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1 About the M42h 96G Video Analyzer/Generator

1.1 Important Notes About this User Guide

This User Guide is based on the functionality of the M41h. Many of the functions described in this
User Guide are not yet implemented in the M42h product but will be in a future release. In most
cases, the features that are not currently supported, are noted in the main sections of this document.
Also, please consult the Release Notes on the Software Downloads page for details on which
functions are supported by any current release.

The Advanced Test Platform (ATP) GUI User Interface look and feel has changed somewhat but the
content of the screens and arrangement of the elements are primarily the same. Overtime, all ATP
GUI screens in this User Guide will be replaced with newer screen examples.

1.2 Scope of this User Guide — What is Not Covered in this User Guide

This User Guide documents the operation of the M42h 96G Video Analyzer/Generator. It is intended
to be used with the M42h Quick Start Guide.

The User Guide describes the features and functions of the M42h 96G Video Analyzer/Generator as
operated through the ATP Manager. The screen shots used are usually from the most current
release of the ATP Manager. In some cases, there are functions of the external ATP Manager that
will be covered in detail as well. These include: 1) provisioning the IP address of the M42h; 2)
viewing the incoming video content from a source device; 3) viewing the incoming HDMI video
metadata and DDC transactions in real time.

This User Guide does not cover procedures for Compliance Testing, one of the features of the
M42h. The procedures for HDMI compliance testing are covered in the HDMI Forum MOls.
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2 About the M42h 96G Video Analyzer/Generator

2.1 Overview

This chapter provides an overview of the M42h 96G Video Analyzer/Generator and the ATP
Manager features. The M42h 96G Video Analyzer/Generator is an analyzer and generator for testing
HDMI 2.1 source and sink devices operating up to 600MHz TMDS character rate and up to
1485MHz pixel rate in FRL mode. It provides visibility into the HDMI protocol to help resolve

common interoperability problems in HDMI® systems. The M42h 96G Video Analyzer/Generator
parses HDMI streams from source devices with an FRL data rate of 96Gb/s.

The M42h 96G Video Analyzer/Generator enables you to specify the type of data that you want to

capture. This could be:

e Data Analysis (Audio, Video, Data Island) - The M42h will capture all the audio packets, video
data and the data islands, timing data and auxiliary data and show them encapsulated into the
Fixed Rate Link (FRL) packets.

e Fixed Rate Link (FRL) Data Analysis - The M42h will capture the Fixed Rate Link (FRL) data and
show the underlying TMDS data elements.

e TMDS Data Analysis - The M42h will only capture the data islands and video frames.

e Protocol Analysis — The M42h will capture the TMDS and Fixed Rate Link (FRL) protocol data
such as the preamble and guard band data.

The ATP Manager is a GUI used to manage the M42h 96G Video Analyzer/Generator.

quantumdata M42h “9™ TELEDYNELECROY
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2.2 What Makes the M42h 96G Video Analyzer/Generator Unique?

The M42h 96G Video Analyzer/Generator analyzer provides visibility into the HDMI FRL and TMDS
protocol, timing, control, and auxiliary data of incoming video stream from an HDMI 2.1 source
device. It captures and decodes encrypted or unencrypted metadata (audio sample, InfoFrames,
and other data packets) as well as HDMI DDC transactions.

2.3 What Options are Available with the M42h 96G Video
Analyzer/Generator?

There are several options available with the M42h 96G Video Analyzer/Generator. You can
purchase the M42h as a base level system with both video analysis and video generation function or
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you can purchase the M42h with only the video analysis function or only the video generation
function. You can upgrade the video analysis-only or the video generator-only configurations to the
full M42h base functionality using the available upgrades:

¢ Enhanced source functional testing (includes deep capture analysis, DSC functional testing
Cable ID, HDR10+ CT, CEC, UHDA & Gaming compliance testing)

¢ Enhanced sink functional testing (includes DSC functional, Cable ID, CEC, HDR, Gaming
compliance testing)

e Aux Channel Analyzer passive monitoring function for DDC channel

e eARC functional testing for Tx

e eARC functional testing for Rx

e eARC compliance testing for Tx

e eARC compliance testing for Rx

e TMDS source compliance testing

e TMDS sink compliance testing

e FRL, FEC, DSC source compliance testing

e FRL, FEC, DSC sink compliance testing

o HDCP source compliance testing

e HDCP sink compliance testing

Procedures for using these options are provided herein except for the FRL compliance tests which
are described in the MOIs and available through the HDMI Forum.

2.4 Changes to this User Guide

This is a new User Guide.

2.5 M42h ATP Manager GUI

The M42h provides a graphical user-interface, ATP Manager, for operation. This GUI can run both
on the M42h instrument itself (embedded ATP Manager) through external display or as a standalone
application running on a PC (external ATP Manager). The look, feel, and functions are similar but not
identical. The ATP Manager GUI is covered in detail in Chapter 3. The following provides the basic
differences between the embedded and external screen layouts.

2.5.1 ATP Manager

The external ATP Manager provides easy access to the captured data on your PC for sharing with
others. It enables you to operate the M42h through a larger interface which allows you to use
multiple panels at the same time.

2.5.2 External ATP Manager and Embedded ATP Manager Screen Layout Differences

There are a few differences in the layouts between the embedded ATP Manager running on an
external display and the external ATP Manager running on a host PC. The primary difference is the
Navigator panel which enables you to access the data elements and test results from an instrument.
On the PC-installed (external) ATP Manager, the Navigator panel is always present on the left side
of the ATP Manager home screen as shown below.
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In the embedded ATP Manager (displayed on an external monitor), the Navigator screen must be

opened from the Apps (Home) screen. The Navigator application can be accessed either from the
Navigator icon on the Other page of the Apps screen, or from the Navigator button located in the
lower left corner of any screen. See the below image of the embedded ATP Manager home screen.

quantumdata
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From the Navigator screen, return to the Apps (home) screen by clicking the Home button in the
upper left corner. See the below image.

= Navigator
Home | Generator e Aux. Channel Analyzer
MHame
Digcon
Fomplnce
ACA Configure »
Install 5
Licenses  »
Misc

Within the numerous embedded ATP Manager screens, the Navigator and Home buttons typically
appear in the upper right corner. See the below image.
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2.6 Types of Data the M42h Allows You to View

By providing visibility into the HDMI FRL protocol, and the underlying protocol, video and data island
blocks as well as SCDC data during FRL link training data, the M42h 96G Video Analyzer/Generator
enables you to detect changes and identify anomalies in the HDMI 2.1 signal. The following is a list
of the data types you can view:

e Fixed Rate Link (FRL)
Fixed Rate Link packets
Character blocks

Super blocks

FEC blocks

e Active Video

o Guard bands
o Preambles

O O O O

e Data Islands
o Guard bands
o Preambles

e DDC transactions

o EDID
SCDC
e Control data (Vsync, Hsync, encryption enable)
e eARC data

o Common mode setup transactions
o Differential mode LPCM and compressed audio.
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3 Getting Started

The following sections provide instructions to get your M42h 96G Video Analyzer/Generator up and
running. This User Guide should be used in conjunction with the Quick Start Guide.

3.1 What is Shipped with the M42h 96G Video Analyzer/Generator?

When a Teledyne LeCroy quantumdata M42h is shipped, it contains the following additional items:

e AC Power Line Cord
e CE mark declaration
e High Speed/high quality HDMI® Cable Category 4
Note: Use of the high-quality HDMI cable is noted within the procedures of this User Guide.
e Ethernet Cable
e Mouse
e Quick Start Guide

3.2 Getting the M42h Up and Running

This section includes the following topics for interconnecting applicable components and making
preliminary adjustments to optional operating modes.

e Connector Description

e Set Up (includes information regarding monitor selection)
e Adjusting M42h Internal Fan Speed

e Changing the ATP Manager GUI Display Resolution

3.2.1 Connector Description

The following table describes the connectors and controls on the M42h front and back panels.

M42h Configurations Information / Function

Protocol Analyzer in M42h Front panel:

= A - HDMI 48G Rx port for analyzing HDMI
2.1 sources.

= B - HDMI 48G Tx port for testing HDMI 2.1
sinks.

= C - HDMI 969 Rx port for analyzing HDMI
2.2 sources.

= D - HDMI 96G Tx port for testing HDMI 2.2
sinks.
Note: LEDs (described in subsection 2.2.2
below).

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

= F — Volume knob for adjusting the internal
speaker level. Used for eARC Rx audio
only.

= G — Power button, press for on/off. See
Note following table.
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M42h Configurations

Information / Function

= H - LCD Display (described in subsection
2.2.3 below).

Back panel:

= | — Power plug (100-240VAC 50/60Hz)

= J - HDMI — Admin port for connecting
external HDMI UHD display for M42h ATP
Manager.

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

= | -RJ45 (2) - E1 Network for connecting
host PC running ATP Mgr. E2 Aux — Not
used

= M - DVI Not used.

= N -RS-232 (2) — Possible future use.

= O - Audio (2) — Possible future use.

= P — CrossSync — Possible future use.

= Q- 3mm Stereo Audio Jack Tip Ring
Sleeve (future)

Note: The M42h 96G Video Analyzer/Generator contains an internal speaker for audio monitoring.
The speaker level is controlled by the front panel Volume knob. Audio monitoring and the volume

control are specifically for eARC Rx audio.

3.2.2 M42h LEDs

= Speed: Red=TMDS, Green=FRL
=  Status: Red=no HP/5V, Green=HP/5V

3.2.3 M42h LCD Display

The M42h is equipped with an LCD display.

quantumda 1 “PRTELEDYNE LECROY
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= Page l-IP Address and Release:
M42h IP address e.g.: 10.211.177.50
Release e.g.: example 7.46.02

= Page 2 - Date:
e.g.: Wednesday April 01, 2025

= Page 3 - Format on 48G or 96G Tx port:
e.g.: 3840x2160p60 RGB

= Page 4 - eARC status on 48G or 96G Tx port:

e.g.: disabled
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= Page 5-48G or 96G Rx Port configuration:
e.g.. TMDS

= Page 6 - eARC Tx configuration on 48G or 96G Rx:
e.g.: enabled
L-PCM 48kHz,24-bit,2ch

6.144MHz clock
3.2.4 Set Up and Power On

The following procedure describes how to interconnect the applicable components to get your M42h
96G Video Analyzer/Generator up and running in the embedded ATP Manager configuration.

1. Remove the M42h from the shipping box and lay it flat or upright on your desktop or benchtop.

>
=
=
S

=
s
2
oy
L
4

quantumdata M42h %™ TELEDYNELECROY
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quantumdata M42h
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Flat Positioning Upright Positioning

2. Connect the provided power cable to the M42h rear panel and to a suitable outlet (110-240V
50/60Hz) (see G in the previous Connector Description table).

3. Connect an external HDMI monitor to the HDMI connector on the M42h rear panel labeled: to
External Monitor (see H in the previous Connector Description table).

Important Note: You can connect a wide variety of displays to the HDMI admin port on the back
of the M42h. However, if the incoming video from the source device under test is content
protected with HDCP 2.3, then you must connect a display that supports HDCP 2.3 in order to
see the incoming video in the Real Time window. You will receive a notification informing you of
this.

Selection of External Monitor:

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

e Dell UltraSharp 27" Monitor Model U2718Q.
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e Dell UltraSharp 27” 4K Monitor Model U2720Q.
e ViewSonic 27" 4K UHD Monitor Model VX2776-4K-MHD.
e Acer 27" Monitor Model KW272U

For an up-to-date list, refer to the latest revision of the Quick Start Guide on the M42h product
page https://teledynelecroy.com/protocolanalyzer/quantumdata-M42h.aspx.

The monitor setup is depicted below.

4. Connect a mouse to one of the USB ports on the front or rear panel of the M42h.
5. Optionally connect a keyboard to one of the other USB ports on the front or rear panel of the
M42h. You can also use the virtual keyboards that present themselves in the ATP Manager.

You can fully operate the M42h through the embedded ATP Manager using this connection scenario
with a keyboard, mouse, and external monitor. However, there is an alternative way with the external
ATP Manager application running on a host Windows PC. You can operate the M42h from the
external ATP Manager installed on a host PC as described in Section 2.3.

6. Power up the M42h via the power button on the front of the M42h.

“9\™ TELEDYNELECROY

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

The M42h 96G Video Analyzer/Generator uses sink emulation with its HDMI Rx port connected
directly to the source device under test. In the sink emulation mode, you monitor the HDMI

transactions between the source device under test and the M42h 96G Video Analyzer/Generator’s
Rx port.
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Note: Use the high-quality HDMI cable provided with the M42h to interconnect the HDMI source or
sink device under test.

Connect your HDMI source or sink device under test to the appropriate In/Rx or Out/Tx port on the
front of the M42h. The connection for an HDMI source DUT is shown below.

External Display
for ATP Manager ||

“JRTELEDYNELECROY

=
=

Keyboard and Mouse for
Controlling embedded ATP
Manager

3.2.5 Adjusting M42h Internal Fan Speed

Once the hardware is set up with an external display connected directly, you may optionally adjust
the internal fan on the M42h unit from its full speed setting (default) to the standard speed.

Full Speed mode is enabled by default 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 mode, which is quieter than the Full Speed setting.

Note: This procedure needs to be done on the M42h instrument itself using a display connected to
the M42h with a keyboard connected to the USB-A port of the instrument.

The procedure for adjusting fan speed is as follows:
1. If not already off, power down the unit by pressing the power button once.
2. Once completely shut down (power button light is red), power the unit on by pressing the power

button again.
3. While booting up, press the DEL key repeatedly to place into BIOS mode.
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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.

© o N g

The device will automatically reboot normally with the lower fan speed setting.

3.2.6 Changing the ATP Manager GUI Display Resolution

You can change the resolution that the ATP Manager GUI is displayed on the connected monitor
using the Mint Linux utilities by following these steps:

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.

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.

3. Select the Settings primary menu on the left; on the right select Display Configuration
secondary menu. The Display Configuration menu appears.

4. Set the resolution to 1080p using the Resolution pull-down menu.

The resolution should change and persist through a reboot.

3.3 Managing the M42h with ATP Manager From a PC.

You can operate the M42h from the ATP Manager application installed on a host PC. 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 M42h over an Ethernet IP connection. These procedures are
provided below.

3.3.1 [Install the M42h ATP Manager GUI Application

Note: You must complete the procedures above before performing the following steps.

This procedure describes how to install the ATP Manager application on your host PC and connect
to the M42h.

1. Download the ATP Manager GUI application from the quantumdata downloads page:
https://teledynelecroy.com/support/softwaredownload/. Double click on ATP Manager 7.50 (or the
latest release) and follow the installation prompts to install the ATP Manager on your Windows
PC.
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o Firmware Upgrades

Also of Interest Technical Library ~ Oscilloscope Probes and Accessories  Request Quote
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2. After installation completes, run the new ATP Manager. It should be available in the Start menu

under All Programs — Quantum Data, and from an icon on your Desktop.

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

3. Connect your PC to the M42h using an Ethernet cable. The connection is made to the Rj45 jack
on the back of the M42h labeled E1 to Network as shown below.

The Ethernet IP connection from the host PC to the M42h can be accomplished through your
corporate network or you can connect directly. Both scenarios are depicted in the images below.
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HDMI Sink (UHD TV)
Device Under Test

Host PC Running
ATP Manager

YR TELEDYNELECRO!

A TELEDYNE -
™ <O =

PC Running ATP Manager w/ Ethernet Connection thru Corporate LAN

HDMI Sink Device
Under Test

Ethernet Direct
Connection

Host PC Running
ATP Manager

PC Running ATP Manager with Ethernet Direct Connection
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4. From the Other page on the Apps panel of the ATP Manager screen, select the Instrument
Network Settings application. A dialog box appears enabling you to set DHCP or specify an IP
address. Sample screen shots of these windows are shown below.

9 ATP Manager — O *
= | Apps -8
o
Control Compliance Editors Other
1l - ..
G =) =)
ACA Data HDMI Capture Viewer DP Capture Viewer Command Console
Viewer
Instrument Network Set Instrument Instrument Install Software
Settings Date/Time Information Update
v
Install CT Script Apply ATP Apply Demo Generate
Update License License License UID
Instrument Network Settings >(
Instrument "AL_M41d"
DHCP o)
IPAddress: |  10.30.196.30 |
Netmask: | 255.255.255.0 |
Gateway: | 10.30.196.254 |
croce ) R

5. Ensure DHCP is toggled Off and enter the IP address. Click the CHANGE button.
Note: Be sure to use an IP address that is compatible with your corporate LAN or with your PC if
you are connecting directly.

6. Power cycle the M42h with the power button on the front panel.
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quantumdata M42h %™ TELEDYNELECROY
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o4 TELEDYNE ' e =
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7. A dialog box will appear on the ATP Manager. Select Shutdown. Wait five seconds and reapply
power.

8. Add your M42h to the ATP Manager application using the green + Add icon or the + Add item on
the Instrument pull-down menu identified below.

% ATP Manager

5 Mavigator = B8
Captures Connect MName IP Address
Disconn - AL_M41d 10.30.196.30
Compliance
L Add
ACA Edit
Delete
EDID/DPCD
Information
Formats Configure b
Images Install b
Licenses @
Instruments Misc N

Other

Help

Import

Exit

The Add Instrument dialog appears enabling you to enter the name and IP information for the
M42h that you are trying to connect to (below).

Page | 21 July 8, 2025



M42h 96G Video Analyzer/Generator Rev. 1

Add Instrument pd

Mame: |HyH4d |

IP Address: [ 10.30.196. 3| |

=]

9. Enter the name (any suitable name) and IP address of the M42h that you want to connect to in
the Add Instrument dialog box (above) and click on the Add activation button.

You will see a series of messages on dialog boxes providing the progress. One example is
shown below:

Connection Progress

Connecting

The M42h with the IP address you entered appears on the list in the ATP Navigator panel. The
ATP Manager application will automatically connect to the M42h once you add the M42h to the
application.

10. If not already connected, connect to the M42h using either the Connect icon or the Connect
item on the right click menu as shown in the screen below. Note that you can also double click
on the M42h in the Instrument dialog box to initiate a connection.
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% ATP Manager

B Navigatorl = 8|
Captures Name IP Address
W AL MA1d 10.30.196.30

Compliance

Delete
EDID/

Information

Formats Configure

Images Install

Licenses

Instruments

isc
Other \

Help

Import

Exit
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Once the connection is made the information about the connected M42h is available via the right

click menu as shown below.

¢ ATP Manager

=

== Navigatorl

Captures Connect

Disconnect
Compliance

ACA

Delete
EDID/DPCD
Information

Formats Configure

Images

Licenses I

Instruments

Other

Help

Import

Exit

MName IP Address
B AL_M41d 10.30.196.30
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The information is then displayed in a separate window. The information on the About...

window tells you the firmware and hardware release and version information as well

as what

options you have. This information will be helpful if you call quantumdata customer support

during an upgrade process.

About... X
Instrument: AL M4ld .
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
M4APMU Version: 0x01
DP 1.4 USB C Protocol Analyzer [294800334486,pca:12 ,pcb:5,sn:9%29950%0078,] at 1 [DDR 409%&MB]:
Gateware: [Version: 4.26.94 Build Number: 1 (12/19/2019 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) M41ld]
System Information:
System SN : [ ASD10810BOESB3CBS: 20010062 ]
Date : [ Thumn May 21 1%:00:19% CDT 2020 ]
SN [ N/A::N/A ]
Main Board [ "Saper Server" ]
CPUx4 [ 6.158.11 "Intel(R) Core(TM) i3-8100 CPU @ 3.60CGHz" ]
DDR : [ 7GB + 512 MB ]
HD : [ NVME SSD 465 GB (500107862016 bytes) ]
"F 0s : [ Linux MAXY 5.3.9 #1 SMP Fri Nov 8 14:43:50 CST 2019 x86_ 64 x86 64 x86_ 64 CGNU/Linux
GUI manager : [ Version 5.71.9 30487_202005131621 ]
1 [ 1o inet 127.0.0.1/8 scope host lo ]
PCIE3 [ 1
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 ]
HDCP Eey File MD5 Checksums:
HDCP 1.x BRX Fey: 6bfaa%d92d1865aldla%0el70%fldect
HDCP 1.x TX Fey: 8lefd4be3T7c2fd04523829c49%2eadi2b
HDCP 2.x BRX Key: 85d55306babfd754eT7a71d73c%aedcdlD
HDCP 2.x TX Fey: f092cT7036330e29ddd5cT7db7154b362c
Licensed Features
Licensed: 21 [Part of 95-00260 DP Anxiliary Channel Analyzer, M41]
Licensed: 33 [Part of 00-00260 M4ld HDCP 2.3 Function, M41]
Licensed: 35 [Part of 95-00213 DisplayPort CT Package 1, M41]
Licensed: 42 [95-00214 DP HDCP 2.3 Compliance Test - Source, M41]
Licensed: 43 [95-00217 DP HDCP 2.3 Compliance Test - Sink, M41]
Licensed: 47 [Part of 95-00216 DisplayPort CT Package 2 LLCT 1.2 Core - Sink, M41]
Licensed: 48 [Part of 95-00213 DisplayPort CT Package 3 LLCT HBR3 Source Tests, M41]
Licensed: 50 [Part of 00-00260 DP 1.4 Video Generator Function, M41] v
£ >
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This procedure describes how to set a ATP Manager’s data and time from your PC. The procedure

assumes that you have connected to an M42h through the external ATP Manager.

1. From the Other page of the Apps (home) screen, select Set Instrument Date/Time.

7% ATP Manager - [m] X
= @ Apps - 0
.
guantumdata
Control Compliance Editors Other
il A r
G =) =3

ACA Data
Viewer

HDMI Capture Viewer DP Capture Viewer Command Console

Instrument Network Set Instrument Instrument Install Software
Settings Date/Time Information Update
R4
Install CT Script Apply ATP Apply Demo Generate
Update License License License UID
The Select Date/Time... dialog box appears as shown below:
2. Set the time buttons and calendar.
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Select Date/Time... b4

Hour Minute Second

i 2.0 @ 5 4 P

Date

1 May, 2020 4
Sun Mon Tue Wed Thu Fri Sat
26 27 28 29 30 1 2
3 4 5 B 7 8 9
m N 12 13 14 13 16
1718 19 20 2 A
24 25 26 27 28 29 30
N1 2 3 4 5 6

- |

3. Click OK.

3.4 M42h 96G Video Analyzer/Generator Operational Modes

3.4.1 Capture, Store and Post Analysis

The Capture and Post Analysis mode is the typical mode of operation and the mode used to analyze
HDMI 2.1 data and is available both through the embedded GUI ATP Manager and the remote host
PC ATP Manager. You can capture various sets of data: 1) Data islands, 2) Data islands with video
and audio, 3) Control data and 4) DDC SCDC transactions.

3.4.2 Real Time Monitoring

The Real Time Monitoring mode enables you to view the incoming video and essential video and
timing parameters. You can also view the metadata through the flyout panels. The Real Time mode
works in for both TMDS and FRL modes. To view the incoming video in Real Time you need to
connect an external monitor to the HDMI monitor port on the back.

3.4.3 M42h Data Analysis Capture Modes

The M42h 96G Video Analyzer/Generator can view different types of data in a capture and store
application.

Fixed Rate Link (FRL) and Forward Error Correction (FEC) Analysis

The M42h 96G Video Analyzer/Generator will capture all the FRL and FEC protocol packets and
elements and depict them graphically on the Event Plot and in table form in the Decode window. The
underlying TMDS video and protocol elements such as the preamble and data island blocks are also
shown.
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3.5 M42h 96G Video Analyzer/Generator Analysis Configurations

The M42h 96G Video Analyzer/Generator uses sink emulation with its HDMI Rx port connected
directly to the source device under test. In the sink emulation mode, you monitor the HDMI
transactions between the source device under test and the M42h 96G Video Analyzer/Generator’s
Rx port.

Note: Use the high-quality HDMI cable provided with the M42h.

External Display
for ATP Manager |

HDMI Source Device

“PRTELEDYNELECROY

=]
=

Keyboard and Mouse for
Controlling embedded ATP
Manager

HDMI 2.1 Source Analysis Configuration — M42h ATP
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3.6 Compliance Test Trial Licenses

Important Note: This function is not yet implemented on the M42h.

In addition to a demo license, the M42h includes a Compliance Test Trial License pre-loaded prior to
shipment and functional upon first start-up.

This trial license offers users the ability to test specific Compliance Tests prior to purchasing the
license required for full access to the Compliance Test Suite. The trial Compliance Test set includes
various frequently used tests for each source and sink. The next subsection contains a table with a
full listing of Compliance Tests offered within this trial.

License Information x

Instrument: "M41h" @ 10.30.196.198, S/N: 137D5AA08079E348
Hello!

Certain features (shown below) are enabled for a limited time so that you can experiment with
them and decide if they are important for your work.

If you would like to purchase one or more of these features, please contact protocolsales(@teledynelecroy.com.

I Status Description SKEUO -
12 Trial expires in 19 days HDMI CEC ITE §5-00201
31 Trial expires in 19 days M4lh HDCP 2.3 Function 00-00258
33 Trial expires in 19 days M41ld HDCP 2.3 Function 00-00260
50 Trial expires in 19 days M4ld DP 1.4 Video Generator Function 00-00260
51 Trial expires in 1% days M4ld DP 1.4 Basic Video Bnalyzer Software 00-00260
24 Trial expires in 1% days & DP 1.4 Passive Aux Channel Monitoring 95-00219, 95-00220
55 Trial expires in 19 days DP 1.4 Display Stream Compression (DSC) Rx Analysis 85-00219%9
56 Trial expires in 1% days DP 1.4 FEC/DSC Tx 85-00220
68 Trial expires in 19 days M4ld USB-C Alt Mode Enable 85-00211
69 Trial expires in 19 days M4ld DP Port Enable 00-00260
70 Trial expires in 19 days M41ld =DP Enakle S5-00212
80 Trial expires in 1% days M4lh Base Functions 00-00258
114 Trial expires in 1% days Passive DDC monitoring in FRL mode 85-00230
122 Trial expires in 19 days M41ld M4lh Trial License Feature
126 Trial expires in 19 days M41lh Dolby Vision Source Test 85-00185 _'I

The Trial License comes pre-loaded on each instrument and is functional upon first-start up. The trial
period takes effect when activated on the instrument during the manufacturing process. The trial
license will last 30 days for domestic shipments and 45 days for non-domestic shipments, allowing
ample time after receiving the instrument for utilization.
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Time remaining on the trial period will be displayed upon startup of the instrument GUI. The following
screenshot demonstrates the message received with an expired trial.

License Information

Instrument: "M41h" @ 10.30.196.1

Hello!

98, S/N: 137D5AA08079E348

The Trial License on the instrument expired today.

Certain features (shown below) were enabled for a limited time so that you could experiment with
them and decide if they were important for your work.

If you would like to purchase one or more of these features, please contact protocolsales@teledynelecroy.com.

ID Status

12 Trial expired today
31 Trial expired today
33 Trial expired today
50 Trial expired today
51 Trial expired today
54 Trial expired today
55 Trial expired today
56 Trial expired today
68 Trial expired today
69 Trial expired today
70 Trial expired today
80 Trial expired today

114 Trial expired today

] Do not notify me again.

Description

HDMI CEC ITE

M41lh HDCP 2.3 Function

M41ld HDCP 2.3 Function

M41ld DP 1.4 Video Generator Function

M4ld DP 1.4 Basic Video Analvzer Software

& DP 1.4 Passive Rux Channel Monitoring
DP 1.4 Display Stream Compression (DSC) Rx Rnalysis

DP 1.4 FEC/DSC Tx

M41ld USB-C Alt Mode Enable

M41ld DP Port Enable

M41ld eDP Enable

M41lh Base Functions

Passive DDC monitoring in FRL mode

SKU -
95-00201
00-00258

00-00260

00-00260

00-00260

95-00219, 95-00220
95-00219

95-00220

95-00211

00-00260

95-00212

00-00258

95-00230 ‘:I

Cowose |

Note: In the event that shipment is delayed, or extenuating circumstances occur, please contact
Teledyne-LeCroy PSG support for an extension/re-issuance of the trial license.

3.6.1 Accessible Tests with CT Trial License

Refer to the following table for a reference of the Compliance Tests included within the CT Trial
License. The table includes the corresponding Compliance Test Suite (CTS) that would include the
trial Compliance Test when licensed. Also shown are CTS SKU and License Key for a convenient
reference when contacting Support for full licenses.

(requires 00-00258 and 95-00195)

Trial Compliance Test Corresponding Compliance Test Suite CTS SKU CTS License Key
M42h HDMI TMDS Source CTS AE.50.01.
HDMI TMDS Source | (o Lo 0000258 and 95.00195) | 9500305 2:25:38:81:88
. M42h HDMI TMDS Sink CTS AL 70
HDMI TMDS Sink (requires 00-00258 and 95-00201) | 9500307 3:6:24:27:82:90
M42h HDMI FRL & DSC Source
HDMI FRL Source | CTS 95-00304 66:78
(requires 00-00258 and 95-00195)
. M42h HDMI FRL & DSC Sink CTS _
HDMIFRL Sink (requires 00-00258 and 95-00201) | 2°-00306 67:79
M42h HDMI eARC Tx CTS
HDMI eARC Tx (requires 95-00201 and 95-00204) | 9°-00311 59
M42h HDMI eARC Rx CTS
HDMI eARC Rx (requires 95-00195 and 95-00199) | 9°-00312 60
HDMIHDCP 2.3 Tx | MA2h HDCP 1.4 & 2.3 Source CTS | g5 55305 | 13:28:31:89
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M42h HDCP 2.3 Sink CTS

(requires 00-00258 and 95-00201 | 2°>-00312 29:31

HDMI HDCP 2.3 Rx

3.6.2 CT Evaluation License Information via Command Line

Easily determine the remaining time on the CT Trial License in the command line of the M42h. For
procedures to access the instrument’'s command line, see the chapter on Command Line Interface.

Within the command line interface, simply enter the command lic

The resulting output will display two pertinent lines, indicating remaining days on the general
Evaluation License as well as the CT Trial License, as shown below.

from
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4 The ATP Manager

Important Note: Some of the features described in this Chapter are not currently supported, but will
be in a future release of the M42h.

4.1 Overview

This chapter describes the ATP Manager panels on the external ATP Manager. The ATP Manager is
an application that runs on your local PC. It enables you to examine the data captured by the M42h
96G Video Analyzer/Generator through a user-friendly graphical interface.

Note: The M42h embedded ATP Manager displayed on a connected monitor works almost
identically.

The ATP Manager screen includes two panels: Navigator panel and Apps panel.

4 ATP Manager - m] X

% Navigator = O ||@ Apps =0
Dilices (= Name Date / Time
> G HDMI Capture
Col ~ & User Control Compliance Editors Other
¥ My8K Capture_2 2020/05/24 11:23:14 A
ACH » My8K_Capture 2020/05/09 11:27:00
» FRL_DSC 8G_ 2 2020/05/24 11:08:46 Ll - -
EDID/DPCD # FRL_DSC_8G 2020/05/24 09:30:51 %) =S =)
» AA_HDMI_21_RC 2020/05/09 11:26:57
Formats = AA_HDMI_21_8K_FRL 2020/05/09 11:26:53 ACA Data HDMI Capture Viewer DP Capture Viewer
# AA_HDMI_20_6G_TMDS_  2020/05/09 11:26:52 Viewer
Images = AA_DAT 2020/05/09 11:26:51
b AAA_Test 2020/05/09 11:26:48
Instruments = AAAA 8K Capture12 09_ 2020/05/09 11:26:44
# 8K_RC2 2020/05/09 11:26:42 D =) D (=)
Other » 8K_199.420_10b_3 2020/05/09 11:26:39 @ ald ald
_10G_10bit_Ex_1 2020/05/09 11:26:36
& DP Capture Command Console Instrument Network Set Instrument
& DI Match Settings Date/Time

25 5 s

Instrument Install Software Install CT Script
Information Update Update

) ) 8

Apply ATP Apply Demo Generate
License License License UID

— 5
Import
Switch Workspace

Exit
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4.2 Navigator

The Navigator panel is shown in the figure below. The left column (1) includes a static list of eight
tabs which provide applicable directories (files) in the right panel (2); the three tabs at the bottom of
the column (3) provide general functions. The center panel (4) comprises a dynamic list of tabs that
become highlighted (enabled) as their function becomes applicable when navigating through the
directories.

Note: You can right-click on the files displayed in the right panel for additional functions.

” anager
(€[N (4) (2
s 3 AN > =
T\\//7
Captures Refresh Name Date / Time
Kiow Feldae || (= HDMI Capture
Compliance v @ User
Browse > B 0908 2022 _12_44 37 2022/09/08 12:45:14
R > B 09.08_2022_12_44 10 2022/09/08 12:44:26
ACA Delete > B 0908 2022 12 43 36 2022/09/08 12:44:00
nfoemation > b 0908 20221243 09 2022/09/08 12:43:27
EDID/DPCD > B+ 09.08_2022_12_3528 2022/09/08 12:36:05
Rename > B 09082022 12_34 51 2022/09/08 12:35:10
S—— Transfer > B 08.22.2022.12.22 22 2022/08/22 12:23:13
R > B 0822 2022 12_17_33 2022/08/22 12:18:01
Organize > B 0822 2022 11_57_06 2022/08/22 11:57:27
Images o
9 - > b 0822 2022 _11.50_18 2022/08/23 14:40:48
Open > (= DP Capture
Instruments Export 5 (= Dl Match
B > (= Panel Replay Capture

Other
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The menu is shown in the figure below. There are several tabs which are described in the table

Top-Level Menu

ltems

Selection

Function

File

Refresh

Refreshes the view of capture files.

T ATP Manager

%5 Navigator

Captures

Compliance

ACA
EDID/DPCD
Formats
Images
Instruments

Other

Refresh

Browse
Delete
Information
Rename

Transfer

Open
Export

New Folder

Enables you to create a new folder.

Browse

Opens a Windows browse window to
the stored location of the captures.

Delete

Enables you to delete a capture file
from the M42h Manager application (on
the host PC or the M42h if using the
embedded ATP.

Information

Enables you to view the information
related to connected M42h.

Rename

Enables you to rename a capture file.

Transfer

Enables you to transfer files between
the M42h and the host PC that the
external ATP Manager is running on.

Open...

Opens a capture or whatever data file
type (examples: compliance data,
format or image list, EDID, ACA file,
etc.) is highlighted in the GUI. You
must select a data file type for this
option to be available.

Export...

Enables you to export a capture file
that you have highlighted in the M42h
Manager. The file is compressed to a
zip file.

Instrument

Connect

Clicking on this item will initiate a
connection to the M42h that is selected
in the list. This item will not be
highlighted if you have not selected an
M42h.

Disconnect

Clicking on this item will initiate a
disconnection from the M42h that is
selected in the list that you are
currently connected to. This item will
not be highlighted if you have not
selected an M42h.

Add

Clicking on this item opens the Add
Instrument dialog box which enables
you to define an M42h. Note that you
can have multiple M42hs defined in the
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Top-Level Menu Selection
ltems

Function

Mawvigatar

Connect

Caplures

ATP Manager. This action is required
before connecting to an M42h.

Campliance i
EHTIEH TR, Md Edlt

ACA Edit

Enables you to edit the name of the IP
address of the selected M42h.

EDID/DPCD [ Delete
Infarmation

Formats
Configure »

o Enables you do delete the
selected M42h instrument from the
external ATP Manager.

Images Install 3 .
Information

- Licenses »
netrurments

Misc »
her

Provides information about the M42h
that the M42h Manager is currently
selected. This information includes:

o M42h Name

o IP address of the M42h

o Netmask

o Gateway IP address

o Hardware revisions of the
M42h circuit boards

o Firmware/Gateware version of
the release applied to the M42h

o Serial number of the M42h

o OS version

Licensed options applied to the M42h

Configure

Opens a submenu for:

- Setting the network IP address,
Netmask and Gateway as well as
enabling and disabling DHCP.

- Setting the Date and time.

Install

Opens a submenu for:

- Installing new firmware or gateware.
- Enables you to apply an upgrade to
the M42h compliance test application
scripts.

- Upgrade System Components -
Enables you to apply an upgrade to the
M42h HDMI Source Compliance Test
application or any other optional
application.

- Installing GUI components MORE

Licenses

Opens a submenu for:

- Generating a UID file MORE.

- Apply ATP License key file
(QDATP.lic) that enables you to
activate a license key obtained from
Quantum Data Customer Support for
an option.
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Top-Level Menu Selection Function

Items
- Apply an old license (No longer
used).
- Applying a Demo License key file that
enables you to activate a license key
temporarily for an optional feature.

Misc Opens a submenu for:

- Calibrate the LCD - Enables you to
calibrate the embedded display for
touch accuracy.

- Configurating the Auto Boot feature
which enables you to reboot a remote
M42h (requires a 3rd party network
controlled device at the M42h).

- Real Time Screen Capture enables
you to capture a screen from the Basic
Analyzer “Real Time” mode screen
displayed on the display connected to
the HDMI Admin port on the back of
the M42h.

- Real Time Data Capture enables you
to capture a screen from the ACA
Remote Control.

4.3 Navigator Panel

The Navigator panel is shown in the figure below. There are a set of sub-tabs which provide access

to data associated with each type of tab.
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s Mavigator

Captur

Compliance

ACA

EDID/DPCD

Formats

Images

Instruments

Other

4.3.1 M42h Navigation Panels

The M42h Navigator panel provides a set of tabs to access a variety of data sets and panels as
shown in the screen examples in the table below. The Navigator tabs are described in the table that
follows these screens. These also appear on the right-click menus of the directories where the
various data types are stored.

Navigator Tab

Captures Execute a Capture - Initiates a capture
on the selected M42h device. This
requires that your source device is
connected to the M42h and that it is
sending video. Only appears when the
Navigator/Capture tab is selected.

Provides access to the list of captures.

Transfer data to/from instrument -
Opens up the FTP browser enabling you
to transfer data to and from the host PC
and the M42h instrument. Available for all
Navigator tabs except Instruments tab.

Create new folder - Enables you to
create a folder under the highlighted
directory. Available for all Navigator tabs

Compliance 4 b
Provides access to the data for the various except Instruments and ACA tab.
compliance tests. Organize (move/copy) local data -

Opens the FTP browser enabling you to
transfer data between locations on the
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Navigator Tab

Relfresh Name Date / Time

Caplures

ACA

EDIDADPCD

Formats o

mages

nstruments

Other

ACA

Provides access to ACA trace files that have been
saved.

Capluwres Refresh

Complance

EDIDAPCD

Formats

kmages

nstruments
Import 780
Other ACA Trace

EDID
Provides access to EDID files that have been saved.

host PC. Available for all Navigator tabs
except Instruments and ACA tab.

Open Selected Item in a file browser -
Opens a window to the folder location of
the selected file. Available for all

Navigator tabs except Instruments tab.

Delete the Selected Item - Deletes a
data item that you have selected.
Available for all Navigator tabs except
Instruments tab.

Show Information about selected item
- Provides information about the selected
data type and the M42h used to capture

the data. Available for all Navigator tabs
except Instruments tab.

Open [the Selected item] - Loads the
selected data item into the M42h
Manager for viewing and analysis.
Available for all Navigator tabs except
Instruments tab.

Use Selected Item on Instrument [the
Selected item] - Applies the selected
data item into the M42h instrument.
Available only for the EDID, Formats and
Images tabs.

Connect — Enables you to connect to the
selected M42h if you have not already
established a connection to it. This item
will not be available if you have already
connected to the selected device. Only
appears when the Navigator/Instrument
tab is selected.

Disconnect — Enables you to disconnect
from the selected M42h, if you have
already established a connection to it.
This item will not be available if you are
not already connected to the selected
device. Only appears when the
Navigator/Instrument tab is selected.

Add - Enables you to add or define an
M42h instrument in the M42h Manager
application. This is required before
connecting to an M42h. Only appears
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Navigator Tab

T B when the Navigator/Instrument tab is
efresh Nome s e Selected

Edit Instrument Information - Enables
you to edit name and IP address of the
M42h that you have selected. Only
appears when the Navigator/Instrument
tab is selected.

mages

netrumenta
Instrument Network Information -
Allows you to view and set the network
information such as the M42h IP address,
subnet mask and gateway IP address.
Only appears when the
Navigator/Instrument tab is selected.

Other

Formats

Provides access to format files that have been saved
and format library lists that have been configured.

Navigatar
Refresh Mame Diste ! Time

= (= Format

Captures

Compliance w G User
B pay Format
B N 2680 960
B I 2400900
~ & Format List
v I User
My_New 4% _List
My 8K List
My &K Lim

Instrumnents

Other

Images

Provides access to bitmap image files that have been
saved and image library lists that have been
configured.

| captures  [ASHESH Name Date / Time
| New Folder
| Compliance
| Browse

| ACA Delete

| EDID/DPCD

Rename
| Formats

[ Transfer

Organize

| Instruments

| Other

17

2020/10/28 1620017

Instruments
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Navigator Tab

Provides access to any instruments that have been
configured through the ATP Manager.

Connect Hame
- Myhe2d
¢ ® Myhdh
Add - AL

Dedete

EDID/DPCD

Infarmation
Formats
Configura »

Images Install 3

Licenses »
nsiruments

Misc v
Other

10.30.196.34
103015636
103019625

4.3.2 M42h Navigation Instruments Panel and Right-Click Items

The M42h Navigator Instruments panel provides a set of right-click functions when a specific M42h
instrument is selected. These are described in the following table.

WSIINERIEE Licenses ©

Misc v

Other

Navigator Panel - Item Function
Right-click on an Instrument Connect/Disconnect — Enables you to connect or
Wi disconnect to the selected M42h, if you have not
T already established a connection to it. This item will
e o~ T not be avaﬂaple if you have already connected to the
Disconnect  ®Md2d Test 1030196195 selected device.
Compliance ® M41h 10.30.196.198
— Add Disconnect [Instrument] Information - Provides information
Edit Add about the M42h that the ATP Manager is currently
EDID/DPCD [REEE i connected to. This information includes:
SSSENRN Information Edit
. R M42h Name
Images P :nsta:: EIT/S@WH'G/GMEWMG IP address of the M42h
nsta cripts N etm aSk

Install System Components
Generate UID File

Apply Old License

Apply ATP License

Apply Demo License

Gateway IP address

Hardware revisions of the M42h circuit boards
Firmware/Gateware version of the release
applied to the M42h

o  Serial number of the M42h

o OSversion

o Licensed options applied to the M42h

Edit Instrument Entry - Enables you to edit certain
information about the M42h that you have selected.

O O O O O O

[Instrument Network] Configure - Allows you to
view and set the network information such as the
M42h IP address, subnet mask and gateway IP
address.

Upgrade GUI Application - Upgrade GUI
Application - Enables you to apply an upgrade of the
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Navigator Panel - ltem Function

M42h built-in GUI. You can download new GUI
release from the Quantum Data website.

Upgrade Firmware/Gateware - Enables you to
apply an upgrade of the M42h built-in GUI as well as
the firmware and gateware of an M42h ATP. You
can download new GUI release and firmware and
gateware from the Quantum Data website on the
downloads page.

Upgrade HDMI CT Scripts - Enables you to apply
and upgrade to the optional HDMI Compliance Test
application. You can download new releases from
the Quantum Data website.

Upgrade System Components - Enables you to
apply an upgrade to the M42h HDMI Source
Compliance Test application or any other optional
application. You can download new releases from
the Quantum Data website.

Generate UID File - This enables you to activate a
license for an optional feature you have purchased.
When you click on this item, a text file will appear
showing a license key that you will send to Quantum
Data Customer Support to activate an option on the
M42h system and(s).

Apply Old License — No longer used.

Apply ATP License - This is a license key file
(QDATP.lic) that enables you to activate a license
key obtained from Quantum Data Customer Support
for an option.

Apply Demo License - This is a license key file that
enables you to activate a license key temporarily for
a specific feature option.

4.3.3 M42h Navigation Captures Panels and Right-Click items

The M42h Navigator Capture panel provides a set of right-click functions when a specific M42h
instrument is selected. These are described in the following table.

Navigator Panel - ltem Function

Right-click on M42h Capture Import - Enables you to import a zipped capture file that
resides on the M42h Manager host PC. You can then
disseminate this file to other colleagues who can view
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Navigator Panel - ltem Function
77 AT Marager the captured data using the ATP Manager, i.e. they do
*“' = [ = not need the M42h Protocol Analyzer.

i ~ & User
Compliance | SSERSNS I mpnt Export - Enables you to export a capture file that
AcA Delete s :Pm” resides on the M42h Manager host PC. All captured

. : = pen o o o . .

EDID/DPCD ‘R"f‘”ma““ > I raton data is zipped up into a single file.
Formats = [ BK:WE Delete

Transfer - BKR Rename

Open [the Selected Capture] - Loads the selected

Images P AAA rowse . 5 s
= - An D capture into the M42h Manager for viewing and
Instruments = AA HDMI_20_6G_TMDS_Video_Timing_ .
Export » AA_HDMI_21_8K_FRL anaIySIS.
Other = AA_HDMI_21_RC ,
- oscao oo toon [Capture] Information - Provides information about the
Crmosesas selected capture and the M42h used to capture the
data:

Delete [a Capture] - Enables you to delete a capture
from the M42h Manager application.

Rename - Enables you to rename a capture file. A
useful practice might be to rename the file to include
the device tested.
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4.4 Apps Panels

The Apps panel is shown in the figure below. The Apps panel provides access to all the capture
related applications, compliance tests and various other utilities. There are four pages to the Apps
panel, and several applications within each page:

Control

e Generator

e Receiver (HDMI 2.1)
¢ ACA Remote Control
e Capture Control

e HEAC
quantumdata
Control Compliance Editors Other
& = L o
Generator Receiver ACA Remote Capture Control
Control
HEAC

Compliance (Tests)

e HDMI 1.4 (directory)

e HDMI 2.1 (directory)

e MHL/CBUS (directory)
e UHDA Source CTS

¢ HDMI HDR10+ CTS

quantumdata

Control Compliance Editors Other
DisplayPort HDMI 1.4 HDMI 2.1 MHL / CBUS
HDMI UHDA Source HDMI HDR10+
CTS 1.01 CTS 0.57
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Editors
e EDID Editor
e CDS Editor

e Format Editor

e Format List Editor

e Pattern List Editor

e Playback List Editor

quantumdata

Control Compliance Editors Other
74 74 74 174
EDID Editor CDS Editor Format Editor Format List Editor
74 V74 74
Pattern List Editor Playback List Editor DPCD Editor

Other (Note: any applications not applicable to M42h instrument have been left off this list)

e ACA Data Viewer

o HDMI Capture Viewer

e Command Console

e Instrument Network Settings
e Set Instrument Date/Time
e Instrument Information

e Install Software Update

e Install CT Script Update

e Install System Component
e Apply ATP License

e Apply Demo License

e Generate License UID

e Switch Workspace

e Select Theme

e Configure Autoboot
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5 Capture Control Panel

Important Note: This function is only partially implemented on the M42h at this time. Especially note
that capturing of TMDS streams is not supported in the initial releases of the M42h.

The Capture Control panel enables you to setup the capture HDMI® parameters. The figure below
shows the Capture Control panel and its control and selection items. You can resize the window
with the box on the lower right corner of the panel indicated by the arrow below.

Capture Contag - O 4
Capture Port  Select
TMDS FRL AVMute Test (TMDS) Audie Test (TMDS)

Teigaer o
Afler TP Immediate & of Bafe
& af

Buffer 5ize:

405,60 HB
S.000% < »
Trigger Poaitisn (TP) within the Buffer: 0,00 ¥
0.000% < >
HaotPlug on Capture Start: o
HotPug Duration 1 ma

Video Check:

Data Trigger
Type: Data Analysis [Audio,Video,Data Iglands] =
Analysis:
Data Decode Timing Video Analysis

START CAPTURE

E=3) Nresize
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The following table describes the functions of the Capture Control panel.

Capture Control Panel - Function

Item - Description

Instrument Selection

Capture Control

1 Select

The Select button above allows you to select which
M42h system you want to use assuming you have
more than one. Typically, you will only have a single
M42h system on the network in which case the text
next to the Select button will indicate your M42h

system.

Capture Trigger Configuration

Enables you to define the capture trigger criteria. Use
the information below.

Trigger Mode:
CEARCUE After TP immediate & oz
\

Buffer Size:

Trigger Position (TP) within the Buffer

0.000% <

HotPlug on Capture Start o
HotPlug Duration ms

Video Check: @&

Trigger Note: Supported in FRL mode, but not

Mode in TMDS mode.
First Event — The capture function will
trigger on the first Scrambler Reset
character sequence of the first Super
Block.
After TP (Trigger Position) — No
Trigger will occur until TP is reached.
Immediate — No Trigger; Data
recording begins immediately upon
Capture start.

[Capture] Enables you to set the size of the

Buffer Size | captured data in percent. This is a

Slider slider that provides an indication (on
the left) of the percent of the total
possible size to be captured (max is
8Ghytes). A lower value will require
less time for the captured data to
accumulate.

[Capture] Enables you to set the percentage of

Trigger the capture from zero up to 100.

Position

within

Buffer

Slider

HotPlug on | Causes a HotPlug event when the

Captured data capture begins, in other words

Start when you click on the Start Capture

activation button. Enables you to
specify the length of the HotPlug pulse
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Capture Control Panel - Function

Item - Description
in milliseconds. A HotPlug pulse,
issued by the M42h, will reinitiate
HDCP authentication if the video
content from the source is content
protected.
Video Verifies that there is incoming video
Check prior to a capture.
Start Initiates a capture using the criteria
Capture defined in the Data, Trigger and
(Capture Match tabs below.
Tab)
Data Tab Currently, there is a default Type and
(Capture there are no other configurations
Tab) supported.
e FRL Decode — Supports the
capture and storage of FRL and
FEC protocol elements while also
showing underlying TMDS
elements.
Trigger Tab | The only currently supported trigger is
(Capture the initial scrambler reset in a Super
Tab) Block.

5.1 Capture Viewer Panel

The Capture Viewer Panel is on the 4" page Other of the Apps panel. It provides access to the
following windows for viewing captured data:

e Event Plot — Provides graphical view of metadata.
e Decode — Provides tabular view of metadata.

When you open a capture the Event Plot and Decode windows will always be shown by default.

Analysis:

STAHRT CAPTURE

Audio Plot Data

(owose |

You can open a capture for viewing in the Event Plot or Decode window either from the Navigator
panel or the Open |0 putton on the top of the window. When you select Open a dialog box

appears enabling you to select a capture:
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< Nawgator

Refresh Name
» TMOS_AK
TMOS_1080p
My8K_DSC_Capture 6G
MyBK_DSC_Capture
MyBK_Capture_2
My8K_Capture
MyBK_30Hz_100_RGE_10G_4Lane
» MyBK30_444_10b_BG_4Ln_BCHLPCM_DSC
» MyBK30_444_10b_6G _4Ln BCAMPCM_DSC 2
» MyBK30_444_100_6G 4Ln BCNMPCM_DSC
MyBK30_444_10b_6G_3Ln_8CMPCM_DSC
» MyBK30_444_10b_6G_3Lane_DSC Capture
» MyBK30 444 100 _10G_4Ln SCMLPCM_DSC
MyBK30_444_100_10G_4Ln_BONPCM
» My8K30_444_10b_10G_4Lane_DSC_Capture
» MyBK30 444 100 _10G _4lane Capture
» MyBK30_420_100_3G_3Ln_2CALPCM_DSC
My8K30_420_10b_10G_4Lane_Capture
» MysK_TMDS _Capture 2

a

ompliance

Browse
Delete
Information

ACA

EDID/DPCD
Rename

Formats

Transfer

mages

Open
Export

nstruments

Other

Date / Time
2020/06/02 185642
2020/06/02 1853:34
2020/06,/04 143654
2020/06/04 113910
2020/05/24 11:223:14
2020/05/09 112700
2020/06/11 174013
2020/06/17 20:37:27
2020/06/17 21:35:57
2020/06/17 2120044
2020/06/17 21:57:14
2020/06/15 2204:11
JO20/06/17 1642:39
2020/06/17 16:14:56
2020/06/15 21:26:13
2020/06/15 2100017
2020/07/15 113540
2020/06/15 21:07:22
2020/05/25 20047:46

5.2 Decode Panel

The Decode panel (shown below) is the primary panel for examining data at the detail level. The

example shows data captured in the Data Analysis
captured.

mode where the FRL, FEC and TMDS data are

b HDMI Captuee Vi

Degode [1/3] MUser/kiy8K_Capture_2
Evenis  Find Time Format  HHMM:SE ms.us.ns(ps) «
A K H| R & Marker £ & > Marker2 { & > FRows

000025 .888.321.843

K &€ < > B A

00 VAN 0 AN 0

90600031 78 Y1 838 00 008 562320 2

FllllllllllllllllllllIlIlIllllllllIIIIIIIIIIlllIIIIlIIllIlll*

< 0. D0F0. 38,412 410
Tova [HUM: S v 6.8 5]

Detadls  Raw Data | © = All

Event TimeStamp Fiyes Line PwOfs  Type SubType Description

=1 B0 810,986,003 . 660, 380 Q o FEL FRLSBX Supar Block 2044 charactars
=0 BiBia, 958, 038 gd, BEG -} o FRL FRL-LR FRL Link Fats 10 Shps

=3 AcBii, 558, 48 Bai. B0 2 o FRL FRLOBE Character Bleck 0 Start

=3 A0, 000, 0O, BOL. 800 [-] ] FRL GAP Té GAF characters

=4 B, 0B, 0. DR B -] 78 FRL ACTIVE €4 videc data charactsrs
*=5 B0, 00, B0 L. BED L] 140 FRL AR 34 GAF chazactasrss

D00 G A AR A

ei:BUBI 2 520 583 547

[EETILEE LR )

c
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When you select a packet in the Decode panel that packet is highlighted in the Event Plot panel. It
is only visible if the Event Plot is zoomed to show each distinct packet. Refer to the screen shot
below.

HIDMI Cangrtuee Visrer - ] s
Decode [143] Miser/MyBE_Capture_: Open | Segment
Events  Find  TimeFormat  HH:MM:SSms.us.ns(ps) =

AW | Gy & Marker1 £ B % Marker? £ @ > Aows
0:0:0.000,985.341 338 0:0:0. 008,658 553,993 [F8 L~ P:1144] 16 Video data characters

[ K € < > » A

FIIIIIIIIlIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIi

I 111 | |
0000 0000000 0 0 R O O HIhHMMﬂIHMIWIMNI WAL T

05 1R Tl A8 [T TR E ] TR EETCE Y [HETESTT AT T ] [ETF TN k]
Tamg [HH:f e nep)

Detads RawData | & = = Al

Event TimeStamp Frii Line FigHs  Type SubType Description

o BOB0ED ack: 086 05 241580 L] 572 FRL SRE 32 GAP characters

# BOBOED 0ch:0.008. 630575950 [ ] 1104 TRL ACTIVE 16 Video data charactass
o BOSDEA 0000, 000, 650200, 150 L] 1120 FRL GAF 24 GAF charactars

& BOSDES Dm0, 008, 40590, 950 L] 1144 FRL ACTEVE 16 Vides dats charastars
& BOSDESE 9c8i0. 390, &50. 401, 153 L] 1168 FRL (03 24 OAPF charactars

* BOSOET 9r810,990, 630,611,950 L] 1184 FBL ACTIVE 16 Video data Characters
* BOS0EE dcion, 886, L5018 L] iz00 FRL GAF 24 GAP characisrs

:

115
piit
4111
44

The following table describes the activation buttons available through the Decode panel. In some
cases, clicking on these buttons opens a dialog box. These dialog boxes are described in detail in
the following the table.

Decode Status Function
Navigator / Data User path status — shows the name of the
= T capture file and its location.

{ ® » Marker2 { ® > FRows

53648 P11 144] 16 Vidoo s chractrs Segment — Large captures are broken into
Detals | RawDaia | © | « | A1 smaller distinct sections called segments to
e Timeltamp R Une  BmOf Twe  Sabfiee  Dewrgtion make them more manageable and to

* BOP062 0:0:0. 000650 241,953 [ ] 072 FRL GAF 32 GAP characters

improve speed and performance. When you
click on the Segment activation button, a
dialog box appears enabling you to select
and load another segment. This dialog box
is described further below.

Events — The Events activation button
enables you to filter the captured data by
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Decode Status Function

type. When you click on the Events button a
dialog box appears enable you to select or
deselect data types individually or a page at
a time. This dialog box is described further
below.

Find — The Find activation button enables
you to locate captured data by type. When
you click on the Find button a dialog box
appears to enable you to specify a data type
to search on individually or a page at a time.
This dialog box is described further below.

Details — The Details activation button
enables you to toggle the view of the Details
subpanel. The Details subpanel provides a
human readable text description of the data
of the record that is highlighted.

Raw Data — The Raw Data activation button
enables you to toggle the view of the hex
data on and off.

Marker — The Marker enables you to flag
certain important records for easy
identification. You can also flag a record by
double-clicking on the record.

Clear Marker — The Clear Marker and Clear
All enable you to clear the flags on specific
records or all records. You can also clear
the flag on a record by double-clicking on
the record.

There is a vertical scroll bar available on the right side of the Decode panel. This enables you to
browse through the Decode records. The [21 [ buttons enable you to advance downward or upward
one record at a time. The |l button is a scroll button that you can slide up or down.
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’.- HIDMI Cagture iewer — [=] =
Decode TRAGEE T At | [1/3) Miser/MyBE_Capture_2 | Open Segment
Evenis  Find  Time Format  HHMMCES.ms.us.ne(ps) =

MO | R & Marker1: O € OB D> Marker2 ] £ OB M Riowe
0:0:0.000 985341 336 0:0:0.008 258 553 993 [FH L—=F1 'Iﬂ-ﬂ| 1 Viden data characters

0o 5612 T A [RHTITE R Rk IR EETE R LT 000 A2 167158585 [EEEFTEA LR )
e [HEM: . sn ne pa)

Detsls RawData (@ » + Al

Event TimeStamp Frill  Line P Type ZubType Desrigtion

= BOBOED a-0e0 008 E5E 20180 L] 672 FRL GRE 32 GAP characters
* BOS0EY o-lon.ee. e TR B 1104 ACTIVE 16 Vides data characteszs
@ BOSDEA 0:0:0.000. 650,200, 133 B8 1120 GAF 24 GAF charactars
+ BOSDES smpm e B 1144 ASTIVE 16 Video data characters
& BOS0DEE 9:8i0.058, 450 8001, 153 B 1% CAF 24 GAP charactars
= BOS0ET ardu, 288, &30, 611,950 L] 1184 FBL ACTIVE 16 Video data characters
= BOS0ER orson.00m G iw B 1200  FBL GAF 24 GAF charactars

DATA:

GE1D ksl abalb sbab
abab sbeb sbel
abab abab abab
abab abel eabed

N

E
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5.2.1 Working with Segments in the Decode Panel

Large captures are broken into smaller distinct sections called segments to make them more
manageable and to improve speed and performance. When you click on the Segment activation

button , a dialog box appears (shown below) enabling you to select and load another
segment. The Selections section on the left lists the segments in the capture. The Details section on
the right shows you the packet makeup of the segment as well as the number of packets and the
range of packets in the overall capture.

From the Selections panel you can select and load a different segment by highlighting a segment
and then clicking on the Load Segment activation button on the bottom right. You can also select
any segment to view its packet contents in the Details panel. If you wish to view the total packets of
Totals

all segments simply highlight the Totals button.
Segment Selection
Selections Details
Totals Segment: 01
. Events: 1671943
Range: 0 to 1671942
Segment #02 (1500 to 40607583041)

Event Counts

Page

52

1b AUD: 0 1b AUD3D: 0
1b AUDMS: 0 ACP: 0
ACR: 0 ACTION: 0
ACTIVE: 487451 AUD IF: O
AUD3D: 0 AUDMETA: 0
AUDMS: 0 AUDSAM: 0
AVI IF: O AVMUTE: 0
BLANK: 25236 CEC: 0
CkDROP: 0 CSB: 0
CVTEM: 0 DI: O
DI: 1964 DILGB: 1964
DIPREAM: 1964 DITGB: 1964
DST: O EDID: O
EMP: 0 ENC-OFF: 0
ENC-ON: 0 ENCR-EN: 0
ENCR_E: 0 FEC: 2! 911
FEC-ER: 0 FRL-LR:

LOAD SEGMENT | [ESAeE l
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5.2.2 Searching for Data in the Decode Panel

You can search for data in the Decode panel using the search function. The search function is
accessible using 7™ on the upper left of the Decode panel. In the example below, a search for the
next occurrence of an AVI InfoFrame is being initiated. You can specify a search forward (Find
Next) or backward (Find Previous).

HIDMI Cagiture Wiy - a
Decode | 5 Open | Segment
Events Find mie Farmat HH:MMES ms.us.ns ps) =

. N | @ @ Marker1 € ® > Marker: { ® > Aows

voa7  brooses 18.848.741 043 [F17 L~ P604] 321 1
[ K &€ ¢ > »
FRLSEE i 6
FRLCE FRACTR PO
FRLERE,
FRLFET '
[T
WI-PRE
FRUFEC
v
e T | ]
™S oo
A 0. B S AT (R T o B Bl BT LT T TR T [EYC RS by o]
Time: {HH: o esnn ol

Detadls RawDala @ . « Al
Event TimeStamp Fr/Bl  Line POl Type SubType Diescrigtion
¢ BIEOD2 0cl:0. B0 BN T4L 343 17 604 FRL {4 32 DI langth
» B2EBB0 0-p:p.00e. B4R T4R. 950 17 604 TRL BLANK 16 Videe Blanking charactars
& B2EASL a-n B T3 17 1] FRL HEYNC 11 HE¥NC
s B2EBS3 o LR Th 17 1] FRL DETER 2 BT Trafling Cusrd Band,
& B2ERSd g . T4, 750 17 (1] FRL CAF 376 GAP characters
a BZEASS 480,088, el W9, #3 17 5] FRL BLANK 16 Video Blanking charactars
# BZERSE dolun, 036, kel ¥, 1§D 17 101 FRL FEC FEC Parity bytes
OATA:
0s10 B001 $001 8001
8001 B001 BO0S 8001
B005 8425 B00S BOOS
sl cide Mic 00l

5.2.3 Post-Capture Filter Selection Tab

The Post-Capture Events button ®™ on the Decode panel enables you to do the following:

Specify the data that you want to view in the Event Plot and Decode panels.

View the number of packets for each data type and each category of data type. These are shown in
parentheses after each data type or on the tab for each category.

The screens below show the Post-Capture Decode Event Selection panel and its control and
selection items. In this example all items are checked meaning that the Decode panel will show all
the data captured.

) ) Select All
Note that you can select or deselect all items on a page with the Select All or Clear

Clear All s .
All buttons or you can individually select an item. You can also select and deselect all

items on all pages with the Select All Categories & Events and Clear All Categories & Events
SELECT ALL CATEGORIES & EVENTS ] [ CLEAR ALL CATEGORIES & EVENTS

buttons.
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Decode Event Selection

Events Select All Clear All
Misc (0) Link Rate (1) & H-Sync (0)
Packets (0) Super Block (38376) 8 V-Sync (871)
InfoFrame (0) Character Block (153504) B Encryption Enable (0)
Gap (1436286) Video Preamble (7610)
Control (0)
8 Active (1330966) Video Guard Band (7606)
DDC (0
© Blank (11129) B Data Island (1469)
FRL (3145728) FEC Parity (153503) & DI Preamble (1469)
Other (0) FEC Error (0) DI Leading GB (1469)
Error (0) DI Trailing GB (1469)
SELECT ALL CATEGORIES & EVENTS | | CLEAR ALL CATEGORIES & EVENTS 0K .

Decode Event Selection

Events Select All Clear All
Miscil) Any DDC (0)
Packets (0) B EDID (0)
InfoReame (0) HDCP (0)
l : HDCP 2 (0)
Coniil (0}
B SCDC (0)

DDC (0)

FRL (3145728)

Other (0)

SELECT ALL CATEGORIES & EVENTS ] [ CLEAR ALL CATEGORIES & EVENTS ] | 0K ] l
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5.2.4 Decode Record Field Descriptions

The Decode panel enables you to select the individual protocol transactions (records). When you
highlight a transaction, the details for the selected transaction, are shown in the lower panels. There
are two lower panels: top and bottom. The top lower panel shows the data for the selected
transaction parsed out in human readable form. The bottom panel shows the data for the selected
transaction parsed out in hex form. The following table describes the information on the Decode
panel.

Field Function

Packet Lists the packet numbers in sequential order beginning from the first packet
captured.

Timestamp Provides the timestamp in nanoseconds for each transaction since the
beginning of the captured data.

Frame Lists the frame number of the record. The frame count begins when the capture
begins and are counted sequentially.

Line Lists the line number of the frame.

Pixel Lists the pixel number in the line.

Type The type of data of the selected record. This could be one of: TMDS or DDC.

SubType The SubType of the data for a selected record. This is a more specific
designation of the type of data. For example, for a Type of TMDS this could be
a data island such as an audio sample, InfoFrame, control signal, etc.

Info A description of the data of a selected line.
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5.2.5 Decode Timing Mode

The Capture Viewer provides a pull-down menu to define how the time stamps are displayed on the
Decode records. This is shown below. The table that follows the screen image defines each option:

Open
Time Format:  HH:MM:SS.ms.us.ns(.ps) =
J"j & P @ @ Pico-Seconds " Marker 2: |:| ( [ ] ) Rows

MNano-Seconds

Micro-Seconds

™DS
VEYNGC Milli-Seconds
:E;ECE HH:MM:SS.ms.us.ns(.ps)
AVMUTE A
ooc Absolute Base Time
£E2 Relative Time
Time (H:M:S. ms. us.ns.ps)
Details | RawData | @ | = e All
Event TimeStamp Fr/Bl  Line Pix/Ofs  Type SubType Description (-]
0
=]
Right-click option Description
Nano-Seconds [HHMMSSmsusns] Time is shown in nanoseconds. The baseline time is
the time of the last boot of the M42h.
Micro-Seconds [HHMMSSmsusns] Time is shown in microseconds. The baseline time
is the time of the last boot of the M42h.
HH:MM:SS.ms.us.ns Time is shown in relative time meaning the time
from the previous event listed.
Absolute Base Time Time for each item is shown from the time of the
beginning of the capture.
Relative Time Time is shown in relation to the previous item.
Milli-Seconds [HHMMSSms.usns] Time is shown in milliseconds. The baseline time is

the time of the last boot of the M42h.
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5.3 Event Plot Panel

The Event Plot panel (shown below) is the primary panel for locating the data for high level
navigation to the detail level provided by the Decode panel. The vertical axis is the data types. The
Event Plot panel provides a set of data types labeled on the left of the panel that inform you of the
type of data for that layer. (You can change this configuration.) The horizontal axis is time. The scale
along the bottom of the Event Panel shows the timestamp for each point in time.

ST gy =
Decode | ! Open | Sagment
Events Find I mat HHEMMSES ms.us.ne( ps) =

A | G @ Marker1 € B > Marker: £ 8 3 Fowe

4,848,741 043 [F17 1
K € < > » A
FRLESE o
FRUCRE A
FRLERE
FRLFET ACTIVE ACTIVE ACTIVE GAF ACTIVE AP AITINE
OiPRE
w-PRE
FRUFEC
W
HEMC
THDS
Wikl 08 658, 555 50 oo A A T G O A PRI o AT
Tirma [t 5 ma e e g

5.3.1 Locating Data in the Event Plot Panel

The Event Plot 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. You can synchronize the Decode and Timing panels to the Event Plot or you can
synchronize the Event Plot to the Decode panel.

A scroll bar is provided to enable you to quickly browse through the data. The scroll bar is under the

set of functions 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€L T3 A buttons. See the
screen shot below.

Open  Segment

Decode | :
Eventz  Find | Tim mal  HHMMES.ms.us.ne(ps) «

A | M| R & Marker1 £ ® 3> Marker? £ ® » Fows

5,848,741 043 [F17 |

K € < > » A
FRLESC =
FRILCEC 1.
FRLLEE
FRLPET ACTIVE ACTIVE ACTIVE GaP HCTIVE LCTIVE
oi-rRr
WI-PRE
FRLFEC
EC
N
DS
LHA R LR ol i AR 5T R oo B 06 149 Hicd B0 3R R2 A [ERT R Ll o]
Tirng [HEM: 5 AL se.n Pt
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5.3.2 Zooming in the Event Plot Panel

You can zoom in and zoom out and pan across the data using the sliders 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 & Panning Function
Zoom and Panning Surround % — 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.

Zoom % — The Zoom % function enables you to enter a
specific zoom amount in the associated field provided.

Zoom In/Out % % — 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.

Panning “ — The panning function enables you to scan
across the data quickly by clicking and dragging.

Pointer = — The pointer enables you to click on any point
and obtain information such as the data packet type and the
timestamp, about that data packet. The information is
displayed in a dark panel just above the scroll bar.

5.3.3 Viewing the Time Stamps of the Data

The timestamp indicated on the dark status panel indicates the location of the scroll bar. When you
scroll or pan through the data, the time stamps are shown in the status panel. If you use the pointer
tool to select a particular point, the timestamp and data element will be shown in the center of the
dark status panel. In the example below, a selection has been made on an AVI InfoFrame either with
the pointer tool or in the Decode panel.
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i HDMI Capture Viewer = - [m} 4 R
Decede  Images  Teming [142) Miger/My4K_Capture/TMDES Open  Segment
Events  Find Time Format: HH:MMSS.ms.us.ns(ps) =

A% M| & @ Marker: O € @ 3| Markers < ® > Rows <::|
D0:0.034, 753,500,343 0:0:00071 5, 738 440,000 [FNL:11 PO] WSYNC 44000 clocks
K & < > % A

D-FRE

WDHPRE

FRLFEC

TN WEPHE

HETHC

res || [ves |

BFG-FR

ERNCEE

AVMLITE

ooC

Q:0c0.0L5. 67063 ] [EE TR 00,015 768,804,060 T 00N T B8 M [ERTICr R

Tima [H W5 e o8 Ak pd)

) Details | Raw Data = AN {
Event TimeStamp Fr/Bi Line FiOfs  Type SubType Descrigtion

@« BX4I1B Grdi0. 30k, Ted. T, 90T 5 1607 FRL BLANK. 15 Video Blanking characters

& GIAI0 980,98, Ted.0dn, 288 1 2 [1=1] ™S AT Audic Sample Packet [L-FCH and IEC 1937 compressed formats)

= §34919 dciun. ¥ 25 1967 FRL oI 36 DI length.

= §34921 & 5 1567 FRL BLANK 36 video Blanking charactars

= §34922 0 28 163 FRL BLANK 120 Wideo Blanking charactscs

# G492 0ok 0N T INT. 5T 28 643 FRL BLANE 130 Widea Blanking chazacters

Layeuk 0: may channelse?, sasplessd
subpackat 0: carsles sudis dats

5Sr0:
5Fl:
5Fa:
SP3:

5.3.4 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 two screens below show an example of a surrounding segment of data.

The dotted indicates the resultant section that is surrounded. The second view shows the resulting
view.
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= HOMI Cagriure Viewsr - o H

Images | Timing | Audio | JUser/My8K_Captura | open | TMDS | Segment

| Events Find | Time Farmat  HH-MM:SS.ms.us.ns(.ps) =

(DA d b @@ Maker: 0 € @ > Maker2 0 € @ > | FRows

N I{III_ Io [ ] |I:ll |I:II E“ll S [ JWIS] [ [N :Hll 5 [ |I:II [ ] | ElIH EENCNENE N
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HDMI Capture Viewer
Decode  Images Timing [172) MUser/My4¥_Capture/TMDS
Events Find TimeFormat. HHMMSS msus.ns(ps) «
R Q  Marker < ® > e 1< ®

200343 000

A KO

00:0.034.752

>

Rows

38 440.000 |[F1 L11 P0) YSYNC 44000 cloc!

Open  Segment

vixo

0:0:0.015.4 70,638,790 00015088 731478

Detalls RawData @« « Ab

VSN

C0:0.015.768.94.360
Tise (HMS1e. 4805 p0)

H OIS T

TCH0.013 432081207

5.3.5 Selecting Data to View in the Event Plot

The Event Plot enables you to select what data elements to display. You use the Rows &= button
to access the dialog box. The following dialog box will appear allowing you to select what data to

display in the Event Plot.

Row Selection / Ordering

Available Rows

INFO-FR

TRIG
TMDS Clock Drop Capture Trigger
CEC HPD

Hot Plug
CH-5T MATCH
Channel Status Condition Match
AUDCH1 AUDCH2
Audic Channel #1 Budic Channel #2
AUDCH4 AUDCHS
Audio Channel #4 Audic Channel #5
AUDCH7T AUDCHE

Audioc Channel #8

Audioc Channel #7

FRLCBK
FRL

FRLPKT

Character Blocks FRL Packets

FRLFEC

FRL FEC

AVMUTE

HDCP-E

HOCP Encr Enable/Disable

ACTION

Betion Event
AUDCH3

Budio Channel #3
AUDCH&

Rudio Channel #6
FRLSBK

FRL Super Blocks

FRLERR
FRL Errors

idec Freambles

£

Row Order

¥+ X

DI-PRE
FRL DI Freambles

VD-PRE

FRL Video Preambles

FRLFEC
FRL FEC

VSYNC
vertical Sync
HSYNC

Horizontal Sync

TMDS

Any other TMDS Event

INFO-FR

Info Frames

EMCR-E
Encryption Enable/Disabl

AVMUTE

obc

Any DDC Event

>
o) EIEm
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5.3.6 General Controls — Event Plot

The various other controls in the Event Plot are described in the tables and screens that follow.

Even Plot Function
General Control User path status - = — shows
Eeceaal] kmages | Timing : " the name of the capture file and its location.
Events Find HHAMES me us rs pa) -
Segment== — Large captures are broken into

e smaller distinct sections called segments to make
them more manageable and to improve speed
and performance. When you click on the Segment
activation button, a dialog box appears enabling
you to select and load another segment. In the
example to the left, there are no segments to the
button is grayed out. This dialog box is described
further below.

Events === — The Events activation button
enables you to filter the captured data by type.
When you click on the Events button a dialog box
appears to enable you to select or deselect data
types individually or a page at a time. This dialog
box is described further below.

Rows ' ™ — The Rows activation button
enables you to configure the data types that
appear in the Event Plot window. When you click
on this a dialog box appears enabling you to
configure the rows. This dialog box is described
further below.

Find " — The Find activation button enables you
to locate captured data by type. When you click on
the Find button a dialog box appears to enable
you to specify a data type to search on. This
dialog box is described further below.

5.3.7 Working with Segments in the Event Plot Panel

The Segments in the Event Plot panel work the same way they do as the Decode panel. Large
captures are broken into smaller distinct sections called segments to make them more manageable
and to improve speed and performance. When you click on the Segment activation button = | g
dialog box appears (shown below) enabling you to select and load another segment. This dialog box
is shown below. The Selections section on the left lists the segments in the capture. The Details
section on the right shows you the packet makeup of the segment as well as the number of packets
and the range of packets in the overall capture.

From the Selections panel you can select and load a different segment by highlighting a segment
and then clicking on the Load Segment activation button on the bottom right. You can also select
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any segment to view its packet contents in the Details panel. If you wish to view the total packets of

all segments simply highlight the Totals Lo button.
Segment Selection
Selections Details
e Eventt: 2271943
s:
Segment #01 Range: 0 to 1671942
Segment #02 (1500 to 40607583041)
Event Counts
1b AUD: 0 1b AUD3D: 0
1b AUDMS: 0 ACP: 0
ACR: 0 ACTION: O
ACTIVE: 487451 AUD IF: O
AUD3D: 0 AUDMETA: 0
AUDMS: 0 AUDSAM: 0
AVI IF: O AVMUTE: 0
BLANK: 25236 CEC: 0
CkDROP: 0 CSB: 0
CVTEM: 0 DI: 0
DI: 1964 DILGB: 1964
DIPREAM: 1964 DITGB: 1964
DST: 0 EDID: 0
EMP: 0 ENC-OFF: 0
ENC-ON: 0 ENCR-EN: 0
ENCR_E: 0 FEC: 2] 911
FEC-ER: 0 FRL-LR:
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5.3.8 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" in the Event Plot panel at particular points of
interest.

The Event Plot will show you the time difference between the two cursors. You can fine tune the
posmon of the cursors with the left and right arrows associated with each marker

SR € ® 3>  The * center allows you to center the particular marker on the
Event Plot window.

The screens below show the markers being set and the resulting markers placed in the Event Plot
panel. Note that you can also set the markers using the right-click menu. This is typically the
preferred method because the markers will appear exactly where you right-click.

Decode [1/2] /User/07_15_2021_15_04_58 Open TMDS | Segment
Events | Find | Time Format: HH:MM:SS.ms.us.ns(.ps) ~

O M & b | @ @ Marker1: < ® > | Marker2: < ® > Rows

0:0:0.009.455.063.076
M1: 0:0:0.002.027.509.140 M2: 0:0:0.002.027.698.391 Dif: 0.189251 us, 0.00 pixels
| K € < > » A

FRLSBK FRLSBK FRLSBK
FRLCBK FRLCBK ][ FRLCBK FRLCBK FRLCBK
FRLERR

FRLPKT AP |[] 6ap [ 'eaP [[] GAaP [l AP [] oap [ GAP [ JeAP | GAP [ GAP

DI-PRE
VD-PRE
FRLFEC () l 0
VSYNC
HSYNC
TMDS

0:0:0.002.027.349.840 0:0:0.002.027.473.386 0:0:0.002.027.597.436 0:0:0.002.027.721.487 0:0:0.002.027.845.538

Time (H:M:5.ms.us.ns.ps)

You can see the timestamp associated with each marker just above the area where the data is
shown. The text to the right shows the difference in microseconds and pixels between the two
markers.

Decode [1/2] /User/07_15_2021_15_04_58 Open | TMDS | Segment
Events | Find | Time Format: HH:MM:SS.ms.us.ns(.ps) ~

O M & b | @ @ Marker: < ® > | Marker2: < @ > Rows

0:0:0.009.455.063.076
M1: 0:0:0.002.027.509.140 M2: 0:0:0.002.027.698.391 Dif: 0.189251 us, 0.00 pixels
| K € < > » M

FRLSBK FRLSBK FRLSBK
FRLCBK FRLCBK ][ FRLCBK FRLCBK FRLCBK
FRLERR

FRLPKT AP | [] eap [ GAP [ AP [ | GAP [ ] GAP [ GAP [ JGAP|[ GAP [_| GAP

DI-PRE
VD-PRE
FRLFEC fl 0 fl
VSYNC
HSYNC
TMDS

0:0:0.002.027.349.840 0:0:0.002.027.473.386 0:0:0.002.027.597.436 0:0:0.002.027.721.487 0:0:0.002.027.845.538

Time (H:M:5.ms.us.ns.ps)
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You can also set the markers with the Marker tool as shown below. When you begin the sweep the
Marker tool cursor will appear as shown in the menu bar.

Decode | Images | Timing | Audio | [1/2] /User/07_15_2021_15_04_58 Open | TMDS Segment
Events | Find | Time Format: HH:MM:SS.ms.us.ns(.ps) ~

b | @ @ | Marker1: < @ > | Marker2: < @& > Rows
0:0:0.002.027.659.399

M1: 0:0:0.002.027.549.342 M2: 0:0:0.002.027.628.008<::F6 us, 0.00 pixels
| K-, > >
FRLSBK FRLSBK

FRLCBK FRLCBK FRLCBK
FRLERR
FRLPKT GAP ACTIVE GAP ACTIVE GAP
DI-PRE
VD-PRE
FRLFEC )
VSYNC
HSYNC
TMDS

0:0:0.002.027.535.727 0:0:0.002.027.566.613 0:0:0.002.027.597.626 0:0:0.002.027.628.639 0:0:0.002.027.659.652

Time (H:M:5.ms.us.ns.ps)

Details | Raw Data = All

You can remove the marker using the check boxes associated with each Marker on the top menu
bar. Refer to the screens example below.

