
BN Authenticated [ Authenticate
[ Authentication in progress
BN Keys loaded
Keys Content level
(®) Production
®Typeo
() Facsimile - "Test” -R1
() Facsimile - "Test" -R2. o
Type 1
O None b
—
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Sink DUT Testing Tab

Sink DUT Testing Tab is enabled with UCD Console Pro license. Please refer to
Appendix B of this document for more information about the available tests. Sink DUT
Testing enables the execution of HDCP 2.3 Compliance Tests for a DP Sink DUT.

Sink DUT Testing enables testing of a USB-C DP Alt Mode Sink DUT. Please refer to
Appendix E of this document to get a full definition of the Test Cases and test parameters.

Eﬂ UCD-340 [1823C393] - USB-C, DP Alt Mode Reference Source — m] *
File View Tools Help

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

Electrical tests / HDCP 2.3 2C tests

@
fa}
=
]
a
fad Test Name Pass Fal Skip Run
o
a ' 2C-01Regular Procedure - With transmitter 1 0 0 1
E « 2C-02 Irregular Procedure - New Authentication after AKE _Init 1 0 0 1
@
= « 2C-03 Irregular Procedure - New Authentication during Locality Chedk 1 0 0 1
g # 2C-04Trregular Procedure - New Authentication after SKE_Send_Eks 1 0 0 1
E # 2C-05 Irregular Procedure - New Authentication during Link Synchronization 1 0 0 1
fir
E Configure ... E Import m Export
Run Selected [JstoponFaiure  Repeats: El > Delay time, sec: El = Save Report Clear All
Test Log:
0003.054.082: [TE-Sre] Enables HDCD Encryption within 200ms after SKE_Send Eks ~

0003104
Qgoz.10
0003105

Transmits visible test pattern to DUT
: DUT completes the authentication process
: Test PASSED: "2C-05 Irregular Procedure - New Buthentication during Link Synchronization”

** Test complete —— PRSSED ***

—

Select the tests for execution by clicking the the corresponding row.

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

4 Parameters from Test descriptor files can be loaded with Import and stored with Export.
Please refer to chapter Exporting Tests for TSI later in this document.

4 Tests are started by clicking Run Selected. By clicking Abort the sequence is stopped.

You can control the test flow either with Repeats of the test sequence, Delay between
individual tests or Stop on Failure that stops the whole sequence if one of the tests fail.

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

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

By clicking Clear All you can clear all results — the test log and the results matrix.

Click Clear Results to clear the result panel.

54.



U N I G R A F DP Alt Mode Reference Source

Test Parameters

Each test set has its dedicated set of test parameters. You can open a dialog for defining the
parameters by clicking Configure....

Parameters of Electrical Test Group

Each test in the Electrical test set uses parameters to control test execution and acceptance
criteria. Parameters for all tests are collected in the dialog Electrical test parameters.

[/l USE Type C Electrical test parameters - m} X
Test Parameters
Test timeout, miliseconds 5000 A
DUT Capabilities flags 7
Re-plug duration, milliseconds 1500
DUT attach timeout, milliseconds 10000
Power Contract timeout, miliseconds 10000
CC low voltage limit for default current (0.5/0.9A), mV 261
CC high voltage limit for default current (0. 5/0.9A), mV 588
CC low voltage limit for 1.54 current, mv 675
CC high voltage limit for 1.5A current, my 1189
CC low voltage limit for 34 current, mv 1238
CC high voltage limit for 3A current, mV 2181
Veonn low veltage limit, mv 3000
Veonn high voltage limit, mv 5500
DP Alt Mode timeout, milliseconds 5000
NP Alt Made ALY + line idle low voltane limit. sioned. my 1nn v

HDCP CTS Test Set
The HDCP Tests have test timeout as a given parameter.

Presets

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.

Click Clear Results to clear the result panel.

Exporting Tests for TSI

Unigraf UCD Console includes a feature rich Software Development Kit (SDK) for use in
automated testing. The SDK 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
details.

The tests included in UCD Console’s Source DUT Testing tab and Sink DUT Testing tab
can be executed in TSI environment. A straightforward way is to use UCD Console’s
Tools > TSI Integration dialog to create the necessary files for TSI environment and use
Export function in DUT Testing tabs to include the intended tests.

¢ 5.2.1.9 Gitch Rejection 1 0 0 1

B 5.2.1.10 Interleaved EDID and DPCD Receiver Capabity Read 0 0 0 0

= 5.2.1.11Downstream Stop on MOT Reset 0 0 0 0

= 5.2.1.12 Downstream Stop on Timeout 0 0 0 0 v
S configre ... D Import B Export

Din Calarbad Mctan nn Fabiwa Danaate: |1 Nalay fima eart |1 2 Cava Dannrt Claxy all

Export: Save parameters of the selected test to a file. If TSI Integration is enabled in
Tools > Options, also the test is appended into ‘Run Test’ file in TSI workspace folder.

Import: Recall parameters from configuration file. If TSI Integration is enabled in Tools >
Options, parameters are imported from a file in TSI workspace folder
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10. COMPLIANCE TESTS

Compliance test capability is a license enabled add-on to UCD Console.

The tests are included in the GUI software, license codes enable the tests for use. Please
refer to Appendix B Licensing for details. The list of compliance tests that UCD Console
supports, please refer to document DP CTS Tool Options for Unigraf UCD-3XX.pdf. It can
be downloaded in Unigraf Document Center at https://www.unigraf.fi/documents/. If you
have any additional questions, please contact Unigraf or your local representative.

Compliance tests (CTS Tests) are part of tests included in Source DUT Testing tab of
DP RX and Sink DUT Testing tab of DP TX.

[/ UCD-340 [1714C195] - USB-C, DP Alt Mode Reference Sink - O X
File View Tools Help

Video | Audio ' Link } EDID ', DPCD ‘HDCP ' SDP | Source DUT Testing

@
S
g Electrical tests HDCP 2.3 1A tests HDCP 2.3 1B tests CRC tests Simple LT tests
= Test Name Pass Fal Skip Run
o
[a] — 1A-01Regular Procedure - With previously connected Receiver (With stored km) 1] 1] 0 0
E — 1A-02 Regular Procedure - With newly connected Receiver (Without stored km) 1] 1] 0 0
w
= — 1A-03 Regular Procedure - Receiver disconnect after AKE_Init 1] 1] 0 0
E\ — 1A-04Regular Procedure - Receiver disconnect after km 1] 1] 0 0
E — 1A-05Regular Procedure - Receiver disconnect after locality check 1] 1] 0 0
2
L — 1A-06 Regular Procedure - Receiver disconnect after ks 1] 1] 0 0
— 1A-07 Regular Procedure - Receiver sends REAUTH_REQ after Ks 1] 1] 0 0
— 1A-08 Irregular Procedure - Verify Receiver Certificate a a [1] [1]
— 1A-09 Irregular Procedure - SRM o o 0 0
— 1A-10 Irregular Procedure - Invalid H' 1] 1] 0 0
— 1A-11Irregular Procedure - Pairing Failure 1] 1] 0 0
— 1A-12 Irregular Procedure - Locality Failure a a 0 0
E Configure ... E Import D Export
Run Selected [15top on Failure Repeats: 2 Delay time, sec: = Save Report Clear All
Test Log:
—

The tests cases are divided to test categories as described in Appendix E of this document.
Each test category can be found in its dedicated sub-tab. The sub-tabs as in turn enabled by
the licenses present in user’s PC. Please refer to chapter 5 License Manager earlier in this
document.

56.


https://www.unigraf.fi/documents/

U N I G R A F Compliance Tests

Test Parameters

Before running the tests, capabilities of the DUT has to be defined for the test engine. Each
test category has its dedicated test parameter dialog. Click Configure... in Source DUT
Testing or Sink DUT Testing tab to open the parameter dialog.

/] DP HDCP CTS 14 test parameters — O X
Test Parameters
Test timeout, miliseconds 00000
Revoke ID 71.6A.15.46.BF
Source_EncDisableBootstrapping i
@ Presets... ' oK x Cancel

For a detailed description of capabilities listed on the tab please refer to document
HDCP 2.3 on DisplayPort Compliance Test Specification

Note

Please make sure that the capability tables are completed before running the tests. The
result of the test might be misleading if the DUT capabilities and the table do not match.

Saving Test Parameters

Test parameters can be saved for later use in two ways: internally or externally in a file.
In parameter dialog the parameter set can be saved as an internal Preset.

In Source or Sink DUT Testing tab Export saves test definitions of each selected test in a
separate file. Import loads the parameters back to UCD Console. They can be run with

Unigraf TSI. Please refer to chapter 7.3.6 Running Tests in document TSI-X_Reference.pdf
in UCD Console release package.
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Running CTS Tests

Source DUT Testing and Sink DUT Testing tabs include the tests enabled with the set of
licenses present in UCD Console. The tests are grouped in test set tabs. In tabs the tests are
listed by the test name and reference number as presented in applicable compliance test
specification. UCD-300 firmware implements the test according to the test specification.

For running a test, select it and click Run selected. For selecting multiple consecutive tests
in the list hold down the Shift key of your keyboard while selecting the tests. For selecting
multiple individual tests hold down the Ctrl key in your keyboard while selecting.

E] UCD-340 [1714C193] - USB-C, DP Alt Mode Reference Source - O X
File View Tools Help

Pattern Generator | Audio Generator ' Link Y EDID ! DPCD {HDCP [ Sink DUT Testing

Electrical tests | HDCP 2.3 2C tests

@
=
=
]
a
fa Test Mame Pass Fal Skip Run
o
[a) W 2C-01Regular Procedure - With transmitter 0 a ] 0
E W 3C-02 Irregular Procedure - New Authentication after AKE_Init 0 o o 0
@l
2 ||| W 2C-03 Ireqular Procedure - New Authentication during Locality Check 0 0 0 0
g‘ — 2C-04Irregular Procedure - New Authentication after SKE_Send_Eks 0 1] 1] 0
E — 2C-05 Irregular Procedure - New Authentication during Link Synchronization 0 o o 0
i
E Configure ... E Import m Export
Run Selected [ 5top on Failure Repeats: > Delay time, sec: = Save Report Clear All

TestLog:

—

Repeats defines number of test-runs and the Delay time delay between the tests. When
repeating a sequence of tests, all selected tests are performed in each repetition. E.g. when
you repeat tests 1, 2 and 3 two times, the sequence is: 1, 2, 3, 1, 2, 3.

