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The specifications and information regarding the products in this manual are subject to change without
notice. All information, examples and recommendations in this manual are believed to be accurate but are
represented without warranty of any kind, express or implied. Users are fully responsible for their application
of any products.

See the product page at https://www.quantumdata.com/m42d.html for the most up-to-date User Guide.

Support

For further support on your M42d Instrument, contact Teledyne LeCroy support via
https://www.quantumdata.com/support.html.

Please provide the following information in your message to the support team:

= Your location
ATP Software Version (if applicable)
Device Model Number

Device Serial Number
=  Firmware Version Installed

Instrument Information Report .txt file (if available)

Note: All of the device information can be found within the Instrument Information Report .txt file, so
these can be substituted with the full Information Report. Instructions for accessing and saving the
Instrument Information Report can be found in Section 2.2
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1 Getting Started with the M42d

1.1 About the M42d DisplayPort 80Gbps Video Analyzer/Generator

This chapter provides an overview of features of the M42d DisplayPort 80Gbps Video Analyzer/Generator.
The M42d is a compact, versatile test instrument offering entry level functional testing that can be extended
through software licenses to full compliance testers with sophisticated analysis and diagnostic capabilities.

The M42d supports video pattern testing and audio testing of DP 2.0 capable displays with 1, 2, or 4 lanes at
20 Gb/s link rates per lane, for an 80 Gbps max link rate. It is also backward compatible with DP 1.4 and
includes all functionality of the M41d. It is equipped with two (2) Tx ports and two (2) Rx ports—one each for
standard DisplayPort and USB-C with DP alt mode support. Only one of the Tx ports and one of the Rx ports
can be active at any one time.

The M42d is operated through the Advanced Test Platform (ATP) Manager. The ATP Manager is a GUI
application that can run either on a Windows host PC or an external display connected to the HDMI port on
the back of the M42d. Chapter 2 is dedicated entirely to the ATP Manager.

quantumdata M42d “\™TELEDYNELECROY
DisplayPort 80Gbps Video Analyzer/Generator

5

o

(==Y

Key Features of the M42d 80G Video Analyzer/Generator

Note: Certain features and functions of the M42d require licensing. More information on licensing can be
found in Chapter 2 (Applying Licenses) or Appendix A: Licenses.

» Equipped with both DP standard and USB-C ports for Tx and Rx functions

= Test DP sources 10Gb/s, 13.5Gb/s, and 20Gb/s lane rates at the new 128b/132b line coding

= View incoming video and metadata—including DSC compressed--from a source device

= Capture and decode incoming video, protocol, and control packets including Display Stream
Compression (DSC)

= Run functional tests on displays and monitors at UHBR lane rates with large format and test pattern
library

= Configure link training parameters to test display’s handling of link training

» Generate Display Stream Compression (DSC), select patterns and configure slices and video
parameters
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= View and edit EDID and DPCD registers

= Monitor Aux Channel transactions while emulating a DP 1.4 or DP 2.0 source or sink

= Passively monitor the Main Link and Aux Channel between a source & display at UHBR lane rates

= Panel Replay testing for sources and sinks

= LTTPR device emulation in Transparent mode for testing LTTPR-capable source devices at 8b/10b
line code for lane rates up to HBR3 (support for LTTPR in non-transparent mode for 128b/132b at
UHBR rates is coming soon)

= View Power Delivery (PD) negotiations for USB-C DP Alt Mode

= DP 2.0 Link Layer compliance tests on source devices up to 13.5Gb/s per lane

= 1.4 Link Layer compliance tests on sources and sinks up to 8.1Gb/s per lane

= Run DP 1.4 Forward Error Correction (FEC) and Display Stream Compression (DSC) compliance
tests for sources and sinks

= Run HDCP 2.3 compliance tests on DisplayPort sources, sinks and branch devices
* Run audio tests using programmable LPCM sine wave audio tones

* Run tests on embedded DisplayPort (eDP) 1.4b sources and panels using fast link training, ALPM &
backlight control

1.2 What makes the M42d 80Gbps Video Analyzer/Generator unique?

The Teledyne LeCroy quantumdata M42d Video Analyzer/Generator provides an unprecedented
combination of functional and compliance testing for video, audio and protocol of DisplayPort 2.0 and
DisplayPort 1.4. The M42d supports legacy DisplayPort lane rates of 1.62, 2.7, 5.4, 8.1 Gb/s and the new
DP 2.0 higher speed lane rates and new line coding— 128b/132b—of 10.0, 13.5, and 20.0Gb/s data rates
up to 4 lanes.

The protocol analyzer provides a snapshot status view and deep analysis using captures of incoming
DisplayPort 2.0 (and DP 1.4) streams from source devices including DSC/FEC compressed streams.

The M42d’s video generator can be used for testing displays, USB-C adapters, extenders, etc. The video
generator offers a large library of standard video timings and test patterns necessary for testing next
generation high resolution displays.

The M42d supports a full suite of DP 1.4 link layer, forward error correction (FEC) and Display Stream
Compression (DSC) compliance tests for both sources and sinks. Support for Compliance Tests for DP 2.0
are being added on a rolling basis. See the compliance tab on the M42d product page
(https://www.quantumdata.com/m42d.html) for currently supported compliance tests.

The Passive Probe feature, based on Teledyne LeCroy's cutting-edge T.A.P.4™ technology, enables full
monitoring of the DisplayPort Main Link and the Aux Channel between two DisplayPort devices up to 20
Ghbl/s.
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1.3 Scope of this User Guide

This user guide documents the operation of the M42d 80 Gbps Video Analyzer/Generator. It is intended to
be used with the M42d Quick Start Guide.

The user guide describes the features and functions of the M42d 80 Gbps Video Analyzer/Generator as
operated either through the standalone PC application (i.e. the ATP GUI Manager) or with the ATP GUI
Manager running on the M42d itself and displayed on an external monitor connected to the HDMI port on the
back of the M42d. The screen shots used are usually from the most current release of the ATP GUI
Manager running on a host PC.

High-level tasks described in this chapter

= Getting started procedures

= Provisioning the IP address of the M42d

* Installing the M42d ATP GUI Manager on a PC

= Establishing an IP session between an M42d and the host PC running the ATP GUI Manager
= Connecting the DisplayPort source or sink devices under test to the M42d

What is not covered in this user guide

The M42d supports a full suite of DP 1.4 and 2.0 link layer, Forward Error Correction (FEC) and Display
Stream Compression (DSC) compliance tests for both sources and sinks. Support for compliance tests for
DP 2.0 are being added on a rolling bases; however, please refer to the M42d product page for updates on
these functionalities. Note: These compliance tests are not covered in this user guide.

1.4 Revisions to this user guide

This is the first version of this user guide. Any additions or changes in future versions will be noted in this
section.

Note: please be sure to check the quantumdata website and M42d product page for updates to this User
Guide https://www.quantumdata.com/m42d.html.

1.5 What kinds of data does the M42d 80 Gbps Video Analyzer/Generator allow
you to view?

By providing visibility into the DisplayPort protocol, and the underlying protocol, video and secondary data
packets blocs, as well as DPCD data during link training, the M42d Video Analyzer/Generator enables you
to detect changes and identify anomalies in either the DP 1.4 or 2.0 signal. The following is a list of the data
types you can view (currently):

=  Main Link
e K Character
e Control data

e Video data
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e Audio data
e Secondary Data Packets
= Aux Channel Read/Write transactions, including:
o Native DisplayPort aux transactions for capabilities discovery
e Link Training transactions
e Multi-Stream Transport Sideband Messages
e Other DPCD
e EDID
e HDCP authentication transactions
= Error data
= Markers

1.6 What is in the M42d shipping box?

When a Teledyne LeCroy quantumdata M42d 80G Video Analyzer/Generator is shipped, it will contain the

following additional items:

= AC power line cord

= CE mark declaration

= DisplayPort to DisplayPort cable
= USB-C cable (unmarked)

= USB-C cable (marked)

= CATC Micro-D cable assembly
= Ethernet cable

= Mouse

= Quick Start Guide

Positioning/Orientation
The M42d can be positioned either flat or upright, pictured here:

Upright

Flat positioning positioning

4™ TELEDYNELECROY
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1.7 Getting the M42d up and running

Use the following procedures to get your M42d up and running.

1. Remove the M42d from the shipping box and lay it flat or upright on your desktop or benchtop.
2. Connect the M42d power cable (provided) to a suitable outlet (110-240V 50/60Hz). The power socket is

on the back of the M42d as shown below.

. "~‘TELEDVNE ‘I;,_

LECROY

Power

3. Connect an external HDMI monitor to the HDMI connector on the back of the M42d; labeled “External

Monitor” at the location indicated below.

To Ext Display

v
L

1
e
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The setup is depicted below.

O TELEDYNE

-

External
display for
ATP
Manager

4. Connect a mouse to one of the USB ports on the front or back of the M42d as shown below.
5. Optionally connect a keyboard to one of the other USB ports on the front or the back of the M42d. You

can also use the virtual keyboards that present themselves in the ATP Manager.

Page 12
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Power up the M42d via the power button on the front of the M42d.

quant
25 “P\TELEDYNELECROY

-

Py
e

Notes: Regarding Power Button color:

= Solid Red = Powered down/standby

= Solid Green = Booted without network connectivity

= Solid Blue = Booted with network connectivity

= Solid Yellow = The front button is being actively pressed in

= Flashing Yellow = Instrument is powering up

» Flashing Green = Instrument is nearly done powering up (FPGA is ready, firmware still loading)
» Flashing Red = Error

The ATP Manager application will appear on the external display as shown below.

External Display
for ATP Manager

Keyboard & Mouse
for Controlling
ATP Manager
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Adjusting M42d Internal Fan Speed

Once the hardware is set up with an external display connected directly, you may optionally adjust the
internal fan on the M42d unit from its default Full Speed setting to the Standard Speed.

Full Speed is enabled by default in order to meet the specification of maximum operating ambient
temperature of 40°C. Full Speed is necessary for operating at ambient temperature between 30°C and
40°C. If you will be operating the unit at less than 30°C (86°F), you may safely change the fan to Standard
Speed, which is quieter than the Full Speed setting.

Note: This procedure needs to be done on the M42d instrument itself using a display connected to the M42d
with a keyboard connected to the USB-A port of the instrument.

The procedure for adjusting fan speed is as follows:

1.
2.

© ® N o 0o &M

If not already off, power down the unit by pressing the power button once.

Once completely shut down (power button light is red), power the unit on by pressing the power button
again.

While booting up, press the DEL key repeatedly to place into BIOS mode.
Once in BIOS mode, use the right arrow to select Advanced tab.

Use the down arrow to select NCT6106D HW Monitor and press Enter.
Press Enter again to select Fan Speed Control Mode

Use up/down arrow keys to select Standard and press Enter

Press F4 key to prompt the Save & Exit Setup dialog box.

Press Enter to save configuration and exit.

The device will automatically reboot normally with the lower fan speed setting.
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Connecting a DisplayPort Source Device Under Test
To connect your source DUT to the M42d:

Connect the source device under test to the M42d DisplayPort In/Rx port as shown below. Note that you can
connect either through the full-size standard DP port or the USB-C DP Alt Mode port depending on the lane
rate (USB-C port shown in the example below).

“PVTELEDYNE LECH

The full test setup up is shown below with the ATP Manager running on the M42d with the ATP Manager
GUI on the external display. The sample screen show shows an DisplayPort analysis screen.

External Display
for ATP Manager

DisplayPort 2.0
Source Device
Under Test

USB-C —ﬁ HDMI

cable

DU TELEDYNE

Keyboard & Mouse
for Controlling
ATP Manager
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Connecting a DisplayPort Sink Device Under Test
To connect your sink DUT to the M42d:

Connect the sink device under test to the M42d DisplayPort Out/Tx port as shown below. Note that you can

connect either through the full size standard DP port or the USB-C DP Alt Mode port depending on the lane
rate (example shows connection to USB-C port).

“PRTELEDYNE LE(

The full test setup up is shown below. This example uses the ATP Manager installed on a host PC.

DisplayPort 2.0 Sink
Device Under Test

Host PC Running
ATP Manager

USB-C cable

Connecting a DisplayPort Source and Sink Device for Passive Monitoring

Passive Monitoring or Passive Probing is a licensed feature of the M42d as well. Full instructions for the
connections and Passive Monitoring itself are provided in Chapter 7 Passive Monitoring
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1.8 Connectors and Controls

The table below describes the M42d connectors and controls.

M42d Configurations Information / Function

Protocol Analyzer in M42d
Front panel:

= A - USB-C Out/Tx port for all HBR and UHBR
data rates up to 20 Gbps.

» B - USB-C In/Rx port for all HBR and UHBR data
rates up to 20 Gbps.

= C— DP Out/Tx port for RBR, HBR, HBR3, and
UHBR10 (10G data rates)

» D - DP In/Rx port for RBR, HBR, HBR3, and
UHBR10 (10G data rates)

» E — USB ports (2) used for connecting a mouse
and keyboard.

= F — Knob for turning up or down the volume for
the internal speaker.

= G — Power button; press and release.

= H - eDP block for Backlight Control (See Note
Below).

P\ TELEDYNELECRO)

Back panel:

» | — Power plug (110-220VAC 50/60Hz)

= J - HDMI — Admin port for connecting external
HDMI UHD display for M42d ATP Manager.

» K - DisplayPort — Not recommended for use
currently.

= L - USB/USB-C (2 ea.) — For mouse & keyboard.

= M- RJ45 (2) - E1 Network for connecting host

PC running ATP Mgr. E2 Aux — Future.

N - DVI — Possible future use.

O - RS-232 (2) — Possible future use.

P - Audio (2) — Possible future use.

Q — CrossSync™ for TRIG IN/OUT — Future.

R - RCA SPDIF In/Out

Note: The eDP header block provides PWM signal used for controlling the backlight of some eDP displays.
The pinout and functions are shown on the next page.
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eDP Pin Configurations

1. BL_Enable (Possible Future Rx input)
elP 2. BL_Enable (Tx Output)
Connector 3. BL_PWM_DIM (Possible Future RX input)
4. BL_PWM_DIM (TX Output)
5 5.  Ground
. . 6. Ground

® 0

eDP is covered in Chapter 10 Embedded DisplayPort.

Important Notes Using External Monitor for ATP Manager

Note 1: Selection of external monitor

Due to HDCP content protection requirements, you will have to use an HDCP 2.2 or 2.3-enabled
external monitor to view HDCP protected content in the ATP Manager GUI. We have qualified the
following displays:

e Dell UltraSharp 27 inch Monitor Model U2718Q.
e Dell UltraSharp 27 inch 4K Monitor Model U2720Q.
e ASUS 28" 4K UHD Monitor Model VP28U.

e ViewSonic 27" 4K UHD Monitor Model VX2776-4K-MHD.

e Other 4K HDCP 2.3 displays may work as well. (for most up-to-date list, refer to the latest revision of
the User Guide on the M42d product page https://www.quantumdata.com/m42d.html.

Note 2: Changing the ATP Manager GUI Display Resolution

You can change the resolution that the ATP Manager GUI is display at on the connected monitor using
the Mint Linux utilities. Follow these steps:

Step 1: Click on the lower right corner icon to access Shutdown menu. Under GUI Application click on
the Close button. The ATP Manager GUI will close.

Step 2: Once the ATP Manager is shutdown, click on the Mint icon (green M) on the lower left corner of
the monitor to access the Mint Linux Controls.

Step 3: Select the Settings primary menu on the left and then on the right select Display
Configuration secondary menu. The Display Configuration menu appears.

Step 4: Set the resolution to 1080p using the Resolution pull-down menu. The resolution should
change and persist through a reboot.
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2 ATP Manager GUI Application

2.1 Operating the ATP Manager from an external display

The M42d is operated through the Advanced Test Platform (ATP) Manager. The ATP Manager is a GUI
application that can run either on a Windows host PC or on an external display connected to the HDMI
port on the back of the M42d.

When operating from an external display, a mouse (provided) is required and a keyboard is optional but
recommended. In this case of the external display, the ATP Manager is running on the M42d itself, but the
ATP Manager GUI is displayed on the external monitor. This operational scenario is shown below.

External Display
for ATP Manager

DisplayPort 2.0
Source Device
Under Test

USB-C -ﬁ HDMI

cable cable

Keyboard & Mouse
for Controlling
ATP Manager

ATP Manager Running on External Display (Source Test Example)
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2.2 Operating the ATP Manager on a host PC

You can operate the M42d from the ATP Manager application installed on a host PC. The connection can
either be direct, or over a LAN. It is suggested that you consult with your local IT or network administrator for
address assignment policies if using your local area network.

You will have to first download and install the ATP Manager GUI application on your Windows PC. You will
then need to connect your PC to the M42d over an Ethernet IP connection. These procedures are provided
below.

Please note: You will have to have completed the procedures in the section above (1.8 Getting the M42d
Up and Running) in order to complete the following steps.
Installing and Connecting the M42d ATP Manager GUI Application

This procedure describes how to setup the ATP Manager application on your host PC and connect to the
M42d.

1. Download the ATP Manager GUI application from the quantumdata downloads page:
http://www.quantumdata.com/downloads.html.

T

”.‘TELEDYNELECROY HOME PRODUCTS  SOLUTIONS DOWNLOADS NEWS SUPPORT  CONTACT
Everywhereyoulook

Downloads
Home » Downloads

Links to M4 Series Resources

Go to M42d Page

Go to M41d Page

Go to M41h Page

Links to 980 Literature Resources

for DisplayPort 2.0 Testing

9808 Page
Go to 980B Page
Welcome to the Teledyne LeCroy downloads page for quantumdata products. Please note that the 980 9G Protocol Analyzer for HDMI
literature resources such as data sheets, user guides and application notes as well as firmware
updates are available on the product web pages. Use the links on the right to help you navigate to Go to 980 9G Protocol Analyzer

each page in order to access these resources.
980 48G Protocol Analyzer/Generator for HDMI

980 & M4 Series Go to 980 48G Protocol Analyzer / Generator
Applicable Products 980 18G Protocol Analyzer/Generator for HDMI
M42d Video Analyzer/Generator

Release Notes Go to 980 18G Protocol Analyzer/Generator

Official Release (updated April 23, 2021):

. . 980 18G Video Generator for HDMI
Required Files: Down Ioad
Advanced Test System Manager 6.25 LI n k Go 10 980 18G Video Generator Page
Instrument Firmware: ATP-64 Release 6. 980 DP 1.4 USB-C Videc Generator/Protecol Analyzer

Double click on ATP Manager and follow the installation prompts to install the ATP Manager on your
Windows PC.
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2. After installation completes, run the new ATP Manager. It should be available in the Start Menu under Al

Programs — Quantum Data, and also from an icon on your host PC Desktop.

Note: Verify that the version number in the title bar matches the version on the website.

3. Connect your PC to the M42d using an Ethernet cable. The connection is made to the Rj45 jack on the

back of the M42d labeled E1 to Network as shown below.

The Ethernet IP connection from the host PC to the M42d can be accomplished through your corporate

network or you can connect directly. Both scenarios are depicted below.

DisplayPort 2.0 Sink
Device Under Test

Host PC Running
ATP Manager

USB-C cable

PC Running ATP Manager with Ethernet Direct Connection
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DisplayPort 2.0 Sink
Device Under Test

Host PC Running
ATP Manager

USB-C cable
PC Running ATP Manager w/ Ethernet Connection thru Corporate LAN

4. Setthe IP address of the M42d from the Other page under the Control window of the ATP Manager
GUI. Select the Instrument Network Settings icon. A dialog box appears enabling you to set DHCP or
specify an IP address. Sample screen shots of these windows are shown below.

¥ ATP Manager

& | Apps

quantumdata

Control Compliance Ed Other

11 A 1
— =R JOR I)_

11

ACA Data HDMI Capture Viewer DP Capture Viewer Command Console
Viewer
08)< 2(G3 08 -
oU oU oU
Instrument Network Set Instrument Instrument Install Software
Settings Date/Time Information Update
O O O O v
Install CT Script Apply ATP Apply Demo Generate
Update License License License UID
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Instrument Network Settings )4
Instrument "AL_M41d"

DHCP  Tof)

IP Address: 10.30.196.30

Netrmask: 255,255,255.0

Gateway: 10.30.196.254

] e |

Note: Be sure to use an IP address that is compatible with your corporate LAN or your PC if you are
connecting directly.

5. The instrument will automatically power cycle upon applying changes to the Network Settings.

quantum
DisplayP oo "~‘TELEDYNE LECROY

.

*—

=1

[
[

Note: If using DHCP for IP address assignment, check for the resulting IP address at the bottom left of
the embedded GUI after rebooting, as shown below.

IX'd  Navigator = HDCP: 10.30.195.38 <:| ATP Ve
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6. Add your M42d to the ATP Manager application using the green + Add icon or the + Add item on the
Instrument pull-down menu within the Navigator, identified below.

W ATP Manager

T2 Navigator = 0

Captures MHame IP Address
Disconnect AL MA ol

Compliance

- Add 2
Edit
-~ _ Delete

EDID/DPCD
Information

Formats Configure p
Install 3

Images

Help

Import

Exit

The Add Instrument dialog appears enabling you to enter the name and IP information for the M42d
that you are trying to connect to (below).

Add Instrument )4

Name: | MyM4d |

IP Address: | 10.30.196. 3| |

cancaL | |

7. Enter the name (any suitable name) and IP address (obtained in step 4) of the M42d that you want to
connect to in the Add Instrument dialog box (above) and click on the Add activation button.
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You will see a series of messages on a dialog boxes describing the progress. One example is shown

below:

Connecting

Connection Progress

@ Connecting to the Instrument AL_M41d @ [10.30.196.30]

The M42d with the IP address you entered appears on the list in the ATP Navigator panel (below). The
ATP Manager application will automatically connect to the M42d once you add the M42d to the

application.

8. (If not already connected) Connect to the M42d using the Connect button or the Connect item on the
right click menu as shown in the screen below.

% ATP Manager

L Navigator}

= 8

Captures
Compliance
ACA
EDID/DPCD
Formats
Images
Instruments

Other

Help

Impaort

Exit

Connect < 2 IP Address
AL MA1d 10.20.196.30
Disconnect AL

Add

Edit

Delete
Information
Configure

Install

[»

3

A dialog box appears indicating that a connection is in progress.
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Saving the Instrument Information Report

Once the connection is made the information about the connected M42d is available via the Information
button as shown below.

e ATP Manager

Captures

&=. Navigator = 08
Name IP Address
= AL_M41d 10.30.196.30

Disconnect

Compliance

Add
Edit
Delete

EDID/DPCD

Formats Configure

Images

Instrur

Other

Help

MENLS

Information

-

Install

-

Licenses b

Misc 3

Import

Exit

The information is then displayed in a separate window. The information on the Instrument Information
window tells you the firmware and hardware release and version information as well as what options you
have. This report will be needed if you contact Teledyne LeCroy technical support for any operational
questions or issues. The procedure for saving the information report is described on the next page.

About...

X

Instrument: AL M4a1d .

IP Address: 10.30.196.30
Net Mask: 255.255.255.0
Gateway IP: 10.30.196.254

Free Space: 394.37 GB of 441.58 GB (89.3%)

M-Series Test Platform Version: 5.71.9 Alpha

MiPMO Version: Ox01

DP 1.4 USB C Protocol Analyzer [294B00334486,pca:12,pcb:5,sn:929909%0078,] at 1 [DDR 4096MB]:
Gateware: [Version: 4.26.94 Build Number: 1 (12/1%/2019 15:15:19 CST) PCB: 2/C rev=1, DP Product C
Firmware: [Version: 5.71.9 Build Number: 113027 (gd 05/13/2020 17:29:23 CDT) M41d]

System Information:

System SN : [ A30D10810BOEB3CBS: :20010062 ]
Date : [ Thu May 21 19:00:19 CDT 2020 ]
SN : [ NfA::N/A ]
Main Board [ "Super Server" ]
CPUx4 [ 6.158.11 "Intel(R) Core(TM) i3-8100 CPU @ 3.60GHz" ]
DDR : [ 7 GB + 512 MB ]
HD : [ NVME 55D 465 GB (500107862016 bytes) ]
ﬂr 0Ss : [ Linox MAXX 5.3.9 #1 SMP Fri Nov 8 14:43:50 CST 2019 x86 64 xB6 64 x8B6_64 GNU/Linnx

GUI manager : [ Version 5.71.9 30487 202005131621 ]
1 : [ lo inet 127.0.0.1/8 scope host lo ]
PCIE3 |
HDMI SRC CT : [ 4.13.3 ]
HDMI 2.0 SRC CT: [ 1.0.4 ]
HDCP SRC CT : [ 4.8.0 ]
HDMI 2.1 SRC CT: [ 1.0.0 ]

HNOP Wev File MNDS Checksnms:
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You can save this instrument information report as a .txt file. This is necessary when contacting Teledyne
PSG Support, as a current version of the report is needed for general support purposes.

Save the Instrument Information Report by selecting the SAVE TO FILE button at the bottom left of the
report window, as shown below.

About... X

HDCP Key File MD5 Checksums: ~
HDCP 1.x RX Key: 6bfaa9d92d1865aldl1a%0e1709fldecé
HDCP 1.x TX Key: 8lefd4be37c2fd04523829c492eadB82b
HDCP 2.x RX Key: 85d55306babfd754e7a71d73c%aedcdl
HDCP 2.x TX Key: £092c7036330e29ddd5c7db7154b362c

Licensed Features

Licensed: 21 [Part of 95-00259 DP Auxiliary Channel Analyzer, M42]

Licensed: 21 [Part of 95-00261 M42d DP 1.4 DP Auxiliary Channel Analyzer, M42]

Licensed: 32 [Part of 95-00226 DisplayPort Capture/Analysis, M42]

Licensed: 33 [Part of 00-00259 M42d DP 2.0 HDCP 2.3 Function, M42]

Licensed: 33 [Part of 00-00261 M42d DP 1.4 HDCP 2.3 Function, M42]
- Licensed: 42 [95-00214 DP HDCP 2.3 Compliance Test - Source, M42]
Licensed: 43 [95-00217 DP HDCP 2.3 Compliance Test - Sink, M42]
Licensed: 47 [Part of 95-00216 DisplayPort CT Package 2 LLCT 1.2 Core - Sink, M42]
Licensed: 48 [Part of 95-00213 DisplayPort CT Package 3 LLCT HBR3 Source Tests, M42]
Licensed: 48 [Part of 95-00232 DisplayPort HBR3 Link Layer Source Compliance Tests, M42]
Licensed: 50 [Part of 00-00259% M42d DP 2.0 Video Generator Function, M42]
Licensed: 50 [Part of 00-00261 M42d DP 1.4 Video Generator Function, M42]
Licensed: 51 [Part of 00-00259 M42d DP 2.0 Basic Video Analyzer Software, M42]
Licensed: 51 [Part of 00-00261 M42d DP 1.4 Basic Video Analyzer Software, M42]
Licensed: 55 [Part of 95-00226 DP 1.4 Display Stream Compression (DSC) Rx Analysis, M42]
Licensed: 56 [Part of 95-00225 DP 1.4 FEC/DSC Tx, M42]
Licensed: 61 [Part of 95-00216 DisplayPort CT Package 4 LLCT 1.4 - Sink Tests, M42] v

< >
SAVE TO FILE CLOSE I

Enter the desired file name and folder directory, and the information report will be saved as a .txt file.
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2.3 ATP Manager Home Screen and Navigator

The previous sections briefly showed the ATP Manager GUI, but this section will cover the basics of the
Interface in more detail, specifically the Home Screen and Navigator.

Home

When first opening the ATP Manager, you will see the Home screen. This interface has 4 tabs:

= Control

=  Compliance
= Editors

=  Other

Each of these tabs has its own apps within them. Aside from Compliance, these will all be covered in detail
throughout this User Guide. An example of the home screen on a remote PC ATP Manager GUI is shown
below.

-
= Navigator = 0@ Apps

Captures Refresh Mame quantumdata

& HDMI Capture c trol c 1i Edit oth
Compliance & DP Capture ontro ompliance itors er
DI Match
ACA
EDID/DPCD
Generator Receiver ACA Remote

Formats Control

Images

Instruments .

Other Capture Control HEAC

< >

Notice the Navigator panel is side by side with the home screen (labeled Apps). Either can be minimized or
restored using the buttons at the top right of the respective panel. The example below has the Navigator
minimized.

% ATP Manager - O it

"_ ® Apps = &

Compliance

Generator Receiver ACA Remote
Control
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The screenshot below is of the embedded GUI on the M42d instrument itself. Note the main difference being
that the Navigator and Home are separated in this GUI.

In order to access the Navigator, click the Navigator icon at the bottom left of the screen. Additionally, you

can use the BACK button to navigate back to previous utilities, or click the power button @ in the bottom
right to shut down or reboot the device.

Control Compliance Editors Other
= =)
Generator DisplayPort/USBC 2.0 Aux. Channel Capture Control
Protocol Analyzer Analyzer
RX
Navigator STATIC: 10.30.1396.38 ATP Version: 6.26.24-Alpha 64 bit

Switch to VPS GUI (©]
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Navigator

The Navigator is a feature-rich utility in the ATP Manager that allows for data portability and customization
with the M42d 80G Video Analyzer/Generator.

The Navigator has a sidebar, as seen in the table below, with several options. This subsection will cover a
few of these options now, while others are detailed in later chapters.

Navigator Sidebar
Sidebar Button Description
= Navigator Captures Access the directory containing Captures on the device or remote PC.
il Compliance | Access the directory containing Compliance Test selections and results
Compliance ACA Access the directory containing Aux Channel Analysis data and Filters
ACA EDID/DPCD | Access the directory containing saved EDID configurations and DPCD
EDID/DPCD registers
Formats Formats Access the directory containing saved Formats and Format Lists
Images Images Access the directory containing Image Patterns and Image Lists
L Instruments | List of connected devices. Covered in Section 2.2 Installing and
Other Connecting the M42d
Other Access Saved Reports
Help Access the help/about menu
Import Import a file onto a remote PC ATP Manager (remote manager only)
Exit Quit the ATP Manager Application

The Navigator allows you to Import and Export files onto the M42d instrument itself or the remote PC
running the ATP Manager GUI. These features enable you to disseminate or receive data and files to/from
colleagues, subject matter experts, or Teledyne LeCroy technical support.

The Transfer tool within certain tabs is only available on the Remote ATP Manager GUI. The transfer tool
allows you to transfer data and files between the remote PC and the M42d instrument. This can be useful for
backing up files to both devices or for remote access of tests or analyses run using the embedded GUI ATP
Manager on the M42d device.

Examples of file import and export as well as transfer are covered in 6.6 Importing, Exporting, and
Transferring Capture Files as well as 7.5 Importing, Exporting, and Transferring ACA Data
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2.4 Accessing Device Settings and Information

Note: Any selections in the Other panel not explained here will be covered later on in this User Guide.

Applying Licenses

Many of the features of the M42d require a specific license to operate. This subsection will demonstrate
applying a license.

A list of all available licenses is located in Appendix A: Licenses.

Note: To obtain a license for the M42d, contact Teledyne Support, accessible at
http://quantumdata.com/support.html

To apply a license:

1. Upload the license file (.lic) using the Navigator by clicking Instruments, then selecting Licenses and
clicking Apply ATP License. Alternatively, you can access this by selecting the Other tab on the GUI
home screen and selecting Apply ATP License. Both are shown below.

Note: As the license file will likely be saved to your PC, it is recommended to use the remote host ATP
Manager for this function. All screenshots are based on this GUI, though they are both similar.

Using the Navigator:

P ATP Manag e
% Navigator = 0
Captures Connect Name IP Address
Disconnect = = M42d Test 10.30.196.195
Compliance
Add
— Edit
EDID/DPCD JREISIE
Info ion
Form
Con e b
[ Inst 3 |_|
EIGNNEhIEN Licenses » | Gener ID File
Other Misc > | Apply icense

Apply ATP License

Apply Demo License
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Using the GUI:
quantumdata
Control Compliance Editors Other
il ra [
(o (= x
T r L 4 L 4
ACA Data HDMI Capture Viewer DP Capture Viewer Command Console
Viewer
Instrument Network Set Instrument Instrument Install Software
Settings Date/Time Information Update
Install CT Script Install System Apply ATP Apply Demo
Update Component License License

2. Afile explorer will appear, as shown below. Navigate to the correct directory of the previously
downloaded license, select the .lic file, and click Open.

4% Open X
™ Hl » This PC > Desktop v D

Organize * New folder > | | o

~ A Nat
Name ate

s Quick access
M42d-CB-totallic

Il Desktop
¥ Downloads
# Documents
= Pictures
imnartnA11 i -/
File name: v | |Mlic v
Open Cancel

3. A confirmation will appear, and you must reboot the device for the changes to take effect.
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Verifying Current Licenses

Upon reboot, you may wish to confirm that the correct license was applied. Use the following procedure to
check the licenses that are currently applied to your M42d instrument.

1. Using either the embedded M42d GUI or Remote Host PC ATP Manager, open the Navigator.
2. Select the Instruments tab.
3. Choose the instrument that you are looking up and select Information on the left-hand side bar.

The Remote ATP Manager will automatically connect to the specified device, if not already connected.

9% ATP Manager — O

= Navigator - B @Apps o=

Captures Connect Name IP Address guantumdata
q ® M42d Test 10.30.196.195 . .
. Disconnect - Control Compliance Editors Other
Add A
L Edit
=
EDID/DPCD REEE
Information Generator Receiver
Formats
Configure »
Images Inst=/l .
Instruments il "
T r L_l_:qJ
Misc 3
il ACA Remote Capture Control
Control
S
HEAC
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The About window will appear, which has various information about the device, and has the Licensed
Features listed toward the bottom of the report, as demonstrated below.

Instructions for saving the Instrument Information Report can be found in Section 2.2. This saved
Information Report is necessary when contacting Teledyne LeCroy PSG Support, as a current version of the
report is needed for creating licenses.

About... X

M-Series Test Platform Version: 6.30.2

M4PMU Version: 0x07

DP 2.0 Protocol RAnalyzer [29480038034c,pca:8,pcb:3,sn:20170017,] at 1 [DDR 4096MRE]:
Gateware: [Version: 4.27.132 Build Number: 1 (06/08/2021 17:17:21 CST) PCB: 2/C rev=l,
Firmware: [Version: 6.30.2 Build Number: 113029 (gd 06/14/2021 16:14:25 CDT) M42d]
PD [Version Tx:11, Rx:11]

System Information:

1
2
PCIE3

lo inet 127.0.0.1/8 scope host lo ]
eno2 inet 10.30.196.195/24 brd 10.30.196.255 scope glcbal noprefix:
1

System SN : [ A301081EDOE83CC6: :N/A ]
Date : [ Tue Jul 6 08:58:45 CDT 2021 ]
SN [ N/A::N/A ]
Main Board [ "Super Serwver" ]
CPUx6 [ 6.158.10 "Intel(R) Core(TM) i5-9400 CPU @ 2.90GHz" ]
DDR : [ 7 GB + 512 MB ]
HD : [ NVME SSD 465 GB (500107862016 bytes) ]
0s : [ Linux M4XX-95a7 5.4.31 #3 SMP Tue May 5 12:08:24 CDT 2020 x86_ 64 xB6 ¢
GUI manager [ Version 6.30.2 34492 202106141601 ]
[
[
[
HDMI SRC CT [ 4.13.3 ]
HDMI 2.0 SRC CT: [ 1.0.4 ]
HDC CT : [ 4.8.0 ]
HDM SRC CT: [ 1.0.0 ]
HDCP ile MD5 Checksums:
- HDC RX Key: 6bfaa9d92d1B65al1dla90el709fldecé
HDC TX Key: Blefd4be37c2fd04523829c492ead82b
Hi & Key: 85d55306babfd754e7a71d73c%aedcdl
HDC TX Key: £092c7036330e29ddd5¢7db7154b362¢

Licensei./ Features
Licensed: 21 [Part of 95-00259 DP Auxiliary Channel Analyzer, M42]
Licensed: 21 [Part of 95-00261 M42d DP 1.4 DP Auxiliary Channel Analyzer, M42]
Licensed: 32 [Part of 95-00226 DisplayPort Capture/Analysis, M42]
Licensed: 33 [Part of 00-00259 M42d DP 2.0 HDCP 2.3 Function, M42]
Licensed: 33 [Part of 00-00261 M42d DP 1.4 HDCP 2.3 Function, M42]
Licensed: 42 [95-00214 DP HDCP 2.3 Compliance Test - Source, M42]
Licensed: 43 [95-00217 DP HDCP 2.3 Compliance Test - Sink, M42]
Licensed: 47 [Part of 95-00216 DisplayPort CT Package 2 LLCT 1.2 Core - Sink, M42]
Licensed: 48 [Part of 95-00213 DisplayPort CT Package 3 LLCT HBR3 Source Tests, M42]
Licensed: 48 [Part of 95-00232 DisplayPort HBR3 Link Layer Source Compliance Tests, M!{
Licensed: 50 [Part of 00-00259 M42d DP 2.0 Video Generator Function, M42]
Licensed: 50 [Part of 00-00261 M42d DP 1.4 Video Generator Function, M42]
Licensed: 51 [Part of 00-00259 M42d DP 2.0 Basic Video Analyzer Software, M42]
Licensed: 51 [Part of 00-00261 M42d DP 1.4 Basic Video Analyzer Software, M42]
Licensed: 55 [Part of 95-00226 DP 1.4 Display Stream Compression (DSC) Rx Analysis, M
Licensed: 56 [Part of 95-00225 DP 1.4 FEC/DSC Tx, M42]
Licensed: 61 [Part of 95-00216 DisplayPort CT Package 4 LLCT 1.4 - Sink Tests, M42]
Licensed: 61 [Part of 95-00233 DisplayPort HBR3 Link Layer Sink Compliance Tests, M42]

Ticansad: AR [95-0N259 M424 NP 2 0 TISR-C Alt+ Made Fnabhla. M421
< >

SAVETO FILE CLOSE I
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Setting the Instrument date and time

This procedure describes how to set a M42d'’s data and time. The procedure assumes that you have

connected to an M42d through the external ATP Manager.

To set the date and time of the M42d:

From the Other page (Page 4) of the Apps Window select Set Instrument Date/Time.

% ATP Manager — a %
= | Apps = 0
s
quantumdata
Control Compliance Ed Other
i FA [
TT e O
ACA Data HDMI Capture Viewer DP Capture Viewer Command Console
Viewer
Instrument Network Set Instrument Instrument Install Software
Settings Date/Time Information Update
L4
Install CT Script Apply ATP Apply Demo Generate
Update License License License UID

The Select Date/Time dialog box appears as shown below:

Set the month and date and time by selecting from the Calendar and time dials.

Select Date/Time...

Hour Minute
7+ 2 0/ 5

Date

Second

4

X

PM

A\ May, 2020
Sun Mon Tue Wed Thu

eri a8 209 B

Fri
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2.5 Upgrading ATP Manager

This section provides information about upgrading your M42d and M42d ATP Manager. Detailed procedures
are not provided in this document. Please be sure to refer to the Release Notes for a specific release for
detailed upgrade instructions.

Teledyne LeCroy periodically provides maintenance release of software and firmware. The most recent
versions are available on the quantumdata downloads page http://www.quantumdata.com/downloads.html.

T

‘a“TELEDYNELECROV HOME  PRODUCTS  SOLUTIONS  DOWNLOADS |

! NEWS  SUPPORT  CONTACT
Everywhereyoulook T

Downloads
Home » Downloads

Links to M4 Series Resources

M42d Page
to M42d Page

Go
M41d Page
M41h Page

Go to M41d Page

Go to M41h Page

s 3 Links to 980 Literature Resources
for DisplayPort 2.0 Testing

980B Page

Ge to 980B Page

980 9G Protocol Analyzer for HDMI

Go to 980 9G Protocol Analyzer

980 48G Protocol Analyzer/Generator for HDMI

980 & M4 Series Go to 980 486 Protocol Analyzer / Generator

Applicable Products
M42d Video Analyzer/Generator

Official Release (updated April 23, 2021):

980 18G Video Generator for HDMI

Welcome to the Teledyne LeCroy downloads page for qguantumdata products. Please note that the
literature resources such as data sheets, user guides and application notes as well as firmware
updates are available on the product web pages. Use the links on the right to help you navigate to
each page in order to access these resources.

980 18G Protocol Analyzer/Generator for HDMI

Required Files:

Advanced Test System Manager 6.25 Down I Oa.d L| n ks Go to 980 18G Video Generalor Page
Instrument Firmware: ATP-64 Release 6.25

| 980 DP 1.4 USB-C Video Generator/Protecol Analyzer
N

Two software packages are available for upgrading the M42d:

The firmware and gateware package for the M42d instrument. This is a Debian software package for
installation in the Linux-based instrument. (The file extension is .deb.) This package also includes the
embedded ATP Manager that will be installed.

Windows-based ATP Manager. This is the ATP Manager GUI that can be used to control the M42d
instrument from a Windows PC. This download is discussed previously in Section 2.2 — Operating the ATP
Manager on a host PC

Notes:

You must upgrade the Windows-based ATP manger every time you upgrade the firmware/software on the
unit. Upgrade the ATP Manager first, and then upgrade the M42d application firmware as indicated in the
release notes.

Please be sure to refer to the Release Notes for the specific release for detailed upgrade
instructions.
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2.6 VNC Remote Connection

Sections 2.1 and 2.2 discussed controlling the M42d device either directly using an external monitor, or
remotely using the ATP Manager application on a remote host PC. However, the M42d 80G Video
Analayzer/Generator does come with another built-in option for controlling the device remotely.

The instruments come with TightVNC Server installed and enable the user to access the embedded GUI of
the instrument remotely as an alternative to using the ATP Remote Manager. The main advantage of this is
to utilize features that are modified or inaccessible while using a remote host ATP Manager.

Installing TightVNC Viewer and Connecting to the Device

TightVNC Viewer for windows is available for free download at https://tightvnc.com/download.php.
Navigate to this page on the remote PC that you would like to control the M42d device from, and install the
compatible software package.

Note: TightVNC comes pre-installed on the M42d device and the server runs automatically on startup, so
nothing further needs to be done on the instrument other than powering the device on.

Once TightVNC is installed on the remote computer, open the TightVNC Viewer application from the
installation directory folder.

B rightvne

Run TightVNC Server
Start TightVNC Service

Stop TightVNC Service

TightVNC Viewer «
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Enter the device’s IP address in the Remote Host field, and click Connect. Instructions for locating the
device’s IP address are in 2.2 Operating the ATP Manager on a Host PC.

New TightVNC Connection - X ‘

Connection

Remote Host: | 31.41.592.65] |_|> | comnect |

Enter a name or an IP address. To specify a port number, :
append it after two colons (for example, mypc::5902). Options...

Reverse Connections

Listening mode allows people to attach your viewer to
their desktops. Viewer will wait for incoming connections.

Listening mode
TightVNC Viewer
TightVNC is cross-platform remote control software.

- Its source code is available to everyone, either freely
VN C (GNU GPL license) or commerdially (with no GPL restrictions).

Version info... Licensing Configure...

The default password for the instrument is elocution, though this can be modified on the TightVNC Server
application on the M42d device itself.

With the VNC Viewer, you can operate the instrument’'s embedded GUI to access certain features
unavailable on a remote host PC ATP Manager GUI.
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3 Generator

3.1 Overview

This section provides information for using the M42d video generator function.

To access this, select the Generator application icon from the home screen. Garmrador

The Generator screen has a status area on the top of its panel, pictured below.

_ _ ® Qutput

Topology

tﬂrmat Pattern

The status area provides the following information:

Generator Status Area (Top)

Number | Item Description

1 Mode Multi-stream (Multi-Stream Transport) or Single-stream (SST)
Transport

2 DSC Indicates whether Display Stream Compression is currently
on or off

3 FMT The currently active format (selected resolution)

4 IMG The currently active image (selected test pattern)

5 Resolution, scan, and color Resolution, scan type, and colorimetry type of active format.

6 P-Rate The pixel clock rate of the selected timing.

7 F-Rate The frame or vertical refresh rate of the selected timing.

8 H-Rate The horizontal refresh rate of the selected timing.

9 Video Identification Code (VIC) | The VIC code is shown in parentheses, followed by the
resolution, frame rate, and aspect ratio of the active format.
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3.2 Selecting DisplayPort Video Format

Use the following procedures to select a video resolution (format). To access the formats menu, select the
Format tab at the top of the Generator application in the M42d GUI Manager.

B Generator O X
o ‘ i 24 Oomz : . EX NNl Disconnect
(13 x240p @ 60 Hzglle:o x240 Progressive RGB : Refresh
Format Pattern Audio Tools Topology ;
CTA VESA Folder Lists EDID Generator

Resolutio Vtotal Frame Rate Aspect QrZULTHER
e, .-~ ErE Ratio VIC 13

You can select formats (timings) from either the M42d 80G Video Analyzer/Generator’s format library, from
the CTA or VESA parameter filters, or from a reduced subset of formats. You can select a format in one of
four ways, which are all covered in this section.

= Select using CTA or VESA smatrt filters

= Select from the entire library list of formats

= Select from a custom list you have created using the Format List Editor

= Select from a list of formats configured from the EDID of the connected display

Once you'’ve selected the desired format, you can adjust the settings of this format, which is covered at the
end of this section.

Selecting format using the CTA or VESA Smart Filtering button
From the Generator, click the Format tab.

Select either the CTA or VESA subtab underneath the Format tab. The smatrt filtering screen enables you to
select CTA or VESA formats through filtering of various video parameters such as Resolution, Vtotal, Frame
Rate, and Aspect Ratio.
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Generator

CTA

2%

480p2x
480pdx
576p
576p2x
576pdx
720p
1080p
2160p

VESA

480i2x
480i4x

576i2x
576idx

1080i
4320p

Folder

Audio

Tools

Pattern
Lists EDID
Vtotal Frame Rate ect 480p59
4 viC 2
Available 480p60LH
Formats vic 2
: - M 480p119
4 4 = VIC 48
480p120L
60/1.001 60 Box vic 48
c 480p239
VIC 56
120/1.001 120
480p240L
20C VIC 56
240/1.001 240
Left to Right = ! ettings Clear Selection

480p359LH
viC 2

480p59SH
vic 3

480p119L
VIC 48

480p119s
VIC 49

480p239L
VIC 56

480p239s
VIC 57

@ Output

Topology

480p60
Vvic 2

480p6OSH
vic 3

480p120
VIC 48

480p120s
VIC 49

480p240
VIC 56

480p240s
VIC 57

In the previous screenshot, Left to Right selection is enabled (circled at bottom of screen). This will show
available formats (on the right) that meet the filtering criteria as you narrow down the specified parameters in

the following order:

1.
2.
3.
4.
5.

Resolution

Vtotal

Frame Rate

Aspect Ratio

Box

Instead of Left to Right, you can also select Arbitrary, which enables you to specify filtering criteria in any
order. Refer to the example below.

In this example, we are using the VESA smatrt filter and selecting a Frame Rate of 30 Hz and a 16:9 Aspect
Ratio. A list of formats on the righthand side of the screen shows the formats that match these first two
criteria selected. You may select one of these formats now or continue filtering by Resolution and Type.
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Bl Generator

Format

L @ Qutput

Topology

CTA | VESA Folder Lists EDID
Type Resolution Frame Rate Aspect CVT3830H
cvT 720 768 24 R:_t;" CVR3830H
CVR = 5:3 CVR10230H
C2R : d B ' C2R7630H
B 54
B . ~ 50 11:5
L L e 3
. 16:10
_ —— g— 75 64:27
J072 3840 5120 7680 85
10240 100
120
| 144
Arbitrary v Settings Clear Selection

CVT5130H
CVR5130H
C2R3830H
C2R10230H

CVTT630H
CVRT630H
C2R5130H

Note: To unselect any of the selected filtering criteria, click Clear Selection at the bottom of the window
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Selecting format from Library List
Use the following procedures to select a video resolution (format) using the Library List method.

From the Format tab of the Generator app, click the Folder subtab. The directory whose formats are being
displayed is listed in the lower panel. Typically, Path: /Standard this would be the
Standard directory where the M42d’s format list is stored. The default path is the Standard path.

A list of DP, HDMI, or DVI formats will appear as shown in the example below.

Generator —

_ @ Qutput

Topology

CTA VESA Folder Lists EDID

1035i29 035i30 1080i23W 1080i24W 1080i25 1080i25W
1080i25_ 1080i29 1080i30 1080i50 1080i59 1080i60
1080p100 1080p100B 1080p100SB 1080p119 1080p120 1080p120B
1080p120SB 1080p23 1080p23W p24B 1080p24SB
1080p24W 1080p25 1080p25B 1080p25SB 1080p25W 1080p29
1080p29W 1080p30 1080p30B 1080p30SB 1080p30W 1080p47
1080p47SH 1080p47W 1080p48 1080p48SH 1080p48W 1080p50 v

Cl=N=eal=e]Mp]=>Y Path: /Standard &

Edit Settings Find Transfer

The highlighted format is the format that is active. You can also determine this from the status information at
the top of the panel. Alternatively, you can click on the Star icon in the bottom right ~  of the panel, and
the window will scroll to the currently selected format.

Select a format by clicking on it. Note that you can browse for a format using the scroll bar on the right. You
can also search for a format using a test strings on the Find Format dialog box.

Click on the Find button on the lower portion of the Format panel.

