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1 About the M41h 48G Video Analyzer/Generator

This chapter provides an overview of the M41h 48G Video Analyzer/Generator and the ATP Manager features.
The M41h 48G 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 M41h 48G
Video Analyzer/Generator is able to parse HDMI streams from source devices with an FRL data rate of 48Gb/s.

The M41h 48G Video Analyzer/Generator enables you to specify the type of data that you want to capture. This
could be:

1 Data Analysis (Audio, Video, Data Island) - The M41h 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.

1 Fixed Rate Link (FRL) Data Analysis - The M41h will capture the Fixed Rate Link (FRL) data and show the
underlying TMDS data elements.

1 TMDS Data Analysis - The M41h will only capture the data islands and video frames.

1 Protocol Analysis i The M41h will capture the TMDS and Fixed Rate Link (FRL) protocol data such as the
preamble and guard band data.

The ATP Manager is a PC application used to manage the M41h 48G Video Analyzer/Generator.

quantumdata M41h “9\™TELEDYNELECROY

48Gbps Video Analyzer/Generator for HDMI

‘ DDC Source

©)

;
Volume

1.1 What makes theM41h 48G Video Analyzer/GeneratorUnique?

The M41h 48G 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.

1.2 Scope of this User Guidé What is not covered in this User Guide

This User Guide documents the operation of the M41h 48G Video Analyzer/Generator as installed in the M41h. It
is intended to be used with the M41h Quick Start Guide.

The User Guide describes the features and functions of the M41h 48G Video Analyzer/Generator as operated
through the standalone PC application, i.e. the M41h 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
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covered in detail as well. These include: 1) Provisioning the IP address of the M41h. 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 include start up procedures for the M41h Test Platform. The start-up procedures are
covered in the M41h Advanced Test Platform Quick Start Guide.

1.3 What options are available with theM41h 48G Video Analyzer/Generatof?

There are several options available with the: 1) The Protocol Analyzer function and 2) the Video Generator function,
3) eARC functional testing for Tx, 4) eARC functional testing for Rx, 5) eARC compliance testing for Tx, 6) eARC
compliance testing for Rx, 7) FRL source compliance testing, 8) FRL sink compliance testing. Procedures for both
are described herein except for the FRL compliance tests which are described in the MOls and available through
the HDMI Forum.

1.4 Changes to this User Guide

This is a new User Guide.

1.5 M41lh User Interface

The M41h provides a graphical user interface (ATP Manager) for operation. This GUI can run both on the M41h
itself through external display or as a standalone application running on a PC (external ATP Manager). The look
and feel and functions are similar but not identical.

1.5.1 ATP Manager

The external ATP Manager provides easy access to the captured data on your PC for sharing with others. Also the
external ATP Manager enables you to operate the M41h through a larger interface which allows you to use multiple
panels at the same time.

1.5.2 External ATP Manager and External ATP Manager layout differences

There are a few other differences in the layouts between the ATP Manager running on an external display and the
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. In the PC ATP Manager, the Navigator panel is always
present on the left side of the ATP Manager application window as shown below.
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In the ATP Manager displayed on an external monitor, the Navigator panel must be opened. You can access it
either from the Other Page of the Apps window, refer to the first screen example below or you can access the
Navigator from the Real Time window as shown in the second screen example. Finally you can also access the
Navigator from any window in the ATP Manager displayed on a remote monitor using the activation key at the
bottom of any screen as shown below.
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[
Card Control Compliance Tests m
m DHCP: 192.168.254.160 ATP Version: 4.8.15 (3 cards detected)

When you access the Navigator it will appear in the window as shown below.

Page 8 November 21, 2019



‘M41h 48G Video Analyzer/Generator for HDMI 8K Testing - User Guide

Rev. A1

5 Mavigator

Mame

»

»

|

L

B+ Captures |"-:,f£ Compliancel | ACA | @ EDIDYDPCD | Formats I Images |ﬂ Instrurmnents

Cix]o](=]

4 [= HDMI Capture

a [ User

12 01_2017_09_29 04_FRL
HOMI_ 21 125G 4LM_MNEK

HOMIT_21 _10G_4LM_MNE

HDMI _21 605G 4LM_MEK
11.01_2017_10_35_26_DLE

11 01 2017 10 26 15 DLE

1031 2017 16_24 27 4
10_31_2017_14 08_075MBR2
10_31_2017_14 03_265MBR1

1031 2017 13 31 _365MPSPRV

10 31 2017 11 21 59BS65
10_31_2017_09_53_06_SMGMPRHDR_1
11 04_2017_00_43_30_FRL
10_31_2017_09_53_06_SMGMPRHDR
HOMI_21_FRL_Proto
HDMI_21_FRL_FEC_Err_Proto_MK
10.02_2017_10_10_30
10_02_2017_10_25_32
10_04_2017_13 42 38

09 14 2017 12 23 11
09_14_2017_09_43_59

HDMI_21

HDMI_HDR_Capture
HOMI_6G_Video_Timing_HDCP22
HOMI_720p_Error_Protocol_Analysis
HOMI_G6G_Video_Timing
6G_Scrambled_Protocel_Analysis_2
HOMI_6G_Protocol
6G_Data_Analysis_2
6G_Protocol_Analysis_1
6G_Protocol_Analysis_2

6G_Scrambled_Protocol_Analysis_1_HDCP

3G_Data_Analysis_3_HDCP
3G_Data_Analysis_1_HDCP

4 [~ DI Match

[ User

Date:"Time

2017/12/01 05:30:21
2017/11/29 11:56:36
2017/11/29 11:56:03
2017/11/29 09:28:43
2017/11/07 09:36:59
2017/11/07 08:36:57
2017/11/07 09:36:35
2017/11/07 05:36:27
2017/11/07 09:36:24
2017/11/07 05:36:20
2017/11/07 09:36:12
2017/11/07 09:36:08
2017/11/03 16:40:35
2017/10/31 12:05:04
2017/10/26 05:01:41
2017/10/26 09:01:35
2017/10/10 15:43:54
2017/10/10 15:43:28
2017/10/04 13:43:08
2017,/09/22 15:36:42
2017/09/22 15:36:38
2017,/07/02 11:42:15
2017/03/27 20:03:14
2017/03/27 20:02:48
2017/03/27 20:02:48
2017/03/27 20:02:35
2017/03/27 20:01:54
2017/03/27 20:01:54
2017/03/27 20:01:53
2017/03/27 20:01:53
2017/03/27 20:01:53
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1.6 What kinds of data doeshe M41h 48G Video Analyzer/Generatorallow you to
view?
By providing visibility into the HDMI FRL protocol, and the underlying protocol, video and data island blocs as well

as SCDC data during FRL link training data, the M41h 48G 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

(currently):

A Fixed Rate Link (FRL)
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Fixed Rate Link packets
Character blocks
Super blocks
FEC blocks
A Active Video
0 Guard bands

O O O o

0 Preambles
A Data Islands, including:
0 Guard bands
0 Preambles
A DDC, transactions, including:
o EDID
o SCDC
Control data (Vsync, Hsync, encryption enable)

>
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2 Getting Started

This chapter explains what is involved in getting your M41h 48G Video Analyzer/Generator up and operating to
capture data. Detailed Getting Started procedures are provided in the M41h Advanced Test Platform Quick Start
Guide. This User Guide should be used in conjunction with the Quick Start Guide.

2.1 What is shipped withthe M41h 48G Video Analyzer/Generatof?

When a Teledyne LeCroy quantumdata M41h is shipped it will contain the following additional items:

AC Power Line Cord.
CE mark declaration.
Hi-Speed HDMI Cable.
Ethernet Cable.
Mouse.

Quick Start Guide.

= =4 =4 4 A -4

2.2 Operational workflow for Source Analysis Testing

The following are the high level steps you will need to follow to get your M41h 48G Video Analyzer/Generator up
and running. Note the first set of these procedures are covered in the M41h Quick Start Guide and not in this User
Guide.

2.2.1 Procedurescovered inM41h Advanced Test Platform Quick Start Guide:

2.1  Getting the M41h Up and Running

Use the following procedures to get your M41h up and running.
1. Remove the M41h from the shipping box and lay it flat or upright on your desktop or benchtop.

2. Connect the M41h power cable (provided) to a suitable outlet (110-240V 50/60Hz). The power receptacle is on the back of
the M41h as shown below.

3. Connect an external HDMI or DisplayPort monitor to the HDMI or DisplayPort connectors on the back of the M41h; labeled
fExternal Monitoroat the location indicated below.
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Important Note: You can connect a wide variety of displays to either the HDMI or the DisplayPort admin port on the back
of the M41h as shown. However, if the incoming video from the source device under test is content protected with HDCP

2.3, then unless you connect a display that supports HDCP 2.3 you will not be able to see the incoming video in the Real

Time window. You will receive a natification informing you of this.

The setup is depicted below.

External Display
for ATP Manager

“PRTELEDYNE LECROY

. Connect a mouse to one of the USB ports on the front or back of the M41h as shown below.
5. Optionally connect a keyboard to one of the other USB ports on the front or the back of the M41h. You can also use the
virtual keyboards that present themselves in the ATP Manager.

“PUTELEDYNE LECROY

6. Power up the M41h via the power button on the front of the M41h.
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External Display
for ATP Manager

.......

M41h o se “PRTELEDYNE LECROY
=

Keyboard & Mouse
for Controlling
ATP Manager

7. Connect your HDMI source or sink device under test to the appropriate In/Rx or Out/Tx port on the front of the M41h. The

following example shows an HDMI source device connected.
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HDMI Source
Device Under Test

Keyboard & Mouse _
for Controlling
ATP Manager

External Display
for ATP Manager

“PRTELEDYNELECROY

You can fully operate the M41h through the ATP Manager using this connection scenario with a keyboard, mouse and
external monitor. However, there is an alternative way with the ATP Manager application running on a host Windows PC as
described in the following section.

Important Note: As stated above, you can connect a wide variety of displays to either the HDMI or the DisplayPort admin
port on the back of the M41h as shown. However, if the incoming video from the source device under test is content
protected with HDCP 2.3, then unless you connect a display that supports HDCP 2.3 you will not be able to see the
incoming video in the Real Time window. You will receive a notification informing you of this.

2.3 Connector Description

This User Guide covers three configurations of the M41h rear panels with the M41h 48G Video Analyzer/Generator
installed. Each illustration shows a single M41h 48G Video Analyzer/Generator installed in the M41h along with an

auxiliary bus board.

Use the following table to identify the connector function and descriptions on your M41h system configuration.

M41h Configurations

Information / Function

Protocol Analyzer in M41h

quantum

i’ﬁ‘ TELEDYNE

The following is a description of each connector:
M41h 48G Video Analyzer/Generator - Front:

A A7 HDMI 2.1 Rx port for testing HDMI 2.1 sources.
A B HDMI 2.1 Tx port for analyzing HDMI 2.1 sinks.

A Ci HDMI 2.1 Rx port used for reading the EDID
over the DDC channel (applies to eARC Tx test).

A D1 USB ports (2) used for connecting a mouse and
keyboard.

A Ei Volume knob for turning up or down the volume
for the internal speaker.

A Fi Power button; press and release.
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M41h Configurations Information / Function

M41h 48G Video Analyzer/Generator - Back:

A G Power plug (100-240VAC 50/60Hz; 200 Watts)

A H-HDMIi Admin port for connecting external
HDMI UHD display for M41h ATP Manager.

A |- DisplayPort i Admin port for connecting the
external display for M41h ATP Manager.

J - USB/USB-C (2 ea.) i For mouse & keyboard.

K - RJ45 (2) - E1 Network for connecting host PC
running ATP Mgr. E2 Aux i Not used.

L - DVIi Possible future use.

M - RS-232 (2) i Possible future use.
N - Audio (2) T Possible future use.
O - TRIG IN/OUT i Future.

P - RCA SPDIF OUT i OUT: Monitors eARC audio;
IN: Possible future use.

% gy e ) 15

> >

> > > > >

2.4 M41lh 48G Video Analyzer/GeneratorOperational Modes
The M41h 48G Video Analyzer/Generator can be operated in the Capture and Store mode.

2.4.1 Capture, Storeand 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 built-in touch display GUI and the external 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.

2.4.2 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.

Important Note: You can connect a wide variety of displays to either the HDMI or the DisplayPort admin port on the back
of the M41h as shown. However, if the incoming video from the source device under test is content protected with HDCP

2.3, then unless you connect a display that supports HDCP 2.3 you will not be able to see the incoming video in the Real

Time window. You will receive a natification informing you of this.

2.5 M41h 48G Video Analyzer/GeneratorAnalysis Configurations

The M41h 48G 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 M41h 48G Video Analyzer/Generatoré Bx port.
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External Display
for ATP Manager

HDMI Source
Device Under Test

“PRNTELEDYNELECROY

Keyboard & Mouse
for Controlling
ATP Manager

HDMI 2.1 Source Analysis Configuration i M41h ATP
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2.6 M41lh Data AnalysisCapture Modes

The M41h 48G Video Analyzer/Generator can view different types of data in a capture and store application.

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

The M41h 48G 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 Data Decode window. The underlying TMDS
video and protocol elements such as the preamble and data island blocks are also shown.

2.7 Getting Started Procedures

The getting started procedures involve the following tasks:

A

>

Downloading, unzipping and launching the ATP Manager application to allow you to operate the M41h. (Not
required if using the embedded ATP Manager on the built-in display exclusively.)

Powering up the M41h platform.

Establishing a physical connection from the HDMI source device you wish to test and the M41h platform.

(Not required if using the built-in display exclusively) Changing the IP address of the M41h platform so that it is
compatible with your PC and or corporate LAN.

(Not required if using the built-in display exclusively) Establishing an initial IP connection from the M41h
Manager (residing on your host PC) and the M41h platform.
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2.7.1 Establishing a physicaHDMI connection froman HDMI 2.1 sourcedevice to theM41h

Use the following procedures to connect your HDMI source device to the M41h 48G Video Analyzer/Generator.

1. Connect the HDMI-to-HDMI cable provided from your HDMI source device under test to the top-most HDMI
connector on the back of the M41h 48G Video Analyzer/Generator. Refer to the picture below.

External Display
for ATP Manager

HDMI Source
Device Under Test

“PUTELEDYNE LECROY

Keyboard & Mouse
for Controlling
ATP Manager

HDMI 2.1 FRL sink emulation for source analysis i M41h

—_
quantumd
BGLow Vide

M41h

Video Anaty zer(

4

“PRTELEDYNE LECROY

N
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3 Overview of theATP Manager

3.1 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 M41h 48G Video
Analyzer/Generator through a user friendly graphical interface.

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

The main window of the ATP Manager has a Top Level menu and two panels: 1) Navigator panel and 2) Apps
panel.

3.2 Top Level Menu

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

9% 980 Manager

File Edid Instrument Help
o Mavigator

Captures |3 Compliance ACA D EDID/DPCD @J Formats | [E] Images | W Instruments

Top Level Menu Items Selection Function
File 5 @, Opens a capture or whatever data file type
pe (examples: compliance data, format or image
% 080 Manager . i C o .
list, EDID, ACA file, etc.) is highlighted in the
File | Edid Instrument Help GUI. You must select a data file type for this
& Open option to be available.
~ : @ Enables you to view the information related to a
@ View Info/Text ; g ) .
= View Info/Text . the selected data file that the Navigator/Data
‘-'m Rename view.
¥ Delete Enables you to rename a data file.
Rename ’
o :
B2y | Imporl... Enables you to delete a data file from the M41h
e Export.. Delete Manager application.
] ; . - X
= Refresh List Import.. EH:"EI Enables you to |mpor.t a file that resides on the
_ M41h Manager host into the M41h Manager
Switch Workspace application. This can be a capture, ACA data,
% Eit EDID, or any compliance result. The file must
be a zip file.
Enables you to export a file that you have
Export... H"’! J . v

highlighted in the M41h Manager. The file is
compressed to a zip file. This can be a capture,
ACA data, EDID, or any compliance result.