Test flow parameters like Test timeout and Test cycle delay can be defined in Test
Parameter dialog launched by clicking Configure....

Selecting Stop on Failure stops execution of a series of tests in case a failure is found.

For clearing the Status Log and the Results matrix, click Clear All.
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Evaluating CTS Test Results

The test procedure advancement can be monitored in the Test Log panel. It describes the
steps of each individual test in the way defined in the corresponding VESA Compliance
Test Specification. Please use the Status Log and Specification side by side when
interpreting the results.

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

m UCD-3240 [1714C195] - USB-C, DP Alt Mode Reference Source
Eile View Tools Help

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

Electrical tests | HDCP 2.3 1A tests

|TestName Pass Fal Skp

Event Log / USB-C ' DP TX | Device

1A-01 Regular Procedure - With previously connected Receiver (With stored km)

i

0

1A-02 Regular Procedure -
14-03 Regular Procedure -
14-04 Regular Procedure -
14-05 Regular Procedure -

Er—

TestLog:

With newly connected Receiver (Without stored km)
Receiver disconnect after AKE_Init
Receiver disconnect after km

o o o o
o o o o
e o o o o

Receiver disconnect after locality check

B configure ... | | [

Repeats: |1 2 Delay time, sec: |1 =

=3

Import

Save Report

oo02.
o0oo0z.
0002,
0002,
ooo2.
0002.7
0002,
oo02.
0002 .
0002,
0002.
o002
ooo02.

[TE-Snk]
[TE-Snk]

: ITE-
: [TE-Snk]
: [TE-Snk]
: [TE-Snk]

transmission
0002.95€.375:
0002.95€. €74:

[TE-Snk]

Test PASSED:

Send AKE_Send_pairing_Info message
{Locality Check]
STEP 1lA-01-4

DUT sends LC_Init message

TE sends LC_Send L _prime message
[Session Key Exchange]
STEP lA-01-%5

DUT sends SKE_Send_Eks message

DUT writes Valid Type Value message
STEP 1A-01-€

DUT enables HDCP encryption
STEP 1A-01-7

Checking the correctness of the LINK_VERIFICATION_PATTERN within the first 48VE-ID

Authentication and link integrity check complete
"lA-01 Regular Procedure - With previocusly connected Receiver (With stored km)"

“+ Test complete —-- PASSED *+*+
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Test Report

Results of the test can be saved as a report in HTML format.

Click Save Report in UCD Console. A dialog will open where information about the DUT
and remarks about the test can be included in the report. Details of the used test equipment
and the software and firmware version will be added automatically.

12 Report information - m] X
UCD-340 [2009C922] DUT Information
Serial number: Model:
2009€922 puT |
Firmware package: Serial Number:
MF 1.0.13 MH 1.9.15 |
MC0.21.52 Revision:

Application Version | |
Version 1.8 [R39], Build# 27476

Report Information
Tested by: |Unigraf 1

Remarks: (1024 chars max.)

X oo

Viewing the CTS Test Report

The report file can be viewed with any HTML browser. The report has built-in views for
Report Summary, Test Summary, and individual Test Logs.

Unigraf Test Report

¢ @ . file//Ci/Users/aaa/Desktop/test.htmi Yo e =
.

Total number of test runs: 4
Passed test runs: 4

Failed test runs: 0

Skipped test runs: 0
Aborted test runs: 0

TEST DETAILS, TEST 1

1A-01 Regular P dure - With previ ly Receiver (With stored km)

Test Resuit: PASSED

Test Settings:

Test timeout, milliseconds = 200000
Revoke ID = 71.6A.15.46 BF
Source_EncDisableBootstrapping = 1

Test Log
0000.000.001: Start test "1A-01 Regular Procedure - With previously connected Receiver (With stored km)"

0000.000.146: [TE-Snk] [Before Starting Authentication]
k] STEF 1A-01

0000.000. 1
0001.000. TE transmits Receiver Connected Indicaticn(Hot plug, CONNECTION STATUS_NOTIFY and IRQ_EFD)
0001.001. ] [Ruthentication and Key Exchange

0001.001. ] STEP 1A-01-2

0001.099. WARNING. DUT sends unencrypted video

0001.100. ) DUT initistes suthentication by transmitting ARE Init

0001.100. ] STEP 1A-01-3

0001.255. ] AEE Send Cert message is available

0001.256. DUT sends AKE No_Stored_km message

0002.232. Send AKE_Send H_Prime message

0002.234. Send AKE Send pairing Info messags

0002.234. ] [Locality Check]

0002.234. ] STEP 1A-01-4

0002.235. DUT sends LC_Init message

0002.242. TE sends LC_Send_L_prime message

0002.243.7 [Session Exchange

0002.243. STEF 1A-01-5

0002.244. DUT sends SKE_Send Eks message

0002.244.
0002.244.
0002.504.
0002.504.
0002.504.
0002.525.970: 1 Authentication and link integrity check complete

0002.526.347: Test PASSED: "1a-01 Regular Procedure - With previcusly connected Receiver (With stored km)*"

DUT writes Valid Type Value message

] STEP 1a-01-6

1 DUT enables HDCP encryption

] STEE 1A-01-7

1 Checking the correctness of the LINK_VERIFICATION FATTERN within the first 48VB-ID transmission

“+¥ Test complete —— PASSED ***

TESTDETAILS, TEST 2

1A-02 Regular F - With newly stored km}

Test Result PASSED v

60.



UNIGRAF Event Log

11.

EVENT LOG

The 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

I/l UCD-340 [1823C303] - USB-C, DP Al Mode Reference Source - O X
File View Toocls Help
P @ Start Capture Stop Capture
3
0| | Data sources and filters: EventLog ' DP AUX analyzer (DP Qutput port)
[ ~ -DisplayPort Qutput B e Report £3 Open
alll i -FEweo
=) AUX # Timestamp Type From F  Dats A || |5 254479.841ms
M ~ -USB-C
a L @eo 1 254472736 USBC SNK D {SNKGHO}:{VDM} 8C 714C 26 25 4D D3
- 2 254474, 488 USB-C SNK 0 4SNKHD}:{VDM} 4C 95D2F9 5E A2
S 3 254475.239 UsSB-C SMNK O SN0 VDM pcnzos
£ 4 254477.990 USB-C SNK D {SNIHD}:{VDM} [PD] S0P Preamble 51
] 5 254479.841 UsBC SRC O ASRCHO}{SOURCE CAF} 5151825
6 254480, 532 USB-C SNK 0  {SNKM0}:{GOOD CRC} ?S’éluigcfzg'}j}:o}‘
7 254482.061 USB-C SMK 0 {SNKM0M{REQUEST} [0]2231912c - 5.0
8 254482.753 USB-C SRC 0 {SRCHO}:{GOOD CRC} 3.0A _cap
3 254434, 280 USBC SRC 0 {SRCMIN{ACCERT} ég';c 2224775}
- 10 254484.839 USB-C SMNK 0O {SNKH 1}:{G00D CRC}
11 254515.096 USB-C SRC 0  {SRCHZ}:{PSRDY}
12 234515.655 UsB-C SNK O 5N 23 {EO0D CRCH
13 | 254526.614 USB-C SRC 0 {SRCH3}{VDM}
14 254527,305 UsB-C SNK O 5N 3 {EO0D CRCY
15 254528.834 USB-C SNK 0 {SNKG{I}:{vDM}
16 254528926 UsB-C SRC O {SRCH13:{GOOD CRCY
17 254531.453 UsSB-C SRC 0 ASRCH4}{VvDM}
18 | 254532145 USB-C SNK D {SNK}{4}:{GOOD CRC}
19 254533.674 USB-C SNK 0 ASNKH 2} {vDM}
20 254534.499 USB-C SRC 0 {SRCH2}:{GOOD CRC}
21 254536.025 UsB-C SRC 0 JSRCHSHVDME
22 254536716 USB-C SNK D {SNK}{5}:{GOOD CRC}
23 254538.244 UsB-C SNK O LSNRMH I VDM
24 754530 NN 1SR SRIC n SR -IEN0N CRCY 4
Presets = 2
—

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

With the Event Logger you can capture and evaluate
HPD status

AUX transaction

DP SDP messages

Changes in MSA

Changes in VB-ID

USB-C PD communication messages

By right-clicking on the transaction list you can select the columns to show on the panel:
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.

= [P0 1 catiicisan N T N T et s Bl FLL ST £3 40U
= 2 254474,483 USB-C SNK 0 {SNIGHD}:{VDM} 4C95D2F9 SEAZ
= 3 254476.233 USB-C SNK 0O {SNKMOR:{VDM} bep2s
£ 4 254477540 USB-C SNK 0 {SNKMOR:{VDM} [PD] SOP Preamble 51
2
fin} 5 254479841 SB-C 5151525

& 254460.532 ¢ Timestamp H: 1161 {SRCHO}:

: o {SOURCE CAP}
7 254452.061 USE-C pe [0]2231912c - 5.0
8 254432753 USE-C »  Autoscroll 3.0A _cap
{CRC 23224775}
E 254434,230 UsB< o From o
o ||fo 254434,838 UsSB<

11 254515.0%5 USE<( ®  Time from start

12 254515.655 UsSBC Tt s

13 254526.61% UsSBC

14 254527.305 USB-C @  Show as milliseconds

15 254528834 uss< Show as mins:secs.psecs

16 254529.925 USB-C

17 254531.453 USB-C SRC 0  {SRCH4H{VDM}

18 254532.145 USB-C SHK 0 {SNK}4%:{G0OCD CRC}
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» Start event logging by clicking Start and stop it by clicking Stop.

P 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.

viewing them in the UCD Console GUI.

