Version 2.0 	HDMI 2.0 Generic Compliance Test Specification (GCTS) 	October 4, 2013


[bookmark: _Ref235069853][bookmark: _Ref235070049][bookmark: _Ref240991692][bookmark: _Ref241594114]	
 

[bookmark: _GoBack]High-Definition Multimedia Interface
Version 2.0
Generic Compliance Test Specification

October 4, 2013
[bookmark: _Toc234529878][bookmark: _Toc242776774]Preface
[bookmark: _Toc234529879][bookmark: _Toc242776775]Notice
THIS SPECIFICATION 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 and its members disclaim all liability, including liability for infringement of any proprietary rights, relating to use of information in This Specification.
Copyright © 2013 by the HDMI Forum. All rights reserved. No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted herein. Unauthorized use or duplication prohibited. “HDMI” and all associated logos are trademarks of HDMI Licensing, LLC. Third-party trademarks and servicemarks are property of their respective owners.
[bookmark: _Toc234529880][bookmark: _Toc242776776]Document Revision History
[bookmark: _Toc234529881][bookmark: _Toc242776777]Intellectual Property
The commercial use of this Specification in any product requires a separate license from the HDMI Licensing, LLC.  Copyright in this Specification is owned by the HDMI Forum, Inc., who reserves all rights therein, and is subject to the Intellectual Property Rights Policy of the HDMI Forum, Inc.
[bookmark: _Toc234529882][bookmark: _Toc242776778]Contact Information
The URL for the HDMI Forum web site is: http://www.hdmiforum.org/

Table of Contents
Preface	2
Notice	2
Document Revision History	3
Intellectual Property	3
Contact Information	3
1	Introduction	23
2	Purpose and Scope	23
3	References	24
3.1	Normative References	24
3.2	Informative References	24
4	Usages and Conventions	25
5	Definitions	26
5.1	Conformance Levels	26
5.2	Bracketed Notations	27
5.3	Glossary of Terms	28
5.4	Acronyms	28
6	Overview	30
7	Source Tests	31
7.1	Source TMDS Electrical Tests	31
7.1.1	Source TMDS Electrical 6G Tests	31
Test ID HF1-1: Source TMDS Electrical – 6G – VL and Vswing	31
Test ID HF1-2: Source TMDS Electrical – 6G – TRISE, TFALL	33
Test ID HF1-3: Source TMDS Electrical – 6G – Inter-Pair Skew	35
Test ID HF1-4: Source TMDS Electrical – 6G – Intra-Pair Skew	37
Test ID HF1-5: Source TMDS Electrical – 6G – Differential Voltage	39
Test ID HF1-6: Source TMDS Electrical – 6G – Clock Duty Cycle and Clock Rate	41
Test ID HF1-7: Source TMDS Electrical – 6G – Clock Jitter	43
Test ID HF1-8: Source TMDS Electrical – 6G – Data Eye Diagram	45
Test ID HF1-9: Source TMDS Electrical – 6G – Differential Impedance	48
7.2	Source TMDS Protocol Tests	50
7.2.1	Source TMDS Protocol Scrambling ≤ 3.4Gbps Tests	50
Test ID HF1-13: Source TMDS Protocol – Scrambling ≤ 3.4Gbps	50
7.2.2	Source TMDS Protocol 6G and Scrambling Tests	52
Test ID HF1-10: Source TMDS Protocol – 6G – TMDS Bit Clock Ratio	52
Test ID HF1-11: Source TMDS Protocol – 6G – 2160p Legal Codes	54
Test ID HF1-12: Source TMDS Protocol – 6G – Basic Protocol and Scrambling	56
Test ID HF1-21: Source TMDS Protocol – 6G – Non-2160p Legal Codes	60
Test ID HF1-22: Source TMDS Protocol – 6G – Non-2160p Basic Protocol and Scrambling	62
7.3	Source TMDS Pixel Encoding	66
7.3.1	Source Pixel Encoding YCBCR 4:2:0 Tests	66
Test ID HF1-31: Source Pixel Encoding – YCBCR 4:2:0 – TMDS Pixel Encoding	66
7.3.2	Source Pixel Encoding YCBCR 4:2:0 Deep Color Tests	69
Test ID HF1-32: Source Pixel Encoding – YCBCR 4:2:0 Deep Color – TMDS Pixel Encoding	69
7.4	Source Video Timing Tests	72
7.4.1	Source Video Timing 6G Tests	72
Test ID HF1-14: Source Video Timing – 6G – 2160p 24-bit Color Depth	72
Test ID HF1-15: Source Video Timing – 6G – 2160p Deep Color	76
Test ID HF1-16: Source Video Timing – 6G – 2160p 3D	80
Test ID HF1-24: Source Video Timing – 6G – Non-2160p 24-bit Color Depth	89
Test ID HF1-25: Source Video Timing – 6G – Non-2160p Deep Color	92
Test ID HF1-26: Source Video Timing – 6G – Non-2160p 3D	95
7.4.2	Source Video Timing YCBCR 4:2:0 Tests	100
Test ID HF1-33: Source Video Timing – YCBCR 4:2:0	100
7.4.3	Source Video Timing YCBCR 4:2:0 Deep Color Tests	102
Test ID HF1-34: Source Video Timing – YCBCR 4:2:0 Deep Color	102
7.4.4	Source Video Timing “21:9” (64:27) Video Formats Tests	106
Test ID HF1-35: Source Video Timing – 21:9 (64:27)	106
7.5	Source Audio Encoding Tests	108
7.5.1	Source Audio Encoding 3D Audio	108
Test ID HF1-41: Source Audio Encoding – 3D Audio – IEC Sample Packet	108
Test ID HF1-36: Source Audio Encoding – 3D Audio (L-PCM) – Packet Format	110
Test ID HF1-37: Source Audio Encoding – 3D Audio (One Bit) – Packet Format	115
7.5.2	Source Audio Encoding Multi-stream Audio Tests	120
Test ID HF1-42: Source Audio Encoding – MS Audio – IEC Sample Packet	120
Test ID HF1-38: Source Audio Encoding – MS Audio (L-PCM and 61937) – Packet Format	123
Test ID HF1-39: Source Audio Encoding – MS Audio (One Bit) – Packet Format	126
7.5.3	Source Audio Encoding High Bit Rate (HBR) Audio Tests	129
Test ID HF1-43: Source Audio Encoding – HBR Audio – IEC Audio Stream Packet	129
7.5.4	Source Audio Encoding CEA-861-F Audio Tests	131
Test ID HF1-40: Source Audio Encoding – CEA-861-F Audio	131
7.6	Source HDMI-VSIFs Tests	133
7.6.1	Source HDMI-VSIFs 3D OSD Disparity Tests	133
Test ID HF1-47: Source HDMI-VSIFs – 3D OSD Disparity	133
7.6.2	Source HDMI-VSIFs Dual-View Tests	138
Test ID HF1-48: Source HDMI-VSIFs – Dual-View	138
7.6.3	Source HDMI-VSIFs Independent-View Tests	141
Test ID HF1-49: Source HDMI-VSIFs – Independent-View	141
7.7	Source AVI InfoFrame and GCP Tests	144
7.7.1	Source AVI InfoFrame and GCP 6G Tests	144
Test ID HF1-18: Source AVI InfoFrame and GCP – 6G – 2160p	144
Test ID HF1-28: Source AVI InfoFrame and GCP – 6G – Non-2160p	148
7.7.2	Source AVI InfoFrame YCBCR 4:2:0 Tests	151
Test ID HF1-51: Source AVI InfoFrame – YCBCR 4:2:0	151
7.7.3	Source AVI InfoFrame and GCP YCBCR 4:2:0 BT.2020 Tests	154
Test ID HF1-52: Source AVI InfoFrame and GCP – YCBCR 4:2:0 BT.2020	154
7.8	Source Audio InfoFrame Tests	159
7.8.1	Source Audio InfoFrame 3D and Multi-stream Audio Tests	159
Test ID HF1-44: Source Audio InfoFrame – 3D and MS Audio – Supported Frequency	159
7.9	Source Audio Channel Status Tests	161
7.9.1	Source Audio Channel Status Basic Audio Tests	161
Test ID HF1-45: Source Audio Channel Status – Basic Audio – Allowed Rate	161
7.10	Source A/V Relationship Tests	163
7.11	Source E-DDC Protocol Tests	163
7.11.1	Source E-DDC Protocol – Read Request Tests	163
Test ID HF1-27: Source E-DDC Protocol – Read Request – SCDC Enable Logic	163
Test ID HF1-17: Source E-DDC Protocol – Read Request – START Response	164
Test ID HF1-19: Source E-DDC Protocol – Read Request – STOP Condition	167
Test ID HF1-20: Source E-DDC Protocol – Read Request – Update Flags Read	170
Test ID HF1-23: Source E-DDC Protocol – Clock Stretching	172
Test ID HF1-29: Source E-DDC Protocol – CED Counter Read	173
8	Sink Tests	175
8.1	Sink TMDS Electrical Tests	175
8.1.1	Sink TMDS Electrical 6G Tests	175
Test ID HF2-1: Sink TMDS Electrical – 6G – Min/Max Differential Swing Tolerance	175
Test ID HF2-2: Sink TMDS Electrical – 6G – Intra-Pair Skew	178
Test ID HF2-3: Sink TMDS Electrical – 6G – Jitter Tolerance	180
Test ID HF2-4: Sink TMDS Electrical – 6G – Differential Impedance	183
Test ID HF2-52: Sink TMDS Electrical – 6G – Character Error Rate	185
8.2	Sink TMDS Protocol Tests	187
8.2.1	Sink TMDS Protocol ≤ 340Mcsc Tests	187
Test ID HF2-9: Sink TMDS Protocol – Scrambling ≤ 340Mcsc	187
8.2.2	Sink TMDS Protocol 340-600Mscs and Scrambling Tests	190
Test ID HF2-5: Sink TMDS Protocol – 6G – Scrambling	190
8.2.3	Sink Character Error Detection Tests	192
Test ID HF2-17: Sink TMDS Protocol - CED – Locked Bits	192
Test ID HF2-18: Sink TMDS Protocol - CED – Normal Video Data	195
Test ID HF2-19: Sink TMDS Protocol - CED – Specific Video Data Error Injection	197
Test ID HF2-20: Sink TMDS Protocol - CED – Maximum Video Data Error Injection	199
Test ID HF2-21: Sink TMDS Protocol - CED – Standby Error Counter Reset	201
Test ID HF2-22: Sink TMDS Protocol - CED – Disconnect Error Counter Reset	203
8.3	Sink Pixel Decoding Tests	205
8.3.1	Sink YCBCR 4:2:0 Pixel Decoding Tests	205
Test ID HF2-23: Sink Pixel Decoding – YCBCR 4:2:0	205
8.3.2	Sink YCBCR 4:2:0 Pixel Deep Color Decoding Tests	207
Test ID HF2-24: Sink Pixel Decoding – YCBCR 4:2:0 Deep Color	207
8.4	Sink Video Timing Tests	209
8.4.1	Sink Video Timing 6G Tests	209
Test ID HF2-6: Sink Video Timing – 6G – 2160p 24-bit Color Depth	209
Test ID HF2-7: Sink Video Timing – 6G – 2160p Deep Color	211
Test ID HF2-8: Sink Video Timing – 6G – 2160p 3D	215
Test ID HF2-36: Sink Video Timing – 6G – Non-2160p 24-bit Color Depth	217
Test ID HF2-37: Sink Video Timing – 6G – Non-2160p Deep Color	219
Test ID HF2-38: Sink Video Timing – 6G – Non-2160p 3D	223
8.4.2	Sink Video Timing 21:9 (64:27) Video Formats Tests	225
Test ID HF2-25: Sink Video Timing – 21:9 (64:27)	225
8.5	Sink Audio Decoding and Rendering Tests	228
8.5.1	Sink Audio Decoding and Rendering 3D Audio Tests	228
Test ID HF2-28: Sink Audio Decoding and Rendering – 3D Audio (L-PCM) – Sample Packet	228
Test ID HF2-29: Sink Audio Decoding and Rendering – 3D Audio (One Bit) – Sample Packet	231
8.5.2	Sink Audio Decoding and Rendering Multi-stream Audio Tests	234
Test ID HF2-30: Sink Audio Decoding and Rendering – Multi-stream Audio (L-PCM and 61937) – Sample Packet	234
Test ID HF2-46: Sink Audio Decoding and Rendering – MS Audio (One Bit) – Sample Packet	236
8.5.3	Sink Audio Decoding and Rendering HBR Audio Tests	238
8.5.4	Sink Audio Decoding and Rendering CEA-861-F Audio Tests	238
Test ID HF2-27: Sink Audio Encoding – CEA-861-F Audio – Decoding and Rendering	238
8.6	Sink A/V Relationship Tests	240
8.6.1	Sink A/V Relationship Auto Lip-sync Tests	240
Test ID HF2-42 Sink A/V Relationship – DALS	240
8.7	Sink HDMI-VSIFs Tests	248
8.7.1	Sink HDMI-VSIFs 3D OSD Disparity Tests	248
Test ID HF2-43 Sink HDMI-VSIFs – 3D OSD Disparity	248
8.7.2	Sink HDMI-VSIFs Dual-View Tests	251
Test ID HF2-40 Sink HDMI-VSIFs – Dual-View	251
8.8	Sink EDID Tests	253
8.8.1	Sink EDID 6G HF-VSDB Tests	253
Test ID HF2-10: Sink Video Timing – 6G – HF-VSDB	253
8.8.2	Sink EDID YCBCR 4:2:0 Data Block Tests	255
Test ID HF2-31: Sink EDID – YCBCR 4:2:0 - Data Blocks	255
Test ID HF2-32: Sink EDID – YCBCR 4:2:0 BT.2020 – Data Block	257
Test ID HF2-35: Sink EDID – YCBCR 4:2:0 Deep Color HF-VSDB	259
8.8.3	Sink EDID 21:9 (64:27) Video Formats HF-VSDB Tests	262
8.8.4	Sink EDID 3D and Multi-stream Audio Data Block Tests	262
Test ID HF2-39: Sink EDID – 3D and Multi-stream Audio Data Blocks	262
8.8.5	Sink EDID CEA 861-F Audio Extensions HF-VSDB Tests	265
8.8.6	Sink EDID Independent-View HF-VSDB Tests	265
Test ID HF2-41 Sink EDID – HDMI-VSDBs – Independent-View	265
8.8.7	Sink EDID Video Format Declaration Tests	266
Test ID HF2-26 Sink EDID – Video Format Declaration	266
8.8.8	Sink EDID Non-2160p Tests	268
Test ID HF2-53 Sink EDID – HF-VSDB	268
8.9	Sink E-DDC Protocol Tests	272
8.9.1	Sink E-DDC Protocol – Read Request	272
Test ID HF2-11 Sink E-DDC – Read Request – Power Disable	272
Test ID HF2-34 Sink E-DDC – Read Request – SCDC Update Flag Response	273
Test ID HF2-44 Sink E-DDC – Read Request – SCDC Wait For Buss Free	274
Test ID HF2-45 Sink E-DDC – Read Request – SDA Release After SCL Low Transition	275
Test ID HF2-47 Sink E-DDC – Read Request – Response I2C Conformance	276
Test ID HF2-48 Sink E-DDC – Read Request – Unacknowledged One	278
Test ID HF2-49 Sink E-DDC – Read Request – Unacknowledged Two	280
Test ID HF2-50 Sink E-DDC – Read Request – TestReadRequest and TestReadRequestDelay	281
Test ID HF2-12 Sink E-DDC – Read Request – Enable Verification	283
Test ID HF2-13 Sink E-DDC – Read Request – CED Update Flag	284
Test ID HF2-14 Sink E-DDC – Read Request – CED Update Flag Error Count Max	286
Test ID HF2-15 Sink E-DDC – Read Request – Error Rate Timer	289
Test ID HF2-16 Sink E-DDC – Read Request – Test Configuration Register Reset	290
9	Repeater Tests	292
9.1	Repeater TMDS Protocol Tests	292
Test IDHF3-5: Repeater TMDS Protocol – Scrambling ≤ 340Mcsc	292
9.2	Repeater Repeated Output Port 6G 2160p Tests	295
Test ID HF3-1: Repeater Repeated Output Port – 6G – 2160p	295
Test ID HF3-2: Repeater Repeated Output Port – 6G – Source Functionality 2160p	297
9.3	Repeater Repeated Output Port 6G Non-2160p Video Timings Tests	298
Test ID HF3-11: Repeater Repeated Output Port – 6G – Non-2160p Video Timings	298
Test ID HF3-12: Repeater Repeated Output Port –6G – Source Functionality Non-2160p Video Timings	300
9.4	Repeater Repeated Input Port 6G 2160p Tests	301
Test ID HF3-3: Repeater Repeated Input Port – 6G – 2160p	301
Test ID HF3-4: Repeater Repeated Input Port – 6G – Sink Functionality 2160p	303
9.5	Repeater Repeated Input Port 6G Non-2160p Video Timings Tests	304
Test ID HF3-13: Repeater Repeated Input Port – 6G Non-2160p Video Timings	304
Test ID HF3-14: Repeater Repeated Input Port – 6G – Sink Functionality Non-2160p Video Timings	306
9.6	Repeater A/V Relationship Tests	307
9.6.1	Repeater Auto Lip-sync Tests	307
Test ID HF3-6: Repeater A/V Relationship – DALS	307
10	CEC Device Tests	311
10.1	CEC tests: low level	314
10.2	CEC tests: general protocol	318
10.3	CEC tests: timing	329
10.4	CEC tests: polling	331
10.5	CEC tests: address allocation	333
10.6	CEC tests: power state changes	348
10.7	CEC tests: routing/switching	371
10.8	CEC tests: Remote Control Pass Through	373
10.9	CEC tests: Device OSD Name Transfer	380
10.10	CEC tests: System Audio Control	381
10.11	CEC tests: Audio Return Channel Control	388
10.12	CEC tests: Vendor Specific Messages	393
10.13	CEC tests for Converter Cable	396
Appendix A	YCBCR 4:2:0 Test Image (Informative)	398
Appendix B	General DUT Capabilities Declaration (Normative)	400
Appendix C	Source DUT Capabilities Declaration Form (Normative)	401
Source Characteristics	401
Appendix D	Sink DUT Capabilities Declaration Form (Normative)	410
Sink Characteristics	410
Appendix E	Repeater DUT Capabilities Declaration Form (Normative)	415
Repeater Characteristics	415
Appendix F	CEC DUT Capabilities Declaration Form (Normative)	418
Appendix G	Minimum CDF 1.4b for CEC 2.0 Devices (Informative)	420
Appendix H	Lipsync Test - Known Sink (Informative)	426
Appendix I	Additional HDMI 2.0 Requirements (Informative)	427
Table of Figures
Figure 1 Source TMDS Electrical - 6G - Inter-pair Skew	35
Figure 2 Source TMDS Electrical - 6G - Clock Duty Cycle	41
Figure 3 Source TMDS Electrical - 6G - Clock Jitter	43
Figure 4 Source TMDS Electrical - 6G – Source (TP2) Eye Diagram for 600Mcsc	46
Figure 5 YCBCR 4:2:0 Test Image	399
Table of Tables
Table 7‑1 Source TMDS Electrical - 6G - VL Requirements	31
Table 7‑2 Source TMDS Electrical - 6G - VL Generic Equipment	31
Table 7‑3 Source TMDS Electrical - 6G – TRISE, TFALL Requirements	33
Table 7‑4 Source TMDS Electrical - 6G – TRISE, TFALL Generic Equipment	33
Table 7‑5 Source TMDS Electrical - 6G – Inter-pair Skew Requirements	35
Table 7‑6 Source TMDS Electrical - 6G – Inter-pair Skew Generic Equipment	35
Table 7‑7 Source TMDS Electrical - 6G – Intra-pair Skew Requirements	37
Table 7‑8 Source TMDS Electrical - 6G – Intra-pair Skew Generic Equipment	37
Table 7‑9 Source TMDS Electrical - 6G – Differential Voltage Requirements	39
Table 7‑10 Source TMDS Electrical - 6G – Differential Voltage Generic Equipment	39
Table 7‑11 Source TMDS Electrical - 6G – Clock Duty Cycle Requirements	41
Table 7‑12 Source TMDS Electrical - 6G – Clock Duty Cycle Generic Equipment	41
Table 7‑13 Source TMDS Electrical - 6G – Clock Jitter Requirements	43
Table 7‑14 Source TMDS Electrical - 6G – Clock Jitter Generic Equipment	43
Table 7‑15 Source TMDS Electrical - 6G – Data Eye Diagram Requirements	45
Table 7‑16 Source TMDS Electrical - 6G – Data Eye Diagram Generic Equipment	45
Table 7‑17 Source TMDS Electrical - 6G – Differential Impedance Requirements	48
Table 7‑18 Source TMDS Electrical - 6G – Differential Impedance Generic Equipment	48
Table 7‑19 Source TMDS Protocol - 6G – Scrambling ≤ 3.4Gbps Requirements	50
Table 7‑20 Source TMDS Protocol - 6G – Scrambling ≤ 3.4Gbps Generic Equipment	50
Table 7‑21 Source TMDS Protocol - 6G – TMDS Bit Clock Ratio Requirements	52
Table 7‑22 Source TMDS Protocol - 6G – TMDS Bit Clock ratio Generic Equipment	52
Table 7‑23 Source TMDS Protocol - 6G – 2160p Legal Codes Requirements	54
Table 7‑24 Source TMDS Protocol - 6G – 2160p Legal Codes Generic Equipment	54
Table 7‑25 Source TMDS Protocol - 6G – Basic Protocol and Scrambling Requirements	56
Table 7‑26 Source TMDS Protocol - 6G – Basic Protocol and Scrambling Generic Equipment	56
Table 7‑27 Source TMDS Protocol – 6G – Non-2160p Legal Codes Requirements	60
Table 7‑28 Source TMDS Protocol – 6G – Non-2160p Legal Codes Generic Equipment	60
Table 7‑29 Source TMDS Protocol – 6G – Non-2160p Basic Protocol & Scrambling Requirements	62
Table 7‑30 Source TMDS Protocol – 6G – Non-2160p Basic Protocol and Scrambling Generic Equipment	62
Table 7‑31 Source TMDS Pixel Encoding – YCBCR 4:2:0 – TMDS Pixel Encoding Requirements	66
Table 7‑32 Source TMDS Pixel Encoding – YCBCR 4:2:0 – TMDS Pixel Encoding Generic Equipment	66
Table 7‑33 Source TMDS Pixel Encoding – YCBCR 4:2:0 Deep Color– TMDS Pixel Encoding Requirements	69
Table 7‑34 Source TMDS Pixel Encoding – YCBCR 4:2:0 – TMDS Pixel Encoding Generic Equipment	69
Table 7‑35 Source Video Timing - 6G – 2160p 24-bit Color Depth Requirements	72
Table 7‑36 Source Video Timing - 6G – 2160p 24-bit Color Depth Generic Equipment	72
Table 7‑37 Source Video Timing - 6G – Horizontal and Clock Parameters	74
Table 7‑38 Source Video Timing - 6G – Vertical Parameters	75
Table 7‑39 Source Video Timing - 6G – 2160p Deep Color Requirements	76
Table 7‑40 Source Video Timing - 6G – 2160p Deep Color Generic Equipment	76
Table 7‑41 Source Video Timing - 6G – TMDS Clock Rate	79
Table 7‑42 Source Video Timing - 6G – 2160p 3D Requirements	80
Table 7‑43 Source Video Timing - 6G – 2160p 3D Generic Equipment	80
Table 7‑44 Source Video Timing - 6G – 2160p 3D Video Timing – Horizontal and Clock Parameters (3D Structure = Frame Packing)	84
Table 7‑45 Source Video Timing - 6G – 2160p 3D Video Timing – Vertical Parameters (3D Structure = Frame Packing)	85
Table 7‑46 Source Video Timing - 6G – 2160p 3D Video Timing – Horizontal and Clock Parameters (3D Structure = Side-by-Side (Half))	85
Table 7‑47 Source Video Timing - 6G – 2160p 3D Video Timing – Vertical Parameters (3D Structure = Side-by-Side (Half))	86
Table 7‑48 Source Video Timing - 6G – 2160p 3D Video Timing – Horizontal and Clock Parameters (3D Structure = Top-and-Bottom)	87
Table 7‑49 Source Video Timing - 6G – 2160p 3D Video Timing – Vertical Parameters (3D Structure = Top-and-Bottom)	87
Table 7‑50 Source Video Timing – 6G –Non-2160p 24-bit Color Depth Requirements	89
Table 7‑51 Source Video Timing – 6G – Non-2160p 24-bit Color Depth Generic Equipment	89
Table 7‑52 Source Video Timing – 6G –Non-2160p Deep Color Requirements	92
Table 7‑53 Source Video Timing – 6G – Non-2160p Deep Color Generic Equipment	92
Table 7‑54 Source Video Timing – 6G – Non-2160p 3D Requirements	95
Table 7‑55 Source Video Timing – 6G – Non-2160p 3D Generic Equipment	95
Table 7‑56 Source Video Timing – YCBCR 4:2:0 Requirements	100
Table 7‑57 Source Video Timing – YCBCR 4:2:0 Generic Equipment	100
Table 7‑58 Source Video Timing – YCBCR 4:2:0 Deep Color Requirements	102
Table 7‑59 Source TMDS Pixel Encoding – YCBCR 4:2:0 – TMDS Pixel Encoding Generic Equipment	102
Table 7‑60 Source Video Timing – “21:9” (64:27) Requirements	106
Table 7‑61 Source Video Timing – “21:9” (64:27) Generic Equipment	106
Table 7‑62 Source Audio Encoding – 3D Audio – IEC Sample Packet Requirements	108
Table 7‑63 Source Audio Encoding – 3D Audio – IEC Sample Packet Generic Equipment	108
Table 7‑64 Source Audio Encoding – IEC Sample Packet - Allowed Rates	109
Table 7‑65 Source Audio Encoding – 3D Audio (L-PCM) Sample Packet Requirements	110
Table 7‑66 Source Audio Encoding – 3D Audio (L-PCM) Sample Packet Generic Equipment	110
Table 7‑67 Source Audio Encoding – 3D Audio (L-PCM) – Valid Combinations	113
Table 7‑68 Source Audio Encoding – 3D Audio (One Bit) Packet Format Requirements	115
Table 7‑69 Source Audio Encoding – 3D Audio (One Bit) Packet Format Generic Equipment	115
Table 7‑70 Source Audio Encoding – 3D Audio (One Bit) – Valid Combinations	118
Table 7‑71 Source Audio Encoding – MS Audio – IEC Sample Packet Requirements	120
Table 7‑72 Source Audio Encoding – MS Audio – IEC Sample Generic Equipment	120
Table 7‑73 Source Audio Encoding – MS Audio (L-PCM and 61937) Packet Format Requirements	123
Table 7‑74 Source Audio Encoding – MS Audio (L-PCM and 61937) Packet Format Generic Equipment	123
Table 7‑75 Source Audio Encoding – MS Audio (L-PCM) – Audio Metadata Header Valid Combinations	125
Table 7‑76 Source Audio Encoding – MS Audio (One Bit) Packet Format Requirements	126
Table 7‑77 Source Audio Encoding – MS Audio (One Bit) Packet Format Generic Equipment	126
Table 7‑78 Source Audio Encoding – HBR Audio – IEC Audio Sample Packet Requirements	129
Table 7‑79 Source Audio Encoding – HBR Audio – IEC Audio Sample Packet Generic Equipment	129
Table 7‑80 Source Audio Encoding – HBR Audio – Allowed Rates	130
Table 7‑81 Source Audio Encoding – CEA-861-F Audio Encoding Requirements	131
Table 7‑82 Source Audio Encoding – CEA-861-F Audio Encoding Generic Equipment	131
Table 7‑83 Source HDMI-VSIFs – 3D OSD Disparity Requirements	133
Table 7‑84 Source HDMI-VSIFs – 3D OSD Disparity Generic Equipment	133
Table 7‑85 Source HDMI-VSIFs – 3D Dual-View Requirements	138
Table 7‑86 Source HDMI-VSIFs – 3D Dual-View Generic Equipment	138
Table 7‑87 Source HDMI-VSIFs – Independent-View Requirements	141
Table 7‑88 Source HDMI-VSIFs – Independent-View Generic Equipment	141
Table 7‑89 Source AVI InfoFrame and GCP - 6G – Requirements	144
Table 7‑90 Source AVI InfoFrame and GCP - 6G – Generic Equipment	144
Table 7‑91 Source AVI InfoFrame and GCP – 6G –Non-2160p Requirements	148
Table 7‑92 Source AVI InfoFrame and GCP – 6G – Non-2160p Generic Equipment	148
Table 7‑93 Source AVI InfoFrame – YCBCR 4:2:0 Requirements	151
Table 7‑94 Source AVI InfoFrame – YCBCR 4:2:0 Generic Equipment	151
Table 7‑95 Source AVI InfoFrame and GCP – YCBCR 4:2:0 BT.2020 Requirements	154
Table 7‑96 Source AVI InfoFrame and GCP – YCBCR 4:2:0 BT.2020 Generic Equipment	154
Table 7‑97 Source Audio InfoFrame – 3D and MS Audio – Supported Frequency Requirements	159
Table 7‑98 Source Audio InfoFrame – 3D and MS Audio – Supported Frequency Generic Equipment	159
Table 7‑99 Source Audio Channel Status – Basic Audio – Allowed Rate Requirements	161
Table 7‑100 Source Audio Channel Status – Basic Audio – Allowed Rate Generic Equipment	161
Table 7‑101 Source Audio Channel Status – Basic Audio – Allowed Rates	162
Table 7‑102 Source E-DDC Protocol – Read Request – SCDC Enable Logic Requirements	163
Table 7‑103 Source E-DDC Protocol – Read Request – SCDC Enable Logic Generic Equipment	163
Table 7‑104 Source E-DDC Protocol – Read Request – START Response Requirements	165
Table 7‑105 Source E-DDC Protocol – Read Request – START Response Generic Equipment	165
Table 7‑106 Source E-DDC Protocol – Read Request – STOP Condition Requirements	167
Table 7‑107 Source E-DDC Protocol – Read Request – STOP Condition Generic Equipment	168
Table 7‑108 Source E-DDC Protocol – Read Request – Update Flags Read Requirements	170
Table 7‑109 Source E-DDC Protocol – Read Request – Update Flags Read Generic Equipment	170
Table 7‑110 Source E-DDC Protocol – Read Request – Uninterrupted Power Requirements	172
Table 7‑111 Source E-DDC Protocol – Read Request – Uninterrupted Power Generic Equipment	172
Table 7‑112 Source E-DDC Protocol – CED Counter Read Requirements	173
Table 7‑113 Source E-DDC Protocol – CED Counter Read Generic Equipment	174
Table 8‑1 Sink TMDS Electrical - 6G – Min/Max Differential Swing Tolerance Requirements	175
Table 8‑2 Sink TMDS Electrical - 6G – Min/Max Differential Swing Tolerance Generic Equipment	175
Table 8‑3 Sink TMDS Electrical - 6G – Intra-Pair Skew Requirements	178
Table 8‑4 Sink TMDS Electrical - 6G – Intra-Pair Skew Generic Equipment	178
Table 8‑5 Sink TMDS Electrical - 6G – Jitter Tolerance Requirements	180
Table 8‑6 Sink TMDS Electrical - 6G – Jitter Tolerance Generic Equipment	180
Table 8‑7 Sink TMDS Electrical - 6G – Differential Impedance Requirements	183
Table 8‑8 Sink TMDS Electrical - 6G – Differential Impedance Generic Equipment	183
Table 8‑9 Sink TMDS Electrical - 6G – Character Error Rate Requirements	185
Table 8‑10 Sink TMDS Electrical - 6G – Character Error Rate Generic Equipment	185
Table 8‑11 Sink TMDS Protocol – Scrambling ≤ 340Mcsc Status Requirements	187
Table 8‑12 Sink TMDS Protocol – Scrambling ≤ 340Mcsc Status Generic Equipment	187
Table 8‑13 Sink TMDS Protocol - 6G – Scrambling Status Requirements	190
Table 8‑14 Sink TMDS Protocol - 6G – Scrambling Status Generic Equipment	190
Table 8‑15 Sink TMDS Protocol – CED – Locked Bits Requirements	192
Table 8‑16 Sink TMDS Protocol – CED – Locked Bits Generic Equipment	193
Table 8‑17 Sink TMDS Protocol – CED – Normal Video Data Requirements	195
Table 8‑18 Sink TMDS Protocol – CED – – Normal Video Data Generic Equipment	195
Table 8‑19 Sink TMDS Protocol – CED – Normal Video Data Requirements	197
Table 8‑20 Sink TMDS Protocol – CED – – Normal Video Data Generic Equipment	197
Table 8‑21 Sink TMDS Protocol – CED – Normal Video Data Requirements	199
Table 8‑22 Sink TMDS Protocol – CED – – Normal Video Data Generic Equipment	199
Table 8‑23 Sink TMDS Protocol – CED – Normal Video Data Requirements	201
Table 8‑24 Sink TMDS Protocol – CED – – Normal Video Data Generic Equipment	201
Table 8‑25 Sink TMDS Protocol – CED – Normal Video Data Requirements	203
Table 8‑26 Sink TMDS Protocol – CED – – Normal Video Data Generic Equipment	203
Table 8‑27 Sink Pixel Decoding - YCBCR 4:2:0 Requirements	205
Table 8‑28 Sink Pixel Decoding - YCBCR 4:2:0 Generic Equipment	205
Table 8‑29 Sink Pixel Decoding - YCBCR 4:2:0 Deep Color Requirements	207
Table 8‑30 Sink Pixel Decoding - YCBCR 4:2:0 Deep Color Generic Equipment	207
Table 8‑31 Sink Video Timing - 6G – 2160p 24-bit Color Depth Requirements	209
Table 8‑32 Sink Video Timing - 6G – 2160p 24-bit Color Depth Generic Equipment	209
Table 8‑33 Sink Video Timing – 6G – 2160p Deep Color Requirements	211
Table 8‑34 Sink Video Timing – 6G – 2160p Deep Color Generic Equipment	211
Table 8‑35 Sink Video Timing - 6G – 2160p 3D Requirements	215
Table 8‑36 Sink Video Timing - 6G – 2160p 3D Generic Equipment	215
Table 8‑37 Sink Video Timing – 6G –Non-2160p 24-bit Color Depth Requirements	217
Table 8‑38 Sink Video Timing – 6G –Non-2160p 24-bit Color Depth Generic Equipment	217
Table 8‑39 Sink Video Timing – 6G –Non-2160p Deep Color Requirements	219
Table 8‑40 Sink Video Timing – 6G – Non-2160p Deep Color Generic Equipment	219
Table 8‑41 Sink Video Timing – 6G –Non-2160p 3D Requirements	223
Table 8‑42 Sink Video Timing – 6G –Non-2160p 3D Generic Equipment	223
Table 8‑43 Sink Video Timing – 21:9 (64:27) Requirements	225
Table 8‑44 Sink Video Timing – 21:9 (64:27) Generic Equipment	225
Table 8‑45 Sink Audio Decoding and Rendering – 3D Audio (L-PCM) – Sample Packet Requirements	228
Table 8‑46 Sink Audio Decoding and Rendering – 3D Audio (L-PCM) – Sample Packet Generic Equipment	228
Table 8‑47 Sink Audio Decoding and Rendering – 3D Audio (One Bit) – Sample Packet Requirements	231
Table 8‑48 Sink Audio Decoding and Rendering – 3D Audio (One Bit) – Sample Packet Generic Equipment	231
Table 8‑49 Sink Audio Decoding and Rendering – Multi-stream Audio (L-PCM and 61937) – Sample Packet Requirements	234
Table 8‑50 Sink Audio Decoding and Rendering – MS Audio (L-PCM and 61937) – Sample Packet Generic Equipment	234
Table 8‑51 Sink Audio Decoding and Rendering – MS Audio (One Bit) – Sample Packet Requirements	236
Table 8‑52 Sink Audio Decoding and Rendering – MS Audio (One Bit) – Sample Packet Generic Equipment	236
Table 8‑53 Sink Audio Decoding and Rendering – CEA-861-F Audio Decoding and Rendering Requirements	238
Table 8‑54 Sink Audio Decoding and Rendering – CEA-861-F Audio Decoding and Rendering Generic Equipment	238
Table 8‑55 Sink A/V Relationship – DALS Requirements	240
Table 8‑56 Sink A/V Relationship – DALS Generic Equipment	240
Table 8‑57 Sink HDMI-VSIFs – 3D OSD Disparity Requirements	248
Table 8‑58 Sink HDMI-VSIFs – 3D OSD Disparity Generic Equipment	248
Table 8‑59 Sink HDMI-VSIFs – Dual-View Requirements	251
Table 8‑60 Sink HDMI-VSIFs – Dual-View Generic Equipment	251
Table 8‑61 Sink Video Timing - 6G – HF-VSDB	253
Table 8‑62 Sink Video Timing - 6G – HF-VSDB	253
Table 8‑63 Sink EDID - YCBCR 4:2:0 Related Data Block Requirements	255
Table 8‑64 Sink EDID - YCBCR 4:2:0 Data Block Generic Equipment	255
Table 8‑65 Sink EDID - YCBCR 4:2:0 BT.2020 Data Block Requirements	257
Table 8‑66 Sink EDID - YCBCR 4:2:0 BT.2020 EDID Generic Equipment	257
Table 8‑67 Sink EDID YCBCR 4:2:0 Deep Color HF-VSDB Requirements	259
Table 8‑68 Sink EDID YCBCR 4:2:0 Deep Color HF-VSDB Generic Equipment	260
Table 8‑69 Sink EDID 3D and Multi-stream Audio Data Block Requirements	262
Table 8‑70 Sink EDID 3D and Multi-stream Audio Data Block Generic Equipment	262
Table 8‑71 Sink EDID HDMI-VSDBs – Independent-View Requirements	265
Table 8‑72 Sink EDID HDMI-VSDBs – Independent-View Generic Equipment	265
Table 8‑73 Sink EDID - Video Format Declaration Requirements	266
Table 8‑74 Sink EDID - Video Format Declaration Generic Equipment	266
Table 8‑75 Sink EDID HF-VSDB Requirements	268
Table 8‑76 Sink EDID HF-VSDB Generic Equipment	268
Table 8‑77 Sink E-DDC – Read Request – Power Disable Requirements	272
Table 8‑78 Sink E-DDC – Read Request – Power Disable Generic Equipment	272
Table 8‑79 Sink E-DDC – Read Request – SCDC Update Flag Response Requirements	273
Table 8‑80 Sink E-DDC – Read Request – SCDC Update Flag Response Generic Equipment	273
Table 8‑81 Sink E-DDC – Read Request – SCDC Wait For Buss Free Requirements	274
Table 8‑82 Sink E-DDC – Read Request – SCDC Wait For Buss Free Generic Equipment	274
Table 8‑83 Sink E-DDC – Read Request – SDA Release After SCL Low Transition Requirements	275
Table 8‑84 Sink E-DDC – Read Request – SDA Release After SCL Low Transition Generic Equipment	276
Table 8‑85 Sink E-DDC – Read Request – Response I2C Conformance Requirements	276
Table 8‑86 Sink E-DDC – Read Request – Response I2C Conformance Generic Equipment	277
Table 8‑87 Sink E-DDC – Read Request – Unacknowledged One Requirements	278
Table 8‑88 Sink E-DDC – Read Request – Unacknowledged One Generic Equipment	278
Table 8‑89 Sink E-DDC – Read Request – Unacknowledged Two Requirements	280
Table 8‑90 Sink E-DDC – Read Request – Unacknowledged Two Generic Equipment	280
Table 8‑91 Sink E-DDC – Read Request – TestReadRequest and TestReadRequestDelay Requirements	282
Table 8‑92 Sink E-DDC – Read Request – TestReadRequest and TestReadRequestDelay Generic Equipment	282
Table 8‑93 Sink E-DDC – Read Request – Enable Verification Requirements	283
Table 8‑94 Sink E-DDC – Read Request – Enable Verification Generic Equipment	283
Table 8‑95 Sink E-DDC – Read Request – CED Update Flag Requirements	284
Table 8‑96 Sink E-DDC – Read Request – CED Update Flag Generic Equipment	285
Table 8‑97 Sink E-DDC – Read Request – CED Update Flag Error Count Max Requirements	286
Table 8‑98 Sink E-DDC – Read Request – CED Update Flag Error Count Max Generic Equipment	287
Table 8‑99 Sink E-DDC – Read Request – Error Rate Timer Reset Requirements	289
Table 8‑100 Sink E-DDC – Read Request – Error Rate Timer Generic Equipment	289
Table 8‑101 Sink E-DDC – Read Request – Test Configuration Register Reset Requirements	290
Table 8‑102 Sink E-DDC – Read Request – Test Configuration Register Reset Generic Equipment	291
Table 9‑1 Repeater TMDS Protocol – Scrambling ≤ 340Mcsc Requirements	292
Table 9‑2 Repeater TMDS Protocol – Scrambling ≤ 340Mcsc Generic Equipment	292
Table 9‑3 Repeater Repeated Output Port - 6G – 2160p Requirements	295
Table 9‑4 Repeater Repeated Output Port - 6G – 2160p Generic Equipment	295
Table 9‑5 Repeater Repeated Output Port - 6G – Source Functionality 2160p Requirements	297
Table 9‑6 Repeater Repeated Output Port - 6G – Non-2160p Video Timings Requirements	298
Table 9‑7 Repeater Repeated Output Port - 6G – Non-2160p Video Timings Generic Equipment	298
Table 9‑8 Repeater Repeated Output Port - 6G – Source Functionality Non-2160p Video Timings Requirements	300
Table 9‑9 Repeater Repeated Input Port - 6G – 2160p Requirements	301
Table 9‑10 Repeater Repeated Input Port - 6G – 2160p Generic Equipment	301
Table 9‑11 Repeater Repeated Input Port - 6G – Sink Functionality 2160p Requirements	303
Table 9‑12 Repeater Repeated Input Port - 6G – Non-2160p Video Timings Requirements	304
Table 9‑13 Repeater Repeated Input Port - 6G – Non-2160p Video Timings Generic Equipment	304
Table 9‑14 Repeater Repeated Input Port - 6G – Sink Functionality Non-2160p Video Timings Requirements	306
Table 9‑15 Repeater A/V Relationship DALS Requirements	307
Table 9‑16 Repeater A/V Relationship DALS Generic Equipment	307
Table 10‑1 CEC tests - Requirements	311
Table 10‑2 CEC tests - Generic Equipment	311
Table 10‑3 CEC Tests: Low Level	314
Table 10‑4 CEC Tests: General Protocol	318
Table 10‑5 CEC Tests: Opcodes used for test HF4-2-2	326
Table 10‑6 CEC Tests: Opcodes used for tests HF4-2-3 and HF4-2-4 (part 1)	326
Table 10‑7 CEC Tests: Opcodes used for tests HF4-2-3 and HF4-2-4 (part 2)	328
Table 10‑8 CEC Tests: Timing	329
Table 10‑9 CEC Tests: Polling	331
Table 10‑10 CEC Tests: Address Allocation	334
Table 10‑11 CEC Tests: Power State Changes	348
Table 10‑12 CEC Tests: Fragments of [HDMI 2.0: 11.5.5]	370
Table 10‑13 CEC Tests: Routing/Switching	371
Table 10‑14 CEC Tests: Remote Control Pass Through	373
Table 10‑15 CEC Tests: Device OSD Name Transfer	380
Table 10‑16 CEC Tests: System Audio Control	381
Table 10‑17 CEC Tests: Audio Return Channel Control	388
Table 10‑18 CEC Tests: Vendor Specific Messages	393
Table 10‑19 CEC Tests for Converter Cable	396
Table A‑1 YCBCR 4:2:0 Test Image Bar Pattern	398
Table C‑1 Source DUT Capabilities Declaration - Ports	401
Table C‑2 Source DUT Capabilities Declaration - Electrical	401
Table C‑3 Source DUT Capabilities Declaration - 6G - Video	402
Table C‑4 Source DUT Capabilities Declaration – YCBCR 4:2:0 - Video	403
Table C‑5 Source DUT Capabilities Declaration – 21:9 (64:27) - Video	404
Table C‑6 Source DUT Capabilities Declaration – Audio	405
Table C‑7 Source DUT Capabilities Declaration – 3D OSD Disparity	407
Table C‑8 Source DUT Capabilities Declaration – Dual View	407
Table C‑9 Source DUT Capabilities Declaration – Independent View	407
Table C‑10 Source DUT Capabilities Declaration – SCDC Support	408
Table C‑11 Source DUT Capabilities Declaration – Read Request	408
Table C‑12 Source DUT Capabilities Declaration – Character Error Detection	409
Table D-1 Sink DUT Capabilities Declaration – Ports	410
Table D-2 Sink DUT Capabilities Declaration – 6G - Video	410
Table D-3 Sink DUT Capabilities Declaration – YCBCR 4:2:0 - Video	411
Table D-4 Sink DUT Capabilities Declaration – 21:9 (64:27) - Video	411
Table D-5 Sink DUT Capabilities Declaration – Audio	412
Table D-6 Sink DUT Capabilities Declaration – Character Error Detection	413
Table D-7 Sink DUT Capabilities Declaration – 3D OSD Disparity	413
Table D-8 Sink DUT Capabilities Declaration – Dual-View	413
Table D-9 Sink DUT Capabilities Declaration – Independent-View	413
Table D-10 Sink DUT Capabilities Declaration – DALS	414
Table D-11 Sink DUT Capabilities Declaration – SCDC	414
Table D-12 Sink DUT Capabilities Declaration – Scrambling	414
Table E-1 Repeater DUT Capabilities Declaration – 6G Categories	416
Table E-2 Repeater DUT Capabilities Declaration – YCBCR 4:2:0	417
Table E-3 Repeater DUT Capabilities Declaration – DALS	417
Table F-1 CEC DUT Capabilities Declaration – HDMI 2.0	418
Table I-1 CEC DUT Capabilities Declaration	427