Decode | Images | Timing | Aud [1/2] /User/07_15_202 _04_58 Open TMDS Segment
Events | Find Time Format: H :SS.ms.us.ns(.ps) =

O M & b @ Q| Marker1: < ® D> | Marker2: < @& > Rows

0:0:0.002.027.659.399

M1: 0:0:0.002.027.549.342 M2: 0:0:0.002.027.628.008 Dif: 0.78666 us, 0.00 pixels
\ K € < > » A
FRLSBK FRLSBK
FRLCBK FRLCBK FRLCBK
FRLERR
FRLPKT GAP ACTIVE GAP ACTIVE GAP
DI-PRE
VD-PRE
FRLFEC (N
VSYNC
HSYNC
TMDS
0:0:0.002.027.535.727 0:0:0.002.027.566.613 0:0:0.002.027.597.626 0:0:0.002.027.628.639 0:0:0.002.027.659.652
Time (H:M:S.ms.us.ns.ps)

Details | Raw Data s All

Decode | Images | Timing | Aud [1/2] /User/07_15_202 _04_58 Open TMDS | Segment
Events | Find | Time Format: H :SS.ms.us.ns(.ps)

oM & b | @ @| Marker1:  ® > Markerz O € @ > Rows
0:0:0.002.027.622.840

Mi: 0:0:0.002.027.549.342
| K < > »

FRLSBK FRLSBK

FRLCBK FRLCBK FRLCBK

FRLERR

FRLPKT GAP ACTIVE GAP A GAP

DI-PRE

VD-PRE

FRLFEC ]
VSYNC
HSYNC
TMDS

0:0:0.002.027.535.727 0:0:0.002.027.566.613 0:0:0.002.027.597.626 0:0:0.002.027.628.639 0:0:0.002.027.659.652
Time (H:M:5.ms.us.ns.ps)
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6 EDID Editor Panel

The EDID Editor panel enables you to modify existing EDIDs or create new ones through a
graphical interface. You can import .xml based EDID files from your PC for use on the M42h 96G
Video Analyzer/Generator Rx port. In this way you can emulate any EDID at the M42h 96G Video
Analyzer/Generator Rx port to ensure that your source responds correctly to it. A sample screen
shot of the EDID Editor is shown below.

7 -

I 010 Edios D «
Fle v Adde X & @ RL-12Gx4 ‘IANZJU

P -
v _|Base Blook - e

Mdelta

n/Rev Cinesa\RR

B Basic Display PFarameters/features CNMVRR
! VA
ird Tis 3 ALLM

FAPA start location

Easble VIR Fields

Lxtar n Tlac VRRm O nr (Sl de 48 wr less)
¢ Checksus VRRmay: O 0 (rw JO0; 0 « BRR, 1-89 « Rexéryw)
~ _|CTA Block 22 Fsable DSC Fielés
* Header
v (3 Cata Blocks 8 DsC_10bge
¢ Vides Data B DsSC_t2bge
) e Aodic Dat X {
» Vendor Specific HIMI 1.4k B DSC_16bge
s VYendor Specific RIMI Forum 8 0 1p2
e 4 © DSC_AlL byp
. Apabiliry. ba B DSC_Native 420
. i » I DSC Max FRL Rate 12 Gibpa
-, DALY DSC MuaShicss Up %0 16 slices and vp 10 (400 MELL'KSliceAdjest) pivel clock per siice
D =l Al S e DSC._TotslChaskKBytes 63| 0-67 (Wyter = 103 % (3 + foc rotalchontxmyter)
Block 1: 128 bytes Element: Offset = 59, Length = 14

02 03 5F FO 59 10 05 20 22 04 01 02 O/ 06 5D GO DE 30 C4 01 78 858 07 00 00 00 CF & ¥
5F 60 61 62 64 65 66 C2C4C3 76 75 7E 7D 23
F O 78 03 0C 00 10 O0 FB 44 2F CN BA 01 O2

04 K1 41 00 16 06 08 00 56 58 00 W
8 B8 U X E2 00 48 B F

El OF €4 OE €7 €6 C5 E3 06 OF 01 €3 03 FF M
00 00 00 00 00 DO 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

“ = [ ] 3§

6.1 Opening the EDID Editor

You may have many EDIDs stored in the EDID directory of the external ATP Manager suite of
directories. You can open any one of these EDIDs, modify and resave under a different name.

To open an EDID stored on your host PC:

1. Open the EDID Editor from the Editors page on the App panel.
The EDID Editor opens without an EDID loaded as shown below.
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Bl EDID Editor - O ¥

File = Add = | ¥ 4 ¥ Fie APPLY | CANCE

Block Element

1. Open an EDID stored on the PC.

Navigator
Captures Refresh Name Date / Time
New Folder ~ = EC'0
Compliance v & User
Browse B FRL12Gx4L-DSC_NK2 2020/06/29 17:5845
ACA Delete B FRL-12Gx4L-DSC_NK 2020/06/29 174701
B FRL-10GoiL-NoDSC 2020/05/28 131108
Information BB FRL-12Gx4L-DSC 2020/05/28 131108
Rename B FRL-12GxAL-NoDSC 2020/05/28 13:1108
Formats B FRL-03Gx3L-NoDSC 2020/05/28 131107
Transfer - 55 GL-05C 2020/05/28 131107
Images Organize Gx3L-NoDSC 2020/05/28 131107
I oo ¢ ~c«l,4;-u DSC 2020/05/28 1?110.‘.
Instruments R -06GxH -NoDSC 2020/05/28 131107
Use B FRL-08Gx4L-DSC 2020/05/28 131107
Other Export B FRL-08GxAL-NoDSC 20207/05/28 11107
B FRL10Gx4L-DSC 2020/05/28 131107
Report B FRL-03Gx3L-DSC 2020/05/28 1321106
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Mame Diate £ Time
v & EDID

= G Uger

B FRL-12G4L-D5C_NK2 2020,/06/E9 15843
B FRL-12GdL-DSC_NK 2020,06/22 174704
I FRL-10GrL-NoDSE 2020,05/28 1211108

W FRL-1 2G4l D50 2020,05/28 1311:08

L- edL-MaDs0 005728 13

B FRL-12GxdL-MeD50 20200/05/28 131108
I FRL-03GKIL-HoDSE 2020,05/28 131107
B FRL-06GxIL-D5C 2020,/05/28 131107

i FRL-06Gx3L-HeDSE 20200528 131107

2. Select the EDID and click on the OK activation button. Click Cancel if you cannot find an
appropriate EDID.

Note: You must have downloaded EDIDs or saved EDIDs into the EDID directory to see them in the
EDID navigator tab shown above. You can use the Quantum Data EDID Library to obtain these
EDIDs. The EDID Library which uses a naming convention for all its EDIDs; these are represented in
the screen shot above. Also note that there is a M42h EDID Library Application Note available on the
EDID Library website which describes how to use the EDID Library with the M42h 96G Video
Analyzer/Generator.

Once you load an EDID the name appears on the status strip on the top of the panel as shown
below.

W 010 Edner - v
LY e L R 1 e

~ _|Base Blook &
¢ Header Mdelta
X 3 aplz CinesssVRR
CNMVRR
FVA
ALLM

FAPA start_location

B Exable VRR Foelds

VRRme O M (shouTd be 48 o less)
X S ' VRRmax: [0 | Me (o= 2000 O « BaR, 2-99 = Kesorved)
v _|CTA Block 2 Esadle DSC Finlds
~ @ Data Blocks 8 DSC_10bpe
*-¥ideo Data 8 DSC_L2tpe
® Audio Data
* Vendor Specific HIMI 1.4t B DsC_16bge
s Yendor Specific RIMI Forum B DsC 1p2
e Yide pat ity
. aker Alloca 8 DSC_All bep
o XCHCE 42320 Copabils e B DSC_Native_420
® YCBCY 4:2:0 Video Data
o RUR 9zatic Mutadata DSC Mux FRL Rate 12 Gbps
o o DSC_MusShices Up %0 16 slices and wp 10 (400 ME2 KSliceAdjust) pivel clock per siice

DSC_TotChuskKBytes 63 0-07 (Mytwr = JON » (1 ¢ D YoraXorutamytes)

Block 1: 128 bytes Eloment: Offset = 59, Length = 14

02 03 5F FO 59 10 05 20 22 04 03 02 0/ 00 5D (6D DS S0 C4 U1 78 88 0/ 00 00 D0 CF &7 ¥
5F 60 61 62 64 65 66 C2CA4C3 76 75 TE 7D 23
TE 07 78 03 0C 00 10 00 FB 44 2F C8 BA 01 02
04 8] 41 00 16 06 08 O0 56 58 00 X3

E2 00 48 B F X
El OF €4 U €/ CO C5 E3 06 OF 01 £3 05 FF M
00 00 00 00 00 00 D0 00 00 00 00 00 00 00 X0
00 00 00 00 00 00 00 OO 00 00 00 00 00 DO 00

Page | 68 July 8, 2025


http://www.quantumdata.com/edid/
http://quantumdata.com/edid/index.php/about-edid-library/

M42h 96G Video Analyzer/Generator Rev. 1

6.2 Loading an EDID into the EDID Editor

You can either load a new EDID or modify an existing EDID. When modifying an existing EDID case,
you may have many EDIDs stored in the EDID directory of the external ATP Manager suite of
directories. You can open any one of these EDIDs, modify and resave under a different name.

To open the EDID Editor:
1. Open the EDID Editor from the Editors page on the App panel. Click on EDID Editor.

@ Apps =5
Control Compliance Editors Other
EDI[iditor C[}Siitor Formidit{)r
Formatit Editor Paﬂernit Editor Playbacist Editor
DPC[iditor
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Rev. 1

Bl EDID Editor - | *®
File = Add = File: APPLY  CANCEL
Block Element
CLOSE I
To open an EDID stored on your PC.
1. Open an EDID stored on the PC.
Nawigator
Captures Refresh Name Date / Time
New Folder |~ = 0
Compliance v & User
Browse B FRL-12Gx4L-DSC_NK2 2
ACA pelete B FRL-12Gx4L-DSC_NK 2020/ 174701
B FRL- 10GxdL-NoDSC 2020/05/28 131108
Information BB FRL-12Gx4L-D5C 2020/05/28 131108
Rename B FRL-12Gx4L-NoDSC 2020/05/28 131108
Formats I p B FRL-03Gx3L-NoDSC 2020/05/28 131107
fenster B FRL-06Gx3L-DSC 2020/05/28 131107
Images Organize B FRL-06G3L-NoDSC
- 7 - .fF:l-C(:vl.n-tL-L‘.S% V28 13 4
Instruments o B FRL-06Gx4L-NoDSC 2020/05/28 131107
Use B FRL-08Gx4L-DSC 2020/05/28 1321107
Other Export B FRL-08Gx4L-NoDSC 2020/05/28 131107
B FRL-10Gx4L-DSC 2020/05/28 131107
Report B FRL-03Gx3L-DSC 2020/05/28 13:11.06
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Mame
w i EDID
« B User

B FRL-12Ge4L-05C_NK2
B FRL-12GeiL-D5C_MNE
B FEL- 1 0GrdL - MoDSC
B FRL- 126Gl - 050
B FRL-12GxdL-MoDSC
B FEL-03GIL-MoDSC
B FRL-06GxIL-D5C
B FRL-06Gx3L-MaDsC
B FEL-06GKdL-D5C
B rRL-06GxdL -NoDSC

B coC L nor

Diabe f Tirme

2020,06/55 175845
2020,06/29 174700
2020,05/28 131108
2020,05/28 131108
202005728 131108
2020,05/28 131107
2020,05/28 121107
2020,05/28 1311407
2020,05/28 131107
2020/05/28 1X1107

Joannise 4 4400

Rev. 1

3. Select the EDID and click on the OK activation button. Click Cancel if you cannot find an

appropriate EDID.

Note: You must have downloaded EDIDs or saved EDIDs into the EDID directory to see them in the
EDID navigator tab shown above.

Once you load an EDID the name appears on the status strip on the top of the panel as shown

below.
B 010 Eonee D *
Fle v ASdwy %X & % Plo/Usec/FiL-12GxaL-DEC CANCEL

Prodl nforsa
¢ EDID Version/Revision
@ Basic Display PFarameters/Features
ol Characteriatics

* Ext
¢ Checksun
~ _|CTA Block
* Header
~ @ Data Blocks
.V
* Au

» Vendor Specitic

1de

HIMI 1.4D
* Vendor Specific HIMI Forum
e Vide Capabilicy

Speaker Allocation

O CAMT IR AL T T
L Mdelta
CinesaVRR <:|
[ CNMVRR
FVA
LALLM
L FAPA start_location
Emable VRR Fields
Vit [0
VRRmax: 0
2 Esable DSC Finlds
8 D5C_10bpe
8 DsC_12bge
B DSC_t6bpe
B Dsc_tps
3 0SC_AD bpp
8 DSC_Native_420

e (Should de 44 o Tess)

ME (e 100, O « BOR, 1-59 « Beser )

DSC Max FRL Rate. 12 Gips
DSC_MunShices Up %o 16 slices and up 10 (400 ME2 KSliceAdjuut) pixel clock per siice

DSC_TolCluskKBytew 63 0-07 (Wyter = 104 v (1 » o Toralchunxmyces))

-~

Block 1: 128 bytes

02 03 5F FO 59 10 0% 20 22 04 03 02 07 06 5D
S5F 60 61 62 64 65 66 C2 C4 C3 76 75 7€ 7D 23
'F 07 78 03 0C 00 10 O0 F8 44 2F C8 BA 01 O2
04 81 41 00 16 06 08 OO0 56 58 00

E2 00 48 &
€1 OF €4 O C7 €6 C5 E3 O6 OF 01 €3 05 FF O3
00 00 00 00 00 00 00 00 00 00 00 00 00 00 D)
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

F

: Element: Offset = 59, Length = 14
6D D& 50 C& U1 78 B 07 00 00 0O CF &/ &

[cwose |
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The following example shows an EDID that indicates support for Display Stream Compression
(DSC).
Bl eDID Editor - O X
File + Add - | X 4 ¥ File:/User/FRL-12Gx4L-DSC
+ [z Base Block &8 CUEUIE AUUIIULEL TIEIS
e Header [[] Mdelta
e Vendor/Product Information .
e EDID Version/Revision (] CinemaVRR
» (@ Basic Display Parameters/Features (] CNMVRR
® Color Characteristics
e Established Timings Ora
e Standard Timings 0 ALLM

a

Descriptor 1
Descriptor 2
Descriptor 3
Descriptor 4
Extension Flag
Checksum
~ [ cTAa Block
e Header
~ [@ Data Blocks
e Video Data
e Zudio Data
e Vendor Specific HDMI 1.4b
e Vendor Specific HDMI Forum
Video Capability
Speaker Rllocation
YCbCr 4:2:0 Capability Map
YChCr 4:2:0 Video Data
HDR Static Metadata
e Colorimetry
(@ Detailed Timing Descriptors
@ Checksum

a

®

®

®

a

[C) FAPA_start location
Enable VRR Fields
VRRmin: [0 |

VRRmax: E Hz (5= 100; 0 = BRR, 1-99 = Reserved)

Enable DSC Fields
DSC_10bpe
C_12bpe

'~ 16bpe
DSC_1p2
DSC_All bpp
DSC_Native 420
DSC_Max_FRL_Rate: |12 Gbps
DSC_MaxSlices:

Hz (should be 48 or less)

v

Up to 16 slices and up to (400 MHz/KSliceAdjust) pixel clock per slice ~

DSC TotalChunkKBytes: 0-63 (Bytes = 1024 x (1 + DSC_ ToralchunkkBytes))

Block 1: 128 bytes

Element: Offset = 59, Length = 14

5F 60 61 62 64 65 66 C2 C4 C3
7F 07 78 03 0C 00 10 00 F8 44
04 81 41 00 16 06 08 00 56 58
[78"88 67 00 00 00 Cr 67 3 I
E1 OF E4 OE C7 C6 C5 E3 06 OF
00 00 00 00 00 00 00 00 OO 0O
00 00 00 00 00 00 00 00 0O 00

02 03 5F FO 59 10 05 20 22 04 03

76
2F
00

02 07 06 5D
75 7E 7D 23
C8 8A 01 02

6D D8 5D C4

4B 83 7F 00
E3 05 FF 01
00 00 00 00
00 00 00 00

6D D8 5D C4 01 78 88 67 00 00 00 CF 67 3F
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6.3 Making Modifications to an EDID with the EDID Editor

Once you have loaded an EDID you can make changes to individual field values, add data blocks,
delete data blocks, add timings, delete timings or audio formats supported, etc. You can enable or
disable parameters using radio buttons or check boxes and you can change values through pull-

down menus or text field boxes.

To make a change to an EDID loaded into the EDID Editor:

1. To make a change to an existing EDID on an existing data block, select that data block using the
navigator panel EDID Elements on the left.

Use the check boxes or fields to make the change, then click on the Apply activation button to
enable the change. The example below shows the Deep Color definition being changed in the

Vendor Specific block.

W €010 editor

Fle e Adde X & & Fie/User
v |Base Block

* Header

¢ EDID Version/Revision

plor Characte

v _|CTA Block
¢ Header
v (@ Data Blocks

® Video Data

¢ Audio Data

- Specific HIMI 1.4k
. cific HDMI Forum
. ty

* Spea

. Ma
B

.

.

RL-12Gx4L-DSC

8 Basic Display Parameters/Features

CinemaVRR
CNMVRR
JFVA
ALLM
FAPA_start_location
B Enable VRR Fields

VRRmin: 0 Hz (Should be 48 or less)

VRRmax: 0 HE (>= 100; O = SRR, 1-99 = Reserved)

2 Enable DSC Fields
@ DSC_10bpe
8 DSC_12bpe
8 DSC_16bpe
DSC_1p2
8 DSC_All_bpp
8 DSC_Native 420
DSC_Max_FRL_Rate 12 Gbps
DSC_MaxSlices

Block 1: 128 bytes
02 03 SF FO 59 10 05 20 22 04 03 02 «
SE 60 61 62 64 65 66 C2 C4 C3 76 75

7F 07 78 03 0C 00 10 00 F8 44 fl» C8 &
04 81 41 00 16 06 08 00 56 58 00 [JENG
88 0 E2 00 4B ¢

£1 _OF £4 OF €7 ch S £3 06 O 01 £E3 (
—

» 0S¢ TotalchurkxSytes))

O X

|:> ey TN

Up to 16 slices and up to (400 MHz/KSliceAdjust) pixel clock per slice
DSC_TotalChunkKBytes. (63| 0-63 (Bytes = 1022 x (2

Element: Offset = 59, Length = 14

{6D DB 5D C4 01 78 B8 67 00 00 00 CF €
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To add a block into an EDID, use the right-click menus or pull-down menus as shown below (adding
a Video Data Block into the CEA Extension block):

=
Flee Addw N & # Fie UsuSASEO00A BB covce
<l ek , Vemdor Speciflc HDMI Fonun =
.y O | EXROUL (45008 8 bem Digita)
' § CTADaty ~ | HOM Forum EDID Extension Orermde ™ 3| (D339, Meddte et 1)
,. DispleyDData “0' 5 | Acsdi Data ::c—-— ;:) (151274 MO b e of 4.6 = "Nt indicmondt)
+  CisplaylOBata VZ0 » | Sposker Alocation Soppocted
« densen Tesingy : DC_Provet
« bescziptor | Foom Configueation 12, Caputte
* Desciiptor 3 Spesher Locstin
o Desexdpror 3 HOAR Acxiis (Aol Swammy0) SABLE Ay

Coborrmatry
ol came
Vendor Specic
Wideo Capabiiny
WVioes Datn
ViGee Format Preferences S3_Vie
YCBCr 420 Capabilty Map KA
YCSCr 420 Video Data 20t 420
HOR Saaic S sowt 430

® IR Mathl Welslai
° YO §:3:0 Cagably HORDynasmic Metndeln

= MOstalisd Timing Sessd HOAN Forum Sk Capadeities
~ -

Heserved / Othee

Bhock 1: 128 bytes A Elernent: Offaet » 54, Length « §
MrolaariVeior aiiolidon e 167 of 50 cé 01 Ta w0 0}
SE SF 60 65 66 62 63 64 &7 16 03 12 21 % O O |
A3 01 DO 00 £2 00 OF £3 05 €O 00 6§ 03 & @0 10

00 A8 X 71 10 A0 @1 02 O} ™

”nmm 01 €3 ¥ @ 10 2
207910 X 75 8030 10 4 00 00 9C 88 71 56 AN
31 00 1C 30 48 & 15 00 %0 iD F3 00 OO 1& 0 0
00 00 00 00 00 00 9O 09 GO G0 00 00 (O 00 G0 ¥4

R

2. Select the block of EDID data that you wish to view or modify using the EDID Elements list on
the left of the EDID Editor panel. Examples below.

B 100 e - a x
Flew Addw B & & Fie/UseSABORie CANCEL
v Sa3s lack - -
+ Reader por d
* Vandes /Froduct Iafucmatisn NOTED Per vpos, I -
¢ ADIE Vesslon/Revirion M
Mbasic Dizplay Parsaetess/Peatuzes
+ Culor Crarsctacistics * DMasoq Timing Definviion Roserved Cuimmy Omeriphr - Prodect Saral umber
¢ Retabilsbed Yimings lmbﬁﬁhu I “.|m. L MOnRY Name Color Point
* Mtandard Timings e
+ Descriptor L O Bandard Temings O Deeplay Colid Masapemnt  © CVT Timing Codos - Bsladiaded Timnge i
" DescripRor 3
. e ) O Manfacuee Specitud Ctepisy
* Dhecziptes & Povel Chk (V) Agpeen Relirsd fatr () duterlaend
* EEAnsLan Flag
o Owctnm 94,000 o om
- CTA Mleck B Aty Dol (30099 pheed) M Bl
* Beaces S e
v MOata Slocks B Bk (54005 glnrin) Wionaps Rise (9 - 490€ somt)
* Tidoo Data 0 | 157
Xyaecs H Erems Porrh (01023 plaeed V s e 3 40 o
* 3pen i N
* Tides sty 7% 1053
P M Sy Wi 151029 powds) 3 Mot (5 29€ prvrde)
o Tesdee fic mwr 1.4 LU °
. Yosdet fic BN Mocu VAsioe Lism (04009 e VTond V Warcden (0. 381 Sy
DR TRATLC WLadele Jieo e °
e ke 4:310 Cagablilivy Map V Plutk (04155 Saen) Feres
TADetaiied Timing Seecriptens 90 *o3
 ChacTem
N el Pameh (D04 pranie) s
8 Dapta Sopusamm
¥ Nywe Wit (5-£3 plnele) Byne Prrdiie
w e v
Mook 0 128 byt ; Ererrment: Ot w 84, Langth = 18
0O FF Y AT PP FY PP DO & 2D 42 OC (U1 00 a0 ;M 108 €8 00 30 F2 "0 Sa 80 80 35 34 00 %0 1D f4 00
2A 18 0L O3 80 6F 32 78 04 27 AD A4 4 0 ¥ 5 {00 Lr
OF 47 4A B0 £F 80 7L & §1 CO Bl 00 K1 80 95 ™ |
aD <O §) @0 03 o)
o . D
O 00 3 00 00 (0 FD 0 18
45 05 N7 X 00 GA J0 2% 2 20 20 20 00 00 @0 3C
00 33 &1 40 3 35 A€ &7 OA JO 20 20 0 0 @ 12

Page|74 JuIy 8,2025



M42h 96G Video Analyzer/Generator Rev. 1
3. Define the new data block in accordance with your specifications.
The example below shows a Video Data block’s Native timing being defined.
[l €010 £aitor - o X
Fle v Add v %X 4 & File:/User/FRL-12GxdL-DSC_NK2 R conce |
P Video Data 2
* Header
s Vendor/Product Information + Add (7 of Entries: 25)
« EDID Version/Revision B Remcve 00 5 @ Move Dows
;) M Basic Display Parameters/Features SVD #1
¢ Color Characteristics
» Established Timings () Native

Standard Timings
Descripror 1
Descriptor 2
Descriptor 3
Descriptor 4
Extension Flag
Checksum
v _|CTA Block
¢ Header
v (B Data Blocks

¢ Video Data

* Audio Data
Vendor Specific HDMI 1.4b
Vendor Specific HDMI Forum
Video Capabilicy
Speaker Allocation
YCBCr 4:2:0 Capability Map
YCOCr 4:2:0 Video Data
HDR Static Metadata

e Colorimetry

@@ Detailed Timing Descriptors
» Checksum

L )

VIC 16 |[(16) 1920x1080p @ 60 Hz 169 -
f MJ(H) 7u20x5769@ Isol m| 33

svp#z |(18) 720x576p @ S0 Hz 16:9
(19) 1280x720p & 50 Hz 16:9
[ Native [(20) 1920x1080i @ 50 Hz 169
(21) 720(1440)xX5761 @ 50 Hz 4.3
vic(s  ||(22) 720014405761 @ S0Hz 169
——1(23) 720(1440)x288p @ 50 Hz 43
Semre @(24) T20(1440x288p @ 50 Hz 16:9
8 G(zs) 2880x576i @ S0Hz 43
SVD #3  |(26) 2880x576i @ 50 Hz 16:9
_ |(27) 2880x288p @ 50 Hz 4:3
[ Native|(28) 2880x288p @ %0 Hz 16:9
. |(29) 1440x576p @ SO Hz 43
VIC 32 | |(30) 1440x576p @ 50 Hz 16:9
(31) 1920x1080p @ 50 Hz 16:9
& sescve ((32) 1920x1080p @ 24 Hz 169 v
SVD #4
(7] Native

Block 1: 128 bytes
] )

50 C4 01
7F 00 00
FF 01 00
00 00 00
00 00 5E

59 05 20 22 04 03 02 07 06 50 5E 5F 60 61

64

Element: Offset = 4, Length = 26

66 C2CA4C3 76757 7D
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The second example shows additional audio descriptor added to an Audio Block. The first screen
example only a single audio descriptor, the second screen example shows selecting the audio
format. To add a descriptor you click on the Add ## - activation button.

BB 100 1

Fite Ade X & &
v |%ass Slsck

Pl /un SAMHEN --im
1o Dt
ation v Aod

(0 of Entome 1

¢ /Proguct 1

D18 Verzion/Revis
M Basic Dizplay Pen ex3/Poatuses
- ier Chate

Atactoristics

B e
TN Aa i Dosrripaen 1
Nelto Poemlt LICM T 60555 POM (39, 311
Mozl 2 0 wd
Semplng sl B2 @B B i *%
B Buwm

o YOl 4:2 apability Mep
A Detaiiad Taming Seecniplens

¢ Cactiam

Mock 1: 128 bytes

02 03 4a r1 37 6130 1r o4 2305 14 0o 3 2 YO
SE SF 60 &% 66 62 €3 64 o7 16 03 12

A3 0L 00 (0 E2 00 OF £3 95 C0 00 & 1 < 0
00 88 X 21 10 30 61 (02 ©) ©F 67 DA 30 C4 @1 TN
A0 02 F) 00 03 00 §) (¥ @1 40 OL 3D MO D0 77 IC
010X M ASID Moo 42N A
31 00 1% 30 40 B 15 09 30 3D 74 00 00 15 @0 o0
00 00 00 (0 0 00 00 0O 00 G0 00 00 (0 00 0 38

Q x

B coce

1764 192

Plernont: Offust « 28 Length » 4
[2% o o oF

de. Amer MAMHDR DAL
Avdhio Data
« Aod
8~

Wy Ands Doy
Autls Tommst  LICM (IC 6958 PCM [0 11D

€0l Enmtes 7

o ) o S

MuChmwis ) dme
fepimglen (M @2 BW S« H: Uw
et D Bow Dauwm
8 v ) e
ot Aartn Oevergrier 2

Anetia P [Datty Dighal "

M Clmacl: SO801 tlayars | & )

203 5
Somytivg Rates (120 \nmhh:n
Saam T Rl {5 TR

M betalled Tining Duscriptors

. Chochrem

Wieck 1: 128
R OoJdart ST Bl WD Ir M1l s A M N5
3 W 60 65 08 62 83 84 07 18 OF 12
63 01 90 00 E2 0 O £3 @3 CO O & O3 X 0%
0 82 X 21
50 0] £E3 06 05 01 E3 oF
16 9 30 X 2% & 0
31 00 IF 3O 46 W 31 00 30 1D T4 00 00 3F 00 00
00 00 00 00 00 (0 00 G0 40 00 40 00 00 60 DO ¥

___
B o

Eloment: Offpet « 28 Longth = 7
[36 0% 07 (7 e

4. Click the Apply button to save the change. Then click on Close to exit the EDID Editor.
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Once you make a change on a particular EDID block you use the Apply button to invoke the

change.

Use the following table as a guide to make other changes in the EDID Editor.

Iltem

Item - Column

Description

EDID Edit

Append CEA Block

Adds a CEA extension block to the existing
VESA block.

Append CEA DTD

Adds a CEA Detailed Timing Data block.

Add CEA Speaker Allocation
Data Block

Enables you to add a new Speaker Allocation
Data Block to the CEA extension block.

Add CEA Colorimetry Data
Block

Enables you to add a new Colorimetry Data
Block to the CEA extension block.

Add CEA Video Capability

Enables you to add a new Video Data Block
to the CEA extension block.

Add CEA Audio Data Block

Enables you to add a new Audio Data Block
to the CEA extension block.

Add CEA Video Data Block

Enables you to add a new Video Data Block
to the CEA extension block.

Add CEA Vendor Specific Data
Block - General

Enables you to add a new Vendor Specific
Data Block to the CEA extension block.

Add CEA Vendor Specific Data
Block - HDMI

Enables you to add HDMI information to new
Vendor Specific Data Block to the CEA
extension block.

Insert CEA Vendor Specific
Audio Data Block

Enables you to add a new Vendor Specific
Audio Data Block to the CEA extension
block.

Add CEA Vendor Specific Video
Data Block

Enables you to add a new Vendor Specific
Video Data Block to the CEA extension
block.

Delete Element

Deletes a selected EDID element or block.
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A new Optimized Video Timing (OVT) data block has been added to the EDID Editor as shown

below.

m - O
File = Add = File: APPLY AMCEL
v Ed ]Zas_ Block b

e TA DTD ion

-]

=T CTA Data < | HDMI Forum EDID Extension Override

® 0 DisplaylD Data b | Audio Data

]

= 4 DisplaylD Data V2.0 b | Speaker Allocation

- e f Room Configuration

@ Descriptor 2

@ Descriptor 3 Speaker Location

@ Descriptor 4

R e HDMI Audio (Multi-Stream/3D)

® Checksum 4

Colorimet

v [#] €TA Block Y

e Header InfoFrame

[Z] pata Blocks
[ Detailed Timing Descriy
® Checksum

Video Capability

Vendor Specific 3

Video Format

HDR Static Metadata

HDR Dynamic Metadata
HDMI Forum Sink Capabilities
HDMI Forum SBTM

Reserved / Other

Video Data

YCbCr 4:2:0 Video Data
YCbCr 4:2:0 Capability Map
Video Format Preferences
Video Format Data

Native Videc Resolution
Type VIl Video Timing
Type VIII Video Timing
Type X Video Timing

i

Element: Offset = 4, Length= 0

00 00 00 00 00 00 Q0
00 00 00 00 00 00 F7

[eose]
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eve EDID Editor X
File » Add + | X File: CANGEL
[ T Video Format Data
@ Header
@ Vendor/Product Information Descriptor Length |1~
EDID V ion/Revisior
0 L) SRt erer [ YCbCr42:0 Supported
> |2|Baslc Display Parameters/Features
@ Color Characteristics [:]NTSCSupported
@ Established Timings
@ Standard Timings Video Format Descriptors
@ Descriptor 1 )
O EerEss £ o= Add (% of Entries: 1)
@ Descriptor 3 m— Bemove
@ Descriptor 4 D itor #1
@ Extension Flag escriplar =
® Checksum RID [0 | | 00—NoRID available -
v [i] cTA Block
@ Header Frame Rate [J50Hz []24Hz
v [B] Data Blocks
® Video Format Data Frame Rate Factors
[E] Detailed Timing Descriptors
® Checksum
Block 1: 128 bytes Element: Offset = 4, Length = 3
02 03 06 00 00 00 00 00 00 00 00 00 00 C2 00 00
00 00 00 Q0 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 OO0 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 Q0 00 00 Q0 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 OO0 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 0O 00 00 00 00 00
CLOSE I

6.4 Emulating a Specific EDID

Once you have loaded an EDID and made your changes to it you can assign it to the M42h 96G
Video Analyzer/Generator Rx port for emulation and testing your source device. This subsection
describes how you can do that.

To assign an EDID to the Rx port:
1. Select Set M42h Rx EDID.

2B setAX EDID X
Local Flles
v & User
B 600Nz xmi
B LG HDRXML
QD_DP_EDID
0 SAMHDR XML

Permanently set the EDID: o)

[8sue Hot Plug: o)

Lok | T
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2. Select an EDID to assign to the M42h 96G Video Analyzer/Generator’s Rx port. Click OK after
selecting the EDID.

Note that there are two check box options on the dialog box. The following is a description of each:

Permanently set the M42h HDMI Protocol Analyzer's EDID — This means that the EDID that you
provision will persist through a reboot of the M42h. Otherwise, the default M42h EDID will be
reprovisioned when a reboot occurs.

Issue Hot Plug — This means that the M42h HDMI 2.1 Protocol Analyzer will issue a hot plug when
you click the Ok activation button on this dialog box.
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7 Basic Analyzer (Snap Shot “Real Time” Mode)

Important Note: The Basic Analyzer “Real Time” functionality is not currently supported in the
M42h. It will be supported in a future release. The information below is provided for future reference
only. Only the Timing Analyzer segment of the functionality is currently supported.

7.1 Overview

This chapter describes how to view the incoming HDMI® TMDS and FRL video metadata in real time
using the Real Time mode. The Real Time mode is only available through the embedded GUI
using an external monitor. It is not supported through the ATP Manager operating on a
remote host PC.

The Real Time mode allows you to view the following data in a series of snap shots of the incoming
video frames:

Video — View the incoming video even when encrypted with HDCP 2.2 (in TMDS mode only).
InfoFrames — View the AVI, Audio, Vendor Specific InfoFrames.

Data Islands — View various other data islands such as General Control Packet and Source Product
Descriptor.

Video Timing Data — View the format, resolution, color depth, video type and specific pixel values.
DDC Data — View the DDC transactions such as the EDID and HDCP 2.2 transactions.
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7.2 Accessing the Real Time mode
The Real Time mode can be accessed from the App panel Control using the procedures below.
To access the Real Time mode:

1. Select the 96G Protocol Analyzer HDMI RX within the Control tab on the embedded ATP
Manager home screen.

Note: The Real Time viewing windows are not available on the PC-based external ATP

Manager.
quantumdat
Control Compliance Editors Other
= = # o
Generator 48G Protocol eARC Slave Aux. Channel Capture Control
Analyzer HDMI RX Analyzer

The Receiver “Real Time” panel appears as shown below:
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7.3 Real Time Mode Overview

This section describes the Real Time mode user-interface.
7.3.1 Real Time Mode - Interface Description

This subsection describes the functions of the main interface of the Real Time mode. The Real Time
mode is supported in both the TMDS and FRL modes.

The Real Time mode interface is shown in the example screens below. The first screen image
shows the Real Time mode without any of the viewing windows open in the TMDS mode. This
screen shows you the Real Time mode with only the main control panel on the right and the
dashboard on the top and the incoming video image. The second Real Time screen example shows
incoming TMDS with HDCP 2.3 authentication and encryption and with the AVI InfoFrame dialog box
shown. The third Real Time screen shows Real Time mode with incoming TMDS with HDR active
and the HDR InfoFrame dialog box shown. The final screen example shows incoming HDMI stream
in the FRL mode at 1485MHz pixel rate with an 8K resolution.

The table that follows describes the data in the Real Time dashboard (or Status Bar).
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173 L6 t S NONE ° Pregressive

380 4320 2496 4a00 LI 16 20
CTA VIC=195: 7680x4320p @ 60 Hx 16:5 7600 x 4320 Progressive 30 bpp, YCbCr-420, BT.2020-YCC Not Eacrypted O5C

® Aano(1) 187 p 2] 2 Stop

Psuse Clear Set Ref
Timing

AVI InfoFrame

check sum: verified Color
version: Seol
length: 13 g
scan info: all active pixels & lines are displayed

Bar Info: no Data AVHIF
active info: no data

RGB/YCC indicator: YCbCr 4:2:0 GCP
active format: not defined 7
picture aspect ratio: 16:9 VSHF
colorimetry: extended AUD-F
non-uniform picture scale: not known

quantization range: default (depends on video format) HDRF
extended colorimetry: BY.2020 RGB or YCbCr

video format: VIC=199 (7680x4320p @ 59.94Hz/60H2) EMP
IT content: no data

IT content Type: graphics Not used - IT content bit (IT) bit is set to © CVTEM
YCC gquantization range: linited range

pixel repetition: none ACA
line number of end of top bar: [

line nusber of start of bottom bar: 4321

pixel number of end of left bar: o + Tools

pixel number of start of right bar: 7681
HB: 82 03 0d 15 |

SPO: ed 62 o8 60 c7 00 00 fc |.b. ....|
SP1: 00 el 10 00 00 01 le 7b |....u.n {1
SP2: 00 00 00 00 00 00 00 00 .../ vsvn |
SP3: 00 00 00 00 00 00 00 00 |........ |
]

486G Protocol Analyzer HDMI RX
Unencrypted date 42544 Ty FRL 6 r Rat 371.25 HDCP: NONE
FRL STATS tiv 4800 x 2160 t 5500 x 2250 t 30.00 220 V-Sy [ + Progressive
CTA VIC=0: 777 3840 x 2160 Progressive 10 bpc, RGB, BT.2020-RGB Not Encrypted

€& HDR:2(2)3134277

Pause Clear Set Ref

Dynamic Range and Mastering

InfoFrame version: 0x01

length of HDR Metadata: 26

EOTF: SMPTE ST 2084 (0x02)

Static Metadata Descriptor ID: Static Metadata Type 1 (0x00)

Static Metadata Descriptor: display primaries_x[0]: .26500
display primaries_y[0]: .69000
display_primaries_x[1]: .15000
display_primaries_y[1]: .06000
display_primaries_x[2]: .68000
display_primaries_y[2]: .32000
white_point_x: .31270
white_point_y: .32900
max_display_mastering_luminance: 4000 cd/m2
min_display_mastering_luminance: 0.00560 cd/m2
Maximum Content Light Level: 4000 cd/m2
Maximum Frame-average Light Level: 250 cd/m2
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7.4 Viewing the Display Stream Compression (DSC) Capture

You can view the data of an FRL Display Stream Compression stream through the Capture Viewer.
You can view these FRL/DSC captures under in the Navigator as shown below. The incoming DSC
stream is captured as a series of snapshots of the incoming frames. The feature does not support
capturing of every frame.

Note: It may take some time for the initial image to appear in the analyzer window.

W ATP Manager = . a
=- Navigator 7 O /@ Aops -
Refresh  Name Date / Time quantumdata
‘ v (= HDMI Capture
compliance [l ~ @ User Control Compliance Editors Other
TMDS_4K 2020/06/02 18:56:42
Ja— 20 334
v 2 11
EDID/DPCD = — - -
Formats & ptiming.log: L Receiver G copnmes
Transfer &l FieldPixelData.bin Contrel
Images & paudioanalysisiog: ---
& audio_lpem.log: ---
Instruments
. 2020/06/04 14:43:05 =
Other =
HEAC
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The following example shows an incoming stream with Display Stream Compression (DSC) active.

8 yzer HDMI RX X . Home
a9 FRL 6 658.94 NONE Progressive
2380 x 4320 2436 x 4408 0 :8 16 W:20 P:+ Back
CTA VIC=199: 7686x4328p @ 60 Hz 16:9 7680 x 4328 Progr e 38 bpp, YCbCr-420, BT.2028-YCC Not Encrypted DSC

Stop

Timing

Color

N AUD-F
HDR-IF

EMP
CVTEM

4 Tools

The following screen shows the Compressed Video Transport Extended Metadata packet (CVTEM)
which shows the DSC Picture Parameter Set (PPS).

c-

LR RCR B N -e
L4
=¥
-

238 (7.437588 bits)
4320

7600
slice beight: 920
slice widuh: 1929
chenk_sire: 1783
taitial_sxit_delay: s
iaitial_dec_delay: 333
isitial _scale valse: 1
scale_iscresset_interval: 48304
scale_decresent isterval: i
first_lise bpg ofs:
afl_bpg offset:
slice bpg of feet: 1
initial_eoffset:
tinal_offset: a4
flatoess_uis qp:
flatoess_sax_gp:
rc_model _size:
rc_sdge _facter:
re_quant_iace_Linite:
rc_geant_iacr limdti:
re_tgt _effset Adi:
re_tgt_offset_lo:
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7.4.1 Disabling DSC Video Processing in Realtime

The M42h 96G Video Analyzer has the option to disable DSC video decoding in real-time while
allowing Data Island processing and timing measurements. Useful for checking timings, taking
captures, and checking Data Island contents such as AVI Infoframes, Audio Packets, and CVTEMSs.

Use the following procedure to disable DSC Video processing:

1. Navigate to the Real-Time viewer (Basic Analyzer)

quantumdata

Control Compliance Editors Other
= T L0
Generator 48G Protocol eARC Slave Aux. Channel Capture Control
Analyzer HDMI RX Analyzer
RX

2. Within the right-side toolbar, select Mode, and turn DSC Video Off

486G Protocol Analyzer HDMI RX

Unencrypted t nt: 7384 T FRL 6 € 148.50 [ NONE N
ATS t 1920 2160 T L: 2200 2250 t 30.00 ¢ 88 44 + F:8 10 P:+ Progressive
IC=1: 4K x 2K 29.97, 30 Hz 3840 x 2160 Progressive (8 bpc), YCbCr-42e, BT.709 Not Encrypted

Sink Emulation

Pass-Through

DSC Video On

DSC Video Off
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3. Inthis mode, when the DSC video is detected, the dashboard will continue to update:

: 486G Protocol Analyzer HDMI RX

MO or: Unencrypted Update Cnt: 7432 Type: FRL 6 Rate: 356.37 HDCP: NONE Pa
FRL STATS Active: 1920 x 2160 Total: 2656 x 2237 e: 59.98 H-Sync: F:0 W:0 P: V-Sync: F:3 W P:+ Progressive
CTA VIC=0: ?7?? 3840 x 2160 Progressive 8 bpc, RGB Not Encrypted DSC

4. You will see the following message at the bottom of the screen when the incoming video from
the source DUT is stable:

486G Protocol Analyzer HDMI RX
Unencrypted Update Cnt: 7432 Type: FRL 6 Ci Rate: 356.37 HDCP
FRL STATS Active: 1920 x 2160 Total: 2656 x 2237 V-F e: 59.98 H-Sync F he V-Sync: F 4 Progressive
CTA VIC=0: ??? 3840 x 2160 Progressive 8 bpc, RGB Not Encrypted DSC

Timing

DSC Video Processing is Disabled.

7.5 Dashboard Panel

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

Real Time Mode — Dashboard Items

Two example Dashboards are shown. The first with TMDS mode and the second in the FRL
mode.

L Analyzer MOMI BX tor: HBCP 1.4
HOMI ar Ester Z97.08 WOCP; disabled SCANT =- Thi N

P&

MOMI WIC=1l: 4K x 2% 2997, 30 HE 3840 x J160 Progressive (24 Bpp), RGE  Not Encrypted

CTA i iz 1619 7 0] BT

The following items are on the Real Time dashboard:
Top Row Items — and Port:

Port and Card —The Port area shows the current Rx port that is being displayed on the Real Time
Mode Lt s W el ' . Currently the only analyzer port is the M42h 96G
Video Analyzer/Generator port.

Second Row Items — TMDS and FRL Modes:

Update Cnt — Increments every time the screen contents are updated. EEEEESTETN
Type — HDMI for TMDS mode; FRL for Fixed Rate Link (FRL) mode. BN
Char Rate: — The HDMI character rate.
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Real Time Mode — Dashboard Items

TMDS Clock Ratio: — The ratio of the TMDS clock rate to the TMDS bit rate.

Scrambling: — Whether or not scrambling is enables or not.

HDCP - Indicates whether HDCP is enabled or disabled. HEEEEEE

PassThru — Indicates if pass through is active. Pass Thru is not currently supported on this.
Scan: Progressive or Interlaced. EEEE

Third Row Items — FRL Mode:
Active: — The Active video horizontal and vertical pixels and lines of the format resolution

Total: — The Total video horizontal and vertical pixels and lines of the format resolution.

H-Sync: — Indicates the horizontal Front Porch sync pulse width. R
V-Sync: — Indicates the vertical Front Porch and vertical sync pulse width and the pulse polarity.

Fourth Row Items — FRL and TMDS modes:

Video Identification (format) — The first item indicates the video identification code (if there is
one). This includes the active horizontal and vertical resolution, vertical frame rate and aspect
ratio. If the incoming video is not determined to be a CEA format, there will be an indication of
CEA VIC 0 and a note: “No Video Identification Code Available.”

Resolution - The next item is the resolution information. In the first example the active horizontal
and vertical resolution is 3840 x 2160. EXIEEEINThe second example shows an 8K format at 7680
x 4320.

Scan. The next item is the scan. In this example the field indicates Progressive . IETETE The
other option is Interlaced.

Bit Depth and Video colorimetry. The next item is the bit depth and video mode. In this example
the field indicates YCbCr with 4:4:4 sampling and 24-bit color depth . IEEE=SHETE The other options
are: RGB, YCbCr 4:2:2 and deep color at either 30 or 36-bit color depth.

HDCP Status. The next item is HDCP status which could either be Encrypted or Not Encrypted.

7.5.1 Main Control Panel

This subsection describes the main control panel for the Real Time mode. Refer to the table below
for a description of these controls.

Real Time Mode — Control Button Descriptions

Main Control Panel

Main Control Panel The following controls are provided in the main control panel on the
(two views — Active / | right edge of the Real Time mode interface. Each of the buttons have a
Inactive) pull-down menu associated with them. The purpose of each button and

their basic control functions are described below:

Start/Stop —The Start / Stop button / is used to enable and disable the
active collection of real time data.

Video — The video button and associated pull-down menu (not shown)
is used to display the Video Info panel which provides timing,
resolution, and other basic information about the incoming video.
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Real Time Mode — Control Button Descriptions
Main Control Panel

Scale — The Scale button and associated pull-down menu (not shown)
enables you to control how the video image is displayed in the Real
Time mode window.

AVI-IF - The AVI-IF button and associated pull-down menu (not shown)
Timing enables you to show or hide the AVI info panel and pause and resume
Color updates to the panel. It also enables you to control which set of data
Scale serves as a “Reference Frame” of data that can be used for
comparisons with subsequent frames collected.

VS-IF - The VS-IF button and associated pull-down menu (not shown)
enables you to show or hide the Vendor Specific InfoFrame info panel
and pause and resume updates to the panel. It also enables you to
control which set of data serves as a “Reference Frame” of data that
can be used for comparisons with subsequent frames collected.

GCP - The GCP button and associated pull-down menu (not shown)
enables you to show or hide the General Control Packet panel and

ACA pause and resume updates to the panel. It also enables you to control
which set of data serves as a “Reference Frame” of data that can be
used for comparisons with subsequent frames collected.

ACA - The ACA button launches the Auxiliary Channel Analyzer (ACA)
application for monitoring the DDC transactions.

Back - The arrow button enables you to toggle between the current
view and the previous view.

Tools - The Tools button provides access to various tools such as Set
EDID management, HP, 5 Volts, SCDC and HDCP management.

AVHF
GCR
VE-IF

ALDHF

HOR-F

EMP

CNTEM

t Tools
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7.6 Real Time Mode Data Panels

This section describes the Real Time controls and data panels. The Real Time mode is only
available through the embedded GUI. It is not available through the external ATP Manager.

Note: Detailed procedures for operating the M42h 96G Video Analyzer/Generator through the built-
in GUI are provided in the M42h Quick Start Guide.

7.6.1 Reference Frames Concept

The M42h 96G Video Analyzer/Generator Real Time feature uses the concept of “Reference
Frames” which are sets of data values that you can compare with other collected frames of data of
the same type. As you collect data in the Real Time mode, the feature will create a distinct view for
each change in the source stream for that specific data type. For example, if you have opened the
AVI InfoFrame panel, a change in any data that is part of the InfoFrame, such as the video type
(RGB, YCbCr), will result in a new distinct view of the data.

By default, the Real Time mode establishes the initial data set as the Reference Frame. The initial
view is the view of data that occurs when you open a panel or when you initiate a Clear operation.
You can change the Reference Frame at any time using a pull-down menu. The data in all other
views is compared against the data in the Reference Frame.

& Avi0(1)187 p o)
Psuse Cleas Set Ref

[AVI InfoFrame

check sum: verified

version: 3

length: 13

scan info: oll active pixels & lines are displayed
Bar Info: no Data

active info: no data

RGB/YCC indicator: YCbCr 4:2:0

active format: not defined

picture aspect ratio: 16:9

colorimetry: extended

non-uniform picture scale: not known

quantization range: default (depends on video format)
extonded colorimetry: BT.2020 RGB or YChCr

video format: VIC=199 (7680x4320p @ 59.94H:/60NZ)

IT content: no data

IT content Type: graphics Not used - IT contant bit (IT) bit 45 set to @
YCC quantization ramge: linited range

pixel repetition: none

Line number of end of top bar: 0

line number of start of bottom bar: 4321

pixel nusber of end of left bar: L]

pixel nusber of start of right bar: 7681
HB: 82 03 od 15 |

SPB: ed 62 e8 60 c7 00 00 fc |.b. ....|
SP1: 00 &1 10 00 00 01 le 7b J....... {1
SP2: 00 00 00 00 00 00 00 00 J..vvvuus |
SP3: 06 60 90 00 00 060 60 00 J........ |
8

7.6.2 Zoom Feature

Because the Real Time mode can only be viewed in the embedded M42h GUI where screen real
estate is limited, the interface has a zoom feature for setting the viewing size of each dialog box. The
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zoom feature enables you to set the viewing size of a data panel. The zoom is accessible from the
upper right corner of each panel.

7.6.3 Image Scale Dialog Box

The incoming video content, whether it be full motion video or a basic test pattern, is shown in the
window (refer to the screen examples above). You can control the way the incoming video is
displayed using Video from the control panel on the right. When you select Scale, the Image Scale
dialog box appears. The control features of the Image Scale dialog box are described in the
following table.

Real Time Mode — Image Scale Controls

Image Scale dialog box The following controls are provided in the Image Scale
dialog box. These controls determine how the incoming
video is displayed in the Real Time main window.

Mode — The Mode can be either 1:1 or Full. Use the check
box adjacent to each item to select. The 1:1 selection will
show the image in its true size; because the Real Time
window on the built-in front panel display does not support
higher resolutions, much of the content will not be viewable
in the window when 1:1 is selected. The Full mode enables
you to view the entire image. When Full is selected you can
also select which Aspect Ratio setting to use.

Quality — The Quality setting determines the frame rate
used to show the incoming video. Selecting Low reduces
the frame rate. The High selection will display the video in
its native frame rate.

Aspect Ratio — The Aspect Ratio options can be set only if
the Mode is set to Full. The Fit option will cause the image
to be scaled such that it occupies the entire window. The
H:V option will display the image at its native aspect ratio
with letter boxing used to fill in the blank area. The 4:3
option will cause the image to scale to a 4:3 aspect ratio.
The 16:9 option will cause the image to be scaled to 16:9.

7.6.4 Video Color Panel

The Video Color panel (shown below) enables you to view the pixel values of the incoming video
content. The table below describes the information in this panel.

Real Time Mode — Video Color Information
Video Color panel The following info is provided in the Video Color:

Pixel and pixel values — The pixel x/y coordinates
and the color values for any selected pixel are
shown in their format RGB or YCDbCr.
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Real Time Mode - Video Color

Information

Video Image Viewer
11«  CIEPot @

Capture: MysK_TMDS_Capturs_2 — Field 20

Range Fon

[Colarimenry. Override s

T4 0508 07 0%

x0313 y:0329

Follow

Cursor

Cursor: (4340) Marker: (234.234)
1gb = 0x0084,0x0084, 0x0084 (180,180, 180) £gb = 0x0084,0x0084, 0x0084 (180, 180, 180)

- Previous = Next 4Up #Down left % Right

There are a series of arrows on the bottom of the
Video Info dialog box. These arrows are described
below:

Up Arrow — The up arrow ““P enables you to
move up to an adjacent pixel to view its color
components.

Down Arrow — The down arrow = “®" enables

you to move down to an adjacent pixel to view its
color components.

Left Arrow — The leftarrow " enables you to

move left to an adjacent pixel to view its color
components.

Right Arrow — The right arrow # Right - enables you
to move right to an adjacent pixel to view its color
components.

7.6.5 AVI InfoFrame Panel

The AVI-IF button opens the AVI panel (shown below). The AVI panel enables you to view the AVI
InfoFrame data. There is a control pull-down menu associated with the AVI Info panel. The control
menu can be accessed either from the panel itself (the pull-down tab on the upper right corner) or
from the AVI-IF button on the main control panel on the right side of the Real Time window. The
table below describes the information in the AVI Info panel and the associated control menu.

Real Time — AVI InfoFrame

Information / Function

AVI InfoFrame

AVI Infofrase

check sum verified

version: 3

Length 3

scan info all active pixels & Lines are displayed
Bar Info: no Data

active info: no data

REB/YCC indicator:

active fornat not defined

picture aspect ratio 16:9

colorinetry:

non-unifora picture scale: not known

quantization rasge default (depends on video format)]
extended colorisetry 87,2020 RGB or YCHCH

video format: VIC=139 (7680x4320p § 59.34Mz/60Mz)

IT content no data

IT content Type graphics Not used - IT content bit (IT) bit is set to 0
YCC quantization range:

pixel repetition: none
Uine number of end of top bar L]

Line number of start of bottom bar: 4321
pixel nusber of end of left bar: 0
pixel nusber of start of right bar: 7681
HB: 82 03 0d 15 |

spo: D208 o000 B (M. .H
SP1: 00 €1 10 00 00 01 le 7b [.......{|
SP2: 00 00 00 00 00 00 00 00 |........]|
SP3: 00 00 00 00 00 00 00 00 |, 5
.

The following information is provided in the AVI
InfoFrame dialog box:

Checksum — Calculation of a checksum to ensure
integrity of the data.

Scan Info — Indicates whether there is any
underscanning or overscanning applied to the video.
Active info — Indicates whether the Active Format
Descriptor information is valid.

RGB/YCC indicator — Indicates whether the
incoming video is in the RGB mode or the YCC
mode and what sampling mode is used with YCC
(YCbCr 4:4:4 or 4:2:2)

Active format — Active format aspect ratio.

Picture aspect ratio — The aspect ratio of the video
format transmitted.

Colorimetry — The colorimetry standard used;
typically, ITU-601 or ITU-709.

Non-uniform scaling — Indicates if the picture has
been scaled vertically and/or horizontally.
Quantization range — Indicates the range of values
for defining the data is limited or full.
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Real Time — AVI InfoFrame Information / Function

IT content — Indicates when the picture content is
composed in accordance with common IT practices.
Video format — The CEA video identification code
(VIC) and the resolution and frame rate.

Pixel repetition — Indicates to the DTV how many of
each pixel are transmitted.

Line number at end of top bar.

Line number at start of bottom bar.

Pixel number at end of left bar.

Pixel number at start of right bar.

AVI Pull-down Menu There is a pull-down menu associated with the AVI
Info panel. You can access either from the main
Pause Clear Set Ref control panel or from the AVI panel. The AVI pull-

down menu provides the following functions:

Show/Hide — Enable or disable the appearance of
the AVI InfoFrame panel in the Real Time window.
Pause/Start — Halt the updates of the data to the
AVI panel or Start collection.

Clear — Clear the currently displayed reference

frame.
Set Ref — Set a new reference frame.
Upper Status Bar The upper status bar shows the following

information from left to right:

The pause/resume (active) status.

“ The type of data panel (e.g. AVI).

The number of changes defined since you set the
reference frame.

" The number of distinct data views in parentheses.

* The total number of frames captured since the
panel was opened or since the last clear.

7.6.6 VS-IF InfoFrame Panel

The VS-IF button opens the VS-IF panel (shown below). The VS-IF panel enables you to view the
Vendor Specific InfoFrame data. There is a control pull-down menu associated with the VS-IF panel.
The control menu can be accessed either from the panel itself (the pull-down tab on the upper right
corner) or from the VS-IF button on the main control panel on the right side of the Real Time
window. The table below describes the information in the AVI Info panel and the associated control
menu.

Real Time — VS-IF Information / Function

Vendor Specific InfoFrame The following information is provided in the Vendor
Specific InfoFrame:
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Real Time — VS-IF

Information / Function

o v

Vendor-Specific InfoFrame
check sum: verified

24bit IEEE Registration ID: HDMI LLC OUI [0x000c03]

HDMI Video Format: no additional WOMI video format is present
length of HOMI VS infoframe: S

HB: 81 01 05 f4 |

SPO: 6a 03 Oc 00 00 00 00 6¢ [j....... |

SP1: 00 00 ©0 00 00 00 00 00 |........ |

SP2: 00 00 00 00 00 00 00 00 |........]|

SP3: 00 00 00 90 60 00 00 00 |........|

s

Length — The length in hex of the Vendor Specific
InfoFrame.

Checksum — A checksum to verify the integrity of
the InfoFrame.

Registration ID — IEEE Registration ID

HDMI Video Format — Provides additional
information such as 4K by 2K or 3D format
structure.

3D Structure — This is the 3D format structure
used. This could be one of: Frame Packing, Field
Alternative, Line Alternative, Side-by-Side (Full), L
+ depth, L + depth + Graphics-Depth, Side-by-Side
(half)

3D Extra Data — Applies when the 3D structure is
Side-by-Side (half). Indicates the horizontal sub-
sampling and Quincunx matrix.

3D Meta Data — Indicates whether 3D metadata is
present or not.

VS-IF Pull-down Menu

2ol Rel

There is a pull-down menu associated with the VS-
IF Info panel. You can access either from the main
control panel or from the VS-IF panel. The AV-IF
pull-down menu provides the following functions:

Show/Hide — Enable or disable the appearance of
the VS-IF InfoFrame panel in the Real Time
window.

Pause — Halt the updates of the data to the VS IF
panel.

Clear — Clear the currently displayed reference
frame.

Set Ref — Set a new reference frame.

Upper Status Bar

The upper status bar shows the following
information from left to right:

Pase B2 The pause/resume (active) status.
=t The type of data panel (e.g. VS-IF).

The number of changes defined since you set
the reference frame.
" The number of distinct data views in
parentheses.

" The total number of frames captured since the
panel was opened or since the last clear.

7.6.7 General Control Packet Data Panel

The GCP (General Control Packet) button opens the GCP panel (shown below). The GCP panel
enables you to view the General Control Packet data. There is a control pull-down menu associated
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with the GCP panel. The control menu can be accessed either from the panel itself (the pull-down
tab on the upper right corner) or from the GCP button on the main control panel on the right side of
the Real Time window. The table below describes the information in the GCP Info panel and the

associated control menu.

Real Time — General Control Packet

Information / Function

General Control Packet

Pause Clear Set Ref

Ganeral Control Packet (GCP)

clear AVvMUTE flag: R

set AVMUTE flag: 0

color depth: color depth not indicated
pixel packing phase: Phase not indicated

HB: ©3 08 a0 de |
spo: C0 00 00 00 00 00 00 lseosvsee |
SP1: L0 60 G0 00 00 00 00 f s o I
9 00 00 00 00 0@ 0@ Jesocense |
0 00 00 60 00 00 00 Y |...vouun |

SP2:
SP3:
N

The following information is provided in the
General Control Packet data island:

AVmute flag (clear/set) — Identifies whether the
AVmute is set or cleared.

Color depth — Indicates the color depth in bits
per pixel.

Pixel packing phase — Indicates the pixel
packing phase of the last pixel character sent
prior to the GCP when the source is transmitting
deep color.

GCP Pull-down Menu

Pause Clear Sl Rel

There is a pull-down menu associated with the
GCP Info panel. You can access either from the
main control panel or from the GCP panel. The
GCP pull-down menu provides the following
functions:

Show/Hide — Enable or disable the appearance
of the GCP panel in the Real Time window.
Pause — Halt the updates of the data to the
GCP panel.

Clear — Clear the currently displayed reference
frame.

Set Ref — Set a new reference frame.

Upper Status Bar

The upper status bar shows the following
information from left to right:

Fase & The pause/resume (active) status.
meocoee oo The type of data panel (e.g. GCP).

* The number of changes defined since you set
the reference frame.

iz The number of distinct data views in
parentheses.

== The total number of frames captured since
the panel was opened or since the last clear.

7.6.8 HDR InfoFrame Panel

The HDR IF (InfoFrame) button opens the HDR IF panel (shown below). The HDR IF panel enables
you to view the HDR InfoFrame Packet data. The table below describes the information in the GCP

Info panel and the associated control menu.
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Real Time — HDR InfoFrame Packet

Information / Function

HDR InfoFrame Packet

heck som: verified
rersion: 3

ength: 13

can info: all active pixels & Lines are displayed
Bar Info: no Data
pctive info: no data
Rea/vec indicator : N (LA IT I
jective format: not defined
bicture aspect ratio 16:9
olorisetry:

fron-uniforn picture scale: not_known

rideo format: VIC=199 (7680x4320p @ 59.34Mz/6082)
iT content: no data

iT content Type: raphics Not used - IT costent bit (IT) bit is set to 0
Jrec quantization r-w-dm:

pixel repetition noae
ine nusber of end of top bar

ine nusber of start of bdlton bar l)ll
pirel number of eand of left bar

pixel nusber of Hd Tt of right hc 705)
M8: 82 03 0d 15 |

spo: ZZ C2 08 0 <7 o0 o0 Of |HCHE. . !1
EP1: 00 el 10 00 00 01 le 70 |.....

P2: 00 00 00 00 00 00 00 00 |... . .|
[SP3: 00 00 00 00 00 00 00 00 |.... ]
5

The following information is provided in the
HDR InfoFrame Packet:

InfoFrame Version — Identifies the version of
the HDR InfoFrame.

Length of HDR Metadata — Indicates the
number of bytes of data in the HDR InfoFrame.
EOTF — Electro Optical Transfer Function
industry standard used.

Static Metadata Descriptor ID — The Static
Metadata Type used.

Static Metadata Descriptor — The Static
Metadata parameters used for the display
primaries, white point, display luminance, light
level, and frame average light level.

HDR IF Pull-down Menu

Pause Clear el Rel

There is a pull-down menu associated with the
HDR IF Info panel. You can access from the
main control panel. The pull-down menu
provides the following functions:

Show/Hide — Enable or disable the
appearance of the GCP panel in the Real Time
window.

Pause — Halt the updates of the data to the
GCP panel.

Clear — Clear the currently displayed reference
frame.

Set Ref — Set a new reference frame.

Upper Status Bar

The upper status bar shows the following
information from left to right:

Fase & The pause/resume (active) status.
g Dwwp Color GCP- 3 (2) 108
GCP).

: The number of changes defined since you set
the reference frame.

The type of data panel (e.g.

122 The number of distinct data views in
parentheses.

%= The total number of frames captured since
the panel was opened or since the last clear.
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7.6.9 Testing QMS on a Source Device

Use the following procedure to test Quick Media Switching on a source device.

Ensure that QMS has been enabled on the source DUT and navigate to the 96G Protocol Analyzer
HDMI RX within the embedded ATP Manager GUI of the M42h.

Access the Extended Metadata Packet tool by clicking the EMP button on the righthand sidebar.

Press the Start button at the top left if necessary. You may Pause or Clear the data at any time as
well using the top tool bar.

The EMP tool will indicate whether QMS is enabled, as well as the next target frame rate within the
Next_TFR field, as shown in the example below. In this example, the Source DUT is generating a 60
Hz signal with QMS Target Frame Rate at 30 Hz

486G Protocol Analyzer HDMI RX
Unencrypted lat t: 622 FRL 6 ( Rat 148.50 HDC NONE
FRL STATS tive: 1920 @ Tota 2200 <] F inf H-Sy F:88 44 + - F Progressive
CTA VIC=16: 1920x1080p @ 60 Hz 16:9 1920 x 1080 Progressive (8 bpc), RGB Not Encrypted

© EMP:3(3) 53970

Timing
Pause Clear Set Ref

Extended Metadata Packet
First DSF: Scale
Last DSF:
Sequence_Index:
New EM Data Set:
End EM Data Set:
DS Type: Periodic pseudo-static
Organization_ID: HF
Sync: [:]
AFR: 0
VFR: 1
Data Set Tag: VTEM [1]
Data Set Length: 4 bytes
Video Timing Extended Metadata (VTEM):
FVA Factor M1: ]

VRR Mode: Disabled ]
QMS Mode: ed
M_CONST:

ot r— I

LUIC)E o6 00 28 00
HB: 89 |
00 01 00 04 43
7 eo o0 @0 00 00

% o0 90 0 00 ntumdata
_

The above example is with a source signal trainer in FRL mode. QMS is also available in TMDS
mode, demonstrated on the next page.

Color
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In addition to the Extended Metadata Packets tool, when the source DUT and M42h RX Analyzer
are trained in TMDS mode, you can view the video timing data as well.

Access the Video Timing tool using the Timing button on the righthand side of the RX Analyzer, as
shown below.

Following the previous example of 60 Hz frame rate switching to 30 Hz using QMS, the screen
below demonstrates the video timing data for this configuration.

486G Protocol Analyzer HDMI RX Home
Unencrypted 1765 HDMI 148.50 disabled

FRL STATS -- -- T -- -- -- -- -- + --

CTA VIC=16: 1920x1080p @ 60 Hz 16:9 1920 x 1080 Progressive (8 bpc), RGB Not Encrypted

Back

Stop
8 Video Timing: 0/ 10

Pause Clear Timing

Color

I/P=Prog, Vpol=P, Hpol=P, Hfreq=67.5000 kHz, Vfreq=E[JXTLIMLE, TMDS Clock Freq=148.50000 MHz, Type=HDMI Scale
Protocol Errors: None

F1 Hactive | Vactive | H/V | Htotal | Hblank | Vtotal | Vblank | Hfront | Hsync | Hback | Vfront | Vsyni AVHF

min 1920 1080 0| 2200 280 2250 1170 88| 44| 148| 1129 GCP

max 1920 1080 0| 2200 280 2250 1170 88| 44| 148| 1129)

avg 1920 1080 | e 2200| 280 2250 1170 88| 44| 148| 1129|] VS-IF
AUD-IF
HDR-IF

EMP
. CVTEM

ACA

Note: all horizontal measurements in TMDS clocks

¢« Mode

¢ Tools
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The M42h provides CEC (Consumer Electronics Control) functional testing within the RX Analyzer.
Access the CEC Tester via the Tools flyout button on the righthand side bar. Select the CEC Tester

within the pop up window, as shown below.

HDHI 594,00 disabled
+

0 Progressive (8 bpc), RGE Hot Encrypted

CGommand

Control

Fort Configuration
IN/RX <Mones -

Physical Address
4.3.2.1

Initiator Follower

<None> < <MNone> <  <None>

Opeods

Parameters.

CEC Tester

Set EDID

Control/Config

Pixel Error Test

Clear Reset To

EISNMN GET RESPONSE [ESISIEES

Timing
Color

Scale

AVHF
GCP
VE-IF
AUCHF
HDRAF
EMP
CVTEM

ACA

The CEC Tester tool allows you to edit the register entries on the emulated receiver within the RX
Analyzer. See below tables for configurable options:

Configuration Options Dropdown Menu
Register Entry
0x00 TV
0x01 REC1
0x02 REC2
0x03 TUNE1
0x04 PLAY1
0x05 AUDIO
0x06 TUNE2
0x07 TUNE3
0x08 PLAY?2
0x09 REC3
0x0A TUNE4
0x0B PLAY3
0x0C RSVD
0x0D RSVD
Ox0E SPEC
OxOF *ALL*
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Initiator Dropdown Menu

Register Entry
0x00 TV
0x01 REC1
0x02 REC2
0x03 TUNE1
0x04 PLAY1
0x05 AUDIO
0x06 TUNEZ2
0x07 TUNE3
0x08 PLAY?2
0x09 REC3
0x0A TUNE4
0x0B PLAY3
0x0C RSVD
0x0D RSVD
Ox0E SPEC
Ox0F *ALL*

Follower Options Dropdown Menu

Register Entry
0x00 TV
0x01 REC1
0x02 REC2
0x03 TUNE1
0x04 PLAY1
0x05 AUDIO
0x06 TUNE2
0x07 TUNE3
0x08 PLAY?2
0x09 REC3
Ox0A TUNE4
0x0B PLAY3
0x0C RSVD
0x0D RSVD
Ox0E SPEC
OxOF *ALL*

Opcode Options Dropdown Menu

Register Entry

0x00 Feature Abort

0x04 Image View On

0x05 Tuner Step Increment
0x06 Tuner Step Decrement
0x07 Tuner Device Status
0x08 Give Tuner Device Status
0x09 Record On

0x0A Record Status

0x0B Record Off
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Opcode Options Dropdown Menu
Register Entry
0x0D Text View On

The following procedure allows you to operate the CEC Tester:

1. Specify the physical address and click APPLY.
2. Optionally, enter testing Parameters.
3. Once all settings have been configured, click the GET RESPONSE button, as demonstrated

below.
Tools ><
Link Status Command Control
Link Train Port Configuration Fhysical Address

Hot-Plug MR <Maonex - |:> 4.3.2.1

Swolts

Initiator Follower Dpoode
sSCDC
<Maone= - <Mones = <Mones -

HDCP
|:> Farameters: “
CEC Tester

Clear Reset To SIS GET RESPONSE RS

CLOSE l

4. Within the Control tab of the CEC Tester, you can configure settings for the functional tests as
shown in the following table:

Control Tab Settings for Functional Tests
Setting Options

Test Arbitration - Seize Start Bit

- Seize Address Bits
- Seize Data Bits

Enable ACKs - Directed Header
- Directed Data
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Control Tab Settings for Functional Tests
Setting Options

- Broadcast Header
- Broadcast Data

Start Bit Low Period (ms) 3.5-39ms
Start Bit Total Period (ms) 4.3-4.7ms
1 Bit Low Period (ms) 0.4-0.8ms
1 Bit Total Period (ms) 2.05-2.75ms
0 Bit Low Period (ms) 1.8-1.7ms
0 Bit Total Period (ms) 2.05-2.75ms

Corrupt Bit - Choose from bits 1-8 to emulate as corrupted
- Choose from bytes 1-16 within the selected bit
Towols ><
Link Status Command Contral
Link Train Test Arbitration Enable ACKs

Haot-Plug
Fwvokls
SChDC

Directed Data

Broadcast Data

Seize Start Bit Directed Header

Broadcast Header

Seize Address Bits

Seize Data Bits

HLCP

Timing Control

CEC Tester

Start Bit Low Period
[3.5- 3.9 ms}

& 3.70] &

1 Bit Total Period
(2.05- 275 ms)

& | 2.0 >

Cormupt Bit
Bit 1 =  Byte

Start Bit Total Period
(4.3 - 47 ms)

& | 450

[ Bit Lowr Period
1.3-17 ms}

&l 1.50) B

e

1 Bit Low Pericd
(4 - 0.8 sk

& | 0.60 B

[ Bit Total Period
(2.05- 2.75 ms)

&l 2.40) B»

RESET ALL TC CEFALLTS

CLOSE

5. To start over, you may reset all configurations to their default values using the RESET ALL TO

DEFAULTS button, as shown above.
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7.7 Enabling HDCP Authentication and Encryption
Important Note: HDCP is not currently supported.

This section describes the procedure for enabling HDCP authentication and encryption within the
Basic Analyzer to test a source HDCP functionality.

Setting the HDCP 2.3 mode

The M42h enables you to enable and disable HDCP on the Rx sink emulation port. This enables you
to test how your source DUT responds to a sink that may or may not support HDCP. Use the
following procedures to set the HDCP mode and registers.

1. Select Rx HDCP Settings from the Instrument pull-down menu on the built-in front panel as
shown below.
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The RX HDCP 2.3 Settings dialog box appears as shown below.

Bl Generator
Disconnect
Refresh
Pattern Audio eARC Master
EDID Decode eHIeRES ™
EDID Comp HDCP Mode
. o None

C X
Link Train ot -
DSC

D Status

AFC REFRESH
AFC

RXHDCP2ENABLED : NO
InfoFrame

Image Ctrl
CEC Ping
CEC Tester
UHDA Test
HDR Lab
HDR10+

§333333355°%

3 33395030

Dolby Vision

A

Editors

3
§3
88

Scripts

6666|§" ®
:

2. Select the RX Control and Configuration dialog box using the check boxes.

Enabled — In the Enabled mode, the M42h 96G Video Analyzer/Generator sink emulator will
respond to HDCP 2.3 authentication request from a source device under test.

Disabled — In the Disabled mode, the M42h 96G Video Analyzer/Generator sink emulator will not
respond to HDCP 2.3 authentication from a source device under test.

Repeater — This check box enables you to indicate whether the M42h 96G Video
Analyzer/Generator emulates an HDCP 2.3 repeater device.

Depth — This indicates the depth count if M42h 96G Video Analyzer/Generator is emulating an
HDCP 2.3 repeater device.

Device Count — This indicates the Device count if the M42h 96G Video Analyzer/Generator is
emulating an HDCP 2.3 repeater device.

Refresh — This activation button refreshes the HDCP 2.3 status area of the dialog box.

NOTE: HDCP 2.3 Compliance Tests will only pass when executed in standard definition format
(480p or 576p). Executing an HDCP 2.3 Compliance Test in 1080p or above will result in a failed
test.
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8 Analyzing HDMI Data with the M42h 96G Video
Analyzer/Generator Capture Analysis Utility

Important Note: Not all functions described in this Chapter are currently implemented on the M42h.

This chapter describes how to use the M42h 96G Video Analyzer/Generator to view HDMI protocol
data from the HDMI source device under test in the M42h 96G Video Analyzer/Generator Capture
Utility. Analysis of TMDS and FRL incoming streams are supported.

8.1 Overview

These procedures assume that you have powered up the M42h system, connected your HDMI 2.1
source device, connected the Ethernet cable, and established an IP connection from the ATP
Manager running on your PC to the M42h system that the M42h 96G Video Analyzer/Generator
resides in. You should now have the ATP Manager open on your PC.

8.1.1 Operational Workflow for Capturing Data with your M42h 96G Video
Analyzer/Generator

This subsection describes how to use the M42h 96G Video Analyzer/Generator to capture and
analyze HDMI source devices. Testing an HDMI 2.1 source device involves the following high-level
steps:

e Configure the M42h 96G Video Analyzer/Generator in the proper mode HDMI.
e Setthe +5V threshold level.

e Configure the M42h 96G Video Analyzer/Generator's Rx port with the proper EDID.

e Specify a trigger method (There is only one default trigger condition currently supported

which is the first instance of a Scrambler Reset character sequence in a Super Block).

e Specify the data that you want to capture and how much data you want to capture. Currently

all data is captured; there is no pre-capture filtering supported.
¢ Initiate the capturing of the data.

Examine the test data through the ATP 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 Decode panel view.

Examine the data through the capture viewer.
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8.2 Configuring the M42h 96G Video Analyzer/Generator Rx Interface

Use the procedures below to provision the M42h 96G Video Analyzer/Generator's Rx port through a
Tools dialog box. You can configure the Rx port with an EDID, the +5V load, generated hot plug.
Through this dialog box you can also view the SCDC registers and the status of the FRL lanes.

1. Access the Tools dialog box from Card Control page of Apps menu as shown below.

@ Apps =0
ELRU T ERE:
Control Compliance Editors Other
=
Generator Receiver ACA Remote
Control

r 1 =
O %

Capture Control HEAC

The Tools dialog box appears as shown below. By default the Tools dialog box shows the Status of
the FRL lanes if FRL is active. The following is an example. In this example the interface is trained at
24Gbps on 4 FRL lanes. The lanes are aligned and FRL lanes in the locked state with no pattern
errors.
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Tools: MyM42h (10.211.176.9) 96G Protocol Analyzer HDMI RX - IN/RX

Link Status

State :LTS_P
Link Train Lanes 4

Rate :24 Gbps
Hot-Plug MAX FFE :0

5-Volts
sScDC LTP :5:6:7:8

Valid GAP Chrs received:YES
Valid Super Block structure:YES

Disparity:lock:CDR Errors
Ln 0: 660977:NO:NO
Ln_1: 136:NO:NO

Ln_2: 31:NO:NO

Ln_3: 7992:NO:NO

FEC Corrupted Code Block Count:0

FEC Symbol Error Count:457078

(oiose ]

To provision the EDID:

There are two ways to provision the M42h 96G Video Analyzer/Generator's Rx port with an EDID of
your choosing. Not that the EDID must support FRL. The default EDID does support FRL.

1. (optional) Load the EDID to use in the M42h 96G Video Analyzer/Generator. This is the EDID
that the M42h 96G Video Analyzer/Generator will be emulating.

The default EDID in the M42h 96G Video Analyzer/Generator has a preferred timing of 4Kp60 and
supports FRL. You can provision the M42h 96G Video Analyzer/Generator with a different EDID.
Sample EDIDs are available from the Quantum Data website on the downloads page
(http://www.quantumdata.com/support/M42hreadme.asp#edid). You can download these EDIDs to
the host PC where the ATP Manager is running. Select an EDID file by activating the Set M42h Rx
EDID (shown on the screen below).

| & set 8% £OD

m.mn.<::|
v & Uy

B soovmea
- RN
B @ o7 ton
) Esvecnea (

Permantnily set the EDID: L

losue Hot Pug -
o |

Alternatively, you can use the EDID/DPCD tab to select and EDID as shown below. Select the EDID
and then right-click to access a pull-down menu. Select Use to set the Rx port with the selected
EDID as shown below.
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| ¥ ATP Manager

| %. Navigator

Captures Refresh Name Date / Time
New Folder & User
Compliance | @ myeoiD { | 2025/01/02 22:15:12 |
Browse B neal 2024/04/17 12:34:06
Delete I FRL-12Gx4L-DSC-Gaming_Mdelta_NegMvir_2 2024/02/15 08:29:14
= [ FRL-12Gx4L-DSC-Gaming_Mdelta_NegMvrr_1 2024/02/15 08:27:08
Information 0 FRL-12GX4L-HF-SCDB 2024/02/10 12:58:56
Rename [ FRL-12Gx4L-DSC-Gaming_Mdelta_NegMvrr 2024/01/27 11:34:38
Formats I Neal_EdidHF2_105_01.xm! 2024/01/19 16:16:46
Transfer I Neal_EdidHF2_104_01mi 2024/01/19 16:16:32
| Images Organize & Neal_EdidHF2_103_01xml 2024/01/19 16:16:16
| Open I Neal_EdidHF2_102_01xm! 2024/01/19 16:15:58
| Instruments [ Neal_EdidHF2_101_01.xml 2024/01/19 16:15:44
Use M Neal_EdidHF2_100_01.xmi 2024/01/19 16:15:28
Export I Neal_EdidHF2_96_01.xml 2024/01/19 16:14:46
B Neal_EdidHF1_66_03.xm! 2024/01/19 16:13:22
Report M Neal_EdidHF1_66_02xml 2024/01/19 16:13:02
[ Neal_EdidHF1_66_06.xml 2024/01/19 16:12:36
0 Neal _Edid-HFR1_69_02xml 2024/01/19 16:12:00
[ Neal_Edid-HFR1_69_03xml 2024/01/19 16:11:42
B Neal _Edid-HFR1_69_04xml 2024/01/19 16:11:10
I Neal _Edid-HFR1_20_01xml 2024/01/19 16:10:14
B FRL-12Gx4L-DSC-Gaming_Mdelta 2023/02/16 12:17:56
@ ams_Samplexml 2022/09/29 09:55:56
B0 Pauls_ M42d_EDID 2022/09/28 13:25:14
0 21L-P3-3840x2160-H21FS-1-7.ddcxml 2022/08/17 10:46:12
[ sbtmaxmi 2022/07/28 16:31:00
[0 301567-EDID 2022/05/07 13:02:18
0 302852-EDID-01.xm! 2022/05/07 13:02:18
0 DP20-5120x2880-2xm! 2022/05/07 13:02:18
0 DP20-5120x2880-id 2022/05/07 13:02:18
[ DP20-5120x2880prefxmi 2022/05/07 13:02:18
B DP20-n05120xml 2022/05/07 13:02:18
M M424-DP20-1080pPrefxml 2022/05/07 13:02:18
I dell-2560x1080xm! 2022/05/07 13:02:18
B 274719-test_EDIDxmI 2022/05/07 13:02:16
[ 279217-ipad-3-test-december20.xmi 2022/05/07 13:02:16
0 294718-Acer-XR383CUR_Cxml 2022/05/07 13:02:16
0 EdidHDMI-20xm! 2022/05/07 13:02:10
| Help B EdidHF3-03.xml 2022/05/07 13:02:10
0 980_600MHz_EDIDxm! 2022/05/07 13:02:08
Import [0 FRL-12Gx4L-NoDSC 2022/05/07 12:30:22
Exit B0 FRL-06Gx4L-NoDSC 2022/05/07 12:30:20
B8 FRI -NRGY4! -NSC 2022/05/07 12:30:20

Set RX EDID ad
Install EDID: MyEDID_96G?

