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Preface

Notice

THIS DOCUMENT IS PROVIDED “AS IS” WITH NO WARRANTIES WHATSOEVER, EXPRESS OR IMPLIED,
INCLUDING, WITHOUT LIMITATION, NO WARRANTIES OF MERCHANTABILITY, NONINFRINGEMENT,
FITNESS FOR ANY PARTICULAR PURPOSE, OR ANY WARRANTY OTHERWISE ARISING OUT OF ANY
PROPOSAL, SPECIFICATION, OR SAMPLE.

HDMI Forum, Inc. and its members disclaim all liability, including liability for infringement of any
proprietary rights, relating to use of information in This Specification.

Document Revision History

1.0 April 11, 2014 - Initial Release.

Intellectual Property

Copyright partly in this document is owned by the HDMI Forum, Inc., who reserves all rights therein. The

Forum hereby grants a copyright license to portions of this document that were created by the HDMI
Forum for use by Test Equipment Makers, HDMI Adopters and HDMI ATCs and others that access this
document through the HDMI Adopter Extranet to use this document for the testing of purported HDMI
Licensed Products (as defined in the HDMI Adopters Agreement and the HDMI Adopters Addendum).

Copyright partly in this document is owned by Quantum Data, Inc., who reserves all rights therein. By
uploading or otherwise delivering this document for publication on the HDMI Extranet, Quantum Data,
Inc. hereby grants a copyright license to portions of this document that were created by Quantum Data,
Inc. to HDMI Adopters, HDMI ATCs and others that access this document through the HDMI Adopter
Extranet to use this document for the testing of purported HDMI Licensed Products.

Only versions of this document that are approved and considered the current versions may be used by
HDMI Adopters for compliance testing.

No charge or fee is associated with such copyright license grant provided herein.

Contact Information

The URL for the HDMI Forum web site is: http://www.hdmiforum.org/

The URL for the Quantum Data website is: http://www.quantumdata.com.
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Introduction

This document provides a set of Method of Implementation for test method described in HDMI
Compliance Test Specification Version 2.0 (HDMI CTS 2.0). HDMI Forum created HDMI CTS 2.0 to
specify a set of tests that should be performed to verify features described in HDMI Specification
Version 2.0.

Scope

This document provides testing procedures for HDMI CTS 2.0 Test ID HF1-51: “Source AVI
Infoframe - YCBCR 4:2:0 Tests.” The procedure below deals with single resolution and only one
Test ID is considered at a time.

References Document

Normative References

High-Definition Multimedia Interface Specification Version 1.4b, October 11, 2011.
HDMI Compliance Test Specification Version 1.4b, October 11, 2011.
High-Definition Multimedia Interface Specification Version 2.0, August, 2013.
HDMI Compliance Test Specification Version 2.0.

Informative Reference

No additional informative references.
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Test ID HF1-51: Source AVI Infoframe - YCBCR 4:2:0 Tests

Objective
Confirm that a YCsCr4:2:0 signaling information in the AVI infoframe is correct.

Table 7-93 Source AVI InfoFrame — YCBCR 4:2:0 Requirements

Reference Requirement

[HDMI 2.0: 7.1] “A Source shall not send a Video Format with YCBCR
4:2:0 Pixel Encoded data to a Sink that does not indicate
support for such format.”

[HDMI 2.0: 7.1.2] “When a Source sends YCBCR 4:2:0 Pixel encoded data
across an HDMI cable, the Y2, Y1, and YO fields of the AVI
InfoFrame shall be setY2=0,Y1=1and Y0 =1, as
defined in CEA-861-F Section 6.4 and CEA-861-F Table 9.”
CEA 861-F, Section 6.2 <See reference for details on AVI Infoframe>

Capability(s)
The Source DUT supports at least one Video Format in YCsCr4:2:0 color sampling mode.

Test Equipment

Generic Equipment Vendor Specific Equipment Quantity
1 DDC Slave Emulator 980 Advanced Test Platform series: 1
2 EDID Emulator 980 HDMI Protocol Analyzer module 1
3 297MHz Video Protocol Analyzer w/ HDMI CTS 2.0 Compliance Test Package #1 1
YCgCr 4:2:0 option

Generic Procedure
1 If the CDF field Source_ HDMI_YCBCR_420 is “N”, then SKIP this test.