P The saved reports include the same transaction list and parsed message details as when

UCD Console event monitoring rep X

¢ o @ files//C:/Users/jsa/Desktop/Captures/Reporthtml

£ MostVistted /) /) Login- User [Z [\, Adords

§ EICC % webmasterstooie @ Fy W DstaStudio % Ststus B8 @)

Unigraf UCD Console event monitoring report

TRANSACTIONS AND EVENTS
Click entry to see details

107265.035  USB-C
vsa-C
vsE-C
USB-C
UsB-C
UsB-C
UsB-C
USB-C
UsB-C
usE-C
usE-C
usE-C
UsE-C
usE-C
usB-C
USB-C
USB-C
UsB-C
UsB-C
USB-C
USB-C
UsE-C
vsE-C
UsE-C
vsE-C
UsE-C
USB-C
USB-C
USB-C
UsB-C
UsB-C
UsE-C
usE-C
usa-C
usa-C
usa-C
UsE-C SHE
UsB-C see

s
4
H
€

Showr printer friendly format ...

Showr

Created with Unigraf UCD Cansale

RS S

EVENT DETAILS
28 {SNKH4)-{VDM}
Info
107334.199ms.
Entry type SNK
Sent from USB-C
HEX Dump
8C 71EC 4A 26 A5 92 4C BE 77 A9 96 55 BAEF 06
Content decoder
[PD] SOP Preamble 31515182 §
HABAF (SNI{4)-(VOM}

[01f018144 - ACK Enter Mode pos 9131936 SVID 1
{CRC dfeast]
EOP

R4

[E=RESE =]

@ =
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DP AUX Analyzer

Lines

DP AUX Analyzer functionality is enabled in UCD-340 by UCD Console Pro license.

ﬂ"J UCD-340 [1823C393] - USB-C, DP Alt Mode Reference Source - [m] x
File View Tools Help
o @ Start Capture Stop Capture
[}
=
0| | Data sources and filters: EventLog | DP AUX analyzer (DP Output port)
E : A save B Report 5 Open
&
0 : AUX Line Timestamp From Type Details Message details:
|| v-uss< 37 38881175 Source 12 ReqRD 16 a | [Line #57 - 388814, 21ms
= L@PD 38 3/EBILE4  Sink 1€ AUK_ACK - Req WR 1 bytes to 0x00600
@ 39 388812.03 Source 12c ReqRD 16
S {10 383812.12 Sink [2c ALX_ACK - Link/Sink Device Power Control
o k1 38881231 Source 12€ ReqRD 15 SET POWER &
5 k L2c AUX_ACK - 1
E a2 388812.40 Sinl ¥ SET_DP_PWR_VOLTAGE
& 13 38381259  Source 12¢ ReqRD 15 1X0T600 : = 0X02
a2 38881268  Sink 12c AUX_ACK - SET_POWER_STATE = 2 (03,
45 38381287  Source 1€ ReqRD 16 Power down)
3 38381297 Sink 12C ALY_ACK - SET_DN_DEVICE_DP_PWR_SV
47 388813.17 Source Native ReqRD 1b -0~ - T -
48 388813.29 Sink Native ALY _ACK -
A 388813.35 Source Native ReqRD 1b SET_DN_DEVICE_DP_PWR_12V
< 50 388813.47 Sink Native AUX_ACK - -0 - - -
51 388813.53 Source Native ReqRD 16
52 38381365 Sink Native AUK_ACK - SET_DN_DEVICE_DP_PWR_18V
53 388313.84 Source Native ReqRD 1b -0 - - -
54 388813.96 Sink. Native AUX_ACK -
55 383314.02 Source Native ReqRD 1b
56 38881414 Sink Native ALX_ACK -
Reg WR 1b
58 388814.34 Sink Native AUX_ACK -
58 388814.40 Source Native Regq WR 1b|
B0 388814.52 Sink Native AUX_ACK -
61 388814.58 Source Native Reg WR 1hb|
52 388814.71 Sink Native ALK _ACK -
63 388814.77 Source Native Reg WR 1hb|
54 388814.90 Sink Native ALY _ACK -
BS 388814.96 Source Native RegRD 1by
56 388815.08 Sink. Native ALJX_ACK -
b7 388815.14 Source Native ReqWR 1b| v .
DETAILED_CAP_INFO_AVAIL = 1
Presets < > - B
—

The AUX Analyzer tabs collect AUX Channel Transactions from the Event Log in the
Transaction list. The user can parse the content of each transaction by clicking the
corresponding transaction line. The parsed content is in the Message Details panel on the
right.

Please refer to chapter Customizing the Main Window below for details on how to modify
the content and look of the Transaction list.

The data is organized in lines, each numbered starting from 1 and marked with a
timestamp. There are four kinds of lines:

Information lines

Identified by the text “INFO” in their Type column, they provide some useful
information like the time acquisition has started and stopped or the logical state of
the inputs, etc.

Transaction lines
Identified by the text “Native” or “I2C” in their Type column, they report an AUX
channel data transfer, either a data Request or a data Reply.

Event lines
Identified by the text “Event” in their Type column, they signal the state change in
one or more of the monitored inputs.

Error lines

A line Type reading “Error” marks the detection of an illegal AUX channel data
packet. An irregular start condition, an irregular stop condition or transfer of a
number of bits which is not a multiple of 8 are all conditions that cause an error line.

Trace lines
Combines the data from several lines of a HDCP related message to one entry in
Message details panel for easier readability.
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Columns

The data on each line is ordered in columns. Each column provides additional information
about the data line, facilitating its viewing and interpretation:

Line
This column displays the line number, starting from 1, and cannot be hidden.

Timestamp

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

From
This column indicates the originator of the data line:

. “Source” and “Sink” for an AUX channel transaction, respectively a data
Request and a data Reply.

. “UCD” for error and information lines.

. “Unknown” for signal state change events.

Type

This column provides additional information about the type of the line:

. “Native” marks Native AUX channel Requests and Replies.

. “12C” marks 12C AUX channel Requests and Replies.

“INFO” is used with information lines.

“Error” is used for illegal conditions detected on the AUX channel.

Details
This column contains an abbreviated description of the line content in textual form.

Data
The binary data exchanged during AUX channel transactions, in hexadecimal notation.

Message Details

The Message details panel is used to provide a detailed explanation of the line currently
selected in the Transaction list. For AUX channel transaction lines, for each of the DPCD
memory locations affected, the panel lists:

All data bytes read or written.

All DPCD memory locations affected.

The name of the locations and of each of their bit fields.

All bit field’s numeric and binary values, together with their decoded value.
The Replies outcome (AUX_ACK, AUX_NACK, 12C_DEFER, etc.).
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Customizing the Main Window

You can change the format of the data shown in the Transaction list and the Message
details panels in order to highlight the details of your interest.

Selecting Data Columns

You can customize the Transaction list by clicking the right button of your mouse over the
list. From the pop-up menu, you can choose which columns to display, the style of the
timestamp and switch between absolute and relative timestamps. You can also select Filters
to show only part of the transactions in the list. Please see Filtering later in this document.

Selecting Font and Colors

7}
0| | Data sources and filters: Event Log |/ DP AUX analyzer (DP Qutput port)
i ~ -DisplayPort Output E
X Save B Report £ Open
alll | @Heo
o Line Timestamp From Type Details Message details:
@l || v usec 37 38831L75  Source 12C ReqRD 16 & | [[ne #57 - 388814.21ms
= i [#]PD 38 338811 84 il sl ALX_ACK - Req WR 1 bytes to 0x00600
= = 35e  Find.. CHrl+F ReqRD 16
g (40 3388 Find aain = AUX_ACK - Link/Sink Device Power Contral
= 41 3888 g RegqRD 15 SET_POWER &
5 12 3888 AUX_ACK - SET_DP_PWR_VOLTAGE
i 43 3388 Timestamp > RegRD 16 000600 : = 0x02
14 3888 AUX_ACK - _
_ SET_POWER_STATE = 2 (D3,
s 3383 ¥ From ReqRD 16 Pawer dawn) e
] 3888 ALX_ACE - SET_DN_DEVICE_DP_PWR_5V
laz was Y PE ReqRO 1b i -
] 3888 o Details AUX_ACK -
] 3888 RegRD 1b SET_DN_DEVICE_DP_PWR_12V
2| |lsa 3833 |« Data AUX_ACK - 0
51 3888 RegRD 16
52 3388 Filters » AUKX_ACK - SET_DN_DEVICE_DP_PWR_18V
53 3388 RegRD 1b =0 -
54 3888 Autoscroll SRS
55 3888 RegRD 1b
% 25 Refresh Fs e
58 338314, ir| ative ALK _ACK -
59 388814.40 Source Native Req WR 1b|
~ Jessia £ el Rimtiiin -

You can select the font style and size used for displaying the Transaction list and the
Message details.

Select Tools > Options > AUX Analyzer options tab. Click Select new font and choose
the font and size that you want to use.

Options X

Video, Audio and Misc options  AUX Analyzer options

Font Selection ot <

Selectnew font | Current fi

Transaction list color optiol

Show | change color settings for| [Tempus Sans ITC Oblgue I
Times New Roman Bold Obkque | |13
Normal item colors rebuchet MS . » B
Sample
Color exa
AaBbYyZz
Change text color Soot
Westem v

Highlighted DPCD address r

Transaction List Color Options
You can select the colors for the font and background of various items.

Options *
Video, Audio and Misc options  AUX Analyzer options

Font Selection

Select new font | Current font "Tahoma”, size 10

Transaction list color options

Show [ change color settings for:

Normal item colors

Normal item colors
Selected item colors
Highlighted item colors
Sideband request message colors
sideband reply message colors

Signal state change message colors
HDCP 1.3 Trace colors

HDCP 2.2 Trace colors

HIGNIGNTeD DPUD Tanges
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Highlighted DPCD Address Ranges

In order to improve the readability of the Transaction list, you can mark the AUX channel
transactions where a certain DPCD register address or address range is highlighted with a
color of your choice.