&1 | Enables you to refreshes the list of captures to
RefrestFLj y P
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Top Level Menu Items Selection Function

remove captures that you have marked for
deletion. Also resets the list to the default
unexploded view.

Switch Browse to store captures in a different capture

Wor ks op e o | directory other than the default.

Exit Enables you to exit out of the M41h Manager

application.

EDID

Edid | Instrument
Set 980 RX EDID

Bl Read 980 TX EDID

Help

Bl View Decoded EDID
Bl EditEDID

Note: This menu is context sensitive.

Its contents depend on whether the
EDID Editor Panel is open and being
used.

Set M41h RX EDID

a

Configures the M41h Rx port with the specified
EDID.

Read M41h TX EDID

a

Loads an EDID from the HDMI sink device
connected to the M41h Tx port.

View Decoded EDID

Enables you to view the human readable text of
the selected EDID

Add Data

Enables you to add an EDID data element such
as a CEA extension block or a Video or Data
block to the CEA extension block.

Delete EDID Block

Deletes a selected EDID block.

Delete Selected
CEA Data Block or
Timing

Deletes a selected CEA data block.

Instrument

Add

Clicking on this item will open up the Add
Instrument dialog box which enables you to
define a M41h. Note that you can have multiple
M41hs defined in the ATP Manager. This action
is required before connecting to a M41h.

Delete @

Enables you do delete the selected M41h
instrument.

Connect

Clicking on this item will initiate a connection to
the M41h that is selected in the list. This item
will not be highlighted if you have not selected a
M41h.

J
Disconnect

Clicking on this item will initiate a disconnection
from the M41h that is selected in the list that
you are currently connected to. This item will
not be highlighted if you have not selected a
M41h.

@
Information

Provides information about the M41h that the
M41h Manager is currently selected. This
information includes:

0o M41h Name
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Top Level Menu Items Selection Function
Instrument | Help o IP address of the M41h
e Add o Netmask
#  Delete o Gateway IP address
S o Hardware revisions of the M41h circuit
Disconnect boards

£ OCCD KBRS BB 00O %

Information
Edit

Configure

Real-Time Screen Capture

Real-Time Data Capture

Upgrade GUI Application
Upgrade UL/Firmware/Gateware
Upgrade CT Scripts

Upgrade Systermn Components

Generate UID File
Apply Old License
Apply ATP License
Apply Dermno License

Calibrate the LCD

o Firmware/Gateware version of the release
applied to the M41h

o Serial number of the M41h
o OS version
0 Licensed options applied to the M41h

Edit [the Instrument

Entry]

Enables you to edit certain information about
the M41h that you have selected. You can edit
the name and IP address.

Configure
[Instrument Network]

Allows you to view and set the network
information such as the M41h IP address,
netmask and gateway IP address.

Real Time Screen

E=

Capture

Enables you to make a capture of the current
Real Time screen contents of the M41h
platform. When activated you will be prompted
with a dialog box to save the captured bitmap
file on your host PC.

Real Time Data

Enables you to text file of the current data

& panels of the Real Time mode on the M41h

Capture platform. When activated you will be prompted
with a dialog box to save the captured text file
on your host PC.

Upgrade Ul Upgrade GUI Firmware/Gateware - Enables

Firmware/Gateware | you to apply an upgrade of the M41h built-in

% GUI as well as the firmware and gateware of a

"’1@' M41h ATP. You can download new GUI release

and firmware and gateware from the Quantum
Data website on the downloads page.

Upgrade CT Scripts

[O)) £ |
&

Upgrade CT Scripts - Enables you to apply an
upgrade to the M41h compliance test
application scripts. You can download new
releases from the Quantum Data website on the
downloads page.

Upgrade System

Ii‘_‘l_b]
Components V&

Upgrade System Components - Enables you to
apply an upgrade to the M41h HDMI Source
Compliance Test application or any other
optional application. You can download new
releases from the Quantum Data website on the
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Top Level Menu Items

Selection

Function

downloads page.

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 in order to activate an
option on the M41h 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 an
optional feature.

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 an
optional feature.

Calibrate the LCD

Enables you to calibrate the embedded display
for touch accuracy.

Help

About the 980 Manager...

About the M41h
Manager

Provides release and version information about
the M41h Manager software components.

3.3 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.

i Mavigator

Captures | (4 Compliance

aca | Bl eoD

@J Formats | [ Images | @8 Instruments

3.3.1 M41h Navigation Panels and their Icons
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The M41h 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 icons associated with these Navigator tabs are described in the table that
follows these screens. These icons also appear on the right click menus of the directories where the various data
types are stored or the data items themselves.

Navigator Tab

Associated Icons

Captures

Provides access to the list of captures.

4 = Capture
4 [ User
: wil-test-2_Capture
720p
4K2K
480p_HDCP
2012_01_30_08_29_25

[=| pdecodelog: 32912460 bytes
Q pdecode.idx: 10801584 bytes
[=] ptiminglog: 6143223 bytes
Q video.img: 3312 bytes
Q paudioanalysis.log: ---

2] Leg

3 05_29_2013_10_39_45

a4 = DI Match

£ User

T Mavigator
Captures | % Compliance aca |ER eoo | B Forr 0
=) EExe &l @)
MName Date / Time

2013/06,/03 13:45:03
2013/06/03 13:48:42
2013/06/03 13:48:37
2013/06/03 13:49:13
2013/06/03 13:48:54
2013/06/03 13:48:51
2013/06,/03 13:48:48

2013/05/29 10:42:15

Compliance

Provides access to the data for the various

compliance tests.

A Connect I Enables you to connect to the
selected M41h, 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.

A Disconnect 1 Enables you to disconnect from
the selected M41h, 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.

A Add aM41h - Enables you to add or define a
M41h instrument in the M41h Manager application.
This is required before connecting to a M41h. Only
appears when the Navigator/Instrument tab is
selected.

A Edit Instrument Information - Enables you to edit
name and IP address of the M41h that you have
selected. Only appears when the
Navigator/Instrument tab is selected.

A Instrument Network Information - Allows you to
view and set the network information such as the M41h
IP address, subnet mask and gateway IP address.
Only appears when the Navigator/Instrument tab is
selected.

A Execute a Capture D - Initiates a capture on the
selected M41h device. This requires that your source
device is connected to the M41h and that it is sending
video. Only appears when the Navigator/Capture tab
is selected.

o=
T

A Transfer data to/from instrument |—| - Opens up
the FTP browser enabling you to transfer data to and
from the host PC and the M41h instrument. Available
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Navigator Tab

Associated Icons

T Navigator
P+ Captures | '3 Compliance aca o]
&) » o] (&)
Mame Date / Time
- = HDMIEDID CT CT
4 = HDMI 5rc CT

£ COF

[ Test Selections
£ Results
- = HDMI Sink CT
- = HDMIHDCP TX CT
4 = MHL Src CT

& COF

(£ Test Selections
£ Results

» = MHL 5ink CT

- = MHL Dongle CT

- [= CBUSSrc CT

- = CBUS Sink CT

- [= CBUS Dongle CT

ACA

you

Provides access to ACA trace files that have been
saved. You can open a trace file through the right
click menu or the icon associated with it. When

e Mavigator

MName Date / Time
4 [= ACA Data

4 [ User

a4 [ ] 0529 201314 41 27
Q sres.bin: 85 bytes
[=] idchin: 372 bytes

[=] databin: 144  bytes

2013/05/2914:41:31

Captures | 1 Compliance ACA m EDID EJ For| * | *

EDID

Provides access to EDID files that have been
saved.

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 except Instruments and ACA tab.

Organize (move/copy) local data “‘[’l"_?/ - Opens up the
FTP browser enabling you to transfer data between
locations on the host PC. Available for all Navigator
tabs except Instruments and ACA tab.

Open Selected Item in a file browser ‘—/ - Opens up
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 M41h
used to capture the data. Available for all Navigator
tabs except Instruments tab.

Open [the Selected item] ‘E/ - Loads the selected
data item into the M41h 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 M41h

instrument. Available only for the EDID, Formats and
Images tabs.
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Navigator Tab

Associated Icons

o Mavigator
ACA | | EDID/DPCD | Formats | Images | o [
Mame Date/ Time m
4 [= EDID
a [Fp User
m MyEDID x| 2013/08/08 14:38:49
m Edid2_53-10.xml 2013710415 09:26:17
m Edid2_53-09.xml 2013710415 09:26:17
m Edid2_53-08.xml 2013710715 09:26:17 |
m Edid2_53-07.xml 2013/10/15 09:26:17 |
m Edid2_53-06.xml 2013710415 09:26:17
m Edid2_53-05.ml 2013710715 09:26:17
m Edid2_53-04.xml 2013710715 09:26:17
m Edid2_53-03.xml 2013710415 09:26:17
Formats

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

5. Navigator

w EDID - Formats | Images |ﬂ Instruments o [

Mame
4 [= Format
£ User

4 [~ Format List

£ User

Date / Time

Images

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

T Mavigator

Images B Instruments| | * | *
BE 0 B

Marme

Date / Time

4 [= Image

[ User

4 [= Image List

[ User

4 [ Golden Frame

[ User

4 [= Playback

(£ User

4 [= Playback List

[ User
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Navigator Tab

Associated Icons

Instruments

Provides access M41hs that have been configured
through the ATP Manager.

T5. Mavigator
|. Formats | Images | B Instruments i

4 & 980_MB [not connected]

vﬂ Connect To: 192.168.254.229
a & 980B_JB [not connected]

} Connect To: 192,168.254,152
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3.3.2 M41h Navigation Instruments Panel and RightClick items

The M41h Navigator Instruments panel provides a set of right click functions when a specific M41h instrument is
selected. These are described in the following table.

Navigator Panel - Item

Function

Right click on a M41h Instrument

Dizconnect

%

Add
Information
Edit
Configure

Upgrade Ul/Firmware/Gateware
Upgrade CT Scripts

TS e 4

Upgrade Systemn Components

Generate UID File
Apply Old License
Apply ATP License
Apply Demo License

A Connect/Disconnect I Enables you to connect or

disconnect to the selected M41h, 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.

A [Instrument] Information - Provides information about
the M41h that the M41h Manager is currently connected to.
This information includes:

M41h Name

IP address of the M41h

Netmask

Gateway IP address

Hardware revisions of the M41h circuit boards

O O O O o o

Firmware/Gateware version of the release applied to the
M41h

Serial number of the M41h

o

o OS version
0 Licensed options applied to the M41h

A Edit Instrument Entry - Enables you to edit certain
information about the M41h that you have selected.

A [Instrument Network] Configure - Allows you to view
and set the network information such as the M41h IP address,
subnet mask and gateway IP address.

&%

A Upgrade GUI Application &' - Upgrade GUI Application -
Enables you to apply an upgrade of the M41h built-in GUI.
You can download new GUI release from the Quantum Data
website.

o
A Upgrade Firmware/Gateware “/&' - Enables you to apply an
upgrade of the M41h built-in GUI as well as the firmware and
gateware of a M41h ATP. You can download new GUI
release and firmware and gateware from the Quantum Data
website on the downloads page.

Page 27

November 21, 2019




M41h 48G Video Analyzer/Generator for HDMI 8K Testing - User Guide Rev. Al

Navigator Panel - Item

Function

@2

A 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.

@
A Upgrade System Components %' - Enables you to apply
an upgrade to the M41h HDMI Source Compliance Test

application or any other optional application. You can
download new releases from the Quantum Data website.

A 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 in
order to activate an option on the M41h system and(s).

A Apply Old License i No longer used.

A Apply ATP License |L— | - 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.

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

3.3.3 M41h Navigation Captures Panels and RighClick items

The M41h Navigator Capture panel provides a set of right click functions when a specific M41h instrument is
selected. These are described in the following table.

Navigator Panel - Item

Function

Right click on M41h Capture

A Import Capture Data 2 - Enables you to import a zipped
capture file that resides on the M41h Manager host PC. You
can then disseminate this file to other colleagues who can
view the captured data using the ATP Manager, i.e. they do

not need the M41h Protocol Analyzer.

A Export Capture Data H’! - Enables you to export a capture
file that resides on the M41h Manager host PC. All captured
data is zipped up into a single file.

&

- Loads the selected

A Open [the Selected Capture]
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Navigator Panel - Item

Function

o Mavigator
Captures | ¥ Compliance

Elx]e] (=]

4 [= Capture
a [ User
3 w-test-2_Capture
720p
4K2K
480p_HDCP
2012_01_30_08_29_25

. I- 06_04_2013_Viden
06_04_2013_Prot £
06_04_2013_7204
06_04_2013_720) &2
06_04_2013 4K | 5

.+ 05.29_201310_3

4 (= DIMatch @
E9 User x

aca (B eom |14
&)

Date / Time

2013/06,03 13:49:03
2013/06,03 13:48:42
2013/06,03 13:48:37
2013/06/03 13:45:13
2012/06,/03 17:08:57
2013/06,03 13:48:51
2013/06,03 13:48:48
2011 3M0AMNA 14-20-28
Import Capture...

Export Capture...
Open
Information

Delete

Rename

3

capture into the M41h Manager for viewing and analysis.
The capture that is currently loaded has an asterisk next to it.

[Capture] Information - Provides information about the
selected capture and the M41h used to capture the data:
o Creation date and time of the capture.

0 Status of the capture, i.e. was it successful or were there
errors.

o Configuration of the triggering and pre-capture filtering.

o Allinformation shown above for the Instrument
Information.

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

Delete [a Capture] - Enables you to delete a capture
from the M41h Manager application.

Rename i Rename the capture file.

Capture Listing (Status)

T Mavigator
Captures | ¥ Compliance

=] EEx]e] (8]

4 [= Capture
a [ User
3 wi-test-2_Capture
720p
4K2K
480p_HDCP
2012 01_30_08_29 25

06_04_2013_Video
06_04_2013_Protocol
*06_04_2013 720p_HDCP
06_04_2013_720p
05_04_2013_4K

3 05_29 2013 10_39 45

4 = DI Match

£ User

2013/06/03 13:49:03
2013/06/03 13:48:42
2013/06/03 13:48:37
2013/06/03 13:49:13
2013/06/03 17:08:57
2013/06/03 13:48:51
2013/06/03 13:48:48
2013/06/04 14:20:28
2013/06/04 09:54:04
2013/06/04 14:35:39
2013/06/04 14:33:53
2013/06/04 14:41:22
2013/05/29 10:42:15

aca |E@eoio | B Fol >
@) ()
Date / Time

Capture Valid - Indicates that the capture completed
successfully and all data was saved.

Active Capture * _ Indicates that this is the capture that is
currently loaded.

Page 29

November 21, 2019




‘M41h 48G Video Analyzer/Generator for HDMI 8K Testing - User Guide Rev. Al

3.4 Apps Panebk

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:

1 Page 1 of 4 - Card Control

A Generator (future)
Receiver (HDMI 2.1)

ACA Remote Control
Capture Control

HEAC

1 Page 2 of 4 - Compliance Tests (Not currently applicable to HDMI 2.1)
DisplayPort (directory)
HDMI 1.4 (directory)
HDMI 2.1 (directory)
MHL/CBUS (directory)
UHDA Source CTS

1 Page 3 of 4 - Editors

EDID Editor

Format Editor

Format List Editor

Pattern List Editor
Playback List Editor
DPCD Editor (DisplayPort)
1 Page4of 47 Other (Not all items are applicable to HDMI 2.1)
ACA Data Viewer

Capture Viewer

CBUS Plot Viewer

CT Results Viewer
Command Console
Instrument Network Settings
Set Instrument Date/Time
About the M41h Manager
Install Software Update
Install CT Script Update
Apply ATP License

Apply Demo License
Generate License UID.