1080p47SH 1080p47W 1080p48 1080p48SH 1080p48W 1080p50 v

Path: /Standard
Edit Settings Find<::|
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The Find Format dialog box appears as shown below. Enter a string in the Search Text field to find a
format. You can specify either Starts with or Contains using the radio buttons and you select the Case
Sensitive check box to indicate case sensitivity in your text. Click on the OK button when you have located
the format.

In this screenshot example, the text “CVT” has returned 180 possible matches.

Find... X
Search Text: Matches: 180
CVT CVT0650 ~
[ Case Sensitive CVT0650D
CVT0650H
® Starts with CVT0660
< Contains CVT0660D
CVT0660H
CVT0675

(v}
—————————

(o |

Selecting format using custom L.ists

You can create a custom list of formats using the Format Editor (covered in section 4.5, under the Tools
tab). This allows you to quickly select from an abbreviated list of your preferred formats. To access your
list(s), Click the Lists subtab underneath the Format tab. The screen below is what you will see; notice that
before selecting your list, you'll get a blank screen and the bottom taskbar will read “<No Lists Selected>"

Format Pattern Audio Tools Topology
CTA VESA Folder Lists EDID

=Nl <No Lists Selected>
Settings Find Transfer

You can open up and activate any custom Format Lists you have previously defined using the SELECT icon
(arrow above). A dialog box will appear enabling you to select a custom format list or lists.

Format Lists X

Instrument Files

v & User
W List2Demo
W mylist

CHECK ALL | UN-CHECK ALL | | oK ]I
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You can select any or all of the custom Format Lists. The example above shows two custom lists, but you
can make as many as you’d like. Note that selecting multiple Lists will display all of them in the Format
selection window. The screenshot below shows a single list selected. The name of the list or lists will appear
in the bottom taskbar.

Format Pattern Audio Tools Topology
CTA | VESA Folder Lists EDID

1080p30 1080p25W 1080p29 1080p29W 1080p48SH

Sl Lists: List2Demo

Edit Settings Find Transfer

Generating format from EDID

The final subtab under Format is the EDID smart activation panel. Click on this button to configure the list of
formats in accordance with the EDID for the connected display. The screenshot below shows the EDID
panel and the READ EDID AND GENERATE FORMATS button, which will present a listing of the preferred
formats for the connected DUT.

Format Pattern Audio Tools Topology
CTA VESA Folder Lists EDID

APP0667 APP0875 APP1175 CVTO0860 CVT1960D CVT1960H
DMR1660H DMT0660 DMTO0672 DMTO0675 DMT0856 DMT0860
DMTO0872 DMTO0875 DMT1043 DMT1060 DMT1075
DMT1260G DMT1275G DMT1660 DetQDI1 DetQDI2 DetQDI3

DetQDI4 DetQDI5 DetQDI6 DetQDI7 IBMO770H SMT0660D

Hot-Plug Formats Mode [z \sR=s]pF:\\sRei= =7y 0]l <::| o

Edit Settings Find Transfer
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Configuring the format Settings

Use the following procedures to configure the format settings. The Settings dialog box enables you to
configure the Color Space, Range, and Bits per Component.

Specify the format settings by clicking on the Settings button on the lower center of the panel.

1080p47SH 1080p47W 1080p48 1080p48SH 1080p48W 1080p50 v
Path: /Standard 2

Settings Find Transfer

The Settings dialog box appears as shown below. Select the Color Space, Range, and Bits per Component
from the Format Settings dialog box in accordance with your requirements.

Format Settings pd
Color Space
RGB BT2020 RGB
Y¥CbCr BT2020 cYCC
BT2020 ¥CC
Range
Shoot  Limited
Bits per Component
6 I 0 12 16

Format Settings

Parameter Description Options

Color Space Colorimetry and video pixel | ¢ RGB — Uses 4:4:4 sampling.
encoding settings.

e YCbCr — Uses either 4:4:4, 4:2:2 sampling.
e BT2020RGB

BT2020 cYCC
BT2020 YCC
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Format Settings

Parameter Description Options
Quantization Range These values are e Limited — Use for CEA formats. Please refer
described in CEA-861E. to the specification section on Video
They pertain to the number Quantization Ranges for more details.
of levels for RGB and .
e Shoot — for testing the
YCbCr mode. . .
undershoot/overshoot signal code margins.
e Full - Use for PC formats. Please refer to
the specification section on Video
Quantization Ranges for more details.
Bits per Component Color depth per e 6 — Six (6) bit per component (24 bit per
component. pixel) color depth.

e 8- Eight (8) bit per component (24 bit per
pixel) color depth.

e 10— Ten (10) bit per component (30 bit per
pixel) color depth; deep color.

e 12— Twelve (12) bit per component (36 bit
per pixel) color depth; deep color.

e 16 — Sixteen (16) bit per component (48 bit
per pixel) color depth; deep color.

Page 47 July 18, 2021



\M42d Video Analyzer/Generator - User Guide Ver. Al

3.3 Pattern

Use these procedures to select a test pattern and configure its settings. Click on the Pattern tab at the top of
the Generator app to access the list of test patterns. You can select a pattern either from the Library List
(Folder subtab) or a custom list that you create.

Selecting a test Pattern from the Library List Folder

Upon clicking the Pattern tab, a list of patterns will appear. The directory of this Library List is located at the
bottom of the window, as shown below. By default, the path is set to Standard, which will display the entire
test pattern library.

Generator -

Format
Folder Lists

P9 PRN24bit Pairing PanBars
= e ] -
PdsCrt1 PdsCrt2 Persist PgBar64H
P AV PgCB PgCG PgCR
E -] :
L
P PgcWrgb Philips1 PixelRep v

SN Ese]hS:Y Path: /Standard =2

Settings Find Transfer

Select a pattern from the list by clicking it. There is a scroll bar on the right to allow access to the entire list
by browsing.

You can either scroll through the list of test patterns or use the Find feature to search for patterns. When
you press the Find activation button (located at the bottom of the window, as seen above), you are
presented with a dialog window where you can search for a pattern by nhame using initial and mid-string
partial searches.
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The following example shows a search for patterns starting with “col” and returns two results: ColorBar and
ColorBox.

Find... 4
Search Text: Matches: 2
col| ColorBar

[0 Case Sensitive ColorBox

® Starts with

= Contains

o

Using Custom L.ist to select a Test Pattern

The subtab Lists at the top of the window allows you to pick from a pre-defined list of patterns that you can
compile using the Pattern Editor (covered in section 4.5, under Tools).

Once again, this list will initially be empty, as shown in the following screenshot. Click the SELECT icon at
the bottom of the panel to choose a list or set of lists. This is depicted below with two custom lists as options
in the Select dialog box.

Format Pattern Topology
Folder Lists

Image Lists X

Instrument Files

~ & User
B Demolist2
M QuickList

CHECK ALL | UN-CHECK ALL | | oK ]I

Sl <No Lists Selected>

Settings Find Transfer
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You can select any or all of the custom pattern lists you have defined. The Check All and Un-Check All
buttons allow convenient selection where you have many Pattern Lists to choose from. The result of
selecting one custom Pattern List is shown in the following example. A limited set of patterns area displayed.
The Path icon at bottom status panel will display that new list's name (DemoList2).

Format Pattern Audio Tools Topology
Folder Lists

Il B B B

LGLCDTVB.img LGLCDTVG.img LGLCDTVR.img LGLCDTVW.img
= Ees ||

LGRamp.img Linearty.img LinFocus.img LLCCIrSq.img

Bl EE

LLCLines.img LLCRamp.img

S l=e Lists: DemoList2

Settings Find Transfer

Configuring Test Patterns Settings
Use the following procedures to select a test pattern.

To specify test pattern settings:

1. From the Pattern tab, click the Settings button on the lower center of the panel.

WHT_EM+ WHT_EM YCbCrTest ZonePIt

Sl ze]la]=*8 Path: /Stand =)
Settings Find Transfer

The Settings dialog box appears as shown in the following screenshot:

Pattern Settings X
Gating Rendition Level Params
Gamma Correction Pseudorandom Noise

oN 33 ON

Component Gating

(Red | Green [ ue
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2. Enable and disable Gamma and Pseudo-random noise and set the gating as desired. Refer to the table
below for details on these optional settings.

Pattern Settings - Gating | Description Options
Gamma Correction Enables or disables gamma correction which e On
compensate for properties of human vision, to o Off

maximize the use of the bits or bandwidth relative to
how humans perceive light and color.

Pseudo-Random Noise Renders a test pattern with high level of volatility e On
between adjacent pixels. o Off
Component Gating Turns on or off the three primary color components. e Red
e Green
e Blue

3. Select the rendition where applicable using the Rendition button. The associated dialog box is shown
further below.

Some test patterns—such as GraysAll—have multiple versions. These multiple versions can be applied
using the Rendition button and associated dialog box as shown below. There is a default that is iteration
0. In the example below iteration 2 is currently being rendered on the sink DUT.

Pattern Settings X

Gating Rendition Level Params

@ % (MAX = 255)

4. Set the luminance level of the image with the Level button. The associated dialog box is shown further
below.

You can increment the color component values or can decrement the color component values for all
pixels of any image through the front panel or the command line. This feature enables you to increment
or decrement the values in increments (or decrements) of 1 throughout a range of 0 to 255. The LEVP
feature increments or decrements all color component values (R,G,B) for each action by the use.

Pattern Settings X

Gating Rendition Level Params

PELD

8 Bits 32 Bits
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5. Set the pixel depth (PELD) if necessary through the Level button and associated dialog box in the
previous screenshot.

PELD establishes the number of data bits that represent each active pixel in video memory (frame
buffer). Parameter. The default setting and setting of 8 allows 256 colors on an image (test pattern) to be
rendered. This is suitable for the majority of test patterns. However, some test patterns contain more
colors and either require PELD 32 or look optimal only when PELD is set to 32. The test pattern will
indicate when PELD 32 setting is required.

o Default - uses the M42d video generator default
e 8- 8 bits-per-pixel (256 colors)
o 32 - 24 bits-per-pixel (16,777,216 colors).

6. Set the pattern parameters, if necessary, through the Params button and associated dialog box shown
below. The following table describes each parameter.

Pattern Settings X
Gating Rendition Level Params
DELX| 4 | DELY] 4 | sPAX| 32 | sPay| 32 |
DWEL| 1  NCcYc| 1 |
Pattern Settings - Description
Parameters
OFFX Set horizontal offset for large patch of Regulate image
OFFY Set vertical offset for large patch of Regulate image
DELX Set horizontal shift for each step of SlideG/SlideRGB image
DELY Set vertical shift for each step of SlideG/SlideRGB image
DWEL Set number of frames for each step of SlideG/SlideRGB image
PENW Set width variable for line thickness in EeRise, NAWC, and Slider
images
PENH Set height variable for line thickness in EeRise, NAWC, and Slider
images
SPAX Set horizontal spacing
SPAY Set vertical spacing
NCYC Internal use
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3.4 Testing audio on an audio rendering device

The M42d supports audio testing for sink audio rendering devices. You can output LPCM audio over up to 8
channels at user selectable sampling rates and bits per sample. The audio signal is a sine wave. You can
also specify the amplitude and the frequency of the sine wave. You can also specify the amplitude and
frequency of each channel separately. Use the following procedures to test a DP audio rendering device.

Note: When generating DisplayPort Multistream, the audio signal that you specify will be transmitted on all
virtual channels.

To test an audio rendering device:

From the Generator app of the M42d ATP Manager interface, select the Audio tab. If not already
selected, click the PCM Sine Wave icon on the left side of the window. Both are shown below, as well as

the full audio tab interface.

B Generator

9Hz
_ ® Output

Format Topology
PCM Sine Wave

Channels Sample Rate Bits/Sample
20~ 48 kHz ~ 24 =

Channel Selection
1
Channel: 1 Mute: On Off

Level (dB) Frequency (Hz)

-3dB +3dB -1000 +1000  ~

The table below summarizes the M42d 80G Video Analyzer/Generator uncompressed LPCM
programmable audio test tones.

LPCM Programmable Sine Wave options

Parameter Description Options

Channels This is the number of 20
channels in the audio sine | 4 2.1
wave test tone. «51

e 6.1
e 7.1
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LPCM Programmable Sine Wave options

channel.

Parameter Description Options
Sampling Rate This is the sampling rate of | e 32kHz
the audio sine wave test e 44.1kHz
tone. o 48KHz
e 88.2kHz
e 96kHz
e 176.4kHz
e 192kHz
Bits per Sample This is the number of bits e 16
per channel of the audio e 20
sine wave test tone.
e 24
Channel Selection | Indicates the channels that | 1. FL — Front Left
are active. Also indicates 2. FR - Front Right
the channel that is 3. LFE - Low Frequency Effects
configured for the Level,
4. FC - Front Center
Mute and Frequency
Parameters. 5. RL-—Rear Left
6. RR — Rear Right
7. RLC — Rear Left Center
8. RRC — Rear Right Center
Level (dB) This is the amplitude of the | e Increments in 3dB throughout a range of
audio sine wave test tone. — 0dB to -99dB (per channel).
Mute Mutes or unmwutes the e On
audio for a particular o Off

Frequency (Hz)

The frequency of the audio
sine wave test tone.

Programmable throughout a range of .008
kHz to 20kHz (per channel) in increments

of:

o 1Hz

e 10Hz
e 100Hz
o 1kHz

Next to Channel Selection is a clickable icon which allows you to link channels together so that
you can adjust settings for all of them at once. Click this icon and the Edit Channel Links dialog box
appears, as shown in the following screenshot (Note: if you have 2.0 Channels selected, clicking this
icon will simply link these two channels, and no dialog box will appear).
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Edit Channel Links X
Linked Channels LINK  UNLINK

[t f2faflafs]e]

All  None

o | N

In this dialog box, you can select any number of channels you wish to link. Easily select All or None of
the channels using the respective button.

Once you have the channels selected that you wish to link, click the LINK button at the top of the
dialog box. The following example has channels 1-3 selected and ready to link.

Edit Channel Links X

Linked Channels LINK B

. HEE - 6
All  None

o | CER]

After clicking LINK, the numbered boxes that you selected for linking will turn green. Click OK to be
taken back to the main Audio testing interface.

Edit Channel Links X

Linked Channels LINK
1-3 - .
E paE s -

All  None

j>-|
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Notice that in the example below, Channels 1-3 are now only one clickable icon, and 4, 5, and 6
remain separate.

Channel Selection

1-3 4 5 6

In this next example, all of the channels are linked:

Edit Channel Links X
Linked Channels NI UNLINK

123 ]e]s]s
All  None

I oo

Channel Selection

1-6

To change or unlink the channels, click the icon again to return to the Edit Channel Links dialog
box. You must select the group of linked channels in the left column, as shown below. In this case
there is only one grouping of linked channels. Click UNLINK at the top of the dialog box and then ok.
The Channel Selection area will return to its previous form.

Edit Channel Links X
Linked Channels 2 >
1-3 . ,
B pam -
A All  None

o | AR

Once you have entered your desired settings for audio testing, click FAZEA at the bottom of the
window.

Click BE@NilEl to see testing settings before or after applying changes.
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3.5 Tools

The Tools tab has several utilities, located on the left sidebar. To access these, click on the Tools tab in the
Generator app on the M42d ATP Manager. This section will review these tools in detail.

B Generator — OJ X

Disconnect
Refresh

DP/USBC 2.0
Link Train Generator

ALPM
Backlight
USB-C
DPCD Viewer

Format Pattern Topology

HDCP Test
EDID Decode
EDID Comp
Image Shift

Image Ctrl
DSC
Editors
Scripts

(oose] ]

Link Train
The M42d 80G Video Analyzer/Generator enables you to control the link training with a DisplayPort sink
device. There are three modes:

= Adaptive Training

= Non-Adaptive Training.

» Fast Training

Adaptive and Non-Adaptive are covered in this section, and Fast Training will be covered in Chapter 10
Embedded DisplayPort (eDP)

Adaptive Training enables you to train based on Lane Count and Link Rates capabilities that you define in
the application. When you set the Lane Count and Link Rate in the Adaptive training mode you are
emulating a DP source with those capabilities. The link will be established with the appropriate voltage swing
level and pre-emphasis necessary to establish a proper link.

In the Non-Adaptive mode, you are forcing the Lane Count and Link Rate as well as the voltage swing level
and pre-emphasis and bypassing the typical link training function.

Note: You can monitor the link training transactions with the Auxiliary Channel Analyzer (ACA) if desired.
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Accessing the Link Training Control application

Use the following procedure to test link training with your DP display device. This procedure assumes that

you have already selected a DP VESA format and a test pattern to meet your test application requirements
(Instructions for this found in sections 4.1 and 4.2.

1. Access the Link Train control application through the Tools tab in the Generator interface as shown

below.

& Generator

Mode: SST ~

Format

Link Train
ALPM
Backlight
USB-C
DPCD Viewer
HDCP Test
EDID Decode
EDID Comp
Image Shift
Image Ctrl
DSC
Editors
Scripts

Current Sta
Main Stream:
Lane Count:
Link Rate:
Lane 1:
Lane 2:
Lane 3:
Lane 4:

Inter-lane Alignment:
Adaptive Training Non-Adaptive Training

Train at Lane Count

B

Train at Link Rate (Gbps)
iyl 270 540 8.10

10.0 13,5 200

Retries: @&

- O X
Disconnect

Refresh

DP/USBC 2.0
Generator

Fast Training

(ooee] ]

2. Select the link training mode tab (Adaptive or Non-Adapative) in accordance with your requirements.

The first example on the following page will cover Adaptive Training. For Non-Adaptive Training, skip

to step 5
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3. Select the Train at Lane Count and Train at Link Rate parameters using the labeled icons provided (4
lanes and 8.1Gbps link rate shown in the example below).

The link training will occur after each selection is made; note the Current Status panel at the top of the
screen.

Format Pattern Topology

Link Train Spread Spectrum & Synchronous Clock @& FEC I®

ALPM Current Status
Backligh Main Stream: USB-C TX enabled

el Lane Count: 4 Lanes

USB-C Link Rate: 8.10Gbps
. Lane 1: CR done, EQ done, SLock done [v0, p0]

Lolo e Lane 2: CR done, EQ done, SLock done [v0, p0]

HDCP Test Lane 3: CR done, EQ done, SLock done [v0, p0]
Lane 4: CR done, EQ done, SLock done [v0, p0]

2RIyl Inter-lane Alignment: Yes
EDID Comp Adaptive Training Non-Adaptive Training Fast Training
Image Shift .
I o Train at Lane Count
mage Ctr 1 ” n 2
DSC
Editors Train at Link Rate (Gbps)
Scripts 1.62 270 540 EEAL 3

10.0 135 200

Retries: @&l

TRAIN BASED ON CAPABILITIES

Note that in the top left of the screen, the Mode drop-down selection is still enabled, as shown below,
allowing you to select either Single-Stream (SST) or Multi-Stream Transport (Multi-Stream Transport)
mode for testing.

W Mode: SST
Mode: MST

Training at any rate 10.0 Gbps or above forces Mult-Stream Transport mode (Multi-Stream Transport).
This will be demonstrated on the following pages.
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Click on the Train Based on Capabilities activation button to initiate link training that automatically
trains at the highest capabilites of the DUT.

The results and status of the link training will be shown on the Link Train application screen as shown
below. The DUT in this example trained at 4 Lanes and 13.5 Gbps.

Note: You can monitor the link training transactions with the Auxiliary Channel Analyzer (ACA) if

desired.

Pattern Audio

Tools

Topology

Link Train Spread Spectrum & Synchronous Clock @& FEC @&
ALPM Current Status
Backlight Main Stream: USB-C TX enabled
g Lane Count: 4 Lanes
USB-C Link Rate: 13.50Gbps
. Lane 1: CR done, EQ done, SLock done [ffe0]
DPCD Viewer Lane 2: CR done, EQ done, SLock done [ffe0]

Page 60

HDCP Test Lane 3: CR done, EQ done, SLock done [ffe0]
Lane 4: CR done, EQ done, SLock done [ffe0]

EDID Decode Inter-lane Alignment: Yes
SoliE e Adaptive Training Non-Adaptive Training Fast Training
Image Shift .
I - Train at Lane Count
mage Ctrl -
1 2 4
DSC

Editors Train at Link Rate (Gbps)
1.62 270 540 8.10

10.0 QEXN 20.0

Scripts

Retries: @l

TRAIN BASED ON CAPABILITIES

Note that the Mode drop-down menu is disabled (grayed out) because the Link Rate is above 10.0
Gbps. Multi-Stream Transport is selected as it is the only option given these settings.

m Generator

Format Pattern

This guide will expand on Multi-Stream Transport in section 4.6 Topology.

Spread Spectrum o)
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5. Optionally, select the Non-Adapative link training mode using the tab provided.

6. Specify the Lane Count, Link Rate, Voltage Swing Level and Pre-emphasis level parameters. (Note
that the link training does not automatically occur with each selection, unlike with Adaptive Training)

7. Click on the Force Train activation button to initiate the link establishment using the parameters you
have specified.

Note: It is common that many combinations of link parameters will not establish a successful link,
because the link training process is not occurring.

The example below shows Non-Adaptive Link Training where the M42d force training at a Link Rate of
8.10 Gbps with a Lane Count of 2, Voltage Swing Level of 1, and Pre-emphasis Level of 2.

Format Pattern Topology

Link Train Spread Spectrum & Synchronous Clock & FEC =

ALPM Current Status
Backlight Main Stream: USB-C TX enabled
= Lane Count: 2 Lanes
USB-C Link Rate: 8.10Gbps
Lane 1: CRdone, EQ done, SLock done [v1, p2]

DPCD Viewer Lane 2: CR done, EQ done, SLock done [v1, p2]
HDCP Test Lane 3: -
Lane 4; -
EDID Decode Inter-lane Alignment: Yes
i Adaptive Training Non-Adaptive Training Fast Training
Image Shift .
Lane Count Link Rate (Gbps)

nage C
Image Ctr |:> 1 4 :> 162 270 540
DSC

10.0 13,5 20.0

Editors
Scripts Voltage Swing Level Pre-emphasis Level
0 2 3 |:> 0 1 3
Retries: &

Note: You can monitor the link training transactions with the Auxiliary Channel Analyzer (ACA) if
desired.
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The second example below shows Non-Adaptive Link Training where the M42d forces training at a Link
Rate of 13.5 Gbps at 4 lanes. UHD requires Multi-Stream Transport and requires an FFE Preset Value
rather than Voltage Swing level and Pre-emphasis level. This difference is shown below as well as the

resulting status of the force train.

Format

Pattern

“'* @ Output

| Link Train
ALPM
Backlight
USB-C
DPCD Viewer
HDCP Test
EDID Decode
EDID Comp
Image Shift
Image Ctrl
DsSC
Editors

Scripts

Page 62

Spread Spectrum &

Synchronous Clock &

Current Status

Main Stream

Lane Count:
Link Rate:

Lane 1

Lane 2:
Lane 3:

Lane 4

Inter-lane Alignment:

Adaptive Training

Lane Count

ey

USB-C TX enabled

4 Lanes

13.50Gbps

CR done, EQ done, SLock done [ffe0]
CR done, EQ done, SLock done [ffe0]
CR done, EQ done, SLock done [ffe0]
CR done, EQ done, SLock done [ffe0]
Yes

Non-Adaptive Training

1.62 270 540
10.0 kXN 20.0

FFE Preset Value

o REERE
g 9 10 N

4 5 6 7
12 13 14 15

Retries: &

|::> FORCE TRAIN

Topology
FEC &

Fast Training

Link Rate (Gbps)
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DPCD Viewer
Use the following procedures to view a display’s DPCD registers.

Note: When the generator is configured for MultiStream, you can read the DPCD of any configured
downstream sink. This is covered here, with more details on Multi-Stream Transport mode in section 4.5
Topology and Multi-Stream Transport. You can also produce an HTML report of the DPCD registers,
which is detailed at the end of this subsection.

To view the DPCD of a connected display:

1. From the main window of the M42d 80G Generator application, select the Tools tab and navigate to the
DPCD Viewer interface using the button on the left-hand sidebar.

B Generator -

& Qutput

Format Pattern s Topology

Link Train Rec Ranges
ALPM Link Config. Receiver
Base

Backlight Link/Sink Status Register data has not

read.

00000-0000F
Z = ~ I Ay
anel Replay Adv/AV
00020-0002E
HDCP Test T&6t Automation GUID
EDID Decode  Source Specific  [JUIMElINIESS
EDID Comp Sink Specific GUID 2
Image Shift Branch Specific 00040-0004F
Image Ctrl Sink Control RX_GTC
00054-0005B
DsC eDP Backlight
PORTX CAP
Editors ESl 00080-0008F
Scripts Ext Rcv. Capability FEC
Protocol Converter [aliluielaZvfaliied|

LTTPR
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2. Multi-Stream Transport mode requires you to select a downstream device. If you are in SST mode,
skip this page and move to step 3.

a.

b.

Page 64

If you are in Multi-Stream Transport Mode (indicated at the top left of the screen as shown
below) and a port has not already been selected, you must select a port to read by clicking the
dropdown that will read <NO PORT>.

The following screenshot shows the interface with a DUT using Multi-Stream Transport:

Mode: MST - ' ‘ : i S 2K REl Vs ¢ Output

Format Pattern Topology

Link Train Receiver Capability <NO PORT>

ALPM Link Config. Receiver Capability

Backlight Link/Sink Status 0005;;%00': Register data has not been read.
USB-C Panel Replay Adv/AV
DPCD Viewer DSC 00020-0002E
HDCP Test Test Automation GUID

The Select a Device/Port dialog box will pop up. You can select any downstream sink or branch
device. In the following example, Sink-4 has been selected. Click OK once you have selected
the appropriate downstream device.

Select a Device/Port

Select a Device/Port

a]a] Wl
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3. Select a Register page to read, and click READ PAGE to retrieve the DPCD report for that page. The
register pages are listed on the left-hand side of the window in a new sidebar, as shown below.

An example is shown below, with the first page of the Receiver Capability DPCD register displayed in
the main panel.

@ Qutput

Format s Topology

Link Train  Re READ ALL [ READ PAGE J§ REPORT

ALPM 1 Receiver Capabili

,_ . Base o
Link/Sink Status 00000: DECD_REV
p | Repl 00000-0000F Bit MName Value Description
el Eealyy e e ceeeeeeeeeeeeereeeeeeeed. e e eememee e
. Adv/AV 7-4 MAJOR_REV 1
DSC 00020-0002E 3-0 MINOE REV 4
HDCP Test Test Automation GUID 00001: MAX LINK RATE
EDID Decode Source Specific 00030-0003F Bit Name Value Description
EDID Comp Sink Specific GUID 2 7-0 MAX_LINK_RATE 1Eh 8.1 Gbps/lane
Image Shift Branch Specific 00040-0004F 00002: MAX LANE COUNT
Image Ctrl Sink Control RX_GTC Bit Name Value Description
00054-0005B S e
DSC eDP Backlight 4-0 MAX LANE COUNT 4 4 lanes
= PORTX CAP 5  POST_LT_ADJ_REQ SUP M (0)
Editors ESI L 6 TPS3_SUFPORTED Y(1)
= - 00080-0008F 7  ENHANCED FRAME CAP Y(1)
Scripts Ext Rcv. Capability FEC
. P — 00003: MAX DOWNSPREAD
Protocol Converter ilueleZaliile]] Bit Name i e
EHIRR 0 MAX DOWNSPREAD 1 Up to 0.5%
1 STREAM REGEN STATUS_CAP N(0D)
2 0 Reserved
3 0 Reserved l

Alternatively, you can click READ ALL without selecting a register, and the DPCD report will be
generated for all registers.

4. Click on a different register to view its DPCD. The example below displays the DSC register on the main
panel.

Format Pattern ools Topology
Link Train  Receiver Capability Ranges READ ALL
ALPM Link Config.
Backlight Link/Sink Status

Capablllllaa1 000&0: DSC SUPPORT

00060-0006F Bit Name Value Description
USB-C Panel Replay S [ ) [
c Q DSC Support Y (1)
L 1  DSC Pass-through N (0)
~ - . - 2 Dynamic PPS Update Cmp->Cmy N({O)
HDCP Test Test Automation Enal fConﬁg 3 Dinamic PPS Ugdate Ungmp—>2mp N{0)
EDID Decode Source ecific 00160-00161 4 0 Reserved
5 0 Reserved
EDID Comp Sink & ific DSC 6 0 Rasarved
02260-02273 7 0 Reserved

Image Shift

00061: DSC ALGORITHM REVISION
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5. View additional blocks/pages of each register by navigating to them using the sidebar to the left of the
main panel. The example below displays the Enable/Config page of the DSC register set.

Format Pattern Audio Tools Topology
Link Train Receiver Capability Ranges S READ ALL
ALPM Link Config. LEL
: . - Capabilities 1
Backlight Link/Sink Status , 00160: DSC_ENABLE
Sanel Reo| 00060-0006F Bit Name Value Description
*anel Replay -~ - -
Capabilities 2 0 DSC Enable N (0)
. R 000AD-000AE DSC Pass-through Enable N(0)
D Te _ 0 Reserved
HDCP Test Test Automation  WEINEYTe T 0 Reserved
EDID Decode  Source Specific 00160-00161 0  Reserved
: . 0 Reserved
EDID Comp Sink Specific DSC 0 Reserved
. o - 7 0 Reserved
Image Shift Branch Specific 02260-02273
=~ 00161: DSC CONFIGURATION
a ™ o Co a
Image Ctrl Sink Control Bit Name Value Description
DSC €D P Backlight |
[4] DSC Decoder 0 Enable N(0)
Editors ESI 1 DSC Decoder 1 Enable N(0)
» " : 2 DSC Decoder 2 Enable N(0)
Scripts Ext Rev. Capability 3  DSC Decoder 3 Enable N(0)
e T 4 DSC Decoder 4 Enable N{Q)
rotocol Converter § DSC Decoder 5 Enable N(0)
LTTPR 6 DSC Decoder €& Enable N(0)
7 DSC Decoder 7 Enable N{Q)

6. To view and save the DPCD of a connected display as an .html file, select REPORT at the top of the
window:

. ® Output

Format Pattern Audio 0 Topology
Link Train Receiver Capability Ranges READ ALL @ READ PAGE | REPORT

ALPM onfig. Link/Sink Status
: Base -
dack ! Status 00200: SINK COUNT
B ol 00200-0020F  pi¢ Name
Farel Feplay e [ e
o Error Counts SINK_COUNT
DSC 00210-00217 6 CP_READY
Test Automation FEC 00201: DEVICE SERVICE IR() VECTOR
EDID Decode  Source Specific  [JU0EAIZIAE Y2 Bit MName
EDID Comp Sink Specific VC Payload 0  REMOTE CONTROL COMMAND PENDING N(0)
: . 1 AUTOMATED TEST REQUEST N(0)
Image Shift Branch Specific LA EL 2 cP IRD REQ M (0)
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The HTML report will be generated, allowing you to save to your desktop.

Note: The HTML DPCD Register Report will only include registers of the sink device that were retrieved
using steps 1 — 5. To ensure a full report of all registers, click the READ ALL button in the main DPCD

viewer interface, as described in step 4.

HTML Viewer

x
DPCD Register Report
~
|
Bit Name Value Description
7-4 MAJOR_REV 1
3-0 MINOR_REV 4
Bit MName WValue Description
7-0 MAX LINK_FRATE 1Eh 8.1 Gbps/lane
Bit Name Value Description
4-0 MAX LANE COUNT 4 4 lanes
5 POST_LT_ADJ_REQ SUFP H(0)
&  TP53_SUPPORTED ¥(1)
7 ENHANCED_FRAME CAF T(1)
W

RBit  Nama
BACK FORWARD
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HDCP Testing
To test HDCP on a connected display using the Tools HDCP utility:

1. Access the HDCP Test through the Tools tab in the Generator app as shown below.

Generator —

_ 8 OQutput

Topology
Link Train  efslilela}3
ALPM HDCP Mode

Backlight By 'z 23

USB-C Status
DPCD Viewer =

HDCP Test
EDID Decode

EDID Comp
Image Shift

2. Enable HDCP by selecting either 1.3 or 2.3. The Status section will update automatically. View the
results and status of the test through the HDCP Test screen as shown below.

@ Qutput

Topology

Link Train Options

ALPM HDCP Mode
Backlight None 1.3
USB-C
DPCD Vie —
IEWEr Facsimile
HDCP Test
e Status
ecode
- REFRESH
EDID Comp HDCP2ENABLED :YES
Image Shift BXHDCPZ2ENABLED : YES
RCV ID :00000
Image Ctrl RXCAPS :0 00
DSC AKE INIT : SND_VALID
sb RX_CERT :RCVD_INVALID
Editors STORED_KM :NOT_RCVD
= NO_STORED FM :NOT_RCVD
Scripts HPRIME :NOT_RCVD
PATRING :NOT RCVD
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Viewing the EDID of a connected display

Note: You can read the EDID of any specific downstream node. Procedures for this are within this
subsection, with more details on Multi-Stream Transport mode covered in section 4.6 Topology and Multi-
Stream Transport.

To view the EDID of a connected display:
1. From the Generator app of the M42d GUI Interface, select the Tools tab.

2. Activate the EDID Decode button on the left-hand sidebar (indicated below).

B Generator

@ Output

Topology
Link Train Read Load Edit

ALPM
Backlight
USB-C
DPCD Viewer
HDCP Test

EDID
EDID Comp

Image Shift

Image Ctrl
DsC
Editors

Scripts

o/o Pagc /o
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3. Multi-Stream Transport mode requires you to select a downstream device. If you are in SST mode,
skip this page and move to step 4.

If you are in Multi-Stream Transport Mode (indicated at the top left of the screen as shown below) and a
port has not already been selected, you must select a port to read by clicking the dropdown that will read
<NO PORT>.

The following screenshot shows the interface with a DUT using Multi-Stream Transport:

Mode: MST - SRl R o 0-07% 8 Output

No VI

Format Pattern Topology
(BRI <No Port> = «
No Block Selected

ALPM
Backlight
USB-C
DPCD Viewer
HDCP Test
EDID Decode

EDID Comp
Image Shift
Image Ctri

The Select a Device/Port dialog box will pop up. You can select any downstream sink. In the following
example, Sink-4 has been selected. Click OK once you have selected the appropriate downstream
device.

Select a Device/Port

Select a Device/Port

o) XN
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4. Click the Read button at the top left of the window.

Format Pattern Audio 5 Topology
Link Train Read Load
ALPM
Backlight
USB-C
DPCD Viewer
HDCP Test
EDID D

EDID Comp

e

Format Pattern Audio Topology

Link Train Read Save Load Edit

ALPM Block #00
. Block Type: Base EDID
BaCkllght @Checksum verifiad
USB-C @Version 1 header verified
Manufacturer: QDI
DPCD Viewer Product Code: 980 (03D4h)
Serial #: 17 (00000011h)
HDCP Test Mocdel Year: 2020
EDID S§ EDID Version 1, Revision 4
Number of additional blocks: 2

EDID Comp
Image Shift
Image Ctrl
DSC
Editors
Scripts

Block 1/3 ¥ | Page 110 ¥

5. Navigate through the blocks and pages of the EDID using the arrow buttons on the lower panel
(indicated below).

_______________ ———

DPCD Viewer Product Code: 980 (03D4h)
Serial #: 17 (00000011h)

HDCP Test Model Year: 2020

EDID Decode [2i2Ess Version 1, Revision 4

Number of a¢““tional blocks:
EDID Comp
Image Shift
3 P

v Block 1/ Page 1710 ¥
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Examples of the EDID Decode second and third blocks are shown below.
Format Pattern Audio Tools Topology
Link Train Read Save Load Edit
ALPM Block #01
: Descriptor Block: Detailed Timing (DTD)
EENSICUON o, o1 clock: 262.750 MHz
USB-C Refresh Rate: 29.981 Hz (approx.)
Scan type: Progressive
D MO AUV Horz Active: 3840
Vert Active: 2160
HDCP Test Horz Blank: 160
EDlD De‘(:c‘.'de Vert Blank: 31
HSync Delay: 48
EDID Comp HSync Width: 32
_ VSync Delay: 3
IUELERUNIEN vsync Width: 5
Image size: 527 mm x 296 mm
Image Ctrl Border: 0 pixels x 0 lines
DSC Stereo mode: Normal display, no stereo
. Sync: Digital Separate, VSYNC-, HSYNC+
Editors
Scripts
Block € 2/3 » | Page € ¢6/10 %
Pattern Audio Tools Topology

Link Train Read Save Load Edit

ALPM Block #02
. Data Block: Tag 24h, bytes 45: Type IX Timing - Formula Based
Backlight Revision: 0
USB-C Flags: 00h
Payload Bytes: 42
DRV Type IX Descriptor Count: 7

Timing # 1
HDCP Test Timing Algo: CVT Standard vl.2+ Reduced Blanking
EDID Decode 3D Support: Monoscopic or Stereo

Horz Active:
Vert Active:
Refresh Rate:
*(1000/1001) :
[GEVCYG (I Tining # 2
Timing Algo:
DSC 3D Support:
. Horz Active:
Editors Vert Active:
Scripts Refresh Rate:
*(1000/1001) :

EDID Comp

Image Shift

Block € 3/3

Page 72

3840 pixels
2160 lines
60 H=z

No

CVT Standard vl.2+ Reduced Blanking
Mconoscopic or Stereo
5120 pixels

2160 lines
60 Hz

No

Page € 2/2
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DSC (Display Stream Compression)

The M42d 80G Video Analyzer/Generator supports a DSC/FEC video generator function. You can output
DSC/FEC streams with a user selectable slice configuration, various compression settings, bit depths,
colorimetry, etc. You can import your own configuration parameters from a Picture Parameter Set (PPS) of
values. You can select from a set of provided DSC images or import your own DPX images.

Display Stream Compression display testing is supported through the standard DP Tx port or the USB-C DP
alt mode port.

To test a DSC/FEC-capable display device:

From the Tools tab of the Generator app, select the DSC button in the left-hand sidebar. The DSC tools
panel appears as shown below.

Generator -

Format Pattern Audio Topology

Import DPX Refresh

Link Train Settings
ALPM Available Images

in Use: -
Backlight [
USB-C

Count: 19

2kCirSq.dpx 2kCirSq422.dpx 4K_Master.c 4K_Master.dsc

DPCD Viewer 4kCIrSq.dpx 4kClIrSqd422.dpx 5kCIrSq.dpx 5kClIrsq422.dpx
JCP Te
HOCP Test 8kCIrSq.dpx BkClIrSq422.dpx BlueFrame1080p.dpx BlueFrame1080p422.dpx
EDID Decode
EDID Comp CBar1080p.dpx Master1080p.dpx RedFrame1080p.dpx RedFrame1080p422.dpx
Image Shift Sunset1080p.dpx Sunset1080p422.dpx test_zone.dpx

Image Ctrl

Scripts

Allowed Formats

A list of Available Images will appear in the top panel. There are many by default on the M42d itself,
otherwise you can add your own using the Import DPX button at the top right. This will be covered in the
next subsection.
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Select a file from Available Images by clicking on it. Options will appear in the Allowed Formats panel
below, as shown in the following example. The first format is selected by default. Click APPLY once you
have the desired image and format.

Pattgrn Audio Tools Topology

- Import DPX Delete Refresh

Link Train Settings
ALPM

Available Images

: In Use: -- Count: 19
Backlight
USB-C 2kClIrSq.dpx 2kCIrSqd22.dpx 4K_Master.dpx 4K_Master.dsc
DPCD Viewer 4kCIrSq.dpx 4kCIrSq422.dpx 5kCIrSq.dpx 5kCIrSq422.dpx
JCP Te
aae il 8kCirSq.dpx 8kClIrSq422.dpx BlueFrame1080p.dpx BlueFrame1080p422.dpx
EDID Decode
EDID Comp CBar1080p.dpx Master1080p.dpx Op.dpx RedFrame1080p422.dpx
Image Shift Sunset1080p.dpx Sunset1080p422.dpx test_zone.dpx
Image Ctrl
Editors Allowed Formats

Scripts 1080p30 ~ 1080p60 MEDLLSFL] <::|

Magic=5DPX Colorimetry=RGB BPC=8
pix Geometry=1920x1080

Once afile is selected, the lower information panel shows the parameters of the selected video frame file
and the In Use area at the top left shows the selected file name.

The Settings dialog box is accessed using the Settings button at the top left of the window.

Format Pattern Audio Tools Topology
ERUSICTII Settings | STOP | Import DPX Delete Refresh

Available Images
in Use: SkCIrSq.dpx Count: 19

The Settings dialog box is shown below. You can set the video parameters, compression, slice
configuration, etc. here, or import a custom set of PPS parameters from a text file. The Selections for the
dialog box are described on the table that follows.

DSC Settings X Settings
Parameters <::| Custom Parameters |::> Custom

Color Mode Slice Width (pixels) 8 Use Configuration File
4 | 1280 &

RGB :
FIE Select...
Slice Height (pixels) -
. @ | 2160| »

4:2:2 Simple @ Open...

Block Prediction Local Files
4:2:2 Native

w Disable & User
4:2:0 Native

Line Buffer Bit Depth
Bits Per Component

8 9 10 1"
B o
12 13 14 15
Bits/Pixel - I

8.0000| #

Min = 8, Max = 24, Increment = 0.0625
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The Settings dialog box parameters are described below:

DSC Video Generator Settings Dialog Box

Item

Parameters

Comments

Color Mode

Selections are:
- RGB

-4:4:4

- 4:2:2 Simple
- 4:2:2 Native
-4:2:.0

Bits Per Component

The color depth per component. Options
are:

-8

-10

-12

These selections would be 24, 30
or 36 respectively for color depth
per pixel.

Bits/Pixel

This is the compression, i.e. the number
of bits per pixels desired in the
compressed output.

Select throughout a range of 8 to 15.

The compression ratio can be
calculated as Bits per Component x
3/ Bits per Pixel.

Example: 8 bit color depth:

8 x3=24/8=3:1 compression
ratio.

Slice Width (pixels)

The Width in number of pixels across a
slice.

Slice Height (lines)

The Height in number of lines in a slice.

All slices have to be the same size
and they are all rectangular.

Block Prediction

This selection indicates if the video
generator will use Block Prediction.

Block prediction is an optional
prediction method for the sink. You
must be sure that the display you
are testing supports Block
Prediction.

Line Buffer Bit Depth

This is a Picture Parameter Set (PPS)
parameter. It is used to generate the
bitstream. You can set this value or
import this value as part of a
Configuration File using the Custom tab.

You can import a text file to use.
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Here is a sample of a .txt Configuration File that you can import:

SRC_LIST /gd/dsc_ images/cache/src list.txt
FUNCTION 1

OUT DIR /gd/dsc images

DSC_VERSION MINOR 32628

SLICE WIDTH 3840

SLICE HEIGHT 1080

INCLUDE /qgd/dsc_images/cfg/rc_8bpc 8bpp.cfg
DPX_FILE OUTPUT 0

BLOCK PRED ENABLE 1

LINE BUFFER BPC 16

// DPX read options (the following work well for most modes for GM/IM, some
anomalies are autodetected)

DPXR_PAD ENDS 1 // Pad to 32-bit boundaries
DPXR DATUM ORDER 1
DPXR FORCE_BE 0

SWAP R AND B 1
// DPX write options (the following work well for most modes for GM/IM)
DPXW PAD ENDS 1 // Required to output RGB to XNView 1.99 (but not
yov!)
DPXW_DATUM_ORDER 1
DPXW_FORCE_PACKING 1 // Method to use for 10 & 12-bit data
SWAP R AND B OUT 1
PPM FILE OUTPUT 0 // Output PPM files
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Importing a DPX

Import your own DPX by clicking the Import DPX button in the top right of the DSC window, shown below.
You may also Delete a file from the Available Images panel or Refresh this listing to show current available
files.

Pattern

Link Train Settings STOF
ALPM Available Images

Topology
Import DPX  Delete Refresh

: In Use: -- C 19
Backlight [
USB-C 2kCIrSq.dpx 2kCirSqd22.dpx 4K_Master.dpx 4K_Ma dsc
DPCD Viewer 4kCIrSq.dpx 4kCirSqd22.dpx 5kCirSq.dpx 5kCirSq422.dpx
JCP Te
HDCP Test 8kCIrSq.dpx 8kCIrSq422.dpx BlueFrame1080p.dpx BlueFrame1080p422.dpx
EDID Decode
EDID Comp CBar1080p.dpx Master1080p.dpx RedFrame1080p.dpx RedFrame1080p422.dpx

Image Shift Sunset1080p.dpx Sunset1080p422.dpx test_zone.dpx

Image Ctrl

Editors Allowed Formats

Scripts 1080p30 1080p60 1080p120

Magic=SDFX Colorimetry=RGB BPC=8
pix Geometry=1920x1080

From the DPX Image Import dialog box, select the DPX File for Import by clicking the Browse button. Add
or Remove any supported formats, and click the IMPORT button to add to the list of Available Images.

DPX Image Import...

DPX File to Import
Browse for DPX File... <::|

Supported Formats
Add Remove Clear List

Note: You may need to click the Refresh button in the top right for the newly imported DPX Image to display
in the list of Available Images.
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Other Tools
The tools tab has several other utilities:

= ALPM (Advanced Link Power Management) — A utility for embedded DisplayPort (eDP). This will be
discussed in Chapter 10 eDP.
= Backlight — Also for eDP, discussed in Chapter 10 eDP.

= USB-C - Change Supported Pin Assignments. Power Role Swap is not currently supported on the

M42d.
Format Pattern Topology
Hink Train Supported Pin Assignments
ALPM 0
Backlight
U Power Role Swap
DPCD Viewer Enabled | Disabled
HDCP Test Power Role Swap is currently not supported.

= EDID Comp — Compare the EDIDS of two sink devices, a sink device vs an imported EDID, or two
imported EDIDs vs one another.

e Select the EDID Comp utility from the Tools tab.

From here you can select which EDIDs to compare. If you are comparing imported EDIDs,
click the Select button to import. The following example is comparing a sink device vs an
imported EDID.

ect the EDIDs to Compare
Two Si STSEAInE-»8 EDID #1 vs EDID #2
Edid#1 Select Read from Sink
Edid#2 Select <::|
COMPARE
The next example shows two sink devices and the result after clicking the COMPARE
button.
Select the EDIDs to Compare
Sinkvs EDID #2  EDID #1 vs EDID #2
Edid #1 Select Read from Sink
Edid #2 Select Read from Sink
The EDIDs are identical.
#1: Read from Sink Block 1/3 #2: Read from Sink
0 1 2 3 4 5 6 7 8 9 A B C D E F
0000 er | PP | PP | PP | PP | PR | 00 | 44 | 89 ™ 03 11 | 00 | 00 0O
10 @ | le | 01 | 04 | ES | B0 | 46 | 78 | lE DA FF | A3 |56 | 4a | A2 | 20
20/ 13 49 4B FF | FP 80 n 40 45 a0 &l 40 81 80 | A9 10
30/ a8 | o Dl o0 ol co o8 ES (] 30 F2 0 SA | B0 | BO 5.
40| s 00 BR | 88 a1 (] o0 1 40 | DO 00 | A0 FO T0 E 80
50 30 20 EL o0 5F 5@ 1 0o (] 1A | 00 (] o0 FC (] £)Y
60 a4 20 4D | 34 32 &4 OR | 20 20 0 20 20 o0 o0 00 D
70/ & 17 E2 oF | FS PO 04 12 03 FF | F8 E ] FO 78 02 B4
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Editors — Create a custom format or custom lists of patterns and formats. Screenshot example

below.

"% ® Output

Topology

Format Pattern
Link Train
ALPM
Backlight
UsB-C Format Editor Format List Editor

& &

DPCD Viewer
HDCP Test
EDID Decode
EDID Comp
: &
Image Shift

Image Ctrl Pattern List Editor

Scripts — Allows user to implement custom functionality based on low level instrument commands by

loading a batch shell script into the directory folder.
Note: A batch shell script must be loaded into the folder path using an external file explorer.

"% s Output

Audio Topology

Format
Link Train
ALPM
> -
Backlight a = o
HBR2_CP2520 HER2_CUSTOM_80 HBR2_D10.2
USB-C
DPCD Viewer
HDCP Test
i M
EDID Decode a = -
HBR2_PRBST HBR2_SYMBOL_ER HBR2_TPS1
EDID Comp
Image Shift
Image Ctrl
DSC
HBR? TPS? HBR? TPS1 HEBR? TPS4
Edit

Path: /qd/dpscriptsld
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3.6 Topology and Multi-Stream Transport (Multi-Stream Transport)

The M42d 80G Video Analyzer/Generator emulates an Multi-Stream Transport source for testing an Multi-
Stream Transport branch device or Multi-Stream Transport-capable monitor. Up to four (4) streams are
supported depending on bandwidth (resolutions) with a depth of one. You can configure the Multi-Stream
Transport topology using a graphical interface. The optional Auxiliary Channel Analyzer (ACA) utility depicts
the Multi-Stream Transport negotiations with the connected Multi-Stream Transport Rx device.

When Multi-Stream Transport is configured, the same video pattern and audio signal is transmitted to all
downstream nodes. There is a number indicator that appears on the upper left screen of the downstream
Multi-Stream Transport sink that identifies which stream is being delivered.