Click Add..., select the access type, start DPCD address and end DPCD address of the
range in Hex. Press Accept.

Change text color Change background color

Highlighted DPCD address ranges

Rule #0 -RD/WR from 00050 to 00050
Rule #1 -RD/WR from 00100 to 00107
Rule #2 - RD/WR from 00200 to 00207

Rule #3 -RD/WR. from 68000 to 63100

Add ... Edit ... Remove Up Down

Color example for selected range

Change text color Change background color

Select the range you just created from the Highlighted DPCD addresses ranges list and
click the Change test color and Change background color buttons to select the colors
desired.

You can create multiple simultaneous coloring rules to help you get a better view of the
data captured.
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Filtering

You can select which transactions lines are shown in the transaction list by Filtering. You
can choose the data based on:

e  The type of data line
e  The origin of the message
e  The DPCD address range

Right click > Filters drop down menu you can find by default a set of pre-
programmed filters.

(3 35081189 sINk. LU ALIX_ACK - AUK_ACK - 0 bytes
ciz] 338812.03 Source 12C RegRD 16 -
0 388812.12 Sink 1 AUX_ACK - Link/Sink Device Power Control
a1 3888172.31 Sourre 0 ReqRD 15 SET_POWER &
2 3881 Find ... Ctrl+F ALX_ACK - SET_DP_PWR_VOLTAGE
5] 38881 ReqRD 16 0x00800
(4 38881 Find again F3 ALK _ACK -
(45 38881 RegRD 16
ke 38881 Timestamp 5 ALK_ACK -
w7 33881 RegRD 1b
lag 38881 ~ From AUX_ACK -
(49 38881 ReqRD 1b

<| |50 ;a1 ¥ Trpe ALK _ACK -
51 38381 o Details ReqRD 16
52 38881 AUX_ACK -
53 38881+ Data RegRD 1b
54 38881 Al ACK -
55 38881 Filters I} > Show HDCP 2.2
56 38881
57 38381 inecall Show HDCP 1.3
: :
5o 38381 Hide MNative
ko 38881 Refresh F5 Hide 12¢
1 3868 14T Ty—"So0rCE—TrIE—
B2 388814.71 Sink Native Hide Events
63 388814.77 Source Native -
b4 38881490  Sirk Native Hide Errors
K] 388814.96 Source Native
ks 8331508 Sink Native Show Sideband messages only

1 p7 388815.14 Source Native ReqWR ipw | ——— |
< : > DETAILED_CAP_INFO_AVAIL = 1

Editing Filters

From Custom Filter dialog (Tools > Options > Edit Custom Filters ...) provides you
a possibility to add and modify filters. The pre-programmed filters are listed in the
dialog. You can copy their structure as bases of your custom filters. It is advisable
not to modify the pre-programmed filters directly but make copies of them.

In the Stored custom filter definitions panel, you will have the list of currently
defined Filters. On the right hand side buttons, you can define new Filters, rename
or delete them. You can also reorder their appearance in the Filters pull-down menu.

Custom Filter X

Stored custom filter definitions

Show HDCP 2.2 I Mew definition I
Show HDCP 1.3
Hide Native Rename selected
Hide 12C
Hide Events Delete selected
Hide Errors
Show Sideband messages only Move Up

Move Down
Filter Rules

Request [ Reply Pairing mode Auto — Filter item by request if reply received within 400ps of request

A Rule Type Source Range Comment

Add ... Edit ... Remove Up Dawn

x Cancel o Accept

In the Filter Rules panel lower in the dialog you can review and change the Rules in
the selected Filter. By clicking Add... you can create new rules, clicking Edit...
you can review and edit existing Filters and by clicking Remove from the Filter
definition.
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When you click Add... or Edit... Edit Filter Rule dialog opens. In the dialog you
can in detail define the action of the rule, select the event and the event details.

IZ] Edit Filter Rule — O *

Show ~ | |Native ~ | From | Source or Sink ~ | Range:|0x063000-0x063fff

[IFilter by Data:

Comment (Optional, max 120 chars): |Show HDCP 1.3 address range

@ Help X cancel o Accept

You can get help by clicking Help. The “Help” text is attached to Appendix F of
this document.

Note Please note that Filters are a very powerful tool. They can however unintentionally hide
valuable data from you. Please be careful when applying custom filters.
A good practice is to start from an existing filter and gradually add new rules while testing
their performance.

Note Filtering and selecting the columns for display do not affect the actual data acquisition. All

transactions and their full data are always captured.
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12. EDID EDITOR

The Main Window

IZ] EDID Editor — m] X

E-EDID Encoder / Decoder

~ - Collection 1 ~
i~ Blocks in collection

Details of ":/0/Versionf18-Byte data blocks/Descriptor 1"

“ Block 0 [VESA EDID] Current Value = Detaled Timing Descriptor
i-- Chedksum New Value:
 -Version Detailed Timing Descriptor e
- Extension flag
Vendor & Product ID o Set @ Quick Config

- Basic Display Parameters and F

- Display x,y Chromadity coordin: Details of ™;/0/Version/18-Byte data blocks/Descriptor 17
Established timings I and IT

Manufacturer's Timings Key Value ~
. Standard Timings Pixcel Clock 533250
- 18-Byte data blocks Horizontal addressable video 3840
Descriptor 1 Herizontal Blanking 160
Desariptor 2 Vertical addressable video 2160
-Descriptor 3 y .
Descriptor 4 Vertical blanking 62
v Block 1 [CEA 861] Horizontal Front Porch 43
- Checksum Horizontal pulse width 32
- CEA Extensions Version Vertical Front Porch 3
Sink Underscans IT video Vertical pulse width 5
Basic audio Horizontal Video Size 607
- YCbCr (4:4:4) ]
Vertical Video Size 345
< > ~ . K B v
= Load A save 7= Show Hex B Show Log

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.

o 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-340

Test Connections USB Type-C (Dual Role Port)

USB Type-A (test signal Device) pass-thru
USB Type-B (Host) pass-thru

External Power Source / Sink connector

DP Alt Mode Resolution up to 4096x2160p60
Up to HBR2 rate in up to 4 lanes
Color depth up to 48 bits
Support HDCP 1.3 and 2.3
USB Over USB-C USB 3.1 Gen1 (5 Gbps) and USB 2.0 pass-thru
USB Power Delivery Sink and source 5V up to 3.0 A, up to 20 V /5 A with
external power test unit (Optional)
Electrical Test Verify voltage current flow in USB Type-C interface signals
(VBUS, GROUND, CC1/2, SBU1/2). (Optional)
Computer interface USB 3.0
Software Windows 10, 8 and 7 compatible software driver

UCD Console application for Windows
TSI API with ready Test Cases

Power supply AC/DC Power supply

(100 to 240 Vac 50/60 Hz input, +12 Vdc output)
Mechanical Size 281 x 128 x 62 mm
Weight 0.9 kg w/o power supply

All specifications are subject to change without notice.
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APPENDIX B. LICENSING

Features Available in UCD-340 with Console and TS

SDK

Console Default

Console Pro for

Type-C DP Sink

Console Pro for
Type-C DP Source

USB-C Modes Common

USB-C Data Role status & control

USB-C Power Role status & control

USB-C Vbus / CC / Vconn voltage / current monitoring

O & & TSI by Default

Power Delivery protocol monitoring

Cable Info (E-marker details)

Electrical cable flip test

Event Logger

Support for USB-C External Power Unit up to 5V/3A

Support for USB-C External Power Unit up to 20V/5A

USBC Electrical Test option

DP Alt Mode Common

USB-C DP ALT Mode status

USB-C DP ALT Mode control

DP Link Status Information

oo0s o O

EDID read / write

DPCD read / write

880000 &0 eE& TsiAdanced

Event Log

DP AUX Analyzer

DP Alt Mode Reference Sink

DP Link Status Information

DP Alt Mode capture, preview and saving

oo

Source DUT Testing (Link and CRC test)

Monitor Secondary-Data Packets (SDP)

TSI Video test (software pixel comparison)

TSI Audio test

DP Alt Mode Reference Source

DP Link Status Information

o o0

Audio Generator

Control of the downstream link

Video Pattern Generator (Fixed Patterns and Timings)

Video Pattern Generator (Custom Patterns and Timings)

Testing HDCP

HDCP preview up to HDCP 1.3

HDCP status monitor and control up to HDCP 1.3

HDCP 1.3 Test Key support

HDCP 2.3 status and control **

DP HDCP 2.3 CTS for Testing Sink DUT ***

DP HDCP 2.3 CTS for Testing Source DUT ***

geeooeee e

*) TSI Advanced feature is delivered with Console Pro features. It is also available under a separate license without the

Console Pro tool

**) Available with feature HDCP 2.3 Support
***) Available with feature DP HDCP 2.3 CTS (Separate for testing Sink and Source DUT)

Feature available in UCD Console

Feature available in Console with license

£+ | Feature available in TSI SDK and API {§} Feature available in TSI with license
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UCD-340 Product Options

HDCP 2.3 support

Product Prod # |Description
. 4K capable test unit for USB-C DP Alt Mode Sinks or Sources with

UCD-340 USB-C DP Alt Mode Tester with 066515 | Electrical Test. USB 3.0 Interface to Host PC. Console and TSI SDK
Electrical Test : :

Basic Test Set included.
HARDWARE OPTION
USB-C External Power Test Unit 066522 External USB-C Power Test unit for testing Power load for Sink or

Source DUT.
UCD CONSOLE SOFTWARE OPTION

. Console Pro for testing DP Alt Mode Source DUT with USB-C status

UCD Console Pro for Type-C DP Sinkkey | MT6640 | .y control. TSI SDK Advanced Test Set included.

Console Pro for testing DP Alt Mode Sink DUT with USB-C status and
UCD Console Pro for Type-C DP Source key - | MT6641 | ;o) TSI SDK Advanced Test Set included.