> > > > > > > > D> >

> > >

LS S S D S S N S N N

>

The first of those panels, the Card Control panel is shown in the example below. You can navigate from page to
page either with the forward and backward arrows on the side or the tab buttons on the bottom.
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@ Apps

quantumdata

Card Control

Lo
=t )
— ; E LY
Generator ACA Remote
Control

F B
b d Next Page
Capture Control

Card Control Compliance Tests 4 Select Page
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@ Apps

Page 32

ACA Data
Viewer

=)

Command Console

L

~L

\
Install CT Script

Update

Card Control

o

Capture Viewer

Instrument Network
Settings

Apply ATP
License

CBUS Plot Viewer

About the
980 Manager

Apply Demo
License

Page 4 of 4

Compliance Tests

CT Results Viewer

i,

-

\ 2
Install Software

Update

Generate
License UID
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3.5 Capture Control Panel

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

-

= Capture Control [ e S

Capture Port | * Select | fuas=

Trigger Mode:

B B B Trigger on first trigger event to cccour.
@ First Event () After TP () Immediate % of Buffer Size before TF = 0 to TF
% of Buffer Jige afver TP = 100 - TP

Buffer Size:

08,60 ME
5.000% < [l '
Trigger Position (TP) within the Buffer: 0.00 MB
0.000% <[] b
I
[T HotPlug an Capture Start Duration | 1000 ms|  [¥]Video Check

Capture

| Data | g Trigger

Select the type of data to capture and which post capture analysis to perform.

Type: IFRL Decode v]

Lnalys=is:

Data Decode

I - || e
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The following table describes the functions of the Capture Control panel.
Capture Control Panel - Function Item - Description
Instrument Selection
= B8 K

Capture Control

[:apture Port | * Select | fuantum Data, Inc. HIMI 2.0 protocol analyser: Port 60

Trigger Mode:

@ First Event After TP Immediate

Trigger on first trigger event to cccur.
% of Buffer Sige before TP = 0 to TP
% of Buffer Jige afcer TE = 100 - TP

The Select button above will open up a dialog box enabling
you to select which M41h system you want to use assuming
you have more than one. Typically, you will only have a single
M41h system on the network in which case the text next to the
Select button will indicate your M41h system.

Capture Trigger Configuration

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

Trigger Mode:

Trigger on first trigger event to cocour.
Immediate % of Buffer Size before T2 = 0 to TP
% of Buffer Jise after TP = 100 - TP

@) First Event After TP

Buffer Size:
5.000% <
Trigger Position (TP) within the Buffer:

0.000% <

Trigger Mode

First Event 1 The capture function will trigger
on the first Scrambler Reset character
sequence of the first Super Block.

After TP (Trigger Position) i Not
supported in this initial release.
Immediate T Not supported in this initial
release.

V| HotPlug on Capture Start Duration 1000 ms| || Video Check

[Capture] Enables you to set the size of the captured

Buffer Size data in percent. This is a slidebar that

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

[Capture] Not supported in this initial release.

Trigger

Position within
Buffer Slidebar

Generate
HotPlug on
Captured Start

Causes a hot plug event when the data
capture begins, in other words when you click
on the Start Capture activation button.
Enables you to specify the length of the hot
plug pulse in milliseconds. A hot plug pulse,
issued by the M41h, will reinitiate HDCP
authentication if the video content from the
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Capture Control Panel - Function Item - Description

source is content protected.

Video Check Verifies that there is incoming video prior to a
capture.

Start Capture Initiates a capture using the criteria defined in
(Capture Tab) | the Data, Trigger and Match tabs below.

Capture | Data Tab Current there is a default Type and there are

_I (Capture Tab) | no other configurations supported.

1 FRL Decode i Supports the capture and

S ot | i
L9 Trgge storage of FRL and FEC protocol

Select the type of data to capture and which post capture

elements while also showing underlying
Type: [FRL Decode TMDS elements.

Analysis:

Datz Decode Trigger Tab The only currently supported trigger is the
(Capture Tab) | initial scrambler reset in a Super Block.

3.5.1 Defining PrecisionTriggering and Pre-Capture Filtering
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3.6 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:

A Event Ploti Provides graphical view of metadata.
A Data Decode i Provides tabular view of metadata.

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

B " Capture Viewer Elﬂl_z_hj
(: ¥ Open :) (: B Clear :)
J Event Plot &3 = Data Decode . Tirming Analysis
e
Segment Events [ @ Rows " @ Find H <'}==l> Sync ” @ Legendl
L 0.000054 [ Marker 1 E [ Marker 2 E
CH

™Ds

VSYNC

HSYNC

EMCR-E

AVMUTE

poC

CEC

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

You can open a capture for viewing in the Event Plot or Data Decode window either from the Navigator panel or

the Open button on the top of the window. When you select Open a dialog box appears enabling you
to select a capture:

» Open Capture
Local Files
= 11 04_2017_00_43 30_FRL -
= 3G_Data_Analysis 1_HDCP
= 3G_Data_Analysis_3_HDCP
= 6G_Data_Analysis_2
= 6G_Protocol_Analysis_1
= 6G_Protocol_Analysis_2
= BG_Scrambled_Protocol_Analysis_1_HDCP
= BG_Scrambled_Protocol_Analysis_2
= FRL_FEC_ERF_PROTO
= FRL_with_Proto
= HDMI_6G_Protocol
= HDMILBG_Video_Timing -

m

You can clear the capture using the Clear
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3.7 Data Decode Panel

The Data Decode panel (shown below) is the primary panel for examining data at the detail level. The example
shows data captured in the Data Analysis mode where the FRL, FEC and TMDS data are captured.

[ HOM Capture Viewer 1B . [
| .ms.us.ns{.ps) - |
ﬁ m@]mm Zoom %: 10.000 @@ [~ Marker1 m [ Marker 2 . [T”i @ Rows
g [ BEYn
Packet TimeStamp (HH:MM:55.ms...  Frame/Bl... Line Pixel/... Type SubType Info -
@ 10 0:1:17.317.483.097 650 0 1063 FRL BLANK 137 Video Blanking characters E
@12 0:1:17.317.483.098 100 0 1063 FRL VDPREAM 136 VIDEQ Preamble ctl period
11 0:1:17.317.483.152.100 0 1063 FRL HSYNC 16 HSYNC
@13 0:1:17.317.483.159.200 0 1200 FRL GAP 322 GAP characters
@ 14 0:1:17.317.483.304.200 0 1522 FRL FEC  FEC Parity bytes
@15 0:1:17.317.483.307 800 0 1530 FRL CHBLK  Character Block 3 Start
@ 16 0:1:17.317.483.307 800 0 1530 FRL GAP 502 GAP characters
@ 17 0:1:17.317.483.533.700 0 2032 FRL FEC FEC Parity bytes
@13 0:1:17.317.483.537.300 1 0 FRL SUPBLK  Super Block 2040 characters
@19 0:1:17.317.483.539.100 1 0 FRL CHBLK  Character Block 0 Start
@20 0:1:17.317.483.539.100 1 0 FRL GAP 502 GAP characters
@ 22 0:1:17.317.483.652.500 1 252 FRL FEC-ER  FEC corrected. Clock:287 Data:300.
@21 0:1:17.317.483.785.000 1 502 FRL FEC  FEC Parity bytes
@23 0:1:17.317.483.768 600 1 510 FRL CHBLK  Character Block 1 Start
@ 24 0:1:17.317.483.768 600 1 510 FRL GAP 502 GAP characters
@25 0:1:17.317.483.994 500 1 1012 FRL FEC  FEC Parity bytes
@ 26 0:1:17.317.483.998 100 1 1020 FRL CHBLK  Character Block 2 Start
@27 0:1:17.317.483.998 100 1 1020 FRL GAP 39 GAP characters
@ 28 0:1:17.317.484.015.650 1 1058 FRL BLANK 137 Video Blanking characters
@ 29 0:1:17.317.484.016.100 1 1058 FRL HSYNC 28 HSYNC
@ 30 0:1:17.317.484.016.100 1 1058 FRL VDPREAM 136 VIDEQ Preamble ctl period 1
SSB 55B S55B SSB -
I )
DATA: -
bbbb bbbb bbbb bbbb
£] }
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When you select a packet in the Data 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.

.
= HDMI Capture Viewer

|

VSYMNC
HSYNC
poc
FRLSBEK
e [T
FRLPET

FRLERR

FRLFEC

5CDC | 5CDC

0:1:17.368.981.020. 569

b3e5 b3eb e2bé e2bé6
aB2a aBZa

OF

Packet TimeStamp (HH:MM:55.ms....  Frame/Bl... Line Pixel/... Type SubType Info zl
@ 928119 0:1:17.373.812.320.555 26 510 FRL GAP 502 GAP characters

@ 928120 0:1:17.373.812.546.455 26 1012 FRL FEC  FEC Parity bytes

@ 928121 0:1:17.373.812.550.055 26 1020 FRL CHBLK  Character Block 2 Start

@ 928122 0:1:17.373.812.550.055 26 1020 FRL GAP 502 GAP characters

@ 928123 0:1:17.373.812.775.855 26 1522 FRL FEC FEC Parity bytes
@ 928124 0:1:17.373.812.779.555 26 1530 FRL CHBLK  Character Block 3 Start

@ 928125 0:1:17.373.812.779.555 26 1530 FRL GAP 502 GAP characters

DATA -
———————— fd78 f£d7&

0:1:17.371.388.977.352

0:1:17.373.807.495.348
Time {H:M:5.ms.us.ns.ps)

0:1:17.376.226.013.345 0:1:17.378.644.531.341

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

Data Decode Status lcons

Function

:E Events | I

0:1

Icons i Navigator / Data

IUser/11_04_2017_00_43_30_FRL

A User path status | T shows

the name of the capture file and its location.

A Segment _ I Large captures are broken into

Find | [ HH:MM:SS.ms.us.

| 3 Details || [

smaller distinct sections called segments to make them more

Raw Data o Al

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.
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Data Decode Status Icons

Function

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

Find ﬂ' I The Find activation button enables you to

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

. Details || .. . .
Details i The Details activation button enables

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

Raw Dat o
Raw Data E I The Raw Data activation button
enables you to toggle the view of the hex data on and off.

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

Clear Marker icon \—/Iﬂ i The Clear Marker and Clear
All icons 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 Data Decode panel. This enables you to browse

through the Data Decode records. The |__l | 5 I buttons enable you to advance downward or upward one

8
record at a time. The | l button is a scroll button that you can slide up or down.
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v WY Y 5 " r

Zoom % 0.000643

HSYNC

FRLSBK SUPBLK i I SUPBLK.
FRLCBK CHBLK CHBLK CHBLK [ CHBLK CHBLK CHBLK
FRLPKT AP i AP [ i Gap ] ACTIVE Jear | GAP I Gap

0:28:37.831.650.330.214 0:28:37.831.650.588.688 0:28:37.831.650.848.109 0:28:37.831.651.106.583 0:28:37.831.651.366.004

Time (H:M:S.ms.us.ns.ps)
[Jeal

Packet TimeStamp (HH:MM:5S.ms.us.ns) Frame/Block  Line  Pixel/Offcet Type SubType Info :.J
154080 0:28:37.831.650,636.234 5 1530 FRL GAP 502 GAP characters
o 154981 0:28:37.831,650,824.484 5 2032 FRL FEC  FEC Parity bytes
© 154082 0:28:37.831.650,827.484 6 ] FRL SUPBLK  Super Block 2040 characters
© 154083 0:28:37.831.650,828.984 6 0 FRL CHBLK  Character Block 0 Start
© 154984 0:28:37.831.650.828.984 6 0 FRL GAP 51 GAP characters
o 154086 0:28:37.831.650.848.109 6 51 FRL CTIVE 361 Video data characters
© 154085 0:268:37.831.650,848.484 6 51 FRL GB  Video Guard Band.
| @ 154087 0:28:37.831.650.983.484 6 412 F GAP 90 GAP characters
o 154988 0:28:37.831.65L.017.234 6 502 FEC  FEC Parity bytes
© 154089 0:28:37.831.651.020.234 6 510 F CHBLK  Character Block 1 Start
154990 0:26:37.831.651.020.234 6 510 FRL GAP 502 GAP characters
DATA -
ffffffffffff 0969

55ab abab ab55 0201
0403 0605 0807 DaO09
OcOb
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3.7.1 Working with Segments in the Data 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. 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 highlight 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 all segments simply highlight the Totals

‘ ar ‘ button.

Decode Segment Selection

Selections

Segment: 02
Segment #01 # of Packets: 73380

Packet Range: 873380 to 17467595
Segment #02

Segment #03 Packet Counts
Segment #04
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3.7.2 Searching for Datain the Data Decode Panel
You can search for data in the Data Decode panel using the search function. The search function is accessible

. e . d

using the magnifying glass icon on the upper left of the Data 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).

; | HDMI Capture

. i s(.ps) |
: 0.005 @@ [ Marker 1 mﬁ [ Marker 2 mﬁ @ Rows

Packet i p (HH:MM:S5.ms.us.ns)  Frame/Bl... Line Pixel/Offset Type SubType Info ]
@ 5719 0:1:17.317.796.265.700 10 2032 FRL FEC FEC Parity bytes
@ 5721 0:1:17.317.796.269.300 11 0 FRL SUPBLK  Super Block 2040 characters
@ 5722 0:1:17.317.796.271.100 11 0 FRL CHBLK  Character Block 0 Start
® 5723 0:1:17.317.796.271.100 11 0 FRL GAP 502 GAP characters
@ 5725 0:1:17.317.796.298.100 11 60 FRL FEC-ER  FEC corrected. Clock:87133 Data:200.
® 5724 0:1:17.317.796.497.000 11 502 FRL FEC  FEC Parity bytes
© 5726 0:1:17,317.796.500.600 11 510 FRL CHBLK  Character Block 1 Start
® 5727 0:1:17,317.796.500.600 11 510 FRL GAP 502 GAP characters
© 5728 0:1:17.317.796.726.500 11 1012 FRL FEC  FEC Parity bytes
© 5729 0:1:17,317.796.730.100 11 1020 FRL CHBLK  Character Block 2 Start
@ 5730 0:1:17,317.796.730.100 11 1020 FRL GAP 502 GAP characters
® 5732 0:1:17.317.796.803.900 11 1184 FRL FEC-ER  FEC corrected. Clock:87274 Data:2.
@ 5731 0:1:17,317.796.956.000 11 1522 FRL FEC FEC Parity bytes
© 5733 0:1:17.317.796.959.600 11 1530 FRL CHBLK  Character Block 3 Start
© 5734 0:1:17.317.796.959.600 11 1530 FRL GAP 49 GAP characters
o 5736 0:1:17.317.796.981.650 11 1579 ACTIVE 361 Video data characters
© 5735 0:1:17.317.796.982.100 11 1579 FRL GB  Video Guard Band.
® 5737 0:1:17.317.797.144,100 11 1940 FRL
© 5738 0:1:17.317.797.185.500 11 2032 FRL
® 5739 0:1:17.317.797.189.100 12 0 FRL SUPBL|[ G et Number Link Rate
@ 5740 0:1:17,317.797.190.900 12 0 FRL CHBL|| Time Stamp (ns) Super Block
® 5741 0:1:17.317.797.190.900 12 0 FRL GAl| Frame Number Character Block
® 5742 0:1:17.317.797.416.800 12 502 FRL FE{| Active Video b
© 5743 0:1:17.317.797 420,400 12 510 FRL chpL | Any TMDS |
AR TSR Any Data Island Blanking
© 5744 0:1:17,317.797.420.400 12 510 FRL GAll Any InfoFrame FEC Parity
& 5745 0:1:17.217.797.646.200 12 1012 FRL FE(| Any Contral Packet FEC Error
o 5746 0:1:17.317.797.649.900 12 1020 FRL cHed|| Any DPE Error
. Any CEC W-Sync
® 5747 0:1:17.317.797.649.900 12 1020 FRL GAl Any HPD H-Sync
o 5748 0:1:17,317.797.875.800 12 1522 FRL FE{| Any Match Encr. Enable
@ 5749 0:1:17.317.797.879.400 12 1530 FRL ,—ﬂ-d\ Any Action Video Preamble
| video Guard Band _'I

< UL | Error Data Island

Marked Packet DI Preamble

DI Leading GB

DATA: DI Trailing GB x
———————————— 0969

55ab abab ab55 0201
0403 0605 D807 0ad9
OcOb
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3.7.3 PostCapture Filter Selectiontab

=| B )
The Post-Capture Events button E on the Data Decode panel enables you to do the following:

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

A 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 Data Decode panel will show all the data captured.

