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1 Overview of the 780 Handheld Test Instrument

This section provides an overview of the 780 Handheld Test Instrument.

Note: Please check the Quantum Data website for information and updates for the 780 software releases.

1.1 Scope of this User Guide

This User Guide documents the complete operation of the 780 Handheld Test Instrument. There is a Quick
Start Guide that provides basic instructions on how to use the 780 Handheld Test Instrument.

Note: Please be sure to check the Quantum Data website for updates to this User Guide.

1.2 Changes to this User Guide

The following changes have been made to this User Guide since its last version:

A Added description and procedures for running the Frame Compare test.

A Updated the audio analysis screen and associated discussion to include information about IEC audio
header decode.

p>N

Added new 3D images.

Add description and procedures for adding custom menus.
Add description and procedures for image packs.

Added additional detail to the upgrade procedure.

> > >

1.3 Introducing the 780 Handheld Test Instrument

The 780 Handheld Test Instrument is a battery-powered, portable multimedia pattern generator that enables
you to conduct quick, on-site verification testing of your HDMI system and analog video displays. The 780 is
equipped with both a reference source and a reference sink HDMI interface allowing you to test audio, video
and protocolsd HDCP, EDID, CEC & infoframesd of any type of HDMI device: sources, repeaters and sinks. Its
portability makes it ideal for your bench and for use in the field. Because the 780 has both an HDMI output and
an HDMI input, you can test your HDMI cables and systems with splitters, extenders and switches as well with
the optional pixel error rate test feature.

A color touch display makes the 780 easy and convenient to use. When testing an HDMI source device you
can toggle between operating the unit through the touch screen and viewing the incoming video from the HDMI
source.
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quantum

Handheld Test Instrument for HDIImM

Note: Image above shown with optional hardware board for passive HDMI monitoring between an HDMI source
and sink device.

1.4 Overview of 780 features

The 780 Handheld Test Instrument for HDMI provides a rich set of features. The following is a list of available
options and the key features and benefits of each:

1.4.1 Standard features

The following features are standard with the 780:

il

Pattern testing for HDTVs - Enables you to conduct pattern testing for an HDTV through the HDMI and
analog component outputs. Provides dozens of patterns with variation options on most.

Custom bitmaps and pattern scrolling 1 The 780 enables you to import bitmaps for use in pattern testing.
You can initiate a scroll of these bitmaps with user control over the rate and extent of horizontal movement.

Create custom formats using the standalone Format Editor.

3D bitmap pattern testing i The 780 enables you to import 3D bitmaps for use in pattern testing. You can
create your own bitmaps from any stereoscopic images you have using the Quantum Data Bitmap
Conversion Tool available from the Quantum Data website:
http://www.quantumdata.com/apps/3D/BMP_conv.asp. There are some sample 3D bitmaps on this
webpage as well.

Video confidence test of an HDMI source device i The 780 enables you to view the incoming video on the
78006s LCD screen.

Audio testing for AVRs and HDTVs i The 780 provides multi-channel digital audio test patterns through the
HDMI, SPDIF and optical outputs. A variety of audio patterns and formats are provided at sampling rates
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ll

from 32kHz up to 192kHz and bit depths of 16, 20 and 24. Format supported are Dolby Digital and DTS
compressed formats and lossless compressed or high bit rate HDMI formats.

Installer Utility T Provides simplified diagnostics of HDMI interoperability problems in an HDMI installation.
The Installer utility enables installers to connect the 780 into an HDMI network and quickly conduct
diagnostics without required detailed knowledge of HDMI protocols.

Command line interface for automated testing.

1.4.2 Network Analyzer features

The following features are available with the Network Analyzer option:

il

|l

HDCP test of an HDMI sink or input to a repeater device i The 780 enables you to run an HDCP functional
test on an HDMI sink device directly or through a repeater device.

EDID test of an HDMI HDTV or input to a repeater device i The 780 enables you to run an EDID functional
test on an HDMI sink device directly or through a repeater device. You can view the entire EDID in human
readable text. You can also run a portion of EDID compliance test.

Video test of an HDMI source device i The 780 provides an HDMI input for testing HDMI source devices.
You can run a verification test of a video source which includes timing and format information and an
indication of whether the video is HDCP content protected.

Data Island test of an HDMI source device i The 780 provides an HDMI input for testing HDMI source
devices. You can view the infoframes and other data islands.

Audio test of an HDMI source device i The 780 provides an HDMI input for testing HDMI source devices.
You can run a verification test of an audio source which includes decoding of the audio IEC headers, audio
infoframes and audio sample packet headers including parsing out of the channel status bits.

EDID test of an HDMI source deviceT The 78006 s H D Mlprovisioned with anyaBEDIDbyou have
access to. You can verify that a source device responds properly to the provisioned EDID. The EDID could
be a known-good EDID or an EDID that you have created specifically for testing.

HDCP test of an HDMI source device i The 780 enables you to run a test to determine how many HDCP
devices an HDMI source can support during HDCP authentication.

CEC ping test of any HDMI device i The 780 enables you to run a CEC ping test on an HDMI device.

1.4.3 HDMI Cable and Repeater test features

The following features are available with the Cable and Repeater test option:

il

HDMI Cable & Repeater test | Because the 780 has both an HDMI input and an HDMI output, you can
loop a cable or entire HDMI distribution networks comprised of splitters, extenders, repeaters, switches,
etc. from the 7 &uléusapsaudogandom hoise gatteqm test to determine pixel errors on
the TMDS lines. The feature also runs a continuity test on the DDC test pair, CEC bus, the +5V line and the
hot plug lead. The Repeater test also shows you the hot plug delay between the downstream side and the
upstream side and the pulse width. The Cable & Repeater Test enable you to test a cable, repeater or
distribution network if the source and sink ends are collocated. If the source and sink ends are not
collocated then you need to use the Frame Compare test described below.

HDMI Frame Compare testi Because the 780 has an HDMI input, you can emulate a sink and test a
distribution network at the sink end. The feature works by capturing a frame of video from the source and
then comparing that frame, pixel-by-pixel, to subsequent frames. Errors are shown along with the number
of frames tested which 10 frames.

1.4.4 Auxiliary Channel Analyzer for DDC monitoring features

The following features are available with the Auxiliary Channel Analyzer test options:
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1 DDC monitoring with Auxiliary Channel Analyzer (ACA) i The 780 ACA enables you to monitor CEC DDC
transactions such as HDCP and EDID as well as hot plug related events while emulating an HDMI source
and/or an HDMI sink device(s) in an HDMI system.

1 DDC passive monitoring with Auxiliary Channel Analyzer (ACA) i The 780 ACA enables you to monitor
CEC and DDC transactions throughout an HDMI systems comprised of a source, repeater and sink. You
can monitor +5V, hot plug events as well as the HDCP and EDID transactions.

1.45 Whatis in the 780 shipping box

The 780 instrument shipping container includes the items listed in Table 1-1 below:

Table 1-1: 780 Shipping Box Contents

Item Description Part No.
780 Handheld Test Instrument for HDMI. 00-00226
12V DC (1.5 amp) Power Supply / Adapter / Charger. 25-00094
Line cord for 12V Power Supply. 30A00400A03
HDMI-to-HDMI Type A cable. 30-00146
Three (3) foot VGA to (3) RCA adaptor cable. 99-00503
Six (6) foot USB cable. 30-00163
Quick Start Guide. 68-00217
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2 Physicallnterfaces of the 780 Handheld Test Instrument for HDMI

This section describes the administration, video and audio interfaces on the 780 test instrument:

2.1 Video Interfaces

Table 2-1 below describes the video interfaces on the 780 test instrument, these interfaces are used to render
test patterns for testing consumer electronic HDTVs and computer displays.

Table 2-1: 780 Video Interfaces
Videolnterface Description

HDMI (1) Output Type A Single link HDMI output connector. Supports HDMI 1.3:

A Bit Depth: 24/30/36 bit.

ColorimetrRGB, YChCr

Sampling: 4:4:4 and 4:2:2.

Pixel ratefimings up to 1080p60

DVI support through HDMI to DVI adapter cable (RGB, 4:4:4, 24
Audio: LPCM, Dolby Digital and DTS (more details below).
Bit Depth: 24t color depth

Colorimetry: RGB bPP.

Pixel rate: 80MHz.

Sync types: separate and composite.

Analo@utpuit Canponent and VGA (HD1E&

> >y D> D> D> D

HDMI (Unpuflype A Single link HDMputconnector. Supports HDMI 1.3:
(Optional Featurackage A ColorimetriRGB)YCDbCr.

A Sampling: 4:4:4 and 4:2:2.

A Pixel ratéfimings up to 1080p60
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2.2 Audio interfaces

Table 2-2 below describes the audio interfaces supported on the 780 test instrument.

Table 2-2: 780 Audio Interfaces

Interface Description
HDMI (1) Output Type A §ingle link HDMI output connector. Supports HDMI 1.3:
A Channels: 8.
A Bits per sample: 16, 20, 24.
A Sampling ratdeHz): 32.0, 44.1, 48.0, 88., 986.4, 192.0.
A Formats: LPCM, Dolby Digital (clips), DTS (clips)

SPDIF RCA SPDIF RCA audio connector:
A Chamels8(clips)
Bits per sample: 16, 20, 24.
Sampling rates (kHz): 32.0, 48.Q, 96.0
A Formats: LPCRolby Digital (clips), DTS (clips)
Opticahudio connector:
Channels (clips)
Bits per sample: 16, 20, 24
Sampling rates (kH2)0, 44.,148.0
Formats: LPCRolby Digital (clips), DTS (clips)

A
A

Optical JIS FOS

o N

2.3 Administrative Interface

The 780 test instrument is equipped with a USB interface. This interface is used to download custom bitmaps
and to upgrade firmware and issue commands. The USB interface is a peripheral device. There are two modes:

1 COM - Command Mode. Used for sending basic commands to set the interface, select formats and
patterns. This feature will be available in a future release.