Note: Multi-Stream Transport testing is supported through both the standard DP port and the USB-C DP alt
mode port.

Accessing the Multi-Stream Transport Topology window

Use the following procedure to test Multi-Stream Transport on a connected Multi-Stream Transport-Capable
sink device.

1. Atthe Generator dialog box, select Multi-Stream Transport from the Interface drop down menu. Refer to
the screen example below.

Mode: SST - o . o5 aHnE D 8 Output

N Mﬂdﬁ': SST rogresaive RGB-8bpc
Mode: MST « Pattern Topology

A - rmeram
Click OK when the confirmation dialog box appears.

Note If the Mode dropdown is unselectable (grayed out, as shown below), then the Sink device has
been trained at a UHD link rate, which requires Multi-Stream Transport. If this is the case, and you would
like the option to select Mode: SST, refer to the subsection of this chapter titled Returning to SST
Mode.

B Generator

To po | ogy
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2. From the Generator window, access the Topology tab to control the Multi-Stream Transport application
as shown below. Notice the Mode has been switched to Multi-Stream Transport after the previous step.

Mode: MST - s e e i, @ Output

No VIC Code :
Format i : Topology

Sink-5

The table below summarizes the graphical controls of the Multi-Stream Transport Topology window.

Multi-Stream Transport Topology Window

Button Description

Read EDID Enables you to read the EDID of the selected downstream Multi-
Stream Transport Rx node.

Read DPCD Enables you to read the DPCD of the selected downstream Multi-
Stream Transport Rx node.

Virtual Channels Select the virtual channel to analyze

VC #1...VC #4

Refresh Refreshes the view.
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Configuring the number of downstream Multi-Stream Transport nodes.
Use the following procedure to configure the number of downstream Multi-Stream Transport nodes.
To access the Multi-Stream Transport dialog box:

1. Using the embedded ATP Manager GUI on the M42d, navigate to the DisplayPort/USBC 2.0 Protocol
Analyzer RX interface, or the Receiver interface on a remote PC ATP Manager.

quantumdata

Control Compliance Editors Other

11 FA
= (o) O
—— T T L <

Generator DisplayPort/USBC 2.0 Aux. Channel Capture Control
Protocol Analyzer Analyzer
RX
' Navigator | STATIC: 10.30.196.38 ATP Version: 6.26.24-Alpha 64 bit Switch to VPS GUI @

Note: This application is covered in detail in Chapter 4 Source Verification with Basic Analyzer
2. Click the Tools button on the right sidebar.

3. The Tools dialog box will appear. Select the Multi-Stream Transport tab within this dialog box, as
shown below.
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DisplayPort/USBC 2.0 Protocol Analyzer RX
HDCP 1.4 off
USB-C 4 13.
720 400
Y
28.322 MHz

50

108-,

Licensed
off (Auto)
720 400
2+
28.32 MHz

off

Licensed

449
37
48000 Hz

162,

RGB sRGB,

70.1 fps
VESA 8 bpc

Progressive

Link Status
LTTPR
MST
Hot-plug
HDCP
ALPM
eDP
USB-C
Error Info

Backlight

SPDIF / Trigger

=

Mode

UHBR (MST)

Virtual Channel to Show

I

1 2

Configured Stream Count

- &

Stream Count changes take effect after a manual reboot

4

The previous screenshot shows the dialog box with a device that has link trained at 10.0, 13.5, or 20.0
Gb/s. These rates are UHBR which require Multi-Stream Transport, and SST is not an option under
Mode.

The next example of the dialog box below shows a device link trained at 8.1 Gb/s or lower.

The dialog box has three fields:

= Mode: Select between SST and Multi-Stream Transport
= Virtual Channel to Show: Select which virtual channel to display within the Protocol

Analyzer/Receiver.

= Configured Stream Count: Change the number of streams between transmitted by the Generator.
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Tools ><
Link Status Mode
LTTPR
Hot-plug Virtual Channel to Show
HDCP n 9 3 A
ALPM
eDP
USB-C Configured Stream Count
Error Info 1 2 3

e Stream Count changes take effect after a manual reboot

SPDIF / Trigger

o< | §
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To add/remove a downstream node:

This dialog box enables the user to add or remove a downstream node. Select the desired number of nodes
in the Configured Stream Count field. The following example has selected two streams.

Note: After selecting a stream count, you must reboot the M42d for the changes to apply. You will also need
to retrain to the desired link rate after the reboot, if applicable.

Config/Status Mode
LTTPR EIHEHHHEEI
MST
Hot-plug Virtual Channel to Show
HDCP 2
ALPM
eDP Configured Stream Count
USB-C 1 3 4
Error Info Stream Count changes take effect after a manual reboot

Backlight
SPDIF / Trigger

[ciose |

After rebooting, navigate to the Topology tab to verify the number of downstream nodes. Continuing from
the previous example, the topology now displays a branch device and two sinks, as shown below.

P-Rate:297.00MHz F-Rat

840

vc# 1 2 REFRESH

Branch-4
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Reading the EDID or DPCD of a downstream Multi-Stream Transport node

EDID Decode and DPCD Viewer are covered in section 4.5 Tools, but there is another way to access these
utilities while in Multi-Stream Transport mode from the Topology tab.

The Read EDID and Read DPCD buttons are located at the top left of the window in the Topology tab
(shown below). Clicking either of these will take you to the respective utility in the Tools tab. The example
below has Sink-4 selected.

_ @ Qutput

Format Topology

Read EDID ReadDPCD vc# 1 2 3 4

Returning to Single-Stream Transport (SST) Mode

If your device previously trained at a link rate of 8.1 Gbps or lower, returning to SST mode is as simple as
clicking the Mode drop down in the top left and selecting Mode: SST as depicted below.

Mode: MST - 2 0FF1 1 ! FrRaResan. aeHiE R @ Output
& Mode: SST « 720400 Progressive RGB-8bpc
Mode: MST Pattern Topology
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If the Mode: Multi-Stream Transport drop down is not clickable, your sink device is likely trained at a UHD
link rate (10.0 Gbps or higher), which requires Multi-Stream Transport mode. You must use the Link Train
utility in the Tools tab to train at a link rate of 8.1 Gbps or lower.

An example of this is depicted below. More on link training can be found in the Link Train subsection of
this chapter.

% 8 Output

Format Pattern Audio Tools Topology
Link Train ] Synchronous Clock &

ALPM Current Status
Backlight Main Stream: USB-C TX enabled
— Lane Count: 4 Lanes
USB-C Link Rate: 8.10Gbps
- Lane 1: CR done, EQ done, SLock done [vO, p0]
|r "
DRELVL - Lane 2: CR done, EQ done, SLock done [v0, p0]
HDCP Test Lane 3: CR done, EQ done, SLock done [v0, p0]
: Lane 4: CR done, EQ done, SLock done [v0, p0]
EUEL e Inter-lane Alignment: Yes
EDID Comp

Adaptive Training Non-Adaptive Training Fast Training
TELER
— Train at Lane Count
mage Ctr 1 2
DSC
Editors Train at Link Rate (Gbps)

1.62 270 540 gAl
10,0 135 200

Retries: &

TRAIN BASED ON CAPABILITIES

Note: Do not click on TRAIN BASED ON CAPABILITIES as this will likely train at a link rate higher than
desired for SST.

SST mode will be selected by default after this link training, as shown below.

Bl Generator

Mode: SST - -: "

Format Pattern

Page 87 July 18, 2021



\M42d Video Analyzer/Generator - User Guide Ver. Al

4 Source Verification with Basic (Real-time) Analyzer

Basic Analyzer Description
= Emulates an DP 1.4 or DP 2.0 sink device including EDID, DPCD, Multi-Stream Transport, Link
Training emulation.

» Provides real time view of the incoming source video and metadata including status of mainstream
attributes, secondary data packets, link training, Multi-Stream Transport, HDCP.

= Provides support for viewing the Aux Channel transactions using the quantumdata Auxiliary Channel
Analyzer (ACA) application when testing a DP source.

Note: Chapter 5 will cover the Protocol Analyzer/Capture Control function of the M42d.

4.1 Accessing Basic Analyzer Features

From the Home screen of the M42d ATP Manager, select the DisplayPort/USBC 2.0 Protocol Analyzer
Rx app, as shown below.

quantumdata

Control Compliance Editors Other
= o
Generator DisplayPort/USBC 2.0 Aux. Channel Capture Control
Protocol Analyzer Analyzer
RX
’ Navigator | STATIC: 10.30.196.38 ATP Version: 6.26.24-Alpha 64 bit Switch to VPS GUI @

The Analyzer panel appears showing the incoming video image. The M42d’s Rx analyzer port provides
periodic video frame captures enabling you to view frames of video. This feature provides a basic
confidence test to verify that the incoming video is essentially correct.
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There is a dashboard on the top of the panel indicating the essential video characteristics, and there is a set
of controls on the right-hand side, as shown below.

DisplayPort/USBC 2.0 Protocol Analyzer RX Licensed Licensed
Unencrypted off off (Auto)
UsSB-C 4 8.10 720 400 449 70.1 fps
720 400 900 449 108-, 2+ 162, 37 RGB sRGB, VESA 8 bpc Progressive
Y N N 28321 810000 512 16875
28.321 MHz of2 off

Set EDID
Set DPCD

Passive
" Monitor

Note: The Analyzer panel is not transmitted to a Remote PC ATP Manager. When selecting the Receiver
on a desktop ATP Manager, only the Tools dialog box (discussed later in this chapter) will appear, as shown
below. The Analyzer panel is accessible remotely using a VNC. This is discussed in 2.5 VNC Remote
Connection.

Tools: M42d - .38 (10.30.196.38) DisplayPort/USBC 2.0 Protocol Analyzer RX - RX X
Config/Status . -
: Passive Monitor
s on PEG
MST
Hot-plug Mode
HDCP DPOnly ~ USB-COnly
ALPM
eDP Link Status
R¥X Main Link Lane Count: 4
USB-C R¥X Main Link Bandwidth Setting: 8.10Gbps per lane
Error Info Lane 0: CR done, ChannelEQ done, Symbol locked [v0, pO]
Lane 1: CR done, ChannelEQ done, Symbol locked [v0, p0O]
Backlight Lane 2: CR done, ChannelEQ done, Symbol locked [v0, pO0]
Lane 3: CR done, ChannelEQ done, Symbol locked [v0, pO]

SPDIF / Trigger

(oiosc ]

For this reason, most instructions and screenshots in the next two chapters are from the embedded ATP
Manager GUI on the M42d device itself.
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Basic Analyzer Dashboard

This subsection describes the dashboard components on the top of the Basic Analyzer panel. Refer to the
table below for a description of these components.

Basic Analyzer — Dashboard Iltems

Example dashboard of DisplayPort 2.0 Protocol Analyzer Rx

DisplayPort/USBC 2.0 Protocol nnalyzer RX icensed USB-C: Licensed

: 449 : 70.1 fps
162, 37 RGB sRGB, VESA 8 bpc Progressive
28.32 MHz Afreq: 48000 Hz
1c: off

: Licensed

t
h 1125 VRate: 30.0 fps
t: 192, 41 na, CEA 8 bpc Progressive

: 810000 Maud: 512 Naud: 16875

The following items are on the Real Time dashboard:

Top Row Items — Module and Port:
. e e Lo A N AL U EIN T - The Port area shows the current Rx port
that is being displayed on the Basic Analyzer.

Second Row ltems:

»  Monitor RERESSISRULISSRTEN - Indicates the HDCP encryption status of the received video.
Note: If unencrypted, this will be the indicator: el U TS
» LTTPR Emulation HERESSSEIENEIET - Indicates whether LTTPR emulation is active
= Passive Monitor el S CULEN - |ndicates whether passive monitoring is

enabled.

Third Row Items:

*» Measured REEEEEEUNNIE or REEECLERILEEES- Indicates whether USB-C or DP (DisplayPort) is
currently connected.

=  Lanes B - The number of lanes used during link training.

» Bandwidth BEEREEESIUERSERTN - The link rate (per lane).

= Active (video resolution) K& - This is the measured video resolution.
Note: If DSC is active this will be indicated B

= V-Total &

= VRate

- This is the measured total vertical video lines per frame.
- This is the measured vertical frame rate

Fourth Row Items:

* Res - The active video resolution in horizontal pixels and vertical lines
determined from the main stream attributes.

»  Total MESCEEEIITSFFELE - The total video in horizontal pixels and vertical lines determined from
the main stream attributes.
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Basic Analyzer — Dashboard Items

= Sync - Horizontal sync pulse width (in pixels) and polarity, followed by vertical sync
pulse width (in lines) and polarity. (e.g. Hsync 88 pixels, positive; Vsync 10 lines, positive)

= Start B - The starting pixel and line in the active video determined from the main
stream attributes.

= Colorimetry and bit depth - The colorimetry and bit depth determined
from the main stream attributes.

= Scan - The scan type used, progressive (e.g. Prog) or interlaced (Inter) determined
from the main stream attributes.

Fifth Row Items:
* Sync-Clk BN

- Indicates if the Link Clock and Main Video Stream clock are asynchronous

or synchronous. A value of N means async; a value of Y means synchronous. This value is determined
by the main stream attributes.

= Mute
=  Vifreq
= Afreq

Sixth Row Items:

. ECRSTIS L LN LU - How often pixels occur (frame rate x pixels per frame)
- DownSpread indicates whether Spread Spectrum Clocking (SSC) is enabled
*  HDCP-Enc BEESSEUEE — Indicates if HDCP encryption is currently active
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Main Control Panel

This subsection describes the main control panel for the Basic Analyzer. Refer to the table below for a
description of these controls. This chapter expands on many of the tools presented in this table in later

sections.

Basic Analyzer —
Control Panel

Control Button Descriptions

Main Control Panel

Home

Back

Stop

I
Color
]

=
o
=

Set EDID
Set DPCD

Tools

Passive
Monitor

The following controls are provided in the main control panel on the right edge of
the Real Time mode interface. Each of the buttons have a pull-down menu
associated with them. The purpose of each button and their basic control
functions are described below:

Home — The Home button — "°™ s a navigation button that when

pressed takes you back to the home screen Apps Panel.

Back — The Back button Back is a navigation button that when pressed

takes you back to the previously viewed screen.

Start/Stop —The Start / Stop button / is used to enable

and disable the showing of the incoming video image.

Color — The Color button and associated dialog box enables you
to identify the color of any particular pixel.

Scale — The Scale button and associated dialog box enables you
to set the size, quality and aspect ratio of the incoming video image.

PPS — The PPS button brings up the Picture Parameter Set
panel. Used with DSC Analysis.

VSC — The VSC button displays Video Stream Configuration data
ACA — The ACA button is used to bring up the ACA utility.

Set EDID — The Set EDID button is used to set the EDID
Set DPCD — The Set DPCD button is used to set the DPCD

Tools — The Tools button brings up the Tools dialog box, which
will be discussed in detail later in this chapter.
Passive Monitor — The Passive Monitor button
toggle Passive Monitor mode.

Note: More details on Passive Monitoring are found in Chapter 7 Passive
Monitoring.

’ Passive

allows you to

" Monitor
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4.2 Controlling the Basic Analyzer
This subsection provides procedures on how to control the Basic Analyzer features.
Viewing the Color values

The M42d enables you to determine the color values of any individual pixel.

1. Access the Color dialog box by clicking the icon on the right-hand side control panel, as shown below.

Port: DisplayPort/USBC 2.0 Protocol Analyzer RX DP: Licensed USB-C: Licensed
Monitor: HDCP 1.4 LTTPR Emulation: Off Passive Monitor: Off (Auto)
MEASURED USB-C Lanes: 4 Bandwidth: 13.50 Active: 720 x 400 V-Total: 449 VRate: 70.1 fps

METADATA Res: 720 x 400 Total: 900 x 449 Sync: 108-, 2+ Start: 162, 37 RGB sRGB, VESA 8 bpc Progressive
METADATA Sync-Clk: Y Stereo-3D: N Mute: N Vfreq: 28.32 MHz Afreq: 48000 Hz
METADATA Pixel Clock: 28.322 MHz DwnSp: off HDCP-Enc: off

Video Color

SetX SetY & ¥ €@ »

Coord: 0392, 0047
(h) R: GOFF G: GOFF B: OOFF
(d) R:00255 G:00255 B:00255

Range: Full Set EDID

Set DPCD

Colorimetry: Override Jof)

0.9 =
220 Passive

0.8 " Monitor

0.7

4
0.6

500
0.5

0.4 600

620
0.3

00 0.1 02 03 04 05 06 07 08
X
x:0.313 y:0.329

The Video Color dialog box will open.
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2. Click on any location within the video frame to read its pixel color. You can also move to the adjacent
pixels with the green arrow buttons provided in the dialog box, as shown below.

HDCP-Enc:

v VA1 ic 9 elie e ] ¥ I \ - 2. L
METADATA Pixel Clock: 28.322 MHz DwnSp: off
Video Color
SetX SetY s ¥V € »

Coord: 0644, 0116
(h) R: 0000 G: OOFF B: OOFF
(d) R:00000 G:00255 B:00255

Range: Full

Colorimetry:

Override o

0.91

520

0.81 540

0.7

4

0.61

560

5007
0.51

0.44 600

620

02 03 04 05 06 07 0.8
X
x:0.224 y:0.329

e

3. Read the pixel values on the dialog box provided. The pixel values (X for the horizontal — Y for the

vertical) are provided in both hex and decimal.
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Setting the video image size and aspect ratio
The M42d enables you to set the size and aspect ratio of the displayed video image.

Access the Image Scale dialog box by clicking the Scale icon on the right-hand side control panel, as
shown below.

DisplayPort/USBC 2.0 Protocol Analyzer RX Licensed Licensed
HDCP 1.4 off off (Auto)
USB-C 4 13.50 720 400 449 70.1 fps
720 400 le8-, 2+ 162, 37 RGB sRGB, VESA 8 bpc Progressive
Y 28.32 MHz 48000 Hz
28.322 MHz off

Image Scale

Mode

“ Scaled

Quality

Aspect Ratio
Fit Set EDID

Set DPCD

., Passive
" Monitor

Set the size to either 1:1 or Scaled.

= The 1:1 setting means that the image appears in its true size. In this mode, if the image is too large
for the viewing panel, it can be moved by clicking and dragging to view all areas of the image.

= The Scaled setting means that the image appears scaled to fit within the viewing area of the M42d’s
ATP GUI display, or within the Aspect Ratio defined.

The example below shows Image Scale set to Scaled with an Aspect Ratio set Fit the viewing panel.

DisplayPort/USBC 2.0 Protocol Analyzer RX Licensed Licensed
HDCP 1.4 off off (Auto)
UsSB-C 4 13.50 rd:] 400 449 70.1 fps

720 400 449 18-, 2+ 162, 37 RGB sRGB, VESA 8 bpc Progressive
Y 28.32 MHz 48000 Hz
28.322 MHz off

Image Scale

Mode

Quality
Aspect Ratio Set EDID
Fit
43
54
16:9 : o Passive
329 Monitor

256:135

Set DPCD

Tools
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This final example below is in Scaled mode with an Aspect Ratio of 4:3.

Note: In order to set the Quality and the Aspect Ratio you must set the Mode to Scaled.

DisplayPort/USBC 2.0 Protocol Analyzer RX Licensed Licensed
HDCP 1.4 off off (Auto) Back
UsB-C 4 13.50 720 400 449 70.1 fps
720 400 900 449 108-, 2+ 162, 37 RGB sRGB, VESA 8 bpc Progressive -
Y N N 28.32 MHz 48000 Hz Stop
28.322 MHz of f of f

Home

Color

Scale
Image Scale

Mode PPS
11 vsc
Quality ACA
Aspect Ratieo Set EDID
Fit H:v Set DPCD
53 Tools

5:4 11:5

16:9 16:10 P Passive
: : " Monitor

329 64:27
256:135

Note: Scaling uses simple decimation, so some fine image details may be inaccurate or lost.
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Monitoring transactions using the ACA Utility

You can monitor the Aux channel transactions from the ACA Utility, as well. The Aux Channel Analyzer is
covered in detail in Chapter 6. The tool is discussed briefly here, but you can refer to Chapter 6 for a more
in-depth look at the ACA utility.

Access the ACA Ultility by clicking the ACA button on the right-hand sidebar, as shown below.

DisplayPort/USBC 2.0 Protocol Analyzer RX Licensed Licensed
HDCP 1.4 off off (Auto)
UsB-C 4 13.50 3840 2160 2250 60.0 fps
3840 2160 4400 2250 88+, lo+ 384, 82 RGB sRGB, CEA 8 bpc Progressive
Y N N 594.00 MHz 48000 Hz
594.000 MHz off of f

() ACA Events:0

Start Pause | Clear | Events | Details | Options =

EDID
Set DPCD

4
Monitor

Click Start to begin monitoring the Aux Channel transactions. The ACA Utility will begin monitoring for Aux
transactions and display them, as shown below.

DisplayPort/USBC 2.0 Protocol Analyzer RX Licensed Licensed Home
HDCP 1.4 off off (Auto) Back
ac

USB-C 4 13.50 3840 2160 2250 48.0 fps

3840 2160 5500 2250 88+, 1o+ 384, 82 RGB sRGB, CEA 8 bpc Progressive
Y N N 594.00 MHz 48000 Hz Stop

594.000 MHz off of f
Color

() ACAEvents:112 D
Start Pause | Clear Events | Details | Options =

103 | 113 J < ack a1 00 77 77 05 03 00 00
10 éPrecharge,’Sync Count: 32

10 I;- R:200 SINK COUNT L=8

10 %Precharge/Sync Count: 32
: l> R:200 SINK_COUNT L=8
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Click the Options flyout menu to toggle certain viewing settings. In the example below, the Time-Stamps
and Port Names for each event are displayed.

&) ACA Events: 1391 b X
Stop Pause | Clea Events | Details | Options =
1379 DPSB DPUSBC-T11 +00:1] Time-Stamps < DN_REP 1:0 -P5E:0 6 -I

1380 DPSB DPUSBC-R13 +00:1]
1381 : DPMST DPUSBC-T11 +00:1]

< DN_REP 1:0 -PSE:0 6

Port Names < RPL: ACK - Allocate Payload

1382 | DPMST DPUSBC-R13 +00:1  geroll Lock
1383 | DPPRE

< RPL: ACK - Allocate Payload

+00: Iosoesrousry

DPUSBC-T11

Precharge/Sync Count: 32

DPUSBC-T11 +00:15:32.490277 > W:201 DEVICE_SERVICE_IRQ_VECTOR L=1 10

'Precharge;’Sync Count: 32

1385 : DPPRE DPUSBC-R13 Port Name

1386 DNAT DPUSBC-R13 +00:15:32.490277 > W:201 DEVICE_SERVICE_IRQ_VECTOR L=1 10

1387 | DPPRE DPUSBC-T1 15:32.490359

Precharge/Sync Count: 32

l-:ACK

:Precharge;’Sync Count: 32

 +00:

. +00:15:32.490359

1388 @ D Time-stamp
1389 | DPPRE | DPUSBC-R1

| +00:15:32.490359

In the ACA Utility, you can click the Events button for a dialog box that enables you to select which events
you would like the Analyzer to display. Easily select All or No events, or check the specific events you would
like to monitor. In the example below, all DP Native, EDID, and Multi-Stream Transport Transaction events
are selected.

ACA Event Selection 4
0, 8 RGB (legacy mode)

0 P d All Events No Events Unselect All Events on Port

DisplayPort/USBC 2.0 Generator TX
enerator TX

© Aca Eventss93 (J Hot-Plug

- INR12: DP/ BC 2.0 PA RX RX
S Events | Details | Options < O Preamble Count
1581 : DPPRE DPPM-R14: DP 2.0 Passive AUX IN

DPUSBC-T11 +00:16:32.17376 25 ] PHY Wake
1582 | DNAT | DPUSBC-T11 +00:16:32.173764 NN 5 Native
1583 : DPPRE | DPUSBC-R13 +00:16:32.17376
1584 | DNAT  DPUSBC-R13 EGLPS TP by -t DPUSBC-R13: DP 2.0 USB-C RX IN HDCP
1585 | DPPRE : DPUSBC-T11 +00:16:32.17383 Link-Train
Other Native
1587 | DPPRE | DPUSBC-R13 +00:16:32.17383
1588 | DHDCP | DPUSBC-R13 +00:16:32.17383 -0 I2¢
1589 | DPPRE | DPUSBC-T11 +00:16:32.17390 EDID
15990 | DHDCP | DPUSBC-T1l +00:16:32.17390 O DDC/CI
1591  DPPRE | DPUSBC-R13 +00:16:32.17390 O Other I2C

[J Side-Band Message

~ MST Transaction
(0 HDCP 2.3 Message
o |
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Click the Events button for a dialog box displaying the details of the selected event. Easily navigate to the
previous or next event inside this box using the arrows at the top, as shown in the two dialog boxes below.

& AcAEvents: 1593 2 X
Stop Pause | | Details | Options = )
1578 | DNAT 11 > R:201 DEUICE_SERUICE_IRQ_UECTD3
1579 | DPPRE 13 | Precharge/Sync Count: 32

1580 | DNAT 13 l> R:201 DEVICE_SERVICE_IRQ_VECTO
1581 DPPRE 11 | Precharge/Sync Count: 32

1582 | DNAT 11 < ACK 04

Precharge/Sync Count: 32

1584 DNAT 13 < ACK 04
1585 | DPPRE 11 | Precharge/Sync Count: 32
1586 DHDCP 11 l> R:69493 RxStatus L=1

1587 DPPRE 13 | Precharge/Sync Count: 32
1588 DHDCP 13 || > R:69493 RxStatus L=1 o
1589 | DPPRE 11 Precharge/Sync Count: 32 <

ACA Event Details b X

/0 =

Start Time: +00:16:32.173765
Type: Native
Direction: Reply
Command: ACK
Reply to Read Request.

00201: DEVICE_SERVICE_IRQ_VECTOR

Bit Name Value Descriptio
0] REMOTE_CONTROL_COMMAND_ PENDING N(©)
1 AUTOMATED_TEST_REQUEST N(O)
2 CP_IROQ Y(1)
3 MCCS_IRQ N(@)
4 DOWN_REP_MSG_RDY N(©)
5 UP_REQ_MSG_RDY N(®)
6 SINK_SPECIFIC_IRQ N(©)
7 ] Reserved

1584: < ACK 04 l
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Setting the EDID for the Rx port

The M42d enables you to set Rx ports EDID for emulation. The ATP GUI provides an EDID Editor enabling

you to create your own custom EDIDs. You can also capture EDIDs from the M42d’s Tx ports and save
them for testing on the Rx port.

1. Access the Set EDID dialog box by clicking the Set EDID button on the right-hand sidebar, as shown
below.

DisplayPort/USBC 2.0 Protocol Analyzer RX Licensed Licensed
HDCP 1.4 off off (Auto)
USB-C 4 13.50 720 x 400 449 70.1 fps
720 x 400 900 x 449 108-, 2+ 162, 37 RGB sRGB, VESA 8 bpc Progressive

Y N N 28.32 MHz 485000 Hz
28.322 MHz

B setRXEDID

Local Files
& User

~ @& Standard

Permanently set the EDID:

Issue Hot Plug:

o)
o)
- gz
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2. Select the EDID that you wish to emulate on the module’s Rx port and then click OK.

B setRXEDID >
Local Files

- & default

&4 980DP20. xml

Permanently set the EDID: Off )

Issue Hot Plug: Off )

|::> CANCEL

3. You may also wish to generate a hot plug while setting EDID or set the EDID permanently. You can do
these by toggling either setting in the Set RX EDID dialog box, as shown below.

B SsetRXEDID )4
Local Files

- & default

£ 986DP20. xml

oK CAMNCEL [

The M42d’s Rx port will emulate the EDID you selected.

Refer to the section of Chapter 3 titled Viewing EDIDs of a Connected Display for instructions on how to
capture EDIDs from HDTVs.
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Setting the DPCD for the Rx port

The M42d enables you to set the DPCD. The ATP GUI provides an DPCD Editor enabling you to create
your own custom DPCDs, as well.

1. Access the Set DPCD dialog box by clicking the Set DPCD button on the right-hand sidebar, as shown
below.

DisplayPort/USBC 2.8 Protocol Analyzer RX Licensed Licensed
HDCP 1.4 off off (Auto)
USB-C 4 13.50 3840 2160 2250 60.0 fps

3840 x 2160 4400 x 2250 88+, lo+ 364, 82 RGB sRGB, CEA 8 bpc Progressive
Y N N 594.00 MHz 48000 Hz
594.000 MHz off off

DP Open...
Local Files

- & User
v DP14.DPCD. default
w DP14.USBc.DPCD. default

0K CANCEL I

2. Select the desired DPCD and then click OK.

LOPF  QOpen... p e
Local Files

- & User

© DP14.DPCD.default  <mmm

oe DP14.USBc.DPCD. default

Refer to the section of Chapter 3 titled DPCD Viewer for instructions on how to view a display’s DPCD
registers.
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4.3 Tools Dialog Box

The Tools dialog box offers additional features, options, and statuses within it. This section will cover these
in varying detail. Access the Tools dialog box by clicking the Tools button on the right-hand side control
menu, as shown below.

DisplayPort/USBC 2.8 Protocol Analyzer RX Licensed Licensed
HDCP 1.4 off (Auto)
USB-C 4 . 1920 1080
1920 1080 e .
Y

148.352 M
Link Status

RX Main Link Lane Count: 4

RX Main Link Bandwidth Setting: 13.50Gbps per lane

Lane ©: CR done, ChannelEQ done, Symbol locked [ffe®]
Hot-plug Lane 1: CR done, ChannelEQ done, Symbol locked [ffe@]

1
HDCP Lane 2: CR done, ChannelEQ done, Symbol locked [ffe®@]
3

Lane 3: CR done, ChannelEQ done, Symbol locked [ffe®]

ALPM
eDP Set EDID
USB-C Set DPCD
Error Info JTools
Backlight

g Passive
" Monitor

Overview of Tools dialog box selections:

® | ink Status- Provides information on the Rx Main Link lanes and link rate

®  LTTPR- Access tools for LTTPR Emulation (license required). This feature is covered in Chapter 8
LTTPR Testing

= Multi-Stream Transport- Provides for Multi-Stream Transport configuration. This feature is covered
in detail in 4.6 Topology and Multi-Stream Transport.

®=  Hot-plug- Generate a hot-plug pulse of duration between .1 — 4000 milliseconds. Example shown
below

Tools

Link Status

LTTPR Duration ms (0.1 - 4000)

st - GENERATE HOT-PLUG
Hot-plug

HDCP
ALPM
eDP
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=  HDCP- Enable/Disable HDCP or select version. You may also edit the Key Type or Bcaps from this
screen.
In the exampled shown below, HDCP 2.3 is enabled.
0 Protocol Analyzer RX DP: Licensed Home
Passive Monitor: Off (Auto)
13.50 Active: X 400 V-Total:

Aan 1 no

Back

Stop

Link Status
LTTPR
MST

Facsimile  Facsimile #2 PPS
Hot-plug

Status VSsC
ACA

Color

Scale

HDCP e

ALEM Enabled  UEERIEN HDCPZENABLED :YES

eDP RTX :NA Set EDID
Depth TXCAPS :NA ]
USB-C AKE_INIT :NOT_RCVD Set DPCD
RX_CERT :NOT_RCVD Tools
STORED_KM :NOT_RCVD
Backlight e Count NO_STORED_KM :NOT_RCVD
= HPRIME :NOT_RCVD :
SPDIF / Trigger PAIRING :NOT_RCVD Monitor
LC_INIT :NOT_RCVD
LPRIME :NOT_RCVD
SKE :NOT_RCVD
AUTHENTICATED :NO
REPAUTH_RCVIDLST:MSG_NOT SND

CLOSE I

= ALPM- Advanced Link Power Management: Provides information on ALPM States

Error Info

Passive

= eDP- Enable or Disable embedded DisplayPort. This feature is covered in Chapter 10 eDP.
= USB-C- Select from supported USB-C Pin Assignments

®=  Error Info- Displays status of Forward Error Correction (FEC). FEC is enabled in the example
shown below.

Tools h4
o Status
ALPM
FEC: Enabled
eDP UnCorrected Errors: 0,0,0,0
Corrected Errors: 0,0,0,0
Siias Bit Errors: 0,0,0,0
Error Info Parity Block Errors: 0,0,0,0
Parity Bit Errors: 0,0,0,0

Backlight

CLOSE I
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= Backlight- Displays backlight intensity percentage.
= SPDIF / Trigger- Allows you to Toggle SPDIF and/or Trigger output.

X

Tools

Link Status
LTTPR

Enable SPDIF Output (88

MST Enable Trigger Output: off

Pt

Hot-plug
HDCP
ALPM

eDP
USB-C

Error Info

Backlight

CLOSE l
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4.4 DSC Analysis

This section covers Display Stream Compression features within the Analyzer.

DSC Real-time (Snapshot) Analysis

The DSC Analysis feature allows you to view the incoming DSC decompressed frame. The DSC video is
presented as a series of snapshots (not “real time”). You will be able to see the DSC metadata in the Picture
Parameter Set (PPS).

To access the Picture Parameter Set panel in the Analyzer interface, select the PPS button from the right-
hand side controls. The PPS panel is shown below.

DisplayPort/USBC 2.0 Protocol Analyzer RX Licensed - Licensed
HDCP 1.4 : off P off (Auto)
4 13.50 € 1125 F 30.0 fps
2200 1125 44+, 5+ 3 192, 41 na, CEA 8 bpc Progressive
Y - N | N 74.25 MHz 48000 Hz
ock: 74.250 MHz off off

© PPs:0(0) 23620

Pause

| PPS SDP

| SDP ID:

| SDP Type:

| Data Bytes:

Version:

| pps_identifier: 0 Set EDID
bits_per_component:

linebuf_depth: Set DPCD
block_pred_enable:

convert_rgb:

| simple_422:

native_420:

native_422:

vbr_enable:

| bits_per_pixel: (8.000000 bits)
pic_height:

pic_width:

slice_height:

slice_width:

; Passive
" Monitor
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DSC Test CRC Verification

You can also verify the Test CRC of the incoming DSC decompressed frame to support test automation on
Display Stream Compressed (DSC) frames.

The DisplayPort specification requires registers in a DSC-capable sink device for exposing calculated CRCs
on the decompressed (“reconstructed”) pixel values. This enables a DSC source developer to acquire an
objective verification that their compression engine is working properly.

Prior to this, a developer would have to view the compressed image frames received by the M42d and
subjectively assess the compression through a visual inspection.

The source DUT transmits a DSC compressed frame to the DSC sink. The Test CRC registers in the sink (in
this case the M42d analyzer emulating a sink) now expose the calculated values to be read by the source,
thus enabling the verification. Developers of a DSC-capable source can read these registers over the Aux
Channel.

Accessing and reading the DPCD register is covered in the Chapter 3 section titled DPCD viewer. To
access the CRC Test readouts, select the Test Automation register and click Set 3, as shown in the example
below.

Pattern Audio Tools Topology

Link Train  Receiver Capability JEN¢ylel=5] SINK-2 PORT-0 - | READ ALL [ READ PAGE [l REPORT

ARV Link Config. Test Automation

Set] 00240: TEST CRC_R CR
0021 219 CRC: 0000h (0)

. 00242: TEST CRC G Y
DPCD Viewer 002 234 | CcRC: 0000h (0)

HDCP Test Test Automation Set 3 00244: TEST CRC_B CB
EDID Decode  Source Specific  [RUSEZIEEL CRC: 0000h (0)
EDID Comp Sink Specific Set4 00246: TEST SINK MISC
y Bit N Value D ipti
Image Shift Branch Specific e . - STNE Tesemebmeed
Image Ctrl Sink Control £aly 3;“ TEST_CRC_COUNT g
00250-0025B Reserved
DSC eDP Backlight 5 TEST CRC_SUPPORTED N(0)
Set 6 6 0 Reserved

Scripts Ext Rcv. Capability Set 7
NN270-NN274
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5

Protocol Analyzer with Capture Control

Protocol Analyzer Description:

Requires the Basic Analyzer license to be installed as well.

Provides capture and store of the main link protocol, video and metadata including main stream
attributes and secondary data from an incoming DP source device.

Operational workflow for capturing data with your M42d DP Protocol Analyzer

This subsection describes how to use the M42d analyzer function to capture and analyze DisplayPort source
devices. Testing an DP source device involves the following high-level steps:

1.

o a s~ wDN

~

Configure the M42d analyzer with the proper EDID.

Connecting the DP source device. (see Chapter 3 Connecting DUT)

View the incoming video in real time to check the status of the device under test.
Specify a trigger method.

Initiate the capturing of the data.

Examine the test data through the ATP GUI Manager at the high-level view on the Event Plot panel or
the Video Analysis panel.

Drill down to examine the data at the lower level through the details of the Data Decode panel view.
(Optional) You may wish to capture and view the raw hex data.
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5.1 Getting started with the Protocol Analyzer

Configuring the M42d DP Protocol Analyzer with an EDID

Use the procedures below to provision the M42d Rx port with an EDID to emulate a sink device.

4.
5.

Open the DisplayPort/USBC 2.0 Protocol Analyzer from the home screen.

Access the Set EDID dialog box by clicking the Set EDID button on the right-hand sidebar, as shown
below.

DisplayPort/USBC 2.0 Protocol Analyzer RX Licensed Licensed
HDCP 1.4 off off (Auto)
USB-C 4 13.50 720 x 400 449 70.1 fps
720 x 400 900 x 449 108-, 2+ 162, 37 RGB sRGB, VESA 8 bpc Progressive
Y ] N 28.32 MHz 48000 Hz
28.322 MHz

B SetRXEDID

Local Files

& User
+ & Standard

Permanently set the EDID:

Issue Hot Plug:

o)
o)

Page 109 July 18, 2021



M42d Video Analyzer/Generator - User Guide Ver. Al

6. Select the EDID that you wish to emulate on the module’s Rx port and then click OK.

B setRXEDID >
Local Files

- & default

&4 980DP20. xml

Permanently set the EDID: Off )

Issue Hot Plug: Off )

7. You may also wish to generate a hot plug while setting EDID or set the EDID permanently. You can do
these by toggling either setting in the Set RX EDID dialog box, as shown below.

B SsetRXEDID )4
Local Files

- & default

£ 986DP20. xml

oK CAMNCEL [

The M42d’s Rx port will emulate the EDID you selected.
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Verifying source video
Before you capture data, you should verify that you are receiving DisplayPort video from the source.

Verify the incoming video of the DisplayPort source to ensure that the source is outputting the proper video.
In the screen example below the video shown is a test pattern. Typically, the video you will see will be from
a PC or some other source. Verify the information in the top status bar.

DisplayPort/USBC 2.0 Protocol Analyzer RX I Licensed Licensed
HDCP 1.4 off off (Auto)
DP 4 10.00 1125 30.0 fps
2200 1125 44+, 5+ 192, 41 na, CEA 8 bpc Progressive
N N 74.25 MHz 48000 Hz
74.250 MHz of f off

PPS

VSC
ACA

Set EDID
Set DPCD
Tools

: Passive
" Monitor

The following is an example of a Real Time view with USB-C source

DisplayPort/USBC 2.0 Protocol Analyzer RX Licensed Licensed
HDCP 1.4 off off (Auto)
USB-C 4 10.00 1125 30.0 fps
2200 1125 s SF 192, 41 na, CEA 8 bpc Progressive
N N 74.25 MHz 48000 Hz
74.250 MHz off off

Set EDID
Set DPCD

Tools

; Passive
" Monitor
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5.2 Capture Control Panel
Access the Capture Control app from the Home Screen of the ATP Manager interface.

You initiate a new capture through the Capture Control panel. The Capture Control panel enables you to
setup the capture parameters. The figure below shows the Capture Control panel and its control and
selection items.

Capture Contraol - O >
Capture Port Select
Data Raw (10bit) Raw (UHBR)
Buffer Size: 614.40 MB
4.000% < >
Trigger Peosition (TP) within the Buffer: 0,00 MB
0.000% < ¥

Trigger Mede: & Any Rate Non-UHBR Only
Start of vertical blanking (SST) or SR/LLCPM symbol (MST) -

Trigger Count: 1

Extract Video Frames: o
Decompress DSC Frames:

Capture AUX (ACA) Transactions: S

cLose |

The following table describes the functions of the Capture Control panel, specifically the Data tab:

Capture Control Panel - Item - Description
Function
Buffer Size e Enables you to set the size of the captured data in percent.

e This is a slidebar that provides an indication (on the left) of the
percent of the total possible size to be captured. A lower value will
require less time for the captured data to accumulate.

Trigger Position within Buffer | ¢  Enables you to set the position of the trigger event within the
captured data.

e This slidebar determines how much of the data that has
accumulated in the capture buffer has occurred before the trigger
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Capture Control Panel - Item - Description
Function

event. The slidebar has an indication (on the left) of the location of
the trigger event within the captured data. The value is expressed as
a percent.

e A value of 0% indicates that the trigger event occurs at the
beginning of the resulting captured data and 100% indicates that the
trigger event occurs at the end of the resulting captured data.

e A value of 50% indicates that the trigger event is in the middle of the
captured data.

¢ Note: The Buffer Position Slidebar is not applicable when you select
Vsync as the trigger condition.

Trigger Mode e Enables you to specify the type of data that you want to capture.
o Note: This is covered in greater detail after this table.

Trigger Count e Option to specify which occurrence of the selected trigger event will
initiate capture

e eg. a Trigger Count of 5 will start capture at the 5" occurrence of the
trigger event

Extract Video Frames e Enables you to view the video frames that were captured.
Decompress DSC Frames e Makes video frames viewable if DSC mode is enabled
e Extract Video Frames toggle must be enabled for this option to be
active
Capture AUX (ACA) e Enables you to capture the Aux Channel transactions
Transactions

Start Capture (Capture Tab) | e Initiates a capture using the criteria defined in the Trigger Mode
and Trigger Symbol.

The Trigger Mode drop down selection allows you to pick the specific event occurrence that will initiate the
capture. You may use the radio buttons to select a trigger at Any Rate or Non-UHBR Only
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With the Any Rate radio button selected, a set of options is selectable from the drop-down menu beneath it,
as shown below and described in the following table:

Any Rate Trigger Mode Drop Down Menu Trigger Options

Trigger Mode: ® AnyRate © Non-UHBR Only e Start of vertical blanking (SST) or SR/LLCPM

Start of vertical blanking (SST) or SR/LLCPM symbol (MST) - sym bol (M ulti-Stream Transport)

Start of vertical blanking (SST) or SR/LLCPM symbol (MST)
SDP Type Received
SDP Type Not Received e SDP Type Not Received

VB-ID Received e VB-ID Received

VB-ID Not Received .
AUX Read or Write (Only Writes in Passive Mode) * VB-ID Not Received

e SDP Type Received

Start of TPS2 as indicated by DPCD 0x00102 e AUX Read or Write (Only Writes in Passive Mode)
Exit from TPS2 as indicated by DPCD 0x00102 . Start of TPS2 as indicated by DPCD 0x00102

Start of HDCP 2.2 (N/A in Passive Mode)

Exit from HDCP 2.2 (N/A in Passive Mode) e Exit from TPS2 as indicated by DPCD 0x00102

e Start of HDCP 2.2 (N/A in Passive Mode)
e Exit from HDCP 2.2 (N/A in Passive Mode)

When selecting Non-UHBR Only Trigger, another set of options is selectable from the drop-down menu
beneath it. A few of these triggers require you to select the lane for the trigger to occur on, as shown and
described in the table below.

Non-UHBR Only Trigger Mode Drop Down Trigger Options
Trigger Mode: © AnyRate @® Non-UHBR Only If Specified Symbol is selected then select one of:
Specified Symbol « e BS=Blanking Start

Trigger Count:

1 e BE=Blanking End
Trigger On Lanes: n (] BF:BIanking Fill

Tedaoar Suabols #1: 55 e CO0-C7=VC Payload Fill Control code sequence
AVF  BE  BF e CP=Content Protection
BS €0 C1 e FE=Fill End, FS=Fill Start
c2 €3 c4 e RO-2

C5 c6e C7
CP CPF EOC
FE FS LLCPM
PM R2 SE
SF SR SS e Other

VCPF Other

e SE=Secondary Data End
e SR=Scrambler Reset,
e SS=Secondary Data Start
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Specified Symbol

Data Byte Value

8B10B Symbol Error

8B10B Disparity Error

Start of TPS3 as indicated by DPCD 0x00102

Exit from TPS3 as indicated by DPCD 0x00102

Start of TPS4 as indicated by DPCD 0x00102

Exit from TPS4 as indicated by DPCD 0x00102

Start of HDCP 1.3 (N/A in Passive Mode)

Exit from HDCP 1.3 (N/A in Passive Mode)

FEC Decode Enable Sequence

FEC Decode Disable Sequence

ML_PHY_STANDBY sequence detected on the main link
ML_PHY_SLEEP sequence detected on the main link
AUX_PHY_WAKE sequence detected on the AUX channel

Data Byte Value

8B10B Symbol Error

8B10B Disparity Error

Start of TPS3 as indicated by DPCD 0x00102
Exit from TPS3 as indicated by DPCD 0x00102
Start of TPS4 as indicated by DPCD 0x00102
Exit from TPS4 as indicated by DPCD 0x00102
Start of HDCP 1.3 (N/A in Passive Mode)

Exit from HDCP 1.3 (N/A in Passive Mode)
FEC Decode Enable Sequence

FEC Decode Disable Sequence
ML_PHY_STANDBY detected on main link
ML_PHY_SLEEP detected on main link
AUX_PHY_WAKE detected on AUX channel

The next subsection will describe the procedures for capturing and viewing data using Capture Control.
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Capturing Displayport source data

The procedures for running a capture of the DisplayPort source are described in this subsection. You can
operate the Protocol Analyzer either through the M42d ATP GUI or via a PC through the external ATP GUI
Manager. Most of the examples in this section are taken from the embedded ATP GUI Manager but the look
and feel are quite similar between the two.

Capturing DisplayPort source data
1. Access the Capture Control application from the ATP Manager home screen.

The Capture Control window opens as shown below.

Capture Control — O =
Capture Port  Select
Data Raw (10bit) Raw (UHBR)
Buffer Size: £14.40 MB
4.000% < >
Trigger Position (TP) within the Buffer: 0.00 MR
0.000% < >

Trigger Mede: @ Any Rate Non-UHBR Only
Start of vertical blanking (SST) or SR/LLCPM symbol (MST) =

Trigger Count: 1

Extract Video Frames: oF
Decompress DSC Frames:
Capture AUX (ACA) Transactions: of

START CAPTURE
CLOSE I

Select activation button at the top of the window.

2. Select the port using the Select

3. Specify the Buffer Size and Trigger Position, Mode, and Count in accordance with the information
provided earlier in this chapter.

4. Toggle on or off the options to Extract Video Frames, Decompress DSC (if applicable), and Capture
AUX (ACA) Transactions.

5. Initiate the capture by clicking on the Start Capture activation button

START CAPTURE

You will be prompted with a New Capture dialog box (below) given you an opportunity to assign a name
to the capture file.
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Mew Capture

Capture Name

Enter a name for the capture:

. 3P_Captum_1| |

BRI o= |

Vv

6. Enter a name in the space provided in the New Capture dialog box.

Click OK to begin the capture process. A progress bar will appear, as shown below.

If the capture trigger event does not occur, you may click the MANUAL TRIGGER or STOP AND SAVE
DATA buttons. They are described below. You can also CANCEL the capture at any time.

= Manual Trigger — If the trigger event does not occur as expected, or if you are viewing the video
display in real time and you notice an occurrence that you would like to capture the data of, manually
initiate a capture with the previously set specifications at this point.

= Stop and Save Data — If the capture is not triggered as expected, you can essentially cancel the
capture and keep the raw data for later analysis.

DP Capture

0.— Capturing.
I

Waiting for the capture trigger event to occur...

|::> RIS | sToP AND SAVE DATA | [[EZENSEN <::|

Once the capture trigger event has occurred, the data will be decoded and saved for viewing. An
example of the progress bar while this occurs is below.

DP Capture

0.- Decoding the data...

85% processed.
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When the capture is complete, the data is presented in the DP Capture Viewer. An example of the captured
data is shown in the screen shot example below.