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

on Page buttons or you can individually select an item. There is a pair of navigation buttons E‘ .

on the right to enable you to see all the tabs in the panel. You can also select and deselect all items on all pages
with the Select All and Clear All buttons.

Decode Event Selection

| @ InfoFrame (0) | @ Control (0) | @ DDC(64)| © FRL(1591073) ﬁ—g Other (0) | JE

| 1] Select All on Page || [] Clear All on Page

["I Link Rate (1) H-5ync (6568)

Super Block (104571) [VIV-Sync (410)

[#| Character Block (419782) ["| Encryption Enable (5)

Gap (497361) [V|Video Preamble (28964)

V| Active (56237) [V|Video Guard Band (6238)

Blank (22720) Data Island (6254)

FEC Parity (420243) DI Preamble (6259)

FEC Error (1023) DI Leading GB (6259)

[“IError (1924) DI Trailing GB (6254)
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Decode Event Selection

|=] Select &l || [] Clear Al

o InfoFrame (0) | © Control (0)| © DDC(64) | o FRL(1591073) | = Other (0)

’ |#] Select All on Page” [] Clear All on Page]

| Any DDC (0)
1EDID (0)
“IHDCP (0)
“IHDCP 2 (0)

SCDC (64) <::
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3.7.4 Data Decode Record Field Descriptions

The Data 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 Data Decode panel.

Field Function

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

Timestamp Timestamp i 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
they are counted sequentially.

Line Lists the line number of the particular frame.

Pixel Lists the pixel number in the particular line

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

SubType The sub type 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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3.7.5 Data DecodeTiming mode

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

DL Capture Vieurer e ——
| | HDMI Capture Vi

co-Seconds

Nano-Seconds

Micro-Seconds

Milli-Seconds

HH:MM: 55.ms.us.ns{.ps)

Absolute Base Time

Relative Time
HSYNC
DDC SCDC
FRLSBK SUPBLK.
FRLCBK CHBLK CHBLK CHBLK
FRLPKT GAP I GAP BLANK GAP I I GAP
FRLERR
FRLAEC
0:1:17.3567.242.965. 258 0:1:17.357.243.112.546 0:1:17.367.243.259.835 0:1:17.357.243.407.123 0:1:17,3567.243,555.072

Time {H:M:S.ms.us.ns.ps)
[ =3 petails ][ =3 Raw Data | [ o Al
Packet TimeStamp (HH:MM:55.ms.us.ns)  Frame/BL... Line Pixel/Offset Type SubType Info Zl
@ 519343 0:1:17.367.242.418.660 1 1020 FRL GAP 502 GAP characters
@ 519344 0:1:17.367.242,644.560 1 1522 FRL FEC  FEC Parity bytes
@ 519345 0:1:17.367.242.643.160 1 1530 FRL CHBLK  Character Block 3 Start
@ 519346 0:1:17.367.242.643.160 1 1530 FRL GAP 502 GAP characters
@ 519847 0:1:17.367.242.874.060 1 2032 FRL FEC  FEC Parity bytes
@ 819848 0:1:17.367.242.877.660 12 0 FRL SUPBLK  Super Block 2040 characters
@ §19849 0:1:17.367.242.879 460 12 0 FRL CHBLK  Character Block 0 Start
@ §19850 0:1:17.367.242.879 460 12 0 FRL GAP 502 GAP characters
@ §19851 0:1:17.367.243.105.360 12 502 FRL FEC  FEC Parity bytes
@ §19852 0:1:17.367.242.108.960 12 510 FRL CHBLK  Character Block 1 Start
4 m r q
SEB SEB SSB SSB -
¢ »
DATA: -
bbbb bbbb bbbb bbbb m
¢ b
]

Right click option Description

Nano-Seconds [HHMMSSmsusns] Time is shown in nanoseconds. The baseline time is the time
from the time of the last boot of the M41h.

Micro-Seconds [HHMMSSmsusns] Time is shown in microseconds. The baseline time is the time
from the time of the last boot of the M41h.

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.
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Right click option Description
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
from the time of the last boot of the M41h.

3.8 Event PlotPanel

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 Data 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.

L:-- P:51] 361 Video data characters

»
™DS VDPREAM DI

FRLSEK SUPBLK II SUPBLK

FRLCBK CHBLK CHBLK I CHBLK CHBLK CHBLK CHBLK

FRLPKT BLANK GaP “ GAP ] I GAP GAP “ GAP I%AP BLANK E

FRLERR

FRLFEC

0:28:37.831.648.153.447 0:28:37.831.648.410.940 0:28:37.831.648.668.433 0:28:37.831.648.925.925 0:28:37.831.649.183.418
Time (H:M:S.ms.us.ns.ps)

3.8.1 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 Data Decode and Timing panels to the Event Plot or you can synchronize the Event Plot to the
Data Decode panel.

A scroll bar is provided to enable you to quickly browse through the data. The scroll bar is under the set of function
icons just above the data panel where the data is displayed. You can also scroll to the end, scroll by page or scroll

incrementally in either direction using the [ [ €€ |[ € | backward and forward activation & |[ 8% |[ M |
buttons. See the screen shot below.
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JUser/HDMI_21_12G_4LN_NK

L:-- P:51] 361 Video data characters

N
TMDS VDPREAM l_ﬂ DI H’

FRLSBK SUPBLK II SUPBLK

FRLCBK CHBLK CHBLK I CHBLK CHBLK CHBLK CHBLK

FRLPKT BLANK GAP “ GAP ] I GAP GAP “ GAP IEAP BLANK E

FRLERR

FRLFEC

0:28:37.831.648.153.447 0:28:37.831.648.410.940 0:28:37.831.648.668.433 0:28:37.831.648.925.925 0:28:37.831.649.183.418
Time (H:M:5.ms.us.ns.ps)

3.8.2 Zooming in the Event Plot Panel

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

Even Plot Zoom & Panning Icons Function

Icons i Zoom and Pannin ) i
g A Surround activation button i You can select an area of the

J\;"l LI s 1000 (R Q] 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.

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

A Zoom In/Out icons |Q||Q| I 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.

A Panning ”;” I The panning function enables you scan across the
data quickly by clicking and dragging.

A Pointer u 1 The pointer icon 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 and below the icons.

3.8.3 Viewing the Timestamps of the Data

The timestamp indicated on the dark status panel just below the icons indicates the location of the scroll bar. When
you scroll or pan through the data, the timestamps 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
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example below, a selection has been made on an AVI infoframe either with the pointer tool or in the Data Decode

panel.

|~ HDMI Capture Viewer S -

[User/11_04_2017_00_43_30_FRL

[ Marker 2

0] Super Block 2040 characters

WSYMNC

HSYMNC

‘| DDC SCDC

FRLSBK SUPBLE

FRLCBE CHBLK CHEBLK CHEBLK i

FRLPKT GAP GAP BLANK GAP

FRLERR

FRLFEC

0:1:17.367.242.965.258 0:1:17.367.243.112.712

A

0:1:17.367.243.260. 165
Time (H:M:5.ms.us.ns.ps)

0:1:17.367.243.407.619 0:1:17.367.243.555.072

[ 5l Details ][ 51 Raw Data

I Packet TimeStamp (HH:MM:55.ms.us.ns)  Frame/Bl... Line Pixel/Offset Type SubType Info ]
o 519843 0:1:17.367.242 418.660 11 1020 FRL GAP 502 GAP characters
o 519844 0:1:17.367.242 544,560 11 1522 FRL FEC  FEC Parity bytes [l
| @ 819845 0:1:17.267.242 648,160 11 1530 FRL CHELK  Character Block 3 Start
N @ 819846 0:1:17.367.242 648,160 11 1530 FRL GAP 502 GAP characters
o 819847 0:1:17.267.242.874.060 11 2032 FRL FEC  FEC Parity bytes
o 519843 0:1:17.367.242.877.660 12 1] FRL SUPBLK  Super Block 2040 characters
o 519549 0:1:17.367.242.879.460 12 0 FRL CHBLK  Character Block 0 Start
@ §19850 0:1:17.267.242.879.460 12 0 FRL GAP 502 GAP characters
@ §19851 0:1:17.367.243.105.360 12 502 FRL FEC  FEC Parity bytes
@ 819852 0:1:17.267.243.108.960 12 510 FRL CHELK  Character Block 1 Start
1| 1 b t’
S5B S55B SS5B S5B E
4 b
DATA: -

bbbk bbbb bbbb bbbb

4 2

I e |
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3.8.4 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 surrounding a segment of data. The dotted indicates the resultant section that is surrounded. The
second view shows the resulting view.

i - r -t v °r r & ° 1

VEYNC

HSYNC ”

ooc SCDC

FRLSEK SUPBLKJ SUPBLK I SUPBLK ] SUPBLK ] SUPBLK

| |
INinInnn

O

0:1:17.367.245.619.421

SUPBLE ] SUPBLE [ SUPBLE [ SUPBLK [ SUPBLK ISUPBLK
FRLCBK l l

| | [ 1]
1N

I
| |
R innn

FRLPKT ‘

FRLERR

FRLFEC

0:1:17.367.238.541.653 0:1:17.367.240,900,909 0:1:17.367.243.260. 165

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

0:1:17.367.247.978.677

HDMI Capture Viewer

User/1 017_00_43 30_FRL

[ Marke

0:1:17.3

w7 7°r 0 1

HSYMNC ”

s [

VSYNC

| DDC SCOC

FRLSBK SUPBLKI SUPBLK l SUPBLK l SUPBLK l SUPBLK l

SUPBLK ] SUPBLE ] SUPBLE ] SUPBLE ] SUPBLK ISUPBLK

FRLCBK l

|

|

FRLPKT

FRLERR

FRLFEC

0:1:17.367.238.541.653

| |
[iNNRnnR(inEn

InNlINNNNEn (L0

0:1:17.367.243.260. 165
Time (H:M:5.ms.us.ns.ps)

0:1:17.367.240,900,909 0:1:17.3567.245.619.421 0:1:17.367.247.978.677
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TMDS l VOPREAM l

VSYNC VSYNC

HSYMC

ooc SCDC

FRLSBK SUPBLK

FRLCBK CHELK CHELK

FRLPKT GAP GAP BLANK GAP
FRLERR

FRLFEC

0:1:17.367.243.061.491

0:1:17.367.243.114.264

0:1:17.357.243.167.037
Time {H:M:5.ms.us.ns.ps)

0:1:17.367.243.219.809

0:1:17.367.243.272.582

3.8.5 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

INFO-FR

Info Frames

TMDs
Any other TMDS Event

VSYNC
Vertical Sync

HSYNC

Horizontal Sync

ENCR-E
Encryption Enable/Disable

AVMUTE

5CDT
TMDS Cleck Drop

TRIG
Capture Trigger

DDC
Any DDC Event

CEC

HPD
Hot Plug

HDCP-E
HDCP Encr Enable/Disable

CH-5T
Channel Status

MATCH
Condition Match

ACTION
Action Event

AUDCH1

Audio Channel #1

AUDCH2
Audio Channel #2

AUDCH3
Audio Channel #3

AUDCH4
Audio Channel #4

AUDCHS
Audio Channel #5

AUDCHS6
Audio Channel #5

AUDCH7
Audio Channel #7

AUDCHS
Audio Channel 28

FRLSBK
FRL Super Blocks

FRLCBK
FRL Character Blocks

FRLFEC
FRL FEC
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FRLERR
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3.8.6 General Controlsi Event Plot

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

Even Plot Icons Function

Icons T General Control

(Uzer/10_0D3_201Z_15_

A User path status i shows the

name of the capture file and its location.

j Event Plot &3 . Timing Analyzer E Video Analysis| = Data Decode
[/ U=ex/ 15 28_z2

2 s ]| @ Rows]| 0 Find [ S @ egend] | | 5 Segment i 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
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.

A Events i The Events activation button
enables you to filter the captured data by type. When you

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

A Rows I The Rows activation button enables you

to configure the data types that appears in the Event Plot
window. When you click on this icon a dialog box appears
enabling you to configure the rows. This dialog box is
described further below.

A  Find ﬂ| i The Find activation button enables

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

3.8.7 Working with Segments in the Event Plot Panel

The Segments in the Event Plot panel work the same way they do as the Data 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. 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 highlight 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 all segments simply highlight the Totals

oy button.
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Decode Segment Selection

Selections Details

& Segment: 02
@ Segment #01 # of Packets: 873380
Packet Range: 8733B0 to 1746759
7 segment #0D2
@ Seqment #03 Packet Counts
s5egment #04  |——-———"mm"""7"7"71"7"71"771-4-—4o-n—--——H——"—-"-"""""¥"""—-
1b AUD: O ACP: D
ACR: O AUD IF: O
AUDSAM: 0 AVI IF: 10
AVMOTE: 0O CEC: O
CkDROFP: 0O CSB: O
DST: 0O EDID: O
ENCR. _EN: O ERBOER: 0O
GCP: 2298 GMP: O
HBE: 0O HDCP: 19
HSYNHC: 869690 ISRC1: 0O
ISRC2: 0O MPFEG: 0O
NOLL: O PXE: O
SED IF: 0O TRIG: O
THEM: O VEN: O
VIDEO: O WEYHNC: 1363

3.8.8 Working with M arkers

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 position of the cursors with the left

) ) ] [ Marker1 |3 > )
and right arrows associated with each marker E The E center icon 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
also shown below and this is the preferred method because the markers will appear exactly where you right click.

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

TMDS Q Zoom In VDPREAM
VSYNC @ Zoom Out VSYNC
HSYNC Center the view on this point
Set Marker 1
DDC C
Set Marker 2
FRLSBE SUPBLK l SUPBLE
Previous View
FRLCEK CHELK CHBELE CHBLK
Event Select
FRLPKT GAR l l ol GAF BLARNE GAP l l GAP
&7 Pan
FraEnn H‘g Range Zoom
FRLFEC H  Mark Range
0:1:17.3567.242.843.501 0:1:17.3567.242.9765.210 0:1:17.357.243.108.91% 0:1:17.357.243.241.628 0:1:17.367.243.374.994
Time (H:M:5.ms.us.ns.ps)
HDMI Capture Viewer =NRC| X
M1: 0:1:17.367.243.108.919 M2: 0:1:17.367.243.338.203 Dif: 0.229284us, 0.00 pixels
T™MDS VDPREAM
WSYNC WSYNC
HSYMNC
DDC SCDC
FRLSBK SUPBLK H SUPBLE
FRLCBK CHELK [ CHELK CHELK CHELK.
I
FRLPKT GAP l [ GAP GAP BLANK GAP ] [ GAP
FRLERR
FRLFEC
1
0:1:17.367.242.843.501 0:1:17.367.242.975.210 0:1:17.367.243.108.919 0:1:17.367.243.241.628 0:1:17.367.243.374.994

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

You can also set the markers with the Marker tool as shown below.
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HDMI Capture Viewer

WSYNC

HSYMC

DDC

WSYNC

VDFREAM

SCDC

FRLSBK SUPBLE “

SUPBLK

FRLCEK CHELK l

CHBLK

FRLPKT GAP l l

GAP BLANK

FRLERR.

FRLFEC

CHELK

GAP H GAP

0:1:17.367.242.843.501

0:1:17.367.242.976.210

]
0:1:17.357.243,108.919
Time {H:M:5.ms.us.ns.ps)

0:1:17.367.243.241.628 0:1:17.367. 243.374.994

When you begin the sweep the Marker tool cursor will appear as the icon shown in the menu bar.

You can remove the marker using the checkboxes associated with each Marker on the top menu bar. Refer to the

screens example below.