[bookmark: _Toc234529885][bookmark: _Toc242776779]Introduction
This specification has been developed by the HDMI Forum.
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This document constitutes the Version 2.0 compliance test specification for the High-Definition Multimedia Interface (HDMI Compliance Test Specification Version 2.0).
This document describes tests in generic terms; meaning it does not refer to specific test equipment manufacturer’s products. Instead, it merely describes tests using theoretical generic test equipment. The test equipment manufacturers are required to comply with this document when developing real test instrument products and methods of implementation (MOIs). Such MOIs are to be documented in a series of “Method Of Implementation” documents external to this document, and are required for the compliance test in Authorized Test Center.
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[bookmark: _Toc234529893][bookmark: _Toc242776787]Bracketed Notations
[HDMI: X]	References in the text of this document to sections, figures and tables in the Version 1.4b specification [1] are prefixed here by “[HDMI: X]” (where X is a section number, figure, table, footnote, or appendix) to clearly differentiate items only in the Version 1.4b specification from items introduced in this document.
[HDMI 2.0: X]	References in the text of this document to sections, figures and tables in the Version 2.0 specification [2] are prefixed here by “[HDMI 2.0: X]” (where X is a section number, figure, table, footnote, or appendix) to clearly differentiate items only in the Version 2.0 specification from items introduced in this document.
D[X]	Parameter X of a field D. For example: PB[InfoFrame_Length]
[operand]	Operand of CEC message in CEC section.  For example: [Physical Address]
[comment]	Informative comment describing subsequent normative test step. For example: Example: [Check for Invalid Data Island Preamble control  code usage.]
[bookmark: _Toc242776788]Glossary of Terms
Video Timing	Short for Video Format Timing.
[bookmark: _Toc234529894][bookmark: _Toc242776789]Acronyms
6G	(340 < TMDS Character Rate ≤ 600 Mcsc) and (3.4 < TMDS Bit Rate ≤ 6.0 Gbps)
A/V	Audio/Video
AVI	Auxiliary Video Information
CDF	Capabilities Declaration Form
CEA	Consumer Electronics Association
CEC	Consumer Electronics Control
CED	Character Error Detection
DALS	Dynamic Auto Lipsync
DC	Deep Color or Direct Current
DST Audio	Direct Stream Transport Audio
DUT	Device Under Test
EMI	Electromagnetic Interference
Gbps	Giga bits per second (Giga = 109)
GCP	General Control Packet defined by [HDMI: 5.3.6 and 6.5.3]
H14b-VSDB	The HDMI Vendor Specific Data Block defined by [HDMI: 8.3.2]
H14b-VSIF	The HDMI Vendor Specific InfoFrame packet defined by [HDMI: 8.2.3]
HBR Audio	High Bitrate Audio
HDMI-VSIFs	Both the H14b-VSIF and HF-VSIF
HF-VSDB	The EDID Vendor Specific Data Block defined by [HDMI 2.0: 10.3.2]
HF-VSIF	The Vendor Specific InfoFrame packet defined by [HDMI 2.0: 10.2]
HDMI	High-Definition Multimedia Interface
HDMI LLC	HDMI Licensing, LLC
LST-KS	Lipsync Test - Known Sink (see Appendix H)
Mcsc	Mega-characters/second/channel (Applies to the TMDS Character Rate)
MS Audio	Multi-stream Audio
OSD	On-Screen Display
RR	Read Request
SCDC	Status and Control Data Channel
TE	Test Equipment
TMDS	Transition Minimized Differential Signaling
TPA-P	The Test Point Access board with the HDMI Plug, which enables direct access to all signal lines from the HDMI connector.
TPA-R	The Test Point Access board with the HDMI Receptacle, which enables direct access to all signal lines from the HDMI connector.
Ultra HD	Ultra High-Definition (Video Format with Vactive of 2160 lines)
VSDB	Vendor-Specific Data Block
VIC	Video Identification Code
VSIF	Vendor-Specific InfoFrame
[bookmark: _Toc234529895][bookmark: _Toc242776790]Overview
The HDMI Forum created this document in order to specify a set of tests to be used to verify that new features, supported by a device under test (DUT), are compliant with the HDMI specification version 2.0.
This document is organized by DUT type, followed by test discipline (e.g., electrical, protocol, etc.), followed by new feature, followed by test.
At the core of this document is a set of tests. Each test has been given a Test ID number and a title. The Test IDs begin with the letters HF, which stand for “HDMI Forum” and serve to distinguish tests in this document from tests that may have been developed by the HDMI Founders. The first digit of the Test ID represents the DUT type: 1=source, 2=sink, 3=repeater, and 4=CEC device. A dash and another number follow this, which is unique but arbitrarily assigned.
Each test has a written objective, set of reference/requirements, set of associated capabilities, set of generic test equipment, and a procedure. The objective explains the purpose of a test. The set of reference/requirements give pointers to relevant portions of HDMI specifications. Sometimes these pointers are accompanied by stated requirements. A set of DUT capabilities are used to trigger the need for a test or that may require a test to be conducted in a different manner or with different constraints. A series of Appendices (see Appendix B, Appendix D, Appendix E, and Appendix F), at the end of the document, provide capabilities declaration forms (CDFs) for each of the four types of DUT, respectively. Next, a list of the generic test equipment necessary to conduct the test is given. Only generic equipment names are used when referring to test equipment (i.e. test equipment manufacturer’s names or product model numbers are never used). With respect to cabling, the use of benign cabling is assumed – except where other specialized (e.g., worst case) cabling is called-out. Finally, each test includes a step-by-step procedure describing changes in setup, test points, conditions, measurements, and PASS/FAIL criteria. SKIP/CONTINUE/PASS/FAIL directives are documented using the form “If … then SKIP”, “If … then CONTINUE”, “If … then PASS”, or “If … then FAIL”. Testing should proceed until a FAIL is encountered. If the entire procedure is executed without a FAIL, then the test is a PASS by default. Under certain circumstances, a SKIP will shorten a test (e.g., when an optional capability is not supported). The procedure may be hierarchically outlined, with subtest title headings appearing in square brackets or preceding a colon.
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[bookmark: _Toc234529899][bookmark: _Toc242776794]Test ID HF1-1: Source TMDS Electrical – 6G – VL and Vswing
Objective
Confirm that the DC voltage levels on the HDMI link are within the specified limits for each TMDS signal.
[bookmark: _Toc234530056][bookmark: _Toc242777008]Table 7‑1 Source TMDS Electrical - 6G - VL Requirements
	Reference
	Requirement 

	[HDMI 2.0: Table 6-1]
DC Characteristics for 3.4 Gbps < Rbit ≤ 6.0 Gbps at TP1
	Single-Ended Low Level Voltage Range: Data Channels 0,1,2: AVcc – 1000 mV to AVcc - 400 mV
Single-Ended Low Level Voltage Range: Clock Channel: AVcc – 1000 mV to AVcc - 200 mV

Single-Ended Swing Voltage: Data Channels 0,1,2: 400 mV ≤ Vswing ≤ 600 mV
Single-Ended Swing Voltage: Clock Channel: 200 mV ≤ Vswing ≤ 600 mV


Capability(s)
The Source DUT supports any Video Format/color mode for TMDS Character Rate above 340Mcsc up to 600Mcsc.
[bookmark: _Toc234530057][bookmark: _Toc242777009]Table 7‑2 Source TMDS Electrical - 6G - VL Generic Equipment
	Item
	Generic Equipment
	Quantity

	1
	Digital Oscilloscope
	1

	2
	TPA-P
	1


Procedure
If the CDF field Source_Above_340 is “N”, then SKIP this test.
Setup:
Connect the TPA-P to the Source DUT HDMI output connector.
Connect a probe to the TMDS_DATA0+.  If using a differential probe, follow the manufacturer’s instructions for use in measuring a single-ended signal.
Configure the EDID, which indicates all Video Formats necessary for this test.
Configure the Source DUT to output a Video Format supported by the DUT with the lowest TMDS Character Rate above 340Mcsc up to 600Mcsc.
Measure:
Capture 1,000 or more repetitions, triggered at the vertical mid-point of the High-to-Low transition of a H-L-L-L bit sequence.  Each capture shall be of duration 3*Tbit.
Display the voltage (vertical) histogram on the Oscilloscope, with the histogram data accumulated only from the last 2-bits of the H-L-L-L sequence.
Read the VL value as the most common low-level voltage shown on the histogram.
Capture 1,000 or more repetitions, triggered at the vertical mid-point of the Low-to-High transition of a L-H-H-H bit sequence.  Each capture shall be of duration 3*Tbit.
Display the voltage (vertical) histogram on the Oscilloscope, with the histogram data accumulated only from the last 2-bits of the L-H-H-H sequence.
Read the VH value as the most common high-level voltage shown on the histogram.
Calculate Vswing = VH – VL.
If measured signal is Data Channel, then:
[In the case of Data Signals]
1.1 If (VL < 2.30V) OR (2.90V < VL ), then FAIL.
1.2 If (Vswing < 400 mV) or ( 600mV < Vswing ), then FAIL.
If measured signal is Clock Channel, then:
1.3 If (VL < 2.30 V) OR (3.10V < VL), then FAIL.
1.4 If (Vswing < 200 mV) or (600 mV < Vswing), then FAIL.
Repeat the test for the remaining untested TMDS signals.
[bookmark: _Toc234529900][bookmark: _Toc242776795]Test ID HF1-2: Source TMDS Electrical – 6G – TRISE, TFALL
Objective
Confirm that the rise times and fall times on the TMDS differential signals fall within the limits of the specification.
[bookmark: _Toc234530058][bookmark: _Toc242777010]Table 7‑3 Source TMDS Electrical - 6G – TRISE, TFALL Requirements
	Reference
	Requirement 

	[HDMI 2.0: Table 6-2]
AC Characteristics for 3.4 Gbps < Rbit ≤ 6.0 Gbps at TP1
	Rise/Fall time: Data (20% to 80%): ≥42.5 ps
Rise/Fall time: Clock (20% to 80%): ≥75 ps


Capability(s)
The Source DUT supports any Video Format/color mode for TMDS Character Rate above 340Mcsc up to 600Mcsc.
[bookmark: _Toc234530059][bookmark: _Toc242777011]Table 7‑4 Source TMDS Electrical - 6G – TRISE, TFALL Generic Equipment
	Item
	Generic Equipment
	Quantity

	1
	Digital Oscilloscope
	1

	2
	TPA-P
	1


Procedure
1. If the CDF field Source_Above_340 is “N”, then SKIP this test.
Setup:
Connect the TPA-P to the Source DUT HDMI output connector.
Configure the EDID, which indicates all Video Formats necessary for this test.
Configure the Source DUT to output a Video Format and Pixel size with the highest DUT-supported TMDS Character Rate.
Measure:
For each of the TMDS clock and data pairs, perform the following:
2.1 Accumulate at least 10,000 triggered waveforms.
2.2 Measure TRISE as the mode of the sampled edge times from 20% to 80% of the differential swing voltage rising edge.
2.3 Measure TFALL as the mode of the sampled edge times from 80% to 20% of the differential swing voltage on the falling edge.
[In the case of Data Signals]
2.4 If (TRISE < 42.5ps), then FAIL.
2.5 If (TFALL < 42.5ps), then FAIL.
[In the case of Clock Signals]
2.6 If (TRISE < 75ps), then FAIL.
2.7 If (TFALL < 75ps), then FAIL.
Repeat the test for all of the remaining untested pairs.
[bookmark: _Toc234529901][bookmark: _Toc242776796]Test ID HF1-3: Source TMDS Electrical – 6G – Inter-Pair Skew
Objective
Confirm that any skew between the differential data pairs in the TMDS portion of the HDMI link does not exceed the limits in the specification.
[bookmark: _Toc234530060][bookmark: _Toc242777012]Table 7‑5 Source TMDS Electrical - 6G – Inter-pair Skew Requirements
	Reference
	Requirement 

	[HDMI 2.0: Table 6-2]
AC Characteristics for 3.4 Gbps < Rbit ≤ 6.0 Gbps at TP1

	Inter-pair skew shall not exceed 0.20*Tcharacter.

	[HDMI 2.0: 6.1.2.4]
Scrambler Synchronization Control Periods
	<See reference for details>


Capability(s)
The Source DUT supports any Video Format/color mode for TMDS Character Rate above 340Mcsc up to 600Mcsc.
[bookmark: _Toc234530061][bookmark: _Toc242777013]Table 7‑6 Source TMDS Electrical - 6G – Inter-pair Skew Generic Equipment
	Item
	Generic Equipment
	Quantity

	1
	Digital Oscilloscope
	1

	2
	TPA-P
	1


Procedure
[bookmark: _Toc234530052][bookmark: _Toc242777003]Figure 1 Source TMDS Electrical - 6G - Inter-pair Skew
[image: ]
1. If the CDF field Source_Above_340 is “N”, then SKIP this test.
Setup:
Connect the TPA-P to the Source DUT HDMI output connector.
Connect the first differential probe to the TMDS_DATA0.
Connect the second differential probe to the TMDS_DATA1.
Configure the EDID, which indicates all Video Formats necessary for this test.
Configure the Source DUT to output an HDMI signal with a Video Format and Pixel size with the highest DUT-supported TMDS Character Rate.
Measure:
Capture and find a sequence of unscrambled Control Period encoded characters on each TMDS channel.  Measure TSKEW between two TMDS channels (TMDS_DATA0 and TMDS_DATA1). 
If (TSKEW > 0.2*Tcharacter), then FAIL.
Repeat the test for remaining untested combinations of TMDS_DATAx channels pairs.
[bookmark: _Toc234529902][bookmark: _Toc242776797]Test ID HF1-4: Source TMDS Electrical – 6G – Intra-Pair Skew
Objective
Confirm that any skew within any one differential data pair in the TMDS portion of the HDMI link does not exceed the limits in the specification.
[bookmark: _Toc234530062][bookmark: _Toc242777014]Table 7‑7 Source TMDS Electrical - 6G – Intra-pair Skew Requirements
	Reference
	Requirement 

	[HDMI 2.0: Table 6-2]
AC Characteristics for (3.4 Gbps < Rbit ≤ 6.0 Gbps) at TP1
	Intra-Pair Skew, Max: 0.15*Tbit.


Capability(s)
The Source DUT supports any Video Format/color mode for TMDS Character Rate above 340Mcsc up to 600Mcsc.
[bookmark: _Toc234530063][bookmark: _Toc242777015]Table 7‑8 Source TMDS Electrical - 6G – Intra-pair Skew Generic Equipment
	Item
	Generic Equipment
	Quantity

	1
	Digital Oscilloscope
	1

	2
	TPA-P
	1


Procedure
1. If the CDF field Source_Above_340 is “N”, then SKIP this test.
Setup:
Connect the TPA-P to the Source DUT HDMI output connector.
Configure the EDID, which indicates all Video Formats necessary for this test.
Connect the first single-ended probe to the TMDS_DATA0+.
Connect the second single-ended probe to the TMDS_DATA0-.
Configure the Source DUT to output a Video Format and Pixel size with the highest DUT-supported TMDS Character Rate.
Set the trigger on TMDS_DATA0+ rising edge.
Measure:
Display the waveform of TMDS_DATA0+ and TMDS_DATA0-.  Accumulate 10,000 or more triggers.  Find the closest falling edge of DATA0- (either preceding or following TMDS_DATA0+ rising edge), and determine the most common 50% crossing point of that TMDS_DATA0- falling edge using a horizontal (time) histogram method.
Measure the skew from the trigger point to the most common 50% crossing point of TMDS_DATA0-(TSKEW).
If (TSKEW > 0.15*Tbit), then FAIL.
Repeat the test for all of the remaining untested TMDS differential pairs.
[bookmark: _Toc234529903][bookmark: _Toc242776798]Test ID HF1-5: Source TMDS Electrical – 6G – Differential Voltage
Objective
Confirm that the differential signal on each TMDS differential data pair does not exceed the Maximum/Minimum Differential Voltage.
[bookmark: _Toc234530064][bookmark: _Toc242777016]Table 7‑9 Source TMDS Electrical - 6G – Differential Voltage Requirements
	Reference
	Requirement 

	[HDMI 2.0: Table 6-2] 
AC Characteristics for (3.4 Gbps < Rbit ≤ 6.0 Gbps) at TP1
	Maximum Differential Voltage Vhigh:780mV
Minimum Differential Voltage Vlow:-780mV 


Capability(s)
The Source DUT supports any Video Format/color mode for TMDS Character Rate above 340Mcsc up to 600Mcsc.
[bookmark: _Toc234530065][bookmark: _Toc242777017]Table 7‑10 Source TMDS Electrical - 6G – Differential Voltage Generic Equipment
	Item
	Generic Equipment
	Quantity

	1
	Digital Oscilloscope
	1

	2
	TPA-P
	1


Procedure
1. If the CDF field Source_Above_340 is “N”, then SKIP this test.
Setup:
Connect the TPA-P to the Source DUT HDMI output connector.
Connect the first differential probe to the TMDS Clock, and configure this as the trigger.
Connect three differential probes, one to each of TMDS_DATA0, TMDS_DATA1 and TMDS_DATA2.
Configure the EDID, which indicates all Video Formats necessary for this test.
Configure the Source DUT to output a Video Format supported by the DUT with the lowest TMDS Character Rate above 340Mcsc up to 600Mcsc.
Measure:
For this TMDS Character Rate, perform the following:
5.1 Capture the waveform and process it with the Digital Oscilloscope.  Process with the CRU to display the data Eye Diagram.
5.1.1 Memory length set to 16M samples per-channel.
5.1.2 Set the Sampling Rate to greater than or equal to 40GSa/s.
If any part of the waveform exceeds Maximum/Minimum Differential Voltage (+/- 780mV), then FAIL.
[bookmark: _Toc234529904][bookmark: _Toc242776799]Test ID HF1-6: Source TMDS Electrical – 6G – Clock Duty Cycle and Clock Rate
Objective
Confirm that the duty cycle of the differential TMDS clock does not exceed the limits allowed by the specification.
[bookmark: _Toc234530066][bookmark: _Toc242777018]Table 7‑11 Source TMDS Electrical - 6G – Clock Duty Cycle Requirements
	Reference
	Requirement 

	[HDMI 2.0: Table 6-2]
AC Characteristics for (3.4 Gbps < Rbit ≤ 6.0 Gbps) at TP1
	Clock Duty Cycle: 40% to 60%
TMDS Clock Rateʘ: 85 MHz to 150 MHz
ʘRatio of TMDS Clock Period to TMDS Bit Period is 40:1.


Capability(s)
The Source DUT supports any Video Format/color mode for TMDS Character Rate above 340Mcsc up to 600Mcsc.
[bookmark: _Toc234530067][bookmark: _Toc242777019]Table 7‑12 Source TMDS Electrical - 6G – Clock Duty Cycle Generic Equipment
	Item
	Generic Equipment
	Quantity

	1
	Digital Oscilloscope
	1

	2
	TPA-P
	1


Procedure
[bookmark: _Toc234530053][bookmark: _Toc242777004]Figure 2 Source TMDS Electrical - 6G - Clock Duty Cycle
[image: ]
1. If the CDF field Source_Above_340 is “N”, then SKIP this test.
Setup:
Connect the TPA-P to the Source DUT HDMI output connector.
Configure the EDID, which indicates all Video Formats necessary for this test.
Configure the Source DUT to output a Video Format and Pixel size with the highest DUT-supported TMDS Character Rate.
Connect the differential probe to the TMDS Clock.
Display the waveform of 1 clock period.
Configure the Digital Oscilloscope: Trigger source is the TMDS Clock rising edge, turn on infinite persistence, measurement is duty cycle, capture at least 10,000 or more triggers.
Measure:
Measure the minimum duty cycle (TDUTY(MIN)) as the earliest crossing of the TMDS_CLOCK falling edge.
Measure the maximum duty cycle (TDUTY(MAX)) as the latest crossing of the TMDS_CLOCK falling edge.
If (TDUTY(MIN) < 40%) OR (TDUTY(MAX) > 60%), then FAIL.
Measure the Tc.
If (1/Tc < 85MHz) OR (1/Tc > 150MHz), then FAIL.
Repeat the test for a Video Format and Pixel size with the lowest DUT-supported TMDS Character Rate above 340Mcsc up to 600Mcsc.
[bookmark: _Toc234529905][bookmark: _Toc242776800]Test ID HF1-7: Source TMDS Electrical – 6G – Clock Jitter
Objective
Confirm that the TMDS Clock does not carry excessive jitter.
[bookmark: _Toc234530068][bookmark: _Toc242777020]Table 7‑13 Source TMDS Electrical - 6G – Clock Jitter Requirements
	Reference
	Requirement 

	[HDMI 2.0: Table 6-1]
DC Characteristics for (3.4 Gbps < Rbit ≤ 6.0 Gbps) at TP1
	Single-Ended Swing Voltage: Clock Channel: 200mV ≤ Vswing ≤ 600mV

	[HDMI 2.0: Table 6-4]
HDMI Source Jitter Characteristics for (3.4 Gbps < Rbit ≤ 6.0 Gbps) at TP2_EQ
	Allowable Total Clock Jitter: 0.3*Tbit


Capability(s)
The Source DUT supports any Video Format/color mode for TMDS Character Rate above 340Mcsc up to 600Mcsc.
[bookmark: _Toc234530069][bookmark: _Toc242777021]Table 7‑14 Source TMDS Electrical - 6G – Clock Jitter Generic Equipment
	Item
	Generic Equipment
	Quantity

	1
	Digital Oscilloscope
	1

	2
	TPA-P
	1

	3
	Worst Cable Emulator
	1


Procedure
[bookmark: _Toc234530054][bookmark: _Toc242777005]Figure 3 Source TMDS Electrical - 6G - Clock Jitter
[image: ]
1. If the CDF field Source_Above_340 is “N”, then SKIP this test.
Setup1:
Connect the TPA-P to the Source DUT HDMI output connector.
Configure the EDID, which indicates all Video Formats necessary for this test.
Connect the differential probe to the TMDS Clock pair.
Configure the Digital Oscilloscope and CRU:  Evaluate 16M samples per channel (these can be acquired with a single capture, or with multiple smaller captures).
Configure the Source DUT to output a Video Format with a TMDS Character Rate of 594Mcsc.  If this TMDS Character Rate is not supported, then the highest DUT-supported TMDS Character Rate is used.  For this TMDS Character Rate, perform the following:
Measure1:
7.1 Capture the waveform and process it with the Digital Oscilloscope using a Sampling Rate greater than or equal to 40GSa/s.
7.2 Measure the TP1 differential swing voltage(Vs).
7.3 If (Vs > 1200mV) OR (Vs < 400mV), then FAIL.
Setup2:
Apply the Worst Cable Emulator.
(Note: this setup may be applied in the Digital Oscilloscope after the process of 8.1)
Measure2:
For this TMDS Character Rate, perform the following:
7.4 Capture the waveform and process it with the CRU by the Digital Oscilloscope.
7.5 Apply the Reference Cable Equalizer for 3.4Gbps‐6Gbps to display the waveform.
7.6 Measure the TP2_EQ Clock jitter as the difference between the farthest left sampling point and furthest right sampling point, within the measurement box below:
7.6.1 Vertical setting = VC = 0V ± 1mV.
7.7 If the Clock jitter exceeds 0.3*Tbit, then FAIL.
[bookmark: _Toc234529906][bookmark: _Toc242776801]Test ID HF1-8: Source TMDS Electrical – 6G – Data Eye Diagram
Objective
Confirm that the differential signal on each TMDS differential data pair has an “eye opening” (region of valid data) that meets or exceeds the limits on eye opening in the specification.
[bookmark: _Toc234530070][bookmark: _Toc242777022]Table 7‑15 Source TMDS Electrical - 6G – Data Eye Diagram Requirements
	Reference
	Requirement 

	[HDMI 2.0: Table 6-4]
HDMI Source Jitter Characteristics for 3.4 Gbps < Rbit ≤ 6.0 Gbps at TP2_EQ
	Allowable Total Data Jitter: (1-H) Tbit ʘ
ʘH is defined in Figure 6-4 Eye Diagram at TP2_EQ

	[HDMI 2.0: Figure 6-4] 
Eye diagram at TP2_EQ
	<See reference for details>


Capability(s)
The Source DUT supports any Video Format/color mode for TMDS Character Rate above 340Mcsc up to 600Mcsc.
[bookmark: _Toc234530071][bookmark: _Toc242777023]Table 7‑16 Source TMDS Electrical - 6G – Data Eye Diagram Generic Equipment
	Item
	Generic Equipment
	Quantity

	1
	Digital Oscilloscope
	1

	2
	TPA-P
	1

	3
	Worst Cable Emulator
	1


Procedure
[bookmark: _Ref358309759][bookmark: _Toc234530055][bookmark: _Toc242777006]Figure 4 Source TMDS Electrical - 6G – Source (TP2) Eye Diagram for 600Mcsc
	[image: ]
	TMDS Bit Rate (Gbps)
	H
(Tbit)
	V
(mV)

	
	3.71
	0.6
	335

	
	4.46
	0.56
	295

	
	5.94
	0.4
	150

	
	Others
	See [HDMI 2.0: Table 6-5]



1. If the CDF field Source_Above_340 is “N”, then SKIP this test.
Setup:
Connect the TPA-P to the Source DUT HDMI output connector.
Configure the EDID, which indicates all Video Formats necessary for this test.
Connect the first differential probe to the TMDS Clock, and configure this as the trigger.
Connect three differential probes, one to each of TMDS_DATA0, TMDS_DATA1 and TMDS_DATA2.
Configure the Source DUT to output a Video Format with a TMDS Character Rate of 594Mcsc.  If this TMDS Character Rate is not supported, then the highest DUT-supported TMDS Character Rate is used.
Apply the Worst Cable Emulator under the condition that the Worst Cable Emulator causes delay on all TMDS DATA positive (+) lines against negative (‐) lines.
(Note: this setup may be applied in the Digital Oscilloscope after the process of 8.1.)
Measure:
For this TMDS Character Rate, perform the following:
8.1 Capture the waveform and process it with the CRU by the Digital Oscilloscope.
8.2 Apply the Reference Cable Equalizer for 3.4Gbps-6Gbps to display the data eye diagram.
8.2.1 Memory length set to 16M samples per-channel.
8.2.2 Set the Sampling Rate to greater than or equal to 40GSa/s.
8.3 Compare the data eye to the TP2_EQ eye mask shown in Figure 4.
8.4 Shift the mask left or right through one entire Tbit to determine if any horizontal position has no capture points within the eye mask.  No vertical shifting is allowed.
8.5 If no shifted position exists where no part of the waveform touches or crosses into the data eye, then FAIL.
Repeat the test after applying the Worst Cable Emulator under the condition that the Worst Cable Emulator causes delay on all TMDS DATA negative (-) lines against positive (+) lines.
[bookmark: _Toc234529907][bookmark: _Toc242776802]Test ID HF1-9: Source TMDS Electrical – 6G – Differential Impedance
Objective
Confirm that the TMDS impedance of the Source DUT is within the specified limits.
[bookmark: _Toc234530072][bookmark: _Toc242777024]Table 7‑17 Source TMDS Electrical - 6G – Differential Impedance Requirements
	Reference
	Requirement 

	[HDMI 2.0: Table 6-3]
Source Impedance Characteristics for (3.4 Gbps < Rbit ≤ 6.0 Gbps) at TP1
	Through Connection ImpedanceΔ: 100 Ω +/- 15%◊
◊ single excursion is permitted out to a max/min of 100 Ω +/- 25% and of a duration less than 250 ps.
Δ Impedance from TP1 to Source Termination
Source Termination Impedance: 75 to 150 Ω


Capability(s)
The Source DUT supports any Video Format/color mode for TMDS Character Rate above 340Mcsc up to 600Mcsc.
[bookmark: _Toc234530073][bookmark: _Toc242777025]Table 7‑18 Source TMDS Electrical - 6G – Differential Impedance Generic Equipment
	Item
	Generic Equipment
	Quantity

	1
	TDR/TDT Network Analyzer
	1

	2
	TPA-P
	1


Procedure
1. If the CDF field Source_Above_340 is “N”, then SKIP this test.
Setup:
Connect the coaxial cables to the TDR Network Analyzer.
Setup the TDR Network Analyzer with the differential TDR measurement and calibrate the TDR Network Analyzer.
Connect the TMDS DATA0 of TPA-P to the coaxial cable.
Set an effective rise time as close to 200ps as possible, without exceeding 200ps, at the open end of the HDMI connector of the TPA-P.
Connect 50Ω pull-ups to each of the other non-measured TMDS lines to +3.3V.
Turn on the Source DUT.
Connect the TPA-P to the Source DUT HDMI output connector.
Measure:
For each of the TMDS data differential pairs, perform the following:
9.1 Measure the impedance value along the signal path, from the DUT HDMI output connector to the DUT Source Termination (where the impedance stabilizes).
9.2 If the Source Termination impedance (ZDIFF_TERM ) is greater than 150Ω, then FAIL.
9.3 If (115Ω < ZDIFF_TERM) and (ZDIFF_TERM <= 150Ω):
9.3.1 If (ZDIFF_LOW > 115Ω), then FAIL.
9.3.2 If the impedance is not monotonically increasing from the last 115Ω point to the Source Termination, then FAIL.
9.3.3 The path from HDMI output connector to the 115Ω point is defined as the measurement area.
9.4 If (85Ω <= ZDIFF_TERM) and (ZDIFF_TERM <= 115Ω):
9.4.1 The whole path is defined as the measurement area.
9.5 If (75Ω <= ZDIFF_TERM) and (ZDIFF_TERM < 85Ω):
9.5.1 If (ZDIFF_HIGH < 85Ω), then FAIL.
9.5.2 If the impedance is not monotonically decreasing from the last 85Ω point to the Source Termination, then FAIL.
9.5.3 The path from HDMI output connector to the 85Ω point is defined as the measurement area.
9.6 If (ZDIFF_TERM < 75Ω), then FAIL.
9.7 Investigate the impedance within the measurement area,
9.7.1 If (ZDIFF_LOW < 75Ω) OR (ZDIFF_HI > 125Ω), then FAIL.
9.7.2 If (ZDIFF_LOW < 85Ω) OR (ZDIFF_HI > 115Ω):
9.7.2.1 If the duration of the violation is greater than or equal to 250ps, or there is more than one exclusion, then FAIL.
Repeat this measurement for the remaining untested TMDS data differential pairs.
[bookmark: _Toc234529908][bookmark: _Toc242776803]Source TMDS Protocol Tests
[bookmark: _Toc234529909][bookmark: _Ref360779636][bookmark: _Ref231350361][bookmark: _Toc242776804]Source TMDS Protocol Scrambling ≤ 3.4Gbps Tests
[bookmark: _Toc234529910][bookmark: _Toc242776805]Test ID HF1-13: Source TMDS Protocol – Scrambling ≤ 3.4Gbps
Objective
Confirm that the Source enables/disables scrambling according to the scrambling capability of the connected Sink for TMDS Character Rates at or below 340Mcsc.
[bookmark: _Toc234530074][bookmark: _Toc242777026]Table 7‑19 Source TMDS Protocol - 6G – Scrambling ≤ 3.4Gbps Requirements
	Reference
	Requirement

	[HDMI 2.0: 6.1.2]
Scrambling for EMI/RFI Reduction
	<See reference for details>

	[HDMI 2.0: 6.1.3.1]
Scrambling Control
	<See reference for details>


Capability(s)
The Source DUT supports scrambling.
[bookmark: _Toc234530075][bookmark: _Toc242777027]Table 7‑20 Source TMDS Protocol - 6G – Scrambling ≤ 3.4Gbps Generic Equipment
	Item
	Generic Equipment Reference
	Qty.

	1
	Protocol Analyzer
	1


Procedure
Setup:
1. Connect the Source DUT to the Protocol Analyzer.
Measure:
For any one of the following Video Timings, perform the following test:
720x480p 59.94/60Hz.
720x576p 50Hz.

If the CDF field Source_LTE_340Mcsc_Scrambling is “Y”, then perform the following:
10.1 Configure the EDID, which indicates the support of scrambling for TMDS Character Rates at or below 340Mcsc.
10.2 Operate the Source DUT to output the tested format.
10.3 Perform Test ID HF1-11 and Test ID HF1-12 from Step 2 in Section 7.2.2 using the tested format.
10.4 If any test item fails, then FAIL.
10.5 Configure the EDID, which indicates the non-support of scrambling for TMDS Character Rates at or below 340Mcsc.
10.6 Operate the Source DUT to output the tested format.
10.7 If the Source DUT does not write 0 to the Scrambling_Enable bit, then FAIL.
10.8 Operate the Protocol Analyzer to decode the captured data as a non-scrambled signal.  If the decoding process is not performed correctly, then FAIL.
If the CDF field Source_LTE_340Mcsc_Scrambling is “N” and the CDF field Source_Above_340 is “Y”, then perform the following:
10.9 Configure the EDID, which indicates the support of scrambling for TMDS Character Rates at or below 340Mcsc.
10.10 Operate the Source DUT to output the tested format.
10.11 If the Source DUT does not write 0 to the Scrambling_Enable bit, then FAIL.
10.12 Operate the Protocol Analyzer to decode the captured data as a non-scrambled signal.  If the decoding process is not performed correctly, then FAIL.
[bookmark: _Toc234529911][bookmark: _Ref360778778][bookmark: _Ref360780229][bookmark: _Toc242776806]Source TMDS Protocol 6G and Scrambling Tests
(‡) This section incorporates text from the HDMI Specification 1.4b.  See Notice for copyright information.
[bookmark: _Toc234529912][bookmark: _Toc242776807]Test ID HF1-10: Source TMDS Protocol – 6G – TMDS Bit Clock Ratio 
Objective
Confirm that the Source changes the TMDS Bit Clock Ratio correctly according to the output signal.
[bookmark: _Toc234530076][bookmark: _Toc242777028]Table 7‑21 Source TMDS Protocol - 6G – TMDS Bit Clock Ratio Requirements
	Reference
	Requirement 

	[HDMI 2.0: 6.1.3.2]
Control for TMDS Bit Period/TMDS Clock-Period Ratio
	<See reference for details>

	[HDMI 2.0: 10.4.1.4]
TMDS Configuration
	<See reference for details>


Capability(s)
The Source DUT supports any Video Format/color mode for TMDS Character Rate above 340Mcsc up to 600Mcsc.
[bookmark: _Toc234530077][bookmark: _Toc242777029]Table 7‑22 Source TMDS Protocol - 6G – TMDS Bit Clock ratio Generic Equipment
	Item
	Generic Equipment
	Quantity

	1
	I2C Analyzer
	1


Procedure
1. If the CDF field Source_Above_340 is “N”, then SKIP this test.
Setup:
Configure the EDID, which indicates all Video Formats necessary for this test.
Measure:
Operate the Source DUT to output any DUT-Supported Video Format for a TMDS Character Rate above 340Mcsc up to 600Mcsc.
If the Source DUT does not write 1 to the TMDS_Bit_Clock_Ratio bit, then FAIL.
Operate the Source DUT to output either 640x480p or 720x480p.
11.1 If neither 640x480p or 720x480p are supported, then use 720x576p.
If the Source DUT does not write 0 to the TMDS_Bit_Clock_Ratio bit, then FAIL.
[bookmark: _Toc234529913][bookmark: _Toc242776808]Test ID HF1-11: Source TMDS Protocol – 6G – 2160p Legal Codes
Objective
Confirm that the Source only outputs legal 10-bit codes.
[bookmark: _Toc234530078][bookmark: _Toc242777030]Table 7‑23 Source TMDS Protocol - 6G – 2160p Legal Codes Requirements
	Reference
	Requirement 

	[HDMI: 5.1.2]
Operating Modes Overview
	<See reference for details>

	HDMI: 5.4.2]
Control Period Coding
	<See reference for details>

	[HDMI: 5.4.3]
TERC4 Coding
	<See reference for details>

	[HDMI: 5.4.4]
Video Data Coding
	<See reference for details>

	[HDMI 2.0: 6.1.2]
Scrambling for EMI/RFI Reduction
	<See reference for details>


Capability(s)
The Source DUT supports any 2160p Video Format/color mode for TMDS Character Rate above 340Mcsc up to 600Mcsc.
[bookmark: _Toc234530079][bookmark: _Toc242777031]Table 7‑24 Source TMDS Protocol - 6G – 2160p Legal Codes Generic Equipment
	Item
	Generic Equipment
	Quantity

	1
	Protocol Analyzer
	1


Procedure
1. If the CDF field Source_Above_340 is “N”, then SKIP this test.
Setup:
Connect the Source DUT to the Protocol Analyzer.
Configure the EDID, which indicates all Video Formats necessary for this test.
[bookmark: _Ref239931348]Operate the Source DUT to output a 2160p Video Format supported by the DUT with the lowest TMDS Character Rate above 340Mcsc up to 600Mcsc.
Measure:
[bookmark: _Ref231309285]Verify that, for all Pixels within the analysis period, the Source DUT transmits only 10-bit values on each of the three TMDS channels that correspond to one of the following:
12.1 Any legal Video Data codes.
12.1.1 Any Video Data Code that was encoded with an approximate DC balance as well as a reduction in the number of transitions in the data stream.
12.2  4 Control Period codes.
12.3  16 TERC4 codes.
12.4  32 Scrambled Control Period codes.
[Illegal 10-bit code]
If any channel contains a 10-bit code that is not one of the above, then FAIL.
[Inconsistent channel coding]
Verify that, for all Pixels, if all three TMDS channels are encoded in the same manner.
[bookmark: _Ref239931465]If any Tcharacter does not use consistent encoding across all three channels, then FAIL.
[bookmark: _Toc234529914][bookmark: _Toc242776809]Test ID HF1-12: Source TMDS Protocol – 6G – Basic Protocol and Scrambling
Objective
Confirm that the Source only outputs code sequences for Control Periods, Data Island Periods and Video Data Periods corresponding to basic HDMI protocol rules.
[bookmark: _Toc234530080][bookmark: _Toc242777032]Table 7‑25 Source TMDS Protocol - 6G – Basic Protocol and Scrambling Requirements
	Reference
	Requirement 

	[HDMI: 5.2.1]
Control Period
	<See reference for details>

	[HDMI: 5.2.1.1]
Preamble
	<See reference for details>

	[HDMI: 5.2.2]
Video Data Period
	<See reference for details>

	[HDMI: 5.2.3]
Data Island Period
	<See reference for details>

	[HDMI 2.0: 6.1.2]
Scrambling for EMI/RFI Reduction
	<See reference for details>

	[HDMI 2.0: 6.1.3.1]
Scrambling Control
	<See reference for details>


Capability(s)
The Source DUT supports any Video Format/color mode for TMDS Character Rate above 340Mcsc up to 600Mcsc.
[bookmark: _Toc234530081][bookmark: _Toc242777033]Table 7‑26 Source TMDS Protocol - 6G – Basic Protocol and Scrambling Generic Equipment
	Item
	Generic Equipment
	Quantity

	1
	Protocol Analyzer
	1


Procedure
1. If the CDF field Source_Above_340 is “N”, then SKIP this test.
Setup:
Connect the Source DUT to the Protocol Analyzer.
Configure the EDID, which indicates all Video Formats necessary for this test.
Measure:
For a Video Format with the lowest DUT-supported TMDS Character Rate above 340Mcsc up to 600Mcsc, perform the following:
13.1 Operate the Source DUT to output the tested format.
(NOTE: Suspend HDCP functionality if it is present).