DP Capture Viewer — O X

Events/Data 06_09_2021_17_14_43 [Segment 1 of 3] Open

Open Segment Rows Events Find Time: HH:MM:SS.ms.us.ns(.ps) =

oM & b @ Q Makerl: 0 € ® > Marker2z O £ @ D> Find Goto

12878656 (0:0:0.015.899.575.309) 12814981

\ K € < > » Offset o 1 @ 13 3
-12 oo | oo | oa | 00
o -11 0o | oo | oo | 00
-10 00 | o0 | oo | 00

& -9 00 | oo | oo | oo
-8 oo | o0 | 0o | o0
Errors -7 oo | o0 | 0o | o0
-6 oo | oo | oa | 00
Markers -5 a0 00 00 00
4935141 8246265 11557390 14868515 18179640 - JJ “ M JJ
Link Clodk # =3 uu we e uu
# Link Clock # TimeStamp J BS =2 00 | oo | o0 | 00
368932 12766377 0:0:0.015.760.959.259 -1 00 | o0 | 00 | 00
368933 12766378 0:0:0.015.760.960.494 EI +0 00 00 00 00
368934 12792226 0:0:0.015.792.871.605 +1 00 | 00 | 00 | 00
368935 12792227 0:0:0.015.792.872.840 2 00 | 00 | 00 | 00
368936 12792228 0:0:0.015.792.874.074 +3 oo 00 00 00
368937 12792229 0:0:0.015.792.875.309 +4 oo 0o 00 00
368938 12792230 0:0:0.015.792.876.543 o 00 | o0 | 00 | 00
368939 12817854 0:0:0.015.824.511.111 8 00 | o0 | 00 | 00
368940 12817855 0:0:0.015.824.512.346 i 00 | 00 | 00 | 00
368941 12817856 0:0:0.015.824.513.580 o 00 | 00 | 00 | 00
368942 12817857 0:0:0.015.824.514.815 +2 oo 00 00 00
368943 12817858 0:0:0.015.824.516.049 +10 oo 0o 00 00
368944 12823797 0:0:0.015.831.848.148 11 00 | o0 | 00 | 00

368945 12823798 0:0:0.015.831.849.383 _l +12 00 | o0 | 00 | 00 _l

(ow0sc ]

The Capture Viewer and its features/functionality is covered in much detail in the next two sections of this
chapter. 5.4 Capture Viewer Panels covers the Event Plot, Data Decode/Details, and Link Symbol panels,
while 5.5 Searching and Filtering for Specific Data Elements covers searching for events or symbols, and
filtering using the functions within the Capture Viewer.
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Opening an Existing Capture

Before covering the DP Capture Viewer in detail in the following sections, this subsection will go over
opening a previously saved capture within the Capture Viewer.

After running a capture, the DP Capture Viewer opens to display the resulting data, as shown below.

DP Capture Viewer — O X
Events/Data )6_15_2021_14_35_03 Open
Rows Events Find rime: HH:MM:SS.ms.us.ns(.ps) =
ola & p| @ & Marker < ® > Marker2 < e > Find Goto
1098233 (0:0:0.001.355.843.210)
1
1 K € < > %» 3 Offset w kB3 3

Data
CsB
Errors
Markers

702531 870067 947604 1025141 1102678 +a m m = =

Link Clock # o - -
# Link Clock #  TimeStamp . - .
1 1 0:0:0.000.000.001.235 . -
2 1 0:0:0.000.000.001.235
3 1 0:0:0.000.000.001.235 N I I
4 10 0:0:0.000.000.012.346 - = - -
5 14 0:0:0.000.000.017.284 L
6 15 0:0:0.000.000.018.519 © | s | 40 | 40
7 16 0:0:0.000.000.019.753 j —I
cLose |

The Capture Viewer can also be opened from the Home screen of the ATP Manager. Click the Other tab,
and select the DP Capture Viewer icon, as shown below.

quantumdata

Control Compliance Editors Other
o] =
ACA Data HDMI Capture Viewer DP Capture Viewer Command Console
Viewer
Instrument Network Set Instrument Instrument Install Software
Settings Date/Time Information Update
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Once in the Capture Viewer, click the Open button at the top right of the window, as shown below.

DP Capture Viewer - O *

Open
Rows Time: HH:MM:SS.ms.us.ns(.ps) =
" & b @ Q@ Marke < ® > | Marker: <0 >
Offset w12 13 E

Data
CsB
Errors

Markers

0 0
Link Clodk #
# Link Clock # TlimeStamp

(oiose |

A dialog box will open up, prompting you to select a capture file, as shown below. Select the capture you
wish to open and click OK.

Open Capture X

Local Files
v & User
DP_Capture_13
DP_Capture_1

o | ]

Page 120 July 18, 2021



\M42d Video Analyzer/Generator - User Guide Ver. Al

5.3 Capture Viewer Panels

Capture Viewer Overview

The Capture Viewer enables you to locate data by searching for specific data types, panning, scrolling and
zooming using various techniques. You can filter the data by type to limit the amount of data to sift through.

There are three (3) panels in the Capture Viewer:
o Event Plot Panel — Visual presentation of the audio, video, metadata, protocol and control
elements.

¢ Data Decode (Transactions panel and Details panel) — Tabular chronology of audio, video,
metadata, protocol and control elements with precise timestamps assigned. Enable searching and
filtering.

e Link Symbol Panel — Table of link symbol values in hex for all lanes.

The panels are synchronized with one another. When a datum is selected, it automatically selects the
corresponding information in the other two panels. Refer to the screen capture and information below.

Events/Data 06_09_2021_17_14_43 [Segment 1 of 3] Open
Open Segment Rows Events Find Time: HH:MM:SS.ms.us.ns(.ps) ~
Ol/d & p| @ alMaker: O < ® > |Markerz O < @ > [Find | Goto )
11557399 (0:0:0.014.268.393.827) 1557595
K € ¢ > » Offset w 1 r 13 3
11T -20 00 00 00 00
Data a - n o
-18 0o o0 Qo 0o
T (1] -18 00 LD} oo 00
CsB -17 00 [l a0 00
-16 00 [l oo 00
Errors -15 00 00 oo 00
-14 00 00 00 00
Markers -13 00 a0 a0 00
-12 00 | 00 | 00
11557365 11557377 11557390 11557403 11557416 N
Link Clock # =1 oo | oo ) oo
(4 Link Clock #  TimeStamp ; _ . ~Y =l Link
368619 11557372 0:0:0.014.268.360.494 0x006eal 0x006eal 0x006eal - =
0x0c5c10 . SVmbol 3
368620 11557373  0:0:0.014.268.3 |28 900 pixels 8 =
368621 11557374 0:0:0.014.268.3 163 449 lines -7 Panel
368622 1155 68.3 .98 Zég Ii’}xels - e e eE
H ines
agse23 1155| Data Decode |[gg 4 o 132 162 -5 AR S
368624 1155)(Transactions) |es.2 3 16 (=) 108 pixel - 03 | 00 | 0z %
368625 11557391  0:0:0.014.268.3 P )51 | Data Decode -3 84 | Az | Do | 5c
368626 11557392 0:0:0.014.268.3 .85 (Details) -2 o1 | o0 | o1 | 10
368627 11557401 0:0:0.014.268 6 S CumEe Semelmerens R -1 et | 25 | w0 |21
368628 11557409 0:0:0.014.268.4c 173 > +0 B0 00 o0 40
368629 11557410 0:0:0.014.268.407.407 : 88 ge ai 8; 38 ég éé 38 88 + 6c | 02 | 00 | 00
e E e a +2 SE SE SE  SE
368630 11557422  0:0:0.014.268.422.222 T 00 fe o1 00 a2 00 25 00 02 m || |
368631 11557577 0:0:0.014.268.613.580 : 00 6e al 03 84 01 cl 80 6c +3 0 | o0 | oo | oo
368632 11557578  0:0:0.014.268.614.815 +4 0 | 00 | oo | oo
\, AN v, q

(owose ]

Before looking at the Capture Viewer panels, the following subsection will cover the toolbar at the top of the
Capture Viewer interface.
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Capture Viewer Toolbar

The toolbar at the top of the Capture Viewer interface enables you to view, find, or filter for specific data
types, as well as customize the format that the time is displayed in. You can also open or simply view the
different virtual channels captured.

Additionally, certain utilities on the toolbar are accessible if the option was enabled when executing the
capture in the previous steps, specifically the Frames tab and ACA Data Viewer.

A screenshot of the toolbar is below. Note that the Open VC and VC Viewer toolbar buttons at the top right
are utilized during UHD/Multi-Stream Transport transport captures. This is covered later in this section.

DP Capture Viewer - O X
Events/Data | Frames | 06_16_2021_08_42_08 Open ACA
Rows Events Find Time: HH:MM:SS.ms.us.ns(.ps) ~

If the Extract Video Frames and/or Capture AUX (ACA) Transactions options were toggled off when
starting the capture, those buttons will be greyed out, as shown below.

DP Capture Viewer - O X

Events/Data < 021_14_35_03 Open
Rows | Events | Find | Time: HH:MM:SS.ms.us.ns(.ps) =

Open Segment

The Open Segment button is enabled when performing a large capture. The capture is
broken up into segments within the Capture Viewer, and you can click Open Segment to view the segment
in its entirety.

Rows

The Rows button Rows  brings up the Row Selection/Ordering dialog box, as shown below. The
following example has Data, Errors, Markers, and CSB (Channel Status Block) rows selected and ordered.

Make a row visible in the Event Plot Panel by clicking on it in the Available Rows (left-hand) column. Re-
order using the arrows in the Row Order (right-hand) column. Remove a row by clicking it again in the
Available Rows column or selecting it in the Row Order column and clicking the red X at the top of the
column, as shown below.
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Row Selection / Ordering

Available Rows Row Order

ets identified in

Data
Sy nle

ola and pq ta identified in

data stream

Errors
USB4 Identify the location of protocol errors.
Tunneled USB Packg Markers

Markers inserted to identify im

AUX R/W

Basic AUX Read/Write Transactions

ions in the data =

logical loca

HDCP 2.3
AUX HDCP 2.3 Messages

Lo CXEmE

The Capture Viewer window with these settings will display as follows, with the selected rows in the Event
Plot Panel.

DP Capture Viewer - O X
Events/Data 06_15_2021_14_35_03 Open
Rows | Events Find | Time: HH:MM:SS.ms.us.ns(.ps) =
O M & b | @ Q| Marker1 < ® > | MarkerZ2: < ® > Find Goto
1098233 (0:0:0.001.355.843.210) .
(1 K € < > % A Offset w v Lk 13 El
Data .
+2
CsB +3
Errors +5 00 00 0d 00
} 6 10 1) 10 10
Markers 4-7 il 00 0d 00
702531 870067 047604 1025141 1102678 +9 R
Link Clock # +10 02 08 20
# Link Clock #  TimeStamp - o - a8 .
1 1 0:0:0.000.000.001.235 - > | o .
2 1 0:0:0.000.000.001.235 - as | ns | s | =s
3 1 0:0:0.000.000.001.235
+ BF BF BF BF
4 10 0:0:0.000.000.012.346 - | 2 | 52 | =
5 14 0:0:0.000.000.017.284 . ns | us | ms | ms
6 15 0:0:0.000.000.018.519 - w | 10 | 40 | 4
7 16 0:0:0.000,000,019,153TI 3
CLOSE | |
Events : Find - - - :
The Events and Find buttons will be covered in Section 6.5 Searching and

Filtering for Specific Data Elements.
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Time:

The Time drop down selection Time: enables you to specify the format of the TimeStamp in the Data
Decode panel. The screenshot below shows the Time dropdown menu. In this example, the format selected
is HH:MM:SS.ms.us.ns(.ps) which shows demicals down to the picoseconds.

Events/Data Frames | 0 ; 1 Open
Rows Events Find Tim HH:MM:SS.ms.us.ns(.ps) =
D8 & k| @ Q) Marke < ® > Pico-Seconds Find Goto

Nano-Seconds L
_ Offset w u 2 L3
Micro-Seconds

Data Milli-Seconds 5 FE FE P FE
HH:MM:SS.ms.us.ns(.ps)
s '
=0 Absolute Base Time
Relative Time B B as B
Errors
Markers 8 B s B
+ 41 41 41 41
25198 26 25250 .
Link Clock # =
# Link Clock #  TimeStamp ~
6 23 0:0:0.000.000.028.395 c
7 24 0:0:0.000.000.029.630 Y Rl | Rl |
8 25 0:0:0.000.000.030.864 No
9 26 0:0:0.000.000.032.099 AMRCLLESE i v
10 26 0:0:0.000.000.032.099 & i | AL | At | Al
11 37 0:0:0.000.000.045.679 : %0 | 0& | 00 | 00
12 47 0:0:0.000.000.058.025

B

This next example shows the TimeStamp shown in Nano-Seconds.

Events/Data Frames
Rows Events Find T Nano-Seconds v
S L < ® > | Marker 2| pico.Seconds

Nano-Seconds

K Micro-Seconds

Milli-Seconds
HH:MM:SS.ms.us.ns(.ps)

Data

(S8
‘ Absolute Base Time
Relative Time
Errors —
Markers
25198 | 26
Link Clock #
= Link Clock # TimeStamp ~
6 23 0028.395 =
7 24 0029.630 y
8 25 0030.864 N
9 26 0032.099 N v
10 26 0032.099 ;
11 37 0045.679 ‘
12 47 0058.025 |
—
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Frames

If you selected to Extract Video Frames when running the capture, the button to access the Frames tab will
be enabled, as shown below.

DP Capture Viewer

Events/Data Frames 1_08_42_08
Rows Events Find Time: HH:MM:SS.ms.us.ns(.

Click this to access the Frames tab, which is shown below. Depending on the Buffer Size specified, there
will be more or less frames to view. The example below is a 1.000% buffer size, which extracted two video
frames in this case.

Events/Data  Frames 06_16_2021_08_42_08 Open ACA

Export Image Data

Frame 1

Frame 2

This next example is a 4.000% buffer size, which extracted 10 video frames.

Events/Data | Frames 06_16_2021_13_03_54 Open

Export Image Data

Frame 1 Frame 2 Frame 3 Frame 4 Frame 5 Frame &

Frame 7 Frame B Frame 9 Frame 10
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From this tab you can open the Video Image Viewer by double clicking any frame. This pop out panel is
shown below.

Video Image Viewer

11 = CIEPlot =
Capture: 06_16_2021_13_03_54 -- Frame #1 20 x 400, Progressive, 8 bpc, RGB, Comp

(|
- - - - - L

Es - - -”" ”»r -”"
Cursor: Marker: *** Compressed ***
- Previous = Next #Up ¥ Down @Left & Right

Once in the Video Image Viewer, you can scale the image and toggle on or off the colorimetry panel (CIE
Plot). The previous image was scaled to 1:1, and the following example is scaled to fit. The colorimetry
panel is also enabled on the left-hand side of the panel.

You can also navigate to the Previous or Next image frame, or move to an adjacent pixel using the arrows
at the bottom of the panel.

Video Image Viewer

Fit = CIE Plot &
Capture: 06_16_2021_13_03_54 -- Frame #2 20 x 400, Progressive, §

e Full X * ¥ = x ¥ =

Colorimetry: Override o

0.0 0.1 02 03 04 05 06 0.7 08

Curar: *** Compressed *** Marker

Navigate Frames - Previous = Next #Up % Down @ Left % Right Move Pixels
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Event Plot Panel

The Event Plot is shown below. The Event Plot provides a graphical view of the captured data symbols.
The vertical axis is the data types. In this example the Data, CSB, Errors, and Markers rows are enabled.
The scale along the bottom shows the Link Clock number.

OlM & b| @ Q|Marker1l: O € ® D> | Marker2: O € & >
11557399 (0:0:0.014.268.393.827)

K € < > » )

Data

C5B

Errors

Markers

11557365 11557377 11557390 11557403 11557416
Link Clock #

The timestamp of the cursor is shown near the top of the panel. As you move the pointer tool throughout the

Event Plot panel the timestamp of the pointer’s location is provided on the top of the panel as indicated

below:

Events/Data 06_09_2021_17_14_43 [Segment 1 of 3

Open Segment Rows Events Find Time: HH

OM & b| @ Q| Marker1: 1€ ® > | Marker2: C
11557399 (0:0:0.014.268.393.827)

Data

C5B

Scrolling in the Event Plot Panel

A scroll bar is provided to enable you to quickly browse through the data. The scroll bar is under the set of
function icons just above the data panel where the data is displayed. You can also scroll to the end, scroll by
page or scroll incrementally in either direction using the 'K""&"" <" backward and forward activation

2 2 2 buttons located to the right of the scroll bar.

You can also click and drag the panel in either direction if Pan Mode is enabled. Click the hand icon 1 at
the top left of the Event Plot Panel to enable click and drag in Pan Mode.

0 | M @ Q| Marker1: 0 < @ > Marker2z O < @ >
11557399 (0:0:0.014.268.393.827)

K € < > »
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Zooming in the Event Plot Panel

You can zoom in and zoom out and pan across the data using the slide bars provided. You can also zoom
by surrounding a specific section of the captured data. These functions are described in the following table.

Even Plot Zoom Icons Function

Zoom lcons . . . .
Previous ol This icon reverts the Event Plot Panel to the previous view.

O M & P @ & | Thiswill effectively “undo” a zoom or scroll.

Range Zoom & _ This function zooms in on a selected range within the
Event Plot. Details below.

Zoom In/Out icons @ Q _ The Zoom In/Out function buttons enables
you to zoom in and zoom out by clicking on the activation button. The
centered point will remain the same.

Surrounding and Zooming

The Event Plot provides a Range Zoom tool & . You can select an area of the Event Plot by clicking and
dragging across. When you do this the new view will be limited to the horizontal range that you selected.
The midpoint of the selection will become the new center of the data displayed. The following screen shows
an example of the Range Zoom Mode. The rectangle indicates the resultant section that is surrounded.

Events/Data Frames

Rows Events Find Tim HH:MM:SS.ms.us.ns(.ps) ~
o I T . R < @ 2>  Marker < 9 >

K € < > > i

Data

Errors

Markers

73928835 74652573 75376311 76100049 JOB23IVET

Link Clock #
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The resulting screen is as follows:

Events/Data Frames

Rows Events Find Tim HH:MM:SS.ms.us.ns(.ps) -
" b @ aQ M & > Marl < 0 >

K € < > %

Data
58
Errors
Markers
74752441 74775795 74799150 74822504 74845859
Link Clock #

Working with Markers

The Event Plot panel enables you to view the data at a high level and identify points of interest for further
analysis. You can set two cursors or "markers" at particular points of interest using the Markers activation

button . The Event Plot will show you the time difference between the two cursors. Note the example
below.

Events/Data Frames

Rows Events Find ' HH:MM:SS.ms.us.ns(.ps) -
O N & p B < ® > Maker2 8@ < @ D
M1: 74791900 M2: 74803562 Dif: 11662 (0:0:0.000.014.397.531)

11
K € < > »

Data
S8
Errors
Markers
74775796 74787473 74799150 74810827 74822505
Link Clock =

Page 129 July 18, 2021



M42d Video Analyzer/Generator - User Guide Ver. Al

You can fine tune the position of the markers with the left and right arrows associated with each marker:

B < ® 2 Youcanalsodeselectand remove a marker by unchecking its respective box.
The @ centericon allows you to center the particular marker on the center of the Event Plot window.
The example below shows Marker 2 deselected/removed and the Event Plot centered on Marker 1.

OM & b @ Q| Marker1: @ < ® > Marker2:. J € & >
74821887 (0:0:0.092.372.700.000)

M1: 74799119
K £ < > » )

Data

C5B

Errors

Markers

You can see the timestamp associated with each marker which are color coded (blue and red) just above
the area where the data is shown. The dark text to the right labeled Dif shows the difference between the
two markers in pixels and time.

Marker1: B8 < ® > Marker2: 8 £ ® >

M1: 74791900 M2: 74803562 Dif: 11662 (0:0:0.000.014.397.531)
K € < > »

Note: You can also set an individual marker using the right click menu shown below.

@ Zoom In

@ Zoom Out
Center the view on this point
Set Marker 1
Set Marker 2

O

Previous View
¥ Pan

& Range Zoom
P Mark Range
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Link Clock timeline.

The Link clock symbol times are shown at the bottom of the Event Plot panel as indicated below.

Events/Data | Frames | 06_16_2021_13_03_54

Rows Events Find Time: HH:MM:SS.ms.us.ns(.ps) =
O M & b| @ Q Markerl: 0 € ® > Marker22 0 < @ > Find
74821403 (0:0:0.092.372.102.469)
| K € < > » A Offset

Data

CSB

Errors

Markers

74775796 74787473 74799150 74810827 74822505
Link Clock #

# Link Clock # TimeStamp ZIVB—ID - ~

366040 11286394 0:0:0.013.933.819.753 |V/BID: 41 41 41 41
Mvid: al al al al

366041 11286395 0:0:0.013.933.820.988 Maud: 00 00 00 00

366042 11286396 0:0:0.013.933.822.222 |NoVideoStream: No

366043 11286397 0:0:0.013.933.823.457 |AudioMute: M
Verticalblanking: Yes

366044 11286398  0:0:0.013.933.824.691 |1 iol]are: T

366045 11286398 0:0:0.013.933.824.691| |FieldID: 0

366046 11286419 0:0:0.013.933.850.617 |HDCE Sync Detect: HNo
CompressedStream: Yes v

366047 11286420 0:0:0.013.933.851.852

366048 11286421 0:0:0.013.933.853.086

366049 11286430 0:0:0.013.933.864.198

366050 11286438 0:0:0.013.933.874.074

366051 11286439 0:0:0.013.933.875.309_1
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Open

+3

+4

+5

+6

+7

+9

+10

+11

Goto

11286398
o L1 L L
00 | 00 | o0 | 00

FE EE EE FE

00 00 00 | 00
00 00 | 00 | 00
00 00 | 00 | 00
BS BS BS BS

BF BF BF BF
BF BF BF BF
BS BS BS BS
a1 41 41 a1
Al | Al | Al | Al
00 00 00 | 00
41 | 41 | 41 | a4
Al a1 oal | Al
00 00 | 00 | 00
41 | 41 | 41 | a4
Al | Al | al | al
00 00 @ 00 | 00
41 41 41| a1
Al | Al | Al | Al

00 00 Q0 00
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Data Decode Panels

The Data Decode Panel is shown below. The Data Decode panel provides a tabular or transactional view
of the captured data symbols. When you highlight a transaction the information in the transaction appear in
the Details panel to the right. The information in the Details panel is decoded in human readable text.

The example below shows an Audio Stream data type highlighted.

# Link Clock #  TimeStamp Type ] Audio Stream

3091346 95995923  0:0:0.118.513.485.185 || video Data Eigfig:ID' . (3% ch Lecw, TEC 61837 <
3091347 95995926 0:0:0.118.513.488.889 fes i—_ 2 Channel Tayent

3091348 95995927  0:0:0.118.513.490.123 fer Sample 0

3091349 95995928  0:0:0.118.513.491.358 fer ;\\Sch°i=9§ff0039 ch02=a8££0089

3091350 95995929  0:0:0.118.513.492.593 Ies A YT e (EEET

3091351 95995930 0:0:0.118.513.493.827 J] Bs pata Sample 2

3091352 95995950 0:0:0.118.513.518.519 Iss s§2§1293f6f056 ch02=aBfefcs6

3091353 95995951 0:0:0.118.513.519.753 Audio Stream i R P

3091354 95995958 0:0:0.118.513.528.395 J] channel status Block (ch 1)

3091355 95995959  0:0:0.118.513.529.630 J] channel status Block (ch 2) — —
3091356 95995963 0:0:0.118.513.534.568 ==

3091357 96000658 0:0:0.118.519.330.864 == B E:EZ ;: gé gg g; ﬁg ﬁ: gg gi Zg 88 ﬁﬁ gg
3091358 96000659  0:0:0.118.519.332.099 f] video Data Lane 1: 02 ce 89 00 £f a8 74 56 fc fe a8
3091359 96000661 0:0:0.118.519.334.568 l Fill Lane 0: 00 00 89 00 f£f 98 11 56 fc fe 98
3091360 96000691 0:0:0.118.519.371.605 | Jhe o |B i

The next example below shows the details panel of an MSA data type highlighted.

MSA
Mvid: 0x006eal 0x006eal 0x006eal 0x006eal
Nvid: 0x0checl0

Htotal: 900 pixels
Vtotal: 449 lines
Hwidth: 720 pixels
Vheight: 400 lines
Hstart: 162

Hsync: (=) 108 pixels
Vstart: 37 lines
Vsync: (+) 2 lines

MISC:
Stream Clock: Synchronous
Interlaced v-even: Vtotal 0Odd
3D Signaling: No in-band signaling

* Refer to the VSC SDP for the Pixel Encoding/Colorimetry Format.

Lane 3: 00 6e al Oc 5c 10 21 40 00
Lane 2: 00 6e al 02 d0 01 90 00 00
Lane 1: 00 6e al 00 a2 00 25 00 02
Lane 0: 00 6e al 03 84 01 cl 80 éc
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Link Symbol Panel

The Link Symbol Panel is shown below. The Link Symbol Panel provides an event list of all the raw link
symbols in the capture for each lane. The data for each lane is presented in a separate column.

When you double click on a link symbol, the offset is reset to zero at that link symbol and the other two
panels are then synchronized to that that point in the capture. The Link Symbol that is synchronized to is
presented at the top of the panel as indicated below. The same occurs when a data type is selected in either
of the other two panels.

Find = Goto
101576261

Offset 0 L1 L2 13 B
-4 o0 g ag a0
-8 a0 aa aa a0
-7 00 0o 00 00
-6 oo oo Q0 o0
-5 00 00 0o 00
-4 oo oo Q0 o0
-3 00 00 0o 00
-2 ss 5§ | S5 | S5
-1 S5 ss S5 S5
+0 00 Qo Qa 00
+1 6E 6E 6E 6E
+2 al Al al Al
+3 03 [a]8] 02 oc
+4 84 B2 Do aC
+5 01 [a]8] 01 10
+6 cl 25 g0 | 21 :EI
+7 80 o] Qa0 40
+8 6C 02 0o 00
+9 SE SE SE SE _:I
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The Find button enables you to search for any type of control element. The Find dialog box is shown below
with the Blanking Start (BS) control element selected. You can then search through the Link Symbol panel
for all occurrences of that symbol or any other using the PREVIOUS and NEXT buttons within the Symbol
Search box.

Symbol Search... X
#: - BS - <,':]
#2: o) Data 00
#3: ap Data 00
#4: e Data 00
#5: ) Data 00
#6: o Data 00
#7: o) Data 00
#8: 00

PREVIOUS | NEXT
)

You can select up to 8 symbols to search for.

The Goto button enables you to snap to a specific Symbol number. When Absolute is selected, you will
enter the exact Link Symbol number to find.

Goto Symbol #... X
Relative to Zero
Symbol #: | 1523049 |

(otose]

When Relative to Zero is selected, the function finds the Link Symbol relative to the Link Symbol with
Offset of +0. Negative and Positive numbers are both accepted in this mode.

Note: If the Symbol # entered (either Absolute or Relative to Zero) is out of bounds, the GOTO button will be
grayed out and unclickable.
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UHD/Multi-Stream Transport Captures

When performing a capture in Multi-Stream Transport mode, the Capture Viewer will display the main link
capture data within the Event Plot Panel, as shown below.

Note: For information on Multi-Stream Transport modes, see 3.6 Topology and Multi-Stream Transport.

DP Capture Viewer - O X
Events/Data 06_17_2021_08_41_47 Open OpenVC VC Viewer
Rows Events Find Time: HH:MM:SS.ms.us.ns(.ps) =
OM & p| @ Q|Marker: 0 < ® > | Marker2: [ < @ > Find  Goto MTPs @& | Names @&
298643 (0:0:0.000.730.014.667) 1
K € < > » Offset LO L1 L2 L3 a
Duta +0 SF SF SF SF
I SF SF SF SF
cs8 Main Link 5= SF sF SF
= SF SF SF SF
Errors +4 SF SF SF SF
+5 SF SF SF SF
Markers +6 SF SF SF SF
1 145635 291270 582539 +7 SF SF SF SF
. . Link Clock # . SF SF SF SF
#  Link Clock # TimeStamp © s SF sF SF SF
1 1 0:0:0.000.000.002.E o =7 =7 o =
2 al 0:0:0.000.000.002. o =T o 5T =T
g |Z 0:0:0.000.000.002. s - 5 - -
4 182 0:0:0.000.000.444. s =7 =7 o =
5 193 0:0:0.000.000.471. s =T o 5T =T
6 65722 0:0:0.000.160.652. s - - o -
7 131262 0:0:0.000.320.860. oy =7 = 5 =7
8 196802 0:0:0.000.481.070. e 57 = 5T =T
9 262342 0:0:0.000.641.278. e 5 5 5 5
10 327882 0:0:0.0[]0.801.488._'I o =7 = 5 =7 —'l

(owose |

To access the desired virtual channel and its captured data, use the Open VC button enabled in the top right
of the window, as shown below.

)P Capture Viewer — I X

nts/Data 06_17_2021_08_41_47 7| OpenVC | VC Viewer
Rows Events Find Time: HH:MM:SS.ms.us.ns(.ps) «

The Open a Virtual Channel dialog box will appear. Select the desired virtual channel you wish to view, and
click OK, as demonstrated below.

Open a Virtual Channel X
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Upon selecting a virtual channel, the DP VC Viewer will present the specified virtual channel and the data
will be available for viewing, as described previously in this section.

You can easily return to the Main Link capture viewer by clicking the Main Link button, or open a different
virtual channel by clicking the Open VC button as well, both in the top right of the window (pictured below)

The example shown below has virtual channel 3 selected.

DP VC Viewer — O *
Events/Data 06_17_2021_08_41_47 [VC-3] Open VC Main Link
Rows Events Find Time: HH:MM:SS.ms.us.ns(.ps) =
ON & k| @ Q)| Marker 1 < ® > Marker2 < o > Find = Goto
46419 (0:0:0.00 )

| | K &€ ¢ > > )

Data
cs8
Errors
Markers

30520
# Link Cloc...
7428 296694
7429 296754
7430 296755
7431 296756
7432 296760
7433 296761
7434 296768
7435 296769
7436 296764
7437 296864
7438 296865
7439 296925
7440 296926
7441 296986
7442 296987
7443 297047
T444 297048
7445 297108
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TimeStamp

©C 00 0000 O0O0CO0OO0OO0OO0OO0OO0O OO OoC
© 00 0000 O0O0C 00O 0O OO0 0O OO

:0

:0.

co0oo0oo0oo0o0oo0ocoocolleooe e

001.
.001.
.001.
:0.001.
.001.
:0.001.
.001.
.001.
:0.001.
.001.
.001.
:0.001.
.001.
.001.
oo1.
:0.001.
.001.
.001.

831
831

B31.
831.
.851.
B58.
901.
.907
B876.
.493
.500
B870.
876.
.246.
.253
B33.
.629
.000.

831

B831.
83l1.

831

B31.

832
832

832.
B32.

833
B33

833
B34

.444.
.B14
B20.

827

623

444
.815
988
.160
852
025
235
.407
543
.827
.000
370
543
914
.086
.457
.630
000

40692
Link Clock #

Type :l
IVideo Datd
J] Eoc
Jes
J 5s pata
Iss
J 2udio Strq]

Channel 511
I Channel S{
==
| 3

IVideo Datd
J Eoc

IVideo Datd
J] Ecc
J] video Data
J eoc
IVideo Datd

45778

Channel Status Block (Ch 1)
Bits Accumlate 192
U: Consumer
Linear PCM: Yes
Copyright: No
Additional Info: 2 Audio chan
yigital Audi
0x00 General
Pre-R : No
Source #:
Channel #:
Sampling Freq: 4¢
Clock Accuracy:
Max Word Length:
< >
01 2 3 4 6 7
000l 0O O 1 O 0 O 0O O
008 0 O O O 0O O O O
0161 0 O O O O O 0O I
0241 0 1 0 0 0 0 0O
0321 0 1 0 O 0
a0 00 q

J] Eoc j

Offset LO L1 L2 L3 ]

[otose |
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5.4 Searching and Filtering for Specific Data Elements

You can locate data items by browsing either through the Event Plot view of the Event Data table. The two
windows (Event Plot and Event Table) are in sync as you browse, search or select an item.

Event Search

You can locate specific data types using the Event Search feature in either the Event Plot or the Event
Table. The following screen shot is a typical example of captured data. The Event Search dialog box is
accessible from the Find activation button ~ Find  on the top of the DP Capture Viewer window as shown
below.

DP Capture Viewer -
Events/Data 09_2021 14_43 [Segp> it 1 of 3] Open
Open Segment Rows Events Find :SS.ms.us.ns(.ps) =
A & P @ Q Marke < @ > Maver < o D Find Goto
AT ; .

Offset Lo L1 L2 L3

Data 87 BF BF BF

cs8

Errors

Markers

-5 7 20 33 46
Link Clock #

= Link Clock # TimeStamp Type

7 18 0:0:0.000.000.022.222 B3

8 19 0:0:0.000.000.023.457 M =

20 0:0:0.000.000.024.691 BS Data

10 34 0:0:0.000.000.041.975 B ss

11 35 0:0:0.000.000.043.210 B s

12 36 0:0:0.000.000.044.444 Capture Trigge| & & & ‘

13 36 0:0:0.000.000.044.444 MSA

14 45 0:0:0.000.000.055.556 B s=

15 221 0:0:0.000.000.272.840 B ss i

16 222 0:0:0.000.000.274.074 [ 2udio Timestam| ’ = k=l E= k=

17 234 0:0:0.000.000.288.889 [ sE

18 353 0:0:0.000.000.435.802 []es IS

19 354 0:0:0.000.000.437.037 CTA Audio bk :

20 366 0:0:0.000.000.451.852 SE Bl e it is
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The Event Search dialog box is shown below. You can search for specific data types using the tabs and the
check boxes within each tab. This example has MSA Secondary Packet data type selected for search.

Event Search...
Deselect All Categories
Category Select All Select None
Type Count Description
General O VEID 5146 VB-ID, Mwid7:0, Maud7:0
MSA 12 MSA Secondary Packet { ‘
] Fill 2933065 Active fill (FS/FE) ‘
Secondary [] Video 1230487 Active Data
O CSB 78 Channel Status Block
O LLCP 0 LLCP Data
KChar O USB4 0 Tunneled USB4 Packets
O s 0 Timestamp (internal)
Error
Marker
ACA
SN PREVIOUS
Result:
CLOSE .

The dialog box enables you to select all or none of the data element types per category using the Select All
or Select None buttons on the top of the dialog box, as shown below.

There are several tabs on the sidebar. Each tab enables you to select from a category of data types. You
can click Deselect All Categories to uncheck all data types in every tab.

Event Search...

Deselect All Categories <:|

Category Select All Select None
Type Count Description
General [  vBID 5146 VB-ID, Mvid7:0, Maud?7:0
2 MSA 12 MSA Secondary Packet
0 Fill 2933065 Active fill (FS/FE)
Secondary [] Video 1230487 Active Data

Select as many or few data types as you need to find.
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Once you have selected your desired data types, click the NEXT button to move to the first result. The
results of a search are shown at the bottom of the dialog box, under Results, as shown below. This example
searches for the VSC data type. Note that the Count is an indication of the number of that data element that
appears in the captured data.

Event Search...

Deselect All Categories

Category Se | Select None
General Type Count Description ~
O Aud-T5 12 Audic TimeStamp
O Aud-5 1962 Audio Stream
Secundary [ Ext 0 Extension
O Bud-CM 0 Audic Copy Management
KChar O ISRC 0 ISRC
(] vsC 12 vsc
Error O PPS 12 Picture Parameter Set
O EXVESA 0 V5C Ext. VESA
] EXCTA 0 V5C Ext. CTA
Marker A-SYNC 0 Adaptive Sync
O RSVD 0 CTA Reserved
ACA | VSIF 0 CTA Vendor Specific
0 CTA AVI bl

O AVI
Search:
Result: Found VSC @ 11557842, #368638 <it::::]
(c05e | §

This next screenshot is the same search, after pressing the NEXT button one more time and proceeding to
the next occurrence of the VSC data type.

Event Search...

Deselect All Categories

Category Select All Select None
General Type Count Description ~
S d O Aud-sS 1962 Audio Stream
econdary O Ext 0 Extension
KChar [ Aud-CM 0 Audio Copy Management
Error O ISRC 0 ISRC
VsC 12 vscC
Marker (] PFS 12 Picture Parameter Set

ACA O EXVESA 0 VsSC Ext. VESA W

Result: Found VSC @ 23115038, #737256

Coiose | |
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In the following example, the Trigger condition Marker is searched for. Note that the status of the search is
shown on the bottom of the dialog box. The search function centered the trigger condition marker on the
Event Plot which you can partially see behind the dialog box. Since the panels are synchronous, the trigger
marker is also selected in the Data Decode and Link Symbol panels.

Events/Data
Open Segment Rows Events

A Pl Q@ Q

801493 (0:0:0.099.878.386.42

Data

(8]
Errors
Markers

11
# Link Clock # TimeStamp
5 16 0:0:0.000.000.019.753
6 17 0:0:0.000.000.020.988
y 18 0:0:0.000.000.022.222
8 19 0:0:0.000.000.023.457
9 20 0:0:0.000.000.024.691
10 34 0:0:0.000.000.041.975
11 35 0:0:0.000.000.043.210
12 36 0:0:0.000.000.044.444
13 36 0:0:0.000.000.044.444
14 45 0:0:0.000.000.055.556
15 221 0:0:0.000.000.272.840
16 222 0:0:0.000.000.274.074
17 234 0:0:0.000.000.288.889
18 353 0:0:0.000.000.435.802

Find
< ® >

Open

HH:MM:SS.ms.us.ns(.ps) +

Marker < ® >

BS
BS Dat

Capture Trigger
J msa
fls= <
I ss

I Audio TimeStamp

s
I ss B

General .
1 Version Information
.nt| Secondary

-]
KChar
Error E
Marker
ACA

< >

PREVIOUS

Find

Offset Lo L L2 L3 a

oo o0 00 o0

Goto

Event Search
Deselect All Categories

Select All Select None

Count Description

Found Trigger @ 36, #12

[cLose | gl

(olose |

Note: If the Count column shows a count of greater than zero, but clicking NEXT yields the message No
Events Found (example below), you may be ahead of that occurrence, and need to click the PREVIOUS

button instead.

-] Trigger
KChar End f Capture
Start of Frame
General Info
Error ML PHY Event
Other Marker
Marker
ACA
L4
Search PREVIOUS NEXT
Result: No Events Found
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The following example shows a search of audio packets.

DP Capture Viewer - m} X
Events/Data 06_09_202 4_43 [Segment 1 of 3] Open
Open Segment Rows Events Find Time: HH:MM:SS.ms.us.ns(.ps) ~
oln & p < ® ) | Marker?2 < ® > Find Goto
AL 6357906
Offset 0 L1 2 13 j
+0 00 02 00 0l
Data +1 E D
Event Search..
cs8
Deselect 4 |ategories
egory Select All Select None
Erro
o Type Count Description (o)
General g Aud-TS 12 Audio
Markers 2 Aud-S 1962
6357900 6357906 63579 Secondary
Link Clock #
# Link Clock # TimeStamp Type ]
182628 6357886  0:0:0.007.849.241.975 J} video Data KChar
182629 6357888 0:0:0.007.849.244.444 lBS
182630 6357889 0:0:0.007.849.245.679 lBF Sa -
182631 6357890 0:0:0.007.849.246.914 IBF — A
182632 6357891  0:0:0.007.849.248.148 | B:S o
182633 6357892 0:0:0.007.849.249.383 BS ta Sa Marker
182634 6357905 0:0:0.007.849.265.432 ss S
182635 6357906 0:0:0.007.849.266.667 Audio S... ? SPL 0 CTA SP
182636 6357918 0:0:0.007.849.281.481 s | AcA . o S TR RGaTS
182637 6362933 0:0:0.007.855.472.840 §== MBEC T <
182638 6362934 0:0:0.007.855.474.074 J video Data | (L[ = ’
I earcrl
182639 6362936 0:0:0.007.855.476.543 Fill r m m
182640 6362966 0:0:0.007.855.513.580 Fill La| Result: Found Aud-S @ 6357906, #182635
182641 6362998 0:0:0.007.855.553.086 Fill 7 < CLOSE I “l
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Filtering Specific Data Elements

You can filter the captured data to show only specific data types using the Event Selection feature. The

Event Selection dialog box is accessible from the Events activation button

Eve

nts

Capture Viewer window as shown below, with the DP Event Selection window on the right.

Events/Data

Open Segment

0| N

& b

(O]

Rows

6640934 (0:0:0.008.198

Data

CsB

Errors

Markers

6640927

#
192756
192757
192758
192759
192760
192761
192762
192763
192764
192765
192766
192767
192768
192769

Link Clock #
6640942
6640944
6640945
6640946
6640947
6640948
6640961
6640962
6640974
6646189
6646190
6646192
6646222
6646254
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Events

6640939

TimeStamp

[T~ I — T — O — B — - R — B — T — I — N — I — B — |

o 0 0O 0 0 00 000000

:0:

o o0 0000000 OQO0COoO

0.

008,
.008.
.oo8.
.008,
.008.
.oo08.
.008.
.008.
.008.
.008.
.008.
.oos8.
.008.
.008.

e
L

198.
198.
158.
198.
198.
198.
198.
198.
198.
205.
205.
205.
205.
205.

on the top of the DP

14_43 [Seqrmem {

<

693,

696

697,

698

700.

701

717.
718.
T33.

171

172.

175

212.

251

Find

® > | Marker 2 1=

6640952
Link Clock #

Type
827 || video Data
.296 ] es
531 | B
.765 || BF
ooo || Bs
i L BS
284 I ss
519 Audic Stream
333 || sE
.605 |J BE
840 [] video Data
.309 Fill
346 I Fill
.852 ] video Data

Data

DP Event Selection

Select All Categories

teg
Type
VBID
General MSA
Fill
Video
CSB
LLCP
Secondary T
TS
KChar
Error
Marker
ACA

Select All
Count
5146

12
2933065
1230487

78

]

Deselect All Categories

Select None

Description
VB-ID, Mwvid7:0, Maud7:0
MSA Secondary Packet
Active fill (FS/FE)
Active Data

Channel Status Block
LLCP Data

Tunneled USB4 Packets
Timestamp (internal)

[oanceL |
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The following screen shows an example of filtering for an MSA Secondary Packet. Check the box next to the
data type you wish to filter, and click OK. The results of the filter apply to both the Event Plot and the Event

Data panels.

DP Event Selection
Select All Categories Deselect All Categories

Select All Select None

General Type Count Description

VBID 5146 VB-ID, Mvid7:0, Maud7:f
Secondary @  mMsA 12 MSA Secondary Packe

Fill 2933065 Active fill (FS/FE)
KChar Video 1230487 Active Data

78 i 1 Bl
Error 3 2
E ) LLCP Data
Marker | ) Tunnele acke
I )} Timestamp (1 =rnal)

ACA

o | e

The results of the filter for MSA data elements on the Event Plot and Event Table panels are shown below.

Events/Data

Open Segment Rows Events Find
oM &F b @ Q| Marke { ® >

HH:MM:SS.ms.us.ns(.ps) =
<o >

K € < > » )

Data
CsB
Errors
Markers

27461852 2035827 23390193 48816223 714242248
Link Clodk #

#  Link Clock # limeStamp Type
1 36 0:0:0.000.000.044.444 IMSA
2 11557352 0:0:0.014.268.385.185 IHSA
3 23114588 0:0:0.028.536.528.395 MSA
4 34671944 0:0:0.042.804.869.136 IM:SA
> 46229140 0:0:0.057.073.012.346 IHSA
6 57786496 0:0:0.071.341.353.086 [Jmsa
7 69343688 0:0:0.085.609.491.358 IMSA
B B0S01048 0:0:0.099.877.837.037 IM'.SA
9 92458240 0:0:0.114.145.975.309 IHSA
10 104015600 0:0:0.128.414.320.988 IMSA
11 115572792 0:0:0.142.682.459,.259 IM‘SA
12 127130152 0:0:0.156.950.804.938 IMSA
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Similarly to the Find dialog box, you can Select or Deselect All Categories with the buttons at the top of
the dialog box. The categories are listed in the left-hand column. You can also Select All or Select None
within an individual category. The example below has opted to Select All within the KChar category.

(1
|

DP Event Selection

Select All Categories

Deselect All Categories

Select All Select None

General Type Count Description A
2 SR 20 Scrambler Reset
Secondary 8 SS 2034 tar
] 0 ¢
KChar [ BS 10272
Error e T
-] R2
Marker 2 BE
] SE
ACA v
The following screen shows the results of the filter.
DP Capture Viewer — O >
Events/Data 6_09_2021_17_14_43 [Segment 1 of Open
Open Segment Rows Events Find Time: HH:MM:SS.ms.us.ns(.ps) =
OA & Bb| @ Q| Marke < ® > | Marker2 {0 > Find Goto
557524 (0:0:0.010.564.844. 444 .
19
K € < > % 3 Offset w 1 w2 L3 ]
Data ~
CSB _
Errors
Markers - o = =
4649191 1338251 1% 5283629 85945750
Link Clon_# ) . - - -
= Link C... TimeStamp Type BS S - B
3 18 0:0:0.000.000.022.222 ks ) I N R
4 19 0:0:0.000.000.023.457 BS : e e s
+0 BS BS BS BS
5 34 0:0:0,000.000,041.975 s
6 35 0:0:0.000.000.043.210 Iss ) ) ) )
7 45 0:0:0.000.000.055.556 S ) v e
8 221 0:0:0.000.000.272.840 ES ) N A A
9 234  0:0:0.000.000.288.889 B
10 353 0:0:0.000.000.435.802 Iss
11 366 0:0:0.000.000.451.852 ISE
12 485 0:0:0.000.000.598.765 |ss
13 498 0:0:0.000.000.614.815 ISE
14 873 0:0:0.000.001.077.778 Iss B| B
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5.5 Importing, Exporting, and Transferring Capture Files
This section describes the Import, Export, and Transfer features of the M42d.

The Import and Export options on the right-click menu and the Navigator sidebar allow you to exchange
capture files between your PC or a USB Drive and the ATP GUI Manager application.

You may Export a capture file to disseminate to colleagues or other subject matter experts. You import a file
when you want to examine a capture file taken by a colleague or transferred from USB storage. The Export

and Import function zips or unzips a capture file to enable you to post it on an FTP server or disseminate
through email of the file is not too large.

The Transfer feature enables you to simply transfer a capture file executed on the M42d embedded GUI
onto your PC’s ATP Manager for viewing/analysis, or vice versa. The Transfer feature is only accessible
from the Remote ATP Manager on a PC since you need a remote PC to execute the transfer.

You may Transfer a capture file to back up your captures to your PC from your instrument and vice versa.
You also need to transfer a capture in this manner in order to view it remotely if you originally ran the
capture on the M42d embedded ATP Manager.

All of these features are accessible through the Navigator interface on the instrument or the remote

manager.

Exporting a Capture File

To export a capture file, navigate to its folder in the ATP Manager Navigator interface by clicking Captures
and expanding the folder(s) that it is contained in. An example below shows capture files stored in the User
folder on a PC running the remote ATP Manager.

9% ATP Manager

< Navigator 1| Apps
Captures Name Date / Time quan tumdata
Compliance o gg?j;ﬁime Control Compliance Editors
Browse v & User <::|
ACA DP_Capture_1 2021/06/15 15:19:44
- 06172021 .08 .41 47  2021/06/17 08:41:59 Lz
Zellhienly Information 06.16.2021.13.03.54  2021/06/16 13:05:31 :
Eormats 06.16.2021 08 42 08  2021/06/16 08:42:43 Generator Receiver
Feanatar 06_16_2021.08.40.49  2021/06/16 08:41:40

Images 06.15.2021.16.23.07  2021/06/15 17:22:18

06.15.2021.15.20.35  2021/06/16 13:03:41
Instruments 06_15.2021_15.19.59  2021/06/15 15:20:23

0615202114 47.57  2021/06/15 14:48:41
Other 06_15_2021_14 37 05 2021/06/15 14:37:19 ACA Remote Capture Control

06.15.2021.14.35.03  2021/06/15 14:39:23 Control

06.09 2021.17_14.43  2021/06/09 17:31:23

& DI Match
Help
HEAC
Import
Exit
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Click on a capture file, and export by selecting the Export button on the left sidebar, or right-clicking and

selecting Export, both shown below.

9% ATP Manager

= Navigator
Refresh

New Folder

Name
& HDMI Capture
v & DP Capture

Captures Date / Time

Compliance

Browse v ® User
ACA Delete » « DP_Capture_1 NI INE/E 16.10-44
Import
/ )l Information
EDID/DPCD 5
Rename :
Formats Open
Transfer » 06_16_2021_08_40_49
Images . » 06.15.2021.16.23 07  Information
: wganze » 06.15.2021.15.2035  Delete
LSRN Open » 06_15_2021_15_19.59 Retaine
Exvort 1.14 47 57
Other i 1.14 37,05 Srowse

2021/06/15 14:39:23
2021/06/09 17:31:23

» 06_15_2021_14 3503
» 06_09 2021_17_14_43
= DI Match

Help

Import

Exit

When you select Export, a File Explorer window will show up enabling you to save the capture as a zip file

in a directory and name of your choosing. Refer to the screen example below.

Note: If you are on the M42d instrument itself, the file explorer window will be Linux-based.

% Export.. >
&« « 4 Il » This PC » Desktop L [ 4] Search Desktop
Organize ~ New folder Es (7]
-~ MName Date modified

v 3 Quick access
I Desktop
¥ Downloads

Mo items match your search

& Documents

4 W W W

= Pictures
importD611
import0615
Md2d (P >

File pame: | DP_Capture_1 y

Save as type: *zip hd

» Hide Folders Cancel
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Choose a desired directory and filename, and click Save. This capture file will then be accessible in a file
explorer as a compressed zip file, as shown below.

-, + | Desktop - a X
Home Share View v 0
€« « /4 B 3 ThisPC » Desktop » w |0 2 Search Des...

~ MName Date modified Type g

# Quick access
I Desktop
4 Downloads

| DP_Capture_1 021 10:06 AM Compressed (zipped)...