HDMI Capture Viewar

11_04_2017_00_43_30_FRL

Zoom%:  0.000550 V] Marker 1 E [V] Marker 2
Mi: 0:1:17.367.243, 108,919 M2: 0:1:17.367.243,3358.203 Dif: 0.229284 us, 0.00 pixels

|
TMDS YDPREAM
WSYNC VEYNC
HSYMC
DDC SCDC
FRLSBE SUPBELK “ SUPBLK

I FRLCEK CHELK [ CHBLK CHELK CHBELK.
FRLPKT GAP l [ GAP GAP BLAME GAP H GAP l
FRLERR ‘_'
FRLFEC
0:1:17.367.242.843.501 0:1:17.367.242.975.210 0:1:17.367. 543. 108.919 0:1:17.367.243.241.623 0:1:17.367.243.374.994
Time (H:M:5.ms.us.ns.ps)
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3.9 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 M41h 48G Video Analyzer/Generator Rx port. In
this way you can emulate any EDID at the M41h 48G 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.

&l £0ID Editor - BRI

| File

:\/" Apply | | % Cancel ‘

« [iJ Base Block Vendor Specific HDMI Forum -
@ Header
@ Vendor/Product Information [EEE QUL C45DDE (6 Hex Digits)
® EDID Version/Revision Version: 1 (0-235; Should be set to 1)

> Basic Display Parameters/Featc

Mavimum TMDS Character rate: 600  (5-1275 MHz in steps of 5; 0 = "Not indicated")
Color Characteristics

Established Timings Max FRL Rate: [3.6 Gops @3 Lanes /6,5,10,12 Gops @ 4Lanes v
Standard Timings SCDC Present

Descriptor 1 DRR Ca_pable

LTE_340MHz_scramble

[[] Independent_view

Descriptor 2
Descriptor 3
Descriptor 4

m

@ @ @ @ @ @ @ @

Extension Flag DDual_'\'iew
@ Checksum [7]3D_OSD_Disparity
4 [ii] cTA Block [7]DC_48bit_120
° Header [7]DC_36bit_120

a4 [3] Data Blocks

Video Data

@ Audio Data

® Vendor Specific HDMI 1.4b DEnableAddil:ionalFields
® Vendor Specific HDMI Forum
® Video Capability
@
@

DC_30bit_420
[C]CCBPCI

Mdelta
Speaker Allocation CinemaVRR
¥YChCr 4:2:0 Capability Map CNMVER
@ HDR Static Metadata FUA
> gDetailed Timing Descriptors ATIM

@ Checksum FAPA start location

Enable VRR Fields -

Block 1: 128 bytes Element: Offset = 52, Length = 8
02 03 49 FO 52 10 05 20 22 04 03 02 O7 06 . &7 DB 5D C4 01 78 BB &7 -
5F 60 61 62 64 65 66 23 OF 7F 07 78 03 0OC
00 FB 78 2F CB B8A 01 02 03 04 81 41 00 16
00 56 58 OO0 [TEDPEEECETNWENINTI 2 00
7F 00 00 E1 OF E3 06 07 01 01 1D 80 18 71
20 58 2C 25 00 BA 88 21 00 00 9 56 5E 00
AQ 29 50 30 20 35 00 BA 8B 21 00 00 1A 66
AA 51 00 1E 30 46 8&F 33 00 BA 88 21 00 00

3.10 Opening up 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 it and resave it 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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EDID Editor 141 . - =aREn X

EDID Elements Apply I Cancel |[EENENIRNEEN

4 BLOCKO
Header
Vendor/Product Information
EDID Yersion/Revision
4 Basic Display Parameters/Features
Video Input Definition
Horz and Vert Screen Size

Display Transfer Characteristic
Feature Support
Color Characteristics
Established Timings
4 Standard Timing Identification
Standard Timing Identification 1
Standard Timing Identification :
Standard Timing Identification 2
Standard Timing Identification ¢
Standard Timing Identification !
Standard Timing Identification €
Standard Timing Identification
Standard Timing Identification &
4 Descriptors
Descriptor 1

Descriptor 2
Descriptor 3 -
Descriptor 4

Extension Flag

Checksum

EDID Bytes

# Close I

2. Open up an EDID stored on the PC using the pull-down menu and selecting Open EDID.

EDID Editor
EDID Elements
[ NewEDID n
Bl OpenEDD
atures
(2] SaveEDID
efy  Export... F
ieristic
=7 Add Ext Block Map
gp  Append CEA Block
Insert CEA Block on
tion1
Add CEA DTD on
cation 2
Add CEA Data b leation 3
3 Delete Element jcation 4

ation &
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a [ User
2 780.xml

N

e Open EDID...

Local Files

______ EENICET=I

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 in order 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 M41h EDID Library Application Note available on the EDID Library website
which describes how to use the EDID Library with the M41h 48G Video Analyzer/Generator.

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

Edit:
itor y

EDID

ﬂ EDID Elements
a BLOCKQ

aml

Header
Vendor/Product Information
EDID Version/Revision
a4 Basic Display Parameters/Features
Video Input Definition
Horz and Vert Screen Size
Display Transfer Characteristic
Feature Support
Color Characteristics
Established Timings
4 Standard Timing Identification
Standard Timing Identification 1
Standard Timing Identification 2
Standard Timing Identification 3
Standard Timing Identification 4
Standard Timing Identification 5
Standard Timing Identification 6
Standard Timing Identification 7
Standard Timing Identification 8
a4 Descriptors
Descriptor 1
Descriptor 2
Descriptor 3
Descriptor 4
Extensicn Flag
Checksum

4 CEA-EXT (BLOCK1)

Extensicn Tag
Revision Number
DTD Byte Offset
CEA Byte 3

4 CEA Data Blocks

m

’ w7 Apply ]I [} Cancell

Vendor / Product Information
ID Manufacturer Name (must be 3 alphabet characters) QDI

ID Product Code (4 hexadecimal digits)

ID Serial Number (up to § hexadecimal digits)

() Model Year

EDID Bytes

@ Week of Manufacture

Year of Manufacture (1990 and later)

030C

075BCD15
14

2009

=
=]
m

3.11 Loading an EDID into the EDID Editor

You can either load a new EDID or modify and existing EDID. In the later 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 it and resave it under a different name.

To open up the EDID Editor:

1. Open the EDID Editor from the Editors page on the App panel. Click on the EDID Editor icon.
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@ Apps

The EDID Editor opens up without and EDID loaded as shown below.

Page 60

E:-ly'
EDID

EDID Editor

Pattern List Editor

Card Control

‘ quantumdata
Y

Editors

Format Editor

Playback List Editor

Page 3 of 4
Compliance Tests

Format List Editor
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P £0iD Elements Apply I [E=LIEN  Element Details

4 BLOCKD
Header

Vendor/Product Informaticn
EDID Version/Revision
4 Basic Display Parameters/Features
Video Input Definition
Horz and Vert Screen Size

Display Transfer Characteristic
Feature Support
Color Characteristics
Established Timings
4 Standard Timing Identification
Standard Timing Identification 1
Standard Timing Identification 2
Standard Timing Identification 3
Standard Timing Identification 4
Standard Timing Identification 5
Standard Timing Identification &
Standard Timing Identification 7
Standard Timing Identification 8
4 Descriptors
Descriptor1
Descriptor 2 I

Descriptor 3

Descriptor 4
Extension Flag
Checksum

EDID Bytes

To open up an EDID stored on your PC.

1. Open up an EDID stored on the PC using the pull-down menu as shown below. Select Open EDID.

EDID Editor

ED 1 scnl

P DD Elementy
[ MNewEDD 1
Bl OpenEDD
atures
L] SaveEDID
fy  Export. 3
eristic
&k Add Ext Block Map
4k Append CEA Block
Insert CEA Block on
tion 1
Add CEA DTD ca !on
ication 2
Add CEA Data * lcation 3
3 Delete Element catfoﬂi
atinn
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eer Open EDID...

Local Files

a [ User
2 780.xml

N

______FENEET

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 in order 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 M41h EDID Library Application Note available on the EDID Library website
which describes how to use the EDID Library with the M41h 48G Video Analyzer/Generator.

Once you load an EDID the name appears on the status strip on the top of the panel as shown below.
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EDID Editor (= | 12 e S
/‘—|
ED) - /D= cnl
PN DD Elements ’ w7 Apply ]I[ (5] Cancell Elem
a4 BLOCKD - .
Hender Vendor / Product Information
Vendor/Product Information ID Manufacturer Name {must be 3 alphabet characters) QDI
EDID Version/Revision ID Product Code (4 hexadecimal digits) 030C
4 Basic Display Parameters/Features ID Serial Number (up to 8 hexadecimal digits) 0758CD15
Video Input Definition
Horz and Vert Screen Size (0 Model Year @ Week of Manufacture 14
Display Transfer Characteristic Year of Manufacture (1990 and later) 2009
Feature Support
Color Characteristics
Established Timings
4 Standard Timing Identification
Standard Timing Identification 1
Standard Timing Identification 2 |
Standard Timing Identification 3 r
Standard Timing Identification 4
| Standard Timing Identification 5
Standard Timing Identification 6
1 Standard Timing Identification 7
Standard Timing Identification 8
Descrint O=WE] 01 03 BO 50 2D 78 0A OD C9 AD 57 47 98 27 -
4 Cescnptors 12 48 4c 20 00 00 01 01 01 01 01 01 01 O1 01 01
Descriptor 1 01 01 01 01 01 01 02 3A BO 1B 71 3B 2D 40 58 2C
Descriptor 2 45 00 20 €2 31 00 00 1E 01 1p 80 18 71 1cC 16 20
. 58 2C 25 00 C4 8E 21 00 00 9E 00 00 00 FC 00 4B
Descriptor 3 44 4D 49 20 41 6E 61 6C 79 7A 65 72 00 00 00 FD
Descriptor 4 00 17 F1 08 8C 17 00 0A 20 20 20 20 20 20 01 83
Bxtension Flag 02 03 51 71 5F 90 1F 20 05 14 04 13 03 02 12 11 B
Checksum 7 06 16 15 01 OF OE 1E 1D OD OC 17 18 19 1A 1B E
a4 CEA-EXT (BLOCK1) 1C 0A 0B 09 5C 08 21 22 23 24 25 20 27 28 29 2A
- 2B 2C 2D 2E 2F 30 31 32 33 34 35 36 37 38 39 3aA
Extension Tag 38 23 09 07 07 &3 01 00 00 &7 03 OC 00 10 00 2B
Revision Number 2p 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
DTD Byte Offset 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 Q0 00 00 6B
CEA Byte 3
a CEA Data Blocks
e [lata EDID Bytes

3.12 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 or 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.
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EDID Editor

E uml

ﬂ_ EDID Elements

[ w7 Apply ]I 3 Cancel l

Feature Support
Color Characteristics
Established Timings
4 Standard Timing Identification
Standard Timing Identification 1
Standard Tirming Identification 2
Standard Timing Identific
Standard Timing Identification 4
Standard Timing Identification 5
Standard Timing Identification &
Standard Timing Identification 7
Standard Timing Identification &
4 Descriptors

Descriptor 1
Descriptor 2
Descriptor 3
Descriptor 4
Extension Flag
Checksumn
a CEA-EXT (BLOCK1)
Extension Tag
Revision Mumber
DTD Byte Offset
CEA Byte 3
4 CEA Data Blocks
Video Data
Video Data
Audio Data
Speaker Allocation
Vendor Specific: HDMI
CEADTDs
Checksumn

m

Vendor Specific: HDMI
IEEE OUL: 000CO3 (6 Hex Digits)

Components of Source Physical Address: 1 . 0 . 0 0

[T Supports ACP, ISRC1 or ISRC27?
Supports 36 bits/pixel (12 bits/color)?

[T] CNCD - Graphics (text) Supported?
[T]cNC2 - Cinema Supported?
Mawimum TMDS Clock rate:

[] Supports 48 bits pixel (16 bits/color)?

Supports 30 bits/pixel {10 bits/color)?

Supports YCbCr 4:4:4 in Deep Colormodes? [ | Supports DVI dual-link operation?
pp P pp P

[C]CNC1 - Photo Supported?
[T CNC3 - Game Supported?

225 (3-1275 MHz in steps of 3; 0="Not indicated")

@ Audio/Video Latency |® HOMI ‘u’ideoBDl

m

Range for all values: 0-300 ms
[[]Latency fields present?

Wideo Latency: 0

Audio Latency: 0

Invalid Unknown

Invalid Unknown

Not Supported

Not Supported

89
op
01
18 7
1D
9E
TA
20

15
57 47
01
2D
71
00
00
20

07
27
01
2C
20
48
FD
83

14
oD
24
34

11
1
2A

36 37 3A

67 03 0OC 00 10 00 3B

00 00 00 00 00 00 00
00 00 00 00 00 00 00
00 00 00 00 00 00 6B

»

m

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):
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EDID Editor
P EDiD Elements -:ppl;.'l [E=LLEN  Element Details
[ NewEDID -
B OpenEDID
(]
[ﬂ] Save EDID bn
A Export.. cation 1
cation 2
g Add Ext Block Map cation 3
cation 4
gp  Append CEA Block cation 5
Insert CEA Block cation 6
Add CEA DTD ation
Add CEA Data b | == Speaker Allocation
Delete Element Ll | B
r =7 Video Capability
Descr!ptorB & Audio
Descriptor 4 .
Extension Flag + Video
Checksum =7 Vendor Specific - General
- FF 00 44 89 0C 03 15 CD 5B 07 -
a CEA-EXT .(BLOCKl] gp  Vendor Specific - HDMI 20 78 DA OD CO AQ 57 47 98 27 il
Extension Tag <h  Vendor Specific - Audio 01 01 01 01 01 01 01 01 01 01
Revision Number - ) 02 3A BO 18 71 38 2D 40 58 2C
DTD Bvte OFF s#  Vendor Specific - Video 00 1e 01 1p 80 18 71 1C 16 20
yte Oftset ro—ee—ra—ww—cr—wE 21 00 00 9E 00 00 00 FC 00 48
CEA Byte 3 44 4p 49 20 41 6E 61 6C 79 7A 65 72 00 00 00 FD
4 CEA Data Blocks 00 17 F1 0B 8&C 17 00 0A 20 20 20 20 20 20 01 83 -
Video Data
Video Data
Audio Data
Speaker Allocation
Vendor Specific: HDMI 5
CEADTDs Al
Check: ™
SeEu EDID Bytes

3. 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.
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EDID Editor

P EDID Elements [ w7 Apply ]I[ %} Cancel] Element Det
Feature Support o Video Data

Color Characteristics
Established Timings (# of Entries: 0)
4 Standard Timing Identification
Standard Timing Identification 1
Standard Tirming Identification 2
Standard Timing Identification 3
Standard Timing Identification 4
Standard Timing Identification 5
Standard Timing Identification &
Standard Timing Identification 7
Standard Timing Identification &
4 Descriptors

Descriptor 1
Descriptor 2
Descriptor 3
Descriptor 4

Extension Flag
Checksum -
| 00 FF FF FF FF FF FF 00 44 89 0C 03 15 CD 5B 07 -
4 CEA-EXT (BLOCKT) OE 13 01 03 80 50 2D 78 OA OD C9 AD 57 47 98 27
Extension Tag 12 48 4C 20 00 00 01 01 O1 01 01 01 01 01 01 O1
Revision Number 01 01 01 0L 01 01 02 3A 80 18 71 38 2D 40 58 2C
07D Bte OFf 45 00 20 €2 31 00 00 1E 01 1D 80 18 71 1C 16 20
yte Offset 58 2C 25 00 ¢4 S8E 21 00 00 9 00 00 00 FC 00 48
CEA Byte 3 44 4D 49 20 41 6E 61 6C 79 7A 65 72 00 00 00 FD
4 CEA Data Blocks 00 17 F1 08 8&C 17 00 OA 20 20 20 20 20 20 01 83 L
Video Data 02 03 52 71 5F 90 1F 20 05 14 04 13 03 02 12 11
Video Data 7 06 16 15 01 OF OE 1E 1D OD OC 17 18 19 1A 1B
Audio Dat 1C 0A OB 09 5C 08 21 22 23 24 25 26 27 28 29 2A
udie Hata 2B 2C 2D 2E 2F 30 31 32 33 34 35 36 37 38 39 3A
Speaker Allocation 36 23 09 07 07 83 01 00 OO0 &7 03 OC 00 10 00 38
20 I 00 00 00 00 00 00 00 00 0O 0O 00 00 00 00 p
Vendor Specific: HDMI 00 00 00 00 00 00 00 DO 0O 00 00 00 00 0O 00 00
Video Data —' 00 00 00 00 00 0O 00 00 OO 00 00 00 00 00 00 2a i
CEA DTDs