13.2 If the Source DUT does not write  1 to the Scrambling_Enable bit, then FAIL.
13.3 Capture and find a sequence of unscrambled Control Period encoded characters.
13.3.1 If the number of unscrambled control codes is greater than 8, then FAIL. 
13.3.2 If the number of unscrambled control codes is less than 8, then FAIL.
13.3.3 If more than one or no unscrambled control period per field exists, then FAIL.
13.4 [bookmark: OLE_LINK5]After descrambling the data (except for one unscrambled Control Period per field), verify the tested format as follows:
13.5 Examine the CTL3:CTL2:CTL1:CTL0 values for the 16 (Control-encoded) Pixels during the HDCP-specified window of opportunity.  If the ENC_EN code (CTL0:3=1001) is included, then FAIL.
13.6 For every transition from a character with Control Period Coding to a subsequent character using any other (non-Control) encoding:
13.6.1 Examine the CTL3:CTL2:CTL1:CTL0 values for the 8 (Control-encoded) Pixels immediately prior to the transition and compare them to the values 0b0001 (Video Data Period Preamble) and 0b0101 (Data Island Preamble).
[Check for Invalid Data Island Preamble control code usage]
13.6.2 Examine the whole control period prior to the Preamble.  If the period includes a Data Island Preamble control code (CTL0:3=1010), then FAIL.
[Inconsistent Preamble]
13.6.3 If any of the 8 Pixels does not match the CTLx value for any of the other 7 Pixels, then FAIL.
[Illegal Preamble]
13.7 If the Preamble value is neither a Data Island Preamble nor a Video Data Preamble, then FAIL.
13.8 If the Preamble value is a Data Island Preamble:
13.8.1 Examine the first two Pixels following the Preamble (Leading Guard Band).
13.8.1.1 If TMDS channel 0 for either of these Pixels does not equal one of the 4 permitted Data Island Guard Band characters (0xC, 0xD, 0xE, 0xF), then FAIL.
13.8.1.2 If TMDS channel 1 or 2 for either of these Pixels does not equal the specified Data Island Guard Band character (0b01010101), then FAIL.
13.8.2 Scan through the following Pixels, while counting them, until a transition to Control Period Coding is found.  Verify that every character is encoded with Data Island Coding.
13.8.3 Examine the last two Pixels preceding this transition (Trailing Guard Band).
13.8.3.1 If TMDS channel 0 for either of these Pixels does not equal one of the 4 permitted Data Island Guard Band characters (0xC, 0xD, 0xE, 0xF), then FAIL.
13.8.3.2 If TMDS channel 1 or 2 for either of these Pixels does not equal the specified Data Island Guard Band character (0b01010101), then FAIL.
13.8.4 If any character following the Leading Guard Band but preceding the Trailing Guard Band is not a legal TERC4 code, then FAIL.
13.8.5 If the first character following the Leading Guard Band has TERC4 ch.0, bit 3 is equal to 1,  then FAIL.
13.8.6 If any other character prior to the Trailing Guard Band has TERC4 ch.0, bit 3 is not equal to 1, then FAIL.
13.8.7 The length of the Data Island is equal to the number of Pixels following the Leading Guard Band and prior to the Trailing Guard Band. 
The Number of packets = Length of Data Island / 32.
13.8.7.1 If the Number of packets is not an integer, then FAIL.
13.8.7.2 If the Number of packets is equal to 0, then FAIL.
13.8.7.3 If (Number of packets > 18), then FAIL.
13.8.7.4 For every packet within the Data Island:
13.8.7.4.1 For each of the 5 ECC blocks within the packet:  If the BCH parity bits are incorrect, then FAIL.
13.9 If the Preamble value is a Video Data Preamble:
13.9.1 Examine the first two Pixels following the Preamble.  If either of these Pixels does not equal the Video Data Guard Band character (TMDS channel 0 and 2: 0b10101011, TMDS channel1: 0b01010101), then FAIL.
13.9.2 Scan through the following Pixels until a transition to Control Period Coding.  Verify that every character is encoded with Video Data Coding.
13.9.3 If any character following the Video Guard Band up to this transition is not a correctly encoded Video Data code, then FAIL.
[bookmark: _Toc242776810]Test ID HF1-21: Source TMDS Protocol – 6G – Non-2160p Legal Codes
Objective
Confirm that the Source only outputs legal 10-bit codes.
[bookmark: _Toc242777034]Table 7‑27 Source TMDS Protocol – 6G – Non-2160p Legal Codes Requirements
	Reference
	Requirement 

	[HDMI: 5.1.2]
Operating Modes Overview
	<See reference for details>

	HDMI: 5.4.2]
Control Period Coding
	<See reference for details>

	[HDMI: 5.4.3]
TERC4 Coding
	<See reference for details>

	[HDMI: 5.4.4]
Video Data Coding
	<See reference for details>

	[HDMI 2.0: 6.1.2]
Scrambling for EMI/RFI Reduction
	<See reference for details>


Capability(s)
The Source DUT supports at least one Video Timing/color mode with a TMDS Character Rate greater than 340Mcsc.
[bookmark: _Toc242777035]Table 7‑28 Source TMDS Protocol – 6G – Non-2160p Legal Codes Generic Equipment
	Item
	Generic Equipment
	Quantity

	1
	Protocol Analyzer
	1



Procedure
1. If the CDF field Source_Above_340 is “N”, then SKIP this test.
Setup:
Connect the Source DUT to the Protocol Analyzer.
Configure the EDID, which indicates all Video Timings necessary for this test.
14.1 For a Video Timing with the lowest DUT-supported TMDS Character Rate above 340Mcsc (selected from the Video Timings declared in the CDF fields Source_non_2160p_Video_Formats_Above_340, Source_non_2160p_Video_Formats_Above_340_DC or Source_non_2160p_Video_Formats_Above_340_3D), perform the following:
14.2 Operate the Source DUT to output the tested format.
Measure:
14.3 Verify that, for all Pixels within the analysis period, the Source DUT transmits only 10-bit values on each of the three TMDS channels that correspond to one of the following:
14.3.1 Any legal Video Data codes.
14.3.1.1 Any Video Data Code that was encoded with an approximate DC balance as well as a reduction in the number of transitions in the data stream.
14.3.2 4 Control Period codes.
14.3.3 16 TERC4 codes.
14.3.4 32 Scrambled Control Period codes.
 [Illegal 10-bit code]
14.3.5 If any channel contains a 10-bit code that is not one of the above, then FAIL.
14.3.6 Verify that, for all Pixels, if all three TMDS channels are not encoded in the same manner, then FAIL.
[Inconsistent channel coding]
14.3.7 If any Tcharacter does not use consistent encoding across all three channels, then FAIL.
[bookmark: _Toc242776811]Test ID HF1-22: Source TMDS Protocol – 6G – Non-2160p Basic Protocol and Scrambling
Objective
Confirm that the Source only outputs code sequences for Control Periods, Data Island Periods and Video Data Periods corresponding to the basic HDMI protocol rules.
[bookmark: _Toc242777036]Table 7‑29 Source TMDS Protocol – 6G – Non-2160p Basic Protocol & Scrambling Requirements
	Reference
	Requirement 

	[HDMI: 5.2.1]
Control Period
	<See reference for details>

	[HDMI: 5.2.1.1]
Preamble
	<See reference for details>

	[HDMI: 5.2.2]
Video Data Period
	<See reference for details>

	[HDMI: 5.2.3]
Data Island Period
	<See reference for details>

	[HDMI 2.0: 6.1.2]
Scrambling for EMI/RFI Reduction
	<See reference for details>

	[HDMI 2.0: 6.1.3.1]
Scrambling Control
	<See reference for details>


Capability(s)
The Source DUT supports at least one Video Timing/color mode with a TMDS Character Rate greater than 340Mcsc.
[bookmark: _Toc242777037]Table 7‑30 Source TMDS Protocol – 6G – Non-2160p Basic Protocol and Scrambling Generic Equipment
	Item
	Generic Equipment
	Quantity

	1
	Protocol Analyzer
	1



Procedure
1. If the CDF field Source_Above_340 is “N”, then SKIP this test.
Setup:
Connect the Source DUT to the Protocol Analyzer.
Configure the EDID, which indicates all Video Timings necessary for this test.
Measure:
For a Video Timing with the lowest DUT-supported TMDS Character Rate above 340Mcsc (selected from the timings declared in the CDF fields Source_2160p_3D_Video_Formats_Above_340, Source_non_2160p_Video_Formats_Above_340_DC or Source_non_2160p_Video_Formats_Above_340_3D, perform the following:
15.1 Operate the Source DUT to output the tested format.
15.2 If the Source DUT does not write 1 to the Scrambling_Enable bit, then FAIL.
15.3 Capture and find a sequence of unscrambled Control Period encoded characters.
15.3.1 If the number of unscrambled control codes is greater than 8, then FAIL.
15.3.2 If the number of unscrambled control codes is less than 8, then FAIL.
15.3.3 If more than one or no unscrambled control period per field exist, then FAIL.
15.4 After descrambling the data (except for one unscrambled Control Period per field), verify the tested format as follows:
15.5 Suspend HDCP functionality (if present) and examine the CTL3:CTL2:CTL1:CTL0 values for the 16 (Control-encoded) Pixels during the HDCP-specified window of opportunity. If the ENC_EN code (CTL0:3=1001) is included, then FAIL.
15.6 For every transition from a character with Control Period Coding to a subsequent character using any other (non-Control) encoding:
15.6.1 Examine the CTL3:CTL2:CTL1:CTL0 values for the 8 (Control-encoded) Pixels immediately prior to the transition and compare them to the values 0b0001 (Video Data Period Preamble) and 0b0101 (Data Island Preamble).
[Check for Invalid Data Island Preamble control code usage]
15.6.2 Examine the whole control period prior to the Preamble. If the period includes a Data Island Preamble control code (CTL0:3=1010), then FAIL.
[Inconsistent Preamble]
15.6.3 If any of the 8 Pixels does not match the CTLx value for any of the other 7 Pixels, then FAIL.
[Illegal Preamble]
15.7 If the Preamble value is neither a Data Island Preamble nor a Video Data Preamble, then FAIL.
15.8 If the Preamble value is a Data Island Preamble:
15.8.1 Examine the first two Pixels following the Preamble (Leading Guard Band).
15.8.1.1 If TMDS channel 0 for either of these Pixels does not equal one of the 4 permitted Data Island Guard Band characters (0xC, 0xD, 0xE, 0xF), then FAIL.
15.8.1.2 If TMDS channel 1 or 2 for either of these Pixels does not equal the specified Data Island Guard Band character (0b01010101), then FAIL.
15.8.2 Scan through the following Pixels, while counting them, until there is a transition to Control Period Coding. Verify that every character is encoded with Data Island Coding.
15.8.3 Examine the last two Pixels preceding this transition (Trailing Guard Band).
15.8.3.1 If TMDS channel 0 for either of these Pixels does not equal one of the 4 permitted Data Island Guard Band characters (0xC, 0xD, 0xE, 0xF), then FAIL.
15.8.3.2 If TMDS channel 1 or 2 for either of these Pixels does not equal the specified Data Island Guard Band character (0b01010101), then FAIL.
15.8.4 If any character following the Leading Guard Band but preceding the Trailing Guard Band is not a legal TERC4 code, then FAIL.
15.8.5 If the first character following the Leading Guard Band has TERC4 ch. 0, bit 3 equal to 1, then FAIL.
15.8.6 If any other character prior to the Trailing Guard Band has TERC4 ch. 0, bit 3 not equal to 1, then FAIL.
15.8.7 The length of Data Island is equal to the number of Pixels following the Leading Guard Band and prior to the Trailing Guard Band. 
The Number of packets = Length of Data Island / 32.
15.8.7.1 If the Number of packets is not an integer, then FAIL.
15.8.7.2 If the Number of packets is equal to 0, then FAIL.
15.8.7.3 If the Number of packets is greater than 18, then FAIL.
15.8.7.4 For every packet within the Data Island:
15.8.7.4.1 For each of the 5 ECC blocks within the packet: If the BCH parity bits are incorrect, then FAIL.
15.9 If the Preamble value is Video Data Preamble:
15.9.1 Examine the first two Pixels following the Preamble.  If either of these Pixels does not equal the Video Data Guard Band character (TMDS channel 0 and 2: 0b10101011, TMDS channel1: 0b01010101), then FAIL.
15.9.2 Scan through the following Pixels until there is a transition to Control Period Coding. Verify that every character is encoded with Video Data Coding.
15.9.3 If any character following the Video Guard Band up to this transition is not a correctly encoded Video Data code, then FAIL.

[bookmark: _Toc234529915][bookmark: _Toc242776812]Source TMDS Pixel Encoding
[bookmark: _Toc234529916][bookmark: _Toc242776813]Source Pixel Encoding YCBCR 4:2:0 Tests
[bookmark: _Toc234529917][bookmark: _Toc242776814]Test ID HF1-31: Source Pixel Encoding – YCBCR 4:2:0 – TMDS Pixel Encoding
Objective
Confirm that a YCBCR 4:2:0 Pixel encoding-capable Source DUT outputs correct YCBCR 4:2:0 Pixel encoding and signaling.  In the case where a Source DUT can output standardized test images, then ensure the proper position of the Pixels and the order of the color-component data of the test Pixels with fully saturated (extreme-value) color-components.  NOTE: Only the spatial/ordering relationship of Pixels/components is evaluated by this test.  Therefore, fine color level variations (perhaps due to color/level processing) will not produce false-positive FAIL indications.
[bookmark: _Toc234530082][bookmark: _Toc242777038]Table 7‑31 Source TMDS Pixel Encoding – YCBCR 4:2:0 – TMDS Pixel Encoding Requirements
	Reference
	Requirement 

	[HDMI 2.0: 7.1]
	“Figure 7-1 shows the signal mapping and timing for transferring YCBCR 4:2:0 Pixel encoded progressive video data across HDMI.  The two horizontally successive 8-bit Y components are transmitted in TMDS Channel 1 and 2, respectively in order.  The 8-bit CB or CR components are alternately transmitted in TMDS Channel 0, line by line.”

“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 in the Y420CMDB (YCBCR 4:2:0 Capability Map Data Block) or Y420VDB (YCBCR 4:2:0 Video Data Block), as defined in CEA-861-F Section 7.5.10 and 7.5.11.”


Capability(s)
The Source DUT supports at least one Video Format in YCBCR 4:2:0 color sampling mode.
[bookmark: _Toc234530083][bookmark: _Toc242777039]Table 7‑32 Source TMDS Pixel Encoding – YCBCR 4:2:0 – TMDS Pixel Encoding Generic Equipment
	Item
	Generic Equipment
	Quantity

	1
	DDC Slave Emulator
	1

	2
	EDID Emulator
	1

	3
	297MHz Video Protocol Analyzer w/ YCBCR 4:2:0 option
	1


Procedure
1. If the CDF field Source_HDMI_YCBCR_420 is “N”, then SKIP this test.
Connect the Source DUT to a 297MHz Video Protocol Analyzer with the DDC Slave Emulator and EDID Emulator.
Program the EDID Emulator to reveal an EDID containing the following:
16.1 YCBCR 4:2:0 Video Data Block with:
16.1.1 YCBCR 4:2:0-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)
16.1.2 No HF-VSDB shall be included.
[bookmark: _Ref239932188]Operate the Source DUT to output a 24-bit/Pixel YCBCR 4:2:0 Pixel encoded signal at a Video Format for which it supports 4:2:0 transmission (see CDF field Source_HDMI_YCBCR_420_Video_Formats), repeating all of the following tests for at least one of the supported Video Formats: The content of the video signal being output from the DUT shall contain visible differentiation of colors/grays (e.g.,  a natural scene with sufficient color variation).
[Video Pixel encoding test]
If the DUT supports the generation of test image(s) (see the CDF field Source_HDMI_YCBCR_420_Test_Image), operate it to generate these images one by one (see Appendix A for images to be used).  The TE checks the video signal as received from the DUT.
16.2 Verify that the Cr value is greater than the CB value in the red color bar.  If CR is less than or equal to CB, then FAIL.
16.3 Verify that the CB value is greater than the Cr value in the blue color bar.  If CB is less than or equal to CR, then FAIL.
16.4 Verify that the Y values are in order.  If the lower half of the active video area consists of vertical bars 4 Pixels wide, CONTINUE, otherwise, FAIL.  (NOTE: If the Y values are not encoded in the proper order, there will a repeated pattern of black and white bars 1 Pixel wide, followed by either a black or a white bar 2 Pixels wide).
16.5 Verify that the Y values are not located in the CB/CR field and vice-versa, i.e.  If the CB or CR field in the lower half of the active video contains only values in the range allowed for “Median”, and the Y fields contain values not in the range allowed for “Median”, then CONTINUE, otherwise, FAIL.
Decode the video signal being received from the DUT using the YCBCR 4:2:0 mapping into a visual form and perform a visual check.
If the decoded image/video appears to be distorted (e.g.,  The aspect ratio of the objects is wrong) or disturbed (e.g., Incorrect color), then FAIL.
[bookmark: _Ref239932264]Program the EDID Emulator to reveal an EDID containing the following and repeat steps 4 to 7 above:
16.6 Video Data Block with SVDs for 96, 97, 101, 102, 106 and 107 (NOTE: YCBCR 4:2:0 Video Data Block shall be removed).
16.7 YCBCR 4:2:0 Capability Map Data Block with a Capability Bit Map, where the bits corresponding to SVDs 96, 97, 101, 102, 106 and 107 are set (=1).
Program the EDID Emulator to reveal an EDID containing the following and repeat step 4 above:
16.8      As in step 8, but without YCBCR 4:2:0 Capability Map Data Block.
If the Source DUT outputs or can be operated to output a YCBCR 4:2:0 pixel encoded signal, then FAIL.
[bookmark: _Toc234529918][bookmark: _Toc242776815]Source Pixel Encoding YCBCR 4:2:0 Deep Color Tests
[bookmark: _Toc234529919][bookmark: _Toc242776816]Test ID HF1-32: Source Pixel Encoding – YCBCR 4:2:0 Deep Color – TMDS Pixel Encoding
Objective
Confirm that a YCBCR 4:2:0 Deep Color Pixel encoding-capable Source DUT outputs the correct YCBCR 4:2:0 Pixel encoding and signaling.  In the case where a Source DUT can output standardized test images, then ensure the proper position of the Pixels and the order of the color-component data of the test Pixels with fully saturated (extreme-value) color-components.  NOTE: Only the spatial/ordering relationship of Pixels/components is evaluated by this test, therefore, fine color level variations (perhaps due to color/level processing) will not produce false-positive FAIL indications.
[bookmark: _Toc234530084][bookmark: _Toc242777040]Table 7‑33 Source TMDS Pixel Encoding – YCBCR 4:2:0 Deep Color– TMDS Pixel Encoding Requirements
	Reference
	Requirement 

	[HDMI 2.0: 7.1.1]
	“Transmission of Deep Color 4:2:0 encoded Pixels is achieved by first mapping two 4:2:0 Pixels onto a single 4:4:4 Pixel.  The mapping is described in Table 7-1, Table 7-2, Table 7-3, and Table 7-4 for 24-, 30-, 36-, and 48-bit Pixels respectively. 
The mapped Pixels are then transported utilizing the packing methods described in [HDMI: 6.5.2], [HDMI: 6.5.3], and [HDMI: Appendix D].”

	[HDMI: 5.3.6]
	<See reference for details on General Control Packet>

	[HDMI: 6.5.2, 6.5.3, Appendix D]
	<See reference for details on Deep Color packing and signaling>


Capability(s)
The Source DUT supports at least one Video Format in YCBCR 4:2:0 color sampling mode with 10, 12 or 16bits per color component.
[bookmark: _Toc234530085][bookmark: _Toc242777041]Table 7‑34 Source TMDS Pixel Encoding – YCBCR 4:2:0 – TMDS Pixel Encoding Generic Equipment
	Item
	Generic Equipment
	Quantity

	1
	DDC Slave Emulator
	1

	2
	EDID Emulator
	1

	3
	594MHz Video Protocol Analyzer w/ YCBCR 4:2:0 option
	1


Procedure
1. If the CDF fields Source_HDMI_YCBCR_420_DC10 equals “N”, Source_HDMI_YCBCR_420_DC12 equals ”N” and Source_HDMI_YCBCR_420_DC16 equals ”N”, then SKIP this test.
If the CDF field Source_HDMI_YCBCR_420 is “N”, then FAIL.
If CDF field Source_Above_340 is “N”, then FAIL.
Connect the Source DUT to a 594MHz Video Protocol Analyzer with the DDC Slave Emulator and EDID Emulator.
Program the EDID Emulator to reveal an EDID containing the following:
17.1 YCBCR 4:2:0 Video Data Block with:
17.1.1 YCBCR 4:2:0-only 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).
17.2 HF-VSDB with:
17.2.1 Max_TMDS_Character_Rate = 119 (595Mcsc).
17.2.2 DC_30bit_420 equal to 1, DC_36bit_420 equal to 1, and DC_48bit_420 equal to 1.
[bookmark: _Ref241120499]Operate the Source DUT to output a YCBCR 4:2:0 Pixel encoded Deep Color signal at a Video Format for which it supports 4:2:0 transmission (see CDF field Source_HDMI_YCBCR_420_Video_Formats) with Deep Color (see CDF field Source_HDMI_YCBCR_420_DCxx), repeating all of the following tests for at least one of the supported Video Formats with all of the supported color depths: The content of the video signal being output from the DUT shall contain visible differentiation of colors/grays (e.g.,  A natural scene with sufficient color variation).
[Video Pixel Deep Color encoding test]
If the DUT supports the generation of test image(s) (see CDF field Source_HDMI_YCBCR_420_Test_Image), operate it to generate these images one by one (see Appendix A for which images are to be used).  The TE descrambles and checks the video signal as received from the DUT.
17.3 Verify that the Cr value is greater than the CB value in the red color bar.  If CR is less than or equal to CB, then FAIL.
17.4 Verify that the Cb value is greater than the Cr value in the blue color bar.  If CB is less than or equal to CR, then FAIL.
17.5 Verify that the Y values are in order.  If the lower half of the active video area consists of vertical bars 4 Pixels wide, CONTINUE, otherwise, FAIL.  (NOTE: If the Y values are not encoded in the proper order, there will be a repeated pattern of black and white bars 1 Pixel wide, followed by either a black or a white bar 2 Pixels wide).
17.6 Verify that the Y values are not located in the CB/CR field and vice-versa.  If the CB or CR field in the lower half of the active video contains only values in the range allowed for “Median”, and the Y fields contain values not in the range allowed for “Median”, then CONTINUE, otherwise, FAIL.
Descramble and decode the video signal being received from the DUT using the YCBCR 4:2:0 mapping and Deep Color mapping into a visual form and perform a visual check.
If the decoded image/video appears to be distorted (e.g.,  The aspect ratio of the objects is wrong) or disturbed (e.g.,  Incorrect color), then FAIL.
Program the EDID Emulator to reveal an EDID containing the following and repeat step 6 above:
17.7 HF-VSDB with DC_30bit_420 = 0, DC_36bit_420 = 0 and DC_48bit_420 = 0.
If the Source DUT can output or be operated to output to YCBCR 4:2:0 pixel encoded Deep Color signal, then FAIL.

[bookmark: _Toc234529920][bookmark: _Toc242776817]Source Video Timing Tests
[bookmark: _Ref231350394][bookmark: _Toc234529921][bookmark: _Toc242776818]Source Video Timing 6G Tests
[bookmark: _Toc234529922][bookmark: _Toc242776819]Test ID HF1-14: Source Video Timing – 6G – 2160p 24-bit Color Depth
Objective
Confirm that the Source, whenever transmitting any 24-bit Color Depth 2160p Video Format for TMDS Character Rate above 340Mcsc up to 600Mcsc, complies with all of the required Pixel and line counts.
[bookmark: _Toc234530086][bookmark: _Toc242777042]Table 7‑35 Source Video Timing - 6G – 2160p 24-bit Color Depth Requirements
	Reference
	Requirement

	[HDMI 2.0: 10.1]
Use of the AVI InfoFrame in This Specification
	<See reference for details>

	[HDMI 2.0: Appendix E]
Signaling in AVI InfoFrame and VSIF for various Video Formats
	<See reference for details>


Capability(s)
The Source DUT supports the transmission of any 24-bit Color Depth 2160p Video Format for TMDS Character Rate above 340Mcsc up to 600Mcsc.
[bookmark: _Toc234530087][bookmark: _Toc242777043]Table 7‑36 Source Video Timing - 6G – 2160p 24-bit Color Depth Generic Equipment
	Item
	Generic Equipment Reference
	Qty.

	1
	Protocol Analyzer
	1

	2
	Frequency Counter
	1


Procedure
1. If no CDF field Source_2160p_Video_Formats_Above_340 is declared, then SKIP this test.
Setup:
Connect the Source DUT to the Protocol Analyzer.
Configure the EDID, which indicates all Video Formats necessary for this test.
Measure:
For each Video Timing listed in CDF field Source_2160p_Video_Formats_Above_340, perform the following:
18.1 Operate the Source DUT to output the tested format at a color depth of 24 bits/Pixel.  For all of the following, refer to the values listed in Table 7‑37 and Table 7‑38 for the tested format.
18.2 Measure the TMDS Clock Rate with a frequency counter.
18.3 If the TMDS Clock Rate is outside the allowable range, then FAIL.
18.4 Capture and descramble the data (except for one unscrambled Control Period per field) and verify the tested format as follows:
18.5 From the beginning of the captured data, scan for the first Video Data Period.
18.6 For each horizontal line, measure the following values:
HS_POLARITY = HSYNC active value.
HS_LEN = number of Pixels that HSYNC remains active.
VIDEO_TO_HS = number of Pixels from the end of the Video Data Period to HSYNC active edge.
H_ACTIVE = number of Pixels in the Video Data Period minus 2 (for the Guard Band).
H_TOTAL = number of Pixels between two HSYNC active edges.

18.7 If any of the values of HS_POLARITY, HS_LEN, VIDEO_TO_HS, H_ACTIVE and H_TOTAL do not equal the correct value for the selected Video Format, then FAIL.
18.8 For each field, measure the following values:
VS_POLARITY = VSYNC active value.
VS_LEN = number of Pixels that VSYNC remains active divided by H_TOTAL, rounded to the nearest integer
V_ACTIVE = number of Video Data Periods between two consecutive VSYNC active edges.
V_TOTAL = number of Pixels between the VSYNC active edges divided by H_TOTAL, rounded to the nearest half-integer.

18.9 Measure the following value:
VS_TO_VIDEO = the number of HSYNC pulses between the VSYNC active edge and the first subsequent Video Data Period, not including the HSYNC pulse that is coincident (or nearly so) with the VSYNC active edge.

18.10 If any of the values of VS_POLARITY, VS_LEN, VS_TO_VIDEO, V_ACTIVE and V_TOTAL does not equal the correct value for the selected Video Format, then FAIL.

[bookmark: _Ref233735622][bookmark: _Toc234530088][bookmark: _Toc242777044]Table 7‑37 Source Video Timing - 6G – Horizontal and Clock Parameters
	CEA VIC
	Format
	Pixel 
Clock (MHz)
	H_
TOTAL Pixels*
	H_
ACTIVE Pixels*
	VIDEO_
TO_HS
clocks
	HS_
POLR’Y
	HS_
LEN
clocks

	97
	3840x2160p 59.94, 60Hz
	594
(TMDS clock is 148.5 +0.5%/-0.6%)
	4400
	3840
	176
	+
	88

	96
	3840x2160p 50Hz
	594
(TMDS clock is 148.5 +0.5%/-0.5%)
	5280
	3840
	1056
	+
	88

	102
	4096x2160p 59.94, 60Hz
	594
(TMDS clock is 148.5 +0.5%/-0.6%)
	4400
	4096
	88
	+
	88

	101
	4096x2160p 50Hz
	594
(TMDS clock is 148.5 +0.5%/-0.5%)
	5280
	4096
	968
	+
	88


* These values are informative.  Refer to CEA-861-F Table 1 for normative values.
[bookmark: _Ref233735856][bookmark: _Toc234530089][bookmark: _Toc242777045]Table 7‑38 Source Video Timing - 6G – Vertical Parameters
	CEA VIC
	Format
	V_
TOTAL*
(lines)
	V_
ACTIVE* (lines)
	VS_
TO_VIDEO
(lines)
	VS_
LEN
(lines)
	VS_
POLR’Y

	97
	3840x2160p 59.94, 60Hz
	2250
	2160
	82
	10
	+

	96
	3840x2160p 50Hz
	2250
	2160
	82
	10
	+

	102
	4096x2160p 59.94, 60Hz
	2250
	2160
	82
	10
	+

	101
	4096x2160p 50Hz
	2250
	2160
	82
	10
	+


* These values are informative.  Refer to CEA-861-F Table 1 for normative values.
[bookmark: _Toc234529923][bookmark: _Toc242776820]Test ID HF1-15: Source Video Timing – 6G – 2160p Deep Color
Objective
Confirm that the Source outputs correct 2160p Deep Color Video Format for TMDS Character Rates above 340Mcsc up to 600Mcsc.
[bookmark: _Toc234530090][bookmark: _Toc242777046]Table 7‑39 Source Video Timing - 6G – 2160p Deep Color Requirements
	Reference
	Requirement

	[HDMI 2.0: 10.1]
Use of the AVI InfoFrame in This Specification
	<See reference for details>

	[HDMI 2.0: Appendix E]
Signaling in AVI InfoFrame and VSIF for various Video Formats
	<See reference for details>


Capability(s)
The Source DUT supports the transmission of any Video Format at 36 bits/Pixel or 30 bits/Pixel.
[bookmark: _Toc234530091][bookmark: _Toc242777047]Table 7‑40 Source Video Timing - 6G – 2160p Deep Color Generic Equipment
	Item
	Generic Equipment Reference
	Qty.

	1
	Protocol Analyzer
	1

	2
	Frequency Counter
	1


Procedure
1. If no CDF field Source_2160p_DC_Video_Formats_Above_340 is declared, then SKIP this test.
(NOTE: Testing of 48 bits/Pixel mode is not covered by this test.  If the Source DUT supports both 30 and 36 bits/Pixel mode of a Video Format, then testing of 30 bits/Pixel mode is optional for ATC Testing).
Setup:
Connect the Source DUT to the Protocol Analyzer.
Configure the EDID, which indicates all Video Formats necessary for this test.
Measure:
For each Video Timing at 36 bits/Pixel listed in the CDF field Source_2160p_DC_Video_Formats_Above_340, perform the following: 
19.1 Operate the Source DUT to output the tested format. For all of the following, refer to the values listed in Table 7‑41.
19.2 Measure the TMDS Clock Rate with a frequency counter.
19.3 If the TMDS Clock Rate is outside the allowable range, then FAIL.
19.4 Capture and descramble the data (except for one unscrambled Control Period per field) and verify the tested format as follows:
[Verify the H14b-VSIF Packet for 2160p24/25/30Hz formats]
19.5 If the Source DUT is outputting any one of the following formats:
3840x2160p 29.97, 30Hz (HDMI_VIC = 1) at a color depth of 36 bits/Pixel.
3840x2160p 25Hz (HDMI_VIC = 2) at a color depth of 36 bits/Pixel.
3840x2160p 23.98, 24Hz (HDMI_VIC = 3) at a color depth of 36 bits/Pixel.
4096x2160p 23.98, 24Hz (HDMI_VIC = 4) at a color depth of 36 bits/Pixel.

19.5.1 If the H14b-VSIF does not occur at least once per two Video Fields, then FAIL.
19.5.2 If an H14b-VSIF is transmitted, then examine it as follows:
19.5.2.1 If byte HB2 (InfoFrame_Length) is less than 0x05, then FAIL.
19.5.2.2 If PB4, bit 7, bit 6 and bit5 (HDMI_Video_Format) does not equal 0, 0, 1, then FAIL.
19.5.2.3 If PB4, bit4...0 are not 0 (reserved), then FAIL.
19.5.2.4 If PB5 does not equal the corresponding HDMI_VIC to the transmitted Video Timing (0x01, 0x02, 0x03 or 0x04), then FAIL.
19.5.2.5 If byte HB2 (InfoFrame_Length) is more than 0x05, if byte PB6 through InfoFrame_Length do not equal 0x00, then FAIL. 
19.5.2.6 Calculate the byte wide sum of HB0,HB1,HB2, PB0, PB1, PB2,…, PB[InfoFrame_Length].
19.5.2.6.1 If this byte wide sum is not equal to 0x00, then FAIL.
[Verify the General Control Packet for each tested format]
19.6 For every packet where the Packet Type equals 0x03 (General Control Packet), verify the following:
19.6.1 If either byte HB1 or HB2 does not equal 0x00, then FAIL.
19.6.2 Compare SB0…SB6 of subpacket 0 with SB0…SB6 of subpackets 1, 2 and 3.  Likewise, compare subpacket 1 with subpacket 2 and 3 and compare subpacket 2 with subpacket 3.
19.6.3 If any subpacket differs from any other, then FAIL.
19.6.4 If SB0 of subpacket 0 does not equal 0x00, 0x01, or 0x10, then FAIL.
19.6.5 If any byte SB3…SB6 of subpacket 0 does not equal 0x00, then FAIL.
19.6.6 If SB1[CD] does not indicate 36-bit (0110), then FAIL.
19.7 Track the Video Timing across several fields.  For each General Control Packet received during that period where SB1[CD] is not equal to 0:
19.7.1 Verify that SB1[PP] is correctly updated to indicate the packing phase of the last Pixel in the most recent Video Data Period.
19.7.2 If the Default_Phase bit is set (=1), verify that:
The first Pixel of each Video Data Period has a Pixel packing phase of 0 (10P0, 12P0, 16P0).
The first Pixel following each Video Data Period has a Pixel packing phase of 0 (10C0, 12C0, 16C0).
The PP bits are constant for all General Control Packets and equal to the last packing phase (10P4, 12P2, 16P1).
The first Pixel following every transition of HSYNC or VSYNC has a Pixel packing phase of 0 (10C0, 12C0, 16C0).

19.7.3 If any of these conditions is not true, then FAIL, “Default_Phase is incorrectly set”.
19.8 Verify that all of the Video Data Periods, after unpacking (per the Pixel packing indicated by SB1[PP]) have the correct length and that all HSYNC and VSYNC positions and lengths are accurate.  If any of the values for the tested format is incorrect, then FAIL.
[Verify Video Format at 30 bits/Pixel]
19.9 If the Source DUT does not support 36 bits/Pixel of that Video Format and supports 30 bits/Pixel, the above test is performed for 30 bits/Pixel using PASS/FAIL criteria for 30 bits/Pixel.
[Verify the “Max_TMDS_Character_Rate”]
Configure the EDID, which includes that the “Max_TMDS_Character_Rate” is “85” (425Mcsc).
Operate the Source DUT to output any Video Format at 36 bits/Pixel.
If the Source DUT outputs the Video Format at 36 bits/Pixel, then FAIL.
[bookmark: _Ref238886456][bookmark: _Toc234530092][bookmark: _Toc242777048]Table 7‑41 Source Video Timing - 6G – TMDS Clock Rate
	CEA VIC
	Format
	TMDS Clock Rate

	
	
	at 36 bits/Pixel
	at 30 bits/Pixel

	63,
93,
95,
98,
100,
	1920x1080p 119.88, 120Hz
3840x2160p 23.98, 24Hz
3840x2160p 29.97, 30Hz
4096x2160p 23.98, 24Hz
4096x2160p 29.97, 30Hz
	111.375MHz
+0.5%/-0.6%
	92.8125MHz
+0.5%/-0.6%

	64,
94,
99
	1920x1080p 100Hz
3840x2160p 25Hz
4096x2160p 25Hz
	111.375MHz
+0.5%/-0.5%
	92.8125MHz
+0.5%/-0.5%



[bookmark: _Toc234529924][bookmark: _Toc242776821]Test ID HF1-16: Source Video Timing – 6G – 2160p 3D
Objective
Confirm that the Source outputs the correct 2160p 3D Video Formats for TMDS Character Rate above 340Mcsc up to 600Mcsc.
[bookmark: _Toc234530093][bookmark: _Toc242777049]Table 7‑42 Source Video Timing - 6G – 2160p 3D Requirements
	Reference
	Requirement

	[HDMI 2.0: 10.1]
Use of the AVI InfoFrame in This Specification
	<See reference for details>

	[HDMI 2.0: 10.1.1]
Signaling of  3D Video Formats
	<See reference for details>

	[HDMI 2.0: Appendix E]
Signaling in AVI InfoFrame and VSIF for various Video Formats
	<See reference for details>


Capability(s)
The Source DUT supports the transmission of any 2160p 3D Video Format for TMDS Character Rate above 340Mcsc up to 600Mcsc.
[bookmark: _Toc234530094][bookmark: _Toc242777050]Table 7‑43 Source Video Timing - 6G – 2160p 3D Generic Equipment
	Item
	Generic Equipment Reference
	Qty.

	1
	Protocol Analyzer
	1

	2
	Frequency Counter
	1


Procedure
1. If no CDF field Source_2160p_3D_Video_Formats_Above_340 is declared, then SKIP this test.
Setup:
Connect the DUT to the Protocol Analyzer.
Measure:
For each Video Timing listed in CDF field Source_2160p_3D_Video_Formats_Above_340, perform the following:
20.1 Operate the Source DUT to output the tested format. For all of the following, refer to the values listed in Table 7‑44 through Table 7‑49.
20.2 Measure the TMDS Clock Rate with a frequency counter.
20.3 If the TMDS Clock Rate is outside the allowable range, then FAIL.
20.4 Capture and descramble the data (except for one unscrambled Control Period per field) and verify the tested format as follows:
[Verify H14b-VSIF Packet]
20.5 If the H14b-VSIF does not occur at least once per two Video Fields, then FAIL.
20.6 If an H14b-VSIF is transmitted:
20.6.1 If PB5 equals 0b0000X000 or 0b0110X000 and byte HB2 (InfoFrame_Length) is less than 0x05, then FAIL.
20.6.2 If PB5 equals 0b1000X000 and byte HB2 (InfoFrame_Length) is less than 0x06, then FAIL.
20.6.3 If PB4, bit7, bit6 and bit5 (HDMI_Video_Format field) do not equal 0, 1, 0, then FAIL.
20.6.4 If PB4, bit4...0 are not equal to 0 (reserved), then FAIL.
20.6.5 If the Source DUT is outputting a 3D Video Format in Frame Packing as 3D Structure:
20.6.5.1 If PB5 does not equal 0b0000X000, then FAIL.
20.6.5.2 If byte HB2 (InfoFrame_Length) is more than 0x05:
20.6.5.2.1 If byte PB5 equals 0x00 and bytes PB6 through InfoFrame_Length do not equal 0x00, then FAIL.
20.6.5.2.2 If byte PB5 equals 0x08 and bytes PB7+M (where M is the value of bit4...0 of PB6) through InfoFrame_Length do not equal 0x00, then FAIL.
20.6.6 If the Source DUT is outputting a 3D Video Format in Side-by-Side (Half) as 3D Structure:
20.6.6.1 If PB5 does not equal 0b1000X000, then FAIL.
20.6.6.2 If PB6 does not equal 0x00, 0x10, 0x20 or 0x30, then FAIL.
20.6.6.3 If byte HB2 (InfoFrame_Length) is greater than 0x06:
20.6.6.3.1 If byte PB5 equals 0x80 and bytes PB7 through InfoFrame_Length do not equal 0x00, then FAIL.
20.6.6.3.2 If byte PB5 equals 0x88 and bytes PB8+M (where M is the value of bit4...0 of PB7) through InfoFrame_Length do not equal 0x00, then FAIL.
20.6.7 If the Source DUT is outputting a 3D Video Format in Top-and-Bottom as 3D Structure:
20.6.7.1 If PB5 does not equal 0b0110X000, then FAIL.
20.6.7.2 If byte HB2 (InfoFrame_Length) is greater than 0x05:
20.6.7.2.1 If byte PB5 equals 0x60 and bytes PB6 through InfoFrame_Length do not equal 0x00, then FAIL.
20.6.7.2.2 If byte PB5 equals 0x68 and bytes PB7+M (where M is the value of bit4...0 of PB6) through InfoFrame_Length do not equal 0x00, then FAIL.
20.6.8 Calculate the byte wide sum of HB0,HB1,HB2, PB0, PB1, PB2,…, PB5,…,PB[InfoFrame_Length].
20.6.9 If this byte wide sum is not equal to 0x00, then FAIL.
[Verify the Video Timing]
20.7 If an HF-VSIF is transmitted in any Video Frame during this test, then FAIL.
20.8 From the beginning of the captured data, scan for the first Video Data Period.
20.9 For each horizontal line, measure the following values:
HS_POLARITY = HSYNC active value.
HS_LEN = number of Pixels that HSYNC remains active.
VIDEO_TO_HS = number of Pixels from the end of the Video Data Period to the HSYNC active edge.
H_ACTIVE = number of Pixels in the Video Data Period minus 2 (for Guard Band).
H_TOTAL = number of Pixels between two HSYNC active edges.

20.10 If any of the values of HS_POLARITY, HS_LEN, VIDEO_TO_HS, H_ACTIVE and H_TOTAL do not equal the correct value for the selected Video Format, then FAIL.
20.11 For each field, measure the following values:
VS_POLARITY = VSYNC active value.
VS_LEN = number of Pixels that VSYNC remains active divided by H_TOTAL, rounded to the nearest integer
V_ACTIVE = number of Video Data Periods between two consecutive VSYNC active edges.
V_TOTAL = number of Pixels between the VSYNC active edges divided by H_TOTAL, rounded to the nearest half-integer.

20.12 Measure the following value:
VS_TO_VIDEO = number of HSYNC pulses between the VSYNC active edge and the first subsequent Video Data Period, not including the HSYNC pulse that is coincident (or nearly so) with the VSYNC active edge.

20.13 If any of the values of VS_POLARITY, VS_LEN, VS_TO_VIDEO, V_ACTIVE and V_TOTAL does not equal the correct value for the selected Video Format, then FAIL.
20.14 If the Source DUT is outputting a 3D Video Format in Frame Packing as 3D structure, examine the area inserted between the two Active video regions, the “Active space”.
20.14.1 Examine the first Pixel value in the “Active space”.
20.14.2 Compare this first Pixel value with the other Pixel values in the “Active space”.
20.14.3 If any Pixel value differs from the first Pixel value in the “Active space”, then FAIL.