= Documents

% % %%

& Pictures
import0ell
import0e15
Ma2d

1 itemn ===

Importing a Capture File

Similarly, to import a file, in the Navigator either right click on the desired target folder, or select the folder
and click the Import button at the bottom left of the window. The example below demonstrates importing a
capture file into the User folder.

9% ATP Manager

= Mavigator =0
Captures Refresh Name Date / Time
: : New Folder = HDMI Capture
Compliance v = DP Capture
Browse v & User
Import
Delete = DP_ 2 944

» 06 New Folder 21/06/17 08:41:59

=]zl Information

> 06_ Information 21/06/16 13:05:31
Rename = 06_ 21/06/16 08:42:43
Fommats 06 Drowse 21/06/16 08:41:40

Transfer 0 ———— 170015 DA t:
Images E » 06152021 16 .23.07  2021/06/15 17:22:18
. Jrganize » 06 15 2021 15 20 35 2021/06/16 13:03:41
Instruments [SIsEl = 06_15_2021_15_19.59 2021/06/15 15:20:23
Export » 06152021 14 47 57  2021/06/15 14:48:41

- L

A W

Help

Import

Exit
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A File Explorer window will appear enabling you to navigate to the directory where you have stored your
zipped capture file. Select the file and click Open as shown below.

9% Select the file(s) to import... bt
4 B > This PC > Desktop » v U Search Desktop
Organize ~ MNew folder = - | 0
- Narne Date modified

3 Quick access
B Desktop  # | DP Capture 1 <:| /1772001 10:06 Al

¥ Downloads o

& Documents o

= Pictures o
import0611
import0615
Mazd

File name: ~ | Al w

You will then be given an opportunity to rename the file with the Import DP Capture dialog box as shown
below. Click OK once you have the desired name for the import.

Import to...
Destination Name

Import: DP Capture

to:
(select a destination name

A

'| DP_Capture_1 <,_1

F 00DP Capture_3 ~

L

| o= |
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You will see a confirmation dialog box and you the new capture will appear in the list of captures in the

Navigator panel as shown below.

980 Manager

File Edid Instrument Help

T Mavigator

Captures | [ Compliance | (| ACA | [] EDID/DPCD | B Formats [ ¢ |

BEIDJE

MName
4 [= HDMI Capture
» £ User
4 [= DIMatch
£ User
4 (= DP Capture
4 [Ep User
> = TimCapture
DpCaptured
DpCapture
DpCapture?
DpCapturel0
DpCapturel
Q dpdecode_index.bin: 20876142
[=] dpdecode details.tt: 34631865 |
Q dplanedata.bin: 150833148 bytes

Date / Time

2015/05/11 11:34:42
2015/05/13 16:38:41
2015/05/11 11:34:44
2015/05/11 11:34:43
2015/08/17 11:25:34
2015/05/11 11:34:42

g

Import DP Capture

. "\-.I Import completed successfully to: DpCapturel0
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Transferring a Capture File Between Instrument and Remote PC.

To Transfer a file, use the Navigator interface to select the folder on the remote PC that you wish to transfer
to/from. Click the Transfer button on the left sidebar. An example below shows a Transfer with the User
folder selected.

% ATP Manager

= Mavigator = 0
Captures Refresh Mame Date / Tirme
. : New Folder = HDMI Capture
Compliance v (= DP Capture
Browse v & User
ACA Delete » DP_Capture_1 2021/06/15 15:19:44
- ~ Inf ti = 06 17_2021_08_41_47 2021/06/17 08:41:59
EDID/DPCD i » 06_16_2021_13_03 54 2021/06/16 13:05:31
' —— Rename = 06_16_2021 08 42 08 2021/06/16 08:42:43
) =
e 021084049  2021/06/16 08:41:40
Images — 021 _16_23 07 2021/06/15 17:22:18
= Organize .
= = 06 15 2021 _15_20 35 2021/06/16 13:03:41
Instruments JESISER = 0615 2021_15_19. 59 2021/06/15 15:20:23
. = 06 15 2021 14 47 57 2021/06/15 14:48:41
Export

A k4

Help

# 06_15_2021_14 37 05
#= 06_15_2021_14 3503
#= 06_09_2021_17_14_43

2021/06/15 14:37:19
2021/06/15 14:39:23
2021,/06/09 17:31:23

Import

Exit

2 DI Match

The Data Transfer: DP Capture dialog box will appear, as shown below.

Data Transfer: DP Capture

Local Files

* @ User

06_09_2021_17_14_43

» 06 15 2021 14 35 03

Instrument Files

o] ¥ & User

» 0525 2021 1607 42
» 05 25 2021 16 11 34

+ 06_15.2021_14 37 05 Copy » 0525 2021 16_13.52
» 06_15_2021_14_47 57 Move ¥ » 0525 2021 161527
> 06.15 2021 1519 59 » 05_25 2021 1619 25

06_15 2021 15_20 35 < Cop » 06032021 14 21 20
» 06_15_2021_16_23 07 B » 06_14_2021_16_29_31

= 06_16_2021_08_40 49

06_16_2021_08_42 08

= 06 16 2021 13 03 54

Rename Delete
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# 06_17_2021_08_39 22

Rename Delete
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To transfer a capture file from the PC to the Instrument, select the file in the left-hand column labeled Local
Files. Next, click on a target folder in the righthand column labeled Instrument Files. At this point you may
either Copy the file to the instrument or Move it—which removes the file from the local storage on the PC.

The example below shows copying the file DP_Capture_2 from the PC onto the Instrument’'s User folder.

Data Transfer: DP Capture

v & User

Local Files

- DP_Capture 2 @
» 06.15.2021.14.35_0

06_

» 06_15_2021_14 37 05
06_15_2021_14_47 57
» 06_15_2021_15_19.59
» 06_15_2021_15_20_35
06_15_2021_16_23 07
» 06_16_2021_08_40 49
06_16_2021_08 42 08
» 06_16_2021_13_03 54
» 06_17_2021_08 _41_47
» DP_Capture_1

Rename Delete

| Files
v & User
» 05_25.2021_16_07 42

» 05.252021_16_11_34
» 05.25.2021_16_13_52
Copy » » 05.25_2021.16_15_27
Move » » 05_25.2021_16_19.25
» 06_03_2021_14_21.20
» 06_14_2021_16_29 31
» 06_15.2021_14_47 57
ENIIEES » 06_17_2021_08_39 22

Rename Delete

oose] §

The result is the DP_Capture_2 file now appearing in the Instrument Files column as well, as shown below.

Note: If the Move>> transfer option is utilized, the file will not appear in both directories, only the target
folder on the instrument, as mentioned earlier.

Data Transfer: DP Capture

v & User

Local Files

» DP_Capture_2

06_15_2021_14_35 03
» 06_15.2021_14 37 05
» 06_15_2021_14_47 57
06_15_2021_15_19.59
» 06_15_2021_15_20 35
» 06_15_2021_16_23 07
06_16_2021_08_40_49
» 06.16_2021_08 42 08
» 06_16_2021_13_03 54
06_17_2021_08_41_47
DP_Capture_1

Rename Delete
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Instrument Files

v & User
05_25_2021_16_07_42
» 05.25.2021_16_11_34
» 0525 2021_16_13.52
Copy » » 05_25_2021_16_15 27
Move » » 05_25.2021_16_19.25
» 06_03.2021_14 21 20
» 06_14_2021_16_29 31
» 06_15_2021_14_47 57

\Wiviove » 06_17 2021 08 39 22
|::> ~ DP_Capture_ 2

Rename Delete

oose | §
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To transfer a file from the Instrument to the Local Host, select a file from the Instrument Files column, and
a target folder from the Local Files column, and click Copy or Move to transfer. The following example
shows the file 0ODP_Capture_3 being moved from the Instrument to the PC.

Data Transfer: DP Capture

Local Files Instrument Files

v & User v & User
» DP_Capture_ 2 ~ 00DP_Capture 3
06_15_2021_14 35 03 » 05_25.2021_16_11_34

» 06_15_2021_14_37_05

» 05.25_2021_16_13_52

» 06_15_2021_14_47 57 Copy » » 05.25_2021_16_15.27

06_15_2021_15_19.59 M » » 05_25_2021_16_19.25

» 06.15.2021_15_20 35 » 06_03_2021_14.21.20

» 06_15_2021_16_23 07 P) v » 06_14_2021_16_29 31

06_16_2021_08_40_49 » 06_15_2021_14_47 57
« Move

» 06_16_2021_08 42 08
» 06.16_2021_13.03 54

» 06_17_2021_08_39 22
» DP_Capture_2

06_17 2021 08 41 47
~ DP_Capture_1

Rename Delete

ose | |

The result is shown below. Notice the file is no longer contained within the User folder of the Instrument
Files.

Rename Delete

Data Transfer: DP Capture

Instrument Files
v & User

» 05_252021_16_11_34
» 05.25_2021_16_13.52
» 05.25.2021_16_15_27
» 05_252021_16_19.25
» 06.03_2021_14_21 20
» 06_14_2021_16_29 31
» 06_15_2021_14 47 57
» 06_17_2021_08_39 22
» DP_Capture 2

Local Files
v & User

» DP_Capture_2

~ 00DP_Capture_3 <::|
06_15_2021_14 37 05

» 06_15.2021_14 47 57
06_15_2021_15_19.59
06_15_2021_15_20_35

» 06_15_2021_16_23 07
06_16_2021_08 40 49
06_16_2021_08 42 08 N

» 06_16_2021_13_03 54
06_17_2021_08_41 47

» DP_Capture_1

Copy »
Move »»

Rename Delete Rename Delete

Note: If a file in the target folder already has the same name as the file you are attempting to transfer, the
Copy and Move buttons will not be enabled. You will need to rename the capture first using the Rename
button at the bottom of the dialog box.
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6 Auxiliary Channel Analyzer (ACA)

The Auxiliary Channel Analyzer (ACA) utilities enable you to view the DDC and aux channel traffic for
DisplayPort streams in real time or from stored real time log files. For DisplayPort, you can view the HDCP
authentication transactions, EDID exchanges, Link Training transactions, side band messages, Multi-Stream
Transport negotiations, etc. in real time with the ACA either through the embedded ATP GUI Manager or the
external ATP GUI Manager application running on a host PC.

You can view the transactions between the M42d 80G Video Analyzer/Generator, generator ports and a
connected DP display device and you can monitor the transactions between the M42d’s analyzer port and a
connected DP source device.

There are three (3) Auxiliary Channel Analyzer utilities:

» Auxiliary Channel Analyzer (“ACA”) — Used for real time viewing auxiliary channel DisplayPort
Aux Chan data through the ATP GUI Manager. You can also open existing ACA trace files stored on
the M42d Instrument.

= ACA Remote Control - Used for viewing auxiliary channel DisplayPort data through the ATP GUI
Manager. This application operates in sync with the Aux Channel Analyzer on the embedded
display.

= ACA Data Viewer - Used for viewing previously captured auxiliary channel data. You can view these
saved ACA traces and disseminate them to colleagues at other locations. These colleagues can
then use the ACA Data Viewer utility off-line without a M42d test instrument to view these
transactions.

6.1 Accessing the Auxiliary Channel Analyzer (ACA)

Use the following procedures to monitor the DisplayPort Aux Chan transactions with a DisplayPort device in
real time. The procedures assume that the DP device under test is powered up and connected to one of the
M41d ports. The operation of the ACA is the same when testing a source or a sink.

The operation of the two ACA real time utilities—Aux Channel Analyzer on the connected external HDMI
display and the ACA Remote Control on the ATP GUI Manager running on the host PC is similar, though
both are covered in this section.

Accessing the Auxiliary Channel Analyzer on the embedded M42d GUI
For the ACA utility, Select the Aux. Channel Analyzer app.

Control Compliance L.tors Other
= =3
Generator DisplayPort/USBC 2.0 Aux. Channel Capture Control
Protocol Analyzer Analyzer
RX
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The Aux Channel Analyzer panel appears as shown below:

Clear Events Options Scroll-lock File = D Close Navigator Home Back
= Aux. Channel Analyzer | [-] Events: 0

The following table describes the ACA Control menu, located at the top of the window in the above
screenshot. This is just a brief overview, as detailed instructions on certain features here will be described in
following sections.

There is a menu associated with the ACA Info panel. It is location on the right side of the panel. The
ACA pull-down menu provides the following functions:

/ STOP Starts and Stops the collection of DDC data

Halts the updates of the data to the ACA panel to view traces and allows you

{ PAUSE J/[ RESUME] o rosume.

Clear Clears the ACA Trace Panel.

Opens up the ACA Event Selection window. This feature is described in

Events detail later in this section.
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Gp‘tiDﬂS Opens up the Options dialog box. Described in detail later in this section.

Pauses the Trace Panel on the selected event. With Scroll Lock off, the

Scroll-lock Trace Panel will continue to move in order to display the most recent event.
File < = File — Opens flyout menu with Open and Save options
o = Open — Open a previously saved ACA file
en

P Save — Save current trace locally

Save
Navigates you back to the Home menu screen of the M42d ATP GUI

Home Manager.
Back Navigates back to the previous screen in the Real Time mode.
Navigator Takes you to the Navigator interface
Close Closes out the ACA application.
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Accessing the Auxiliary Channel Analyzer Remote Control on a PC

This subsection describes the ACA Remote Control utility used for viewing the real time DisplayPort Aux
Channel transactions through the ATP GUI Manager.

ACA Remote Control — Panel Description

The ACA Remote Control panel application is available only on the ATP GUI Manager. It enables you to
collect and view the ACA transactions in real time from a remotely connected PC with the ATP GUI Manager
application. A screenshot of the Remote Control window is below. Notice there are a few slight differences
from the embedded GUI, which are detailed in the table below.

ACA Remote Control — O >

CONMECT Options Save ~ "
# <Not Connected>

There are a few differences between the ACA window on the embedded M42d GUI and the ACA
Remote Control on a PC. These changes are outlined below.

Connect to your test instrument. Will either connect automatically (if you have
. just one instrument in ATP Manager), or offer you to select a device to
CONNECT connect to.
= Save — drops down Save flyout menu
S = Save to Instrument — allows you to save the current ACA Trace to
Save to Instrument the M42d itself
Save to PC = Save to PC - allows you to save the current ACA Trace to the host
PC
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p Drop-down menu allowing you to change text size of the window

6.2 Monitoring Auxiliary Channels with Aux Channel Analyzer Utilities

This section describes the procedures for monitoring the auxiliary channel data through the ATP GUI
Manager using the Aux Channel Analyzer real time utilities—both the Aux Channel Analyzer utility available
through the M42d ATP GUI Manager or the ACA Remote Control utility available through the external ATP
GUI Manager running on a PC. You can monitor the DisplayPort transactions in real time when module is
emulating a DisplayPort source device. If you have the M42d Rx Analyzer port you can emulate a
DisplayPort sink device to test a DisplayPort source device.

Use the following procedures to monitor the DisplayPort Aux Chan transactions with a DisplayPort device in
real time. The procedures assume that the DP device under test is powered up and connected to one of the
M41d ports. The operation of the ACA is the same when testing a source or a sink.

The operation of the two ACA real time utilities—Aux Channel Analyzer on the connected external HDMI
display and the ACA Remote Control on the ATP GUI Manager running on the host PC is similar. The
screen examples used in this subsection are from the ACA Remote Control utility on the ATP GUI Manager
exceptions related to the operation of the ACA on the ATP GUI Manager running on the connected external
HDMI display are noted.

To monitor the DisplayPort transactions:

1. Access the Aux Channel Analyzer / ACA Remote Control (depending on the display method for the
ATP Manager GUI).

2. Ifyou are using the ACA Remote Control on a host PC, first connect to the desired instrument, as
shown below.

BE

# <MNot Connected>

ACA Remote Control
Select an Instrument

[device name] device IP address

[device name] device IP address

400 [CANCEL |
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3. Specify which DP events you wish to monitor using the EVENTS button in the control menu, as shown

below.

DISCONNECT| = K5\l PALJ::> Events = Options

The ACA Event Selection dialog box will appear, as shown below.

ACA Event Selection

AllEvents No Events Unselect All Events on Port

@8 All Events

DisplayPort/USBC 2.0 Generator TX

(owose]

4. Select the ports and events you wish to monitor. Refer to the table below for options.

All Events

Select all events on all ports

No Events

Deselect all events on all ports

Unselect All Events on Port

Deselect all events only on the selected port

DP-T10: DP/USBC 2.0 Generator TX

Select events on the M42d’s Generator simulated Tx port

Select events on the M42d’s Protocol Analyzer simulated
Rx port

Select events on the connected DP or USB-C Tx port
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Select events on the connected DP or USB-C Rx port

5. Specify which DP events you wish to monitor. You can select All Events of any set of individual events.
In the following example, the user has selected All Events (on all ports), which is the default selection.

Important Note: You can filter and search through the ACA traces after the data collection has
completed, as well. Procedures for searching and sorting are provided in a separate subsection further

below.
ACA Event Selection X
All Events - Unselect All Events on Port
Tr_Tilcr TR E D0 & s DisplayPort/USBC 2.0 Generator TX
~v@ All Events ~
DP-R12: DP/USBC 2.0 PA RX RX 0O Hot-Plug
1: DP 2.0 USB-C TX OUT O Preamble Count
A en o O PHY Wake
> 2.0 USB-C RX IN .
~[] Native
O HDCP

0 Link-Train

J Other Native

I2C

1 EDID

O DDC/CI v

(owose]

In the next example, the user has selected to monitor only DP events on the DP/USB-C Tx Out port.

v |
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ACA Event Selection X

All Events o Fvents Unselect All Events on Port

DisplayPort 2.0 USB-C TX OUT
~J] All Events

DP-R12: D SBC 2. A RX RX - ~@ DP

DP-T10:

DPUSBC-T11l: DP 2.0 USB-C TX OU 0O Hot-Plug
_ o S 0 Preamble Count
DPUS R13: DP 2.0 USB-C RX IN ) -
O PHY Wake
»OJ Native
s I2C

Side—-Band Message

MST Transaction
HDCP 2.3 Message
~[] USB-C PD

O SOP

O SOP!

O Sop"

(oiose ] |

6. Touch select the Start button on the ACA Control Menu at the top to initiate the viewing of the DP Aux
Chan transactions.

7. Take the necessary action—such as a hot plug—to initiate EDID, HDCP or Link Training transactions.
You will see the Aux Chan transactions in the ACA panel as shown below.

An example showing monitored data is shown below. You can stop or pause the collection at any time
using the buttons on the ACA Control Menu.

.
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DISCONNECT STOP PAUSE Events Options  Scroll-lock Save ~
~ Total Events: 120
11 DNAT 13 +01:35:30.789379 || > R:200 SINK_COUNT L~8 B Start Time: +01:35:31.837596
12 DPPRE 11 +01:35:30.789453 Precharge/Sync Count: 32 i T}{pa: Native
13  DNAT 11 +01:35:30.789453 [ < AcK 41 00 77 77 05 03... HElems By
Command: ACK
14 DPPRE 13 +01:35:30,789453 Precharge/Sync Count: 32 Mot o Kol T =
15  DNAT 13 +01:35:30.789453 | < ACK 41 00 77 77 05 03... S e e Seene
16 DPPRE 11 +01:35:31.837521 Precharge/Sync Count: 32 00200: SINK COUNT
17 DNAT 11 +01:35:31.837521 || > R:200 SINK_COUNT L=8 Te e T Posas@een
18 DPPRE 13 +01:35:31.837522 Precharge/Sync Count: 32 | oo o e -
19 DNAT 13 +01:35:31.837522 || > R:200 SINK COUNT L=8 SINK_COUNT 1 Bits 7 + 5:0
20 DPPRE 13 +01:35:31.837595 Precharge/Sync Count: 32 6  CP_READY Y (1)
21 DNAT 13 +01:35:31.837595 [ < ack 41 00 77 77 05 03...
00201: DEVICE SERVICE IRQ VECTOR
DPPRE +01: .837596 Precharge/Sync Count: 32 o — — — o]
Bit Name Value Description
m +01:35:31.837596 | [< ACK 41 00 77 77 05 03 . . . |
DPPRE +01: 4,907211 Precharge/Sync Count: 32 0 REMOTE CONTROL COMMAND PENDING N(0)
25 DNAT 11 +01:35:34.907211 [|> R:200 SINK COUNT L=8 1  AUTOMATED TEST REQUEST N(0)
26 DPPRE 13 +01:35:34.907211 Precharge/Sync Count: 32 2 CP_IRQ N(0)
27  DNAT 13 +01:35:34.907211 || > R:200 SINK COUNT L=8 3 Mecs_IRQ N(0)
— 4 DOWN REP MSG RDY N(0)
28 DPPRE 11 +01:35:34.907285 Precharge/Sync Count: 32 5 up REQ MSG RDY N(0)
29 DNAT 11 +01:35:34.907285 I< ACK 41 00 77 77 05 03... 6 SINK SPECIFIC IRQ N(0)
30 DPPRE 13 +01:35:34.907285 Precharge/Sync Count: 32 7 - - 0 Reserved
31 DNAT 13 +01:35:34.907285 [ < ack 41 00 77 77 05 03...
32 DPPRE 11 +01:35:35.918054  Precharge/Sync Count: 32 Gz DELIEY 1 SRS L
33 DNAT 11 +01:35:35.918054 || > R:200 SINK COUNT L-=8 Bit Newe Value Description
34 DPPRE 13 +01:35:35.918055 Precharge/Sync Count: 32 0 LANEO_CR _DONE Y(1)
35 DNAT 13 +01:35:35.918055 I> R:200 SINK COUNT L=8 1 LANEO CHANNEL EQ DONE Y (1)
36 DPPRE 11 +01:35:35.918128 Precharge/Sync Count: 32 2 TANEN SYMROT. T.OCKED REER]
] < > 23: < ACK 41 00 77 77 05 03 00 00
The next subsection will break down the ACA Window in more detalil. It is very similar to the ACA Data
viewer utility, which will also be covered.
8. Once you have finished running the trace, click on Save to Instrument or Save to PC depending on

whether you are working with the external ACA Remote Control utility or the embedded Aux Channel
Analyzer. A dialog box appears (below). Enter a name and then click on OK.

Save As...

Instrument Files

¥ @ User

Aux_Channel_Analysis

Rename Delete

Path: /User
Name: | ACA_Sample1

o | EEn

Please note:

» In order to use the ACA Data Viewer utility (Section 6.4) on your PC to view the traces or the ACA
viewer on the ATP GUI Manager running on the external display with the powerful searching and
filtering features, you must save the file, as shown in the previous step.

= If you are working on the Aux Channel Analyzer viewer but prefer to use ACA Data Viewer on the
external ATP GUI Manager, you will have to transfer the saved file to your PC using the ATP GUI
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Manager running on the external display. This is covered in 6.5 Importing, Exporting, and

Transferring ACA Data.
You can also passively monitor ACA transactions while testing both a source and sink device.
Instructions for this procedure are in Chapter 7 Passive Monitoring.
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6.3 ACA Window and Panel Description

The ACA Window will display the trace details from the data collection executed in the previous section. An
example of a populated ACA window is below. Note the top toolbar remains unchanged from when first
opening the Aux Channel Analyzer.

|DISCONNECT START Events Options  ScrolHock Clear Save -
@ Total Events: 136
11 DNAT 13 +01:35:30.789379 I> R:200 SINK COUNT L=8 ] Start Time: +01:35:31.837596
12 DPPRE 11 +01:35:30.789453 Precharge/Sync Count: 32 ~ Type: Mative
13 DNAT 11 +01:35:30.789453 || < AcK 41 00 77 77 05 03 00 00 Direction: Reply
Command: ACK
14 DPPRE 13 +01:35:30.789453 Precharge/Sync Count: 32 o O e S
15  DNAT 13 +01:35:30.789453 || < Ack 41 00 77 77 05 03 00 00 [ Feply to Bead Request.
16 DPPRE 11 +01:35:31.837521 Precharge/Sync Count: 32 00200: SINK COUNT
17 DNAT 11 +01:35:31.837521 || > R:200 SINK COUNT L=8 Bit Name Valus Deseription
18 DPPRE 13 +01:35:31.837522 Precharge/Sync Count: 32 = | comme e mmmem mmmem mmmmmmmmmm——a
19 DNAT 13 +01:35:31.837522 I> R:200 SINK COUNT L=8 SINK_COUNT 1 Bits 7 + 5:0
20 DPPRE 13 4+01:35:31.837595 Precharge/Sync Count: 32 6 CP_READY (1)
21 DNAT 13 +01:35: 31.537595 I< BCK 41 00 77 77 05 03 00 00 SR T eTET T T
DPPRE +01:35:31.8375%6 Precharge/Sync Count: 32 q - e Y
Bit Name Value Description
m +01 35 31 837596 | [< ACK 41 00 77 77 05 03 00 00 |
DPPRE . 907211 Precharge/Syne Count: 32 0 REMOTE CONTROL COMMAND PENDING N(0)
25 DNAT 11 +01 35:34.907211 | > R:200 SINK_couNT L=8 1  AUTOMATED TEST REQUEST N(0)
26 DPPRE 13 +01:35:34,907211 Precharge/Syne Count: 32 2 CP_IRQ N(0)
27  DNAT 13 +01:35:34.907211 || > R:200 SINK_COUNT L=8 3 Mccs_IRQ N(0)
- 4 DOWN_REP_MSG_RDY N(0)
28 DPPRE 11 +01:35:34.907285 Precharge/Sync Count: 32 5 UP REQ MSG RDY N(0)
29 DNAT 11 +01:35:34.907285 I( ACK 41 00 77 77 05 03 00 00 & SINK SPECIFIC IRQ N(0)
30 DPPRE 13 +01:35:34.907285 Precharge/Sync Count: 32 7 - - o Reserved
3 DNAT 13 +01:35:34.907285 || < ACk 41 00 77 77 05 03 00 00
32 DPPRE 11 +01:35:35.918054 Precharge/Sync Count: 32 00202: LANEO_l_STATUS: o
33 DNAT 11 +01:35:35.918054 || > R:200 SINK COUNT L=8 Bit Name e e e
34 DPFRE 13 +01:35:35.918055 Precharge/Sync Count: 32 0 LANEO_CR_DONE ¥(1)
35 DNAT 13 +01:35:35.918055 || > R:200 SINK CoUNT L=8 1  LANEO CHANNEL EQ DONE Y (1)
36 DPPRE 11 +01:35:35.918128 Precharge/Sync Count: 32 2  LANEO_SYMBOL_LOCKED (1)
37 DNAT 11 +01:35:35.918128 || < ACK 41 00 77 77 05 03 00 00 3 0  Reserved
38 DPPRE 13 +01:35:35.918128 Precharge/Sync Count: 32 4  LANE1 CR_DONE (1)
g < » 23: < ACK 41 00 77 77 05 03 00 00

You can access the Options dialog box using the top Control menu. Options menu items are described in
the following table:

Options Dialog Box = Scroll Lock — Locks the left-hand trace panel to the selected
- event. When this is off, the panel will continuously scroll with
Uiptions the most recent event.
Table DP = Show Port Name — Enables you to display or not display the
Port name (the Port number is always shown).
on) Show Port Name .

Show Time-stamp — Enables you to show or not show the

@  Show Time-stamp time stamps for each transaction.

= Show Time-deltas — Enables you to show the time stamps
o Show Time-deltas relative to the previous transaction. Only available when

SET ZERO TIME Time-Stamps are shown (see above).

= Set Zero Time — Enables you to set a log record to zero.
HESET cEn Tive Subsequent log records are relative to this new zero time
record.

= Reset to Zero Time — Resets the initial record in the active
log in the ACA Trace window to zero.
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The ACA Trace Panel displays each event in a row with some information. This information is expanded in
the ACA Event Details panel which will be covered next. An example of the ACA Trace Panel is below. The

numbered arrows correspond to the descriptions immediately following the screenshot.

& Total Events: 112

B85
Be
87
B8
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106

1. Item number — This is a unique sequence number of the transaction.

DHAT
DFFRE

DHAT
D

D
DHAT
DPFFRE
DHAT
DFFRE
DHAT
DFFRE
DHAT
DFFRE
DHAT
DFFRE
DHAT
DFFRE
DHAT
DFFRE
DHAT
DFFRE
DHAT
DFFRE
DHAT
DPFRE

DPFUSBC-T11
DPFUSBC-R13
DPFUSBC-R13
DPUSBC-T11
DPFUSBC-T11
DPU -R13
DFU R13
D 11
DFU -T1ll
DPUSBC-R13
DPUSBC-R13
DPFUSBC-T11
DFUSBC-T11
DPUSBC-R13
DPUSBC-R13
DFUSBC-T11
DPUSBC-T11
DPFUSBC-R13
DPUSBC-R13
DFUSBC-T11
DPUSBC-T11
DPUSBC-R13
DPUSBC-R13
DFUSBC-T11
DPUSBC-T11
DPUSBC-R13

+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

oo
oo

00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:

:20.
:20.
:20.
:20.
:20.
20.
20.
20.
20.

369114
369115
369115
369188
369188
369188
369188
480915
480915
480915
480915
180989

4.48098%

20.
20.
24.
24,
24.
24,
24.
24,
24.
24.
24,
24,
24,

480989
480989
481999
4819985
481999
481995
482073
482073
482073
482073
576825
576825
576825

| > Rr:200 SINK_counT L=8
Precharge/Synec Count: 32
| > rR:200 SINK_counT 1=8

Precharge/Sync
| < ack 41 00 77
Precharge/Sync
| < ack 41 00 77
Precharge/Sync

Count:

77 05

Count:

77 05

Count:

32
03 00
32
03 00
32

| > r:200 sINK_counT L=8
Precharge/Sync Count: 32
| > Rr:200 SINK counT L=8

Precharge/Sync
| < ack 41 00 77
Precharge/Sync
i< 1 00 77
Pre e/Sync
I>r

Count:

77 05

Count:

77 05

Count:
SINKE COUNT L=8

32
03 00
32
03 00
32

Precharge/Sync Count: 32
| > R:200 SINK_COUNT L=8

Precharge/Sync
| < ack 41 00 77
Precharge/Sync
| < ack 41 00 77
Precharge/Sync

Count:

77 05

Count:

77 05

Count:

32
03 00
32
03 00
32

I> R:200 SINK COUNT L=8
Pracharge/Syne Count: 32

oo

oo

oo

oo

oo

00

B

B

TI

Type — The type of Aux Chan transaction; either EDID, HDCP DPLT (Link Training), DNAT (DP native Aux
transactions), etc.

3. Port Name and Number — Port Name is an optional viewing field. Port Number will always be displayed.

4. Time stamp (optional viewing field) — Shows the timestamp of each transaction. Can either be absolute time
based (shown) on the M41d system clock or relative time (Time-deltas) referenced from the initial transaction

in the trace.

5. Transaction Description — A brief description of the transaction.
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The ACA Event Details Panel will display the details of the selected transaction within the trace panel, as
shown below. This screenshot is of details for a Link Training transaction.

Start Time: +00:00:24.576899 A
Typea: Native
Direction: Reply
Command: ACK
Reply to Read Request.

00200: SINK COUNT

Bit Name Value Description
SINK_COUNT 1 Bits 7 + 5:0
6 CP_READY Y (1)

00201: DEVICE SERVICE IRQ VECTOR

Bit Name Value Description
0 REMOTE CONTROL_COMMAND PENDING N(0)
1 AUTOMATED TEST REQUEST H{0)
2 CcP_IRQ H(0)
3 MCCS_IRQ N(0)
4 DOWN_REP MSG_RDY N(0)
5 UP_REQ MSG RDY W(0)
6 SINK SPECIFIC IRQ N(0)
7 0 Reserved

00202: LANEO_1_STATUS:

Bit Name Value Description
0 LANEO CR_DONE ¥ (1)
1 LANEO CHANNEL EQ DONE Y (1)
2 LANEO SYMBOL LOCKED ¥Y(1)
3 0 Reserved
4 LANE1_CR_DONE Y (1) v
< 111: < ACK 41 00 77 77 05 03 00 00

The following list describes the information that is provided in the ACA Event Details dialog box.
Note: The information in the Details panel will vary depending on the type of log record that is selected.

= Start Time — This the start time of the transaction in microseconds from a reference time determined
when the capture of real time data began.

= Type — There are various types of data that can be monitored on the DisplayPort interfaces: EDID,
HDCP and DP specific data types related to Link Training, side band messaging, Multi-Stream Transport
transactions, native transactions, etc.

= Direction — The direction of the transaction either a request or a reply.

= Command — The type of Command being issued

= Address — The register address of the transaction

= Details (text) — The contents of the transaction in human readable text.
Details (hex) — The contents of the transaction in hex data.
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There are some control arrows and a status panel on the bottom of the ACA Event Details panel, as shown
below.

The left and right arrows allow you to navigate to the immediately previous or following transaction.

The Status Field to the right shows the sequence number and the description of the selected transaction.

< F 101: < ACK 41 00 17 77 05 03 00 00

6.4 ACA Data Viewer

This subsection describes the ACA Data Viewer utility used for viewing DisplayPort Aux Channel
transactions that have been stored on the PC hosting the ATP GUI Manager. You can use the ACA utility on
the ATP GUI Manager to view ACA trace files stored on the M41d itself. The operation of the two ACA
utilities is similar. The screen examples used in this subsection are from the ACA Data Viewer utility but the
general operation is similar to the embedded version.

Please note that in order to use the ACA Data Viewer utility on your remote PC to view the traces or the
ACA viewer on the M42d ATP GUI Manager display with the powerful searching and filtering features, you
must save the file.

If you are working on the embedded Aux Channel Analyzer viewer but prefer to use ACA Data Viewer on
the external ATP GUI Manager, you will have to transfer the saved file to your PC using the external ATP
GUI Manager. Instructions for transferring are detailed in the next section.

ACA Data Viewer — Panel Description

Access the ACA Data Viewer by selecting the Other tab on the home screen and clicking the ACA Data
Viewer icon, as shown below.

quantumdata

Control Compliance Editors Other
= o
ACA Data HDMI Capture Viewer DP Capture Viewer Command Console
Viewer
Instrument Network Set Instrument Instrument Install Software
Settings Date/Time Information Update
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You'll notice the window looks similar to the ACA Utility, though there are a few distinct and very useful
additions. A screenshot of the populated ACA Data Viewer is below. Notice the Trace Panel and Event
Details Panel are the same as described in 7.3 ACA Window and Panel Description.

m ACA Data Viewer

Open Close Options
© [-] Events: 0

The main difference is in the Control Menu at the top of the window. The following are features not found in
the ACA Utility:

Open — Open a file saved locally, whether on the instrument or host PC
= Filter — Filter results shown in the Trace Panel

» Find — Find a specific data type in the Trace Panel
= Export — Export results as text or html file

m ACA Data Viewer

Open se Options
@ [] Events: 0
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To load an ACA Data set, click the Open button in the control menu. The Open ACA Data dialog box will
appear, as shown below.

Select the data set you would like to open, and then click OK.

| Open ACA Data X
- ACA Data

Select an ACA Data set.

Jsample <::|

> (o g

The resulting populated ACA Data Viewer is shown in the example below. Notice the Trace Panel and Event
Detail Panel are identical to the view while monitoring in the ACA Utility itself.

Open Close Export Options Filter  Find
& [sample] Events: 24

0 DPPRE 13 Precharge/Sync Count: 32 < Start Time: +03:06:23.538912
1 DNAT 13 ||> R:200 SINK COUNT L=8 Type: Native

DPPRE 13 Precharge/Sync Count: 32 Direction: Reply
ml comnand: ACK
4 DPPRE Precharge/Sync Count: 32 Reply to Read Request.
5 DNAT 11 I> R:200 SINK COUNT L=8 00200: SINK COUNT
6 DPPRE 11 Precharge/Sync Count: 32 Bit Na.r_ne value Description
7 DNAT 11 I< ACK 41 00 77 77 05 03 00 00 | @ oo o e -
8 DPPRE 13 Precharge/Sync Count: 32 SINK COUNT 1 Bits 7 + 5:0
] DNAT 13 || > R:200 SINK COUNT 1=8 6 CP_READY ¥ (1)

10 DPPRE 13 Precharge/Sync Count: 32

00201: DEVICE SERVICE IRQ VECTOR
11 DNAT 13 I( ACK 41 00 77 77 05 03 00 00 — _TRQ

Bit Name Value Description

12 DPPRE 11 Precharge/Sync Count: 32 | o e
13 DNAT 11 I> R:200 SINK COUNT L=8 0 REMOTE CONTROL COMMAND PENDING N(0)
14 DPPRE 11 Precharge/Sync Count: 32 1 AUTOMATED TEST REQUEST N(0)
15 boNaT 11 [J< Ack 41 00 77 77 05 03 00 00 L ek s
16 DPPRE 13 Precharge/Sync Count: 32 £ Cieletd a0 I
17 13 .200 -8 4 DOWN_REP_MSG_RDY N(0)

DNAT I> R: SINK_COUNT L= 5 UP REQ MSG RDY N (0)
18 DPPRE 13 Precharge/Sync Count: 32 6 SINK SPECIFIC IRQ N(0)
13 bpNaT 13 [l< Ack 41 00 77 77 05 03 00 00 7 - - 0 Reserved

20 DPPRE 11 Precharge/Sync Count: 32

21  DpNAT 11 || > R:200 SINK_COUNT L=8 00202: LANEO_1 STATUS: o
22 DPPRE 11 Precharge/Sync Count: 32 q < Blt.} Na;r;e< ACK 41 00 77 77 05 03 00 \gaolue Description
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Exporting ACA Data as Text or HTML File

The Export feature allows you to export the current ACA Data Set as either a text or HTML file and save it

locally to the hard disk.

The following table features a screenshot of the Export as... dialog box. In this example, All events have

been selected.

Export Dialog Box

Export as...
Events
All Range
Start:
End:

Show Time Delta o
Show Details &
Show Raw Data &

File Format

HTML
o e

Field Description

Events Enables you to select all recorded events, or a
specified range

Start Field available only when Range radio button is
active to specify the first record of the range of
records to include in the export operation

End Field available only when Range radio button is

active to specify the last record of the range of
records to include in the export operation.

Show Time Delta

Toggle enabling you to export the data with the time
showing as relative to the previous event

Show Details

Toggle enabling you to export the data and include
the human-readable information in the Event Details
Panel

Show Raw Data

Toggle enabling you to export the data and include
the raw data

File Format

Enables you to select between Text or HTML file
export

Once you have selected the desired options, choose a folder to save the file in, and click Save.

This data will then be accessible in any program that is capable of reading .txt or .htm files.
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Using the ACA Filter Feature

The ACA Filter dialog box is accessible using the Filter button. The ACA Filter function enables you to filter
an ACA trace file to view a subset of the log records in a particular data set.

The ACA Filter feature is only available within the ACA Data Viewer. If you wish to use the Filter feature on
ACA traces that you have captured using the ACA Remote Control (remote PC) or Aux Channel Analyzer
(embedded GUI), you have to save the ACA data and reload it through the ACA Data Viewer utility.

See 7.2 Monitoring Auxiliary Channels with ACA Utility for instructions on saving an ACA Data set.

Filtering Data

You access the ACA Filter function using the Filter button on the control menu at the top of the ACA Data
Viewer window.

Open Close Export Dpti::> Filter  Find
& [sample] Events: 24

The ACA Filter dialog box appears, as shown below.

ACA Filter
Open Save Clear Add Remove
¢ 411 Events
Source Type Label Detail
CINOT
Other (| DP-Native DP-12C
HDMI
- 1 DP-EDID DP-HDCP
eARC
MHL CIDP-LT DP-DDC/CI
“ [ DP-HPD DP-PREAMBLE
USBC-PD [ pp.sB DP-MST
UsSB4-DP
[ DP-HDCP-MSG WAKE
o« |
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There are four tabs within the dialog box, as well as a control toolbar at the top. Each tab will be covered in

detail within this subsection, along with examples.

Note that criteria may be selected and combined amongst all four filtering options if so desired.

The following table gives an overview of the Control Menu at the top of the dialog box:

ACA Filter — Control Menu

ACA Filter

Open Save Clear Add Remove

Button Function

Description

Open Opens a stored user-created
Filter configuration.

Save Saves the current user-
created Filter configuration.

You can store commonly used filter configurations
using the Save function and recall them for quick
access using the Open button.

Clear Clear the existing Filter
criteria.
Add Sets the currently defined

Filter criteria defined in either
the Source, Type, Label or
Details sub-panels and adds
another row for a new filter
criterion.

Remove Removes a highlighted filter
criterion of an existing filter
configuration.

You can build up complex filter configurations by
combining multiple filter criteria. When you add
multiple configurations, they behave as a logical OR
function whereby if either of the criteria is True, the
filter function will filter an entry.

You enter criteria through the embedded touch screen
with a pop-up keypad in the ACA real time utility or
simply by typing on the external ATP GUI Manager
interface.

When you are assembling filter configurations you can
clear individual configurations by highlighting them in
the panel provided and then use the Clear button. You
can add through the Add button. You can remove an
individual configuration using the Remove button.

Example screen shots are shown below.
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Filter by Source

The following screenshot demonstrates the Source tab within the ACA Filter dialog box. A description is
following the image.

ACA Filter

Open Save Clear Add Remove
* A11 Events

Source : Label Detail

DP-T10
DP-R12
DPPM-R14
DPUSBC-T11

DPUSBC-R13

o CXENE

The Source tab features checkboxes to select the port on a particular module that you want to filter. Please
note that you can collect data in the ACA Trace window from multiple ports.

When you select multiple Source ports they behave as a logical OR function.

When you initiate a search, the Filter function will locate all records matching the criteria. If only the Source
(port) is specified, all records from or to that source will be highlighted.

Filter by Type

The following screenshot demonstrates the Type tab within the ACA Filter dialog box. The Type tab
consists of check boxes enabling you to specify which data types you wish to filter for. When you select
multiple data types they behave as a logical OR function.

ACA Filter
Open Save Clear Add Remove
¢ All Events
Source Type el Detail
NOT
Other DP-Native DP-12C
HDMI
DP-EDID DP-HDCP
eARC
MHL DP-LT DP-DDC/CI
[ op | DP-HPD DP-PREAMBLE
USBC-PD  (pp-sB DP-MST
USB4-DP
DP-HDCP-MSG WAKE
o el
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Filtering by Label

The following screenshot demonstrates the Label tab within the ACA Filter dialog box. A description is
following the image.

ACA Filter

Open Save Clear Add Remove
¢ All Events

Source Ty;|::> Label Detail

Text contains: @&

CINOT

Regular Expression Syntax e

o R

The Label tab is used for specifying criteria for text that appears in the Label field of the event log. When
you enter a criterion in the Label field, it will automatically be added to the set of criteria in the panel above it.

= Text Contains — A toggle to activate the Label criteria.

=  NOT - A checkbox which when checked will filter for records that do not meet the criteria in the field
beneath it.

= Text Field — A text field to enter a string that will be matched (or not matched). NOTE: This text field
is case sensitive.

= Regular Expression Syntax — A check box to specify whether the text in the Text Field will be treated
as plain text or a regular expression. Regular expression syntax is a commonly used set of operators
for filtering the text. You can find detailed examples on the web including Wikipedia. If Regular
Expression checkbox is checked, you can enter in any regular expression into the text field for a
string match.

The following example filters for an event with “Precharge” in its label (result on the left):

BE| ACA Filter

Open Close Export Options Fitter Find | Open Save Clear Add Remove

[sample] Events: 12 (24) s Where Label CONTAINS "Precharge"”

0 DPFPRE 13 Precharge/Sync Count: 32 .
1 DPPRE 13 Precharge/Sync Count: 32 Source Type Label Detail
2 DPPRE 11 Precharge/Synec Count: 32 Text contains: &
3 DPPRE 11 Precharge/Sync Count: 32
4 DPPRE 13  Precharge/Sync Count: 32 INOT
5 DPPRE 13 Precharge/Sync Count: 32 <::|
& DPPRE 11 Precharge/Sync Count: 32 Precharge
7 DPPRE 11 Precharge/Sync Count: 32 Regular Expression Syntax =
8 DPPRE 13 Precharge/Sync Count: 32
9 DEPRE 13 Precharge/Sync Count: 32
10 DPPRE 11 Precharge/Sync Count: 32 =
11 DPPRE 11 Precharge/Sync Count: 32 | OK | I
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Filtering by Detail

The following screenshot demonstrates the Detail tab within the ACA Filter dialog box. A description is

following the image.

ACA Filter
Open Save Clear Add Remove

Source Type

=

Text contains: o

Lo |

Detail

The Detail tab is used for specifying criteria for text that appears in the Details field of the event log. When
you enter a criterion in the Detalil field, it will automatically be added to the set of criteria in the panel above

Iit.

The fields and functionality in this panel are the same as the Label tab (see above).

The following example filters for events that do NOT contain the word “LANE” (the field is case-sensitive).
The results are on the left-hand side within the ACA Data Viewer Trace Panel.

Note that the Event counter above the Trace Panel shows how many events are within the filter, followed by
the total number of events in the unfiltered trace in parentheses.

Open Close Export Options Filter

[sample] Events: 18 (24) -
m' Precharye/Sync Count: 32

Find

1 DMAT 13 > R:200 SINK_COUNT L=8

2 DPPRE 13 Precharge/Sync Count: 32
3 DPERE 11 Precharge/Sync Count: 32
4 pRaT 11 || > R:200 SINK_COUNT L=8

5 DEERE 11 Precharge/Sync Count: 32
6 DPPRE 13 Precharge/Sync Count: 32
7 pHaT 13 || > R:200 SINK_COUNT L=8

a DPPRE 13 Precharge/Sync Count: 32
9 DFPRE 11 Precharge/Sync Count: 32
10 pNaT 11 [|> R:200 SINK_COUNT L=8
11 DPFRE 11 Precharge/Sync Count: 32
12 DPPFRE 13 Precharge/Sync Count: 32
13 pHAT 13 [|> R:200 SINK_COUNT L=8
14 DPFRE 13 Precharge/Sync Count: 32
15 DPPRE 11 Precharge/Sync Count: 32
16 DNAT 11 [|> R:200 SINK_COUNT L=8
17 DFPPERE 11 Precharge/Sync Count: 32
Page 174

|= Where Details !CONTAINS

ACA Filter

Open Save Clear Add Remove
RmNE'l’

Label

S

Source Detail

Type

Text contains: @&

anor <]

Regular Expression Syntax o

o« EXER
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Using the ACA Find Feature

The ACA Find dialog box is accessible using the Find button. The ACA Find function enables you to quickly

locate different types of events.

The ACA Filter feature is only available within the ACA Data Viewer. If you wish to use the Filter feature on
ACA traces that you have captured using the ACA Remote Control (remote PC) or Aux Channel Analyzer
(embedded GUI), you have to save the ACA data and reload it through the ACA Data Viewer utility.

See 7.2 Monitoring Auxiliary Channels with ACA Utility for instructions on saving an ACA Data set.

A screenshot of the ACA Find dialog box is below. Note that the Find dialog box is similar in appearance to

the Filter dialog box.
Finding Specific Data

You access the ACA Find function using the Find button on the control menu at the top of the ACA Data

Viewer window.

Open Close Export  Options |:> Find

& [sample| Events: 24

The ACA Find dialog box appears, as shown below.

ACA Find

Open Save Clear Add Remove
e All Events

Source Type Label Detail
CINOT
Other [10therDDC  [JHDCP
HON CEDID O CEC
eARC
L 1scbe [112C-SDA-FE
DP [112C-SDA-RE (] 12C-SCL-FE
USBC-PD [ 12CcSCL-RE  (JHDMI-HPD
UsB4-DP
CSCDC_UP  CJIDCC

PREVIOUS NEXT

[owose ]
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There are four tabs within the Find dialog box, as well as a control toolbar at the top. Each tab will be
covered in detail within this subsection, along with examples.

Note that criteria may be selected and combined amongst all four finding options if so desired.

The following table gives an overview of the Control Menu at the top of the dialog box:

ACA Filter — Control Menu

criterion of an existing find
configuration.

ACA Find
Open Save Clear Add Remove
Button Function Description
Open Opens a stored user-created | You can store commonly used find configurations
Find configuration. using the Save function and recall them for quick
Save Saves the current user- access using the Open button.
created Find configuration.
Clear Clear the existing Find You can build up complex find configurations by
criteria. combining multiple find criteria. When you add multiple
Add Sets the currently defined configurations, they behave as a logical OR function
Eind criteria defined in either whereby if either of the criteria is True, the search will
the Source, Type, Label or find an entry.
Details sub-panels and adds | You enter criteria through the embedded touch screen
another row for a new find with a pop-up keypad in the ACA real time utility or
criterion. simply by typing on the external ATP GUI Manager
interface.
Remove Removes a highlighted find

When you are assembling find configurations you can
clear individual configurations by highlighting them in
the panel provided and then use the Clear button. You
can add through the Add button. You can remove an
individual configuration using the Remove button.

Example screen shots are shown below.

The bottom of the dialog box features a PREVIOUS and NEXT button. These will take you to the next or
previous match of the find criteria within the Trace Panel. Use these to navigate the events that were found
matching the desired criteria.

m DP-HPD DP-PREAMBLE
LSRG-ED DP-SB DP-MST
USB4-DP
DP-HDCP-MS WAKE
| PREVIOUS |
(ctose |
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Find by Source

The following screenshot demonstrates the Source tab within the ACA Find dialog box. A description is
following the image.