Permanently set the EDID: &8

Issue Hot Plyia: o

=3 P

1. Select the EDID that you wish to provision the Rx port with. The example above shows
5AMHDRXML EDID being selected. Select the desired EDID and then click on the OK button.
Select Issue Hot Plug check box if you want to issue a hot plug once the selection is made.
Select the Permanently set the EDID if you want this EDID to be the new default EDID.

Note that there are two check box options on the dialog box. The following is a description of each:

Permanently set the EDID M42h HDMI 2.1 Protocol Analyzer's EDID — This means that the EDID
that you provision will persist through a reboot of the M42h. Otherwise the default M42h EDID will be
reprovisioned when a reboot occurs.

Issue Hot Plug — This means that the M42h 96G Video Analyzer/Generator will issue a hot plug
when you click the OK activation button on this dialog box.

To Set the Hot Plug duration:
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1. (optional) Set the Hot Plug duration and generate a hot plug as shown on the screen below.
Select the Hot-Plug access button on the Tools menu as shown below. Specify the duration of
the hot plug using milliseconds.

Took: MyMa1h (10.30.196.36) 48G Protocol Analyzer HDMI RX - IN/RX X

Durstion | 100.00 | me {1000 - £000)

GENDRATE HOT DG

To Set the +5V load:

1. (optional) Set the Rx port’s +5V load via the 5 Volts access button through the Tools menu as
shown below.

2. Specify the current load in milliamps. Use the slider or enter the value in the field provided.

The Measured value of the +5V is shown (4.97 V in the example below).

3. Hit the Apply button when you have set the desired load. Use Refresh to view the new measured
value of the +5V.

Tooks: MyMath (10.30.196 .36) 48G Protocol Analyzer HDMI RX - IN/RX X

(S (el Adnqured: 494V

AN
AL

Losd: g.59 ma (6.06 - 148.00)
Hol-Pluy

o Volrs l

To View the SCDC Registers:

1. (optional) View the SCDC registers using the SCDC access button. The values of various status
and configuration registers are shown. Use Refresh to update the values displayed.
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Tools: MyM42h (10.211.176.9) 96G Protocol Analyzer HDMI RX - IN/RX
State :LTS_P
Link Train Lanes :4
Rate :24 Gbps
Hot-Plug MAX FFE -0
5-Volts FLT NO_TO :0
et FRL_MAX :0
SCDC LTP :5:6:7:8

Valid GAP Chrs received:YES
Valid Super Block structure:YES

Disparity:lock:CDR Errors
Ln_0: 502193:NO:NO
Ln_1: 77:NO:NO

Ln_2: 20:NO:NO

Ln_3: 3964:NO:NO

FEC Corrupted Code Block Count:0

FEC Symbol Error Count:348967
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8.3 Capturing HDMI FRL Incoming Streams

The M42h 96G Video Analyzer/Generator supports the capturing of both HDMI TMDS incoming
streams and Fixed Rate Link (FRL) incoming streams. This subsection describes the procedures for
capturing FRL streams. The following subsection provides procedures for capturing TMDS incoming
streams.

To capture FRL streams:

1. Select the Capture Control application from the Control Page of the Main screen.

—_
2. Navigator =0 || Appe —
Captures Refresh Name Date / Time
: + (2 HDMI Capture quantumdata
Compliance & User Control Compliance Editors Other
(= DP Capture
ACA (> DI Match
EDID/DPCD — : :
Formats Conerator Coetver A Rt
Control
Images
Instruments
Other Fa @
M=) S
Capture Control HEAC

2. Select the FRL tab from the Capture Control window.

Important Note: At this time not all Capture functions are supported in the M42h.

‘r. Capture Control - [m] X
}uapurs Port Select @ |
| Buffer size: 737.28 1B
} 5.000% -—

|

|

| Mode:

|

| Analysis:

|

| Trigger

|

} START CAPTURE

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

| CLOSE I

Important Note: The following screen shots depict the full support that the M42h will provide in
future releases.
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3. Setthe Buffer Size slider to a percent value to meet your requirements. You can capture up to
about 8GB of data.
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Capture Coniro - ] x
Capture Port  Sebecl  Guants
TMDS | 2P AVMute Teast (TMDS) Audioc Tast (TMDS)
Buffer size: 405,60 MB
30003 < >

Video Check:

Data Trigger

Condition: FHL Stan =

START CAPTURE

CLOSE I

4. Check the Hot Plug on Start Capture button if you want the M42h 96G Video
Analyzer/Generator to issue a hot plug to initiate HDCP authentication. You also need to specify
the duration of hot plug pulse in milliseconds.

Note: If you are going to be taking some action on the device under test that will halt video, such
as unseating and reseating the HDMI cable, you will need to slide the Video Check to on in the
Capture Configuration section of the Capture Control dialog box.
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1 Select

TMDS FRL AVMute Test (THMDS) Audio Test (TMDS)
Trigyer Madle
Triges = fieee trhmmz v Ty s
m After TP | Immedte  § oF Sulles s Selis 33 = 5 W 77
§ of Mutter Booe afene TH o 300 « 1P
Buffec Olaw: e

SO <
TYLQQer POALTLON (TW) WATALA The Buffar:
0ot <

v IR ~

HotPlug on Copeure Seper o
HOLPY Duration ra

Vidos Check: N
THoDe

Bype:  Data Analysis [Audio Video, Dats ldandy «
Aaalyuis:
TN T oo

Rarey Audio Datn

5. Click on the Start Capture button.

The M42h 96G Video Analyzer/Generator will capture the data. A series of dialog boxes will
appear showing the capturing in progress (one example shown below).

Note: If there is some action that needs to be taken by a user to cause the trigger condition to
occur, the capture dialog box will state “Waiting for capture trigger to occur...”

(Capture Progress

0. Post Capture Processing

Generating decode data...

When the M42h Protocol Analyzer is finished capturing the data a decode file is shown in the Event
Plot panel and the Decode panel.
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e
HIMI Cirgl - o %
Decode [1/3] fUser/MyBK_Capture_2 Open = Segment
Events  Find HH:MMSS ma.us.ns ps)
N € H Marker 1 { ® > Marker2 [ ] Rows

[ K € < > ®» A
e EERRRRERERERRRRRR RN RN RN RN RN RN RN RN NN RN RN RN Rnnnnnn
v A0 0 0 0 AN OMANAMIA I OO0 AR I ACUCANIRA NI

THOS
:'u:mma.:mzmm [T e =T [T TR ol 012 520,500 547 [EETTETE R
Tirvat [HMI5 k385 ]

Detads  Raw Data = All

Event FrjEd ne POfs  Type SubType Deegoripiion

=1 Q o FBRL FRLEEE Zupsr Block 2044 characters

=0 Q o FRL FRL-LR FRL Link Eate 10 Gbps

=3 R Q o TRL FRLCEE Character Block 0 Start

=3 acks -] o FRL GAP T4 GAF charactars

o 4 a:k: -] T8 FRL ACTIVE €4 Video dats charactars

«5 000, 000 D00 44 10 -] 140 TRL GAF 24 GAF chazactars
L 3

The following is a sample capture of a stream at 24Gb/s per lane (96G aggregate).

HDMI Capture Viewer - a x

Decode User/05_27_2025_1

Open  TMDS

Events | Find | Time Format: HH:MM:SS.ms.us.ns(.ps) =

DH & p|laam O € @ > | Marker2: < ® > Rows
00:04:06.848.218.602.844

K €« < > » 3

racec Il
ol 110000 10 000 0O AR
-

DEPRE

00:04:08,815.030.507.313 00:04:06.816,914.709.525 00:04:06.818.784.164.498 100:04:06.820.669.367.010 00:04:06.822.548.621.683
Time (HM:S 05.15.5.pS)

Details | RawData | @ | = = All

Event TimeStamp Fi/BI Line Pix/Ofs  Type SubType Description
sl 00:04:06.815.150.062.500 ] L] FRL FRLSBK Super Block 2044 characters
.2 00:04:06.815.150.063.471 0 0 FRL FRL-LR FRL Link Rate 24 Gbps
°3 00:04:06.813.150.063.471 O 0 FRL FRLCEBK Character Block 0 Start
o4 00:04:06.615.150.063. 471 0 o FRL ACTIVE 33 video data characters
s5 00:04:06.815.150.071. 486 ] 33 FRL GAP 149 GAP characters
"6 00:04:06.815.150.107. 672 ] 182 FRL ACTIVE 33 video data characters
DATA:
0821 10ab abab abl0 I
10ab abab abl0 10ab
abab abl0 10ab abab
abl0 10ab abab abl0
rrmalk
o P -
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Note: The null packets may be present in the capture. These null packets assure proper FRL flow
metering. Therefore, the product does not offer an option to disable them; however, you can filter
them out with the filter function.

8.4 Capturing HDMI TMDS Incoming Streams

The M42h 96G Video Analyzer/Generator supports the capturing of both HDMI TMDS incoming
streams and Fixed Rate Link (FRL) incoming streams. This subsection describes the procedures for
capturing TMDS streams. The previous subsection provides procedures for capturing FRL incoming
streams.

To capture TMDS streams:
Use the procedures below to initiate a new capture.

1. Select the Capture Control application from the Control Page of the Main screen.

. Navigator = O ||® apps =
y o Refresh Name Date / Time
Captures
v (= HDMI Capture quantumdata
Compliance & User Control Compliance Editors other
(= DP Capture
(= DI Match
ACA
EDID/DPCD = &)
- T
IRt Generator Receiver ACA Remote
Control
Images
Instruments @
Other F_A =
Oy 5
Capture Control HEAC

2. Select the TMDS tab at the top of the Capture Control window.
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Capture Comtral — O 4
‘ort | Select | ¢
TMDS FRL AVMute Test (TMDS) Audioc Test (TMDS)

Trigger Moda:

TEASCUE  Afler TP Immediate 8 of o

Buffer 5ize:
5.000% < ¥
Trigger Position (TP) within the Buffer:

0.000% < >

HotPlug on Capiure Start: o
HotPlug Duration ma

Video Check: @&l

Data Trigger
Typa: Data Analysis [Audio Video,Data Iglands] =
Analysis:

Data Decode Timing Video Analysis

START CAPTURE

CLOSE l
3. Set the Video Trigger mode using the information described below:
1 Select
TMDS FRL AVMute Test (TMDS) Audio Test (TMDS)

Trigger Mode:

SIS After TP Immediate  y of sar
L g Baf

First Event — The trigger occurs on the first event—first occurrence—of the trigger condition defined
in the Trigger Type pull-down menu (Vsync, encryption Enabled, Encryption Disabled, External
Trigger, Manual Trigger, TMDS Clock Change). Depending on the setting of the Trigger Position
slider, you may have some of the captured data in the buffer that accumulated prior to the trigger
condition and some of the captured data in the buffer that accumulated after the trigger condition. At
the left most position there will be no data in the capture buffer that occurred prior to the trigger
event. At the right most position, all the data in the capture buffer will be data that accumulated prior
to the trigger event. Because the trigger condition could be met quite quickly, the capture buffer may
not be filled to the amount specified in Buffer Size.

After TP (Trigger Position) — In this setting the trigger condition specified in the Trigger Type pull-
down menu will be ignored until data has accumulated in the capture buffer up to the point where the
Trigger Position slider is set. Once the data has accumulated to the setting of the Trigger Position,
any event matching the Trigger Type specified will cause a trigger condition and data accumulation
will begin. Some of the data in the capture buffer will be data that has accumulated prior to the
trigger condition being met and some of the data in the capture buffer will be data that has
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accumulated after the trigger condition was met. This setting will ensure that the capture buffer is
filled to the Buffer Size setting.

Immediate — Data capture begins accumulating immediately when the Start Capture button is
activated. Data capture halts when buffer is filled. This setting will not provide any capture history,
i.e. none of the captured data accumulated in the capture buffer will be data that occurred prior to
the capture trigger event (activating the Start Capture button).

4. Set the Buffer Size slider to a percent value to meet your requirements. You can capture up to
about 4GB of data which is about 1150 frames at 576p/480p and about 204 frames at 1080p
which includes the video. If you do not want to capture the video and only capture the metadata,
you can store well over 200,000 frames of data with the 4GByte storage capabilities.

Buffer Size:
S.000% < *
Trigger Pozition (TP) within the Buffer:

0000 < ¥

5. Set the Trigger Position within the Buffer slider to a percent value to meet your requirements.
This slider enables you to set the position of the trigger event within the captured data. This is a
slider that provides an indication (on the left) of the location within the captured data, expressed
as a percent with 0% indicating that the trigger event occurs at the beginning of the captured
data and 100% indicating that the trigger event occurs at the end of the captured data.

Note: When using Manual trigger, it is important to set the Trigger Position to ensure that there is
some captured data prior to the manual trigger start point. The manual trigger is particularly useful
when you are observing the behavior of a connected sink and then manually initiating the trigger
when a particular symptom exhibits itself. Typically, you should move the trigger position to the right
nearest the 100% mark. This way you ensure that there is data prior to the trigger event by
accounting for reaction time between the time the symptom occurs and the time you initiate the
trigger. Refer to the settings below which are typical.

Buffer Size: 405. 60 MB
5.000% < 2
Trigger Position (TP) within the Buffer:

0.000% < L]

6. Select Hot Plug on Start Capture button if you want the M42h 96G Video Analyzer/Generator to
issue a hot plug to initiate HDCP authentication. You also need to specify the duration of hot
plug pulse in milliseconds.

Note: If you are going to be taking some action on the device under test that will halt video, such as
unseating and reseating the HDMI cable, you will need to turn on the Video Check radio button in
the Capture Configuration section of the Capture Control dialog box.
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Data Analysis [Audio,Video,Data Islands] =

7. Select the Capture tab.
8. Select the Data Selection Type from the pull-down menu provided.

# Capture Controd - o X
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Select
T™DS FRL AVMuta Teat (THDS)
" Trigger Mode:
Trigms s fityn 17haet eYER 2 TeRE
RINESENE  After TP Immedate 8 of Sl s defom 5 = 5 W 57
§ of Mative Seaw ater T o
Buffer Slaw:

S000% ¢
Trigger Fomition (T¥| within the Buffas:
0000 ¢

HotFug on Cepture Stert: L

Audio Teat (TMDS)

HarfYieg Duaton ra
Vidoo Check: 8
D Trigge
Type:
Analyntis DOt Analyss [Audio, Video, Deta iskngs)
n Dats tsland Anstysis [Only Data tednnds] RIS Audio Piot Data
[ Protocel Ancdysis
' " Scrambled Protecal Aralysis
'
9. Select the Trigger selection Condition.
Data Trigger
Type: FRL Decode -
Analysis:
START CAFTURE
10. Click on the Start Capture button.
IHc-tF'Iug on Capture Start: o
HotPlug Duration: ms
Video Check: @l
Data Trigger

Type: [Data Analysis [AudioVideo,Data 1slands] =
Analysis:

Data Decode Timing Video Analysis

STAHRT CAPTURE

The M42h 96G Video Analyzer/Generator will capture the data. A series of dialog boxes will appear

showing the capturing in progress (one example shown below).

Note: If there is some action that needs to be taken by a user to cause the trigger condition to occur,
the capture dialog box will state “Waiting for capture trigger to occur...”
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Capture Progress

@ Post Capture Processing

.|
Generating decode data...

When the M42h 96G Video Analyzer/Generator is finished capturing data a decode file is shown in
the Event Plot panel and the Decode panel.

WD Capture Virmer - (=] =
Decode [1/3) Miser/MyBK_Caplure_: Open  Segment
Eventz  Find TimeFormat HH:MMSS.me.uez.neps) =

A | M| R & Markerl < ® > Marker2 { ® > Fows
O0:0027.158 470 555 00008 B48. 741,043 [F17 L:- P&04] 32 DI length
K &« € > % A

FRLESE LG

FRLCHE FRACRK RO

FRLERE,

FRLFT 1 P (=13 =13 I_ A |
Oi-PRE o

WO-FRE

FRLFEC

L

™S I = |

A MR RS A2 [ER T TR B B Bl T AT FHET T TR (R AT e o)

Torg (KM ma sn.nepr]
Detadls RawData @& » « Al

Event Timeitamp Frii Line POy Type SubType Deiription
* B2EAS2 000, 000 BEA.T4L.043 17 [1-11 FRL 5 4 32 oI leagth.
# B2EESD o-ooosmmTasms A0 L] TRL TLANE 16 vidse Dlankirg charaztszs
& BREAS] 0:0:0. 008, 800720043 17 04 FRL HEYNC 11 HEYNC
& B2EAS3 0:0:0. 090,800 T35, 443 17 04 FRL LETCE 2 BT Teailiny Susard Band.
& B2EA%d 9:8:i0.38 184,353 17 620 FRL CAF 376 GAP charactars
« BZERSE il ¥4, 89 17 855 FRL BLANK 16 Video Blanking charactars
s BZERHE 8580, S50, 860, K, 15D 17 101 FBL FEC FEC Parity bytes
1
DATA

Ocio S001 #8001 8001
8001 8001 8005 A001
8005 ®425 8005 BOOS
sile cidc GOlc 0Qls

Note: This feature is not currently supported. The External Trigger Input enables you to initiate a
capture trigger event from an external source. You select the external trigger from the Trigger pull-

down menu as shown below:
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Capture Contral
apture Port  Select
TMDS FRL

Buffer Size:
S000% <

Video Check:

Data

Type: FRL Decode =

Analysis:

AVMute Test (TMDS)

START CAFTURE

Audio Test (TMDS)

Trigger

The minimum voltage required to activate the external trigger is 2.1 volts and will accept up to 5V.
The pulse duration of the External Trigger must be greater than 1 TMDS pulse clock period. The
Trigger Input is on the rear of the M42h. It is the topmost BNC connector. There are a few M42h
configurations; the most common are shown below.

s Y =

=

To} R-TELEDYNE
‘wmm el

M42h Advanced Test Platform — Trigger IN (Not Currently Supported)
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8.5 Initiating a Capture with Manual Triggering

In addition to the triggers provided in the pull-down menu, you can select to manually trigger on an
event. Refer to the screen shot below:

[BULter Site:

[E

5.000% < >

Trigger Position (TP) within the Buffexr: Vsync Asserted
0.000% < Data Analysis [Aud Encryption Enabled >
Encryption Disabled

HotPlug on Capture Start = | Datalsland Analys

HotPlug Duration Protocol Ana|ysis External Trlgger Input

Video Check: @il Manual Trigger

TMDS Clock Change

Scrambled Protocy

Data Irager

Typically, manual triggers are used in the Pass-through mode. In these modes there is a display
connected to the M42h HDMI Protocol Analyzer Tx port. A common application would be to observe
the connected display and when it exhibits the behavior you are looking for you can initiate the
manual trigger.

8.5.1 Initiating a Capture with Manual Triggering

With the manual capture, you can monitor the downstream HDMI sink device for behavior or
symptoms that could be an issue and then initiate a capture when the condition exhibits itself. This
ensures that the relevant data—data related to interoperability—is captured.

To capture data using manual triggering:
Use the procedures below to initiate a new capture.

1. Set the Video Trigger mode using the information described below:

Trigger Moda:

EHSRETTNE  Afler TP Immediate

First Event — The trigger occurs on the first event—first occurrence—of the trigger condition defined
in the Trigger Type pull-down menu (Vsync, encryption Enabled, Encryption Disabled, External
Trigger, Manual Trigger, TMDS Clock Change). Depending on the setting of the Trigger Position
slider, you may have some of the captured data in the buffer that accumulated prior to the trigger
condition and some of the captured data in the buffer that accumulated after the trigger condition. At
the left most position there will be no data in the capture buffer that occurred prior to the trigger
event. At the right most position, all the data in the capture buffer will be data that accumulated prior
to the trigger event. Because the trigger condition could be met quite quickly, the capture buffer may
not be filled to the amount specified in Buffer Size.

After TP (Trigger Position) — In this setting the trigger condition specified in the Trigger Type pull-
down menu will be ignored until data has accumulated in the capture buffer up to the point where the
Trigger Position slider is set. Once the data has accumulated to the setting of the Trigger Position,
any event matching the Trigger Type specified will cause a trigger condition and data accumulation
will begin. Some of the data in the capture buffer will be data that has accumulated prior to the
trigger condition being met and some of the data in the capture buffer will be data that has
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accumulated after the trigger condition was met. This setting will ensure that the capture buffer is
filled to the Buffer Size setting.

Immediate — Data capture begins accumulating immediately when the Start Capture button is
activated. Data capture halts when buffer is filled. This setting will not provide any capture history,
i.e. none of the captured data accumulated in the capture buffer will be data that occurred prior to
the capture trigger event (activating the Start Capture button).

2. Setthe Buffer Size slider to a percent value to meet your requirements. You can capture up to
about 4GB of data which is about 1150 frames at 576p/480p and about 204 frames at 1080p
which includes the video. If you do not want to capture the video and only capture the metadata,
you can store well over 200,000 frames of data with the 4GByte storage capabilities.

Buffer S5ize:
5.000% < :
Trigger Positien (TP) within the Buffer:

QD00 < ¥

3. Setthe Trigger Position within the Buffer slider to a percent value to meet your requirements.
This slider enables you to set the position of the trigger event within the captured data. This is a
slider that provides an indication (on the left) of the location within the captured data, expressed
as a percent with 0% indicating that the trigger event occurs at the beginning of the captured
data and 100% indicating that the trigger event occurs at the end of the captured data.

Note: When using a Manual trigger, it is important to set the Trigger Position to ensure that there is
some captured data prior to the manual trigger start point. The manual trigger is particularly useful
when you are observing the behavior of a connected sink and then manually initiating the trigger
when a particular symptom exhibits itself. Typically, you should move the trigger position to the right
nearer the 100% mark. This way you ensure that there is data prior to the trigger event by
accounting for reaction time between the time the symptom occurs and when you initiate the trigger.
Refer to the settings below which are typical.

Buffer Size:
5.000% < &
Trigger Position (TP) within the Buffer:

0D00% < »

4. Check the Hot Plug on Start Capture button if you want the M42h HDMI 2.0 Protocol Analyzer
to issue a hot plug to initiate HDCP authentication. You also need to specify the duration of hot
plug pulse in milliseconds.

Note: If you are going to be taking some action on the device under test that will halt video, such as
unseating and reseating the HDMI cable, you will need to turn on the Video Check radio button in
the Capture Configuration section of the Capture Control dialog box.

HotPlug on Capture Start: oA
HotPleg Duration: s

Video Check: &l

5. Select the Capture tab.

6. Select the Data Selection Type from the pull-down menu provided.
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Data Tngge:
ST il Gt Artadiss [ A Vedwo Db Sham
snalynia DO Analysis [Auio Video, Data iskinds)
Date istend Anslysis {Only Data tdonds]  RRRTISRIINN
Protoosd Anddyses
R eerambled Protecel Asalysis

Autio Piot Data

7. Select the Manual Trigger selection Condition.

Buffer Size: 405,40 W
5.000% < >
Trigger Position (TP) within the Buffer: Vsync Asserted 0,00 X8
0.000% < Data Analysis [Aud Encryption Enabled >

HotPlugon Capturestart: @ | Data Island Analyg ENcryption Disabled

HotPlug Duration Protocol Analysis External Trigger Input

Video Check: @l Manual Trigger

TMDS Clock Change ,
Data Trigger

Scrambled Protoct

8. Click on the Start Capture button.

Analysis:

START CAPTURE

The M42h 96G Video Analyzer/Generator will capture the data. A series of dialog boxes will appear
showing the capturing in progress (one example shown below).

Note: If there is some action that needs to be taken by a user to cause the trigger condition to occur,
the capture dialog box will state “Waiting for capture trigger to occur...”

Capture Progress

0 Post Capture Processing

Generating decode data...

When the M42h 96G Video Analyzer/Generator is done capturing data a decode file is shown in the
Event Plot panel and the Decode panel. The following screen shots show examples of captures.

Page | 126 July 8, 2025



M42h 96G Video Analyzer/Generator Rev. 1

b HDMI Capiture Viewer - m] =

Images | Timing | Auca | /lser/MydK_TMDS Capture | open | segment
| Events | Find | Time Format  HH:MM-S5.ms.us.ns{ ps) =

(508 ® H| @ @ Maker: O € @ 3 Maker2 0 € @ > | Rows
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# HDW Capture Viewer

Decode mages  Timing Uaet/MyaK_TMDS (
Events Find Time format HHMMSSmsusns(ps) »
AN H Q Q Market1 € @ ) Morkec? < e D> Rows
13351 941 593 508 380 03351 928109.363 872 [F2 L1 102 Audie InfoFrame
™S oo aD Y
Ve VS
sne e
PCRE
auTe
wec
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02051 908 S T WA 51NN, 99 200,708 (BT R RS I AL AN
Vi (M S e w0604
Detoils ' Raw Data | © - AN
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* 19307 Sahanowe ettt 2 3 ° ™D5 BSYNC HSYNC 00 clocks
* 19308 ek me M ate e 2 i 70 ™S P General Control Packet (GC¥)
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#319310 ML WLLCHIMe 2 2 o nes RN WEYHC 88 clocks
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coding type: refer to Strean Header
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sample size: sefer to strean header
ER: 84 01 Oa 4a |

SPO: 70 01 00 00 00

SP1: 00 00 00 00 00

SP2: 00 00 00 00 0O

SP3: 00 00 00 00 00

QAT 8502 400

= HA Caprme Viewer =
Decode | images  Timing 1172 At dy@K,_DEC_Capture,_ B0/ Thiles Open | Segment
Events  Find  Time Format HBEWMNSS Sraouknal pe) =
A M M @ S| Marker X @ 7| Maker2 { ® ) Fows
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1 Bl R0, B L] L] L} THOE ram THDE clock S84, 0052 mm:
- EF Bl R, B L] L] L} THOE VIDED Retive Video #93 clocks
2 ool 0, B L] L] ™ ACTIVE 120 wides dibs charastazs
3 Wikl 0, N ] 218 ™ ACTIVE 104 Tides dibs charactazs
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The following screen shots show zoomed in views on the GCP and AUD InfoFrame.

B HDMI Captuce Viewer

claar AVMETE flag:
L AWMEITE flag:

eslar depkh:
pixsl packing phass:
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00:0015,738.506 901 020:00015,738 560,000 [F1 L1 P:72] Ganeral Contrel Packet (GCP)
K &€ € > » A
DEFRE
VR
FRLFEC
VTN WEThC
EC e
- .
FGFR
ENCR-E
anTE
ooc
800,005, 738 90 A58 8- 0015 738537 0 T0:0.005 738,585,111 [EETITR: Tkt
Tine [H M5 rro.us s i)
Detads  RawData (@ = - Al
Event Timestamg F/Bl Line  POfs  Type SubType Descrigtion
@ GIMBER Ar8i0, 05, TIN50, 50T 18 1655 FRL BLANE 15 Video Blanking charactars
o GI4BES 9:0i0, 205, TH0 040,000 1 1 72 ™S ocP Gararal Control Facket [GCP)
= GI4BEY ardin, 818, 16 1838  FBL BLANK 15 Video Blanking charactars
= 3066 oreon.m 1 1 104 ™nDs AT IF Audic InfoFrams
= G34B64 Ockan s, 7 am TR oz #8 DT leagth.
» GI4BET acee.aen. i M TRL: RLANK 113 video Blanking characters

[EET TR T

rafsr to Stream Hesder

HOWA Capture Viewer O
Decods  Images Tlrning Ll Ay dE_TMDS_C Dpan
Evenis  Find | Tim 1 HHMM: 55 ms. usns ps) »

R | R G Mk £ @ D Markr2 £ 8 3 AW
0-33°51.941 993 868356 0:33:51.928.109.363 872 [F:2 L1 P2102) Audio InfoFrams
K € < > % A
T™E o ¥
L g VIR
e L
EWCE-F
Aty
Lo
- 1=
0 S0 S LR 25 R B30 L T A ] QERRTE AL 1A
Vv [HUM 6. i el )
Details  Raw Data | O = Al
it Tirrasit Fll Line  Paftd Type [ - [Er——
= LRIOT  Eadiada.nd 2 i L] THDE BEYRG HEYHE B0 clocke
® 19308 0922404 920.5 i5.988 2 1 Ta ™OS [+ } Canaral Control Packat (SCF)
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The following screen shot example shows a capture with HDCP 2.3 active.

- 0 x
BT °
Event  TimeStamp FBl  Une  PwOfs Type  Swlype  Desription =
~
&
; >
~
v
<
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8.6 Viewing the Display Stream Compression (DSC) Capture

You can view the data of an FRL Display Stream Compression (DSC) stream through the Capture
Viewer. You can view these FRL/DSC captures under in the Navigator as shown below.

" ATP Manager - [m] x

% Navigator = O |®Apps. =B

Caplures Refresh Name Date / Time quantumdata
(= HDMI Capture

Compliance ~ @ User Control Compliance Editors Other
a 2020/06/02 18:56:42

ACA M Op 202 5334
v » My8K_DSC_Capture_66 2 654 L
EDID/DPCD & pdecodelog: 15 com o o
& pe o 015 byte

Fomats ACA Data HDMI Capture Viewer DP Capture Viewer Command Console
Transfer Viewer
Images
Instruments a
v b TMDS 2020/06/04 14:43:05
Other
Instrument Network Set Instrument Instrument Install Software
Settings Date/Time Information Update
“I'»I<-r‘dIU\ Capture.2 Install CT Script Apply ATP Apply Demo Generate
MyaK_TMDS Capture s Update License License License UID
My4K_TMDS _Capture
Switch Workspace

112639
2020/05/09 11:26:36
8K_10G_10bit_DSC 2020/05/28 14:35:16
@& DP Capture
> DI Match

To capture an incoming Display Stream Compression (DSC) stream you must capture in the FRL
mode as shown below.

Capture Control - O X

Capture Port Select = Quantum Data, Inc. £3G RE/TE: Port 10 (10.30.196.32)

TMDS FRL AVMute Test (TMDS) Audio Test (TMDS)
Buffer size: 409.60 MB
5.000% < >

Video Check: @l

Data Trigger
Type: FRL Decode <

Analysis:

START CAPTURE

[ouse ]
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Hit the Start Capture button to initiate the capture. When the capture is ready it will appear in the

Capture Viewer.

i HDMI Capture Viewer
Decode | Ima Timing [1/3] /User/MyBK_DSC_Capture_6G
HH:MM:SS.ms.us.ns(.ps) =

M g N @ Q) Marker:: [ € @ D> | Marker2:
0:0:0.051.151.594.318

Events = Find | Time Format:

< ® > Rows

- m} s

Open = Segment

| ORI N YOO O O 0 |... AN

FRLFEC

FRLCBK

0:0:0.001.491.438.597 .010.321.017.476

Time (H:M:S.ms.us.ns.ps)

Details RawData @ = = Al

Event TimeStamp Fr/Bl Line Pix/Ofs  Type SubType Description

© 367966 0:0:0.010.326.309.979 4 292 FRL GAP 210 GAP characters

© 367967 0:0:0.000.326.667.475 4 502  FRL FEC FEC Parity bytes

@ 367968 o 010.326.673.479 4 510 FRL FRLCBK Character Block 1 Start

= 367969 0 010.326.673.479. 4 510 FRL GAP 54 GAP characters

= 367970 o 010.326.713.979 4 564 FRL BLANK 16 Video Blanking characters
@ 367971 o 010.326.714.729 L) 564 FRL VSYNC 120 VS¥YNC

® 367972 0 010.326.725.979 4 580 FRL GAP 272 GAP characters

® 367973 0:0:0.010.326.929.979 4 852 FRL BLANK 16 Video Blanking characters

)AL \II.II L

0.014.741.503.419

019.161.989.362

DATA:

0cl0 00le 00le 00le
00le 00le 00le 00le
00le 00le 00le 00le
00le 00le 00le 00le

The following is a zoomed in view of the capture.

I HDMI Capture Viewer

Decode | Imag [1/3] /User/MyBK_DSC_Capture_6G
Events Find  Time Format . HH:MM:SS.ms.us.ns(.ps) +

N M QK Maker: 0 € @ > | Markerzz O
0:0:0.046.164.482.356

< ® > Rows

0:0:0.010.116.191.980 [F:31 L~ P:1940] 48 Video data characters

- () e

Open | Segment

VSYNC

VD-PRE

FRLSBK FRUSEK

DFPRE

FRLSBK.

Gap ACTIVE

FRLCBK FRLCBK

- B

FRLCBK

0:0:0.010.116.049.718 0:0:0.010.116.150.128 0:0:0.010.116.250.798

Time (H:M:$.ms.us.ns.ps)

Details RawData @ =« = Al

Event TimeStamp F/Bl  Line  Pix/Ofs  Type SubType Description

@ 363402 0:0:0.010.116.065.980 a1 1772 FRL GAP 24 GAP characters

© 363403 0:0:0.010.116.083,980 an 1796 FRL ACTIVE 48 Video data characters
* 363404 010.116.119. 980 3 1844 FRL GAP 24 GAP characters

® 363405 010.116.137. 980 a 1868 FRL ACTIVE 48 Video data characters
= 363406 010.116.173. 980 31 1916 FRL GAP 24 GAP characters

© 363407 0:0:0.010.116.191.960 31 1940 FRL ACTIVE 48 Video data characters
® 363408 0:0:0.010.116.227.980 31 1988 FRL GAP 44 GAP characters

* 363409 0:0:0.010.116.260.980 31 2032 FRL FEC FEC Parity bytes

0:0:0.010.116.351.468

0:0:0.010.116.452.139

DATA:

0830 1810 1818 aB0l
6ad4 0600 2001 4890
0400 2000 3030 0030
51a3 00a8 d400 4182
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You can view the underlying Tri-Byte data which is indicated as “TMDS” in the example below.

»* ATP Manager

o x

Editors Other

e

HDMI TMDS Sink

eARC Source
CTs 1.0

®

HDMI HDCP 2.3 Transmitter
CTs 1.0

% Navigator = O || @ Apps
Refresh Name Date / Time quantum \
~ @& HDMI Capture
~ & User Control Compliance
Browse TMDS 4K HOMT 2.1
Delete TMDS_1080p
- v My8K_DSC_Capture_6G
o eel /nformation &l pdecade.log: 1500
Rename &l pdecodeidx 38 % B
Formats e =] ptiming.log:
& FieldPixel Data.bin Back HOMI TMDS Source
Images =| paudi
=] audio_Ipcmlog: -
Instruments 2 Log
Expo ~ - TMDS 2020/06/04 14:43:05
Other =] pdecodelog: 20: i ) X
= leidx: 157410712 ¢ Eo o
&) ptiming.og: 2089059 by
=| FieldPixelData.bin: 119439 FRL Source FRL Sink
=l videoimg: 11943 t
&l paudioanalys
2020/06/04 11:39:10
eARC Sink CEC 2.0
CTs 1.0
Al_HDM1_
Al_HDMI 2 e Eo
HDMI HDCP 2.3 Receiver HDMI HDCP 2.3 Repeater
CTs 1.0 CTs 1.0
@ DP Captu
Z DI Match

You can view the Compressed Video Transport extended metatdata (CVTEM) packet in the TMDS

capture as shown below. The CVTEM shows the DSC Picture Parameter Set
used to indicate the DSC parameters to a DSC-capable sink device.

(PPS) data that is

HDMI Capture Viewer

Decode Images
Find

@
3

Timing il
HH:MM:SS.ms.us.ns(.ps) =
< @ >

2] /User/My8K_DSC_Capture_6G/TMDS
Events Time Format

H & ]
0:0:0.010.124.886.830

) Marker 1 < >

Rows
0:0:0.010.124.183.872 [F:0 L:1335 P:4874] CVTEM

O Marker 2

o *

Open = Segment

K € < >

TMDS el OVTEM £

INFO-FR
ENCR-E
HSYNC

AVMUTE

0:0:0.010.123.748.098 0:0:0.010.124.037.644 0:0:0.010.124.616.736

= All
Fr/BI

Details Raw Data

Description

15 Video Blanking characters

Extended Metadata Packet

36 DI length.

29 Video Blanking characters

CVTEM

120 Video Blanking characters

Event Line
5151364
© 151366
151365
* 151368
= 151367
® 151369

TimeStamp
0:0:0.010.124.027.580
0

Pix/Ofs
123
4874
307
307
4874
451

SubType
BLANK
EMP

bI
BLANK
CVTEM
BLANK

Type

FRL
010.124.130.000 1335 TMDS
0:0:0.010.124.148.730 FRL
FRL
THMDS
FRL

0:0:0.010.124.16%.980

0:0:0.010.124.183.672 1335

N

0:0:0.010.124.273.980

0:0:0.010.124.907.031

PPS Data Bytes: = 128
Version:
pps_identifier:
bits_per_ component:
linebuf depth:
block_pred_enable:
convert_rgb:

simple 422:

native 420:
native_422:
vbr_enable:
bits_per pixel:
pic_height:
pic_width:

slice height:

(12.000000 bits)
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8.7 Examining HDMI 2.1 FRL Captured Data

The procedures below describe how to view various types of captured data through the Decode and
Event Plot panels. This procedure assumes that you have captured the data or have opened a
previously captured data file.

8.7.1 Viewing Data Analysis Captures through the Decode panel

This subsection provides procedures for viewing the captured data taken using one of the Data
Analysis capture modes through the Decode panel in the ATP Manager.

To view captured data through the Decode panel:

1. To view the protocol data transactions on the Decode panel, activate the Decode tab.

The Decode window shows the protocol data in a report. Highlight an AVI InfoFrame record to view
its contents as shown below. The Decode window above shows the AVI InfoFrame data record
selected. The AVI InfoFrame contents are parsed out in human readable text on the upper panel.
The hex representation of the contents is presented in the lower panel.

Note: In the screen capture below the 4-lane data is depicted in columns under DATA in the Raw
Data window. This is indicated below.

K € ¢ > 3 A

R ART AT EEAMIANT ARLET] TR B AT AT A T BRI AR TR B R S 8
T (e Mk s

LI EHE LUNLER DR b o 1853 ms BLANE 23 Video Blanking characters |:]
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2. Highlight a SCDC transaction to view its contents as shown below. The example below shows a

register read.

» HOMI Capture Viewer

Decode Images Timing Audio | /User/12.15.2020.10.25.46

Events  Find = Time Format HH:MRA.SS‘m.utns(.ps) -

A8+ Q@ Qq € ©® > Marker2: [
2:4.7.992906.847900

Marker1: (]

< e >
2:417.991.278.520.000 [F L'~ P=] DDC MASTER -> SLAVE ' SCOC Read Status_0

Rows

T™MDS
VSYNC
HSYNC
ENCR-E
AUDCHIL
AUDCH2
NFO-FR |
DoC | s ] sonc 1 scoct @I Soc
2:4:7.909. 480,966,106 24:7.990.379.74). 160 2:4:7.991.270.520,000
Tame (HM:5.ms.us.ns.ps)
Details RawData | ©@ +« « Al
Event TimeStamp Fr/8l Line Pix/Ofs Type SubType nption
138, .. 2:07.99.275.42.5% 28 1657 310 ™Ds NULL
138, .. 2:4:7.91.276.070.000 28 1657 382 ™S VIDEO

247992177, 296.802 2:4:7.993.076.071.664

ve Video 3840 clocks

|+ 138... 2i¢7.m.on0.000 i

g WER @mmmm 28 1657

event number: 349
transfer time:

4262 'm NULL

402.80 us

DOC MASTER -> SLAVE SCDC Read Status 0

Null

Here is an FRL sample capture showing a 24G capture.
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HDMI Capture Viewer

Decode z Open = TMDS
Events | Find | Time Format: HH:MM:SS.ms.us.ns(.ps) =

DM & P| @ Q Marker < ® > Marker < ® > Rows

RLSBK

RLCBK

RUPKT

RLFEC

RLER

0-PRE

DIPRE
h:04; 00:04:06,852.974,508.124 00:04:6,852.974.556.663
Time (HM:

Details | Raw Data s | = Al

Event TimeStamp F/Bl Line  Pig/Ofs  Type SubType Description

= 2323125 32 2032 FRL FEC FEC Parity bytes

° 2323126 o 0 FRL FRLSBK Super Block 2044 characters

2323127 ] 0 FRL FRLCBK  Character Block 0 Start

o 2323128 00:04:06.6%2.574.439.695 O 0 FRL BLANK 33 Video Blanking characters

= 2323129 00:04:06.852.974.463.200 O 0 FRL HSYNC B0 ESYNC

= 2323130 00:04:06.852.974.467.708 O 33 FRL GAP 469 GAP characters

5 2323131 00:04:06.852. 974501610 O 502 FRL FEC FEC Parity bytes

DATA:

0c21 001c 001c 001c
001c 001c 00lc 00lc
001c 001c 00lc 001c
001c 00le 00lc 00lc
001c 001c 001c 001c

8.7.2 Filtering the Data in the Decode panel

The procedures below describe how to filter the data in the Decode panel. You use the panel on the
right that is adjacent to the Decode panel to apply filtering on the data displayed on the Decode
panel.

To apply filters to the data:

1. From the Decode panel, select the Events activation button to access the Decode Event
Selection dialog box.

Depode: MK Open Segment |
Events  Find t HHMMES ms.us.ns(ps) =
AN H WA M 8 > M {8 2 ROwWs

The Decode Event Selection dialog box is shown below.

In the example below, only some of the data islands are selected.
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Decode Event Selection

Events Select All Clear All

Misc (0) Link Rate (1) & H-Sync (0)
Packets (0) 8 Super Block (38376) V-Sync (871)
InfoFrame (0) Character Block (153504) 8 Encryption Enable (0)

2 Gap (1436286) 8 Video Preamble (7610)
Control (0)

8 Active (1330966) Video Guard Band (7606)
DDC (0)

Blank (11129) Data Island (1469)

FRL (3145728) FEC Parity (153503) DI Preamble (1469)
Other (0) FEC Error (0) DI Leading GB (1469)

Error (0) DI Trailing GB (1469)

SELECT ALL CATEGORIES & EVENTS | | CLEAR ALL CATEGORIES & EVENTS [ oKk | l

The following is a screen example of the DDC page.

Decode Event Selection

tegory Events Select All Clear All
Misc {0} Any DDC [n)@
Packets (D) 8 EDID (0)
InfoFrame (0) HDCF (0)

- HDCP 2 (0)
Control (0)
B ScDC (0)
DDC (0)
FRL (3145728)

Other (0)

SELECT ALL CATEGORIES & EVENTS ] [ CLEAR ALL CATEGORIES & EVENTS ] | 0K ] l

2. Select the data items you want to appear in the Decode panel. The filtering you apply in this
series of dialog boxes also applies to the Event Plot panel.
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. oK . . .
3. Click the OK ‘—— button on the bottom right to set your selections or click on the Cancel

CAMNCEL . .
button to exit without saving the changes.

Progress Information

\ir) Applying Post Filter Settings

(] )
Loading 11000 records out of 748205

. . Clear All I
Note that you can clear all the selections on all pages with the Clear All activation button

| Select All

on the top left. You can also select all items on all pages with the Select Al activation

button.

You can also apply the same Select and Clear operations to each tab of the Decode Event
Selection dialog box.
8.7.3 Searching Through the Data in the Decode Panel

The procedures below describe how to search through the data in the Decode panel.
To search through the data:

1. Click on Find. ==

You can search on a variety of packet types and some of the fields in the Decode panel such as
Packet, Timestamp, Frame, Line, and Pixel. You can also search for a variety of control events such
as the occurrence of Avmute in an ACR packet or a Vsync/Hsync.

The default is to search Forward which is a search for events that occur later in time. You can
change that to search backward by selecting the associated radio button.

A dialog box appears that enables you to enter search criteria. In this example we will search for an
Audio Clock Regeneration packet. The Decode panel will then show the next General Control
Packet (GCP) packet. If you are searching for a specific packet number, timestamp or frame you will
have to enter the value in the Find/Goto field.
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# HDMI Capture Viewer - o X
Decode | Images  Timing | Audio | [1/3] /Uset/MyBK_M41h_Capture ' Open TMDS Segment
Events  Find | Time Format. HHMM:SS.ms.us.ns(.ps) =
O & Q  Marker1: [ € @ > Marker2 O € @ D) Rows
00000006237 ‘ ) ' ' - : '
e g S GSNE Sy D,
FRLSSK FRLSEK FRLSEX
T™OS j@ |
FRLAT e ank 3 ATV ap
RS
DEPRE
FRIFEC FEC
e
s
o Find Event
0:0:0,000.002.24.529 :0:0,000.002.902.868 G:0:0.000.082.309.625
Time (JEM:S . utne.p1) Field / Type Sub-Type
. i Packes Number Link Rate
Details RawData @ + « All Time Stamp (ns) Super Block
Event TimeStamp Fr/al Lne PijOts  Type SubType Description Frame Number Character Block
4299 oioo.o.ceisiasa 2 1522 wRL ric FEC Parity bytes ‘“":Mv'm
+300  o:0.om.masmam 2 1530 FRL  FRICDX  Character Block 3 5§ xw‘:ﬁum
» 301 0:0:0.000.002.108.3%0 2 1530  FRL GAP 502 GAP characters | .. jnroframe
» 302 0:0:0,080.002.298.300 2 2032 FRL zc FEC Parity bytes Any Control Packet
» 303 0:0:0.080.000.299.308 3 ] FRL FRLSEX Super Block 2044 cha Any DOC
+304  0:0:0.000.002.301.000 3 0 ¥RL acter Block 0 s{ A CEC
© 305 0:0:0.000.000300.008 3 ) FRL  BLANK 24 Video Blanking cb x:‘:’m
| ©306  oioi0.000.00. 300,630 e mn Action
# 307  0/0:0.000.000.310.008 3 24 FRL GAP 4 GAP characters b\hdw Guard 8and
» 309 01010.000.002. 321,500 3 28 FRL ACTIVE 33 video data charag Error Data Istang
+308  oio0.0e0.00314 3 28 FRL c8 video Guard Band, | Marked Packet Ol Preambie
» 310 010:0.000.002. 323,473 3 61 FRL GAP 4 GAP characters gl'f:::::é:
s 311 030:0.000.002.323. 378 3 65 FRL ACTIVE 33 video data ch —
#312  0:0:0.000.002.307.3% 3 98 FRL GAP 4 GAP characters Value:
» 313 0:0:0.000.002.339.250 3 102 FRL ACTIVE 33 Video data charad
[ ANDNEXT | FIND PREVIOUS |

This example shows a search for Active video.

Note: In the screen capture below the 4-lane data is depicted in columns under DATA in the Raw
Data window. This is indicated below.
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i Decede
Events Find HH:MBS

A K MR G M { ® > € ® 3 Aows

[ 1 K € < > » A

FRLEEE =
FRLCR =
FRLERE
FRUFET Ta) ! ACTIY TIVE v TIVE
oi-PRI
irFRE
FRLFEC
VENC
HEP
™S
91l 0. 658, 555 54 o0l 558, 577807 B DR A58 SB0.0449 81000 D08 E38 B23 A [ERTCEELTR ]
Time (HEH: 5o es.nepe)
Deiads Raw Data A
o BOB0ED n-en L] GAF 32 Gar chazactezs
¢ BOSDET n-e:n L] ACTIVE 16 Vides data charactess
» BOSDEA 0 B GAF 24 GAF charactars
* BOSDES 0060, 080,430,590, 930 L] ACTIVE 16 Vides data charactars
BOS0EE 9080908 L] GAF 24 CAF cRAFACTATrs
BO30ET aie L] L] ACTIVE 16 Video dats ChATACt&IS
B030ER aie LR L] GAF 24 GAF characteIrs
DATA:

0810 sbek sbeb absb
abab bk abab ebab
abeb sb4b sbel abeb
abeb ebeb ebel ebeb

[ose |
o

Here is a sample capture showing a 24Gb/s capture per lane showing FRL blanking packets
selected.

HDMI Capture Viewer = o X
Decode € z L. 45 Open = TMDS
Events | Find | Time Format: HH:MM:SS.ms.us.ns(.ps) =

o8 & bl @ al mme < @ > waer < ® > FRows

FRLSEK
FRLCBK
FRLPKT
FRUFEC
1ERR
VO-FRE
OEPRE
100:04:06.852.974.362.727 06.852.974.411.156 06.852.974.459.605 0:04:06.852.974.508. 124 0:04:06.852.974.556.663
Time (HM:S M 05,0 i)
Details | Raw Data s | = Al
Event TimeStamp F/Bl Line  Pig/Ofs  Type SubType Description
= 2323125 00:04:06.852.574.456.780 32 2032 FRL FEC FEC Parity bytes
2323126 o 0 FRL FRLSBK Super Block 2044 characters
2323127 00:04:06.852..574 . 0 0 FRL FRLCBK  Character Block 0 Start
o 2323128 00:04:06.872.974.839.695 O 0 FRL BLANK 33 Video Blanking characters
= 2323129 00:04:06.852.974.463.200 O 0 FRL HSYNC B0 ESYNC
s 2323130 00:04:06.852.574.467.708 O 33 FRL GAP 469 GAP characters
2323131 00:04:06.882.574 501 610 O 502  FRL FEC FEC Parity bytes
DATA:
0c21 00lc 001c 00lc
001c 001c 00le 00lc
001c 00lc 001c 00lc
00lc 001c 00lc 00lc
001c 00lc 001c 00lc
rrmal
-~ P - =
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The Event Plot panel provides you with a graphical view of the data. It enables you to see
relationships between the various data types on a timeline. A sample screen of the Event Plot is

shown below. The operation of the Event Plot is described at: Event Plot Panel.

The following example shows active video, video guard band, FRL packets and the FEC block

packet.

Note: In the screen capture below the 4-lane data is depicted in columns under DATA in the Raw
Data window. This is indicated below.

HIDM Capture W irwer

Decode
Eventz  Find Time Format

» A
£

00:0.022.170.180.078

@ @ Marker

HH:MMSS Mz us fs( ps) =

£ & ¥ M

< 8 3

0:0:0.008 . &:58 5%

Rows

13,993 [F8 L~ P1144] 16 Video data characters

Open  Segment

K € < > » A

B0 00 658,555 50

Detadls  Raw Data | @
[vent Timeitamp

o BOBOE2 000008, £30. 261,583
& BOBDED 0-0:n. 008 £58_573. 953
& BOSDEN 0-0:0.008. 458580, 153
& BOSDES 0:0:0.008. 450550, 153
& BOSDES 0:6:0.000. 450, 480,153
= BOSDET 00800,508, 650, 611, 453
= BOSOER rbun, B58. 650, 619,18

§

H
tpp (O

444

13

L |

- w W W

(R TE

S s
1872
1104
1138
1144
1168
1184
1z09

)

R EEEE

N

B b A 680,140 A B AT

T (KoM 5oma. s e pn)

Deription

32 AP chazactars

16 vides data charactars
24 GAF charastars

16 Vides data charactars
24 GAF charactars

16 Video data charactars
24 GAF characters

ol (a5, e R
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Here is a sample capture showing a 24Gb/s capture per lane showing FRL Active video packets
selected.

HDMI Capture Viewer = D X
Decode ¢ Open = TMDS
Events | Find | Time Format: HH:MM:SS.ms.us.ns(.ps) =

DM/ & p| @ Q Marker { @ > | Marker < @ > Rows

FRLSEK
FRLCBK
FRUFKT
RUFEC
FRLERR
D-FRE
DEPRE
10:04:06 00:04:06,852.975.073.155 $52.975.085.262 0:04:06.852.975.097.397
Time (HM:S.ms.us.ns.ps)
Details | Raw Data = | = Al
Event TimeStamp Fr/Bl  Line  Pig/Ofs  Type SubType Description
2323146 00:04:06.852.575.017.783 1 254  FRL BLANK 7 video Blanking characters
s 2323147 00:04:06.852.575.009.2410 1 254  FRL VDPREAM & VIDEO Preamble ctl period
2323148 1 261  FRL GAP 221 GAP characters
2323149 1 482 FRL ACTIVE 20 Video data characters
= 2323150 1 482 FRL GB Video Guard Band.
s 2323151 .852.975.. 1 502 FRL rEC FEC Parity bytes
5 2323152 00:04:06.832.573.078.535 1 510  FRL FRLCEBK  Character Block 1 Start
DATA:
-=== ---- 0B21 5S5ab
abab abS5 1010 1010
1010 1010 1010 1010
1010 1010 1010 1010
1010 1010 1010 1010
1010 1010
rrmal
-~ -~ - - SRS

The following example shows a blanking period with the video preamble, data island preamble, data
island guard band, etc.
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The following example shows a couple of blanking periods, vsync and hsync elements and the FRL

packet structure.

Note: In the screen capture below the 4-lane data is depicted in columns under DATA in the Raw
Data window. This is indicated below.

HIDA agiture Wimmer
Decode
Events  Find

A K - & Q

D002 T 158 470 555

Marker 1

User/WyEk_Capture_F
Time Format.  HH:MMCSS.ms.us.ns(ps) «
£ B > Marker?

L]

FRows

0:0:0.008 848.741.043 [F17 L:- P:504] 32 DI length

- [m] =

Open | Segment

FRLEE
FRLCEE
FHLERE
FRLFET
oi-PRE
WO-FRE
FRUFEC
Wi
HEN
THDS

FRLCES

1

—

LHSE AT T

Event Timestamp

TATA:

Gel0 S001 B001 8001
B001 E001 SO05 @001
B005 B433 G005 005
cilc cidc 00lc 00ls

AP [ [ P o
HETHL l D
- o
LR T e B el MR AT LR TR T
Tome (H M5 ss e )
Detalls RawDala |[@ = = Al
Frill  Une  Ficis Type SubType Dhescription
# B2600D 0ch:D.0NL M THLMY 17 =1 FRL (14 3 DI length.
# B2EEH0 oomp.oeemTanasy 17 604 TRL BLANE 16 videc Blanking charactess
& BZERSL 0-0:0. 000, B8 TH. 43 17 11} FRL HEYNC 11 HEYNC
& B2EESE 0:0:0. 000, BELTIN. 43 17 604 FRL DETEE 2 BT Tealling Cusrd Band.
& B2EBS 90810050, BE1. T84, 750 17 620 FRL CAF 376 CAF characters
= B2EBS5 20810,090, Bt 539, 450 17 996 FRL BLANE 16 Video Blanking charactars
& BZERI6 QUBi0. 036, BEN-FK), LED 17 iz FRL FEC FEC Parity bytas

Gl 4. B e
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You can view the underlying TMDS capture of an FRL capture. You can view these TMDS captures
under in the Navigator as shown below.

B Navigatarl

=

Refresh

New Folder

Browse
ACA Delete

Information
EDID/DPCD

Rename
Fﬁ:] rmats Tran g fer
Images Organize

Open
Instruments [

Export

Other

Help

Import

Exit

Mame Date / Time

[ Results

w = HDMI 1.4b Source

& COF

[ Test Selections

[ Results
= HDMI 1.4k Sink

w = HDMI 2.1 TMDS Source

& COF

[ Test Selections

[ Results

v [= HDMI 2.1 TMDS Sink

& COF

[ Test Selections

[ Results
= HDMI FRL Source
= HDMI FRL Sink
= HDMI eARC Source
= HDMI efRC Sink
= HDMI CEC 2.0
= HDMI HDCP 1.4 Transmitter
= HDMI HDCP 2.3 Transmitter
= HDMIHDCP 2.3 Recerver
[= HDMI HDCP 2.3 Repeater
= HDMI UHDA Source
= HDMI HDR10+
= DP Source
= DP Sink
= DP 1.4a Source
= DP 1.4a Sink
= DP 1.4a DSC Source
= DP 1.4a D5C Sink
= DP Edid Sink
= DP HDCP 2.3 Transmitter

-

w [ DP HDCP 2.3 Receiver

& CDF

[ Test Selections
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1. Double-click on the embedded TMDS capture to view the TMDS capture as shown below.

B MO Caplure Viewer
Decode  Images
Everts  Find | Tima Farmat
Lo L |
J0c0:0.034.752.900 343

Timing

& G ke 1

[142] Mbsar by 4K_Capiure THDS
HHMM:55. ms. i nsl p5) =
£ @ | Marker? £

& » Fows
0:0:0,015 738.440.000 [F:1 L1 Po0] VSYNC 44000 clocks

)] |

SEETETIEE

WEVRE

Open  Segment

LA R LR R R )

Detpils  RawData | & =

"

R TimeStamp

* 634519 L BRI
® GIPT] EuReb ER5 N6 BA1.30Y
o BNA9ZE somon.man.TeT. 000003
& E3492Y BoRR BN

Layocut
subpackat 0°

"2Eagt

BB MR TR

RS Mk B L8 LERELE AR )

Tirtod [HEM: 5. 86 ok )

Deesoriphion
15 Video Blamking charactars

[EET RN E T

= Al

@l Line Puflrr  Type SuhType
1807 FRL BLANE
€00 THODS AUTSAM

5 1987  FRL oI

% 167 FRL BLANH

28 183 FRL BLANE

28 €43 L ELAKK

B: max chanselsed, sasplessd
carrias sudis date

Asdis Sasple Packet (L-FCM asd IEC 61937 cosprassed forsats)

36 DT length.

1% Video Blarking charschbers
130 Video Blankimg charaoctars
130 vidas Blankisg charastecs
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8.8 Examining TMDS Captured Data

Important Note: TMDS captures are not currently supported on the M42h.

The procedures below describe how to view various types of TMDS captured data through the
Decode and Event Plot panels. This procedure assumes that you have captured the data or have
opened a previously captured data file.

8.8.1 Viewing Data Analysis Captures Through the Decode panel

This subsection provides procedures for viewing the captured data taken using one of the Data
Analysis capture modes through the Decode panel in the ATP Manager.

To view captured data through the Decode panel:

1. To view the protocol data transactions on the Decode panel, activate the Decode tab.

The Decode window shows the protocol data in a report.

2. Highlight an AVI InfoFrame record to view its contents as shown below. The Decode window
above shows the AVI InfoFrame data record selected. The AVI InfoFrame contents are parsed
out in human readable text on the upper panel. The hex representation of the contents is
presented in the lower panel.

HOMI Capture Viewer
Decode Images Timing tsar/TM i Open
Events Find  Time Format: HHMMSS ms.us.ns(.ps) «
A | M| Q@ Q| Marker! €< ® ) Marker < ® > Rows
1734 6( 06 B90.17 01734618593 310,000 [F.0 L.2243 P.86] AVI Infoframe
] K € ¢ >

T™MDS VES0 VEN |avt] $PC

VSYNC

Details Raw Data « All

fvent TimeStamp Fr/Bil Line PoyOfs  Type SubType Description l
« 18462 conM @100 0 2243 O ™05 HSYNC HSYNC 88 clocks

« 18463 ot 0000 0O 2243 86 ™S AVI IF AVI InfoFrame

» 18464 0:17i04.610.590. 640,000 O 2243 278 ™DS 590 IV Source Product Descriptor InfoFrame

* 18465 oM. e %0000 O 2244 0O ™DS RSYNC RSYNC 88 clocks

« 18466 0:7:104.610.607.990.000 O 2245 0 ™DS BSYNC HSYNC 88 clocks

*» 18467 Q:17:3.610.610.4%0.000 O 2245 1462 ™DS AUDSAM Audio Sample Packet (L-PCM and IEC 615937 ..
'ichock sum: verified "
version: 2

length: 13

scan info: all active pixels & lines are displayed

Bar Info: no Data

active info: no data

RGB/YCC indicator: RGB

active format: not defined

picture aspect ratio: 16:9

colorimetry: no data

non-uniform picture scale: not known

Quantization range: limited

extended colorimetry: xvYCCE01 Not used - Colorimetry (C) bits are not set to 3

video format: VIC=97 (3840x2160p # 59.94Rz/60Hz)
,x'r content: no data v
|

CLOSE l
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3. Highlight a Vendor Specific InfoFrame record to view its contents. The example below shows a
Vendor Specific InfoFrame where the HDMI source is transmitting 3D content in Frame Packing.

#» HOMI Capture Viewer < X

Decode Images Timing Aud /Usar/TMDS_4K | Open

AR Q@ Q Makert: ] € @ D> Maker2 [ € @ ) Rows
01734 618593913729 01734 618592 993 872 [F.0 L2242 P:4294] Vendor-Specific InfoFrame

™05 VIR0 1 L_vin avi 5P0
VNG

Details RawData © - « Al

Event TimeStamp Fi/B Line PoyOfs  Type Sublype Description ]
» 18458 ST TE. 00 O 2242 0O ™DS RSYNC 88 clocks
* 18459 san:.aeseean.00m 0 2242 382 ™OS Active Video 3840 clocks
» 18460 ouiTide @10 9%2.90,000 0 2242 4262 TMoOS Audio Sample Packet (L-PCM and IEC 61937 ...
218461 sitocaesm I 0 2242 4294 TOS  VEN  Vendor-Specific InfoFrame @0
* 18462 sumiM.ae.1M.000 0 2243 0 ™0s ESYNC HSYNC B8 clocks
» 18463 oM. M0.00 0 2243 86 ™S AVI IF AVI InfoFrame 3
* 18464 0TI, 610500, 049.000 O 2243 278 ™DSs SPD IF Source Product Descriptor InfoFrame
* 18465 0:17:34.618.600.%00.000 O 2244 0O ™S BSYNC BSYNC 88 clocks
» 18466 6:17:34.610.607.955,000 O 2245 O ™S HSYNC HSYNC 88 clocks
» 18467 ouamidae6.43.000 O 5 1462 TOs AUDSAM Audio Sample Packet(L-PCM and IEC 61937 ...
B

check sum: verified
24bit IEEE Registration ID: HDMI LILC OUI [0x000c03)
HDMI Video Format: no additional HOMI video format is present

length of EDMI VS infoframe: §

Lewose |
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4. Highlight a General Control Packet record to view its contents as shown below.

= HDMI Capitune Viewsr - a ®

| Events Find | Time Format:  HH:MM:S5.ms.us.ns(ps) =
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5. Highlight an audio InfoFrame record to view its contents as shown below.

= HDMI Caplure Viewer - o x
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6. Highlight an Audio Clock Regeneration packet record to view its contents as shown below.
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7. Highlight an audio sample packet record to view its contents as shown below. The number of
channels and samples provided as well as the content of the samples is shown in the lower

panel.
HDMI Capiure Viewer — o w
Decode  images  Timing User HDMI_6G_Videa_Tirming_HDCPZ2 Open
Events Find | Time Format:.  HHMM:SS.ms.us.ns(.ps) =
oA & | @ G Markerd < & > Marker2 < ® > Rows
0:7:56.080.458 810.663 0:7:56.087.517.140.000 |F-- L= P=-] DOC SLAVE -= MASTER HDCF2 Reply
K € ¢ > » A
THDS VIDED | MUDEEH
VST
HEYNC HEYHE
EMR-E
DO
7255 080458 446 549 07256 (30458, 638.981 0756 860,458 E30.000 7256 B0AS. 20432 0:7156.080.459.211.451
Tame (46 M5 e usna.pa)
Detalls Raw Data | @ = All
Eveni TimeStamp Fripl Lire Pigfifs  Type SubType Descripticn -
® 2071 0:7:56.000,437.370.000 0 #0T 382 T™DS VIDEQ Active Vides 3B40 clocks -
|« 2072 0:7:36,080, 438,000,000 0 0T 4260 THDS AUTSAM Audio Sample Facket (L-PCM and IEC 61937 conpressed foxmats)
= 2073 o 0T 4316 TMDS [ Channel Status Bleck (IEC #0958 first sub-frame) (starts @ 0:367:4316:4T60...
= 2074 o 0T 4316 TMDS csB channel Status Block (IEC 60358 second sub-frams) (starts & 0:367:4316:476...
= 2078 ] S08 (-] THDS HSYNC HSYNC BB clocks
= 2076 ] S08 38z THDS VIDED Active Video IB40 clocks
= 2077 o 208 0 THDS HIYNC HEYNC B8 clocks
= 2078 ] S0% 382 THDS VIDEQ Active video 3840 clocks
= 2079 ] 510 o T™DS HEYNC HEYNC 88 clocks
= 2080 o 510 3 ™DhE VIDED Active Video 3840 clocks
layout 9: max channels=2 6 samples=4
subpacket 9: carries audic data, contains first frame in a channel status block
HB: 02 01 10 d& | e
SP0: 00 50 £F 00 50 £f 00 42 |.P..P...|
SP1: 00 00 00 00 00 00 00 00 |........ I
SP2: 00 00 00 00 00 00 00 00 |........ I
SP3: 00 00 00 00 00 00 00 00 |........ | e
CLOSE l

8. Highlight an audio sample packet channel status block record to view its contents as shown
below.

The channel status block is shown in the detailed data window when it is fully acquired, i.e. after the
192 frames are all captured. There are two blocks, one for each subframe A and B. The first
subframe (A) corresponds to the Left channel and the second subframe (B) corresponds to the Right
channel.

You can determine when the channel status bits begin to be acquired by looking at the top section of
the Details panel (not shown below).
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I HDMI Capiure Viewer - a ®
images | Timing | Audio | /User/HOMLSG_Video_Timing HOGPZZ [open| - | segment

| Events  Find | Time Format:  HH:MM:SS.ms.us.ns{.ps) =

(O A & b | @ @ Maker: 0 € @ > Markerz O € @ > | Rows
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9. Highlight a DDC transaction to view its contents as shown below. The example below shows a
register read.

B HOMI Capiune Viewer - o X

Decode  Images  Timing fUserHDOMI_6G_Videa_Timing_HDCP22 Open
Events Find | Time Format:  HH:MM:SS.ms.us.ns{.ps) =
A & | & G| Marker1 < @ » Marker2 { @8 > Rows

0756098 393 .615.666 0:7:56.087.517.140.000 [F- L~ P] DOC SLAVE -» MASTER HDCPZ Reply

THDS

HEYNE
ENCR-E
AVMUTE
DO

0

T 756,006,239 835407
Tirna [be M-S ma g s pe)

CEC

TR TR 40,450,000 o756 0P80 2361 TR AT, 927908 FS0.098. FINT2 A5

Details
Evenit
= 4326

Raw Data

o s All

Timestamp
0:7:56.087.810.950.000

= 4327
@ 4400
* 4329
* 4330

avant numbar: 9
transfer time:
Mag Zize:d
Ready:Q
ReRuth:d

Valid Ravd Bits

337 .E0 us

* START *
* ACK %
Qo00: 75 00 00
* STOP *

Linar
lEED
LEED

1E&0
1EB6L

Pits
o
382

4280
L]

Ty

SubType
HE
VIDED
HDCP
AVDISAM
HEYNT

Descripticn

YWC BB clocks
hetive Vides 3840 clecka
DDC SLAVE -> MASTER HDCPZ Raply
Rudis Sample Packet{L-PCH and IEC 61937 compressed fscmata)
HETNC BB clecks

cus: [
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8.8.2 Viewing Protocol Analysis Captures Through the Decode Panel
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This subsection provides procedures for viewing the captured data taken using the Protocol Analysis

capture mode through the Decode and Event Plot panels in the ATP Manager.

To view captured data through the Decode panel:

1. To view the Protocol Analysis data transactions on the Decode and Event Plot panels, activate

the Decode and Event Plot tabs.

The screen example below shows data captured using the Protocol Analysis mode. The preamble
data is shown as a distinct data type in both the Event Plot and the Decode. The guard band data is

shown as part of the Video data period in the example.

Capture Control
Capture Port  Select
TMDS FEL

Trigger Mode:

m After TP Immediate &
L]

Buffer Size:

S.000% <
Trigger Position (TP) within the Buffer:

0.000% <

HotPlug on Capture Start: o
HotPlug Duration: ms

Video Check: @l

Data
Type: Data Analysis [audio,Video Data Islands] -
Analysis:

Data Decode Timing Video Analysis

AVMute Test (TMDS)

START CAPTURE

Audie Teast (TMDS)

Trigger
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The following screen shots show examples of the protocol captured data showing the guard bands
and preambles.

b AR Captuee Viewer - a x
Decode  Images  Temng MUser/MydK_TMWOS_Captune Cpen

Events  Find  Time Format  HHMM=SSS.ms.us.ns(ps) =

A | R G Marker £ B > Marker2 {8 > Rews
0:33:51.547 993,868 360 0:33:51.928,109.363.872 [F-2 L1 P102) Awdic InfoFrams
K &€ ¢ > » A

DS - ALD B

NETME WETHE

HEYMT T

ERCEE

AVBAITE

Doc

(223
151 AT 1RO 3% 51930, L%, 701738 2030, 5019, 205318 [Er=TE T EI0:51 520, 1ER N1 2402

Wi [ b vk ok i)

Detals | Raw Data | © = Al

Evein TimeStamp i/ Ling POl Type SubiTyps Deicription

& 19307  9:10:81.09. 18518000 2 1 a O HEYNE HEYMC BB elscks

& 19308 90308099, 108 N0 00 2 1 70 nos [~ Camparal Contrel Packet [OCPF)

@ 19309  @iinL. NN, 188, M. 2 1 102 T™™DS N IF Audio Infoframs

& L9310 Qs e, 006 0. 0m 2 2 L ™DS HSYNC HEYNC BB clocks

L B E R LR ETIETE R - 4 H 1914 THMDE RUTSAM Audie Sample Facket (L-PCM and IEC #1937 compressed formats)

chack sum: verified -~
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» HDMI Capture Viewer - u]
Decode )¢ User/HDOML6G_Protocol Open
Evems Find  Time Format HHMMSS msus.ns{ps) «

DA GEP @ Q@ Marke € @ > Marker2 < ® > FRows
0:0:0.037,027 757 938 0:0.0.031,027,239.322 [F.0 L2094 P4316) preamble chl 2=354:354 8756 clocks CTLO3=0:0:0:0 [unknwwn praambie]

K € < > A

™S VEED | PREAM ] ]
vse
HSYNC HEYNC
o€
AvnuTE
tec
@c
NOCH
NEOR
0:0:0.031 SN AIASY #0:0.031.076. 783931 0:0-0.003,627. 117,954 000831027 471,908 0:0-0.003.027.02¢.
Tome (MM5 mk e e 30)

Details RawData @ +  « Al

Event TimeStamp Fr/81 Line AxOfs  Type Sublype Description

* 12874 5:2:0.005.076. %9355 0 2094 4224 DOsS PREAM preanble chl:2=354:354 48 clocks CTLO:3=0:0:0:0 [unknown preanble)

» 12875 1000.003.027.090.00) (-] 2094 4272 ™MOS PREAM preamble chl:2=0ab:0ab 8 clocks CTLO:3=1:0:1:0 {(di preamble]

+12676  simsom.oTanas 0 2094 4280 WO  OX Data Island 36 clocks Gb leading chl:2=055:055, 055:055, trailing chl:2w..

» 12879 91910.000.037. 00 523 -] 2094 4316 nos PREAM preanble chl:2«354:354 8756 clocks CTLO:3e0:0:0:0 [unknown preamble]

* 12877 0:0:0.001.037.522.12) -] 2094 0 ™Ds HIINC HSYNC 88 clocks

* 12878  8:0:0.030.042. 557,100 0 2095 0 ™S HSYNC HS! ocks

* 12880  9:2:0.001,0%.771.003 ] 2096 4272 DS PREAM pr chl:2=0ab:0ab 8 clocks C7L0:3=1:0:1:0 [di preamble]

Data Island 1 packet,

KB: 02 01 00 65 |

SPO: 00 fb fe 00 fe fe 00

SP1: 00 00 00 00 00 00 ©O

5p2: 00 00 00 00 00 00 OO

SP3: 00 00 00 00 00 00 0O

TERC4:

| |

ch 1 0:

channel 1:6600001011011100000112011100001001G6

channel 2:0000001111111100001111111100000011CC .
2
¥

8.8.3 Viewing Scrambled Protocol Analysis Captures Through the Decode Panel

This subsection provides procedures for viewing the captured data taken using the Scrambled
Protocol Analysis capture mode through the Decode and Event Plot panels in the ATP Manager.
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Data Analysis [Audio,Video,Data Islands] =
 tmng

Page | 158 July 8, 2025



M42h 96G Video Analyzer/Generator

Rev. 1

The following screen shot shows an example of the protocol data capture with scrambling enabled.

= HDMI Cagituce Viewer
Decode  Irmages
Events  Find

A O e @R G Marker1
OE0:0L034, 752 500,343

Tﬂ\!‘lg [172) MserbiydE_Capture/TMOS
HE:MMSS me.ug. el pe) =

{ ® >

Time Formal

Marker 2

e >

Fows
O:0:0001 5,738 440,000 [F1 L:11 PO] VSYNC 44000 clacks

Open  Segment

DL . TR

Detadls  RawData @ = = Al

Everi TimeStamp Fra8l Line FigOfs  Type SubType
& GIAILE aeduf,aus. Ted. T, 587 25 1807 FHRL BLANE
@ BAASDO dodud, duh. Ted. 0, 950 1 2 &00 THDE AUTERM
o §I4919 ardud,ai5. Tee. ¥, 8T F11 1967 FRL DI

o $I4PF1 0sba0. 985 TEE. . 38T 5 1967 FRL BLANK
* §40IT ocen. A THT e 20T F{ 163 TRL: BLANK
o E34923 0000, AL5.THY 16T 58T 26 643 TRL BLANK
layout @: max chanmelse?, sa=spless4

Subpackst D carsies audis dava

HE: 02 01 00 &5 |

Sr0: b0 34 00 BO 34 00 00 66 |.......

SFl: 00 00 00 00 00 00 00 00 ..

SPa: 90 00 0D 00 00 00 00 00 |..

SP3: 00 00 00 00 00 00 00 00 J........

[TETSTE N RT ) [EET e T T T

Tese [ S e us s pi)

Decrigiion

15 Video Blanking characters

Audic Sample Facket[L-FCM and IEC 61337 compressed formats])
36 DI lemgth.

36 Video Blanking characters

138 Video Blanking chazacters

138 wideo Blanking chazactess

[ERTICE TR o
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You can search for the Scrambler Synchronization Control Period (SSCP) bytes.

Find Event X
Field / Type Sub-Type
Packet Mumber V-Syne
Time Stamp (ns) H-Sync
Frame Mumber AVMute
Active Video Encr. Enable
Any TMDS Pixel Ratio
Any Data Island TMD5S Clock Drop
Any InfoFrame Capture Trigger
Any Control Packet EMC_ON
Any DDC ENC_OFF
Any CEC
Any HPD
Any Match
Any Action
Any FRL
Error
Marked Packet

value: [
FIND NEXT | FIND PREVIOUS CLOSE

The following screen shot shows an example of the protocol data with the SSCP byte.

Rev. 1

# HOMI Capture Viewer o

Decode | Images | Timing | Aud User/6G_Scrambled, Protocol_Anslysis_2 | Open
Events Find  Time Format HHMMSS.ms.us.ns{.ps) «
AR H Q Q@ Maker: ) € @ > Maker2 0 € @ D Rows

0:0:5977,758.676 027 00:0.033.333 530.506 [F:3 L0 P361] SSCP B clooks

™SS o oM | L2
e vine

HENC

ache

(-9

Details RawDowa @+« » Al
Event TimeStamp Frsl Line Po/Ofs  Type Sublype Descnption

* 10025 ®00.003. 008,339,778
* 18026 0:2:0.003, 303 WM. 007
* 18065  01040.002. 300 0. 027
* 10028 900 AN 0L A% A
* 10029  9:2:0.000.500. 460 900

OS5 HISYNC HSYNC 88 clocks

2245 0O ™os HSYNC NSYNC 88 clocks
™o VSYNC 44000 clocks
nos

Data Island 36 clocks GB leading chl:2=055:055, 055:055,...

Hi0:0.233, 352,839 304 s3CF 8 clocks

VSYNC

PREMM preanble chi:2«001:000 8 clocks CTLO:3=1:0:1:0 [di prean...
oI

sscr

* 18031 280000, 352,000,004
* 10032 90990003, 200 343 978
* 10033  5:0:0.003. 940, 109,150
* 18034 01940093, 343. 141698
* 10037 00000, 40, 000,048

L P R A S

8.8.4 Filtering the Data in the Decode Panel
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The procedures below describe how to filter the data in the Decode panel. You use the panel on the
right that is adjacent to the Decode panel to apply filtering on the data displayed on the Decode
panel.

To apply filters to the data:

1. From the Decode panel, select the Events activation button to access the Decode Event
Selection dialog box

\
\

Decode I{ [173] fiser/MyBK_Capture_2 Open  Segment

Events  Find  Time Format  HH:MM:SS ms.us.ns(ps) =

A W | & & Markerd £ @ > Marker2 { ® > FRows

The Decode Event Selection dialog box is shown below.

In the example below, only some of the data islands are selected.

Decode Event Selection @

Events Select All Clear All

Misc (0) Link Rate (1) & H-Sync (0)

Packets (0) Super Block (38376) 8 V-Sync (871)

InfoFrame (0) Character Block (153504) Encryption Enable (0)
Gap (1436286) 8 Video Preamble (7610)

Control (0)
8 Active (1330966) Video Guard Band (7606)

DDC (0

© B Blank (11129) Data Island (1469)

FRL (3145728) FEC Parity (153503) @ D! Preamble (1469)

Other (0) FEC Error (0) DI Leading GB (1469)
Error (0) DI Trailing GB (1469)

SELECT ALL CATEGORIES & EVENTS | | CLEARALL CATEGORIES & EVENTS 0K | l

The following is a screen example of the Control Packets page.
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Decode Event Selection
Events Select All Clear All

Misc (0) Audio Clock Regen. (52) NULL (0)
Packets (2015) Audio Content Protection (0) One Bit Audio Sample (0)
InfoFrame (12) Audio Sample (1939) 3D Audio (0)
Control (4) DST Audio (0) 8 One Bit 3D Audio (0)

Gamut Metadata (0) Audio Metadata (0)
PRELD) General Control (3) Multi-Stream Audio (0)
FRL (1841863) HBR Audio Stream (0) One Bit Multi-Stream Audio (0)
Other (10445) ISRC1 (0) Extended Metadata (18)

ISRC2 (0) CVTEM (3)

Unknown (0)
SELECT ALL CATEGORIES & EVENTS | | CLEAR ALL CATEGORIES & EVENTS | | ok | EETENR

2. Select the data items you want to appear in the Decode panel. The filtering you apply in this
series of dialog boxes also applies to the Event Plot panel.

oK
3. Click the OK
Satasiad button to exit without saving the changes.

Progress Information

i ) Applying Post Filter Settings

button on the bottom right to set your selections or click on the Cancel

(] ]

Loading 11000 records out of 748205

. . Clear All N
Note that you can clear all the selections on all pages with the Clear All activation button
Select All

on the top left. You can select all items on all pages with the Select Al activation button.

You can also apply the same Select and Clear operations to each tab of the Decode Event
Selection dialog box.

8.8.5 Searching Through the Data in the Decode Panel

The procedures below describe how to search through the data in the Decode panel.
To search through the data:

1. Click on Find. ™
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You can search on a variety of packet types and some of the fields in the Decode panel such as
Packet, Timestamp, Frame, Line and Pixel. You can also search for a variety of control events such
as the occurrence of Avmute in an ACR packet or a Vsync/Hsync.

The default is to search Forward which is a search for events that occur later in time. You can
change that to search backward by selecting the associated radio button.

A dialog box appears that enables you to enter search criteria. In this example we will search for an
Audio Clock Regeneration packet. The Decode panel will then show the next General Control
Packet (GCP) packet. If you are searching for a specific packet number, timestamp or frame you will
have to enter the value in the Find/Goto field.