91 Disk - Mass Storage Mode. Used for downloading bitmaps, audio clips and upgrading firmware or
gateware.

ouT

ANALOG HDMIOUT HDMIIN S0 SEHIESE bEE  cdclE
: : -

oS .

|
L
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3 General Operation

This section describes power up, power usage and general operation.

3.1 Power Considerations

The 780 has a rocker style power switch on the back panel. Refer to the photo below.

ouT

RHEECE NORTouT THERln o OPTICAL  USB  +12vDC
: ) ,

0@0 1’\7 0

The 780 is a portable battery powered test instrument. It is equipped with nickel metal hydride batteries.
Typically, you can use the 780 on batteries for about 4 hours. It requires an overnight charge. Quantum Data
recommends that you set the screen brightness to the minimum level required. Turn the unit off if you are not
going to be using it for extended periods.

The 780 is supplied with the Part No 25-00094 12V DC power supply and charger as well as a part number
30A00400A03 line cord. We recommend that you use the 780 with the charger and only use the batteries
when power is not available.

Important Notes about power usage and status:

Monitor the battery meter on the lower right.

The screen will automatically dim after 2 minutes of inactivity to save on battery life.

A green indication or partial green indication shows the battery is being charged.

A gold color indicates that the device is being powered through the wall charger.

Fully charge the 780 overnight.

You must touch an active portion of the LCD to update the battery indicator to show its power status.

Do not continue using the 780 from battery power when the battery meter indicates that the batteries
are exhausted. When you see a thin green line at the right most portion of the battery icon, turn the
power off and switch to line power using the AC Charger adapter; then reapply power.

B U S S S S
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‘ Preferences Preferences | Help

Audible Touch Feedback

Screen Brightness | Min | | 25% | 50% | Max

USB Mode

Custom Menu Enter More...

HDMI (RGB) 1080i 30Hz Master 1280x720

3.2 Tilt Bail

The 780 has support bail for convenience in viewing. This is depicted in the illustration below.

3.3 Navigating through the 780 User Interface

The 780 user interface is a color touch screen display 480 by 272. A single touch will activate an item on the
screen or take you down to a lower level menu. A + indicates that you have to double touch to navigate down to
a lower level menu.

Note: The top level menu will appear differently depending on what options have been purchased.
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Home Home Preferences Help

Video Pattern Audio Test Tone Test Sink Test Source
(Display/TV) (DVD/STB}

i,

3D Output Aux Channel Cable/Repeater Installer Tests
Analyzer Test

) U1

HDMI (RGB) 720p 60Hz Color Bars |

Table 3-1 below shows functions available in the top level menu.

Table 3-1: Top Level Menu

Iltem Submenu Pattern Third Level Menu Value
Top Menu Bar Home See Below N/A
. A Off
Prefereres Audible Touch A On
i A Min
Screen Brightness A 2506
A 50%
A 75%
A Max
A COM for commands
USBIMade A Disk for downloading files and upg
A Oni 804 automatically select the

Hot Plug Mode formats in the EDID of the connect

HDTV.

Offi 804 will not automaitic select
the formats in the EDID of the
connected HDTV.

A Oni AVMute will occur when the

p>N

LT resolution is changed on the 780 F
output.
A Offi AVMute will occur when the
resolution is changed on the 780 F
output.
Help Upgrades A USB StoragesBh
A Application Flash
A FPGA Flash
Touchscreen A Calibrate the touch screen display
Function Buttons VidedPattern See belovRendering Test Patterns on an HDTV
Audiolest Tone See belowesting Digital Audio of an HDMI Sink Device

Test Sink (Display/TV) See belowising the 780 Test Instrument to Test HDMI Sink Dey
(with Network Analyzer
option)

November 3, 2011 Revision A26




780 Handheld Test Instrument i User Guide Page 12

Test Source (DVD/STB See belowising the 780 Test Instrument to Test HDMI Source [
(wih Network Analyzer

option)

3D Ouydut See beloviRendering 3D Test Patterns on an HDTV

Auxiliary Channel See below:

Aralyzer Procedures for Monitoring Auxiliary Channel events and transa

Cable/Repeater Test = See below:
Using the 780 Test Instrument to Test HDMI Cable or Repeatel

Installer Tests See below:
Procedures for Installer Utility
Bottom Status Buttons Signal Type See belovsing the 780 Test Instrument Installer Utility
Resolution See belovelecting a Signal Type and Resolution
VidedPattern See belovRendering Test Patterns on an HDTV
Battery Icon SeePover Considerations

3.4 Calibrating the LCD

It is recommended that you calibrate the LCD display prior to using the 780 Test Instrument. Use the following
procedures to perform the calibration.

1. From the Home menu, navigate to the Help menu by pressing the Help activation button on the upper
status bar. The Home menu is shown below.

Home | Pref,
Home |

Video Pattern Audio Test Tone Test Sink Test Source
(Display/TV) (DVD/STB)

| g T P

3D Output Aux Channel Cable/Repeater Installer Tests
Analyzer Test

BB ﬂ@t

HDMI (RGB) 720p 60Hz Aux Combo Test

The Help menu appears as shown below:
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4 Help

USB Storage Flash
Application Flash
FPGA Flash

Touchscreen

HDMI(RGB)

Home

Erase

Update

Update

Calibrate

SW Ver. 11062955
FPGA Ver. 10081601

480p 60Hz

Page 13

Preferences

Aux Combo Test

2. Touch select the Calibrate activation button. A screen appears instructing you to press each of four red

squares.

Press the red boxes.

When you finish touch selecting the fourth box, the calibration is completed and you will return to the Home

menu.

November 3, 2011
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4 Using the 780 Test Instrument tdvideo and Audio Pattern Tests on
Sink Devices

This chapter provides procedures for running audio and video pattern tests on high definition sink devices such
as HDTVs and projectors. The features and functions described in this chapter are provided with the standard
780; no options are required. The following signal types are supported.

HDMI (via the HDMI physical connector)

DVI (via the HDMI physical connector)

YPbPr Component analog (via the HD VGA connector)

RGB Analog (via the HD VGA connector).

> > > >

4.1 Making Physical Connections

The first step in testing a sink device is to make the physical connections between the 780 and the device(s)
under test.

4.1.1 Connecting the 780 to the Display Device

Use the following procedures to make the physical connections from the 780 to the display device under test.

1. Make the cable connection between the appropriate the 780 video output connector (e.g. HDMI OUT or
ANALOG) connector and the input connector of the HDTV using the cables supplied.

2. Alternatively you may connect from the 780 video output connector to an HDTV through an HDMI repeater
device such as an A/V receiver. In this case make the HDMI connection between the HDMI OUT connector
on the 780 and the HDMI input of the HDMI repeater device using an HDMI-to-HDMI cable. Then connect
the HDTV to an active output on the repeater. The following illustrations depict the typical test
configurations.

780 Test Instrument Device Under Test
Reference Source Sink
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780 Test Instrument Device Under Test Device Under Test
Reference Source Repeate Sink

4.2 Sdecting a Signal Type and Resolution

After making the physical connections between the 780 and the display device under test you will need to
select the signal type, Resolution and Frame Rate for the sink device under test.

4.2.1 Procedures for Selecting a Signal Type

The procedures below describe how to select the active signal type.

1. Power up the 780 using the rocker switch on the back panel. Review the guidelines for battery usage at:
Power Considerations.

2. Touch select the Signal Type activation button on the panel on the left (see screen example below).

‘ Signal Type Home Preferences | Help

DVI
Bit Depth
VGA(HD15) Analog YPbPr l |

VGA(HD15) Analog RGB

1

HDMI (RGB) 1080p 6OHz Color Bars

3. Touch select the desired signal type using the associated activation button.

4. Touch select the options for the Signal Type. Use the information in Table 4-1 below as a guide:
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Table 4-1: Signal Type

Signal Type Name

HDMI

DVI

YPbPr Analog

RGB Analog

Physical Connector Option

HDMI OUT via HDMI to Color Space
HDMI cable (provided)

Bit Depth

Format Type

HDMI OUT via HDMI to Format Type
cable (not provided)

ANALOG HIb (VGA) via Sync Type
HD to )RCA cable
(provided)

ANALOG HI®b (VGA) vii Format Type
VGA cable (not providec

Sync Tpe

OptionValues

T I D I v D D I T T D D D

I D D

YCbCr

YCbCr 4:2:2
RGB

8

10

12

TV

Computer
User

TV

Computer
User
Sep[arate] Sync
Sync on Green

TV

Computer

User

Sep[arate] Sync
Sync on Green

5. Use the information in Tables 4-2 and 4-3 below to select the proper video signal.

Table 4-2: HDTV (Consumer) Formats i Applies to HDMI, DVI (TV) and Analog YPbPr

Resolution

1080p (1920x1080 24Hz
1080i (1920x1080) 25Hz

Frame Rates

Color Space

Sample Mode

Page 16

Bit Depth

YCbCr (HDMI, DVI) 4:4:4 (HDMI YCbCr or 8 (HDMI only)
YPbPr (Analog only) 4:2:2 (HDMI ohly 10
12 (HDMI only)

720p (1280x720) @ 29.97Hz RGB
576p (720x576) 30Hz
576i (720x576) 50Hz
480p (720x480) 59.94Hz
480i (720x480) 60Hz
100Hz
119.88Hz
120Hz

November 3, 2011
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Table 4-3: Partial List of Computer Formats i Applies to DVI Computer and Analog RGB Video Signal
Types

Resolutios Name Color Space Sample Mode Bit Depth
A 640x480 VGA RGB 4:4:4 (DVI) 8

A 800x600 SVGA

A 1024x768 XGA

A 1280x768 WXGA

A 1280x1024 SXGA

A 1600x1024 WSXGA

A 1920x140 WUXGA

4.2.2 Procedures for Selecting an HDMI Resolution and Frame Rate

The procedures below describe how to select the resolution in HDMI.