ACA Find

Open Save Clear Add Remove

Source 2 Label Detail

DP-T10
DP-R12
DPPM-R14
DPUSBC-T11

DPUSBC-R13

PREVIOUS NEXT
(oiose ]

The Source tab features checkboxes to select the port on a particular module that you want to find. Please
note that you can collect data in the ACA Trace window from multiple ports.

When you select multiple Source ports they behave as a logical OR function.

When you initiate a search, by clicking on the Next or Previous button, the Find function will locate a record
matching the criteria. If only the Source (port) is specified, the next or previous record from or to that source
will be highlighted.

Find by Type

The following screenshot demonstrates the Type tab within the ACA Find dialog box. The Type tab consists
of check boxes enabling you to specify which data types you wish to find. When you select multiple data
Types they behave as a logical OR function.

ACA Find

Open Save Clear Add Remove

Source Type Detail
NOT
Other DP-Native DP-12C
HOMI DP-EDID DP-HDCP
eARC
MHL DP-LT DP-DDC/CI
“ DP-HPD DP-PREAMBLE
USBC-PD DP-SB DP-MST
USB4-DP

DP-HDCP-MSG WAKE

NexT
(cuose |
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The following example demonstrates a search for all events of type DP-Native. The result of clicking NEXT
once DP-Native has been checked appears on the left-hand side within the ACA Trace Panel.

Open Close Export Options
& [Aux_Channel_Analysis] Events: 1230

Filter  Find

7 DNAT 13 l < ACK 41 00 77 77 05 03 00 00

a8 DPPRE 11 Precharge/Sync Count: 32
[s DNAT 11 || > R:200 SINK _COUNT L=8
|10 DPFPRE 13 Precharge/Sync Count: 32

11 DNAT 13 || > R:200 SINK_COUNT L=8

12 DPPRE 11 Precharge/Sync Count: 32

13 D 11 I < ACK 41 00 77 77 05 03 00 00
14 13 Precharge/Sync Count: 32
(15Tl T35 < Ack 41 00 77 77 05 03 00 00 |
16 13 ** Invalid

17 ERR 13 Sync Error: PREAMBLE O0x205FD4F3
|18 PDCTL 11 | ** Invalid

19 ERR 11 Sync Error: PREAMBLE Ox205FD714
20 PDCTL 11 [ ** Invalid

121 ERR 11 | Sync Error: PREAMBLE 0x206021AD
22 PDCTL 11 ** Tnvalid

123 ERR 11 Sync Error: PREAMBLE 0x20602398
24 PDCTL 11 ** Tnvalid

|25 DNAT 11 > R:200 SINK_COUNT L=2

|26 DPPRE 11 Precharge/Sync Count: 32

127 DPHP 11 HPD Rising Edge

123 DPHP 11 I HED Falling Edge

3

ACA Find

Open Save Clear Add Remove
[o Where Type=(DP-Native)

Source Type Label Detail
CINOT <::|
Other DP-Native O DP-2C
HDMI
) DP-EDID ) DP-HDCP
eARC
MHL C1DPLT ) DP-DDC/CI
“ [ DP-HPD ) DP-PREAMBLE
USBC-PD  ppse 71 DP-MST
USB4-DP
[1DP-HDCP-MSG ] WAKE

Found Event #16

Cotose | &

Clicking NEXT again would take the Trace Panel to the next DNAT data type on line 25.

Finding by Label

The following screenshot demonstrates the Label tab within the ACA Find dialog box. A description is

following the image.

ACA Find

Open Save Clear Add Remove

1:> Label

Source Detail

Text contains:

(owose
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The Label tab is used for specifying criteria for text that appears in the Label field of the event log. When
you enter a criterion in the Label field, it will automatically be added to the set of criteria in the panel above it.

= Text Contains — A toggle to activate the Label criteria.

=  NOT - A checkbox which when checked will find records that do not meet the criteria in the field
beneath it.

= Text Field — A text field to enter a string that will be matched (or not matched). NOTE: This text field
is case sensitive.

» Regular Expression Syntax — A check box to specify whether the text in the Text Field will be treated
as plain text or a regular expression. Regular expression syntax is a commonly used set of operators
for finding the text. You can find detailed examples on the web including Wikipedia. If Regular
Expression checkbox is checked, you can enter in any regular expression into the text field for a
string match.

The following example retains the previous criterion (type DP-Native), but searches for a label with text
containing “ACK.” Note the top right panel which lists all criteria for the search.

ACA Find
Open Close Export Options Fitter ~ Find Open Save Clear Add Remove
& [Aux_Channel_Analysis] Events: 1230 o Where Type=(DP-Native) AND Label CONTAINS "ACK"
22 PDCTL 11 ** Tnvalid
23 ERR 11 Sync Error: PREAMBLE 0x20602398 E’ Source Type Label Detail
24 PDCTL 11 ** Tnvalid
25 DNAT 11 [ > R:200 SINK COUNT L=2 Text contains: @&
26 DPPRE 11 Precharge/Sync Count: 32 »
27 ppEP 11 || HPD Rising Edge LNOT
28 DPHF 11 [ HPD Falling Edge ACK <::|
29 DNAT 11 < ACK
30 DFFRE 11 Precharge/Sync Count: 32 Regular Expresgion Syn‘tax o
31 DNAT 11 I> W:201 DEVICE_SERVICE_IRQ VE.
DPFFRE Precharge/Sync Count: 32
-IEEEII
DPPRE Pr arge/Sync Count: 32
35 pnat 11 | 0 DOWN_REP(16) L=4
36 DPPRE 11 Pr| |arge/Sync Count: 32
37 DPHP 14 HE ising Edge
38 DFHP 14 HFD Falling Edge
39 DFHP 14 HFD Rising Edge
40 DPHP 14 HFD Falling Edge FUUnd Event #34
41 ERR 13 ERR(1:82000000) Trying to rec...
A nonnoo 11 I 'l'!--u-..-(.l-.-.-.nn,-. ,I‘I'_'.v.-.‘-.I f"..-::f-l— - g'}') NExT
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Finding by Detail
The following screenshot demonstrates the Detail tab within the ACA Find dialog box. A description is
following the image.

ACA Find

Open Save Clear Add Remove

Source Type Detail

Text contains: oF

{ Previous 1 NEXT |
Coiose |

The Detail tab is used for specifying criteria for text that appears in the Details field of the event log. When
you enter a criterion in the Detall field, it will automatically be added to the set of criteria in the panel above
it.

The fields and functionality in this panel are the same as the Label tab (see above).

The following example retains the previous two criteria (DP-Native data type and “ACK” in the label), but
searches for events that contain the text “DPCD” (the field is case-sensitive).

The ACA Find dialog box is below and the result of the search in the ACA Data Viewer window follows.
Note the top right panel which lists all the criteria for the search.
ACA Find

Open Save Clear Add Remove
» Where Type=(DP-Native) AND Label CONTAINS "ACK" AND Details CONTAINS "DECD"

Source Type Label Detail

Text contains: @&

NOT
| DECT

Regular Expression Syntax oF

previous | vexr |
(oiose |
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ACA Data Viewer

Open Close
42 DPPRE
43 DNAT
44 DPERE
45 DNAT
46 DPPRE
47 DNAT
48 DPPRE
49 DNAT
50 DPPRE
51 DNAT
52 DPPRE

DPFRE
DHNAT
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Export Options Filter  Find
@ [Aux_Channel_Analysis] Events: 1230

11
11
11
11
11
11
11
11
11
11
11

11
11
11
11
11
11

Precharge/Sync Count: 32

I > R:E TRAINING AUX RD INTERVA...

Precharge/Sync Count: 32

| < ack 81
Precharge/Sync Count: 32

| > r:0 DPCD_REV L=1
Precharge/Sync Count: 32

| < ack 14
Precharge/Sync Count: 32

| > r:2200 DP1.3_DPCD_REV L=16
Precharge/Syne Count: 32

< ACK 14 1E C4 81 01 01 03 04...

arge/Sync Count: 32

arge/Sync Count: 32
arge/Syne Count: 32

Precnarge/Sync Count: 32
> R:80 DWN STRM PORTX CAP L=4

ERR[3:3000312E]_Tr§ring to rec...
ERR(3:205A4510) Trying to rec...

Precharge/Sync Count: 32
| < ack 08 08 90 00 OE 00

10 DPRX FEATURE ENUMERA. ..

B
B

Ver. Al
- O ped
o
Start Time: +01:22:51.9%05287 ~
Type: Native
Direction: Reply
Command: ACK
Reply to Read Request.
02200: DP1.3_D
Bit Name Value Description
3-0 Minor Revision 4
7-4 Major Revision il
02201: MAX LINK RATE
Bit Name Value Description
7-0 MAX LINK RATE 1Eh 8.1 Gbps/lane
02202: MAX LANE COUNT
Bit Name Value Description
4-0 MAX_LANE COUNT 4 4 lanes
5 POST_LT ADJ_REQ SUP N(0)
6 TPS3_SUPPORTED Y(1)
7 ENHANCED FRAME CAP ¥ (1) N

< » 53: < ACK 14 1E C4 81 01 01 03 04 00 20 04 08 00 00
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6.5 Importing, Exporting, and Transferring ACA Data

This subsection will describe the following processes in detail:

= Export of an ACA Data file to a file folder or USB storage
= Import of an ACA Data file from a local file folder or USB storage
= Transfer of an ACA Data set from an M42d instrument to a remote host PC or vice versa.

All of these features are accessible through the Navigator interface either on the instrument itself or through
the remote ATP Manager.

Exporting an ACA Data File

To export an ACA data file, navigate to its folder in the ATP Manager Navigator interface by clicking ACA
and expanding the folder(s) that it is contained in. An example below shows ACA data files stored in the
User folder on a PC running the remote ATP Manager

7% ATP Manager

= Mavigator

Captures Refresh Name Date / Time

: Browse ¥ = ACA Data
Compliance v & User
Delete > sample 2021/06/22 15:32:50

ACA - e Aux_Channel Analysis  2021/06/22 15:57:20

w = ACA Filter
S r]zles @ Rename
& User
Transfer

Formats

Images

Open
N ENEE Export

Import 780
ACA Trace

Other
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Click on an ACA data file, and export by selecting the Export button on the left sidebar, or right-clicking and
selecting Export. Both shown below.

% ATP Manager

= Mavigator -
Captures Refresh Mame Date / Time
Browse w = ACA Data
Compliance ~ & User
Delete sample 2021/06/22 15:32:50
Information * 14 Aux_Channel_Analysis  2021/06/22 15:57:20
~ = ACA Filter |
I el Rename i mport
Export...
Transfer I::>
Formats Open
Organize -
| L Information
mage Open
Delete
GEENEE Export
Rename
Other Import 780 Browse
ACA Trace

When you select Export, a File Explorer window will show up enabling you to save the capture as a zip file
in a directory and name of your choosing. Refer to the screen example below.

Note: If you are on the M42d instrument itself, the file explorer window will be Linux-based.

7% Export... b4
1 ¥ » ThisPC » Downloads v U Search Diownloads
Organize ~ Mew folder s 7]
L] Mame
# Quick access
B Desktop o Mo items match your search
¥ Downloads ]
* Documents o+
= Pictures +
v £ >
File pame: | Aux_Channel_Analysis w
Sawve as type: |"zip e

# Hide Folders Cancel
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Choose a desired directory and filename, and click Save. This capture file will then be accessible in a file
explorer as a compressed zip file, as shown below.

o = | Desktop — U X
Home Share View ’ o
4 B > This PC > Desktop v D & Search D...
~ Name Type Size
3t Quick access
B Desktop i, Aux_Channel Analysis1 ~ Compressed (zipped) Folder 15 KB
& Downloads

e

g Documents

LU G N

= Pictures

. >
imrnartNc11
1 item =
Importing a Capture File

Similarly, to import a file, in the Navigator either right click on the desired target folder, or select the folder
and click the Import button at the bottom left of the window. The example below demonstrates importing an
ACA Data file into the User folder.

% ATP Manager

= Navigator =0
Captures Refresh MName Date / Time
Browse v & ACA Data
Compliance & v & User
Delete sample Import
ALA Information Aux_Channel Ar  New Folder L
= &= ACA Filter )
EDID/DPCD BatshEln= Information
Transfer Browse

Formats

Organize

Images

vpen

Instruments [ESEAsISIa

Other Import 780
ACA Trace
Help -
mport <:

Exit
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A File Explorer window will appear enabling you to navigate to the directory where you have stored your

zipped capture file. This can be a local file on the PC/Instrument itself or a USB storage drive. Select the file
and click Open as shown below.

% Select the file(s) to import..,

*
I W > This PC » Desktop v D
Organize ~ New folder E | | a
Lo Mame ite i
# Quick access
B Desktop I Aux_Channel_Analysis1
¥ Downloads
® Documents
&= Pictures
v £ >
File pame: ~ | Al w

A dialog box will appear, instructing you to choose a destination name. The contents of the zipped folder will

be unzipped to a new folder with this name. This is the same as naming an ACA Trace file when saving in
the ACA Remote Control (PC) or Aux Channel Analyzer Utility (M42d)

Choose the default, or type in a destination name for the ACA Data, then click OK.

Import to...
Destination Name

Import: ACA Data

to:
(select a destination name

: ACA_Import_Example

Aux_Channel_Analysis

sample

Coc | e

The ACA Data file folder will now appear in the folder that you imported into.
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Transferring and ACA Data File Between Instrument and Remote PC.

You can view ACA traces using the ACA viewer off-line on your PC with the ACA Data Viewer utility. In
order to view the ACA files on your PC with the ATP GUI Manager application you will first have to transfer
them to the PC using the Data Transfer utility.

The ability to save ACA traces enables you to disseminate them to other subject matter experts for analysis
or to Teledyne customer support. You can view the ACA traces without a M41d test instrument once you
have transferred the files to your PC.

Note: Transferring files must be done on a host PC that is connected remotely to an M42d instrument.

Transferring ACA Data Files

To Transfer a file, use the Navigator interface to select the folder on the remote PC that you wish to transfer
to/from. Click the Transfer button on the left sidebar. An example below shows a Transfer with the User
folder selected.

9 ATP Manager

= Navigator -
Captures Refresh Name Date / Time
i v = ACA Data
Compliance v & User
Delete J sample 2021/06/22 15:32:50
ACA Information I Aux_Channel_Analysis  2021/06/22 15:59:13
= ACA Filter
EDID/DPCD HaChEINE
Transfer
Formats
Organize
Images Open
Instruments J=qslelg
Other Import 780
ACA Trace
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The Data Transfer: ACA Data dialog box will appear, as shown below.

J Data Transfer: ACA Data

Local Files

v & User
J Aux_Channel_Analysis
J sample

Rename Delete

X
Instrument Files
v & User
J ACA Trace

Copy J SampleACAdata1
Move

Copy

Move

Rename Delete

(oiosc |

To transfer a capture file from the PC to the Instrument, select the file in the left-hand column labeled Local
Files. Next, click on a target folder in the righthand column labeled Instrument Files. At this point you may
either Copy the file to the instrument or Move it—which removes the file from the local storage on the PC.

The example below shows copying the file Aux_Channel_Analysis from the PC onto the Instrument’s User

folder.

) Data Transfer: ACA Data

Local Files

v [ User
| Aux_Channel_Analysis
| sample

Copy #»
Move ¥

Copy

Move

Rename Delete
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X

Instryment Files

v [ User <
1 ACA Trace

1 SampleACAdatal
) sample

Rename Delete

osc |
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The result is the Aux_Channel_Analysis file now appearing in the Instrument Files column as well, as
shown below.

Note: If the Move>> transfer option is utilized, the file will not appear in both directories, only the target
folder on the instrument, as mentioned earlier, and shown in the next example.

| Data Transfer: ACA Data X
Local Files Instrument Files
w [ User v [ User
J Aux_Channel_Analysis | ACA Trace
) sample Copy J SampleACAdata1
Mo I sample
| Aux_Channel_Analysis
Copy
Move
Rename Delete Rename Delete

(oiose |

To transfer a file from the Instrument to the Local Host, select a file from the Instrument Files column, and
a target folder from the Local Files column, and click Copy or Move to transfer. The following example
shows the file SampleACAdatal being moved from the Instrument to the PC’s user folder.

| Data Transfer: ACA Data X
Local Files Instrument Files
~ [ User v (& User
) Aux_Channel_Analysis J ACA Trace
| sample CJ : ) | SampleACAdata
Move J sample |
| Aux_Channel_Analysis
< Copy
< Move
Rename Delete Rename Delete

(oLosc ]
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The result is shown below. Notice the file is no longer contained within the User folder of the Instrument

Files.

| Data Transfer: ACA Data

Local Files

v & User
J Aux_Channel_Analysis
| sample

| SampleACAdata1 <::|

Rename Delete

Copy »
Move »

Copy

Move

[] Instrument Files

v & User
J ACA Trace
| sample
1 Aux_Channel_Analysis

Rename Delete

oLose |

Note: If a file in the target folder already has the same name as the file you are attempting to transfer, the
Copy and Move buttons will not be enabled.
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7 Passive Monitoring

Passive Monitoring, or Passive Probing, is a licensed feature of the M42d. The M42d allows the user to
place the instrument between a DP1.4/2.0 source and a DP1.4/2.0 Sink and monitor the video information
passing through the unit using the Protocol Analyzer as well as performing regular and ACA captures. Note
that HDCP video content cannot be displayed or captured.

Passive Monitoring enables the user to perform the following functionality:

= Use the Basic Analyzer dashboard to view all the video data passing through in real time
= Use the ACA to perform capture of Aux Channel data

= Perform regular data capture of the data passing through using the Capture Control Protocol
Analyzer.

7.1 Connecting a DisplayPort Source and Sink Device Under Test

This procedure describes how to connect a source and a sink device to the M42d for Passive Monitoring.
Connections can be made to the M42d via native high quality 8K DP cables (one meter or less) or the USB-
C cables provided.

The following procedure will provide for a stable connection. Use the diagram below as a guideline. Note
that this diagram shows connections only to the USB-C ports. Alternatively, you can use the DisplayPort
connectors up to 10G lane rates. But you must use the same type ports (DP or USB-C) on each side.

DisplayPort 2.0 Sink
Device Under Test

External Display
for ATP Manager

DisplayPort 2.0
Source Device
Under Test

USB-C
cable

Keyboard & Mouse
for Controlling
ATP Manager
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Note: During passive monitoring of HDCP protected content, only the external source and sink devices
participate in the encryption. The Passive-mode Analyzer does not have access to the encryption key and
therefore cannot display the transported video.

To connect your source and sink DUT to the M42d:

1. Open the “Real Time” Receiver (Basic Analyzer) window of the embedded ATP (running on the
externally connected display connected to the HDMI admin port in back).

2. Click on the Passive Monitoring button and ensure it is Off.
Note: You cannot do this step from the External ATP Manager running on a PC.

Port: DisplayPort/USBC 2.0 Protocol Analyzer RX DP: Licensed USB-C: Licensed Home
Monitor: HDCP 1.4 LTTPR Emulation: Off Passive Monitor: Off (Auto)

Back

MEASURED USB-C Lanes: 4 Bandwidth: 13.50 Active: 720 x 400 V-Total: 449 VRate: 70.1 fps
METADATA Res: 720 x 400 Total: 900 x 449 Sync: 108-, 2+ Start: 162, 37 RGB sRGB, VESA 8 bpc Progressive —
METADATA Sync- : Y Stereo-3D: N Mute: N Vfreq: 28.32 MHz Afreq: 48000 Hz Stop
METADATA Pixel Clock: 28.322 MHz DwnSp: off HDCP-Enc: off

Color

Scale

PPS
VsSC
ACA

Set EDID
Set DPCD

Tools

Passive
~ Monitor

DP Only

USB-C Only

3. Connect your source to the M42d Rx port of your choice (either USB-C or DisplayPort) with the
appropriate cable to your source device.

Configure your source device to output a DisplayPort video stream.

In the case of USB-C cable connections, make sure that the cable connections are correct. The port
status LED should be Green and you should see the video on the external display connected to the
M42d HDMI admin port. Flip the USB-C cable at the M42d if the status LED is Red.

6. Connect a cable to the M42d Tx port with the appropriate cable (DisplayPort or USB-C that you used to
connect from your source device) to the display device.

Configure the M42d to generate a DisplayPort signal.

8. In the case of USB-C cable connections, verify that the cable connections are correct. The port status
LED should be Green and you should see the generated video on your Sink display device. Flip the
USB-C cable at the M42d if the status LED is Red.

9. Once you have verified that the status LED’s on the ports are Green (Note this LED does not indicate
the orientation during Passive Probing)
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Enable Passive Probing

You can now enable Passive Probing by turning On Passive Monitoring through the Basic Analyzer window
as shown below.

Port: DisplayPort/USBC 2.0 Protocol Analyzer RX DP: Licensed USB-C: Licensed

Monitor: HDCP 1.4 LTTPR Emulation: Off Passive Monitor: On (Auto)

MEASURED WUSB-C Lanes: 8 Bandwidth: 13.50 Active: X V-Total: VRate: 70.1 fps
METADATA Res: B Total: @ x Sync: @+, 8+ Start: 8, @ RGB (legacy mode), 6 bpc Progressive
METADATA Sync-Clk: N Stereo-3D: N Mute: N Mvid: @ Nvid: @ Maud: @ Naud: 8

METADATA Pixel Clock: 0.000 MHz DwnSp: off HDCP-Enc: off

Set EDID
Set DPCD

Passive
" Monitor

Important Note: In the passive-probing mode, you may need to generate a hot plug by physically
disconnecting/connecting only the cable between Source and the M42d Rx port.

The cable between M42d Tx port and Sink must remain connected.
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7.2 Passively Viewing Video Data in Real Time

The Basic Analyzer provides real time view of the monitored source video and metadata including status of
mainstream attributes, secondary data attributes, link training, Multi-Stream Transport, and HDCP.

Passive Monitoring using the Rx Analyzer real-time viewer is similar to the procedures outlined in Chapter 4
Source Verification with Basic (Real-time) Analyzer. Refer to that chapter if necessary for more in-depth
coverage of this process.

Accessing Basic Analyzer Features

From the Home screen of the M42d ATP Manager, select the DisplayPort/USBC 2.0 Protocol Analyzer
Rx app, as shown below.

guantumdata

Control Compliance Editors Other
N 11 e A
— 7 o
Generator DisplayPort/USBC 2.0 Aux. Channel Capture Control
Protocol Analyzer Analyzer
RX
' Navigator | STATIC: 10.30.196.38 ATP Version: 6.26.24-Alpha 64 bit Switch to VPS GUI @

The Analyzer panel appears showing the passed-through video image. The M42d’s Basic Analyzer provides
periodic video frame captures of the source video, enabling you to view frames of video. This feature
provides a basic confidence test to verify that the passed-through video is essentially correct.

t: DisplayPort/USBC 2.0 Protocol Analyzer RX Licensed
HOCP 1.4 off v | t On (Auto)
oP 4 t 10.00 1 t 1125 F 30.0 fps
2200 1125 44+, S5+ t: 192, 41 na, CEA B8 bpc Progressive
X N 74,25 MHz 48000 Hz

off
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Basic Analyzer Dashboard

This subsection describes the dashboard components on the top of the Basic Analyzer panel. Refer to the
table below for a description of these components.

Basic Analyzer — Dashboard Iltems

Example dashboard of DisplayPort 2.0 Protocol Analyzer Rx in Passive Monitoring mode.

DisplayPort/USBC 2.0 Protocol Analyzer RX DP: Licensed U C: Licensed
itor: HDCP 1.4 LTTPR Em i : OFf Passi or: On (Auto)
: V-Total: 1449 VRa

: 10.00 : 70.1 fps

900 x 449 c: 108-, 2+ “t: 162, 37 RGB sRGB, VESA 8 bpc Progressive
: 28.32 MHz A q: 48000 Hz
: off

: DisplayPort/USBC 2.0 Protocol Analyzer RX
: Unencrypted LTTPR Emul
] 1125 V 2: 30.0 fps
192, 41 na, CEA 8 bpc Progressive
810000 Maud: 512 Naud: 16875

Note: The Source and Sink devices must both be connected to the same type of port (USB-C or DP) for Passive
Monitoring to work.

The following items are on the Real Time dashboard:

Top Row Items — Module and Port:
] Port Port: DisplayPort/USBC 2.0 Protocol Analyzer RX | The Port area shows the current Rx port that
is being displayed on the Basic Analyzer. Currently the only analyzer port is the Video Generator port.

Second Row Items:
=  Monitor RERESCISELDISSETEN - Indicates the HDCP encryption of the monitor.
Note: If unencrypted, this will be the indicator: Monitor: Unencrypted
* LTTPR Emulation HEESSuEs = - Indicates whether LTTPR emulation is active
* Passive Monitor EEEEESENRERFSOISRUIINETISIN — Indicates that passive monitoring is enabled.

Third Row Items:

* Measured B
currently connected.

» Lanes B= - The number of lanes used during link training.

= Bandwidth C - - The link rate (per lane).

= Active (V|deo resolutlon) - This is the measured video resolution.

Ll or REEENINSRUE - Indicates whether USB-C or DP (DisplayPort) is

- This is the measured total vertical video lines per frame.
- This is the measured vertical frame rate

= VRate

Fourth Row Items:

= Res - The active video resolution in horizontal pixels and vertical lines determined
from the main stream attributes.

= Total - The total video in horizontal pixels and vertical lines determined from the
main stream attributes.
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Basic Analyzer — Dashboard Items

= Sync - Horizontal sync pulse width (in pixels) and polarity, followed by vertical sync
pulse width (in lines) and polarity. (e.g. Hsync 88 pixels, positive; Vsync 10 lines, positive)

= Start BE - The starting pixel and line in the active video determined from the main stream
attributes.

= Colorimetry and bit depth - The colorimetry and bit depth determined from
the main stream attributes.

= Scan - The scan type used, progressive (e.g. Prog) or interlaced (Inter) determined from
the main stream attributes.

Fifth Row Items:
*  Sync-Clk B

- Indicates if the Link Clock and Main Video Stream clock are asynchronous or

synchronous. A value of N means async; a value of Y means synchronous. This value is determined by the
main stream attributes.

»  Mute BEEREEE
= Vfreq
= Afreq

Sixth Row Items:

=  Pixel Clock RESSERSEIESNEEEREEERLLES - How often pixels occur (frame rate x pixels per frame)
= DwnSp S - DownSpread indicates whether Spread Spectrum Clocking (SSC) is enabled
= HDCP-Enc : — Indicates if HDCP encryption is currently active

For a more in-depth look at the Rx Analyzer, see section Chapter 4 Source Verification with Basic (Real-
time) Analyzer. Real-time analysis with the Basic Analyzer is functionally similar to these procedures while
in Passive mode.
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7.3 Passively Monitoring ACA Transactions

The Auxiliary Channel Analyzer (ACA) utilities enable you to view the DDC and aux channel traffic for
passively monitored DisplayPort streams in real time. For DisplayPort, you can view the HDCP
authentication transactions, EDID exchanges, Link Training transactions, side band messages, Multi-Stream
Transport negotiations, etc. in real time with the ACA utility.

In Passive Monitor mode, you can view the transactions between the connected DP source device and a
connected DP display device.

Passively Monitoring the Auxiliary Channel Transactions
To passively monitor the Aux Channel transactions:

1. Access the Aux Channel Analyzer, as demonstrated below.

Control Compliance itors Other
il F_A
= 7 o
Generator DisplayPort/USBC 2.0 Aux. Channel Capture Control
Protocol Analyzer Analyzer
RX

2. Specify which DP events you wish to passively monitor using the EVENTS button in the control menu,
as shown below.

DISCONNECT| = B/l PALJ::> Events = Options

The ACA Event Selection dialog box will appear, as shown below.

ACA Event Selection

All Events Mo Events Unselect All Events on Port

DisplayPort/USBC 2.0 Generator TX
v All Events

CLOSE I
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3. Select the ports and events you wish to monitor. Refer to the table below for options.

Note: In Passive Monitoring, you will only want to monitor transactions on the DP 2.0/USB-C Tx Out and Rx
In (bottom two ports listed), not the Generator or PA Rx (top two ports listed).

All Events

Select all events on all ports

Mo Events

Deselect all events on all ports

Unselect All Events on Port

Deselect all events only on the selected port

DP-T10:

DP/USBC 2.0 Generat

Select events on the M42d’s Generator simulated Tx port
(not used in Passive Monitoring)

Select events on the M42d’s Protocol Analyzer simulated
Rx port (not used in Passive Monitoring)

Select events on the connected DP or USB-C Tx port

Select events on the connected DP or USB-C Rx port

4. Specify which DP events you wish to passively monitor. You can select All Events of any set of
individual events. In the following example, the user has selected All Events (on all ports), which is the

default selection.

Important Note: You can filter and search through the ACA traces after the data collection has
completed, as well. Procedures for searching and sorting are provided in 6.4 ACA Data Viewer.

In this example, the user has selected to passively monitor only DP events on the DP/USB-C Tx Out

port.

ACA Event Selection
Al

:nts  No Events

T10: DP/USBC 2.0 Generator TX

J)R12: DP/USBC
DP —T11l: DP =2

DPUSBC-R13: DP 2

Unselect All Events on Port

~0
2.0 USB—( UT

~0 USB-C PD

DisplayPort 2.0 USB-C TX OUT
All Ewvents

DP
Hot-Plug
Preamble Cc
PHY Wake
Native
I2C
Side-Band Message
MST Tran >ti1c
HDCP 2.3 Me

unt

0 SOP
0O Sop'
0O Sop"

(ow05¢]
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5.

pisconnecT| | SR | PAUSE - Options  Scroll-lock

Select the Start button on the ACA Control Menu at the top to initiate passive monitoring of the passed-
through Aux Chan transactions.

Take the necessary action—such as a hot plug—to initiate EDID, HDCP or Link Training transactions
between the connected source and sink devices. You will see the passed-through Aux Chan
transactions in the ACA panel as shown below.

An example showing passively monitored data is shown below. You can stop or pause the collection at
any time using the buttons on the ACA Control Menu.

Save =

~ Total Events: 120

11 DNAT 13 +01:35:30.789379 [|> R:200 SINK COUNT L=8 3 Start Time: +01:35:31.837596
12 DPPRE 11 +01:35:30.789453 Precharge/Sync Count: 32 Type: Native
13 DNAT 11 +01:35:30.789453 | < ACK 41 00 77 77 05 03... DELEEEELEL S KLY
14 DPPRE 13 +01:35:30.789453  Precharge/Sync Count: 32 Somnand: JACK
15  DNAT 13 +01:35:30.789453 || < ACK 41 00 77 77 05 03... | RePLY to Read Request.
16 DPPRE 11 +01:35:31.837521 Precharge/Sync Count: 32 00200: SINK COUNT
17 DNAT 11 +01:35:31.837521 || > R:200 SINK COUNT L~8 Te e Value Description
18 DPPRE 13 +01:35:31.837522 Precharge/Sync Count: 32 | o e e -
19 DNAT 13 +01:35:31.837522 || > R:200 SINK_COUNT L=8 SINK_COUNT 1 Bits 7 + 5:0
20 DPPRE 13 +01:35:31.837595 Precharge/Sync Count: 32 6 CP _READY ¥ (1)
21 DNAT 13 +01:35:31.837595 [ < ack 41 00 77 77 05 03... 00201: DEVICE SERVICE IR0 VECTOR
22 DPPRE +01: .837596 Precharge/Sync Count: 32 B::_t Name — — Value Description
IEIMI ------------------------------------------------------
DPPRE +01: 4.907211 Precharge/Sync Count: 32 0 REMOTE_CONTROL COMMAND PENDING N (0)
25 DNAT 11 +01:35:34.907211 [|> R:200 SINK_COUNT L=8 1  AUTOMATED TEST REQUEST N(0)
26 DPPRE 13 +01:35:34.907211 Precharge/Sync Count: 32 2 CP_IRQ N(0)
27  DNAT 13 +01:35:34.907211 || > R:200 SINK COUNT L=8 S Ll Hi(fe)
— 4 DOWN _REP MSG RDY N(0)
28 DPPRE 11 +01:35:34.907285 Precharge/Sync Count: 32 5 uUp R.EQ MSG RDY N(0)
29 DNAT 11 +01:35:34.907285 [ < ack 41 00 77 77 05 03... 6 SINK SPECTFIC TRQ ¥(0)
30 DPPRE 13 +01:35:34.907285 Precharge/Sync Count: 32 7 0 Reserved
31 DNAT 13 +01:35:34.907285 [ < ack 41 00 77 77 05 03...
32 DPPRE 11 +01:35:35.918054  Precharge/Sync Count: 32 00202: LANEO_1 STATUS: o
33 DNAT 11 +01:35:35.918054 || > R:200 SINK COUNT L=8 Bt Newe Value Description
34 DPPRE 13 +01:35:35.918055 Precharge/Sync Count: 32 0 LANEO CR DONE Y (1)
35 DNAT 13 +01:35:35.918055 I> R:200 SINK COUNT L=8 7] LANEO CHANNEL EQ DONE Y(1)
36 DPPRE 11 +01:35:35,918128 Precharge/Sync Count: 32 2 TANEN SYMROT. T.OCKED Vi1
3 < $ 23: < ACK 41 00 77 77 05 03 00 00
Section 6.3 breaks down the ACA Window in more detail. It is very similar to the ACA Data viewer
utility, which is also be covered.
7. Once you have finished running the trace, click on Save to Instrument. A dialog box appears (below).

Enter a name and then click on OK.

Save As..

Instrument Files

Aux_Channel_Analysis

Rename Delete

Path: /User
Name: Passively_Monitored_ACA

T onvce |
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Please note:

= In order to use the ACA Data Viewer utility (Section 6.4) on your PC to view the traces or the ACA
viewer on the ATP GUI Manager running on the external display with the powerful searching and
filtering features, you must save the file, as shown in the previous step.

= If you are working on the Aux Channel Analyzer viewer but prefer to use ACA Data Viewer on the
external ATP GUI Manager, you will have to transfer the saved file to your PC using the ATP GUI
Manager running on the external display. This is covered in 6.5 Importing, Exporting, and
Transferring ACA Data.

ACA Window and Panel Description

The ACA Window will display the trace details from the data collection executed in the previous section. An
example of a populated ACA window is below. Note the top toolbar remains unchanged from when first
opening the Aux Channel Analyzer.

|DISCONNECT PAUSE Events Options  Scroll-lock Clear Save = L
@ Total Events: 136

11 DNAT 13 +01:35:30.789379 [ > R:200 SINK_COUNT L=8 ] Start Time: +01:35:31.837596

1z DPPRE 11 +01:35:30.789453 Precharge/Sync Count: 32 Type: Native

13 DNAT 11 +01:35:30.789453 [ < AcK 41 00 77 77 05 03 00 00 el =T

14 DPPRE 13 +01:35:30.789453 Precharge/Sync Count: 32 c ERACE

15 DNAT 13 +01:35:30.789453 [ < ACK 41 00 77 77 05 03 00 00  |2J RePl¥ €o Read Reguest.

16 DPPRE 11 +01:35:31.837521 Precharge/Synec Count: 32 00200: SINK COUNT

17 DNAT 11 +01:35:31.837521 || > R:200 SINK COUNT L=8 Bit Name Valus Deseription
18 DPEPRE 13 +01:35:31.837522 Prachargs/Sync Count: 32 = [ o e e el
19 DNAT 13 +01:35:31.837522 || > R:200 SINK COUNT L=8 SINK_COUNT 1 Bits 7 + 5:0
20 DPPRE 13 +01:35:31.837595 Precharge/Sync Count: 32 6 CP_READY (1)
21 DNAT 13 +01:35:31.837595 || < Ack 41 00 77 77 05 03 00 00 TERRn T FoTts e Ty
DPPRE +01:35:31.837596 Precharge/Sync Count: 32 3 - Zeel et
Bit Name Value Description
+01:35:31.837596 | |< ACK 41 00 77 77 05 03 00 00 |
DPPRE 1907211 Precharge/Sync Count: 32 0 REMOTE CONTROL COMMAND PENDING N (0)
25 DNAT 11 +01:35:34.907211 || > R:200 SINK COUNT L=8 1 AUTOMATED_TEST REQUEST N(0)
26 DPPRE 13 +01:35:34.907211 Precharge/Sync Count: 32 2 CP_IRQ N(0)
27  DNAT 13 +01:35:34.307211 || > R:200 SINK COUNT L=8 eI e RDY z:g;
28 DFFRE 11 +01:35:34.907285 Precharge/Sync Count: 32 5 up REQ MSC RDY ¥(0)
29 DNAT 11 +01:35:34.907285 [ < ACK 41 00 77 77 05 03 00 00 6§ SINK SPECIFIC IRQ ¥(0)
30 DPPRE 13 +01:35:34.907285 Precharge/Sync Count: 32 7 - - 0 Reserved

31 DNAT 13 +01:35:34.907285 I< ACK 41 00 77 77 05 03 00 00

32 DPPRE 11 +01:35:35.918054 Precharge/Sync Count: 32 00202; LANEO_1_STATUS: L

33 DNAT 11 +01:35:35.918054 || > R:200 SINK COUNT L-8 e b SO LRI
34 DPFRE 13 +01:35:35.918055 Precharge/Sync Count: 32 0 LANEO_CR_DONE ¥(1)

35  DNAT 13 +01:35:35.918055 || > R:200 SINK COUNT L=8 1 LANEO_CHANNEL_EQ DONE ¥(1)

36 DPPRE 11 +01:35:35.918128 Precharge/Sync Count: 32 2 LANEO_SYMBOL_LOCKED Y(1)

37  DNAT 11 +01:35:35.918128 || < ACK 41 00 77 77 05 03 00 00 3 0 Reserved

38 DPPRE 13 +01:35:35.918128 Precharge/Sync Count: 32 S AL Gl 1 ¥(1)

q < ® 23: < ACK 41 00 77 77 05 03 00 00
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You can access the Options dialog box using the top Control menu. Options menu items are described in
the following table:

Options Dialog Box

Options
Table

DP

= Show Port Name
Show Time-stamp

o Show Time-deltas

SET ZERO TIME

Scroll Lock — Locks the left-hand trace panel to the selected
event. When this is off, the panel will continuously scroll with
the most recent event.

Show Port Name — Enables you to display or not display the
Port name (the Port number is always shown).

Show Time-stamp — Enables you to show or not show the
time stamps for each transaction.

Show Time-deltas — Enables you to show the time stamps
relative to the previous transaction. Only available when
Time-Stamps are shown (see above).

Set Zero Time — Enables you to set a log record to zero.
Subsequent log records are relative to this new zero time
record.

Reset to Zero Time — Resets the initial record in the active
log in the ACA Trace window to zero.

The ACA Trace Panel displays each event in a row with some information. This information is expanded in
the ACA Event Details panel which will be covered next. An example of the ACA Trace Panel is below. The
numbered arrows correspond to the descriptions immediately following the screenshot.

@ Total Events: 112

81 DNAT
DFFRE
DHAT
86
87
88 DFFRE
89 DNAT
20 DFFRE
91 DNAT
92 DFFRE
93 DHAT
94 DFFRE
95 DHAT
96 DFFRE
97 DHAT
a8 DFFRE
99 DHAT
100 DPERE
101 DHAT
102 DPFRE
103 DHAT
104 DPFRE
105 DHAT
106 DPPRE
Page 200

DPUSBC-T11
DPUSBC-R13
DPUSBC-R13
DPUSBC-T11
DPUSBC-T11

DPUSBC-R13
DPUSBC-T11
DPUSBC-T11
DPUSBC-R13
DPUSBC-R13
DPUSBC-T11
DPUSBC-T11
DPUSBC-R13
DPUSBC-R13
DPUSBC-T11
DPUSBC-T11
DPUSBC-R13
DPUSBC-R13
DPUSBC-T11
DPUSBC-T11
DPUSBC-R13

120
:20
120
:20
120

:20.
:20.
:20.
:20.

.369114
.369115
.369115
.369188
.369188

369188
369188
480915
480915
480915
480915
80989

N\ /.- 480989
:20.
:20.
124,
124,
124,
124,
124,
124,
124,
124,
124,
124,
124,

480989
480989
481999
481999
481999
481999
482073
482073
482073
482073
376825
576825
576825

| > R:200 SINK COUNT L=8
Precharge/Sync Count: 32

| > r:200 sINK counT 1=8

Count: 32

77 05 03 00

Count: 32

B

Precharge/Sync
| < acr 41 00 77
Precharge/Sync
I < ACK 41 00 77 77 05 03 00
Precharge/Sync Count: 32
| > r:200 sINKR _counT L=8
Precharge/Sync Count: 32
| > r:200 sINKR couwT L=8
Count: 32
77 05 03 00
Count: 32
0 77 77 05 03 00
&/Sync Count: 32
| > R:200 sINK couwT L=8
Precharge/Sync Count: 32
| > R:200 sSINK couwT L=8
Precharge/Sync
| < ack 41 00 77
Precharge/Sync
I < ACK 41 00 77 77 05 03 00
Precharge/Sync Count: 32
I > R:200 SINK COUNT L=8
Precharge/Sync Count: 32

0o

0o

Precharge/Sync
oo 77
e/Sync

0o

0o

Count: 32
77 05 03 00
Count: 32

0o

oo
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1. Item number — This is a unique sequence number of the transaction.

Type — The type of Aux Chan transaction; either EDID, HDCP DPLT (Link Training), DNAT (DP native Aux
transactions), etc.

3. Port Name and Number — Port Name is an optional viewing field. Port Number will always be displayed.

4. Time stamp (optional viewing field) — Shows the timestamp of each transaction. Can either be absolute time
based (shown) on the M41d system clock or relative time (Time-deltas) referenced from the initial transaction
in the trace.

5. Transaction Description — A brief description of the transaction.

The ACA Event Details Panel will display the details of the selected transaction within the trace panel, as
shown below. This screenshot is of details for a Link Training transaction.

Start Time: +00:00:24.576899 A
Type: Native
Direction: BReply
Command: ACK
Reply to Read Request.

00200: SINEKE COUNT

Bit Name Value Description
SINK_COUNT 1 Bits 7 + 5:0
6 CP_READY Y (1)

00201: DEVICE SERVICE IRQ VECTOR

Bit Name Value Description
0 REMOTE CONTROL_COMMAND PENDING N(0)
1  AUTOMATED TEST REQUEST H(0)
2 CP_IRQ H(0)
3 MCCS_IRQ N(0)
4 DOWN_REP_MSG_RDY N(0)
5 UP _REQ MSG RDY H(0)
6 SINK SPECIFIC IRQ N(0)
7 0 Reserved

00202: LANEO_1_STATUS:

Bit Name Value Description
0 LANEO CR_DONE ¥ (1)
1 LANEO CHANNEL EQ DONE Y (1)
2 LANEO SYMBOL LOCKED Y(l)
3 0 Reserved
4 LANE1_CR_DONE Y (1) v
< 111: < ACK 41 00 77 77 05 03 00 00

The following list describes the information that is provided in the ACA Event Details dialog box.
Note: The information in the Details panel will vary depending on the type of log record that is selected.

=  Start Time — This the start time of the transaction in microseconds from a reference time determined
when the capture of real time data began.
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= Type — There are various types of data that can be monitored on the DisplayPort interfaces: EDID,
HDCP and DP specific data types related to Link Training, side band messaging, Multi-Stream Transport
transactions, native transactions, etc.

= Direction — The direction of the transaction either a request or a reply.

= Command — The type of Command being issued

= Address — The register address of the transaction

= Details (text) — The contents of the transaction in human readable text.
Details (hex) — The contents of the transaction in hex data.

There are some control arrows and a status panel on the bottom of the ACA Event Details panel, as shown
below.

The left and right arrows allow you to navigate to the immediately previous or following transaction.

The Status Field to the right shows the sequence number and the description of the selected transaction.

< F 4 101: < ACK 41 00 77 77 05 03 00 00
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7.4 Passively Analyzing Video Data using Capture Control

The Capture Control utility allows the user to capture and store passed-through data of the main link
protocol, video, and metadata—including main stream attributes and secondary data—from a passively
monitored DP connection.

Use the following procedure to capture passively monitored video data using the Capture Control utility.

Verifying Source Video

Before you capture passively monitored video data, you should verify that you are properly receiving the
passed-through DisplayPort video from the source.

Verify the incoming video of the DisplayPort source to ensure that the source is outputting the proper video.
In the screen example below the video shown is a test pattern. Typically, the video you will see will be from
a PC or some other source device. Verify the information in the top status bar, and that Passive Monitor is
on, as shown below.

DisplayPort/USBC 2.0 Protocol Anmalyzer R Licensed
HDCP 1.4 f On (Auto)
30.0 fps

na, CEA B8 bpc Progressive
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Capture Control Panel
Access the Capture Control app from the Home Screen of the ATP Manager interface.

You initiate a new capture of passively monitored data through the Capture Control panel. The Capture
Control panel enables you to setup the capture parameters. The figure below shows the Capture Control
panel and its control and selection items.

Capture Control - O 4
Capture Port Select
Data Raw (10bit) Raw (UHBR)
Buffer Size: §14.40 M8
4000% < »
Trigger Peosition (TP) within the Buffer: 0.00 MB
0.000% < >

Trigger Mede: @ Any Rate Non-UHBR Only
Start of vertical blanking (SST) or SR/LLCPM symbol (MST) -

Trigger Count: 1

Extract Video Frames: of
Decompress DSC Frames:

Capture AUX (ACA) Transactions: S

(cLose |

The following table describes the functions of the Capture Control panel, specifically the Data tab:

Capture Control Panel - Item - Description
Function
Buffer Size e Enables you to set the size of the captured data in percent.

e This is a slidebar that provides an indication (on the left) of the
percent of the total possible size to be captured. A lower value will
require less time for the captured data to accumulate.

Trigger Position within Buffer | ¢  Enables you to set the position of the trigger event within the
captured data.

e This slidebar determines how much of the data that has
accumulated in the capture buffer has occurred before the trigger
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Capture Control Panel - Item - Description
Function

event. The slidebar has an indication (on the left) of the location of
the trigger event within the captured data. The value is expressed as
a percent.

o A value of 0% indicates that the trigger event occurs at the
beginning of the resulting captured data and 100% indicates that the
trigger event occurs at the end of the resulting captured data.

¢ Avalue of 50% indicates that the trigger event is in the middle of the
captured data.

¢ Note: The Buffer Position Slidebar is not applicable when you select
Vsync as the trigger condition.

Trigger Mode e Enables you to specify the type of data that you want to capture.
e Note: This is covered in greater detail later in this section

Trigger Count e Option to specify which occurrence of the selected trigger event will
initiate capture

e eg. a Trigger Count of 5 will start capture at the 5" occurrence of the
trigger event

Extract Video Frames e Enables you to view the video frames that were captured.
Decompress DSC Frames e Makes video frames viewable if DSC mode is enabled
e Extract Video Frames toggle must be enabled for this option to be
active
Capture AUX (ACA) e Enables you to capture the Aux Channel transactions
Transactions

Start Capture (Capture Tab) ¢ |Initiates a capture using the criteria defined in the Trigger Mode
and Trigger Symbol.

The Trigger Mode drop down selection allows you to pick the specific event occurrence that will initiate the
capture. You may use the radio buttons to select a trigger at Any Rate or Non-UHBR Only
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With the Any Rate radio button selected, a set of options is selectable from the drop-down menu beneath it,
as shown below and described in the following table:

Any Rate Trigger Mode Drop Down Menu Trigger Options
Trigger Mode: ® AnyRate © Non-UHBR Only e Start of vertical blanking (SST) or SR/LLCPM
Start of vertical blanking (SST) or SR/LLCPM symbol (MST) - symbol (Multi-Stream Transport)

Start of vertical blanking (SST) or SR/LLCPM symbol (MST)
SDP Type Received
SDP Type Not Received e SDP Type Not Received

VB-ID Received e VB-ID Received

VB-ID Not Received .
AUX Read or Write (Only Writes in Passive Mode) * VB-ID Not Received

e SDP Type Received

Start of TPS2 as indicated by DPCD 0x00102 e AUX Read or Write (Only Writes in Passive Mode)
Exit from TPS2 as indicated by DPCD 0x00102 . Start of TPS2 as indicated by DPCD 0x00102

Start of HDCP 2.2 (N/A in Passive Mode)

Exit from HDCP 2.2 (N/A in Passive Mode) e Exit from TPS2 as indicated by DPCD 0x00102

e Start of HDCP 2.2 (N/A in Passive Mode)
e Exit from HDCP 2.2 (N/A in Passive Mode)

When selecting Non-UHBR Only Trigger, another set of options is selectable from the drop-down menu
beneath it. A few of these triggers require you to select the lane for the trigger to occur on, as shown and
described in the table below.