2 Connect the Source DUT to a 297MHz Video Protocol Analyzer with the DDC Slave
Emulator and EDID Emulator.

3 Program the EDID Emulator to reveal an EDID containing the following:
3.1 YCBCR4:2:0 Video Data Block with:

3.1.1 YCsCr4:2:0-only with SVDs =96, 97, 101, 102, 106 and 107 (NOTE: If a
regular Video Data Block is also present, then it shall not contain SVDs = 96,
97, 101, 102, 106, or 107)

3.1.2 No HF-VSDB shall be included.

4 Operate the Source DUT to output a 24-bit/Pixel YCBCR4:2:0 Pixel encoded signal at a
Video Format for which it supports 4:2:0 transmission (see CDF field
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Source_HDMI_YCBCR_420), repeating all of the following tests for at least one of the
supported Video Formats.

Perform the AVI InfoFrame (HBO, HB1 = 0x82, 0x02) test.
5.1 If the AVI InfoFrame does not occur at least once per two Video Fields, then FAIL.
5.2 If PB1 bit 7, bits 6 and 5 (Y2, Y1, YO fields) does not equal to 011b, then FAIL.

5.3 If PB4 (VIC7, VIC 6, VIC5, VIC 4, VIC 3, VIC 2, VIC 1, VIC 0) does not equal to one of
96, 97, 101, 102, 106 or 107, then FAIL.

5.4 If bytes PB14 through PB27 are not equal to 0, then FAIL.
5.5 If PB5 bit3:::0 (PR 3-::0) does not equal to 0000b, then FAIL.

Program the EDID Emulator to reveal an EDID containing the following and repeat steps 4
and 5 above:

6.1 Video Data Block with SVDs for 96, 97, 101, 102, 106 and 107 (NOTE: YCBCR4:2:0
Video Data Block shall be removed).

6.2 YCBCR4:2:0 Capability Map Data Block with a Capability Bit Map where the bits
corresponding to SVDs for 96, 97, 101, 102, 106 and 107 are set (=1).

Program the EDID Emulator to reveal an EDID containing:

o All of the VICs 96, 97, 101, 102, 106 and 107 as SVDs in the Video Data Block.

) A YCBCR4:2:0 Video Data Block (length-field=1, no SVDs).

J A YCBCR4:2:0 Capability Map Data Block (length-field=1, no YCsCr4:2:0 Capability
Bit Map).

Operate the Source DUT to output a YCBCR4:2:0 Pixel encoded signal at one of the Video
Formats for which it supports 4:2:0 transmission (see CDF field
Source_HDMI_YCBCR_420_Video_Formats).

8.2 If Source DUT outputs a YCBCR4:2:0 Pixel encoded signal, then FAIL. If the leading
edges of Hsync and Vsync are not perfectly aligned to the exact Pixel (i.e. + or -0
Pixels), then FAIL.

Program the EDID Emulator to reveal an EDID containing:
o None of the VICs 96, 97, 101, 102, 106 and 107 as SVDs in the Video Data Block.

o No YCBCR4:2:0 Video Data Block.
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10

Operate the Source DUT to output a YCBCR4:2:0 Pixel encoded signal at one of the Video
Formats for which it supports 4:2:0 transmission (see CDF field
Source_HDMI_YCBCR_420_Video_Formats).

10.1 If Source DUT outputs a YCBCR4:2:0 Pixel encoded signal, then FAIL.
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Vendor Specific Test Procedure
Test Equipment

A variety of equipment is needed for testing HDMI products. Each piece is authorized and
included by name in this Compliance Test Specification. This section describes the Quantum Data
test equipment.