Vewe -
Decode  Images Jae AT o TG i Open
HHMMSSmsusns{ ps) «
< @ > Muke < e D) Hows

Evests  Feat

BRERE

105004 llﬂﬂkiﬂ O RALLIMINSTY SO AN M %

T 30000 i e gl

Oetals RawDeta | O
retaTg bom WO po Sub e Mescrgron

THID AR A T TR e LR Sl 338 Video Rlasding charasters

10 BRe N e st o 138 Video Riasking chazactess

1 B e e e
* 120027 £k K 1en s0s. o8
» 13TPRT WA B IR SN 40
* A2THLD B A e A
S IRTHRA M eI

*12THIE Heon 1 Lie 100 000

RITHC 44 clocka

VITNC 11000 clocks

139 Video Rlaaking chazactess
12 Vides Rlaaling thazasotens

Gateral Control Pacher (Gom)

16 Videc Rlasaking chazactazs

LR Audio InfoFrane

[ H 4 02 Jength

MEANE $) Videds Rlanding sharsctess
RIANT 128 Videc Rianding characters
NIANY 328 Video Rlanding chazectesss

_...,~.-",_:
SEETEL EERTEER

127920 witco Sl e 20 soe

FIND NEXT | FIND PREVIOUS
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Sometimes you may wish to search for the trigger event. In this case you select Any Control Packet
under Field / Type and then select Capture Trigger under Sub-Type as shown below.

Decode Timing | Audio | /User/07_15_2021_15_04_58/TMDS
HH:MM:SS.ms.us.ns(.ps) =

Images Open | FRL | Segment

Events | Find | Time Format:

oM E b @

@ | Marker 1:

O

 ® > Marker22 O £ @ >

Rows

0:0:0.038.624.834.381 0:0:0.004.045.040.000[E:0 | -218 P-0l HSYNC 110 clocks
Find Event X

FRLSBK Field / Type Sub-Type 1
FRLCBK Any TMDS ~ | TMDSi6ck Drop I
R Any Data Island Capture Trigger

DI-PRE Any InfoFrame ENC_EN Transition

VD-PRE Any Control Packet ENC_DIS Transition

FRLFEC Any DDC v |SscP vl
VSYNC . 1
HSYNC Value:

TMDS | | |
0:0:0.038.499.240.832 0:0:0.038.530.610.173 0:0:0.038.562.0 [ FIND NEXT ][ FIND PREVIOUS] CLOSE I [25.066.747
Details RawData |@ | = = All

Event TimeStamp Fr/BI Line Pix/Ofs  Type SubType Description 3
2511546 0:0:0.038.561.030.000 1 11 0 TMDS VSYNC VSYNC 68750 clocks

2511201 0:0:0.038.561.083.539 0 0 0 TMDS TRIG Capture Trigger @

= 511204 0:0:0.038.561.290.000 1 1 929 TMDS GCP General Control Yacket (GCP)

511202 0:0:0.038.561.339.289 16 681 FRL BLANK 32 Video Blanking characters

2 511205 0:0:0.038.561.376.282 1 1 131 TMDS AUD IF Audio InfoFrame

2511203 0:0:0.038.561.571.414 16 1363 FRL DI 68 DI length.
511206 0:0:0.038.561.595.039 16 1363 FRL BLANK 93 Video Blanking characters

= 511207 17 FRL BLANK 255 Video Blanking characters

= 511208 0:0:0.038.562.000.414 17 400 FRL BLANK 32 Video Blanking characters

511209 0:0:0.038.562.153.789 17 809 FRL BLANK 32 Video Blanking characters _'1
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8.8.6 Viewing Data Through the Event Plot Panel

The Event Plot panel provides you with a graphical view of the data. It enables you to see
relationships between the various data types on a timeline. A sample screen of the Event Plot is
shown below. The operation of the Event Plot is described at: Event Plot Panel.

Decode  kmages Trmng ' B Open Segmed
Fveritn  Find WSS mygnnal pa) »

LA LA ¢ @ > | hos

K & ¢ » » N

(TR vy [ T [T TETETE) [ErT—TrF T ]

8.8.7 Viewing Audio Plot Data Through the Event Plot Panel

This subsection provides procedures for viewing the Audio Plot data on the Event Plot panels in the
ATP Manager. You must have Audio Plot Data selected as indicated below. You can only view
LPCM data. You cannot view compressed audio formats.

Trigger Mode:

First Event Afler TP Immediate

Buffer Size: 40%.60 MB
5.000% < »
Trigger Fosition (TF) within the Buffer: 0,00 M
00003 < ¥
HotPlug on Capture Start: o
HotPlug Duration: 1 ms

Video Check: &l

Data Trigger
Type: [Dala Analysis [Audio Video,Data Islands] -

Analysis:

Data Decode Video Analysis Audio Plot Data

START CAPTURE
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The following screen shot shows an example of the Audio Plot data for 2 channel LPCM.

Rev. 1

¥ HOMI Capture Viewer

Decode Images Timing
Events | Find = Time Format
0

01734649354 4371498

A E P @ Q Matker

ar/ TMDS_4K
HH:MM:SS.ms.us.ns(.ps) =
< ® >

Marker 2

® >

Rows

[

T™DS

HSYNC

ENCR-€

ALDCHE

..........

ADOK2

0:37:34.682.230.

hl S A
W

WO

AR

Al kL ik, ok A‘L ll. v Iy
g l;a '||~v g’

Twme (HM:S.ms.usmim)

AU U

O T g

e

4.654.405,514.453

Note: You must be sure to have selected the audio channels using the Rows button on the

Event Plot pan

el (below).
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Row Selection / Ordering
Available Rows Row Or
¥
TMDS Clock Drop
CEC HPD HDCP-E St santi, W
Hot Plug HOCP Encr Enable/Disable
r ENCR-E
CH-ST MATCH ACTION acrecéion &
| Channel Status Condition Match Action Event
| AUDCH‘l
AUDCH1 AUDCH2 AUDCH3 AP N
Audio Channel Audio Channel Audio Channel #3
AUDCH2
AUDCH4 AUDCHS AUDCH6 e N
Audio Channel #4 Audio Channel #5 Audio Channel #6
pDC
AUDCH7 AUDCHS FRLSBK Any DDC Event
Audio Channel #7 hudio Channel #8 FRL Super Blocks
FRLCBK FRLPKT FRLERR
FRL Character Blocks FRL Packets FRL Errors
FRLFEC DI-PRE VD-PRE
FRL FEC FRL DI Preambles FRL Video Preambles
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The following screen example shows the same data zoomed in.

b HDMI Capture Viewer
Decode  Images Timing ~ MUser/ TMDS_4K
Events Find TimeFormat HHMM:S5.ms us.ns(.ps) =

0 A & B | & G Marker { @ | Marker2 { 8 > Rows
0:17:34.649.354 431 418

:

2

I} B L L e
Ll ||l-| gl ||I|.| -|“| ||r|. -|"- ul-. -r_r|-

il | ek
T g gl g gl g

01714, 602, 230 820,595 0217134, 615.264 T4 840 0:17:4. 628,297 529,045
AT TEERIT

E17:M.641.331.483.331 I
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9 Running Standard Tests

Important Note: Many of the functions described in this section have been implemented on the
M42h.

This chapter describes how to use the M42h 96G Video Analyzer/Generator special tests. The M42h
96G Video Analyzer/Generator supports the following special tests:

Video timing analysis — Verifies that the timing parameters from an HDMI® source device including
all horizontal and vertical parameters.

Video analysis — Enables you to check the video parameters and pixel values from the HDMI
source device.

Audio analysis - Identify audio inconsistencies in metadata related to sampling rate and audio clock
recover that could result in interoperability problems.

Note: These tests are currently only available in the TMDS mode.
AV mute — Verifies that an HDMI source has implemented Avmute properly.

9.1.1 Running a Video Timing Test

The procedures below describe how to run the video timing test on an HDMI source device through
the ATP Manager. This subsection describes how to use the M42h 96G Video Analyzer/Generator to
run a timing test on an HDMI source device. The setup procedures described above in the section:
Analyzing HDMI Data with your M42h Protocol Analyzer should be followed for the timing tests.
These setup procedures are listed below:

e Set the threshold of the +5V.
e Configure the M42h 96G Video Analyzer/Generator Rx port with the proper EDID.

To run the video timing analysis test:

1. Select the M42h 96G Video Analyzer/Generator that you are using to capture the data from your
HDMI source device under test by clicking on the Select button and selecting the proper
instrument from the list (not shown). Typically, you would only have one M42h Test System in
your lab.

ort Select

T™MDS FRL AVMute Tast (TMDS) Audio Test (TMDS)

Trigger Mode:

Tl After TP Immediale s o
L

2. Setthe Video Trigger mode using the information provided below. Note that typically for a Video
Timing test you would select either Imnmediate or First Event.

ort Select ¢
TMDS FRL AVMute Test (TMDS) Audio Tast (TMDS)
Trigger Mode

SRRl After TP Immediale b of 5
L
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First Event — The trigger occurs on the first event—first occurrence—of the trigger condition defined
in the Trigger Type pull-down menu (Vsync, Encryption Enabled, Encryption Disabled, External
Trigger, Manual Trigger, TMDS Clock Change). Depending on the setting of the Trigger Position
slider, you may have some of the captured data in the buffer that accumulated prior to the trigger
condition and some of the captured data in the buffer that accumulated after the trigger condition. At
the left most position there will be no data in the capture buffer that occurred prior to the trigger
event. At the right most position, all the data in the capture buffer will be data that accumulated prior
to the trigger event. Because the trigger condition could be met quite quickly, the capture buffer may
not be filled to the amount specified in Buffer Size.

After TP (Trigger Position) — In this setting the trigger condition specified in the Trigger Type pull-
down menu will be ignored until data has accumulated in the capture buffer up to the point where the
Trigger Position slider is set. Once the data has accumulated to the setting of the Trigger Position,
any event matching the Trigger Type specified will cause a trigger condition and data accumulation
will begin. Some of the data in the capture buffer will be data that has accumulated prior to the
trigger condition being met and some of the data in the capture buffer will be data that has
accumulated after the trigger condition was met. This setting will ensure that the capture buffer is
filled to the Buffer Size setting.

Immediate — Data capture begins accumulating immediately when the Start Capture button is
activated. Data capture halts when buffer is filled. This setting will not provide any capture history,
i.e. none of the captured data accumulated in the capture buffer will be data that occurred prior to
the capture trigger event (activating the Start Capture button).

3. Set the Buffer Size slider to a percent value to meet your requirements. You can capture up to
about 4GB of data which is about 2300 frames at 576p/480p and about 400 frames at 1080p
which includes the video. If you do not want to capture the video and only capture the metadata,
you can store well over 200,000 frames of data.

Buffer Size:
50000 < ¥
Trigger Fositieon (TP) within the Buffer:

D000%% < ]

4. Setthe Capture Buffer Position slider to a percent value to meet your requirements. This slider
enables you to set the position of the trigger event within the captured data. This is a slider that
provides an indication (on the right) of the location within the captured data, expressed as a
percent with 0% indicating that the trigger event occurs at the beginning of the captured data and
100% indicating that the trigger event occurs at the end of the captured data.

5. Select the Capture tab in the Capture Control panel.

START CAPTURE

6. Select Data Analysis (Audio, Video, Data Islands) in the Data Selection Type pull-down menu
provided as shown below. Then make sure you check the Timing check box.
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Vsync Asserted -

Il'x!.gg-r Fesition (TP) within the Buffer:
0.000% < Data Analysis [Aug Encryption Enabled 3
Encryption Disabled

HotPlug on Capture Start: = | Data Island Analys
External Trigger Input

HotPlug Duration: 1 Protocol Analysis
Video Check: @l Scrambled Protocd Manual Trigger
= TMDS Clock Change Trigger
Eype: Data Analysis [AudioVideo.Data Islands] =
pnalysis:
Data Decode Audio Plot Data

START CAPTURE

7. Select Vsync Asserted for the Trigger Selection condition.

Il'r!.gg-r Position (TP) within the Buffer: VSjI'I"IC Asserted a0 HE

CHRITE < Data Analysis [A ;‘:wption Enabled g
P = | Datalsland Ana{; Encryption Disabled

HolPlug Duration: 1 Protocol Analysis External Trigger Input
Video Check: @l Serambled Protocd Manual Trigger
= TMDS Clock Change e

:  Data Analysis [Audio,Video,Data Islands] =
E::rs.u:

o Pt Data

START CAPTURE

8. Click on the Start Capture button to initiate the test.

START CAFTURE

The M42h 96G Video Analyzer/Generator will capture the data including the timing data. A
series of dialog boxes will appear showing the capturing in progress (one example shown
below).

Note: If there is some action that needs to be taken by a user to cause the trigger condition to occur,
the capture dialog box will indicate that. This is shown in the following screen shot.
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Capture Progress

ﬂ Performing the Capture

Haiting for the capture trigger event to occur...

L R sty | STOP AND SAVE DATA | CANCEL

When the M42h 96G Video Analyzer/Generator is finished capturing data you can view the timing
parameters in the Timing Analyzer panel. The Timing Analysis panel has three subpanels: 1)
Video Format, 2) Frame Statistics 3) Line Statistics. The Video Format panel shows a summary
of the key parameters and indicates the standard format timing that the timing parameters detected
from the source match. If there is not a precise match between the timing parameters of a format in
the M42h 96G Video Analyzer/Generator format library and the measured values, the M42h will
select the format nearest to the values measured and indicate any parameters that deviate from that
standard timing.

The Frame Statistics panel shows the frame or vertical parameters. When you highlight a particular
frame, the parameters for each of the lines in that frame are listed in the Line Statistics panel.

The Frame Statistics panel also indicates whether the frame is encrypted or not. If the frame is
encrypted a key icon will be shown on the left side of each frame. Refer to the screen example
below.

= Q

HOMI Capture Viewsr X
Decode  Images Timing <:| ture/ TMDS Open Segment

Frame S1a1s  Line Stats

format  WIC  BPP MEQdHZ) WP Hiotal Viotal  Hactive HS-F  MS-W  VActve VS VSW  HS-P VS-S HIoV  PF (MHz

2160p60 57 24 1350 :\ P 4400 2250 3840 176 &8 &0 a 44000 Neg Pos O 593599
CTA Name Feame  TimeStamp Duration Vi Wiz Viotal Vactive PEABGZ  HSW VSyne  StanVie MIov  EncrStant Encrles Viont  Vback
32402 W0p @ S9MHZWOHZ O 000015738443 000.0E£66.000 €000 13500 2% 2160 5935995 B8 10 8 0 5N 16 8 (rd

) 300Q160p @ SOMHzEMz 1 000032405130 000016666000 €000 13500 228 60 59399 B8 0 2 L] 12 "% 3 7”2
W2 160p B SAMHZ Mz 2 000049071 817 000.016.666.000 000 B0 2% 210 5539% ] 10 n Q 512 1" 3 7

@ Sync

frame Line TimeStamp Duranon HTotd TMOS HTotal  HSync Width  HBack  HActive A

1 4375 000032419945 000000007407 4500 400 38 0 0

1 4376 000032427352 000000007 407 4420 4400 a8 0 o

1 43 000032434760 000000007 A07 a0 4400 és 0 0

1 4378 000032842067 000000007407 4800 &400 a8 o e

1 4379 Q00032845575 000.000.007 407 4200 &400 28 0 [

1 430 00003245982 G00.000007 407 400 400 2 ()

1 a 000032464389 00:0.000.007 407 A0 4400 28 0 0

1 432 o00032471797 0:0:0 000.007 A0T 4800 400 L] 0 °

1 AN3 000032479204 000000007 407 A0 00 L] 0 °

1 434 000012385612 000000007407 4800 400 a8 0 0

1 4385 0000324019 000000007 407 4400 00 38 0 0

1 4386 000032501426 000.000.007 407 4400 &400 &3 0 [

1 4337 000032508834 000000007 407 450 4400 23 0 o

1 4323 000032516241 00000007 407 a0 £400 28 o [

1 4329 Q00032523645 0:0:0000007 407 40 4400 28 0 [}

1 4330 00003253105 000000007 407 400 400 28 0 ]

1 a3 000032518464 00000007 407 400 00 28 0 0o

1 432 00003254587 00:0.000.007 407 00 400 a8 0 0

1 433 000032553278 000000007 407 4400 4400 L] 0 0o

1 43 000032560686 000000007 407 A0 400 &8 0 o

1 43% 000032563093 000000007 407 4400 4400 28 0 o

1 43% 000032575501 000000007 407 4200 &400 &8 0 0

1 4357 200032532908 000000007407 4400 4400 &3 0 [

1 4338 000032550315 000.000.007 407 420 &400 28 0 o v

<

>

[cose [ §
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The screen shot of the Timing Analysis panel shown below.

| Frame Statistes = —
CTA Name i VEMz  MERMz  Viotal  Vactive PEMIMz  HS-W VSymc  StatVid MoV EncrStat Encrien Voot Voback
3 L # L i . :
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You can view 4K by 2K timing data on the M42h 96G Video Analyzer/Generator.

»mcmnm - o x
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m mwwmw mmnmmuswmmwwwvmmnm
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9.2 Running a Video Analysis Test

The procedures below describe how to run the video analysis test on an HDMI source device
through the M42h Manager. The Video Analysis panel enables you to view the captured video
images. It provides thumbnails of each captured frame. It also enables you to navigate to the
Decode panel to view the transactions for that frame. The Video Analysis panel can synchronize
with the Decode panel by pressing the ALT key and clicking on a frame. Once you synchronize the
Decode panel to a frame you can view the transactions for that frame in the Decode panel.

The setup procedures described above in the section: Analyzing HDMI Data with your M42h
Protocol Analyzer should be followed for the video analysis tests. These setup procedures are listed
below:

e Set the threshold of the +5V.
e Configure the M42h Rx port with the proper EDID.

To run the video analysis test:

1. Select the M42h 96G Video Analyzer/Generator that you are using to capture the data from your
HDMI source dexice under test from the pull-down menu.

1 Select

T™MDS FRL AVMute Test (TMDS) Audio Test (TMDS)

Trigger Mode:

First Event After TP Immediate & o= = before TP = © to TF
N of Buffer Si3e after 7§ -

2. Set the Video Trigger mode using the information provided below. Note that typically for a Video
Timing test you would select either Imnmediate or First Event.

Trigger Moday

SRSl Adler TP Immediate  w o et
b of Baffer Size afeec

First Event — The trigger occurs on the first event—first occurrence—of the trigger condition defined
in the Trigger Type pull-down menu (Vsync, Encryption Enabled, Encryption Disabled, External
Trigger, Manual Trigger, TMDS Clock Change). Depending on the setting of the Trigger Position
slider, you may have some of the captured data in the buffer that accumulated prior to the trigger
condition and some of the captured data in the buffer that accumulated after the trigger condition. At
the left most position there will be no data in the capture buffer that occurred prior to the trigger
event. At the right most position, all the data in the capture buffer will be data that accumulated prior
to the trigger event. Because the trigger condition could be met quite quickly, the capture buffer may
not be filled to the amount specified in Buffer Size.

After TP (Trigger Position) — In this setting the trigger condition specified in the Trigger Type pull-
down menu will be ignored until data has accumulated in the capture buffer up to the point where the
Trigger Position slider is set. Once the data has accumulated to the setting of the Trigger Position,
any event matching the Trigger Type specified will cause a trigger condition and data accumulation
will begin. Some of the data in the capture buffer will be data that has accumulated prior to the
trigger condition being met and some of the data in the capture buffer will be data that has
accumulated after the trigger condition was met. This setting will ensure that the capture buffer is
filled to the Buffer Size setting.
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Immediate — Data capture begins accumulating immediately when the Start Capture button is
activated. Data capture halts when buffer is filled. This setting will not provide any capture history,
i.e. none of the captured data accumulated in the capture buffer will be data that occurred prior to
the capture trigger event (activating the Start Capture button).

3.

Set the Buffer Size slider to a percent value to meet your requirements. You can capture up to
about 4GB of data which is about 2300 frames at 576p/480p and about 400 frames at 1080p
which includes the video. If you do not want to capture the video and only capture the metadata,
you can store well over 200,000 frames of data.

Buffer Size: 409,60 MB

Trigger Fosition (TP) within the Buffer:

5.000% <

0.000% < >

Set the Capture Buffer Position slider to a percent value to meet your requirements. This slider
enables you to set the position of the trigger event within the captured data. This is a slider that
provides an indication (on the right) of the location within the captured data, expressed as a
percent with 0% indicating that the trigger event occurs at the beginning of the captured data and
100% indicating that the trigger event occurs at the end of the captured data.

Select the Capture tab under the Options section of the Capture Control panel.

START CAPTURE

Select Data Analysis (Audio, Video, Data Islands) in the Data Selection Type pull-down menu
provided as shown below. Then make sure you select Video Analysis.

Data Trigger

Type: [Dala Analysis [Audio Video,Data Islands] -

Analysis:

video Anaiysis RS

START CAPTURE

7.

Select Vsync Asserted for the Trigger Selection condition.

Trigger Position (TP) within the Buffer:

BT < Data Analysis [Au
HokPhio e Cagtie Start & | Data Island Analys Encryption Disabled
HotPlug Duration Protocol Analysis External Trigger Input
Video Check: @l Scrambled Protocd Manual Trigger

5.000% <

Vsync Asserted

Encryption Enabled >

TMDS Clock Change :
Data Trigger

8.

Click on the Start Capture button to initiate the test.
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START CAPTURE

The M42h 96G Video Analyzer/Generator will capture the data including the video data. A series of
dialog boxes will appear showing the capturing in progress (one example shown below).

Note: If there is some action that needs to be taken by a user to cause the trigger condition to occur,
the capture dialog box will indicate that. This is shown in the following screen shot.

Capture Progress

o Performing the Capture

e———

Haiting for the capt Erigqg vent to ooc
Haiting for the capture trigger event to occour

MANUAL TRIGGER STOP AMD SAVE DATA CANCEL

When the M42h 96G Video Analyzer/Generator is finished capturing data you can view the video
thumbnails in the Video Analysis panel. The Video Analysis panel enables you to view the
captured video images. It provides thumbnails of each captured frame.

HOMI Capture Wiewar = O b
Decode  Images  Timing ar gk i , Open  Segment

Export image Data
F &80 x 4320, Progressie, 10 bpc, YCbOr-420, BT2020-YCC - DSC

[oose ]

Note: You cannot view video frames of video that is encrypted with HDCP. The Video Analysis will
show green thumbnails and the word “Encrypted” will be shown on the panel as shown below.
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9. View the pixel values of any frame by double-clicking on any frame to open the Video Image
Viewer panel (shown below).

B HDMI Captre Viewer = O 4

Decode  Images Timing | Aud 1142] MserfBK_10G_10bit_DSC/TMDS Open | Segmaent
Export image Data

FEB0 x 4320, Progressine, 10 bpc, YCbCr-420. BT2020-YCC - DSC

Wi i Vo
M+ CEMd W0
Capre Myds MAOE Captas 7 - Fasdd 13

Field 0

=Pevion =Rl $Up FOown Sl @ Hgh

The Video Analysis panel enables you to view the video pattern or content for a frame in full size by
simply double-clicking on a frame. Once you have activated the full view of a frame in the Video
Image Viewer panel you can view the pixel values for any pixel by moving your mouse over the
pattern.

You can view the pixel value by clicking on an area on the image (Marker) and/or by moving the
mouse cursor over the image (Cursor). In the example below the Cursor is over pixel (x=684, y=223)
and the Marker is set on pixel (x=380, y=198). If the color space is YCbCr the Video Image Viewer
will show these values and indicate the color space. Deep color values are also shown in either
YCbCr or RGB color space.

You can advance to an adjacent pixel (up/down or left/right) using the green arrow buttons on
& U ¥ Do 4 Left & Righ . .
’ o o o the bottom of the Video Image Viewer panel.

You can advance to the image of an adjacent frame (previous or next) using the thin green arrow
== Previous = Mexl . .
buttons on the bottom of the Video Image Viewer panel.

These are shown in the screen image below.
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= HDMI Captire Viewer = a x
Decode | Images | Timing | Audio | [1/2] /User/BK.10G.10bit DSC/TMDS ] Open = Segment

Export image Data

7680 x 4320, Progressive, 10 bpc, YCbCr-420, BT2020-YCC - 0SC.

Feld0

x 0419 y 0508
Follow
corer (NI

S
_tgh = 04D0BA, 00084, 20010 (180,100, 16}
- Previous

- Next

aup

# Down

Marker. {1 2
145 = 0NO0R4, Cu0084, 020010 (180,100, 18)
@teft & Right
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1. Navigate to the Decode panel by first synchronizing the Decode Panel to the Video Analysis
panel and then activating the Decode panel. The Video Analysis panel is shown in the screen
image below.

The Video Analysis panel can synchronize with the Decode panel by pressing the ALT key and
clicking on a frame.

9.3 Audio Analysis

The Audio (Data) Analysis feature enables you to detect inconsistencies in the metadata relating to
the sampling rate and the audio clock regeneration values. The following items are listed and/or
verified during the test:

e Sampling rate shown in the Audio InfoFrame.

e Sampling size (bit depth) in the Audio InfoFrame.

e Channel count in the Audio InfoFrame.

e N and CTS values in the Audio Clock Regeneration packets.

e Audio type listed in the Channel Status Blocks.

e Sampling frequency in the Channel Status Blocks.

e Original sampling frequency listed in the Channel Status Blocks.
e Channel count listed in the Channel Status Blocks.

e Sampling rate calculated from the audio samples.

o Rate that the ACR packets are transmitted.

The setup procedures described above in the section: Analyzing HDMI Data with your M42h
Protocol Analyzer should be followed for the audio analysis tests. These setup procedures are listed
below:

e Set the threshold of the +5V.
e Configure the M42h 96G Video Analyzer/Generator Rx port with the proper EDID.

To run the audio analysis test:

1. Select the M42h 96G Video Analyzer/Generator that you are using to capture the data from your
HDMI source device under test from the pull-down menu.

ort Select
T™DS FRL AVMute Tast (TMDS)
Trigger Mods:

SRl After TP Immediate s oz
& af Baffer Size afe

2. Set the Video Trigger mode using the information provided below. Note that typically for the
Audio test you would select First Event.
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ort Select

TMDS FEL AVMute Test (TMDS)

Trigger Mody

RN After TP Immediate

3. Set the Buffer Size slider to a percent value to meet your requirements. You can capture up to
4GB of data which is about 2300 frames at 576p/480p and about 400 frames at 1080p which
includes the video. If you do not want to capture the video and only capture the metadata, you

can store well over 200 0 frames of data.

Buffer Size:
5.000% <
Trigger Fosition (TP) within the Buffer:

0.000% <

Note: You do not need to set the Trigger Position or the Trigger Selection when running the
Audio Analysis test. The Trigger Position is always reset to 0% and the Trigger Selection is
set to Vsync. These settings occur as part of the test when you initiate the test.

4. Select the Std Tests tab under the Options section of the Capture Control panel (below).

Capture Contiol — o x
Selest
T™DS FRL AvMuta Tast (THDS) Audico Test (THDS)
Buffar Size
3
Generate Raw Audio Data (adata ben)
START CAPTURE
[cuose ]

5. Click on the Audio Test to initiate the Audio Analysis test.

The results are shown in the Data Analysis panel in the main window of the M42h Manager. A
sample is shown below.
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10 Enhanced Audio Return Channel (eARC) Functional Testing

This Section provides information and procedures about testing eARC Tx and eARC Rx devices.
This Section does not provide procedures for running eARC compliance tests. Compliance tests are

provided in the HDMI® Forum MOls.

10.1 EARC Tx Functional Testing

This subsection provides procedures on testing eARC Tx devices. The M42h 96G Video
Analyzer/Generator provides eARC Rx emulation and diagnostic testing to run functional verification
tests on eARC Tx devices such as eARC capable UHD TVs. You can monitor the Common mode
transactions and view the audio metadata status. You can also extract the 2 Channel LPCM or

Digital audio out the SPDIF port on the M42h for audible monitoring.
To view the incoming audio metadata over the eARC channel:

1. Establish the physical connection from the eARC Rx DUT to the M42h 96G Video
Analyzer/Generator's HDMI Output port.

Prior to making the physical connection, you can initiate the Aux Channel Analyzer utility to monitor
the eARC Common mode transactions. See the subsection below.

The test setup is shown below. The eARC Tx device is connected via a suitable eARC capable
HDMI cable to the M42h 96G’s Output port as shown below.

The test setup is depicted below.

HDMI Sink Device

Under Test |
M42h
Ethernet Direct .
Connection

Host PC Running
|
ATP Manager
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Setup for Testing eARC Tx devices

1. Access Receiver from the Card Control panel as shown below.

Which RX Port?

IN10: 40G Protocol Analyzer MIMI EX - IN/BX
[ODTI1: eANC Slave (RXI - OUT/TX |

[ ox | l

The Which RX Port dialog will appear as shown above.

2. Select the Audio Monitor button and view the Status of incoming audio metadata.

48G Generator HDMI - eARC RX Close Navigator Home

Audio Monitor _ |:> Status = Channel Status

SPDIF Out

L-PCM
CDS
|:> Channel Count: 2
Sample Rate: 48 kHz
Bits per Sample: 24 bits
Audio Clock: 6.144MHz

Muted: No
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To eject the LPCM or Dolby Digital eARC audio out the SPDIF out port on the M42h. You can use a

SPDIF analyzer to verify the LPCM audio. Use the setup below.

Host PC Running
ATP Manager

HDMI eARC-capable
Sink (UHD TV)
Device Under Test

SPDIF
Analyzer
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Then select the SPDIF Out button on the eARC Slave Control panel as shown below.

Tools: MyM41h (10.30.196.36) eARC Slave (RX) - OUT/TX

Audio Monitor

SPDIF Output

SPDIF Out

CDS o

Channel Pair Selection

[cuose | o

10.2 EARC Rx Functional Testing

This subsection provides procedures on testing eARC Rx devices. The M42h 96G Video
Analyzer/Generator emulates an eARC Tx device. The function will invoke the Common mode
commands to establish an eARC connection. You can monitor the Common mode channel
transactions using the Aux Channel Analyzer (ACA) utility. Procedures for this are provided in the
next subsection. You can then select from LPCM or compressed audio formats for transmission over
the Differential mode channel. You can select between the Multi-Channel or 2 channel audio layout
and mute the audio stream.

Use the procedures below to transmit eARC audio to test an eARC Rx device.

1. Establish the physical connection from the eARC Rx DUT to the M42h 96G Video
Analyzer/Generator's HDMI Input port.

2. Prior to making the physical connection, you can initiate the Aux Channel Analyzer utility to
monitor the eARC Common mode transactions. See the subsection below.
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The test setup is shown below. The eARC Rx device is connected via a suitable eARC capable
HDMI cable to the M42h 96G’s Input port as shown below.

External Display
for ATP Manager

HDMI eARC Rx
Device Under Test

Keyboard and Mouse for
Controlling embedded ATP
Manager

Setup for Testing eARC Rx devices
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@ Apps = g
quantumdata
Control Compliance Editors Other
— i1
= T
Generator Receiver ACA Remote
Control
r l =
= =5
Capture Control HEAC

3. Click on the Generator and select eARC Tx Master as shown below.

Bl Generator = o

Disconnect

Refresh

F . Pattemn eARC Master
CTA VESA Folder Lists EDID ™

Resolution Vtotal Frame Rate Aspect 4320p60 arator
240p2x | 240pAx 24/1.001 24 Ratio vicie HD
288p2x  288pdx 25

480p 30/1.001 30
480p2x  480i2x 48/1.001 48 64227
480pax  480idx 50

576p 60/1.001 P
576p2x | 576i2x 100
576p4x 576i4x 120/1.001 120

720p

1080p ~ 1080i

2160p 4320p
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4. Click on the PCM Sine Wave button to select the LPCM audio to transmit out the eARC
Differential mode channel.

Bl Generstor
Disconnect

Refresh

CLOSE
 close |
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You can select the number of channels, sampling rate, bits per sample from the pull-down menus.
You can also mute selected channels and set their amplitude. Refer to the screen examples below.

Bl Generator

Sample Rate
48kHz -

Channel Selection

Frequency (Hz)

+3d8 -1000 1000 +1000

-

its/Sample
24 <

=] X

Disconnect

Refresh

You can also transmit compressed audio files, but Dolby and DTS formats, out the eARC channel.
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Bl Generator

Pattemn

500~2kHz
500-2kKz
500-2kHz
500-2kHz
500-2kEz
S500-2kRz
500-2kHz

Description

L channel

C channel

R channel
Cycle channels
LFE channel
All channels
Ls channel

Rs channel

20-20kBz
20-20kHz
20-20kRz
20-20kHz
20-20kRz
20-20kRz
20-20kBz

L channel
C channel
R channel
pulse 22?
iFE

Ls channel
Rs channel

Disconnect

Refresh

eARC Master
™

63Rz Cycle channels
638z All channels
125Hz Cycle channels

ve 175Kz ALl channels
1kEz Cycle channels
1kHz All channels
4kHz Cycle channels
4kEz All channels
channel
channel
channel

LFE channel

Ls channel

Rs channel

® DOLET LY

ADD |

REFRESH

5. View the Capabilities Data Structure (CDS) of the connected eARC Rx device. The CDS shows
the audio capabilities of the eARC Rx device.

(TX Home
Audio
Back
M VESHCAVEYES Read Save Load
Close
Channel Status |
CTA Data Block: Tag 1, bytes 3: Audio Data Refresh

PRI Nunber of Descriptors: 1

- CDS Audio Format Code: LPCM (IEC 60958 PCM [30,
Channels: 2

Sampling Freq: 32 kHz, 44.1 kHz,

Sampling Size (bit): 24, 20, 16

31]1)

48 kHz 48G Generator

HDMI
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10.3 Monitoring the EARC Common Mode Transactions

The eARC common mode transactions can monitor using the Aux Channel Analyzer (ACA) utility.
The procedures for using the Aux Channel Analyzer are provided in the Section that follows. The
screen shows an example of the Common mode transactions viewed in the Aux Channel Analyzer.

1. Access the ACA utility either through the embedded GUI or the remote GUI (shown below).

® Apps = 5
quantumdata
Contreol Compliance Editors Other
=
Generator Receiver ACA Remote
Control

r_A =
= =3

Capture Control HEAC

2. Access the Event Selection panel.
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T ACA Bemate Control = O e
msconnecT| | [EEIEE ts  Options Scrolock | Clear  Save « o
@ Total Events: 63
28 SCDE 11 #00:43:57,5TL417 « §3 [48.76 kbpa) ] Type: Update Flags Reads
9 SCDC 1L #00:43:57.5TL908 W Update_0 63 (48.76 kbps) Sosnn
0 SCDE 11 +00:43:57.574530 || R update_0  (48.76 kbps) LR T A LR L
31 seBe 11 #00:43:57,575021 < 00 [48.76 kbps) ”‘:‘w‘_’“;':: :::“
32 SCOCU 11 #00:43:57.57747% || Update Reads 8: 00 Min: 1.965 maec
131 sont 11 #00:43:57. 600580 R Update_0 (4878 kbps) Max: 12.4%1 nec
34 sEhE 11 #00:43:57. 601071 « 61 [48.76 kbpa) 10h: Update 0
35 sope 11 #00:43:57.601563 || R status Flags 1 (48,76 kbps) -
1 SCDC 11 400:43:57.60018%0 < 00 [48.7& kbps) Walue Description
37 Eeme 11 400:43:57,602382 R Status_Flags 2 (48,76 kbpa) 3 E“W; - = Trmmmmmmmmmmmms ;:;]' - Trmmmmms
3 sepe 11 +00:43:57.602730 || = 00 (48.76 kbps) R w;l"'::" weo)
3 sopC 11 #00:43:87.603241 R Updats 0 ([40.7¢ kbps) i BR_Test NG
40 SCIE 11 #00:43:57.60352% « 61 ([48.E1 kbpa) 3 Souﬂ:-l_‘!'i:lt_Updltn H {0}
41 SCDE 11 #00:43:57,604020 W Updats 0 61 (48,76 kbps) 4+ FRL_start Hi0)
42 sCDC 11 #00:43:57.604676 || B update © (40.76 kbps) : 'I-‘.,“PGHL "::;
43 ECIC 11 #00:43:57.605167 < 41 {48.76 kbpa) T L1l - a Rasmarad
44 SCOCU 11 +0D:43:57,607625 || Update Reads 17: 41
4F  scoo 11 +00:43:57.65%083% R Update_ 0 (40.7¢ kbps)
16 SCDC 11 #00:43:57.660380 « 51 (48.76 bpa)
47 SChC 11 =#00:43:57,660708 W Llpd..hu_l} 51 [(4B.76 Ebpa)
48 scoe 11 3:58.058014 | R update_0 [48.76 kbps)
49 SO 11 3:58 . 058508 « 00 (48_T7& kbpa]
50 SCHEY 11 =00:43:58 060963 Updats Resds 500: 00
51 scoe 11 3:85, 568506 | B update 0 [48.76 kbpe)
52 SCIC 11 155 568923 < 00 (48.7& kbps]
53 EShHEV 11 #00:43:55 5TLS54% Updats Resds 500: 00
54 scoe 1i 44:02.078024 | » vpdate o [48.76 kbps)
55 SCDC i1 4:01.073341 < 00 (48.7& kbps]
56 SCOEY i1 :44:01 0ELT7EHS Update Reads 500: 00
57 seoe 11 44002581240 | B vpdate 0 [48.76 kbpa)
58 SCDT i1 4402 581731 < 00 (408.7& kbps]
55 SCOEY i1 :44:02 584185 Update Reads 500: 00
60 scoe 11 44:04,073370 | B Update 0 [48.76 kbpa)
SCDC < 00 (48.76 kbps) C
Updats Eaads M1: 0@ : < # 62: Update Reads 347: 00
3. Select the eARC elements from the Event Selection panel.
ACA Event Selection #
AllEvents Mo Events Unselect All Events on Port
486G Protocol Analyzer HDMI R IN/RX
All Events
« [ DDC
J HDCF
O EDID
O scDC
[0 Other
O IDCC
CEC
eARC
[ Read/Write (not HBE)
[ Comma
[ 5 Volt Change
[J Hot-Flug
[J Heartheat
[J Cap Data Structure Read
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T ACA Bematbe Control

28 ECHE 11 +00:43:57 5T144T7
39  scoo 11 #00:43:57.5T1808
3 BCDT 11 #00:43:57.5T4530
n SCDC 11 +00:43:57, 575021
32 osepoy AL e00:43:5T.5TT4TH
33 SCDT 11 +00:43:57.600580
34 ECDE 11 +00:43:57,60107L
35 scoo i1 &00:43:57.601563
16 ECDT 11 #00:43:57. 601050
n e 11 #00:43:57.60238F
3@ sCcoC 11 SD0:43057.602720
39  scoo 1L +00:43:57.60320L
40 S 11 +00:43:57.60352%
41  scoo AL e00:43057.604020
42  scpo 11 #00:43:57.60467¢
43 = 11 +00:43:57.605167
44 scooy 11 e00:43:57, 607625
45 scoo 11 #00:43:57. 655885
L1 BCD 11 #00:43:57.660380
47 SCOC 11 +00:43:57,660708
40 scoo AL +00:43:58. 058014
45 SCDT 11 +00:43:58.05B505
50 Scohou 11 +00:43:58,060963
§1  scoo A1 e00:43:59. 54850
B2 BT 11 +00:43:55. 568523
53 S&hEw 11 =+00:43:55 571545
54 scoo A1 s00:44:01.07H014
55 BCDT 11 #00:44:01.073341
56 SCDOU 11 +D0:44:01, 081753
57  scoo AL e00:44:03. 581240
58 SCDT 11 #00:44:02.581731
55 SCDEU 11 +00:44:02. 584185
80 scoc A1 e00:44:04.073370
(3} ECDT 11 .OTHREL

Evenis Serol-lock

Options
« €3 [48.T6 kbpa)
W Update 0 63 (48.76 kbps)
R Update_0 (48.76& kbps)

< 00 [48.TE Ebps)

Updats Reads 8: 00

R Update © (48.7%& kbps)

« E1 [4B.TE kbpa)
R Status Flage 1
< 00 (48_78 kbps]
R Status Flags 2
< 00 (48.76 kbgps)
B Update 0 (48.76 kbps)

« &1 [4B.El kbpa)

W Update O 61 (48,76 kbpa)
R Update 0 [(40.76 kbps)

< 41 [4B.T& hbpa)

Updats Reads 17: 41

R Update 0 (48.76 kbps)

« 51 {(48.T7& kbpa)

W Updats D 51 (48,76 kbpa)
R Update 0 (40.74¢ kbps)

< 00 (48.76 kbps]

Updats Raads 500: 00

I R Update 0 (48.78 kbps)

(48.7€ kbps)

(48,76 bpa)

< 00 [48.7& kbps)
| Update Reads 500: 00
R Update 0 (48.76 kbps)
< 00 (48.76 kbps)
| Update Reads 500: 00
R Update & [(40.76 kbgps)
< 00 (48.78 kbps]
| Update Reads 500: 00
R Updats 0 [(48.76 kbps)
< 00 (48.76 kbps)

Updata Reada 347: 00

Clear

3

Save =

Type: Updsats Fligs Raads
Count: 347
Skart Tima: +00:44:04 082315
Time batwesn Raads
Rvg: 2.180 msec

Min: 1,965 maec
Max: 1Z.451 nsec
10h: Update_0
Bit Name Valus Dsscription
0 Status Updats Nid)
1 CED_Updats (0]
2 BR_Test W {0
3 Source_Test Update Ni0)
4 FRL stact Hid)
5  FLT Updats Wig)
€ RSED_Updats Hi0}
7T 9  Resarved
< # 62: Dpdate Reads 347: 00

=

You will then see the eARC Common mode transactions in the ACA window.
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[DA(A Data Viewer =] X |
Open Ciose Expon Options Filter  Find o
& |ACMT_HDCP_18_01_Pass| Events: 208
43 HDCP HDMI-R30 +05:15:22 866548 R RxStatus (87.46 kbps) 3 Type: HDCP
LT HDCP  HDMI-R3O +05:15:22.866712 < 0000 (87.46 kbps) Start Time: +05:15:18.380345
45 SCDC  MDMZ-TI0  405:15:13,982459 || R mDs_config (77.28 xbps) (. Duratics: 1.311 meec
46 SCDC HDMI-T10 +05:15:13,982623 < 00 (77.28 kbps) Write, 12 o "7.“ 308
47  SCDC  HDMI-T10  +085:15:13.982951 || W ™DS5_Config 00 (77.28 bps) = m“&l:_': t:-:s
48 HDCP  MOMI-R30  405:15:25,709784 R HDCP2Version (87.46 kbps) Hama rite Massage
45  RDCP  MDMI-R30  +05:15:25.710111 < 04 (87.46 kbps)
S0  EDCP HDMI-R30  +05:15:285.715682 W AKE_Init (87.46 kbps) Message: AXE Init (12 bytes)
51 DDC  HDMI-T10 +05:15:15.741746 Missing leading START id: 2
52 SCDC  MOMI-TIO0  405:15:16.660547 || R ™OS_config (77.28 kbpa) %:;:?'62180‘:0” 78 11 46 OA 61 77
53 sSCDC EDMI-TIO0  +05:15:16.660875 ] < 00 (77.28 kbps) a8
S4  SCDC  HDMI-T10  +05:15:16.661039 || w ™Os_Config 00 (77.40 kbps)
55  MDCP  MDMI-T10  +05:15:18.374451 R NDCP2Version (87.46 kbpa) o sTART ¢
S6  HDCP HDMI-TI0  +05:15:18.374779 < 04 (87.30 kbps) 0000 74 60 02 ABDA Y8 11 46 |t . K. . .¥
57 W AKE Init (87.46 kbps) 0008 OA 6F 77 02 00 00 | JECRCIR T
S8  MDCP MOMI-T10  405:15:18.394767 R RxStatus (87.46 kbps) RO
S5 HDCP HDMI-TIO  +05;15:18,394931 < 1602 (87.46 kbps)
60  EDCP HDMI-T10  +05:15:18.395750 R Read Message (87.46 kbps)
61  HDCP HOMI-R30  405:15:28.387871 R HDCP2Version (87.46 kbps)
62  HDCP  NDMI-R30  405:15:28.388139 < 04 (87.46 kbps)
63  HDCP HDMI-R30  +05:15:28.393770 W AKE_Init (87.46 kbps)
64  HDCP HDMI-R30  405:15:28.408187 R RxStatus (87.46 kbps)
65  NDCP MOMI-R30  405:15:28,.408515 < 1602 (87.30 kbps)
66  EDCP HDMI-R30  +05:15:28,409334 R Read Message (87.46 kbps)
€7  EDCP EDMI-T10  +05:15:18.396078 < AKE_Send Cert (87.46 kbps)
66  HMDCP  MDMI-T10  +05:15:18.571384 W AKE_Stored km (87.46 Xbps)
€9  HDCP HDMI-TIO  +05:15:18.585474 R RxStatus (87.46 kbps)
70  HDCP HDMI-T10  +05:15:18.585638 < 2100 (87.46 kbps)
71 HDCP HOMI-TIO  405:15:18.586457 R Read Message (87.46 kbps)
72 HDCP  HDMI-TI0  +05:15:18,586621 < AKE Send_N_prime (87.46 Xbps)
73 HEDCP HDMI-TIO  +05:15:18.597762 W LC_Init (87.46 Xbps)
74  HDCP HDMI-T10  405:15:18.614309 R RxStatus (87.46 kbps)
75 MDCP  MOMI-TIO0  405:15:18,614473 < 2100 (87.46 kbps)
76 HDCP HDMI-T10 +05:15:18,.615292 R l.ld_lhllm (87.46 kbpa)
77  EHDCP HDMI-T10  +08:15:18.615620 < LC_Send L prime (87.46 Xbps)
3 < ¥ 57: W AKE Init (87.46 kbps)

Refer to the ACA Section below for more details on using the ACA utility.
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11 Auxiliary Channel Analyzer (ACA)

The Auxiliary Channel Analyzer (ACA) utilities enable you to view the DDC channel traffic for HDMI®
streams in real time or from stored real time log files. You can view the HDCP authentication
transactions, EDID exchanges, SCDC transactions for FRL link training and CEC messages in real
time with the ACA either through the embedded M42h GUI or the external ATP Manager application
running on a host PC. You can view the transactions between the M42h 96G Video
Analyzer/Generator receiver port and a connected HDMI source device or you can monitor the
auxiliary channel passively between an HDMI source and sink device.

There are three (3) Auxiliary Channel Analyzer utilities:

e Auxiliary Channel Analyzer (“ACA”) — Used for real time viewing auxiliary channel HDMI DDC
channel data through the embedded ATP Manager. You can also open existing ACA trace files
stored on the M42h Instrument.

e ACA Remote Control - Used for viewing auxiliary channel HDMI DDC channel data through the
external ATP Manager. This application operates in sync with the Aux Channel Analyzer on the
embedded display.

e 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 an M42h test instrument to
view these transactions.
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11.1 Aux Channel Analyzer (ACA) — For Real Time Viewing of Auxiliary
Channel Data

This subsection describes the Aux Channel Analyzer utility used for viewing the real time auxiliary
channel data through the embedded ATP Manager.

11.1.1 Aux Channel Analyzer (ACA) — Panel Description

The Aux Channel Analyzer panel is described in the table below. There is a control menu panel on
the right side. The control menu and elements of the ACA panel are described in the following table.

Control Complianca Editors Othax
GEnEraior Recaiver HACA Remois
Control
Caplurs Coairel HEAC

The following is an example of a populated ACA window.
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Bl ACAT
Open Close

Data Viewe:

Export Options Fiter  Find
My, FRL LT 1] Events: 135(291)

0 sCDC HDMI-R10 +02:22:44.487186 R Update 0 (48.71 kbps)

1 SCDC HDMI-R10 +02:22:44.487513 < 01 (48.71 kbps)

2 EDID HDMI-R10 +02:22:44.537648 N Segment 00 (48.71 kbps)

3 EDID HDMI-R10 +02:22:44.537975 Il EDID 00 (48.71 xbps)

4 EDID  HDMI-R10 +02:22:44.538467 l( 128 bytes (48.71 Xbps)

5 EDID HDMI-R1O +02:22:44.662328 lH Segment 00 (48.71 kbps)

6 EDID HDMI-R10 +02:22:44. 662656 IR EDID 80 (48.71 xbps)

7 EDID HDMI-R10 +02:22:44.663247 < 128 bytes (48.71 Xbps)

8 sCne HDMI-R10 +02:22:44.737366 Address OxAB NACKed

9 sCoc HDMI-R10 +02:22:44.737529 Address OxAB NACKed

10 scoc HDMI-R10 +02:22:44.737857 Insufficient Data

11 Cne HDMI-R10 +02:22:44.738021 Insufficient Data

12 5CDC  HDMI-R1O +02:22:44.747032 Address OxAB NACKed

13 SCDC  HOMI-R10 +02:22:44.757190 Address OxAB NACKed

14 SCOC  HDMI-R1O +02:22:44.767512 R Status Flags 0 (48.71 kbpa)
I 15 | SCDC | MDMI-R10 +02:22:44.767839 < 41 (48.71 xbpa)

16 SCDC HDMI-R10 +02:22:44.774557 W Cenfig 1 06 (48.71 kbpa)

17 e HDMI-R10 +02:22:44.775212 N Config O 00 (48.71 kbps)

is scoc MOMI-R10 +02:22:44.775867 R Update 0 (48.71 kbpa)

15 e HONI-R10 +02:22:44,776195 < 01 (48,71 Xxbpa)

20 £coc HDMZ-R10 +02:22:44.751268 R Update 0 (48.71 Xbps)

2 =coc HOMZI-R10 +02:22:44,.791596 < 43 (48,71 Xbpa)

22 SCOC MDMI-R10 +02:22:44.755200 R Update 0 (48,71 Xikpa)

23 SCOC MDMI-R10 +02:22:44,795692 < 63 (48.71 xkpa)

24 SCOC MDMI-R1O +02:22:44,796019 R Status Flags 1 (48,71 kbpsa)

25 SCDC MDMI-R10 +02:22:44.796511 < 65 (48.7%1 Xxbps)

26 SCOC MOMI-R10 +02:22:44,797002 R Status Flags 2 (48.71 kbps)

27 sCoC HONI-R10 +02:22:44,797330 < 87 (48,71 Xxbpa)

28 oC HOMZ-R10 +02:22:44.797822 R Update 0 (48.71 kbps)

29 SCOC MOMZI-R10 +02:22:44.798149 < 63 (48,71 xbps)

30 SCOC MDMI-R1O +02:22:44 798642 W Update 0 63 (48.71 kbps)

kM SCOC WODMI-R1O +02:22:44 801262 R Update 0 (48,71 kbps)

D Type: SCDC
Start Time: +02:22:44.767839
Duration: 492 to 656 us
Maximuam I2C Rate: 485.71 kbps
Read, 1 byte
40h: Status_Tlags 0

‘-1 < >  15: < 41 (48.71 kbpa)

Bit Name
0 Cleck Detacted
1 ChO_ta0_Locked
2 Cchl_inl_Locked
3 Ch2 in2 Locked
4 Lane3 _Locked
s
6 LT _ready
7 D3C_Decodarail
* START *
0000 AS 41- { .
¢ sToF *

Value Description

¥
N(o)
N(O)
N(O)
N(0)
0  Raserved
(1)
w(o)

Real Time — ACA

Information / Function

Aux Channel Analyzer (ACA)
ACA Trace Panel

FRL Link Training Transaction
Example

5
+02:22:44.487186
+02:22:44 487513
mmmmm &

RRRRERRRRERIN

0 402:22:44.801262 || R Update 0 (48.71 Xbps) B

The following information is provided in the ACA data
dialog box for each Event:

Item number — This is a unique sequence number of the
transaction.

Type — There are various types of data that can be
monitored on the HDMI interfaces: EDID, HDCP and
CEC messaging.

M42h Port number, slot number.

Time stamp (optional viewing field) — Shows the
timestamp of each transaction. Can either be absolute
time based (shown) on the M42h system clock or relative
time (Time -deltas) referenced from the initial transaction
in the trace.

Transaction Description — A description of the
transaction.

ACA Control Menu
ACA Event Selection

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:

Home — Navigates you back to the Home menu screen
of the embedded ATP Manager.
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Real Time — ACA

Information / Function

Back — Navigates back to the previous screen in the
Real Time mode.

Nav — Takes you to the Navigation window.

Close — Closes out the ACA application.

Start/Stop — Starts and Stops the collection of DDC
data.

Resume/Pause — Halts the updates of the data to the
ACA panel to view traces and allows you to resume.
Events — Opens up the ACA Event Selection window
(below left) enabling you to specify the port that you wish
to collect trace data from. Also selects which events you
wish to collect. Use the check boxes to select which
event you wish to collect or collect All Events.

Options — Opens up a flyout menu described below-left.
Data — Opens up flyout menu with the following options
(described below).

Clear — Clears the ACA Trace Panel.

Open — Opens an existing trace file stored on the M42h.
Save — Saves a current trace file to the M42h file system.

Type: HOCF
Start Time: +05:15:18.380345
Duration: 1.311 nsec
Maximum I2C Rate: 87.46 kbps
Write, 12 bytes
Register: 60k
Name: Write_Measage

Message: AXE Init (12 bytes)
msg_id: 2
£_tx[63..0): 4D DA ¥3 11 46 OA 6r 77
TxCaps: 02 00 00
VERSION: 2

* START *

0000 74 60 02 4B DA ¥8 11 46 | t X 4
0008 OA 6F 77 02 00 00 | ow

* STOP *

The following information is provided in the ACA Event
Details dialog box. Two examples are shown on the left.
One for HDCP transactions and another for Link Training
transactions:

Type — There are various types of data that can be
monitored on the HDMI interfaces: EDID, HDCP and
CEC messages.

Start Time — This start time of the transaction in
microseconds from a reference time determined when
the capture of real time data began.

Note: The information in the Details panel will vary
depending on the type of log record that is selected.
Duration — The duration in milliseconds of the
transaction.

Direction — The direction of the transaction either a
request or a reply.

Maximum 12C Rate — The rate that the I12C channel
clock is operating.

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. These are as
follows:

Left arrow — The left arrow allows you to see the details
of the next transaction.

Page | 199

July 8,

2025



M42h 96G Video Analyzer/Generator

Rev. 1

Real Time — ACA

Information / Function

Right arrow — The right arrow allows you to see the
details of the previous transaction.

Status field — Shows the sequence number and the
description of the selected transaction.

Options Flyout Menu

Dptions

Table

DP

R Show Port Name
- Show Time-stamp

o) Show Time-deltas

RESET ZERD TIME
SHOW SOURCE LEGEND

The Options flyout menu items are described below.
These options are only available on the Real Time ACA
when the trace logging is stopped.

Scroll Lock — The left arrow allows you to see the details
of the next transaction.

Source Legend — Displays a dialog box listing the
interface cards on the M42h Instrument and their slot and
port numbers, e.g. 32 is Slot 3, Port 2.

Show Port Name — Enables you to display or not display
the Port number.

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
record.

Reset to Zero Time — Resets the initial record in the
active log in the ACA Trace window to zero.

11.2 ACA Remote Control — For Real Time Viewing of HDMI Aux Channel

Data

This subsection describes the ACA Remote Control utility used for viewing the real time HDMI DDC
Channel transactions through the external ATP Manager.

11.2.1 ACA Remote Control — Panel Description

The ACA Remote Control panel application is available only on the external ATP Manager. It
enables you to collect and view the ACA transactions in real time from a remotely connected PC with
the ATP Manager application. The control panel elements are described in the table below.
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j ACA Femote Control = O b
HSCOMNECT Events  Oplions  ScrolHock | Clear  Save « B
@ Total Evente: 63
28 SCDE A1 #00:43:57 571417 < €3 [48.76 kbps) ] Type: Update Flags Reads
29 SCDC 11 400:43:57.571908 || W vpdate 0 63 (48.76 kbps) Count: 347
30 scDC 11 400:43:57.574530 | B vpdats 0 (48.76 kbps) Start Fime: +00:44:04.082319
31 SCDC 11 #00:43:57,.575021 < 00 [48.76 kbpa) S Bl
32 50OV 11 #00:43:57.577475 || Update Reads 8: 00 o B R =
33 5CDC 11 400:43:57.600580 R Updats_0 (48.76 kbps) Max: 12,451 nsec
34 E=ene 11 #00:43:57.601071 < €1 [48.76 kbps) 10h: Update 0
35 SCDC A1 e00:43:57.601563 || B status_Flags 1 (48.7€ kbps) -
16 SCDC 11 400:43:57 601880 < 00 (48_7& kbps) Bit Name Valus Description
7 o 11 +00:43:57.602382 R !-!ltu.l_rllq!_z [4B.T6 ¥bpa) | TTOTT Tommomomoeooessmmssssmssmssmmss moomsm memmmmmmesmees
38 ScoC 11 +00:43:57.602720 || < 00 (48.76 kips) i =L
3% 5COC 11 400:43:87.603201 R Vpdate_0 (408.76 kbps) 2 BR_Test W0}
a0 SEDE 11 #00:43:57.60352% « 61 [48.B1 kbpa) 3 Sou!ci_ﬂlt_upd.ltl- H{D}
41 SCDC i «00:43:57,604020 W Llpd.l.hg_l} 6L (48,76 kbps) 4 FRL_start w0
42 scDo 11 s00:43:57.60467¢ || R update 0  (48.78 kbpe) : ﬁkﬁ::‘ :Egll
43 BETE 11 +00:43:57 608167 « 41 [48.T76& kbpa) 5 = a ]
44 scDou 11 =00:43:57,607625 Update Reads 17: 41
45 SCDC 11 400:43:57.65508% || B vpdate O (48.76 kbps)
a6 SO 11 +#00:43:57.660380 < E1 [48.T76 Xbps)
a7 SCDE 11 =00:43:57,660708 W I.lpd.-l.m_lfl 5L (48,76 kbpa)
40 SCOC A1 s00:43:58.050014 || B update 0 (48.76 kbps)
49 SCDE 11 #00:43:58.058505 < 00 (48.7& kbpa]
50 ECDE 11 «00:43:58, 0860963 Updats Rasds 500: 00
51 SCDC A1 s00:43:55.568506 || B update 0 [48.76 kbps)
52 SCDe 11 +00:43:55.5568523 I « B0 [48.T7& kbps]
53 Schoy 11 =+00:43:55 571545 Update Reads 500: 00
54 SCDC 41 400:44:01.079034 | R vpdate 0 (48.76 kbps)
55 SCDC 11 #00:44:01.0T3341 < 00 {48.76 kbps)
56 SCDOU 11 =00:44:01.08175% Update Reads 500: 00
57 SCoC a1 s00:44:02.581240 | m update 0 (48.76 kbps
58 SCDT 11 #00:44:02.581731 < @0 (48.7& kbps)
59 S 11 +00:44:02. 584185 Update Reads 500: 00
60 SCDC A1 #00:44:04.079370 || R update 0 (48.76 kbps)
&1 SCDT 11 #00:4 LOTsBEL < b (40.78 kbps) ”
04.082315 Update Reads 347: 00 1 < 2%: Tpdate meads 347: 0
ACA Remote Control Information / Function
Auxiliary Channel Analyzer The following information is provided in the ACA

Remote Control Panel data dialog box for each event:
ACA Trace Panel

Iltem number — This is a unique sequence number of

[0 ACA Remane Controd .

DISCONNECT Events Options  Scrol-ock the transactlon

@ o noseasein e ey i B Type — There are various types of data that can be
S h hearieas hr R raaagy monitored on the HDMI interfaces: EDID, HDCP and
32 scocy 31 400:43:57.57M47% Update Reads 8: 00

Bom S susmaem frens s CEC messages.

s ’ Con e mpn M42h Card number, Interface number.

3 b 1 seiassygesn |n panes (bTEN. Time stamp (optional viewing field) — Shows the

o s e e e o timestamp of each transaction. Can either be absolute
N e e R e time based (shown) on the M42h system clock or
priffisefiegioodtuitigpiregll o rvodivatity relative time (Time-deltas) referenced from the initial
o scoc 11 +00:43:57.660708 W Update 0 51 (48.76. . .

i a1 o e transaction in the trace.

B e n oo s |”’$«-“m Transaction Description — A description of the
e T Tk I‘:"‘;,::;j:".iitfi transaction.

55 sCoC 11 +00:44:01.079342 < 00 (48.76 Xbps)

56 scocy 31 «00:44:01.08179% Update Reads 500: 00

7 3CDC 11 +00:44:02.501240 R Update 0 (480.76 X

58 scoc 11 +00:44:02.581731 I< 00 (48.76 Xbps)

$9 scocy 311 «00:44:02 5!4)!? Update Reads 500: 00

61 scoc 075861 SRR .
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ACA Remote Control

Information / Function

Details Panel

Type: SCDC
Start Time: +02:22:44.767839
Duration: 492 to 656 us
Maximum I2C Rate: 48.71 kbps
Read, 1 byte
40h: Status_Flags_0

Value Description

()
x(o)
N(0)
Ch2_Ln2 Locked (o)
4  Lane3 Locked (0}

0
6  rur_ready X (1)
32:_:<C:ldlfli 1 N(0)

* START *
0000 AS 41- 1. A
* sTOP *

The following information is provided in the ACA Event
Details dialog box. Two examples are shown on the
left. One for HDCP transactions and another for Link
Training transactions:

Type — There are various types of data that can be
monitored on the HDMI interfaces: EDID, HDCP,
SCDC and CEC messages. Only SCDC applies at this
time.

Start Time — This the start time of the transaction in
microseconds from a reference time determined when
the capture of real time data began.

Note: The information in the Details panel will vary
depending on the type of log record that is selected.
Duration — The duration in milliseconds of the
transaction.

Maximum I2C Rate — The rate that the I12C channel
clock is operating.

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. These are
as follows:

Left arrow — The left arrow allows you to see the
details of the next transaction.

Right arrow — The right arrow allows you to see the
details of the previous transaction.

Status field — Shows the sequence number and the
description of the selected transaction.

E
wonsr s oo wsumen [
wvissrions [ ¥ vpenne s 63 tenr0. |
i

Clear  Save »
Save to Instrument
sta
7ime zatve| SaVE 10 PC
bg

R I
i osme u sednsLEsn e

ACA Event Selection

There is a menu associated with the ACA Remote
Control Info panel. It is located on the right side of the
panel. There are four examples shown to the left
reflecting the differ states:

“Viewing Glass” — This is on the upper left of the
ACA window. It is not part of the control menu. When
activated it displays a pop-up window that enables you
to display the text in Small, Medium, or Large text.
Connect/Disconnect — Connects or disconnects the
ACA Remote Control application from an M42h
System.

Start/Stop — Starts and Stops the collection of auxiliary
channel data.

Resume/Pause — Pauses and/or Resumes the
collection of auxiliary channel data to the ACA panel.
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ACA Remote Control Information / Function

Clear — Clears the ACA Trace Panel. The trace
collection must be paused or stopped to clear the
traces.

Events — Opens up the ACA Event Selection window
(below left) enabling you to specify the and port that
you wish to collect trace data from. Also selects which
events you wish to collect (left). Use the check boxes to
select which event you wish to collect or collect All
Events.

Options — Opens up a flyout menu described below.
Save to Instrument — Saves the file to the M42h
system that the host PC is connected to.

Save to PC — Saves a current trace file to the Host PC.
Hide — Makes the ACA Remote Viewer window
disappear.

Options Flyout Menu The Options flyout menu items are described below.
These options are only available on the real time ACA
when the trace logging is stopped.

Scroll Lock — The left arrow allows you to see the
details of the next transaction.

Source Legend — Displays a dialog box listing the

&  Show Time-stamp interface cards on the M42h Instrument and their slot
and port numbers, e.g. 32 is Slot 3, Port 2.

Show Port Name — Enables you to display or not
display the Port number.

Options

Table oP

Em| Show Port Name

o Show Time-deltas

RESET ZERO TIME Show Time-stamp — Enables you to show or not show
SHOW SOURCE LEGEND 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

record.

Reset to Zero Time — Resets the initial record in the
active log in the ACA Trace window to zero.

11.3 Monitoring the HDMI Auxiliary Channel with the ACA Utilities

This subsection describes the procedures for monitoring the auxiliary channel data through the ATP
Manager using the Aux Channel Analyzer real time utilities. You can monitor the HDMI DDC
transactions in real time either while the M42h 96G Video Analyzer/Generator is emulating a sink
device or you can monitor the transactions passively. Most of the screen examples are from the Aux.
Channel Analyzer utility which is the embedded M42h GUI utility.

11.3.1 Making the physical connections.
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Use the following procedures to make the physical connection from the UHD source to the M42h
96G Video Analyzer/Generator’'s Rx port.

1. Connect the output of the UHD HDMI source to the input (Rx) port on the M42h 96G Video
Analyzer/Generator as shown in the diagram below:

External Display |§
for ATP Manager ||

quantumdata M42h
Y e e s “PRTELEDYNELECROY

9 "

=

Keyboard and Mouse for
Controlling embedded ATP
Manager

Connection for HDMI sink emulation and source testing — M42h
11.3.2 Monitoring the HDMI DDC Transactions in Real Time with the ACA Utilities

Use the following procedures to monitor the HDMI DDC transactions with an HDMI device in real
time. The procedures assume that the HDMI device under test is powered up and connected to one
of the M42h 96G Video Analyzer/Generator 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 embedded M42h
GUI and the ACA Remote Control on the external ATP Manager-- is similar. The screen examples
used in this subsection are from the ACA Remote Control utility on the external ATP Manager
exceptions related to the operation of the ACA on the embedded ATP Manager are noted.

Important Note: You can filter and search through the ACA traces. Procedures for searching and
sorting are provided in a separate subsection further below.

To monitor the HDMI DDC transactions:

1. For the embedded ACA utility, select the Aux Channel Analyzer on the page 1 (Card Control) of
the Apps panel:
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Control Compliance
A = =
Generator 48G Protocol eARC Slave
Analyzer HDMI RX
RX

The Aux Channel Analyzer panel appears as shown below:

Clear Events Options

i Aux. Channel Analyzer [-] Events: 0

Scroll-lock File =
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For the remote host PC ACA utility, touch select the ACA Remote Control on the page 1 (Card

Control) of the Apps panel:

quantumdata

Control

Generator

r A
(s
(= <

Capture Control

Compliance

Receiver

HEAC

Editors

Other

ACA Remote
Control

The ACA Remote Control panel appears as shown below:

I AcA Remate Conteal

HSCONNECT Events  Options  ScrolHock
@ Total Events: 63
28 SCDE 11 +00:43:57,.5T1417 < €3 [48.76 kbpa)
29 scoe 11 +00:43:57.571908 || v update 0 63 (48,76 kbps)
3 SCDC 11 +00:43:57.5T4530 R Update 0 (48.7& Xbps)
k5 SCDC 11 +00:43:57,.5T75021 < 00 {48.T76 kbpa)
32 ScOCU 11 400:43:57.577478 || vpdate Reads 8: 00
a3 SCDC 11 +00:43:57.600580 R Update 0 (48.7& Kbps)
34 SCDC 11 +00:43:57.601071 < €1 {(48.T76 kbpa)
35 SCOC 11 400:43:57,601563 || R status_Flage 1 (48,76 Xbps)
1 SCDC 11 +00:43:57.6018590 < 00 [48.7& kbps]
n SCDC 11 +00:43:57.602382 R Stlf.l.l.l_rlllj!_? [4E.TE kbpal
38 scoc a1 +00:43:57.602720 || < 00 (48.76 kbps)
a9 SCDC 11 +00:43:57.603201 R Update_0 ([48.76 kbps)
40 B 11 +0D:43:57.603525 <« E1 [4B.El kbpa)
41 SCDC 11 +0D:43:57,604020 W Updats_ D 61 (48.76 kbpa)
42 SCDT 11 +00:43:57. 604678 R Upd..l.tl_D [40.76 kbps)
43 ol 11 +0D:43:57.605167 < 41 [4B.T7& kbpa)
44 scoou 11 +00:43:57.607635 Updats Raads 17: 41
45 scDC 11 400:43:57 655085 || B Update_t  (48.76 kbps)
46 BETE 11 +00:43:57. 660380 « 51 [4B.T& kbpa)
47 SCHE 11 «00:43:57, 660708 W Llpd..lu_l} 51 (48,76 kbps)
48 SCDC 11 +00:43:58.050024 || B Update_0  [(48.76 kbps)
49 BODE 11 +00:43:58._058508 « 00 [4B_T& kbps]
B0 ESCDEF 11 +00:43:58 060963 Updaks Raads 500: 00
51 scoc 41 400:43:59 568596 || R update 0 (46.76 kbpe)
g2 ECDT 11 +00:43:55.568922 I < 00 {(48.7& kbps]
53 ECDEF 11 +00:43:55 5T154%5 Updats Raads 500: 00
54 scoc 11 400:44:01.075004 || R update 0 (46.76 kbpe)
ES ECDT 11 +00:44:01.075341 < 00 {(48.7& kbps]
E6 SCDEW 11 +00:44:01.08179% Updats Raada S00: 00
57  scoe 41 +00:44:02.581240 | m update_ 0 (46.76 kbps)
2] ECDT 11 +00:44:02 581731 < 00 {(48.7& kbps]
59 SoDEU 11 +00:44:02 58418% Updats Raada S00: 00
60 scoc 11 +00:44:04.073370 | n vpdate 0 (48.76 kbps)
€1 ECDT 11 +00:44 aTHNEL < G0 (40.76 kbps)

E Updats Raads 347:

Clear

B|

Save =

Type: Update Flags Reads
Count: 347
Start Tima:@ +00:44:04. 082315
Time batwesn Reads
Avg: Z.180 msec
Min: 1,965 maec
Max: 12 451 mssc

10h: Updats_D

Hane
] Status_Update
CED_Update
2 PR _Test
3 Soures_Test_Update
4 FRL_stazt
£ FLT Update
€ RSED_Update
T

62

Opdate Eeads 347: O

Value Description
N2}
W0}
H{d)
H{0)
W {9}
w0}
w0}
a Reserved

=
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For the ACA Remote Control panel you will have to connect to an M42h Instrument that you have
provisioned in the external ATP Manager application. The ACA Remote Control dialog box will
appear showing all the M42h systems you have provisioned in the M42h GUI Manger. Typically you
will only have one M42h system provisioned in the application, so you will simply select your lone
M42h system and click the OK button on the dialog box.

From the Events “*“"  button on the ACA panel, select the HDMI’s port that you are monitoring

using the pull-down menu “ Refer to the screen example below.

AllEvents Mo Events Unselect All Events on Port

486G Protocol Analyzer HDMI RX IN/RX
~[] All Events

~@ DDC

] CEC

v[ eRARC
1 Read/Write (not HE)

Comma

5 Volt cChange

Hot-Flug

Heartbeat
Cap Data Structure Read

O0000r

(cose | 3§

The ACA Event Selection dialog box is shown below.

2. Specify which events you wish to monitor. You can select All Events or any set of individual
events.
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ACA Event Selection
AllEvents Mo Events Unzelect All Events on Port
486G Protocol Analyzer HDMI RX IN/RX
~[] All Events
~[ DDC
[J HDCP
O EDID <:|
O scDc
[ Other
O IDCC
O CEC
«[] eARC
[ Read/Write (not HE)
[ Comma
J 5 Volt Change
[J Hot-Plug
[J Heartbeat
[J Cap Data Structure Read
[ctose | )

Take the necessary action—such as a hot plug—to initiate EDID, HDCP or CEC transactions. You
will see the Aux Chan transactions in the ACA panel as shown below.

Touch select the Start button on the ACA Menu panel on the right to initiate the viewing of the
HDMI (or MHL) DDC transactions. An example showing monitored data is shown below. You can
stop or pause the collection at any time using the buttons on the ACA menu panel on the right.
These are indicated in the screen example below.

B A Dot Wirwee - o =
Open  Cloge  Expon Opticns Filter  Find £
[My_FRL_LT_1] Events: 148 (291)
] SCBE  HDMT-BAO +02:22: 44 _4BTLBE B Updats 0 (48.71 kbps) - Type: Sche
1 Sche  HDWT-R10 +02:22 44 487513 < 01 [48.71 kibpa) 3 Start Time: +02:22:44.774557
2 EDID  EDMI-B10  402:22:44.537648 || W Segment 00 (48,71 kbps) —— ‘:‘;:‘:::: ::’:T:“!:;: b
] EDID  HDMI-F10 40@:22:44. 537978 B EDID 00 (48,71 kbps) T
L] EDID  EHDMI-R10 402:33 44, 530447 < 138 bytes (48.71 kbps) 3k Ic'on.:j.g_l
5 EDID MDMI-R10 +02:22:44. 662328 W Segment 00 (48.71 kbps}
& EDIH  HDME-BAO +02:22: 44 GE2656 B EDID B0 (48,71 kbps) Bit Mama valus DESCriptios
7 EDID  EDMI-BL0  +02:22:44.663L4T < 128 bytas [48.71 kbps) e = e ——————
] SCDC  HDMI-FLO +02:22 144 737366 Rddress OuAS MACKed 3-0 FRL Rate & FRL, 12 cps/lane, 4 Lana
8 SCDC  EDMI-RLD  402:22:44.737825 || Address 0xAB MACKed 34 Ws Tevals a
1 S5CDC  HDMI=R10 4022344737857 Insufficient Data e
11 5CDC  MDMI=-R10 402:22: 44738022 Insufficient Data S Wan Al ox [ .1 .
12 SCDC  HDMI-PAO +02:22:44.747032 [ Addreas 0xAB HACKed . peap
13 SCDE  HDMI-BLO0 +02:22:44.757150 || Address 0wAB HACKed
14 BCDC  HDMI-RL0  +02:22:44.767512 B Status_Flags 0 (48,71 kbps)
1% 5COC  HDMI-FL0 +02:22:44. 767029 < 41 [48.71 kbps)
5CDC W Config 1 04 (48,71 kbps)
i? sCDC HDMI=R10 #02:-33:44_ 775212 w r.:n!ig_a On (48, 71 Ebps)
18 SCHC  MDNMT-RAO #02:23: 44 TT5HET R Update 0 (4871 kbps)
15 SChE  HDMI-BLO0 +02:23: 44 TTELSS < 01 [48.71 kbpa)
20 SCOCU  HDMI-RL0  402:22:44. 779758 Update Reads 4: 01
21 BCDC  HDMI-RL0 40222 :44. 751268 R Updats_0 (48.71 kbps)
22 SCDC  HDMI-F10 4003244, THLE06 < 43 (48,71 kbps)
@3 SCDC HDMI-RAG 40202344, 75200 B Update O (48,71 kbps)
24 SCOC  MOMT-RAD +02:22: 44, 795692 < 63 (48,71 kbpa)
25 SCBE  HDMT-BAD +02:23: 44. 796018 B Stabus Flags 1 (42,71 kbps)
26 SCDE  EDMI-RL0  +02:22:44_ 796511 < §5 [48.71 kbps]
27 BCDC  HDMI-RL0  +02:22:44.797002 B Status_Flags_2 (48.71 kbps)
1] 5CDC  HDMI-R10 402:22:44.787330 < B7 [48.71 kbps)
v SCDC HDMI-RLD 402:33:44.7978022 B Updats 0 (48.71 kbps)
1] 5CDC  MDMI-R10 402:22: 44, 798249 < §3 [48,71 kbps) - g
31 SCDC  HDMI-BA0 +02:22:44.750642 || % vpdate 0 63 (42,71 Xbpa) _l < % 6 W fig & (48,71 Kbps)
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Important Note: You can filter and search through the ACA traces. Procedures for searching
and sorting are provided in a separate subsection further below.

3. 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.

Please note to use the ACA Data Viewer utility (next subsection) on your PC to view the traces or
the ACA viewer on the M42h embedded 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 Manager, you will have to transfer the saved
file to your PC using the external ATP Manager.

11.4 ACA Data Viewer — Viewing Stored Aux Channel Data

This subsection describes the ACA Data Viewer utility used for viewing HDMI (or MHL) DDC
transactions that have been stored on the PC hosting the external ATP Manager. You can use the
ACA utility on the embedded display to view ACA trace files stored on the M42h instrument 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 like the embedded version.

11.4.1 ACA Data Viewer — Panel Description

The ACA Remote Control panel application is available on the external ATP Manager. It enables
you to collect and view the ACA transactions in real time from a remotely connected PC with the
ATP Manager application. The control panel elements are described in the table below.
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@ Apps

X
= 8

quantumdata

Control

ACA Data
Viewer

Command Console

)

Install Software
Update

=)
a0

License
Information

)

Generate
License UID
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Compliance

A
]
LFJ

HDMI Capture Viewer

o
05

Instrument Network
Settings

i)

Install CT Script
Update

O

Apply ATP
License

i)

Switch Workspace

Editors

r A
L]
Ll_‘J

DP Capture Viewer

o
90

Set Instrument
Date/Time

)

Install System
Component

)

Apply Demo
License

o
0

Select
Theme

Other

A
]
LFJ

Panel Replay
Capture Viewer

o
95

Instrument
Information

i)

Apply System
Patch

O

Apply Term
License

o
90

Configure
Autoboot
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T ACA Data Viewes - o *

Open Close  Export Options Fiter  Find o
My, FRLLT 1] Events: 135 (291)

[} EDMI-R10  +02:22:44.487186 [ R Update 0 (48.71 Xbpa) 3 Type: SCDC
1 EDMI-RI0  +02:22:44.487513 f] < 01 (48.71 xbps) B Staxt Time: +02:22:44.767839
2 HDMI-R10  +02:22:44.537648 || W Segment 00 (48.71 kbps) Lo DEERELOR T AIY <t0. 450,48
3 HDMI-R10 +02:22:44.537975 R EDID 00 {48.71 Xxbps) P AR S L O
4 HDMI-R10  +02:22:44.538467 | < 128 bytes (48.71 Xbpa) :::":.::' -
5 HDMI-R10  +02:22:44.662328 || W Segment 00 (48.71 kbps) _Tlags_
6 HDMI-R10  +02:22:44.662656 || R EDID 30 (48.71 xbps) Blt MName Valua:Dasaription
7 HDMI-R10  +02:22:44.663147 | < 128 Dytes (48.71 Xbps) ——— o
8 HDMI-R10 +02: 737366 Address OxA8 NACKed 0 Cleck Detacted (L
9 HOMI-R10  +02: 737529 || Address 0xA8 NACKed ; ::-::-m: ::g;
HDMI-R10  +02: 737857 || Insufficient Data S G Xad vodiad Xt0)
HDMI-R10  +02:22:44,738021 || Insufficient Data 4  lana3 Locked N(0)
HDMI-RI0  +02: 747032 | Address 0xA8 MACKed s 0  Reserved
HOMI-R10 +02: 757190 Address OxAB NACKed € i _ready (L)
HDMI-R1O  +02: 767512 | status (48.71 kbps) 7 __DSC Decoderail _%(©)
< 41 (48.71 Xbp i .
+02: 774557 Config 1 06 (48.71 bps) ooo‘o“u‘:s s VU

HOMI-R10 +02:22:44.775212
HONI-R10 +02:22:44.775867
HONI-R10 +02:22:44,776195
HDNE-R10 +02:22:44.751268
HDMZ-R10 +02:22:44.791596
HDNMZ-R10 +02:22:44.795200
NONMZ-R10 +02:22:44,795692
HOMZ-R10 +02:22:44,796019
MONI-R10 +02:22:44.796511
NOMI-R1O +02:22:44,797002 Status Flags 2 (48.71 kbps)
HONI-R10 +02:22:44.797330 87 (48,71 Xxbpa)

WOMI-R10 +02:22:44.797822 R Update 0 (48.71 kbps)
HOMI-R10 +02:22:44.798149 < 63 (48,71 xbps)

NDNMI-R10 402:22:44 . 798642 W Update 0 63 (48.71 kbps)
KOMI-R10 +02:22:44 801262 R Update 0 (48.71 kbps) 3

Config 0 00 (48.71 kbps) . syop ¢
Update 0 (48.71 Xbpa)

01 (42.71 Xbps)

Update 0 (48.71 kbps)

43 (48,71 kbpa)

Update O (48,71 Xbps)

63 (48.71 xipa)
Status_Flags 1 (48.71 kbps)
65 (48,71 Xxbps)

SERRRERRRR SRR (Bt AR AAAE
;

< $ 15: < 41 (48.71 kbpo)
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ACA Data Viewer Information / Function

ACA Data Viewer - Trace Panel The following information is provided in the ACA Remote
Control Panel data dialog box for each event:

oo el b B Moo Mo Item number — This is a unique sequence number of the
e e | transaction.

2 EDID HDMI-R10 +02:22:44.537648 [‘ .

3 Do omaemo 0222405998 | Type — The type of; either EDID, HDCP or CEC.

4 EDID HDMI-R10 +02:22:44.538467 II

s omm o omaemo  szzzdsans | M42h Card Type, Interface number.