4. Define the new data block in accordance with your specifications.

The example below shows a Video Databloc k 6s Nati ve timing being defined.
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EDID Editor

™ 0D Elements
Feature Support

1 o | 6 e

"
Color Characteristics Video Data

Established Timings =5 Add | (# of Entries: 1)

4 Standard Timing Identification
Standard Timing Identification 1
. Video Iy i 1
Standard Tirming Identification 2 m ideo Descriptor
Standard Timing Identification 3 [¥] Mative
Standard Timing Identification 4

Standard Timing Identification 5 Video Identification Code (VIC) [Unused. M
Standard Timing Identification & [4-1'}133[""-1'3913 (720p120) G
Standard Timing Identification 7 Eigéiig% Ei:ﬁi;gé}
Standard Timing Identification & (30)720(1440)54 801 (48012560

a Descriptors (31)720{ 144074804 (4802x53)
Descriptor1 (32)720x376p (376p200)

(53)720x576p (576p2008)
(34)720(1440)x5 761 (376i2x_1)
(55)720(1440)x576i (576i2x82)

Descriptor 2
Descriptor 3

Descriptor 4 (36)720x480p (480p240)
Extension Flag (37)720x480p (480p2408)
Checksum L (38)720{1440)x4 804 (4802x_1)
| | DD FF FF FF FF FF FF Cyse720014400x4804 (48042585 -
4 CEA-EXT (BLOCKI) OE 13 01 03 80 50 2D rEwﬁpgﬁxnni (nDI[LJ,} ) -
Extension Tag 12 48 4C 20 00 00 01 € pipo0p, 7 (1,%,3}
Revision Number 01 0L 01 01 01 01 02 3 62)1280x720p (7 E
45 00 20 €2 31 00 00 118 - 3
DTD Byte Offset 58 2C 25 00 €4 8E 21 CLOSCAUATEL 10
CEA Byte 3 44 4D 49 20 41 6E 61 €(64)1920x1080p (1080p100) 4
4 CEA Data Blacks 00 17 F1 08 8C 17 00 CReserved v e
Video Data 02 03 52 71 5F 90 1F 20 05 14 04 13 03 02 12 11
Video Data 7 06 16 15 01 OF OE 1E 1D 0D OC 17 18 19 1A 1B
Audio Dat 1C 0A OB 09 5C 08 21 22 23 24 25 26 27 28 29 2A
udio Lata 2B 2C 2D 2E 2F 30 31 32 33 34 35 36 37 38 39 3a
Speaker Allocation 36 23 09 07 07 83 01 00 OO0 &7 03 OC 00 10 00 38
Vendor Specific: HDMI 2D 40 [ 00 00 0O 00 00 00 00 00 00 00 00 00 00 i
Encer speciic 00 00 00 00 00 00 00 DO 0O 00 00 00 00 0O 00 00
Video Data —' 00 00 00 OO 00 OO 00 OO 0O 00 00 00 OO0 00 00 2Aa -
CEADTDs

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.
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EDID Editor

aml

P EDID Elements [ w7 Apply ]I (%} Cancel] Element Details

Feature Support Audio Data

Coler Characteristics

Established Timings (# of Entries: 1)

4 Standard Timing Identification
Standard Timing Identification 1 . .
Standard Timini Identification 2 Short Audio Descriptor 1
Standard Timing Identification 3 Audio Format: PCM -
Standard Timing Identification 4
Standard Tirming Identification 5 Max Channels:
Standard Timing Identification & .
Standard Timing Identification 7 Sampling Rates (kHz): 32 [W441 [#]48 [C1882 [[]96 [1764 [C192
Standard Timing Identification & Bit Rates: [/]16bit [V]20bit [¥]24 bit

4 Descriptors
Descriptor 1
1 Descriptor 2
Descriptor 3
Descriptor 4

Extension Flag
l Checksum
4 CEAEXT (BLOCKD) | 00 FE EF FF FF FF FF 00 44 89 OC 03 15 CD 58 07 i
Extension Tag OE 13 01 03 80 50 2D 78 OA OD C9 AQ 57 47 08 27

Revision Mumber 12 48 4C 20 00 00 01 01 01 01 01 O1 01 01 01 01
01 01 01 01 01 01 02 3A BO 18 71 38 2D 40 58 2C

DTD Byte Offset 45 00 20 €2 31 00 00 1E 01 1p B0 18 71 1C 16 20
CEA Byte 3 58 2C 25 00 C4 8E 21 00 00 9€ 00 00 00 FC 0O 48
| . ceapats Blocks 44 4D 49 20 41 6E 61 6C 79 7a 65 72 00 00 00 ED

m

00 17 F1 08 8C 17 00 0A 20 20 20 20 20 20 01 83

Video Data
1 Video Data 02 03 51 71 5F 90 1F 20 05 14 04 13 03 02 12 11
Audio Data 7 06 16 15 01 OF OE 1E 1D OD OC 17 18 19 1A 1B
: 1C 0A OB 09 5C 08 21 22 23 24 25 26 27 28 29 2Aa
Speaker Allocation 2B 2C 2D 2E 2F 30 31 32 33 34 35 36 37 38 39 3A
| Vendor Specific: HDMI 3B 23 83 01 00 00 &7 03 OC 00 10 00 18 T
2D 00 Q0 00 00 00 00 00 00 00 Q0 00 00 Q0O 00 00
CEADTDs 00 00 OO0 OO0 00 00 00 00 OO0 OO0 00 00 00 00 00 00 -
Checksum

Page 68 November 21, 2019



‘M41h 48G Video Analyzer/Generator for HDMI 8K Testing - User Guide Rev. Al |

EDID Editor
EDID Elements [ w7 Apply ]I[ %} Cancel] Element Details
Horz and Vert Screen Size - Audio Data

Display Transfer Characteristic

Feature Support gn Add | (# of Entries: 2)

Color Characteristics

Established Timings - - . .
Short Audio D 1
4 Standard Timing Identification m ortAudio Bescriptor

Standard Timing Identification 1
Standard Tirming Identification 2
Standard Timing Identification 3 Max Channels:
Standard Timing Identification 4
Standard Timing Identification 5

Audio Format: PCM -

Sampling Rates (kHz): [#]32 [#]441 [#]48 [C]882 [[]96 [[]1764 [192

Standard Timing Identification 6 BitRates: [V]16bit [¥]20bit [¥] 24 bit
Standard Timing Identification 7
Standard Timing Identification 8 Short Audio Descriptor 2
a4 Descriptors
Descriptor1 Audio Format: AC-3 -
Descriptor 2 Unused
Descriptor 3 Max Chanels: PCM
Descriptor 4 Sampling Rates (idHz): [[1882 [96 []1764 192
Extension Flag = :\.{pg
Checksum MPEG2
00 FF FF FF FF F~ - C 03 15 CD 5B 07
4 CEA-EXT (BLOCK1) OE 13 01 03 80 5AACLC ‘3 A 57 47 08 27 i
Extension Tag 12 48 4c 20 00 oDTS 101 01 01 01 01
- 01 01 01 Ol 01 QATRAC f1 38 2D 40 58 2C
Revision Number 45 00 20 €2 31 0pSD 018 71 1c 16 20
DTD Byte Offset 58 2C 25 00 €4 Bp acs 0 00 00 FC 00 48
CEA Byte 3 44 4D 49 20 41 67 55 72 00 00 00 FD
D 5
' CEA Dats Blocks 00 17 F1 08 8C 1./ 7 20 20 20 20 01 &3 2
Video Data 02 03 51 71 5F 9DST 4 13 03 02 12 11
Video Data 07 06 16 15 01 0WMAPro C 17 18 19 1a 1B
i 1€ 0A OB 09 5C OHE-AAC 25 26 27 28 29 2A
Audio Data 2B 2C 2D 2E 2F 3IHE.AACY) 5 36 37 38 39 3A
Speaker Allocation 3B 23 09 OF 07 E ! 3 0C 00 10 00 18
,“,p tor Soecific: HOMI 2D 00 00 00 00 GEEIEGS”“"”M 0 00 00 0O 00 00
endar specihici 00 00 00 Q0 00 Q222 . .. DO 00 00 00 00 00
CEADTDs 00 00 00 00 00 OO0 00 00 00 00 00 0O 00 00 00 8B -

Checksum Ml EDID Bytes
# Close I

Click the Apply I button to save the change. Then click on Close to exit the EDID Editor.

5. Once you make a change on a particular EDID block you use the Apply button to invoke the change.

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

Item 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.
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Item

Item - Column

Description

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 -

Enables you to add a new Vendor Specific Data

General Block to the CEA extension block.

Add CEA Vendor Specific Data Block - | Enables you to add HDMI information to new Vendor
HDMI Specific Data Block to the CEA extension block.
Insert CEA Vendor Specific Audio Data | Enables you to add a new Vendor Specific Audio
Block Data Block to the CEA extension block.

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

Delete Element

Deletes a selected EDID element or block.

3.13 Emulating a Specific EDID

Once you have loaded an EDID and made your changes it to it you can assign it to the M41h 48G 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.

Use the EDID pull-down menu and select Set M41h Rx EDID.

=

980 Manager
File Instrument Help
o M Set 980 RX EDID
] Bl Read980 TXEDID

View Decoded EDID
Edit EDID

[ai

The dialog box shown below opens up.
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e Set RX EDID

Local Files
4 [ User -
B A5HML

B B2.xML

& B3.xML

& B4.xML

B H4P2MOOC XML
B H4P2MOLC XML
Bl H4P2MO3C XML
& H7P2L00Q.xml
Bl H7P2L01X XML
Bl H7P2L02X XML
Bl H7P2LO3XHML
Bl H7P2L04X XML
Bl H7P2L05X XML
Bl H7P2L0BX XML
Bl H7P2LO7X XML
Bl H7P2L0EX XML
Bl H7P2L10X XML
Bl H7P2L11X XML
Bl H7P2L12X XML -

m

[ | Permanently set the 980's EDID?

Issue Hot Plug?

2. Select an EDID to assign to the M41h 48G Video Analyzer/Generator6 s R Xx p dk after selettingahe
EDID.

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

A Permanently set the M41h HDMI Protocol Analyzerd s  EiDThi®means that the EDID that you provision
will persist through a reboot of the M41h. Otherwise the default M41h EDID will be reprovisioned when a
reboot occurs.

A Issue Hot Plug i This means that the M41h 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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4 Real Time Mode

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 built-in front panel display. It is not
supported through the external ATP Manager. The Real Time mode enables you can view the following data in

real time:

A Video i View the incoming video even when encrypted with HDCP 2.2 (in TMDS mode only).

A Infoframes i View the AVI, Audio, Vendor Specific infoframes.

A Datalslands i View various other data islands such as General Control Packet and Source Product
Descriptor.

A Video Timing Datai View the format, resolution, color depth, video type and specific pixel values.

A DDC Datai View the DDC transactions such as the EDID and HDCP 2.2 transactions.

4.1 Accessing the Real Time mode

The Real Time mode can be accessed from Page 1 of the App panel Card Control using the procedures below.

To access the Real Time mode:

1.

Touch select the HDMI RX-PA icon on the page 1 of the Apps panel on the embedded ATP Manager:

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

‘ ) quantumdata
\

Ca rd Control

F |

(=)

b 4
Generator HDMI 2.0 Aux. Channel Capture Control
Protocol Analyzer Analyzer
RX -Card 1

Page 1 of 4

[ |
Card Control | compliance Tests | Editors
m DHCP: 192.168.254.113 ATP Version: 4.14.7 (3 cards detected)
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The Receiver fAReal Timed panel appears as shown bel ow:

D . |

PORT 2-R10 CARD:Quantus Data. Inc, HOMI 2.0 protocol analyzer
Char Rate: 594.00 | THDS Clock Ratio: 1/40 | Scrasbling: enabled | HOCP: disabled
CEA VIC<97: 3840x2160p ¢ 60 Hz 16:9 | 3840 x 2160 | Progressive | (24 bpp), RGB | Not Encrypted

N 1 ;’

4.2 Real Time Mode Overview

This section describes the Real Time mode user interface.

4.2.1 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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P:+
YChCr-420, BT.709 | Not Encrypted
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PORT:48G Protocol Analyzer HDMI RX - Card 6 -
Update Cnt: 57

Active: -- x --

RX

Type: HOWI | Char Rate: 297.00 | HDCP: 2.3 enabled | PassTh: 1]scan: --] |l
o

@ AvI: 0 (0) 9960

AVI InfoFrame

check sum:

version:

length:

scan info:

Bar Info:

active info:

RGB/YCC indicator:
active format:

picture aspect ratio:
colorimetry:
non-uniform picture scale:
quantization range:
extended colorimetry:
video format:

IT content:

IT content Type:

YCC quantization range:
pixel repetition:

line number of end of top bar:

line number of start of bottom bar:

pixel number of end of left bar:

pixel number of start of right bar:

82 02
7b 62
00 71
00 00
60 00

ed
00
00
00
00

|

61 00 00 20
00 01 of 9a |.
00 00 00 00 |
060 00 00 00 |

M er--

verified

2

13

all active pixels & lines are displayed
no Data

no data

YCbCr 4:2:0

not defined

16:9

ITU709 [6]

not known

default (depends on video format)
xvYCC601 Not used - Colorimetry (C) bits are not set to 3
VIC=97 (3840x2160p @ 59.94Hz/60Hz)

no data

graphics Not used - IT content bit (IT) bit is set to @
limited range

none

0

2161

0

3841
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PORT:48G Protocol Analyzer HDMI RX - Card 6 - RX

3
Update Cnt: 160 | Type: HDMI[Char Rate: 370.88 [ HDCP: 2.3 enabled | PassTh: 1[scAn: --[ | "t Home
Active: -- x --|Total: -- x -- [A-Sync: Fi-- We-- Pi+|V-Sync: Fio- Wee- o] |

CTA VIC=93: 3846x2160p @ 24 Hz 16:9 ]3840 x 2160 30 bpp, RGB, BT.2020-RGB[Not Encrypted - Back

$ HDR: 0 (0) 1358

-=| Dynamic Range and Mastering
InfoFrame version:
length of HDR Metadata:
EOTF: SMPTE ST 2084 (0x02)
Static Metadata Descriptor ID: Static Metadata Type 1 (0x00)
Static Metadata Descriptor: display primaries_x[0]: .26500 B
display primaries_y[0]: .69000 Video
display primaries x[1]: .15000 i
display primaries_y[1]: .06000
display primaries_x[2]: .68000
display primaries_y[2]: .32000
white_point_x: .31270
white_point_y: .32900 i
max_display_mastering_luminance: 1000 cd/m2 2 IF
min_display mastering_luminance: 0.00000 cd/m2 ¢ a. :
Maximum Content Light Level: 1000 cd/m2 ‘ _f -y UD-IF
Maximum Frame-average Light Level: 400 cd/m2 : N iam
87 01 1la 27 | Ao ‘) HDR-
0: a6 02 00 c2 33 c4 86 05 |....3... . 0 HOR-1F
: 4c 1d b8 O6b dO 84 80 2b |L...... |
: 3e 13 3d 42 40 e8 03 5a .
: 00 00 e8 03 90 01 00 f1 |........
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PORT:48G Protocol Analyzer HDMI RX - Card 6 - RX

Update Cnt: 362 | Type: FRL 5] Char Rate: 1485.00 | HDCP: NONE | PassTh: O] SCAN: Progressive| | shiLp
Active: 4800 x 4320 | Total: 5625 x 4400 [ H-Sync: F:345 W:110 P:+|V-Sync: F:16 W:20 P:+

CTA VIC=199: 7680x4320p @ 60 Hz 16:9 [ 7680 x 4320 30 bpp, YCbCr-420, BT.709 [Not Encrypted] | &W:ETIS
- Nawv.
- Port

_ Stop

=~ Video

() AVI-IF
() Gcp
) VS-IF

[ ) AUD-IF

.) HDR-IF

= Tools

D L01.02
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4.2.2 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 i Dashboard Items

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

PORT:48G Protocol Analyzer HDMI RX - Card 6 - RX

Update Cnt: 160 | Type: HDMI | Char Rate: 370.88 | HDCP: 2.3 enabled | PassTh: 1[SCAN: --| |
Active: -- x -- H-Sync: F:-- W:-- P:+|V-Sync: F:-- W:-- P:+

CTA VIC=93: 3840x2160p @ 24 Hz 16:9 [ 3840 x 2160 30 bpp, RGB, BT.2020-RGB[Not Encrypted| |

PORT:48G Protocol Analyzer HDMI RX - Card 6 - RX

Update Cnt: 362 | Type: FRL 5| Char Rate: 1485.00 | HDCP: NONE | PassTh: 8| SCAN: Progressive| = |
Active: 4880 x 4320 | Total: 5625 x 4488 [H-Sync: F:345 W:110 P:+[V-Sync: F:16 W:20 P:+| |
CTA VIC=199: 7688x4320p @ 60 Hz 16:9 [ 7688 x 4320 30 bpp, YCbCr-428, BT.789 [Not Encrypted| |

The following items are on the Real Time dashboard:

Top Row Items i and Port:
A Port and Card i The Port area shows the current Rx port that is being displayed on the Real Time Mode

LRSI ED O OSSR CIC IS Currently the only analyzer port is the M41h 48G Video

Analyzer/Generator port.
Second Row Items i TMDS and FRL Modes:
A Update Cnt i Increments every time the screen contents are updated .