[bookmark: _Ref238886929][bookmark: _Toc234530095][bookmark: _Toc242777051]Table 7‑44 Source Video Timing - 6G – 2160p 3D Video Timing – Horizontal and Clock Parameters (3D Structure = Frame Packing)
	CEA 
VIC
	Format
	Pixel 
Clock (MHz)
	H_
TOTAL Pixels*
	H_
ACTIVE Pixels*
	VIDEO_
TO_HS
clocks
	HS_
POLR’Y
	HS_
LEN
clocks

	95, 105
	3840x2160p 29.97, 30Hz
	594
(TMDS clock is 148.5 +0.5%/-0.6%)
	4400
	3840
	176
	+
	88

	94, 104
	3840x2160p 25Hz
	594
(TMDS clock is 148.5 +0.5%/-0.5%)
	5280
	3840
	1056
	+
	88

	93, 103
	3840x2160p 23.98, 24Hz
	594
(TMDS clock is 148.5 +0.5%/-0.6%)
	5500
	3840
	1276
	+
	88

	98
	4096x2160p 23.98, 24Hz
	594
(TMDS clock is 148.5 +0.5%/-0.5%)
	5500
	4096
	1020
	+
	88

	100
	4096x2160p 29.97, 30Hz
	594
(TMDS clock is 148.5 +0.5%/-0.6%)
	4400
	4096
	88
	+
	88

	99
	4096x2160p 25Hz
	594
(TMDS clock is 148.5 +0.5%/-0.5%)
	5280
	4096
	968
	+
	88


* These values are informative.  Refer to CEA-861-F Table 1 for normative values.
[bookmark: _Toc234530096][bookmark: Table_Source_3D_format_H_TB][bookmark: _Toc242777052]Table 7‑45 Source Video Timing - 6G – 2160p 3D Video Timing – Vertical Parameters (3D Structure = Frame Packing)
	
CEA 
VIC
	Format
	V_
TOTAL
(lines)*
	V_
ACTIVE (lines)*
	VS_
TO_VIDEO
(lines)
	VS_
LEN
(lines)
	VS_
POLR’Y

	95, 105
	3840x2160p 29.97, 30Hz
	4500
	4410
	82
	10
	+

	94, 104
	3840x2160p 25Hz
	4500
	4410
	82
	10
	+

	93, 103
	3840x2160p 23.98, 24Hz
	4500
	4410
	82
	10
	+

	98
	4096x2160p 23.98, 24Hz
	4500
	4410
	82
	10
	+

	100
	4096x2160p 29.97, 30Hz
	4500
	4410
	82
	10
	+

	99
	4096x2160p 25Hz
	4500
	4410
	82
	10
	+


[bookmark: _Ref358132331]* These values are informative.  Refer to CEA-861-F Table 1 for normative values.
[bookmark: _Toc234530097][bookmark: _Toc242777053]Table 7‑46 Source Video Timing - 6G – 2160p 3D Video Timing – Horizontal and Clock Parameters (3D Structure = Side-by-Side (Half))
	CEA 
VIC
	Format
	Pixel 
Clock (MHz)
	H_
TOTAL Pixels*
	H_
ACTIVE Pixels*
	VIDEO_
TO_HS
clocks
	HS_
POLR’Y
	HS_
LEN
clocks

	97, 107
	3840x2160p 59.94, 60Hz
	594
(TMDS clock is 148.5 +0.5%/-0.6%)
	4400
	3840
	176
	+
	88

	96, 106
	3840x2160p 50Hz
	594
(TMDS clock is 148.5 +0.5%/-0.5%)
	5280
	3840
	1056
	+
	88

	102
	4096x2160p 59.94, 60Hz
	594
(TMDS clock is 148.5 +0.5%/-0.6%)
	4400
	4096
	88
	+
	88

	101
	4096x2160p 50Hz
	594
(TMDS clock is 148.5 +0.5%/-0.5%)
	5280
	4096
	968
	+
	88


* These values are informative.  Refer to CEA-861-F Table 1 for normative values.
[bookmark: _Toc234530098][bookmark: _Toc242777054]Table 7‑47 Source Video Timing - 6G – 2160p 3D Video Timing – Vertical Parameters (3D Structure = Side-by-Side (Half))
	
CEA 
VIC
	Format
	V_
TOTAL
(lines)*
	V_
ACTIVE (lines)*
	VS_
TO_VIDEO
(lines)
	VS_
LEN
(lines)
	VS_
POLR’Y

	97, 107
	3840x2160p 59.94, 60Hz
	2250
	2160
	82
	10
	+

	96, 106
	3840x2160p 50Hz
	2250
	2160
	82
	10
	+

	102
	4096x2160p 59.94, 60Hz
	2250
	2160
	82
	10
	+

	101
	4096x2160p 50Hz
	2250
	2160
	82
	10
	+


* These values are informative.  Refer to CEA-861-F Table 1 for normative values.
[bookmark: _Toc234530099][bookmark: _Toc242777055]Table 7‑48 Source Video Timing - 6G – 2160p 3D Video Timing – Horizontal and Clock Parameters (3D Structure = Top-and-Bottom)
	CEA 
VIC
	Format
	Pixel 
Clock (MHz)
	H_
TOTAL Pixels*
	H_
ACTIVE Pixels*
	VIDEO_
TO_HS
clocks
	HS_
POLR’Y
	HS_
LEN
clocks

	97, 107
	3840x2160p 59.94, 60Hz
	594
(TMDS clock is 148.5 +0.5%/-0.6%)
	4400
	3840
	176
	+
	88

	96, 106
	3840x2160p 50Hz
	594
(TMDS clock is 148.5 +0.5%/-0.5%)
	5280
	3840
	1056
	+
	88

	102
	4096x2160p 59.94, 60Hz
	594
(TMDS clock is 148.5 +0.5%/-0.6%)
	4400
	4096
	88
	+
	88

	101
	4096x2160p 50Hz
	594
(TMDS clock is 148.5 +0.5%/-0.5%)
	5280
	4096
	968
	+
	88


* These values are informative.  Refer to CEA-861-F Table 1 for normative values.
[bookmark: _Ref238886967][bookmark: _Toc234530100][bookmark: _Toc242777056]Table 7‑49 Source Video Timing - 6G – 2160p 3D Video Timing – Vertical Parameters (3D Structure = Top-and-Bottom)
	
CEA 
VIC
	Format
	V_
TOTAL
(lines)*
	V_
ACTIVE (lines)*
	VS_
TO_VIDEO
(lines)
	VS_
LEN
(lines)
	VS_
POLR’Y

	97, 107
	3840x2160p 59.94, 60Hz
	2250
	2160
	82
	10
	+

	96, 106
	3840x2160p 50Hz
	2250
	2160
	82
	10
	+

	102
	4096x2160p 59.94, 60Hz
	2250
	2160
	82
	10
	+

	101
	4096x2160p 50Hz
	2250
	2160
	82
	10
	+


* These values are informative.  Refer to CEA-861-F Table 1 for normative values.
[bookmark: _Toc242776822]Test ID HF1-24: Source Video Timing – 6G – Non-2160p 24-bit Color Depth
Objective
Confirm that the Source, whenever transmitting any 24bits color depth non-2160p Video Timing with a TMDS Character Rate that is greater than 340Mcsc, complies with all of the required Pixel and line counts.
[bookmark: _Toc242777057]Table 7‑50 Source Video Timing – 6G –Non-2160p 24-bit Color Depth Requirements
	Reference
	Requirement

	[HDMI 2.0: 10.1]
Use of the AVI InfoFrame in This Specification
	<See reference for details>


Capability(s)
The Source DUT supports the transmission of any 24-bit Color Depth non-2160p Video Timing with a TMDS Character Rate that is greater than 340Mcsc.
[bookmark: _Toc242777058]Table 7‑51 Source Video Timing – 6G – Non-2160p 24-bit Color Depth Generic Equipment
	Item
	Generic Equipment Reference
	Qty.

	1
	Protocol Analyzer
	1

	2
	Frequency Counter
	1


Procedure
1. If the CDF field Source_non_2160p_Video_Formats_Above_340 is empty, then SKIP this test.
Setup:
Connect the Source DUT to the Protocol Analyzer.
Configure the EDID, which indicates all of the Video Timings necessary for this test.
Measure:
For each Video Timing listed in the CDF field Source_non_2160p_Video_Formats_Above_340, perform the following:
21.1 Operate the Source DUT to output the tested format at a color depth of 24 bits per Pixel. For all of the following, refer to the values listed in CEA-861-F (section 4) for the tested format; for formats not listed in CEA-861-F, refer to CDF field Source_non_2160p_Video_Formats_Above_340_Video_Timings for the applicable definition of the Video Timing.
21.2 Measure the TMDS Clock Rate with a frequency counter.
21.3 If the TMDS Clock Rate is outside the allowable range, then FAIL.
21.3.1 The nominal TMDS Clock Rate is ¼ of the nominal TMDS Character Rate of the Video Timing being tested.
21.3.2 For video frame rates of 24, 30 Hz and multiples thereof, the allowed variation is 
+0.5%/-0.6%; for non-2160p video frame rates, the allowed variation is +0.5%/-0.5%.
21.4 Capture and descramble the data (except for one unscrambled Control Period per field) and verify the tested format as follows:
21.5 From the beginning of the captured data, scan for the first Video Data Period .
21.6 Examine the HSYNC and VSYNC polarity values.
21.7 If the polarity of either HSYNC or VSYNC does not equal the correct value for the selected Video Timing, then FAIL.
21.8 For each HSYNC active edge, examine all HSYNC and Video Data Periods to calculate following variables:
HS_LEN = number of Pixels that HSYNC remains active.
VIDEO_TO_HS = number of Pixels from the end of the Video Data Period to HSYNC active edge.
H_ACTIVE = number of Pixels in the Video Data Period minus 2 (for the Guard Band)
H_TOTAL = number of Pixels between two HSYNC active edges.

21.9 If any of the values of HS_LEN, VIDEO_TO_HS, H_ACTIVE and H_TOTAL do not equal the correct value for the selected Video Timing, then FAIL.
(NOTE: HS_LEN and VIDEO_TO_HS correspond to Hsync and Hfront, respectively, in CEA-861-F)
21.10 Examine the VSYNC/HSYNC relationship for two video fields.
If the VSYNC active edge alternates from field-to-field between coincident with HSYNC and mid-point between two HSYNC active edges then SCAN = INTERLACED.
If VSYNC is coincident with HSYNC on every field then SCAN = PROGRESSIVE.

21.11 For each VSYNC active edge, calculate following variables:
VS_LEN = number of Pixels that VSYNC remains active divided by H_TOTAL, rounded to the nearest half-integer (e.g. 5.8 and 6.2 get rounded to 6; 6.3 and 6.7 get rounded to 6.5).
V_ACTIVE = number of Video Data Periods between two consecutive VSYNC active edges.
V_TOTAL = number of Pixels between the VSYNC active edges divided by H_TOTAL, rounded to the nearest half-integer.

21.12 If SCAN is equal to PROGRESSIVE, examine all VSYNC, HSYNC and Video Data Periods to calculate the following variables:
VS_TO_VIDEO = the number of HSYNC pulses between the VSYNC active edge and the first subsequent Video Data Period, not including the HSYNC pulse that is coincident (or nearly so) with the VSYNC active edge.

21.13 If SCAN is equal to INTERLACED, examine all VSYNC, HSYNC and Video Data Periods to calculate following variables:
VS_TO_VIDEO = the number of HSYNC pulses between the VSYNC active edge and the first subsequent Video Data Period, not including the HSYNC pulse for Field 1 that is coincident (or nearly so) with the VSYNC active edge or the HSYNC pulse for Field 2 that follows the VSYNC edge by ½ line.

21.14 If any of the values of VS_LEN, VS_TO_VIDEO, V_ACTIVE and V_TOTAL do not equal the correct value for the selected Video Timing, then FAIL.
(NOTE: VS_LEN and VS_TO_VIDEO correspond to Vsync and Vsync+Vback, respectively, in CEA-861-F)
[bookmark: _Toc242776823]Test ID HF1-25: Source Video Timing – 6G – Non-2160p Deep Color
Objective
Confirm that the Source outputs the correct Deep Color non-2160p Video Timing with a TMDS Character Rate that is greater than 340Mcsc.
[bookmark: _Toc242777059]Table 7‑52 Source Video Timing – 6G –Non-2160p Deep Color Requirements
	Reference
	Requirement

	[HDMI 2.0: 10.1]
Use of the AVI InfoFrame in This Specification
	<See reference for details>


Capability(s)
The Source supports the transmission of any non-2160p Video Timing at 36 bits/Pixel or 30 bits/Pixel.
[bookmark: _Toc242777060]Table 7‑53 Source Video Timing – 6G – Non-2160p Deep Color Generic Equipment
	Item
	Generic Equipment Reference
	Qty.

	1
	Protocol Analyzer
	1

	2
	Frequency Counter
	1


Procedure
1. If the CDF field Source_non_2160p_Video_Formats_Above_340_DC is empty, then SKIP this test.
Setup:
Connect the Source DUT to the Protocol Analyzer.
Configure the EDID, which indicates all of the Video Timings necessary for this test.
Measure:
For each Video Timing at 36 bits/Pixel listed in the CDF field Source_non_2160p_Video_Formats_Above_340_DC, perform the following: 
22.1 Operate the Source DUT to output the tested format.
22.2 Measure the TMDS Clock Rate with a frequency counter.
22.3 If the TMDS Clock Rate is outside the allowable range, then FAIL.
22.3.1 The nominal TMDS Clock Rate is 1.5* ¼ of the nominal TMDS Character Rate of the Video Timing (at 24 bit/Pixel) being tested.
22.3.2 For video frame rates of 24, 30 Hz and multiples thereof, the allowed variation is 
+0.5%/-0.6%; for non-2160p video frame rates, the allowed variation is +0.5%/-0.5%.
22.4 Capture and descramble the data (except for the one unscrambled Control Period per field) and verify the tested Video Timing as follows:
[Verify the General Control Packet for each tested format]
22.5 For every packet with Packet Type equal to 0x03 (General Control Packet), verify the following:
22.5.1 If either byte HB1 or HB2 does not equal 0x00, then FAIL.
22.5.2 Compare SB0…SB6 of subpacket 0 with SB0…SB6 of subpackets 1, 2 and 3. Likewise, compare subpacket 1 with subpacket 2 and 3 and compare subpacket 2 with subpacket 3.
22.5.3 If any subpacket differs from any other, then FAIL.
22.5.4 If SB0 of subpacket 0 does not equal 0x00, 0x01, or 0x10, then FAIL.
22.5.5 If any of the bytes SB3…SB6 of subpacket 0 does not equal 0x00, then FAIL.
22.5.6 If SB1[CD] does not indicate 36-bit (0110), then FAIL.
22.6 Track the video timing across several fields. For each General Control Packet received during that period with SB1[CD] not equal to 0:
22.6.1 Verify that SB1[PP] is updated correctly to indicate the packing phase of the last Pixel in the most recent Video Data Period.
22.6.2 If the Default_Phase bit is set (=1), verify that:
The first Pixel of each Video Data Period has a Pixel packing phase of 0 (10P0, 12P0, 16P0).
The first Pixel following each Video Data Period has a Pixel packing phase of 0 (10C0, 12C0, 16C0).
The PP bits are constant for all General Control Packets and equal to the last packing phase (10P4, 12P2, 16P1).
The first Pixel following every transition of HSYNC or VSYNC has a Pixel packing phase of 0 (10C0, 12C0, 16C0).

22.6.3 If any of these conditions is not true, the FAIL, “Default_Phase is incorrectly set”.
22.7 Verify that for all of the Video Data Periods, after unpacking (per the Pixel packing indicated by the PP field), have the correct length and that all HSYNC and VSYNC positions and lengths are accurate. If any of the values for the tested Video Timing are incorrect, then FAIL.
22.8 If the Source DUT does not support 36 bits/Pixel for that Video Timing but it supports 30/Pixel, then the above test is performed for 30 bits/Pixel using the same PASS/FAIL criteria for 30 bits/Pixel.
22.8.1 For step 4.3.1, the nominal TMDS Clock Rate is 1.25* ¼ of the nominal TMDS Character Rate of the Video Timing (at 24 bits per Pixel) being tested.
[Verify the “Max_TMDS_Character_Rate”]
Configure the EDID to include that the Max_TMDS_Character_Rate equal to 0 (indicating below 340 Mcsc).
Operate the Source DUT to output the same signal.
If the Source DUT outputs the Video Timing above 340Mcsc, then FAIL.
[bookmark: _Toc242776824]Test ID HF1-26: Source Video Timing – 6G – Non-2160p 3D
Objective
Confirm that the Source outputs the correct 3D non-2160p Video Timing with a TMDS Character Rate that is greater than 340Mcsc.
[bookmark: _Toc242777061]Table 7‑54 Source Video Timing – 6G – Non-2160p 3D Requirements
	Reference
	Requirement

	[HDMI 2.0: 10.1]
Use of the AVI InfoFrame in This Specification
	<See reference for details>

	[HDMI 2.0: 10.1.1]
Signaling of 3D Video Timings
	<See reference for details>


Capability(s)
The Source DUT supports the transmission of any 3D non-2160p Video Timing with a TMDS Character Rate greater than 340Mcsc.
[bookmark: _Toc242777062]Table 7‑55 Source Video Timing – 6G – Non-2160p 3D Generic Equipment
	Item
	Generic Equipment Reference
	Qty.

	1
	Protocol Analyzer
	1

	2
	Frequency Counter
	1


Procedure
1. If the CDF field Source_non_2160p_Video_Formats_Above_340_3D is empty, then SKIP this test.
Setup:
Connect the DUT to the Protocol Analyzer.
Measure:
For each Video Timing listed in the CDF field Source_non_2160p_Video_Formats_Above_340_3D, perform the following:
23.1 Operate the Source DUT to output the tested Video Timing.
23.2 Measure the TMDS Clock Rate with a frequency counter.
23.3 If the TMDS Clock Rate is outside the allowable range, then FAIL.
23.3.1 For 3D Frame Packing, the nominal TMDS Clock Rate is 2*¼ of the nominal TMDS Character Rate of the 2D Video Timing being tested.
23.3.2 For 3D Side-by-Side (half) and 3D Top-and-Bottom, the nominal TMDS Clock Rate is 1*¼ of the nominal TMDS Character Rate of the 2D Video Timing being tested.
23.3.3 For video frame rates of 24, 30 Hz and multiples thereof, the allowed variation is 
+0.5%/-0.6%; for non-2160p video frame rates, the allowed variation is +0.5%/-0.5%.
23.4 Capture and descramble the data (except for the one unscrambled Control Period per field) and verify the tested Video Timing as follows:
[Verify that at least one H14b-VSIF (HB0, HB1, PB1, PB2, PB3 = 0x81, 0x01, 0x03, 0x0C, 0x00) is transmitted within every two video fields]
23.5 If H14b-VSIF does not occur at least once per two Video Fields, then FAIL.
23.6 If an H14b-VSIF is transmitted:
23.6.1 If PB5 equals 0b0000X000 or 0b0110X000 and byte HB2 (InfoFrame_Length) is less than 0x05, then FAIL.
23.6.2 IfPB5 equals 0b1000X000 and byte HB2 (InfoFrame_Length) is less than 0x06, then FAIL.
23.6.3 If PB4, bit7, bit6 and bit5 (HDMI_Video_Format field) do not equal 0, 1, 0 respectively, then FAIL.
23.6.4 If PB4, bit4...0 are not equal to 0 (reserved), then FAIL.
23.6.5 If the Source DUT is outputting a 3D Video Timing in Frame Packing as 3D Structure:
23.6.5.1 If PB5 does not equal 0b0000X000, then FAIL.
23.6.5.2 If byte HB2 (InfoFrame_Length) is more than 0x05,
23.6.5.2.1 If byte PB5 equals 0x00 and bytes PB6 through InfoFrame_Length do not equal 0x00, then FAIL.
23.6.5.2.2 If byte PB5 equals 0x08 and the bytes PB7+M (where M is the value of bit4...0 of PB6, through the InfoFrame_Length) do not all equal 0x00, then FAIL.
23.6.6 If the Source DUT is outputting a 3D Video Timing in Side-by-Side (Half) as 3D Structure,
23.6.6.1 If PB5 does not equal 0b1000X000, then FAIL.
23.6.6.2 If PB6 does not equal 0x00, 0x10, 0x20 or 0x30, then FAIL.
23.6.6.3 If byte HB2 (InfoFrame_Length) is more than 0x06,
23.6.6.3.1 If byte PB5 equals 0x80 and bytes PB7 through InfoFrame_Length do not equal 0x00, then FAIL.
23.6.6.3.2 If byte PB5 equals 0x88 and the bytes PB8+M (where M is the value of bit4...0 of PB7, through the InfoFrame_Length) do not all equal 0x00, then FAIL.
23.6.7 If the Source DUT is outputting a 3D Video Timing in Top-and-Bottom as 3D Structure,
23.6.7.1 If PB5 does not equal 0b0110X000, then FAIL.
23.6.7.2 If byte HB2 (InfoFrame_Length) is more than 0x05:
23.6.7.2.1 If byte PB5 equals 0x60 and bytes PB6 through InfoFrame_Length do not equal 0x00, then FAIL.
23.6.7.2.2 If byte PB5 equals 0x68 and the bytes PB7+M (where M is the value of bit4...0 of PB6, through the InfoFrame_Length) do not all equal 0x00, then FAIL.
[Verify checksum]
23.6.8 Calculate the byte wide sum of HB0,HB1,HB2, PB0, PB1, PB2, …, PB5, …, PB[InfoFrame_Length].
23.6.9 If this byte wide sum does not equal 0x00, then FAIL.
[Verify timing parameters]
23.7 If an HF-VSIF is transmitted in any Video Frame during this test, then FAIL.
23.8 For each of the following, refer to the values listed in CEA-861-F (section 4) for the tested Video Timing; for Video Timings not listed in CEA-861-F, refer to the CDF field Source_non_2160p_Video_Formats_Above_340_3D_Video_Timings applicable definition of the video timing.
See [HDMI: 8.2.3.2] for the derivation of the 3D video timing parameters from the 2D video timing parameters.
23.9 From the beginning of the captured data, scan for the first Video Data Period.
23.10 Examine the HSYNC and VSYNC polarity values.
23.11 If the polarity of either HSYNC or VSYNC does not equal the correct value for the selected Video Timing, then FAIL.
23.12 For each HSYNC active edge, examine all of the HSYNC and Video Data Periods to calculate the following variables:
HS_LEN = number of Pixels that HSYNC remains active.
VIDEO_TO_HS = number of Pixels from the end of the Video Data Period to the HSYNC active edge.
H_ACTIVE = number of Pixels in the Video Data Period minus 2 (for the Guard Band).
H_TOTAL = number of Pixels between two HSYNC active edges.

23.13 If any of the values of HS_LEN, VIDEO_TO_HS, H_ACTIVE and H_TOTAL do not equal the correct value for the selected Video Timing, then FAIL.
(NOTE: HS_LEN and VIDEO_TO_HS correspond to Hsync and Hfront, respectively, in CEA-861-F)
23.14 Examine the VSYNC/HSYNC relationship for two consecutive video fields.
If the VSYNC active edge alternates from field-to-field between coincident with HSYNC, and mid-point between two HSYNC active edges, then SCAN = INTERLACED
If VSYNC is coincident with the HSYNC on every field, then SCAN = PROGRESSIVE

23.15 For each VSYNC active edge, calculate following variables:
VS_LEN = number of Pixels that VSYNC remains active divided by H_TOTAL, rounded to the nearest half-integer (e.g. 5.8 and 6.2 get rounded to 6; 6.3 and 6.7 get rounded to 6.5).
V_ACTIVE = number of Video Data Periods between two consecutive VSYNC active edges.
V_TOTAL = number of Pixels between the VSYNC active edges divided by H_TOTAL, rounded to the nearest half-integer.
VS_TO_VIDEO = number of HSYNC pulses between the VSYNC active edge and the first subsequent Video Data Period, not including the HSYNC pulse that is coincident (or nearly so) with the VSYNC active edge.

23.16 If SCAN is equal to INTERLACED, examine all of the VSYNC, HSYNC and Video Data Periods to calculate the following variables:
VS_TO_VIDEO = number of HSYNC pulses between the VSYNC active edge and the first subsequent Video Data Period, not including the HSYNC pulse for Field 1 that is coincident (or nearly so) with the VSYNC active edge or the HSYNC pulse for Field 2 that follows the VSYNC edge by ½ line.

23.17 If any of the values of VS_LEN, VS_TO_VIDEO, V_ACTIVE and V_TOTAL do not equal the correct value for the selected Video Timing, then FAIL.
(NOTE: VS_LEN and VS_TO_VIDEO correspond to Vsync and Vsync+Vback, respectively, in CEA-861-F)
23.18 If the Source DUT is outputting a 3D Video Timing in Frame Packing as 3D structure, examine the area inserted between the two Active video regions, the “Active space”.
23.18.1 Examine the first Pixel value in the “Active space”.
23.18.2 Compare the first Pixel value with the other Pixel values in the “Active space”.
23.18.3 If any Pixel value differs from the first Pixel value in the “Active space”, then FAIL.

[bookmark: _Toc234529925][bookmark: _Toc242776825]Source Video Timing YCBCR 4:2:0 Tests
[bookmark: _Toc234529926][bookmark: _Toc242776826]Test ID HF1-33: Source Video Timing – YCBCR 4:2:0
Objective
To confirm that the Source outputs the correct timing for YCBCR 4:2:0 timings.
[bookmark: _Toc234530101][bookmark: _Toc242777063]Table 7‑56 Source Video Timing – YCBCR 4:2:0 Requirements
	Reference
	Requirement 

	[HDMI 2.0: 7.1]
	“YCBCR 4:2:0 video is carried at a TMDS Character Rate equal to ½ the Pixel Clock Rate”

	CEA 861-F, Section 4
	<See reference for details on Video Timings>


Capability(s)
The Source DUT supports at least one Video Format in YCBCR 4:2:0 color sampling mode.
[bookmark: _Toc234530102][bookmark: _Toc242777064]Table 7‑57 Source Video Timing – YCBCR 4:2:0 Generic Equipment
	Item
	Generic Equipment
	Quantity

	1
	Video Timing Analyzer
	1


Procedure
1. If the CDF field Source_HDMI_YCBCR_420 is “N”, then SKIP this test.
Connect the Source DUT to a 297MHz Video Protocol Analyzer with the DDC Slave Emulator and EDID Emulator.
Program the EDID Emulator to reveal an EDID containing the following:
24.1 YCBCR 4:2:0 Video Data Block with:
24.1.1 YCBCR 4:2:0-only 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).
24.1.2 No HF-VSDB shall be included.
Operate the Source DUT to output a YCBCR 4:2:0 Pixel encoded signal at a Video Format for which it supports 4:2:0 transmission (see CDF field Source_HDMI_YCBCR_420_Video_Formats), repeating all of the following tests for at least one of the supported Video Formats.
If the Pixel Clock frequency is outside the range -0.5% (-0.6% when frame rate is 60Hz) to +0.5% relative to the nominal Pixel Clock frequency value listed in the Video Timing table referenced above (under Requirement), then FAIL.
If any of the measured values do not exactly match one half of the corresponding values listed for Htotal, Hactive, Hfront, Hsync, and Hback in the Video Timing table referenced above (under Requirement) for the Video Timing indicated by PB4 of the AVI InfoFrame, then FAIL.

(NOTE: all horizontal timing is reduced by half including the Htotal, Hactive, Hblank, Hfront, Hsync, and Hback parameters)
If any of the measured values do not exactly match the corresponding values listed for Vtotal, Vactive, Vfront, Vsync, and Vback in the Video Timing table referenced above (under Requirement) for the Video Timing indicated by PB4 of the AVI InfoFrame, then FAIL.
If any of the measured Hsync and Vsync polarities do not match the corresponding values listed in the Video Timing table referenced above (under Requirement) for the Video Timing indicated by PB4 of the AVI InfoFrame, 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 the following and repeat steps 4 to 9 above:
24.2 Video Data Block with SVDs for 96, 97, 101, 102, 106 and 107 (NOTE: YCBCR 4:2:0 Video Data Block shall be removed).
24.3 YCBCR 4:2:0 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).
[bookmark: _Toc234529927][bookmark: _Toc242776827]Source Video Timing YCBCR 4:2:0 Deep Color Tests
[bookmark: _Toc234529928][bookmark: _Toc242776828]Test ID HF1-34: Source Video Timing – YCBCR 4:2:0 Deep Color
Objective
To confirm that the Source outputs the correct timing for YCBCR 4:2:0 Deep Color timings.
[bookmark: _Toc234530103][bookmark: _Toc242777065]Table 7‑58 Source Video Timing – YCBCR 4:2:0 Deep Color Requirements
	Reference
	Requirement 

	[HDMI 2.0: 7.1.1]
	“When transmitting Deep Color 4:2:0 encoded Pixels, the Color Depth bits of the General Control Packet shall be set accurately (See [HDMI: 5.3.6] and [HDMI: 6.5.3]).”
“Transmission of Deep Color 4:2:0 encoded Pixels is achieved by first mapping two 4:2:0 Pixels onto a single 4:4:4 Pixel.  The mapping is described in Table 7-1, Table 7-2, Table 7-3, and Table 7-4 for 24-, 30-, 36-, and 48-bit Pixels respectively. 
The mapped Pixels are then transported utilizing the packing methods described in [HDMI: 6.5.2], [HDMI: 6.5.3], and [HDMI: Appendix D].”
"A Source shall not send a Deep Color 4:2:0 Pixel Encoded signal to a Sink that does not indicate its support in the HF-VSDB."

	[HDMI: 5.3.6]
	<See reference for details on General Control Packet>

	[HDMI: 6.5.2, 6.5.3, Appendix D]
	<See reference for details on Deep Color packing and signaling>

	CEA 861-F, Section 4
	<See reference for details on Video Timings>


Capability(s)
The Source DUT supports at least one Video Format in YCBCR 4:2:0 color sampling mode with 10, 12 or 16 bits per color component.
[bookmark: _Toc234530104][bookmark: _Toc242777066]Table 7‑59 Source TMDS Pixel Encoding – YCBCR 4:2:0 – TMDS Pixel Encoding Generic Equipment
	Item
	Generic Equipment
	Quantity

	1
	DDC Slave Emulator
	1

	2
	EDID Emulator
	1

	3
	594MHz Video Protocol Analyzer w/ YCBCR 4:2:0 option
	1


Procedure
1. If the CDF fields Source_HDMI_YCBCR_420_DC10 equals “N”, Source_HDMI_YCBCR_420_DC12 equals ”N” and Source_HDMI_YCBCR_420_DC16 equals ”N”, then SKIP this test.
If the CDF field Source_HDMI_YCBCR_420 is “N”, then FAIL.
If CDF field Source_Above_340 is “N”, then FAIL.
Connect the Source DUT to a 594MHz Video Protocol Analyzer with the DDC Slave Emulator and EDID Emulator.
Program the EDID Emulator to reveal an EDID containing the following:
25.1 YCBCR 4:2:0 Video Data Block with:
25.1.1 YCBCR 4:2:0-only 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).
25.2 HF-VSDB with:
25.2.1 Max_TMDS_Character_Rate = 119 (595Mcsc).
25.2.2 DC_30bit_420 equal to 1, DC_36bit_420 equal to 1 and DC_48bit_420 equal to 1.
Operate the Source DUT to output a YCBCR 4:2:0 Pixel encoded Deep Color signal at a Video Format for which it supports 4:2:0 transmission (see CDF field Source_HDMI_YCBCR_420_Video_Formats) with Deep Color (see CDF fields Source_HDMI_YCBCR_420_DC10, Source_HDMI_YCBCR_420_DC12, and Source_HDMI_YCBCR_420_DC16), repeating all of the following tests for at least one of the supported Video Formats with all of the supported color depths.
Capture and descramble the data.
For every packet where the Packet Type equals 0x03 (General Control Packet), verify the following:
25.3 If either byte HB1 or HB2 does not equal 0x00, then FAIL.
25.4 Compare SB0…SB6 of subpacket 0 with SB0…SB6 of subpackets 1, 2 and 3.  Likewise, compare subpacket 1 with subpacket 2 and 3 and compare subpacket 2 with subpacket 3.
25.5 If any subpacket differs from any other, then FAIL.
25.6 If SB0 of subpacket 0 does not equal 0x00, 0x01, or 0x10, then FAIL.
25.7 If any byte SB3…SB6 of subpacket 0 does not equal 0x00, then FAIL.
25.8 If the transmitted color depth is equal to 10 and the SB1 field Color Depth does not indicate 30-bit (0101), then FAIL.
25.9 If the transmitted color depth is equal to 12 and the SB1 field Color Depth does not indicate 36-bit (0110), then FAIL.
25.10 If the transmitted color depth is equal to 16 and the SB1 field Color Depth does not indicate 48-bit (0111), then FAIL.
25.11 Track the TMDS Character Rate and Video Timing across several fields.  For each General Control Packet received during that period with a non-zero Color Depth:
25.11.1 Verify that the PP field is correctly updated to indicate the packing phase of the last Pixel in the most recent Video Data Period.
25.11.2 Verify that the TMDS Character Rate is correct (i.e.  30-bit: 1.25 x, 36-bit: 1.5 x or 48-bit: 2 x 4:2:0 Pixel Clock Rate (297Mcsc)).  If not, then FAIL.
25.11.3 If the Default_Phase bit is set (=1), verify that:
25.11.3.1 The first Pixel of each Video Data Period has a Pixel packing phase of 0 (10P0, 12P0, 16P0).
25.11.3.2 The first Pixel following each Video Data Period has a Pixel packing phase of 0 (10C0, 12C0, 16C0).
25.11.3.3 The PP bits are constant for all General Control Packets and equal to the last packing phase (10P4, 12P2, 16P1).
25.11.3.4 The first Pixel following every transition of HSYNC or VSYNC has a Pixel packing phase of 0 (10C0, 12C0, 16C0).
25.11.4 If any of these conditions is not true, then FAIL, “Default_Phase is incorrectly set”.
25.12 Verify that all of the Video Data Periods, after unpacking (per the Pixel packing indicated by the PP field) have the correct length and that all HSYNC and VSYNC positions and lengths are accurate.  If any of the values is incorrect, then FAIL.
(NOTE: All horizontal timing is reduced by half including the Htotal, Hactive, Hblank, Hfront, Hsync, and Hback parameters).
Program the EDID Emulator to reveal an EDID containing the following and repeat steps 5 and 6 above:
25.13 Video Data Block with SVDs for 96, 97, 101, 102, 106 and 107 (NOTE: YCBCR 4:2:0 Video Data Block shall be removed).
25.14 YCBCR 4:2:0 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).
25.15 HF-VSDB with:
25.15.1 Max_TMDS_Character_Rate = 119 (595Mcsc).
25.15.2 DC_30bit_420 equal to 1, DC_36bit_420 equal to 1 and DC_48bit_420 equal to 1.
[bookmark: _Toc234529929][bookmark: _Toc242776829]Source Video Timing “21:9” (64:27) Video Formats Tests
[bookmark: _Toc242776830]Test ID HF1-35: Source Video Timing – 21:9 (64:27)
Objective
Confirm that a "21:9" (64:27) capable Source DUT complies with all of the required Pixel and line counts and Pixel clock frequency range whenever transmitting any supported "21:9" (64:27) Video Format.
[bookmark: _Toc242777067]Table 7‑60 Source Video Timing – “21:9” (64:27) Requirements
	Reference
	Requirement

	[HDMI 2.0: 7.5] 
	<See reference for details>


Capability(s)
The Source DUT supports any “21:9” (64:27) Video Format.
[bookmark: _Toc242777068]Table 7‑61 Source Video Timing – “21:9” (64:27) Generic Equipment
	Item
	Generic Equipment Reference
	Qty.

	1
	Video Timing Analyzer[footnoteRef:2] [2:  The Video Timing Analyzer with internal or externally driven (via loop-through output) 2D-capable display.] 

	1


Procedure
1. If the CDF field SOURCE_Video_Formats_21by9 all are“N”, then SKIP this test.
[Check timing of the supported "21:9" (64:27) Formats]
Connect the Source DUT to a Video Timing Analyzer which contains an EDID with a Video Data Block containing all of the VIC codes (Short Video Descriptor) in the range 65..92 and 103..107.
For each of the VIC codes in the CDF field SOURCE_Video_Formats_21by9, perform the following test (for timing parameters for the VIC's, refer to CEA-861-F table 1,2,3):
26.1 Setup the Source DUT to generate the Video Format associated with this VIC at 24 bit/Pixel.
26.2 Verify that the Source generates an AVI InfoFrame with this VIC at least every 2 frames:
26.2.1 If AVI InfoFrame does not occur at least every 2 frames, then FAIL.
26.3 Check contents of AVI InfoFrame
26.3.1 If HB1 (AVI InfoFrame version) is not equal to 2, then FAIL.
26.3.2 If PB1 bit 7, bits 6 and 5 (Y2, Y1, Y0 fields) does not equal one of 000, 001 or 0101, then FAIL.
26.3.3 If PB4 of each AVI InfoFrame does not contain the correct VIC, then FAIL.
26.3.4 If bytes PB14 through PB27 are not zero, then FAIL.
26.4 Measure the Pixel Clock Rate; if the measured value deviates more than the allowed range described below, then FAIL.
For Video Formats with a 25Hz frame rate (or multiples thereof), the measured Pixel Clock Rate shall be within -0.5%/+0.5% of the nominal value.
For Video Formats with a 24 or 30Hz frame rate (or multiples thereof), the measured Pixel Clock Rate shall be within -0.6%/+0.5% of the nominal value.

26.5 Measure the timing parameters (Hactive, Vactive, Htotal, Hblank, Vtotal, Vblank, Hfront, Hsync, Hback, Hpol, Vfront, Vsync, Vback, Vpol), and check all these values against the nominal values in CEA-861-F tables 1,2, and 3.  If any of the measured values is different from the value listed in these tables for this format, then FAIL.
26.6 Visually inspect the video signal generated by the Source DUT.
26.7 If the picture is distorted, parts are missing, or the aspect ratio is incorrect, then FAIL.
[bookmark: _Toc234529930][bookmark: _Toc242776831]Source Audio Encoding Tests
[bookmark: _Toc234529931][bookmark: _Toc242776832]Source Audio Encoding 3D Audio
[bookmark: _Toc234529932][bookmark: _Toc242776833]Test ID HF1-41: Source Audio Encoding – 3D Audio – IEC Sample Packet
Objective
Confirm that the behavior of all fields within the 3D Audio Sample Packet follows the corresponding rules specified in the IEC 60958 specifications.
[bookmark: _Toc234530105][bookmark: _Toc242777069]Table 7‑62 Source Audio Encoding – 3D Audio – IEC Sample Packet Requirements
	Reference
	Requirement

	[HDMI 2.0: 5]
	<See reference for details>

	[HDMI 2.0: 9.2]
	<See reference for details>

	[HDMI 2.0: 9.3]
	<See reference for details>


Capability(s)
The Source DUT supports 3D Audio.
[bookmark: _Toc234530106][bookmark: _Toc242777070]Table 7‑63 Source Audio Encoding – 3D Audio – IEC Sample Packet Generic Equipment
	Item
	Generic Equipment Reference
	Qty.

	1
	DDC Slave Emulator
	1

	2
	EDID Emulator
	1

	3
	Audio Analyzer
	1


Procedure
1. If the CDF field Source_3D_Audio is “N”, then SKIP this test.
Connect the Source DUT to the Audio Analyzer with the DDC Slave Emulator and EDID Emulator with HDMI Audio Data Block.
Configure the Source to output audio at the highest available sampling rate with the greatest number of channels:
27.1 IEC 60958 test for 3D Audio Sample Packets:
27.1.1 Count the number of 2-channel audio samples between the indicated B bit.
27.1.2 If the repetition period of the B bit is not 192 frames, then FAIL.
27.1.3 Get the Frame Rate from the Channel/Status bits 24 to 27.
27.1.4 If the Frame Rate is not included in Table 7‑64, then FAIL.
27.1.5 Get the Bit 1 from the Channel/Status block.
27.1.6 If Bit 1 is not equal to 0, then FAIL.
[bookmark: _Ref360608026][bookmark: _Toc234530107][bookmark: _Toc242777071]Table 7‑64 Source Audio Encoding – IEC Sample Packet - Allowed Rates
	Channel Status Bit Number
	Sample Frequency or
Frame Rate

	24
	25
	26
	27
	

	1
	1
	0
	0
	32kHz

	0
	0
	0
	0
	44.1kHz

	0
	0
	0
	1
	88.2kHz

	0
	0
	1
	1
	176.4kHz

	0
	1
	0
	0
	48kHz

	0
	1
	0
	1
	96kHz

	0
	1
	1
	1
	192kHz



[bookmark: _Toc234529933][bookmark: _Toc242776834]Test ID HF1-36: Source Audio Encoding – 3D Audio (L-PCM) – Packet Format
Objective
Confirm that the Source DUT transmits 3D Audio (L-PCM) using a valid packet format.
[bookmark: _Toc234530108][bookmark: _Toc242777072]Table 7‑65 Source Audio Encoding – 3D Audio (L-PCM) Sample Packet Requirements
	Reference
	Requirement

	[HDMI 2.0: 8.1]
	<See reference for details>

	[HDMI 2.0: 8.3]
	<See reference for details>

	[HDMI 2.0: 9.2]
	<See reference for details>

	[HDMI 2.0: 9.3.1]
	<See reference for details>

	[HDMI 2.0: 9.3.3]
	<See reference for details>

	[HDMI 2.0: 9.3.5]
	<See reference for details>


Capability(s)
The Source DUT supports 3D Audio at certain audio sample frequencies.
[bookmark: _Toc234530109][bookmark: _Toc242777073]Table 7‑66 Source Audio Encoding – 3D Audio (L-PCM) Sample Packet Generic Equipment
	Item
	Generic Equipment Reference
	Qty.

	1
	DDC Slave Emulator
	1

	2
	EDID Emulator
	1

	3
	Audio Analyzer
	1

	4
	Audio Playback Device
	1


Procedure
1. If the CDF field Source_3D_Audio is “N”, then SKIP this test.
Connect the Source DUT to the Audio Analyzer with the DDC Slave Emulator and EDID Emulator, and an audio playback device that can loop-through and present the audio stream output by the Source DUT.
Program the EDID Emulator to reveal an EDID containing the following:
28.1 HDMI Audio Data Block of length is equal to 4 with NUM_HDMI_3D_AD is equal to 0.
28.1.1 If Source DUT outputs a packet where HB0 is equal to 0x0B or 0x0C, then FAIL.
28.2 HDMI Audio Data Block of length is greater than or equal to 12 with:
28.2.1 NUM_HDMI_3D_AD is greater than or equal to 1.
Operate the Source DUT to output 3D Audio (L-PCM) at each of the supported audio sample rates (see Source_3D_Audio_Sample_Frequency in the Capability(s) table) on the HDMI output by choosing a supported Video Format.
28.3 Perform the Audio Metadata Packet (HB0 = 0x0D) test.
28.3.1 If the Audio Metadata Packet does not occur at least once per two Video Fields, then FAIL.
28.3.2 When the Source DUT outputs a new or any changed 3D Audio stream, perform the following test.
28.3.2.1 If a new Audio Metadata Packet is not transmitted later than one Video Field following the first affected sample, then FAIL.
28.3.3 If HB1 is not 0x01, then FAIL.
28.3.4 If all of the bits of HB2 are not equal to 0, then FAIL.
28.3.5 If PB0 bits 7, 6, and 5 are not equal to 0, then FAIL.
28.3.6 If PB1 bits 7, 6, 5, and 4 are not equal to 0, then FAIL.
28.3.7 If all of the bits of PB3 through PB27 are not equal to 0, then FAIL.
28.3.8 If PB1[ACAT] bit3…0 is not 0001b or 0010b or 0011b, then FAIL.
28.3.9 If ACAT is equal to 0001b and the values of PB0[3D_CC] bit 4…0 and PB2[3D_CA] are not 01011b and 0x01 respectively, then  FAIL.
28.3.10 If ACAT is equal to 0010b and the value sof the pair (3D_CC, 3D_CA) are not (01011b, 0x01) or (10111b, 0x02) respectively, then FAIL.
28.3.11 If ACAT is equal to 0011b and the values of the pair (3D_CC, 3D_CA) are not (01011b, 0x01) or (10111b, 0x02) or (11111b, 0x03) respectively, then FAIL. 
28.4 Perform the 3D Audio Sample Packet test.
28.4.1 If HB0 is not 0x0B, then FAIL.
28.4.2 If HB1 bits 7, 6, and 5 are not equal to 0, then FAIL.
28.4.3 If Bit 4 of HB1 (sample_start) is equal to 1, then do the following:
28.4.3.1 Compare the combination of 3D_CC, ACAT, 3D_CA values of Audio Metadata Packet, sample_present and B values of 3D Audio Packet with the corresponding fields in Table 7‑67.
28.4.3.2 If this combination is not in Table 7‑67, then FAIL.
28.4.4 If Bit 4 of HB1 (sample_start) is equal to 0, the do the following:
28.4.4.1 Compare the combination of 3D_CC, ACAT, 3D_CA values of Audio Metadata Packet, sample_present and B values of Audio Packet with the corresponding fields in Table 7‑67.
28.4.4.2 If this combination is not in Table 7‑67, then FAIL.
28.4.5 If (3D_CC >= 01000b( and (3D_CC <= 01111b), get 2 consecutive 3D Audio Sample Packets.
If (3D_CC >= 10000b) and (3D_CC <= 10111b), get 3 consecutive 3D Audio Sample Packets.
If (3D_CC >= 11000b) and (3D_CC <= 11111b), get 4 consecutive 3D Audio Sample Packets.
28.4.5.1 If only one packet has sample_start bit with 1 and others have 0 within captured packets, then CONTINUE, otherwise, FAIL.
28.4.6 If HB1 bits 3, 2, 1, and 0 (sample_present) are 1111b and HB2 bits 3, 2, 1, and 0 (sample_flat) are not 0000b or 1111b, then FAIL.
28.4.7 If HB1 bits 3, 2, 1, and 0 (sample_present) are 0011b and HB2 bits 1 and 0 (sample_flat.sp1 and sample flat.sp2) are not 00b or 11b, then FAIL.
28.5 Perform a Listening test of the Source DUT output.
28.5.1 If the number of output audio channels (which can be obtained from Audio Metadata Packet[3D_CC]) is 12, then repeat the following procedure for each of the 10.2 audio channels.
28.5.1.1 For the audio channel of interest, if there is no sound, extraneous sound, or unnecessary mute from the corresponding speaker of the audio playback device, then FAIL.
28.5.2 If the number of output audio channels (which can be obtained from Audio Metadata Packet[3D_CC]) is 24, then repeat the following procedure for each of the 22.2 audio channels
28.5.2.1 For the audio channel of interest, if there is no sound, extraneous sound, or unnecessary mute from the corresponding speaker of the audio playback device, then FAIL.
28.5.3 If the number of output audio channels (which can be obtained from Audio Metadata Packet[3D_CC]) is 32, then repeat the following procedure for each of the 30.2 audio channels
28.5.3.1 For the audio channel of interest, if there is no sound, extraneous sound, or unnecessary mute from the corresponding speaker of the audio playback device, then FAIL.
28.6 Perform the Audio InfoFrame test.
28.6.1 If the value of Audio Metadata Packet[3D_AUDIO] is set to 1, then perform the following tests:
28.6.1.1 If the value of CC is not equal to 0, then FAIL.
28.6.1.2 If the value of CA is not equal to 0, then FAIL.
[bookmark: _Ref360534453][bookmark: _Toc234530110][bookmark: _Toc242777074]Table 7‑67 Source Audio Encoding – 3D Audio (L-PCM) – Valid Combinations
	CH
	SS
	3D_CC
	ACAT
	3D_CA
	sample_present
	B

	
	
	4
	3
	2
	1
	0
	3
	2
	1
	0
	7
	6
	5
	4
	3
	2
	1
	0
	3
	2
	1
	0
	3
	2
	1
	0

	10.2
	1
	0
	1
	0
	1
	1
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	1
	x
	x
	x
	x
	y
	y
	y
	y

	
	0
	0
	1
	0
	1
	1
	
	
	
	
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	x
	x
	0
	0
	0
	0

	

	22.2
	1
	0
	1
	0
	1
	1
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	1
	x
	x
	x
	x
	y
	y
	y
	y

	
	
	1
	0
	1
	1
	1
	
	
	
	
	0
	0
	0
	0
	0
	0
	1
	0
	x
	x
	x
	x
	y
	y
	y
	y

	
	0
	0
	1
	0
	1
	1
	
	
	
	
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	x
	x
	0
	0
	0
	0

	
	
	1
	0
	1
	1
	1
	
	
	
	
	0
	0
	0
	0
	0
	0
	1
	0
	x
	x
	x
	x
	0
	0
	0
	0

	

	30.2
	1
	0
	1
	0
	1
	1
	0
	0
	1
	1
	0
	0
	0
	0
	0
	0
	0
	1
	x
	x
	x
	x
	y
	y
	y
	y

	
	
	1
	0
	1
	1
	1
	
	
	
	
	0
	0
	0
	0
	0
	0
	1
	0
	x
	x
	x
	x
	y
	y
	y
	y

	
	
	1
	1
	1
	1
	1
	
	
	
	
	0
	0
	0
	0
	0
	0
	1
	1
	x
	x
	x
	x
	y
	y
	y
	y

	
	0
	0
	1
	0
	1
	1
	
	
	
	
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	x
	x
	0
	0
	0
	0

	
	
	1
	0
	1
	1
	1
	
	
	
	
	0
	0
	0
	0
	0
	0
	1
	0
	x
	x
	x
	x
	0
	0
	0
	0

	
	
	1
	1
	1
	1
	1
	
	
	
	
	0
	0
	0
	0
	0
	0
	1
	1
	x
	x
	x
	x
	0
	0
	0
	0



Where :
x = any value, but all x shall be the same.
y = any value, but only 1 bit may be set.
CH : 3D Audio channel type
SS : value of sample_start bit
[bookmark: _Toc234529934][bookmark: _Toc242776835]Test ID HF1-37: Source Audio Encoding – 3D Audio (One Bit) – Packet Format
Objective
Confirm that the Source DUT transmits One Bit 3D Audio using a valid packet format.
[bookmark: _Toc234530111][bookmark: _Toc242777075]Table 7‑68 Source Audio Encoding – 3D Audio (One Bit) Packet Format Requirements
	Reference
	Requirement

	[HDMI 2.0: 8.2]
	<See reference for details>

	[HDMI 2.0: 8.3]
	<See reference for details>

	[HDMI 2.0: 9.2]
	<See reference for details>

	[HDMI 2.0: 9.3.1]
	<See reference for details>

	[HDMI 2.0: 9.3.4]
	<See reference for details>

	[HDMI 2.0: 9.3.5]
	<See reference for details>


Capability(s)
The DUT supports One Bit Audio at certain audio sample frequencies.
[bookmark: _Toc234530112][bookmark: _Toc242777076]Table 7‑69 Source Audio Encoding – 3D Audio (One Bit) Packet Format Generic Equipment
	Item
	Generic Equipment Reference
	Qty.