6 EDID HOMI-R10 +02:22:44.662656 I

S e, e ) Time stamp (optional viewing field) — Shows the time
R R e sk stamp of each transaction. Can either be absolute time

11 £coc HDMI-R10
12 SCDC  HDMI-R10
13 SCOC  HDMI-R10
14 SCOC  HDMI~R10
15 SCOC | HDMI-R10

+02:22:44.738021
2

based (shown) on the M42h system clock or relative time
(Time-deltas) referenced from the initial transaction in the

16 =Coc HDMI-R10 trace.
17 =Coc HOMI~R10 . . . - .
18 scoc wmsa-mo Transaction Description — A description of the
19 SCDC  MOMI-R1O0 .
20 soc a0 transaction.
2 CDC HOMZI~-R10
2 sCocC KONMZ~R10
23 5C0C NOMZ-R10
24 =CoC HONMZ-R10
5 sC0C NOMI-R10
6 sCoC KOMZ~-R10
T 5C0C NOMZ-R10
8 CoC NOMI-R10
] SCOC KOMZ-R10
30 sCOC WOMZ~R10
3 5CoC HOMZ-R10
Details Panel The data that is displayed in the Details panel will vary
e depending on the type of record. following information is
S provided in the ACA Event Details dialog box:
g T Start Time — This the start time of the transaction in
BE Name value Deseription microseconds from a reference time determined when the
1 oo a6 xerred %) capture of real time data began.
2  chl_tnl_Locked N(0) . .
3 laeyuasd (o) Type — The type of transaction; either EDID, or CEC.
s 0 Reserved
7 bec-pecadaraiy 50 Note: The information in the Details panel will vary
* stans « depending on the type of log record that is selected.

0000 A9 41- I A
* sTOP *

Duration — The duration in milliseconds of the
transaction.

Direction — The direction of the transaction either a
request or a reply.

Maximum I2C Rate — The rate that the I12C channel clock
is operating.

€ ¥ TGN Details (text) — The contents of the transaction in human
readable text.

Details (hex) — The contents of the transaction in hex
data.

L > is:<u e opn | There are some control arrows and a status panel on the
bottom of the ACA Event Details panel. These are as
follows:

Left arrow — The left arrow allows you to see the details
of the next transaction.
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ACA Data Viewer

Information / Function

Right arrow — The right arrow allows you to see the
details of the previous transaction.

Status field — Shows the sequence number and the
description of the selected transaction.

I Open Close  Export Options Filter  Find

There is a menu associated with the ACA Remote Control
Info panel. It is located on the right side of the panel:

“Viewing Glass” # — This is on the upper right of the
ACA window. It is not part of the control menu. When
activated it displays a pop-up window that enables you to
display the text in Small, Medium, or Large text.
Options — Opens up a flyout menu. Described below.
Data — Opens up a flyout check box enabling you to sort
the log records by time.

Clear — Clears the ACA Trace panel.

Open — Enables you to open an ACA trace file stored on
your PC.

Export — Enables you to export the entire trace file or a
range of records in the trace file, to a text file. See dialog
box below left.

Options Flyout Menu

Options

Table DP

@&  Show Port Name
@ Show Time-stamp

onl Show Time-deltas

RESET ZERO TIME
SHOW SOURCE LEGEND

Source Legend

10: HDMI-R10 (48G Protocol Analyzer HDMI RX IN/RX)
11: HDMI-T11 (48G Generator HDMI OUT/TX)

[ouose ]

The Options flyout menu items are described below.
Source Legend — Window that lists the ports and their
definition on each available in the M42h system.

Show Port Name — Check box enabling you to display or
not display the Port number.

Time-stamp — Check box enabling you to show or not
show the time stamps for each transaction.

Time-deltas — Check box enabling you to show the time
stamps relative to the previous transaction.

Set Zero Time — Enables you to set a log record to zero.
Subsequent log records are relative to this new zero
record.

Reset Zero Time — Resets the initial record in the active
log in the ACA Trace window to zero.

Export as Text

The Export as Text dialog box elements are described
below.

All — Enables you to specify that you wish to export the
entire ACA trace file to a text file stored on your PC.
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ACA Data Viewer

Information / Function

Export as

Events
All Range

S!a'v;
End
Show Time Delta o
Show Details @l
Show Raw Data @

File Format

Text EEAREIN

- —

Range — Enables you to display or not display the Port
number.

Start — Field available only when Range 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 button is active to
specify the last record of the range of records to include in
the export operation.

OK — Button to initiate the export.

Cancel — Cancel the export operation.
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11.5 Viewing Stored HDMI DDC-SCDC traces on a PC with the ACA Data
Viewer utility
This subsection describes how you can view ACA traces using the ACA viewer off-line on your PC

with the ACA Data Viewer utility. To view the ACA files on your PC with the ATP 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 Quantum Data for support. You can view the ACA traces without an M42h test
instrument. You simply download the ATP Manager from the Quantum Data website on the
downloads page.

Transferring ACA Trace Files from the M42h to a Host PC with the ATP Manager:

1. Make sure the ATP Manager is installed on your PC. Use the procedures at Downloading and
installing the ATP Manager.

2. Access a stored ACA data from the Navigator panel and highlight a directory as shown below.

& Mavigator = 0
Captures Refresh MName Date / Time
Browse v [= ACA Data
. - User
Compliance &
'mp Delete w = ACA Filter
_ (£ User
ACA nformation
Rename
EDID/DPCD
Transfer
Ope
Images -Pen
Export
Instruments
Impaort 780
ACA Trace

Other
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3. Access the Data Transfer utility.

This enables you to select what you want to transfer data from.

Data Tranafer: HOMI Capture

Loeal Files
w G e -
e 11 28 202012 _X3 42
_10i_DrSC
DG _100i8_Fx_1
949 430 _10b_3

2
F AAAD BK Capturel2 09 2019 09 02 _02

F AAA Ten

= AA_DAT :> Copy ¥
F AA_HDMI_A0 66 TMES Video_Timing_HDCOP22 Move
= AA_HDWE_21_BE_FRL

= OAA HDM 2 R

b DSC-ERI0-420-106it- 10GxA < Copy
¥ DISC-BWA0-422-10Gx W Move

& DSC-Bk30-RGE- 106it- 106x4

& FRL_DSC_BG_2

F NEE Capiure

B My TMDS Capture

B My _TMDS_Capeure_2

NS0 430 100 100G 4Lane Capbane

F My2E30_420_100_3G_3in_2ChLPCM_DSC

Rename Delete

Instrument Files
w [ Uy
= 1I1_28 M0 12_21_32

Rename Delete

[cose | g

4. Highlight a directory on the Local Files side (host PC) and then initiate a Copy or Move.

The file appears on the PC host Local Files (below).

Data Transfer: HDMI Capture

Local Files

w G User -

= 11_28_2020_12_23 42

F BE_10G_ 100 D

= BK_10G_10bit_Ex_

= BE_199_420_10b_

* BE_RC2

F AAAA_BK Capturel2_09_3019 0902 02

= AR Test

* AA_DAT

= AA_HDMI_20_6G_TMDS Video_Timing_HDCP22

= AA_HDMI_21_8K FRL

F AR HDMI_21_RC

F DSC-B0-420- 1004t - 10Gad

* DEC-BR30-422-10Gx4 WM

# DSC-Bi30-RGE-10bit- 10604

# FRL_DSC_BG_2

F MydK_Capture

= My4E_TMD5_Capture

¥ My4K_TMDS5_Capture 2

E MyBK30_420_100_106_4Lane_Capture

B My8K20_420_106_36_3Ln_2CHLPOM _DSC

Copy ¥
Mave ¥

Rename Delete

Instrument Files
w I User

= 1128 2020_12_21_32

Rename Delete

Losc]

The data appears in the Navigator panel under the ACA data.
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Viewing ACA trace files with the ACA Data Viewer:

1. Open the ACA panel to view the transferred file. You can access the ACA panel from the Other
Apps panel (Page 4).

™ Ases |

Control Complianca Editors Othar
ACA Duts HDM Capbure Viewsr OF Capbure Viewsr
Viewar
Commard Condola Irratrument Metwork St Inwlrumant
Settings DateTime
Inwtrimant Instail $oftwars Install CT Seript
Infesmaticn Updats Updats
Apply ATF Apply Demo Gerverate
License Licere Licerme UID
Sraiteh Workspace .

The Aux Channel Analyzer panel appears.
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2. Select the Open button to open the ACA file as shown below:

[ 4CA Duta Viewss

Open Clse
o H Eventa 0

Opaen ACA Data
ACA Data

Seloct an ACA Dato set.

EMEA_ACA S
L Enable HDCP Rax Start MDCP Tx
HOCP Single V@
HOCP 22 Sek CT 2C 01
HOMI_HDCPY4 Trace EDID
HOMI HDCP 22 Trnce
MyACA

o |

el

E

Rev. 1

3. Click the OK activation button on the Open ACA Data dialog box. The ACA trace file will appear

in the window.

B ACA Data Viewsr

- o x
Open Close  Export Oplions Fiter Find »
My FRL LT 1) Events: 135 (291)
0 SCOC  EDMI-R10  +02:22:44.487186 || R update 0 (48.71 xbps) D Type: SCDC
1 SCDC  HDMI-R10 +02:22:44.487513 < 01 (42.71 Xxbps) a Start Time: +02:22:44.767833
2 EDID EDMI-R10  402:22:44.537648 || W Segment 00 (48.71 kbps) :‘;:‘::: ::{,:‘.::: us
3 EDID HDMI-R10  +02:22:44.537975 [J| R EDID 00 (48.71 Xbps) ’iua“p.l_;'i:y'é.' - =
4 EDID HDMI-R10  +02:22:44.538467 < 128 bytes (48.71 kbps) O Statxe S Tag 0
5 EDID HDMI-R10  +02:22:44.662328 [l W Segment 00 (48.71 Xkbps) - -
6 EDID HDMI-R10  +02:22:44.662656 || R EDID 80 (48.71 Xbps) Bit Name Value Description
7 EDID HDMI-R10  +02:22:44.663147 < 128 bytes (48.71 Xbps) ————— et
8 SCOC  EDMI-R10 +02:22:44.737366 Address OXAB NACKed 0 Clock Detected (1)
9 SeDC  HDMI-R10  +02:22:44.737529 || Address OxAS NACKed 1 | Cho_%e0_Tocked n(0)
10 scoc HDMI-R10 +02:22:44.737857 Insufficient Data : m':;—:::: ::g:
1 SCDC  HDMI-R10 +02:22:44.738021 Insufficient Data P hn;]_!;clod n(0)
12 SCDC  EDMI-R10  402:22:44.747032 || Address OxAB MACKed 5 0 Reserved
13 £CDC  HDMI-R10 +02:22:44.757190 Address OxAB NACKed 6 FuT_ceady (1)
seoe +02:22:44.767512 [| R Status Plags 0 (48.71 kbpa) 7 ___DSC_Decoderail LACH
scoe .774557 [ W Cenfig 1 06 (48.71 Xbps) ;o::“:).u- |
scoc .775212 ¥ Config 0 00 (48.71 Xbps) . S0P *
scoc .775867 R Update 0 (48.7% Xbpa)
scoc 776195 ] < 01 (48.71 xpa)
scoc ,791268 || » Update 0  (48.71 Xbps)
scoc 791596 [ < 43 (43,71 xxpa)
scoc .795200 || R update 0 (48.7% Xbps)
scoc 795692 < 63 (48.71 Xbpa)
scoc 796019 || » status_rlags 1 (48.71 kbpa)
scoc 796511 < 65 (48.71 Xbpa)
c0C . 797002 R Status _TFlags 2 (48,71 kbps)
scoc 197330 | < 87 (48.71 xppe)
scoc 797822 R Update 0 (48.73 Xbps)
scoc 798349 | < 63 (48.71 xrpe)
scoc 798641 | w update 0 63 (48.71 Xbps)
scoc ,801262 R Update 0 (48.73 Xbps) -] < S TR TS T
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11.6 Using the ACA Find Feature

The ACA Find dialog box is accessible through the Data pop-out menu shown in the screen
example below. The ACA Find function enables you to quickly locate different types of events. The
ACA Find feature is not available with the ACA Remote Control utility. It is only available with the
ACA feature in the embedded GUI and the ACA Data Viewer. If you wish to use the Find feature on
ACA traces that you have captured using the ACA Remote Control utility save the traces as a file
and reload them through the ACA Data Viewer utility.

You access the Find function through the Data flyout menu on the control panel of the embedded
ACA utility and directly from the Find button on the control panel of the ACA Data Viewer.

The Find dialog box is shown below.

ACA Find

Open Save Clear Add Remove
o Where Src=HDMI-R10 AND Type=(SCDC) AND Label CONTAINS "Rdd...

Source Type Label Detail

Text contains: @&

I NOT

bhddress

Regular Expression Syntax o

Mo Matches Found

PREVIOUS MEXT

(cuose |

The Find function enables you to select data types in the Type field and then search based on text
string occurrences in the log record labels or the message details.

Note: For the ACA utility on the embedded ATP Manager, you have to Stop the collection of real
time trace activity using the Start/Stop button on the right side control panel.

The following table describes the Find function buttons, fields and functions.
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ACA Find Window

Buttons (Top)

Function

Description

Open Opens a stored user You can store commonly used search
Open created Find configurations using the Save function
configuration. and recall them for quick access using
Save Saves a user created Find e et Dua
Save configuration.
Clear Clear the existing Find You can build up complex Find
Clear criteria. configurations by concatenating
" multipl rch criteria. When
Add Sets the currently defined utip'e search criteria cin U £
: o i : multiple configurations, they behave as
Add Find criteria defined in . ) .
. a logical OR function whereby if either

either the Source, Type, o .

. of the criteria is True, the search will

Label or Details sub- .
find an entry.

panels and adds another o

e T TEw B etierE You enter criteria through t-he

— embedded touch screen with a pop-up
Remove Removes a highlighted keypad in the ACA real time utility or
Remove Find criterion of an simply by typing on the external ATP
existing Find Manager interface.

BEIIEUREITEN. 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.
Details Enables or disables the Details panel.
Detail

Buttons (bottom)

Function

Previous Enables you to move back to the previous record that meets your
m search criteria.

Next Enables you to advance to the next record that meets your search
criteria.

Close Closes the ACA Find window.

CLOSE

Fields Function Description
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ACA Find Window

Buttons (Top)

Function

Description

and text fields for
specifying criteria for text
that appears in the Label
field of the message.
When you enter criteria in
the Label field, it will
automatically be added to

Source Check box to select the When you select multiple Source ports
port that you want to they behave as a logical OR function.
search. Please note that | When you initiate a search, by clicking
you can collect data in the | on the Next or Previous button, the
ACA Trace window from | Find function will locate a record
multiple ports. matching the criteria. If only the Source

(port) is specified, the next or previous
record from or to that source will be
highlighted.

Type Check boxes enabling you | When you select multiple data types
to specify which data they behave as a logical OR function.
types you wish to search If only the Type field is specified, the
through for the string. next or previous of that data type will

be highlighted.

Label Combination check boxes Text Contains — A check box to
and text fields for activate the Label criteria.
specifying criteria for text Not — A check box which when
that appears in the Label checked will search for records that
field of the message. do not meet the criteria in the field
When you enter criteria in beneath it.
the Label field, it will Text Field — A text field to enter a
automatically be added to string that will be matched (or Not
the set of criteria in the matched).
piel e 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
search text. You can find detailed
examples on the web including
Wikipedia. If Regular Expression
check box is checked, you can enter
in any regular expression into the
text field for a string match.

Details Combination check boxes Text Contains — A check box to

activate the Label criteria.

Not— A check box which when
checked will search for records that
do not meet the criteria in the field
beneath it.
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ACA Find Window

Buttons (Top)

Function

Description

the set of criteria in the
panel above it.

Text Field — A text field to enter a
string that will be matched (or Not
matched).

Regular Expression Syntax — A
check box to specify whether the
text the Text Field will be treated as
plain text or a regular expression.
Regular expression syntax is a
commonly used set of operators for
search text. You can find detailed
examples on the web including
Wikipedia. If Regular Expression
check box is checked, you can enter
in any regular expression into the
text field for a string match.

Close

Closes the Find window.

Searching Through the ACA Trace Files with the Find Function:

Here are some screen examples of the Find function. Note that the screen examples use the ACA
Data Viewer utility but the embedded ACA Data Viewer works the same way. The only difference is
the ACA embedded utility uses a pop-up keypad.

1. Tofind all data types from a specific port, check the respective source in the ACA Find dialog

box.
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EE aca b

Open Close port
@ [01_18_2021_1

SCDC  HDMI-T11

1
2 SCDCU  HDMI-T11
3 SCDC  HDMI-T11
4 SCDC  HDMI-T11
5 SCDC  HDMI-T11
6 SCDC  HDMI-T11
7 SCDCU  HDMI-T11
8 SCDC  HDMI-T11
9 SCDC  HDMI-T11
10 SCDC  HDMI-T11
11 SCDC  HDMI-T11
12 SCDCU  HDMI-T11
13 SCDC  HDMI-T11
14 SCDC  HDMI-T11
15 SCDC  HDMI-T11
16 SCDCU  HDMI-T11
17 SCDC  HDMI-T11
18 EDID HDMI-T11
19 SCDC  HDMI-T11
20 EDID HDMI-T11
21 EDID HDMI-T11
22 EDID HDMI-T11
Page | 223

Options Filter

1] Events: 154
| < 00 (48.81 kbps)

I T S T

Update Reads 407:

I R Update 0 (48.¢

Find

81 kbps)
Read, 1 byte

[ Type: SCDC

kbps) Start Time: +00:55:19.002381
00 Duration: 328 to 492 us
Maximum I2C Rate: 48.81 kbps

< 00 (48.81 kb
IR update_ 0 (4
| < o0 (48.81 xn

Update Reads 5
I & update 0 (4
< 00 (48.81 kb
IR update 0 (4
< 00 (48.81 kb

Update
I R updat
[ < 00 (48.81 xb
< 00 (48.81 kb

Update Reads 1
IAddress 0xA8 N
[ »r EDID 80 (48.
< 01 (48.81 kb
[ r EDID 00 (48.
[ r EDID 00 (48.
[ < 128 bytes (4

ACA Find X
Open Save |Clear Add Remove
o Where Src=HDMI-TI11 B
Source Type Label Detail
CJHDMI-R10
HDMI-T11
PREVIOUS
[owose |
July 8,

Rev. 1

Value Desc:
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2. Click on the Next button to advance to the recording meeting that criteria. The result is shown

below.
Open Close Export Options Filter  Find
& [01_18_2021_12_47_51] Events: 154
0 scoc  HDMI-T11 < 00 (48.81 kbps) B Type: SCDC
1 scDe HDMI-T11 I< 00 (48.81 kbps) Start Time: +00:56:57.703170
2 SCDCU  HDMI-T11 Update Reads 407: 00 ; DECIEAEEE 2D R A2 S
3 scoc  HDMI-T11 || R Update 0 (48.81 kbps) Hax iRt a LIt As SMkbps
4 scpe HDMI-T11 I< 00 (48.81 kbg— Request Read from: 10h Update 0
5 scoc HDMI-T11 || R Update 0 (48 ACAFind x
6 SCOC | ERMT-T11 < oo (48.81 xbp Open Save Clear Add Remove
7 SCDCU HDMI-T11 Update Reads 50
8 scoc HDMI-T11 || R Update 0  (4g| " Where SrcoHOMIZTIL
9 scoc  moyril < 00 (48.81 kbp Source Type Label Detail
10 scoc  HDY (T1l || R Update 0 (48
11 scoc  mDY ITi1 < 00 (48.81 kby JHDMI-RIO
12 SCDCU HD! T11 Update Reads 50
T3 | sopc |mDMI-Tii | R Upaate 0 (acleliClUSAN
14 scDC  HDMI-T11 | < 00 (48.81 kpp
15 ScDC  HDMI-T11 | < 00 (48.81 kbp
16 SCDCU HDMI-T11 Update Reads 1
17 scoc  HDMI-T11 || Address 0xas wa
18 EDID HDMI-T11  [[ R EDID 80 (48.8
19  scoc  HDMI-T11 [ < 01 (48.81 kbp
20 EDID HDMI-T11 || R EDID 00 (48.8 Found Evertha
21 EDID HDMI-T11  [[R EDID 00 (48.8
22 EDID HDMI-T1l1  [| < 128 bytes (48 PREVIOUS
(oi0sc ]
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3. Click on the Next button to advance to the log record meeting that criteria. The result is shown

below.
BE|

Open Close Export Options Filter
& [01_18_2021_12_47_51] Events: 154

scDC  HDMI-T11 < 00 (48.81 kbps)
scDC ~ HDMI-T11 < 00 (48.81 kbps)
SCDCU HDMI-T11 Update Reads 407:
sScDC  HDMI-T11 I & Update 0 (48.81 kbps)

: +00:56:53.197147
: 328 to 492 us
Maximum I2C Rate:

Iitn AWM KO

8 scDC  HDMI-T11 I R Update_0 (48
9 sScDC  HDMI-T11 < 00 (48.81 xbg
10  scpc  HDMI-T11 || R Update 0 (48
11  scpc  HDMI-T11 || < 00 (48.81 kbp
12 SCDCU HDMI-T11 Update Reads 50
13 scDC  HDMI-T11 IR Update_0 (48
14 scDC  HDMI-T11 < 00 (48.81 kbg
15 sScDC  HDMI-T11 < 00 (48.81 kbg

16 SCDCU HDMI-T11 Update Reads 1
17  scpc  HDMI-T11 | Address OxA8 N2
18 EDID HDMI-T11 I R EDID 80 (48.8
19 scDC  HDMI-T11 < o1 (48.81 kbg
20 EDID HDMI-T11 I R EDID 00 (48.8
21 EDID HDMI-T11 I R EDID 00 (48.8

22  EDID HDMI-T1l || < 128 bytes (48

scbc  HDMI-T11 [ < 00 (48.81 kbg—

scbc  HDMI-T11 || R Update 0 (48
| < 00 (48.81 kb Open Save Clear A
7 SCDCU DMI-T11 Update Reads 50

o Where Src=HDMI-T11 AND Type=(SCDC)

scoe <:|I2C-SDA-FE

[J12C-SDA-RE
Found Event #7

Value Desc:

Rese:x

Note that when you select different data type definitions in the same search configuration, example

port type and data Type above, the search uses a logical AND function.
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If you specify two different types of data in the Type field, the search will be a logical OR function as
shown below.
BB Aca Data Viewer — J X

Open Close Export Options Filter  Find o
& [01_18_2021_12_47_51] Events: 154

102 EDID HDMI-T11 || R EDID 80 (48.81 kbps) 3 Type: EDID
EDID K;:-I 128 bytes (48.81 kbps) Start Time: +00:57:15.485600
HDMI-T11

104  scDC R Sink Version (48.81... ; Duration: 23.920 msec
105 SCDC  HDMI-T1l < 01 (48.81 kbps) LEESE: w0 LaEes DGR e
106 SCDC  HDMI-T11l W Source Versi — Read 128 bytes. 1
107 SCDC  HDMI-T11l R Source Test g ACAFind X
108 SCDC  HDMI-T11 < 00 (48.81 Xby oo ave  Clear Add Remove Ly
109 SCDC HDMI-T11 R Status_Flags | . |
110 SCDC  HDMI-T1l < 41 (48.81 kbg ° Where Src—HDMI-T1l AND Type=(SCDC|EDID) abdef
111  SCDC  HDMI-T1l W Config 1 06 e Type Label Detail vu-~}o#
112 SCDC  HDMI-T11 W Config 0 00 x .
113  SCDC  HDMI-T1l R Update 0 (48 ONOT P ;
114 SCDC  HDMI-T1l < 01 (48.81 kbg X .m . ]
115 SscCDCU HDMI-T11 Update Reads 6 Other [ Other DDC O HDCP . g .
116 SCDC  HDMI-T11 R Update 0 (48 . K
117 SCDC HDMI-T11 < 03 (48.81 kbp B EDID O CEC
118 SCDC  HDMI-T1l R Update 0 (48 @ARC
119 SCDC  HDMI-T1l < 23 (48.81 kbp 8 SCDC ] 12C-SDA-FE
120 SCDC HDMI-T11 R Status_Flags | MHL
121  SCDC  HDMI-T11l < 65 (48.81 kbp DP [JI2C-SDA-RE [ 12C-SCL-FE
122 SCDC HDMI-T11 R Status_Flags | Found Event #104
123 sScDC  HDMI-T11 < 87 (48.81 kbg PREVIOUS
124 ScDC  HDMI-T11 R Update 0 (48 =
cose | - 5
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If you specify one or more data types in the Type field and enter a string in the Label text field in the
same search configuration, the search will behave as a logical OR for the data types and a logical
AND with the Type and the Label field as shown below.

EHE Aca Data Viewe — O X

Open Close Export Options Filter  Find L
& [01_18_2021_12_47_51] Events: 154

102 EDID HDMI-T11 R EDID 80 (48.81 kbps) Type: SCDC

103 EDID HDMI-T11 < 128 bytes (48.81 kbps) Start Time: +00:57:15.589473

104 SCDC  HDMI-T11l R Sink Version (48.81... ) D‘*Z‘ra"-m“‘ 3:83'1101:1‘192 us

105 ScDc  HDMI-T11 < 01 (48.81 kbps) CEESETD & CdR:te' . dps

106 SCDC  HDMI-T11 W Source Versig—os—tt Request Read from: Updat:

107 SCDC  HDMI-T11 R Source Test q ACAFind X

108 sSCDC  HDMI-T11l < 00 (48.81 Kby ooo Save Clear | Add Remove

109 sSCDC  HDMI-T11l R Status

110 | scoc  |EDMI-T1L < « Where Src=HDMI-T11 AND Type=(SCDC|EDID) AND ...

111 sCDC ~ HDMI-T11 W Source Type Label Detail

112 s HDMI-T11 W :

113§ HDMI-T11 R g Textcontains: @&

114 s HDMI-T11 <

115 s HDMI-T11 ONOT

N

EDMI-T11 | [R \ Update

117 scbc  HDMI-T11l < 03 (48.81 kbg

118 SCDC  HDMI-T11 R Update 0 (48 Regular Expression Syntax oo

119 sSCDC  HDMI-T11l < 23 (48.81 kbgp

120 SCDC HDMI-T11 R Status_Flags

121  sSCDC  HDMI-T11 < 65 (48.81 kbg

122 sSCDC  HDMI-T11 R Status FL

atus_t-ags Found Event #117
123  sCDC  HDMI-T11 < 87 (48.81 kbg previous B NEXT
124 scDC  HDMI-T11 R Update 0 (48 5)
cLosE | - B
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However, if you enter these same criteria using separate configurations as shown below, the search
will behave as a logical OR function. In this case it will find the next instance of an SCDC
transaction.

ACA Data Viewer . %
Open Close Export Options Filter  Find o
& [01_18_2021_12_47_51] Events: 154
102 EDID HDMI-T1l R EDID 80 (48 Aca Find
103 EDID HDMI-T1l < 128 bytes (4
104 SCDC  HDMI-T11 R Sink Versiorg Open Save Clear Add Remoave ’
105  sCDC  HDMI-T11 < 01 (48.81 kK[, where Src=HDMI-T11 AND Type=(SCDC|
106 SCDC  HDMI-T11 W Source Versi| i e ST NPt {ﬁ \|—I
107 scDC HDMI-T11 R Source Test
108 SCDC  HDMI-T11 < 00 (48.81 r—
109 scDc HDMI-T11 R Status_Flags Source Type Label Detail ==---
110 SCDC  HDMI-T11 < 41 (48.81 kb
111  SCDC  HDMI-T11 W Config 1 06| lexicontains: @&
112 SCDC  HDMI-T11 W Config 0 00
113 sSCDC  HDMI-T11 R Upd.ate:o (4 CINOT
114 s HDMI-T11 < 01 (48.81 kb
Update
115 s HDMI-T11 Update Reads €
116 s HDMI-T11 R Update 0 (4 Regular Expression Syntax & Resel
118 SCDC  HDMI-T1l R Update 0
119 SCDC  HDMI-T11 < 23 (48.81
120 SCDC  HDMI-T1l R Status_Flags
121 SCDC  HDMI-T1l < 65 (48.81
122 SCDC HDMI-T11 R Status Flagse Found Event #118
123 sSCDC  HDMI-T11 < B7 (48.81 kb 5
124 SCDC  HDMI-T1l R Update 0 (4 (_ZEI

N

You can also search through the Details panel of a record. The following examples depicts this. In
this example, we have also restricted the search to SCDC and searching for the text string

“FLT _ready” in Details panel.

ACA Data Viewer - Od
Open Close Export Options Filter  Find o
& [01.18_2021_12_47_51] Events: 154
107 scpc HDMI-T11 R Source Test Configur... Type: SCDC
108 sSCDC  HDMI-T11 < 00 (48.81 kbps) Start Time: +00:57:15.562112
109 SCDC  HDMI-T11 R Status Flags 0 (48.... ) ';‘;:‘;:::‘ 2238:° 492 us
110 | SCDC |HDMI-T1l < 41 (48.81 kbps lsom”d ““1 e GEe0-0Y Fopx
111 SCDC  HDI onfic 1 _06 (AR ‘.'gt tY = =
112 scpoc HDM ACA Find FoAtRTUS SN
113 SCDC  HDI
Bit Name Value Desca
114 SCDC  HDI [vaen Save Clear Add Remove |77~ ™™~ ===
115 scpcu HDM| ¥ Rhere Sre=HOMISTI1 AND Type=(SCOCIE... || 0 Clock Detected Y(1)
116 SCDC HDM' ! 1 cho_Ln0_Locked N(0)
117 scpc  HD Source Type Label Detail 2 Chl_Lnl Locked N (0)
= 3  Ch2_Ln2 Locked N(0)
118 sCDC  HDM Teyt contains: @ 4 Lane3_Locked N (0)
119 SCDC  HDI . 0. Rexes
120 scbCc HDM [INOT 6 FLT ready Y(1)
121 SCDC  HDI 7 DSC_DecodeFall N(0)
122 scpc  HDM | FLT_ready <\' ‘
123  SCDC  HDI - TART *
o0 | scoc: i Regular Expression Syntax =% :o PAf 41- | R
125 SCDC  HDI
126 SCDC  HDI
127 SCDC  HDI A .
o el e 5
10U
120 0 - > 110: < 41 (48.81 kbps)
CLOSE l .
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You can also conduct a string search with a NOT function to exclude message labels or details that
contain a specific string. There are not many uses of this type of search but it is supported. The
following example shows this type of search.

ACA Data Viewer — O "

Open Close Export Options Filter  Find o
& [01_18_2021_12_47_51] Events: 154

107 SCDC  HDMI-T11 R Source Test Configuratien (... ] Type: SCDC

108 scpc HDMI-T11 < 00 (48.81 kbps) Start Time: +00:57:15.593078

109 SCDC  HDMI-T11 R Status_Flags_0 (48.81 kbps) _— ’:‘;;‘::“’ ::sa;" );::2 us

1Imum L . i3

110 sCDC HDMI-T11 < 41 (48.81 kbps)

111  ScDC  HDMI-T11 W Config 1 06 (48.81 kbps) LU BT SR GRS AR

112 scDC HDMI-T11 W Config_ 0 00 (48.81 kbps) * START *

113 scDC  HDMI-T11 R Update 0 (48.81 kbps) 0000 A8 41 Y

114 scDC HDMI-T11 < 01 (48.81 kbps) - -

115 SCDCU  HDMI-T11 Update Reads 6: 01 ACA Find X

116 sCDC HDMI-T11 R Update 0 (48.81 kbps) Open Save Clear | Add Remove

117 scDc HDMI-T11 < 03 (48.81 kbps)

" "

118 SCDC  HDMI-T11 R Update 0 (48.81 kbps) ¢ Where Details !CONTAINS "Update |

119 sCDC  HDMI-T11 < 23 (48.81 kbps) Source Type Label Detail
HDMI-T11 R Status Flags 1 (48.81 kbps) )

121 ScDC  HDMI-T11 < 65 (48.81 kbps) Text contains: &

122 scDC HDMI-T11 R Status_Flags 2 (48.81 kbps)

123 scDC HDMI-T11 < 87 (48.81 kbps) BNOT

124 scDc HDMI-T11 R Update 0 (48.81 kbps) l Update

125 scDC HDMI-T11 < 63 (48.81 kbps)

126 sSCDC  HDMI-T11 W Update_0 63 (48.B81 kbps) Regular Expression Syntax a0

127 sCDC HDMI-T11 R Update 0 (48.81 kbps)

128 SCDCU  HDMI-T11 Update Reads 9: 00 H

129 scbcu HDMI-T11 Update Reads 9: 00

130 scDc HDMI-T11 < 61 (48.81 kbps) Found Event #121

131 scDC HDMI-T11 < 61 (48.81 kbps)

| [

132 scpc HDMI-T11 R Status Flags 1 (48.81 kbps) BREVIOUS

133 sScDC  HDMI-T11 < 00 (48.81 kbps) “J I =1
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You can use regular expressions as well in either the Label field or the Details field. The following
example shows how you can advance to HDMI SCDC transaction that contains the string “> W
Config” at the beginning (* operator) of it.

ACA Data Viewer
Open Close Export

Options

Fitter ~ Find

& [01_18_2021_12_47_51] Events: 154

14 SCDC HDMI-T11
15 SCDC HDMI-T11
16 SCDCU HDMI-T11
17 SCDC HDMI-T11
18 EDID HDMI-T11
19 SCDC HDMI-T11
20 EDID HDMI-T11
21 EDID HDMI-T11
22 EDID HDMI-T11
23 EDID HDMI-T11
24 EDID HDMI-T11
25 EDID HDMI-T11
26 SCDC HDMI-T11
27 SCDC HDMI-T11
28 SCDC HDMI-T11
29 SCDC HDMI-T11
30 SCDC HDMI-T11
31 SCDC HDMI-T11
33 SCDC HDMI-T11
34 SCDC HDMI-T11
as SCDC HDMI-T11
36 SCDC HDMI-T11
37 SCDCU HDMI-T11
38 SCDC HDMI-T11
39 SCDC HDMI-T11
40 SCDC HDMI-T11
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< 00 (48.81 kbps)

< 00 (48.81 kbps)
Update Reads 119: 00
Address OxAS NACKed

R EDID 80 (48.81 kbps)
< 01 (48.81 kbps)

R EDID 00 (48.81 kbps)
R EDID 00 (48.81 kbps)
< 128 bytes (48.81 kbps)
W Segment 00 (48.81 kbps)
R EDID 80 (48.81 kbps)
< 128 bytes (48.81 kbps)
< 01 (48.81 kbps)

B

< (48.81 kbps)

W ce Version 01 (48.81 kbps)

R ce Test Configuration (...
s_Flags_0 (48.81 kbps)

R us_Flags_0 (48.81 kbps)

|| config_1 06 (48.81 kbps)

W Config_l 06 (48.81 kbps)
W Config_0 00 (48.81 kbps)
R Update_0 (48.81 kbps)
< 01 (48.81 kbps)

Update Reads 6: 01

R Update 0 (48.81 kbps)
< 03 (48.81 kbps)
R Update_0 (48.81 kbps) 3

Maximum I2C Rate:

Write, 1 te
by

Type: SCDC
Start Time:
Duration: 492 to 656 us

48.81 kbps

31h: Comnfig_1

Bit Name

+00:57:00.342919

Value Description

ACA Find

Open Save Clear Add Remove

FRL, 12 Gps/lane

@ Where Label MATCHES "“W Config"

Source Type Label Detail
Textcontains: @&
[CJNOT
~“W Config

Regular Expression Syntax @&

Found Event #33

<:| |

[owose]
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11.7 Using the ACA Filter Feature

The ACA Filter dialog box is accessible through the Data pop-out menu. The ACA Filter function
enables you to filter an ACA trace file to view a subset of the log records in a particular file. The ACA
Filter feature is not available with the ACA Remote Control utility. It is only available with the ACA
feature in the embedded GUI (once you have reloaded a stored ACA trace file) and the ACA Data
Viewer. If you wish to use the Filter feature on ACA traces that you have captured using the ACA
Remote Control utility, you must save the traces as a file and reload them through the ACA Data
Viewer utility.

You access the ACA Filter function through the Data flyout menu on the control panel of the
embedded ACA utility and directly from the Filter button on the control panel of the ACA Data
Viewer.

I Open  Close  Expon Options Filter Fird

The ACA Filter dialog box is shown below.

[= - L] ¥ g Add  Remove
s iS5 AND Types [ SCTC I i O
T Type L ¥
NIV
e Eher DHEC [ -5 =]
e ... -
AR
L i BC-E0A
MH B SC0C IC-EDAFE
i S 0-HE -0 L

UEEC#D IC-SCL-RE 1B HOMEHFD

B SC0C_UF Ui i

- ez

The Filter function enables you to select data types in the Type field and then search based on
text string occurrences in the log record labels or the message details.

Note: For the ACA utility, you have to Stop the collection of real time trace activity using the
Start/Stop button on the right side control panel.

The following table describes the Filter function buttons, fields and functions.

ACA Filter Window

Buttons (Top) Function Description
Open Opens a stored user You can store commonly used filter
open created Filter configurations using the Save function
configuration. and recall them for quick access using
Save Saves a user created = (T e e
Save Filter configuration.
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ACA Filter Window

Buttons (Top)

Function

Description

Clear Clear the existing Filter You can build up complex filter
Clear criteria. configurations by concatenating
: multiple filter criteria. When you add
Add Sets the currently defined | ) itinje configurations, they behave as
Add Al Sl Sl [ a logical OR function whereby if either
either the Sogrce, Type, of the criteria is True, the filter function
Label or Details sub- will filter an entry.
panels and adds another o
row for new filter criteria. Ve @iter s i Aot t-he
embedded touch screen with a pop-up
Remove Removes a highlighted keypad in the ACA real time utility or
Remove filter criterion of an simply by typing on the external ATP
existing filter Manager interface.
configuration. 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 screenshots are shown
below.
Buttons (bottom) Function

to specify which data

OK Initiate the filter and closes the ACA Filter window.
o |
Cancel Cancels and closes the filter configuration.
CAMNCEL
Fields Function Description
Source Check box to select the When you select multiple Source ports
port that you want to filter. | they behave as a logical OR function.
Please note that you can | When you initiate a search, by clicking
collect data in the ACA on the Next or Previous button, the
Trac.e window from Filter function will locate a record
multiple ports. matching the criteria. If only the Source
(port) is specified, the next or previous
record from or to that source will be
highlighted.
Type Check boxes enabling you | When you select multiple data types

they behave as a logical OR function.
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ACA Filter Window

Buttons (Top)

Function

Description

types you wish to data
types you wish to filter on
based on the string.

If only the Type field is specified, the
next or previous of that data type will
be highlighted.

and text fields for
specifying criteria for text
that appears in the Label
field of the message.
When you enter criteria in
the Label field, it will
automatically be added to
the set of criteria in the
panel above it.

Label Combination check boxes Text Contains — A check box to
and text fields for activate the Label criteria.
specifying criteria for text Not — A check box which when
that appears in the Label checked will filter for records that do
field of the message. not meet the criteria in the field
When you enter criteria in beneath it.
the Label field, it will Text Field — A text field to enter a
automatically be added to string that will be matched (or Not
the set of criteria in the matched).
pelel elasie it 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 check box is checked,
you can enter in any regular
expression into the text field for a
string match.

Details Combination check boxes Text Contains — A check box to

activate the Label criteria.

Not — A check box which when
checked will search 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).

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
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ACA Filter Window

Buttons (Top)

Function

Description

Expression check box is checked,
you can enter in any regular
expression into the text field for a
string match.

Close

Closes the Filter window.

Here are some screen examples of the Filter function. Note that the screen examples use the ACA
Data Viewer utility but the embedded ACA Data Viewer works the same way. The only difference is
the ACA embedded utility uses a pop-up keypad.

Filtering the ACA trace files with the Filter function:

Here are some screen examples of the Filter function. Note that the screen examples use the ACA
Data Viewer utility but the embedded ACA Data Viewer works the same way. The only difference is
the ACA embedded utility uses a pop-up keypad.

1. Tofilter all data types from a specific port (interface on the), enter the following (example uses
port HDMI-T70 transmit port).

13 ACA Data Viewe

[My_FRL_LT_1) Events: 148 (291)

18 scoc HOMI-R10 +02:22

24 scoc MDMI-R10 +02:22
25 sCoc HDMI-RI10 +02:22

30 SCOC  MODMI-R1O +02:22
31 sCoC MONMI-R10 *02:22

0 SCDC HDMI-R10 +02:22
b SCDC  HDMI-R10 +02:22:
2 EDID EHDMI-R10 +02:22
3 EDID EDMI-R1O 402:22:
4 EDID EDMI-R10 402:22:
5 EDID NOMI-R10 +02:22:
6 EDID  HOMI-RIO +02:22:
7 EDID EDMI-R10 +02:22:
8 SCDC  HDMI-R10 +02:22:
9 SCDC  HDMI-R1O0 +02:22:
0 5CDC HOMI-R10 +02:22
i1 scoc KDNI-R10 +02:22
12 scoe HOMI-R10 +02:22

SCDC  EDMI-RI1O0 +02:22

SCDC  HDMI-R10 +02:22:
1 HDMI-R10 +02:22:

17 SCDC  KOMI-R10 +02:22:

15 SCDC HDMI-RIO +02:22:
20 SCDCU  EDMI-R10 +02:22:
21 SCDC  EDMI-R10 +02:22:
22 SCDC  EDMI-R1O +02:22:
23 SCC RONI-R10 402:22:

26 SCDC  EDMI-R10 +02:22:
27 SCDC  HDMI-R10 +02:22:
20 SCDC  EDMI-R10 +02:22:
29 5C0C HONMI-R10 402:22:

Open Cloge Expon Options

a“
44
4“
44
44
44
4@
“
“
44
44
44
4“
“
a“
44

44
4“4

44,
4.

44
44
44
44
4«
4"
44
44
44
44
44

Filter

487186
487513
537648
537978
538467
662328
662656
663147
737366
737829
737857
738022
747032
757190
767512
7678339

775212
775867
776195
77975%%
791268
791556
795200
795692
796019
796511
797002
797330
797822
798249
798641

Find

< 01 (48.71 kbps)

W Segment 00 (48.71 kbps)

R EDID 00 (48.71 kbps)

< 128 bytes (42.71 kbps)

W Segment 00 (48.7%1 kbps)

| R EDID 80 (48.71 Xbpa)

< 128 bytes (48.71 Xbps)
Address OxAB NACKed

Address OxAD NACKed
Insufficient Data
Insufficient Data

Address OxAB NACKed

Address O0xAB NACKed

R Status_Flags 0 (48.71 kbps)
< 41 (49.71 kbps)

W Config 1 06 (48.71 kbps)

W Config 0 00 (48.71 kbps)

R Update 0 (48.71 kbps)

< 01 (48.71 xbps)

Update Reads 4: 01

R Update_0 (48.71 kbps)

< 43 (49.71 kbps)

R Update 0 (48.71 kbps)

< 63 (48.71 kbps)

R Status Flags 1 (48.71 kbps)
< €5 (48.71 kbpa)

R Status_Flags_2 (48.71 kbps)
< 87 (49.71 kbps)

R Update_0 (48.71 kbps)

< 63 (48.71 kbps)

W Update 0 63 (48,71 kbps) 1

N Update 0 (48.71 kbps) 3

Type: scoc

Staxt Time: +02:22:44.774557
Duration: 492 to 656 us

Maximum I2C Nate: 48.71 kbps

Write, 1 byte
31h: Config 1

3-0 FRL Rate
T-4 FIE_levels

* START *
0000 AR 31 06
¢ sTOP *

.

Value Description

ACA Fiter

Open Save Clear Add Remove
& Wers SrroATMI-RI0 AND Types SCOCTNICY | NPRI- . .,

Source Type Label Detaid
NOT
Other 8 Hoce
- 1) CeC
CARC
$C0C 2050,
MHL 8 scoc 12C-SOAFE
e NCSOARE RCSCLFE

USBCH0 QUSOLAE 8 HOMIHPD

s
USSA0P 1 oy scoc.up

nce

< > j6: W

o i

€ ¥RL, 12 Gps/lane, 4 lLanel

>

kips)

E

4. Click on the OK button to initiate the filter. The result is shown below. Notice the EDID entries

go away.
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0 ACA Data Viewsr

Open  Close
_ My FRLLT 1] Events: 135 (291)

EERESRRRRRRRER [ RRRARR AR AR R0

Export Options Filter

0 HDMI-R10 +02:22:44.487186
1 HDMI-R10 +02:22:44.487513
2 HDMI-R10 +02:22:44.537648
3 HDMI-R10 +02:22:44.537975
4 HDNI-R10 +02:22:44.538467
5 HDMI-R10 +02:22: 662328
6 HDMI-R10 +02:2 662656
7 HDMI-R10 +02:22:44.663147
8 HOMI-R10 +02: .737366
9 HDMI-R10 +02: . 737529
10 HOMI-R10 +02: .737857
11 HOMI-R10 +02: .738021
12 HOMI-R10 +02: . 747032
13 HOMI-R10 +02: J757190
14 . 767512

. 774557
.775212
. 775867
.776195
.791268
. 791596
.795200
.795692
. 796019
.T796511
,797002
,797330
\797822
798149
.T98642
801262

Find
R Update 0 (48.71 Xbps) 0
< 01 (48.71 Xxbps) 5

W Segment 00 (48.71 kbps)
R EDID 00 (48.71 Xbps)

< 128 bytes (48.71 Xbps)
W Segment 00 (48.71 kbps)
R EDID 80 (48.71 kbps)

< 128 bytes (48.71 Xbps)
Address OxAS NACKed
Mdress OxAB NACKed
Insufficient Data
Insufficient Data
Address OxAB NACKed
Address OxAB NACKed

R (48.71 kbpa)

N Config 1 06 (48.71 kbps)
W Config 0 00 (48.71 Xbps)
R Update 0 (48.71 Xbps)
< 01 (48,71 Xips)

® Update 0 (48.71 Xbps)
< 43 (48.71 xbpa)

® Update 0 (48.71 Xbps)
< 63 (48,71 Xbps)

R Status_Flags 1 (48.71 kbps)
< 65 (48,71 Xbps)

R Status_Flags_2 (48,71 kbps)
< 87 (48,71 kbps2)

R Update 0 (48,71 Xbps)

< 63 {48.71 xbpa)

¥ Update 0 63 (48.71 kbps)

R Update 0 (48,71 Xbps)

To filter out all SCDC messages use the NOT operator as follows.

0 AcAtuta v

Open e Optes
DAL ACA 1) v (277)

B iU Tpdate P (MM
1 scoc 1t tUpdate ® (40.01
2 Koo 16 80 (60 01 Mipe)
3 ®oe 1 00 (4001 xiga)
‘ soC 10 Tpdate b (4001
s ssoc ad Spdate & (4.M1
. scoe

Y 3T0C

' scoc

) 50¢,

3

o

i

1 20 (48.81 xbpa)
00 (60 01 Wige)
Update @ (40.01
Wpdate d (4.0
00 (48,01 xdga)
00 (40.91 epe)
ipdate o (48,01
(881

AN N AANNAALNN

D

01 (40.01 Mipa)
Sied Yersion (48 BL Mige)
Sink Version (48.81 Xbps)

Source Version O
Version 0
Souzce Test Coaf
Source Test Conf
1 xrgpe)
" age)
Flags 0

age 0

" xga)
AT (4001 Mige)
i ¥ Sontig : o4 (&0
13 [ w config 1 o4 (48
18 v contig ® 00 (00

.-
AN N AANNEEAANDA
“
€
i

-
A

TARARAARRRARANANNE

flw Fw

(-
kbpa)

xipa)
igel

xrpa)
npe)

g}
Rtpe)

1 (40 05 Abpe)
3 (4081 kpe)
iguratica

(40,02 xbpe)
(4883 Wbpa)

L xbpa)
1l Xipa)
o kbga)

(4991 bpe)
Jguratien (40 83 kape)

Type SO0
Start Time 00 M 44 389323
Dexation: 432 to €36 w

Maximes 1IC Bate: 4301 krpe

Pead. 1 byte

I0m: Updats_0
LRI Value Cescription
¢ States_Spdate T
3 CED_Update wioy
2 W _Teat w0
3 Source_Test Update wio)
4 ML_start Nek
3 iy update wig)

)

o |

Rev. 1

Click on the OK button to initiate the filter. The result is shown below. The HDMI SCDC message are
stripped from the list leaving only the EDID transactions.
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] ACA Data Viewer

Open Close Expont Options Fider Fna
JHOMIL 423G _LT] Eventa: 6 (90)
0 010 ¢ | Segrent 00 (45.81 Xbpa)
1 EOID 63 J R IDID 00 (49,91 Xbpe)

¥ Zeghe Q (48.81 xbpa)
R EDID B0 (40,81 Xbpe)
< 120 byves (4091 Xbps)

4 210

«
€@
3 IDID e
€
s sDID 3

Type EDID
Start Tima:' +02:22:39 50883
Duzation: 23.920 msec
Maximum 13C Rate: 40 01 kbpe

Pand 128 bytes

* ATANT ¢

G000 M ooFrrrIYTTIITTFITRY |

G008 ©O0 44 09 D4 03 31 00 00 ]

€010 ©0 00 18 93 03 M0 %G 40 ) »
G018 TR CADATF A SA AN I x
0 BV G N 1)
G020 40 45 40 61 40 B3 0 03 .
2030 021 01 01 €31 01 031 01 00

€038 X8 00 30 r2 70 Sa 80 a0 | 0O.p2
G040 5B AA 00 BA B9 31 0000 1 Xx '
G040 IEC2 AWM I TI N D q
0080 40 S8 20 s O0OmMANE 21 |0 X
G058 ©0 00 1k €0 00 00 FT 00 |

0060 S MMM NNV 100
o6 WA NV ST A 00000 IxI
8370 ¥ 60 17 30 OF 88 X 00

G078 4 20 20 20 20 20 20 02

0080 Mz~ »

. or

< > 71 < 18 bytes (4 Koy

To filter using text strings appearing in the message label, use the check box(es) on the Label

Rev. 1

section of the ACA Filter window. You can also include a text string filter with a filter applied to the

Type field. For example, if you wish to establish a filter based on a text string that includes “W

Config” you would use the following:

Open Close Export Options Filter
#1 [01.18_2021_12_47_51] Events: 5 (154)

B Ww R o
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SCDC  HDMI-T11 | w config 1 06 (48.81 kbps
SCDC  HDMI-T1l | w config 1 06 (48.81 kbps @ |Where Label CONTAINS "W Config"
SCDC  HDMI-T11 | W config 0 00 (48.81 kbps
SCDC  HDMI-T11 | W config 1 06 (48.81 kbps Source Type Label
SCDC  HDMI-T11 | W config 0 00 (48.81 kbps

Find ACA Filter

Open Save Clear Add Remove

Text contains: @&

ONOT

Detail

‘ W Config <
N

Regular Expression Syntax &

Coc e

July 8,
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To filter using text strings in the message details, use the check box on the Details section of the
ACA Filter window. The following example uses filters using a text string in the Details field.

[ msconnect| | (N Everts  Oplions  Scrolbock | Clear  Save = 2
& Tatal Events: 63
28 SO 11 «00:43:57.571417 < €3 (48.76 kbpa) ] T Update Flags Resds
29 scpc 11 #00:43:57.571908 | w update 0 63 (48.76 kbps) Count: 347
30 SCDC 11 #00:43:57.574530 || R Update 0 [48.76 kbps) Seare Time: HM:44:04.08:010
31 SEDE 11 #00:43:57,575021 « 00 [48.76 kbpa) Time t_"":"“u“ Raads
32 SCDCU 11 00:43:57.577475 || Update Reads §: 00 Freh s e
33 scDC 11 #00:43:57.600580 || R update_0 (48.76 kbps) Max: 12.451 msec
34 =che 11 #00:43:57.601071 < E1 (48.76 kbpa) 10n: Updats 0
35 scpe A1 +00:43:57,601563 || B status Flage 1 (48,76 Xbps)
36  ScDC 11 #00:43:57.601890 < 00 (40.76 kbps) HE - Value Description
37  SCDC 11 #00:43:57,602382 R Status_Flags_2 (48.76 Xbpa) “;" ;::;;';;::"'“""“"'"' ;I:;]" TrmmmmmmmmEes
38 scpe a1 «00:43:57,.602710 || = 0o (48,76 xkpe) 1  cEn updats Hi0)
39 scpo 11 #00:43:87. 603201 R Update 0 (48.76 kbps) a m_;.lt wig)
40 SCDC 11 #00:43:57.603529 « €1 (48.El1 kbpa) 3 Source Test Update N{D}
41 SEDE 11 #00:43:57.604020 | W update 0 61 (48,76 kbps) 4 FRL_start {0}
42 SCDC 11 #00:43:87 604676 || R update 0 (48.76 kbps) : E:ET;:::. ::g:
43 =SeDC 11  #00:43:57.605167 < 41 [48.76 kbpa) s = i —
14 SSDOU 11 #0D:43:57.607625 [ update Resds 17: 41
45 scDT 11 s00:43:57.655085 | R update o (48,76 kbpe)
46 SCDC 11 #00:43:57.660380 | < 51 (48.76 kbps)
47 SCDC 11 =00:43:57,.660708 W I)pd..l.“_D 51 (48,7€ kbpa)
48 scDC 11 s00:43:58.058014 || R update o (48,76 kbpe)
49 scDC 11 #00:43:58.058505 || < 00 (48.76 nbps)
50 SCDOU 11 «=00:43:58.060963 Updats Reads 500: 00
51 scpT A1 00:43:58.568506 || B update £ (48,76 kbps)
E2 SO 11 +#00:43:55_ 568923 « 00 (48_78 kbps]
53 scohou 11 #00:43:59.5T1545 Updats Raads 500: 00
54 scpe a1 01.078024 | m vpdate 0 (48,76 kbpe)
&5 SCDe 11 :01.075341 « 00 (48_.76 kbps]
56 SChOU i1 101.081799 Update Raads 500: 00
57  sepe a1 02.501240 | R vpdate o (48.76 Ebgs)
2] ECDC 11 #0680 102, 581731 < 00 (48.78 kbps)
53 sepey 11 :02.584185 | Update Reads 500: 00
60 SCDE A1 «00:44:04.079370 | B update £ (48,76 kbgs)
(3] ECDT 11 04075061 < 00 (48.78 kbps) G
R Updats Rends 247: 08 : - # 62: Update Reads 347: 00
; ~ 3

The result of the above filter criteria would be the following.
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Open

o<

EEE

] ACA Data Veewer

Close
DAL ACA V)

e
bR
1%
il
1%
i
pi

Expont Opos Fller
vers 141 (277)
B oSpdate d (40 81 Mipe)
% Update O (48,01 ipe)
« 90 (40,01 xdpe)
< 020 (40 01 xbgs)
L 0 (48.91 xdpa)
RS 2 (40 0L xbpe)
< 90 (4011 Xxbpe)
< 90 (60 .41 Mige)
% Update O (48.91 kipa)
B opdate f (4001 Nige)
< 00 (40.91 Xbga)
< 80 (40 91 Rbpe)
B Update 3 (48 01 kbge)
2 Update O (4081 Xips)

1 =

"7 xipe)

3

B SANE Yersion (44

% Sink Veraiom (40 .01 kbpa)

< 21 (40 1 Npe)

< @1 (4001 xbpe)

¥ Jource Versien 01 (48.85 hbpa)

¥ Socrce Yeysisn 01 (40 .01 kbpe)

B Soutce Test Configuration (43.81 Rkbpe)
2 3osrce Test Configuration (48 .81 sbpe)
< 00 (¢8.91 Xdpe)

< 20 (40 0 Mge)

® Status Flags 0

B Status _Flage 0

« 4F (4001 Xxdpe)

« AT (40 01 Mrge)

¥ Config I 06 (40 81 Xbpe)

W Config 1 ©F (48 01 Xbpe)

¥ Contfig ® 00 (40 M Xige) 1

Manimun IIC Bate:

Start Tise

Type: 0
00 3440, 99002%
402 Btz 636 ur
4% 11 kxpe

Dezation

Pead, 1 byte
10n; Update O

e
i
2 -
3 Source_Test Update
4 PR start
5 e lpdate
€ 23D _Update
]

. raey ¢

2000 A 01~

' .

< > ‘ ‘

Value Cesariptisen

T
Wiy
wioy
N0}
N
nio)
UL
0 Peserved

o

Rev. 1

To filter using regular expression text in the message label, text strings in the message details, use
the Regular Expression Syntax check box on the Label section of the ACA Filter window. Refer to
the following example. Note that the (*) operator filters for text strings that begin with the text you
enter after it, in this case, “> R Sink”

[T Aca Data viewer - u} *
Open Close  Export Options Filter  Find o2
[HOM1_48G_LT) Evants: 90 (90)

12 2CDC EDMI-RED +02:22:36,195697 R Updats 0 (48.81 kbpsa) £CDC
13 =cDC EDMI-RED +02:22:36, 196185 I( 43 (48.81 kbpa) #02:22:39, 729509
14 SCDCU  HDMI-RS0  +02:22:36,158647 | Update Reads 422: 43 ::EH?.::: u
15  sSche  HDMI-RE0 +02:22:35 457538 R Update 0 (48.81 kbps) o P FE e e et
16 ScDe  EDMI-RED +02:22:39, 458030 < 01 (48.81 kbpal X
17 EDID  EDMI-RE0 +02:22:39, 508164 W Segmant 00 (48.81 kbpa) i
18 EDID  EDMI-RE0 +02:22:39 . S0B4S2 R EDID 00 (48.81 kbps) 0000 A8 o1 1.
1% EDID EDMI-REQ +02:22:35 508583 < 128 bytes (48.81 kbps)
20 EDID EDMI-RED +02:22:15 33008 W Segmant 00 (48.81 kbps)
21 EDID EDMI-R&0 +02:22:35 633336 R EDID 80 (48.81 kbps} m
22 EDID EDMI-R&0 +02:22:35. 633864 < 128 bytes (48.81 kbps)
23 SCDC EDMI-R&Q +02:22:39.714108 hddrass OxA® MACKsd
24 SCDC EDMI-R&Q +02:22:39.7144235 OxA8 MACKed
5 SCDC  HDMI-RE0 +02:22:39. 716893 OxAE NACKed
%6 sCDC  EDMI-RED +02:32:39.7, Oxaf NWACKed
27 SCDC  HDMI-RED +02:32:39.7 Oxaf NWACKed
28 5CD0 HEDMI-B&C +02:22:39.72458 Oxhl NACKed
29 SCDE HDMI-B&C . T26887 Oxhl NACKed
3 HDMI-RED . 729509 ] [49.8 ACA Find

LT30000 “ .81 kbps)
3z scoc : 730492 || % Source Version 01 (48.81 kbps) Open Save Chear Add Remove
33 SCDC HDMI-RED +02:22:39.731147 R Source Test Configuration = Where -RED AND Typ RAND Label CONTAINS "R 3ink™
34 SCDC  MDMI-RED  #02:22:35.731475 [ < 00 (48.81 kbps) o Type T Detail
EH scoe BEMI-RED +02:22:39.731966 W Source Test Configuratien 0...
EL scoe REMI-RED +02:22:39.732621 B Status_Flags_0 (48.81 kbpa) Text contains: @&
37 scoc HDMI=RED #02:22:39,733113 < 41 (48,81 keps)
38 SCDC  HDMI-RED  +02:22:39,738356 [ W Config 1 06 [48.81 bpe) [ NoT
33 SCDC HDMI-RS0 +02:22:39,735011 W Config 0 00 (48.81 kbps) B Sink
40 Sche  HDMI-RE0 +02:22:39, 739666 R Update 0 (45.81 kbpa)
41 sSche  HDMI-RE0 +02:22:35, 7355594 < 01 (48.81 kbpa) Regular Expression Syntax o0
42 SCDCU  HDMI-RED +02:22:39, 742616 Updats Reads 4: 01
43 scDe  EDMI-RED +02:22:39,754739 R Updats 0 (49.81 kbpa)
L1 ECDC EDMI-RED +02:22:39, 7550687 «< 03 (48.81 kbpa)
45 ECDC EDMI-RED +02:22:39, 7576859 R Update 0 (48.81 kbps)
48 SCDC EDMI-R&0 +02:22:39 758016 < 63 (48.81 kbps)
47 5CDC  EDMI-RE0 +02:22:39 763423 R Status_Flags 1 (48.81 kbps) m.
48 SCDe EDMI-R&0 +02:22:35. 763751 < 65 (48.81 kbps)

_-’ < » 30: R Sink Version (48.81 kbps)
B
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The result of the above filter criteria would be the following.

Rev. 1

BT ACA Duata Vi

o 4
Open  Close  Expont Optians Filler  Find 2
Mty FRLLT_1] Events: 6 (291)
o BCDE HEMI-RL0 +0Z: 2244 767512 R Staktus Flags 0 (48.71 khps)
1 BCDe +0Z: 2244 _T6THIT <« 41 [48.71 kbps)
2 8coe +02:22:45.493803 R Status_Flags 0 (48.71 kbps)
3 scoC HOMI- +0Z2: 2245494121 < S5E [48.71 Xbps)
4 BCDC HOMI-RL +02:Z22:47. 396776 R Staktus Flags 0 (48.71 kbps)
5 1= HEMI-RL0 +0Z: 22247397104 < 41 [48.71 kbpa)
=
To save a filter configuration for quick recall, use the Save button.
[ ACA Data Viewe - (w]
Open  Close Expoct Oprtions Fier Frdd
INMARM 1A ACA V] Everan | 277
m-mmmm_ Type: scoC
SLart Tise: +00:MI45 227688
Duration; 329 to 482 w
Masisus TIC Pate: 48 01 Mipe
Raguest Paad from: OLh Sink Veraiso
" STANT ¢
0000 A8 93 |
[Cacars
Save ACA T ner
Open Saww Clear A Femove
Local Flles « Where Typee! INCTETRARC | EABC- TSV RARS T EARC MP(SERC T34
* hecs Lab INTALRS "W Tpclate*
* Ware frowEs-Ti
Scurce Trpe Label Desad
ano
awived Othver DOC WOCP
oM
0o ac
pors
8 coc RC-SOAFL
ML
= o 12C S0ARE ROBLFE
New
Path. /Vae USBC&¥O 12C8CLNE HOM) 0
NAT: | MgACA | iter UsB4-Of SCOC_LP oot
- [ 4
AT
A dialog box appears as shown above. Enter a name and click on OK.
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To recall a filter simply click on the open button and an open dialog box appears as shown below.

[0 ACA Duta Viewer - #] x
Open CbnA Expont Options Aker  Fied s
MAM 1A ACA 1] Everty | (377)
el

Open ACA Filter
Local Files
v @u
Filter 2 Desat
MyFilter
MySearch
My_HDMI_HDCP Fitter? & OferdoC L ok
No_Pre_Filter v 0o cc
R 850 QC-ROAFE
e CS0ARE RCBCLFE
UEBCHD GCSCLAE ) HOMIWED
USNDP SCoc e 0o
o | CEml
~_ gl

Page | 240 July 8, 2025



M42h 96G Video Analyzer/Generator Rev. 1

12 Loading and Importing Capture Files

This chapter describes how to use access captured files taken from other M42h 96G Video
Analyzer/Generator HDMI® systems and how to transfer capture files taken through the embedded
ATP Manager.

12.1 Loading an Existing Capture with the M42h 96G Video
Analyzer/Generator

You can load a decoded file that had been captured previously for analysis.
12.1.1 Loading an existing capture

Use the following procedures to load a capture that you have listed in the ATP Manager for the
M42h 96G Video Analyzer/Generator. You can load a file in one of three ways:

e Double-clicking on the captured file in the Captures panel

e Accessing the Open option from the right-click menu of a selected capture in the Data pull-down
menu

e Clicking on Open @m0 in the area near the top of the Data panel

The procedures below show you how to load the capture from the right-click menu.
To Load a captured data file:

1. Load a capture for analysis by right-clicking on it and then select the Open item on the list.
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¢ ATP Manager

Navgasot

Refresh Name Oate / Time
v & HOMI Cagaure
v @ User
Browse 6G_Data_Analysis 2 2020/11/28 115108
Delote HOMI_HDR Cagture 2020/11/20 17.09:30
» HDMI6G Video_Timing MDCP22 2020/11/20 13544

Information HOMI_6G_Video_Temng 2020/11/20 131747
Rename DSC-8k30-422- 10Gada 2020/10/20 m"“.-.<:

HOMI_8C_Capture! 2000/10/26 093543 :l
Transfer  MyBK_M41h Captare 2020/10/24 120028

Myex_Capture 2000/08/26 131258

DMI_720p_Ermer_Protoced_Asaiyy 2020/05/00 11:21.36

Open

Data_Analysis 4 HDCP 2020/05/09 112134
Export 6G_Protocol_Analysis 2 2020/05/09 11:2134
6G_Scrambled ol_Analysis_1 2020/05/09 112134
» 6G_Scrambled_Protocol Analysis_2 2020/05/09 1121:34
HOMI_6G_Protocol 2020/05/091121:34
3G_Duta Analysis 3 HDCP 2020/05/09 112132

DP Capture

DI Match

A dialog box will display indicating the progress in loading the capture (sample shown below). Once
the data is fully loaded it is displayed through the ATP Manager in both the Event Plot and Decode
panels.

-
Progress Information

i ) Applying Post Filter Settings

[--------'-----

Loading 10000 records out of 41388

Cancel
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The captured file appears in the Capture Viewer window as shown below.

Rev. 1

b RO Cagture Vidwer
Deposde [143] fUser/kiyBK_Capbure_2
Events  Find Time Format: HH:MMEEms.us.ns(ps) «

A & N G 8 Markeri £ B % Marker2 £ 8 3
000025888 221 843

Rows

FRL G

FRLEFRE,
e~ OO0 N 0O 0
DE-FRE

Vo-rRL
FRLFEC
VEMC

EELML I LA

O LTS SO 3 Y

00200038 412 910
Tirva [H S i85 pt]

R M2 500500547

Detadls  RawData | © = All

Event TimeStamp FryEs Line FgfOfs  Type SubType Description

=1 B0 810,986, 000, 60, 366 -] a FRL FRLSEX Supsr Block 2044 charactars
-0 BrEin, 858, 003 Gal, #EE -] o FRL FRL-LR FRL Link Rate 10 Thps

=2 drbul, 086,000 001 008 0 o FRL FRLCBE Character Block 0 Start

3 Azbud,080.000.000 08 0 0 FRL GAF Té GAF charactezrs

g [EHE KR ] T8 FRL ACTIVE 64 Vidso data characters
=5 =20, 080, 000 D 800 L] 140 TRL GRE 24 GAF characters

e PERRRRRNEERRERRRERR RN RN R R RN R RN RN RN R ennnnnny

1
TR0 O SOOI g

[ETTILEICE L AT ]

£
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12.2 Importing Capture Files from Other M42h Systems

This subsection provides procedures on loading a previously captured file and procedures for
importing captured files taken from another M42h 96G Video Analyzer/Generator.

The captured data from the M42h 96G Video Analyzer/Generator is portable. You can open
captured files that have been taken by any other M42h 96G Video Analyzer/Generator at any other
location. You do not need an M42h 96G Video Analyzer/Generator to examine captured files taken
elsewhere; you just need the ATP Manager. For example, you may wish to send a set of captured
files to a colleague at a different location and this colleague may not have an M42h Protocol
Analyzer. In that case, the colleague can simply download the ATP Manager from the Quantum Data
website to view the captured files that you sent them. Of course, it may be the case that your
colleague is sending you a set of captured files as well. Typically, the file would be posted on an FTP
site as a zip file. You would then need to download the file, unzip it, and then access it by browsing
utilities provided in the ATP Manager.

In some cases, you may wish to put a series of captured files in an ATP Manager local directory for
easy access. In this case move these files to the proper ATP Manager directory. Procedures for this
are provided below as well.

12.2.1 Importing Capture Files

Use the following procedures to import a capture. The first procedure describes how to install the
ATP Manager on your PC. The second procedure describes how to import the capture.

To Install the ATP Manager on your PC:

Download the ATP Manager from the quantumdata downloads page to your PC. The link to the
downloads page is: http://www.quantumdata.com/downloads.

Start the installation by double-clicking on your downloaded *.msi file.

The Setup Wizard will launch.

-
i 980 Manager Setup @

@ Welcome to the 980 Manager
Setup Wizard

The Setup Wizard will install 330 Manager on your computer,
Click "Mext" to continue or "Cancel” ta exit the Setup Wizard.

[ Mexk = ] [ Cancel
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Select the installation folder. We recommend installation in the default folder.

-
i 980 Manager Setup
Select Installation Folder
This is the Folder where 930 Manager will be installed,

Ta install in this Folder, click "Next”. Ta install ko a different Falder, enter it below or click

"Browse",
Folder;
|C:'|,Program Files\Quantum DatalPS-930 Managar), Browvse. ..

Advanced Installer

[ < Back ” Mt = ] [ Cancel ]

After installation completes, run the new ATP Manager. It should be available in the Start Menu
under All Programs — Quantum Data, and from an icon on your Desktop.

Verify that the version number in the title bar matches the version on the website.
Importing capture files

1. Download the captures zip file from your FTP site, save it and unzip it on your PC that now has
the ATP Manager installed.

2. Import a previous capture using the Import utility available from the File menu. (See below.)
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Date / Time

Refresh Name

You will be asked to browse for a file through a standard Windows dialog.

Rev. 1

Mame } Date modified Type Size
42K 3/26/2012 5:03 PM File folder
. 480p_HDCP 3/26/2012 5:03 PM File folder
| 120p 3/26/2012 5:03 PM File folder
J 7120p_DI_SizeError 3/26/2012 5:03 FM File folder
) 120p_HDCP_KO 3/26/2012 5:03 PM File folder
) 120p_noAlF 3/26/2012 5:04 PM File folder
, 1080p 3/26/2012 5:02 PM File folder
;2011 02 18 14 33 53 3/26/2012 5:02 PM File folder
, 2011 12 27 11 27 23 3/26/2012 5:02 PM File folder
;2012 010916 29 26 3/26/2012 5:02 PM File folder
;2012 01_30_08_07_44 3/26/2012 5:02 PM File folder
;2012 01 3008 27 41 3/26/2012 5:02 PM File folder
, 2012 01_30_08_29_25 3/26/2012 5:02 PM File folder
;2012 01_30_08_33_00 3/26/2012 5:02 PM File folder
2012 01_30.08_33_37 3/26/2012 5:02 PM File folder
| @ 42K zip 5/3/2012 1:11 PM WinZip File 7827 KB

Once you select the file you will see a progress dialog box as shown below:
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Progress Information

S Importing Data
b

{ LLLLLJ ]

Copying File to Capture Area

Cancel

The imported file will then appear in the Data directory of the M42h Navigator panel as shown
below. The captured file is loaded automatically and has an asterisk in front of it to indicate that this
capture is the one that is loaded:

4 &5 Capture

. b User
720p_10per_36Frames 2012/04/10 12:00:53
720_20per_78Frames 2012/04/10 13:13:26
> KK 2012/05/03 13:12403

p_Sper_Séframes 2012/04/10 11:54:24
- p_10per_110frames 2012/04/10 11:58:23
2012 0130 08 33 37 2012/03/29 09:19:13

#2012 01_30_08 33 00 2012/03/29 09:12:20

2012 01 _30_08_29_25 2012/03/29 09:12:18

20111227 11 27 23 2012/03/29 09:12:12

2011021814 33 53 2012/03/29 09:12:08
» 1080p_Sper_6Frames 2012/04/10 14:07:43
b 1080p_30per_S8Frames 2012/04/10 13:39:24
 1080p_15per_26Frames 2012/04/10 13:16:18

» 0410_2012_10_56_00 2012/04/10 10:56:49

0409 20121531 31

» 04002012 14 41 01
b 04,09 2012 1435 51

0409 2012 14 3315

» 04,09 2012 14 32 40

04_05_2012 14 32 08
03_27 2012 16 3913

2012/04/09 15:32:57
2012/04/09 14:43:13
2012/04/09 14:38:37
2012/04/09 14:37:12
2012/04/09 14:32:49
2012/04/09 14:32:27
2012/03/27 16:40:30

Relocating capture files to the ATP Manager directory

If you receive a capture file from a colleague for analysis, you will need to be able to access it on
your ATP Manager. To do this you will need to place the file in a directory that the ATP Manager will
be able to access it. Use the following procedures.

3. Download the captured zip file from your FTP site, save it and unzip it on your PC that now has
the ATP Manager installed.
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@f\“}v| . v GULMgr3_16 » 980mgr » v |‘7| | Search 980mgr pel [
Organize « Open Share with - Burn Mew folder == S I@I

¢ Favorites Mame Date modified Type Size

Bl Desktop . configuration 8/18/2011 8:08 AM  File folder
& Downloads J jre 8/17/2011 8:15 AM File folder
| Recent Places | plugins 8/17/2011 815 AM  File folder
. workspace 8/18/2011 8:07 AM File folder

il Libraries || .eclipseproduct 8/16/2011 344 PM  ECLIPSEPRODUCT... 1KB

| © 980mgr.exe 8/16/2011 3:44 PM  Application 52 K|

1% Computer 4k | 980mgr.ini 8/16/2011 3:44 PM Configuration sett... 1KB

4. Launch the ATP Manager.

5. Locate the ATP Manager Captures directory using the Open Selected Folder icon indicated
below.

Name Date / Time

A Windows Explorer window will appear at the captured file. From there you can determine the

location of the capture directory.

6. Transfer the capture directory (from the file you unzipped) to the ATP Manager captures

directory using standard Windows methods. The screen example below shows the resulting files

stored in the directory.
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@’\\;}7| J < 980_Capture_Files... » captures » > [ +4 W Search coptures
Organize = = Open Include in library + Share with = Burn >
Mame } Date modified Type

42K 6,/3/2013 1:48 PM File folder
, 05_29_2013.10_39 45 5/29/201310:42 AM File folder
, 06_04_2013_4K 6/4/2013 2:41 PM File folder
, 0604 2013 720p 6/4/2013 2:33 PM File folder
, 0604 2013 720p HDCP 6/4/2013 2:35 PM File folder
, 06_04_2013 Protocol 6,/4/2013 9:54 AM File folder
06 04 2013 Video 6,/4/2013 2:20 PM File folder
| , 06_20_2013 12 52 44 3D 6/20/201312:53 PM File folder
0 06_20_2013 13 31 22 30 720 6/20/20131:31 PM File folder
0 06_20_2013 13 33 44 3D 720 6/20/2013 1:34 PM File folder
J 480p_HDCP 6/3/2013 1:49 PM File folder
) T20p 6/3/2013 1:48 PM File folder
) 2011 02 18 14 33 53 6,/3/2013 1:48 PM File folder
) 2012 01 0916 _29 26 6,/3/2013 1:48 PM File folder
J 2012_01_30_08_29_25 6,/3/2013 5:08 PM File folder
J wd-test-2_Capture 6/3/2013 1:49 PM File folder

When you relaunch the ATP Manager you will see all the capture files that you transferred to the
directory.
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13 Transferring Capture Files from the M42h to a PC

The M42h 96G Video Analyzer/Generator for HDMI® offers portability of data. You can disseminate
captured files or even compliance tests to other locations for analysis by other colleagues. When you
make a capture using the embedded GUI the captured files are retained on the M42h test
instrument.

Note: The procedures provided in this chapter show how to transfer ACA traces and captures
playback files, but you can transfer EDIDs, image lists, or any other type of data type under the
Navigator tab.

If you want to disseminate these captured files to others you will have to transfer these capture files
to your PC. You can transfer files from the M42h 96G Video Analyzer/Generator to your host PC in
three ways: 1) Data Transfer GUI utility, 2) USB drive, 3) command line FTP.

13.1 Transferring Capture Files Using the Data Transfer Utility

You can transfer files easily using the ATP Manager’'s Data Transfer utility. Follow the procedures
below.

To transfer ACA files from the M42h to your PC using the Data Transfer utility:

1. Through the external ATP Manager, access the Generator/Port Control panel either through
the View pull-down menu or the Generator button located on the top of the interface. Refer to
the screen shots below.

Note: This procedure shows examples of transferring ACA traces, capture files and Playback files
but you can transfer EDIDs, image lists or any other type of data type under the Navigator tab.

2. Access the Data Transfer utility by double-clicking on Transfer on one of the data sets in the
Navigator window.

This enables you to select the M42h 96G Video Analyzer/Generator that you want to transfer data
from.

The Data Transfer panel appears in context with the ACA files on the M42h (Instrument) under the
Instrument Files available as shown below.
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& Data Transfer: HDMI Caplufi

Lecal Files
w i User
» 11.28.2020.12_23 42
= BE_10G_10bit_D5SC
= B 106 1061 _Ex_1
# BE_199 420 100 _3
& BE_RC2
F AAAA BK Capturel2 09 2019 09 02 02
= AMA Test
= AA_DAY
F AA_HDMI_20_66_TMDS_Video_Timeng_HDCP22
e A _HDMI_21_BK_FRL
= AA_HDMI_21_RC
¥ DISC-BkI0-420-10bit- 10Gxd
F DSC-BR30-422- 10004
& DSC-B30-RGE- 100it- Vkud
#= FRL_DSC 8G_2
= WhydK_Caphare
= Nydk_TMDS_Capture
= Mydk_TMDS_Caphure_2
# MyBK30_420_100_10G_4Lane_Cagture
# MyBK30_420_10b_3G_%la_20hLPCW_DSC

Rename Delete

< Copy
& Move

Instrument Files
w | Uier
o 1_28 2000 _12_21_32
Rename Delete

3. Highlight a directory on the Local Files side (host PC) and then initiate a Copy or Move.

The file appears on the PC host Local Files (below).

Rev. 1

Data Transfer: HOMI Capture

Local Files
~ W User
1128 202012 23 42
= BK_10G_10bit
* BK_10G_10bi1_E
= BE_199_420_10
= BK_RC2
F AARA_BK Capturel2 09 20019 _09_02_02
ARG Test
# AA_DAT
= AA_HDMI_20 6G_TMOS_Video_Timing_ HDCP22
= AA_HDMI_21_8k_FRL
F AA_HDMI_21_RC
# DEC-BK30-420- 1004t- 10GKd
F DEC-BL30-422- 100G
F DAC-Bk30-RGB- 10bit- 106w
* FRL_DSC_BG_2
b Myl Capture
= MydE_TMDS_Capture
= MydE_TMDS5_Capture_2
= MyBE30_420_100_10G_4Lane_Capture
+ MyBK30_420_100_3G_3Ln_2ChLPCM_DSC

Rename Delete

Instrument Files
~ G User

1128 202012 21 32

Copy #
Move ¥k

i M

Rename Delete

[
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To transfer Playback files from the M42h to your PC using the Data Transfer utility:

2. Through the external ATP Manager, access the Generator/Port Control panel either through the
View pull-down menu or the Generator button located on the top of the interface. Refer to the
screen shots below.

Note: This procedure shows examples of transferring ACA traces, capture files and Playback files
but you can transfer EDIDs, image lists, or any other type of data type under the Navigator tab.

3. Access the Data Transfer utility by double-clicking on Transfer on one of the data sets in the
Navigator window.

== Navigator

Captures Refresh Name Date / Time
New Folder e
Compliance image List
Browse Golden Frame
ACA Delete v Playback
v & User
ED C & scdc_regs 2020/10/28 16&20:17
Rename & refframes 2020/10/28 1620:17
Formats & patternlists 2020/10/28 1620:17
Transfer @ images 2020/10/28 162017
age Organize & imagelists 2020/10/28 1620:17
@ formats 2020/10/28 16:20:17
Instruments @ formatlists 2020/10/28 1&20:17
@ favorites 2020/10/28 1620:17
Other - & edids 2020/10/28 162017
& dpcd_regs 2020/10/28 1620:17
& captures-op 2020/10/28 162017
@ audio_lpcm 2020/10/28 162017
@ aca 2020/10/28 1620017

& Playback List
DSC Configuration

The Data Transfer panel appears in context with the ACA files on the M42h (Instrument) under the
Instrument Files available as shown below.
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! Data Transfer: Playback

Local Files | Instrument Files
w (B User w G User

o framp1080pE0c24.ob
w] framp 1080pE0C36.pb
ul framp 1080pEedciEph
ml framp480p6&0c24.pb
o] framp720p60c24.ph
W ramp 1080pE0c24 ph
M ramp1080peic3aph
M rarmp 1080pE0c4B ph
m ramp480p60c24.pb
M rampT20p60c2d pb

wil fromp 1080p60c24.pb
w framp 1080060 36,06
o] fromp 108006048 o
w frompd80psic24 pb
W] framp F20p60024 pb
o ramp 1080p60c24.pb
o ramp 1080pE0c 26,00
il ramp 1080p60c48. b
W ramp480pEic24 ph
.'1 ramp F20p60c 24 pb

ﬁ & Standard ﬁ

& New

4. Highlight a directory on the Local Files side (host PC) and then initiate a Copy or Move.

The file appears on the PC host Local Files (below).
To transfer Capture files from the M42h to your PC using the Data Transfer utility:

5. Through the external ATP Manager, access the Generator/Port Control panel either through
the View pull-down menu or the Generator button located on the top of the interface. Refer to
the screen shots below.