A Typei HDMI for TMDS mode; FRL for Fixed Rate Link (FRL) mode .
Char Rate: i The HDMI character rate FRAGUAISEIERIAI]

TMDS Clock Ratio: i The ratio of the TMDS clock rate to the TMDS bit rate IAERSTESCISTERYELY
Scrambling: i Whether or not scrambling is enables or not IESELASUVEEENTIN

HDCP i Indicates whether HDCP is enabled or disabled [IUSEBENEETITY
PassThru i Indicates if pass through is active. Pass Thru is not currently supported on this.

Scan: Progressive or Interlaced I CEINT]

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

Active: 4880 x 4328 ||

A Total: i The Total video horizontal and vertical pixels and lines of the format resolution | Total: 5625 x 4400 [}
A H-Sync: i Indicates the horizontal Front Porch sync pulse width | H-Sync: F:345 W:1le P:+
A V-Sync: i Indicates the vertical Front Porch and vertical sync pulse width and the pulse polarity

V-Sync: F:16 W:20 P:+]|

Fourth Row Items i FRL and TMDS modes:

A Video Identification (format) i 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 0O and a not e: ANo Video | de

A Resolution - The next item is the. In the first example the active horizontal and vertical resolution is 3840 x

> > >y >y >
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Real Time Mode i Dashboard Items

option is Interlaced.

| Not Encrypted |

2160 [ 3840 x 2160 ] The second example shows an 8K format at 7680 x 4320.
A Scan. The next item is the scan. In this example the field indicates Progressive . The other

A 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 WEARIVIFMIER The other options are: RGB,
YCbCr 4:2:2 and deep color at either 30 or 36 bit color depth.
A HDCP Status. The next item is HDCP status which could either be Encrypted or Not Encrypted

4.2.3 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 i Main
Control Panel

Control Button Descriptions

Main Control Panel
(two views T Active /
Inactive)

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

A

‘u Stop | / ‘ Start

Start/Stop i The Start / Stop button | is used to enable and

disable the active collection of real time data.

Vid
Video T The video button Ml and associated pulldown menu (not shown)
is used to display the Video Info panel which provides timing, resolution and
other basic information about the incoming video.

. | .
Scale i The Scale button @ and associated pulldown 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 M and associated pulldown menu (not
shown) enables you to show or hide the AVI info panel and pause and resume
updates to the panel. It also enables you to control which set of data serves as
a AReference Frameo of data that <can
frames collected.

VS-IF - The VS-IF button M and associated pulldown 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 AReference H
comparisons with subsequent frames collected.

GCP - The GCP button \Oﬁil and associated pulldown menu (not shown)
enables you to show or hide the General Control Packet panel and pause and
resume updates to the panel. It also enables you to control which set of data
serves as a AReference Frameo of dat
subsequent frames collected.
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Real Time Mode i Main | Control Button Descriptions
Control Panel

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

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

. |
A Tools - The Tools button E provides access to various tools such as Set
EDID management, HP, 5 Volts, SCDC and HDCP management.
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4.3 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 M41h 48G Video Analyzer/Generator through the built-in GUI are
provided in the M41h Quick Start Guide.

4.3.1 Reference Frames Concept

The M41h 48G Video Analyzer/Generator Real Timef eat ure uses the
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 up 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 up 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. Differences are highlighted in gold text.

concéptwwhothiReéte

@AV 1(3) 9514

AVI InfoFrame

check sum:

scan info:

Bar Info:

active info:

RGB/YCC indicator:

active format:

picture aspect ratio:
colorimetry:

non-uniform picture scale:
quantization range:
extended colorimetry:
video format:

IT content:

IT content Type:

YCC quantization range:
pixel repetition:

line number of end of top bar:

line number of start of bottom bar:

pixel number of end of left bar:

pixel number of start

00 00 e2
01 of 9a
00 00 00
00 00 00

4.3.2 Zoom Feature

of right bar:

verified

all active pixels & lines are displayed

no Data

format valid

RGB

same as picture 8

16:9

no data

not known

limited

xvYCC601 Not used - Colorimetry (C) bits are not set to 3
VIC=97 (3840x2160p @ 59.94Hz/60Hz)

no data

graphics Not used - IT content bit (IT) bit is set to 0
limited range Not used - Y bit (Y) bit is set to @

none

0

2161

(]

3841

Because the Real Time mode can only be viewed in the embedded M41h GUI where screen real estate is limited,
the interface has a zoom feature for setting the viewing size of each dialog box. The zoom feature enables you to
set the viewing size if a data panel to any of three settings: 1) Small, 2) Medium, and 3) Large. The zoom dialog
box is accessible from the upper right corner of each panel. Simply touch select the desired checkbox. The
following image depicts a typical zoom dialog box.
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Medium

4.3.3 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 the Video pop-out
dialog box on the right side control panel. When you select the Scale button of this pop-out menu, the Image Scale
dialog box appears. The control features of the Image Scale dialog box are described in the following table.

Real Time Mode i Image Scale

Controls

Image Scale dialog box

Image Scale

Mode
W11 @Rl

Quality

Aspect Ratio

w43 (w169

A Quality i The Quality setting determines the frame rate used to

A Aspect Ratio T The Aspect Ratio options can be set only if the

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.

A Mode i The Mode can be either 1:1 or Full. Use the checkbox
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.

show the incoming video. Selecting Low reduces the frame rate.
The High selection will display the video in its native frame rate.

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.
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4.3.4 Video Info 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 i Video Color

Information

Video Color panel

Video Color ',.]ﬂ

x:0353 y:0387
Cr:2000 Y:0976 Ch:2560

The following information is provided in the Video
Timing dialog box:

A Pixel and pixel values i The pixel x/y coordinates
and the color values for any selected pixel are
shown in their format RGB or YCbCr.

There are a series of arrows on the bottom of the Video

Info dialog box. These arrows are described below:

A Up Arrow i The up arrow é enables you to
move up to an adjacent pixel to view its color
components.

A Down Arrow i The down arrow & enables you
to move down to an adjacent pixel to view its color
components.

A Left Arrow i The left arrow i enables you to
move left to an adjacent pixel to view its color
components.

A Right Arrow i The right arrow i enables you
to move right to an adjacent pixel to view its color
components.
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4.3.5 AVI Infoframe Panel

The AVI-IF button to open up 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 i AVI Infoframe

Information / Function

AVI Infoframe

check sum: verified

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

active info: format valid

RGB/YCC indicator: RGB
active format:
picture aspect ratio:
colorimetry:

same as picture 8
16:9

no data

not known

limited

xvYCC601 Not used -

non-uniform picture scale:
quantization range:
extended colorimetry: Colorimetry (C) bits
VIC=97 (3840x2160p @ 59.94Hz/60Hz)

no data

video format:
IT content:
IT content Type: graphics Not used - IT content bit (IT)
YCC quantization range: limited range Not used - Y bit (Y) bit i
pixel repetition: none
line number of end of top bar: 0
line number of start of bottom bar: 2161
pixel number of end of left bar: 0
pixel number of start of right bar: 3841

: |
47 12 28 04 61 00 00 e2 |G.(.a...|
00 71 08 00 00 01 OFf 9a
00 00 00 60 0O 00 00 60 |........
00 00 00 00 0O 00 0O 6O |........

SPo:
SP1:
Sp2:
SP3:

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

A

A

A

A
A
A
A

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

Scan Info i Indicates whether there is any
underscan or overscanning applied to the
video.

Active info T Indicates whether the Active
Format Descriptor is information is valid.

RGB/YCC indicator i 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 1 Active format aspect ratio.

Picture aspect ratio 1 The aspect ratio of the
video format transmitted.

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

Non-uniform scaling i Indicates if the picture
has been scaled vertically and/or horizontally.

Quantization range i Indicates the range of
values for defining the data is limited or full.

IT content i Indicates when the picture
content is composed in accordance with
common IT practices.

Video format i The CEA video identification
code (VIC) and the resolution and frame rate.

Pixel repetition i Indicates to the DTV how
many of each unique pixels are transmitted.

Line number of end of top bar.
Line number of start of bottom bar.
Pixel number of end of left bar.
Pixel number of start of right bar.

AVI Pull-down Menu

There is a pull-down menu associated with the
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Real Time i AVI Infoframe

Information / Function

AVI Info panel. You can access either from the
main control panel or from the AVI panel via the
icon on the upper right of the panel. The AVI
pull-down menu provides the following functions:

A Show/Hide i Enable or disable the
appearance of the AVI infoframe panel in the
Real Time window.

A Pause/Start i Halt the updates of the data to
the AVI panel or Start collection.

A Cleari Clear the currently displayed
reference frame.

A SetRefi Seta new reference frame.

Upper Status Bar

Pause mode

11 avi: 5 (7) 23161

Resume (active) mode

@ avi: 4(6) 19931

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

A £ the pause/resume (active) status.

A The type of data panel (e.g. AVI).

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

A The number of distinct data views in
parentheses.

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

Lower Control Panel
Pause mode

[FEmE——

Pause mode after going to the reference frame

o=

Resume (active) mode

N e - -

The lower control panel enables you to control
and view the following:

A e LI Set the pause/resume (active)
status.

Go to the Reference Frame (must be in
paused mode).

A EIE Navigate left or right through the
distinct data views (must be in pause mode).

A The data view currently displayed. This
field shows NfReferen
reference frame.

A The number of distinct data views.
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4.3.6 VS-IF Infoframe Panel

The VS-IF button opens up 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 Timei VS-IF

Information / Function

Vendor Specific Infoframe

@ Vsl 0 (0) 27487

Length: 0x06
check sum: Oxa9

The following information is provided in the Vendor
Specific Infoframe dialog box:

Length i The length in hex of the Vendor

24bit TEEE Registration 1D:

HDMI Video Format:
3D Structure:
3D Ext Data:

HDMI Licencing LLC [0x000c03]
3D video indication present
Side-by-Side (Half)
Horizontal sub-frame packing

Specific infoframe.
A Checksum i A checksum to verify the integrity of

3D Meta Data:

HB: 81 01 06 98 |
SPO: a9 03 Oc 00 40 80 00 cc |....Q@... |
SP1: 00 00 00 00 00 00 00 00 |........ |
SP2: 00 00 00 00 00 00 00 00 |........ |
SP3: 00 00 00 00 00 00 00 00 |........ |

not present

A

the infoframe.
Registration ID i IEEE Registration 1D

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

3D Structure T 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 i Applies when the 3D structure
is Side-by-Side (half). Indicates the horizontal
sub-sampling and Quincunx matrix.

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

VS-IF Pull-down Menu

| Show

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 via the
icon on the upper right of the panel. The AV-IF
pull-down menu provides the following functions:

A Show/Hide i Enable or disable the appearance
of the VS-IF infoframe panel in the Real Time
window.

A Pause i Halt the updates of the data to the VS
IF panel.

A Clear i Clear the currently displayed reference
frame.

A SetRefi Seta new reference frame.

Upper Status Bar

The upper status bar shows the following information

Page 86

November 21, 2019



M41h 48G Video Analyzer/Generator for HDMI 8K Testing - User Guide

Real Time i VS-IF

Information / Function

Rev. A1

Pause mode from left to right:
| 11 vSI: 3 (3} 209366 A O EX The pause/resume (active) status.
Resume (active) mode A The type of data panel (e.g. VS-IF).

@ vsi: 3 (3) 409366

>

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

A m The number of distinct data views in
parentheses.

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

Lower Control Panel The lower control panel enables you to control and

view the following:

A @ Set the pause/resume (active)

status.

Pause mode

(NI >

Pause mode after going to the reference frame

(TSN oo |

Resume (active) mode

Imm s - -

A m Go to the Reference Frame (must be in
paused mode).

A !EH Navigate left or right through the

distinct data views (must be in paused mode).

A E The data view currently displayed.

A ﬂ The number of distinct data views.
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4.3.7 General Control Packet Data Panel

The GCP (General Control Packet) button opens up 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 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 i General Control Packet Information / Function

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

@ GCP: 0 (0) 28293

clear AVHUTE flag: 0 A AVmute flag (clear/set) i Identifies whether the AVmute
set AVMUTE flag: 0 .
color depth: 36 bits per pixel is set or cleared.

ixel packing phase: Phase 2 (10P2, 12P2 " P - .
TR pas e s B | A Color depthi Indicates the color depth in bits per pixel
SP0: 00 26 00 00 00 00 00 2a |.&..... 1 A Pixel packing phase i Indicates the pixel packing
SP1: 00 26 00 00 00 00 00 2a |.&..... *

SP2: 00 26 00 00 00 00 00 2a |.&..... *| phase of the last pixel character sent prior to the GCP
when the source is transmitting deep color.

GCP Pull-down Menu There is a pull-down menu associated with the GCP Info
panel. You can access either from the main control panel or

| .| Show from the GCP panel via the icon on the upper right of the
panel. The GCP pull-down menu provides the following

functions:

A Show/Hide i Enable or disable the appearance of the

GCP panel in the Real Time window.

A Pause i Halt the updates of the data to the GCP panel.
A Cleari Clear the currently displayed reference frame.
A SetRefi Seta new reference frame.

Upper Status Bar The upper status bar shows the following information from

Resume (active) mode Epolichl

1 Deep Color GCP: 1 (1) 183288 A m n The pause/resume (active) status.

A The type of data panel (e.g. GCP).

Pause mode

The number of changes defined since you set the
@ Deep Color GCP: 1(1) 183288
reference frame.

The number of distinct data views in parentheses.

>

>

183288 :
- The total number of frames captured since the
panel was opened or since the last clear.

>
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Real Time i General Control Packet Information / Function

Lower Control Panel The lower control panel enables you to control and view the
following:

Pause mode oflowing

|| | g m A : Set the pause/resume (active) status.

Pause mode after going to the reference frame A T Go to the Reference Frame (must be in paused

mode).
[T eorerence

: A !EH Navigate left or right through the distinct
Resume (active) mode

data views (must be in paused mode).
o™ o - -

A E The data view currently displayed.

A E The number of distinct data views.

4.3.8 HDR InfoFrame Panel

The HDR IF (InfoFrame) button opens up 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.