Note: You can create your own custom formats using the Quantum Data Format Editor. These procedures are
described in Creating and Using Custom Formats, EDIDs and Bitmaps.

When you make a physical connection to an HDMI HDTV, a hot plug event will occur. There are two modes the
780 can be set in when testing HDMI sink devices that determine how the 780 responds to this hot plug event:
1) Hot plug formats On; 2) Hot plug formats Off.

When hot plug formats are On and a hot plug event occurs, the 780 will read the EDID of the display device

connected to its output port. It will then automatically configure the list available signal types (resolutions and

frame rates) to only those supported by the HDMI sink device. The 780 will also be configured to output the

signal indicated inthe EDIDast he fpreferredo timing. The preferred tim
hot plug event.

When hot plug formats are Off, the 780 will display all viable HDMI formats for the HDMI interface whether they
are supported by the display or not.

1. Select the Preferences from the 780 top level menu. Navigate to the second page by touch selecting the
Moreé key.

4 Preferences Home Preferences Help

Audible Touch Feedback On

Screen Brightness Min 25% 50% [j Max

USB Mode Disk

Custom Menu Enter More...

HDMI (RGB) 1080i 30Hz Master 1280x720
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4 More Preferences Home Preferences Help

Hot Plug Formats | Off _
AV Mute on Format Change On

HDMI (RGB) 1080i 30Hz Master 1280x720

2. Select the Hot Plug Formats mode to On or Off as desired. Refer to the screen above.

3. Touch select the interface button (left button on the bottom panel). Refer to the figure below.

‘ Signal Type Home Preferences Help

DVI
VGA(HD15) Analog YPbPr I
VGA(HD15) Analog RGB

|

HDMI (RGB) 1080p 60Hz Color Bars

For the HDMI interface, you will set the Color Space, sampling mode, Bit Depth and Format Type.

4. Touch select the resolution and frame rate (middle button on the bottom panel). Refer to the figure below.

4 TV Format Home Preferences Help

59.94Hz

119.88Hz 120Hz

2391§Hz 240Hz

HDMI(RGB) 480p 60Hz White Pluge
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For the HDMI formats, there are color codes that are applied to the Resolution and Frame Rate selections. The

following is a summary of their meaning:

Page 19

A A Resolution or Frame Rate with white lettering but with no outline i a Resolution or Frame Rate that

appears in the EDID and has a short video descriptor associated with it.

A A Frame Rate with green lettering and with white outline i The Frame Rate that is currently selected.

A A Frame Rate with red lettering but with no outline i The Frame Rate is not supported by the EDID for

that Resolution.

A A Frame Rate(s) with green lettering and with white outline i The Frame Rate along with the currently

selected Resolution that is the fApreferredo ti mi

for the selected resolution.

A A Frame Rate with black lettering but with no outline i The Frame Rate is not supported by the standard

Note: When you make a physical connection to an HDMI HDTV, a hot plug event will occur. If Hot Plug
Formats is enabled on the Preference menu, when the hot plug event occurs, the 780 will read the EDID
of the display device connected to its output port. The output is automatically set to the preferred timing

which is highlighted in green following a hot plug.

4.2.3 Procedures for Enabling AVMute

The procedures below describe how to enable AVMute. AVMute is an optional feature in HDMI that enables a
source to signal a sink to extinguish its audio and video. The source, in this case the 780 emulating a source

sets the AVMute Set flag in the general control packet. The purpose of AVMute is to avoid audio artifacts when

switching resolutions.

1. Select the Preferences from the 780 top level menu. Navigate to the second page by touch selecting the

Moreé key.

4 Preferences Home Preferences Help

Audible Touch Feedback On
Screen Brightness Min 25% | | 50% Max
USB Mode Disk

Custom Menu Enter More...

HDMI (RGB) 1080i 30Hz Master 1280x720

2. Touch select the On activation button next to AVMute on the screen below.
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4 More Preferences Home  Preferences

Hot Plug Formats On
AV Mute on Format Change | Off _

HDMI (RGB) 1080i 30Hz Master 1280x720

4.3 Rendering Test Patterns on an BTV

This subsection describes how to render test patterns on an HDTV. You will first have to complete the previous
procedures:

A Making the physical connections
A Selecting the Signal Type and Resolution

4.3.1 Procedures for Rendering Test Patterns on an HDTV

The procedures below cover cases where there is a direct connection between the 780 and the HDTV and also
where the 780 is connected to an HDTV through a repeater device.
1. From the Home screen on the 780 display, touch select Video Pattern as shown below.

Note: Your Home screen may appear somewhat different depending on what options you have.

Home Home Preferences Help

Video Pattern Audio Test Tone Test Sink Test Source
(Display/TV) (DVD/STB}

730 Output Aux Channel Cable/Repeater ' Installer Tests
Analyzer Test

il -~ |}

HDMI (RGB) 720p 60Hz Color Bars |

2. Touch select the desired test pattern from the menu shown below. You can select patterns that are
standard with the 780 or bitmaps that you have imported.

Note: A0 on the | ower right portion of the pattern indioc
pattern. In these cases you double touch select to access the lower level menu.
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‘ Video Pattern ome Preferences | Service

Color Bars Ramp/Stair Geometry/ i Needles ‘
Resolution

& o _

(+] +}
Focus Sharpness Color Color Adjust
Decode
Converge Pseudo LG Color UL 3 Bar
Random Bars
(+]

RGBTV 480p 59.84Hz Geometry

3. (If applicable) Specify the test pattern options. Use the information in Table 4-3 below as a guide.

Note: There may be additional patterns not shown in the table.

Table 4-3: Test Patterns

Pattern Name Variant Optiors Range of Values

ColorBapatterrs SMPTE Orientation\Vertical Direction:
A Left to Right
A Rightto Left

OrientationHorizonta ~ Direction:

A Top/Bottom
A Bottom/Top

Applicatian

SMPTEBarsT o adjust color
and hue.

ColorbarsTo t es't
ability to product fully sature
primary and secondary colc

Eull OrientationVertical Direction:
A Left to Right
A Right to Left
OrientationHorizontal  Direction:
A Top/ Bottom
A Bottom/ Top

OrientationVertical Direction:
A Left to Right
A Right to Left
Orierdtion- Horizontal ~ Direction:

A Top/Bottom
A Bottom/Top

Ramp/StaiPatterns Stair- Full OrientationVertical IE)irection:
A Left to Right

Applications: : ]
A Right to Left
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Table 4-3: Test Patterns
Pattern Name Variant Optiors Range of Values
Stair- To visually check : , . Direction:
grayscale tracking performs e JeEenEl A Top/Bottom
of a rear projection display. A Bottom / Top
Ramg To check the digitizil o A 5
linearity of video signal ars A 11
processors. A 21
A R
Color A G
A B
A C
A M
AY
A W
Stairi Split OrientationVertical Direction:
A Leftto Right
A Rightto Left
OrientationHorizontal ~ Direction:
A Top /Bottom
A Bottom/ Top
Bars A >
A 11
A 21
A R
Color A G
A B
A C
A M
AY
A W
A R
Color A G
A B
A C
A M
AY
A W
3D Box Pattern No variants Box 1 Offset -64 to +64
Application: This is a 3D 64 to +64
pattern used to test 3D Box 2 Offset
displays. The pattern enabl
you to set the offset betwee Background Brightness D Ee
the left and right image
components.
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Table 4-3: Test Patterns

Pattern Name Variant

3DColor Ramp No wariants

Application: This is a 3D F .

pattern used to testcilor

uniformitgnd crosstalk or B
extinction ratio.
B I
. R o 2

3DCross Talk No variants

Application: Thisis a3D |
pattern used to measure thi [l LLLEL)
crosstalk (extinction ratio) ft : :~' LLEYERnre e
frame packing, top ancdobot! F T T T YT TTTTITT]
and side by side 3D format F¥EBRRIIIIIIIT1

structures.

PGCWRGB Pattern No variants

Application: This is a scrolli
pattern used to test for nois
on analog displays and mot
artifacts.
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Optiors Range of Values

Description: There are 4 pairs of horizontal color bars. E
depicts a color gradation from red to purple; two from lei
and one from right to left.

Methodl Color uniformity:
1. Close left eye to view image from right eye.
2. Assess theolor gradation on each bar.
3. Close right eye to view image from left eye.
4. Subjectively compare the images to assess colc
uniformity.

Method Crosstalk (extinction ratio)

1. Close left eye view image from right eye.

2. Verify that the bottom bar is eidiregl. The extent 1
which the bar is not extingdigpresents the amot
of crosstalk.

3. Repeat for a test of the left eye

Description: This image is divided in two sections with fc
16 white boxes each. The top section is for testing with
open. The bottom section is for testing with theajgmt. eye
The background area surrounding the boxes is a series
grayscale ramps. The ramps begin at 100 IRE and tran
50 IRE at the left end of the fourth row of each series.