Add on feature for UCD Console GUI for testing HDCP 2.3 TSI SDK
HDCP 2.3 support MT6504 Advanced Test Set with HDCP 2.3 support included.
HDCP 2.3 CTS SOFTWARE
HDCP 2.3 CTS for testing Source DUT on DP | MT6634 | HDCP 2.3 on DisplayPort compliance tests for testing Source DUT.
HDCP 2.3 CTS for testing Sink DUT on DP MT6636 | HDCP 2.3 on DisplayPort compliance tests for testing Sink DUT.
TSI SDK
TSI SDK Advanced Test Set MT6501 | Advanced features for TSI SDK.
TSI SDK Advanced Test Set with MT6516 | Advanced features with HDCP 2.3 support for TSI SDK.
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Appendix C: Predefined Timings

APPENDIX C: PREDEFINED TIMINGS

DisplayPort Sink and Source Capability (RGB) (4 lanes capability)

Description

VESA 640 x 480 @ 60Hz

VESA 800 x 600 @ 60Hz

VESA 848 x 480 @ 60Hz

VESA 1024 x 768 @ 60Hz

CTA 1280 x 720 @ 60Hz

VESA 1280 x 768 @ 60Hz

VESA 1280 x 960 @ 60Hz

VESA 1280 x 800 @ 60Hz [RB1]
VESA 1280 x 800 @ 60Hz

VESA 1280 x 768 @ 60Hz

VESA 1280 x 1024 @ 60Hz
VESA 1360 x 768 @ 60Hz

VESA 1400 x 1050 @ 60Hz
VESA 1600 x 1200 @ 60Hz [RB1]
VESA 1600 x 1200 @ 60Hz
VESA 1680 x 1050 @ 60Hz
VESA 1680 x 1050 @ 60Hz [RB1]
VESA 1792 x 1344 @ 60Hz
VESA 1920 x 1080 @ 30Hz [RB1]
VESA 1920 x 1080 @ 30Hz [RB2]
CTA 1920 x 1080 @ 30Hz

VESA 1920 x 1080 @ 60Hz [RB1]
VESA 1920 x 1080 @ 60Hz [RB2]
CTA 1920 x 1080 @ 60Hz

VESA 1920 x 1080 @ 120Hz [RB1]
VESA 1920 x 1080 @ 120Hz [RB2]
CTA 1920 x 1080 @ 120Hz
VESA 1920 x 1440 @ 60Hz
VESA 2048 x 1536 @ 60Hz
VESA 2560 x 1440 @ 60Hz
VESA 2560 x 1080 @ 60Hz
VESA 2560 x 1080 @ 60Hz [RB1]
VESA 2560 x 1600 @ 60Hz
VESA 2560 x 1600 @ 60Hz [RB1]
Other 2880 x 1440 @ 60Hz
VESA 4096 x 2160 @ 60Hz
VESA 3840 x 2160 @ 30Hz [RB1]
VESA 3840 x 2160 @ 30Hz [RB2]
CTA 3840 x 2160 @ 30Hz

CTA 3840 x 2160 @ 50Hz

CTA 4096 x 2160 @ 50Hz

VESA 3840 x 2160 @ 60Hz [RB1]
VESA 3840 x 2160 @ 60Hz [RB2]
CTA 3840 x 2160 @ 60Hz

CTA 4096 x 2160 @ 60Hz

e  Supported
*) TSI Timing ID

TSI*

© O N o ok W NN -~ O

—_
_

H
active

640
800
848
1024
1280
1280
1280
1280
1280
1280
1280
1360
1400
1600
1600
1680
1680
1792
1920
1920
1920
1920
1920
1920
1920
1920
1920
1920
2048
2560
2560
2560
2560
2560
2880
4096
3840
3840
3840
3840
4096
3840
3840
3840
4096

V
active

480
600
480
768
720
768
960
800
800
768
1024
768
1050
1200
1200
1050
1050
1344
1080
1080
1080
1080
1080
1080
1080
1080
1080
1440
1536
1440
1080
1080
1600
1600
1440
2160
2160
2160
2160
2160
2160
2160
2160
2160
2160

H
total

800
1056
1088
1344
1650
1664
1800
1440
1680
1440
1688
1792
1560
1760
2160
2240
1840
2448
2080
2000
2200
2080
2000
2200
2080
2000
2200
2600
2208
2720
3424
2720
3504
2720
2976
4176
4000
3920
4400
5280
5280
4000
3920
4400
4400

74.

V
tota

525

628

517

806

750

798

1000
823

831

790

1066
795

1080
1235
1250
1089
1080
1394
1096
1096
1125
1111
1111
1125
1144
1144
1125
1500
1580
1481
1120
1111
1658
1646
1456
2222
2191
2191
2250
2250
2250
2222
2222
2250
2250

Frame
rate

60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
30
30
30
60
60
60
120
120
120
60
60
60
60
60
60
60
60
60
30
30
30
50
50
60
60
60
60

>

e 6 o o o oo

RGB 4:4:4
10
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Appendix C: Predefined Timings

DisplayPort Sink and Source Capability (YCbCr) (4 lanes capability)

Description

VESA 640 x 480 @ 60Hz

VESA 800 x 600 @ 60Hz

VESA 848 x 480 @ 60Hz

VESA 1024 x 768 @ 60Hz

CTA 1280 x 720 @ 60Hz

VESA 1280 x 768 @ 60Hz

VESA 1280 x 960 @ 60Hz

VESA 1280 x 800 @ 60Hz [RB1]
VESA 1280 x 800 @ 60Hz

VESA 1280 x 768 @ 60Hz

VESA 1280 x 1024 @ 60Hz
VESA 1360 x 768 @ 60Hz

VESA 1400 x 1050 @ 60Hz
VESA 1600 x 1200 @ 60Hz [RB1]
VESA 1600 x 1200 @ 60Hz
VESA 1680 x 1050 @ 60Hz
VESA 1680 x 1050 @ 60Hz [RB1]
VESA 1792 x 1344 @ 60Hz
VESA 1920 x 1080 @ 30Hz [RB1]
VESA 1920 x 1080 @ 30Hz [RB2]
CTA 1920 x 1080 @ 30Hz

VESA 1920 x 1080 @ 60Hz [RB1]
VESA 1920 x 1080 @ 60Hz [RB2]
CTA 1920 x 1080 @ 60Hz

VESA 1920 x 1080 @ 120Hz [RB1]
VESA 1920 x 1080 @ 120Hz [RB2]
CTA 1920 x 1080 @ 120Hz
VESA 1920 x 1440 @ 60Hz
VESA 2048 x 1536 @ 60Hz
VESA 2560 x 1440 @ 60Hz
VESA 2560 x 1080 @ 60Hz
VESA 2560 x 1080 @ 60Hz [RB1]
VESA 2560 x 1600 @ 60Hz
VESA 2560 x 1600 @ 60Hz [RB1]
Other 2880 x 1440 @ 60Hz
VESA 4096 x 2160 @ 60Hz
VESA 3840 x 2160 @ 30Hz [RB1]
VESA 3840 x 2160 @ 30Hz [RB2]
CTA 3840 x 2160 @ 30Hz

CTA 3840 x 2160 @ 50Hz

CTA 4096 x 2160 @ 50Hz

VESA 3840 x 2160 @ 60Hz [RB1]
VESA 3840 x 2160 @ 60Hz [RB2]
CTA 3840 x 2160 @ 60Hz

CTA 4096 x 2160 @ 60Hz

e  Supported
*) TSI Timing ID

TSI*

© o N o o B W NN -~ O

—_
_

H
active

640
800
848
1024
1280
1280
1280
1280
1280
1280
1280
1360
1400
1600
1600
1680
1680
1792
1920
1920
1920
1920
1920
1920
1920
1920
1920
1920
2048
2560
2560
2560
2560
2560
2880
4096
3840
3840
3840
3840
4096
3840
3840
3840
4096

V
active

480
600
480
768
720
768
960
800
800
768
1024
768
1050
1200
1200
1050
1050
1344
1080
1080
1080
1080
1080
1080
1080
1080
1080
1440
1536
1440
1080
1080
1600
1600
1440
2160
2160
2160
2160
2160
2160
2160
2160
2160
2160

H
total

800
1056
1088
1344
1650
1664
1800
1440
1680
1440
1688
1792
1560
1760
2160
2240
1840
2448
2080
2000
2200
2080
2000
2200
2080
2000
2200
2600
2208
2720
3424
2720
3504
2720
2976
4176
4000
3920
4400
5280
5280
4000
3920
4400
4400

75.

V
total

525

628

517

806

750

798

1000
823

831

790

1066
795

1080
1235
1250
1089
1080
1394
1096
1096
1125
1111
1111
1125
1144
1144
1125
1500
1580
1481
1120
1111
1658
1646
1456
2222
2191
2191
2250
2250
2250
2222
2222
2250
2250

Frame
rate

60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
30
30
30
60
60

YCbCr 4:2:2 (bpc)
10 12 16
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Appendix C: Predefined Timings

DisplayPort Sink and Source Capability (RGB) (2 lanes capability)

Description

VESA 640 x 480 @ 60Hz

VESA 800 x 600 @ 60Hz

VESA 848 x 480 @ 60Hz

VESA 1024 x 768 @ 60Hz

CTA 1280 x 720 @ 60Hz

VESA 1280 x 768 @ 60Hz

VESA 1280 x 960 @ 60Hz

VESA 1280 x 800 @ 60Hz [RB1]
VESA 1280 x 800 @ 60Hz

VESA 1280 x 768 @ 60Hz

VESA 1280 x 1024 @ 60Hz
VESA 1360 x 768 @ 60Hz

VESA 1400 x 1050 @ 60Hz
VESA 1600 x 1200 @ 60Hz [RB1]
VESA 1600 x 1200 @ 60Hz
VESA 1680 x 1050 @ 60Hz
VESA 1680 x 1050 @ 60Hz [RB1]
VESA 1792 x 1344 @ 60Hz
VESA 1920 x 1080 @ 30Hz [RB1]
VESA 1920 x 1080 @ 30Hz [RB2]
CTA 1920 x 1080 @ 30Hz

VESA 1920 x 1080 @ 60Hz [RB1]
VESA 1920 x 1080 @ 60Hz [RB2]
CTA 1920 x 1080 @ 60Hz