	1
	DDC Slave Emulator
	1

	2
	EDID Emulator
	1

	3
	Audio Analyzer
	1

	4
	Audio Playback Device
	1


Procedure
1. If the CDF field Source_One_Bit_3D_Audio is “N”, then SKIP this test.
Connect the Source DUT to the Audio Analyzer with the DDC Slave Emulator and EDID Emulator, and an audio playback device that can loop-through and present the audio stream output by the Source DUT.
Program the EDID Emulator to reveal an EDID containing the following:
29.1 HDMI Audio Data Block of length greater than or equal to 12 with NUM_HDMI_3D_AD greater than or equal to 1
Operate the Source DUT to output 3D Audio (One Bit) at each of the supported audio sample rates (see Source_One_Bit_3D_Audio_Sample_Frequency in the Capability(s) table) on the HDMI output by choosing a supported Video Format.
29.2 Perform the Audio Metadata Packet (HB0 = 0x0D) test.
29.2.1 If the Audio Metadata Packet does not occur at least once per two Video Fields, then FAIL.
29.2.2 When the Source DUT outputs a new or any changed One Bit 3D Audio stream, perform the following test.
29.2.2.1 If a new Audio Metadata Packet is not transmitted before the first affected sample, then FAIL.
29.2.3 If HB1 is not equal to 0x01, then FAIL.
29.2.4 If all of the bits of HB2 are not equal to 0, then FAIL.
29.2.5 If PB0 bits 7, 6, and 5 are not equal to 0, then FAIL.
29.2.6 If PB1 bits 7, 6, 5, and 4 are not equal to 0, then FAIL.
29.2.7 If all of the bits of PB3 through PB27 are not equal to 0, then FAIL.
29.2.8 If PB1[ACAT] bit3…0 is not 0001b or 0010b or 0011b, then FAIL.
29.2.9 If ACAT is equal to 0001b and the values of PB0[3D_CC] bit 3…0 and PB2[3D_CA] are not 01011 and 0x01 respectively, then  FAIL.
29.2.10 If ACAT is equal to 0010b and the values of the pair (3D_CC, 3D_CA) are not (01011b, 0x01) or (10111b, 0x02) respectively, then FAIL.
29.2.11 If ACAT is equal to 0011b and the values of the pair (3D_CC, 3D_CA) are not (01011b, 0x01) or (10111b, 0x02) or (11111b, 0x03), then FAIL.
29.3 Perform the 3D One Bit Audio Sample Packet test.
29.3.1 If HB0 is not equal to 0x0C, then FAIL.
29.3.2 If HB1 bits 7, 6, and 5 are not equal to 0, then FAIL.
29.3.3 If HB2 bits 7, 6, 5, and 4 are not equal to 0, then FAIL.
29.3.4 If Bit 4 of HB1 (sample_start) is equal to 1, then do the following:
29.3.4.1 Compare the combination of 3D_CC, ACAT, 3D_CA values of Audio Metadata Packet, sample_present values of 3D Audio Packet with the corresponding fields in Table 7‑70.
29.3.4.2 If this combination is not in Table 7‑70, then FAIL.
29.3.5 If Bit 4 of HB1 (sample_start) is equal to 0, then do the following:
29.3.5.1 Compare the combination of 3D_CC, ACAT, 3D_CA values of Audio Metadata Packet, sample_present values of 3D Audio Packet with the corresponding fields in Table 7‑70.
29.3.5.2 If this combination is not in Table 7‑70, then FAIL.
29.3.6 If (3D_CC >= 01000b) and (3D_CC <= 01111b), then get 2 consecutive One Bit 3D Audio Sample Packets. 
If (3D_CC >= 10000b) and (3D_CC <= 10111b), then get 3 consecutive One Bit 3D Audio Sample Packets, 
If (3D_CC >=[ 11000b) and (3D_CC <= 11111b), then get 4 consecutive One Bit 3D Audio Sample Packets, 
29.3.7 If only one packet has sample_start bit with 1 and others have 0 within captured packets, then CONTINUE, otherwise, FAIL.  
29.3.8 If HB1 bits 3, 2, 1, and 0 (sample_present) are 1111b and HB2 bits 3, 2, 1, and 0 (sample_invalid) are not 0000b or 1111b, then FAIL.
29.3.9 If HB1 bits 3, 2, 1, and 0 (sample_present) are 0011b and HB2 bits 1 and 0 (sample_ invalid.sp1 and sample invalid.sp2) are not 00b or 11b, then FAIL.
29.4 Perform a Listening test of the Source DUT output.
29.4.1 If the number of output audio channels (which can be obtained from Audio Metadata Packet[3D_CC]) is 12, then repeat the following procedure for each of the 10.2 audio channels:
29.4.1.1 For the audio channel of interest, if there is no sound, extraneous sound, or unnecessary mute from the corresponding speaker of the audio playback device, then FAIL.
29.4.2 If the number of output audio channels (which can be obtained from Audio Metadata Packet[3D_CC]) is 24, then repeat the following procedure for each of the 22.2 audio channels:
29.4.2.1 For the audio channel of interest, if there is no sound, extraneous sound, or unnecessary mute from the corresponding speaker of the audio playback device, then FAIL.
29.4.3 If the number of output audio channels (which can be obtained from Audio Metadata Packet[3D_CC]) is 32, then repeat the following procedure for each of the 30.2 audio channels:
29.4.3.1 For the audio channel of interest, if there is no sound, extraneous sound, or unnecessary mute from the corresponding speaker of the audio playback device, then FAIL.
29.5 Perform the Audio InfoFrame test.
29.5.1 If the value of Audio Metadata Packet[3D_AUDIO] is set to 1, then perform the following tests:
29.5.1.1 If the value of CC is not equal to 0, then FAIL.
29.5.1.2 If the value of CA is not equal to 0, then FAIL.
[bookmark: _Ref360537132][bookmark: _Toc234530113][bookmark: _Toc242777077]Table 7‑70 Source Audio Encoding – 3D Audio (One Bit) – Valid Combinations
	CH
	SS
	3D_CC
	ACAT
	3D_CA
	sample_present

	
	
	4
	3
	2
	1
	0
	3
	2
	1
	0
	7
	6
	5
	4
	3
	2
	1
	0
	3
	2
	1
	0

	10.2
	1
	0
	1
	0
	1
	1
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	1
	x
	x
	x
	x

	
	0
	0
	1
	0
	1
	1
	
	
	
	
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	x
	x

	

	22.2
	1
	0
	1
	0
	1
	1
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	1
	x
	x
	x
	x

	
	
	1
	0
	1
	1
	1
	
	
	
	
	0
	0
	0
	0
	0
	0
	1
	0
	x
	x
	x
	x

	
	0
	0
	1
	0
	1
	1
	
	
	
	
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	x
	x

	
	
	1
	0
	1
	1
	1
	
	
	
	
	0
	0
	0
	0
	0
	0
	1
	0
	x
	x
	x
	x

	

	30.2
	1
	0
	1
	0
	1
	1
	0
	0
	1
	1
	0
	0
	0
	0
	0
	0
	0
	1
	x
	x
	x
	X

	
	
	1
	0
	1
	1
	1
	
	
	
	
	0
	0
	0
	0
	0
	0
	1
	0
	x
	x
	x
	X

	
	
	1
	1
	1
	1
	1
	
	
	
	
	0
	0
	0
	0
	0
	0
	1
	1
	x
	x
	x
	x

	
	0
	0
	1
	0
	1
	1
	
	
	
	
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	x
	x

	
	
	1
	0
	1
	1
	1
	
	
	
	
	0
	0
	0
	0
	0
	0
	1
	0
	x
	x
	x
	x

	
	
	1
	1
	1
	1
	1
	
	
	
	
	0
	0
	0
	0
	0
	0
	1
	1
	x
	x
	x
	x



Where :
	x = any value, but all x shall be the same.
	CH : 3D Audio channel type
	SS : value of sample_start bit
[bookmark: _Toc234529935][bookmark: _Toc242776836]Source Audio Encoding Multi-stream Audio Tests
[bookmark: _Toc234529936][bookmark: _Toc242776837]Test ID HF1-42: Source Audio Encoding – MS Audio – IEC Sample Packet
Objective
Confirm that the behavior of all fields within the Multi-stream Audio Sample subpackets follows the corresponding rules specified in the IEC 60958 or IEC 61937 specifications.
[bookmark: _Toc234530114][bookmark: _Toc242777078]Table 7‑71 Source Audio Encoding – MS Audio – IEC Sample Packet Requirements
	Reference
	Requirement

	[HDMI 2.0: 5]
	<See reference for details>

	[HDMI 2.0: 9.2]
	<See reference for details>

	[HDMI 2.0: 9.4]
	<See reference for details>


Capability(s)
The Source DUT supports Multi-stream Audio.
[bookmark: _Toc234530115][bookmark: _Toc242777079]Table 7‑72 Source Audio Encoding – MS Audio – IEC Sample Generic Equipment
	Item
	Generic Equipment Reference
	Qty.

	1
	DDC Slave Emulator
	1

	2
	EDID Emulator
	1

	3
	Audio Analyzer
	1


Procedure
1. If the CDF field Source_MS_Audio is “N”, then SKIP this test.
Connect the Source DUT to the Audio Analyzer with the DDC Slave Emulator and EDID Emulator.
Configure the Source to output audio at the highest available sampling rate with the greatest number of channels.
30.1 If the CDF field Source_MS_Audio is equal to "2 Streams", then perform the IEC 60958 test for Multi-stream Audio Sample Packets when transmitting 2 audio streams at the same time.
30.1.1 If HB1 bits 3 to 0 are not equal to 0011b, then FAIL.
30.1.2 Count the number of audio samples between the indicated B.0 bits.
30.1.2.1 If the repetition period of the B bit is not 192 frames, then FAIL.
30.1.3 Get the Frame Rate from the Channel/Status bits 24 to 27 of subpacket 0.
30.1.3.1 If the Frame Rate is not included in Table 7‑64, then FAIL.
30.1.4 Count the number of audio samples between the indicated B.1 bits.
30.1.4.1 If the repetition period of the B bit is not 192 frames, then FAIL.
30.1.5 Get the Frame Rate from the Channel/Status bits 24 to 27 of subpacket 1.
30.1.5.1 If the Frame Rate is not included in Table 7‑64, then FAIL.
30.2 If the CDF field Source_MS_Audio is equal to "3 Streams", then perform the IEC 60958 test for Multi-stream Audio Sample Packets when transmitting 3 audio streams at the same time.
30.2.1 If HB1 bits 3 to 0 are not equal to 0111b, then FAIL.
30.2.2 Count the number of audio samples between the indicated B.0 bits.
30.2.2.1 If the repetition period of the B bit is not 192 frames, then FAIL.
30.2.3 Get the Frame Rate from the Channel/Status bits 24 to 27 of subpacket 0.
30.2.3.1 If the Frame Rate is not included in Table 7‑64, then FAIL.
30.2.4 Count the number of audio samples between the indicated B.1 bits.
30.2.4.1 If the repetition period of the B bit is not 192 frames, then FAIL.
30.2.5 Get the Frame Rate from the Channel/Status bits 24 to 27 of subpacket 1.
30.2.5.1 If the Frame Rate is not included in Table 7‑64, then FAIL.
30.2.6 Count the number of audio samples between the indicated B.2 bits.
30.2.6.1 If the repetition period of the B bit is not 192 frames, then FAIL.
30.2.7 Get the Frame Rate from the Channel/Status bits 24 to 27 of the subpacket 2.
30.2.7.1 If the Frame Rate is not included in Table 7‑64, then FAIL.
30.3 If the CDF field Source_MS_Audio is equal to "4 Streams", then perform the IEC 60958 test for Multi-stream Audio Sample Packets when transmitting 4 audio streams at the same time.
30.3.1 If HB1 bits 3 to 0 are not equal to 1111b, then FAIL.
30.3.2 Count the number of audio samples between the indicated B.0 bits.
30.3.2.1 If the repetition period of the B bit is not 192 frames, then FAIL.
30.3.3 Get the Frame Rate from the Channel/Status bits 24 to 27 of subpacket 0.
30.3.3.1 If the Frame Rate is not included in Table 7‑64, then FAIL.
30.3.4 Count the number of audio samples between the indicated B.1 bits.
30.3.4.1 If the repetition period of the B bit is not 192 frames, then FAIL.
30.3.5 Get the Frame Rate from the Channel/Status bits 24 to 27 of subpacket 1.
30.3.5.1 If the Frame Rate is not included in Table 7‑64, then FAIL.
30.3.6 Count the number of audio samples between the indicated B.2 bits.
30.3.6.1 If the repetition period of the B bit is not 192 frames, then FAIL.
30.3.7 Get the Frame Rate from the Channel/Status bits 24 to 27 of subpacket 2.
30.3.7.1 If the Frame Rate is not included in Table 7‑64, then FAIL.
30.3.8 Count the number of audio samples between the indicated B.3 bits.
30.3.8.1 If the repetition period of the B bit is not 192 frames, then FAIL.
30.3.9 Get the Frame Rate from the Channel/Status bits 24 to 27 of subpacket 3.
30.3.9.1 If the Frame Rate is not included in Table 7‑64, then FAIL.

[bookmark: _Toc234529937][bookmark: _Toc242776838]Test ID HF1-38: Source Audio Encoding – MS Audio (L-PCM and 61937) – Packet Format
Objective
Confirm that the Source DUT transmits Multi-stream Audio using a valid packet format.
[bookmark: _Toc234530116][bookmark: _Toc242777080]Table 7‑73 Source Audio Encoding – MS Audio (L-PCM and 61937) Packet Format Requirements
	Reference
	Requirement

	[HDMI 2.0: 8.4]
	<See reference for details>

	[HDMI 2.0: 9.4.1]
	<See reference for details>

	[HDMI 2.0: 9.4.3]
	<See reference for details>


Capability(s)
The DUT supports MS Audio at specific audio sample frequencies.
[bookmark: _Toc234530117][bookmark: _Toc242777081]Table 7‑74 Source Audio Encoding – MS Audio (L-PCM and 61937) Packet Format Generic Equipment
	Item
	Generic Equipment Reference
	Qty.

	1
	DDC Slave Emulator
	1

	2
	EDID Emulator
	1

	3
	Audio Analyzer
	1

	4
	Audio Playback Device
	1


Procedure
1. If the CDF field Source_MS_Audio is “N”, then SKIP this test.
Connect the Source DUT to the Audio Analyzer with the DDC Slave Emulator and EDID Emulator, and an audio playback device that can loop-through and present the audio stream output by the Source DUT.
Program the EDID Emulator to reveal an EDID containing the following:
31.1 HDMI Audio Data Block of length is equal to 4 with Max_Stream_Count  greater than or equal to 1
Operate the Source DUT to output Multi-stream Audio at each of the supported audio sample rates (see Source_MS_Audio_Sample_Frequency in the Capability(s) table) on the HDMI output by choosing a supported Video Format
31.2 Perform the Audio Metadata Packet (HB0 = 0x0D) test
31.2.1 If the Audio Metadata Packet does not occur at least once per two Video Fields, then FAIL.
31.2.2 When the Source DUT outputs a new or any changed Multi-stream Audio stream, perform the following test.
31.2.2.1 If a new Audio Metadata Packet is not transmitted later than one Video Field following the first affected sample, then FAIL.
31.2.3 If all of the bits of HB1 are not equal to 0, then FAIL.
31.2.4 If HB2 bits 7, 6, 5, and 4 are not equal to 0, then FAIL.
31.2.5 If the bit configuration of HB2 bits 3, 2, 1, and 0 is not in Table 7‑75, then FAIL. 
31.2.6 If HF-VSIF[3D_DualView] is set to 0 and HB2 bits 1 and 0 (NUM_VIEWS) are not 00b, then FAIL.
31.2.7 If all of the bits of PB(5*(NUM_AUDIO_STR+1)) through PB27 are not equal to 0, then FAIL.
31.2.8 For all integer values of (0 <= X <= NUM_AUDIO_STR), perform the following tests:
31.2.8.1 If PB(5*X) bits from 7 to 2 are not equal to 0, then FAIL.
31.2.8.2 If bits 1 and 0 of HB2 are equal to 0 and PB(5*X) bits 1 and 0 are not equal to 0, then FAIL.
31.2.8.3 If PB(5*X+1) bits 6 and 5 are not equal to 0, then FAIL.
31.2.8.4 If PB(5*X+1) bit 7 is equal to 0 and all of the bits of PB(5*X+2), PB(5*X+3), and PB(5*X+4) (Language_Code) are not equal to 0, then FAIL.
31.2.8.5 If PB(5*X+1) bit 4 is equal to 0 and PB(5*X+1) bits 3, 2, 1, and 0 (Suppl_A_Mixed, Suppl_A_Type) are not equal to o, then FAIL.
31.2.8.6 If PB(5*X+1) bit 4 is set (=1) and PB(5*X+1) bits 2, 1, and 0 (Suppl_A_Type) have values other than 001b, 010b, 011b, and 100b, then FAIL.
31.2.9 If the value of each field of the Audio Metadata Packet exceeds the value of the corresponding field specified in the HDMI Audio Data Block, then FAIL.
31.3 Perform the Multi-stream Audio Sample Packet test.
31.3.1 If HB0 is not equal to 0x0E, then FAIL.
31.3.2 If HB1 bits 7, 6, 5, and 4 are not equal to 0, then FAIL.
31.3.3 If HB1[stream_present] bit 3…0 has any value other than 0000b, 0011b, 0111b, or 1111b, then FAIL.
31.3.4 If stream_present is equal to 0000b and all of the bits of the B field[HB2] bit 7…4 are not equal to 0, then FAIL.
31.3.5 If stream_present is equal to 0011b and the B field is not set to 00xxb (where x can be any value), then FAIL. 
31.3.6 If stream_present is equal to 0111b and the B field is not set to 0xxxb (where x can be any value), then FAIL.  
Perform a Listening test of the Source DUT output.
31.4 Repeat the following procedure for each of the audio streams, where the total number of audio streams being transmitted is indicated in Audio Metadata Packet[NUM_AUDIO_STR].
31.4.1 For the audio stream of interest, if there is no sound, extraneous sound, or unnecessary mute from the audio playback device, then FAIL.
[bookmark: _Ref360542527][bookmark: _Toc234530118][bookmark: _Toc242777082]Table 7‑75 Source Audio Encoding – MS Audio (L-PCM) – Audio Metadata Header Valid Combinations
	HB2 bit 3
	HB2 bit 2
	HB2 bit 1
	HB2 bit 0

	0
	1
	0
	0

	1
	0
	0
	0

	1
	1
	0
	0

	0
	1
	0
	1

	1
	0
	0
	1

	1
	1
	0
	1



[bookmark: _Toc234529938][bookmark: _Toc242776839]Test ID HF1-39: Source Audio Encoding – MS Audio (One Bit) – Packet Format
Objective
Confirm that the Source transmits One Bit Multi-stream Audio using a valid packet format.
[bookmark: _Toc234530119][bookmark: _Toc242777083]Table 7‑76 Source Audio Encoding – MS Audio (One Bit) Packet Format Requirements
	Reference
	Requirement

	[HDMI 2.0: 8.5]
	<See reference for details>

	[HDMI 2.0: 9.4.2]
	<See reference for details>

	[HDMI 2.0: 9.4.3]
	<See reference for details>


Capability(s)
The DUT supports MS Audio (One Bit) at certain audio sample frequencies.
[bookmark: _Toc234530120][bookmark: _Toc242777084]Table 7‑77 Source Audio Encoding – MS Audio (One Bit) Packet Format Generic Equipment
	Item
	Generic Equipment Reference
	Qty.

	1
	DDC Slave Emulator
	1

	2
	EDID Emulator
	1

	3
	Audio Analyzer
	1

	4
	Audio Playback Device
	1


Procedure
1. If the CDF field Source_One_Bit_MS_Audio is “N”, then SKIP this test.
Connect the Source DUT to the Audio Analyzer with the DDC Slave Emulator and EDID Emulator, and an audio playback device that can loop-through and present the audio stream output by the Source DUT.
Program the EDID Emulator to reveal an EDID containing the following:
32.1 HDMI Audio Data Block of length is equal to 4 with Max_Stream_Count greater than or equal to 1
Operate the Source DUT to output One Bit Multi-stream Audio at each of the supported audio sample rates (see Source_ One_Bit_MS_Audio_Sample_Frequency in the Capability(s) table) on the HDMI output by choosing a supported Video Format
32.2 Perform the Audio Metadata Packet (HB0 = 0x0D) test.
32.2.1 If the Audio Metadata Packet does not occur at least once per two Video Fields, then FAIL.
32.2.2 When the Source DUT outputs a new or any changed One Bit Multi-stream Audio stream, perform the following test.
32.2.2.1 If a new Audio Metadata Packet is not transmitted before the first affected sample, then FAIL.
32.2.3 If all of the bits of HB1 are not equal to 0, then FAIL.
32.2.4 If HB2 bits 7, 6, 5, and 4 are not equal to 0, then FAIL.
32.2.5 If the bit configuration of HB2 bits 3, 2, 1, and 0 is not in Table 7‑75, then FAIL. 
32.2.6 If HF-VSIF[3D_DualView] is set to 0 and HB2 bits 1 and 0 (NUM_VIEWS) are not equal to 00b, then FAIL.
32.2.7 If all the bits of PB(5*(NUM_AUDIO_STR+1)) through PB27 are not equal to 0, then FAIL.
32.2.8 For all integer values of (0 <= X <= NUM_AUDIO_STR), perform the following tests.
32.2.8.1 If PB(5*X) bits from 7 to 2 are not equal to 0, then FAIL.
32.2.8.2 When bits 1 and 0 of HB2 are equal to 0, if PB(5*X) bits 1 and 0 are not equal to 0, then FAIL.
32.2.8.3 If PB(5*X+1) bits 6 and 5 are not equal to 0, then FAIL.
32.2.8.4 If PB(5*X+1) bit 7 is equal to 0, and all of the bits of PB(5*X+2), PB(5*X+3), and PB(5*X+4) (Language_Code) are not equal to 0, then FAIL.
32.2.8.5 If PB(5*X+1) bit 4 is equal to 0 and PB(5*X+1) bits 3, 2, 1, and 0 (Suppl_A_Mixed, Suppl_A_Type) are not equal to 0, then FAIL.
32.2.8.6 If PB(5*X+1) bit 4 is set (=1) and PB(5*X+1) bits 2, 1, and 0 (Suppl_A_Type) have values other than 001b, 010b, 011b, or 100b, then FAIL.
32.2.9 If the value of each field of the Audio Metadata Packet exceeds the value of the corresponding field specified in the HDMI Audio Data Block, then FAIL.
32.3 Perform the One Bit Multi-stream Audio Sample Packet test.
32.3.1 If HB0 is not equal to 0x0F, then FAIL.
32.3.2 If HB1 bits 7, 6, 5, and 4 are not equal to 0, then FAIL.
32.3.3 If HB2 bits 7, 6, 5, and 4 are not equal to 0, then FAIL.
32.4 Perform a Listening test of the Source DUT output.
32.4.1 Repeat the following procedure for each of the audio streams, where the total number of audio streams being transmitted is indicated in Audio Metadata Packet[NUM_AUDIO_STR].
32.4.1.1 For the audio stream of interest, if there is no sound, extraneous sound, or unnecessary mute from the audio playback device, then FAIL.

[bookmark: _Toc234529939][bookmark: _Toc242776840]Source Audio Encoding High Bit Rate (HBR) Audio Tests
[bookmark: _Toc234529940][bookmark: _Toc242776841]Test ID HF1-43: Source Audio Encoding – HBR Audio – IEC Audio Stream Packet
Objective
Confirm that the behavior of all fields within the HBR Audio Sample Packet follows the corresponding rules specified in the IEC 60958 and IEC 61937 specifications.
[bookmark: _Toc234530121][bookmark: _Toc242777085]Table 7‑78 Source Audio Encoding – HBR Audio – IEC Audio Sample Packet Requirements
	Reference
	Requirement

	[HDMI 2.0: 9.2]
	<See reference for details>


Capability(s)
The DUT supports HBR audio.
[bookmark: _Toc234530122][bookmark: _Toc242777086]Table 7‑79 Source Audio Encoding – HBR Audio – IEC Audio Sample Packet Generic Equipment
	Item
	Generic Equipment Reference
	Qty.

	1
	DDC Slave Emulator
	1

	2
	EDID Emulator
	1

	3
	Audio Analyzer
	1


Procedure
1. If the CDF field Source_HBR_Audio is “N”, then SKIP this test.
Connect the Source DUT to the Audio Analyzer with the DDC Slave Emulator and EDID Emulator.
Configure the Source to output High Bit Rate Audio format.
33.1 Perform the IEC 60958 test for HBR Audio Sample Packets
33.1.1 Count the number of audio samples between the indicated B bit.
33.1.2 If the repetition period of the B bit is not 192 frames, then FAIL.
33.1.3 Get the Frame Rate from the Channel/Status bits 24 to 27, 30 and 31.
33.1.4 If the Frame Rate is not included in Table 7‑80, then FAIL.
[bookmark: _Ref360611928][bookmark: _Toc234530123][bookmark: _Toc242777087]Table 7‑80 Source Audio Encoding – HBR Audio – Allowed Rates
	Channel Status Bit Number
	Sample Frequency or
Frame Rate

	24
	25
	26
	27
	30
	31
	

	1
	1
	0
	1
	1
	0
	256kHz

	1
	0
	1
	1
	0
	0
	352.8kHz

	1
	0
	1
	0
	0
	0
	384kHz

	1
	1
	0
	1
	1
	1
	512kHz

	1
	0
	1
	1
	0
	1
	705.6kHz

	1
	0
	0
	1
	-
	-
	768kHz

	1
	0
	1
	0
	1
	1
	1024kHz

	1
	0
	1
	1
	1
	0
	1411.2kHz

	1
	0
	1
	0
	1
	0
	1536kHz


[bookmark: _Toc234529941][bookmark: _Toc242776842]Source Audio Encoding CEA-861-F Audio Tests
[bookmark: _Toc242776843][bookmark: _Toc234529942]Test ID HF1-40: Source Audio Encoding – CEA-861-F Audio
Objective
Confirm that the Source DUT, whenever transmitting a supported audio format, sends a properly formatted audio signal.
[bookmark: _Toc242777088]Table 7‑81 Source Audio Encoding – CEA-861-F Audio Encoding Requirements
	Reference
	Requirement

	[HDMI 2.0: 9.1]
	<See reference for details>



Capability(s)
The Source DUT supports one or more of the audio formats defined in CEA-861-F.
[bookmark: _Toc242777089]Table 7‑82 Source Audio Encoding – CEA-861-F Audio Encoding Generic Equipment
	Item
	Generic Equipment Reference
	Qty.

	1
	DDC Slave Emulator
	1

	2
	EDID Emulator
	1

	3
	Video/Audio Analyzer (with decoding and speakers)
	1


Procedure
1. If the DUT has all fields SOURCE_AudioFormats_861F set to “N”, then SKIP this test.
[Check generated audio signal(s)]
Connect the DUT to a Video/Audio Analyzer with an appropriate EDID.
Present EDID to the Source containing Short Audio Descriptors for each of these 6 audio formats listed in CEA-861-F, table 29:
MPEG-4 HE AAC.
MPEG-4 HE AAC v2.
MPEG-4 AAC LC.
MPEG-4 HE AAC + MPEG Surround.
MPEG-4 AAC LC + MPEG Surround.
DRA.

For each of the supported audio formats listed in CDF field SOURCE_AudioFormats_861F, perform the following steps:
34.1 Set the DUT to generate this audio format.
34.2 Check that the Audio InfoFrame frequency and contents as follows:
34.2.1 If the Audio InfoFrame is not transmitted at least once per two video fields, then FAIL.
34.2.2 If PB1[CT3…CT0] bit 7…4 is not equal to 0000, then FAIL.
34.2.3 If (PB1 bit 3) is not equal to 0, then FAIL.
34.2.4 If PB1[CC2 …CC0 ] bit 2…0 is not equal to 000, then FAIL.
34.2.5 If (PB2 bit 7...5) is not equal to 000, then FAIL.
34.2.6 If PB2[SF2…SF0] bit 4…2 is not equal to 000, then FAIL.
34.2.7 If PB2[SS1…SS0] bit 1…0 is not equal to 00, then FAIL.
34.2.8 If PB5[DM_INH] bit 7 is not equal to 0, then FAIL.
34.2.9 If (PB3 bit 7...0) is not equal to 00000000, then FAIL.
34.3 Check that the audio stream is present, has the correct format and can be decoded and rendered properly by the decoder (in the analyzer); if not, then FAIL.

[bookmark: _Toc242776844]Source HDMI-VSIFs Tests
[bookmark: _Toc234529944][bookmark: _Toc242776845]Source HDMI-VSIFs 3D OSD Disparity Tests
[bookmark: _Toc242776846]Test ID HF1-47: Source HDMI-VSIFs – 3D OSD Disparity
Objective
Confirm that the Source DUT, whenever transmitting “3D OSD Disparity” signaling, inserts correctly formatted and filled Vendor Specific InfoFrames.
[bookmark: _Toc242777090][bookmark: _Toc234529945]Table 7‑83 Source HDMI-VSIFs – 3D OSD Disparity Requirements
	Reference
	Requirement

	[HDMI 2.0: 7.4.1, 10.2, 10.2.1, and 10.3.2]
	Definition and requirements for "3D OSD Disparity" feature


Capability(s)
The Source DUT supports “3D OSD Disparity” signaling.
[bookmark: _Toc242777091]Table 7‑84 Source HDMI-VSIFs – 3D OSD Disparity Generic Equipment
	Item
	Generic Equipment Reference
	Qty.

	1
	Video Timing Analyzer
	1

	2
	3D capable Display
	1


Procedure
[Check operation of “3D OSD Disparity” feature (2D mode) - performed for all DUTs]
1. Connect the DUT to a Video Timing Analyzer with the appropriate “non-3D” EDID.
Include an H14b-VSDB, with 3D_present equal to 0.
Do not include an HF-VSDB.

If the DUT generates a 3D Video Format, then FAIL.
Capture all of the frames generated during a 2 second period and analyze them to see if the HF-VSIF is present in any.
35.1 If an HF-VSIF is present in any of the frames, then FAIL.
 [Check operation of “3D OSD Disparity” feature (3D, no signaling mode) - performed for all DUTs]
Connect the DUT to a Video Timing Analyzer with an EDID containing the following Data Blocks:
Include an H14b-VSDB, with 3D_present equal to 1, but no further 3D-related information (so as to simulate a Sink that only supports the mandatory 3D formats).
Include an HF-VSDB, with 3D_OSD_Disparity=1.

If the CDF field SRC_OSD_Disparity is “Y” and either of the two CDF fields SRC_DualView or SRC_IndepView are “Y”, then do the following:
35.2 Set the DUT to generate a 3D Video Format, WITHOUT generating “3D OSD Disparity” signaling.
35.3 Capture all of the frames generated during a 2 second period and analyze them to see if the HF-VSIF is present in any.  If an HF-VSIF is present in any of the frames, then do the following:
35.3.1 Check the frequency of the HF-VSIF.
35.3.1.1 If the HF-VSIF does not occur at least once per two Video Fields, then FAIL.
35.3.1.2 If the HF-VSIF occurs more than once per Video Field, then FAIL.
35.3.2 If an H14b-VSIF is present in any frame, then FAIL.
35.3.3 Check the contents of the HF-VSIF:
35.3.3.1 If not ((HB0=0x81) and (HB1=0x01) and (HB2>=4) and (PB1=0xD8) and (PB2=0x5D) and (PB3=0xC4) and (PB4=0x01)), then FAIL.
35.3.3.2 Calculate byte-wide sum of HB0, HB1, HB2, PB0..PB27.
35.3.3.2.1 If this sum is not 0x00, then FAIL.
35.3.3.3 If (3D_Valid = 0), then FAIL.
35.3.3.4 If the HF-VSIF does not contain one of the following three data combinations, then FAIL:
HF-VSIF(3D_DisparityData_present=0).
HF-VSIF(3D_DisparityData_present=1, 3D_Disparity_version=000, 3D_DisparityData_length=0).
HF-VSIF(3D_DisparityData_present=1, 3D_Disparity_version=010, 3D_DisparityData_length=1, 3D_DisparityData contains one byte with contents 0x00).
 [Check operation of “3D OSD Disparity” feature (3D with signaling mode)]
If the CDF field SRC_OSD_Disparity is “Y”, then do the following:
35.4 Connect the DUT to a Video Timing Analyzer with an EDID containing the following Data Blocks:
Include an H14b-VSDB, with 3D_present equal to 1, but no further 3D-related information (so as to simulate a Sink that only supports the mandatory 3D formats).
Include an HF-VSDB, with 3D_OSD_Disparity=1.

35.5 Set the DUT to generate one of the mandatory SbS or TaB 3D formats, and set the DUT in a mode where the effects of 3D OSD Disparity can be observed per the CDF field SRC_OSD_Disparity_procedure.
35.6 Capture all of the frames generated during a 2 second period and see if the HF-VSIF is present in any frame.
35.7 If an HF-VSIF is not present in any of the frames, then FAIL.
35.8 If an HF-VSIF is present in any of the frames, then do the following:
35.8.1 Check the frequency of the HF-VSIF.
35.8.1.1 If the HF-VSIF does not occur at least once per two Video Fields, then FAIL.
35.8.1.2 If the HF-VSIF occurs more than once per Video Field, then FAIL.
35.8.2 If an H14b-VSIF is present in any frame, then FAIL
35.8.3 Check the contents of the HF-VSIF.
35.8.3.1 If not ((HB0=0x81) and (HB1=0x01) and (HB2>=4) and (PB1=0xD8) and (PB2=0x5D) and (PB3=0xC4) and (PB4=0x01)) then FAIL.
35.8.3.2 Calculate byte-wide sum of HB0, HB1, HB2, PB0..PB27.
35.8.3.2.1 If this sum is not 0x00, then FAIL.
35.8.3.3 If (3D_Valid = 0), then FAIL.
35.8.3.4 If it does not contain one of the following three data combinations, then FAIL:
· HF-VSIF(3D_DisparityData_present = 1, 
3D_Disparity_version = 000, 
3D_DisparityData_length = 0.
· HF-VSIF(3D_DisparityData_present = 1, 
3D_Disparity_version = 001, 
3D_DisparityData_length = 3, 
3D_DisparityData contains three bytes with values for video_max_disparity_hint and video_min_disparity_hint, and 
video_min_disparity_hint ≤ video_max_disparity_hint).
· HF-VSIF(3D_DisparityData_present=1, 
3D_Disparity_version = 010, 
3D_DisparityData_length = (value matching with contents of according Table 7-11 in HDMI 2.0), 
plausibility check for contents of 3D_Disparity Data: multi_region_disparity_length >0, multi_region_disparity_length contains one of the allowed values according Table 7-11, 
all values of min_disparity_in_picture[i] ≤ max_disparity_in_picture).
· HF-VSIF(3D_DisparityData_present=1, 
3D_Disparity_version=011, 
plausibility check for static data:
first 3 bytes of 3D_DisparityData contains three bytes with values for video_max_disparity_hint and video_min_disparity_hint, and 
video_min_disparity_hint ≤ video_max_disparity_hint,
3D_DisparityData_length=(value matching with contents of multi_region_disparity_length according Table 7-11 in HDMI 2.0),
plausibility check for contents of 3D_Disparity Data (excluding first 3 bytes): multi_region_disparity_length is greater than 0, 
multi_region_disparity_length contains one of the allowed values according Table 7-11, 
all values of min_disparity_in_picture[i] are less than or equal to max_disparity_in_picture)

35.8.3.5 If (3D_AdditionalInfoPresent = 1), then check the following:
35.8.3.5.1 If (3D_DualView = 1) then FAIL.
 [Check 3D-2D switching (per spec section 10.2.1)]
Continuing from the above test setup, instruct the DUT to switch to a 2D signal of the same Video Format, and monitor the HDMI video and InfoFrame streams before and after the transition.
35.9 If the Source DUT re-starts the video signal, then PASS and SKIP the following tests of step 7.
35.10 If the Source DUT maintains the video signal with no loss of sync, then check the following:
35.10.1 If the Source DUT does not output an HF-VSIF for at least 2 seconds after the 3D-2D switch, then FAIL.
35.10.2 [bookmark: _Ref239951860]Check the frequency of the HF-VSIF.
35.10.2.1 If the HF-VSIF does not occur at least once per two Video Fields, then FAIL.
35.10.2.2 If the HF-VSIF occurs more than once per Video Field, then FAIL.
35.10.3 [bookmark: _Ref239951933]If an H14b VSIF is transmitted in any Frame during this test, then FAIL.
35.10.4 Check all of the HF-VSIF’s received during the 2 second interval after the 3D-2D switch;
35.10.4.1 If not ((HB0=0x81) and (HB1=0x01) and (HB2>=4) and (PB1=0xD8) and (PB2=0x5D) and (PB3=0xC4) and (PB4=0x01)) then FAIL.
35.10.4.2 Calculate byte-wide sum of HB0, HB1, HB2, PB0..PB27. If this sum is not 0x00, then FAIL.
35.10.4.3  If (3D_Valid  = 1), then FAIL.
35.10.4.4 If any of the bytes PB6..PB27 is not equal to 0, then FAIL.
35.10.5 If any HF-VSIF’s are received after the 2-second interval, then perform same checks as in steps 7.2.2 and 7.2.3 on those HF-VSIF’s as well.
[bookmark: _Toc242776847]Source HDMI-VSIFs Dual-View Tests
[bookmark: _Toc242776848]Test ID HF1-48: Source HDMI-VSIFs – Dual-View
Objective
Confirm that the Source DUT inserts a correctly formatted and filled Vendor Specific InfoFrame, whenever transmitting “Dual View”.
[bookmark: _Toc242777092][bookmark: _Toc234529946]Table 7‑85 Source HDMI-VSIFs – 3D Dual-View Requirements
	Reference
	Requirement

	[HDMI 2.0: 7.4.2, 7.4.3, 10.2, 10.2.1, and 10.3.2]
	Definition and requirements for "Dual View” feature


Capability(s)
The Source DUT supports “Dual-View” signaling.
[bookmark: _Toc242777093]Table 7‑86 Source HDMI-VSIFs – 3D Dual-View Generic Equipment
	Item
	Generic Equipment Reference
	Qty.

	1
	Video Timing Analyzer2
	1


Procedure
[Check operation of the “Dual-View” feature]
1. If the CDF field SRC_DualView is “N”, then SKIP this test.
[bookmark: _Ref234687968]Connect the DUT to the Video Timing Analyzer with an appropriate EDID, and 3D display[footnoteRef:3]. [3:  The Video Timing Analyzer with internal or externally driven (via loop-through output) 3D capable display.] 