HDMI Protocol Analyzer module

The Quantum Data 980 HDMI Protocol Analyzer module can be installed in any of the 980 series
Advanced Test Platforms. This 980 HDMI Protocol Analyzer module serves the generic test
functions called out in the HDMI 2.0 Generic CTS. Refer to the table below:

ltem |Quantum Data Equipment

1 980 Advanced Test Platform series:

Equipped with: |980 HDMI Protocol Analyzer module

HDMI CTS 2.0 Compliance Test Package #1

980 HDMI Protocol Analyzer Module with 980 Series Platform Configurations

The figures below show depictions of the 980 HDMI Protocol Analyzer module equipped in
various 980 series platforms. Note: Card positioning may vary depending on configuration.

Current 980 HDMI Protocol Analyzer board rev. Previous 980 HDMI Protocol Analyzer board rev.
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Source AVI Infoframe YCsCr 4:2:0 Tests

Test ID HF1-51 - Source AVI Infoframe YCgCr 4:2:0 Tests

1. Objective

Confirm that a YCBCR 4:2:0 signaling information in the AVI infoframe is correct. The test verifies
that when a source sends YCBCR 4:2:0 pixel encoded data it also sends the proper information in
the AVI Infoframe. The test also verifies that the source does not send a video format with YCBCRr
4:2:0 pixel encoding if the sink does not indicate support for the format.

2. Test Overview

This test is run for one YCBCR 4:2:0 compliant format timing with four EDID configurations. The
980 HDMI Protocol Analyzer’s Compliance Test application automatically provisions the EDID
configurations to facilitate the test. The Pass/Fail criteria is assessed by the application with no
human examination required.

3. Procedure

Use the following procedure to conduct this test.

1 Connect Source DUT to the Quantum Data 980 HDMI Protocol Analyzer at the module’s
port labeled Rx. Use a High Speed HDM I cable. Refer to the figures below for reference.
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980 series platform with
HDMI Protocol Analyzer module

O Yo 5 PC with 980 GUI Manager
. OO Optional

HDMI Source DUT

-~

High Speed . j— ) Ethernet cable
HDMI cable

9808 platform with
HDMI Protocol Analyzer module

PC with 980 GUI Manager
(Optional)

HDMI Source DUT

!
v

E-NET Cable

HDMI Cable

| High Speed

PC with 980 GUI Manager
(Optional)

980R platform with
HDMI Protocol Analyzer module

HDMI Source DUT

High Speed E-NET Cable
HDMI Cable

Operate the Source DUT to output a YCBCR 4:2:0 Pixel encoded signal at a Video Format
for which it supports YCBCR 4:2:0 transmission.

Use Quantum Data 980 Embedded Manager GUI (touchscreen) or invoke Quantum Data
980 External Manager GUI (Windows application).
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Note: You will not need to connect the PC shown in the figures above if you are running
the compliance test through the 980’s embedded display. The PC running the 980 HDMI
Protocol Analyzer module’s compliance test application is connected to the 980 through a

standard Ethernet cable.

Complete the following steps:

4.1 Click on the HDMI Source CTS 2.0 icon in the Compliance Tests page of the Apps

panel.

® Apps

‘ quantumdata
B,

Compliance Tests

HDMI EDID HDMI Source
CTS 1.4b CTS 1.4b

HDMI Sink HDMI Sink
CTS 1.4b CTS 2.0

MHL Source
CTS1.2-21

CBUS Source CBUS Sink
CTS1.2-21 CTS51.2-21

Page 2 of 4
Card Control Compliance Tests

==

HDMI Source
CTS 2.0

HDMI HDCP Transmitter
CTS1.2

MHL Dongle
CTS1.2-21

CBUS Dongle
CTS1.2-21

4.2 Navigate to the CDF tab if not already there. If there is a saved CDF file, then click
on Open and select it. Otherwise, enter the DUT’s CDF information for the General

subtab and the Y420 subtab and optionally click on Save to save the CDF.
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% HDMI Src CT 2.0

22 CDF Entry |tf Test Selection | k= Test Options / Preview|
[ . Open ” I_lNew” [%Save] CDF ed>

® General| © Y420 Video |

Does the DUT support YCBCR4:2:0 Pixel encoding transmission?