Methodl Calculating percent crosstalk:

1. Close right eye to testdfteelye using the top secti

2. Check the visibility of the boxes. Any deviation f
black indicates crosstalk.

3. Assess where the box and its background blenc
that they are not distinguishable.

4. Calculate the degree of crosstalk as a percent k
countinghe number of boxes (from the beginning
series to the box identified in step 3) and divide
127. Example if théBOx blends with its backgrot
the crosstalk would be 20/127 * 100 = 15.7%

5. Repeat with the left eye closed to testtthgeigh

Show Text On / Off
Show Center Cross On / Off
Show Video On / Off
Show Overscan On / Off

.  10x50
Grid Type 1 5% HIV
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Table 4-3: Test Patterns
Pattern Name Variant Optiors Range of Values
Geometry/Resolution Grid Color Mode ﬁ \é\{glctlf g: \I?Vlﬁﬁlé
Patterns
Applications:
Gridi To check and adjust
convergence of red, green i
blue pictures.
Linearity for testing deflectic A White on Black
linearity testing and alignme Linearity Color Mode A Black on White
Overscail To check and 1
adjust for the proper geome gm
ofdisplay including picture
centering, size, pincushion HoH
linearity. e T
ol T Ol W
ALY
Overscan
[l
EEENI
40
e i N/A
] !
I i
17 I
| 1
N HENI
o 40 0 f 04 701§ J
Needledattern No variants
Application: To detect whet
scan velocity maation is
enabled on display.

: A 5
Window/Rastd?attern IRE Level A 4
Applications: A 100

. . . A +1
WindowiTo calibrate displs A +5
drive chromaticity. A Off

: . . IRE Label A
Window2To calibrate displs A On
cutoff chromaticity. -

| A R
Rastef To check color purit Color A G
and display chrominance A B
uniformity. A C
A M
A Y
A W
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Table 4-3: Test Patterns
Pattern Name Variant Optiors Range of Values
A 5
Raster IRE Level A 1
A 100
A 41
A +5
A Off
IRE Label A On
A R
Color A G
A B
A C
A M
AY
A W
Needles Pattern N/A
Application: To detect whet
scan velocity modulation is
enabled on display.
|
JJ \ - L
FocusPattern N/A
Application: To detect whet
scan velocity modulation is
enabled on display.
MultiburstPattern N/A
Application: To check a
di spl aybés ab|
sharply defined stripes at el
brightness up to full resoluti
Sharpnes No Variants
Application: To align displa
sharpness, picture, aperatu
and scan velocity modulatic
adjustments. :
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Table 4-3: Test Patterns

Pattern Name Variant Optiors Range of Values

Decode Check No Vaants

Application: To check the c
decoder performance to 0 ]

determine if the decoder-ov

emphasizes red or green S ——
colors. —

DecodeAdjustPattern No Variants

Application: To adjust a

di spl aybés col
circuit for most accurate col
reproduction.

ConvergédPattern No Variants

Application: To color conve
a display throughout the en
picture area.

Pseudo Randoiattern No Variants

Application: To test for pixe §
errors on an HDMI cable.

LG ColorPattern No Variants Horizontal

ApplicatioT 0 t es't
ability to product fully saturz
primary and secondary colc

White is 100 IRE
Yellow is@D IRE
Cyan is 100 IRE
Gray is 35 IRE
Red is 100 IRE
Blue is 100 IRE
Black is 0 IRE

Vertical
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Table 4-3: Test Patterns
Pattern Name Variant Optiors Range of Values
UL 3 Bar Pattern No Variants
Black Pluge Pattern No Variants
Application: To set the pictt
black level and check the D
restoration perforroamnf a
display.
White Pluge Pattern No Variants R
Application: To set the cont
and brightness controls on
fixed pixel displays.
. A 2
CheckboardPattern No Variants Rovs A 3
Application: To check the A 4
regulation of CRT video dri\ A 5
power suypcircuits. A 6
Col A2
olumns A 3
A 4
A 5
A 6
. _ A Stop
Zone Plat®attern Vertical Vertical Movement A Sl
This is a bitmap that can be A Medium
scrolled to test motion artife A Fast
You can replaparticular
bitmapwvith any other bitmag
image to allow scrollivmu
just need to ensurattirou
assign it the same name. A Sto
; 5 p
Horizontal Movement A Slow
A Medium
A Fast
November 3, 2011 Revision A26




780 Handheld Test Instrument i User Guide Page 28

4.4 Using Custom Test Image Packs

The 780 provides licensed image packs for certain sets of test images. You need to have a license key to use
these custom test image packs. You can arrange to get access to them by contacting Quantum Data customer
support at: http://www.quantumdata.com/support.

When you purchase an image pack it appears as an icon at the end of the list of Test Patterns. A sample
screen is shown below (Philips1, ChinaRes, Master). You simply select one of the test patterns (e.g. ChinaRes
in the screen example below). They will take a few seconds to load. They will load at the resolution of the
format that you have selected.

4 Video Pattern Home Preferences Help

ChinaRes Master

3
Vv

HDMI(RGB) 1080p 60Hz Color Bars

Refer to the table below for a description and depiction of the Image Packs currently offered.

Table 4-4: Custom Test Image Packs
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Table 4-4: Custom Test Image Packs

ChinaRes Pattern Pack

This is a bitmap that is avaitabough the
Image Packs optidhe ChinaRes test patter If
specified by the National Testing and Inspe prp=—y9
Center for Radio and TV Products of Chi L <
The image pack includes both a stan41q> 1 Il
definition aspect ratio (shown right) and a
definitioaspect ratidhis test pattern is

supported at: 1920x1080, 1280x720, 720x
and 720x480 resolutions.

The following is a description of the elemel

this test image

1. Overscan gauges to determine percentage
overscan.

2. Centered cross, centered cieslds;entered
grid to test centering and concentricity.

3.  White grid to test convergence.

4. Central resolution wedge gauges for vertic:

horizontal, and diagonal resolutions.

Corner resolution wedge gauges for vertice

horizontal resolutions.

6. 4-quadrantdrizontal and vertical test areas t
judge resolution and display artifacts.

7. Color bar for testing color purity and chrom
delay.

8. 10step grayscale to test brightness, contra:
luminance.

9. Split (left and right) grayscales for testing d
field and lyhtfield gray levels.

o

1 Average picture level is approximately 50%

4.5 Rendering 3D Test Patterns on an HDTV

This subsection describes how to render 3D test patterns on an HDTV. The 780 supports Side-by-Side, Top-
and-Bottom and Frame Packing (for both interlaced and progressive timings) 3D format structures.

45.1 Configurations for Rendering 3D Bitmaps on an HDMI Sink Device

Typically you will render 3D bitmap images with the 780 directly connected to an HDTV. This configuration is
shown below:
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780 Test Instrument Device Under Test
Reference Source Sink

45.2 Procedures Obtaining 3D Bitmaps on HDMI Sink Device

Use the procedures below to render 3D bitmap images on an HDMI sink.

1. Follow the procedures provided above to enable the HDMI output as the Signal Type.

2. Obtain 3D bitmaps. You can obtain 3D bitmaps in three ways:

Develop your own 3D bitmaps.

Page 30

Sample 3D bitmaps from the Quantum Data website (www.quantumdata.com/downloads).

v >

Generate 3D bitmaps from your own stereoscopic image pairs using the Quantum Data 3D Bitmap

Conversion Tool available from the Quantum Data website (www.quantumdata.com/downloads).

3. Transfer your 3D bitmaps over to the 780 using the procedures described in Importing Custom Bitmaps.

4.5.3 Procedures for Rendering 3D Bitmaps or 3D Test Patterns on HDMI Sink Device

1. Select a format that is suitable for rendering 3D images such as 720p60 and 1080. Use the procedures

above Procedures for Selecting an HDMI Resolution and Frame Rate.

If you have used the Quantum Data 3D Bitmap Conversion Tool, there is a haming convention for the 3D

bitmaps which also provides the required format for each specific bitmap.

2. Touch select 3D Output option from the top level menu shown below.
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Home Home Preferences Help

Video Pattern Audio Test Tone Test Sink Test Source
(Display/TV) (DVD/STB}

3D Output Aux Channel Cable/Repeater Installer Tests
Analyzer Test

HDMI (RGB) 720p 60Hz Color Bars |

The following screen will appear:

4 3D Test Options Home Preferences Help

3D Mode Subtype Left Right

Side-by-Side (Half)

Top-and-Bottom

HDMI(RGB) 1280x1470 60Hz 3D FPack 1280x720p r—

3. Select the 3D mode (Side-by-Side, Top-and-Bottom or Frame Packing) and then select the subtype and
Left/Right options (if applicable).

4. Select the 3D bitmap image from the Test Pattern list.

Note: You will have to make sure that the 3D bitmap you use matches your selection of 3D formats and
timing (resolution). In the example above, a 3D Frame Packing bitmap is selected for 1280 x 720.
Therefore you have to make sure that you select that specific timing (i.e. 1280 x 720) and that specific 3D
format structure (Frame Packing).