Real Time i HDR InfoFrame Packet Information / Function

HDR InfoFrame Packet The following information is provided in the
HDR InfoFrame Packet dialog box:

@ HDR: 0 (0) 1358
Dynamic Range and Mastering

InfoFrame version: A InfoFrame Version i Identifies the

length of HDR Metadata: .
EoTR: ik SMPTE ST 2084 (6x02) version of the HDR InfoFrame.

Static Metadata Descriptor ID: Static Metadata Type 1 (6x00)

Static Metadata Descriptor: display_primaries_x[0]: .26500 A Length of HDR Metadata | Indicates the
display_primaries_y[0]: .69000

display_primaries_x[1]: -15000 number of bytes of data in the HDR
display_primaries_y[1]: .06000
display_primaries_x[2]: .68000 InfoFrame.
display_primaries_y[2]: .32000

white_point_x: .31270 A v ;
thlte point y. a6 A EOTF 1 Electro Optical Transfer

max_display _mastering_luminance: 1000 cd/m2 R R
min_display_mastering_luminance: 0.00000 cd/m2 Function IndUStry standard used.

Maximum Content Light Level: 16000 cd/m2 < . . .
Maximum Frame-average Light Level: 460 cd/m2 A Static Metadata Descriptor ID T The
27

e 33 c4 86 05 | Static Metadata Type used.
0b do 84 86 2b | I < . . - .
42 40 e8 03 5a |>.=Be.. ! A Static Metadata Descriptor i The Static

S Metadata parameters used for the
display primaries, white point, display
luminance, light level and frame average
light level.

HDR IF Pull-down Menu There is a pull-down menu associated with
the HDR IF Info panel. You can access
either from the main control panel or from the
panel via the icon on the upper right of the
panel. The pull-down menu provides the
following functions:

A Show/Hide i Enable or disable the
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Real Time i HDR InfoFrame Packet Information / Function
appearance of the GCP panel in the

| | Show . .
e Real Time window.

11 Pause A Pausei Halt the updates of the data to
| B the GCP panel.

) Clear A Cleari Clear the currently displayed
 — reference frame.

@ Set Ref p .
e A Set Refi Set a new reference frame.
Upper Status Bar The upper status bar shows the following

Resume (active) mode information from left to right:

1 Deep Color GCP: 1 (1) 182288 A M EX The pause/resume (active)

status.

Pause mode .
A The type of data panel

@ Deep Color GCP: 1(1) 183288 (e.g. GCP).

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

A The number of distinct data views in
parentheses.

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

Lower Control Panel The lower control panel enables you to

control and view the following:
Pause mode

|| il lale EE. A ] Set the pause/resume

(active) status.

Pause mode after going to the reference frame ) —E
Al Go to the Reference Frame (must

ILn_l be in paused mode).

Resume (active) mode P R
( ) A g Navigate left or right through
H $ = = the distinct data views (must be in

paused mode).
A E The data view currently displayed.

A E The number of distinct data views.

4.4 Enabling HDCP Authentication and Encryption

This section describes the procedure for enabling HDCP authentication and encryption on the Protocol Analyzer to
test a source HDCP functionality.
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3.14 Setting the HDCP 23 mode

The M41h enables you to enable and disable HDCP on the Rx sink emulation port. This enables you to test how
your source device under test responds to a sink that does not support HDCP. Use the following procedures to set
the HDCP mode and registers.

1. Select the Rx HDCP Sett i ngs é&ownmenmonthe ouittin frantepankl assshowru me n t
below.

CARD:Quantum Data, Inc. HOMI 2.0 protocol analyzer

594.00 | THDS Clock Ratio: 1 Scramblin bled | HOCP: disabled

The RX HDCP 2.2 Settings dialog box appears as shown below.
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. Status | ™ Mane |3 1a @ 212 |

| Hot-Plug |

| 5Volts_| _Feyiype
T ecre | ) Facsimile #1 || ' Facsimile #2 |

. HDCP is currently not functional in FRL.
Status
Repeater ——

— { = Refresh )
("4 Enabled ) —
- HDCP2ENABLED :YES
RTX :c8 34 6d 57 3 8c 9d 42
TXCAPS 12 00
ARE_INIT :RCVD_VALID
RX_CERT : SND_VALID
Device Count STORED RM :NOT_RCVD
o] NO_STORED KM :RCVD_VALID
" HPRIME : SND_VALID
PATRING : SND_VALID
LC_INIT :RCVD_VALID
LPRIME : SND_VALID
SKE iRCVD_VALID
AUTHENTICATED :YES
REPAUTH RCVIDLST:MSG NOT SND
RCVIDLST ACK :NOT_RCVD
STRM_MGMT :NOT_RCVD
STRM_RDY :MS5G_NOT_SND
STRM_ID :0

STEM TYF H

1. Selectthe RX Control and Configuration dialog box using the check boxes.

Enabled i In the Enabled mode, the M41h 48G Video Analyzer/Generator sink emulator will respond to
HDCP 2.3 authentication request from a source device under test.

Disabled i In the Disabled mode, the M41h 48G Video Analyzer/Generator sink emulator will not respond
to HDCP 2.3 authentication from a source device under test.

Repeater i This check box enables you to indicate whether the M41h 48G Video Analyzer/Generator
emulates an HDCP 2.3 repeater device.

Depth T This indicates the depth count if M41h 48G Video Analyzer/Generator is emulating an HDCP 2.3
repeater device.

Device Count i This indicates the Device count if the M41h 48G Video Analyzer/Generator is emulating
an HDCP 2.3 repeater device.

Refresh i This activation button refreshes the HDCP 2.3 status area of the dialog box.
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5 Analyzing HDMI Data with the M41h 48G Video Analyzer/Generator
Capture Analysis Utility

This chapter describes how to use the M41h 48G Video Analyzer/Generator to view HDMI protocol data from the
HDMI source device under test in the M41h 48G Video Analyzer/Generator Capture Utility. Analysis of TMDS and
FRL incoming streams are supported.

5.1 Overview

These procedures assume that you have powered up the M41h 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
M41h system that the M41h 48G Video Analyzer/Generator resides in. You should now have the ATP Manager
open on your PC.

5.2 Operational workflow for capturing data with your M41h 48G Video
Analyzer/Generator

This subsection describes how to use the M41h 48G Video Analyzer/Generator to capture and analyze HDMI
source devices. Testing an HDMI 2.1 source device involves the following high level steps:

1. Configure the M41h 48G Video Analyzer/Generator in the proper mode HDMI.

3. Setthe +5V threshold level.

4. Configure the M41h 48G Video Analyzer/Generator6 &x port with the proper EDID.

6

Specify a trigger method (There is only one default trigger condition currently support which is the first
instance of a Scrambler Reset character sequence in a Super Block).

7. 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.

10. Drill down to examine the data at the lower level through the details of the Data Decode panel view.
11. Examine the data through the capture viewer.
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5.3 Configuring the M41h 48G Video Analyzer/Generabr Rx Interface

Use the procedures below to provision the M41h 48G Video Analyzer/Generatord 8x port through a Tools dialog
box. You can configure the Rx port with an EDID, the +5V load, generated hot plug during. Through this dialog box
you can also view the SCDC registers and the status of the FRL lanes.

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

@ Apps

quantumdata

Card Control

D*H

st |
T P g

Generator Receiver ACA Remote
Control

F M

b |
Capture Control

Card Control Compliance Tests

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 12Gbps on 4 FRL
lanes. The lanes are aligned and FRL lanes in the locked state with no pattern errors.
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Tools: My MA41h {10.20.196.48) 48G Protocel Analyzer HDMI RX - IN/RX

(:‘ =~ Refresh J:

State

Lanes

Rate

MAX FFE

FLT NO TO

FRL MAX

B¥ EQ

LTP

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

Disparity:lock:CDB Errors
0 :HO:NO
0 :HO:IHO
0 :HO:HO
10 :HO:NO

Corrupted Code Block Count:0

Symbol Error Count:0

To provision the EDID:

There are two ways to provision the M41h 48G Video Analyzer/Generator6 s Rx port wi t h an
Not that the EDID has to support FRL. The default EDID does support FRL.

1. (optional) Load the EDID to use in the M41h 48G Video Analyzer/Generator. This is the EDID that the M41h
48G Video Analyzer/Generator will be emulating.

The default EDID in the M41h 48G Video Analyzer/Generator has a preferred timing of 4Kp60 and supports
FRL. You can provision the M41h 48G 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/M41hreadme.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 M41h Rx EDID (shown on the
screen below).
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—

ATP Manager

File Instrument  Hglp
i5- N[5, Set RXEDID = 0
B q m View Decoded El A |;| EDID/DPCD Formats Imagas W Instruments Q Other

full @ EciteDD Date / Time
B, = EDID

New Folder ‘ 4 [ User

e B qms2a 2019/08/06 17:46:03

Bl ams 2019/08/06 17:46:00

) [ R0 2019/08/06 17:45:35

Information | B VRRaB-60 2015/08/06 17:45:38

%, Rename | B RR4s-120 2019/08/06 17:45:40

BB vRR1-120 2019/08/06 17:45:42

P—— BB SAMHDR.XML 2017/03/10 10:40:31

B8 qp_pp_EDID 2017/04/06 13:20:47

NK7
Bl My 10G_FRL_EDID
Bl MyEDID_420

2019/08/27 10:52:50
2019/06/18 16:18:19
2019/08/07 19:12:30

B0 myeDID2 2019/03/19 09:36:41
ER myeDD 2017/05/16 15:17:43
ED LG HDRXML 2017/03/10 10:40:26
EQ JL_FRL_EDID 2018/03/20 17:36:36
Bl 600MHzxml 2017/03/10 10:40:11

2019/08/06 17:45:49
2019/04/17 13:17:15
2017/12/04 17:03:38

B0 1200MHz_allm.xml
BB 1200MHz_10Gxml
ED 1200MHz.xml

» (= DPCD Registers

> (= Datalsland

> (= Capability Data

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.

ATP Manager -
File Edid Instrument Help
%5 Mavigator = 0
Captures | 1% Compliance | ] ACA | [ EDID/DR lats Images | W8 Instruments | [=] Other
| MName N Date / Time
4 (= EDID
=
a [ User

B gmsza 2019/08/06 17:46:03
B gms 2019/08/06 17:46:00
M| fva 2019/08/06 17:45:35
B vRRe8-60 2019/08/06 17:45:38
B vRRaz-120 2019/08/06 17:45:40
B vRR1-120 2019/08/06 17:45:42
i SAMHDR.XML 2017/03/10 10:40:31
B8 QD_DP_EDID 2017/04/06 13:20:47
o v 2019/08/27 10:52:50
B My_10G_FRL_EDID 2019/06/18 16:18:19
B MyEDID_ 420 2019/08/07 19:19:30
B wyEDID2 . 2019/03/19 09:36:41
I wmyeop | Import 2017/05/16 15:17:43
B LG_HDRXK _» Export.. 2017/03/10 10:40:26
B )L _FRL_EDI 2018/03/20 17:36:36
Hl 500MHzxn & Open 2017/03/10 10:40:11
B 1200MHz_: 2019/08/06 17:45:49
T 1200MHz 1 Infarmation 2019/04/17 13:17:15
T 1200MHzX g0 pejere 2017/12/04 17:03:38

> (= DPCD Registers B R

. (= Datalsland f Rename

» (= Capability Data Use

B View Decoded EDID
. Browse

The dialog box shown below opens up as shown below. You will have to select which M41h 48G Video
Analyzer/Generator if there are more than one installed in your M41h system. The example below shows the
selection of the M41h 48G Video Analyzer/Generator.
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Which RX Port?

Select a Port

B OUT11: eARC Slave (RX) - OUT/TX

v

(23 Cancel I

e Set RX EDID
Local Files

a [ User

2 1200MHz.xm
& 600MHzxm|
B LG_HDR.XML
2 myEDID

& QD _DP_EDID
B sAMHDRXML

[ Permanently set the EDID?

Issue Hot Plug?

Ok |

Select the EDID that you wish to provision the Rx port with. The example above shows 1200MHz 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 checkbox options on the dialog box. The following is a description of each:

A Permanently set the EDID M41h HDMI 2.1 Protocol Analyzerd s

EiDmhi®means that the EDID that

you provision will persist through a reboot of the M41h. Otherwise the default M41h EDID will be

reprovisioned when a reboot occurs.

A Issue Hot Plug i This means that the M41h 48G 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:

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 in
milliseconds.
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Tools: My_M41h (10.30.196.48) 48G Protocol Analyzer HOMI RX - IN/RX
: Status |

| HotPlug | Duration ms (100.0 - 4000)
E (e Generate Hot Plug )
 scoc |

HDCP |

To Set the +5V load:

1. (optional) SettheRx port 6s +5V | oad v i athrdughéhe Bool¥ mdnt a5 shavnbedosr.s b ut t ¢
Specify the current load in milliamps. Use the slide bar or enter the value in the field provided. The Measured
value of the +5V is shown (4.97 V in the example below). Hit the Apply button when you have set the desired
load. Use Refresh to view the new measured value of the +5V.

: Status | Measured: 4.95V
‘: Hot-Plug |
| 5Volts |
 scoc |

ATBELTD

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: My_M41h (10.30.196.48) 48G Protocol Analyzer HDMI RX - IN/RX

(: ~ Refresh :)

TMDS CLOCK RATIO: 1/10
SCRAMBLING : DISABLED
SCRAMBLER STATUS: OFF
CLOCKE : DETECTED
READ REQUEST : DISABLED
CHO : LOCEED
CH1 : LOCEED
CH2 : LOCEED

5.4 Capturing HDMI FRL Incoming Streams

The M41h 48G 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.
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r
T — T
4% ATP Manager

- | ) S

File Edid Instrument Help
25 Navigator = 0 || 3 Apps

Captures| @ Compliance| [ ACA | [] EDID/DPCD| %
FSes LB e i quantumdata
= Refresh I Name Date / Time

4 (= HDMI Capture
& User
4 (= DP Capture
& User
(= DIMatch

— A =

Generator Receiver ACA Remote

v

f C)(]

1]
b}

Control

) -
(€ 4
Capture Control

e
Compliance Tests | Edios | Ower |

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

Capture Control | = | B |t

Buffer Size:

405. 60 ME|

5000% ¢ |

| HetPlug on Capture Start Duration 1000 m2|  |V|Video Check

Capture

I - .- I

Data | 4 Trigger

Select the type of data to capture and which post capture analysis to perform.

Type: |FRL Decode

Analysis:

Data Decode

I | e

3. Setthe Capture Buffer Size slidebar to a percent value to meet your requirements. You can capture up to
about 8GB of data.
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= Capture Control =B -

Capture Port | * Select | Quant

Buffer Size:

5.000% 4

Duration 1000 ms|  [J]|Video Check

Capture

@ Trigger

Condition: [FRL Start -]

4. Check the Generate Hot Plug on Capture Start button if you want the M41h 48G 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 check the Video Check box in the Capture Configuration
section of the Capture Control dialog box.
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-
= Capture Control =B -

Capture Port | * Select | Quant

4 TMDS | FRL
Buffer Size: 408 E0 ME
5.000% < ™| ’
HetPlug on Capture Start Duration 1000 ms ‘u‘ideoC(l"r&k

Capture VV

U Data | |5 Trigger

Select the type of data to capture and which post capture analysis to perform.

Type: ’FRL Decode v]

Analysis:

Data Decode

5. Click on the Execute Capture button.

The M41h 48G 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 in order to cause the trigger condition occur, the

capture dial ogWaiotxi wg Iflorsta@dptngré Thi ggies ¢ lmo wscreamm ét he
shot.

Capture Progress

Post Capture Processing

Generating decode data...

I\‘ Manual Trigger Stop and Save Data ¥ Cancel l I

When the M41h Protocol Analyzer is done capturing data a decode file is shown in the Event Plot panel and
the Data Decode panel.
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5.5 Capturing HDMI TMDS Incoming Streams

The M41h 48G 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.
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