[ Source_ HDMI_YCBCR_420 i
@ Yes ) Mo

Does the DUT support the generation of the prescribed test images for YCBCR4:2:0 Pixel encoding
Source_HDMI_YCBCR_420_Test_Image | transmission?

) Yes @ Mo

Does the DUT support YCBECR 4:2:0 Deep Color Pixel encoding with 10-bits per component?
) Yes @ No

Source HDMI_YCBCR_420_DC10

Source HDMIYCBCR_420_DC12 D_oes the DUT support YCbCr 4:2:0 Deep Color Pixel decoding with 12-bits per component?

T Yes @ No

Does the DUT support YCbCr 4:2:0 Deep Color Pixel decoding with 16-bits per component?
) Yes @ No

Does the DUT support YCbCr 4:2:0 Pixel encoding in BT.2020 Colorimetry?

) Yes @ No

Source HDMI_YCBCR_420_DC16

Source HDMI_BT_2020_YCBCR_420

Source HDMI_YCBCR_420_Video_Formats

(97) 3840:2160p @ 60 Hz 16:9 24 [[130 [[36 [C]48 (bits per pixel)
(96) 3840:2160p @ 50 Hz 16:9 [[J24 [[J30 [[J36 []48 (bits per pixel)
(102) 4096x2160p @ 60 Hz 24 [C30 [C36 [C]48 (bits per pixel)
(101) 4096x2160p @ 50 Hz [[J24 [[J30 [[J36 []48 (bits per pixel)

(107) 3840:2160p @ 60 Hz 64:27 [[24 [z D3 [[4e8 (bits per pixel)
(106) 3840x2160p @ 50 Hz 64:27 (24 [[30 D3 [[48 (bits per pixel)

I | e

4.3 Click on the Test Selection AVI Infoframe tab, and select the HF1-51 Source Video
Timing YCBCR 4:2:0 Tests. Refer to the screen example below.
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{3 HDMI Src CT 2.0

T CDF Entry | % Test Selection | I Test 0ptionsf‘Preview|
[ | Open ” 5] Sa\fe] [ =l SelectAIITests” | DeselectAIITests]

= AVIInfoFrame |

| > Pixel Encodingl = Timing

[ |#] Select All on Page“ [[] Clear All on Page

HF1-51: AVI InfoFrame - YCBCR 4:2:0
Confirm that the YCBCR 4:2:0 signaling informaticn in the AVl InfoFrame is correct.

4.4 Click on Test Options / Preview tab and review the list of tests. Refer to the screen
example below.
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24 HDMI Src CT 2.0

| T CDFEntry |7 Test Selection| * Test Options / Preview
=Y Duration Instrument: |980B_JB [192.168.254.166] »| - Execute Tests

v

= Category / Test Name o
4 = AVI InfoFrame

a4 |5 HF1-51: AVI InfoFrame - YCBCR 4:2:0 W
o Iter O1l: (97) 3840x2160p @ 60 Hz, YCbhCr 4:2:0, EDID w/ Y420 VDB 15 £
o Iter 02: (97) 3840x2160p @ 60 Hz, YCbCr 4:2:0, EDID w/ Y420 Cap. Map 15 £
o Iter 03: (102) 4096x2160p @ 60, YChCr 4:2:0, EDID w/ Y420 VDB 15 £
o Iter 04: (102) 4096x2160p @ 60, YChCr 4:2:0, EDID w/ Y420 Cap. Map 15 £

]
4.5 Click on Execute tests activation button to initiate the test. Refer to the screen
example below.

3 HDMI Src CT 2.0

[ Test Options / Preview |

| 5 cOFEntry | %7 TestSelection

[ Al Duration Instrument: 980B_JB [192.165.254.166] Execute Tests
S
= Category / Test Name [C] V’
4  AVI InfoFrame
4 = HF1-51: AVI InfoFrame — YCBCR 4:2:0 174
@ ITter O1l: (97) 3B40x2160p & 60 Hz, YChCr 4:2:0, EDID w/ Y420 VDB 15 £
@ Iter 02: (97) 3840x2160p @ 60 Hz, YCbCr 4:2:0, EDID w/ Y420 Cap. Map 15 £
@ Iter 03: (102) 4096x2160p @ 60, YChCr 4:2:0, EDID w/ Y420 VDB 15 £
@ Iter D4: (102) 4096x2160p @ 60, YCbCr 4:2:0, EDID w/ Y420 Cap. Map 15 £ W