4.6 How to Scroll a Bitmap Pattern

This subsection describes how to scroll bitmaps on your 780
4.6.1 Guidelines for Scrolling Bitmaps

There are two ways you can animate (move) a bitmap image: 1) image shifting (scrolling); 2) panning. You can
shift or scroll a bitmap image that you have imported into the 780 by modifying the X and Y parameters or by
dragging and panning. When you use the X and Y parameters, you are limited to linear scrolling. With panning
you can move the image in non-linear motions.
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You can only scroll bitmaps whose overall pixel resolution is smaller than the resolution of the active format and
you can only scroll them within the bounds of the resolution of the active format. You cannot scroll the standard
test patterns in the 780.

In order to scroll a bitmap the name oftheb i t map has t o0Bbtgoudan gcrolbamybitmap. You just
have to make sure thatyouh av e n a me d o(withoufitzemuotesh he zone plate bitmap is the only
bitmap that comes standard with the 780.

4.6.2 Procedures for Scrolling Bitmaps

Use the following procedure to scroll your bitmaps.

1. Touch select the desired bitmap image, e.g. Zone Plate image from the list of video patterns.

4 Video Pattern Home Preferences Help

Checker- Zone Plate A

1080p 59.94Hz Color Bars

2. Double touch select on the Zone Plate bitmap to access its options.

The Zone Plate Options menu appears:
‘ Zone Plate Options \ Home | Preferences |
Horizontal Movement
Stop | I Slow ] |‘W‘| '

Vertical Movemeant

Stop | I Slow ] I Medium ]I

T20p 50Hz Checkerboard

Specify the Horizontal Movement by touch selecting the appropriate setting Slow, Medium, Fast.
4. Specify the Vertical Movement by touch selecting the appropriate setting Slow, Medium, Fast.

The pattern will begin to move around the raster of the display in accordance with the horizontal and
vertical settings. To halt the motion, touch Stop for either or both of the Horizontal Movement and
Vertical Movement.
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4.7 How to Pana Bitmap Image

This subsection describes how to pan bitmap test patterns on your 780
4.7.1 Guidelines for Panning Bitmaps

There are two ways you can animate a bitmap image: 1) image shifting (scrolling) 2) panning. Here are the
rules and capabilities:

A You can pan bitmaps whose overall pixel resolution is greater than the resolution of the active format only
to the extent of the difference between the resolution of the bitmap and the resolution of the format you
currently have selected.

A You can pan bitmaps whose resolution is lower than the active format but only within the range of the
excess space in the raster. You cannot pan the standard test patterns in the 780.

4.7.2 Procedures for Panning Bitmaps

Use the following procedure to pan your custom bitmaps.

1. Select by double touching, the desired bitmap image, e.g. Master 1920x1080 image from the list of video
patterns (shown below).

4 Video Pattern Home Preferences Help

Master Master Master A
720x480 1280x720 1920x1080
() S S

1080p 59.94Hz Color Bars

Touch and drag to pan the image on the display.

720p 50Hz Checkerboard
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2. Drag and pan the test pattern.
4.7.3 Procedures for Viewing the Video from an HDMI Source Device

Use the following procedures to view the incoming video from an HDMI source device.
1. Connect the HDMI source device under test to the 780 HDMI IN connector.

2. Touch select Test Source (DVD/STB) from the top level menu shown below.

Home Home Preferences Help

Video Pattern Audio Test Tone Test Sink Test Source
(Display/TV) (DVD/STB)

'SD Output Aux Channel Cable/Repeater Installer Tests
Analyzer Test

Color Bars

Home Preferences Help

HDMI (RGB) 720p 60Hz Pseudo Random

4. Touch select the Start Fullscreen activation button on the Video Display menu to view the incoming video
without viewing the metadata from the source device under test.
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4 Video Display Home Preferences Help

HDMI (RGB) 1080p 60Hz Color Bars

The video from the source is shown on the 780 LCD as depicted below.

Note that you can also view 3D video bitmaps as well. The following screen is a sample of what a 3D bitmap
would look like. The example below is a Top-and-Bottom format.

5. Touch select the screen to return to Video Display menu.
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4 Video Display Home Preferences | Help

Start Fullscreen

Start Detailed

HDMI(RGB) 1080p 60Hz Color Bars

6. Touch select the Start Fullscreen activation button on the Video Display menu to view the incoming video
along with the metadata from the source device under test. In this example a test pattern is shown.

Note also that the HDCP encryption status and AVmute status is shown. In addition to the AVI infoframe
values.

4 Video Display Home Preferences Help

Timing: 128
60 Hz Progressive
Video type: HDMI
Bits per color: 8
Color spa
Colorimetry:
ge: Limited
Wi e: 4
AV Mute: Off
HDCF: Off

HDMI (RGB) 1080p 60Hz Color Bars

7. Return to the Source Test menu by touching the LCD. The Source Test menu reappears.
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4.8 Testing Digital Audio on an HDTV or A/V Receiver

This section provides procedures for testing digital audio on an HDTV or A/V Receiver.

Note: It is recommended not to select bitmap images when outputting compressed audio clips. In a future
release of the product, the 780 will automatically switch from a bitmap to a standard image when you select a
compressed audio file for output.

Table 4-5 below summarizes the 780 support for digital audio.

Table 4-5: Summary of Audio Signal Types

Audio Signal Type Interfaces Description
Dolbys.1 A HDMI Provides a set of Ddlliyitab.1 noise patterns:
& Oniea A 5062kHz Pink
S A 2020kHz Pink
A Sine Wave
A Impulse
A Polarity
A Auto Time Delay
Dolby Digital Plus 7.1 A HDMI Provides a set of DdMyital Plus 7.1 sine wave clips:

A 2.0 192kHz2 chanel @ 192kHz sampling rate
A 5.1 192kHz6 channel @ 192kHz sampling rate
A 7.1 192kHz8 channel @ 192kHz sampling rate

DTSES 6.1 A HDMI Provides set of DTS ES 6.1 noise pattem clips
A Optical A 5002kHz Pink
A SPDIF A 2020kHz Pink
A Sine Wave
A Impulse
A Polarit
A Auto Time Delay
Dolby TrueHD A  HDMI Provides a set of Dolby TrueHD Hi Bit Rate sine wave clips:

A 192kHz 7.1 1kHz Truétxhannel @ 192kHz sampling ra
A  192kHz 7.1 2kHz Truétxhannel @ 192kHz sampling ra:
DTS HMaster Audio A HDMI Provides a sef DT$ID Hi Bit Rate sine wave clips:

A 192kHz 7.1 HDMA channel @ 192kHz sampling rate
A 192kHz 5.1 HDMA channel @ 192kHz sampling rate

PCM Sine Wave A HDMI Provides programmable sine waves:
(programmable) A Optical A Bits per sampleL6, 20, 24
A SPDIF

Sampling rate (kHZ2, 44.2, 48, 88.2, 96, 176.4, 192
Channel62.0,2.1,5.1, 6.1, 7.1

Level 0dB te99dB in 3dB incremépts channel)
Frequenciy0.01kHz to 20kkper channel)

Mutel On/Off (per channel)

> > > > >

4.8.1 Connecting the 780 to the Audio Rendering Device
Use the following procedures to make the physical connections from the 780 to the audio rendering device
under test.

1. Make the cable connection between the appropriate the 780 video output connector (e.g. HDMI OUT,
SPDIF or OPTICAL) and the input connector of the audio rendering device using the cables supplied.

November 3, 2011 Revision A26




780 Handheld Test Instrument i User Guide Page 38

Alternatively you may connect from the 780 video output connector to an HDTV through an HDMI repeater
device such as an A/V receiver. In this case make the HDMI connection between the HDMI OUT connector
on the 780 and the HDMI input of the HDMI repeater device using an HDMI-to-HDMI cable. Then connect
the HDTV to an active output on the repeater. The following illustrations depict the typical test
configurations.

The following illustrations depict the test setups for the HDMI audio, SPDIF audio and optical. Note also
that you can test directly into an HDTV without going through an A/V receiver.

780 Test Instrument Device Under Test Device Under Test
Reference Source Repeater Sink

......

780 Test Instrument Device Under Test Device Under Test
Reference Source Repeater Sink
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780 Test Instrument Device Under Test Device Under Test
Reference Source Repeater Sink

4.8.2 Procedures for Testing a Display with Dolby Digital or DTS Audio Test Patterns
Use the following procedures to run audio tests using Dolby Digital and or DTS audio test patterns. These test
patterns are useful for calibrating the room acoustics in a home theatre system.

1. Make the physical connections between the 780 and the audio rendering device as described in the
procedures above.

2. From the top level menu (shown in the figure below), select Audio Test Tone.

Home Home Preferences Help

Video Pattern Audio Test Tone Test Sink Test Source
(Display/TV) (DVD/STB)

1 g 7

3D Output Aux Channel Cable/Repeater Installer Tests
Analyzer Test

L cuawr :;-—R, o D et —d
T [ Ol )

HDMI (RGB) 720p 60Hz Color Bars |

The Audio Pattern (Test Tone) menu appears as shown below:
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4 Audio Pattern Home Preferences Help

O{*"\J‘ SPDIF

Dolby 5.1 DTS-ES 6.1 PCM Sine Wave

DTS-HD

HDMI (RGB) 480p 60Hz Pseudo Random

3. Touch select the desired Interface from the Audio Pattern menu (refer to the screen shot above which
shows HDMI). The options are Optical, SPDIF or HDMI.

4. Double touch select the Dolby Digital 5.1 or DTS-ES 6.1 item on the Audio Pattern menu (refer to the
screen shot above).