VESA 1920 x 1080 @ 120Hz [RB1]
VESA 1920 x 1080 @ 120Hz [RB2]
CTA 1920 x 1080 @ 120Hz
VESA 1920 x 1440 @ 60Hz
VESA 2048 x 1536 @ 60Hz
VESA 2560 x 1440 @ 60Hz
VESA 2560 x 1080 @ 60Hz
VESA 2560 x 1080 @ 60Hz [RB1]
VESA 2560 x 1600 @ 60Hz
VESA 2560 x 1600 @ 60Hz [RB1]
Other 2880 x 1440 @ 60Hz
VESA 4096 x 2160 @ 60Hz
VESA 3840 x 2160 @ 30Hz [RB1]
VESA 3840 x 2160 @ 30Hz [RB2]
CTA 3840 x 2160 @ 30Hz

CTA 3840 x 2160 @ 50Hz

CTA 4096 x 2160 @ 50Hz

VESA 3840 x 2160 @ 60Hz [RB1]
VESA 3840 x 2160 @ 60Hz [RB2]
CTA 3840 x 2160 @ 60Hz

CTA 4096 x 2160 @ 60Hz

e  Supported
*) TSI Timing ID

TSI*

© O N o ok W NN -~ O

—_
—_

H
active

640
800
848
1024
1280
1280
1280
1280
1280
1280
1280
1360
1400
1600
1600
1680
1680
1792
1920
1920
1920
1920
1920
1920
1920
1920
1920
1920
2048
2560
2560
2560
2560
2560
2880
4096
3840
3840
3840
3840
4096
3840
3840
3840
4096

V
active

480
600
480
768
720
768
960
800
800
768
1024
768
1050
1200
1200
1050
1050
1344
1080
1080
1080
1080
1080
1080
1080
1080
1080
1440
1536
1440
1080
1080
1600
1600
1440
2160
2160
2160
2160
2160
2160
2160
2160
2160
2160

H
total

800
1056
1088
1344
1650
1664
1800
1440
1680
1440
1688
1792
1560
1760
2160
2240
1840
2448
2080
2000
2200
2080
2000
2200
2080
2000
2200
2600
2208
2720
3424
2720
3504
2720
2976
4176
4000
3920
4400
5280
5280
4000
3920
4400
4400

76.

V
total

525

628

517

806

750

798

1000
823

831

790

1066
795

1080
1235
1250
1089
1080
1394
1096
1096
1125
1111
1111
1125
1144
1144
1125
1500
1580
1481
1120
1111
1658
1646
1456
2222
2191
2191
2250
2250
2250
2222
2222
2250
2250

Frame
rate

60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
30
30
30
60
60
60
120
120
120
60
60
60
60
60
60
60
60
60
30
30
30
50
50
60
60
60
60

o

©

RGB 4:4:4
10



UNIGRAF

Appendix C: Predefined Timings

DisplayPort Sink and Source Capability (YCbCr) (2 lanes capability)

Description

VESA 640 x 480 @ 60Hz

VESA 800 x 600 @ 60Hz

VESA 848 x 480 @ 60Hz

VESA 1024 x 768 @ 60Hz

CTA 1280 x 720 @ 60Hz

VESA 1280 x 768 @ 60Hz

VESA 1280 x 960 @ 60Hz

VESA 1280 x 800 @ 60Hz [RB1]
VESA 1280 x 800 @ 60Hz

VESA 1280 x 768 @ 60Hz

VESA 1280 x 1024 @ 60Hz
VESA 1360 x 768 @ 60Hz

VESA 1400 x 1050 @ 60Hz
VESA 1600 x 1200 @ 60Hz [RB1]
VESA 1600 x 1200 @ 60Hz
VESA 1680 x 1050 @ 60Hz
VESA 1680 x 1050 @ 60Hz [RB1]
VESA 1792 x 1344 @ 60Hz
VESA 1920 x 1080 @ 30Hz [RB1]
VESA 1920 x 1080 @ 30Hz [RB2]
CTA 1920 x 1080 @ 30Hz

VESA 1920 x 1080 @ 60Hz [RB1]
VESA 1920 x 1080 @ 60Hz [RB2]
CTA 1920 x 1080 @ 60Hz

VESA 1920 x 1080 @ 120Hz [RB1]
VESA 1920 x 1080 @ 120Hz [RB2]
CTA 1920 x 1080 @ 120Hz
VESA 1920 x 1440 @ 60Hz
VESA 2048 x 1536 @ 60Hz
VESA 2560 x 1440 @ 60Hz
VESA 2560 x 1080 @ 60Hz
VESA 2560 x 1080 @ 60Hz [RB1]
VESA 2560 x 1600 @ 60Hz
VESA 2560 x 1600 @ 60Hz [RB1]
Other 2880 x 1440 @ 60Hz
VESA 4096 x 2160 @ 60Hz
VESA 3840 x 2160 @ 30Hz [RB1]
VESA 3840 x 2160 @ 30Hz [RB2]
CTA 3840 x 2160 @ 30Hz

CTA 3840 x 2160 @ 50Hz

CTA 4096 x 2160 @ 50Hz

VESA 3840 x 2160 @ 60Hz [RB1]
VESA 3840 x 2160 @ 60Hz [RB2]
CTA 3840 x 2160 @ 60Hz

CTA 4096 x 2160 @ 60Hz

e  Supported
*) TSI Timing ID

TSI*

© o N o o B W NN -~ O

—_
_

H
active

640
800
848
1024
1280
1280
1280
1280
1280
1280
1280
1360
1400
1600
1600
1680
1680
1792
1920
1920
1920
1920
1920
1920
1920
1920
1920
1920
2048
2560
2560
2560
2560
2560
2880
4096
3840
3840
3840
3840
4096
3840
3840
3840
4096

V
active

480
600
480
768
720
768
960
800
800
768
1024
768
1050
1200
1200
1050
1050
1344
1080
1080
1080
1080
1080
1080
1080
1080
1080
1440
1536
1440
1080
1080
1600
1600
1440
2160
2160
2160
2160
2160
2160
2160
2160
2160
2160

H
total

800
1056
1088
1344
1650
1664
1800
1440
1680
1440
1688
1792
1560
1760
2160
2240
1840
2448
2080
2000
2200
2080
2000
2200
2080
2000
2200
2600
2208
2720
3424
2720
3504
2720
2976
4176
4000
3920
4400
5280
5280
4000
3920
4400
4400

77.

V
total

525

628

517

806

750

798

1000
823

831

790

1066
795

1080
1235
1250
1089
1080
1394
1096
1096
1125
1111
1111
1125
1144
1144
1125
1500
1580
1481
1120
1111
1658
1646
1456
2222
2191
2191
2250
2250
2250
2222
2222
2250
2250

Frame
rate

60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
30
30
30
60
60
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Appendix C: Predefined Timings

DisplayPort Sink and Source Capability (RGB) (1 lane capability)

Description

VESA 640 x 480 @ 60Hz

VESA 800 x 600 @ 60Hz

VESA 848 x 480 @ 60Hz

VESA 1024 x 768 @ 60Hz

CTA 1280 x 720 @ 60Hz

VESA 1280 x 768 @ 60Hz

VESA 1280 x 960 @ 60Hz

VESA 1280 x 800 @ 60Hz [RB1]
VESA 1280 x 800 @ 60Hz

VESA 1280 x 768 @ 60Hz

VESA 1280 x 1024 @ 60Hz
VESA 1360 x 768 @ 60Hz

VESA 1400 x 1050 @ 60Hz
VESA 1600 x 1200 @ 60Hz [RB1]
VESA 1600 x 1200 @ 60Hz
VESA 1680 x 1050 @ 60Hz
VESA 1680 x 1050 @ 60Hz [RB1]
VESA 1792 x 1344 @ 60Hz
VESA 1920 x 1080 @ 30Hz [RB1]
VESA 1920 x 1080 @ 30Hz [RB2]
CTA 1920 x 1080 @ 30Hz

VESA 1920 x 1080 @ 60Hz [RB1]
VESA 1920 x 1080 @ 60Hz [RB2]
CTA 1920 x 1080 @ 60Hz

VESA 1920 x 1080 @ 120Hz [RB1]
VESA 1920 x 1080 @ 120Hz [RB2]
CTA 1920 x 1080 @ 120Hz
VESA 1920 x 1440 @ 60Hz
VESA 2048 x 1536 @ 60Hz
VESA 2560 x 1440 @ 60Hz
VESA 2560 x 1080 @ 60Hz
VESA 2560 x 1080 @ 60Hz [RB1]
VESA 2560 x 1600 @ 60Hz
VESA 2560 x 1600 @ 60Hz [RB1]
Other 2880 x 1440 @ 60Hz
VESA 4096 x 2160 @ 60Hz
VESA 3840 x 2160 @ 30Hz [RB1]
VESA 3840 x 2160 @ 30Hz [RB2]
CTA 3840 x 2160 @ 30Hz

CTA 3840 x 2160 @ 50Hz

CTA 4096 x 2160 @ 50Hz

VESA 3840 x 2160 @ 60Hz [RB1]
VESA 3840 x 2160 @ 60Hz [RB2]
CTA 3840 x 2160 @ 60Hz