H14b-VSDB with indication for support for 3D mandatory formats
HF-VSDB with (Dual_View = 1), (Independent_View = 1), and (3D_OSD_Disparity = 1)

Set the DUT to generate “Dual View” format (See Capabilities-field SRC_DualView_operation) with a 3D SbS or TaB format.
Capture all of the frames generated during a 2 second period and analyze them to see if the HF-VSIF is present in any.  If an HF-VSIF is present in any of the frames, then do the following:
36.1 If the HF-VSIF is not present at least once per two Video Fields, then FAIL.
36.2 If an H14b-VSIF is transmitted in any Frame during this test, then FAIL.
36.3 Check the fields in the HF-VSIF:
36.3.1 If not ((HB0=0x81) and (HB1=0x01) and (HB2>=4) and (PB1=0xD8) and (PB2=0x5D) and (PB3=0xC4) and (PB4=0x01)) then FAIL.
36.3.2 Calculate byte-wide sum of HB0, HB1, HB2, PB0..PB27. If this sum is not 0x00, then FAIL.
36.3.3 If 3D_Valid = 0, then FAIL.
36.3.4 If 3D_AdditionalInfo_Present = 0, then FAIL.
36.3.5 If 3D_DualView = 0, then FAIL.
36.3.6 If 3D_F_Structure does not match the SbS/TaB format that the DUT is configured to transmit, then FAIL.
36.3.7 If 3D_F_Structure = 0x1xxx and 3D_F_Ext_Data does not equal 0x0xxx, where x can be any value, then FAIL.
36.3.8 If 3D_ViewDependency is not equal to 00 or 11, then FAIL
36.3.9 If (3D_Disparity_Present = 1) then FAIL.
36.3.10 If 3D_Preferred2Dview is not equal to 00 or 11, then FAIL
36.4 If the CDF field SRC_DualView_Test_Image is “Y”, then do the following:
36.4.1 Set the DUT to generate a “Dual View” test image.
36.4.2 On the 3D display, check that the “left” and “right” parts of the video 3D signal are independent.
36.4.2.1 If they are dependent (e.g.,  Stereoscopic left/right views), then FAIL.
[Check 3D-2D switching (per spec section 10.2.1)]
Continuing from the above test setup, instruct the DUT to switch to a 2D signal of the same Video Format, and monitor the HDMI video and InfoFrame streams before and after the transition.
36.5 If the Source DUT re-starts the video signal, then PASS and SKIP the following tests of step 5.
36.6 If the Source DUT maintains the video signal with no loss of sync, then check the following:
36.6.1 If the Source DUT does not output an HF-VSIF for at least 2 seconds after the 3D to 2D switch, then FAIL
36.6.2 [bookmark: _Ref239953386]Check the frequency of the HF-VSIF.
36.6.2.1 If the HF-VSIF does not occur at least once per two Video Fields, then FAIL.
36.6.2.2 If the HF-VSIF occurs more than once per Video Field, then FAIL.
36.6.3 [bookmark: _Ref239953445]If an H14b VSIF is transmitted in any Frame during this test, then FAIL
36.6.4 Check all of the HF-VSIF’s received during the 2 second interval after the 3D-2D switch:
36.6.4.1 If not ((HB0=0x81) and (HB1=0x01) and (HB2>=4) and (PB1=0xD8) and (PB2=0x5D) and (PB3=0xC4) and (PB4=0x01)) then FAIL.
36.6.4.2 Calculate byte-wide sum of HB0, HB1, HB2, PB0..PB27. If this sum is not 0x00, then FAIL.
36.6.4.3 If (3D_Valid = 1), then FAIL.
36.6.4.4 If any of the bytes PB6..PB27 is not equal to 0, then FAIL.
36.6.5 If any HF-VSIF’s are received after the 2 second interval, perform same checks as in steps 5.2.2 and 5.2.3 on those HF-VSIF’s as well.
[bookmark: _Toc242776849]Source HDMI-VSIFs Independent-View Tests
[bookmark: _Toc242776850]Test ID HF1-49: Source HDMI-VSIFs – Independent-View
Objective
Confirm that the Source DUT inserts a correctly formatted and filled Vendor Specific InfoFrame, whenever transmitting “independent view”.
[bookmark: _Toc242777094]Table 7‑87 Source HDMI-VSIFs – Independent-View Requirements
	Reference
	Requirement

	[HDMI 2.0: 7.4.2, 7.4.3, 10.2, 10.2.1 and 10.3.2]
	Definition and requirements for "Independent View" feature


Capability(s)
The Source DUT supports “Independent-View” signaling.
[bookmark: _Toc242777095]Table 7‑88 Source HDMI-VSIFs – Independent-View Generic Equipment
	Item
	Generic Equipment Reference
	Qty.

	1
	Video Timing Analyzer
	1

	2
	3D capable Display2
	1


Procedure
[Check operation of the “Independent-View” feature]
1. If the CDF field SRC_IndepView is “N”, then SKIP this test.
Connect the DUT to the Video Timing Analyzer with an appropriate EDID.
H14b-VSDB with indication for support for 3D mandatory formats (3D_present = 1).
HF-VSDB with (Dual_View = 1), (Independent_View = 1), and (3D_OSD_Disparity = 1).

Set the DUT to generate “independent view” signaling (see CDF field SRC_IndepView_operation) with a 3D SbS or TaB format.
Capture all of the frames generated during a 2 second period and analyze them to see if an HF-VSIF is present in any.  If an HF-VSIF is present in any of the frames, then do the following:
37.1 If an HF-VSIF is not present at least once per two Video Fields, then FAIL.
37.2 If an H14b-VSIF is transmitted in any Frame during this test, then FAIL.
37.3 Check the fields in the HF-VSIF:
37.3.1 If not ((HB0=0x81) and (HB1=0x01) and (HB2>=4) and (PB1=0xD8) and (PB2=0x5D) and (PB3=0xC4) and (PB4=0x01)) then FAIL.
37.3.2 Calculate byte-wide sum of HB0, HB1, HB2, PB0..PB27. If this sum is not 0x00, then FAIL.
37.3.3 If 3D_Valid = 0, then FAIL.
37.3.4 If 3D_AdditionalInfo_Present = 0, then FAIL.
37.3.5 If 3D_F_Structure does not match the SbS/TaB format that the DUT is configured to transmit, then FAIL.
37.3.6 If 3D_F_Structure = 0x1xxx and 3D_F_Ext_Data does not equal 0x0xxx, where x can be any value, then FAIL.
37.3.7 If (3D_ViewDependency is equal to 00 and 3D_Preferred2Dview is equal to 00, then FAIL
37.3.8 If (3D_Disparity_Present = 1), then FAIL.
37.3.9 If 3D_DualView is equal to 1 and 3D_ViewDependency is not equal to 00 or 11, then FAIL
37.3.10 If 3D_DualView is equal to 1 and 3D_Preferred2Dview is not equal to 00 or 11, then FAIL
[Check 3D-2D switching (per spec section 10.2.1)]
Continuing from the above test setup, instruct the DUT to switch to a 2D signal of the same Video Format, and monitor the HDMI video and InfoFrame streams before and after the transition.
37.4 If the Source DUT re-starts the video signal, then PASS and SKIP the following steps of test 5.
37.5 If the Source DUT maintains the video signal with no loss of sync, then check the following:
37.5.1 If the Source DUT does not output an HF-VSIF for at least 2 seconds after the 3D-2D switch, then FAIL.
37.5.2 [bookmark: _Ref239954703]Check the frequency of the HF-VSIF.
37.5.2.1 If the HF-VSIF does not occur at least once per two Video Fields, then FAIL.
37.5.2.2 If the HF-VSIF occurs more than once per Video Field, then FAIL.
37.5.3 [bookmark: _Ref239954781]If an H14b VSIF is transmitted in any Frame during this test, then FAIL.
37.5.4 Check all of the HF-VSIF’s received during the 2 second interval after the 3D-2D switch:
37.5.4.1 If not ((HB0=0x81) and (HB1=0x01) and (HB2>=4) and (PB1=0xD8) and (PB2=0x5D) and (PB3=0xC4) and (PB4=0x01)) then FAIL.
37.5.4.2 Calculate byte-wide sum of HB0, HB1, HB2, PB0..PB27. If this sum is not 0x00, then FAIL.
37.5.4.3 If (3D_Valid = 1), then FAIL.
37.5.4.4 If any of the bytes PB6..PB27 is not equal to 0, then FAIL.
37.5.5 If any HF-VSIF’s are received after the 2 second interval, perform same checks as in steps 5.2.2 and 5.2.3 on those HF-VSIF’s as well.

[bookmark: _Toc234529947][bookmark: _Toc242776851]Source AVI InfoFrame and GCP Tests
[bookmark: _Ref231350435][bookmark: _Toc234529948][bookmark: _Toc242776852]Source AVI InfoFrame and GCP 6G Tests
[bookmark: _Toc234529949][bookmark: _Toc242776853]Test ID HF1-18: Source AVI InfoFrame and GCP – 6G – 2160p
Objective
Confirm that the Source, whenever transmitting any 2160p Video Format for TMDS Character Rate above 340Mcsc up to 600Mcsc, transmits an accurate AVI InfoFrame at least once per every two video fields and appropriate color depth as indicated by GCP.
[bookmark: _Toc234530124][bookmark: _Toc242777096]Table 7‑89 Source AVI InfoFrame and GCP - 6G – Requirements
	Reference
	Requirement

	[HDMI 2.0: 7.2.2]
BT.2020 Colorimetry
	<See reference for details>

	[HDMI 2.0: 10.1]
Use of the AVI InfoFrame in This Specification
	<See reference for details>


Capability(s)
The Source DUT supports any Video Format/color mode for TMDS Character Rate above 340Mcsc up to 600Mcsc.
[bookmark: _Toc234530125][bookmark: _Toc242777097]Table 7‑90 Source AVI InfoFrame and GCP - 6G – Generic Equipment
	Item
	Generic Equipment Reference
	Qty.

	1
	Protocol Analyzer
	1


Procedure
1. If the CDF field Source_Above_340 is “N”, then SKIP this test.
(NOTE: Testing of 48 bits/Pixel mode is not covered by this test.  If the Source DUT supports both 30 and 36 bits/Pixel modes of a Video Format, then testing of 30 bits/Pixel mode is optional for ATC Testing).
Setup:
Connect the Source DUT to the Protocol Analyzer.
Configure the EDID, which indicates all Video Formats necessary for this test.
Measure: 
For each Video Timing listed in CDF field Source_2160p_Video_Formats_Above_340, Source_2160p_DC_Video_Formats_Above_340, and Source_2160p_3D_Video_Formats_Above_340, perform the following:
38.1 Operate the Source DUT to output the tested format.
38.2 Capture and descramble the data (except for one unscrambled Control Period per field) and verify the tested format as follows:
[Verify that at least one AVI InfoFrame is transmitted within every two video fields]
38.3 If the AVI InfoFrame does not occur at least once per two Video Fields, then FAIL.
[Verify each field of the AVI InfoFrame Packet]
38.4 If an AVI InfoFrame is transmitted and HB1[InfoFrame_version] is not equal to 2, then FAIL.
38.5 If the Source DUT is outputting any one of the following formats:
3840x2160p 29.97, 30Hz (HDMI_VIC = 1) at a color depth of 30/36 bits/Pixel.
3840x2160p 25Hz (HDMI_VIC = 2) at a color depth of 30/36 bits/Pixel.
3840x2160p 23.98, 24Hz (HDMI_VIC = 3) at a color depth of 30/36 bits/Pixel.
4096x2160p 23.98, 24Hz (HDMI_VIC = 4) at a color depth of 30/36 bits/Pixel.
38.5.1 If the transmitted AVI InfoFrame[VIC] is not 0x00, then FAIL.
38.6 If the Source DUT is outputting any other format:
38.6.1 If the VIC field, in the transmitted AVI InfoFrame, does not correspond to one of the video identification codes, corresponding to the transmitted Video Timing, then FAIL.
38.7 If PB1 bit 7 is not equal to 0, then FAIL.
38.8 If PB4 bit 7 is not equal to 0, then FAIL.
38.9 If any byte PB14 to PB27 is not equal to 0, then FAIL.
[Verify ITU-R BT.2020 content transmission function]
If the CDF field Source_ITURBT_2020_101 is “Y” then:
38.10 Configure the EDID with a Colorimetry Data Block including indication of ITU-R BT.2020 Y'CC'BCC'RC colorimetry (byte #3 = 0x20).
38.11 Operate the Source DUT to output ITU-R BT.2020 Y'CC'BCC'RC content signal.
38.12 If the AVI InfoFrame does not occur at least once per two Video Fields, then FAIL.
38.13 In the transmitted AVI InfoFrame:
38.13.1 If the fields C1 and C0 do not indicate Extended Colorimetry (1,1), then FAIL.
38.13.2 If the fields EC2, EC1 and EC0 do not indicate ITU-R BT.2020 Y'CC'BCC'RC (1,0,1), then FAIL.
38.13.3 If Y2,Y1,Y0 indicates Y’C’BCC’RC 4:4:4 (0,1,0) is used, then check the transmitted GCP (HB0 = 0x03) as follows:
38.13.3.1 If SB1[CD3,CD2,CD1,CD0] does not indicate either 30-bit (0101b), 36-bit (0110b), or 48-bit (0111b), then FAIL.
38.14 Configure the EDID with a Colorimetry Data Block including no support for colorimetry (byte #3 = 0).
38.15 Operate the Source DUT to output ITU-R BT.2020 Y'CC'BCC'RC content signal.
38.16 If any video field containing an AVI InfoFrame with fields C1 and C0 indicating Extended Colorimetry (1,1), then FAIL.
If the CDF field Source_ITURBT_2020_110 is “Y” then:
38.17 Configure the EDID with a Colorimetry Data Block including indication of ITU-R BT.2020 R’G’B’ and Y'C'BC'R colorimetry (byte #3 = 0xC0).
38.18 Operate the Source DUT to output ITU-R BT.2020 R’G’B’ or Y'C'BC'R content signal.
38.19 If the AVI InfoFrame does not occur at least once per two Video Fields, then FAIL.
38.20 In the transmitted AVI InfoFrame:
38.20.1 If the fields C1 and C0 do not indicate Extended Colorimetry (1,1), then FAIL.
38.20.2 If the fields EC2, EC1 and EC0 do not indicate ITU-R BT.2020 R’G’B’ or Y'C'BC'R (1,1,0), then FAIL.
38.20.3 If Y2,Y1,Y0 indicates ITU-R BT.2020 R’G’B’ (0,0,0) or Y'C'BC'R 4:4:4 (0,1,0) is used, then check the transmitted GCP (HB0 = 0x03) as follows:
38.20.3.1 If SB1[CD3,CD2,CD1,CD0] does not indicate either 30-bit (0101b), 36-bit (0110b), or 48-bit (0111b), then FAIL.
38.21 Configure the EDID with a Colorimetry Data Block including no support for colorimetry (byte #3 = 0).
38.22 Operate the Source DUT to output ITU-R BT.2020 R’G’B’ or Y'C'BC'R content signal.
38.23 If any video field containing an AVI InfoFrame with fields C1 and C0 indicating Extended Colorimetry (1,1), then FAIL.
[bookmark: _Toc242776854]Test ID HF1-28: Source AVI InfoFrame and GCP – 6G – Non-2160p
Objective
Confirm that the Source, whenever transmitting any non-2160p Video Timing with a TMDS Character Rate that is greater than 340Mcsc, transmits an accurate AVI InfoFrame at least once every two video fields and appropriate color depth as indicated by GCP.
[bookmark: _Toc242777098]Table 7‑91 Source AVI InfoFrame and GCP – 6G –Non-2160p Requirements
	Reference
	Requirement

	[HDMI 2.0: 7.2.2]
BT.2020 Colorimetry
	<See reference for details>

	[HDMI 2.0: 10.1]
Use of the AVI InfoFrame in This Specification
	<See reference for details>


Capability(s)
The Source DUT supports any non-2160p Video Timing/color mode with a TMDS Character Rate that is greater than  340Mcsc.
[bookmark: _Toc242777099]Table 7‑92 Source AVI InfoFrame and GCP – 6G – Non-2160p Generic Equipment
	Item
	Generic Equipment Reference
	Qty.

	1
	Protocol Analyzer
	1


Procedure
1. If CDF field Source_Above_340 is “N”, then SKIP this test.
Setup:
Connect the Source DUT to the Protocol Analyzer.
Configure the EDID, which indicates all Video Timings necessary for this test.
Measure: 
For each Video Timing listed in the CDF fields Source_non_2160p_Video_Formats_Above_340, Source_non_2160p_Video_Formats_Above_340_DC and Source_non_2160p_Video_Formats_Above_340_3D, perform the following:
39.1 Operate the Source DUT to output the tested Video Timing.
39.2 Capture and descramble the data (except for one unscrambled Control Period per field) and verify the tested Video Timing as follows:
[Verify that at least one AVI InfoFrame is transmitted for every two video fields]
39.3 If AVI InfoFrame does not occur at least once per two Video Fields, then FAIL.
[Verify that only a V2 AVI InfoFrame is transmitted whenever that the VIC field is correctly filled]
39.4 If byte HB1 (InfoFrame_version) is not equal to 2, then FAIL.
39.5 If the Source DUT is outputting a Video Timing that is defined in CEA-861-F:
39.5.1 If the transmitted AVI InfoFrame[VIC] does not correspond to one of the Video Identification Codes corresponding to the transmitted Video Timing, then FAIL 
39.6 If the Source DUT is outputting a Video Timing that is not defined in CEA-861-F:
39.6.1 If the transmitted AVI InfoFrame[VIC] is not equal to 0x00, then FAIL.
[All reserved fields in the AVI InfoFrame are zero]
39.7 If PB1 bit 7 is not equal to 0, then FAIL.
39.8 If PB4 bit 7 is not equal to 0, then FAIL.
39.9 If any byte PB14 to PB27 is not equal to 0, then FAIL.
If the CDF field Source_ITURBT2020_101 is “Y”, then,
39.10 Configure the EDID with a Colorimetry Data Block including ITU-R BT.2020 Y'CC'BCC'RC colorimetry (Byte #3 = 0x20).
39.11 Operate the Source DUT to output an ITU-R BT.2020 Y'CC'BCC'RC content signal.
39.12 If AVI InfoFrame does not occur at least once per two Video Fields, then FAIL.
39.13 In the transmitted AVI InfoFrame:
39.13.1 If the fields C1 and C0 do not indicate Extended Colorimetry (1,1), then FAIL.
39.13.2 If the fields EC2, EC1 and EC0 do not indicate ITU-R BT.2020 Y'CC'BCC'RC (1,0,1), then FAIL.
39.13.3 If Y2,Y1,Y0 indicates ITU-R BT.2020 R’G’B’ is used (0,0,0), then FAIL.
39.13.4 If Y2,Y1,Y0 indicates Y’C’BC’R 4:4:4 (0,1,0) is used, then check the transmitted GCP (HB0 = 0x03) as follows:
39.13.4.1 If SB1[CD3,CD2,CD1,CD0] does not indicate either 30-bit (0101b), 36-bit (0110b), or 48-bit (0111b), then FAIL.
39.14 Configure the EDID with a Colorimetry Data Block indicating no support for Extended Colorimetry (Byte #3 = 0).
39.15 Operate the Source DUT to output an ITU-R BT.2020 Y'CC'BCC'RC content signal.
39.16 If any video field contains an AVI InfoFrame with fields C1 and C0 indicating Extended Colorimetry (1,1), then FAIL.
If the CDF field Source_ITURBT2020_110 is “Y” then:
39.17 Configure the EDID with a Colorimetry Data Block indicating ITU-R BT.2020 R’G’B’ or Y'C'BC'R colorimetry (Byte #3 = 0xC0).
39.18 Operate the Source DUT to output an ITU-R BT.2020 R’G’B’ or Y'C'BC'R content signal.
39.19 If AVI InfoFrame does not occur at least once per two Video Fields, then FAIL.
39.20 In the transmitted AVI InfoFrame:
39.20.1 If the fields C1 and C0 do not indicate Extended Colorimetry (1,1), then FAIL.
39.20.2 If the fields EC2, EC1 and EC0 do not indicate ITU-R BT.2020 R’G’B’ or Y'C'BC'R Colorimetry (1,1,0), then FAIL.
39.20.3 If Y2,Y1,Y0 indicates ITU-R BT.2020 R’G’B’ (0,0,0) or Y’C’BC’R 4:4:4 (0,1,0) is used, then check the transmitted GCP (HB0 = 0x03) as follows:
39.20.3.1 If SB1[CD3,CD2,CD1,CD0] does not indicate either 30-bit (0101b), 36-bit (0110b), or 48-bit (0111b), then FAIL.
39.21 Configure the EDID with a Colorimetry Data Block including Byte #3 = 0 (i.e.  Indicate no support for Extended Colorimetry).
39.22 Operate the Source DUT to output an ITU-R BT.2020 R’G’B’ or Y'C'BC'R content signal.
39.23 If any video field contains an AVI InfoFrame with fields C1 and C0 indicating Extended Colorimetry (1,1), then FAIL.

[bookmark: _Toc234529950][bookmark: _Toc242776855]Source AVI InfoFrame YCBCR 4:2:0 Tests
[bookmark: _Toc234529951][bookmark: _Toc242776856]Test ID HF1-51: Source AVI InfoFrame – YCBCR 4:2:0 
Objective
Confirm that the YCBCR 4:2:0 signaling information in the AVI InfoFrame is correct.
[bookmark: _Toc234530126][bookmark: _Toc242777100]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 Y0 fields of the AVI InfoFrame shall be set Y2 = 0, Y1 = 1 and 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 YCBCR 4:2:0 color sampling mode.
[bookmark: _Toc234530127][bookmark: _Toc242777101]Table 7‑94 Source AVI InfoFrame – YCBCR 4:2:0 Generic Equipment
	Item
	Generic Equipment
	Quantity

	1
	DDC Slave Emulator
	1

	2
	EDID Emulator
	1

	3
	297MHz Video Protocol Analyzer w/ YCBCR 4:2:0 option
	1


Procedure
1. If the CDF field Source_HDMI_YCBCR_420 is “N”, then SKIP this test.
Connect the Source DUT to a 297MHz Video Protocol Analyzer with the DDC Slave Emulator and EDID Emulator.
Program the EDID Emulator to reveal an EDID containing the following:
40.1 YCBCR 4:2:0 Video Data Block with:
40.1.1 YCBCR 4:2:0-only 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).
40.1.2 No HF-VSDB shall be included.
Operate the Source DUT to output a 24-bit/Pixel YCBCR 4:2:0 Pixel encoded signal at a Video Format for which it supports 4:2:0 transmission (see CDF field Source_HDMI_YCBCR_420_Video_Formats), repeating all of the following tests for at least one of the supported Video Formats.
Perform the AVI InfoFrame(HB0,HB1 = 0x82, 0x02) test.
40.2 If the AVI InfoFrame does not occur at least once per two Video Fields, then FAIL.
40.3 If PB1 bit 7, bits 6 and 5 (Y2, Y1, Y0 fields) does not equal to 011b, then FAIL.
40.4 If PB4 (VIC7, VIC 6, VIC 5, 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.
40.5 If bytes PB14 through PB27 are not equal to 0, then FAIL.
40.6 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:
40.7 Video Data Block with SVDs for 96, 97, 101, 102, 106 and 107 (NOTE: YCBCR 4:2:0 Video Data Block shall be removed).
40.8 YCBCR 4:2:0 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:
All of the VICs 96, 97, 101, 102, 106 and 107 as SVDs in the Video Data Block.
A YCBCR 4:2:0 Video Data Block (length-field=1, no SVDs).
A YCBCR 4:2:0 Capability Map Data Block (length-field=1, no YCBCR 4:2:0 Capability Bit Map).

Operate the Source DUT to output a YCBCR 4:2:0 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).
40.9 If Source DUT outputs a YCBCR 4:2:0 Pixel encoded signal, then FAIL.
Program the EDID Emulator to reveal an EDID containing:
None of the VICs 96, 97, 101, 102, 106 and 107 as SVDs in the Video Data Block.
No YCBCR 4:2:0 Video Data Block.

Operate the Source DUT to output a YCBCR 4:2:0 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).
40.10 If Source DUT outputs a YCBCR 4:2:0 Pixel encoded signal, then FAIL.
[bookmark: _Toc234529952][bookmark: _Toc242776857]Source AVI InfoFrame and GCP YCBCR 4:2:0 BT.2020 Tests
[bookmark: _Toc234529953][bookmark: _Toc242776858]Test ID HF1-52: Source AVI InfoFrame and GCP – YCBCR 4:2:0 BT.2020 
Objective
Confirm that BT.2020 Colorimetry information in the AVI InfoFrame is correct and appropriate color depth as indicated by GCP.
[bookmark: _Toc234530128][bookmark: _Toc242777102]Table 7‑95 Source AVI InfoFrame and GCP – YCBCR 4:2:0 BT.2020 Requirements
	Reference
	Requirement 

	[HDMI 2.0: 7.2.2]
	“The Source shall transmit an AVI InfoFrame with bits C1..C0 and EC2..EC0 set as defined in CEA-861-F Tables 10 and 12 to indicate ITU-R BT.2020 colorimetry.  The Source shall not indicate ITU-R BT.2020 colorimetry in the AVI InfoFrame unless the Sink indicates support for colorimetry as defined in ITU-R BT.2020 in the Sink’s Colorimetry Data Block (see CEA-861-F Table 56 and 57)”

	CEA-861-F, Section 6.2
	<See reference for details on AVI InfoFrame>


Capability(s)
The Source DUT supports at least one Video Format YCBCR 4:2:0 Pixel encoding in BT.2020 Colorimetry.
[bookmark: _Toc234530129][bookmark: _Toc242777103]Table 7‑96 Source AVI InfoFrame and GCP – YCBCR 4:2:0 BT.2020 Generic Equipment
	Item
	Generic Equipment
	Quantity

	1
	DDC Slave Emulator
	1

	2
	EDID Emulator
	1

	3
	594 MHz Video Protocol Analyzer w/ YCBCR 4:2:0 option
	1


Procedure
1. If the CDF fields Source_HDMI_YCBCR_420_BT2020_YCC and Source_HDMI_YCBCR_420_BT2020_cYCC are both “N”, then SKIP this test.
If the CDF field Source_HDMI_YCBCR_420 is “N”, then FAIL.
If the CDF fields Source_HDMI_YCBCR_420_DC10 is “N” and CDF field Source_HDMI_YCBCR_420_DC12 is ”N”, then FAIL.
If the CDF field Source_Above_340 is “N”, then FAIL.
Connect the Source DUT to 594 MHz Video Protocol Analyzer with the DDC Slave Emulator and EDID Emulator.
If CDF field Source_HDMI_YCBCR_420_BT2020_YCC is “Y” then,
41.1 Program the EDID Emulator to reveal an EDID containing the following:
41.1.1 YCBCR 4:2:0 Video Data Block with:
41.1.1.1 YCBCR 4:2:0-only SVDs = 96, 97, 106 and 107 (NOTE: If a regular Video Data Block is also present, then it shall not contain SVDs = 96, 97, 106, or 107).
41.1.2 [bookmark: _Ref239325772]Colorimetry Data Block with byte #3 = 0x40.
41.1.3 [bookmark: _Ref239325848]HF-VSDB with:
41.1.3.1 Max_TMDS_Character_Rate = 90 (450Mcsc).
41.1.3.2 DC_30bit_420 equal to 1 and DC_36bit_420 equal to 1.
41.2 [bookmark: _Ref239324828]Operate the Source DUT to output a YCBCR 4:2:0 Pixel encoded BT.2020 Y’C’BC’R signal at a Video Format for which it supports 4:2:0 transmission (see CDF field Source_HDMI_YCBCR_420_Video_Formats) with Deep Color (see the CDF fields Source_HDMI_YCBCR_420_DC10, and Source_HDMI_YCBCR_420_DC12), repeating all of the following tests for at least one of the supported Video Formats and color depths.
41.3 [bookmark: _Ref239324861]Perform the AVI InfoFrame(HB0,HB1 = 0x82, 0x02) test.
41.3.1 If any two consecutive video fields occur with no AVI InfoFrame, then FAIL.
41.3.2 If PB1 bit 7, bits 6 and 5 (AVI InfoFrame [Y2, Y1, Y0]) does not equal to 011b, then FAIL.
41.3.3 If PB2 bit 7 and bit 6 (AVI InfoFrame[C1, C0]) does not equal to 11b, then FAIL.
41.3.4 If PB3 bit 6, bit 5 and bit 4 (AVI InfoFrame[EC0, EC1, EC2]) does not equal to 110b, then FAIL
41.3.5 If PB5 bit3…0 (PR 3…0) does not equal to 0000, then FAIL
41.4 [bookmark: _Ref239325923]Perform the GCP (HB0 = 0x03) test.
41.4.1 If SB1[CD3,CD2,CD1,CD0] does not indicate either 30-bit (0101b) or 36-bit (0110b), then FAIL.
41.5 Program the EDID Emulator to reveal an EDID containing the following and repeat steps 6.2 and 6.3 above:
41.5.1 Video Data Block with SVDs for 96, 97, 106 and 107 (NOTE: YCBCR 4:2:0 Video Data Block shall be removed).
41.5.2 YCBCR 4:2:0 Capability Map Data Block with a Capability Bit Map where the bits corresponding to SVDs for 96, 97, 106 and 107 are set (=1).
41.5.3 Colorimetry Data Block remains as in Step 6.1.2
41.5.4 HF-VSDB remains as in Step 6.1.3
41.6 Program the EDID Emulator to reveal an EDID containing the following:
41.6.1 Colorimetry Data Block with byte #3 = 0x00.
41.6.2 Non-2160p EDID remains as in Step 6.4
41.7 If the Source DUT outputs or can be operated to output to YCBCR 4:2:0 Pixel encoded BT.2020 Y’C’BC’R signal, then
41.7.1 Perform the AVI InfoFrame(HB0,HB1 = 0x82, 0x02) test.
41.7.1.1 If any two consecutive video fields occur with no AVI InfoFrame, then FAIL.
41.7.1.2 If PB1 bit 7, bits 6 and 5 (AVI InfoFrame[Y2, Y1, Y0]) do not equal 011b, then FAIL.
41.7.1.3 If PB2 bit 7 and bit 6 (AVI InfoFrame[C1, C0]) are equal to 11b, then FAIL.
41.7.2 Perform the GCP (HB0 = 0x03) test.
41.7.2.1 If SB1[CD3,CD2,CD1,CD0] does not indicate either 30-bit (0101b) 36-bit (0110b), or 48-bit (0111b), then FAIL.
If CDF field Source_HDMI_YCBCR_420_BT2020_cYCC is “Y” then,
41.8 Program the EDID Emulator to reveal an EDID containing the following:
41.8.1 YCBCR 4:2:0 Video Data Block with:
41.8.1.1 YCBCR 4:2:0-only SVDs = 96, 97, 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).
41.8.2 [bookmark: _Ref364683355][bookmark: _Ref364683369]Colorimetry Data Block with byte #3 = 0x20.
41.8.3 [bookmark: _Ref239326542]HF-VSDB with:
41.8.3.1 Max_TMDS_Character_Rate = 90 (450Mcsc).
41.8.3.2 DC_30bit_420 equal to 1 and DC_36bit_420 equal to 1.
41.9 [bookmark: _Ref364683308]Operate the Source DUT to output a YCBCR 4:2:0 Pixel encoded BT.2020 Y’CC’BCC’RC signal at a Video Format for which it supports 4:2:0 transmission (see CDF field Source_HDMI_YCBCR_420_Video_Formats) with Deep Color (see the CDF fields Source_HDMI_YCBCR_420_DC10, and Source_HDMI_YCBCR_420_DC12), repeating all of the following tests for at least one of the supported Video Formats and color depths. 
41.10 [bookmark: _Ref364683321]Perform the AVI InfoFrame(HB0,HB1 = 0x82, 0x02) test.
41.10.1 If the AVI InfoFrame does not occur at least once per two Video Fields, then FAIL.
41.10.2 If PB1 bit 7, bits 6 and 5 (AVI InfoFrame[Y2, Y1, Y0]) do not equal 011b, then FAIL.
41.10.3 If PB2 bit 7 and bit 6 (AVI InfoFrame[C1, C0]) do not equal 11b, then FAIL.
41.10.4 If PB3 bit 6, bit 5 and bit 4 (AVI InfoFrame[EC0, EC1, EC2]) do not equal 101b, then FAIL.
41.10.5 If PB5 bit3…0 (AVI InfoFrame [PR 3…0]) do not equal 0000b, then FAIL.
41.11 [bookmark: _Ref241205555]Perform the GCP (HB0 = 0x03) test.
41.11.1 If SB1[CD3,CD2,CD1,CD0] does not indicate either 30-bit (0101b) or 36-bit (0110b), then FAIL.
41.12 [bookmark: _Ref364683417]Program the EDID Emulator to reveal an EDID containing the following and repeat steps 7.2, 7.3, and 7.4 above:
41.12.1 Video Data Block with SVDs for 96, 97, 106 and 107 (NOTE: YCBCR 4:2:0 Video Data Block shall be removed).
41.12.2 YCBCR 4:2:0 Capability Map Data Block with a Capability Bit Map where the bits corresponding to SVDs for 96, 97, 106 and 107 are set (=1).
41.12.3 Colorimetry Data Block remains as in Step 7.1.2
41.12.4 HF-VSDB remains as in Step 7.1.3.
41.13 [bookmark: _Ref364683393]Program the EDID Emulator to reveal an EDID containing the following:
41.13.1 Colorimetry Data Block with byte #3 = 0x00.
41.13.2 Non-2160p EDID remains as in Step 7.5.
41.14 If the Source DUT outputs or can be operated to output to YCBCR 4:2:0 Pixel encoded BT.2020 Y’CC’BCC’RC signal, then:
41.14.1 Perform the AVI InfoFrame(HB0,HB1 = 0x82, 0x02) test.
41.14.1.1 If any two consecutive video fields occur with no AVI InfoFrame, then FAIL.
41.14.1.2 If PB1 bit 7, bits 6 and 5 (AVI InfoFrame[Y2, Y1, Y0]) do not equal 011b, then FAIL.
41.14.1.3 If PB2 bit 7 and bit 6 (AVI InfoFrame [C1, C0]) are equal to 11b, then FAIL.
[bookmark: _Toc234529954][bookmark: _Toc242776859]Source Audio InfoFrame Tests
[bookmark: _Toc234529955][bookmark: _Toc242776860]Source Audio InfoFrame 3D and Multi-stream Audio Tests
[bookmark: _Toc234529956][bookmark: _Toc242776861]Test ID HF1-44: Source Audio InfoFrame – 3D and MS Audio – Supported Frequency
Objective
Confirm that One Bit 3D Audio Sample Packets or One Bit Multi-stream Audio Sample Packets are transmitted with the supported sample frequency.
[bookmark: _Toc234530130][bookmark: _Toc242777104]Table 7‑97 Source Audio InfoFrame – 3D and MS Audio – Supported Frequency Requirements
	Reference
	Requirement

	[HDMI 2.0: 9.2]
	<See reference for details>


Capability(s)
The Source DUT supports 3D or MS (One Bit) Audio.
[bookmark: _Toc234530131][bookmark: _Toc242777105]Table 7‑98 Source Audio InfoFrame – 3D and MS Audio – Supported Frequency Generic Equipment
	Item
	Generic Equipment Reference
	Qty.

	1
	DDC Slave Emulator
	1

	2
	EDID Emulator
	1

	3
	Audio Analyzer
	1


Procedure
1. If the CDF field Source_One_Bit_3D_Audio is “N” and Source_One_Bit_MS_Audio is “N”, then SKIP this test.
Connect the Source DUT to the Audio Analyzer with the DDC Slave Emulator and EDID Emulator.
If CDF field Sink_Above_340 is "N", then FAIL.
Configure the Source to output a One Bit 3D Audio or One Bit Multi-stream Audio format.
42.1 Sample Frequency test for DST Audio Sample Packets.
42.1.1 Get the Frame Rate from SF0 to SF2 fields of the Audio InfoFrame.
42.1.2 If the Frame Rate is not included in Table Table 7‑64, then FAIL.
42.2 Perform the Sample Frequency test for One Bit 3D Audio Sample Packets.
42.2.1 Get the Frame Rate from SF0 to SF2 fields of the Audio InfoFrame.
42.2.2 If the Frame Rate is not included in Table 7‑64, then FAIL.
42.3 Perform the Sample Frequency test for One Bit Multi-stream Audio Sample Packets.
42.3.1 Get the Frame Rate from SF0 to SF2 fields of the Audio InfoFrame.
42.3.2 If the Frame Rate is not included in Table 7‑64, then FAIL.
[bookmark: _Toc234529957][bookmark: _Toc242776862]Source Audio Channel Status Tests
[bookmark: _Toc234529958][bookmark: _Toc242776863]Source Audio Channel Status Basic Audio Tests
[bookmark: _Toc234529959][bookmark: _Toc242776864]Test ID HF1-45: Source Audio Channel Status – Basic Audio – Allowed Rate
Objective
Confirm that the Audio Sample Packet is transmitted with the supported sample frequency. 
[bookmark: _Toc234530132][bookmark: _Toc242777106]Table 7‑99 Source Audio Channel Status – Basic Audio – Allowed Rate Requirements
	Reference
	Requirement

	[HDMI 2.0: 9.2]
	<See reference for details>


Capability(s)
The DUT supports Basic Audio.
[bookmark: _Toc234530133][bookmark: _Toc242777107]Table 7‑100 Source Audio Channel Status – Basic Audio – Allowed Rate Generic Equipment
	Item
	Generic Equipment Reference
	Qty.

	1
	DDC Slave Emulator
	1

	2
	EDID Emulator
	1

	3
	Audio Analyzer
	1


Procedure
1. If the CDF field Source_Audio_64kHz is "N" and Source_Audio_128kHz is "N", then SKIP this test. 
43.1 Examine the DUT for any other audio output (analog RCA, S/PDIF, etc.).
43.2 If any other audio output is present on the DUT, then FAIL, else SKIP this test.
Connect the Source DUT to the Audio Analyzer with the DDC Slave Emulator and EDID Emulator.
Configure the Source to output Audio Sample Packets with L-PCM or IEC 61937 compressed formats.
43.3 Perform the Sample Frequency test for Audio Sample Packets.
43.3.1 Get the Frame Rate from the Channel/Status bits 24 to 27, 30 and 31.
43.3.2 If the Frame Rate is not included in Table 7‑101, then FAIL.
[bookmark: _Ref239959522][bookmark: _Toc234530134][bookmark: _Ref239959235][bookmark: _Toc242777108]Table 7‑101 Source Audio Channel Status – Basic Audio – Allowed Rates
	Channel Status Bit Number
	Sample Frequency or Frame Rate

	24
	25
	26
	27
	30
	31
	

	1
	1
	0
	0
	-
	-
	32kHz

	0
	0
	0
	0
	-
	-
	44.1kHz

	0
	0
	0
	1
	-
	-
	88.2kHz

	0
	0
	1
	1
	-
	-
	176.4kHz

	0
	1
	0
	0
	-
	-
	48kHz

	0
	1
	0
	1
	-
	-
	96kHz

	0
	1
	1
	1
	-
	-
	192kHz

	1
	1
	0
	1
	0
	0
	64kHz

	1
	1
	0
	1
	0
	1
	128kHz



[bookmark: _Toc234529960][bookmark: _Toc242776865]Source A/V Relationship Tests
[bookmark: _Toc234529961][bookmark: _Toc242776866]Source E-DDC Protocol Tests
[bookmark: _Toc234529962][bookmark: _Toc242776867]Source E-DDC Protocol – Read Request Tests
[bookmark: _Toc242776868]Test ID HF1-27: Source E-DDC Protocol – Read Request – SCDC Enable Logic
Objective
Insure that the Source reads the Sink’s RR_Capable bit before enabling the SCDC Read Request feature. 
[bookmark: _Toc242777109]Table 7‑102 Source E-DDC Protocol – Read Request – SCDC Enable Logic Requirements
	Reference
	Requirement

	[HDMI 2.0: 10.4.4]
	Prior to enabling the SCDC Read Request feature, the Source shall first verify that the RR_Capable bit in the EDID HF-VSDB is set (=1)

	[HDMI 2.0: 10.4.4]
	If HPD is then asserted to a high voltage level, the Source shall re-read E- EDID to determine if the read request feature is still supported before re- enabling Read  Request feature


Capability(s)
The Source supports the ability, to receive communications initiated by the Sink through the use of an SCDC Read Request.
[bookmark: _Toc242777110]Table 7‑103 Source E-DDC Protocol – Read Request – SCDC Enable Logic Generic Equipment
	Item
	Generic Equipment Reference
	Qty.

	1
	DDC Slave Emulator
	1

	2
	SCDC Emulator
	1


Procedure
1. If the CDF field Source_SCDC_Read_Request is “N”, then SKIP this test.
1. Connect DUT to DDC Slave Emulator and SCDC Emulator.
1. Set the SCDC_Present bit in the HF-VSDB of the Test Sink’s EDID to zero.
1. Set the value of the RR_Capable bit in the HF-VSDB of Test Sink’s EDID to zero.
1. Pulse HPD low for more than 100ms.
1. Monitor the source’s EDID reads and RR_Enable bit writes for 1 second following the HPD pulse.
49. If the source addresses any SCDC register, then FAIL.
1. Set the SCDC_Present bit in the HF-VSDB of the Test Sink’s EDID (=1).
1. Set the value of the RR_Capable bit in the HF-VSDB of Test Sink’s EDID to zero.
1. [bookmark: _Ref241289032]Wait for +5V Power signal to be provided by the Source. If, at anytime during the remainder of the test procedure, the +5V Power signal is removed, then CONTINUE by clearing the RR_Enable bit to 0, releasing the SDA line, and restarting the test procedure beginning with step 9.
1. Pulse HPD low for more than 100ms.
1. Monitor the source’s EDID reads and RR_Enable bit writes for 1 second following the HPD pulse.
54. If the source does not read the EDID (RR_Capable bit), then FAIL.
54. If the source writes the RR_Enable bit, then FAIL.
1. Pulse HPD low for more than 100ms, while setting the value of the RR_Capable bit in the Test Sink’s EDID to one – then bring HPD back high.
1. Monitor the Source’s EDID reads and RR_Enable bit writes for 1 second following the HPD pulse.
56. If the source does not read the EDID (RR_Capable bit), then FAIL.
56. If the source writes the RR_Enable bit before reading the EDID (RR_Capable bit), then FAIL.
56. If the source does not write the RR_Enable bit to one after it reads the EDID (RR_Capable bit), then FAIL.
[bookmark: _Toc242776869]Test ID HF1-17: Source E-DDC Protocol – Read Request – START Response
Objective
To validate that the Source responds immediately to a Sink-initiated START condition.  Verify Source completes a valid I2C transaction to read SCDC Update Flags in response to a Sink-Initiated START Condition.
[bookmark: _Toc242777111]Table 7‑104 Source E-DDC Protocol – Read Request – START Response Requirements
	Reference
	Requirement

	[HDMI 2.0: 10.4.4]
	When the Source has enabled Read Request, and a Sink-initiated START condition occurs, one of four things shall  occur:
The Source completes a valid I2C transaction to read the SCDC Update Flags registers to discover which  function or functions have new values. ...
The Source generates a STOP condition. Specifically, the Source drives SDA low, then generates a valid LOW period on SCL (by driving SCL low and then releasing SCL after the minimum LOW period, tLOW), then releases SDA. ...
The Source completes a valid I2C transaction that does not result in a read of the SCDC Update Flags registers.  ...
None of the above occurs within a time-out period of 1 ms. In this case the sink shall then initiate a STOP  condition by releasing SDA


Capability(s)
The source supports the ability, to receive communications initiated by the sink through the use of an SCDC Read Request and the Source is able to simultaneously discover which function or functions have new values and acknowledge a Read Request by reading the SCDC Update Flags register in response to a Sink-initiated START condition.
.
[bookmark: _Toc242777112]Table 7‑105 Source E-DDC Protocol – Read Request – START Response Generic Equipment
	Item
	Generic Equipment Reference
	Qty.