Non-UHBR Only Trigger Mode Drop Down Trigger Options
Trigger Mode: © AnyRate @® Non-UHBR Only If Specified Symbol is selected then select one of:
Specified Symbol « e BS=Blanking Start
Trigger Count: | 1 e BE=Blanking End
Trigger On Lanes: n n e BF=Blanking Fill
Tedooar Syabols #1: m e e CO0-C7=VC Payload Fill Control code sequence
AVFE  BE BF e CP=Content Protection
BS co cC1 e FE=Fill End, FS=Fill Start
Cc2 C3 C4 e RO0-2

CS C6 C7
CP CPF EOC
FE FS LLCPM

PM R2 SE
SF SR SS  Other

e SE=Secondary Data End
e SR=Scrambler Reset,
e SS=Secondary Data Start

VCPF Other
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Specified Symbol

Data Byte Value

8B10B Symbol Error

8B10B Disparity Error

Start of TPS3 as indicated by DPCD 0x00102

Exit from TPS3 as indicated by DPCD 0x00102

Start of TPS4 as indicated by DPCD 0x00102

Exit from TPS4 as indicated by DPCD 0x00102

Start of HDCP 1.3 (N/A in Passive Mode)

Exit from HDCP 1.3 (N/A in Passive Mode)

FEC Decode Enable Sequence

FEC Decode Disable Sequence

ML_PHY_STANDBY sequence detected on the main link
ML_PHY_SLEEP sequence detected on the main link
AUX_PHY_WAKE sequence detected on the AUX channel

Data Byte Value

8B10B Symbol Error

8B10B Disparity Error

Start of TPS3 as indicated by DPCD 0x00102
Exit from TPS3 as indicated by DPCD 0x00102
Start of TPS4 as indicated by DPCD 0x00102
Exit from TPS4 as indicated by DPCD 0x00102
Start of HDCP 1.3 (N/A in Passive Mode)

Exit from HDCP 1.3 (N/A in Passive Mode)
FEC Decode Enable Sequence

FEC Decode Disable Sequence
ML_PHY_STANDBY detected on main link
ML_PHY_SLEEP detected on main link
AUX_PHY_WAKE detected on AUX channel

The next subsection will describe the procedures for passively capturing and viewing data using Capture

Control.
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Capturing Passed-through Displayport Video Data
1. Access the Capture Control application from the ATP Manager home screen.
The Capture Control window opens as shown below.
= Capture Control — O x

Capture Port  Select

Data Raw (10bit) Raw (UHBR)
Buffer Size: £14.40 MB
4.000% < >
Trigger Position (TP) within the Buffer: 0.00 MR
0.000% < >

Trigger Mede: @ AnyRate © Non-UHBR Only
Start of vertical blanking (SST) or SR/LLCPM symbol (MST) =

Trigger Count: 1

Extract Video Frames: oF
Decompress DSC Frames:
Capture AUX (ACA) Transactions: of

=)

Select

2. Select the port using the Select activation button as shown below.

3. Specify the Buffer Size and Trigger Position, Mode, and Count in accordance with the information
provided earlier in this chapter.

4. Toggle on or off the options to Extract Video Frames, Decompress DSC (if applicable), and Capture
AUX (ACA) Transactions.

5. Initiate the capture by clicking on the Start Capture activation button

START CAPTURE
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You will be prompted with a New Capture dialog box (below) given you an opportunity to assign a name
to the capture file.

Mew Capture

Capture Name

Enter a name for the capture:

_ :JP_Ca:ptune_1| |

AR c= |

6. Enter a name in the space provided in the New Capture dialog box.

Click OK to begin the capture process. A progress bar will appear, as shown below.

If the capture trigger event does not occur, you may click the MANUAL TRIGGER or STOP AND SAVE
DATA buttons. They are described below. You can also CANCEL the capture at any time.

= Manual Trigger — If the trigger event does not occur as expected, or if you are viewing the video
display in real time and you notice an occurrence that you would like to capture the data of, manually
initiate a capture with the previously set specifications at this point.

= Stop and Save Data — If the capture is not triggered as expected, you can essentially cancel the
capture and keep the raw data for later analysis.

DP Capture

0. Capturing.
I

Waiting for the capture trigger event to occur...

|::> MANUAL TRIGGER [T O R Tl Sl CANCEL

Once the capture trigger event has occurred, the data will be decoded and saved for viewing. An
example of the progress bar while this occurs is below.

DP Capture

0. Decoding the data...

B5% processed.
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When the capture is complete, the data is presented in the DP Capture Viewer. An example of the captured
data is shown in the screen shot example below.

DP Capture Viewer — O X

Events/Data 06_09_2021_17_14_43 [Segment 1 of 3] Open

Open Segment Rows Events Find Time: HH:MM:SS.ms.us.ns(.ps) =

oM & b @ Q Makerl: 0 € ® > Marker2z O £ @ D> Find Goto

12878656 (0:0:0.015.899.575.309) 12814981

\ K € < > » Offset o 1 @ 13 3
-12 oo | oo | oa | 00
o -11 0o | oo | oo | 00
-10 00 | o0 | oo | 00

& -9 00 | oo | oo | oo
-8 oo | o0 | 0o | o0
Errors -7 oo | o0 | 0o | o0
-6 oo | oo | oa | 00
Markers -5 a0 00 00 00
4935141 8246265 11557390 14868515 18179640 - JJ “ M JJ
Link Clodk # =3 uu we e uu
# Link Clock # TimeStamp J BS =2 00 | oo | o0 | 00
368932 12766377 0:0:0.015.760.959.259 -1 00 | o0 | 00 | 00
368933 12766378 0:0:0.015.760.960.494 EI +0 00 00 00 00
368934 12792226 0:0:0.015.792.871.605 +1 00 | 00 | 00 | 00
368935 12792227 0:0:0.015.792.872.840 2 00 | 00 | 00 | 00
368936 12792228 0:0:0.015.792.874.074 +3 oo 00 00 00
368937 12792229 0:0:0.015.792.875.309 +4 oo 0o 00 00
368938 12792230 0:0:0.015.792.876.543 o 00 | o0 | 00 | 00
368939 12817854 0:0:0.015.824.511.111 8 00 | o0 | 00 | 00
368940 12817855 0:0:0.015.824.512.346 i 00 | 00 | 00 | 00
368941 12817856 0:0:0.015.824.513.580 o 00 | 00 | 00 | 00
368942 12817857 0:0:0.015.824.514.815 +2 oo 00 00 00
368943 12817858 0:0:0.015.824.516.049 +10 oo 0o 00 00
368944 12823797 0:0:0.015.831.848.148 11 00 | o0 | 00 | 00

368945 12823798 0:0:0.015.831.849.383 _l +12 00 | o0 | 00 | 00 _l

(ow0sc ]

The Capture Viewer and its features/functionality are covered in much detail in sections 6.4 Capture
Viewer Panels (covers the Event Plot, Data Decode/Details, and Link Symbol panels) and 6.5 Searching
and Filtering for Specific Data Elements (searching for events or symbols, and filtering using the functions
within the Capture Viewer).
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8 LTTPR Testing

All LTTPR testing features are licensed. More information about licenses can be found in Appendix A.
Licenses.

8.1 Overview

The M42d supports the testing of LTTPR-capable source devices and also provides link layer transaction
data for LTTPR devices and a DPRX sink.

Two revisions of LTTPR are supported, revisions 14h and 20h. Revision 14h is for non-transparent mode or
transparent mode for LTTPR in an 8b/10b network. Revision 20h is used when testing LTTPRs in non-
transparent mode in UHBR networks.

While testing a source device in the non-transparent mode, each LTTPR is trained in the link. This ensures
better signal quality to the end-to-end link. When testing an LTTPR-capable source device, the M42d can
emulate a network of up to 8 LTTPR devices and a DPRXx (sink).

The M42d can also generate video to LTTPR device(s) as a DPTx (source).

Page 211 July 18, 2021



\M42d Video Analyzer/Generator - User Guide Ver. Al

8.2 LTTPR Emulation for Testing Source Devices

The tool you will use for LTTPR emulation is located within the Protocol Analyzer Rx interface, accessible
from the Home screen of the M42d’'s embedded ATP Manager GUI.

To access the LTTPR uitility, click the Tools icon in the control menu on the right-hand side of the Receiver.
This will display the Tools dialog box. Click the LTTPR tab on the left sidebar to access the utility, as
demonstrated below.

Analyzer RX DF icensed B-C: Licensed Home
off Passive : 0ff (Auto)

+al — Back
1: 13.50 A 720 x 400 -Total: 449 Rate: 70.1 fps

x 449 Sy @8-, 2+ Start: 162, 37 RGB sRGB, VESA 8 bpc Progressive
e 28.32 MHz Afreq: 48000 Hz Stop
: off

Color

Scale

]Seneramr Infor i -
Todel Link Status
Unit Revision| LTTPR

Emulated LTTPR Version PPS
Revision 20h —
vsC

ACA

MST
Hot-plug

Gateware

Emulated UHBR EQ_INTERLANE_ALIGN_DONE Delay (1 - 4095 ms)
[Note: Delay timer starts when DPCD 204h, bit @ is set by emulated LTTPR close Set EDID
Set DPCD

HDCP
ALPM

eDP
USB-C Emulated UHBR CDS_INTERLANE_ALIGN_DONE Delay (1 - 4695 ms)
[Note: Delay timer starts when Tx sets DPCD 102h = ©0x3]

System Informa:

Error Info
Backlight

2
SPDIF / Trigger Emulated UHBR EQ DONE per LTTPR

[Note: Value ©@ means DPCD FOO08h will be set based on configured LTTPR.
Value (1-FF) to override DPCD FO@®8h return value.]

Emulated LTTPR Count
Off

CLOSE I

The LTTPR emulation tool appears as shown above. Using this tool, you can emulate up to eight LTTPR
devices. This tool offers options for configuring the emulated LTTPR, and more configurations are available
within the DPCD Editor, which is covered in the next section.
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To emulate LTTPR for testing a source device, first select the version of LTTPR according to your testing
specification, as shown below.

Tools )4

Link Status

Emulated LTTPR Version
LTTPR - L

REUEIEELE  Revision 20h
MST

Hot-plug

Emulated UHBR EQ_INTERLANE_ALIGN_DONE Delay (1 - 4095 ms)

)C . . )
el [Note: Delay timer starts when DPCD 204h, bit @ is set by emulated LTTPR close

ALPM

eDP
USB-C Emulated UHBR CDS_INTERLANE_ALIGN_DONE Delay (1 - 4095 ms)

. [Note: Delay timer starts when Tx sets DPCD 182h = 0x3]
Error Info

Backlight

SPDIF / Trigger Emulated UHBR EQ DONE per LTTPR

[Note: value 8@ means DPCD F8888h will be set based on configured LTTPR.
Value (1-FF) to override DPCD FO0@8h return value.]

Emulated LTTPR Count

o]

Notice that with version 14h selected, the adjustable UHBR options within the LTTPR tool for do not apply to
non-UHBR emulation. These are enabled with version 20h in UHBR mode, as shown below.

Tools

Link Status
Emulated LTTPR Version
LTTPR
: Revision 14h
MST
Hot-plug
: Emulated UHBR EQ_INTERLANE_ALIGN_DONE Delay (1 - 4095 ms)
HOCP [Note: Delay timer starts when DPCD 204h, bit © is set by emulated LTTPR closest to Tx]
ALPM 1
eDP
USB-C Emulated UHBR CDS_INTERLANE_ALIGN_DONE Delay (1 - 4095 ms)
Eroite [Note: Delay timer starts when Tx sets DPCD 102h = ©x3]
Backlight s S| ®
SPDIF / Trigger Emulated UHBR EQ DONE per LTTPR
[Note: Value © means DPCD FPOO8h will be set based on configured LTTPR.
Value (1-FF) to override DPCD F@088h return value.]
R 2
Emulated LTTPR Count

Off

CLOSE L

If emulating LTTPR version 20h (non-transparent LTTPR), modify the values of the adjustable fields in
accordance with your testing specifications.
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For example, in the screenshot below, the source device will read that the emulated LTTPR8 is not set due
to the user-configured override value of 7F in the bottom-most field.

Tools 4
: Link Status
| S Emulated LTTPR Version
il Revision 14h
MST
Hot-plug
STED Emulated UHBR EQ_INTERLANE_ALIGN DONE Delay (1 - 4695 ms)
il [Note: Delay timer starts when DPCD 204h, bit © is set by emulated LTTPR closest to Tx]
ALPM & 20
eDP
e Emulated UHBR CDS_INTERLANE_ALIGN DONE Delay (1 - 4095 ms)
Error Info [Note: Delay timer starts when Tx sets DPCD 102h = ©0x3]
Backlight € S| ®
SPDIF / Trigger Emulated UHBR EQ DONE per LTTPR

[Note: Value © means DPCD FO008h will be set based on configured LTTPR.

vValue (1-FF) to override DPCD F0008h return value.]
@ 7 » <::

Emulated LTTPR Count
Off

CLOSE L

Note: Any adjustments to these settings must be done with the Emulated TPPR Count set to Off. Once an
LTTPR count has been set, the M42d begins emulating LTTPR and the settings cannot be changed without
again turning emulation off.
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Once you have adjusted these fields per your testing requirements, select the number of LTTPR devices
you wish to emulate. The following example has selected an LTTPR count of 4.

Tools X
Link Status
Emulated LTTPR Version
LTTPR
lev 4 Revision 20h

MST
Hot-plug
HDCP
ALPM

eDP
USB-C Emulated UHBR CDS_INTERLANE_ALIGN_DONE Delay (1 - 4095 ms)
[Note: Delay timer starts when Tx sets DPCD 102h = 0x3]

Emulated UHBR EQ_INTERLANE_ALIGN DONE Delay (1 - 4095 ms)
[Note: Delay timer starts when DPCD 204h, bit © is set by emulated LTTPR closest to Tx]

Error Info

Backlight

SPDIF / Trigger Emulated UHBR EQ DONE per LTTPR

[Note: Vvalue © means DPCD FO@®8h will be set based on configured LTTPR.
Value (1-FF) to override DPCD FO008h return value.]

Emulated LTTPR Count

Off
122 B e
el

As mentioned previously, notice that the adjustable fields are now disabled, as emulation has begun.

In order to re-enable adjustment of these fields and re-activate LTTPR:

1. Turn off emulation by clicking the Off button.

Emulated LTTPR Count

4 5

2. Make adjustments to desired fields in LTTPR Tool
3. Re-enable LTTPR emulation by selecting desired LTTPR Count.

Emulated LTTPR Count
off
1 2 3 KB <:| 7 8
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8.3 Modifying LTTPR Capability Registers

Once the M42d has begun LTTPR emulation, you can modify the DPCD of the emulated Rx LTTPR device
to further meet your testing specifications. To do this, access the DPCD Editor utility within the Editors tab
of the Home screen, as shown below.

Control Compliance Editors Other
74 174 V74 V74
EDID Editor €DS Editor Format Editor Format List Editor
s s |
Pattern List Editor DPCD Editor

This takes you to the DPCD Editor. From there, navigate to the LTTPR tab on the left-hand sidebar, as
demonstrated below.

DPCD Editor Close Navigator Home Back

i LTTPR FIELD DA RE REV | New Open Save Read RX Write RX Read TX
Dsc FOO0lh 8b/16b MAX LINK RATE PHY REPEATER <No File Name>

R DisplayPort/USBC 2.0 Protocol Analyzer RX (RX)
PR = = LTTPR_FIELD DATA STRUCTURE REV
FO003h PHY REPEATER MODE i ~ Feeadh b
Sink
FOOB4h MAX LANE COUNT PHY REPEATER Bit Field Name Field Value
ECURUN Fooosh PHY REPEATER EXTENDED WAKE TIMEOUT
DRI Fooosh MATN LINK CHANNEL CODING PHY REPaTen | /% Major Revision 2

Ext Foee PHY REPEATER 128B/132B RATES 3-0 Minor Revision (2]
LTTPR
LTTPR1

LTTPR2

LTTPR3
LTTPR4
LTTPRS
LTTPRS
LTTPR7
LTTPR8

Bytes:
00

Read Page  Write Page
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The window displays tabs for each LTTPR Capability Register that can be changed. To display the registers
for the current Rx being emulated by the M42d, click Read Rx in the top right corner of the window. A
loading bar will appear while the Rx DPCD is read, as shown below.

Note: The LTTPR emulation demonstrated in the previous section must be enabled for the registers to
correctly to populate field values other than zero. LTTPR off will display zero for all field values.

Close Navigator Home Back

'FO0OOh LTTPR FIELD DATA STRUCTURE REV. New Open Save Read RX WriteRX Read TX
FO00lh Bb/10b MAX LINK RATE PHY REPEATER <No File Name>

DisplayPort/USBC 2.8 Protocol Analyzer RX (RX)
FOB02h PHY REPEATER CNT

LTTPR_FIELD DATA STRUCTURE_REV
FOO03h PHY REPEATER MOOE FOOBBh

FO004h MAX LANE COUNT PHY REPEATER

FOOO5h PHY REPEATER EXTENDED WAKE TIMEOUT
FOOO6h MAIN LINK CHANNEL CODING PHY REPEATER
FO007h PHY REPEATER 128B/132B RATES 3-0 Minor Revision 0

::> 0O

=

Bit Field Name Field value

7-4 Major Revision 0

DPCD Editor

00701, L=1: EOP_GENERAL_CAPABILITY 1 (1.4)

The DPCD Editor will now display the LTTPR Capability Registers with their current field values. The
example below is emulating LTTPR 2.0 (20h). Major Revision value is 2, Minor Revision value is 0.

OPCD Editor Close  Navigator Home Back
ool TRUCTURE REV 8 New Open Save Read RX Write RX Read TX
<No File Names
PHY. REPEATER. CNT DisplayPort/US8C 2.0 Protocol Analyzer RX (RX)
LTTPR_FIELD DATA STRUCTURE_REV
PHY REPEATER MOOE FODOONh
MAX LANE COUNT PHY REPEATER
Branch Bit Field Name Field value
il PHY REPEATER EXTENDED WAKE TIMEOUT SRRy =i
eDP MAIN_LINK CHANNEL COOING PHY REPEATER  7-4 Major Revision 2
e HERLIZRE PR SATES 3-8 Minor Revision 0
LTTPR
LTTPR2
LTTPR3
LTTPR4
LTTPRS
LTTPRG
LTTPR7
LTTPRS
Bytes

L]

Read Page  Write Page
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These capability registers are configurable to be able to emulate different LTTPR configurations. A full list of
the registers is listed in Appendix B. Configurable LTTPR Capability Registers.

To modify the configuration, select the LTTPR register you wish to change, as shown below. This example
has selected the FOO06h MAIN_LINK_CHANNEL_CODING_PHY_REPEATER register. The currently
emulated configuration supports 128b/132b coding.

DPCD Editor Close Navigator Home Back
FOO00h LTTPR FIELD DATA STRUCTURE REV ‘ New Open Save Read RX Write RX Read TX
FOOO1lh 8b/18b MAX LINK RATE PHY REPEATER <No File Name>
S R TR DisplayPort/USBC 2.0 Protocol Analyzer RX (RX)
PR = = LTTPR_FIELD DATA_STRUCTURE_REV
FO0O3h PHY REPEATER MODE FB006h

Sink

S 4L NG CHNT_ Y BRPERTSS Bit Field Name Field Value
IEEUN Fo00sh PHY REPEATER EXTENDED WAKE TIMEOUT ‘ -
eDP  |Fopeeh MATH_LTNK CHANNEL CODING_PHY REPEATER @ 128b/132b SUPPORTED 1 = Yes =

Ext FO007h PHY REPEATER 1288/1328 RATES 7-1 RESERVED 0

LTTPR

LTTPR1
LTTPR2

LTTPR3

TTPR4
LTTPRS
LTTPRS
LTTPR7
LTTPR8

Bytes:
08

Read Page  Write Page

Edit the fields that you wish to re-configure according to your testing specifications. Furthering the previous
example, the user has disabled support for 128b/132b coding using the drop-down menu, as demonstrated
below.

FO083h PHY REPEATER MODE
FOBO4h MAX LANE COUNT PHY REPEATER

Bit Field Name Field value
FOee5h PHY REPEATER EXTENDED WAKE TIMEOUT
FHeNGH - AN ETNC CANEL CODIVG. PV SEFEATER @ 128b/132b SUPPORTED

FO007h PHY REPEATER 128B/132B RATES 7-1 RESERVED

FO003h PHY REPEATER MODE
FOO04h MAX LANE COUNT PHY REPEATER

Bit Field Name Field value
FO005h PHY REPEATER EXTENDED WAKE TIMEOUT
: MAIN_LINK CHANNEL CODING PHY REPEATER © 128b/132b SUPPORTED 0 = No <
FO007h PHY REPEATER 128B/132B RATES ‘ 7-1 RESERVED 0
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Additionally, continuing with the example, the user would select FO0O07h

PHY_REPEATER_128B/132B_RATES and disable support for all UHBR rates, as shown in the following
sample screenshots.

FOBO7h

FO0O7h PHY

FO007h PHY REPEZ
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Once you have configured the LTTPR Capability Registers to your testing specifications, click on Write Rx
in the top corner, and the M42d’s receiver will update its emulated LTTPR with the modified DPCD.

Close Navigator Home Back

4 STRUCTURE REV New Open Save Read RX Write RX Read TX

RATE PHY REPEATER <No File Name>

c DisplayPort/USBC 2.8 Protocol Analyzer RX (RX)
LTTPR_FIELD DATA_ STRUCTURE_REV

%x FOOO0h

P REFEATER DPCD Editor

TENDED WAKE TIMEOUT o
Wrhing DECD Rogissars..
EL_CODING PHY_ REPEATER

38/1328_RATE5 92286, L=1: DP1.3_DPCD_REV

A dialog box (example pictured below) may appear with warning messages regarding the M42d’s simulated
Rx. This can be ignored when testing a source device and writing a configured DPCD to the M42d as an Rx.

Warning X

- WARNING: RX is not a branch device
- WARNING: RX does not support downstream ports
- WARNING: RX is not a branch device
- WARNING: RX does not support downstream ports

A

CLOSE I

The emulated LTTPR will now reflect the newly configured LTTPR capabilities.

: DisplayPort/USBC 2.0 Protocol Analyzer RX DP: Licensed C: Licensed
Unencrypted LTTP ulation: TTPRs: off (Auto)

Link Status

Emulated LTTPR Version

LTTPR
v Revision 20h

MST
Hot-plug
HDCP
ALPM

eDP
USB-C Emulated UHBR CDS_INTERLANE_ALIGN_DONE Delay (1 - 4095 ms)
[Note: Delay timer starts when Tx sets DPCD 102h = 0x3]

Emulated UHBR EQ_INTERLANE_ALIGN DONE Delay (1 - 4095 ms)
[Note: Delay timer starts when DPCD 204h, bit 0 is set by emulated LTTPR closest to Tx]

Error Info
Backlight

SPDIF / Trigger Emulated UHBR EQ DONE per LTTPR

[Note: Value © means DPCD FOO88h will be set based on configured LTTPR.
Value (1-FF) to override DPCD FOOO8h return value.]

Emulated LTTPR Count
off

1 2 3 s s 7 8
Cooee |
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In the previous screenshot, the user has navigated back to the M42d Receiver and the dashboard is still
reading as 4 LTTPR being emulated.

In this specific example, the M42d Rx still supports LTTPR version 2.0, emulating 4 LTTPR. However, based
on the DPCD editing, the emulated LTTPR only supports up to 8.10 Gbps link rate and will not support any
UHBR rates or 128b/132b coding. The source is forced into transparent 8b/10b LTTPR link training at a rate
of up to 8.10 Gbps.

Note: Configured LTTPR capabilities using the DPCD Editor have to be reapplied anytime the LTTPR is
reset/modified and reenabled from the Rx Analyzer Tools menu. Instructions for saving and quickly
reapplying user modified register configurations are in the following subsection.
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Saving and Opening/Reapplying Saved LTTPR Configurations

As stated in the previous section, the DPCD and LTTPR Capability Registers reset to the specifications
given in the LTTPR tab of the Tools Menu within the Rx Analyzer. Any manually reconfigured capability
registers will be overwritten with DPCD of the newly enabled Rx and emulated LTTPR.

The M42d offers the ability to save and open a modified DPCD (including LTTPR Capability Registers) to
quickly reapply these configurations when LTTPR is reset or reenabled from the Rx Analyzer Tools menu.

For example, a user can configure the DPCD according to their test specifications and save the DPCD, then
recall the DPCD any time they start or restart a test session.

The procedure for this process is as follows:

Saving DPCD
1. Once you have the configurations you would like to save within the DPCD Editor, click Save at the top of
the window.

Close Navigator
TRUCTURE_REV New Open Save<::| Read RX W

\TE_PHY REPEATER <No File Name>
DisplayPort/USBC 2.0 Protocol Analyzer RX (RX)

LTTPR_FIELD DATA_STRUCTURE REV
FO0e6h

IEFEATER Bit Field Name Field value

IDED WAKE TIMEOUT

-

e ® 128b/132b SUPPORTED © = No <
1328_RATES

7-1 RESERVED 0

2. A Save dialog box will appear. Select the desired path, type in a name for the new DPCD, and click OK,
as shown below.

bP Save...
Local Files
_.D
or DP14.DPCD.default
o DP14.USBc.DPCD.default

New

Path: /User

Name: LTTPR_DPCD_demo ¢]
|

The DPCD is now saved in the User folder.
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With the configured DPCD now saved, you can open apply this DPCD at any time from the DPCD
Editor. In the following example, the user will enable LTTPR with slightly modified settings using the
LTTPR Tool within the Analyzer Rx, as demonstrated in the first section of this chapter.

Note: Keep in mind through the next several steps that when loading a custom DPCD, LTTPR must
already be emulating. If you begin LTTPR emulation after loading the custom DPCD, the DPCD
registers will be reset to the default configurations for the given emulation.

Reset LTTPR Emulation
3. Navigate to the LTTPR Tool within the Analyzer Rx.

LTTPR Emulation should still be active, as shown below.

DisplayPort/USBC 2.0 Protocol Analyzer RX Licensed
Unencrypted t on L7 B

Licensed
off (Auto)

Link Status
Emulated LTTPR Version
LTTPR

v Revision 20h
MST
Hot-plug

HDCP
ALPM

Emulated UHBR EQ_INTERLANE_ALIGN_DONE Delay (1 - 4095 ms)

[Note: Delay timer starts when DPCD 204h, bit © is set by emulated LTTPR closest to Tx] VSC

ACA
eDP
T Emulated UHBR CDS_INTERLANE_ALIGN DONE Delay (1 - 4095 ms)

Set EDID
[Note: Delay timer starts when Tx sets DPCD 102h = 0x3]
Error Info

Set DPCD
Backlight - Tools
SPDIF / Trigger Emulated UHBR EQ DONE per LTTPR

[Note: Value © means DPCD F@@O8h will be set based on configured LTTPR.
Value (1-FF) to override DPCD FO008h return value.]

Passive
4
Monitor

Emulated LTTPR Count
off

1 2 3 (B

4. Turn off LTTPR emulation.

Emulated LTTPR Count
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5. Make the desired adjustments to the emulated LTTPR within this Tools dialog box, and resume LTTPR

emulation. In the following example, the LTTPR version has been switched to 1.4 and there are now 8
emulated LTTPR.

DisplayPort/USBC 2.0 Protocol Analyzer RX

: Unencrypted
USB-C

Link Status
LTTPR
MST
Hot-plug
HDCP
ALPM
eDP
USB-C
Error Info
Backlight
SPDIF / Trigger

DP: Licgghsed USB-C: Licensed
L n: On LTTPR 8 lonito off (Auto)
5: 4 : 13.50 1V 729 x 400 V-Total: 449 70.1 fps

Emulated LTTPR Version

|::> Revision 14h Sl

Emulated UHBR EQ_INTERLANE_ALIGN_DONE Delay (1 - 4095 ms)
[Note: Delay timer starts when DPCD 204h, bit © is set by emulated LTTPR closest to Tx]

Emulated UHBR CDS_INTERLANE_ALIGN_DONE Delay (1 - 4095 ms)
[Note: Delay timer starts when Tx sets DPCD 102h = 0x3]

Emulated UHBR EQ DONE per LTTPR

[Note: Value 0 means DPCD FPOO8h will be set based on configured LTTPR.
Value (1-FF) to override DPCD F@O@O8h return value.]

Emulated LTTPR Count

Upon reactivating LTTPR emulation, the DPCD will revert to the settings applied in this step using the
Analyzer Rx LTTPR Tool.

6. To verify this, navigate to the DPCD Editor and click Read RXx.

Base

Branch

eDP
Ext

DPCD Editor

FoONGh LTTP

Fo006h

TTPR FIELD DATA STRUCTURE REV
8b/18b MAX LINK RATE PHY REPEATER
PHY_REPEATER CNT
PHY REPEATER MODE

Close Back

Read RX Write RX Read TX

Navigator Home

| New Open Save

<No File Name>
DisplayPort/USBC 2.0 Protocol Analyzer RX (RX)

LTTPR_FIELD DATA STRUCTURE_REV
FO800h

MAX_LANE_COUNT_PHY_REPEATER Bit Field Name Field value
PHY REPEATER EXTENDED WAKE TIMEOUT

MAIN_LINK CHANNEL CODING PHY REPEATER | /-4 Maljor Revision 2
PHY_REPEATER 1288/1328_RATES 3-0 Minor Revision o

LTTPR_FIELD_DATA STRUCTURE REV New Open Save
FO001h 85/10b MAX LINK RATE PHY REPEATER <No File Name>
T AT T R T T O DisplayPort/USBC 2.8 Protocol Analyzer RX (RX)
= > LTTPR_FIELD DATA STRUCTURE_REV
FOOO3h PHY REPEATER MODE FO00Bh
F0084h OUNT PHY REPEAT
AL AN LA COT SESEAIER Bit Field Name Field value
FOOOSh PHY REPEATER EXTENDED WAKE TIMEOUT
FOBOGh MAIN LINK CHANNEL CODING PHY REPEATER | /-4 Major Revision 1
FOOO7h PHY REPEATER 1288/1328 RATES 3197 Minor Reviston 4
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Open/Reapply Previously Saved DPCD
7. To restore the previously set and saved LTTPR capabilities, open the saved DPCD file by clicking the
Open button at the top of the DPCD Editor window.

DPCD Editor Close Ne¢

|FOOROh LTTPR FIELD DATA STRUCTURE REV New Open Save Read

FOBO1h 8b/16b MAX LINK RATE PHY REPEATER <No File Name>

i mvsTaTEaoT DisplayPort/USBC 2.0 Protocol Analyzer RX (RX)
= = LTTPR_FIELD DATA_STRUCTURE_REV

FO003h PHY REPEATER MODE FO0B6h

FODO4h MAX LANE COUNT PHY REPEATER

Bit Field Name Field Value
FO085h PHY REPEATER EXTENDED WAKE TIMEOUT - :
FODesh MAIN LINK CHANNEL CODING PHY REPEATER | /-4 Major Revision 1
FO0O7h PHY REPEATER 1288/1328_RATES 358 Minor:-Revision 4

8. An Open dialog box will appear. Select the desired DPCD file and click OK
rw Open... X
i ‘Local Files '
- @ User
o> DP14.DPCD.default
| ©DP14.USBc.DPCD.default

| LTTPR DPCD_demo

£ ¢

Once the DPCD has loaded, the file name will appear at the top of the window, as shown below. Notice
as well that the first LTTPR Capability Register displays the previously configured Field Values for the
LTTPR version number being emulated by the Rx.

DPCD Editor Close
FOONGh LTTPR FIELD DATA STRUCTURE REV New Open Save R
FOBOlh 8b/18b MAX LINK RATE PHY REPEATER ‘
e Display! /USBC 2.8 Protocol Analyzer RX (RX)
= = LTTPR FIELD DATA STRUCTURE REV
FODO3h PHY REPEATER MODE = ~ Foeoeh =
ERO0 BAX: LANE COUNT_ PHY._REPEATER Bit Field Name Field Value
EICUEUN Fooesh PHY REPEATER EXTENDED WAKE TIMEOUT —_— - -
EWIZEN Foooch MATH LINK CHANNEL CODING PHY REPEATER | /-4 Major Revision 2 <::|
Ext F8007h PHY REPEATER 1288/1328 RATES 3-8 Minor Revision 0

LTTPR

The example within this subsection was a rudimentary change to the DPCD’s LTTPR Register, but
demonstrated the capability to save and open custom DPCDs when dealing with LTTPR. This gives the
user the ability to pick up where they left off with previous configurations when beginning a new testing
session.

A full list of the configurable LTTPR Capability Registers within the DPCD Editor can be found in
Appendix B. Configurable LTTPR Capability Registers.
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8.4 Testing LTTPR Devices with M42d as DPTX

The M42d also has the capability to test and read the ability of one or multiple LTTPR devices to link train
with a Tx source.

The negotiated transactions can be viewed within the ACA Utility. Detailed instructions for executing an Aux
Channel trace are provided in Chapter 6 Auxiliary Channel Analyzer. This section will cover using the
ACA utility with one or multiple LTTPR devices.

Note: This is a separately licensed capability. More information on licenses can be found in Appendix A.
Licenses.
Monitoring Link Training Negotiations with LTTPR(s)

This subsection outlines the procedures for monitoring the link training transactions between the M42d
instrument acting as a source and up to eight LTTPRs between source and sink.

With the LTTPR devices properly connected, open the ACA Utility or ACA Remote Control. The screenshot
examples in this section are of the ACA Remote Control operating on a remote host PC, though the
operation is similar to that of the ACA Ultility on the embedded GUI ATP Manager of the M42d.

1. Connect to the correct M42d instrument if using the ACA Remote Control, and click START to begin
monitoring the aux channel transactions.

m ACA Remote Control — O X

DISCONNECT START Events Options  ScrollHock Clear Save - &

@ Total Events: 0
(=]
(]
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2. Navigate to the Tools tab within the Generator application. From there, select Link Train from the left-
hand sidebar.

Format

Link Train
ALPM
Backlight

USB-C

Synchronous Clock @&

Current Status
Main Stream: USB-C TX enabled
Lane Count: 4 Lanes
Link Rate: 13.50Gbps
Lane 1: CR done, EQ done, SLock done [ffe0]

3. Within the Link Train tool, select a Lane Count and a Link Rate according to your desired testing
specifications, as shown below. Link training will automatically occur at the selection of a Link Rate.

io Tools Topology

Link Train Spread Spectrum & Synchronous Clock @& FEC &
ALPM Current Status
Backliaht Main Stream: USB-C TX enabled
acklig Lane Count: 4 Lanes
USB-C Link Rate: 13.50Gbps
. Lane 1: CR done, EQ done, SLock done [ffe0]
DPCD Viewer Lane 2: CR done, EQ done, SLock done [ffe0]
HDCP Test Lane 3: CR done, EQ done, SLock done [ffe0]
EDID Decode . Lane 4 CR done, EQ done, SLock done [ffe0]
Inter-lane Alignment: Yes
EDID Comp Adaptive Training Non-Adaptive Training Fast Training
Image Shift N
| o Train at Lane Count
mage Ctr 1 2
DSC
Editors Train at Link Rate (Gbps)
Scripts 162 270 540 8.10 <::|
10.0 BERE 20.0
Retries: @&l
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4. Once link training is complete, return to the ACA Utility or ACA Remote Control and click STOP to end
the ACA trace.

m ACA Remote Control

DISCONNECT STOP @ Events Options  Scroll-lock

~ Total Events: 72
52 DPPRE 13 +01:09:48.366944 Precharge/Sync. .. Star
53 DNAT 13 +01:09:48.366944 I< ACK 41 00 77...

Note: To use the more robust features of the ACA Data Viewer, including finding and filtering for
specific event types, see Chapter 6 Auxiliary Channel Analyzer (ACA) for detailed instructions on
saving trace files and accessing the ACA Data Viewer.

5. Within the Trace Panel, scroll to the appropriate event to view the LTTPR capabilities read during Link
Training. A few of the capabilities demonstrated in the following example are displayed within the Event
Details panel as follows:
= LTTPR version 2.0 (value for Major Revision 2, Minor Revision 0)
= Max Link Rate value is 1Eh (8.1 Gbps per lane)
= LTTPR Count value is 10h (4 LTTPRS)
= LTTPR Mode value is AAh (Non-transparent LTTPR)

m ACA Remote Control — ] X

DISCONNECT START Events Options  Scroll-lock Clear Save =

@ Total Events: 1727

407 DNAT 11 +01:11:25.828208 || < ACK B Start Time: +01:11:25.828337

408 DPPRE 11 +01:11:25.828264 Precharge/Sync Count: 32 . Type: Native

409  DNAT 11 +01:11:25.828264 || > R:F0000 LTTPR FIELD DATA S... PR BEELE

410 DPPRE 13 +01:11:25.828264  Precharge/Sync Count: 32 SomuancEAEE

411  DNAT 13 +01:11:25.828264 || > R:FOO00 LTTPR FIELD DATA §... | ~oPLi¥ to Read Request.

412 DPPRE +01: .828337 Precharge/Sync Count: 32 FO000: LTTPR FIELD DATA STRUCTURE REV
ml ACK 20 1E 10 AA 04 10 01 05 Bit Name - - - Value Description
414 DPPRE +01: 5.828338 Pr arge/Sync Count: 32 = [ e e e e
415 DNAT 11 +01:11:25.828338 || 0 1E 10 AA 04 10 01 05 3-0 Minor Revision Number 0

416 DPPRE 11 +01:11:25.828526 P rge/Sync Count: 32 7-4 Major Revision Number 2

417 DNAT 11 +01:11:25.828526 || > 003 PHY REPEATER MODE ... D —

418 DPPRE 13 +01:11:25.828526 P rge/Sync Count: 32 B:I:.t Name - - — - Value Description
419 DNAT 13 +01:11:25.828526 || > W:F0003 PHY REPEATER MODE ... | |\ _____ ___________________________ . _____ ______" """ __
420 DPPRE 13 +01:11:25.828607 Precharge/Sync Count: 32 [::> 7-0 MAX LINK RATE 1Eh 8.1 Gbps/lane
421 DNAT 13 +01:11:25.828607 || < ACK

422 DPPRE 11 +01:11:25.828608 Precharge/Sync Count: 32 F0002: PHY REPEATER CNT o

423 DNAT 11 +01:11:25.828608 | < ACK pit Nepe Value Deseription
424 DPPRE 11 +01:11:25.828702 Precharge/Sync Count: 32 [::> 7-0 LTTPR Count 10h 4

425 DELT 11 +01:11:25.828702 || > W:108 MAIN_LINK CHANNEL CO...

426 DPPRE 13 +01:11:25.828702 Precharge/Sync Count: 32 F0003: PHY REPEATER MODE

427 DPLT 13 +01:11:25.828702 || > W:108 MAIN LINK CHANNEL CO... Bit Name Value Description
428 DPPRE 11 +01:11:25.828784 Precharge/Sync Count: 32 ~ LJn ~~7—7 =777 77mmommomm o mmmmannmon et oo o e e e e
429  DPLT 11 +01:11:25.828784 | < AcK = EaCitoss S RIS
430 DPPRE 13 +01:11:25.828784 Precharge/Sync Count: 32 F0004: MAX LANE COUNT PHY REPEATER

431 DPLT 13 +01:11:25.828784 |< ACK Bit Name - Value Description
432 DPPRE 11 +01:11:25.828839 Precharge/Sync Count: 32 = ||  ==——= meme e e e
433 DELT 11 +01:11:25.828839 || > W:100 LINK BW_SET L=1 04 4-0 MAX LANE COUNT 04h  Four lanes

434 DPPRE 13 +01:11:25.828839 Precharge/Sync Count: 32 2 v BEsmEesl

435  DPLT 13 +01:11:25.828839 || > W:100 LINK BW _SET L=1 04 & S T e RO
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Reading DPCD Registers with LTTPR(s) Present

As discussed in Chapter 3 Generator, you can view the DPCD of a connected sink. The DPCD Viewer has
the capability of reading connected LTTPR devices as well.

Navigate to the DPCD Viewer tool within the Generator application and Tools tab.

Select the LTTPR Registers from the left sidebar and click READ PAGE or READ ALL. From here you will
be able to see the capabilities and configurations similar to what was monitored within the ACA Utility in the
previous subsection.

A brief example below shows the results of reading the DPCD with the DPCD Viewer.

® Output

Pattern i Topology
Link Train  Receiver Capability EEEEllelE SINK-3 PORT-0 - |l READ ALL
ALPM Link Config. LTTPR

ili ~
Backlight Link/Sink Status Capaslin L F0000: LTTPR FIELD DATA STRUCTURE_ REV
USB-C P | Repl F0000-FO007 Bit Name Value Description
H anel Replay
) . RPT-1 Config/Status 3-0 Minor Revision Number 0
DPCD Viewer B FO010-FOO5F 7-4 Major Revision Number 2

SCUL L P N RPT-2 Config/Status 'ro001: 8b/10b MAX LINK RATE PHY REPEATER

EDID Decode  Source Specific F0060-FOOAF Bit Name Value Description

EDID Comp Sink Specific RPT-3 Config/Status 7-0 MAX_LINK_RATE 1Eh 8.1 Gbps/lane

Image Shift ~ Branch Specific FOOBO-FOOFF | 002 PHY REPEATER_CNT

RPT-4 Config/Status Bit Name Value Description

Image Ctrl Sink Control
FO100-FO14F

DSC eDP Backlight 7-0 LTTPR Count 0lh 8
RPT-5 Config/Status
Editors ESI FO150-FO19F F0003: PHY REPEATER MODE
_ o Bit Name Value Description
Scripts Ext Rev. Capability RPT-6 Config/Status
Protocol Converter 01AO0-FO1EF /=0 Mode AAh  Non-transparent
LTTPR ig/Status [FO004: MAX LANE COUNT PHY REPEATER
0TFO-F023F Bit Name Value Description
4-0 MAX LANE COUNT 04h Four lanes
RPT-8 Config/Status = = = S
F0240-F028F 6 0 Reserved
RPT-1 Cap/Status ! 0 Reserved
F0290-F0297 F0005: PHY REPEATER EXTENDED WAKE_ TIMEOUT
RPT-2 Can/Stat Bit Name Value Description
-2 Cap/Status
o 6-0 EXT WAKE TIMEOUT REQUEST 16 v

7 VT WAPE TTMEATTT ~DANT ALNY

Page 229 July 18, 2021



\M42d Video Analyzer/Generator - User Guide Ver. Al

9 Panel Replay Testing

9.1 Overview

The M42d’s supports basic testing of Panel Replay-capable source devices. This feature provides the
following:

B Basic emulation through the DPCD

®  The ability to capture the Panel Replay VSC packets in Capture Control to show the selective
updates to frames

®  Viewing of the Panel Replay VSCs in the Basic Analyzer window

B Viewing of the Auxiliary transactions for querying the Panel Replay capabilities in the DPCD

Note: Panel Replay testing is a licensed feature. Information on specific licenses can be found in Appendix
A. Licenses

9.2 Emulation through the DPCD

The following DPCD registers are implemented in support of Panel Replay.

» PANEL REPLAY CAPABILITY SUPPORT registers (DPCD address 00BOh-0B4h
» PANEL REPLAY ENABLE, AND CONFIGURATION registers (DPCD address 001B0h)
» PANEL REPLAY STATUS registers (DPCD address 002004h — 0020024h)

You can configure the DPCD registers to emulate support for Panel Replay, as shown in the following
screenshot example.

B DPCD Editor = ] X
;P QM 000BOh  Capability Support New Open Save Connect
000B1lh Capability o ame
DsC 000B2h SU X Granularity et ved:
29 000B4h SU Y Granularity Capability Support
[SEOMNN 001BOh  Enable/Config So0roh
02020nh Error Status Bit Field Name Field Value
ClCUEIN 02021h  su/PR Status Indicator ) —
0 Panel Replay Support l1=Yes e
eDP 02022h Sink Status
Ext 02024h Debug 1 1 Selective Update Support 1 = Yes <
X
7-2 RESERVED 0
LTTPR
LTTPR1
LTTPR2
LTTPR3
LTTPR4 Bytes:
LTTPRS 03

LTTPR6
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9.3 Viewing Panel Replay VSCs in Basic Analyzer window
The M42d offers the ability to view the Panel Replay VSCs within the real time Basic Analyzer.

Use the following procedures to view the Video Stream Configuration data while testing a Panel Replay-
capable source DUT.

Open the Basic Analyzer from the Home Screen. More information on the Basic Analyzer can be found in
Chapter 4 Source Verification with Basic Analyzer.

Access the VSC information window by clicking the VSC button in the right-hand control menu within the
Analyzer. The VSC window will appear within the Analyzer, as demonstrated below.

: DisplayPort/USBC 2.0 Protocol Analyzer RX DP: Licensed USB-C: Licensed
r: Unencrypted ilation: Off Passive Monitor: Off (Auto)
Lanes: ith: Active: 720 400 V-Total: 449 VRate: 70.1 fps

Set Ref = Filter «

Packet ID:

Type:

Revision Number: 6

Data Bytes: 0x10

3D Method code: Frame/Field Sequential, type=0

Revision: VSC SDP supporting 3D stereo + PR [6]

PR state: Active

CRC Valid: VSC payload does not contain a valid CRC of the SU region/full active fram

SU coordinates valid: Do not update the RFB

SU Region Upper-left Corner X-coordinate (Pixel Count): 4105

Rectangle Width (Pixel Count): 4625

SU Region First Scan Line Y-coordinate: 5139 Set EDID
Rectangle Height (Pixel Count): 5653

Pixel Encoding and Colorimetry: YCbCr 4:4:4 ITU-R BT.2020 Y'C'BC'R. Set DPCD
| Dynamic Range: VESA Range

‘|Component bit depth Type: Reserved

" Content Type: Graphics
101 01 03 04 05 06 07 08 09 10 11 12 13 14 15 16
17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 00 . Passive

" Monitor
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The VSC window contains information about Panel Replay. Note the PR State and selective updates fields
in the VSC packet example below.

© vsc:0(32) 9082640 H X
Pause | &= == | Clear vRef  Set Ref = Filter «
\'} P
P ID: 0
T 7
n Number: 6
D ytes: 0x10
3D vethod code: Frame/Field Sequential, type=0
Revision: VSC SDP supporting 3D stereo + PR [6]
PR state: Active
CRC valid: VSC payload does not contain a valid CRC of the SU region/full active fram

SU coordinates Valid: Do not update the RFB
SU Region Upper-left Corner X-coordinate (Pixel Count): 4165

Rectangle Width (Pixel Count): 4625
SU Region First Scan Line Y-coordinate: 5139
Rectangle Height (Pixel Count): 5653

Pixel Encoding and Colorimetry: YCbCr 4:4:4 ITU-R BT.2020 Y'C'BC'R.
Dynamic Range: VESA Range

Component bit depth Type: Reserved

Content Type: Graphics

01 01 03 04 05 06 07 08 09 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 00

B
You may also utilize the Filter drop-down menu to view the Panel Replay VSC packets in real time, as
demonstrated below.
€ vsc:0(32) 9082640 P X
Pause <= == | Clear how Ref Set Ref | Filter
VSC SDP All
Packet ID: 0
Revision Number: 6 P Nertey
Data Bytes: 0x10
3D Method code: Frame/Field Sequential, type=0
Revision: VSC SDP supporting 3D stereo + PR [6]
PR state: Active
CRC valid: VSC payload does not contain a valid CRC of the SU region/full active fram
SU coordinates Valid: Do not update the RFB
SU Region Upper-left Corner X-coordinate (Pixel Count): 4105
Rectangle width (Pixel Count): 4625
SU Region First Scan Line Y-coordinate: 5139
Rectangle Height (Pixel Count): 5653
Pixel Encoding and Colorimetry: YCbhCr 4:4:4 ITU-R BT.2020 Y'C'BC'R.
Dynamic Range: VESA Range
Component bit depth Type: Reserved
Content Type: Graphics
01 01 03 04 05 06 07 68 09 10 11 12 13 14 15 16
17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 o0
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9.4 Capturing Panel Replay VSC Packets

The M42d offers the ability to capture VSC packets in the Protocol Analyzer. A Panel Replay Active trigger
mode is available within the Capture Control utility, as shown below.

[+ Capture Control - O X

| |

Panel Replay Active -

CAPTURE
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After executing the capture, the Virtual Channels within the Capture Viewer show the VSC packets and the
selected update regions. Note the selective updates fields in the Event Details panel of the selected VSC
packet.

DP VC Viewer - O X
Events/Data | Frames | panel-replay-capture [VC-1] Open VC | Main Link
Rows Events Find Time: HH:MM:SS.ms.us.ns(.ps) =
OM & b| @ Q|Marker: [0 € @ > |Maker22 0 < @ > Find = Goto
549117 (0:0:0.003.389.611.111) R
K € ¢ > > Offset 10 L1 L2 EENE

Data

Errors

Markers .
-

320595 395040 460485 543930 618376 +0 01010000 06050007 10030006 14130010

Link Clock # +1 17000403 21000807 25001211 25001615

# Link Clock... TimeStamp Type J Valid Bytes: 16 ” +2 00201518 | 00242322 | 00282726 | 00003130
5004 469464 0:0:0.002.897.925.926 I ss Stereo Method: 1 (Frame/Field Sequential) -
5005 469465 0:0:0.002.897.932.095  [] Audio Timestamp pethod Data: 0 . s

PR STATE: Active
5006 469468 0:0:0.002.897.950.617 Bs= o TamIE . -
5007 469474 0:0:0.002.897.987.654 I ss SU_COORDINATES VALID: Update the RFB o
5008 469475 0:0:0.002.897.993.827 B cr2 2udio CRC for R/Cr: 0x0403 -
5009 469478  0:0:0.002.898.012.316 || sE CRC for G/Y: 0x0€05 -
5010 469484  0:0:0.002.§" " 0= S Fow EYERE 00807 .
Update Region X-Coord: 4105 s
s011 469485 0:0:0.002.4 QS Update Region Y-Coord: 5139 +10
5012 469488 0:0:0.002 . &so-wrew I SE Update Region Width: 4625 s 000

5013 469494 0:0:0.002.898.111.141 B ss Update Region Height: 5653 . o
5014 469495 0:0:0.002.898.117.284 | REE s
RN [ N || Lane 3: 10 00 13 14 15 16 00 29 30 31 00 00 e
5016 469877  0:0:0.002.500.475.303 [ =s Lane 2: 06 00 09 10 11 12 00 25 26 27 28 00 +15
5017 469878 0:0:0.002.900.481.481 IBS Data Lane 1: 07 00 05 06 07 08 00 21 22 23 24 00 s
5018 470301 0:0:0.002.903.092.593 B=s Lane 0: 00 00 01 01 03 04 00 17 18 19 20 00 o,
5019 470302 0:0:0.002.903.098.765 B =s pata 3 e
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9.5 Viewing Panel Replay Auxiliary transactions

ACA decoding has been implemented for all Panel Replay DPCD registers. When a source DUT makes a
connection to the M42d, you can monitor the Aux Channel to verify that the source reads the Panel Replay
DPCD registers as shown below.