CTA 4096 x 2160 @ 60Hz

e  Supported
*) TSI Timing ID

TSI*

© O N o ok W NN -~ O

—_
—_

H \ H \ Frame
active = active = total total rate
640 480 800 525 60
800 600 1056 = 628 60
848 480 1088 = 517 60
1024 | 768 1344 = 806 60
1280 720 1650 = 750 60
1280 = 768 1664 = 798 60
1280 = 960 1800 = 1000 60
1280 = 800 1440 = 823 60
1280 = 800 1680 831 60
1280 = 768 1440 =~ 790 60
1280 1024 1688 = 1066 60
1360 = 768 1792 795 60
1400 =~ 1050 1560 = 1080 60
1600 = 1200 1760 = 1235 60
1600 = 1200 2160 = 1250 60
1680 = 1050 2240 = 1089 60
1680 =~ 1050 1840 = 1080 60
1792 | 1344 2448  13%4 60
1920 1080 2080 = 1096 30
1920 1080 2000 = 1096 30
1920 1080 2200 @ 1125 30
1920 1080 2080 @ 1111 60
1920 1080 2000 @ 1111 60
1920 1080 2200 @ 1125 60
1920 1080 2080 @ 1144 120
1920 | 1080 2000 @ 1144 120
1920 1080 2200 @ 1125 120
1920 | 1440 2600 = 1500 60
2048 1536 2208 = 1580 60
2560 1440 2720 @ 1481 60
2560 @ 1080 @ 3424 | 1120 60
2560 @ 1080 @ 2720 | 1111 60
2560 = 1600 = 3504 = 1658 60
2560 = 1600 @ 2720 @ 1646 60
2880 1440 2976 @ 1456 60
4096 @ 2160 4176 = 2222 60
3840 2160 4000 @ 2191 30
3840 2160 3920 @ 2191 30
3840 = 2160 = 4400 @ 2250 30
3840 2160 = 5280 @ 2250 50
4096 = 2160 @ 5280 @ 2250 50
3840 @ 2160 = 4000 @ 2222 60
3840 | 2160 @ 3920 @ 2222 60
3840 = 2160 = 4400 @ 2250 60
4096 = 2160 = 4400 @ 2250 60
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Appendix C: Predefined Timings

DisplayPort Sink and Source Capability (YCbCr) (1 lane capability)

Description

VESA 640 x 480 @ 60Hz

VESA 800 x 600 @ 60Hz

VESA 848 x 480 @ 60Hz

VESA 1024 x 768 @ 60Hz

CTA 1280 x 720 @ 60Hz

VESA 1280 x 768 @ 60Hz

VESA 1280 x 960 @ 60Hz

VESA 1280 x 800 @ 60Hz [RB1]
VESA 1280 x 800 @ 60Hz

VESA 1280 x 768 @ 60Hz

VESA 1280 x 1024 @ 60Hz
VESA 1360 x 768 @ 60Hz

VESA 1400 x 1050 @ 60Hz
VESA 1600 x 1200 @ 60Hz [RB1]
VESA 1600 x 1200 @ 60Hz
VESA 1680 x 1050 @ 60Hz
VESA 1680 x 1050 @ 60Hz [RB1]
VESA 1792 x 1344 @ 60Hz
VESA 1920 x 1080 @ 30Hz [RB1]
VESA 1920 x 1080 @ 30Hz [RB2]
CTA 1920 x 1080 @ 30Hz

VESA 1920 x 1080 @ 60Hz [RB1]
VESA 1920 x 1080 @ 60Hz [RB2]
CTA 1920 x 1080 @ 60Hz

VESA 1920 x 1080 @ 120Hz [RB1]
VESA 1920 x 1080 @ 120Hz [RB2]
CTA 1920 x 1080 @ 120Hz
VESA 1920 x 1440 @ 60Hz
VESA 2048 x 1536 @ 60Hz
VESA 2560 x 1440 @ 60Hz
VESA 2560 x 1080 @ 60Hz
VESA 2560 x 1080 @ 60Hz [RB1]
VESA 2560 x 1600 @ 60Hz
VESA 2560 x 1600 @ 60Hz [RB1]
Other 2880 x 1440 @ 60Hz
VESA 4096 x 2160 @ 60Hz
VESA 3840 x 2160 @ 30Hz [RB1]
VESA 3840 x 2160 @ 30Hz [RB2]
CTA 3840 x 2160 @ 30Hz

CTA 3840 x 2160 @ 50Hz

CTA 4096 x 2160 @ 50Hz

VESA 3840 x 2160 @ 60Hz [RB1]
VESA 3840 x 2160 @ 60Hz [RB2]
CTA 3840 x 2160 @ 60Hz

CTA 4096 x 2160 @ 60Hz

e  Supported
*) TSI Timing ID

TSI*

© o N o o B W NN -~ O

—_
_

H
active

640
800
848
1024
1280
1280
1280
1280
1280
1280
1280
1360
1400
1600
1600
1680
1680
1792
1920
1920
1920
1920
1920
1920
1920
1920
1920
1920
2048
2560
2560
2560
2560
2560
2880
4096
3840
3840
3840
3840
4096
3840
3840
3840
4096

V
active

480
600
480
768
720
768
960
800
800
768
1024
768
1050
1200
1200
1050
1050
1344
1080
1080
1080
1080
1080
1080
1080
1080
1080
1440
1536
1440
1080
1080
1600
1600
1440
2160
2160
2160
2160
2160
2160
2160
2160
2160
2160

H
total

800
1056
1088
1344
1650
1664
1800
1440
1680
1440
1688
1792
1560
1760
2160
2240
1840
2448
2080
2000
2200
2080
2000
2200
2080
2000
2200
2600
2208
2720
3424
2720
3504
2720
2976
4176
4000
3920
4400
5280
5280
4000
3920
4400
4400
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V
total

525

628

517

806

750

798

1000
823

831

790

1066
795

1080
1235
1250
1089
1080
1394
1096
1096
1125
1111
1111
1125
1144
1144
1125
1500
1580
1481
1120
1111
1658
1646
1456
2222
2191
2191
2250
2250
2250
2222
2222
2250
2250

Frame
rate

60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
30
30
30
60
60
60
120
120
120
60
60
60
60
60
60
60
60
60
30
30
30
50
50
60
60
60
60
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Appendix D: Predefined Patterns

APPENDIX D: PREDEFINED PATTERNS

Selection TSI* | Pattern Description

Disabled N/A The links are activated but no video data transferred

Color Bar 0 . 100% intensity color bars of all primaries and mixed combinations.

Chessboard 1 % 8 by 8 chessboard with black (0%) and 100% intensity white

Solid Black 2 - 0% luminance

Solid White 3 100% white

Solid Red 4 - 100% red

Solid Green 5 - 100% green

Solid Blue 6 - 100% blue

White Vertical 7 Vertical stripes of black (0%) and white (100%).

Stripes 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 8 16 pixels high horizontal red green, blue and white stripes.

Vertical 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 9 Color Ramp test pattern defined by VESA DisplayPort Link Layer Compliance
Test Specification.

Color Square 10 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)

White Square 100% intensity white square horizontally and vertically centered. Height and width
defined by parameter as the percentage of height and width of the frame (default
30).

Motion Pattern 1 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.

*) TSI Pattern ID

More test patterns can be downloaded e.g., from https://sid.org/Publications/ICDM.aspx#7327477-test-patterns
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APPENDIX E: SINK AND SOURCE DUT TESTS

Appendix E: Sink and Source DUT Tests

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

2|E
=| 8| =
. > — o~
Source DUT Testing 218 | o
o218
S|
| o
a
CRC based Video Test Set
CRC based single frame reference video test
(TSI TEST VIDEO CRC SINGLE REF)
CRC based single frame stability test
(TSI TEST CRC VIDEO STABILITY)
CRC based sequence of frames reference video test
(TSI TEST CRC VIDEO SEQUENCE)
Link Test Set
Link Training at All Supported Lane Counts and Link Rates
(TSI_TEST DP SIMPLE LINK)
USBC Electrical Test Set
Up Face Port CC and VCONN test (TSI _TEST USBC_CC_VCON)
AUX (SBU) lines test (TSI _TEST USBC_SBU_DP_AUX)
DUT as Power Sink (TSI _TEST USBC_DUT PWR_SINK)
DUT as Power Source (TSI_TEST_USBC_DUT_PWR SOURCE)
HDCP 2.3 CTS 1A Test Set | HCDP2.3 CTS 1A-01 - HCDP2.3 CTS 1A-13
HDCP 2.3 CTS 1B Test Set | HCDP2.3 CTS 1B-01 - HCDP2.3 CTS 1B-10
2| &
<| | =
. . > = o~
Sink DUT Testing Sl ®|
81 €18
S| T
| o
a

USBC Electrical Test Set

Up Face Port CC and VCONN test (TSI _TEST USBC_CC_VCON)

AUX (SBU) lines test (TSI _TEST USBC_SBU_DP_AUX)

DUT as Power Sink (TSI _TEST USBC_DUT PWR_SINK)

DUT as Power Source (TSI_TEST USBC_DUT_PWR_ SOURCE)

HDCP 2.3 CTS 2C Test Set

HCDP2.3 CTS 2C-01 —HCDP2.3 CTS 2C-06

*) Separate licenses for testing Sink and Source DUT
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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)

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 200 000 ms)

] Total number of frames (default 2 000 ms)
] Number of bad frames allowed (default 2)
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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

= Test Timeout (default 100 000 ms)

. Number of frames to be tested (default 20)
" 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)

Note:

Please note that in order for the TE to maintain the sequence, all CRCs in the reference
frame list should be different.
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CRC Based Continuous Sequence of Reference Frames Test

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

TE compares the video mode (frame Width, Height, BPP and optionally Frame rate and
Color format) to provided parameters. After that captures frames to find a frame with
matching CRC (check sum) of their three color components to the first provided reference.
After the first matching CRC is found it compares the CRC of the following frames until
the Number of frames tested parameter is reached. After that it resets the list and starts from
the first CRC. The list is repeated until timeout or until the provided number of repetitions
is reached.

The test is judged FAIL if video mode does not match, the first frame in the list is not found
or the CRC of the following frames do not match the provided list.

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

Parameters in use

" Test Timeout (default 200 000 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)

" Expected color format

] Reference CRCs (R, G, B)

Note:

Please note that in order for the TE to maintain the sequence, all CRCs in the reference
frame list should be different.
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Simple Link Tests — 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)

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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USBC Electrical Tests — DP Rx and DP Tx
Up Face Port CC and Vconn Test

This test verifies operation of CC lines for short-circuit and open-circuit failures, and that
hardware directly related to CC lines is working properly. During the test, TE will operate
as Type-C UFP device.

In the start of the test TE temporarily disconnects the CC lines to simulate a re-plug event.