	1
	DDC Slave Emulator
	1

	2
	SCDC Emulator
	1


Procedure
1. If the CDF field Source_SCDC_Read_Request is “N”, then SKIP this test.
1. [bookmark: _Ref241288390]Wait for +5V Power signal to be provided by the Source. If, at anytime up to step 4.4 of the test procedure, the +5V Power signal is removed, then CONTINUE by clearing the RR_Enable bit to 0, releasing the SDA line, and restarting the test procedure beginning with step 2.
Pulse HPD low for more than 100ms, while setting the value of the RR_Capable bit in the Test Sink’s EDID to one – then bring HPD back high.
59 Monitor the Source’s EDID reads and RR_Enable bit writes to the, along with +5V signal, for 1 second following the HPD pulse.
59.1 If the source does not read the EDID (RR_Capable bit), then FAIL.
59.2 If the source writes the RR_Enable bit before reading the EDID (RR_Capable bit), then FAIL
59.3 If the source does not write the RR_Enable bit to one after it reads the EDID (RR_Capable bit), then FAIL.
59.4 [bookmark: _Ref241293092]If, after the Source has set the RR_Enable bit to one through the remainder of the test procedure, the +5V Power signal is removed, then do the following:
59.4.1 If the RR_Enable bit is equal to 0, then FAIL. Otherwise, CONTINUE by clearing the RR_Enable bit to 0, releasing the SDA line, and restarting the test procedure beginning with step 2.
60 Remember retry count – begin with retry count = zero.
61 [bookmark: _Ref241228034]Increment the retry count and do the following:
61.1 If retry count is greater than Source_SCDC_RR_Retry_Requirement, then the test ends with a FAIL.
62 Wait 10ms and then operate the SCDC Emulator to drive SDA low (i.e. generate a Sink-initiated START condition), while the DDC bus is idle.
62.1 If the Source prevents the DDC bus from idling, then test ends with a FAIL. 
63 Verify the Source response as follows:
63.1 If the Source does not drive SCL low, within 1ms of the SCDC Emulator driving SDA low, then operate the SCDC Emulator to release SDA and CONTINUE with step 6.
63.2 If, after the Source drives SCL low, the Source does not release SCL Source_RR_Subsequent_Read_Time after the minimum LOW period (tLOW), then CONTINUE with step 6.
63.3 If the Source reads the SCDCS - Update Flags register using a single transaction that reads both bytes at once, then the test ends successfully with a PASS.
63.4 If the Source accesses a register other than the SCDCS - Update Flags register, then CONTINUE with step 6.
63.5 If the source accesses the SCDCS - Update Flags register in a different manner that the expected two-byte read response (e.g. it performs a write or a single byte read), then CONTINUE with step 6.
63.6 If the Source generates a STOP condition (by releasing SDA), then verify the Source response as follows:
63.6.1 Source_SCDC_STOP_Condition is “N”, then FAIL.
63.6.2 If, within the period of Source_RR_Subsequent_Read_Time following the STOP condition, the Source subsequently reads the SCDC Update Flags register(s) to discover which function(s) have new values, then the test ends with a PASS. Otherwise, the test ends with a FAIL.
[bookmark: _Toc242776870]Test ID HF1-19: Source E-DDC Protocol – Read Request – STOP Condition
Objective
To validate that the Source generates a STOP condition in response to a Sink-initiated START condition.
[bookmark: _Toc242777113]Table 7‑106 Source E-DDC Protocol – Read Request – STOP Condition Requirements
	Reference
	Requirement

	[HDMI 2.0: 10.4.4]
	When the Source has enabled Read Request, and a Sink-initiated START condition occurs, one of four things shall  occur:
The Source completes a valid I2C transaction to read the SCDC Update Flags registers to discover which  function or functions have new values. ...
The Source generates a STOP condition. Specifically, the Source drives SDA low, then generates a valid LOW period on SCL (by driving SCL low and then releasing SCL after the minimum LOW period, tLOW), then releases SDA. ...
The Source completes a valid I2C transaction that does not result in a read of the SCDC Update Flags registers.  ...
None of the above occurs within a time-out period of 1 ms. In this case the sink shall then initiate a STOP  condition by releasing SDA.


Capability(s)
The source supports the ability, to receive communications initiated by the sink through the use of an SCDC Read Request and the Source is able to acknowledge the Read Request by generating a STOP condition and subsequently reading the SCDCS - Update Flags register.
.
[bookmark: _Toc242777114]Table 7‑107 Source E-DDC Protocol – Read Request – STOP Condition Generic Equipment
	Item
	Generic Equipment Reference
	Qty.

	1
	DDC Slave Emulator
	1

	2
	SCDC Emulator
	1


Procedure
1. If either the CDF field Source_SCDC_Read_Request is “N” or the CDF field Source_SCDC_STOP_Condition is “N”, then SKIP this test.
1. [bookmark: _Ref241289731]Configure DDC Slave and SCDC Emulators to achieve 750pF total capacitance (including emulator, TPA, probes, etc.) on SCL and SDA wires.
1. [bookmark: _Ref241301699]Wait for +5V Power signal to be provided by the Source. If, anytime up to step 5.4 of the test procedure, the +5V Power signal is removed, then CONTINUE by clearing the RR_Enable bit to 0, releasing the SDA line, and restarting the test procedure beginning with step 3.
Pulse HPD low for more than 100ms, while setting the value of the RR_Capable bit in the Test Sink’s EDID to one – then bring HPD back high.
Monitor the Source’s EDID reads and RR_Enable bit writes to the EDID for 1 second following the HPD pulse.
66.1 If the source does not read the EDID (RR_Capable bit), then FAIL.
66.2 If the source writes the RR_Enable bit before reading the EDID (RR_Capable bit), then FAIL.
66.3 If the source does not write the RR_Enable bit to one after it reads the EDID (RR_Capable bit), then FAIL.
66.4 [bookmark: _Ref241293823]If, after the Source has set the RR_Enable bit to one through the remainder of the test procedure, the +5V Power signal is removed, then do the following:
66.4.1 If the RR_Enable bit is equal to 0, then FAIL. Otherwise, CONTINUE by clearing the RR_Enable bit to 0, releasing the SDA line, and restarting the test procedure beginning with step 3.
[bookmark: _Ref241296485]Wait 10ms and then operate the SCDC Emulator to drive SDA low (i.e. generate a Sink-initiated START condition), while the DDC bus is idle.
66.5 If the Source prevents the DDC bus from idling, then test ends with a FAIL.
If the Source does not drive SCL low, within 1ms of the SCDC Emulator driving SDA low, then operate the SCDC Emulator to release SDA and CONTINUE with step 6.
If, after the Source drives SCL low, the Source does not release SCL Source_RR_Subsequent_Read_Time after the minimum LOW period (tLOW=4700ns), then CONTINUE with step 6.
If the Source accesses a register other than the SCDCS - Update Flags register, then CONTINUE with step 6.
If the source accesses the SCDCS - Update Flags register in a different manner that the expected two-byte read response (e.g. it performs a write or a single byte read), then CONTINUE with step 6.
If the Source If the Source generates a STOP condition (by releasing SDA), then verify that the Source responded in accordance with [HDMI 2.0: Figure 10-5] and with the I2C specification by checking the following:
66.6 If the SDALOW-to-SCLLOW hold time (tHD;STA) is less than 4000ns, then FAIL.
66.7 If the SCL fall time (tf) is greater than 300ns, then FAIL.
66.8 If the SDALOW period (tLOW) is less than 4700ns, then FAIL.
66.9 If the SCL rise time (tr) is greater than 1000ns, then FAIL.
66.10 If the SCLHIGH-to-SDAHIGH setup time (tSU;STO) is less than 4000ns, then FAIL.
66.11 If the SDA rise time (tr) is greater than 1000ns, then FAIL.
[bookmark: _Toc242776871]Test ID HF1-20: Source E-DDC Protocol – Read Request – Update Flags Read
Objective
To verify that, when the Source has enabled the Read Request feature and responds to a Read Request by generating a STOP condition, the Source subsequently reads the SCDC Update Flags register(s).

[bookmark: _Toc242777115]Table 7‑108 Source E-DDC Protocol – Read Request – Update Flags Read Requirements
	Reference
	Requirement

	[HDMI 2.0: 10.4.4]
	When the Source has enabled the Read Request feature, and it responds to a Read Request by generating a STOP condition (case 2 above), which is interpreted as a Read Request Acknowledge, the Source shall subsequently read the SCDC Update Flags register(s)


Capability(s)
The source supports the ability, to receive communications initiated by the sink through the use of an SCDC Read Request and the Source is able to acknowledge the Read Request by generating a STOP condition and subsequently reading the SCDCS - Update Flags register.

.
[bookmark: _Toc242777116]Table 7‑109 Source E-DDC Protocol – Read Request – Update Flags Read Generic Equipment
	Item
	Generic Equipment Reference
	Qty.

	1
	DDC Slave Emulator
	1

	2
	SCDC Emulator
	1


Procedure
1. If either the CDF field Source_SCDC_Read_Request is “N” or the CDF field Source_SCDC_STOP_Condition is “N”, then SKIP this test.
1. [bookmark: _Ref241289895]Wait for +5V Power signal to be provided by the Source. If, at anytime up to step 4.4 of the test procedure, the +5V Power signal is removed, then CONTINUE by clearing the RR_Enable bit to 0, releasing the SDA line, and restarting the test procedure beginning with step 2.
1. Pulse HPD low for more than 100ms, while setting the value of the RR_Capable bit in the Test Sink’s EDID to one – then bring HPD back high.
1. Monitor the Source’s EDID reads and RR_Enable bit writes to the, along with +5V signal, for 1 second following the HPD pulse.
70.1 If the source does not read the EDID (RR_Capable bit), then FAIL.
70.2 If the source writes the RR_Enable bit before reading the EDID (RR_Capable bit), then FAIL.
70.3 If the source does not write the RR_Enable bit to one after it reads the EDID (RR_Capable bit), then FAIL.
70.4 [bookmark: _Ref241306698]If, after the Source has set the RR_Enable bit to one through the remainder of the test procedure, the +5V Power signal is removed, then do the following:
70.4.1 If the RR_Enable bit is equal to 0, then FAIL. Otherwise, CONTINUE by clearing the RR_Enable bit to 0, releasing the SDA line, and restarting the test procedure beginning with step 2.
[bookmark: _Ref241307649]Wait 10ms and then operate the SCDC Emulator to drive SDA low (i.e. generate a Sink-initiated START condition), while the DDC bus is idle.
70.5 If the Source prevents the DDC bus from idling, then test ends with a FAIL.
Verify the Source response as follows:
70.6 If the Source does not drive SCL low, within 1ms of the SCDC Emulator driving SDA low, then operate the SCDC Emulator to release SDA and CONTINUE with step 5.
70.7 If, after the Source drives SCL low, the Source does not release SCL Source_RR_Subsequent_Read_Time after the minimum LOW period (tLOW), then CONTINUE with step 5.
70.8 If the Source accesses a register other than the SCDCS - Update Flags register, then CONTINUE with step 5.
70.9 If the source accesses the SCDCS - Update Flags register in a different manner that the expected two-byte read response (e.g. it performs a write or a single byte read), then CONTINUE with step 5.
70.10 If the Source generates a STOP condition (by releasing SDA), then verify the Source response within the period of Source_RR_Subsequent_Read_Time following the STOP condition as follows:
70.10.1 If the Source reads the SCDC Update Flags register(s) to discover which function(s) have new values (using a single transaction that reads both bytes at once), then the test ends with a PASS.
70.10.2 If the Source writes the SCDCS - Update Flags register, then FAIL.
70.10.3 If the Source does any kind of read of SCDCS - Update Flags that is not a two-byte read, then FAIL.
70.10.4 If the Source fails to read the SCDCS - Update Flags register (using a single transaction that reads both bytes at once) within Source_RR_Subsequent_Read_Time, then FAIL.
[bookmark: _Toc241054761][bookmark: _Toc242776872]Test ID HF1-23: Source E-DDC Protocol – Clock Stretching
Objective
Confirm that HDMI 2.0 Sources, that support SCDC, properly delay DDC transactions in response to Sinks that use clock stretching.
[bookmark: _Toc241055006][bookmark: _Toc242777117]Table 7‑110 Source E-DDC Protocol – Read Request – Uninterrupted Power Requirements
	Reference
	Requirement

	[HDMI 2.0: 10.4.2]
	<See reference for details>

	I2C-bus specification and user manual UM10204, Rev.4, Section 3.1.9
	Slaves can then hold the SCL line LOW after reception and acknowledgment of a byte to force the master into a wait state until the slave is ready for the next byte transfer…

	
	On the bit level, a device…can slow down the bus clock by extending each clock LOW period.


Capability(s)
The source supports the ability to receive communications initiated by the sink through the use of an SCDC Read Request.
[bookmark: _Toc241055007][bookmark: _Toc242777118]Table 7‑111 Source E-DDC Protocol – Read Request – Uninterrupted Power Generic Equipment
	Item
	Generic Equipment Reference
	Qty.

	1
	DDC Slave Emulator
	1

	2
	EDID Emulator
	1


Procedure
1. If the CDF field Source_SCDC is “N”, then SKIP this test.
Configure EDID Emulator with a valid HDMI EDID.
Connect DDC Slave Emulator and EDID Emulator to Source DUT.
Test byte level clock stretching:
71.1 Configure DDC Slave Emulator to stretch SCL by 1ms after each byte transfer.
71.2 Pulse HPD low for more than 100ms.
71.3 Observe the Source DUT reading the EDID.
71.4 If the Source DUT does not correctly hold off each byte transfer until the Sink releases SCL, then FAIL.
Test bit level clock stretching:
71.5 Configure DDC Slave Emulator to extend each SCL low period by 25µs.
71.6 Pulse HPD low for more than 100ms.
71.7 Observe the Source DUT reading the EDID.
71.8 If the Source DUT does not correctly extend each bit time until the Sink releases SCL, then FAIL.

[bookmark: _Toc242776873]Test ID HF1-29: Source E-DDC Protocol – CED Counter Read
Objective
To verify, when reading the error count registers and associated checksum, the transmitter reads all 7-bytes in a single SCDC transaction.
[bookmark: _Toc242777119]Table 7‑112 Source E-DDC Protocol – CED Counter Read Requirements
	Reference
	Requirement

	[HDMI 2.0: 6.2.2]
	The Source is required to read both bytes of all three counters and the checksum in the same SCDC transaction, and the receiver shall provide a coherent result (it shall avoid the effects of a carry between the first byte and the second byte of each counter, adjacent counters, and the checksum due to an error detected during the read).


Capability(s)
The source supports the ability to read the CED counters of a sink.
[bookmark: _Toc242777120]Table 7‑113 Source E-DDC Protocol – CED Counter Read Generic Equipment
	Item
	Generic Equipment Reference
	Qty.

	1
	SCDC Analyzer
	1

	2
	SCDC Emulator
	1


Procedure
1. If the CDF field Source_SCDC_CED_Counter_Read is “N”, then SKIP this test.
1. Operate the source to read the CED counters using the procedure listed in CDF field Source_SCDC_CED_Counter_Read_procedure.
1. Analyze the SCDC transaction.
74. If the source DUT does not read both bytes of all three counters and the checksum in the same SCDC transaction, then FAIL. 

[bookmark: _Ref358110614][bookmark: _Ref358110649][bookmark: _Ref358110813][bookmark: _Ref358110819][bookmark: _Toc234529965][bookmark: _Toc242776874]Sink Tests
The PASS/FAIL criteria “adequately support” is defined as for Display products to display a particular Video Format legibly and correctly placed (e.g.,  Centered) horizontally and vertically in the expected aspect ratio and over/underscan amount, without color anomalies or distortion.
[bookmark: _Toc234529966][bookmark: _Toc242776875]Sink TMDS Electrical Tests
[bookmark: _Ref231355064][bookmark: _Ref231356663][bookmark: _Toc234529967][bookmark: _Toc242776876]Sink TMDS Electrical 6G Tests
[bookmark: _Toc234529968][bookmark: _Toc242776877]Test ID HF2-1: Sink TMDS Electrical – 6G – Min/Max Differential Swing Tolerance
Objective
Confirm that the Sink properly supports TMDS differential voltages at minimum and maximum levels.
[bookmark: _Toc234530135][bookmark: _Toc242777121]Table 8‑1 Sink TMDS Electrical - 6G – Min/Max Differential Swing Tolerance Requirements
	Reference
	Requirement 

	[HDMI 2.0: Table 6-6]
Sink Operating DC Input Characteristics for devices supporting (3.4 Gbps < Rbit ≤ 6.0 Gbps) at TP2
	Input Differential Voltage Level, Vidiff: 150 mV ≤ Vidiff ≤ 1200 mV
Input Common Mode Voltage, Vicm
Vicm1: AVcc – 700 mV ≤ Vicm1 ≤ AVcc – 37.5 mV
Vicm2: AVcc – 10 mV ≤ Vicm2 ≤ AVcc + 10 mV


Capability(s)
The Sink DUT supports any Video Format/color mode for TMDS Character Rate above 340Mcsc up to 600Mcsc.
[bookmark: _Toc234530136][bookmark: _Toc242777122]Table 8‑2 Sink TMDS Electrical - 6G – Min/Max Differential Swing Tolerance Generic Equipment
	Item
	Generic Equipment
	Quantity

	1
	TMDS Signal Generator
	1

	2
	TPA-P
	1

	3
	I2C Analyzer
	1


Procedure
1. If the CDF field Sink_Above_340 is “N”, then SKIP this test.
(NOTE: that the Scrambling_Enable bit of the Sink DUT is set (=1) by the I2C Analyzer before the transmission of a scrambled video signal from the TMDS Signal Generator). 
Setup:
Connect the TMDS Signal Generator to the Sink DUT.
Drive +5V between +5V Power and DDC/CEC Ground.
Configure the TMDS Signal Generator to output any Video Format at the highest DUT-supported TMDS Character Rate with a pattern consisting of a repeating RGB gray ramp (e.g., 0, 1, 2…254, 255, 0, 1, 2…) during each video period.
Set the rise/fall time of the TMDS CLOCK to between 75ps and 110ps.
Set the rise/fall time of the TMDS DATA between 42.5ps and 65ps.
Measure:
[Verify that the Sink DUT supports the transmitted image without errors at the minimum differential swing]
Adjust the common mode voltage (VICM) to 3.1V. 
Set the differential swing to 150mV.
Verify that the Sink DUT supports the transmitted image without errors.
If the Sink DUT fails to support the transmitted image, then FAIL: “Min diff swing unsupported at VICM1 range”.
Change VICM to 3.3V.  Verify that the Sink DUT continues to support the transmitted image without errors.
If the Sink DUT fails to support the transmitted image, then FAIL: “Min diff swing unsupported at VICM2 range”.
[Verify that the Sink DUT supports the transmitted image without errors at the maximum differential swing]
Adjust the common mode voltage (VICM) to 2.6V. 
Change the differential swing to 1200mV (600mV/single-ended signal = max swing).
Verify that the Sink DUT continues to support the transmitted image without errors.
If the Sink DUT fails to support the transmitted image, then FAIL: “Max diff swing unsupported at VICM1 range”.
Change VICM to 3.3V. Verify that the Sink DUT continues to support the transmitted image without errors.
If the Sink DUT fails to support the transmitted image, then FAIL: “Max diff swing unsupported at VICM2 range”.
[bookmark: _Toc234529969][bookmark: _Toc242776878]Test ID HF2-2: Sink TMDS Electrical – 6G – Intra-Pair Skew
Objective
Confirm that the maximum allowed timing skew within each TMDS pair is supported by the Sink DUT.
[bookmark: _Toc234530137][bookmark: _Toc242777123]Table 8‑3 Sink TMDS Electrical - 6G – Intra-Pair Skew Requirements
	Reference
	Requirement 

	[HDMI 2.0: Table 6-7]
Sink AC Input Characteristics for (3.4 Gbps < Rbit ≤ 6.0 Gbps) at TP2
	Max Allowable Intra-Pair Skew at Sink Connector is: 0.15*Tbit + 112ps

	[HDMI 2.0: 10.4.1.4]
TMDS Configuration
	<See reference for details>


Capability(s)
The Sink DUT supports any Video Format/color mode for TMDS Character Rate above 340Mcsc up to 600Mcsc.
[bookmark: _Toc234530138][bookmark: _Toc242777124]Table 8‑4 Sink TMDS Electrical - 6G – Intra-Pair Skew Generic Equipment
	Item
	Generic Equipment
	Quantity

	1
	TMDS Signal Generator
	1

	2
	TPA-P
	1

	3
	Worst Cable Emulator
	1

	4
	I2C Analyzer
	1


Procedure
1. If the CDF field Sink_Above_340 is “N”, then SKIP this test.
Setup:
Configure the TMDS Signal Generator to output any DUT-supported Video Format and Pixel size with the highest DUT-supported TMDS Character Rate.
For all TMDS signals, set the common mode voltage (VICM) to 2.8V.
For all TMDS signals, set the single-ended swing to 500mV.
Set the rise/fall time of the TMDS CLOCK between 75ps and 110ps.
Set the rise/fall time of the TMDS DATA between 42.5ps and 65ps.
Connect the TPA-P to the HDMI input connector of the Sink DUT.
Measure:
For each of the TMDS clock and data differential pairs, perform the following:
76.1 In order to apply the worst allowable skew to the signal on a TMDS differential pair at TP2,
76.1.1 Set the signal delay of 0.15*Tbit on a line of the TMDS differential pair against the other line using the TMDS Signal Generator.
76.1.2 Apply the Worst Cable Emulator after the TMDS Signal Generator to cause 112ps signal delay on the line of the TMDS differential pair against the other line.
76.2 Use the I2C Analyzer to write 1 to the Scrambling_Enable bit of the Sink DUT.
76.3 Operate the TMDS Signal Generator to output the tested Video Format.
76.4 If the Sink DUT fails to adequately support the transmitted image, then FAIL.
76.5 Switch the setting of the signal delay on the other line for the tested TMDS differential pair.  If the Sink DUT fails to adequately support the transmitted image, then FAIL.
Repeat the test for the remaining untested pairs.
For all TMDS signals, set (VICM) to 3.3V and repeat steps 4 through 7.

[bookmark: _Toc234529970][bookmark: _Toc242776879]Test ID HF2-3: Sink TMDS Electrical – 6G – Jitter Tolerance
Objective
Confirm that the maximum allowed TMDS clock jitter is supported by the Sink DUT.
[bookmark: _Toc234530139][bookmark: _Toc242777125]Table 8‑5 Sink TMDS Electrical - 6G – Jitter Tolerance Requirements
	Reference
	Requirement 

	[HDMI 2.0: Table 6-7]
Sink AC Input Characteristics for (3.4 Gbps < Rbit ≤ 6.0 Gbps) at TP2
	TMDS Clock jitter : 0.30*Tbit (relative to Ideal Recovery Clock)

	[HDMI 2.0: Figure 6-4]
Eye diagram at TP2_EQ
	<See reference for details>

	[HDMI 2.0: 10.4.1.4]
TMDS Configuration
	<See reference for details>


Capability(s)
The Sink DUT supports any Video Format/color mode for TMDS Character Rate above 340Mcsc up to 600Mcsc.
[bookmark: _Toc234530140][bookmark: _Toc242777126]Table 8‑6 Sink TMDS Electrical - 6G – Jitter Tolerance Generic Equipment
	Item
	Generic Equipment
	Quantity

	1
	TMDS Signal Generator
	1

	2
	Digital Oscilloscope
	1

	3
	TPA-P
	1

	4
	TPA-R
	1

	5
	Worst Cable Emulator
	1

	6
	I2C Analyzer
	1


Procedure
1. If the CDF field Sink_Above_340 is “N”, then SKIP this test.
For a Video Format supported by the DUT with the highest TMDS Character Rate, perform the following.
Setup:
Set the TMDS Signal Generator common mode (average) output voltage of each TMDS signal to +2.9V.
Configure the TMDS Signal Generator as follows:
77.1 Select any DUT-supported Video Format that uses the TMDS Character Rate being tested.
77.2 Set the single-ended swing of each TMDS signal to 0.4Vp-p.
77.3 Set the rise/fall time of the TMDS CLOCK to between 75ps and 110ps.
77.4 Set the rise/fall time of the TMDS DATA between 42.5ps and 65ps.
Measure:
Perform the following tests for the jitter frequencies listed below:
Required: D_JITTER = 500kHz (on TMDS_CLOCK), C_JITTER = 10MHz.
Required: D_JITTER = 1MHz (on TMDS_CLOCK), C_JITTER = 7MHz.

(NOTE: All jitter amounts described below are relative to a recovered clock as measured with a Clock Recovery Unit).
(NOTE: All four jitter frequencies define sinusoidal jitter).
[Make TP2 worst condition]
77.5 Apply the Worst Cable Emulator under the condition that the Worst Cable Emulator causes delay on all TMDS DATA positive (+) lines against negative (-) lines.
77.6 Make the TP2 signal by adjusting amount of jitter on the selected Video Format as follows:
77.6.1 C_JITTER to be 0.3*Tbit at TP2 after processing with the CRU and applying the Reference Cable Equalizer for 3.4Gbps-6Gbps.  For adjustment of C_JITTER to be 0.3Tbit, “Measure2” of Test ID HF1-7 in Section 7.1.1 should be used for measurement method. And...
77.6.2 Data waveform (eye diagram) to nearly touch the 2 corners (right and left) points of the TP2_EQ eye mask, but without causing a TP2_EQ eye mask violation after processing with the CRU and applying the Reference Cable Equalizer for 3.4Gbps-6Gbps. For adjustment of the data waveform, “Measure” of Test ID HF1-8 in Section 7.1.1 should be used. 
[Verify that the DUT supports the signal]
77.6.3 Connect the TMDS Signal Generator to the Sink DUT.
77.6.4 Use the I2C Analyzer to write 1 to the Scrambling_Enable bit of the Sink DUT.
77.6.5 Operate the TMDS Signal Generator to output the tested Video Format.
77.6.6 If the CDF field Sink_Error_Counter is “Y” and the DUT passed all tests in Section 8.2.3 (Test ID HF2-18, HF2-19, HF2-20), then do the following:
77.6.6.1 Measure the error rate using the Error Counter.
77.6.6.2 If the Error rate is more than 10-9, then FAIL.
77.6.6.3 Proceed to step 6.
77.6.7 If the Sink DUT fails to adequately support the transmitted image at any point, then FAIL.
[bookmark: _Ref236814993]Repeat for next test case (D_JITTER/C_JITTER frequencies).
Repeat each test case after applying the Worst Cable Emulator under the condition that the Worst Cable Emulator causes delay on all TMDS DATA negative (-) lines against positive (+) lines.
Set the TMDS Signal Generator common mode (average) output voltage of each TMDS signal to +3.3V and repeat steps 3 through 7.
[bookmark: _Toc234529971][bookmark: _Toc242776880]Test ID HF2-4: Sink TMDS Electrical – 6G – Differential Impedance
Objective
Confirm that the TMDS input impedance of the Sink DUT is within the specified limits.
[bookmark: _Toc234530141][bookmark: _Toc242777127]Table 8‑7 Sink TMDS Electrical - 6G – Differential Impedance Requirements
	Reference
	Requirement 

	[HDMI 2.0: Table 6-8]
Sink Impedance Characteristics for (3.4 Gbps < Rbit ≤ 6.0 Gbps) at TP2
	Through Connection ImpedanceΔ: 100 Ω +/- 15%◊
◊ A single excursion is permitted out to a max/min of 100 Ω ±25% and of duration less than 250 ps.
Δ Impedance from TP2 to Sink Termination
Sink Termination  Impedance: 90 Ω to 110 Ω


Capability(s)
The Sink DUT supports any Video Format/color mode for TMDS Character Rate above 340Mcsc up to 600Mcsc.
[bookmark: _Toc234530142][bookmark: _Toc242777128]Table 8‑8 Sink TMDS Electrical - 6G – Differential Impedance Generic Equipment
	Item
	Generic Equipment
	Quantity

	1
	TDR/TDT Network Analyzer
	1

	2
	TPA-P
	1


Procedure
1. If the CDF field Sink_Above_340 is “N”, then SKIP this test.
Setup:
Connect the coaxial cables to the TDR Network Analyzer.
Setup the TDR Network Analyzer with differential TDR measurement and calibrate it.
Connect the TMDS DATA0 of TPA-P to the coaxial cable.
Set an effective rise time as close to 200ps as possible, without exceeding 200ps, at the open end of the HDMI connector of the TPA-P.
Connect 50Ω terminations to other non-measured TMDS lines.
Drive +5V between +5V power and DDC/CEC Ground.
Turn on the Sink DUT.
Connect the TPA-P to the Sink DUT HDMI input connector.
Measure:
For each of the TMDS data differential pairs, perform the following:
78.1 Measure the impedance value (ZDIFF_THROUGH) along the signal path from the DUT’s HDMI input connector until just before the termination impedance (where the impedance stabilizes).
78.1.1 If (ZDIFF_LOW < 75Ω) or (ZDIFF_HI  > 125Ω), then FAIL.
78.1.2 If (ZDIFF_LOW < 85Ω) or (ZDIFF_HI > 115Ω), then
78.1.2.1 If the duration of the violation is greater than or equal to 250ps or there is more than one excursion, then FAIL.
78.2 Measure the impedance value (ZDIFF_TERM) of the termination impedance (where the impedance stabilizes).
78.2.1 If (ZDIFF_LOW  < 90Ω) or (ZDIFF_HI > 110Ω), then FAIL.
Repeat this measurement for the remaining untested TMDS data differential pairs.
[bookmark: _Toc242776881]Test ID HF2-52: Sink TMDS Electrical – 6G – Character Error Rate
Objective
Confirm that the Sink meets the Character Error Rate requirement.
[bookmark: _Toc242777129]Table 8‑9 Sink TMDS Electrical - 6G – Character Error Rate Requirements
	Reference
	Requirement 

	[HDMI 2.0: 6.1.1.5]
HDMI Sink TMDS Characteristics
	Sink devices shall recover data on each data channel at a TMDS character error rate of 10-9 or better when operating at TMDS Bit Rates ranging from 3.4 Gbps to 6.0 Gbps and when presented with any signal that, following application of the Reference Cable Equalizer in Equation 6-2, is compliant with the eye mask diagram of Figure 6-4.


Capability(s)
Sink supports Low-Level Error Checking (LLEC).
Sink supports any Video Format/color mode for TMDS Character Rate above 340Mcsc up to 600Mcsc.
[bookmark: _Toc242777130]Table 8‑10 Sink TMDS Electrical - 6G – Character Error Rate Generic Equipment
	Item
	Generic Equipment
	Quantity

	1
	TMDS Signal Generator
	1

	2
	Digital Oscilloscope
	1

	3
	TPA-P
	1

	4
	TPA-R
	1

	5
	Worst Cable Emulator
	1

	6
	I2C Analyzer
	1

	7
	DDC Master
	1

	8
	EDID Analyzer
	1

	9
	Video Protocol Generator
	1



Procedure
1. If CDF field Sink_Above_340 is “N”, SKIP this test
1. If CDF field Sink_Error_Counter is “N”, then report: “Unable to verify compliance to Character Error Rate requirement due to reported lack of Sink Error Counters” and SKIP the remainder of this test.
1. Ensure that tests HF2-18, HF2-19 and HF2-20 are executed prior to this test. If any of these three are FAIL, then report: “Unable to verify compliance to Character Error Rate requirement due to undependable Sink Error Counters” and SKIP the remainder of this test.
1. Ensure that tests HF2-1, HF2-2 and HF2-3 are executed prior to this test. If any of these three are FAIL then FAIL otherwise PASS.
[bookmark: _Toc234529973][bookmark: _Toc242776882]Sink TMDS Protocol Tests
[bookmark: _Toc234529974][bookmark: _Ref360780003][bookmark: _Ref358821855][bookmark: _Toc242776883]Sink TMDS Protocol ≤ 340Mcsc Tests
[bookmark: _Toc234529975][bookmark: _Toc242776884]Test ID HF2-9: Sink TMDS Protocol – Scrambling ≤ 340Mcsc
Objective
Confirm that the Sink properly supports scrambling for TMDS Character Rates at or below 340Mcsc. 
[bookmark: _Toc234530143][bookmark: _Toc242777131]Table 8‑11 Sink TMDS Protocol – Scrambling ≤ 340Mcsc Status Requirements
	Reference
	Requirement

	[HDMI 2.0: 6.1.2]
Scrambling for EMI/RFI Reduction
	<See reference for details>

	[HDMI 2.0: 6.1.3.1]
Scrambling Control
	<See reference for details>

	[HDMI 2.0: 10.3.2]
HDMI Forum Vendor Specific Data Block
	<See reference for details>

	[HDMI 2.0: 10.4.1.4]
TMDS Configuration
	<See reference for details>

	[HDMI 2.0: 10.4.1.5]
Scrambler Status
	<See reference for details>


Capability(s)
The Sink DUT supports scrambling.
[bookmark: _Toc234530144][bookmark: _Toc242777132]Table 8‑12 Sink TMDS Protocol – Scrambling ≤ 340Mcsc Status Generic Equipment
	Item
	Generic Equipment Reference
	Qty.

	1
	TMDS Signal Generator
	1

	2
	I2C Analyzer
	1


Procedure
Setup:
1. If HF-VSDB does not exist in the EDID, then SKIP this test.
1. Connect the TMDS Signal Generator to the Sink DUT.
Measure:
Perform the following test for any one of the Video Formats listed below which are indicated in the EDID:
720x480p 59.94/60Hz.
720x576p 50Hz.

84.1 If byte 6, bit 3 in the HF-VSDB of the first CEA Timing Extension in the EDID equals 1, then perform the following:
84.1.1 Use the I2C Analyzer to write 1 to the Scrambling_Enable bit of the Sink DUT.
84.1.2 Configure the TMDS Signal Generator to transmit the tested format to the Sink DUT with scrambling without the exception specified in Section 6.1.2.4.1 of HDMI Forum Spec v2.0.
84.1.3 Read the Scrambling_Status bit with the I2C Analyzer.
84.1.4 If the Sink DUT does not set the Scrambling_Status bit to 1, then FAIL.
84.1.5 If the Sink DUT does not adequately support this format, then FAIL.
84.1.6 Use the I2C Analyzer to write 0 to the Scrambling_Enable bit of the Sink DUT.
84.1.7 Configure the TMDS Signal Generator to transmit the tested Video Format to the Sink DUT without scrambling.
84.1.8 Read the Scrambling_Status bit with the I2C Analyzer.
84.1.9 If the Sink DUT does not set the Scrambling_Status bit to 0, then FAIL.
84.1.10 If the Sink DUT does not adequately support this format, then FAIL.
84.2 If byte 6, bit 3 in the HF-VSDB of the first CEA Timing Extension in the EDID equals 0 and the CDF field Sink_Above_340 is “Y”, then perform the following:
84.2.1 Use the I2C Analyzer to write 0 to the Scrambling_Enable bit of the Sink DUT.
84.2.2 Configure the TMDS Signal Generator to transmit the tested Video Format to the Sink DUT without scrambling.
84.2.3 Read the Scrambling_Status bit with the I2C Analyzer.
84.2.4 If the Sink DUT does not set the Scrambling_Status bit to 0, then FAIL.
84.2.5 If the Sink DUT does not adequately support this format, then FAIL.

[bookmark: _Toc234529976][bookmark: _Ref360781879][bookmark: _Toc242776885]Sink TMDS Protocol 340-600Mscs and Scrambling Tests
[bookmark: _Toc234529977][bookmark: _Toc242776886]Test ID HF2-5: Sink TMDS Protocol – 6G – Scrambling
Objective
Confirm that the Sink sets the Scrambling_Status bit to a 1.
[bookmark: _Toc234530145][bookmark: _Toc242777133]Table 8‑13 Sink TMDS Protocol - 6G – Scrambling Status Requirements
	Reference
	Requirement 

	[HDMI 2.0: 6.1.3.1]
Scrambling Control
	<See reference for details>

	[HDMI 2.0: 10.4.1.4]
TMDS Configuration
	<See reference for details>

	[HDMI 2.0: 10.4.1.5]
Scrambler Status
	<See reference for details>


Capability(s)
The Sink DUT supports any Video Format/color mode for TMDS Character Rate above 340Mcsc up to 600Mcsc.
[bookmark: _Toc234530146][bookmark: _Toc242777134]Table 8‑14 Sink TMDS Protocol - 6G – Scrambling Status Generic Equipment
	Item
	Generic Equipment
	Quantity

	1
	TMDS Signal Generator
	1

	2
	I2C Analyzer
	1


Procedure
1. If the CDF field Sink_Above_340 is “N”, then SKIP this test.
Setup:
Connect the TMDS Signal Generator to the Sink DUT.
Use the I2C Analyzer to write 1 to the Scrambling_Enable bit of the Sink DUT.
Configure the TMDS Signal Generator to output any Video Format for TMDS Character Rate above 340Mcsc and up to 600Mcsc without the exception specified in [HDMI 2.0: 6.1.2.4.1]. 
Measure:
Read the Scrambling_Status bit with the I2C Analyzer.
If the Sink DUT does not set the Scrambling_Status bit to 1, then FAIL.
If the Sink DUT does not adequately support the format, then FAIL.

[bookmark: _Toc234529979][bookmark: _Ref236814121][bookmark: _Toc242776887]Sink Character Error Detection Tests
[bookmark: _Toc234529980][bookmark: _Toc242776888][bookmark: Test_ID_HF2_17]Test ID HF2-17: Sink TMDS Protocol - CED – Locked Bits 
Objective
Confirm that the SCDC Ch0_Locked, Ch1_Locked, and Ch2_Locked bits are functioning correctly.
[bookmark: _Toc234530149][bookmark: _Toc242777135]Table 8‑15 Sink TMDS Protocol – CED – Locked Bits Requirements
	Reference
	Requirement 

	[HDMI 2.0: 6.2]
	The lock status for each channel is indicated by the SCDC Ch0_locked, Ch1_locked, and Ch2_locked bits (see 10.4.1.7).  Lock is determined by utilizing the error detection methodology to verify that the character error rate is lower than 10-4. 

When the Sink determines that it is decoding a received stream, the Sink shall count the character errors detected for each channel over a period of 10 ms.  A channel shall be deemed to be locked if it accumulates a maximum of one error per Mcsc over the 10 ms period. For example, in a 27Mcsc stream, a maximum of 27 errors on a channel may be accumulated over each 10 ms period if a Sink is to declare a channel locked.  Similarly, for a 597Mcsc channel, a maximum of 597 errors may be detected on a channel over a 10 ms period.  For each channel, if the error count is less than or equal to the maximum allowed over this period, the Sink shall set the corresponding Ch0/1/2_locked bit to 1.  If more than the maximum allowed errors are measured over this period the Sink shall clear the corresponding Ch0/1/2_locked bit to 0.  This process shall repeat continuously such that the lock status is evaluated every 10 ms. 

In addition, when the link is not active (i.e.  +5V is not available, or the Sink otherwise determines that no TMDS data is being transported) or when the Clock_Detected bit is reset (=0), the Ch0_locked, Ch1_locked, and Ch2_locked bits shall all be set to 0.


Capability(s)
The Sink DUT supports Character Error Detection (CED).
[bookmark: _Toc234530150][bookmark: _Toc242777136]Table 8‑16 Sink TMDS Protocol – CED – Locked Bits Generic Equipment
	Item
	Generic Equipment
	Quantity

	1
	DDC Master
	1

	2
	EDID Analyzer
	1

	3
	Video Protocol Generator
	1


Procedure
1. If the CDF field Sink_Error_Counter is “N”, then SKIP this test.
Setup:
Connect Sink DUT to a Video Protocol Generator with a DDC Master using a benign cable.
Turn on the Sink device, have the DDC Master output +5V Power and read the Sink’s EDID in response to a hot-plug.  If the Hot Plug Detect signal is not received or the EDID is unreadable, then FAIL.
Parse the EDID and take note of the preferred format, which is to be used throughout this procedure.
Use the DDC Master to read all three channel error counters by means of a single DDC read request to the Sink DUT’s SCDC Error Counter registers in order to clear any residual values to 0.
Measure:
[bookmark: _Ref234665372]Use the Video Protocol Generator to generate[footnoteRef:4] properly encoded arbitrary video data on all channels, while counting the elapsed frames and monitoring in real time. [4:  Note that the electrical signal shall significantly exceed the minimum requirements for Sink reception, thus avoiding the introduction of character errors due to signal integrity issues.] 

Use the DDC Master to read the lock status for each channel as indicated by the SCDC Ch0_locked, Ch1_locked, and Ch2_locked bits.  If any of Ch0_locked, Ch1_locked or Ch2_locked remain equal to 0 after more than whichever is the shorter of 60 frames or 1 second have elapsed, then FAIL.
Use the Video Protocol Generator to begin[footnoteRef:5] generating video data with a character error rate that is greater than 10-4 on all channels while continuing to monitor the elapsed real time. [5:  Transitions between different error rates shall be accomplished without the removal of the clock or video data on any channel.] 

Wait 12ms and then use the DDC Master to read the lock status for each channel as indicated by the SCDC Ch0_locked, Ch1_locked, and Ch2_locked bits.  If any of Ch0_locked, Ch1_locked or Ch2_locked remain equal to 1, then FAIL.
Use the Video Protocol Generator to (once again) begin generating normal video data on all channels while continuing to monitor the elapsed real time.
Wait 12ms and then Use the DDC Master to read the lock status for each channel as indicated by the SCDC Ch0_locked, Ch1_locked, and Ch2_locked bits.  If any of Ch0_locked, Ch1_locked or Ch2_locked remain equal to 0, then FAIL.
Use the Video Protocol Generator remove the clock and video data on all channels while continuing to monitor the elapsed real time.
Use the DDC Master to read the lock status for each channel as indicated by the SCDC Ch0_locked, Ch1_locked, and Ch2_locked bits.  If any of Ch0_locked, Ch1_locked or Ch2_locked remain equal to 1 after more than 1 second has elapsed, then FAIL.
[bookmark: _Toc234529981][bookmark: _Toc242776889]Test ID HF2-18: Sink TMDS Protocol - CED – Normal Video Data 
Objective
Confirm that the Valid bit and error counters function correctly in the presence of normal video data.
[bookmark: _Toc234530151][bookmark: _Toc242777137]Table 8‑17 Sink TMDS Protocol – CED – Normal Video Data Requirements
	Reference
	Requirement 

	[HDMI 2.0: 6.2]
	“An HDMI receiver implements character error detection, together with a character Error Counter for channels 0, 1 and 2.  The receiver checks each incoming character as to whether it is valid in context.  If the character is not valid, then the receiver increments a character Error Counter associated with the channel on which the character was received.”

“Separate error counters shall be maintained for each of the three channels.

Each Error Counter shall be 15 bits long, and shall be mapped into two bytes of SCDC Source accessible registers as defined in Section 10.4.1.8.  The lower addressed byte contains the least significant 8 bits of the Error Counter, and the higher addressed byte contains the most significant 7 bits of the Error Counter.  The topmost bit of the error counter is a “Valid” flag.

Error checking shall start as soon as the receiver has achieved character lock with the incoming data stream on the appropriate channel.


Capability(s)
The Sink DUT supports Character Error Detection (CED).
[bookmark: _Toc234530152][bookmark: _Toc242777138]Table 8‑18 Sink TMDS Protocol – CED – – Normal Video Data Generic Equipment
	Item
	Generic Equipment
	Quantity

	1
	DDC Master
	1

	2
	EDID Analyzer
	1

	3
	Video Protocol Generator
	1


Procedure
1. If the CDF field Sink_Error_Counter is “N”, then SKIP this test.
Setup:
Execute the “Setup” steps of the “Procedure” listed in Test ID HF2-17 above.
Measure:
Perform the following on each channel supported by the Sink DUT, individually:
87.1 Use the Video Protocol Generator to generate normal video data on all channels while counting the elapsed frames.
87.2 Use the DDC Master to read the channel’s error counter in order to clear any residual value and check the “Valid” bit, while making a note of the current frame count.
87.3 If a Valid bit is not set and 60 frames or 1 second, whichever is the shorter, have not elapsed, then repeat step 3.3.
87.4 If more than 60 frames or 1 second, whichever is the shorter, have elapsed since the frame count was noted and a “Valid” bit is still not set, then FAIL.
87.5 Wait for an additional 10 frames of video to elapse.
87.6 Use the DDC Master to re-read the channel’s error counter and “Valid” bit.
87.7 If the “Valid” bit is reset or the error counter is greater than 2, then FAIL.
[bookmark: _Toc234529982][bookmark: _Toc242776890]Test ID HF2-19: Sink TMDS Protocol - CED – Specific Video Data Error Injection
Objective
Confirm that the Valid bit functions correctly and that the error counters are accurate in the presence of a specific amount of video data errors being injected into a single channel.
[bookmark: _Toc234530153][bookmark: _Toc242777139]Table 8‑19 Sink TMDS Protocol – CED – Normal Video Data Requirements
	Reference
	Requirement 

	[HDMI 2.0: 6.2]
	“An HDMI receiver implements character error detection, together with a character Error Counter for channels 0, 1 and 2.  The receiver checks each incoming character as to whether it is valid in context.  If the character is not valid, then the receiver increments a character Error Counter associated with the channel on which the character was received.”