The following screen appears (DTS-ES shown):

4 DTS-ES 6.1 Samples Home Preferences Help
20-20kHz Pink
Sine Wave

Impulse

Polarity

HDMI (RGB) 720p 60Hz Color Bars

5. Touch select the desired audio test pattern. (500-2kHz Pink is shown selected in the sample screen shot
above and Sine Wave shown in the screen shot below.) Use the information in Table 4-6 below to
understand the application of each audio test pattern.
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4 Dolby 5.1 Samples Home Preferences Help

500-2kHz Pink Auto Time Delay

20-20kHz Pink
63Hz

T -

Impulse
P 1kHz

Polarit ,
Y 4kHz

HDMI (RGB) 1080p 60Hz Sharpness

Table 4-6; Audio Pattern Tests

Pattern Format Interfaces Range of Values
Pink Noise Patterns: DolbyDigitab.1 HDMI A Individually seledtabhannels
A 5002kHz Pink noise SPDIF A Cyclei cycling through each
A 2020kHz Pink noise Optical channeB seconds per channe
Appllcatlon: DTSES 6.1 HDMI
A Tests sound pressure SPDIF
level Optical
A Main speaker frequenc
response
iines\:/gv:;@attern: DolbyDigitab. 1 ngmlp Qhannlel selllecr':ion: |
; _ A Seleclichannels r &
2 iig':z ggﬁ:;?l A Cyclei cycling through each
A aKHz DTSES 6.1 et channeB seconds per channe
Application: Optical
A Speaker distortion
Impulséattern DolbyDigitas. 1 HDMI A Individually selectable channe
Application: SPDIF A Cyclei cycling through each
A Early reflections Optical channeB seconds per channe
DTSES 6.1 E'EQA.'F
Optical
Polarity Pattern DolbyDigitas. 1 HDMI A Individually selectable channe
Application: SP[_)”: A Cyclei cycling through each
A Polarity of the speaker Optical channeB seconds per channe
wires DTSES6.1 gg['\)"l'lz
Optical
Auto Time Delay DolbyDigitas. 1 HDMI A Individually selectable channe
Application: SPEIFI A Cyclei cycling through each
ptica
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Table 4-6: Audio Pattern Tests

Pattern Format Interfaces Range of Values

A Fine tunes sound HDMI channeB seconds per channe
convergence using the DTSES 6.1 SPDIF
distance setting in an A Optical

4.8.3 Procedures for Testing a Display with Dolby Digital or DTS Sine Wave Clips
Table 4-7 below summarizes the 780 support for digital audio.

Table 4-7: Summary of Audio Sine Wave Clips

Sine Wave Audio Clips Interfaces Description

Dolby Digital Plus 7.1 A HDMI Provides a set of DdMyital Plus 7.1 sine wave clips:

A 2.0 192kHz2 channel @ 192kHz sampling rate
A 5.1 192kHz6 channel @ 192kHz sampling rate
A 7.1 192kHz8 channel @ 192kHz sampling rate

Dolby TrueHD A HDMI Provids a set of Dolby TrueHD Hi Bit Rate sine wave clips:

A 192kHz 7.1 1kHz TruéHxhannel @ 192kHz sampling rate
A 192kHz 7.1 2kHz Truér2xhannel @ 192kHz sampling rate

DTS HD HRA A HDMI Provides a set of BHIB Hi Bit Rate sine wave clips:

A 192kHz 7.1 53kb HDHRA8 chanel @ 192kHz sahmgrate
A 192kHz 5.1 3840kb HDiHRAhanel@ 192kHz saflimgrate
A 192kHz 7.1 5760kb HDHBAhanel@ 192kHz salingrate

DTS HD Master Audio A HDMI Provides a set of BHIS Hi Bit Rate sine wave clips:

A 192kHz 7HIDMA 8 channel @ 192kHz sampling rate
A 192kHz 5.1 HDMA channel @ 192kHz sampling rate

Use the procedures below for testing multi-channel Dolby or DTS sine wave using clips.

1. Make the cable connection between the appropriate the 780 video output connector (e.g. HDMI OUT,
SPDIF or OPTICAL) and the input connector of the audio rendering device using the cables supplied.

2. From the top level menu (shown in the figure below), select Audio Test Tone.

Home Home Preferences Help

Video Pattern Audio Test Tone Test Sink Test Source
(Display/TV) (DVD/STB}

730 Output Aux Channel Cable/Repeater 7 Installer Tests
Analyzer Test

HDMI (RGB) 720p 60Hz Color Bars
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The Audio Pattern (Test Tone) menu appears as shown below:

4 Audio Pattern Home Preferences Help

Optical |[ SPDIF

Dolby5.1 DTS-ES 6.1 PCM Sine Wave

DTS-HD

HDMI (RGB) 480p 60Hz Pseudo Random

3. Touch select the desired Interface from the Audio Pattern (Test Tone) menu (refer to the screen shot
above which shows HDMI). The options are Optical, SPDIF or HDMI.

4. Double touch select the Dolby Digital Plus 7.1/TrueHD or DTS-HD item on the Audio Pattern (Test
Tone) menu (refer to the screen shot above).

One of the following screens will appear:

4 DTS-

S HD

HD Samples Home Preferences Help

HRA

192k 7.1 5760kb HDHRA 192k 7.1 5376kb HDHRA

192k 5.1 3840kb HDHRA

5.1 192kHz HDMA

HDMI (RGB) 480p 60Hz Pseudo Random
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Home Preferences Help

DD+ 7.1 192kHz DD+ 5.1 192kHz

DD+ 2.0 192kHz

TrueHD 1kHz 7.1 192kHz TrueHD 2kHz 2.0 192kHz

HDMI (RGB) 480p 60Hz Pseudo Random

5. Touch select the desired clip.
4.8.4 Procedures for Testing with Programmable Sine Waves

Use the procedures below for testing with programmable sine waves. Table 4-8 below describes the audio sine
wave parameters that can be configured.

Table 4-8: Sine Wave Audio Pattern

Pattern Interface Description
PCM Sine Wave A HDMI Provides programmable sine waves:
(programmable) A Optical A Bits per samilel6, 20, 24
A SPDIF A Sanpling rate (kHzB2, 44.2, 48, 88.2, 96, 176.4, 192
A Channels2.0,2.1,5.1,6.1,7.1
A Level 0dB te99dB in 3dB increments (per channel)
A Frequenciy0.01kHz to 20kHz (per chaimm&z

_increments
A Muteg On/Off (per channel)

1. Make the cable connection between the appropriate the 780 video output connector (e.g. HDMI OUT,
SPDIF or OPTICAL) and the input connector of the audio rendering device using the cables supplied.

2. From the top level menu (shown in the figure below), select Audio Test Tone.

Home Home Preferences Help

Video Pattern Audio Test Tone Test Sink Test Source
(Display/TV) (DVD/STB}

3D Output Aux Channel Cable/Repeater | | Installer Tests
Analyzer Test

sl - |}

HDMI (RGB) 720p 60Hz Color Bars |
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The Audio Pattern menu appears as shown below:

< Audio Pattern Home Preferences Help

o P
nieriace

Off " SPDIF HDMI

Dolby 5.1 DTS-ES 6.1 ! PCM Sine Wave

DD+ 7.1 DTS-HD HRA

HDMI (RGB) 720p 60Hz Color Bars

3. Touch select the desired Interface (shown in the screen above) to select the active digital audio output.
(Optical selected in the example screen shot above.)

4. Double touch select the PCM Sine Wave item (shown in the screen above).
The PCM Sine Wave Options menu appears as shown below:
4 PCM Sine Wave Options Home Preferences Help
Bit ple Sample Rate Channels

48 kHz = < 20| =

Mute
-1k |[-100| 1000 Hz |+100|| +1k

-3db| -21dB |[+3db -10 -1 +1 +10

HDMI (RGB) 720p BOHz Zone Plate

5. Touch select the values for the Bits per Sample using the three buttons provided. (24 bits is selected in
the example above.)

6. Touch select the Sampling Rate by incrementing the associated arrows adjacent to the current value.
(Refer to the screen shot above which shows 96 kHz selected.)

7. Touch select the Channels by incrementing the associated arrows adjacent to the current value. (Refer to
the screen shot above which shows 7.1 selected.)

8. Specify the Level by touch selecting the associated increment or decrement buttons showing +3dB and -
3dB. (Refer to the screen shot above which shows the level at 0dB.) Repeat for each channel. You can
specify the level for each channel individually.

9. Specify the Frequency of the sine wave by touch selecting the associated increment or decrement buttons.
There are four buttons on the left of the current value. (1.00 kHz is shown selected in the screen shot
above) The four buttons provide a variety of increment and decrement values for convenience. Repeat for
each channel. You can specify the frequency for each channel individually in 1 Hz increments
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10. Specify which channels you want to mute by touch selecting a channel and then touch selecting the Mute
activation button. You can only select one channel at a time. Note that only the active channels (the ones

specified in Channels will be selectable. (Refer to the screen shot above.)
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5 Using the 780 Test Instrument to TesHDMI Protocols onSink Devices

This section provides procedures for testing HDMI sink devices such as HDTVs, projectors and inputs on
repeater devices. The features and functions described in this section are included only if you have
purchased the Network Analyzer option.

5.1 TestingHDCP on an HDMI HDTV or HDMI Repeater Device

This section provides procedures for testing HDCP on an HDMI equipped HDTVs. The HDCP authentication
test initiates and HDCP authentication with the sink device (with or without a repeater) and displays the AKSV
and BKSV values, the An value, the Ro values and the Ri values. A pass/fail indication is provided as well.