6. Access the Data Transfer utility by double-clicking on Transfer on one of the data sets in the
Navigator window.
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Refresh Narme Date / Time

v B Use
Evowse v o NI O Captame 06 2020/06/08 13654
Defete o Dlercoe 150085481

S Information i
Rename e
Transfer ~pa %

ners DR

Expont

Rev. 1

The Data Transfer: Capture Data dialog box appears (below) enabling you to select the M42h 96G
Video Analyzer/Generator that you want to transfer data from. Select the desired M42h 96G Video
Analyzer/Generator and click OK.

The Data Transfer panel appears in context with the Capture files on the M42h (Instrument) under

the Instrument Files available as shown below.
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Data Transfer: HDMI Capture

Local Files Instrument Files

1.2 0.12.23 42
8K_Capture12_09_2019_09.02 02

Copy »

Move »»

$ Copy

<« Move

_10G_4Lane_Capture

G _3Ln 2ChLPCM_DSC

Rename Delete Rename Delete

(cuose | 3

7. Highlight a directory on the Local Files side (host PC) and then initiate a Copy or Move.
The file appears on the PC host Local Files.

13.2 Transferring Capture Files Using the Command Line

If you have initiated captures through the embedded ATP Manager through the built-in touch screen,
you can transfer these capture files to your PC where the external ATP Manager is installed. This
enables you to view the captured data on the external ATP Manager and to disseminate these
captures to other colleagues for additional analysis.

There are three ways you can transfer files from the M42h to the PC. 1) using an FTP utility, 2) using
the FTP command, or 3) saving the files to a USB drive connected to the M42h.

Instructions for transferring files using the command line FTP and saving to a USB are provided.
Procedures for transferring the captured files using an FTP utility such as FileZilla are not provided.
Please refer to the user documentation provided with FileZilla. You can download FileZilla at:
https://www.ohloh.net/projects/filezilla/download?filename=FileZilla_3.3.2_win32-setup.exe.

You will need to use the username of qd and the password of gd to login to the M42h in each case.
To transfer capture files using the FTP command:

1. Open the DOS utility window on your PC.
2. Enter the following command at the prompt:
ftp 192.168.254.237 // where 192.168.254.237 is the IP address of the M42h

You will then be prompted for a login. Enter gd and qd for the username and password as
shown below.
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User (192.168.254.237: (none)): qgd
Password required for gd

3. Change directories to the specific workspace directory using the DIR and CD commands.
ftp> dir
ftp> cd workspace
ftp> cd captures
ftp> cd 2010 07 14 01 37 01
4. Use the binary mode for the FTP transfer.
ftp> bin
5. Initiate the FTP get command on the pdecode.log file.
ftp> get pdecode.log

6. Repeat the FTP GET command for the other files you wish to view through the external ATP
Manager. You will want to transfer the .log files at a minimum. You may also want to transfer the
.img files for the video thumbnails.

7. Exit the FTP command line with the following command:
ftp> bye

8. Recreate the directory with an appropriate name in the ATP Manager’s working directories:
guantumdata/M42hManager/M42hmgr/workspace/captures/.

9. Move the pdecode.log file and other files that you transferred to your PC into the new directory.
You will now be able to view the files through the ATP Manager.

13.3 Transferring Capture Files Using USB Drives

If you have initiated captures through the embedded ATP Manager through the built-in touch screen,
you can transfer these capture files to a PC using a USB drive.

To transfer capture files using a USB drive:

1. Connect a USB thumb drive on the back of the M42h.

M42h Advanced Test Platform

2. Minimize or close the embedded GUI by touch selecting the Quantumdata M42h Manager icon
on the bottom status panel of the GUI.

3. Touch the workspace icon on the touch screen desktop.
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A navigation directory window appears.

4. Browse and locate the capture files in /Thome/qd/workspace/captures/

5. Touch select and highlight the captures directory

6. Touch select the top-level Edit pull-down menu and select Copy.

7. Touch select the lower left button just above the Start button to change the left panel view.

You should see qd, Desktop, USB flash disk, and 2 GB Volume if you touched the correct button on
lower left.

8. Touch select the USB flash disk to change the right panel view to show the USB thumb drive's
contents.

9. Touch any white space on the right panel to focus it.
10. Touch select Edit at top and then touch Paste to copy the capture directory to your USB drive.

You can now place the USB drive in your PC and move the files over to the M42h Manager’s
working directories: quantumdata/M42hManager/M42hmgr/workspace/captures/.
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14 Passive Probing and Pass Through Mode

Important Note: This functionality is not yet supported in the M42h. This section is for future
reference only.

The M42h offers the ability to monitor video/transactional data in two passive modes:

e Passively Probing: monitor DDC Channel transactions between a source and sink in FRL and
TMDS mode
e Card Pass Through: monitor video and metadata between a source and sink in TMDS mode

There are certain restrictions when working with these two features, which are detailed in the
following sections.

Note: These features require License 114 (SKU 95-00230) to enable functionality. Contact
Teledyne-LeCroy support for information on obtaining new licenses.

14.1 Physical Connections for Pass Through Mode and Passive Probing

Special connections need to be made between the source and sink devices and the M42h for both
Pass-Through Mode and Passive Probing. Pass-through Mode has a typical Passive Monitoring
physical connection setup, while Passive Probing (or “sniffing”) of DDC Channel Transactions
requires a custom-made cable that Teledyne-LeCroy provides.

14.1.1 Connections for Pass through Mode (TMDS Only)

Important Note: This features is not currently supported in the M42h.

You must establish a new connection when using Pass-through mode to monitor video and
metadata in TMDS mode. This procedure describes how to connect a source and sink to the M42h
for Pass through Mode.

Use the diagram below as a guideline. Connect the HDMI Source DUT to the M42h In/Rx port, and
connect the HDMI® Sink DUT to the M42h Out/Tx port, as shown below.
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External Display _

for ATP Manager | HDMI Sink (UHD TV)
Device Under Test

HDMI Source
Device Under Test

“PUTELEDYNE LECROY

Keyboard & Mouse
for Controlling
ATP Manager

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.

14.1.2 Connections for Passive Probing of DDC Channel Transactions (FRL and TMDS)

For passive probing of DDC Channel, you must establish connection between the Source, Sink, and
M42h devices using a custom HDMI cable. The cable, shown below, is supplied by Teledyne-
LeCroy.

This procedure describes how to monitor the DDC channel passively between a source and sink
device in either TMDS or FRL mode. This feature is optional and requires a license.

Refer to the example test setup below. Connect one end of the special HDMI cable to each the
HDMI FRL Source DUT, the HDMI FRL Sink DUT, and the In/Rx port of the M42h instrument, as
shown below.
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HDMI FRL Sink DUT

e [z

HDMI DDC
HDMI FRL Source DUT DP Aux Chan

Custom HDMI cable

Aux Sniffer
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14.2 Enabling Passive Mode in Realtime Analyzer
Use the following procedure to connect your source and sink DUT to the M42h in Passive mode:

1. Open the “RealTime” Receiver (Basic Analyzer) window of the embedded ATP (running on the
externally connected display connected to the HDMI port in the back).

2. Click on the Mode flyout button on the right-hand side bar. Sink Emulation should be enabled
prior to activating Pass-through mode.

486G Protocol Analyzer HDMI RX
Unencrypted 88 HDMI 74.25 disabled

FRL STATS
CTA VIC=34: 1920x1080p @ 30 Hz 16:9 1920 x 1080 Progressive (8 bpc), RGB Not Encrypted

DSC Video Off

1. Click on Pass-Through (indicated above) to enable passive monitoring.

Passive monitoring will be indicated in the PassTh field of the Analyzer Dashboard, as shown

Unencrypted 54 HDMI 74.25 disfbled
y

1920x1080p 30 Hz 16:9 920 x 1080 Progressive (8 bpc), RGB Not Encrypted
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14.3 Card Pass Through for Monitoring TMDS Video and Metadata

Pass Through mode is used to monitor only TMDS video and metadata. TMDS DDC Channel
Monitoring is possible, and procedures for that are in the next section.

After establishing the physical connections and enabling passive monitoring per the procedures in
the previous section, Pass Through mode is enabled.

Use the procedures in this section to monitor TMDS video and metadata in Pass Through mode.
14.3.1 Verifying Passed-Through Video

Prior to initiating a capture of the passed-through video, verify that the video signal is being properly
transmitted by the source. Navigate to the Basic Analyzer and verify that the image is properly
displayed, and the snapshot data in the Analyzer dashboard is correct for the transmitted signal.

The Analyzer will also indicate in the dashboard if Pass-through mode is enabled, which it should be
if you follow the procedures in the previous section. See the example below for details.

disabled

MI 74.25
9 x 1080 Progressive (8 bpc *n:wptﬂd
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This subsection briefly describes the procedures for capturing passed-through TMDS streams.
Detailed explanation/procedures can be found in the Capture Control Chapter. The functions are
the same for Capture Control during basic source testing and Pass-through mode.

1. Select the Capture Control application from the Control Page of the Main screen.

5. Navigator = 8 || Apps = B8
; e Refresh Name Date / Time
Captures
spre ~ (= HDMI Capture qua ntumdata
ol [ User - =
Compliance = DP Capture Control Compliance Editors Other
(& DI Match
ACA
EDID/DPCD Je— —t
- Tt
[FEmEE Generator Receiver ACA Remote
Control
Images
Instruments @
Other D_"j ,—;}é}
Capture Control HEAC
2. Select the TMDS tab at the top of the Capture Control window.
Capture Coniro — O 4

Capture Port  Select
TMDS FRL AVMute Test (TMDS) Audic Test (TMDS)
Trigger Moda: %
HEASTNE  After TP Immediate
Buffer Size: 409,60 MB
5.000% < »
Trigger Fosition (TP) within the Buffer: .00 M
0000% < »
HotPlug on Capture Start: o
HotPlug Duration: 1 ms
Video Check: @l
Data Trigger
Typa: Data Analysis [Audio Video,Data Islands] -
Analysis:
Data Decode Timing Video Analysis
3. Setthe Video Trigger mode using the information described below:
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1 Select
T™MDS FRL AVMute Test (TMDS) Audio Test (TMDS)

Trigger Mode:

SIS After TP Immediate  y of sar
] g Baf

First Event — The trigger occurs on the first event—first occurrence—of the trigger condition defined
in the Trigger Type pull-down menu (Vsync, encryption Enabled, Encryption Disabled, External
Trigger, Manual Trigger, TMDS Clock Change). Depending on the setting of the Trigger Position
slider, you may have some of the captured data in the buffer that accumulated prior to the trigger
condition and some of the captured data in the buffer that accumulated after the trigger condition. At
the left most position there will be no data in the capture buffer that occurred prior to the trigger
event. At the right most position, all the data in the capture buffer will be data that accumulated prior
to the trigger event. Because the trigger condition could be met quite quickly, the capture buffer may
not be filled to the amount specified in Buffer Size.

After TP (Trigger Position) — In this setting the trigger condition specified in the Trigger Type pull-
down menu will be ignored until data has accumulated in the capture buffer up to the point where the
Trigger Position slider is set. Once the data has accumulated to the setting of the Trigger Position,
any event matching the Trigger Type specified will cause a trigger condition and data accumulation
will begin. Some of the data in the capture buffer will be data that has accumulated prior to the
trigger condition being met and some of the data in the capture buffer will be data that has
accumulated after the trigger condition was met. This setting will ensure that the capture buffer is
filled to the Buffer Size setting.

Immediate — Data capture begins accumulating immediately when the Start Capture button is
activated. Data capture halts when buffer is filled. This setting will not provide any capture history,
i.e. none of the captured data accumulated in the capture buffer will be data that occurred prior to
the capture trigger event (activating the Start Capture button).

4. Set the Buffer Size slider to a percent value to meet your requirements. You can capture up to
about 4GB of data which is about 1150 frames at 576p/480p and about 204 frames at 1080p
which includes the passed-through video. If you do not want to capture the video and only
capture the passed-through metadata, you can store well over 200,000 frames of data with the
4GByte storage capabilities.

Buffer Size:
5.000% < &
Trigger Position (TP) within the Buffer:

0.000% < *

5. Set the Trigger Position within the Buffer slider to a percent value to meet your requirements.
This slider enables you to set the position of the trigger event within the captured pass-through
data. This is a slider that provides an indication (on the left) of the location within the captured
data, expressed as a percent with 0% indicating that the trigger event occurs at the beginning of
the captured data and 100% indicating that the trigger event occurs at the end of the captured
data.

Note: When using Manual trigger, it is important to set the Trigger Position to ensure that there is
some captured data prior to the manual trigger start point. The manual trigger is particularly useful
when you are observing the behavior of a connected sink and then manually initiating the trigger
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when a particular symptom exhibits itself. Typically, you should move the trigger position to the right
nearest the 100% mark. This way you ensure that there is data prior to the trigger event by
accounting for reaction time between the time the symptom occurs and the time you initiate the

trigger. Refer to the settings below which are typical.

Buffer Size:
5.000% < ¥
Trigger Fosition (TP) within the Buffer: .00 M
0.000% < >

Note: If you are going to be taking some action on the device under test that will halt video being
passed-through, such as unseating and reseating the HDMI cable, you will need to turn on the
Video Check radio button in the Capture Configuration section of the Capture Control dialog box.

HotPlug on Capture Start: o
HotPlug Duration: ms
Video Check: &

Data Trigger
Type: [Data Analysis [AudioVideo,Data Islands] =
Analysis:
Data Decode Timing Video Analysis

START CAPTURE

6. Select the Capture tab.
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7. Select the Data Selection Type from the pull-down menu provided.
¥ Capturs Contred - [+ x
1 Select
THDS FRL AVMute Test (TMDS) Audio Test (TMDS)

Trigges Mode

[DASTSE After TP immedate i::;—rl:cl:vr:: ::‘f;? :. ;;L:'

N of Sutter Buae afeer TF - M0 0P

Buffec Siae: (R

S00% « ?
TrigUer POALtien (TF] WATHLA The BNETer: - =

Dato% < >
HotFlog on Captuee St -

HOEPeQ Duration re
Vidoo Check: @
Dt Trigoes

By Data Analysis [Audio Video Dats 1dands ~
Raalysis:

[ e ] s

Raver Autho Dato e iw
1Al = 1
o Select &
T™DS FRL AVMuta Teat (THDS) Audio Teat (TMDS)

Trigges Nade:

[NESNE After TP immedate ;X:ﬁ::c_:‘: :-:Tr; by : o

& of Buther Soaw afeer T - ) -

Buffer Slaw: Vet o

S000% « >
Trigger Popition (T¥) sithin the Suffas: o -

0000% ¢

HotFug on Cepture Stert: o

Type: FRL Decode -

Analysis:

START CAPTURE

HarYieg Duaton s
Vidos Check:
Dara Trigger
wype:
Analysis DO Analyss [Audio,Video,Detg sknas)
Date tsland Anslysis [Only Data tednnds] Audio Pt Data
Peotocst Aneyais
R g crambled Protocal Asslysis
7 START SARTURE
8. Select the Trigger selection Condition.
Data Trigger

9. Click on the Start Capture button.
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IHntPtug on Capture Start: o

HotPlug Duration: ] ma

Video Check:
Data Trigger

Type: [Data Analysis [AudioVideo,Data Islands] =
Analysis:

Data Decode Timing Video Analysis

START CAPTURE

The M42h 96G Video Analyzer/Generator will capture the passed-through data for analysis. A series
of dialog boxes will appear showing the capturing in progress (one example shown below).

Note: If there is some action that needs to be taken by a user to cause the trigger condition to occur,
the capture dialog box will state “Waiting for capture trigger to occur...”

Capture Progress

0. Post Capture Processing

Generating decode data...

When the M42h 96G Video Analyzer/Generator is finished capturing data a decode file is shown in
the Event Plot panel and the Decode panel.
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HDN Cagituie i - =] "-.
Degode | Open  Segment
Evenis Find TimeFormat HHMMSS.ms.us.ne(ps) =

W | @ @ Marker1 £ % % Marker? ' ) Rows
O0:0.027.1 58,470,858 0:0:0.008.848.741.043 [F17 L

K &€ < > & A
FRLESC LS
FRLCAL FRACE FRLCTE
FRLERE,
FRLFT P AP AT
[
VO-FRE
FRLFEC
WEMC
HETHC HEPHE D
™S -]
LR R T R [ER T RIS X 0 B DR B T R ART Al S8 A B2 SR [ERXCEECTN .tk )
Torng: (M5 ma e nnpr)

Detadls  Raw Data @ . « Al
Evant Timeltamp Frji Line FinfOfs  Type LubTyps Description
¢ B2ZEADD OcBoD. B BEE-T4L. 343 17 [{=11 FRL DI 32 DI langth
# BIEAP0 0:0:D. 000 BEN.T4R. 55D n 604 FRL TLANE 16 Wides Blankirg charactezs
# B2EAS] 0:0:0.000. 840,720,043 17 E04 L HSYNC 11 HSYNC
& B2EA93 0:5:0.090. 80 5.0 17 10 ] FRL DITCE 2 DI TEailing Cuard Band.
o BZEASA 3r8i0.990, 80 17 620 FRL TAE 376 GAF characters
= BZERRE aE 17 955 FRL BLAME 16 Video Blankimg characters
= BZERPE GcBi0 586, 000530, 153 7 191z FRL FEC FEC Farity bytes
OATR:
010 8001 8001 8001
8001 S001 B005 BOOL
BO0S B425 B005 BO0E
c2lc cidc 30lc 001lc

Detailed explanation/procedures for the Capture Viewer can be found in the TMDS Capture Viewer
section of the Capture Control chapter. The functions are the same for Capture Control during
source testing and Pass-through mode.

14.4 Passive Probing for Monitoring DDC Channel Transactions

The M42h is also capable of Passive Probing for monitoring DDC Channel Transactions with both
TMDS and FRL video streams. Passive Probing may also be referred to as “sniffing” the DDC
Channel transactions.

14.4.1 Establishing Connections
For passive probing of DDC Channel, you must establish connection between the Source, Sink, and

M42h devices using a custom HDMI cable. The cable, shown below, is supplied by Teledyne-
LeCroy.
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This procedure describes how to monitor the DDC channel passively between a source and sink
device in either TMDS or FRL mode. This feature is optional and requires a license.

Refer to the example test setup below. Connect one end of the special HDMI cable to each the
HDMI FRL Source DUT, the HDMI FRL Sink DUT, and the In/Rx port of the M42h instrument, as
shown below.

HDMI FRL Sink DUT

HDMI DDC
DP Aux Chan
Connection

HDMI FRL Source DUT

Custom HDMI cable

Aux Sniffer

14.4.2 Operating ACA Utility for DDC Channel Analysis

This subsection briefly covers the ACA Utility for Passive DDC Channel Capture/Analysis. For full
explanation/procedures, refer to the ACA Utility Chapter. The operation of the ACA is the same
during passive monitoring as when testing a source or a sink.

Use the following procedures to passively monitor the HDMI DDC transactions with an HDMI device
in real time. The procedures assume that the HDMI device under test is powered up and connected
to one of the M42h 96G Video Analyzer/Generator ports.

The operation of the two ACA real time utilities—Aux Channel Analyzer on the embedded M42h
GUI and the ACA Remote Control on the external ATP Manager-- is similar. The screen examples
used in this subsection are from the ACA Remote Control utility on the external ATP Manager
exceptions related to the operation of the ACA on the embedded ATP Manager are noted.

Important Note: You can filter and search through the passively captured ACA traces. Procedures
for searching and sorting are provided in the Find/Filter sections within the ACA Chapter.

To monitor the HDMI DDC transactions:
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1. For the embedded ACA utility, select the Aux Channel Analyzer on the page 1 (Card Control) of
the Apps panel:

quantumdata

Control Compliance Editors Other
Generator 48G Protocol eARC Slave Aux. Channel Capture Control
Analyzer HDMI RX Analyzer
RX

The Aux Channel Analyzer panel appears as shown below:

Clear Events Options Scroll-lock File = D Close Navigator Home Back
i Aux. Channel Analyzer [-] Events: 0

For the remote host PC ACA utility, touch select the ACA Remote Control on the page 1 (Card
Control) of the Apps panel:

quantumdata

Control Compliance Editors Other
= =
Generator Receiver ACA Remote
Control
=) &5
Capture Control HEAC
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The ACA Remote Control panel appears as shown below:

E acA Remate Conteal - O ®
HSCONNECT] Evenis  Oplions  Scrollock | Clear  Save = o
@ Total Everits: 63

238 SCDE 11 +00:43:57,571417 < €3 [48.76 kbps) ] Type: Update Flags Reads

29 SCDC 11 400:43:57.571908 W Update_C 63 (48.76 kbps) Count: 347

Start Tims: +00:44:04.082315
Time betwsen Rsads
Avg: 2_.180 mssoc
Min: 1.365 mzec

a0 BCDE 11 +00:43:57.5T4530 R Updata 0 (4B.T76 kbps]
n SChE 11 +0D:43:57, 5750321 < B0 [48.T76 kbpa)
32 scoou 11 +00:43:57.577478 Updats Reads 6: 00

33 s5CDC 11 +00:43:57 600580 B Update_0 [48_76 kbps) Max: 12.4%1 msec

34 =eBe 11 +00:43:57,601071 < E1 [48.TE kbpa) 10h: Updats 0

35 scoc 11 +00:43:57. 601563 R Status Flags 1 (48.7€ kbps) -

16  SCDC 11 +00:43:57 601890 < 00 [48.TE kbps) Bit  Hane Valus Description
37 Sene 11 #00:43:57.602382 R Seatus_Flags 2 (4B.76 Yhpa) ";“ ;;.:;;d;:; """"""""" ;:.';I """"""""
38 SCDC AL «00:43:57.602730 | < 00 (48.76 kbps) 1 czo updats S

39 SCDC 11 +00:43:57.603201 R Update_0 [48.76 kbps) 2 BR_Test W9

40 =eDe 11 +00:43:57.603525 < E1 [48_Bl kbpa) 3 Ssurcs_Test_Update H (0]

41 sCDC 11 +00:43:57, 604020 W Updats 0 61 (48,76 kbps) 1 FRL_start wig)

42 SCDC 11 +00:43:57.80467¢ || B update 0 [40.78 kbpe) : :s:_:w:r :E:JI

43 ECDE 11 +00:43:57.605167 < 41 [48.76 kbpa) 7 - R

44 scocu i +00:43:57, 607635 Updats Reads 17: 41

45 scDC 11 +00:43:57. 655083 R Updats 0 (48.74 kbps)
46 BED 11 +00:43:57.660380 < E1 [4B.7& kbpa)

47 2CDE i1 +00:43:57, 660708 W Updats O 51 (48,76 kbpa)
48 scoo 11 #0043 58055004 R Updats & (48.74 kbps)
49 fl= 11 +00:43:58.0585085 < 00 (48.7& kbps)

50 schey 11 +00:43:58,060963 Updats Raads 500: 00

81 scpo A1 +00:43:59. 568594 R Updats & ([48.74 kbps)
52 fl= o 11 +00:43:55.568923 < 00 {48.76 kbps)

53 sScpeu 11 +00:43:55, 5T1545 Update Reads S500: 00

54 Scpe A1 #0044 0L.0THII4 Il‘ Update 0 [40.76 kbps)

55 SCDo 11 +00:44:01.075341 < 00 {48.76 kbps)

56 Scheu 11 +00:44:01.081739% Updats Raada 500: 00

57 scpe AL +00:44:02.581240 R Update 0 [48.76 kbps)
58 5CDT 11 +00:44:02.581731 < 00 {48.76 kbps)

59 scoou 1L +00:44:02. 554185 Update Feads 500: 00

80 SCcoe AL +00:44:04.07TRT0 R update & [48.76 kbps)
&1 5CDT 11 +00:44:04.0T5061 < @0 (408.76 kbps)

< # £2: Opdate Reads 347: G0

K

For the ACA Remote Control panel you will have to connect to an M42h Instrument that you have
provisioned in the external ATP Manager application. The ACA Remote Control dialog box will
appear showing all the M42h systems you have provisioned in the M42h GUI Manger. Typically you
will only have one M42h system provisioned in the application, so you will simply select your lone
M42h system and click the OK button on the dialog box.

From the Events 5=

button on the ACA panel, select the HDMI’s port that you are monitoring

using the pull-down menu . Refer to the screen example below.
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All Events Unselect All Events on Port

No Events

~8

C
O
O
=
O
O

486G Protocol Analyzer HDMI RX IN/RX

] All Events

DDC

CEC
elRC
Read/Write (not HE)
Comma
5 Volt Change
Hot-Plug
Heartbeat
Cap Data Structure Read

(oot |

The ACA Event Selection dialog box is shown below.

2. Specify which events you wish to passively monitor. You can select All Events or any set of

individual events.

ACA Event Selection

AllEvents  No Events Unselect All Events on Port

v

O0O00l

{
|
|
J
r

—

48G Protocol Analyzer HDMI RX IN/RX

] All Events

DDC
HDCP
EDID
SCDC
Other
IDCC

CEC
eARC

Read/Write (not HB)
Comma

5 Volt Change

Hot-Plug

Heartbeat

Cap Data Structure Read
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Take the necessary action—such as a hot plug—to initiate EDID, HDCP or CEC transactions. You

will see the Aux Chan transactions in the ACA panel as shown below.

Select the Start EEl button on the ACA Menu panel on the right to initiate the passive viewing of the
HDMI (or MHL) DDC transactions. 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 menu panel on the

right. These are indicated in the screen example below.

B ACA Data Wirwes

p

Open  Cloge  Expon Opticns Filter  Find o

[By_FRL_LT_1] Events: 148 (291)

] SChE  EDMI-RLD +02:22: 44 . 4571EE B Updats 0 (48.71 kbpa) 2 Typa: Scho

1 Sche  HDWT-RL0 +02:22 44 487513 < 01 [48.71 kipa) 3 5!-;‘!.: ':ﬂll :ﬁ-n!:;;?“ﬂ?

2 EDID EHDMI-R10  402:22:44.537648 || W Segment 00 ([48.71 kbps) ——— I!Cl’.l.l:; 'sl_::’_!m =

1 ECID  EDMI-P10 +02:22:44. 537978 B EDID 00 (48,71 kbps) Write, 1 byte

] EDID  HDMI-R10 #02: 2344, 530467 < 138 bytes (48,71 kbps) 3ln: config 1

5 EDID MDMI=-R10 *02:-23:44 662328 W Segmant 00 (48.71 kbps}

& EBID  EOMI-RL0 +02:22: 44, G62E56 B EDID B0 (48,71 kbpa) Bit Hama valus Dascription

7 EBID  EOMI-RL0 +02:22:44. 663147 < 128 bytas (48.71 kbpa) S e e o
] SCDE  HDMI-RLO +02:22:44. 737366 Address OmAB MACKed 3-0 FRL Bats € FRL, 12 Gps/lane, 4 Lans
8 SCDC  EDMI-RLD  402:22:44.737828 || Address 0xAB MACKed 34 ¥re Terals 2

1 S5CDC  HDMI=R10 4022344737857 Insufficient Data e

11 S5CDC  MOMI-RALD #02: 2344, 7308021 Imaufficient Data TR Ea T

12 SCOC EDMI-RLO +02:22: 44, 747032 Addrass OxAB MACHad - Zvap

13 SCDE EDMI-RLO +02:22:44. 757150 Rddrass OxABE MACHad

14 BCDE  HDMI-RLD +02:22:44. 767512 B Status_Flags_0 (42.71 kbps)

1% SCOC  HDMI-RLO +02:22:44. 767028 < 41 [40.71 kbps]

SCDC W Config 1 04 (48,71 kbps)

i? SCDC HDMI=-Ri0 +02:33:44.775212 w rau!ig_: 0% (48,71 Ebps)

18 SCDE  EDMI-RLD #02:23: 44, 775867 R Update 0 (4871 kbps)

13 SChE  EBMT-RLD +02:22: 44 TTELSE < 01 [48.71 kbpa)
20 SCDOU  EDMI-RLO +02:22:44.779759 Update Reads 4: 01

21 SCDC HDMI-RLO +02:22: 44751268 B Updats_0 (48.71 kbps)

22 S5CDC  EDMI-RL0 +02:22:44. 791596 < 43 (48,71 kbps)

FE] SCDC  HDMI-RLD 402:33 44,7500 B Updats 0 (48.71 kbps)

24 SCOC  MDMI-RAO +02:23: 44, 795692 < &3 (48,71 kbpa)
25 SCBE  EDMI-RLD +02:22: 44796015 B Staktus Flags 1 (45,71 kbpa)
26 SchE  EDMI-RLO +02:22 144796511 < &5 [48.71 kbpa]

27 SCDE  EHDMI-RLO +02:22 144757002 B Status_Flags_2 (48.71 kbps)

-] S5CDC  HDMI-RL0 +02:22:44.797330 < B7 [48.71 kbps)

i SCDC  HEDMI-R10 402:23: 44797822 B Updats 0 (48.71 kbps)

1 S5COC MDMI-RAO #02:22: 44, 798149 < &3 (48,71 kbps) 2 g
EH SCOC  EDMI-RLD +02:23: 44, 758641 W Update 0 63 (48,71 kbpa)

€ w 16: W Config 1 06 {48.71 kbpa

E

3. 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.

Lemad Fiben
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Please note to use the ACA Data Viewer utility on your PC to view the traces or the ACA viewer on
the M42h embedded 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 Manager, you will have to transfer the saved file to your PC using the
external ATP Manager.

Detailed explanation/procedures for the ACA Data Viewer can be found in the ACA Data Viewer
section of the Chapter on the ACA Utility.
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15 Testing HDMI Displays with the M42h 96G Video
Analyzer/Generator

Important Note: Not all functionality described in this section is currently supported in the M42h, but
will be in a future release.

This chapter describes how to operate the M42h 96G Video Analyzer/Generator to test HDMI® 2.1
ultra-high-definition displays.

15.1 Workflow for running the video pattern testing of HDMI 2.1 displays

The workflow below is a high-level set of tasks for operating the M42h 96G Video
Analyzer/Generator. Note that the installation of the external ATP Manager and the Ethernet session
are optional; you can run the tests through the embedded ATP Manager.

1. Power up the M42h. Refer to the procedures in Powering up the M42h.

Note: The power switch in the front is used when you are turning off the M42h for a short period of
time. For extended periods of off time, it is best to power the M42h down by first using the power
button on the front and then the rocker switch on the back.

2. (Optional) Establish an Ethernet/IP connection between the external ATP Manager and the
M42h Advanced Test Platform using the procedures in the M42h Quick Start Guide.

3. Connect the HDMI sink device under test to one of the Tx ports.
4. Access M42h’s interface through the ATP Manager.
5. Select HDMI.

6. Select the formats (timing or resolution).

7. Select the test patterns you wish to test with.

8. Select any video options and settings.

9. Read the EDID of the connected display.

10. Read the SCDC registers of the connected display.
11. Select the audio format.

12. Test HDCP authentication response on the HDTV.
13. Monitor the sink DUT for any anomalies.

15.2 Connector Description

The following table provides images and descriptions of the front and rear panel features of the
M42h 96G Video Analyzer/Generator.

Note: The M42h 96G Video Analyzer/Generator contains an internal speaker for audio monitoring.
Speaker level is controlled by the front panel Volume knob. Audio monitoring and the volume control
are specifically for eARC Rx audio.

The following table describes the connectors and controls on the M42h front and back panels.

M42h Configurations Information / Function

Protocol Analyzer in M42h Front panel:
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M42h Configurations Information / Function

= A - HDMI 48G Rx port for analyzing HDMI
2.1 sources.

= B - HDMI 48G Tx port for testing HDMI 2.1
sinks.

= C - HDMI 96¢g Rx port for analyzing HDMI

LECROY g 2.2 sources.

= D - HDMI 96G Tx port for testing HDMI 2.2
sinks.
Note: LEDs (described in subsection 2.2.2
above).

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

= F - Volume knob for adjusting the internal
speaker level. Used for eARC Rx audio
only.

= G - Power button, press for on/off. See
Note following table.

= H - LCD Display (described in subsection
2.2.3 below).

"“ TELEDYNE

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

= F - Volume knob for adjusting the internal
speaker level. Used for eARC Rx audio
only.

= G - Power button, press for on/off. See
Note following table.

= H - LCD Display (described in section
2.2.3 above).

Back panel:

= | — Power plug (100-240VAC 50/60Hz)

= J - HDMI — Admin port for connecting
external HDMI UHD display for M42h ATP
Manager.

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

= L -RJ45 (2) - E1 Network for connecting
host PC running ATP Mgr. E2 Aux — Not
used

= M- DVI Not used.

= N -RS-232 (2) — Possible future use.

= O - Audio (2) — Possible future use.

= P — CrossSync — Possible future use.

= Q- 3mm Stereo Audio Jack Tip Ring
Sleeve (future)

15.3 Making the Physical HDMI Connections

This subsection describes the physical HDMI connections required to run the video pattern tests on
an HDMI display.
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HDMI Sink Device
Under Test

Ethernet Direct
Connection

“~ | Host PC Running
ATP Manager

Connection for Video Testing — M42h Ethernet Direct Connection

HDMI Sink (UHD TV)
Device Under Test

Host PC Running
ATP Manager

quantumdata M42h PR~ TELEDYNELECRO"

‘& ;e o

]

M42h

Connection for Video Testing — M42h Ethernet Hub or Corporate LAN
To make the physical HDMI connections:

This procedure assumes that you have assembled the M42h with the M42h 96G Video
Analyzer/Generator and the HDMI sink device under test and applied power to all these devices.
Refer to the procedures below and the diagrams above.

Connect your HDMI 2.1 sink device under test to the HDMI Tx/Out connector on the M42h 96G
Video Analyzer/Generator. Use an HDMI high speed compliant cable. Refer to the illustrations
below.
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HDMI Sink Device
Under Test

Ethernet Direct
Connection

Host PC Running
ATP Manager
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15.4 Navigating through the ATP Manager interface

Use the following procedures to navigate to the M42h 96G Video Analyzer/Generator testing
functions. You can access the M42h 96G Video Analyzer/Generator functionality through the Card
Control tab (Page 1 of 4) of the Apps panel as described below.

To navigate to the video test functions:

1. From the View menu, enable select the Generator item.

= |

Control Complianca Editors Othar

Generator Recsiver ACHK Remote

Once you establish the connection, the Generator panel will be populated as shown below:
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Bl Generator . =]

Disconnect

Refresh
Pattern Audio ) eARC Master
EDID L

Folder Lists

CTA

VESA

Resolution Vtotal Frame Rate Aspect 2160p60
240p2x  240pax 24/1,001 24 Ratio VIiC 97
288p2x  288pdx 25

480p 30/1.001 30
480p2x  4B0i2x 481,001 | 48 64:27
480pdx  480idx s0 f) 296135

576p 60/1.001 60 Box
576p2x | 576i2x 100
576pdx S576i4x 120/1.001 120

720p

1080p  1080i

LeftioRight = Settings Edit Clear Selection

The M42h 96G Video Analyzer/Generator can be identified by its name and slot number (Card 5) in
the example above.

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

Bl Generator

Pattern Audio Tools

CTA VESA Folder Lists EDID

The status area provides the following information:

Generator Status Area (Top)

Iltem Description

INTF The currently selected interface type for test. This could be
either HDMI or DVI. The sampling mode is included in
parentheses after the interface.

FMT The currently active format (selected resolution) and its
directory path.

IMG The currently active image (selected test pattern) and its
directory path.
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Generator Status Area (Top)

Iltem Description

Video Identification Code (VIC) | The VIC code is shown on the lower left of the upper status
panel

Resolution, scan and color and | The resolution, scan and colorimetry type and color depth are

color depth shown on in the lower portion of the upper status panel in the
center.

H:(Rate) The horizontal refresh rate of the selected timing.

F:(Rate) The frame or vertical refresh rate of the selected timing.

P:(Pixel Rate) The pixel clock rate of the selected timing.

Please note that if you are also making changes through the command line the information in the

status area it is not automatically updated. You must click on the Refresh | Refresh | activation
button to re-sync the status area.
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15.5 Selecting HDMI or DVI Formats

Use the following procedures to select the mode, HDMI or DVI on the M42h 96G Video
Analyzer/Generator.

To select Modes:

1. From the Main menu of the M42h 96G Video Analyzer/Generator, click the Modes pull-down
menu to select HDMI or DVI. Example shows 8K format at 1485MHz pixel rate.

Bl Generator = a X

Disconnect

Refresh

Pattern Audo

CTA VESA Folder Lists EDID I

Resolution Viotal Frame Rate Aspect <::|
240p2x  240pax 24/1.001 24 Ratio ViC 199

288p2x  288pdx 25

480p 30/1.001 | 30
480p2x 480X 48/1.001 = 48 s
480pdx  480idx 50

576p 60/1.001
576p2x  576i2x 100
576pax  576idx 120/1.001 | 120

720p

1080p = 1080i

LefttoRight = Settings Edit Clear Selection

Modes

Interface DsSC
o [RS oi
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When you select the interface type you will get a listing of HDMI (or DVI) formats and the INTF field
in the status area will show HDMI (or DVI). The screen example below depicts a set of HDMI
formats.

] X

Bl Generator

Disconnect

Refresh

Jatteor s
Pantemn xnted eARC Master

EDID X

Folder

VESA Lists

CTA

Resolution Viotal Frame Rate Aspect 4320p60
240p2x | 240pax 2401001 = 24 | Ratio geie
288p2x  288pdx 25

480p 30/1.001 | 30
480p2x 480X 48/1.001 48 6427
480pdx ~ 480idx 50

576p 60/1.001 Q0 Box
576p2x | 576i2x 100
576pax  576idx 120/1.001 | 120

720p

1080p 080

LefttoRight » Settings Edit Clear Selection
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15.6 Selecting Formats (Resolutions) — FRL Mode

You can select formats (timings) from the M42h 96G Video Analyzer/Generator’s format library. You
can select either from the entire list of formats or you can select from a subset or reduced set of the
formats that have or can define. You can select from a reduced set or subset of formats in either of

two ways:
e Select from a custom list you have created using the Format List Editor.
e Select from a list of formats configured from the EDID of the connected display.

Use the following procedures to select a video resolution (format). The procedure assumes that you
have already selected an interface (HDMI or DVI).

To select a format:

1. From the main window of the M42h 96G Video Analyzer/Generator, click the Format tab.

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

Bl Generatar

Disconnect

Refresh

CTA VESA Falder Lists EDID

Resolution Viotal Frame Rate Aszpect 4320p60
240p2x | 240pdx 24M1.001 | 24  Ratio VIC 198
288Bp2x | 2A8pdx 25

480p 30/1.001 | 30 169 ]
A80p2x 4807 487,001 48 6427
480pdx  ABDidx 50

576p 60/1.001 Box
576p2x  576i2 100
576pdx 576K 120/1.001 | 120

T20p

1080p  1080i

-—

2160p

LefitoRight = Settings Edit  Clear Selection @

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 = button to show the
selected format. When you click on the Star button the list of formats will be repositioned such that
the selected format is shown on the top line.
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Note that you can browse for a format using the scroll bar. You can also search for a format using
test strings on the Find Format dialog box.

2. Select a format from the list by clicking on it.
3. Click on the Find activation button on the lower portion of the Format panel.

I Settings Find  Transfer I

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.

Find
Search Text Matches. 9

43 4320p60sa
4320p598
4320p59s8
» Stans with 4320p30s8
4320p29
4320p298
4320p29sB
4320p30
4320p608

[omce ] I

4. Click on the EDID smart activation button on the upper panel under the tabs to configure the list
of formats in accordance with the EDID for the connected display.

Case Sensitive

Contains
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Bl Generator — o
Disconnect
Refresh

Pattern
an eARC Master

CTA VESA Folder T

Settings

-SRI N EIER VAT READ EDID AND GENERATE FORMATS . 5
< sfer

You can determine if the list of formats displayed is derived from the EDID of the connected display
by |00king at IOWQr status bar: READ EDID AMND GENERATE FORMATS .

When EDID formats are not active, the directory whose formats are being displayed is listed in the
lower panel as indicated below. Typically, this would be the Standard directory where the M42h’s
format list is stored. The default path is the Standard path. The following screen example shows the
Standard list indicated.
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Bl Generator - (] *
Disconnect
Refresh
= il eARC Master
CTA  VESA  Folder  Lists  EDID T
Resolution Viotal Frame Rate Aspect 4320p60 ator
240p2x | 240pax 2401001 24 | Ratio VG388 HDM
288p2x = 288pdx 25
480p 30/1.001 30
480p2x 480X 48/1.001 | 48 6427
480pdx  4B80idx 50
576p 60/1.001 B
576p2x  576i2x 100
576pax | 576idx 120/1.001 = 120
720p

1080p  1080i

LefttoRight = Settings Edit Clear Selection

You can change the directory of formats using the directory activation button

RS TeERs fsmandss= Y ou might wish to change the directory path if you have created your
own custom formats using the Format Editor to create custom formats. Note also that you can
configure a smaller list of formats to choose from using the Format List Edit; refer to Format List
Editor.

By default, when you create a custom format, the new format will be saved in the User directory.
When you select the directory activation button SEESSSNEEEES Fath: [seandazd 5 dialog box will appear
allowing you to select the alternative path such as the User path shown highlighted and selected in
the dialog box below.

& Format Path
Instrument Folders

G Uiser
o Stondord
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You can open and activate any custom Format Lists you have previously defined using
SELECT FOLDER | 3= rEaE s 1ol 5 F 4]

. A dialog box will appear enabling you to select a custom format list or
lists (below).

B Format Lists
Instrument Files
w i User
B My 4K _List
B My_BK_List

CHECK ALL | UN-CHECK ALL ALl CAMCEL

CTA WESA Folder Lists EMD

AXpROSE AxdtpiaR 30e4R

AN IELR A120p2 A130pae8 AXMpIEE Ax0pdd

Seitings  Find  Transder

You can select all or one custom Format List or any combination if you have several defined. The
example here shows selecting one Format List. The CHECK ALL and UN-CHECK ALL activation
buttons allow convenient selection where you have many Format Lists to choose from. The result of
selecting one custom Format List is shown in the screen example below. A limited set of formats are
displayed. The Path icon on the bottom status panel will display that new list (indicated below).

B Format Lists
Instrument Files
« G User
B My 4K _List
B My_BK_List

CHECK ALL | UN-CHECK ALL (ALl CAMCEL l
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Bl Generator - )
Disconnect

Refresh

Patter
attern eARC Master

X

CTA VESA Folder Lists EDID

Resolution Vtotal Frame Rate Aspect <:| 4 ator
VIC 199 DM

240p2x | 240p4x 24/1.001 24 | Ratio
288p2x  288pdx 25

480p 30/1.001 30
480p2x | 480I2x 48/1.001 48 6427
430pdx  480idx 50

576p 60/1.001 Box
576p2x  576i2x 100
576pAx  576idx 120/1.001 = 120

720p

1080p ~ 1080i

LefttoRight » Settings Edit Clear Selection

»

{

To select a format from the CEA smart filtering button:

1. From the main window of the M42h 96G Video Analyzer/Generator, click the Format tab.

The default for HDMI is to present the CTA smart filtering list as shown below. If the CTA button is
not active, simply click on the CTA button on the upper left of the top panel (indicated in the screen
shot below). The CTA smart filtering screen enables you to select formats through filtering of various
video parameters such as Resolution, Vtotal, Frame Rate and Aspect Ratio. As you optionally move
from left to right on the screen the list of available formats that meet the filtering criteria is shown on
the right.
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Bl Generatar - [m} =

CTA  VESA  Folder  Lists  EDID T
Resolution Viotal Frame Rate Aspect 4320p60 4 ator
240p2% | 240p4x 240000 | 24 Ratio ViG 199 &
288p2x | 288pdx 25
480p e
dﬂﬂp?x AB0i2x 481,001 4B 6427
480pdx | AB0idx 50

oo QD ox
576p2x  G7GIIX 100

576pdx | 576X 120/1.001 120
720p

1080p  1080i

2160p

Lefito Right = Settings Edit  Clear Selection
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Alternatively, you can select Arbitrary on the pull-down list on the lower control panel. The Arbitrary
selection enables you to specify filtering criteria in any order. Refer to the example below.

Bl Generator - o %

Disconnect

Refresh

CTA VESA Folder Lists EDID

Resolution | Viotal Frame Rate Aspect 480p60 480pEOLH 480p60SH T20p60 240p2x 2
2a0p2x | 240pax || 262 =~ 263 || 24n.001 @ 24 || Ratio Vi 2 e b 4 ic:S
25 43 240p2x_4 240p2x1.2 240p2xL4 240p2x$2 240p2x34
169 vice vics vic 8 viC 9 VIC 9
480p 30/1.000 30
| 64:27 240p4x_2 240pdx_4 240pdaxL2 240paxLa 240p4xs2
480p2x  4s02x || 48/1.001 @ 48 - VIC 12 VIC 12 VIC 12 vIC 12 VIC 13
p - 2561135
480p4x 0 240p4xS4 430p2x80 480p2xL2 480p2x52 1080p60
601000 [ [ Box | vic 13 VIC 14 VIC 14 VIC 15 VIC 16
100 LL 430p4x60 430p4axL2 480p4xS2 1080460 48012x60
VIC 35 VIC 35 VIC 36 VIC 46 vIC 50
120/1.001
aao2xd 430284 7209608 080p60SB 720p608
720p | VIC 50 VIC 51 VIC 69 VIC 76 vIC 83
1080p 10804 1125 240/1.001 240 1080pe08 2160p80 2160psowW 2160p6058 2160p608
11 1
2160p | 43209 | VIC 90 vIC 97 VIC 102 VIC 107 VIC 126

4320p60 4320p6058 4320p608
e 199 VIC 207 VIC 216

Arbitrary v Settings Clear Selection

=T
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Regardless of whether you choose Arbitrary or Left to Right, once you specify enough criteria, you
will be presented with one or a few format options on the right as shown in the example below.

Bl Generator — 0 X
Disconnect
Refresh
! Pattern Audio
CTA VESA Folder Lists EDID ™
Resolution Viotal Frame Rate Aspect 4320p60 418G . eratos
240p2x  240pdx 2411001 24  Ratio VIC 199 HOW
25
165
480p 30/1.001 = 30 ’
> 64:27
480p2x  480i2x 48/1.001 48
Moraes
480p4x so Qi 256135
60/1.001 60 Box
100 FILL
120/1.001 120
720p 200
1080p 10801 240/1.001 | 240
2160p 4320p

Arbitrary v Settings Clear Selection

Gl

The selection of formats works the same way when selecting VESA formats as shown in the
following sample screen.
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Bl Generatar = ] b4

CTA VESA Falder Lists EDID

Type Resolution Frame Rate Aspect CVT2560H
E3 766 | 800 Ratio '
CVR | 848 960 | 1024 A3
DMT | 1064 1152 1224 | 1280
DR 1360 1400 1440

1536 1600 1680 1704 50

1728 1800 =3

16:10

1864 1900 4B 128

234 2450 | [EEE) 2728 75

B3

Lefito Right = Settings Edit  Clear Selection
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15.7 Selecting Optimized Video Timing Formats

The M42h video generator function now provides a tab for OVT formats as shown below.

Format Pattern
CTA VESA ovT Folder Lists EDID
RID RID 02
1 2 3 4 5 12:‘54*;;“
1280 x 720 1280 x 720 1680 x 720 1920 x 1080 1920 x 1080
6 7 8 9 10

2560 x 1080 3840 x 1080 2560 x 1440 3440 x 1440 5120 x 1440

1 12 13 14 15
3840 x 2160 3840 x 2160 5120 x 2160 7680 x 2160 5120 x 2880

16 17 18 19 20
5120 x 2880 6880 x 2880 10240 x 2880 7680 x 4320 7680 x 4320

21 22 23 24 25
10240 x 4320  15360x4320  11520x 6480 11520 x 6480 15360 x 6480

26 27 28
15360 x 8640  15360x 8640 20480 x 3640

24/1.001 24 25 30/1.001 30 48/1.001

120 144/1.001 200 240/1.001 240

The M42h video generator function can generate OVT formats from an EDID read as shown below.
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1 Generator

& Output Disconnect

Refresh

. . DP 1.4
CTA VESA O\.".T.,-- Folder Lists EDIE] ____ s ——
~ Card 1
720p59 720p60 CVT0860 JEE Al iies
HDMI
Card 3
DMT0660 DMT0860 DMT1060 e
HDMI
DMT1260G DetQDH_3840x2160p60_RGB DetQDI2_1920x1080p60_RGB Card 6

eARC Master

Ovt_1280x720p144_RGB_16:9 Ovt_1280x720p200_RGB_16:9 Ovt_1280x720p240_RGB_16:9 7 T); .
sard 6

Ovi_1280x720p300_RGB_16:9 Ovt_1280x720p360_RGB_16:9 Ovt_1280x720p400_RGB_16:9
Ovt_1280x720p480_RGB_16:9 Ovt_1920x1080p144_RGB_16:9 Ovt_1920x1080p200_RGB_16:9
Ovt 1920x1080p240_RGB _16:9 Ovt 1920x1080p300_RGB 16:9 Ovt 1920x1080p360_RGB 16:9
Ovt_1920x1080p400_RGB_16:9 Ovt_1920x1080p480_RGB_16:9 SMT0660D

Hot-Plug Formats Mode ([QiilaslnF iY==zl LI 8 &

Edit Settings Find Transfer

15.8 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.

To select a format:

1. Specify the format settings by clicking on the Settings button on the lower center of the panel
(indicated below).

Leftto Right = Settings < ar Selection

The Settings dialog box appears as shown below. Four examples are shown below; the first with
RGB selected, the second with YCbCr selected and the third with BT.2020 and fourth with DCI-P3
colorimetry selected.
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Format Settings

Scrambling Currently Enabled

Color Space
YCbCr XVYCC opRGB
sYCC601 opYCC BT2020cYCC = BT2020YCC
BT2020 RGB DCI-P3
Range
m Shoot Limited
Bits per Component
10 12 16
Socrambling Override o
Scramhliing Correstly Dissbled
| =
Format Settings
Color Space
RGB XVYCC OpRGB
sYCC601 opYCC BT2020cYCC BT2020YCC
BT2020 RGB DCI-P3
2 22 420
Range
Full = Shoot
Bits per Component
8 IR 12 16
Scrambling Override o
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Format Settings

Color Space
RGB YCbCr xvYCC OpRGB
sYCC601 opYCC BT2020 cYCC [EIPAPIRNTed
BT2020 RGB DCI-P3
444 422
Range
Full Shoot

Bits per Component

Scrambling Override o

Scraxbliog Carrently Enabled

Format Settings

Color Space
RGB YCbCr xvYCC opRGB
sYCC601 opYCC BT2020cYCC @ BT2020YCC

Range
Ful  Shoot
Bits per Component

8 mUN 12 16

Scrambling Override o

Scrazbling Currently Disabled

Rev. 1

2. Select the Color Space, Range and Bits per Component from the Format Settings dialog box

in accordance with your requirements.
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Format Settings

Parameter

Description

Options

Color Space

Colorimetry and video
pixel encoding settings

RGB - Uses 4:4:4 sampling.

YCbCr — Uses either 4:4:4, 4:2:2 or
4:2:0 sampling.

xvYCC — High-definition colorimetry
based on IEC 61966 2-4.
AdobeRGB — The AdobeRGB color
space is defined in IEC 61966-2-5. If
the connected display does not
support Adobe color modes, then the
sink shall not transmit Adobe
encoded video.

sYCC601 — Colorimetry based on
IEC 61966-2-1/Amendment 1.
AdobeYCC - The AdobeRGB color
space is defined in Annex A of IEC
61966-2-5. If the connected display
does not support Adobe color
modes, then the sink shall not
transmit Adobe encoded video.
BT.2020 YCC — Rec 2020 for YCbCr
BT.2020 cYCC Rec 2020 for YCbCr
with linear encoding

BT.2020 RGB — Rec 2020 for RGB.
DCI-P3 — Digital Cinema Initiatives
color space.

Range

These values are
described in CEA-861E.
They pertain to the
number of levels for RGB
and YCbCr mode.

Limited — Use for CEA formats.
Please refer to the HDMI
specification section on Video
Quantization Ranges for more
details.

Shoot - for testing the
undershoot/overshoot signal code
margins.

Full - Use for PC formats. Please
refer to the HDMI specification
section on Video Quantization
Ranges for more detalils.

Bits per Component

Color depth per
component.

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

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

Parameter

Description

Options

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

16 — Sixteen (16) bit per component
(48 bit per pixel) color depth; deep
color.
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15.8.1Important Note Regarding HDMI Formats

Some of the formats require a slight modification to the HFront in order for the M42h Video
Generator to produce the correct video signal.

The HFront (also referred to as Front Porch, Pulse Delay, Horizontal Offset) must be greater than or
equal to 8 pixels. This setting can easily be changed within the Format Editor utility. The formats
affected by this are:

Format Pattern Audio
" ICS1160 CTA VESA Folder Lists EDID
" |CS1176 CVT2075D CVT2075H CVT2085 CVT2085D CVT2085H CVT2175H CVT2185H
" SUN1667G CVT2360D CVT2375D CVT2385D CVT2450D CVT2460D CVT2550 CVT2550D
" |CS1660 CVT2560 CVT2560D CVT2560H CVT2575 CVT2575H CVT2750H CVT2760H
DMT1775 DMT1860 DMT1875 DMT1960 DMT1975 DOM12660 DOM1770X
= |CS1676 & &
HWP1060 HWP1070 HWP1075 HWP1075_  HWP1260G IBM0660 IBM0660D
" 1BMO660D IBMO770H IBMO770U mmoaa‘& IBM1043_ IBM1060Q IBM1260G IBM1267G
® IBM0660 IBM1352 |cs11so¢’ |cs117s+ 1CS1660 ‘0‘ |c51s75¢ Md2 Md2SBX
= |IBM1043 RAMP160 SMT0660 SMT0660D  SMTO760H  SMTO760V  SNY1276G STANAGA
SUN1061Q SUN1077 SUN1166X SUN1166_ SUN1176X SUN1267_ SUN1276G
TEST150 TEST165 TEST25 TEST250 TEST81 VSC1660V VSC1875V
VSC1960H VSC1975D VSC1975H VSC1975V VSC1985D VSC2060 XGA2

Bat=agelblay Path: /Standard

Edit Settings Find

Screenshot showing a few of the affected HDMI Formats

In order to edit the format’s specifications, highlight the format you wish to use, and click Edit at the
bottom of the menu, as shown below.

DMT1285G ~ DMT1360H  DMT1360_ DMT1648 DMT1660 DMT1665 DMT1670 DMT1675 DMT1680 DMT1685
DMT1760 DMT1775 DMT1860 DMT1875 DMT1960 DMT1975 DMT2060 DMT2075  DOM12660  DOM1770X
DOM2060Q  HWP1060 HWP1070 HWP1075  HWP1075.  HWP1260G  HWP1272G  HWP1275G 1BM0660 1BM0660D
1BM0675 IBMO770H  IBMO770U 1BM1043 IBM1043_  IBM1060Q 1BM1070 1BM1076 IBM1260G  IBM1267G
IBM1267_ 1BM1352 1C51160 1cS1176 MATROX MDA_m7 Md2 Md2SBX
NEC1140B RAMP160 SMT0660 SMT0660D  SMTO760H  SMTO760V SNY1072 SNY1274G  SNY1276G STANAGA
STANAGB SUN1061Q SUN1077 SUN1166X  SUN1166_  SUN1176X  SUN1176_  SUN1267G  SUN1267_  SUN1276G

EXSEERIR ratn: /Standard T T N T vemens e vemmesa T e s

|:> Edit Settings Find
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The M42h Format Editor will appear, as shown below. The Format Editor is covered in detail within
another chapter, but this subsection will provide only the procedures for modifying the horizontal
pulse delay (Hfront).

Pixel Rate [/]

® Machine
Horizontal Machine
_! Time

® Progressive

umes  [7] [ 16012316 " teriace
51| Lines

[ ] Back Porch

| Clock Pulse
PreEmphasis
[ ] DC Balance
_| Flat Front Porch
TriLevel

| Repeat Field

To adjust the Horizontal Pulse Delay (Hfront), first ensure that Back Porch is NOT selected on the
right-hand side of the Editor utility, as shown in the above screenshot.

Select the text box corresponding to the PD label in the Horizontal column of configurations, as
shown in the screenshot below. Enter a value of 8 or more and click Enter.

Pixel Rate [7]
- ®) Machine
Horizontal =
Time

® Progressive

) Interlace

Back Porch

Clock Pulse
PreEmphasis

| DC Balance
Flat Front Porch

TriLevel

Repeat Field
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Certain fields within the Format Editor utility will automatically adjust based on the values of other
fields, but you may need to manually update the Horizontal Pulse Width after adjusting the Pulse
Delay.

In the example below, the Pulse Width has been lowered to 440 pixels.

Format Editor: /Standard/ICS1660.xml
New Open Save Use

Timing '\ General | Digital video

Pixel Rate [/]
. ® Machine
Horizontal : -
) Time

77.940008| K

® Progressive
1248| Lines -
! Interlace

Lines o043 k
| Back Porch

1299| Lines
[ ] Clock Pulse

Lines

) [] PreEmphasis
15| Lines

[1 pC Balance
djustment :’Pi}{ek : [] Flat Front Porch
toVPulseDelay [ O|pixels SR [] TriLevel
Horizontal Broad Pulse Delay |:]Pixe]s Sk [] Repeat Field

Once the required configurations have been made to the format file, click Use at the top of the
screen to begin generating video signal with the modified format.

Format Editor: /Standard/ICS1660.xml

New Open Save Use
Timing ] General ‘| Digital Video ‘| Digital Audio \| AFD °

Pixel Rate [/] [ 164.609297] MHz

Horizontal Vertical

Note: You may also Save the modified format file if you wish.
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The following screenshots demonstrate another example. Format IBM0660 has been modified to
increase the Horizontal Pulse Delay to 8 pixels, as well.

The first two screenshots on this page show the default configurations of format IBM0660, with the
following specifications:

= Horizontal Blanking: 186 pixels

= Hfront (Front Porch): 3 pixels

= Hback (Back Porch): 73 pixels (second screenshot)
» Pulse Width: 110 pixels

Format Editor; /Standard/IBM0660.xml

New Open Save Use
Timing [ General \| Digital video | Digital Audio

Pixel Rate [/
) . ® Machine
Horizontal Vertical
) Time

Tune 1.000000| Base |

Pixels

® Progressive

) Interlace

| Back Porch

Clock Pulse
| PreEmphasis
(] DC Balance
Flat Front Porch

TriLevel

_| Repeat Field

® Machine
() Time

® Progressive

_ Interlace

[] Clock Pulse
[] PreEmphasis
[] DC Balance
Serration width Adjustment :ﬁ-mk : [] Flat Front Porch
HtoVPulseDelay [ O]Pixels S EEEE (] TriLevel
rizontal Broad Pulse Dela I:]P:xe]s ! L] Repeat Field
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The following two screenshots show the specifications after configuring the Front Porch Pulse Delay:

= Horizontal Blanking: 186 pixels (unchanged)

= Hfront (Front Porch): 8 pixels (manually configured)

= Hback (Back Porch): 68 pixels (second screenshot- automatically set based on Hfront
value)

» Pulse Width: 110 pixels (unchanged)

Pixel Rate [/
. ® Machine
Horizontal SRS
) Time
® Progressive

_ Interlace

[ Back Porch

[] Clock Pulse

[] PreEmphasis

[] pC Balance

[ ] Flat Front Porch
[] TriLevel

[] Repeat Field

Vertical
) Time

& Progressive

6| ms

) Interlace

® Machine ‘

4214 | ms

- [v][Back Porc
2z ms

[ ] Clock Pulse

[] PreEmphasis

[] DC Balance

[ ] Flat Front Porch
[ ] TriLevel

[]Repeat Field
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15.9 Configuring the Link Training Settings

Use the following procedures to configure the link training settings. The link training panel is
accessible from the Link Train button on the Tools tab. You can set the Lane/Rate configuration
using the provided buttons on the right side of the panel Force Link Train rate. The link training
status is shown on the left side Current Status.

To select a format:

1. Specify the link training configuration by clicking on the desired button on the right side of the
Link Train panel button (indicated below).

Bl Generatar

Current Status Force Link Train at

State LTS L Lane / Rate
Reason:LT NOT SUPPORTED
FRL Off

3 Lanes /3 Gbhps
3 Lanes /6 Gphs
4 Lanes / 6 Ghps
4 Lanes / 8 Ghps
4 Lanes /10 Ghps
4 Lanes [E
CEC Tester
UHDA Test
HDR Lab
HDR10+

Dalby Visko
Editors

Scripls
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15.10 Generating FRL Display Stream Compression (DSC) Video Streams

Use the following procedures to configure the 980 96G Protocol Analyzer/Generator module to
generate an FRL Display Stream Compression (DSC) stream. You can only generate DSC when the
generator is in the FRL mode. You can disable FRL using the FRL Off button.

To specify FRL Display Stream Compression (DSC) mode:

1. To specify the DSC mode first ensure that the display you are connected supports Display
Stream Compression (DSC). To do this you read the EDID and verify the Vendor Specific Data
Block of the EDID shown below.

& Generator - m] X

Modes - N - T e Disconnect

(199 B0x43 60 9 7680x4320 Progressive RGB-8bpc Refresh

Format Pattern Audio eARC Master

]ISl Read Save Load Edit X

Dlpe? Block #01 . 48G Generator
HDCP CTA ?ata Block:.Tag 3i bytes 13: Vendor Specific HDMI
24-bit IEEE Registration ID: 0xC45DD8
SCDC Edit @HDMI Forum Vendor Specific Data Block

. . e Version: 1
Link Train @ Max TMDS Character Rate: €00 MHz

DSC @ Max FRL Rate: 12 Gbps @ 4 Lanes
: SCDC_Present
RR Capable
CABLE STATUS
CCBPCI
LTE 340MHz scramble
Independent view
Dual View
3D_0SD_Disparity
UHD_VIC
DC_48bit 420
DC_36bit 420
DC_30bit 420
Mdelta
CinemaVRR
CNMVRR
FVA
ALIM
FAPA start_location

S 0 Hz
cripts . i T

3D
AFC
InfoFrame
Image Ctrl
CEC Ping
CEC Tester
UHDA Test
HDR Lab
HDR10+

Dolby Vision

HEEHEH S S EHEEE S

Editors

: DSC_10bpc

: DSC 12bpc
: DSC lébpc
: DSC 1p2

: DSC_All bpp
: DSC_Native_ 420
@ DSC_Max FRL Rate: 12 Gbps
® DSC_MaxSlices: Up to 16 slices and up to (400 MHz/KSliceRdjust) pixel clock per slice
e DSC_TotalChunkKBytes: 63 = 65536 bytes
<

Block € 2s2 Page € 511 »
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You can also read the SCDC registers as there are some configuration flags that indicate DSC
support as shown below.

& Generator O X

Output Disconnect

Refresh
Format Pattern Audio 0 CEED

EDID Decode Version L |l READ PAGE | REPORT X

EDID Comp Cantignistion 48G Generator

HDCP Update gita:[fJ 1 mono_DIR_oN HDMI
§ B

SCDC Editor . Bit 4: MONO_DIR_ERR

. . Configuration

Link Train ;

DSC

Status Rsvd (0)
3D Flags

Bit7. 0 1 Rsvd(0
AFC Character Error . ©

Detection  |0x31 (R/W) Config_1

InfoFrame

Test Bits 0-3: FRL_Rate 0: Disable FRL -
Configuration

Image Ctrl
CEC Ping
CEC Tester
UHDA Test
HDR Lab
HDR10+

Bits 4-7: FFE_Levels 0 <
Manufacturer
Specific 0x35(R)  Source Test Configuration

BilO: 1 Reserved

Bit1: 1 TXFFE_Pre_Shoot_Only

Dolby Vision Bit 2: 1 TxFFE_De_Emphasis_Only

Editors Bit 3: 1 TFFE_No_FFE

Scripts Bit 4: 1 Reserved

BitS: 1 FLT_no_timeout

Bit6: 1 DSC_FRL_Max

Bit7: 1 FRL_Max

WRITE ALL WRITE PAGE

oo

2. Configure the generator for the FRL mode and select a 4K or an 8K format as shown below.
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& Generator

& Output Disconnect
Refresh

ormat Pattern Au eARC Master
VESA Folder Lists EDID X

CTA

Resolution Frame Rate Aspect <:| 48G Generator
240p2x  240p4x 24/1.001 24 | Ratio iCye LIDM!
288p2x  288pdx | 212 413 25 -

480p 314 30/1.001 30
480p2x  480i2x 4001 a8 | 0%
480pax  480idx 50 |

576p 60/1.001 [l Box
576p2x  576i2x 100
576pdx  576i4x 120/1.001 120 43
720p 200

1080p | 1080i ff 1125 = 1250 || 240/1.001 = 240

2160p <:|

LefttoRight = Settings Edit CIearSeIecIion<:|

3. Select the settings from the Format Settings dialog box for chroma subsampling, color depth and

colorimetry.
Format Settings X
Color Space
RGB YCbCr xvYCC opRGB
SYCC601 opvcc  BT2020cveC (JEIEARLES <::|
BT2020 RGB DCI-P3
B 220 420
Range
Full Shoot
Bits per Component
s BOA 12 16 <:I
Scrambling Override [of)
Scrambling Currently Enabled
Enabled Dis
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4. Configure the Lane and Lane rate of the FRL transmission stream as shown below.

& Generator

Disconnect

Refresh

Pattern Audio eARC Master

EDID Decode Current Status Force Link Train at X
EDID Comp State :LTS_P Lane / Rate 48G Generator

Lanes :4 HDMI
RCCH Rate :12 cHz <:| FRL Off
SCDC Editor FFE :0

FRL PLL LOCKED:YES 3Llanes/3Gbps
Link Train
DSC 3Lanes/ 6 Gpbs

3D 4 Lanes/ 6 Gbps
AE 4 Lanes/ 8 Gbps

InfoFrame

4 Lanes /10 Gbps
Image Ctrl

CEC Ping 4 Lanes /12 Gbps

CEC Tester
UHDA Test
HDR Lab
HDR10+
Dolby Vision
Editors

Scripts
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5. Enable Display Stream Compression (DSC) from the DSC window as shown below.

& Generator — O X

Disconnect

Refresh
Format Pattern Audio eARC Master

EDID Decode DSC TX
EDID Comp off 48G Generator

HDCP HDMI
SCDC Editor CVTEM Parameters

Link Train Compressed: Yes

DSC Slice Height:

Slice Width: 960
Bits/Component: 8
Bits/Pixel: 159.00000
Chunks: 1193
Pixel Rate: 877.008 MHz

3D
AFC
InfoFrame
Image Ctrl
CEC Ping
CEC Tester
UHDA Test
HDR Lab
HDR10+
Dolby Visicn
Editors

Scripts

15.10.1Adding a DSC image to Cache

Use the following procedure to add a DSC image to the cache. The procedure assumes that you
have already selected an HDMI interface.

1. Select the FRL format and pattern in the generator. Refer to Section 14.6 and Section 14.11 as
needed. See the following two images.
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Bl Generator - o0 x
Disconnect

Refresh

YCOCr444 | YCDCr422 | YCHCr-420

Color Depth 4096x31€0p

= - 3840x2160p
10bpc | 12bpe 3840xAT60p
3840 O

Frame Rate (Hz)

60/1.001

infoFrame

FRL Rate
3Gbps @ 3 Lanes 6 Gbpe @ 3 Lanes

kmage Shift

8Gbps @4 Lanes = 10 Gbps @ 4 Lanes

HDR10+

HDR10+ SSTM

Bl Generator - o x

Disconnect

Refresh
Format

Folder Lists TX

§
g

Samsung3 Samsung5 Samsung6

:
i

1]

g|

SlideBox SmpteBar

s

g
H
H

SmptesSt2084

H
H
§

)
"

Sfl[C!FOlD(.R Path: /qd/cache/images )

Settings Find Transfer

2. Goto Tools -> DSC -> Control/Status. Select Yes to the DSC Enabled prompt.

Page | 311 July 8, 2025



M42h 96G Video Analyzer/Generator Rev. 1

DSC Enabled

e

Note: When you enable DSC, if the configuration (format/pattern) is not in the cache, DSC
generation will start. This may take a minute or two.

3. Once you have a new DSC format you can add it to the cache by selecting APPLY. See
following image. The new entry should appear at the bottom of the list. See second image below.

= [
Disconnect |

Refresh |

96 3040x21&0p @ S0 Hx 1€:5
97 3040x21€0p @ €0 Nz 16:%
101 409¢x2160p B 50 Mz 25€:13%
Color Depth 102 409€x21&0p § €0 Hr 25
P 0boc  12bpc 106 3940x21600 @ S0 Hz €4

YCoCr444  YCbCr422 = YCbCr-420

Oenerator DSC

Frame Rate (Hz)
A Cached image for the selected format and seetings does not exist
60/1.001 Generating the required DSC image could take several minates

00 you want 10 continoe?

FRL Rate
3Gbps @3Lanes = 6Gbps @ 3 Lanes 6Gops. Create Cache entry

8Gbps @4 Lanes | 10 Gbps @ 4 Lanes v dms

=== (o)

T680x9330p § 24 Wz 16:%

P @ 30 Hz €4:27

320p & 80 Nz €4:27

320p @ €0 Rz €4:27

320p @ 100 Mz €4:27
20x4320p @ 120 Mz €4127
10240x4320p @ 24 Mz €4:27

=T
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Link Train
HDCP
EDID De

EDID Comp

AFC
PCA
InfoFrame
Image Shift
Image Ctrl
CEC Ping
CEC Tester
UHDA Test

HOR
HDR10+
HDR10+ SSTM

Dolby Vision

Pattemn

Disconnect

Refresh

Audio

rmats

ADD CURRENT DSC IMAGE TO THE CACHE [ REMOVE SELECTED IMAGE FROM THE CACHE |

TENAIE, YOI 437, 43 Dge, Tiice MOeA230, 14 dpy
TEREA220, TONCH (350, € bpes Flice MRRAIN, 13.178 byy
ITIL0, BGR 4ATS, 13 Mg Tiiee MOIIE, 13 Mgy
103000330, TOCH 444 B bt Fliew 130003003, 10,039 My
3 hpe, Tlice Miwt 200 by
¥ bpe, Flice 3MOnAId, 1239 by
€, i3 bpe, Blice Sbematids, 1 by
9, 8 bpe, Siice IBEMILE, 33:138 by
16300w4330, TICE :4:4, 38 bpc, Slice 1300aZier, 113634 py
10300w4230, TOWCx 4:4:4, 13 bpe, Fiicw 1380e3160, 110433 dpp

36ta3Le8, TOCr 434 § Spe, Slice 1I3GIN, 17,138 byy

1624094230, Tk 4:310, 13 bpe, Thice IEMAR30, 33138 dpp
PR, BGB 444, 18 dpe. Tihew SEIAAIINE 13 by
L 8 e, Fliee L3000AIE,
48 bpe, Bilee 130003109, 3.
0. 33 bpe, Blice L390n4
0, 1§ bpe, Hice 13000t
0, 13 bpc, Slice L380ut
10300w4238, TOCx 4350, £ bpe, Plice I300ati:
103004230, YONE 4:3:0, 12 bpe, Slice 13 L 14628 app
16300w8238, TOKE o € bps, Flice 130024338, 12.275 Wy
2100, BR GAiN, 13 dpe. Thiee 3
IABI09, TN 4 12 pe, Tlice 193063100,
1624004336, YOCH 41300, 43 dpe, Flive 138004
L0300wA330, TOKE 01300, 1 bpe, Flice i3bbwkidt
IO, B 404 by, Thice DI0aied. 13 bpp

Rev. 1

4. From this screen you may also remove a DSC format entry from the cache by selecting the
format and then clicking REMOVE SELECTED IMAGE FROM THE CACHE.

Bl Generator

Link Train
HDCP
EDID C
EDID Comp
C Editor

DS(

AFC
PCA

InfoFrame

Image Ctrl
CEC
CEC Tester
UHDA Test
HOR Lab
HDR10+
HDR10+ SSTM

y Vision

Pattemn

Disconnect

- Refresh
Audio
DSC

Formats

[rovove s e rom e cave

TENEARIE, YOMCE 4370, L2 bge, Tlice 4060230, 14 bpy
TEREaA220, TONCH 4350, € bpes Plice MRRAII, 13.178 byy
230, BGR 4AIS, 13 Mg Tiiee MOIIE, 13 gy
S bpe, Mliee 13003100, 10039 by
3 bpe, Tlice Mbwt
¥ bpe. Flice Semiid,

9. 1 bpe, Tiice
16300wa330, TICx 4:4:4, 38 bpe, Slice 130CaZiet, 11963 by
10306w4330, TOWCx 4:4:4, 12 dpe, Tlice 1380a31€0, 110435 by

36ta3Les, TOCr 4:34, § dpe, Slice 1I3GIR, 17,138 byy

1624094230, Tk 4390, 13 bpe, Thice I3, 33138 dpp
RN, BB 444, 18 dpe. Shiee SEIAIINE, 13 by

t 339, TCH 0308, ¥ bpe, Fliee L

163054230, TOCx 4144, 1 dpe, Bilee 1300310, 0.1
10300we330, TOKx 0320, 33 bpe, Blice L306wt330

163 \ TOCE 4:3:0, § bpe, Plice 1300wt

1630843386, YOKx 4:3:0, 13 bpc, Slice L30ut

10305w8230, TOCx €350, B bpe, Plice I300atid8, 14.632 dyp
103054230, TOMCE 4:3:0, 12 bpe, Slice L30GkAi3, 10.631 Mpp
19300wH238, TOKE o € bps, Flice 130024338, 12.275 by
3100, BR GAiN, 13 dpe. Thiee I, 13 byp
IABIO0, TN 4 52 bpe, Slice LN, 17,039 by
1630330, TOKH 413080 53 dpes Fliee 1380eAIN, 13,373 Spp
13,538 byw
IIIIOn, BB 4:0i4 by, Thice DI0ali6d. i3 bpp

16340e0330, TOKE 01300, 1 dpe, Tliee 13b0e330,
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15.11 Generating TMDS Video Streams

Use the following procedures to configure the M42h 96G Video Analyzer/Generator to generate
TMDS streams instead of FRL streams. You will use the Link Training panel to set this. The Link
Training panel is accessible from the Link Train button on the Tools tab. You can disable FRL using
the FRL Off button.

To specify TMDS mode:

1. Specify the TMDS mode by disabling the FRL mode as shown below. Once you have disabled
FRL you can select Formats and Patterns in the same manner as you select FRL formats.

Bl Generatar — [m] b4

Current Status Force Link Train at

State (LTS L Lane / Rate
Eeason:LT KROT SUPEPORTED

3 Lanes [ 3 Ghps
3 Lanes [ 6 Gpbs
4 Lanes / b Gbps
4 Lanes [ 8 Gbhps
A Lanes /10 Ghps

4 Lanes/ 12 Ghps

HDR Lab
HODRI10+

Dolk
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15.12 Selecting Test Patterns
Use the following procedures to select a test pattern.
To select a test pattern:

1. From the main window of the M42h 96G Video Analyzer/Generator, click the Pattern tab to
access the list of test patterns. Clicking the star on the bottom right shows the active pattern.

Bl Generator ¥ a x

Disconnect

Refresh

Form
rmat eARC Master

Folder Lists T

i
i
‘B
E

Samsung2 Samsung3

ScaleBoxChecker

|
§
{
i
§
E

I
3
£

:

g
§
£
g
{

e
k

g
§
g
{
:

Sony8WLC Staircase

H
H
§

TAARampB TPVAOC1

)
"

e — - - ama -

IEETSIRETY rath: /qd/cache/images =

Settings Find Transfer

2. Select a test pattern from the list by clicking or selecting 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, you are presented with a dialog window where you can
search for a pattern by name using initial and mid string partial searches (below).
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Find...
Search Text; Matches: 5
SMP SMPTEbr2
. e Smptel33
| Case Sensitive P
@ Starts with SmpteRp219
IS cance |

Rev. 1

The directory whose images (patterns) are being displayed is listed in the lower panel as indicated
below. In the example below, the path is set to Standard which will display the entire test pattern

library and is the default path.

You might wish to change the directory path if you have added your own bitmap patterns and

wanted to select them without scrolling through the complete list. You may also have created a
custom Pattern List using the Pattern List Editor. Refer to Pattern List Editor for details on creating

a custom Pattern List.

Fath: /gdfcache/images
ings  Find  Transfer

You can change the directory path with the directory activation button

IESEEIEIEY racn /ad/cache/images \When you select the directory a dialog box will appear allowing

you to select the alternative path such as the User path shown in the dialog box below.

|1

T ERLE R B
MERBE"
WER

SELECT FOLDEN BESSENEEE EPRE ]

Seftings Find  Tromafer

Ravgp_8 Rewp G

@ Image Path

Instrument Fol
& User ]
& Standord

@ 30
v & Imoges

w 8k

o |

When you have changed the directory the User directory will be indicated on the lower panel beside

the associated icon as shown below.
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SELECT FOLDER [ESS RN E s PR T B
Settings Find Transfer

Now you can configure the list of patterns in accordance with a custom Pattern List by using
Path: /ed/cache/images A diglog box will appear enabling you to select a custom image
list (below).

B Image Lists

_ Instrument Files
w | User
B My_Pattern_List_1
B My _Pattern_List_Flat

CHECK ALL | UN-CHECKALL | | OK ]I |

You can select all or one custom Pattern List or any combination if you have several defined. The
example above shows selecting one Pattern List. The CHECK ALL and UN-CHECK ALL activation
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 screen example below. A limited set of patterns
are displayed. The Path icon on the bottom status panel will display that new list (indicated below).
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Bl Generator - a x

Disconnect

Refresh

eARC Master

1 Bl

SmpteBar

§
g

Sony8WLC Staircase

TAARampB TPVAOC1

R
i
g

v

|EETEEN L rath: /qd/cache/images =

Settings Find Transfer
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15.13 Selecting Test Patterns Settings

Use the following procedures to select a test pattern.
To specify test pattern settings:

1. From the main window of the M42h 96G Video Analyzer/Generator, click the Pattern tab to
access the list of test patterns.

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

The Settings dialog box appears as shown below:

Pattern Settings

Gating Rendition Level Params
Gamma Correction Pseudorandom Noise
' OFF [{['I OFF
Component Gating

m Green | Blue

3. Enable and disable Gamma and Pseudorandom 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 On
which compensate for properties of human Off

Page | 319 July 8, 2025



M42h 96G Video Analyzer/Generator Rev. 1

Pattern Settings - Gating Description Options

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

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

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

Some test patterns have multiple versions such as GraysAll. 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 1 is currently being rendered on the sink DUT.

Pattern Settings

Gating Rendition Level Params

= (MAX = 1)

5. 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

Gating Rendition Level Params

LEVP <& 255

PELD

8 Bits = 32 Bits

6. Setthe pixel depth (PELD) if necessary, through the Level button and associated dialog box
shown above.
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PELD establishes the number of data bits that represent each active pixel in video memory (frame
buffer). The default setting and setting of 8 allows 256 colors on an image (test pattern) to be
rendered. This is suitable for most 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.

Default - uses the M42h video generator default
8 - 8 bits-per-pixel (256 colors)
24 - 24 bits-per-pixel (16,777,216 colors).

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

Pattern Settings - Parameters | Description

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

Pattern Settings

Gating Rendition Level Params
oFFx, [ OFFY i PENW 0 PEMH
DELX 4 DELY 4 SPAX 32 SPAY
DWEL 1 NCYC
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15.14 Testing Variable Refresh Rate (VRR) Capable Sink Display

The M42h HDMI 96G Generator offers support for Variable Refresh Rate (VRR) functional testing.
This feature is also referred to as Gaming Option Functional Testing.