Note: For procedures for using the M42d’s ACA utility, including running an analysis and finding/filtering for
specific events, see Chapter 6 Auxiliary Channel Analyzer.

The following example shows an Aux Channel Analysis in which the source DUT confirms that Panel Replay
capability is supported by the M42d’s emulated Rx.

| [PanelReplay_DPCD6] Events: 12 (24)

[T AcA Data Viewer - O b4 ‘
Open Close Export Options Filter  Find o

0 DNAT 13 > R:200 SINK_COUNT L=8 Start Time: +02:07:00.208930
1 DNAT 13 || < ACK 41 00 77 77 05 03 00 00 Type: Native
2 pNaT 11 ] > R:BO PANEL REPLAY CAPABILITY ... Direction: Meply
Command: ACK
Reply to Read Request.
4 pNAT 11 [| > R:200 SINK_COUNT L=8
5 | DNAP |11 ji< ACK 41 00 00 00 00 03 00 00 000BO: PANEL REPLAY CAPABILITY SUPPORTED
6 pNaT 13 || > R:200 SINK_CoUNT L=8 Bit! Name value D
7 pNAT 13 Jl < ACK 41 00 77 77 05 03 00 00 | @ mmmmm e e
8 DNAT 11 || > R:200 SINK_COUNT L=8 0  Panel l}ﬂplay Support ¥(1)
9 oNaT 11 || < Ack 41 00 00 00 00 03 00 00 1 Selective Update Support ¥(1)
) _ 2 0 Reserved
10 DNAT 13 [ > R:200 SINK_COUNT L=8 3 B ey
11 pnaT 13 ] < Ack 41 00 77 77 05 03 00 00 4 0 Raserved
S 0 Reserved
6 0 Reserved
7 0 Reserved
[0000] [00 03 == == == == —= —=][.. 1
B < 3: < ACK 03
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10 eDP

The M42d 80G Video Analyzer/Generator supports several eDP features such as fast link training, alternate
scrambler seed, Advanced Link Power Management (ALPM) and backlight control through control pins. A
pin header is available to provide access to the backlight Tx control test feature. The M42d offers the
hardware necessary to support a variety of optional eDP features.

Note: The eDP features are optional and require purchase of a license to activate.

eDP Pin Configurations

1. BL_Enable (Possible Future Rx input)
elP 2. BL_Enable (Tx Output)
Connector 3. BL_PWM_DIM (Possible Future RX input)
4.  BL_PWM_DIM (TX Output)
5 5.  Ground
. . 6. Ground

® 0

10.1 eDP Testing Connections

This section provides procedures on how to connect your eDP TCON panel or graphics source system to
the M41d HBR3 Video Analyzer/Generator. You will use the Standard DisplayPort connectors for testing
eDP (not the USB-C connectors). You will need an eDP to DP adapter cable and or an adapter board to
make these connections.

Admin
= Display for ATP
Notebook PC Manager
Motherboard or Video -
Subsystem Test

Fixture =
Video/ |DP oreDP ) |

Graphics Source

Processing | Fynction
Unit

(GPU)

eDP Source Test Connections
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Host PC for
ATP Manager

Test Display
Fixture TCO Panel

—

eDP Sink Test Connections

10.2 Fast Link Training

This section provides procedures on eDP fast link training. Once the fast link training has been achieved the
Source or Sink test features supported by the M42d 80G Video Analyzer/Generator can be used.

Fast Link Training — Source Tests
Use the following procedure to test eDP fast link training on an eDP source device.

1. Navigate to the Rx Analyzer/Receiver from the Home screen of the M42d ATP Manager GUI

quantumdata
Control Compliance Editors Other
Generator Receiver ACA Remote
Control
Capture Control HEAC

Page 237 July 18, 2021



M42d Video Analyzer/Generator - User Guide Ver. Al

2. Within the Basic Analyzer, select the Tools button on the control menu, then select the eDP tab on the
left-hand side of the Tools dialog box, as shown below.

DisplayPort/USBC 2.0 Protocol Analyzer RX Licensed Licensed
HDCP 1.4 off off (Auto)
UsB-C 4 13.50 4096 2160 2250 60.0 fps
4096 2160 4400 2250 88+, 1o+ 216, 82 RGB sRGB, CEA 8 bpc Progressive
Y N 594.00 MHz 48000 Hz
594.000 MHz off off

Link Status

eDP Enable

LTTPR

MST

Hot-plug

HDCP

ALPM Set EDID
» eDF Set DPCD

USB-C Tools
Error Info , Passive
Backlight Monitor

SPDIF / Trigger

3. Enable eDP and Fast Link Training using the Enabled buttons indicated below:

eDP Enable

=)l Disabled

Fast Link Train

=)l Disabled

4. Select to enable or disable Spread Spectrum according to your test requirements.

Spread Spectrum

Enabled QMEE]) !
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5. Select to Fast Link Training Lane Count and Link Rate according to your test requirements.

Lane Count
ey -

Link Rate
1.62 216 243 2.70

3.24 432 pgExE 8.10

Fast Link Training — Sink Tests
Use the following procedure to test eDP fast link training on an eDP sink device.

1. Access the Fast Link Training controls from the Generator panel and the Tools tab.

® Output
Topology
Link Train - Jot) Synchronous Clock @&
ALPM Current Status
Backlight Main Stream: USB-C TX enabled

Lane Count: 4 Lanes
USB-C Link Rate: 13.50Gbps
. Lane 1: CRdone, EQ done, SLock done [ffe0]
Lot R Lane 2: CRdone, EQ done, SLock done [ffe0]
HDCP Test Lane 3: CRdone, EQ done, SLock done [ffeQ]
Lane 4: CR done, EQ done, SLock done [ffe0]

EDID Decode Inter-lane Alignment: Yes
=l e Adaptive Training Non-Adaptive Training Fast Training
Image Shift
: cul Lane Count Link Rate (Gbps)
mage Ctr 2 4 XA 216 243 270
DSC
3.24 432 540 8.10
Editors
Scripts Voltage Swing Level Pre-emphasis Level
B o2 B o2
Test Pattern
FAST TRAIN
J:EYA TPS3  TPS4 _

2. Select the Fast Train tab on the right as indicated by the arrow on the above screen shot.

The Link Train window shows the Current Status in the top panel, and the control options within the
bottom panel.
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3. Toggle on or off Spread Spectrum, Synchronous Clock, and FEC (Forward Error Correction) at the
top of the window according to your test requirements, as demonstrated below

Pattern Audio Topology

Spread Spectrum & Synchronous Clock @& FEC &

Current Status
Main Stream: USB-C TX enabl
Lane Count: 4 Lanes

4. Select the Lane Count, Link Rate, Voltage Swing, Pre-Emphasis and the Test Pattern in accordance
with your eDP test requirements. See below.

Spread Spectrum & Synchronous Clock @& FEC &

Current Status
Main Stream: USB-C TX enabled
Lane Count: 4 Lanes
Link Rate: 13.50Gbps
Lane 1: CR done, EQ done, SLock done [ffe0]
Lane 2: CR done, EQ done, SLock done [ffe0]
Lane 3: CR done, EQ done, SLock done [ffe0]
Lane 4: CR done, EQ done, SLock done [ffe0]
Inter-lane Alignment: Yes

Adaptive Training Non-Adaptive Training Fast Training
Lane Count Link Rate (Gbhps)

2 4 <:| t 162 216 243 BB

3.24 432 540 810

Voltage Swing Level Pre-emphasis Level
o [ERERE <::| |:> 0 2 3

Test Pattern

FAST TRAIN
TPS2 TPS3 [ <::| FAST TRAIN

Page 240 July 18, 2021



M42d Video Analyzer/Generator - User Guide Ver. Al

5. Click on the Fast Train button to initiate the link training. Then click on the Refresh button, as shown

below
Spread Spectrum  Jo® Synchronous Clock @& FEC @& Disconnect
Current Status Refresh
Main Stream: USB-C TX enabled
Lane Count: 4 Lanes DP/USBC 2.0
Link Rate: 13.50Gbp5 Generator
Lane 1: CR done, EQ done, SLock done [ffe0]
Lane 2: CR done, EQ done, SLock done [ffe0]
Lane 3: CR done, EQ done, SLock done [ffe0]
Lane 4: CR done, EQ done, SLock done [ffe0]
Inter-lane Alignment: Yes
Adaptive Training Non-Adaptive Training Fast Training
Lane Count Link Rate (Gbps)
2 4 162 216 243 RO
324 432 540 810
Voltage Swing Level Pre-emphasis Level

B 2 0 2 3
Test Pattern
FAST TRAIN
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Fast Link Training — Monitoring the Fast Link Training Transactions on the Aux Channel

Refer to the ACA section Monitoring the DisplayPort auxiliary channels with the ACA utilities for
procedures in monitoring the eDP fast link training and ALPM Aux Channel transactions associated with the
eDP negotiations. A sample screen shot is shown below.

[T AcA Remote Control

DISCONNECT START

@ Total Events: 240

0 DPPRE 11
1 DNAT 11
2 DPPRE 13
3 DNAT 13
4 DPPRE 11
5 DNAT 11
6 DPPRE 13
7 DNAT 13
8 DPPRE 11
9 DNAT 11
10 DPPRE 13
11 DNAT 13
DPPRE

DPPRE
15 DNAT 13
16 DPPRE 11
17 DNAT 11
18 DPPRE 13
19 DNAT 13
20 DPPRE 13
21 DNAT 13
22 DPPRE 11
23 DNAT 11
24 DPPRE 11
25 DNAT 11
26 DPPRE 13
27 DNAT 13

- O X
PAUSE Events Options  Scroll-lock Clear Save + o
:17:09.776770 Precharge/Sync Count: 32 D Start Time: +17:17:09.896126 ~
:17:09.776770 || > R:200 SINK COUNT L=8 Type: Native
:17:09.776770 Precharge/Sync Count: 32 Direction: Reply
:17:09.776770 || > R:200 SINK COUNT 1=8 Command: ACK
:17:09.776844 Precharge/Sync Count: 32 EeplyftofReadjnequest
:17:09.776844 I< ACK 41 00 77 77 05 03 00 00 00200: SINK COUNT
:17:09.776844 Precharge/Sync Count: 32 Bit Name Value Description
:17:09.776844 I< ACK 41 00 77 77 05 03 00 00 | = comme mm e e e
:17:09.896051 Precharge/Sync Count: 32 SINK COUNT 1 Bits 7 + 5:0
:17:09.896051 || > R:200 SINK COUNT L=8 6 CP_READY Y(1)
:17:09.896052 Precharge/Sync Count: 32
:17:09.896052 | > R:200 SINK COUNT L=8 0020llait“;;;:—SERVICE—IRQ—VECTOR s (i
.896126 Precharge/Synec Count: 32 | L __ ol e e 1_) _______
-IEEE!II 0 REMOTE_CONTROL, COMMAND PENDING N (0)
9.896126 Precharge/Sync Count: 32 1  AUTOMATED TEST REQUEST N(0)
:17:09.896126 || < ACK 41 00 77 77 05 03 00 00 Z EE m o)
:17:10.289181 Precharge/Sync Count: 32 = e SRIE (@)
4 DOWN REP MSG RDY N(0)
:17:10.289181 I> R:200 SINK COUNT L=8 5 up REQ MSG RDY N (0)
:17:10.289181 Precharge/Sync Count: 32 6 SINK SPECIFIC IRQ N(0)
:17:10.289181 | > R:200 SINK COUNT L=8 7 - - 0 Reserved
:17:10.289255 Precharge/Sync Count: 32
:17:10.289255 || < ACK 41 00 77 77 05 03 00 00 00202: LANEO_1 STATUS: o
:17:10.289256 Precharge/Sync Count: 32 _?J_"_:_ IST? __________________________ Y?]_Jff ?fff’fl_'{“_::_'c_"_l___
:17:10.289256 I< ACK 41 00 77 77 05 03 00 00 0 LANEO CR DONE Y(1)
:17:13.939544 Precharge/Sync Count: 32 1 LANEQ CHANNEL EQ DONE Y(1)
:17:13.939544 || > R:200 SINK COUNT L=8 2  LANEQ_SYMBOL LOCKED ¥ (1)
:17:13.939544 Precharge/Sync Count: 32 3 0 Reserved ™
:17:13.939544 || > R:200 SINK COUNT L=8 I < > 13: < ACK 41 00 77 77 05 03 00 00
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10.3 Advanced Link Power Management (ALPM)

This section provides procedures on testing eDP ALPM on eDP source and sink devices.

ALPM - Source Tests
Use the following procedure to test eDP ALPM on an eDP source device.

1. Navigate to the Rx Analyzer/Receiver from the Home screen of the M42d ATP Manager GUI.

quantumdata

Control Compliance Editors Other
Generator Receiver ACA Remote
Control
Capture Control HEAC

2. Within the Rx Analyzer, Select the Tools button on the control menu, then select the ALPM tab on the
left-hand side of the Tools dialog box, as shown below.

Licensed

DisplayPort/USBC 2.0 Protocol Analyzer RX Licensed
HDCP 1.4 off Off (Auto)
UsSB-C B 13.50 4096 2160 2250

4096 x 2160 T 4400 x 22sn AR+ 10+ AL R_cRGR Progressive
Y N
594.000 MHz
Link Status
LTTPR Scale
MST DT -
Hot-plug : Y
3 vsSC
HDCP H
: FM ACA
ALPM '
0 Set EDID
en. S CD

Error Info
Backlight

SPDIF / Trigger
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3. Within this window, view the States diagram on the top of the Tools panel and the State Transaction
History at the bottom.

Note: You may need to zoom in or out on the diagram, which can be done using the magnifying glass

icons at the bottom right of the panel & & as shown above

ALPM - Sink Tests

Use the following procedure to test eDP ALPM on an eDP sink device.

1. Access the ALPM controls from the Generator panel and the Tools tab, as shown below.

4, ¥ Output

Pattern Topology

Link Train Press to
S _ PHY SLEED Cause Event
: O States = Disable AV Stream
BaCkIIght Dd_L PHY STANDBY, e T o memememesmememsemsesmsememememmm——m——m————e
USB-C 1 : ACTIVE = Enable AV Stream
To ST la: ACTIVE NOSTREAM
DPCD Viewer la : — ~ Disable Main Link
2 : STANDBY
HDCF Test 2a: FW_STANDBY ~ Enable Main Link
EDID Decode 3 : SLEEP
EDID Comp 3a: FW_SLEEP = Set DPCD Sleep
4 : OFF ~ Set DPCD Wake

Image Ctrl

= ML_PHY_SLEEP

Image Shift

DSC
Editors

= ML_PHY_STANDBY

. = AUX_PHY_WAKE
Scripts

q @
2. Select the ALPM button on the left indicated by the arrow on the above screen shot.
The ALPM window shows the current state on the left side of the panel.

3. Select the activation buttons on the right side of the window underneath Press to Cause Event to cause
transitions to the various ALPM states.
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The following table describes the ALPM Activation function buttons.

ALPM State Transition Buttons

Activation Buttons

Function

Disable AV Stream
= Disable AV Stream

Disables the streaming of audio and video over the main link. The
link is trained and the source is sending either an idle pattern or a
ML_PHY_LOCK pattern. Causes a transition to the 1a state: Active
NoStream.

Enable AV Stream
= Enable AV Stream

Enables the streaming of audio and video over the main link. The
link is trained and the source is sending an AV stream. Causes a
transition to the 1 state: Active.

Disable Main Link
= Disable Main Link

Disables the Main Link.

Enable Main Link
= Enable Main Link

Enables the Main Link.

Set DPCD Sleep
= Set DPCD Sleep

Puts the ALPM sink in the Sleep state by writing to DPCD registers
over the Aux Channel.

Set DPCD Wake
= Set DPCD Wake

Puts the ALPM sink in the Wake state by writing to DPCD registers
over the Aux Channel.

ML Phy Sleep
= ML_PHY_SLEEP

Puts the ALPM sink in the Sleep state by sending K-character
sequence over the Main Link.

ML Phy Standby
= ML_PHY_STANDBY

Puts the ALPM sink in the Standby state by sending K-character
sequence over the Main Link.

Aux Phy Wake
= AUX_PHY_WAKE

Puts the ALPM sink in the Standby state by writing a bit sequence
over the Aux Channel.
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The example below demonstrates the Set DPCD Sleep event being activated

Press to
Cause Event
MI, PHY SLEEP

. @ SIS = Disable AV Stream
ML PHY STANDBY ™~  — —~———————————————————=—

1l : ACTIVE = Enable AV Stream
la: ACTIVE NOSTREAM
2 : STANDBY

2a: FW_STANDBY = Enable Main Link
3 : SLEEP
3a: FW_SLEEP

© (2
4 : OFF ~ Set DPCD Wake

To STANDBY

la = Disable Main Link

= Set DPCD Sleep

= ML_PHY_SLEEP
= ML_PHY_STANDBY

= AUX_PHY_WAKE

Q Q Event Issued: Set DPCD Sleep<::|

Fast Link Training — Monitoring the ALPM Transactions on the Aux Channel

Refer to the ACA section Monitoring the DisplayPort auxiliary channels with the ACA utilities for
procedures in monitoring the eDP ALPM Aux Channel transactions associated with the eDP negotiations. A
sample screen shot is shown below.

[T ACA Remote Control - O X

DISCONNECT| [EAF:Gig Events Options  ScrollHlock Clear Save ~ P

@ Total Events: 240

0 DPPRE 11 +17:17:09.776770 Precharge/Sync Count: 32 © Start Time: +17:17:09.896126 )
1 DNAT 11 +17:17:09.776770 || > R:200 SINK COUNT L=8 a Type: Native

2  DPPRE 13 +17:17:09.776770 Precharge/Sync Count: 32 Direction: Reply

3 DNAT 13 +17:17:09.776770 || > R:200 SINK_COUNT L=8 Command: ACK

4 DPPRE 11 +17:17:09.776844 Precharge/Sync Count: 32 Reply to Read Request.

5 DNAT 11 +17:17:09.776844 || < ACK 41 00 77 77 05 03 00 00

6

7

8

00200: SINK COUNT
DPPRE 13 +17:17:09.776844 Precharge/Sync Count: 32 -

Bit Name Value Description
DNAT 13 +17:17:09.776844 I< ACK 41 00 77 77 05 03 00 00 [  —cceme memeee e e mmmmmm———————
DPPRE 11 +17:17:09.896051 Precharge/Sync Count: 32 SINK _COUNT 1 Bits 7 + 5:0
9 DNAT 11 +17:17:09.896051 || > R:200 SINK COUNT L=8 6 CP_READY ¥(1)

10 DPPRE 13 +17:17:09.896052 Precharge/Sync Count: 32

00201: DEVICE SERVICE IRQ VECTOR
11 DNAT 13 +17:17:09.896052 I> R:200 SINK COUNT L=8 - _TRQ

Bit Name Value Description

12 DPPRE 11 +17: .B96126 Precharge/Sync Count: 32 | o el el
+17 17:09.896126 | /< ACK 41 00 77 77 05 03 00 00 0 REMOTE CONTROL COMMAND PENDING N(0)
14 DPPRE +17: 9.896126 Precharge/Sync Count: 32 1 AUTOMATED TEST REQUEST N(0)
15  DNAT 13 +17:17:09.896126 [J< ACK 41 00 77 77 05 03 00 00 z G =IO
16 DPBRE 11 +17:17:10.289181  Precharge/Sync Count: 32 P CEEE Y H(ley

o ; - 4 DOWN REP MSG RDY N(0)
17 DNAT 11 +17:17:10.289181 || > R:200 SINK COUNT L=8 5 UP REQ MSG RDY N(0)
18 DPPRE 13 +17:17:10.289181 Precharge/Sync Count: 32 6 SINK | SPECIFIC . IRQ N(0)
19 DNAT 13 +17:17:10.289181 || > R:200 SINK COUNT L=8 7 0 Reserved

20 DPPRE 13 +17:17:10.289255 Precharge/Sync Count: 32
21 DNAT 13 +17:17:10.289255 || < Ack 41 00 77 77 05 03 00 00 WUEVES RS 1| RSRIEE

22 DPPRE 11 +17:17:10.289256  Prechargs/Sync Count: 32 pit Nage Value Description
23 DNAT 11 +17:17:10.289256 || < ACK 41 00 77 77 05 03 00 00 0 LANEO CR DONE ¥(1)

24 DPPRE 11 +17:17:13.939544 Precharge/Sync Count: 32 1 LANEOQ CHANNEL , EQ DONE Y (1)

25 DNAT 11 +17:17:13.939544 I> R:200 SINK COUNT L=8 2 LAN'EU_SYMBOL_LDCKED Y (1)

26 DPPRE 13 +17:17:13.939544 Precharge/Sync Count: 32 3 0  Reserved o
27  DNAT 13 +17:17:13.939544 || > R:200 SINK_COUNT L=8 @ < * > 13: < ACK 41 00 77 77 05 03 00 00
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10.4 Alternate Scrambler Seed

The DP 2.0 eDP-capable module supports the alternate scrambler seed. Currently the feature is supported
only through the command line. Use the following procedures to activate the alternate scrambler seed for an
eDP source.

1. Access the command line interface through the ATP GUI Manager console or a terminal program such
as PUTTY as shown below.

ﬁ PuTTY Configuration |. 2 el
Categary:
E- Spssion Basic options for your PuTTY session
‘ -~ Logging Specify the destination you want to connect to
=) Teminal
.. Keyboard Host Name (or IP address) Port
... Bell 10.30.196.32 23
- Features Connection type:
= Window (Z)Raw @ Telnet () Rlogin (0 S5H () Seral
Appea@nce Load, save or delete a stored session
- Behaviour
- Translation Saved Sessions
- Selection
- Colours ;
Default Settings
[=)- Connection kand
- Prosgy
- Rlogin
- 55H
- Seial Close window an exit:
() Always () Never (@ Only on clean exit
[ About ] [ Help ] [ COpen J [ Cancel

2. Enter gd for the login.
3. Enter gd for the password.
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The following screen appears.

10.30.196.32 - PuTTY

LS

4. To enable alternate scrambler, type the following command:

10.30.196.32 - PuTTY
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5. To disable alternate scrambler, type the following command:

£ 10.30.196.32 - PuTTY =)
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10.5 Backlight Control

This section describes backlight control and provides procedures for using the M41d HBR3 Video
Analyzer/Generator to control the backlight of an eDP TCON panel subsystem.

There are two methods of controlling the backlight: 1) Aux control messages, 2) control backlight thought
direct connection leads.

Backlight Control Test Connections

This subsection provides procedures on how to connect the M42d 80G Video Analyzer/Generator to your
eDP display panel for backlight control. You will use the Standard DisplayPort connector and the eDP
header pin block and a special Teledyne LeCroy provided cable assembly.

1. Connect the provided cable from the eDP System Panel using the eDP connector.

2. Connect the other end with the standard DP connector and the eDP header block the provided cable to
the M42d. Refer to the diagrams below.

Note: The eDP header block is used for controlling the backlight of an eDP display. The pinout and functions are shown
below.

eDP Pin Configurations:

op 1. BL_Enable (Possible Future Rx input)

Connecter 2. BL_Enable (Tx Output)

3. BL_PWM_DIM (Possible Future RX input)
® @® |°| 4 BL_PWM_DIM (TX Output)

5. Ground

3
¢ o 6. Ground
® @ (!
Host PC for

ATP Manager

“PUTELEDYNEL LI

eDP Sink Test Connections
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Backlight Control — Sink Tests
Use the following procedure to test eDP backlight on an eDP sink device.

1. Access the Backlight controls from the Generator panel and the Tools tab. Refer to the screen below.

@ Output

Format Pattern Topology

Link Train Use Capabilities Control Mode

ALPM ves [} Controlled by PWM eDP Pin ~
Backlight R85
USB-C PWM Duty Cycle PWM Generator Divider Pn
DPCD Viewer (0 - 100%) (1 - 16)
HDCP Test - 50 LS L ] 10 L
EDID Decode Pre-Scaling Frequency Divider
(1 - 255)
EDID Comp 1 »
Image Shift
Image Ctrl BL_PWM_DIM Frequency: 26.37 KHz
DSC
Editors
Scripts
The following table describes the Tx Backlight Controls.
Tx Backlight Control Fields
Use Capabilities Use Capabilities — Enables or disables the Backlight
trol feature.
Yes m con
Control Mode Control Mode — Select how the backlight is
Controlled by PWM eDP Pin - controlled. Options available are:
. = Disabled -
Disabled

= Controlled by DPCD
= Controlled by PWM eDP Pin
= PWM Duty-Cycle x DPCD Set

Controlled by DPCD
Controlled by PWM eDP Pin

pWM DUtY‘CYCIQ X DPCD Set n DPCD Frequency Set

DPCD Frequency Set

Brightness Brightness — Set the brightness of the backlight.
{0 - &5535)

& 255 " Note: Must be in Controlled by DPCD mode
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Tx Backlight Control Fields

PWM Duty Cycle — The Duty Cycle control can be
e modified in percentages from 0 to 100%. The
percentage of the Duty Cycle controls the percentage

(0 - 100%)
#| 50 |9 of the voltage high period.

Pre-Scaling Frequency Divider | Pre-Scaling Freq Divider — The Pre-Scaling
@ ‘1255}. Frequency Divider is used to pre-scale the backlight
N PWM Cycle frequency.

PWM Generator Divider Pn | PWM Generator Divider Pn - The PWM Generator
{1 - 16) Divider is used to create backlight dimming PWM
@ | 10 | signal.
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Appendices

Appendix A. Licenses

Many of the features of the M42d require a specific license to operate. This appendix will demonstrate how
to apply a license, as well as list the available licenses.

To obtain a license for the M42d, contact Teledyne Support, accessible at
http://quantumdata.com/support.html

Applying Licenses
To apply a license:

1. Upload the license file (.lic) using the Navigator by clicking Instruments, then selecting Licenses and
clicking Apply ATP License. Alternatively, you can access this by selecting the Other tab on the GUI
home screen and selecting Apply ATP License. Both are shown below.

Note: As the license file will likely be saved to your PC, it is recommended to use the remote host ATP
Manager for this function. All screenshots are based on this GUI, though they are both similar.

Using the Navigator:

W ATP Manager
% Navigator = 7
Captures Connect Name IP Address
Disconnect = = M42d Test 10.30.196.195
Compliance
Add
— Edit
EDID/DPCD REEE
Info ion
Form
Con e v
Imag Inst b |_|
NSOVGERIEE Licenses » | Gener ID File
Other Misc > | Applyt (icense

Apply ATP License

Apply Demo License
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Using the GUI:
quantumdata
Control Compliance Editors Other
il ra [
(o (= x
T r L 4 L 4
ACA Data HDMI Capture Viewer DP Capture Viewer Command Console
Viewer
Instrument Network Set Instrument Instrument Install Software
Settings Date/Time Information Update
Install CT Script Install System Apply ATP Apply Demo
Update Component License License

2. Afile explorer will appear, as shown below. Navigate to the correct directory of the previously
downloaded license, select the .lic file, and click Open.

4% Open X
™ Hl » This PC > Desktop v D

Organize * New folder > | | o

~ A Nat
Name ate

s Quick access
M42d-CB-totallic

Il Desktop
¥ Downloads
# Documents
= Pictures
imnartnA11 i -/
File name: v | |Mlic v
Open Cancel

3. A confirmation will appear, and you must reboot the device for the changes to take effect.
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Verifying Current Licenses

Use the following procedure to check the licenses that are currently applied to your M42d instrument.
4. Using either the embedded M42d GUI or Remote Host PC ATP Manager, open the Navigator.
5. Select the Instruments tab.

6. Choose the instrument that you are looking up and select Information on the left-hand side bar.

The Remote ATP Manager will automatically connect to the specified device, if not already connected.

9% ATP Manager — O
- Navigator = 0@ Apps =
Captures Connect Name IP Address guantumdata
. ® M42d Test 10.30.196.195 . a
Compliance Disconnect - Control Compliance Editors Other
Add ~
ACA Edit
=
IOl Delete
Information Generator Receiver
Formats
Configure v
Images Inst2/l .
Instruments Ll e
T -
Misc 2
s ACA Remote Capture Control
Control
e
HEAC
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The About window will appear, which has various information about the device, and has the Licensed
Features listed toward the bottom of the report, as demonstrated below.

About... X

M-Series Test Platform Version: 6.30.2

M4PMU Version: 0x07

DP 2.0 Protocol Analyzer [29480038034c,pca:8,pcb:3,5n:20170017,] at 1 [DDR 4096MB]:
Gateware: [Version: 4.27.132 Build Number: 1 (06/08/2021 17:17:21 CST) PCB: 2/C rev=l,
Firmware: [Version: 6.30.2 Build Number: 113029 (gd 06/14/2021 16:14:25 CDT) M42d]
PD [Version Tx:11, Rx:11]

System Information:

System SN : [ A301081EDOEB3CC6: :N/A ]
Date : [ Tue Jul 6 08:58:45 CDT 2021 ]
SN [ N/JA::N/A ]
Main Board [ "Super Server" ]
CPUx6 [ 6.158.10 "Intel(R) Core(TM) i5-9400 CPU @ 2.90GHz" ]
DDR : [ 7 GB + 512 MB ]
HD : [ NVME SSD 465 GB (500107862016 bytes) 1]
0s : [ Linux M4XX-95a7 5.4.31 #3 SMP Tue May 5 12:08:24 CDT 2020 x86_ 64 x86 ¢
GUI manager [ Version 6.30.2 34492 202106141601 ]
1 [ 1o inet 127.0.0.1/8 scope host lo ]
2 [ eno2 inet 10.30.196.195/24 brd 10.30.196.255 scope glcbal noprefix:
PCIE3 [ 1
HDMI SRC CT [ 4.13.3 ]
HDN~ ") SRC CT: [ 1.0.4 ]
HDC D CT : [ 4.8.0 ]
HDNM . SRC CT: [ 1.0.0 ]
HDCP rile MD5 Checksums:
- HDC t RX Key: 6bfaa%d92d1865aldla90el709fldec6t
H. X Key: Blefdd4be37c2fd04523829c492ead82b
HDu / RX Key: B85d55306babfd754e7a71d73c%ae4cd0

HDCEk x TX Key: £092c7036330e29ddd5c7db7154b362¢c

Licensed Features
Licensed: 21 [Part of 95-00259 DP Auxiliary Channel Analyzer, M42]
Licensed: 21 [Part of 95-00261 M42d DP 1.4 DP Auxiliary Channel Analyzer, M42]
Licensed: 32 [Part of 95-00226 DisplayPort Capture/Analysis, M42]
Licensed: 33 [Part of 00-00259 M42d DP 2.0 HDCP 2.3 Function, M42]
Licensed: 33 [Part of 00-00261 M42d DP 1.4 HDCP 2.3 Function, M42]
Licensed: 42 [95-00214 DP HDCP 2.3 Compliance Test - Source, M42]
Licensed: 43 [95-00217 DP HDCP 2.3 Compliance Test - Sink, M42]
Licensed: 47 [Part of 95-00216 DisplayPort CT Package 2 LLCT 1.2 Core - Sink, M42]
Licensed: 48 [Part of 95-00213 DisplayPort CT Package 3 LLCT HBR3 Source Tests, M42]
Licensed: 48 [Part of 95-00232 DisplayPort HBR3 Link Layer Source Compliance Tests, M
Licensed: 50 [Part of 00-00259 M42d DP 2.0 Video Generator Function, M42]
Licensed: 50 [Part of 00-00261 M42d DP 1.4 Video Generator Function, M42]
Licensed: 51 [Part of 00-00259 M42d DP 2.0 Basic Video Analyzer Software, M42]
Licensed: 51 [Part of 00-00261 M42d DP 1.4 Basic Video Analyzer Software, M42]
Licensed: 55 [Part of 95-00226 DP 1.4 Display Stream Compression (DSC) Rx Analysis, M!¢
Licensed: 56 [Part of 95-00225 DP 1.4 FEC/DSC Tx, M42]
Licensed: 61 [Part of 95-00216 DisplayPort CT Package 4 LLCT 1.4 - Sink Tests, M42]
Licensed: 61 [Part of 95-00233 DisplayPort HBR3 Link Layer Sink Compliance Tests, M42]

T.dcansad: AR [95-00259 MA24 NP 2.0 1ISR-C A1+ Made Fnahle. MA421
< >

SAVETO FILE CLOSE I
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Additionally, you can save this instrument information report as a .txt file. This is necessary when contacting
Teledyne support regarding licenses, as they will ask you to send the report for a number of reasons,
including:

» The instrument information report includes the hash codes necessary to write a new license for your
specific instrument.

= The new license overwrites the current license; the new license is appended to a list of the current
licenses on the instrument, which Teledyne support can obtain from the instrument information
report.

Save the Instrument Information Report by selecting the SAVE TO FILE button at the bottom left of the
report window, as shown below.

About... X

HDCP Key File MD5 Checksums: A
HDCP 1l.x RX Key: 6bfaa9d92d1865aldla%0el709fldecé
HDCP 1.x TX Key: 8lefd4be37c2f£d04523829c492ead82b
HDCP 2.x RX Key: 85d55306babfd754e7a71d73c%aedcd0
HDCP 2.x TX Key: £092¢7036330e29ddd5c7db7154b362¢c

Licensed Features

Licensed: 21 [Part of 95-00259 DP Auxiliary Channel Analyzer, M42]

Licensed: 21 [Part of 95-00261 M42d DP 1.4 DP Auxiliary Channel Analyzer, M42]

Licensed: 32 [Part of 95-00226 DisplayPort Capture/Analysis, M42]

Licensed: 33 [Part of 00-00259 M42d DP 2.0 HDCP 2.3 Function, M42]

Licensed: 33 [Part of 00-00261 M42d DP 1.4 HDCP 2.3 Function, M42]
- Licensed: 42 [95-00214 DP HDCP 2.3 Compliance Test - Source, M42]
Licensed: 43 [95-00217 DP HDCP 2.3 Compliance Test - Sink, M42]
Licensed: 47 [Part of 95-00216 DisplayPort CT Package 2 LLCT 1.2 Core - Sink, M42]
Licensed: 48 [Part of 95-00213 DisplayPort CT Package 3 LLCT HBR3 Source Tests, M42]
Licensed: 48 [Part of 95-00232 DisplayPort HBR3 Link Layer Source Compliance Tests, M42]
Licensed: 50 [Part of 00-00259 M42d DP 2.0 Video Generator Function, M42]
Licensed: 50 [Part of 00-00261 M42d DP 1.4 Video Generator Function, M42]
Licensed: 51 [Part of 00-00259 M42d DP 2.0 Basic Video Analyzer Software, M42]
Licensed: 51 [Part of 00-00261 M42d DP 1.4 Basic Video Analyzer Software, M42]
Licensed: 55 [Part of 95-00226 DP 1.4 Display Stream Compression (DSC) Rx Analysis, M42]
Licensed: 56 [Part of 95-00225 DP 1.4 FEC/DSC Tx, M42]
Licensed: 61 [Part of 95-00216 DisplayPort CT Package 4 LLCT 1.4 - Sink Tests, M42] ™

< >

SAVE TO FILE CLOSE I
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License Listing
This appendix provides a listing of all licenses available for the M42d.

The licenses and this listing are subject to revisions. Check current licenses and product ordering codes at
https://www.quantumdata.com/m42d.htm| under the Options tab, shown below.

< c @ quantumdata.com/m42d.html

m— —— M

The following items and options are available for the M42d 80Gbps Video Analyzer/Generator for
DisplayPort 2.0 Testing:

Ordering Product Codes:

* 00-00259: M42d tester. Includes emulation and functional testing for DisplayPort 1.4 and 2.0
sources & sinks. Includes Aux Channel Analyzer function. Standard DP port connectors and USB-C
port connectors activated.

» 00-00261: M42d tester. Includes emulation and functional testing for DisplayPort 1.4 sources &
sinks. Includes Aux Channel Analyzer function. Standard DP port connectors and USB-C port
connectors activated.

* 95-00221: M42d upgrade from 00-00261 DP 1.4 tester to 00-00259 DP 2.0 tester capabilities.

To obtain a license, contact Teledyne Support, accessible at http://quantumdata.com/support.html.

Part Number | Description License Keys
(SKU)
00-00259 quantumdata M42d DisplayPort 2.0 UHBR-20 Video 21:33:50:51:68:69:110:111

Analyzer/Generator

- Base DP 2.0 functionality includes UHBR video generation,
basic analysis and ACA

- With both DP and USB-C ports enabled

00-00261 quantumdata M42d DisplayPort 2.0 HBR3 Video 21:33:50:51:68:69
Analyzer/Generator

- Base DP 1.4 functionality includes HBR3 video generation, basic
analysis and ACA

- With both DP and USB-C ports enabled

Options
95-00221 M42d Upgrade 00-00261 to enable UHBR rates 103
- Requires 00-00261
95-00222 M42d Passive Probing Main Link and Aux Channel 104
- Requires 00-00259 or 00-00261
95-00225 M42d DP Enhanced Sink Functional Tests 56:101:105:112:107
- Includes DSC (for DP 1.4), LTTPR (and Panel Replay if 00-00259
or 95-00221)
- LTTPR and Panel Replay will be available in a future release
95-00226 M42d DP Enhanced Source Functional Tests 32:55:102:106:108:113:109
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- Includes Capture Analysis, DSC (for DP 1.4), LTTPR (and Panel
Replay if 00-00259 or 95-00221)

- LTTPR and Panel Replay will be available in a future release

95-00227

M41d/M42d DP EDID/DisplaylD Sink Compliance Test Suite

73

- Requires (00-00259 or 00-00261) and 95-00225, Or:

- Requires 00-00260 and 95-00220

95-00228

M41d/M42d DP EDID/DisplaylD Source Compliance Test Suite

76

- Requires (00-00259 or 00-00261) and 95-00226, Or:

- Requires 00-00260 and 95-00219

95-00209

M4 Series Rackmount Kit

N/A

- Requires 00-00258 or 00-00259 or 00-00260 or 00-00261

95-00212

M41d/M42d Embedded DisplayPort (eDP) option

70

- Requires 00-00259 or 00-00261, Or:

- Requires 00-00260

95-00213

M41d/M42d DP 1.4 Link Layer & FEC Source Compliance Test
Suite

35:48:93

- Requires (00-00259 or 00-00261) and 95-00226, Or:

- Requires 00-00260 and 95-00219

95-00214

M41d/M42d DP HDCP 2.3 Source Compliance Test Suite

33:43

- Requires (00-00259 or 00-00261) and 95-00226, Or:

- Requires 00-00260 and 95-00219

95-00215

M41d/M42d DP 1.4 DSC & FEC Source Compliance Test Suite

71

- Requires (00-00259 or 00-00261) and 95-00226, Or:

- Requires 00-00260 and 95-00219

95-00216

M41d/M42d DP 1.4 Link Layer & FEC Sink Compliance Test
Suite

47:61:94

- Requires (00-00259 or 00-00261) and 95-00225, Or:

- Requires 00-00260 and 95-00220

95-00217

M41d/M42d DP HDCP 2.3 Sink Compliance Test Suite

33:43

- Requires (00-00259 or 00-00261) and 95-00225, Or:

- Requires 00-00260 and 95-00220

95-00218

M41d/M42d DP 1.4 DSC & FEC Sink Compliance Test Suite

72

- Requires (00-00259 or 00-00261) and 95-00225, Or:

- Requires 00-00260 and 95-00220

95-00232

M41d/M42d DP 2.0 Link Layer Source Compliance Test Suite

115

- Requires (00-00259 or 00-00261) and 95-00226, Or:

- Requires 00-00260 and 95-00219

95-00233

M41d/M42d DP 2.0 Link Layer Sink Compliance Test Suite

116

- Requires (00-00259 or 00-00261) and 95-00225, Or:

- Requires 00-00260 and 95-00220

95-00234

M41d/M42d DP Adaptive Sync Source Compliance Test Suite

117

- Requires (00-00259 or 00-00261) and 95-00226, Or:

- Requires 00-00260 and 95-00219
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95-00235 M41d/M42d DP Adaptive Sync Sink Compliance Test Suite 118
- Requires (00-00259 or 00-00261) and 95-00225, Or:
- Requires 00-00260 and 95-00220
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Appendix B. Configurable LTTPR Capability Registers

As covered in Chapter 8 LTTPR Testing, while emulating LTTPR for testing of a source, many LTTPR
capability registers within the DPCD are modifiable. This appendix lists those registers that can be edited.

Note: For more information on the registers, including field values, see the VESA DisplayPort 2.0 Standard

document.

See 8.2 Modifying DPCD of Emulated LTTPR for specific instructions on accessing the DPCD Editor,
saving custom configurations, and opening them upon startup. A screenshot of the LTTPR tab of the DPCD
editor is below.

FO000h
F0001h
F0002h
F0003h
FO004h
F0005h
F0006h
FO007h

LTTPR_FIELD DATA STRUCTURE REV New Open Save

8b/10b_MAX_LINK RATE PHY REPEATER
PHY_ REPEATER_CNT

PHY REPEATER MODE
MAX_LANE_COUNT PHY REPEATER

PHY REPEATER EXTENDED WAKE TIMEOUT

PHY REPEATER_128BE/132B_RATES

LTTPR Capability Registers:

See the following table for the configurable registers.

LTTPR_FIELD DATA STRUCTURE_ REV

Bit Field Name Field Value

MATN LINK CHANNEL CODING PHY REPEATER T7-4 Major Revisio

DPCD Register Field(s)

Address

FO000h LTTPR_FIELD DATA STRUCTURE_REV = Minor Revision Number

= Major Revision Number

FO001h | 8b/10b_MAX_LINK_RATE_PHY_REPEATER | MAX_LINK_RATE (Gbps per lane)

FO002h | PHY_REPEATER_CNT Count: Indicates the number of LTTPRs that
are present. Up to eight LTTPRs are
supported.

FOOO3h | PHY_REPEATER_MODE Mode: Indicates the mode in which an
LTTPR is operating.

F0004h MAX_LANE_COUNT_PHY_ REPEATER = MAX LANE_COUNT

= Reserved
FO005h PHY_REPEATER_EXTENDED_ WAKE __ = EXTENDED WAKE_TIMEOUT _
TIMEOUT REQUEST
= EXTENDED WAKE_TIMEOUT_GRANT
FO006h MAIN_LINK_CHANNEL_ CODING_PHY _ = 128b/132b SUPPORTED
REPEATER n Reserved
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DPCD Register Field(s)
Address
FO007h PHY REPEATER 128B/132B RATES = 10 Gbps/lane Support

= 13.5 Ghps/lane Support
= 20 Gbps/lane Support
= Reserved

The following tables are the configurable registers for each individual LTTPR. The only significant changes
among the tables are the register address for each LTTPR.

LTTPR1
DPCD Register Field(s)
Address
F0020h TRAINING_AUX RD_INTERVAL_PHY_ = [nterval
REPEATER1 = EXT_RX_CAP_FIELD PRESENT
F0021h TRANSMITTER_CAPABILITY_PHY _ = VOLTAGE_SWING_LEVEL_3_
REPEATER1 SUPPORTED
= PRE_EMPHASIS LEVEL 3 SUPPORTED
= Reserved
FO03Dh | IEEE_OUI
FO040h | Device Identification String
FO046h | Hardware Revision = Hardware Major Revision
= Hardware Minor Revision
FO047h- | Firmware/Software Revision = Major Revision
F0048h = Minor Revision
LTTPR2
DPCD Register Field(s)
Address
FO070h TRAINING_AUX_RD _INTERVAL_PHY _ = [nterval
REPEATER2 = EXT_RX_CAP_FIELD PRESENT
FO071h TRANSMITTER_CAPABILITY_PHY _ = VOLTAGE_SWING_LEVEL_3
REPEATER2 SUPPORTED
= PRE_EMPHASIS LEVEL 3 SUPPORTED
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DPCD Register Field(s)
Address
= Reserved
FO08Dh | IEEE_OUI
FO090h | Device Identification String
FO0096h Hardware Revision = Hardware Major Revision
= Hardware Minor Revision
FO097h- | Firmware/Software Revision = Major Revision
F0098h = Minor Revision
LTTPR3
DPCD Register Field(s)
Address
FOOCOh | TRAINING_AUX RD_INTERVAL_PHY_ = |Interval
RS TER = EXT_RX_CAP_FIELD_PRESENT
FOOC1h | TRANSMITTER_CAPABILITY_PHY_ » VOLTAGE_SWING_LEVEL_3_
REPEATERS SUPPORTED
= PRE_EMPHASIS LEVEL 3 SUPPORTED
= Reserved
FOODDh | IEEE_OUI
FOOEOh | Device Identification String
FOOE6h | Hardware Revision = Hardware Major Revision
= Hardware Minor Revision
FOOE7h- | Firmware/Software Revision = Major Revision
FOOE8h = Minor Revision
LTTPR4
DPCD Register Field(s)
Address
F0110h TRAINING_AUX RD_INTERVAL_PHY_ = |Interval
RIEEFANERS = EXT_RX_CAP_FIELD_PRESENT
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DPCD Register Field(s)
Address
FO111h TRANSMITTER_CAPABILITY_PHY _ = VOLTAGE_SWING_LEVEL_3
REPEATER1 SUPPORTED
= PRE_EMPHASIS LEVEL 3 SUPPORTED
= Reserved
F012Dh | IEEE_OUI
FO130h | Device Identification String
FO0136h | Hardware Revision = Hardware Major Revision
= Hardware Minor Revision
FO0137h- | Firmware/Software Revision * Major Revision
F0138h = Minor Revision
LTTPR5
DPCD Register Field(s)
Address
F0160h TRAINING_AUX RD_INTERVAL _PHY_ = |Interval
REPEATER1 = EXT_RX_CAP_FIELD PRESENT
F0161h TRANSMITTER_CAPABILITY_PHY _ = VOLTAGE_SWING_LEVEL_3
REPEATER1 SUPPORTED
* PRE_EMPHASIS LEVEL_3_SUPPORTED
= Reserved
FO17Dh | IEEE_OUI
FO0180h | Device Identification String
F0186h Hardware Revision = Hardware Major Revision
= Hardware Minor Revision
FO0187h- | Firmware/Software Revision = Major Revision
F0188h

= Minor Revision
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LTTPR6
DPCD Register Field(s)
Address
FO1BOh | TRAINING_AUX_ RD_INTERVAL_PHY_ = Interval
REPEATER1 = EXT_RX_CAP_FIELD PRESENT
FO1B1h | TRANSMITTER_CAPABILITY_PHY_ = VOLTAGE_SWING_LEVEL_3
REPEATER1 SUPPORTED
= PRE_EMPHASIS_LEVEL_3_ SUPPORTED
= Reserved
FO1CDh | IEEE_OUI
FO1DOh | Device Identification String
FO01D6h | Hardware Revision » Hardware Major Revision
= Hardware Minor Revision
FO1D7h- | Firmware/Software Revision = Major Revision
FO1D8h = Minor Revision
LTTPR7
DPCD Register Field(s)
Address
F0200h TRAINING_AUX_RD _INTERVAL_PHY _ = |Interval
REPEATER1 = EXT_RX_CAP_FIELD PRESENT
F0201h TRANSMITTER_CAPABILITY_PHY _ = VOLTAGE_SWING_LEVEL_3_
REPEATER1 SUPPORTED
= PRE_EMPHASIS_LEVEL_3_ SUPPORTED
= Reserved
F021Dh | IEEE_OUI
F0220h | Device Identification String
F0226h | Hardware Revision = Hardware Major Revision
= Hardware Minor Revision
F0227h- | Firmware/Software Revision * Major Revision
F0228h = Minor Revision
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LTTPR8
DPCD Register Field(s)
Address
F0250h TRAINING_AUX_RD_INTERVAL_PHY_ = Interval
REPEATER1 = EXT_RX_CAP_FIELD PRESENT
F0251h TRANSMITTER_CAPABILITY_PHY _ = VOLTAGE_SWING_LEVEL_3
REPEATER1 SUPPORTED
= PRE_EMPHASIS LEVEL 3 SUPPORTED
= Reserved
F026Dh | IEEE_OUI
FO270h | Device Identification String
FO0276h | Hardware Revision = Hardware Major Revision

= Hardware Minor Revision

FO277h- | Firmware/Software Revision = Major Revision
F0278h = Minor Revision
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