5.1.1 Configurations for Testing HDCP on an HDMI Sink Device

You can run this test in two configurations.
A 780 HDMI OUT port connected directly to an HDTV input

A 780 HDMI OUT port connected to a repeater device which is then connected to a downstream HDTV.
These configurations are shown below:

780 Test Instrument Device Under Test
Reference Source Sink
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780 Test Instrument Device Under Test Device Under Test
Reference Source Repeater Sink

......

5.1.2 Procedures for Testing HDCP on an HDMI Sink Device

Use the procedures below to run an HDCP test on an HDMI sink.
1. Make the physical connections between the 780 HDMI OUT connector and the display device under test.

2. Enable the HDMI output using the procedures at Selecting a Signal Type and Resolution.

3. Touch select Test Sink (Display/TV) from the top level menu shown below.

Home Home Preferences Help

Video Pattern Audio Test Tone Test Sink Test Source
(Display/TV) (DVD/STB)

1 g T —

Aux Channel Cable/Repeater Installer Tests
Analyzer Test

HDMI (RGB) 720p 60Hz Color Bars |

4. Select HDCP Test from the Sink Tests menu shown below.
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4 Sink Tests Home Preferences

EDID Test

HDCP Test _

HDMI (RGB) 1080p 60Hz Color Bars

5. Touch select Enable from the HDCP Output Tests menu shown below.

4 HDCP Output Test Home Preferences Help

Enable

Auto-Restart

HDMI(RGB) 720p 60Hz Color Bars

The Pass/Fail results and the key values exchanged during the authentication are presented on the display
as shown below:

4 HDCP OQOutput Test Home Preferences Help

. - Bksv =0xF4D9695294
Disable Bcaps = 0x80 ( HDMI )
Generated An = 0xC12BF44C866971C2
: == Aksv = 0x3325DD2B15
Auto-Restart | Ro (0xACEB) matched RO' (OXACEB)

Check #1:
Ri = 0x5AA1
Ri' = 0x5AA1

HDMI (RGB) 1080p 60Hz Color Bars

6. Touch select Auto-Restart to restart HDCP authentication.
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Alternatively you can run this test from the command line as follows:

HDCP?
0 /l'indicates pass (1 indicates a failure)

5.2 Verifying the EDID on anHDMI HDTV or HDMI Repeater Device

This section provides procedures for verifying and viewing the EDID of an HDMI HDTV or an HDMI repeater
device such as an A/V receiver. You can also compare two EDIDs.

5.2.1 Configurations for Verifying and Viewing the EDID on an HDMI Sink Device

The following illustrations depict the typical test setups. You can either connect directly to an HDTV or to a
repeater device connected to an HDTV.

780 Test Instrument Device Under Test
Reference Source Sink

- o

780 Test Instrument Device Under Test Device Under Test
Reference Source Repeater Sink

5.2.2 Procedures for Testing and Viewing the EDID on an HDMI Sink Device
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Use the procedures below to run an EDID test on an HDMI sink.
1. Make the physical connections between the 780 HDMI OUT connector and the display device under test.

2. Enable the HDMI output using the procedures at Selecting a Signal Type and Resolution.

3. Touch select Test Sink (Display/TV) from the top level menu shown below.

Home Home Preferences Help

Video Pattern Audio Test Tone Test Sink Test Source
(Display/TV) (DVD/STB}

3D Output Aux Channel Cable/Repeater | | Installer Tests
Analyzer Test

HDMI(RGB) 1080p 60Hz Color Bars p—

4. Touch select EDID Test from the Sink Tests menu shown below.

4 Sink Tests l Home Preferences | Help

EDID Test

HDMI(RGB) 1080p 60Hz Color Bars

5. Touch select the Read activation button from the EDID Test menu shown below.

The EDID information is presented on multiple pages on the display. An example of a few of the pages of
an EDID listing is shown below. You scroll through all the pages using the scroll bar at the right side of the
listing. In addition, the EDID test runs a check on the EDID header and checksum to determine if the EDID
is valid and runs a portion of the EDID compliance test of the HDMI Compliance Test Specification.
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4 EDID Test

Read

Save
Compare

Use on Rx

HDMI (RGB)

4 EDID Test

Read

Save
Compare

Use on Rx

HDMI (RGB)

4 EDID Test

Read

Save
Compare

Use on Rx

HDMI (RGB)

Home Preferences Help

EDID Summary: A
Header is OK. All checksums OK. EDID Ver. 1.3

HDMI: Yes ( PA 1.0.0.0, 36, 30 bit color ) 1
Manufacturer/Product: QDI 780

Pref. Native Timing: 1920x1080 60.00Hz

SVDs: 480i 480p 576i 576p 720p 1080i 1080p

1080p24

Speakers: [ RLC/RRC RL/RR FC LFE FL/FR ]

PCM8ch., [3244.1 4888.296 176.4 192] kHz @

[16 20 24] bits

AC-3 8 ch., [32 44.1 48] kHz, max rate 640 kHz v
DTS 8 ch., [44.1 48] kHz, max rate 1536 kHz

Dolby DD+ 8 ch., [44.1 48] kHz

480p 60Hz Pseudo Random

Home Preferences Help

Descriptor Block 1 (Detailed Timing) A
Pixel clock: 148.50MHz

Active video: 1920 x 1080

Total video: 2200 x 1125

HSYNC: Delay 88, Width 44

VSYNC: Delay 4, Width 5

Image size: 800mm x 450mm

Border: 0 pixels x 0 lines

Scan type: Progressive

Stereo mode: Normal display, no stereo
Sync: Digital Separate, VSYNC+, HSYNC+,

480p 60Hz Pseudo Random

Home Preferences Help

Audio Details: A
Speakers: [ RLC/RRC RL/RR FC LFE FL/IFR ]

PCM8ch., [3244.1 4888.296 176.4 192] kHz @

[16 20 24] bits

AC-3 8 ch., [32 44.1 48] kHz, max rate 640 kHz

DTS 8 ch., [44.1 48] kHz, max rate 1536 kHz

Dolby DD+ 8 ch., [44.1 48] kHz

DTS-HD 8c¢ch.,[44.1 48 88.2 96 176.4 192] kHz

MAT (MLP) 8 ch., [44.1 48 88.2 96 192] kHz

480p 60Hz Pseudo Random
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4 EDID Test Home Preferences Help

CEA Video Descriptor Block 1: A
[1080p60 (Native) ] [1080p50] [1080p24] [1080i30]
[1080i25] [720p60] [720p50] [480p60(16:9)]
[480p60(4:3)] [576p50(16:9)] [576p50(4:3)]
[480i30(16:9)] [480i30(4:3)] [576i25(16:9)]
" [576i25(4:3)] [640x480] [480p2x60(16:9)]
SEVC [480p2x60(4:3)] [576p2x50(16:9)] [576p2x50(4:3)] |15
[240p4x60(16:9)] [240p4x60(4:3)] [288p50(4:3)]
Compare [288p50(16:9)] [576i4x25(4:3)] [576i4x25(16:9)]
[288p4x50(4:3)] [288p4x50(16:9)] [480i4x30(4:3)]
[4804x30(16-9)] [240p60(16:9)] A 4
Use on Rx

HDMI (RGB) 480p 60Hz Pseudo Random

The EDID sink test will also run certain sections of the EDID compliance test. The sections that are run are
those sections that do not require Capabilities Declaration Form (CDF) information to be entered for
example Test ID 8-2 shown in the following screen example below.

4 EDID Test Home Preferences Help

3 | TestID 8-2: EDID VESA Structure
Read -PASS A

Save

Compare

Use on Rx

HDMI (RGB) 1080i 30Hz Pseudo Random

5.2.3 Workflow for Comparing EDIDs

Use the following procedures to compare two EDIDs. The following is the workflow for comparing two EDIDs.
A Load a reference EDID either from an EDID file stored on the 780 or an EDID you have obtained from an
HDTV and subsequently stored.

Load the reference EDID.

Connect the 780 HDMI OUT port to the HDMI sink device whose EDID you wish to compare with your
reference EDID.

A Compare the two EDIDs.

Note: To load an EDID use the procedures described in Adding Reference EDIDs for Use in Testing HDMI
Devices.

> >
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5.2.4 Procedures for Comparing EDIDs

Use the following procedures to compare two EDIDs.

1. Follow the procedures above for Selecting a Signal Type and Resolution to enable the HDMI output.

2. Touch select Test Sink (Display/TV) from the top level menu shown below.

Home Home Preferences Help

Video Pattern Audio Test Tone Test Sink Test Source
(Display/TV) (DVD/STB)

730 Output Aux Channel Cable/Repeater Installer Tests
Analyzer Test

3l © 01

HDMI (RGB) 1080p 60Hz Color Bars |

3. Touch select EDID Test from the Sink Tests menu shown below.

4 Sink Tests l Home Preferences Help

EDID Test

HDMI(RGB) 1080p 60Hz Color Bars

4. Touch select Load from the EDID Tests menu. The following screen results.
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4 EDID Test Preferences

Load File
Save Load TV Default
Compare Load AVR Default

Use on Rx

HDMI (RGB) 480p 60Hz Pseudo Random

o

Touch select the Load option from the EDID Test menu shown above that you want to use as a reference
EDID. The options:

Load File 7 Loads from an EDID file stored on the 780 file system

Load TV Default T Loads the standard reference EDID for a TV from the 780 file system

Load AVR Default - Loads the standard reference EDID for a AVR from the 780 file system

o > > >

If you have selected the Load File option, the following screen results. Select the file that you wish to use
as the reference EDID. In the example below there is only one file.