Testing VRR on a Sink Device
Use the following procedure to test VRR on a sink display.
Note: This feature is currently only supported on the embedded ATP manager of the M42h.

Set a format as normal within the Format tab of the generator. See section 14.6-14.7 for further
instruction on setting formats.

Navigate to the Image Ctrl tab within the Tools utility of the 96G HDMI Generator, and Browse for
the VRR_Test_1.img Instrument File, as shown below.

Modes «

Format Pattern

Link Train Selected Image: VRR Test 1 In Use <:|

HDCP

] Selectanl| X
EDID Decode cECE S sege
Instrument Files
S Comp = UHD_Test 4.5.img AR
SCDC Editor UHD_Test_4.6.img
€ E B UHD_Test 4.7.img :I »
DSC B UHD_Test 48img
3D |:> E VRR Test.1img
VRR_Test_2.img
AFC N Bl WHT_EM.img
B WHT_EM-+.img
PCA @ [ YCbCrTest.img :I B
InfoFrame ZonePlt.img v
HONOR_MDELTA
Image Ctrl
CEC Ping [ o |»

CEC Tester
UHDA Test
HDR Lab
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Set the controls as desired according to your testing specifications. Below is a list of the configurable
controls and their definitions.

¢ MVRR: For static VRR mode, used to set the precise amount to of lines to add to VFront

e MODE: Set to 0 for Static Mode or 1 for Dynamic Mode. MAX/MIN MVRR are used to
randomly generate new VRR values every frame if set to dynamic mode.

e MAX_MVRR: Set the maximum number of lines for Dynamic Mode VRR

e MIN_MVRR: Set the minimum number of lines for Dynamic Mode VRR

¢ HONOR_MDELTA: Setto 0 for Delta mode off or 1 for Delta mode on. With Delta mode on,
refresh rate changes in step increments, rather than all at once.

The example below has set Dynamic mode, with the maximum number of lines set to 120 and
minimum set to 60

Format Pattern

Link Train

Selected Image: VRR_Test 1 InUse = Browse...

HDCP
EDID Decode iiasii
EDID Comp MVRR MAX_MVRR
SCDC Editor e« o |» @[ 120 |
DSC
3D
AFC MIN_MVRR MODE
PCA €[ o |» s »

InfoFrame

Image Shift

HONOR_MDELTA
Image Ctrl
0
CEC Ping «l 0o |»

CEC Tester
UHDA Test
HDR Lab

Click APPLY when finished configuring the VRR test image to begin signal generation.

For detailed information on timing transitions, you can go to the Capture tool and perform a small
data island capture (1% or less). You will then be able to see all the transitions to V-Freq and V-
Front for each frame. See Chapter 7 for a detailed overview of the Capture Control tool.
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15.15 Testing Quick Media Switching

The M42h HDMI 96G Generator offers support for QMS (Quick Media Switching) functional testing.
Testing QMS on a Sink Device

Use the following procedure to test QMS on a sink display.

Note: This feature is currently only supported on the embedded ATP manager of the M42h.

Set a format as normal within the Format tab of the generator. See section 14.6-14.7 for further
instruction on setting formats.

Navigate to the Image Ctrl tab within the Tools utility of the 96G HDMI Generator, and Browse for
the QMS_Test_1.img Instrument File.

Format Pattern

Link Train Selected Image: QMS Test 1 In Use
HDCP

EDID Decode

El Select an Image

Instrument Files
EDID Comp E Pixel_Phase_05-55_Reverse_4k.img A
SCDC Editor B Pixel_Phase_05-55_Reverse_8k.img
E PRN24bit.img
DSC Ep i
ulseBar.img
£]) El QMS_Test_1.img
AFC E QMS_ Test_AZ.img
E QuartBox.img
PCA B Ramp.img
El Ramp12.ima it

o) el

]

InfoFrame

Image Shift

Image Ctrl
CEC Ping
CEC Tester

Note that loading or changing the selected image or format, QMS default state is off. Verify that the
QMS_Test_1 image is selected by clicking the In Use button, pictured above.
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Once the QMS_Test image is selected, set your parameters to configure QMS within the M42h
Generator.

o TUNED - Allows user to use a factorial refresh rate such as 48/1.001. Set to 1 for True, set
to O for False
o TFR — Target frame rate. According to spec, the TFR value should be set between 24 — 120

Hz.

e FR_PRE_TFR - Number of frames before frame rate change once MCONST bit is set to
zero (0).

e FR_POST_TFR — Number of frames after frame rate change before setting MCONST to one
(1)

The example below shows the generator Tx set at 60 Hz with the Target Frame Rate (TFR) set to 30
Hz.

FRL

A o C .
Modes HDMI No

1920x1080p @ 60 Hz _

Format Pattern

Link Train
HDCP

EDID Decode
EDID Comp TUNED TER <::|

SCDC Editor & : N ) 30 N
DSC

Selected Image: QMS_Test 1 InUse  Browse...

3D FR_PRE_TFR FR_POST_TFR
AFC

PCA

@ 1 B <8 1 &

InfoFrame

Image Shift

Image Cirl

Once the parameters are set according to your testing specifications, click the APPLY button at the
bottom of the window to begin signal generation.
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To disable QMS, simply change the TFR field to 0 (zero), and click APPLY again, as shown below.
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15.16 Testing PCA-Capable Sink Display

The M42h 96G HDMI 2.1 Generator offers support for PCA-capable signal generation. Currently the
feature is only available via the command line.

See Chapter 17 for instructions on accessing the command line.

Use the following procedures to operate testing of PCA capability.

Default PCA-capability is off, use the following command to enable PCA-capable generation:

OUT<port number>:setpca 1

To turn off PCA-capability, issue the following command:

OUT<port number>:setpca 0

Use the following command to check the status of PCA Capability in the generator:

OUT<port number>:setpca?
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15.17 Testing 3D Displays
Use the following procedures to test 3D displays.
To test 3D capable HDMI displays:

1. From the main window of the M42h 96G Video Analyzer/Generator, select a 3D test pattern for
example 3DXTalk indicated in the screen example below.

B Gererater

[
IP‘.
.

L

BRIl

Audlo_1

Acers
Anamorph
Avdhel RS

Sangs Find  Trassler

=1
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2. Select the Format tab to select a format (resolution).
Bl Generator = 0o %

Disconnect

Refresh

Audio

CTA VESA Folder Lists EDID

Resolution Viotal FrameRate  Aspect
240p2x  240pax 24/1.001 24 | Ratio M99
288p2x | 288pdx 25 '

480p 30/1.001 | 30
480p2x 480X 48/1.001 48 427
480pdx  480idx 50 ] 296135

576p 601.000 [ Box
576p2x  576i2x 100
576pdx  576idx 120/1.001 | 120 ;

720p

1080p = 1080i

I W 4320p

LefttoRight = Settings Edit Clear Selection

eARC Master

™
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3. Select the Tools tab to access the 3D configuration utilities.

Bl Genaratar

Ao

3D oOff
Frame Packing Line Al Side-Full
L+Depth Top-Bottom Side-Half

3D Ext. Data

Hornzonial 5y I
Quincuny Odd/0dd  Quincunx Odd/Even

Y T — Quincunx EvensOdd | Quincuny BEven/Even
orrame

APPLY 30 SETTINGS

Dolbyy Visson

Editors
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The following table describes the information on the 3D dialog box.

Rev. 1

3D Structure Half Left Parameter — Vertical Right Maximum pixel
Method Sampling Sampling Blanking Lines Sampling rate
Method Position Position
Frame Not Not The number of lines | Not 150MHz
Packing Applicable | Applicable | between the left Applicable
and right eye image
- typically set to 30
lines for 720 timings
and 45 lines for
1080 timings
Top and Not Not Not Applicable Not 300MHz
Bottom Applicable | Applicable Applicable
Side by Side | Not Not Not Applicable Not 150MHz
(Full) Applicable | Applicable Applicable
Side by Side | One of: One of: Not Applicable One of: 300MHz
(Half) - - Odd - Odd
Horizontal | position position
- Quincunx | - Even - Even
position position

4. Apply 3D settings with the activation button provided.

Bl Generator

Format
EDID Decode
EDID Comp
HDCP
SCDC Editor
Link Train

DSC

AFC
InfoFrame
Image Ctrl
CEC Ping

CEC Tester
UHDA Test
HDR Lab
HDR10+
Dolby Vision
Editors

Scripts

Pattern

Frame Packing

L+Depth

Quincunx Odd/Odd
Quincunx Even/0dd

3D Structure
30 Off

Line Al Side-Full

Top-Bottom Side-Half

3D Ext. Data
Horizontal Sub-Sampling

Quincunx Odd/Even

Quincunx Even/Even

a

Disconnect

Refresh
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15.18 Testing UHD Displays with UHD Alliance Test Patterns

The UHD Alliance test patterns are called out in the Ultra-High Definition Alliance Test Specification.
The test pattern pack is required to assess a UHD TV’s compliance to all tests in the specification
including:

= Section 4.2 High Dynamic Range: Peak White

= Section 4.3High Dynamic Range: Black Level

= Section 4.4High Dynamic Range: Tone Mapping
= Section 4.5Wide Color Gamut

= Section 4.6 Resolution

= Section 4.7 Input Frame Rate and Bit Depth

= Section 4.8 Grey-Scale Tracking

15.18.1UHD Test Setup

For testing a UHD-Capable TV, the M42h 96G Video Analyzer/Generator offers the necessary high-
resolution format, the test patterns and ease of use to quickly conduct functional testing using visual
assessment or to conduct UHD compliance tests (Spectroradiometer required). When the UHD test
patterns are selected through the M42h GUI interface, it emulates an UHD-capable source by
transmitting the UHD test pattern and, where required, will also transmit the necessary Dynamic
Range and Mastering InfoFrame metadata.

The Dynamic Range and Mastering InfoFrame data includes an Electro-Optical Transfer Function
(EOTF) and the Static Metadata with the dynamic range of the video stream.

The following illustration depicts the test setup.

PELD establishes the number of data bits that represent each active pixel in video memory (frame
buffer). PELD establishes the number of data bits that represent each active pixel in video memory
(frame buffer).
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UHD-Capable |
TV Under Test |
X

Spectroradiometer ’

15.18.2UHD Test Procedures

For detailed procedures to test UHD capable HDMI displays refer to the UHD Alliance Application
Note.

15.19 Testing 4:2:0 Capable Displays

Use the following procedures to send HDMI 2.1-compliant 4:2:0 pixel encoding to a 4K-capable
HDMI HDTV.

To select test 4:2:0 pixel encoding:

1. From the main window of the M42h 96G Video Analyzer/Generator, access the Format tab and
select a 4K format such as 2160p as shown below.
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Bl Generator

Disconnect

Refresh

CTA VESA Folder Lists EDID X
Resolution Viotal Frame Rate Aspect 2160p60 Stk
240p2x  240pdx 241001 24 | Ratio M
288p2x  288pdx 25
480p 30/1.001 30
480p2x  480i2x 48/1,001 48 a4
480pax  480idx 50 256135
576p 60/1.001 Box
§76p2x  576i2x 100
576pax| b76idx 120/1.001 = 120 -
720p
1080p 080i
4320p
LefttoRight = Settings Edit Clear Selection
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2. Select the Settings (refer to screen example above).

The Settings dialog box will appear as shown below:

Format Settings

Color Space

RGB I:m XVYCC 0pRGB
SYCC601 OpYCC ~  BT2020CYCC = BT2020YCC
BT2020RGB = DCI-P3
B 22 a0
Range

Full Shoot

its per Component
(IR 12 16

Scrambling Override o

Scrambling Curreatly Enabled

3. Select YCbCr for the Color Space and then select 4:4:4 (above). Note that the pixel rate

indication on the top status bar will indicate 297MHz.

Page | 335

July 8,

Rev. 1

2025



M42h 96G Video Analyzer/Generator Rev. 1

15.20 Testing UHD Displays with HDR Lab Test Patterns

Important Note: This section will be updated with additional 8K HDRLab images when fully
supported in the M42h.

To address the HDR needs of the industry from Device Manufacturers to HDR content Post-
Production, Teledyne LeCroy has worked together with industry experts Joe Kane of Joe Kane
Productions and Florian Friedrich to develop this new test option “HDR Lab.” The solutions use the
M42h 96G Video Analyzer/Generator. There are two test applications:

HDR Display Test Suite — Verifies various HDR attributes such as: peak brightness, native
contrast, color decoding, signal clipping, and color gamut on an HDR-capable UHD TV using a
variety of test patterns (below) while enabling the user to change important signal parameters to
test the response of any given HDR display.

HDR End-to-End Validation in Post-Production — Verifies HDR metadata, signal levels and
many more relevant parameters throughout the post-production process. Reference images can
be compared with HDR workflow outputs.

The HDR Lab utility is supported by the M42h 96G Video Analyzer/Generator. The HDR Lab utility is
an optional test pattern pack that requires a license to use. The illustration below depicts the test
setup.

HDMI Sink Device
Under Test

M4zh

Ethernet
Network
Connection

| Host PC Running
ATP Manager
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The following table describes just some of the Test Patterns and Reference Images that comprise
the HDR Lab utility. Additional test patterns and test images are included and will be described in
subsequent versions of this application note.

HDR Lab Test Patterns

Test Pattern Name Function, Pattern Layout and Use

Combination Test Pattern

HDR ON

when solid white

Function The Combination Test Pattern’s top and bottom portion provide a quick overview of display
conditions for black level, white level, HDR on (status information) in the display, color, gray
scale with bit depth, resolution, overscan, color decoding, and a 50% gray level. The three
images in the center provide example of images color graded for HDR-10, P3 color in a BT.2020
container, mastered at 1,000 nits.
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HDR Lab Test Patterns

Test Pattern Name

Pattern Layout

Description of Use
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Function, Pattern Layout and Use

The patterns at the top of the image deal primarily with the dark part of what can be conveyed in
an image while the ones at the bottom deal with resolution color and the bright parts of the
image.

At the top left [A] we have steps near black. Since the PQ curve is absolute, we will call out
specific intensities as light levels instead of signal levels. The center of and outside of the
rectangle [B] is at black. The band in between is at 0.1 nits.

The top middle contains a sine wave taking us from 0.1 to 100 nits [C]. Just below the gray ramp
is our on-screen indication of HDR being on or off. If the letters in ‘HDR ON [D] when solid
white, then HDR is on in your set. If there are changing shades of gray, then HDR is off or tone
mapping is not working correctly. You can set metadata in the generator to indicate to the
display that HDR should be on or should be off.

The top right shows patches of primary and secondary colors (red, green, blue, cyan, magenta,
and yellow) [E]. They are 75% in luminance level, 100% color saturation. The 75% level was
chosen as it is about 1,000 nits, the level at which most of the current HDR content is being
mastered. When we say it is 100% saturated, we mean it is a single color with other color
channels set to black level. If it is red, it is only red, and the red is at a level of 75%. There is no
blue or green content.

The center of the combination pattern shows parts of demonstration materials [F]. For the
purposes of the generator, they are currently single frames from a motion sequence that may
later be available in motion from the generator.

The bottom left is a set of rectangles at levels above 1,000 nits [G]. In a 1,000 nit display they
should all appear to be one level.

The grid in the center varies from dark to light on a 100 nit background [H]. It is used for
determining if there are any excessive image enhancement happening in the picture. If you see
ringing around the edges of the grid if there is image enhancement. The white in the pattern
does not go any higher than 1,000 nits.

Just to the right of center are two plus symbols [I], one black and the other at 250 nits. Their
edges have been slightly softened so the diagonal edges should not be jagged. Under some
circumstances they might trigger streaking in the display. They are against a 100 nit
background. In the corners of this section there are references for full and half resolution,
vertically, horizontally and in a checkerboard.

The bottom right portion of the pattern is a reference for color decoding [J]. The source signal is
stored in RGB, while the generator has the capability of converting using the BT 2020 Y Cb Cr
equations. Using the red, green, and blue only capability you will be able to inspect how well
each of the channels is represented. Details for what you should be seeing are illustrated in the
section describing color bars with a gray reference.

This pattern is designed to be fully functional in the HDR mode of a UHD set as levels in it are
specific to the PQ based HDR-10. It serves as a quick reference for black and white levels, BT
2020'Y Cr Cb color decoding, sharpness, resolution, and overall image quality. Primary color
measurements can be made on the patches in the upper right corner and peak light output
capability can be measured in the bottom left of the pattern if there are no image uniformity
issues or significant APL limitations.
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HDR Lab Test Patterns

Test Pattern Name Function, Pattern Layout and Use

Clipping Test Pattern

Function The Clipping pattern is designed to be a quick human inspection pattern to subjectively test for
clipping, tone mapping, peak luminance, and adherence to the PQ curve. The clipping and tone
mapping can be assessed subjectively by inspection. The measuring and calibration of the
luminance can be assessed objectively using a measurement sensor or a professional camera
with descent manual exposure. The UHD TV under test should be set in the HDR mode for all
tests.

Pattern Layout The Clipping Test pattern is comprised of the following elements: There is a 0 nit vertical band
on left side [A] and the 500 nit vertical band on the right side [B]. There is a set of 9 elements in
the center arranged as a 3x3 grid. The upper left box [C] in the 3x3 grid is a 100 nit box. The
upper right box [D] in the 3x3 grid is an index indicating the percent luminance for each of the
letter gradations in the colored elements in the 3x3 colored box grid. The index also relates the
percent luminance to a nit value assuming a display following the absolute PQ EOTF (SMPTE
2084). There are six colored boxes for the primary and secondary colors. These colored boxes
are 100% color saturation. Each colored box (example yellow [E]) and the luminance box [F] are
concentric bands which have lettered indications on each of the bands that correspond to the
percent luminance and the number of nits in each circular band.

On a 1000 nit display, with 1000 nit metadata for the maximum luminance of the mastering
display, we expect a solid circle in the center reaching out to the 1000 nit indicator (J) +- 5%
according to the tone mapping strategy of the display manufacturer.
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HDR Lab Test Patterns

Test Pattern Name

Description of Use

Luma Resolution Test Pattern

Function, Pattern Layout and Use

The pattern is valid for multiple mastering situations, if the HDR metadata is injected
accordingly. 1,000 nit mastering luminance is the default value set for this pattern. The vertical
bands on the left [A] and the right [B], and the box at [F] may be used to determine if the display
is properly following the Perceptual Quantization (PQ) curve.

The 100% saturated primary and secondary colored concentric bands in the 3x3 grid are used
to test for clipping according to the mastering luminance set by the HDR metadata (default:
1000 nit). As you move inward on any of these circular bands from A to S, you are increasing
the luminance. On a 1,000 nit display and using the 1000 nit mastering luminance metadata,
you should be able to distinguish the bands from A to about J (75% luminance on a 1000 nit
display) but from about J to S, you should not be able to distinguish the bands, in other words
the colors should be clipped from about J (+/- 5%) inward toward the center at S. With 1,400 nit
metadata, you should be able to distinguish the bands from A to about L with the remaining
bands from L to S indistinguishable. The last band that is distinguishable, example J would
represent the peak luminance of the display, which for a 1000 nit display would be 1,000 nits.

If the metadata were mastered at 10,000 nit luminance, you would be able to distinguish all the
bands because in that case the display would tone map the colors and luminance levels that
were beyond to the capabilities of the display to the display’s color or luminance capabilities.
Alternatively, the display under test is set in the SDR mode, you would expect to be able to
distinguish all bands. All luminance levels would be viewable up to 100% which would
correspond to 100 nits. In this case tone mapping would occur to reassign color and luminance
values that were beyond to the capabilities of the display to the display’s color or luminance
capabilities.

The user could use the M42h HDMI Video Generator InfoFrame Utility to test different metadata
scenarios such as 1,000 nit, 4,000 nit and 10,000 nit mastering luminance.
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HDR Lab Test Patterns

Test Pattern Name

Function

Pattern Layout

Description of Use

Chroma Resolution Test Pattern

Function, Pattern Layout and Use

This Luma Resolution pattern is designed to be a quick human inspection pattern to subjectively
test for proper handling of resolution without color being involved. It uses 1 to 100 nits in HDR
mode to ensure that there should never be any clipping

The Luma Resolution Test pattern is comprised of the following elements: A luma sine wave
resolution vertical sweep on the top [A] to [B] and a luma sine wave resolution horizontal sweep
on the bottom [C] to [D]. The sine waves vary from a luminance of 1 to 100 nits for each cycle
and at a frequency that ranges from 2% to 50% of the Nyquist frequency from start to end of
each sweep. Both frequency sweeps are linear.

Check the pattern in both RGB and YCbCr in all sampling modes: 4:4:4, 4:2:2 and 4:2:0. Also
check for different bit depths. In none of these colorimetry or sampling modes should the
observer see any chroma. There should be no loss of resolution; the waves should all be
distinguishable. Interferences (ringing) are indicating edge enhancement, masking some of the
original information.

Function

Pattern Layout

Page
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The Chroma Resolution pattern is designed to be a quick human inspection pattern to
subjectively test for proper handling of chroma resolution and chroma subsampling.

The Chroma Resolution pattern is comprised of the following elements: A chroma sine wave
resolution vertical sweep on the top [A] to [B] and a chroma sine wave resolution horizontal
sweep on the bottom [C] to [D]. The sine wave’s green and magenta colors are fully saturated at
their peaks at each frequency but vary in dynamic range only up to 50% throughout each sine
wave cycle at their peak. The frequency of sine wave sweep ranges from 2% to 25% of the
Nyquist frequency from start to end of each sweep. Both frequency sweeps are linear.
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HDR Lab Test Patterns

Test Pattern Name

Description of Use

HDR Pluge Test Pattern

Function, Pattern Layout and Use

Check the pattern in both RGB and YCbCr in all sampling modes: 4:4:4, 4:2:2 and 4:2:0. Also
check for different bit depths. In none of these colorimetry or sampling modes should the
observer see any chroma other than magenta or green or something in between. The green and
magenta at their peaks should look equally saturated. There should be no gray, black or
highlighted color between the colors nor should there be any blue or red chroma even in 4:2:2
or 4:2:0. The edges should not be desaturated, i.e. the area between the peaks should not look
grayish or black. There should be no loss of resolution; the waves should all be distinguishable.
Interferences (ringing) are indicating edge enhancement, masking some of the original
information.

Function

Pattern Layout
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To assess/adjust the brightness of a display in HDR

The pattern consists of a background at video black [A] with a symmetrical PLUGE on the left
and right sides [B] & [C] of the log gray scale in the middle of the pattern [D]. It is based on a
pattern used for adjusting the Brightness control in SDR displays. It has been adapted to meet
the needs of adjusting the Brightness control in the HDR mode of a UHD TV display. The outer
part of the PLUGE contains three bars: a below black bar -0.1 nit [E], 0.05 nit bar [F], 0.1 nit bar
[G] on the video black background. The gray scale in the middle represents steps of 100 nit [H],
50 nit [ 1], 25 nit [J] and 12.5 nit [K]. These values were chosen based on the Perceptual
Quantization (PQ) Electro-Optical Transfer Function (EOTF) of an HDR display. There are 10
rectangles on the top and bottom which range from 0.01 nits [L] to 0.1 nits [M] in 0.01 nit steps.
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HDR Lab Test Patterns

Test Pattern Name

Description of Use
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Function, Pattern Layout and Use

The levels in this PLUGE pattern are specific to the 1,000 nit master using the PQ version of
HDR. The pattern has been designed to function the same way as the SDR version of PLUGE
but at levels specific to 1,000 nit PQ curve. This particular pattern is not correct for use in the
SDR mode of a display.

The PLUGE is on both sides of the center to provide a greater opportunity to set black taking
image uniformity and viewing angle into account when setting the brightness control. There are
two above black steps [F] [G] in the PLUGE, one close to black and the other a little further
above it. The step below black may or may not be visible depending on where the individual set
clips black.

The HDR-10 system we are using assumes nothing useful in picture information will go below
black. Some sets will accommodate the below black portion of this signal just to make it easier
to properly set the Brightness control. Others will not and there will be nothing lost in the picture
if the set clips everything below black.

Turn the brightness control up far enough so the strip just above black [G] is clearly visible. Turn
the control down to the point where the just above black stripe disappears into the black
background. Raise the Brightness control just enough for the strip to reappear. This is the
correct setting for black.

If the below black stripe is visible when the Brightness control is turned up, turn the control back
down to the point where the below black [E] stripe disappears into the background with the just
above black strip still being visible.

The pattern has a low average picture level (APL). As much as white levels may change in the
HDR mode depending on APL black level should remain fixed.

In some displays you will never actually reach black, an absence of light. What you reach is a
digital cut-off, a point where information in the video signal is no longer displayed. Any
information in the signal above black will be displayed, even if it looks slightly washed out
because the set cannot make an absence of light.

The center grayscale [D] allows for a quick determination of the color of gray. Many calibrators
use this pattern as a reference for quickly adjusting a grayscale as it allows one to see what is
happening to the entire gray scale as adjustments are being made.
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HDR Lab Test Patterns

Test Pattern Name Function, Pattern Layout and Use

Reverse Ramp Test Pattern

Function The Reverse Dither Ramps test pattern provides a look at how well the display is doing at
producing a smooth gray scale with no apparent steps. It helps assess color bit depth handling
and gray tracking. Through visual inspection an assessment can be made as to whether the
display is handling 10 bit color properly. Also, the bidirectional nature of the ramps enables an
assessment as to whether improper bit depth handling or setting is related to a problem at a
specific luminance level or a region of the display.

Pattern Layout The Reverse Dither Ramp test pattern is comprised of two luminance ramps running in the
opposite directions [A] and [B]. The top and bottom horizontal bands [C] are at black. There has
been some low-level static dither noise added across the entire image to make it easier to
discern banding. The ramps are in the center of the image. The top ramp goes from 25%
luminance on the left to 75% luminance on the right. The lower ramp goes from 75% luminance
on the left to 25% luminance on the right. There are indicators on the ramp to show the
luminance level.

Description of Use The ramps in this pattern should be smooth with no visible stepping (banding) from one level to
another which would indicate improper rendering of 10 bit content. The amplitude is limited to
75% reflecting the 1,000 nit mastering level. There should be no chroma artifacts—no color
detectable. If color is observed this means that the gray tracking on the display is improper.
Switch between 8 bit mode and 10 bit mode on the video generator and verify that there is a
difference on the display.
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ColorBars Test Pattern

Function To assess color decoding and or assist in determining the best operating positions of the Color
and or Tint control.
Pattern Layout This pattern is specific to HDR-10 and the PQ EOTF, but also works for SDR. It consists of a 50

% gray background with yellow, cyan, green, magenta, red, and blue rectangles on the top and
bottom rows in the image. The colors are 50% in level and are reversed in direction from the top
to the bottom. The original signal in the generator is stored as a RGB signal gets converted
according to the requirements (for example the ITU 2020 specifications for YCrCb).
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Description of Use
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This pattern was designed to better serve the function of checking and adjusting color decoding
in all component video systems. Its larger area of reference gray makes it much easier to use,
especially when dealing with user menu graphics that often cover just the area you want to see
in the conventional color bar pattern. This pattern is particularly useful when trying to evaluate
the conditions of the green and red channels after levels have been properly set while looking at
the blue channel.

Decoder adjustments should be made looking at the blue channel. You will find a blue only
function in the user menu of several brands of TV sets. Alternately you can use the blue filter
that comes with some calibration discs. When looking at the blue channel the areas of the blue
in the image should be the same intensity.

All areas of blue should be the same intensity (above).

The two images below show the adjustment color control:

If the color control is low in level some of the areas will be desaturated as shown above [A]. If
the color control is high in level some of the areas will look oversaturated as shown above [B].

In a component video system, the Tint control should not be active, but many TV set
manufacturers make it active anyway. If it is functional adjusting it will affect the inside squares
more than the outside squares. Adjust it so the squares are equal in level with the reference
areas. If the Tint control is active it may interact with the Color control making it necessary to go
back and forth between the two controls to get the desired results. If the set does not exactly do
as it is supposed to do get as close to correct as you can.

Once the blue channel is set properly the other two channels should be checked. Details of how
you might do this are covered in the Background on UHD section of this document. If you have
access to the green only and red only; they should look like the following illustrations.

All levels of green and red should be equal.

The decoder is most likely not functioning properly if the blue channel is correct and the red and
or green channel is (are) wrong.
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HDR Lab Reference Images

Reference Image Name

Castle Reference Image

Function, Pattern Layout and Use

Function

Pattern Layout

Description of Use
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The Castle image is a natural image shot with a Nikon D80OE still picture camera. The image
offers rich dynamic range and detail that usually is not produced by a motion picture camera.
The image is used to gain a subjective assessment of the display’s ability to render details in a
high dynamic range setting as well as the ability to maintain detail within highly saturated colors.
The Castle image offers high dynamic range and color saturation and a high level of detail with
maximum resolution where there are single pixel transitions between image elements. The
image contains details in the highlights (example

e on the left side wall of the castle at [A]) and in the shadows (example on the windows in the
roof at [B]). The image also has a lot of highly saturated colors in the greens on the trees in the
foreground at [C].

Visually inspect the image for sharpness. The details of the bricks on the left side of the castle
wall [A] should be discernable despite the highlights of the wall; in some cases, you should be
able to see each individual brick. The wall should not look washed out.

The details in the shadows should be discernable as well, for example on the windows of the
roof at [B]. You should be able to see the details of the grid on these windows.

Check for resolution artifacts such as double edges or loss of chromatic details in the leaves on
the trees in the foreground example [C]. The individual leaves should be distinguishable and not
desaturated. You should not see a uniformly colored patch of green.
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HDR Lab Reference Images

Reference Image Name Function, Pattern Layout and Use

Flowers Reference Image

Function The Montage Flower image is a natural image used to gain a subjective assessment of the
displays rendering capabilities with respect to color saturation and maintaining differentiated
colors throughout the highly saturated natural flowers.

Pattern Layout The Montage Flower image contains an arrangement of fully chroma saturated flowers of
various hues. The image was shot with a 4K Red ONE Mx digital motion picture camera in a
warm ambience light environment ~3000 degrees Kelvin. The warm nature of the image was
maintained throughout the color grading process. The image was mastered such that is appears
naturally on a P3 color gamut display, while using BT.2020 as a container.

Description of Use Upon visual inspection the colors in the flowers should be differentiated without any patches of
uniform color. The lighter parts of the image especially should not be uniform in color which
would indicate that the colors were clipped.
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HDR Lab Reference Images

Reference Image Name

Cruise Ship Reference Image

Function

Pattern Layout

Description of Use
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Function, Pattern Layout and Use

The Cruise Ship image is a natural image shot in time lapse with a Canon 5D Mark 2 camera.
The image is used to gain a subjective assessment of a display’s ability to render details in a
high dynamic range setting.

The Cruise Ship image offers high dynamic range image. The image depicts a sunset with the
sun behind a cruise ship at dock. The clouds contain nearly white elements. The sun is behind
the ship and the image is graded in such a way that you see the transition from the violet bluish
sky a yellowish sunset.

Visually inspect the image for details in the carrier vessels beside. A high level of details in
these vessels should be discernable. The lights on these smaller vessels [A] aiming toward the
viewer, should appear considerably brighter than the diffuse white parts of the image.

Inspect the windows on the navigator's deck on the front of the ship; notice the reflections on
the glass [B] which should exhibit some color and should be brighter than the windows adjacent
to them.

Overall, the image should reveal a dramatic effect exhibiting stark dynamic range transition from
the sun light clouds at [C] to the shadows aside the ship [D]. The impression that the sun is
behind the ship should be pronounced. This dramatic level of high dynamic range will not be
visible when the display is in the SDR mode.

There should be a significant difference in the brightness between the outer and inner portions
of the cloud nearest the sun at [C]. The yellows in the clouds should be highly saturated.
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HDR Lab Reference Images

Reference Image Name Function, Pattern Layout and Use

OktoberFest Reference Image

Function The Oktoberfest Reference Image was shot from atop a Ferris wheel. The image has some
challenging elements for an HDR display to test for details in the dark portions against a bright
light and for wide color gamut.

Pattern Layout The main elements to examine are the LED lights in the background [A], the bright white 1000
nit light in the foreground [B] and the people walking in the shadows [C]. Note that the sky in the
background should be uniformly black.

Description of Use The bright 1,000 nit light in the foreground is pointing directly at toward the camera. Ideally, it
should appear like a real light. The LED red, green and blue lights in the background are great
examples of why a modern HDR display needs to have a wider color gamut than the current
BT.709. There are elements of these LEDs that extend into coordinates of the P3 and BT.2020
color space. They are highly saturated and radiate through a very narrow color spectrum. They
should appear as modern LED lights.

Another challenging element of this image is the abundance of details in the people walking in
the shadows. These elements are near black, but a viewer should be able to discern the
individuals and differentiate their clothing. Their shadows should also be clearly visible.
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HDR Lab Reference Images

Reference Image Name

Function

Forest and Waterfall Reference Image

Pattern Layout

Description of Use
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Function, Pattern Layout and Use

The Forest and Waterfall reference image contains many elements that are ideal for evaluating
HDR displays. This is a good representation of what HDR should be able to do. It can show
bright highlights differentiation in bright colors and subtle differentiation in the dark portion of the
images.

The image offers several challenging visual elements with varying levels of bright and highly
saturated greens as well as greens in the shadow. The image should show this differentiation in
the greens. To accurately represent these colors, it would be necessary to have a display that
produces bright colors without losing color information. In a poorly engineered HDR display, the
greens would tend to appear the same color.

The leaves should not appear to be the same color throughout the area at [A]. Some are
reflecting the sunlight, and some are in the shadows. Some of the leaves are younger and in
sunlight, so they should appear with a vivid green. Some are older and should appear less
saturation.

The same sort of differentiation in the greens should also be apparent in the water [B].
Examination of the water elements should show a variety of blue, cyan and green colors.

One element that is challenging is the sun peeking through the leaves [C] and reflecting off the
leaves. A well-engineered HDR display should be able to reproduce that these highlights. On an
ideal HDR display, it should look like the sun is hitting your eyes.

The image also contains some details in the dark elements. Close examination of these
elements should reveal some details and differentiation even in the darkest areas [D]. This is
what makes a good HDR TV; it should be possible for a viewer to distinguish between the darks.
If you see a uniform black area in the picture this means that the HDR display is not
representing the visual elements.
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HDR Lab Reference Images

Reference Image Name

Function, Pattern Layout and Use

Bottles and Glasses Reference Image

Function

The Bottles and Glasses Reference Image is an excellent image for evaluating bit depth
artifacts, proper color space, average picture level and tone mapping on HDR displays.

Pattern Layout

This reference image provides some visual elements that are useful for evaluating HDR
displays. The white background offers a fine high luminance gradation for evaluating bit depth
and proper color space.

The colors in the bottles also provide some visual elements which along with the background
are useful for assessing how well an HDR display can produce an image with a high average
picture level while still maintaining vivid, high saturated colors.

Page | 352

July 8, 2025




M42h 96G Video Analyzer/Generator Rev. 1

HDR Lab Reference Images

Reference Image Name

Description of Use
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Function, Pattern Layout and Use

Examine the light background behind the bottles and glasses in the foreground. The
background should be a smooth gradation from the brightest portion in the center [A] to the
slightly darker areas on the edges [B]. There should be no discernable steps or banding. If there
is any banding that is an indication that the display is not handling the color depth properly.
Also, there should be no chromatic elements apparent in the background. An appearance of
greenish or reddish chroma elements in the background would be an indication that the wrong
color space standard is being used. For example: If the display would decode YCbCr following
the BT.709 matrix coefficients, while the generator created it with BT.2020 matrix coefficients.
Examine the bottles. The green [C] on the bottle should pop out; some of the elements should
be vivid, highly saturated green. The transitions in the color should look natural with no stark
changes. If the colors do not appear highly saturated this is an indication that the HDR display
cannot produce an image with a high average picture level and still produce saturated colors.
The brightness of the specular highlight on the bottle [D] should be significantly brighter than the
white background [A]. The reflections should not appear as diffuse light. If there is not a
significant difference between the reflections and the diffuse background, then this is a sign that
the display is doing aggressive tone mapping.

The round label on the green bottle at [E] has some structural elements. These structural
elements should be readily discernable.

The bottom of the glasses at [F] and the bottom of the bottle at [G] are near dark, but they
should not appear as being completely black. They should appear as a gradation.
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HDR Lab Reference Images

Reference Image Name Function, Pattern Layout and Use

Las Vegas Dark and Bright Reference Image

Las Vegas - Dark

i

[

Las Vegas - Bright
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HDR Lab Reference Images

Reference Image Name

Function

Pattern Layout

Description of Use
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Function, Pattern Layout and Use

This pair of images is good for evaluating how OLEDs and LCDs handle highlights in differing
Average Picture Levels of brightness. The set of images is also useful for testing projection
system’s ability to reproduce black levels or contrast. The pair of images presents different
challenges for OLED HDR TVs vs LCD HDR TVs because the highlights remain the same
intensity of light but the ambient light changes dramatically. The Las Vegas Dark image starts
off with a low Average Picture Level (APL) and the Las Vegas Bright Image has a much higher
APL which is challenging an APL dependent TV. Some HDR TVs can produce bright highlights
when the whole scene is dark, but they cannot produce these bright highlights when the scene
is getting brighter. As a result, some TVs would look less rich in contrast.

There are two images of the Las Vegas Strip taking from the Cosmopolitan hotel using time
lapse photography. The Las Vegas Dark image was taken in the middle of the night. The Las
Vegas Bright image was taken in the early morning hours.

Images with high Average Picture Level are sometimes difficult to reproduce with current OLED
TVs. This technology will result in a loss of contrast where an image has highlights with a high
APL. Therefore the Las Vegas Bright image is challenging for OLEDs.

Images with a low Average Picture Level are sometimes difficult to reproduce with LCD TVs.
When subjectively evaluating these images, you should look out for good differentiation in the
darkest parts of the image, like the underlying structure in the water in the center of the image
[A].

Cars on the street [B] should be individually distinguishable while still providing texture.

The individual letters of the Eiffel tower restaurant [C] advertising should be perfectly sharp and
separated. In some of these letters, you should be able to see single pixel transitions, where
one pixel is white and the next is nearly black.

The street and hotel lighting should appear like realistic lights, adding depth to the scene.

The image with the higher APL should reveal many more details of the area, while maintaining
the intensity of lights in a realistic way, still reasonably differentiated from the background.
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HDR Lab Reference Images

Reference Image Name

Mountain Lake Reference Image

Function

Pattern Layout

Description of Use
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Function, Pattern Layout and Use

The Mountain Lake reference image German Alps in the early morning contains several useful
elements for evaluating HDR displays.

There is a low hanging cloud in the foreground floating just above the lake. The cloud should
really pop out on good HDR display. The lake gives off a reflection that should appear bright
silver almost a metallic surface [B].

The image overall should have a warm appearance and should not look bluish in the clouds or
sky. If the color temperature on the display is not adjusted correctly, then the mountains in the
background would show an intense blue.

There should be a lot of detail visible in the trees. There is a path [C] that should be discernable.
The fresh younger trees on the left of the path [D] are in the sunlight and should show a lot of
detail and there should be some differentiation in the green colors. They should really pop out
from the duller greens in the shade in front and older trees behind them.

An examination of the cloud area just above the horizon [E] where the mountains forming the
valley occur should not show banding, nor should they look uniform in color at any point. There
should not be any chroma elements in the clouds.
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HDR Lab Reference Images

Reference Image Name Function, Pattern Layout and Use

Faces Reference Image

Function The woman'’s face was shot with a RED Epic Dragon camera. The lighting that was used had a
warm color temperature slightly below 3000K to match the candles in the background. The
pattern is designed to reveal the TV's capability to reproduce warm skin tones, soft highlights,
and clear differentiation in the darkest parts of HDR images.

It also shows potential viewing angle issues and halos around bright objects if the display has
such issues.

Pattern Layout The skin tones should look natural and well differentiated in the lights as well as the shadow
part below her chin. Hairs should show good structure with no ringing or other artificial edges.
The candles in the background [A] should appear with a soft bouquet, while being noticeably
brighter than the face itself.

Description of Use The image should look soft in the background and sharp in the foreground, while the scene light
should provide an ambience like in a dinner situation with a lot of near black details.

Hair and skin should show shadow details [B]. The system is not set up properly when there are
larger areas of uniform black in the image.

To test for viewing angle dependencies, you may choose a specific angle like 30 degree or 45
degree relative to the screen and look for luminance and color changes especially in the dark
part of the image.
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To test your UHD display with HDR Lab:

e Make the physical connections as shown in Making the physical HDMI connections.

e Access the Generator window from the Card Control page.

= )

Control Complianca Editors Othar
Fenerator Receiver ACA Remaie
Control
Cagtisre Cosiral HEAC

The Generator window opens.

Note: You can access the HDR Lab patterns from the Patterns tab individually or use the HDR

Lab utility. The instructions below use the HDR Lab Utility under the Tools menu and this is the
recommended way.
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e Select the Format tab menu and select 8K at 60Hz format.

Bl Generator

Disconnect

Refresh

Pattern

er Lists EDID

Resolution Viotal FrameRate  Aspect ‘0950
240p2x  240pax 241,001 24 Ratio <19
288p2x  288pdx 25

480p 30/1.001 | 30 169 ]
480p2x | 480i2x 48/1.001 48 6427
480pdx  480idx 50

576p 601000 [  Box
§76p2x  576i2x 100
576pax  576idx 120/1.001 =~ 120

720p

1080p | 1080

LefttoRight » Settings Edit Clear Selection

Page | 359 July 8, 2025



M42h 96G Video Analyzer/Generator Rev. 1

e Select the Tools tab and then the HDR Lab utility.

The HDR Lab utility window appears as shown below.

@ Output

Format Pattern

Link Train 1080p HDR Format Test HDR InfoFrame
HDCP 4KHDR Select a 1080p/BT2020 Mode Depth
EDID Decode 8K HDR 8 bpc

RGB YCC-422 YCC-444

AR 2Hz | 23Hz 10 bpe

SCDC Editor
24 Hz 24 Hz 24 Hz
DSC Range
25Hz 25Hz 25Hz
»
AEC 29 Hz 29 Hz 29 Hz Limited
IfoRramne 30 Hz 30 Hz 30 Hz
Image Shift 50 Hz 50 Hz 50 Hz
Image Ctrl 59 Hz 59 Hz 59 Hz
CEC Ping 60 Hz 60 Hz 60 Hz
azety 100Hz ~ 100Hz 100 Hz
UHDA Test
119 Hz 119 Hz 119 Hz
HDR Lab
120 Hz 120 Hz 120 Hz
HDR10+
Dolby Vision
Editors
Scripts
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Bl Generator - (] >
Disconnect
Refresh

€ARC Master

™

Select a 2160p/BT2020 Mode

RGB  YCC-420 YCC-422 YCC-444
50 Hz 23 Hz 50Hz 23 Hz

Narrow

24 Hz 50 Hz 24 Hz 59 Hz 24 Hz
25Hz 60 Hz 25Hz 60 Hz 25Hz
29 Mz 29Hz 29 Mz

InfoFrame 30 Hz 30 Hz 30 Hz

tri

CEC Tester
HDA Test
HDR Lab
HDR10+

Dolby Vision

Edi

Scripts

e Select the Format button to access the video parameter selection page (above).

e Select the Colorimetry, sampling mode and bit depth in accordance with your specifications.
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e Select the Image button to access the pull-down menu enabling you to select either the

HDR test patterns or the test images (below).

Bl Generator

Disconnect

Refresh

Audio
Format
Category: Reference Images »

Preview HOR Infoframe

- (1 Override?

— uise.stp | oakoog

Face_Colorpatches Flowers Forest Harbor
(MfoFara jkpff_presenting Lady.1 Lady_ 2 Lady_DarkBG
Image Ctri Lake Leaves LV_day LV_night
Man_BrightBG Man_Contrast Man_DarkBG Mountains
Oktoberfestl Oktoberfest2 Sausalito Sunset
Waterfalls Wine Winery Wintermountain

Winter_bushes
HDRI0+

Dolby Vision
Editors

Scripts

e From the Category pull-down menu select either Test Patterns or Test Images (below).
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Bl Generator a X

Disconnect

Refresh
Format

Format Test

Selecta Test: #2 Peak Luminance Level » <::|

Peak Luminance Level P1 (cd/m*2)
302.3114 350.1088 401.5051

4519130  503.8824  551.6008 = 603.7544
654.8003 ~ 703.7211 = 756.2380 = 805.3498
857.6111  005.0680 9551261 = 1102.4593
InfoFrame 1152.9816 12058109  1261.0547 = 1307.0638
1354.7506 ~ 1404.1775 = 14554096 = 1508.5145
1563.5622 ~ 1606.16690 16647919  1710.1675
1756.7867 = 1804.6844 ~ 1853.8068  1007.9302

1904.4610 1054.1415 1956.4152 = 2009.7987
HDR Lab

Dolby Vision
Editors

Scripts

The following pull-down appears:

Reference Images
Test Patterns
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Test Patterns shown above; Reference images shown below.

Bl Generator
Disconnect

Refresh

Categoty: Reference Images «

Proview HOR Infoframe

=|

Castle Cruise_Ship Dark_Dog

Face_Colorpatches Flowers Forest Harbor
jkptf_presenting Lady 1 Lady. 2 Lady_DarkBG
Lake Leaves LV_day LV_night
Man_BrightBG Man_Contrast Man_DarkBG Mountains
Oktoberfest1 Oktoberfest? Sausalito Sunset
Waterfalls Wine Winery Wintermountain

Winter_bushes
HODR10+

e Select a Reference Image or Test Pattern and examine how it is rendered on your HDR

display to assess proper rendering in accordance with the table above.
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15.21 Testing HDR Displays with HDR Test Patterns

There are HDR related test images and functions that can be used for testing HDR apart from the
UHD Alliance test patterns described in the previous subsection. When the patterns are selected,
the appropriate metadata is transmitted through the AVI and HDR InfoFrames. These test patterns
require separate licenses for use.

Currently there are two specialized HDR test patterns:

Hybrid Gamma Log — This pattern itself it not useful for checking the video attributes of HLG HDR.
Its purpose is to provide assurance that the InfoFrame is not impeding the ability for the display to
render the image.

Dolby Vision — The Dolby Vision test image verifies a Dolby Vision display’s Dolby Vision-specific
EDID data, its response to the Dolby Vision protocol handshake and its handling of the Dolby Vision
signal and metadata. The Dolby Vision test image will be rendered with a checkmark in the proper
location if the display has properly interpreted the color space, metadata, and checksum correctly.

The M42h Dolby Vision Testing Utility offers the ability to select between Sink-led and/or Source-led
Mode when testing, as shown below.

& Generator - O K

z _ @ Output Disconnect

Refresh

eARC Master

HDR10+ General X
. . Metadata: <use default>
Dolby Vision SRS p 48G Generator
0 [ SELECT METADATA ON UNIT ] [ TRANSFER METADATA TO UNIT HDMI

Sink-led Only

Editors

Scripts
Source-led Only Images:

Both Source-led/Sink-led PR IS A gradient of 21 gray bars, darkest to lightest

LI SE Y A 8x8 checkerboard
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Select the tab on the side-bar labeled Sink-Led for additional Sink-led options, as shown below.

Format Pattern Audio

HDR10+ General Tunneled, Sink-led Only
0]e] AU Sink-Led g:;l
. or Space Format
Editors RGB 1080p 2160p

Scripts vChCr 24 Hz

25Hz 25Hz

30Hz 30Hz
20 Hz 20 Hz
60 Hz 60 Hz
100 Hz
120 Hz

You select the pattern (e.g. Hybrid Log Gamma) as you would any other pattern from the Patterns
tab shown below.

Bl Generator a

Disconnect

Refresh

Formd
ormat €eARC Master

Folder Lists X

Samsung2 Samsung3

Samsung5

ScaleBox ScaleBoxChecker

_
-

¢
g
g

SmpteRp219 SmpteSt2084 Sony6 SonySWLC Staircase
Strokes0 Sunset TPVAOC1

- i

ANIHESVENEE Path: /gd/cache/images

The HLG test pattern is shown below for reference.
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white vellow cyan

Hybrid Log-Gamma

I

Similarly, you can select the Dolby Vision test pattern as shown below.

Important Note: The Dolby Vision Source-Led patterns will also be added when supported in the
M42h.

Folder Lists Ix

]
§

i

el
I
| N |

DeltryVision | Dotre0e Dot1ss0

| i

g

g
{

10

EMITest2

1
]

Setings Find Transfer

You will set the video format to any 2160p or 1080p image using the following settings:
e Colorimetry: RGB
e Range: Full
e Bit depth: 8 bits per component

The format selection and format settings are depicted sample screen examples below.
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Bl Generator — o] %
Disconnect
Refresh
pastem eARC Master
CTA VESA Folder Lists EDID X
Resolution Viotal Frame Rate Aspect 2160p60
240p2x | 240pAx 241,001 | 24 | Ratio Zild
288p2x  288pdx 25
166
480p 30/1.001 30
> e 64:27
480p2x  4BOI2x 48/1.000 48
480pdx  480idx so ff 25613
oar o Box
§76p2x 5762 100
576pdx  576idx 120/1.001 120
720p
1080p 1080
LeftioRight » Settings Edit Clear Selection
CLOSE
Format Settings
Color Space
RGB YCbCr xvYCC opRGB
sYCC601 opYCC BT2020cYCC = BT2020YCC
BT2020 RGB DCIP3
Range
Shoot Limited
Bits per Component
10 12 16
Scrambling Override o
Scrambling Csrrestly Disabled
APPLY
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The Dolby Vision image provides a check mark in the HDR box when the image is rendered
properly.

VISION

+

SDR | |

Wl overscan TesT
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15.22 Testing HDR10+ Capable Displays using HDR10+ Utility
15.22.1Important Note Regarding HDR10+

This section explains accessing the HDR10+ testing features of the M42h using the ATP Manager.
All of the HDR10+ tests are defined in the HDR10+ Technologies, LLC specifications located on
their website. You must be a member/adopter to access the test specifications and methods of
instruction. HDR10+ should not be equated with “HDR” and/or “HDR10” - it's a specific standard
defined by the LLC.

These tests require a separately controlled colorimeter, frustum (focusing device) and qualified
HDR10+ display device to test. The part of the equation that we supply is the generator (HDMI 2.1
96G module) output and method of manipulating a predefined set of info frame values via the GUI as
required for a portion of the tests outlined in the HDR10+ CTS.

See below diagram for a reference of setting up generator (M42h instrument), colorimeter, and
display.

Ce'f"" HOMI 1
Colormeter Pattern Generator
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15.22.2 Accessing the HDR10+ Utility

Access the utility within the generator by selecting Generator from the Home Screen, and selecting
96G Generator HDMI on the righthand side bar, as shown below.

quantumdata

Control Compliance Editors Other
(= &
Generator Receiver ACA Remote
Control
lrl—-:-: 153__;)
Capture Control HEAC
m Generator — O K

Disconnect

Refresh

Channel Status eARCTl\QaSter

PCM Sine Wave

Compr. Audio 48G Generator

CDS HDMI
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Select the Tools tab at the top of the Generator window. Scroll down on the left sidebar if necessary,
and select HDR10+ to open the utility.

&l Generator — 0 X

SEE Yol Disconnect

Refresh

eARC Master
Link Train TX

Pattern

HDCP 48G Generator
EDID Decode HDMI
EDID Comp
SCDC Editor
DSC
3D
AFC
InfoFrame
Image Shift
Image Ctrl
CEC Ping
CEC Tester
UHDA Test
HDR Lab
HDR10+
Dolby Vision

K=

The HDR10+ Utility will appear, as shown below.

& Generator — =] X

& Qutput Disconnect
Refresh

eARC Master
Image Shift 1D

Image Ctrl Select a 2160p/BT2020 Mode 48G Generator
CEC Ping HDMI
CEC Tester A6 vecaad

UHDA Test B Hz

HDR Lab 24 Hz 24 Hz
HDR10+ 25Hz  25Hz
Dolby Vision 29Hz 29Hz

Editors 30Hz 30Hz
Scripts

=3k
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The Format tab will be shown, and here you can configure the frame rate and color space for the
generated 4k video in accordance with your testing specifications. In the example below, YCbCr
4:4:4 30 Hz has been selected.

B Generator

Format

Image Shift
Image Ctrl

CEC Ping
CEC Tester
UHDA Test

HDR Lab

HDR10+
Dolby Vision

Editors

Scripts

Pattern

Format

Select a 2160p/BT2020 Mode

RGB  YCC-444

23Hz 23Hz
24Hz 24Hz
25Hz  25Hz
29Hz 29Hz

30 Hz

Next, click the Test tab at the top right for all available testing options.

Format

Pattern

Image Shift
Image Ctrl
CEC Ping
CEC Tester
UHDA Test
HDR Lab

HDR10+
Dolby Vision
Editors
Scripts
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Format

Select a Test:

DIECIEVE Projector

#2 Peak Luminance Level ~

Peak Luminance Level P1 (cd/m*2)

451.9139
654.8003
857.6111
1152.9816
1354.7506
1563.5622
1756.7867
1904.4610

302.3114
503.8824
703.7211
905.0680
1205.8109
1404.1775
1606.1669
1804.6844
1054.1415

350.1088
551.6098
756.2380
955.1261
1261.0547
1455.4096
1664.7919
1853.8968
1956.4152

401.5051
603.7544
805.3498
1102.4593
1307.0638
1508.5145
1710.1675
1007.9302
2009.7987

Test
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The following table describes the options featured within the Test window. Once the desired test and
testing options are selected, click APPLY at the bottom of the window to begin HDR10+ testing.

FAVIVIV]

Feature Description

Display/Projector Select the type of sink to be tested. Options vary based
on the selection. Testing a projector is covered at the end
of this subsection.

DIELIEYE Projector

fm. MO D anl ]l simmimaman

Select a Test Select the desired test. Available tests are as follows:
Select a Test: e #2 Peak Luminance Level

#2 Peak Luminance Level o #3-1 Peak Luminance Stability

#3-1 Peak Luminance Stability e #3-2 Peak Luminance Stability

#3-2 Peak Luminance Stability o #4 Transfer Curve

#4 Transfer Curve e #6-1 Color Gamut Coverage

#6-1 Color Gamut Coverage e #6-2 Color Gamut Coverage

#6-2 Color Gamut Coverage e #8 Target Peak Luminance Measurement

#8 Target Peak Luminance Measurement | | ® #9-1 HDR10+ Metadata

#9-1 HDR10+ Metadata e #9-2 HDR10+ Metadata

#9-2 HDR10+ Metadata e #10 Bypass

#10 Bypass e #11 Clipping

#11 Clipping e #12 Monotonic Increase

#12 Monotonic Increase e #13 Shadow Preservation

#13 Shadow Preservation
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Test/Options

Available Testing Options

Select a Test: #2 Peak Luminance Level =

Peak Luminance Level P1 (cd/m*2)

Page |

Tests: 251.3517 302.3114 350.1088 401.5051
i 451.9139 503.8824 551.6098 603.7544
e #2 Peak Luminance Level
e  #3-2 Peak Luminance Stability 654.8003 = 703.7211  756.2380  805.3498
857.6111 005.0680  955.1261  1102.4593
Options: 1152.9816 1205.8109 1261.0547 1307.0638
1354.7506 1404.1775 1455.4096 1508.5145
e Peak Luminance Level P1
(cd/mn2) 1563.5622 1606.1669 1664.7919 1710.1675
1756.7867 1804.6844 1853.8968 1007.9302
1904.4670 1054.1415 1956.4152 2009.7987
Select a Test: #3-1 Peak Luminance Stability ~
Luminance Level P2 (cd/m*2)
251.3517 302.3114 350.1088 401.5051
Test: 4519139 503.8824 551.6098 603.7544
e #3-1 Peak Luminance Stability 654.8003 703.7211 756.2380 805.3498
857.6111 905.0680 955.1261 1102.4593
Options: 1152.9816 1205.8109 1261.0547 1307.0638
o Eeelk Linanee Laval 24 1354.7506 1404.1775 1455.4096 1508.5145
(cd/m”2) 1563.5622 1606.1669 1664.7919 1710.1675
o TestPattern A Patch Size 1756.7867 1804.6844 1853.8968 1007.9302
e Test Pattern B Patch Size
1904.4670 1054.1415 1956.4152 2009.7987
Test Pattern A Patch Size: 10% =
Test Pattern B Patch Size: 10% =~
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Test/Options

Available Testing Options

Select a Test:

#6-1 Color Gamut Coverage ~

Luminance Level P2 (cd/m*2)

250 300 350 400
Tests:
450 500 550 600
e #6-1 Color Gamut Coverage
e #6-2 Color Gamut Coverage 650 700 730 800
850 900 950 1000
Options: 1050 1100 1150 1200
e Peak Luminance Level P2 1250 | 1300 § 1350 | 1400
(cd/m~”2) 1450 1500 1550 1600
1650 1700 1750 1800
1850 1900 1950 2000
Select a Test: #9-1 HDR10+ Metadata ~
Target T (cd/m*2)
250 300 350 400
Tests: 450 500 550 600
e #9-1 HDR10+ Metadata 650 700 750 800
e #9-2 HDR10+ Metadata
850 900 950 1000
i 1050 1100 1150 1200
Options:
e TargetT (cd/im~2) 1250 1300 1350 1400
1450 1500 1550 1600
1650 1700 1750 1800
1850 1900 1950 2000

e #4 Transfer Curve

e #8 Target Peak Luminance
Measurement

e #10 Bypass

e #11 Clipping

e #12 Monotonic Increase

e #13 Shadow Preservation

No Configurable Options
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The M42h also offers the ability to test projectors using the HDR10+ utility. Simply select the
Projector option at the top of the Test window, as shown below.

Format Test
Display <:|

Select a Test: #2 Peak Luminance Level ~

Peak Luminance Level P1 (cd/m*2)

PNl 2513517 3023114 350.1088

A few additional options are available to sulit testing needs for a Projector, with examples below.

#2 Peak Luminance Level testing options for a projector:

Format Test

Select a Test: #2 Peak Luminance Level =

Peak Luminance Level P1 (cd/m*2)
plgRiviyll 2513517 302.3114  350.1088

401.5051 451.9139  503.8824  551.6098

603.7544  654.8003 @ 703.7211 756.2380

805.3498  857.6111 905.0680  955.1261

1102.4593 1152.9816 1205.8109 1261.0547
1307.0638 1354.7506 1404.1775 1455.4096
1508.5145 1563.5622 1606.1669 1664.7919
1710.1675 1756.7867 1804.6844 1853.8968
1007.9302 1904.4610 1054.1415 1956.4152
2009.7987
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#6-1 Color Gamut Coverage test for a projector:

Display RE{IESC
#6-1 Color Gamut Coverage «

ENEED
I
o0 w0 730
o0 s o0
050 100 1150
250 1300 1330
so 130 155
650 70 1750
850 1900 1950

400
600
800
1000,
1200,
1400,
1600,
2000

As with testing a display, select APPLY to begin testing the projector.
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15.23 Testing SSTM of HDR10+ Capable Displays

The M42h offers support for HDR10+ Source Side Tone Mapping (SSTM). Use the following
procedure to test HDR10+ SSTM in a capable sink display.

1. Access the utility via the Tools tab within the 96G HDMI Generator, as shown below.

Modes - SheE ; -,:, =T i 7’1 $ Output

Link Train Format Test
HDCP
Select a 2160p/BT2020 Mode Depth
EDID Decode 10 bpe
EDID Comp H08 12 bpc
SCDC Editor
DSC 24 Hz
3D 25Hz
AFC 29 Hz
PCA 30 Hz
InfoFrame 50 Hz (FRL)
| hif
mage Shift 59 Hz (FRL)
Image Ctrl
- 60 Hz (FRL)
CEC Ping
CEC Tester 100 Hz (FRL)
UHDA Test 120 Hz (FRL)
HDR Lab
HDR10+
HDR10+ SSTM
Dolby Vision
Editors
Scripts

Page | 379 July 8, 2025



M42h 96G Video Analyzer/Generator Rev. 1

2. Select the format (as shown in the above screen), and select a test, as demonstrated on the
screens below.

Modes - - _ @ Output

Format Pattern

Link Train Format Test
HDCP
EDID Decode
EDID Comp
SCDC Editor Source_TM_flag =1 and ALLM =0

Select a Test: #1 Display Mode «

Off

DSC Source_TM_flag =1 and ALLM =1
3D
AFC
PCA
InfoFrame
Image Shift
Image Ctrl
CEC Ping
CEC Tester
UHDA Test
HDR Lab
HDR10+

HDR10+SSTM

Pattern Audio Tools

Format Test

Select a Test: EARNE I EYRY lolo RS

#1 Display Mode

#2 Display Mode D65 Whitepoint
#3VSVDB

#4 Processing Peak Luminance
#5 Full Frame Peak Luminance
#6 SSTM VSIF Every Other Frame
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15.24 Viewing the EDID of a connected display

Use the following procedures to view the EDID of the connected display. This procedure assumes
that you have an HDTV or other sink device connected to the Tx port.

To view the EDID of a connected display:

1. From the main window of the M42h 96G Video Analyzer/Generator, select the Tools tab.
2. Activate the EDID Decode button on the upper left (indicated below).
Contents of the initial data in the first block of the EDID will be displayed (below).

Bl Generator

Disconnect

Refresh
canC Master

™

Block Type: Base EDID
©Checksum verified
©Version 1 header verified
Manufacturer: QDI
Link Train Product Code: 980 (03D4h)
DSC Serial #: 17 (00000011h)
Date of Manufacture: 2017
3D EDID Version 1, Revision 3
AFC Number of additional blocks: 1

InfoFrame

Dolby Vision
Editors

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

Examples of the EDID Decode content are shown in the following screens.

Bl Generator

Disconnect

Refresh
Format
Read Save Lload Edit
EDID Comp k]
Block Type: CTA 861
&Checksum verified
S AT EIE-EDID CTA Extension Version 3
Reserved data block offset 89
s Native DTDs in EDID: O
(%8 Supports underscan
* ¥: Supports basic audio
= Y: Supports YCbCr 4:4:4
* Y: Supports YChCr 4:2:2

eARC Master
X

HDCP

Link Train

UHDA Tes
HDR Lab
HDR10+

Dolby Visson
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The CEA Audio Block is shown below.

a

Disconnect

Refresh

Read Save Load Edit
Block $01
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The CEA Vendor Specific Data Block is shown below.

Bl Generator a X

Disconnect

Refresh

Read Save Load Edit
EDID Comp Block #01

CTA Data Block: Tag 3, bytes 24: Vendor Specific
24-bit IEEE Registration ID: 0x000C03
STt P EDMI 1.4b Vendor Specific Data Block
* CEC Physical Address: 1.0.0.0
* ISRC/ACE: supported
ISC * Deep Color
48 bits per color
36 bits per color
30 bits per color
YCbCr 4:4:4 supported
* DVI dual-link: Not supported
* Max TMD3 clock: 340 MHz
* Content types:
Game
Cinema
Photo
Graphics (rext)
e Latency: Not Present
HDR Lab « Interlaced Latency: Not Present
* Basic 3D: Supported
» Image Size: Only indicates correct aspect ratio.
PIUVTAVESI I » 4K x 2K Support:
— 38402160 30Hz
Editors 3840x2160 25Hz
Scripts 3840x2160 24Hz
4096x2160 24Hz
* General 2D Support: On the 5VDs listed below.
Frame packing
Top-and-Bottonm
Side~by-Side (Half)
For SVDs:
002: (5) 1920x1080i @ 60 Kz 16:95
003: (32) 1920x1080p @ 24 Hz 16:%
73 ’ Page <€ LTEE] >

HOCP

Link Train

HDR10+
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15.25 Viewing the SCDC register contents of a connected display

Use the following procedures to view the SCDC register contents of the connected display. These
procedures assume that you have connected the HDMI 2.1 HDTV to these Tx port.

To view the SCDC register contents of a connected display:

1. From the main window of the M42h 96G Video Analyzer/Generator, select the Tools tab.

Bl Genaratar

—— - 998 CARC Master
Version READ ALL [l READ PAGE Ty
WVargian
Updullz Register data has not been read.
Flags

Configuration

Status
Flags
Character Error
Detection
Test
Configuration
Manufacturer
Specific

HDR Lab

HOR10+

Dolby Vision

Make sure the M42h 96G Video Analyzer/Generator is selected.
Activate the SCDC Editor button on the upper left (indicated below).

Select a register set to view (example Update Flags)

Select Read All or Read Page.
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The following screen example shows the SCDC Update Flags. (No data is shown in the following
screen example.)

Bl Generatar - [m} =

READ P
Update Flags
te_0

Status_Update

BEin1: 0 n CED_Update (Character Error Detection Update)

Bit2: 1 RR_Test
Status ﬂ
Flags it 3: 1 Sowrce_Test Update

Character Ermor i 1 FRL_start

Detection
1 FLT_Update
Tast

Configuration | Bité 0 n RSED_Update

Manufacturer Bi.j-a 1 Rsvd (0)
Specific

L 0x11 (RAW) Update 1
HDR Lab Eilﬂ.n 1 Rswd (0)

HOR10+
it i:f) 1 Revdio)
Dolby Vision
gzffl] 1 revao)
Eilﬂ_n 1 Rewd (0)
g 1 Revdio
gisffl] 1 reva )
G o | Revd (0)

rir M 1 pawdm

WRITE ALL WRITE PAGE

Page | 386 July 8, 2025




M42h 96G Video Analyzer/Generator Rev. 1

The following screen example shows the SCDC Status Flags. (No data is shown in the following
screen example.)

Bl Generator
Disconnect

Refresh

Version READ ALL READ PAGE

Status Flags
Update 0x21 (R) Scrambler_Status
Flags Bit 0 1 Scrambling_Status

TR Configuration gt 1 revd(o)

Status | [Ravd (0)
30 Flags : Rsvd (0)
AFC Character Error
Bit4: iR 1 Ravd(0
InfoFrame Detection . ©

image Ctr T sits: ] 1 revd(0)
Sl Configuration | givs. 0] 1 Rsvd (0)

Manufacturer
i 0 1
Specific Bit7 Rsvd (0}

CEC Tester

UHDA Test

0x40 (R) Status 0

HDR Lab
Bit0: n 1 Clock Detected

HDR10+
git1: 0 [ choLno_Locked

git2: 0 [ ch1 a1 tocked
gz 0 [l ch2n2 Locked
Bir4: 0 n Lane3_Locked

gits [ 1 Reserved

gite: 0 [fl) Fr_Ready
S

WRITE ALL
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The following screen example shows the SCDC Manufacturing Specific data.

B Generster
Disconnect

Refresh

Version READ PAGE
Mared scturer Specifc

Update CDO-MeD2 (R) Manefecturer O 00-07<AA

Flags 0DI0a0A () Device 1D _Sereg 51-44~49-00~00~00~00~00: ~gOI*
D (%) rardware_Rev Majoz! 1, Winsz: O

LD (R) Software Majoe_fev 1

0O (R) Software Minor ey 3

Configuration

Status
Flags
Character Emor
Detoction
Test
Conhgutation

Mardacturer
Specilic

WRITE ALL
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5. (Optionally) issue an HTML report with the Report activation button as shown below.

Bl Gmernter - a 4

Warsin e PO
e bz turer Spacifa
Update  CeDO-0xDZ (B) Mansdscturer OUI  09-07-AR
Flags B 3-0aDk (R} Dinaca_ID_Seieg 51-dd-d9-00-00-00-00-00: =goI
el () Hardware_Ree Major: 1, Minaz: O
i (R Saftware_Major_Rey 1
LoD (R Sottware, Minos_ Ry 1

Configuration

Hana
Flagi
Character Emor
Detectaon
Test
Conhguratsn

Maridaciuner
Specific

WHRITE ALL

Page | 389 July 8, 2025



M42h 96G Video Analyzer/Generator Rev. 1

15.26 Selecting audio formats
Use the following procedures to select HDMI formats.
To select an audio format:

1. From the main window of the M42h 96G Video Analyzer/Generator, select the Audio tab
indicated below.

The following example shows LPCM selection. The second slide shows selection of compressed
audio formats.

Ml Generator
Disconnect

Refresh
eARC Master
Sample Rate Bits/Sample X

48kHz = 24 -

;ompr. Audso
Channel Selection
-
Channel: 1 Mute: On Off

Level (dB) Frequency (Hz)
3dB -48 | +3d8 1000 1000 +1000 -
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Bl Generator =] X

Disconnect

Refresh

DOLEY (AC3) 500-2kRz L channel
DOLAT (353} 500-2kHz C channel
DOLY (AC3) 500-2kHz R channel
DOLET (A23) 500-2kNz Cycle channels
DOLAT (AC2) 500-2kHz LFE channel
DOLEY (AC3) 500~-2kRz All channels
DOLET (ACT) 500-2kEz Ls channel
DOLYY (ACS) Rs channel

DOEY (A3} 20-20k8z L channel
DOLBY (AC3) 20-20kEz C channel
DOLEY (A3} 20~20kREz R channel
DOLET (ALS) 20-20kEz pulse ?2?7°?
DOLBE (AC3) 20-20kHz L¥E

DOLET (A3} 20-20kHz Ls channel
DOLBY (AC3) 20-20kHz Rs channel
DOLET (ACS) 63Hz Cycle channels
DOLDT (AC3) 63Hz All channels
DOLEY (A5} 125Hz Cycle channels
DOLET (ACI) 1258z All channels
DOLBT (A1) 1kEz Cycle channels
DOLEY (AC3) 1kxRz All channels
DOLIT (353 4kHz Cycle channels
DOLEY (AC3) 4xEz All channels
DOLAT (ALI) channel

DOLET (A3} Impulse C channel

DOLEY (ACY) Impulge R channel

DOLET (A3} Inpulse LFE channel

DOLYY (AL3) Irmpulse Ls channel

DAY (ACY)

PLAY
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B Generator
Disconnect

Refresh
Pattern

eARC Master

Description T

Polaxity LFR channel
Polarity All channels
Folarity Ls channel
Polarity Rs channel
Channel identifier
Pink Noise S00-2kHz L channel
Pink Noise S500-2kHz C channel
Pink Noise 500-2kHz R channel
Pink Noise 500-2kHz Cycle channels
Pink Noise S500-2kHz LFE channel
Pink Noise S00-2kEz Ls channel
Pink Noise 500-2kHz Cs channel
Pink Noise 500-2kHz Rs channel
Pink Noise 20-20kHz L channel
Pink Noise 20-20kHz C channel
Pink Noise 20-20kRz R channel
Pink Noise 20-20kHz Cycle channels
Pink Noise 20-20kEz LFE channel
Pink Noise 20-20kEz All channel
Pink Noise 20-20kHz Ls channel
Pink Noise 20-20kH:z Cz channel
Pink Noise 20-20kHz Rs channel
Sine Wave 63Hz Cycle channels
Sine Wave 63Hz All channels
Sine Wave 125Hz Cycle channels
_ Sine Wave 125Hz All channels
Sine Wave 1kHz Cycle channels
Sine Wave 1kHz All channels
Sine Wave 4XH: Cvcle channels

G | REFRESH | | ADD |

The table below summarizes the M42h 96G Video Analyzer/Generator uncompressed LPCM
programmable audio test tones.

LPCM Programmable Sine Wave options
Parameter Description Options
Channels This is the number of channels in 2.1
the audio sine wave test tone. 2.1
5.1
6.1
7.1
Sampling Rate This is the sampling rate of the 32kHz
audio sine wave test tone. 44.1kHz
48kHz
88.2kHz
96kHz
176.4kHz
192kHz
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LPCM Programmable Sine Wave options

Parameter Description Options

Bits per Sample This is the number of bits per 16
channel of the audio sine wave 20
test tone. 24

Channel Selection

Indicates the channels that are
active. Also indicates the channel
that is configured for the Level,

Mute and Frequency Parameters.

FL — Front Left

FR — Front Right

LFE — Low Frequency
Effects

FC — Front Center

RL — Rear Left

RR — Rear Right

RLC — Rear Left Center
RRC — Rear Right Center

Level (dB) This is the amplitude of the audio Increments in 3dB
sine wave test tone. throughout a range of — 0dB
to -99dB (per channel).
Mute Mutes or unmutes the audio for a On
particular channel. Off

Frequency (Hz)

The frequency of the audio sine
wave test tone.

Programmable throughout a
range of — -0.01kHz to 20kHz
(per channel) in increments of:

1Hz

10Hz

100Hz

1kHz
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15.26.1AV Mute Commands

The HDMI 96G Generator provides the option to configure the AVMUTE Flag via the command line,
as well. The AV Mute Commands will immediately configure the 2 AVMUTE flags in the transmitted
General Control Packet:

e Clear AVMUTE flag
e Set AVMUTE flag

For instructions on accessing the command line of the M42h, see the chapter in this user guide titled
Command Line Interface

The following three commands can be used to configure the AVMute flags.
mute O
This sets the flags to their default state:

e Clear AVMUTE Flag = 1
e Set AVMUTE Flag =0

mute 1
This sets the flags to muted state:

e Clear AVMUTE Flag =0
e Set AVMUTE Flag =1

mute 2
This clears the flags, leaving no AVMUTE information:

e Clear AVMUTE Flag =0
e Set AVMUTE Flag =0

ﬁ? 10.30.196.150 - PuTTY

! from ::ffff:10.2

Command to set AVMUTE flags to muted state
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15.27 Testing HDCP 2.2 on a connected display

Use the following procedures to test HDCP authentication on a connected display. HDCP 2.2 is
tested using a special test image called HDCP2.2. This test images are selectable through the
Pattern tab.

Note that you can view the HDCP 2.2 authentication transations using the Auxiliary Channel
Analyzer (ACA) utility. Please refer to Auxiliary Channel Analyzer (ACA) for more details.

15.27.1Running the HDCP 2.2 test

You can enable HDCP 2.2 in one of two ways: 1) Using the HDCP2.2 test image and 2) Using the
Tx Control dialog box. Use the procedures below to run an HDCP 2.2 test on a connected display.

To test HDCP on a connected display (HDCP2.2 Test Image):

1. Access the Pattern tab to view the test patterns.

QARC Master
Folder Lists ™

Hati#12 Hati8124 Hat1§15 Harig154

Hatch1do Hatchi HatchiZo

Hatch24s Hatchds) Hatchbxd
Hatch_16 Hatch_20 Hatch & Match G

i
2
i

Hdr10+_Tesat %0 Hdr10+_Test_11 Hdr10s_Test 13 Hart0e_Test 2 Hdr10+_Test _3-1

Hari0+_Test_3.2 Har10s_Test_4 HOr10+_Test_8-1 Hdri0s_Test_6-2 Hari0+_Test_8 Hdrio+_Test_8-1

Seltngs  Find  Transfer

-
"
It
w

/Standazd

Select the HDCP2.2 test image (above).

A typical result is shown below.
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HDCPz port #1
Authorized
Receiver ID = O0x90649DBE%%

Note that you can view the HDCP 2.2 authentication transations using the Auxiliary Channel
Analyzer (ACA) utility. Please refer to Auxiliary Channel Analyzer (ACA) for more details.

To test HDCP on a connected display (HDCP Tx Control Dialog Box):

1. From the View menu, select the Generator item.
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quanfum

Contzol Compliancea Editors Othax
Generaior Recsiver ACA Remaode
Conmrel
Cmpriusre Centred HEAC

The Generator panel will be populated as shown below.

2. Select the Tools tab (indicated below).

Bl Generator =) X
Disconnect

Refresh
Format eARC Master

EDID Decode ™

[::§>»M«h
e (XN

Key Type
Link Train
Facsimae

Status

(rerves

SCDC Editor

InfoFrame
Image Cur!
CEC Ping

CEC Tester

UHDA Test

EEEEEEEEL
33333383

¥

NO

f
I§I§'§
88

ooo 6|§|§ x
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3. Select the HDCP button (indicated below).
4. Enable HDCP 2.2 using the radio button as indicated on the screen examples below.

The status is shown in the center portion of the panel. Hit the refresh button when any changes are
made to refresh the view.

B Generator

Disconnect

Refresh

Audo eARC Master

Options X

SCDC Editor

Link Train P

Status

DSC

infoFrame
image Ctrl
CECPing
CEC Tester
UHDA Test
HDR Lab
HDR10+

FiEgaagasse
3333333141

5

Dolby Vision

§
§§

Editors

§I
8%

Scripts

soo 6I§I'§|§ -

Note that you can view the HDCP 2.3 authentication transations using the Auxiliary Channel
Analyzer (ACA) utility. Please refer to Auxiliary Channel Analyzer (ACA) for more details.
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15.28 Configuring and Transmitting Custom Metadata Values with the
InfoFrame Utility

Use the following procedures to configure and transmit custom metadata over the HDMI interface.
You can use the InfoFrame Utility to configure and disable/enable the transmission of the following
types of metadata:

Auxiliary Video InfoFrame (AVI) — Enable or disable transmission and configure custom
values.

Audio InfoFrame — Enable or disable transmission of this InfoFrame.

Source Product Descriptor (SPD) — Enable or disable transmission of this InfoFrame.
Vendor Specific InfoFrame (VSIF) — Enable or disable transmission and configure custom
values.

HDMI 2.1 Forum Vendor Specific InfoFrame (HF-VSIF) — Enable or disable transmission and
configure custom values.

MPEG - Enable or disable transmission of this InfoFrame.

GIF — Enable or disable transmission of this InfoFrame.

GIF2 — Enable or disable transmission of this InfoFrame.

Gamut Metadata Packet (xvYCC) — Enable or disable transmission of this data island.

High Dynamic Range (HDR) — Enable or disable transmission and configure custom values.
Audio Metadata — Enable or disable transmission of this metadata for 3D audio and multi-
stream audio.

15.28.1Configuring Metadata for Transmission

Use the procedures below to enable/disable the transmission of metadata and configure custom
metadata values.

To enable/disable transmission of specific metadata types:

1. Access InfoFrame Utility from the Tools tab (below).
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Bl Generatar

Disconnect

Refresh

Enable [Any)
wis | or

Enable (One)
vk [ Audio Metadata = HOR Metadata

APPLY SETTINGS REFRESH

2. Select the Control button on the left side as indicated below.
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Bl Generatar

Patlern

GIF

Enable (One)
Audio Metadata = HDR Metadata

APPLY SETTINGS REFRESH

HDR Lab
HDR10+
Dolby Vision

Edi

Scripts

3. Select the metadata types that you wish to enable or disable using the check boxes under the
Enable (Any) area of the InfoFrame Utility window.

4. Click on the Apply Settings activation button EEsEESRITFH to initiate the change.

Note: The Refresh button reasserts the default state with all applicable metadata
transmitted.

The example below shows a configuration where AVI, HDMI LLC VSIF and SPD metadata are
enabled for transmission but Audio InfoFrames are not transmitted.
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Bl Generatar

eARC Master

TX

Enable (One)
Yoo Audio Metadata = HDR Metadata

APPLY SETTINGS REFRESH

CEC Ping

CEC Tester
UHDA Test
HDR Lab
HDRIO+
Dolby Vis
Editors

Seripls

CLOSE

You can specifically enable only a single type of metadata for a particular set of types under the
Enable (One) area. The Enable One operates as a one or none case. If you select one type, for
example HDR Metadata (below), transmits and the other two types (xvYCC and Audio Metadata) will
not.
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Ensble (Any)

T o
T oo v
Enable (One)

Wideo Timing EM Comgressed Wideo Transport EM

Enable (One)

XYVOL Audo Nyfadata

HDR Metadats

5. Click on the Apply Settings activation button EEENETRIES to initiate the change.

Note: The Refresh button reasserts the default state with all applicable metadata
transmitted.

Page | 403 July 8, 2025



M42h 96G Video Analyzer/Generator Rev. 1

To configure InfoFrame and metadata parameter values:

1. Access InfoFrame Utility from the Tools tab (below).

Bl Generator

Disconnect

Refresh

Enable (Any)
HOR HDMI Forum VS

HOMI LLC Enable (One)
HOMI Forum Video Timing EM Compressed Video Transport EM
SPD

Enable (One)
<km,__| xwYCC Audio Metadata

HDR Metadata

APPLY SETTINGS J| REFRESH |

2. Select the Control button on the left side as indicated below.
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Bl Generator

Disconnect

Refresh

Enable (Any)

MPEG GIF2

HOR HDMI Forum VS

HOMI LLC Enable (One)
HDMI Forum Video Timing EM Compressed Video Transport EM
SPD

VTEM Enable (One)

xwYCC Audio Metadata
HDR Metadata

APPLY SETTINGS m
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In the example below, the AVI InfoFrame is being configured.