After the re-plug event, Ra is connected to CC2 and Rd is connected to CC1. DUT is
expected to have Rp, or a current source applied to both CC1 and CC2 lines. The
impedance of DUT’s Rp resistor, or current source must be adjusted so that the voltage
drop on Rd resistor in TE is within one of the voltage ranges defined by the provided
parameters.

TE will measure the voltage drop on Rp.

Once DUT has started to provide VVconn on CC2, TE will measure the voltage present on
CC2. After that TE will do a cable-flip and repeat the steps as above.

For a PASS result, measured values from CC1, CC2 and VVconn must be within ranges
defined by the provided parameters.

Note Configuration items for this test should be programmed with averaged values from several
“golden sample” DUT’s.
Important In order to run this test with UCD-340, Unigraf Electrical Test Cable must be used and

Electrical Testing feature enabled with a corresponding license.

Parameters in use

] Test timeout (default 5 000 ms)

" R-plug duration (default 1 500 ms)

] DUT attach timeout (default 10 000 ms)

" CC low voltage limit for default current (0.5/0.9A) (default 261 mV)
] CC high voltage limit for default current (0.5/0.9A) (default 588 mV)
] CC low voltage limit for 1.5A current (default 675 mV)

. CC high voltage limit for 1.5A current (default 1 189 mV)

] CC low voltage limit for 3A current (default 1 238 mV)

. CC high voltage limit for 3A current (default 2 181 mV)

] Vconn low voltage limit (4 750 mV)

= Vconn high voltage limit (5 500 mV)
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AUX (SBU) Lines Test

This test verifies operation of SBU lines for short-circuit and open-circuit failures and that
hardware directly related to SBU lines is working properly. During the test the TE will
operate as Type-C UFP device. For this test, DUT must support DisplayPort Alternate
Mode.

In the start of the test TE temporarily disconnects the CC lines to simulate a re-plug event
and waits for DUT to enter DP Alternate mode.

Once DUT has entered the DP alternate mode, TE will measure voltage levels on SBU1
(AUX+) and SBU2 (AUX-) lines. Please notice that if TE is acting as DP Sink, it will de-
assert HPD signal to keep AUX bus at IDLE state during the voltage measurements.

Once the voltages are measured, TE will do a cable-flip and repeat the steps as above.

For a PASS result, the measured voltages must be within the ranges defined by the
provided parameters.

Note Parameters for this test should be programmed with averaged values from several “golden
sample” DUT’s.
Important In order to run this test with UCD-340, Unigraf Electrical Test Cable must be used and

Electrical Testing feature enabled with a corresponding license.

Parameters in use

" Test timeout (default 5 000 ms)

] DUT Capabilities flags (default 7)

Bits Description
0 DUT Support for DisplayPort Alt Mode (1 Yes, 0 No)
1 DUT can act as power source (1 Yes, 0 No)

2 DUT can receive power from TE (1 Yes, 0 No)

3 DUT support for Power Delivery Contract (1 No, 0 Yes)
31:4 | Reserved

] R-plug duration (default 1 500 ms)

" DUT attach timeout (default 10 000 ms)

] DP Alt Mode timeout (default 5 000 ms)

" DP Alt Mode AUX+ line idle low voltage (default 100 mV)

] DP Alt Mode AUX+ line idle high voltage (default 600 mV)

] DP Alt Mode AUX- line idle low voltage (default 2 500 mV)
" DP Alt Mode AUX- line idle high voltage (default 3 000 mV)
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DUT as Power Sink

This test verifies operation of Vbus and GND lines for short-circuit and open-circuit
failures. The test is performed using mandatory PDO for power contract. During the test,
the TE will operate as power source, and advertise only vSafe5V for power contract. In
order to run this test, the DUT must support Power Sink role.

In the start of the test TE temporarily disconnects the CC lines to simulate a re-plug event
and waits for Power Contract to be established.

After Power Contact has been established TE will wait for the delay stated in Measurement
delay parameter and measures the current in VVbus and GND lines and the voltage of Vbus.
The purpose of the delay is to allow the DUT time to stabilize its power consumption.

Note

The test assumes that the current flows through the four separate VVbus and GND lines
evenly. Since current measurements are done sequentially, any variance in DUT power
consumption during the measurement can cause this test to fail.

Total currents are calculated for Vbus, and for GND. The difference in the measured values
of the four connections may not exceed the programmed deviation limits.

For PASS result, the measured Vbus voltage, Vbus current and GND line current must be
within the ranges defined by provided parameters.

Important

In order to run this test with UCD-340, Unigraf Electrical Test Cable must be used and
Electrical Testing feature enabled with a corresponding license.

Parameters in use

" Test timeout (default 5 000 ms)

" DUT Capabilities flags (default 7)

Bits Description
0 DUT Support for DisplayPort Alt Mode (1 Yes, 0 No)
1 DUT can act as power source (1 Yes, 0 No)

2 DUT can receive power from TE (1 Yes, 0 No)

3 DUT support for Power Delivery Contract (1 No, 0 Yes)
31:4 Reserved

] R-plug duration (default 1 500 ms)

" DUT attach timeout (default 10 000 ms)

] Power Contract timeout (default 10 000 ms)

= Vbus voltage low limit (default 4 750 mV)

] Vhbus voltage high limit (default 5 500 mV)

= Vbus current deviation (between wires) (default 100 mA)

" Return (GND) current deviation (between wires) (default 100 mA)
] Measurement delay (default 2 000 ms)

" Minimal current (default 20 mA)
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DUT as Power Source

This test verifies operation VVbus and GND lines for short-circuit and open-circuit failures.
During the test, TE will operate as power sink and selects only vSafe5V PDO for power
contract. In order to run this test, the DUT must support Power Source role.

In the start of the test TE temporarily disconnects the CC lines to simulate a re-plug event
and waits for Power Contract to be established

After Power Contact has been established TE will wait for the delay stated in Power
measurement delay parameter and measures the current in Vbus and GND lines and the
voltage of Vbus. The purpose of the delay is to allow the DUT time to stabilize its power
consumption.

Note The test assumes that the current flows through the four separate Vbus and GND lines
evenly. Since current measurements are done sequentially, any variance in DUT power
consumption during the measurement can cause this test to fail.

Total currents are calculated for Vbus, and for GND. The difference in the measured values
of the four connections may not exceed the programmed deviation limits.

For PASS result, the measured Vbus voltage, Vbus current and GND line current must be
within the ranges defined by provided parameters.

Important In order to run this test with UCD-340, Unigraf Electrical Test Cable must be used and
Electrical Testing feature enabled with a corresponding license.

Parameters in use

] Test timeout (default 5 000 ms)

" DUT Capabilities flags (default 7)

Bits Description
0 DUT Support for DisplayPort Alt Mode (1 Yes, 0 No)
1 DUT can act as power source (1 Yes, 0 No)

2 DUT can receive power from TE (1 Yes, 0 No)

3 DUT support for Power Delivery Contract (1 No, 0 Yes)
31:4 | Reserved

] R-plug duration (default 1 500 ms)

] DUT attach timeout (default 10 000 ms)

" Power Contract timeout (default 10 000 ms)

] Vhbus voltage low limit (default 4 750 mV)

= Vbus voltage high limit (default 5 500 mV)

] Vhbus current deviation (between wires) (default 100 mA)

" Return (GND) current deviation (between wires) (default 100 mA)
" Measurement delay (default 2 000 ms)
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APPENDIX F: ADVANCED FILTERS

This the description of the advanced methods for filtering transactions in DP AUX
analyzer in Event Log. The following help text can be seen as well by clicking the
Help button of the Edit Filter Rule dialog.

Note Please note that Filters are a very powerful tool. They can however unintentionally hide
valuable data from you. Please be careful when applying custom filters.
A good practice is to start from an existing filter and gradually add new rules while testing
their performance.

Note Filtering and selecting the columns for display do not affect the actual data acquisition. All
transactions and their full data are always captured.

Data pattern expressions

A data-pattern expression is a string that describes how to determine if a data-block
should be considered as "matched"” or "unmatched". The syntax used with data-
pattern expressions in Aux Channel Analyzer is described below

The data-block must be covered completely by the data-pattern expression. If the
data block is shorter, or longer than the expression, then the data block is determined
as "not matched". The ' wildcard can be used to allow data blocks of any size to
match.

Whitespaces and new-lines are ignored and are allowed anywhere; White spaces and
new-lines can be used strategically to make the expression more readable.

For example: "*1(10)??(10)" is the same as "* ! (10) ? ? (10)"

Comment blocks:
Comments must be written enclosed in curly-braces '{" and }'.

Wildcards
Wildcards used are *' and '?'

? = Match any single data byte only.

* = Match any number of any data bytes. (including the possibility of matching NO
data bytes)

For data matching, the byte value must be enclosed in braces '(" and )'. Use prefixes
'$' to indicate HEX value, '%' to indicate BIN. No prefix indicates DEC.

Examples:
* ($10) ($00) : Matches any data pattern that has the bytes $10, $00 at end of data.

? ($10) ($00) : Matches 3-byte data pattern that has $10 as second byte and $00 as
third byte.

* ($10) * ($00) : Matches any data pattern that has $10 and ending to a $00 byte.
* ($10) * ($00) * : Matches any data pattern that has $10 and $00 after it.

($10) ? * ($20) * : Matches any data pattern that has $10 as first byte, followed by
$20 with at least one other byte in between. (i.e. will not match $10, $20)

Use '!" to invert the match:
1($00) = Match any data byte that isn't $00.
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Use '?" within HEX or BIN value to ignore that bit in comparison:
($??) = ? = Any data Byte.
($?0) = Any data byte with bits 0-3 cleared.

To match a single data byte with more than one value, separate the values with
comma',":

(0, 1, 100, 200, 254) : Matches a data byte whose value is 0, 1, 100, 200 or 254.

Invert the value group match with 'I". Value wildcard '?" is also allowed.

Example:
I(1, 2, 3) : Match any data byte other than 1, 2 or 3.

1($2f, $?) : Don't match data bytes with bits 0-3 set to 1, or data bytes that have bits
7-4 set.
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