Note: You will be prompted with a dialog box to assign a name to the test results. Refer
to the screen example below:
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-

HDMI Src (2.0) CT Results e B -

1= Test Results Name

Execute HDMI Src (2.0) Compliance Tests on Instrument: 980B_JB @ 192.168.254.166

Enter a name for the Test Results.

ABC DUT HF1-51| <

|=|aBCDUT
]— Source ABC

The test will start and a new Test Window will appear as shown below.

HDMI Src Compliance Test

Test List
Duration Reset Status Options
Category / Test Name (T} Status
4 © AVI InfoFrame

4 = HF1-51: AVI InfoFrame - YCBCR 4:2:0 In Progress

LR

E» Iter 01: (97) 3840x2160p @ 60 Ez, YCbCr 4:2:0, EDID w/ Y420 VDB 15 £ In Progress
o Iter 02: (97) 3840x2160p @ 60 Hz, YCbCr 4:2:0, EDID w/ Y420 Cap 15 £ Not Tested
@ Iter 03: (102) 4096x2160p @ 60, YChCr 4:2:0, EDID w/ Y420 VDB 15 £ Hot Tested

£ Hot Tested

@ Tter 04: (102) 4096x2160p @ 60, YCbCr 4:2:0, EDID w/ Y420 Cap. 1 15

Transferring the Test EDID to the Instrument.

Installing the Test EDID.
Toggling hot-plug.
Verifying the received format timing.

@ Cancel the Comp\ianceTest] [ B Pause Test Execution
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You will also be prompted with a dialog box imforming you of the requirements of the
DUT. Verify that the source is outputing the required HDMI format and pixel encoding and
press Continue to run the test.

&% Required DUT Configuration

Test HF1-51, Tter-01
Confirm that the YCBCR 4:2:0 signaling information in the AVI InfoFrame is correct.

Please verify that the DUT is configured per the requirements below.
NOTE: The test EDID has been applied and hot-plug has been toggled
and the DUT may already be configured per the EDID.
You can use the 980 Real-Time to help verify that the DUT is configured and stable.

Press "Continue™ when the DUT is ready to be tested.

Format:
= [VIC = 97] 3840x2160p @ 60 Hz
Content:
Any YChCr 4:2:0 image.
Audio:

There is no audio requirement for this test,

EDID (Default): <generated=

| EchangeeDd | Default EDID [, View EDID

’ @ Cancel ComplianceTestl ’ EEPause Execution l [ Continue

If the 980 HDMI Protocol Analyzer’s compliance test application reports PASS, then PASS.
If the 980 HDMI Protocol Analyzer’s compliance test application reports FAIL, then FAIL.

When the test is complete a Test Results screen appears. Refer to the screen example
below.
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{=| Compliance Test o=k

HDMI Src D) Compl
Results Name: ABC DUT HF1-51 Manufacturer: XYZ
Date Tested: September 11, 2013 1:36 PM Model Name: ABC
Overall Status: Port Tested: Outputl
= Test Name / Details [C] Status
4 |= HF1-51: AVI InfoFrame - YCBCR 4:2:0
> €9 Iter 01: (97) 3840x2160p @ 60 Hz, YCbCr 4:2:0, EDID w/ Y420 VDB 15 £
> €9 Iter 02: (97) 3840x2160p @ 60 Hz, YCbCr 4:2:0, EDID w/ Y420 Cap. Map 15 £
> €9 Iter 03: (102) 4096x2160p @ 60, YCbCr 4:2:0, EDID w/ Y420 VDB 15 £
» elter 04: (102) 4096x2160p @ 60, ¥YChCr 4:2:0, EDID w/ Y420 Cap. Map 15 £

Instrument: 9808 JB [192 168.254.166] v Contlnue Test Execution

I | e
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