Bl Generator — (m] X

Disconnect
Refresh
Pattern

New Open Save

\'e-nm 3 4

Video Format ID (VIC): [0 (0 - 255)

SCDC Ec
Component Format (Y): RGH
Link Train
AFD Present (A): 0 = No

Bar Data (B): 0 = Not Present
Scan lnfo (S): 0 =NoData
Colorimetry (C): = No Data
Picture Aspect Ratlo (M): 0= NoData
Active Aspect Ratio (R): Not Specified
ITC Content (ITC): No Data
UHDA Test
Y Ext. Colorimetry (EC): xvYCC60
HDR Lab
RGE Quantization (Q): 0 = Defauh
HDR10+
Picture Scaling (SC): = None

YOC Quantization (YQ): 0 = Limited Range

Scripts IT Comtest Type (CN): = Graphics

Pixel Repitition (PR): No Repetition (x1)

Add. Colorimetry Ext (ACE):

The drop-down menu for the Component Format is visible in the above screen.

3. Select RGB for example.

4. Click on the Write activation button %rte to initiate the change and the transmission. The Reset
button "**¢ re-establishes the default configuration.

In the second example, the HDR InfoFrame is being configured with appropriate values (screens
below).

Page | 406 July 8, 2025



M42h 96G Video Analyzer/Generator

Rev. 1

Bl Generator

Control Open Save

Traditional gamma - SDR Luminance Range
Editors
AVI Traditional gamma - HDR Luminance Range
g “r g )
HDR SMPTE ST 2084 [2]

HDMI Hvbrid Log-Gamma (HLG)

LLC Display Primaries
HDMI | xt0] 0.00000 = y{o} 0. 00000
FOrUM | xf11/0,00000  y{1] 0. 00000

SPD | x21 0.00000  y[2]/0. 00000
mage Ctri White Point
CEC Ping x 0.00000 ¥ /0. 00000
CEC Tester Display Mastering Luminance
UHDA Test max 0 0 to 65535 cdie

HDR Lab min| 0.0000 | 0.0 ro 6. 53535 cd/mA2

HDR10+ Maximum Content Light Level 0 0 to 65335 cd/ml

Dolby Vision Maximum Frame-average Light Level 0 O to 65535 cd/m

Editors

Scripts

Write

o X

Disconnect

Refresh
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' Generator

Control

HOMILLC
HOMI Forum
SPD
VTEM

New Open Save

Traditional gamms - SDR Lumninance Range

Traditional gamena - HDR Lussinance Range

EOTF
SMPTE ST 2084 [2)
Hybeid Log-Gamma (HLG)

Display Primaries
110} 0.00000 | y[0] 0.00000
x{1}0,00000 | {1} 0.00000
112} 0.00000 | yf2} 0. 00000
White Poist

1 0.00000 ¥ 0. 00000
Display Masteriag Luminsoce
max O @ to 65575 cdm?

min 0,0000 0.0 ro £ 5505 cd w2

Maxbmum Content Light Level 0

Matimum Frame average Light Level 0

@.0000 1o 1.

0. 0000 to 1

0. 0000 to 1.

0.0000 to 1.

Disconnect

Refresh

eARC Master

Read Write

0 to 65535 cdw2

@ to 65535 ol

3k

5. Click on the Write activation button "™ to initiate the change and the transmission of the new
HDR values. Click on the Reset button ## to re-establish the default configuration.

15.29 Viewing Metadata Packets Transmitted to a Connected Display

Use the following procedures to view the HDMI metadata packets transmitted to your display under
test. The test image used to view the metadata is selectable through the Pattern tab.

15.29.1Viewing Metadata Packets

Use the procedures below to view metadata packets transmitted to a connected display. These
procedures assume that you have an HDMI HDTV connected to M42h’s Tx port.

To view the metadata packets transmitted to a connected display:

1. Access the Pattern tab to view the test patterns.
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Bl Generstor

Folder Lists

G ==
Outine1

P10

———
Outine2
P2
Pé_Sony

PRN24bIt
PdsCrt2 Persist
Bmro

L

ANTHAZURNAE Path: /Standard

i m-aai

Settings Find Transfer

Select the PacketTx test.

View the results on the connected display. A typical example of the first packet type (AVI
InfoFrame) is shown below. The following is a list of packet types viewable through the PacketTx
test image:

e AVl InfoFrame.

e Audio InfoFrame.

e Source product descriptor InfoFrame.

e Other packets:

e Audio Clock Regeneration packets

e Channel Status bits

e Vendor Specific InfoFrame.
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The image below is the first page of the multi-page test image. This screen shows the AVI
InfoFrame.

Transmitted AV] Infoframe

: 13
: BD )
:  Repeated (sent

Non-uniform pictur ing (SC): Ho known non-uniform scaling
Video identific 0
Pixel rep (FR): (Repetition disabled)

Line number of end of top bar (] Y 0
Line number of start of bottom B). 1081
Line number of end of le EX 0
Line number of start of right bar (SRB): 1921

Press Content-Uptions-Iore for other packets

To advance to the next metadata packet type, access the Renditions dialog box through the
Settings activation button as shown below.

Pattern Settings

Gating Rendition Level Params

5 1} (MAX =1)
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16 Testing HDMI Sources and Distribution Networks for Pixel
Errors

Important Note: This functionality is not currently implemented in the M42h. This section is for
future reference only.

The M42h enables you to test the video quality of an HDMI® TMDS stream. Using the Pixel Error test
feature. This test is only available through the Receiver application in the “Real Time” mode on the
embedded ATP GUI Manager display. The test is not available on the external ATP GUI Manager.

The Pixel Error test can also be run through the command line. The commands necessary for
running these tests are included in this chapter.

The Pixel Error test (Frame Compare) checks for pixel errors in the HDMI stream from an upstream
source device through a cable or distribution network. The Pixel Error test enables you to verify
either the source or distribution network. For example, if your application is to test distribution
network components such as splitters, switches, and extenders then you would use the high-quality
HDMI cable provided with the M42h.

For testing a source, you would use the Pixel Error test with a short known-good HDMI cable (Note:
Use the high-quality HDMI cable provided with the M42h.)
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16.1 Accessing the Real Time Mode

To access the Real Time mode:

1. Select Receiver on page 1 of the Apps panel on the embedded ATP GUI Manager:
Note: The Real Time viewing windows are not available on the PC-based external GUI Manager.

Feneraton Recsiver AT A Remaode

The Receiver “Real Time” panel appears as shown below:
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16.2 Testing HDMI Distribution Network Components with the Pixel Error
Test

Use the following procedures to setup and test HDMI Distribution Network components. This
procedure assumes that you are in the Real Time mode through the Receiver application panel.

To Run the Pixel Error test:

1. Connect the source and HDMI distribution network to the M42h Rx port as shown below. The
diagrams below depict the connections with the M42h.

Note: Use the high-quality HDMI cable provided with the M42h.

UHD HDMI Source

HDMI/HDBaseT
Converter

it T T

HDMI cable bt HDBaseT (CAT) HDMI cable
cable

External Display
for ATP Manager ||

“PRTELEDYNELECROY

-

Keyboard and Mouse for
Controlling embedded ATP
Manager

Connection for HDMI source analysis

2. From the Real Time window select the Tools menu as shown below:
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The Pixel Error test dialog box appears as shown below:
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Pixel Error Test
WARNING: Will
Continuous:

Mumber of Frames:

Max Recorded Errors: _

Frames Analyzed: 0
Total Errors: 0

not work with 10/1

Reference Frame

Auto: OFF
START ANALYSIS

100 (1

[cuose |

The table below describes the fields and buttons on the Pixel Error Test dialog box.

Pixel Error test dialog box - Item

Information / Function

The following is a description of the items on the Pixel
Error Test dialog box:

Number of Frames — This is the number of frames to test

- when Continuous is deselected.
Mi”;::::;:i ::0 Max Recorded Errors — This is the maximum number of
errors that can be recorded and presented in the Report.
Reference Frame Enter in the range of 1 top 256; default 100.
auo: [N oFF Continuous — A check box indicating whether the test runs
continuously and requires manual intervention to stop or
unchecked with the test stopping after the number
specified in Number of Frames.. -
Reference Frame; Auto — Radio buttons indicating
Frames Analyzed: 0 whether the test will use a reference frame video image
fotal Errors: generated from the source as the test in initiated (ON) or if
the test will use a reference frame video image stored on
the PC (OFF).
Path — This field is used only if Reference Frame; Auto is
disabled. The field indicates the file name and path where
the reference frame is obtained from.
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Pixel Error test dialog box - Item | Information / Function

Capture — Used only when using a video reference frame
stored on the M42h (Auto=OFF). Enables you to capture a
video reference frame from a source to use a reference
frame in subsequent testing.

Save — Saves the captured reference frame to the 980.

Select — Enables you to browse for a video reference
frame stored on the M42h for testing.

View — Enables you to view the reference frame captured
from the source or loaded from the 980.

Start Analysis — Activation button to initiate the test. Turns
to a Stop Analysis when running in the Continuous mode.
Frames Analyzed — Indicates the number of frames
currently analyzed or completed in the analysis once the
test completes.

Total Errors — Indicates the number of errors currently
identified or the total errors determined when the test is

completed.
Report — Enables you to view an HTML report of the test
results.

3. Use the Continuous check box to specify whether you wish to run the test manually for an
arbitrary number of frames or for a specific number of frames.

e For testing with a specific number of frames deselect the Continuous check box and enter
the number of frames.

Pixel Error Test

WARNING: Will not work ¥

12 bpe deep color.
0

Continuous: Yes m

Number of Frames: 10

Max Recorded Errors: 100

e For testing in the continuous mode select the Continuous check box.
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Pixel Error Test

Number of Frames: 10

Max Recorded Errors! 100

Reference Frame

Auto OFF

START ANALYSIS

Frames Analyzed: 149

Total Errors: 0

~AEited o - e - 1]
Continuous: No

=3k

Rev. 1

4. Specify whether you wish to run the test using a reference frame generated dynamically from the

source under test or use a reference (“golden frame”) stored on your M42h.

e For testing with a reference frame generated from the source during the test, select the Auto

ON radio button.

Reference Frame

I OFF

e For testing with a reference frame obtained from the file stored on your M42h, select the
Auto OFF radio button and then activate the Select button to browse for a file on the M42h.
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Pixel Error Test

BAFNIN Limived 10/13 bp Jeep C

Continuous: No

Number of Frames: 10

Reference Frame
Auto: ON Kel3;
Name: <Captureds>

Capture  Save Select

START ANALYSIS

Frames Analyzed: 149
Total Errors: 0

Max Recorded Errors: 100 (1

Lcwosc | f

255)

5. Activate the Start Analysis button to initiate the test.

Rev. 1

The Frames Analyzed and the Total Errors fields will indicate the progress and status of the test.

6. If you are running the test non-continuously, then the test will stop automatically when the
number of frames specified in the Number of Frames field is reached.

The Frames Analyzed and the Total Errors fields will indicate the progress and status of the test.

Pixel Error Test

BASSLD ~aEiteq I

o Hlood g yon floe s 4.
Continuous: No

Number of Frames: 10

Max Recorded Errors: 100 (

Reference Frame

Auto: OFF

START ANALYSIS
s Analyzed: 149
Total Errors: 0

[cuose ] |
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7. Select the Report button to obtain a report of the results.

In the example shown below there are no errors. The second example shows a report with many
errors.

HTML Viewer

Detailed Errar Report

e otk ge ne oabed on: AugusES4, 2010 608 PM

Quantum Data

Pixel Error Test: Detailed Report

Error Summary

Frames Analyzed : 616
Total Errors: 0

Error Details

Measured Expected
Error # | Frame | Line | Char | CH-0 | CH-1 | CH-2 | CH-0 | CH-1 | CH-2
No Errors
[Genewazden: Augustzs, som s oA P =wrw.quantumdaka.com)

HTHML Viewer

Detailed Error Repart

Repoctgenerabed on: September 12,3015 £47 PM

Quantum Data

Pixel Error Test: Detailed Report

Error Summary

Frames Analyzed : 25
Total Errors : 40195257

Error Details

Measured Expected
Error # | Frame | Line | Char | CH-0 | CH-1 | CH-2 | CH-0 | CH-1 | CH-2
1 0 54 1 128 16 128 128 16 127
2 0 54 2 128 16 128 128 16 127
3 0 54 3 128 16 128 128 16 127
4 0 54 4 128 16 128 128 16 127
5 0 54 5 128 16 128 128 16 127
8 0 54 B 128 16 128 128 16 127
7 0 54 35 128 16 128 127 16 128
8 0 54 36 128 16 128 127 16 128
9 0 54 37 128 16 128 127 16 128
10 0 54 38 128 16 128 128 16 127
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16.3 Running the Pixel Error Test Through the Command Line

You can run the Pixel Error test through the command line. Refer to the Chapter Command Line
Interface for Capturing Data for information on how to establish a command line session with the

M42h.

Commands for Pixel Error Test

Note: Commands are not case sensitive.

Command Description

PDAX:NFRS Set number of frames to
analyze in pixel data
analysis test or sets test to
continuous mode requiring
user intervention to

terminate.

PDAX:CAPF Capture a reference frame

for pixel data analysis test

PDAX:GFCA Saves a captured frame to
a file. This is used as a
reference frame (“golden”
frame) for comparison with
subsequent captured

frames.

PDAX:GFCL Load a captured reference

frame from a file.

PDAX:MXER ' Set maximum number of
detailed errors to record in

pixel data analysis test.
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Syntax
PDAX:NFRS < frames >

Where <frames> is the
number of frames to
capture and compare
during the test. Setto 0
for continuous mode
which requires user
interaction to stop test.

PDAX:CAPF

PDAX:GFCA <path>

Where <path> is the
directory path and file
name of the stored
reference frame. If the
path is omitted the
default path is used.

PDAX:GFCL <path>

Where <path> is the
directory path and file
name of the reference
frame to load. If the path
is omitted the default
path is used.

PDAX:MXER <errors>

Where <errors> is
maximum number of
errors to provide a
detailed report for up to
256 errors.

Command Example

To set number of frames
to analyze in pixel data
analysis test to 50:

>PDAX:NFRS 50

To capture a reference
frame for pixel data
analysis test:
>PDAX:.CAPF

To save a captured frame
to afile to use as a
reference frame:
>PDAX:GFCA /user/capl
or:

>PDAX:GFCA capl

To load a captured
reference frame from a
file:

>PDAX:GFCL /user/capl
or:

>PDAX:GFCL capl

To set maximum number
of detailed errors to
record in pixel data
analysis test to 100:

>PDAX:MXER 100
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Commands for Pixel Error Test

Note: Commands are not case sensitive.

Command Description Syntax
PDAX:ERRQ Get recorded detailed PDAX:ERRQ
error records. Returns the

following:

Frame number that an
error occurred

X,Y coordinate that the
error occurred.

The measured red
component value.

The measured green
component value.

The measured blue
component value.

The reference expected
red component value.
The reference expected
green value.

The reference expected
blue value.

PDAX:NERR ' Get number of errors PDAX:NERR
during a pixel data
analysis test.

PDAX:PDAU Initiates the pixel data PDAX:PDAU
analysis test.

PDAX:STOP  Stops the pixel data PDAX:STOP
analysis test.

PDAX:STAT Returns the test status PDAX.STAT
including running or done,
frames analyzed, errors
detected, etc. Can be run
either during a test or after
a test is terminated.
Provides results from the
last test.

Note: The commands are not case sensitive.

Rev. 1

Command Example

To get recorded detailed
error records: >
PDAX:ERRQ

007: [1450:0000:0006]
Oxb4b4b4 Oxebebeb
008: [1450:0000:0007]
Oxb4b4b4 Oxebebeb
009: [1450:0000:0008]
Oxb4b4b4 Oxebebeb
010: [1450:0000:0009]
Oxb4b4b4 Oxebebeb
011: [1450:0000:0010]
Oxb4b4b4 Oxebebeb
012: [1450:0000:0011]
Oxb4b4b4 Oxebebeb
013: [1450:0000:0012]
0xb4b4b4 Oxebebeb

To obtain the number of
errors during a pixel data
analysis test:

> PDAX:NERR
21879466

To initiate the pixel data
analysis test:

> PDAX:PDAU

To stop a pixel data
analysis test:

> PDAX:STOP

To obtain the test status:
> PDAX:STAT

pdax: in progress
frames: 1659 threshold 0
errors: 21879466.
threshold 0

To Run the Pixel Error test for a specified number of frames from the command line:
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To Run the Pixel Error test continuously from the command line:

1.

Set the number of frames to use during the test.
#p-scope>pdax:nfrs 255

pdax:nfrs 255

Capture a reference frame for the test:
#p-scope>pdax:capf

pdax capf: capture buffer size 179MB bs=128
INFO: Capture Trigger condition is satisfied
END: pcap capture start Capture complete

END: pcap info info request type=118 complete

Save the captured frame to a file:

#p-scope>pdax:gfca myrefrm?2
pdax:gfca myrefrm?2

Load the captured frame:

#p-scope>pdax:gfcl myrefrm?2
pdax:gfcl myrefrm?2

pdax gfcl: Loading Reference frame: [myrefrm2]
Run the pixel error test (will run for 255 frames)
#p-scope>pdax:pdau

pdax:pdau

Get statistics for the test:
#p-scope>pdax:stat

pdax:stat

pdax: stopped

frames: 255 threshold 255

errors: 0. threshold 255

Set the pixel error test to run continuously:

#p-scope>pdax:nfrs 0
pdax:nfrs 0

Initiate the test

#p-scope>pdax:pdau
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pdax:pdau
3. Query statistics for the test:
#p-scope>pdax:stat
pdax:stat
pdax: in progress
frames: 1071 threshold 0
errors: 47004766. threshold 255
4. Stop the test:
#p-scope>pdax:stop
pdax:stop
5. Get the number of errors.
#p-scope>pdax:nerr
pdax:nerr
84974760
6. Get a detailed list out of the 255 errors:
#p-scope>pdax:errqg
0x090909 0x101010
008: [0699:0646:0742] 0x090909
009: [0699:0646:0743] 0x090909

010: [0699:0646:0744] 0x090909

253: [0699:0646:1170] 0x171717

254: [0699:0646:1171] O0x171717

255: [0699:0646:1172] 0x171717
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17 Format Editor

The Format Editor provides a graphical user interface for modifying existing HDMI® formats,
creating custom formats and viewing format parameters. The Format Editor can be run on the
embedded ATP GUI Manager or on the external ATP GUI Manager.

17.1 Accessing the Format Editor

Access the Format Editor through the Editors Page of the Apps panel as shown below.

quantumdata

Control Compliancs Editors Other
174 74 174
EDID Editor CDS Editor Format Editor
74 74 74
Format List Editor Pattern List Editor Playback List Editor
174
DPCD Editor

When you first open the Format Editor, the window will be blank as shown below. There are a set of
activation buttons on the bottom of the screen that enable you to load, save and create formats.
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B Format Editor: - O X

-

New Open

oose

You can resize the window using the silver square area on the lower right side (indicated below).

oiosc |

Format Editor — Top Toolbar Activation Buttons

The following table describes the Format Editor menu buttons.

Button Description

Use Activates the custom format you create/modify within the Editor

New Format Opens up the New Format at the Timing tab. Enables you to create new formats
Open Enables you to browse to and open an xml format file on your PC

Save Enables you to save an xml format file on your PC

(Optionally) access the Format Editor through the Format tab by selecting a format and using the
Edit button on the bottom of the window (indicated below).
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L Jelljs]l|@ Disconnect

Refresh

Topology

DP/USBC 2.0
- EDID Generator
Resolution Vtotal Frame Rate Aspect <::|
240p2x  240pax || 262 263 | 24/1.001 =24  Ratio ML
288p2x  288pax | 312 313 25 -
480p 314 30/1.001 30
480p2x  480i2x as/1.001 a8 4%
480p4x ~ 480idx 50 | 296135
576p 60/1.001 [ Box
576p2x  576i2x 100
576pdx  576idx 120/1.001 120 43
720p 200 || 169
1080p || 1080i || 1125 1250 | 240/1.001 240 5:1

AL 4320p 9:1

Leftto Right ~ Settings Edit Clear Selection
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In this case the Format Editor is provisioned with the format timing settings of the format that had
been selected in the Format tab window. This is shown below.

[ Timing

Horizontal

Active

Blank 40 slz inas 0.656444| ms

Total E als 15 10 ines 16.6 ns L
Pulse Delay als inas e [] Clock Pulse
Pulse Width imels imess 9| ms [] PreEmphasis
[] DC Balance

[] Flat Front Porch
[[] TriLevel

[] Repeat Field

17.1.1 Saving and Opening a Format

To save a format, simply click the Save activation button in the top toolbar. A dialog box will pop up
as shown below. Select a folder, enter a name and click OK.

N :‘ Save Use

& Save Format

& User

Active .,
) Interlace

Blank | o
Tota &0 New Rename Delete | L e e

Path: /User 60 [] Clock Pulse
2| ms [1 PreEmphasis

Pulse Width 9 .
Name: ‘ Sample_Format

[] DC Balance

[] Flat Front Porch
OK CANCEL [] TriLevel

se Delay 0| Pizslz [] Repeat Field

N
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Opening a Previously Saved or Imported Format

Similarly, to open a format, click the Open activation button in the top toolbar, select the desired
format, and click OK. Example shown below.

New Open Save Use

Timing

8 Open Format

Local Files

v & User
& Sample_Format

Active

Blank 1 : 1. 71| ms
i " [1 Back Porch

Pulse Delay s 0. ne [] Clock Pulse

Pulse Width s 0. iz [[] PreEmphasis

[] DC Balance

[] Flat Front Porch
[] TriLevel

[] Repeat Field
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17.2 Format Editor- Top Level Tabs

This subsection defines the tabs and status panels available with Format Editor.

Important Note: Many of the settings and parameters in the Format Editor screens apply only to
HDMI or analog, while some apply only to DisplayPort and are not relevant for the M42h instrument.

When you select the New activation button a populated window will appear as shown below.

New Open Save Use

Timing

Entry Units

#® Machine

gressive

640 Pixal: ! () Interlace

Blank 160 | Pixals

Pulse Delay [] Clock Pulse

Pulse Width

] PreEmphasis
[] DC Balance

Serration width Adjustment ‘:l Pinels
rration width Adjustmen = . ] Flat Front Porch
Hto V Pulge Delay ‘:l Pixels " [] TriLevel

Horizontal Broad Pulse Delay ["] Repeat Field

There are a series of tabs on the top as shown below.

The following table describes the top-level tabs in the Format Editor.

Tab Description / Function

Timing Selecting the Timing tab opens up an application screen that enables you to define the timing
parameters for a custom format or modify the timing parameters of an existing format.

General Selecting the General tab opens up an application screen that enables you to define the sync,
level, pixel depth, gamma and pedestal parameters for a custom format or modify these
parameters of an existing format.
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Tab Description / Function

Digital Video Selecting the Digital Video tab opens up an application screen that enables you to define the
digital video parameters for a custom format or modify these parameters of an existing
format.

Digital Audio Selecting the Digital Audio tab opens up an application screen that enables you to define the
digital audio parameters for a custom format or modify these parameters of an existing
format.

AFD Selecting the AFD tab opens up an application screen that enables you to define the AFD
parameters for a custom format or modify these parameters of an existing format.

17.2.1 Timing Tab

The Timing window of the Format Editor is shown below. This window is activated by pressing
the Timing tab.

Timing % General ‘| Digital Video | Digital Audio |

Pixel Rate : 39 0] ns Entry Units

Machine

) Interlace

[] Back Porch

[ ] Clock Pulse

] PreEmphasis

[ ] DC Balance

] Flat Front Porch

Hto W el J S = [ ] TriLevel
: ] Repeat Field

Horizontal Broad Pulse
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The main panel of the Timing tab is shown below.

Active

Blank

Total

Pulse Delay

Pulse Width

40| Pixels

160 | Pixels

800| Pixels

Pixels

Pixele

The table that follows describes each of the fields in the main panel of the Timing tab.

Tab Field Description / Function
Pixel Rate Sets the pixel rate in pixels (Machine) or microseconds (Time) of
the format.
Horizontal Rate The horizontal line rate of the format. The HRAT is the
fundamental frequency in the 882. Parameter: HRAT.
Tune The tunning value of the base frame rate (base/tune) for NTSC
color broadcast compatibility. The tuning value is base/1.001
Base The base frame rate.
Active The number of active pixels (machine) or microseconds (Time) of
the horizontal video. Parameter: HRES.
Blank The number of active pixels (Machine) or microseconds (Time) of
the horizontal video. This parameter is calculated.
Total The total number of active pixels (Machine) or microseconds
(Time) of the horizontal video. The total is the sum of the Active
and Blanking. Parameter: HTOT.
Pulse Delay The number of pixels (Machine) or microseconds (Time) in the
blanking preceding the horizontal sync pulse. Parameter: HSPD.
Pulse Width The number of pixels (Machine) or microseconds (Time) of the
horizontal sync pulse. Parameter: HSPW.
Vertical Rate The vertical frame rate of the format. Parameter: VRAT.
Active The number of active lines (machine) or milliseconds
(Time) of the vertical video. Parameter: VRES.
Blank The number of active lines (Machine) or milliseconds (Time) of
the vertical video. This parameter is calculated.
Total The total number of active lines (Machine) or milliseconds (Time)
of the vertical video. The total is the sum of the Active and
Blanking. Parameter: VTOT.
Pulse Delay The number of lines (Machine) or milliseconds (Time) in the

Page | 432

July 8, 2025



M42h 96G Video Analyzer/Generator

Rev. 1

Tab Field Description / Function
blanking preceding the vertical sync pulse. Parameter: VSPD.
Pulse Width The number of lines (Machine) or milliseconds (Time) of the

vertical sync pulse. Parameter: VSPW.

(green calculator)

Indicates that the value in the field is calculated by the
Format Editor.

(red calculator)

Indicates that the value in the field is calculated by the Format
Editor, and that the new value has replaced the value previously
in the field.

Indicates that the values in this field are settable in the
current configuration.

Indicates that the fields are in the read only mode. These fields
will show a change in value when the value in a field affecting
these fields is modified.

Green Field

Indicates that the fields are in the read/write mode. When
you make a change and hit the enter key new values will be
calculated.

Black Field

Indicates that the fields can be modified directly and are
calculated when other related fields are modified.

Indicates that the fields are disabled because the Entry Units are
selected such that the fields are not used. However these fields
will show a change when the value in a field affecting these
fields is modified.

Page | 433

July 8, 2025



M42h 96G Video Analyzer/Generator Rev. 1

The right side panel of the Timing tab in the Format Editor is shown below. The table that follows
describes each of the fields in the panel.

Entry Units
(@) Machine

() Time

Scan Type
(®) Progressive

() Interlace
[ | Back Porch

[ ] Clock Pulse

[_| PreEmphasis
[_] bC Balance

[_] Flat Front Porch
[ | TriLevel

[ ] Repeat Field

This table describes each of the fields in the main panel of the Timing tab.

Tab Field Description / Function
Pixel Rate Machine Activates the fields in the timing tab window such
that

the timing parameter values are expressed and
settable in terms of pixels and lines.

Time Activates the fields in the timing tab window such
that

the timing parameter values are expressed and
settable in terms of time increments such as
milliseconds and microseconds.

Scan Type Progressive Sets the format scan type to Progressive.
Parameter:
SCAN =2
Interlace Sets the format scan type to Interlaced. Parameter:
SCAN =1
Check boxes Back Porch Toggles the Pulse Delay field so that the value is
provided for the back porch rather than the front
porch.
Clock Pulse Enables and disables the pixel clock pulse output
on

generators that have a pixel clock output available.
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Tab Field Description / Function

The pixel clock output appears on the special sync
BNC connector.

Pre-Emphasis Enables and disables adding pre-emphasis to the
Open LVDI digital outputs on generators that
support LVDI outputs.

DC Balance Not used.

Flat Front Porch Determines if composite sync will have all
equalization

pulses removed in the vertical sync front porch
(delay)

period as required by certain military HOBO and
Maverik video formats.

Tri-Level Sync Enables or disables Tri-Level sync.

Repeat Field Determines if identical video information is output
for
each field of an interlaced (SCAN = 2) format.
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17.2.2 General Tab

The Format Editor General tab is shown below. The table that follows describes each of the fields
in the tab.

[ Timing | General | Digital video % Digital Audio ‘| AFD

Pixel Depth

) mm

V white-blank

Analog 5ync Gate Digital Sync Gate Digital Sync Polarity Video Gate
G B H v C H V C G B

R € ¢ R

New Format - General Tab (Top Left Panel)

The top left panel of the General tab in the Format Editor is shown below.

Harizontal

Unit Size i inches ) mm

The table that follows describes each of the fields in the top left panel of the General tab.

Field / Entity Type Description / Function
Horizontal Entry field The horizontal aperture of the display under test.
Vertical Entry field The vertical aperture of the display under test.
Unit Size Radio Buttons:
inches Selects the unit size of the Horizontal and Vertical Size entities to

be expressed in inches.

mm Selects the unit size of the Horizontal and Vertical Size entities to
be expressed in millimeters.
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New Format - General Tab (Top Right Panel)

The top right panel of the General tab in the Format Editor is shown below.

Pixel Diepth

The table that follows describes each of the fields in the top right panel of the General tab.

Field / Entity | Type Description / Function

Pixel Depth Pull-down menu Establishes the number of data bits that represent each active pixel in video
memory (frame buffer). Parameter: PELD. There are three settings:

o Default - uses the generator default

e 8- 8 bits-per-pixel (256 colors)

o 24 -24 bits-per-pixel (16,777,216 colors)

New Format — General Tab (Center Panel)

The center panel of the General tab in the Format Editor is shown below.

K

Color Encoding [Digital Component RGB

!

Sync Type (DSS

American ORed

=
[&]

i Type |American ORed
O ype |American Separate

SubCarrier

|

The table below describes the pull-down menus in the center panel of the General tab.

Field / Entity Description / Function

Color Encoding Sets the colorimetry of the format. The parameter is AVST or DVST.
The following are the selections:

e Digital Component RGB

e Digital Component YCbCr SDTV (ITU-R BT.601-5)

e Digital Component YCbCr HDTV Legacy (SMPTE 240M)

e Digital Component YCbCr HDTV Modern (ITU-R BT.709-5)

e Digital BT.601 xvYCC

e Digital BT.709 xvYCC

Note: Several options are not shown and are not applicable to HDMI.

Sync Type Sets the sync type of the format. The following are the selections:
Not used for HDMI e (0) None
e (1) DSS - Digital Separate Sync
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Field / Entity Description / Function

e (2) DCS - Digital Composite Sync

e (3) ACS - Analog Composite Sync

e (4) ACS, DSS - Analog Composite Sync, Digital Separate Sync

e (5) ACS, DCS - Analog Composite Sync, Digital Composite
Sync

e (6) ACS, DCS, DSS - Analog Composite Sync, Digital
Composite Sync and Digital Separate Sync

e (7) DPMS OFF

e (8) DPMS Suspend

e (9) DPMS Standby

e (10) DPMS ON

Note: Several options are not shown and are not applicable to
HDMI.

ACS Type (Not used)
DCS Type (Not used)

SubCarrier (Not used)

New Format - General Tab (Right Panel)

The right panel of the General tab in the Format Editor is shown below.

Analog Video Swing volts white mivors blank
Analog Sync Swing volts blank mirns syne
Gamnra [

Pedestal [ |

Analog Cal Mode (Interpolate g\
Analog Color Order |R-G-B M

The table below describes the entities and fields of the right-side panel of the General tab.

Field / Entity Entity Type Description / Function

Analog Video Swing | Entry field Sets the analog video swing.

Not used for HDMI

Analog Sync Swing | Entry field Sets the analog sync swing.

Not used for HDMI

Gamma Check box Enables or disables Gamma. Used with the entry

Not used for HDMI field below.

Entry field Enables you to set the Gamma once the Gamma

check box above is enabled (checked). The
allowable ranges of values is 0.1 to 10.0.
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Field / Entity Entity Type Description / Function
Pedestal Check box Enables or disables the Pedestal. Used with the
Not used for HDMI entry field below. Pedestal is only supported on
NTSC format types.
Entry field Enables you to set the Pedestal once the Pedestal

check box above is enabled (checked). The
allowable ranges of values is 0 IRE to 100 IRE.

Analog Cal. Mode Pull-down select Sets the analog calibration mode. Determines how
Not used for HDMI the generator tests and calibrates its analog video
outputs. The following are the selections:
e Interpolate

Measure Interpolate
Measure Set Absolute

o TestLevels
Analog Color Order | Pull-down select Sets the mapping of the analog video colors to the
Not used for HDMI video output connections. Parameter: AVCO. The

following are the selections:
e RGB-RtoR,GtoG,B toB (default)
e RBG-RtoR,BtoG,GtoB
e GRB-GtoR,RtoG,BtoB
e GBR-GtoR,BtoG,GtoB
e BRG-BtoR,RtoG,GtoB
e BGR-BtoR,GtoG,RtoB

New Format - General Tab (Bottom Panel)
The bottom panel of the General tab in the Format Editor is shown below.

Analog Sync Gate Digital Sync Gate Digital Sync Polarity Video Gate
R G B H ' C H Vv C R G B

The table below describes the gating functions of the right-side panel of the General tab.

Field / Entity Entity Name Description / Function
Analog Sync Gate Select buttons Enables you to put the analog composite sync on
Not used for HDMI one of the components when analog composite

sync is selected as the sync type . Multiple
selections can be made.

R Puts the analog composite sync on the Red
component.

G Puts the analog composite sync on the Green
component.

B Puts the analog composite sync on the Blue
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Field / Entity Entity Name Description / Function
component.

Digital Sync Gate Select buttons

Not used for HDMI [ Enables and disables the digital horizontal sync
output.

v Enables and disables the digital vertical sync
output. To use digital vertical sync, the digital
separate H and V sync must be selected.

c Enables and disables the digital vertical sync
output.

Digital Sync Polarity | Select buttons
Not used for HDMI H Determines whether the digital horizontal sync
pulse polarity is positive going or negative going.

' Determines whether the digital vertical sync
pulse polarity is positive going or negative going.

C Determines whether the digital composite sync
pulse polarity is positive going or negative going.

Video Gate Select buttons Enables you to gate ON or OFF any of the video
components. More than one can be selected.

R Gates ON or OFF the Red component.
Parameter: REDG

G Gates ON or OFF the Green component.
Parameter: GRNG.

B Gates ON or OFF the Blue component.

Parameter: BLUG.
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17.2.3 Digital Video Tab

The Format Editor Digital Video tab is shown below.

[ Timing | Genera ‘| DigitalVideo ' Digital Audio ' AFD °

The table that follows describes each of the fields in the Digital Video tab.

Field / Entity Entity Type Description / Function

Range Entry field Specifies the quantization range for the digital video.
Parameter: DVQM. The values available are described in
CIA-861E:

e (- Full Range for computer applications.

e 1 -—for testing the undershoot/overshoot signal
code
margins.

e 2 -Limited range for reduced range required by
television standards.

Clocks per Pixel Entry field Specifies the number of clocks per pixel (double clocking
factor for whole line. Parameter: NCPP. This parameter is
used to boost the clock rate to the minimum supported by
TMDS interface. Allowable values are:

e 1-one clock per pixel.

o 2 -two clocks per pixel.
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Field / Entity Entity Type Description / Function

Pixels per Pixel Entry field Specifies the number of pixels per pixel. This parameter
specifies the pixel repetition factor for the active portion of
the line. Allowable values are:

o (- disables repetition mode

e 11010 - enables pixel repetition (inserts extra left
and right pixel repetition bars)
Parameter: NPPP.

ﬁi\éln\{iigg:tion Code Entry field The digital video code corresponding to the EIA/CEA-861
standard. Parameter: DVIC.
Number of Links Radio button
1 Sets the number of links to 1 by the DVI output.
2 Sets the number of links to 2 for the DVI output
Protocol Type Pull-down select Specifies which digital output is active through the HDMI

interface. Allowable values are:
e DVI- Enables DVI mode out the DVI output or the
HDMI output.
e HDMI - Enables HDMI mode out the HDMI output.
Parameter: XVSI
Sampling Mode Pull-down select Specifies the digital sampling mode. Allowable values are:
o Default- RGB 4:4:4.

o  4:2:2 - Color difference components are sampled
at half the pixel rate. Luminance is sampled at
the full pixel rate. Requires that the YCbCr color
mode be selected with the DVST command.

e 4:4:4 - Color difference components and
luminance component is sampled at the full pixel
rate. Requires that the YCbCr color mode be
selected with the DVST command.

Parameter: DVSM

Bits per Color Pull-down select Specifies the number of bits per component. Allowable
Component values are:

o Default - Use the default setting in the generator.
e 6 - Six bits per component.

e 8- Eight bits per component.

o 10 - Ten bits per component.

e 12 - Twelve bits per component.
Parameter: NBPC

17.2.4 Digital Audio Tab

The Format Editor Digital Audio tab is shown below. The table that follows describes each of the
fields in the tab.
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Format Editor: <=HNot Saved:=

[ Timing % General % Digital video Y Digital Audio

MNumber of Ch:

Bits per Sample [16

The table below describes each of the fields in the Digital Audio tab.

Field Type Description / Function

Signal Interface Pull-down select Sets the digital audio signal interface. The valid values are:
e None - Use DP.
e SPDIF.

o  AES3 (not used).

o AESid (not used).

o  TOSlink optical (not used).
e  MiniPlug (not used).

Signal Type Pull-down select Sets the digital audio signal interface. The valid values are:
e None

e |EC 60958-3 Consumer LPCM.

o |EC 60958-4 Professional LPCM.

e |EC 61937 w/AC-3 (Dolby Digital).

o MP2 (Video CD) (not used).
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Field

Type

Description / Function

e MP3 (MPEGH1 Layer 3) (not used).
e MPEG2 5.1 channels Advanced Audio Coding (AAC)
e MPEG2 7.1 channel CBR or VBR

e |EC61937 w/DTS
e ATRAC

Level Shift

Entry field

Sets the digital audio level shift value for linear PCM. The valid
values are: 0 - 15 dBFS.
Parameter is: DALS

Sampling Rate

Entry field

Sets the digital audio sampling rate for linear PCM. The valid
values are:

o 32.0kHz
o 44.1kHz
o 48.0kHz
o 88.2kHz
e 96.0kHz
o 176.4kHz

e 192.0kHz
Parameter is: ARAT

Number of
Streams

Entry field

Sets the digital audio streams. The valid value is: 1.
Parameter is: NDAS.

Number of
Channels

Entry field

Sets the digital audio sampling rate for linear PCM. The valid
values are: 2 through 8

Parameter is: NDAC.

Bits per Sample

Pull-down select

Sets the digital audio sampling rate for linear PCM. The valid
values are:

e 16

e 20

o 24
Parameter is: NBPA.

Contents Gated

Entry field

Sets the digital audio content gate. The valid values are:
0 through 4095. Refer to EIA/CEA-861-x.

Contents
Available

Entry field

Sets the digital audio content available. The valid values are: 0
through 4095. Refer to EIA/CEA-861-x.

Mix Down Gate
Not applicable

Check box

Sets the digital audio down-mix gate. The valid values are:
enabled (0) or disabled (1).

Channels
Available

Entry field

Sets the digital audio channels available. The valid values are:
0 through 255. Refer to EIA/CEA-861.
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Field Type Description / Function

Channels Gated | Entry field Sets the digital audio channel gate. The valid values are: 0
through 255. Refer to EIA/CEA-861.

17.2.5 AFD Tab

The Format Editor AFD tab is shown below. The table that follows describes each of the fields in
the tab.

Active Format

Left
Right

Top

Signal from Emb. Apert. Map

Bottom
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The table that follows describes each of the text entry fields in the AFD tab.

Heading Field Description / Function

Active Format Content Aspect Ratio Sets the aspect ratio of the source image
content. The valid parameter range is: 0.75 to

2.39.

Embedded Aspect Ratio Sets the aspect ratio of the extended image
content. The valid parameter range is: 0.75 to
2.39.

Signal Aspect Ratio Sets the aspect ratio of the video signal image
content. The valid parameter range is: 0.75 to
2.39.

Enables you to set the mapping type for mapping
CXAR-shaped image content into the extended
EXAR-shaped aperture.

Signal from Extended Apert. Map Enables you to set the mapping type for mapping
EXAR-shaped image content into the SXAR-
shaped signal interface.

Extended From Content Apert. Map

Bars Left Sets the left side letterbox bars in pixels.
Right Sets the right side letterbox bars in pixels.
Top Sets the top letterbox bars in pixels.
Bottom Sets the bottom letterbox bars in pixels.
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17.3 Modifying an Existing Format Using the Format Editor

The procedure below describes how to make a few changes on an existing format using the Format
Editor. This enables you to quickly run tests a display by tweaking a few timing parameters at a
time.

Optionally, you can save these modified formats to easily recall later, and add them to a Format List
to quickly access your preferred custom or standard formats.

To modify an existing format with the Format Editor:

Use the procedure in the previous subsection to Open an existing format. The format parameters of
the selected format will appear in the new format Timing window as shown below.

Entry Units

2 Interlace

. [] Back Porch

Clock Pulse
0111111 ms L]
1

PreEmphasis
0111111 ms L] !

[] DC Balance

[ Flat Front Porch
TrilLevel
[] Repeat Field

Modify the parameters as required for the new format. The following guidelines will help you modify
the format parameters.

= When selecting a parameter to modify on the Timing tab, ensure that the value is editable. To
be editable, the field either needs to have a pencil icon next to it or a black field background.
Gray fields are disabled for editing. Fields in red (with the calculator icon) cannot be modified.
However you can change whether a field can be modified by clicking on the calculator icon
which will cause it to change to a pencil icon allowing you to change its value.

= Upon modifying a format value hit the enter key to invoke the change. The Format Editor
applies the new value to the timing algorithm and updates any values dependent on the
value you entered (or changed).

= For example, to change the horizontal resolution to 660, enter the value in the Active field
under Pixels in the Horizontal area.
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* You will notice that the Format Editor has calculated and written values to the Blank and
Period fields as indicated by the red calculator (&) symbol. Although the Period value has
not changed, the Format Editor still indicates it is a calculated value by displaying the red
calculator.

Apply the modified format by clicking on the Use activation button on the bottom of window, as

shown below. Optionally, save the format to add to a Format List (Format List Editor described in
the next section).

New Open Save Use -
Timing ] General | DigitalVideo | Digital Audio % AFD

Use Format

@ Using Edited Format...

Loading and Using the format.

Pulse Width ines [] PreEmphasis

[] DC Balance

["] Flat Front Porch
[] TriLevel

[] Repeat Field
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18 Compliance Testing

Important Note: The compliance tests are not yet supported on the M42h. This section is for future
reference only.

18.1 Overview

The Teledyne LeCroy quantumdata M42h 96Gbps Video Analyzer / Generator for HDMI® can be
easily extended from an entry level functional tester to a full certified compliance tester. The M42h
also supports the full suite of FRL source and sink compliance tests as well as Enhanced Audio
Return Channel (eARC) compliance testing for both Tx and Rx devices.

Below is a summary of the various suites of compliance tests that the M42h offers:

Fixed Rate Link (FRL) Source Compliance Test — Run compliance tests on your Fixed Rate Link-
capable source device. Test suite includes Protocol, Link Training, Video Encoding, Video Timing,
Audio, InfoFrame, EDID, etc.

Fixed Rate Link (FRL) Sink Compliance Test — Run compliance tests on your Fixed Rate Link-
capable sink device. Test suite includes Character Error Detection, Reed Solomon, Video Decoding,
Video Timing, Audio, InfoFrame, EDID, etc.

Display Stream Compression (DSC) Sink Compliance Test — Run compliance tests on your
Display Stream Compression (DSC)-capable sink device. The test patterns and formats necessary
to run the DSC sink compliance tests are precached for fast rendering.

Display Stream Compression (DSC) Source Compliance Test — Run compliance tests on your
Display Stream Compression (DSC)-capable source device.

eARC Compliance Test — The M42h enables developers of HDMI eARC Tx and Rx devices to run
compliance tests on their eARC-capable. The compliance tests run with little or no human
interaction. Detailed results are provided for each test to help identify the root cause of failures.

HDMI TMDS Source Compliance Test — The M42h for HDMI Testing enables developers of HDMI
source devices and silicon makers to run compliance tests on their TMDS source devices on
streams at up to 4K video resolutions.

HDMI TMDS sink Compliance Test — The M42h for HDMI Testing enables developers of HDMI
sink devices and silicon makers to run compliance tests on their TMDS sink devices at up to 4K
video resolutions.

HDCP 2.2 Compliance (Source and Sink) Test — The M42h HDCP 2.2 compliance tests are ideal
for pretesting your HDMI source, sink or repeater product prior to submission to an Authorized Test
Center for approval. Pretesting provides assurance that your product will pass at the ATC when
submitted. The compliance tests enable you to view the auxiliary channel analyzer traces logged
during the test to help diagnose the cause of compliance test failures.
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18.2 Accessing the Compliance Test Suites

To access all of the Compliance Tests, navigate to the Compliance tab of the home screen and
select HDMI 1.4 or HDMI 2.1, according to your testing requirements, as shown below.

quantumdata

Control

DisplayPort

>
a (-
>

HDMI UHDA Source
CTS 1.1

The below screen is the list of available HDMI 2.1 Compliance Test Suites (often referred to as

CTS).

guantumdata

Control

Back

>
> (
o

FRL Sink

>
i
o

HDMI HDCP 2.3 Transmitter
CTS 1.0
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>
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>

eARC Source
CTS1.0

>
o
>

HDMI HDCP 2.3 Receiver
CTS 1.0

Editors

HDMI 2.1

Editors

=
()
&

HDMI TMDS Sink

>
= (=
o

eARC Sink
CT51.0

>
(v
o

HDMI HDCP 2.3 Repeater
CTS 1.0

Other

MHL / CBUS

Other
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FRL Source

CEC 2.0
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Click on a CTS to access the compliance testing utility. On the remote ATP Manager this will be a
pop up; on the embedded instrument GUI it is in the same window. See below for an example of the
eARC Sink CT 1.0 testing screen.

=
Instrument:  M42d- John [10.30.196.196] <+ Connect

Test Selection Test Options / Preview

New Open Save | Export <not saved> Q

Manufacturer ) | |

General

Model @ | |

Common Mode

Protocol Port_Tested (©) | 1 |

CDF_EARC_TEST_PERIOD () | 10000 ms

Audio
CDF_EARC_ARC_SUPPORTED (3) Yes m

Compressed
Audio

Operation of the CTS will be discussed in a later section, but all follow the specifications of the MOI.

18.3 Compliance Tests Available

Refer to the screen below to see the available Compliance Test Suites. A brief description of each
follows.

quantumdata

Control Compliance Editors Other
HDMI 2.1
Back HDMI TMDS Source HDMI TMDS Sink FRL Source FRL Sink
eARC Source eARC Sink CEC20 HDMI HDCP 2.3 Transmitter HDMI HDCP 2.3 Receiver
CTS 1.0 CTS 1.0 CTs1.0 CTS 1.0
HDMI HDCP 2.3 Repeater HDMI Cable Protocol
CTS 1.0
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HDMI TMDS Source Compliance Test — The M42h for HDMI Testing enables developers of HDMI
source devices and silicon makers to run compliance tests on their TMDS source devices on
streams at up to 4K video resolutions.

HDMI TMDS sink Compliance Test — The M42h for HDMI Testing enables developers of HDMI
sink devices and silicon makers to run compliance tests on their TMDS sink devices at up to 4K
video resolutions.

Fixed Rate Link (FRL) Source Compliance Test — Run compliance tests on your Fixed Rate Link-
capable source device. Test suite includes Protocol, Link Training, Video Encoding, Video Timing,
Audio, InfoFrame, EDID, etc. Includes Compliance Testing for DSC-Capable Source Devices.

Fixed Rate Link (FRL) Sink Compliance Test — Run compliance tests on your Fixed Rate Link-
capable sink device. Test suite includes Character Error Detection, Reed Solomon, Video Decoding,
Video Timing, Audio, InfoFrame, EDID, etc. Includes Compliance Testing for DSC-Capable Sink
Devices

eARC Source and Sink Compliance Tests — The M42h enables developers of HDMI eARC Tx and
Rx devices to run compliance tests on their eARC-capable. The compliance tests run with little or no
human interaction. Detailed results are provided for each test to help identify the root cause of
failures.

Consumer Electronic Control (CEC) Compliance Tests — The M42h allows the user to execute
compliance testing to ensure that the HDMI feature Consumer Electronic Control (CEC) is compliant
with spec.

HDCP 2.2 Compliance (Source and Sink) Test — The M42h HDCP 2.2 compliance tests are ideal
for pretesting your HDMI source, sink or repeater product prior to submission to an Authorized Test
Center for approval. Pretesting provides assurance that your product will pass at the ATC when
submitted. The compliance tests enable you to view the auxiliary channel analyzer traces logged
during the test to help diagnose the cause of compliance test failures.

18.3.1 Important Note Regarding HDCP Compliance Test Formats

HDCP Compliance Tests on our products are limited to standard definition formats such as 480p60
and 576p50. Devices can pass compliance testing by using only 480p60 or 576p50.

A suggested way to validate HDCP operation in the Device Under Test is to pass the HDCP
compliance tests, and also to pass HDCP functional testing with any other supported formats.
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18.4 Executing Compliance Tests

18.4.1 CDF Entry

Upon opening a Compliance Test Suite, the first window displayed is the CDF Entry tab, as shown
below.

T eARC Sink CT1.0 — O

Instrument:  M42d- John [10.30.196.196] = Connect

CDF Entry Test Selection Test Options / Preview

New Open Save | Export _ <not saved= Q

Manufacturer (§) | |

General

Model @ | |

Common Mode

1
Protocol Port_Tested (i) | |

CDF_EARC_TEST_PERIOD (D) | 10000 ms

Audio
CDF_EARC_ARC_SUPPORTED ® Yes m

Compressed
Audio

The Capabilities Declaration Form is similar but not interchangeable with the HDMI Forum’s CDF.
There will be several tabs on the lefthand side within the CDF Entry tab. The screen example above
is of eARC Sink CTS, and the subtabs at left are as follows:

e General
e Common Mode Protocol
e Audio

e Compressed Audio

Depending on the Compliance Tests that are being executed, the CDF Entry window will have more
or less categories on the left. Examples follow on the next page.

Complete the CDF Entry per your testing specifications.

Once CDF Entry is complete, you may Save or Export the entry for later use or dissemination to
colleagues. Additionally, you may Open a previously saved CDF Entry. These options can be found
at the top toolbar underneath the CDF Entry tab, as shown in the above image.
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Use these subtabs to enter the capabilities of the DUT. A few screen examples of subtabs are
below.

24 eARC Sink CT 1.0 - O x

Instrument:  M42d- John [10.30.196.196] = Connect

Test Selection Test Options / Preview

New Open Save | Export <not saved> Q

CDF_EARC_SUPPORTS_COMPRESSED_LAYOUT A (3) Yes
General

CDF_EARC_SUPPORTS_COMPRESSED_LAYOUT_B @ Yes
Commeon Mode

CDF_EARC_SUPPORTS_AC3_LAYOUT_A @ Yes
CDF_EARC_SUPPORTS_AC3_LAYOUT_B @ Yes

CDF_EARC_SUPPORTS_DTS_DCA_LAYOUT_A (©) Yes

CDF_EARC_SUPPORTS_DTS_DCA_LAYOUT_B (@) Yes

CDF_EARC_SUPPORTS_6_CHANNEL_ONE_BIT_AUDIO (©) Yes

CDF_EARC_SUPPORTS_12_CHANNEL_ONE_BIT_AUDIO ()

=<
M
@

0
H
5

CDF_EARC_RX_COMPRESSED_FORMATS (©)

CDF_EARC_HIGHEST_BITRATE_COMPRESSED_FORMAT_LAYOUT_A () [] Supported?

CDF_EARC_LOWEST_BITRATE_COMPRESSED_FORMAT_LAYOUT_A (3) [_] Supported?

o e e e e e e =~ e o am

Compressed Audio CDF Entry within eARC Sink CT 1.0

4 FRL Source — O *

Instrument:  M42d- John [10.30.196.196] = Connect

Test Selection Test Options / Preview

New Open Save | Export <not saved> Q | Merge 2.1/1.4 CDF

A

Source_Supports_DSC (D) Yes m

General
@ 0 = Not Supported

s ) 1=3Gbps
> 2 =6 Gbps, 3 Lanes
Features
Source_DSC_Max_FRL_Rate (D) 3 3 =6 Gbps, 4 Lanes
DSC & 4=8Gbps
 5=10Gbps
21:9 (64:27)
 6=12Gbps
Eepices Source_DSC_YChCr 444 (D) ves [
Source_DSC_YCbCr 422 () Yes m
Y420 FRL Source_YCbCr_422_TMDS (@) Yes m
Source_DSC_YCbCr_420 (&) Yes
861-G Video m
Source_Supports_DSC_AIl_bpp (&) Yes m
H14b Video
Source_Supports_CVTEM (D) Yes lin
v v

Display Stream Compression (DSC) CDF Entry within FRL Source CTS
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18.4.2 Test Selection

The Test Selection tab is directly to the right of the CDF Entry tab at the top of the window. The
default window when clicking this tab will be the first Category listed as subtabs on the left. The
screen below demonstrates what a user would see when selecting Test Selection in the FRL
Source CTS.

Easily Select All or Clear All selected tests within a category using the options at the top right.

Additionally, you can select every test in every category or deselect the same using the Select All
Categories or Deselect All Categories buttons in the toolbar at the top left.

Similar to the CDF Entry tab, you may Save a selection of tests or Open a previously saved set of
selections using the buttons at the top left as well, as demonstrated below.

=
Inatrt' M42d- John [10.30.196.196] < Connect

CDF Entry Test Selection - Test Options / Preview

Open Save | Select All Categories  Deselect All Categories

Tests |::> Select All Clear All

[C] HFR1-11: Source FRL Protocol - Legal Codes @ 73

Pr |

Link Training

[C] HFR1-19: Source FRL Packets - FRL Map Characters (@

EEpCEeEs [_] HFR1-20: Source FRL Packets - FRL Control Periods () 73

DC Encodi
ek [] HFR1-21: Source FRL Packets - Active Video FRL Packets (Uncompressed) (@ 73

8bpc Timin
> £ [_] HFR1-22: Source FRL Packets - Active Video FRL Packets (Compressed) (@ T3

DC Timing

O 000 00

[_] HFR1-23: Source FRL Protocol - Data Flow Metering Variations @ 73
3D Timing

EDID
Audio

3D Audio

Select the required Compliance Tests within each category according to your testing specifications.
A brief description of a test can be seen by clicking the small @ icon to the right of the test name, as
shown below.
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@ FRL Source - o X

Instrument:  M42d- John [10.30.196.196] <+ Connect Cards

CDF Entry 2z tion Test Options / Preview

Open Save | Select All Categories  Deselect All Categories

Tests Select All Clear All
Protacel & [ ] HFR1-29: Source Pixel Encoding (FRL Mode)-RGB & 73
ink inii N N Description
it Vet ©@ [J HFR1-30: Source Pixel Encoding (FRL Mode) - YCBC|  confirm that a Source DUT outputs correct RGE Pixel encoding and signaling while in FRL Mode. In the case where a

Source DUT can output standardized test images, then ensure the proper position of the Pixels and the order of the

8bpec ling @ [ HFR1-31: Source Pixel Encoding (FRL Mode) - YCBC color-component data of the test Pixels with fully saturated (extreme-value) color-components.
. ) NOTE
DC Encoding - This test is approved by the HDOMI Forum.

Required Hardware (one of)
- 980 48G Protocol Analyzer/Generator for HDMI
- M41h

8bpc Timing

DC Timin
9 Required License:
-HDMI 2.1 FRL Source CTS

3D Timing

Below are some examples of Test Selection listings within various categories of different CTS.

T3 HDMI HDCP 2.3 Receiver CT1.0 - b x

Instrument:  M42d- John [10.30.196.196] = Connect

CDF Entry ; 0 Test Options / Preview
Open Save | Select All Categories Deselect All Categories
Tests Select All Clear All

m with [] 2C-01: Regular Procedure - With transmitter ()

[] 2C-02: Irregular Procedure - New Authentication after AKE_Init (&)

[] 2C-03: Irregular Procedure - New Authentication during Locality Check @)
[] 2C-04: Irregular Procedure - New Authentication after SKE_Send_Eks @

[] 2C-05: Irregular Procedure - New Authentication during Link Synchronization (&)

Upstream with Transmitter Category within HDMI HDCP 2.3 Receiver CT 1.0

*mportant note: HDMI HDCP 2.3 Compliance Tests require standard definition formats such as
480p60 and 576p50. Devices can pass compliance testing by using only 480p60 or 576p50**
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24 HDMI TMDS Sink - O X

Instrument:  M42d- John [10.30.196.196] = Connect C

Open Save Select All Categories Deselect All Categories
Tests Select All Clear All

TMDS Prot [[] HF2-10: Video Timing - 6G-HF-VSDB @ &

Pixel Decoding (7] HF2:26: EDID - Video Format Declaration @ 3

£ () HF2:31: EDID - YCBCR 4:2:0 - Data Blocks @ 1%

Timing 6G
bl ® (7] HF2-32: EDID - YCBCR 4:20 BT.2020- DataBlock @ &

Timin
t [) HF2-35: EDID YCBCR 4:2:0 Deep Color HFVSDB () (3

HDMI-VSIFs
(] HF2-39: EDID 3D and Multi-stream Audio Data Blocks @ %
Audio
(] HF2-41: HDMI VSDBs - Independent-View (@

Read Request

[JHF2-53:EDID-HFVSDB (@
HDR
() HFR2-53: Sink Video Timing - FRL/Gaming/DSC - HF-VSDE (D %
E-DDC
() HFR2-70: Sink EDID - HF-VSDB Reserved Bits ()

[ HF2-95: EDID - Structure @ %

() HF2-96: EDID - SCDS Placement (& T

2 0 0 00000 0 0000

[ HF2-97: EDID - CTA Audio Sunport (0 0% v

EDID Category within HDMI TMDS Sink CTS
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The last tab within the Compliance Test Suite is the Test Options / Preview tab, as shown below.

Instrument:  M42d- John [10.30.196.196] < Connect

CDF Entry Test Selection

Select All v %

v

<

EDID

HF2-10: Video Timing - 6G - HF-VSDB

= lter 01: No formats greater than 340Mcsc supported: Automatic PASS(SKIP)
HF2-26: EDID - Video Format Declaration

= Iter 01: Perform EDID Checks.

HF2-31: EDID - YCBCR 4:2:0 - Data Blocks

= Iter 01: Y420 not supported: Automatic PASS(SKIP)

HF2-32: EDID - YCBCR 4:2:0 BT.2020 - Data Block

» lter 01: BT.2020 RGB/YCC/cYCC Colorimetry = 'N' in the CDF: Automatic PASS(SKIP)
HF2-35: EDID YCBCR 4:2:0 Deep Color HF-VSDB

o Iter 01: The DUT does not support Y420 Deep Color: Automatic PASS(SKIP)
HF2-39: EDID 3D and Multi-stream Audio Data Blocks

= Iter 01: 3D/MS/One-Bit Audio not supported by DUT: Automatic PASS(SKIP)
HF2-41: HDMI VSDBs - Independent-View

= Iter 01: The DUT does not support Independent View signaling: Automatic PASS(SKIP)
HF2-53: EDID - HF-VSDB

o Iter 01: Perform EDID Checks.

HFR2-53: Sink Video Timing - FRL/Gaming/DSC - HF-VSDB

o Iter 01: Perform EDID Checks.

HFR2-70: Sink EDID - HF-VSDB Reserved Bits

o Iter 01: Perform EDID Checks.

Test Options /

EXECUTE TESTS

A

L L s

Here you will have the option of disabling/enabling certain tests by clicking the green check or red x
on the righthand side of the window, as shown below.

T2 HDMI TMDS Sink

Instrument:  M42d- John [10.30.196.196] = Connect

CDF Entry Test Selection

SelectAll v X

v

EDID
HF2-10: Video Timing - 6G - HF-VSDB
o lter 01: No formats greater than 340Mcsc supported: Automatic PASS(SKIP)
HF2-26: EDID - Video Format Declaration
o lter 01: Perform EDID Checks.
HF2-31: EDID - YCBCR 4:2:0 - Data Blocks
= Iter 01: Y420 not supported: Automatic PASS(SKIP)
HF2-32: EDID - YCBCR 4:2:0 BT.2020 - Data Block
% lter 01: BT.2020 RGB/YCC/cYCC Colorimetry = 'N' in the CDF: Automatic PASS(SKIP
HF2-35: EDID YCBCR 4:2:0 Deep Color HF-VSDB
= Iter 01: The DUT does not support Y420 Deep Color: Automatic PASS(SKIP)
HF2-39: EDID 3D and Multi-stream Audio Data Blocks
o lter 01: 3D/MS/One-Bit Audio not supported by DUT: Automatic PASS(SKIP)
HF2-41: HDMI VSDBs - Independent-View
= lter 01: The DUT does not suppert Independent View signaling: Automatic PASS(SKIP)

Test Opt

ions / Pregew

—

—>

EXECUTE TESTS

~

SRR R R O I G Y

Once all final selections are made, execute the Compliance tests by clicking the green EXECUTE
TESTS button at the top right. Results will be available and displayed on screen as soon as the tests
are complete.
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18.5 API Compliance Test Execution

The following subsections provide whether or not a particular compliance test is compatible with the
APL.

Important Note: The Compliance tests and API are not yet supported in the M42h.

18.5.1 HDMI Source TMDS Tests

APIl-compatible HDMI Source TMDS compliance tests:

HF1-10 HF1-18 HF1-27 HF1-41 HF1-52
HF1-11 HF1-20 HF1-28 HF1-43 HF1-53
HF1-12 HF1-21 HF1-29 HF1-44 HF1-66
HF1-13 HF1-22 HF1-31 HF1-45 HF1-71
HF1-14 HF1-23 HF1-32 HF1-47 HF1-72
HF1-15 HF1-24 HF1-33 HF1-48 HF1-74
HF1-16 HF1-25 HF1-34 HF1-49 HF1-75
HF1-17 HF1-26 HF1-35 HF1-51

APl non-compatible HDMI Source TMDS compliance tests:

HF1-54 HF1-55 HF1-67 HF1-73

18.5.2 HDMI Sink TMDS Tests

APIl-compatible HDMI Sink TMDS compliance tests:

HF2-5 HF2-10 HF2-30 HF2-40 HF2-71
HF2-6 HF2-23 HF2-31 HF2-41 HF2-72
HF2-7 HF2-24 HF2-32 HF2-43 HF2-94
HF2-8 HF2-25 HF2-35 HF2-53 HFR2-53
HF2-9 HF2-26 HF2-39 HF2-54 HFR2-70

API non-compatible HDMI Sink TMDS compliance tests:

HF2-12 HF2-37 HF2-66 HF2-95 HF2-55
HF2-16 HF2-38 HF2-74 HF2-96 HF2-56
HF2-34 HF2-44 HF2-76 HF2-97 HF2-57
HF2-36 HF2-50 HF2-86 HF2-98 HF2-58

18.5.3 FRL Source Tests

API-compatible FRL Source compliance tests:

HFR1-10 HFR1-14 HFR1-18 HFR1-22 HFR1-26
HFR1-11 HFR1-15 HFR1-19 HFR1-23 HFR1-27
HFR1-12 HFR1-16 HFR1-20 HFR1-24 HFR1-28
HFR1-13 HFR1-17 HFR1-21 HFR1-25 HFR1-29
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HFR1-30
HFR1-31
HFR1-32
HFR1-33
HFR1-34
HFR1-35
HFR1-36

APl non-compatible FRL Source compliance tests:

HFR1-79

HFR1-37
HFR1-38
HFR1-39
HFR1-40
HFR1-41
HFR1-43
HFR1-44

HFR1-67

18.5.4 FRL Sink Tests

HFR1-45
HFR1-46
HFR1-50
HFR1-51
HFR1-52
HFR1-58
HFR1-68

HF1-56

API-compatible FRL Sink compliance tests:

HFR2-17
HFR2-18
HFR2-19
HFR2-20

HFR2-21
HFR2-22
HFR2-23
HFR2-48

HFR2-49
HFR2-50
HFR2-51
HFR2-52

API non-compatible FRL Sink compliance tests:

HFR2-11
HFR2-12
HFR2-13
HFR2-14
HFR2-15

HFR2-16
HFR2-24
HFR2-30
HFR2-31
HFR2-32

18.5.5 eARC Source Tests

HFR2-33
HFR2-40
HFR2-43
HFR2-61
HFR2-66

API-compatible eARC Source compliance tests:

HFR5-1-20
HFR5-1-21
HFR5-1-22
HFR5-1-23
HFR5-1-24

API non-compatible eARC Source compliance tests:

HFR5-1-27
HFR5-1-30
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HFR5-1-25
HFR5-1-26
HFR5-1-28
HFR5-1-29
HFR5-1-32

HFR5-1-31
HFR5-1-40

HFR5-1-33
HFR5-1-34
HFR5-1-35
HFR5-1-36
HFR5-1-37

HFR5-1-41
HFR5-1-57

HFR1-69
HFR1-80
HFR1-81
HFR1-82
HFR1-83
HFR1-84
HFR1-85

HF1-59

HFR2-53
HFR2-70
HFR2-80
HFR2-81

HFR2-69
HFR2-73
HFR2-86
HFR2-94
HF2-60

HFR5-1-38
HFR5-1-39
HFR5-1-50
HFR5-1-51
HFR5-1-52

HFR5-1-60
HFR5-1-61

November
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HFR1-65
HF1-57
HF1-58
HF1-60

HFR1-73

HFR2-82
HFR2-83
HFR2-84
HFR2-85

HF2-61
HF2-63
HF2-73

HFR5-1-55
HFR5-1-56
HFR5-1-58
HFR5-1-59

HFR5-1-62
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18.5.6 eARC Sink Tests

APIl-compatible eARC Sink compliance tests:

HFR5-2-20
HFR5-2-21

APl non-compatible eARC Sink compliance tests:

HFR5-2-26
HFR5-2-27
HFR5-2-28
HFR5-2-29
HFR5-2-30
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HFR5-2-22
HFR5-2-23

HFR5-2-31
HFR5-2-32
HFR5-2-33
HFR5-2-34
HFR5-2-35

HFR5-2-24
HFR5-2-25

HFR5-2-36
HFR5-2-37
HFR5-2-39
HFR5-2-40
HFR5-2-41

HFR5-2-50
HFR5-2-52
HFR5-2-53
HFR5-2-54
HFR5-2-55
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19 Command Line Interface for Capturing Data

Important Note: Not all of the commands listed in this section are supported but will in a future
release.

19.1 Overview
This chapter describes the command line interface for captured data.

The command line enables you to capture data and search through captures for specific subsets of
data. You can control the M42h 96G Video Analyzer/Generator through the command line via a
telnet session or from the M42h Manager Console panel. When searching through the captured
data, Teledyne LeCroy recommends that you use Telnet or some other terminal program such as
Putty because there is a limited set of Linux commands supported through the M42h Console.

There are M42h-based commands that enable you to initiate commands to capture data. Once you
capture data, you can conduct searches either on your host PC or the M42h itself. To conduct
searches on your PC, transfer the captured data to your host PC using an FTP utility. This procedure
is described in the section: Transferring Capture Files from the M42h to a PC.

The M42h 96G Video Analyzer/Generator is based on the Linux operating system; therefore, to
conduct searches directly on the M42h you use the Linux search and filter utilities such as grep.

You can access the Linux prompt from the p-scope prompt available from the Console panel or
through a separate telnet window. Procedures for both are shown below.

To establish a command line session through the M42h Console window:

1. Establish an Ethernet connection between the M42h 96G Video Analyzer/Generator using
the procedures defined in: Connection Scenarios for external ATP Manager.

2. Highlight the M42h that you want to execute commands on.
3. Activate the Console tab to access the Console panel interface.

4. Click on the Open Connection activation button to establish a telnet session with the M42h

96G Video Analyzer/Generator.
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] Event Piot | B console £2 =
Instrument: | My980 [192.168.254.236] v
Command: | pcap mode alll

=
AVAILABLE :

p-scope>

The p-scope> prompt will appear allowing you to enter commands.

Note: You enter commands in the Command field above the terminal area.

The primary command for setting up and initiating the capture data is the PCAP command (not case
sensitive). There are several arguments of the PCAP and these are explained in the table in the
procedures below.

To quit out of the M42h Console window session:

1. To quit out of the console session enter the following sequence:

p-scope>quit // Takes you to the Linux shell prompt.
gd@spcope:~$
7. Enter the following to exit out of the console session:

gqd@spcope:~$ exit
To establish a command line session through a telnet session:

1. Launch the Command Prompt utility from the Windows Accessories.
8. Establish a telnet session with the M42h using the following command. Note you will enter in
the IP address of the M42h (192.168.254.001 in example below):
>telnet 192.168.254.001
The M42h login prompt will then appear as shown below. The M42h login and password are gd.
Pscope login: gd
Password: gd // you will not be able to see the entry.

The p-scope> prompt will appear allowing you to enter commands.
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The primary commands for setting up and initiating the capture data is the PCAP command (not
case sensitive). There are several arguments of the PCAP and these are explained in the table and
procedures below.

List of PCAP Commands

Note: Commands are lower case.

Command Description

pcap size Defines the Buffer
Size in percent of
total (2GB).

pcap mode Defines the data
that is captured. In
other words,
determines if video
and data islands

pcap trig Defines the trigger
mechanism

pcap start Initiates the capture
of video stream.

pcap Decodes an

decode existing capture in

Page

the capture buffer
and creates a
decode file.

464

Syntax

pcap size < size >
Where <size> can be 0 to 100 percent.

pcap mode <data>

Where <data> can be:

all - video & data

di — data islands only

tmds — raw protocol data

pcap trig <type> <pos>

Where <type> can be:

vsync —when a vsync event occurs
encr- — encryption enable pulse is
disabled (not detected in window of
opportunity)

encr+ - encryption enable pulse occurs
in — external trigger input

prat — a change in the pixel rate
match — matched values in the data
islands

Where <pos> can be a percent in the
range of:

0 to 100

pcap start

pcap decode

November

Command Example

To set the Buffer Size
to 50% of the total
buffer capacity:
>pcap size 50
Captures data up to
50% of the capacity
of the buffer.

To set the mode:
>pcap mode di
Captures only data
island information
(not video).

To set the trigger
criteria:

>pcap trig vsync 50
This example would
set the trigger event
to the occurrence of
vsync and the
position such that the
trigger event would
be midway between
the data accumulated
in the capture buffer.

To initiate a capture:
> pcap start

To a decode of a
capture:

> pcap decode

Creates a file using
the default name of
pdecode.log on the
M42h
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List of PCAP Commands

Note: Commands are lower case.

Command Description Syntax Command Example
pcap stat Obtain a list of the  pcap stat To obtain a list of the
video format timing video format timing
statistics. information:
> pcap stat

Note: The commands are not case sensitive.
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19.2 Command Line Examples

The following is an example of how to use the command line. You use the capture control
commands at the p-scope prompt. Once you have captured data you can transfer into the Linux
shell and run typical Unix commands.

Note: You can run Linux commands on a capture file (decode.log) that either resides in the M42h
instrument or that resides on your PC. However, the method is different. For captures that reside on
the M42h, you must run the capture through the command line either through a telnet session or
through the M42h Manager Console.

19.2.1 Searching Through Captured Text

This example shows you how to search through captured text. The primary capture utility in Linux is
grep. Consult the man pages for the grep filter to determine how best to use this command.

To search through the captured text:

1. Enter the following commands to capture the data:

p-scope> pcap size 25 // Sets the capture buffer to 25%
of its maximum size
p-scope> pcap mode di // Only captures data islands (no video
is captured)
p-scope> pcap trig vsync 10 // Initiates the capture when vsync
is detected
p-scope> pcap start // Initiates the capture
p-scope> pcap decode // Decodes the hex file into human

readable text and stores in
default directory:
/home/qgd/pdecode. log

Note: If you want to recapture and save a decode file you will have to move the existing decode file
to another directory or rename it.

2. To run the Timing Analyzer utility enter the following:

p-scope> pcap timing // Creates the timing analysis file
3. To run the Audio Analyzer utility enter the following:

p-scope> pcap auda // Creates the audio analysis file
4. Quit out of the pscope command line to access the Linux utilities in the bash shell:

p-scope> quit // quits out of the pscope shell to the bash
shell where you enter linux command

Here you can navigate to the proper directory or use the full directory path and enter any Linux shell
command to search through the data.

gd@spcope:~$ cd /home/gd/workspace/captures/2010 05 27 17 15 28
Where “2010_05_27 _17_15_28” is the name of a capture directory.

gqd@spcope:~$ grep “CTS = 74250” pdecode.log
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The command above will return all lines in the captured data where CTS is equal to the value
specified.

audio clock regeneration
audio clock regeneration
audio clock regeneration
audio clock regeneration
audio clock regeneration

= 6144, cycle time Stamp CTS = 74250
= 6144, cycle time Stamp CTS = 74250
= 6144, cycle time Stamp CTS = 74250
6144, cycle time Stamp CTS = 74250
= 6144, cycle time Stamp CTS = 74250

audio clock regeneration = 6144, cycle time Stamp CTS = 74250

audio clock regeneration = 6144, cycle time Stamp CTS = 74250
5. To return to the p-scope prompt: gqd@pscope:~$ sudo /gd/ptalk

zZz2z2z2222
Il
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20 Upgrading the M42h Manager and M42h

This Chapter provides information about upgrading your M42h and 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 downloads page of the Teledyne LeCroy website.

Download the ATP Manager GUI application from the Teledyne LeCroy downloads page:
https://teledynelecroy.com/support/softwaredownload/.

a https://teledynelecroy.com/support/softwaredownload/| h

".‘ TELEDYNE LECROY

Everywhersyoulook Products & Services  Resources  Support  Buy

Support

Software Downloads

Tech Library

Software Downloads

To obtain current product Software, select the desired product from the following list:

Instrument Service
FAQ/Knowledgebase
Oscilloscope Security
Software Downloads Oscilloscope Downloads

Technical Help o Software Unilities

o Firmware Upgrades
Request Info

RoHS & WEEE Protocol Solutions
Events & Training o Analysis Software
Update Profile

Waveform Generator Downloads
Contact Us

e Software Unilities

o Firmware Upgrades

LogicStudio Downloads

o LogicStudio Software

TDR and S-Parameters
o Time Domain Reflectometers Software

e WavePulser and Signal Integrity Studio Software

Electronic Loads
o Software Utilities

o Firmware Upgrades

Also of Interest Technical Library ~ Oscilloscope Probes and Accessories  Request Quote

Two software packages are available for upgrading the M42h:

Embedded firmware and gateware packages for the M42h 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 Graphical User-interface that will be installed for the Touch Screen User-
interface. The M42h software package includes the firmware and gateware for all available.

Graphical User-interface for Windows PCs. This is the M42h Manager GUI that can be used to
control all M42h instruments from a Windows PC.
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Notes:

1. If the Windows-based M42h Manager GUI and the embedded firmware are both being
upgraded, you will need to upgrade the M42h Manager first, and then upgrade the
embedded firmware.

2. Be sure to check the release notes associated with the download files. Any special
installation instructions will be noted in the release notes.

3. In some cases, if your M42h is not at the most recent version, you may have to first upgrade
to the most current version and then to the new version.

20.1 Workflow for Upgrading M42h Firmware/Gateware

This section describes the workflow of the upgrade process. It is not intended to be a detailed
procedure. Please refer to the Release Notes for detailed upgrade procedures.

Please note that you must upgrade the ATP Manager before using the ATP Manager to upgrade the
M42h firmware and gateware.

1. Download the ATP Manager and M42h Firmware/Gateware files from the Teledyne LeCroy
website downloads page: https://teledynelecroy.com/support/softwaredownload/.

& https:,t'/le\Edyne\ecruy.c:lm,"support;’suftwareduwmh

".‘ TELEDYNE LECROY

Everywhereyoulook

Products & Services Resources  Support  Buy

Support

Software Downloads

Tech Library

Software Downloads

To obtain current product Software, select the desired product from the following list:

Instrument Service
FAQ/Knowledgebase
Oscilloscope Security
Software Downloads Oscilloscope Downloads

Technical Help o Software Utilities

o Firmware Upgrades
Request Info

RoHS & WEEE Protocol Solyti
Events & Training o Analysis Softngre
Update Profile

Waveform Generator Downloads
Contact Us

o Software Utilities

o Firmware Upgrades

LogicStudio Downloads

e LogicStudio Software

TDR and S-Parameters
o Time Domain Reflectometers Software

o WavePulser and Signal Integrity Studio Software

Electronic Loads
«  Software Utilities

e Firmware Upgrades

Also of Interest Technical Library  Oscilloscope Probes and Accessories  Request Quote

2. Upgrade the ATP Manager and restart.
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Note: You may receive the following error indicating that you must update the M42h
firmware/gateware.

Incompatible Software ﬂ

. Thelnstrument software is incompatible with this Manager.
/ l % Some features may not work correctly.
Please upgrade your Instruments software

The minimum required version is: 4.5.17
The current version is: 4,515

3. Connect to the M42h that you wish to upgrade.

4. Access the Upgrade Firmware/Gateware option from the Instrument pull-down.

¢ ATP Manager

% Navigator

-9 [ ®Apps|

Cnon

_ Disconnect ~ ® M42dTest 11030196195
Compliance & M41h )
Add Disconnect
ACA Edit Add
Del Information
EDID/DPCD elete Edit
Information
Formats Network
Configure » Install Ul/Firmware/Gateware
Images Install b Install CT Scripts

P e Licenses » Install System Components

Misc R Generate UID File

Other

Apply Old License
Apply ATP License
Apply Demo License

5. Update the M42h Firmware/Gateware.

6. Browse to the Deb file and select it. Follow the on-screen prompts.

Page | 470 November 02, 2022



Rev. A13

M42h 96G Video Analyzer/Generator
— - = — - K
[ Open - - ¥ — e e — ﬂ
— — — —— o — — gy |
( | . » OB80_Release 529 » w | #4 || Search 980 Release_5 29 L
G-l R ~ i 6] s
Organize = Mew folder ==~ @ “
% Eavorites ol Mame : Date modified Type Size
PR Desktop E J 980mgr 9/12/201212:10 PM  File folder
4. Downloads | || 980-atp.deb 9/11/20124:32 PM  DEB File 391,947 KB
= Recent Places
%+ Dropbox
(]
i |
9 Libraries
@ Documents
J’ Music |
[E=] Pictures
H Videos
il Computer
& Gateway (C:)
File name: - l*.deb ']
[ Open Iv] ’ Cancel ]
b _
X

Upgrade Verification
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"C:\Users\cburt1\Downloads\m4series-atp-A6.31.10.deb"
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Firmware Update Progress

Flashing Gateware (can take up to 15 minutes)
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Start the Instrument X

Wait until the Instrument is powered down.
The Power button will turn red when it is completely powered down.

i

After it is powered down, press the power button to boot the Instrument and then wait until the Instrument is fully booted.

(cuose |
7. Reconnect the ATP Manager to the M42h.

20.2 Workflow for Adding License for optional feature

This section describes the workflow of the upgrade for the M42h Protocol Analyzer with an optional
feature using a license key. It is not intended to be a detailed procedure. Please consult Teledyne
LeCroy Customer Support for details.

Note: You must have purchased the optional feature through the normal channels of your Quantum
Data representative or distributor.

1. Purchase optional feature from Teledyne LeCroy distributor or representative.

2. Call Teledyne LeCroy customer support.

3. Generate UID text file from the Instrument pull-down menu (below) and convey to Teledyne
LeCroy customer support.
Teledyne LeCroy will provide a QDATP.lic file. Store this on your host PC.
4. From the Instrument pull-down menu (below) select Apply ATP License.

% ATP Manager

= Navigator - 0@ Apps
Captures e MNarne IP Address
Disconsect - M42d Test 10.30.196.195 c
Compliance = M41h 1020 19A 198 Q
Add Disconnect
ACA Edit Add
S sl Delete Information
. Edit
Information
Formats Network
Configure » Install UI/Fi /Gat
|mages nsta; Irmware/bateware
Install b Install CT Scripts
Sl lhii-l Licenses Install System Components
Other Misc 3 Generate UID File
Apply Old License !
I:> Apply ATP License
Apply Demo License

Page | 472 November 02, 2022



M42h 96G Video Analyzer/Generator Rev. A13

END OF USER GUIDE
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