4 EDID Files Home Preferences Help

sony.xml hsd.xm| myedid.xmi

v

HDMI (RGB) 1440x3800 59.88Hz Color Bars

The EDID is loaded and displayed on the screen.
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4 EDID Test Home Preferences Help

| EDID Summary:
Read Header is OK. All checksums OK. EDID Ver. 1.3 A

HDMI: Yes ( PA 1.0.0.0, 36, 30 bit color ) 1
Manufacturer/Product: QDI 780
Pref. Native Timing: 1820x1080 60.00Hz
SVDs: 480i 480p 576i 576p 720p 1080i 1080p
SEV 1080p24
Speakers: [ RLC/RRC RL/RR FC LFE FLFR ]
Compare PCM 8 ch., [32 44.1 48 88.2 96 176.4 192] kHz @
[16 20 24] bits
AC-38ch,, [32 44.1 48] kHz, maxrate 640 kHz W
Use on Rx DTS 8 ch., [ 44.1 48] kHz, max rate 1536 kHz
Dolby DD+ 8 ch., [ 44.1 48] kHz

HDMI(RGB) 480p 60Hz Pseudo Random

7. Connect the 780 HDMI OUT port to an HDMI sink device (e.g. HDTV or A/V receiver) and touch select
Compare. The results will show PASS or FAIL with an explanation as in the following two screen
examples.

< EDID Test Home Preferences Help

| PASS - EDID of the device connected to Tx port
Read matches the currently loaded reference EDID. A

1

Save
Compare

Use on Rx

HDMI(RGB) 480p 60Hz Pseudo Random

When a failure occurs the following message is displayed.
4 EDID Test Home Preferences Help

Read FAIL - EDID of the device connected to Tx port does ‘
“ not match the currently loaded reference EDID.

1

Load

Save

Compare

Use on Rx

HDMI (RGB) 480p 60Hz Color Bars

5.3 Viewing the CEC devices on an HDMI network

This section describes how to view the CEC devices on an HDMI network.
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5.3.1 Configurations for Testing CEC on an HDMI Sink Device

You can run this test in two configurations.
A 780 HDMI OUT port connected directly to an HDTV input

Page 57

A 780 HDMI OUT port connected to a repeater device which is then connected to a downstream HDTV.

These configurations are shown below:

780 Test Instrument Device Under Test
Reference Source Sink

-

780 Test Instrument Device Under Test Device Under Test
Reference Source Repeater Sink

5.3.2 Procedures for Testing CEC on an HDMI Sink Device

Use the following procedures to test CEC on an HDMI sink device.

1. Connect the 780 HDMI OUT port to an HDMI sink device (e.g. HDTV or A/V receiver) using the

configuration guidelines provided above.

2. Follow the procedures above for Selecting a Signal Type and Resolution to enable the HDMI output.

3. Touch select Test Sink (Display/TV) from the top level menu shown below.
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Home Home Preferences Help

Video Pattern ' AudioTestTone TéslSink "'TeslSource
(Display/TV) (DVD/STB}

-3-:-%“- =

l. -l

730 Output Aux Channel Cable/Repeater 7 Installer Tests
Analyzer Test

O LT

HDMI (RGB) 1080p 60Hz Color Bars e

_ SIIERE—

4. Touch select the CEC Test activation button from the Sink Tests menu shown below.

4 Sink Tests Home Preferences Help

EDID Test

HDCP Test

HDMI (RGB) 1080p 60Hz Color Bars

The CEC devices on the HDMI network are presented on the display as shown below:

4 CEC Input Test Home Preferences Help

TV (LA=0) found
Recorder 1 (LA=1) found
Recorder 2 (LA=2) found
Tuner 1 (LA=3) found
Player 1 (LA=4) found
Audio System (LA=5) found
Tuner 2 (LA=6) found
Tuner 3 (LA=7) found

HDMI (RGB) 1080p 60Hz Checkerboard
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5.4 Multi -protocol (HDCP, EDID and CEC) testingon an HDMI HDTV

This section provides procedures for testing HDCP, EDID and CEC using the Aux Combo Test image. The Aux
Combo Test image runs tests similar to the individual HDCP, EDID and CEC tests except that the results are
displayed on the HDTV that the 780 HDMI output is connected to.

5.4.1 Configurations for running multi-protocol tests on an HDMI Sink Device

You run this test with the 780 HDMI OUT port connected directly to an HDTV input

This configuration is shown below:

780 Test Instrument Device Under Test
Reference Source Sink

5.4.2 Procedures for running multi-protocol tests on an HDMI Sink Device

Use the procedures below to run a multi-protocol test on an HDMI sink.
1. Make the physical connections between the 780 HDMI OUT connector and the display device under test.

2. Enable the HDMI output using the procedures at Selecting a Signal Type and Resolution.

3. Touch select video pattern status and activation button on the lower right of the LCD interface.

Home Home Preferences Help

Video Pattern Audio Test Tone Test Sink Test Source
(Display/TV) (DVD/STB)

e -

3D Output Aux Channel Cable/Repeater Installer Tests
Analyzer Test

L ,{"' o D S
L o/l
ol =
HDMI (RGB) 720p 60Hz Color Bars _
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4. Touch select the Aux Combo Test pattern from the second page of the Video Pattern menu shown below.

4 Video Pattern Home Preferences Help

White Pluge Checker- Zone Plate PGCwrgh JD Boxes ‘
. board (Bitmap) -
- |
= + ' (4] (+]

ot 4+
3D Color 3D Crosstalk jl Aux Combo
Ramp Test
Master
1920x1080

HDMI (RGB) 1080p 60Hz

The results will appear on the connected display. An example of the results is shown below:

EDID Raw Data:
00 01 02 03 04 05 06 07 08 09 OA 0B 0C 0D OE OF

00 FF FF FF FF FF FF 00 52 62 05 02 00 00 00 00
00 11 01 03 80 69 3B 78 OA 0D C9 AOD 57 47 98 27
12 48 4C 20 CE 00 8B C0 81 80 01 01 01 01 01 01
01 01 01 01 01 01 02 3A 80 18 71 38 2D 40 58 2C
45 00 C4 8E 21 00 00 1E 8C OA DO 8A 20 EO 20 10
10 3E 96 00 C4 8E 21 00 00 18 00 00 00 FC 00 54
53 42 20 54 56 OA 20 20 20 20 20 20 00 00 00 FO
00 17 4C OF 44 OF 00 OA 20 20 20 20 20 20 01 D1
02 03 24 77 4A 90 05 04 03 07 02 06 01 20 22 23
09 07 07 6C 03 OC 00 10 00 00 1E CO 22 22 28 28
€3 05 03 01 01 10 00 72 51 DO 1E 20 6E 28 55 00
C4 8E 21 00 00 1€ 8C OA A0 14 51 FO 16 00 26 7C
43 00 C4 8E 21 00 00 98 8C OA DO 8A 20 EO 2D 10
10 3E 96 00 13 8E 21 00 00 18 8C OA A0 14 51 FO
16 00 26 7C 43 00 13 8E 21 00 00 98 01 1D 80 18
71 1C 16 20 58 2C 25 00 C4 8E 21 00 00 9E 00 05

EDID Header OK Al checksums OK

020
030
040
050
060
oro
080
090
0A0
080
000
000
0E0
OF0

IMGL AuxTest
IMGU

Master
1280x720

HOCP Tost:

Bksv = 0xC863899397

Bcaps = 0x80 ( HOMI )

Generated An = 0x125F28FCOF04 1COA
Aksy = 0x847703170€

RO (0xBD36) matched RO' (OxBDA6)

RI maich results:

Thied pan of authentication OK:

Ri = 0xBE28

R = OXBE28

CEC Tost:
CEC TV (LA=0) found

Alternatively you can run the AuxComboTest from the command line as follows:
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6 Using the 780 Test Instrument to Test HDMI Source Devices

This section provides procedures for testing HDMI source devices such as DVD players, set top boxes and
outputs on repeater devices. The features and functions described in this section are included only if you
have purchased the Network Analyzer option.

6.1 Testing Video from an HDMI Source Device

This subsection describes how to test the video on HDMI source devices.

Note: You will not obtain correct results when you test a DVI device with computer formats.
6.1.1 Connection Configurations for Testing HDMI Source Devices

The 7806s HDMI input port acts as a fireferenkhtea HDMI
known good HDMI sink device to conduct a basic confidence test of an HDMI source device. This test ensures

that you are receiving a valid HDMI video signal by displaying the timing of the incoming signal and informing

you whether it is HDCP encrypted or not. You can run this test in three configurations:

Source device connected directly to the 780 HDMI IN connector.

Source device connected to the 780 HDMI IN connector through a repeater device.

780 HDMI OUT and HDMI IN ports acting as both as a known good source and a known good sink connect
to both the input and output of the repeater device.

> > >

In all cases the 780 is emulating a sink to test an upstream source. In the third configuration, the 780 is
emulating both an HDMI source and sink. These test configurations are shown below.

Device Under Test 780 Test Instrument
Source Reference Sink
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Device Under Test Device Under Test 780 Test Instrument
Reference Sink

Source

780 Test Instrument Device Under Test
Reference Source/Sink Repeater

6.1.2 Procedures for Testing Video on an HDMI Source Device

Page 62

Use the following procedures to test the video from an HDMI source device. You can view the incoming video

and check the video and timing parameters of the incoming video.

1. Make the physical connection between the 780 HDMI IN port and the source device under test using the

configuration instructions above.

2. Touch select Test Source (DVD/STB) from the top level menu shown below.
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