“Separate error counters shall be maintained for each of the three channels.

Each Error Counter shall be 15 bits long, and shall be mapped into two bytes of SCDC Source accessible registers as defined in Section 10.4.1.8.  The lower addressed byte contains the least significant 8 bits of the Error Counter, and the higher addressed byte contains the most significant 7 bits of the Error Counter.  The topmost bit of the error counter is a “Valid” flag.

Error checking shall start as soon as the receiver has achieved character lock with the incoming data stream on the appropriate channel.


Capability(s)
The Sink DUT supports Character Error Detection (CED).
[bookmark: _Toc234530154][bookmark: _Toc242777140]Table 8‑20 Sink TMDS Protocol – CED – – Normal Video Data Generic Equipment
	Item
	Generic Equipment
	Quantity

	1
	DDC Master
	1

	2
	EDID Analyzer
	1

	3
	Video Protocol Generator
	1


Procedure
1. If the CDF field Sink_Error_Counter is “N”, then SKIP this test.
Setup:
Execute the “Setup” steps of the “Procedure” listed in Test ID HF2-17 above.
Measure:
Perform the following on each channel supported by the Sink DUT, individually:
88.1 Use the Video Protocol Generator to inject between 103 and 104 randomly distributed character errors (only on the channel being tested) at an average rate of between 1 error every 106 characters and 1 error every 109 characters bracketed by normal video data before and after.  All errors shall be injected using only logical data manipulation by selecting a random bit in the character and inverting it (see footnote 3 above in test 2-17).
88.2 Use the DDC Master to re-read the channel’s error counter and “Valid” bit.
88.3 [bookmark: _Ref239407764]Wait for an appropriate amount of time (not too long or too short) to elapse, depending on the exact number and rate of errors generated - then quickly execute these steps:
88.3.1 Use the DDC Master to read the error-injected channel’s “Valid” and error counter.
88.3.1.1 If the “Valid” bit is reset, then FAIL.
88.3.1.2 If the error counter returns an error count less than 85% of the actual number of errors injected, then FAIL.
88.3.2 Use the DDC Master to read the other two non-error-injected channels “Valid” bits and error counters.
88.3.2.1 If either of the other channels returns a reset “Valid” bit, then FAIL.
88.3.2.2 If either of the other channels returns error counter value greater than 2, then FAIL.
[bookmark: _Toc234529983][bookmark: _Toc242776891]Test ID HF2-20: Sink TMDS Protocol - CED – Maximum Video Data Error Injection
Objective
Confirm that the Valid bit functions correctly and that the error counters stop counting and remain at their maximum value after receiving a large number of errors injected into single channels (i.e.  a number that exceeds the counting capacity of the error counters).
[bookmark: _Toc234530155][bookmark: _Toc242777141]Table 8‑21 Sink TMDS Protocol – CED – Normal Video Data Requirements
	Reference
	Requirement 

	[HDMI 2.0: 6.2]
	The Error Counter shall be incremented whenever an error is detected, until it reaches its maximum value (0x7FFF).  At that time, it shall not be incremented or “wrapped round”; it shall stay at its maximum value.


Capability(s)
The Sink DUT supports Character Error Detection (CED).
[bookmark: _Toc234530156][bookmark: _Toc242777142]Table 8‑22 Sink TMDS Protocol – CED – – Normal Video Data Generic Equipment
	Item
	Generic Equipment
	Quantity

	1
	DDC Master
	1

	2
	EDID Analyzer
	1

	3
	Video Protocol Generator
	1


Procedure
1. If the CDF field Sink_Error_Counter is “N”, then SKIP this test.
Setup:
Execute the “Setup” steps of the “Procedure” listed in Test ID HF2-17 above.
Measure:
Perform the following on each channel supported by the Sink DUT individually:
89.1 Use the Video Protocol Generator to inject at least 216 randomly distributed character errors (only on the channel being tested) at an average rate of between 1 error every 106 characters and 1 error every 109 characters bracketed by normal video data before and after.  All errors shall be injected using only logical data manipulation by selecting a random bit in the character and inverting it (see footnote 3 in test 2-17 above).
89.2 Wait for an appropriate amount of time (not too long or too short) to elapse, depending on the exact number and rate of errors generated - then quickly execute these steps:
89.2.1 Use the DDC Master to re-read the error-injected channel’s error counter and “Valid” bit.
89.2.1.1 If the “Valid” bit is reset, then FAIL.
89.2.1.2 If the error counter fails to return the maximum value (0x7FFF), then FAIL.
89.2.2 Use the DDC Master to read the error counters and “Valid” bits of the other two non-error-injected channels.
89.2.2.1 If either of the other channels returns a reset “Valid” bit.
89.2.2.2 If the error counter value is greater than 2, then FAIL.
[bookmark: _Toc234529984][bookmark: _Toc242776892]Test ID HF2-21: Sink TMDS Protocol - CED – Standby Error Counter Reset
Objective
Confirm that the Valid bits and error counters return to 0 when the Sink is put into standby.
[bookmark: _Toc234530157][bookmark: _Toc242777143]Table 8‑23 Sink TMDS Protocol – CED – Normal Video Data Requirements
	Reference
	Requirement 

	[HDMI 2.0: 6.2]
	The Valid flag shall be set as soon as error checking starts, and shall not cleared until the receiver detects that the +5V Power Signal on the HDMI cable is not asserted or the Sink placed into standby.


Capability(s)
The Sink DUT supports Character Error Detection (CED).
[bookmark: _Toc234530158][bookmark: _Toc242777144]Table 8‑24 Sink TMDS Protocol – CED – – Normal Video Data Generic Equipment
	Item
	Generic Equipment
	Quantity

	1
	DDC Master
	1

	2
	EDID Analyzer
	1

	3
	Video Protocol Generator
	1


Procedure
1. If the CDF field Sink_Error_Counter is “N”, then SKIP this test.
If the CDF field Sink_Error_Counter_Standby is “N”, then SKIP this test.
Setup:
Execute the “Setup” steps of the “Procedure” listed in Test ID HF2-17 above.
Measure:
Perform the following on each channel supported by the Sink DUT individually:
90.1 Use the Video Protocol Generator to inject at least 216 randomly distributed character errors (on all channels) at an average rate of between 1 error every 106 characters and 1 error every 109 characters bracketed by normal video data before and after.  All errors shall be injected using only logical data manipulation by selecting a random bit in the character and inverting it (see footnote 3 in test 2-17 above).
90.2 Operate the DUT to place it in Standby.
90.3 Use the DDC Master to re-read every channel’s error counter and “Valid” bit.
90.4 If any “Valid” bit is set (=1) or any error counter fails to return 0, then FAIL.
[bookmark: _Toc234529985][bookmark: _Toc242776893]Test ID HF2-22: Sink TMDS Protocol - CED – Disconnect Error Counter Reset
Objective
Confirm that the Valid bits and error counters return to 0 when the +5V Power Signal is removed from the Sink.
[bookmark: _Toc234530159][bookmark: _Toc242777145]Table 8‑25 Sink TMDS Protocol – CED – Normal Video Data Requirements
	Reference
	Requirement 

	[HDMI 2.0: 6.2]
	The Valid flag shall be set as soon as error checking starts, and shall not cleared until the receiver detects that the +5V Power Signal on the HDMI cable is not asserted or the Sink placed into standby.


Capability(s)
The Sink DUT supports Character Error Detection (CED).
[bookmark: _Toc234530160][bookmark: _Toc242777146]Table 8‑26 Sink TMDS Protocol – CED – – Normal Video Data Generic Equipment
	Item
	Generic Equipment
	Quantity

	1
	DDC Master
	1

	2
	EDID Analyzer
	1

	3
	Video Protocol Generator
	1


Procedure
1. If the CDF field Sink_Error_Counter is “N”, then SKIP this test.
Setup:
Execute the “Setup” steps of the “Procedure” listed in Test ID HF2-17 above.
Measure:
Perform the following on each channel supported by the Sink DUT individually:
91.1 Use the Video Protocol Generator to inject at least 216 randomly distributed character errors (on all channels) at an average rate of between 1 error every 106 characters and 1 error every 109 characters bracketed by normal video data before and after.  All errors shall be injected using only logical data manipulation by selecting a random bit in the character and inverting it (see footnote 3 in test 2-17 above).
91.2 Disconnect the Video Protocol Generator from the Sink DUT.
91.3 Re-connect the Video Protocol Generator to the Sink DUT.
91.4 Use the DDC Master to re-read every channel’s error counter and “Valid” bit.
91.5 If any “Valid” bit is set (=1) or any error counter fails to return 0, then FAIL.

[bookmark: _Toc234529986][bookmark: _Toc242776894]Sink Pixel Decoding Tests
[bookmark: _Toc234529987][bookmark: _Toc242776895]Sink YCBCR 4:2:0 Pixel Decoding Tests
[bookmark: _Toc234529988][bookmark: _Toc242776896]Test ID HF2-23: Sink Pixel Decoding – YCBCR 4:2:0 
Objective
Confirm that a YCBCR 4:2:0 Pixel encoding-capable Sink DUT supports YCBCR 4:2:0 Pixel decoding and signaling.
[bookmark: _Toc234530161][bookmark: _Toc242777147]Table 8‑27 Sink Pixel Decoding - YCBCR 4:2:0 Requirements
	Reference
	Requirement 

	[HDMI 2.0: 7.1]
	“Figure 7-1 shows the signal mapping and timing for transferring YCBCR 4:2:0 Pixel encoded progressive video data across HDMI.  The two horizontally successive 8-bit Y components are transmitted in TMDS Channel 1 and 2, respectively in order.  The 8-bit CB or CR components are alternately transmitted in TMDS Channel 0, line by line.” See Figure7-1, which shows the mapping between lines, Pixels, and TMDS Channel data.

	[HDMI 2.0: 7.1]
	“When transmitting a Video Format listed in Table 7-1, Source Devices may utilize the YCBCR 4:2:0 Pixel Encoding method defined in this section with the VIC set to the corresponding value.”


Capability(s)
The Sink DUT supports at least one Video Format in YCBCR 4:2:0 color sampling mode.
[bookmark: _Toc234530162][bookmark: _Toc242777148]Table 8‑28 Sink Pixel Decoding - YCBCR 4:2:0 Generic Equipment
	Item
	Generic Equipment
	Quantity

	1
	DDC Master
	1

	2
	EDID Analyzer
	1

	3
	297MHz Video Generator w/YCBCR 4:2:0 option
	1


Procedure
1. If the CDF field Sink_HDMI_YCBCR_420 is “N”, then SKIP this test.
Connect the Sink DUT to the DDC Master and EDID Analyzer.
Connect the Sink DUT to the 297MHz Video Generator.
Turn on the Sink DUT, have the DDC Master output +5V Power and read the Sink DUT’s EDID in response to a hot-plug.
92.1 If the Hot Plug Detect signal is not received or the EDID is unreadable, then FAIL.
[YCBCR 4:2:0 Pixel decoding video transmission test]
Connect the Sink DUT to the 297MHz Video Generator.
For each supported 24-bit YCBCR 4:2:0 Pixel encoded Video Format supported in the Sink DUT’s EDID (see CDF field Sink_HDMI_YCBCR_420_Video_Formats) do the following:
92.2 [bookmark: _Ref236908017]Operate the 297MHz Video Generator to output the following:
92.2.1  A test image according to Appendix A
92.2.2 AVI InfoFrame with:
92.2.2.1 Y2, Y1, Y0 = 011.
92.2.2.2 VIC7…0, depending on the Video Format being evaluated.
92.3 Operate the 297MHz Video Generator to output the specified Pixel clock frequency -0.5% (or -0.6% when the frame rate is 60Hz).
92.4 [bookmark: _Ref235086020]Perform visual check as per the following steps (NOTE: any equivalent test image/procedure is permitted).
92.4.1 If the image/video appears to be distorted or disturbed, then FAIL.
92.4.2 If the color bars in the upper half of the active video are not in the order described in Appendix A, then FAIL.
92.4.3 If the black and white bars in the lower half of the active video are not evenly spaced, then FAIL.
92.4.4 If the black and white bars in the lower half of the active video contain a strong blue or red tint when examined at close range, then FAIL.
92.5 Operate the 297MHz Video Generator to output a YCBCR 4:2:0 Pixel encoded signal with specified Pixel clock frequency +0.5%. and repeat step 6.3.
[bookmark: _Toc234529989][bookmark: _Toc242776897]Sink YCBCR 4:2:0 Pixel Deep Color Decoding Tests
[bookmark: _Toc234529990][bookmark: _Toc242776898]Test ID HF2-24: Sink Pixel Decoding – YCBCR 4:2:0 Deep Color
Objective
Confirm that a YCBCR 4:2:0 Pixel Deep Color encoding-capable Sink DUT supports YCBCR 4:2:0 Pixel Deep Color decoding and signaling.
[bookmark: _Toc234530163][bookmark: _Toc242777149]Table 8‑29 Sink Pixel Decoding - YCBCR 4:2:0 Deep Color Requirements
	Reference
	Requirement 

	[HDMI 2.0: 7.1.1]
	“A Sink capable of supporting Deep Color 4:2:0 Pixel encoding shall set (=1) the appropriate DC_XXbit_420 bits of the HF-VSDB to indicate which color depths are supported”

"Sink devices ... shall not utilize Deep Color 4:2:0 Pixel Encoding on a particular Video Format that is not also supported by 4:2:0 Pixel Encoding with 8-bits per component."
"A Sink that indicates support for Deep Color 4:2:0 Pixel Encoding, shall support it on all Video Formats indicated in the Y420CMDB (YCBCR 4:2:0 Capability Map Data Block) and Y420VDB (YCBCR 4:2:0 Video Data Block),"


Capability(s)
The Sink DUT supports at least one Video Format in YCBCR 4:2:0 color sampling mode with 10, 12 or 16bits per color component.
[bookmark: _Toc234530164][bookmark: _Toc242777150]Table 8‑30 Sink Pixel Decoding - YCBCR 4:2:0 Deep Color Generic Equipment
	Item
	Generic Equipment
	Quantity

	1
	DDC Master
	1

	2
	EDID Analyzer
	1

	3
	594MHz Video Generator w/YCBCR 4:2:0 option
	1


Procedure
1. If the CDF fields Sink_HDMI_YCBCR_420_DC10 equals “N”, Sink_HDMI_YCBCR_420_DC12 equals ”N” and Sink_HDMI_YCBCR_420_DC16 equals “N”, then SKIP this test.
If the CDF field Sink_HDMI_YCBCR_420 is “N”, then FAIL.
Connect the Sink DUT to the DDC Master and EDID Analyzer.
Connect the Sink DUT to the 594MHz Video Generator.
Turn on the Sink DUT, have the DDC Master output +5V Power and read the Sink DUT's EDID in response to a hot-plug.
93.1 If the Hot Plug Detect signal is not received or the EDID is unreadable, then FAIL.
Configure the Video Generator to output a YCBCR 4:2:0 Pixel encoded Deep Color signal at a Video Format for which it supports 4:2:0 Pixel Encoding (see CDF field Sink_HDMI_YCBCR_420_Video_Formats) with Deep Color (see CDF fields Sink_HDMI_YCBCR_420_DC10, Sink_HDMI_YCBCR_420_DC12, and Sink_HDMI_YCBCR_420_DC16), repeating all of the following tests for all of the Video Formats for which it supports 4:2:0 encoding and at all of the supported color depths.
Set the TE to output a test image according to Appendix A – then use this procedure to perform a visual check in the steps that follow (NOTE: any equivalent test image/procedure is permitted).
93.2 If the image/video appears to be distorted or disturbed, then FAIL.
93.3 If the color bars in the upper half of the active video are not in the order described in Appendix A, then FAIL.
93.4 If the black and white bars in the lower half of the active video are not evenly spaced, then FAIL.
93.5 If the black and white bars in the lower half of the active video contain a strong blue or red tint when examined at close range, then FAIL.
[bookmark: _Toc234529991][bookmark: _Toc242776899]Sink Video Timing Tests
[bookmark: _Ref231355083][bookmark: _Toc234529992][bookmark: _Toc242776900]Sink Video Timing 6G Tests
[bookmark: _Toc234529993][bookmark: _Toc242776901]Test ID HF2-6: Sink Video Timing – 6G – 2160p 24-bit Color Depth
Objective
Confirm that the Sink DUT supports 24-bit Color Depth 2160p Video Format for TMDS Character Rate above 340Mcsc up to 600Mcsc indicated in the EDID.
[bookmark: _Toc234530165][bookmark: _Toc242777151]Table 8‑31 Sink Video Timing - 6G – 2160p 24-bit Color Depth Requirements
	Reference
	Requirement

	[HDMI 2.0: 10.3.2]
TMDS Configuration
	<See reference for details>


Capability(s)
The Sink DUT supports any 24-bit Color Depth 2160p Video Format for TMDS Character Rate above 340Mcsc up to 600Mcsc.
[bookmark: _Toc234530166][bookmark: _Toc242777152]Table 8‑32 Sink Video Timing - 6G – 2160p 24-bit Color Depth Generic Equipment
	Item
	Generic Equipment Reference
	Qty.

	1
	TMDS Signal Generator
	1

	2
	I2C Analyzer
	1


Procedure
1. If the CDF field Sink_Above_340 is “N”, then SKIP this test.
If none of the Video Formats listed in step 4 below is indicated in the EDID, then SKIP this test.
For each tested format and Pixel clock frequency, configure the TMDS Signal Generator to generate a test pattern in the given format at the tested TMDS clock frequency.  The test pattern should permit the operator to determine if the Sink displays the image with no significant distortions (spurious dots, horizontal or vertical jitter, incorrect colors) and in the expected aspect ratio and position.
All tested Video Formats shall be tested at two different TMDS clock frequencies.
The two different TMDS clock frequencies are the minimum and maximum permitted for a Source.  
In the case of 60Hz formats, these values are +0.5%/-0.6% of 148.5MHz.  
In the case of 50Hz formats, these values are +0.5%/-0.5% of 148.5MHz.  
The tested TMDS clock frequency accuracy shall be ±0.05%.
(NOTE: The Scrambling_Enable bit of the Sink DUT is set (=1) by the I2C Analyzer before the transmission of a scrambled video signal from the TMDS Signal Generator).
Setup:
Connect the TMDS Signal Generator to the Sink DUT.
Measure:
Perform the following test for each of the Video Formats listed below and indicated as being supported in the EDID:
3840x2160p 59.94, 60Hz (CEA VIC = 97).
3840x2160p 50Hz (CEA VIC = 96).
4096x2160p 59.94, 60Hz (CEA VIC = 102).
4096x2160p 50Hz (CEA VIC = 101).

94.1 Configure the TMDS Signal Generator to transmit the tested Video Format to the Sink DUT at the minimum allowable TMDS clock frequency.
94.2 If the Sink DUT does not adequately support this Video Format, then FAIL.
94.3 Configure the TMDS Signal Generator to transmit the tested Video Format to the Sink DUT at the maximum allowable TMDS clock frequency.
94.4 If the Sink DUT does not adequately support this Video Format, then FAIL.

[bookmark: _Toc234529994][bookmark: _Toc242776902]Test ID HF2-7: Sink Video Timing – 6G – 2160p Deep Color
Objective
Confirm that the Sink DUT supports Deep Color 2160p Video Formats for TMDS Character Rate  340Mcsc up to 600Mcsc indicated in the EDID.
[bookmark: _Toc234530167][bookmark: _Toc242777153]Table 8‑33 Sink Video Timing – 6G – 2160p Deep Color Requirements
	Reference
	Requirement

	[HDMI 2.0: 10.4.1.4]
TMDS Configuration
	<See reference for details>


Capability(s)
The Sink DUT supports any Deep Color Video 2160p Video Format for TMDS Character Rate above 340Mcsc up to 600Mcsc.
[bookmark: _Toc234530168][bookmark: _Toc242777154]Table 8‑34 Sink Video Timing – 6G – 2160p Deep Color Generic Equipment
	Item
	Generic Equipment Reference
	Qty.

	1
	TMDS Signal Generator
	1

	2
	I2C Analyzer
	1


Procedure
1. CDF field Sink_Above_340 is “N”, then SKIP this test.
If none of the Video Formats listed in step 4 below is indicated in the EDID, then SKIP this test.
For each tested format and Pixel clock frequency, configure the TMDS Signal Generator to generate a test pattern in the given format at the tested TMDS clock frequency.  The test pattern should permit the operator to determine if the Sink displays the image with no significant distortions (spurious dots, horizontal or vertical jitter, incorrect colors) and in the expected aspect ratio and position.
All tested Video Formats shall be tested at two different TMDS clock frequencies.
The two different TMDS clock frequencies are the minimum and maximum permitted for a Source.  
In the case of 24/30Hz formats, these values are +0.5%/-0.6% of 92.8125MHz, 111.375MHz or 148.5MHz.  
In the case of 25Hz formats, these values are +0.5%/-0.5% of 92.8125MHz, 111.375MHz or 148.5MHz.  
The tested TMDS clock frequency accuracy shall be ±0.05%.
(NOTE: The Scrambling_Enable bit of the Sink DUT is set (=1) by the I2C Analyzer before the transmission of a scrambled video signal from the TMDS Signal Generator).
Setup:
Connect the TMDS Signal Generator to the Sink DUT.
Measure:
Perform the following test for each of the Video Formats listed below and indicated as being supported in the EDID:
1920x1080p 119.88, 120Hz (CEA VIC=63).
1920x1080p 100Hz (CEA VIC=64).
3840x2160p 29.97, 30Hz (HDMI_VIC =1 and CEA VIC = 95).
3840x2160p 25Hz (HDMI_VIC =2 and CEA VIC = 94).
3840x2160p 23.98, 24Hz (HDMI_VIC =3 and CEA VIC = 93).
4096x2160p 23.98, 24Hz (HDMI_VIC =4 and CEA VIC = 98).
4096x2160p 29.97, 30Hz (CEA VIC = 100).
4096x2160p 25Hz (CEA VIC = 99).

95.1 If DC_36bit of H14b-VSDB is equal to 1 in the EDID:
95.1.1 If the value of Max_TMDS_Character_Rate of HF-VSDB in the EDID x 5 
is greater than 445.5 then:
95.1.1.1 Configure the TMDS Signal Generator to transmit that Video Format to the Sink DUT using 36-bit Pixel depth and RGB Pixel encoding at the minimum allowable TMDS clock frequency.
95.1.1.2 If the Sink DUT does not adequately support this Video Format, then FAIL.
95.1.1.3 Configure the TMDS Signal Generator to transmit the tested Video Format to the Sink DUT at the maximum allowable TMDS clock frequency.
95.1.1.4 If the Sink DUT does not adequately support this Video Format, then FAIL.
95.1.1.5 If DC_Y444 of H14b-VSDB is equal to 1 in the EDID then configure the TMDS Signal Generator to transmit that Video Format to the Sink DUT using 36-bit Pixel depth and YCBCR 4:4:4 Pixel encoding at the minimum allowable TMDS clock frequency.
95.1.1.6 If the Sink DUT does not adequately support this Video Format, then FAIL.
95.1.1.7 Configure the TMDS Signal Generator to transmit the tested Video Format to the Sink DUT at the maximum allowable TMDS clock frequency.
95.1.1.8 If the Sink DUT does not adequately support this Video Format, then FAIL.
95.2 If DC_30bit of H14b-VSDB is equal to 1 in the EDID:
95.2.1 If the value of Max_TMDS_Character_Rate of HF-VSDB in the EDID x 5 
is greater than 371.25 then:
95.2.1.1 Configure the TMDS Signal Generator to transmit that Video Format to the Sink DUT using 30-bit Pixel depth and RGB Pixel encoding at the minimum allowable TMDS clock frequency.
95.2.1.2 If the Sink DUT does not adequately support this Video Format, then FAIL.
95.2.1.3 Configure the TMDS Signal Generator to transmit the tested Video Format to the Sink DUT at the maximum allowable TMDS clock frequency.
95.2.1.4 If the Sink DUT does not adequately support this Video Format, then FAIL.
95.2.1.5 If DC_Y444 of H14b-VSDB is equal to 1 in the EDID then configure the TMDS Signal Generator to transmit that Video Format to the Sink DUT using 30-bit Pixel depth and YCBCR 4:4:4 Pixel encoding at the minimum allowable TMDS clock frequency.
95.2.1.6 If the Sink DUT does not adequately support this Video Format, then FAIL.
95.2.1.7 Configure the TMDS Signal Generator to transmit the tested Video Format to the Sink DUT at the maximum allowable TMDS clock frequency.
95.2.1.8 If the Sink DUT does not adequately support this Video Format, then FAIL.
95.3 If DC_48bit of H14b-VSDB is equal to 1 in the EDID: 
95.3.1 If the value of Max_TMDS_Character_Rate of HF-VSDB in the EDID x 5 
is greater than 594 then:
95.3.1.1 Configure the TMDS Signal Generator to transmit that Video Format to the Sink DUT using 48-bit Pixel depth and RGB Pixel encoding at the minimum allowable TMDS clock frequency.
95.3.1.2 If the Sink DUT does not adequately support this Video Format, then FAIL.
95.3.1.3 Configure the TMDS Signal Generator to transmit the tested Video Format to the Sink DUT at the maximum allowable TMDS clock frequency.
95.3.1.4 If the Sink DUT does not adequately support this Video Format, then FAIL.
95.3.1.5 If DC_Y444 of H14b-VSDB is equal to 1 in the EDID then configure the TMDS Signal Generator to transmit that Video Format to the Sink DUT using 48-bit Pixel depth and YCBCR 4:4:4 Pixel encoding at the minimum allowable TMDS clock frequency.
95.3.1.6 If the Sink DUT does not adequately support this Video Format, then FAIL.
95.3.1.7 Configure the TMDS Signal Generator to transmit the tested Video Format to the Sink DUT at the maximum allowable TMDS clock frequency.
95.3.1.8 If the Sink DUT does not adequately support this Video Format, then FAIL.
[bookmark: _Toc234529995][bookmark: _Toc242776903]Test ID HF2-8: Sink Video Timing – 6G – 2160p 3D
Objective
Confirm that the Sink DUT supports 2160p 3D 2160p Video Formats for TMDS Character Rate above 340Mcsc up to 600Mcsc.
[bookmark: _Toc234530169][bookmark: _Toc242777155]Table 8‑35 Sink Video Timing - 6G – 2160p 3D Requirements
	Reference
	Requirement

	[HDMI 2.0: 10.4.1.4]
TMDS Configuration
	<See reference for details>


Capability(s)
The Sink DUT supports any 2160p 3D Video Format for TMDS Character Rate above 340Mcsc and up to 600Mcsc.
[bookmark: _Toc234530170][bookmark: _Toc242777156]Table 8‑36 Sink Video Timing - 6G – 2160p 3D Generic Equipment
	Item
	Generic Equipment Reference
	Qty.

	1
	TMDS Signal Generator
	1

	2
	I2C Analyzer
	1


Procedure
1. CDF field Sink_Above_340 is “N”, then SKIP this test.
If none of the Video Formats listed in step 4 below is indicated in the EDID, then SKIP this test.
For each tested format and Pixel clock frequency, configure the TMDS Signal Generator to generate a test pattern in the given format at the tested TMDS clock frequency.  The test pattern should permit the operator to determine if the Sink displays the image with no significant distortions (spurious dots, horizontal or vertical jitter, incorrect colors) and in the expected aspect ratio and position.
All tested Video Formats shall be tested at two different TMDS clock frequencies.
The two different TMDS clock frequencies are the minimum and maximum permitted for a Source.  
In the case of 24/30/60Hz formats, these values are +0.5%/-0.6% of 148.5MHz.  
In the case of 25/50Hz formats, these values are +0.5%/-0.5% of 148.5MHz.  
The tested TMDS clock frequency accuracy shall be ±0.05%.
(NOTE: The Scrambling_Enable bit of the Sink DUT is set (=1) by the I2C Analyzer before the transmission of a scrambled video signal from the TMDS Signal Generator).
Setup:
Connect the TMDS Signal Generator to the Sink DUT.
Measure:
Perform the following test for each of the Video Formats listed below and indicated as being supported in the EDID:
3840x2160p 29.97, 30Hz (CEA VIC = 95), 3D structure = Frame Packing.
3840x2160p 25Hz (CEA VIC = 94), 3D structure = Frame Packing.
3840x2160p 23.98, 24Hz (CEA VIC = 93), 3D structure = Frame Packing.
4096x2160p 23.98, 24Hz (CEA VIC = 98), 3D structure = Frame Packing.
4096x2160p 29.97, 30Hz (CEA VIC = 100) , 3D structure = Frame Packing.
4096x2160p 25Hz (CEA VIC = 99) , 3D structure = Frame Packing.
3840x2160p 59.94, 60Hz (CEA VIC = 97), 3D structure = Side-by-Side (Half).
3840x2160p 50Hz (CEA VIC = 96), 3D structure = Side-by-Side (Half).
4096x2160p 59.94, 60Hz (CEA VIC = 102), 3D structure = Side-by-Side (Half).
4096x2160p 50Hz (CEA VIC = 101), 3D structure = Side-by-Side (Half).
3840x2160p 59.94, 60Hz (CEA VIC = 97), 3D structure = Top-and-Bottom.
3840x2160p 50Hz (CEA VIC = 96), 3D structure = Top-and-Bottom.
4096x2160p 59.94, 60Hz (CEA VIC = 102), 3D structure = Top-and-Bottom.
4096x2160p 50Hz (CEA VIC = 101), 3D structure = Top-and-Bottom.

96.1 Configure the TMDS Signal Generator to transmit the tested Video Format to the Sink DUT at the minimum allowable TMDS clock frequency.
96.2 If the Sink DUT does not adequately support this Video Format, then FAIL.
96.3 Configure the TMDS Signal Generator to transmit the tested Video Format to the Sink DUT at the maximum allowable TMDS clock frequency.
96.4 If the Sink DUT does not adequately support this Video Format, then FAIL.
[bookmark: _Toc242776904]Test ID HF2-36: Sink Video Timing – 6G – Non-2160p 24-bit Color Depth
Objective
Confirm that the Sink DUT supports 24-bit Color Depth non-2160p Video Timings with a TMDS Character Rate that is greater than 340Mcsc indicated in the EDID.
[bookmark: _Toc242777157]Table 8‑37 Sink Video Timing – 6G –Non-2160p 24-bit Color Depth Requirements
	Reference
	Requirement

	[HDMI 2.0: 10.1]
Use of the AVI InfoFrame in This Specification
	<See reference for details>

	[HDMI 2.0: 10.4.1.4]
TMDS Configuration
	<See reference for details>

	[HDMI 2.0: 10.3.2]
HDMI Forum Vendor Specific Data Block
	<See reference for details>


Capability(s)
The Sink DUT supports any 24-bit Color Depth non-2160p Video Timing with a TMDS Character Rate greater than 340Mcsc.
[bookmark: _Toc242777158]Table 8‑38 Sink Video Timing – 6G –Non-2160p 24-bit Color Depth Generic Equipment
	Item
	Generic Equipment Reference
	Qty.

	1
	TMDS Signal Generator
	1

	2
	I2C Analyzer
	1


Procedure
1. If the CDF field Sink_Above_340 is “N”, then SKIP this test.
If no Video Timing is listed in the CDF field Sink_Video_Formats_Above_340, then SKIP this test.
For each tested Video Timing, configure the TMDS Signal Generator to generate a test pattern in the given format at the tested TMDS clock frequency. The test pattern should permit the operator to determine if the Sink displays the image with no significant distortions (spurious dots, horizontal or vertical jitter, incorrect colors) and in the expected aspect ratio and position.
All tested Video Timings shall be tested at two different TMDS clock frequencies.
The two different TMDS clock frequencies are the minimum and maximum permitted for the Source. 
For Video Timings with a frame rate of 24, 30, 60Hz (or multiples thereof), these values are +0.5%/-0.6% of the nominal clock frequency. 
For non-2160p video frame rates, these values are +0.5%/-0.5% of the nominal clock frequency. 
The tested TMDS clock frequency accuracy shall be ±0.05%.
(NOTE: The Scrambling_Enable bit of the Sink DUT is set (=1) by the I2C Analyzer before the transmission of a scrambled video signal from the TMDS Signal Generator). 
Setup:
Connect the TMDS Signal Generator to the Sink DUT.
Measure:
For each of the Video Timings listed in CDF field Sink_Video_Formats_Above_340, perform the following:
97.1 Configure the TMDS Signal Generator to transmit the tested Video Timing to the Sink DUT at the minimum allowable TMDS clock frequency.
97.2 If the Sink DUT does not adequately support the format, then FAIL.
97.3 Configure the TMDS Signal Generator to transmit the tested Video Timing to the Sink DUT at the maximum allowable TMDS clock frequency.
97.4 If the Sink DUT does not adequately support the format, then FAIL.

[bookmark: _Toc242776905]Test ID HF2-37: Sink Video Timing – 6G – Non-2160p Deep Color
Objective
Confirm that the Sink supports Deep Color non-2160p Video Timings with a TMDS Character Rate that is greater than 340Mcsc indicated in the EDID.
[bookmark: _Toc242777159]Table 8‑39 Sink Video Timing – 6G –Non-2160p Deep Color Requirements
	Reference
	Requirement

	[HDMI 2.0: 10.1]
Use of the AVI InfoFrame in This Specification
	<See reference for details>

	[HDMI 2.0: 10.4.1.4]
TMDS Configuration
	<See reference for details>

	[HDMI 2.0: 10.3.2]
HDMI Forum Vendor Specific Data Block
	<See reference for details>


Capability(s)
The Sink DUT supports any Deep Color non-2160p Video Timing with a TMDS Character Rate that is greater than  340Mcsc.
[bookmark: _Toc242777160]Table 8‑40 Sink Video Timing – 6G – Non-2160p Deep Color Generic Equipment
	Item
	Generic Equipment Reference
	Qty.

	1
	TMDS Signal Generator
	1

	2
	I2C Analyzer
	1


Procedure
1. If the CDF field Sink_Above_340 is “N”, then SKIP this test.
If no Video Timing is listed in the CDF field Sink_Video_Formats_Above_340_DC, then SKIP this test.
For each tested Video Timing, configure the TMDS Signal Generator to generate a test pattern in the given format at the tested TMDS clock frequency. The test pattern should permit the operator to determine if the Sink displays the image with no significant distortions (spurious dots, horizontal or vertical jitter, incorrect colors) and in the expected aspect ratio and position.
All tested Video Timings shall be tested at two different TMDS clock frequencies.
The two different TMDS clock frequencies are the minimum and maximum permitted for the Source. 
For Video Timings with a frame rate of 24, 30, 60Hz (or multiples thereof), these values are +0.5%/-0.6% of the nominal clock frequency. 
For non-2160p video frame rates, these values are +0.5%/-0.5% of the nominal clock frequency. 
The tested TMDS clock frequency accuracy shall be ±0.05%.
(NOTE:  The Scrambling_Enable bit of the Sink DUT is set (=1) by the I2C Analyzer before the transmission of a scrambled video signal from the TMDS Signal Generator). 
Setup:
Connect the TMDS Signal Generator to the Sink DUT.
Measure:
For each of the Video Timings listed in CDF field Sink_Video_Formats_Above_340_DC, perform the following:
98.1 If DC_36bit of the H14b-VSDB is equal to 1 in the EDID, 
98.1.1 If the value of Max_TMDS_Character_Rate of the HF-VSDB in the EDID x 5 is greater than or equal to 1.5 * the TMDS Character Rate corresponding to the Video Timing (when using 24 bit per Pixel) then:
98.1.1.1 Configure the TMDS Signal Generator to transmit that Video Timing to the Sink DUT using 36-bit Pixel depth and RGB Pixel encoding at the minimum allowable TMDS clock frequency.
98.1.1.2 If the Sink DUT does not adequately support the Video Timing, then FAIL.
98.1.1.3 Configure the TMDS Signal Generator to transmit the tested Video Timing to the Sink DUT at the maximum allowable TMDS clock frequency.
98.1.1.4 If the Sink DUT does not adequately support the Video Timing, then FAIL.
98.1.1.5 If DC_Y444 of the H14b-VSDB is equal to 1 in the EDID then configure the TMDS Signal Generator to transmit that Video Timing to the Sink DUT using 36-bit Pixel depth and YCBCR 4:4:4 Pixel encoding at the minimum allowable TMDS clock frequency.
98.1.1.6 If the Sink DUT does not adequately support the Video Timing, then FAIL.
98.1.1.7 Configure the TMDS Signal Generator to transmit the tested Video Timing to the Sink DUT at the maximum allowable TMDS clock frequency.
98.1.1.8 If the Sink DUT does not adequately support the Video Timing, then FAIL.
98.2 If DC_30bit of the H14b-VSDB is equal to 1 in the EDID:
98.2.1 If the value of Max_TMDS_Character_Rate of the HF-VSDB in the EDID x 5 is greater than or equal to 1.25 * the TMDS Character Rate corresponding to the Video Timing (when using 24 bit per Pixel) then
98.2.1.1 Configure the TMDS Signal Generator to transmit that Video Timing to the Sink DUT using 30-bit Pixel depth and RGB Pixel encoding at the minimum allowable TMDS clock frequency.
98.2.1.2 If the Sink DUT does not adequately support the Video Timing, then FAIL.
98.2.1.3 Configure the TMDS Signal Generator to transmit the tested Video Timing to the Sink DUT at the maximum allowable TMDS clock frequency.
98.2.1.4 If the Sink DUT does not adequately support the Video Timing, then FAIL.
98.2.1.5 If DC_Y444 of the H14b-VSDB Is equal to 1 in the EDID then configure the TMDS Signal Generator to transmit that Video Timing to the Sink DUT using 30-bit Pixel depth and YCBCR 4:4:4 Pixel encoding at the minimum allowable TMDS clock frequency.
98.2.1.6 If the Sink DUT does not adequately support the Video Timing, then FAIL.
98.2.1.7 Configure the TMDS Signal Generator to transmit the tested Video Timing to the Sink DUT at the maximum allowable TMDS clock frequency.
98.2.1.8 If the Sink DUT does not adequately support the Video Timing, then FAIL.
98.3 If DC_48bit of the H14b-VSDB is equal to 1 in the EDID:
98.3.1 If the value of Max_TMDS_Character_Rate of HF-VSDB in the EDID x 5 is greater than or equal to 2 * the TMDS Character Rate corresponding to the Video Timing (when using 24 bit per Pixel) then
98.3.1.1 Configure the TMDS Signal Generator to transmit that Video Timing to the Sink DUT using 48-bit Pixel depth and RGB Pixel encoding at the minimum allowable TMDS clock frequency.
98.3.1.2 If the Sink DUT does not adequately support the Video Timing, then FAIL.
98.3.1.3 Configure the TMDS Signal Generator to transmit the tested Video Timing to the Sink DUT at the maximum allowable TMDS clock frequency.
98.3.1.4 If the Sink DUT does not adequately support the Video Timing, then FAIL.
98.3.1.5 If DC_Y444 of H14b-VSDB is equal to 1 in the EDID then configure the TMDS Signal Generator to transmit that Video Timing to the Sink DUT using 48-bit Pixel depth and YCBCR 4:4:4 Pixel encoding at the minimum allowable TMDS clock frequency.
98.3.1.6 If the Sink DUT does not adequately support the Video Timing, then FAIL.
98.3.1.7 Configure the TMDS Signal Generator to transmit the tested Video Timing to the Sink DUT at the maximum allowable TMDS clock frequency.
98.3.1.8 If the Sink DUT does not adequately support the Video Timing, then FAIL.
[bookmark: _Toc242776906]Test ID HF2-38: Sink Video Timing – 6G – Non-2160p 3D
Objective
Confirm that the Sink supports 3D and non-2160p Video Timings with a TMDS Character Rate that is greater than  340Mcsc.
[bookmark: _Toc242777161]Table 8‑41 Sink Video Timing – 6G –Non-2160p 3D Requirements
	Reference
	Requirement

	[HDMI 2.0: 10.1]
Use of the AVI InfoFrame in This Specification
	<See reference for details>

	[HDMI 2.0: 10.4.1.4]
TMDS Configuration
	<See reference for details>

	[HDMI 2.0: 10.3.2]
HDMI Forum Vendor Specific Data Block
	<See reference for details>


Capability(s)
The Sink supports any 3D and non-2160p Video Timing with a TMDS Character Rate that is greater or equal to 340Mcsc.
[bookmark: _Toc242777162]Table 8‑42 Sink Video Timing – 6G –Non-2160p 3D Generic Equipment
	Item
	Generic Equipment Reference
	Qty.

	1
	TMDS Signal Generator
	1

	2
	I2C Analyzer
	1


Procedure
1. If the CDF field Sink_Above_340 is “N”, then SKIP this test.
If no Video Timing is listed in the CDF field Sink_Video_Formats_Above_340_3D, then SKIP this test.
For each tested Video Timing, configure the TMDS Signal Generator to generate a test pattern in the given format at the tested TMDS clock frequency. The test pattern should permit the operator to determine if the Sink displays the image with no significant distortions (spurious dots, horizontal or vertical jitter, incorrect colors) and in the expected aspect ratio and position.
All tested Video Timings shall be tested at two different TMDS clock frequencies.
The two different TMDS clock frequencies are the minimum and maximum permitted for the Source. 
For Video Timings with a frame rate of 24, 30, 60Hz (or multiples thereof), these values are +0.5%/-0.6% of the nominal clock frequency. 
For non-2160p video frame rates, these values are +0.5%/-0.5% of the nominal clock frequency. 
The tested TMDS clock frequency accuracy shall be ±0.05%.
(NOTE: The Scrambling_Enable bit of the Sink DUT is set (=1) by the I2C Analyzer before the transmission of a scrambled video signal from the TMDS Signal Generator). 
Setup:
Connect the TMDS Signal Generator to the Sink DUT.
Measure:
For each of the Video Timings (and the 3D packing format) listed in the CDF field Sink_Video_Formats_Above_340_3D, perform the following:
99.1 Configure the TMDS Signal Generator to transmit the tested Video Timing to the Sink DUT at the minimum allowable TMDS clock frequency.
99.2 If the Sink DUT does not adequately support the Video Timing, then FAIL.
99.3 Configure the TMDS Signal Generator to transmit the tested Video Timing to the Sink DUT at the maximum allowable TMDS clock frequency.
99.4 If the Sink DUT does not adequately support the Video Timing, then FAIL.


[bookmark: _Toc234529996][bookmark: _Toc242776907]Sink Video Timing 21:9 (64:27) Video Formats Tests
[bookmark: _Toc242776908]Test ID HF2-25: Sink Video Timing – 21:9 (64:27) 
Objective
Confirm that a "21:9" (64:27)-capable Sink DUT, whenever it receives any supported "21:9" (64:27) Video Format, correctly decodes and displays it.
[bookmark: _Toc242777163]Table 8‑43 Sink Video Timing – 21:9 (64:27) Requirements
	Reference
	Requirement

	[HDMI 2.0: 7.5 ]
	<See reference for details>


Capability(s)
The Sink supports one or more 21:9 (64:27) Video Formats.
[bookmark: _Toc242777164]Table 8‑44 Sink Video Timing – 21:9 (64:27) Generic Equipment
	Item
	Generic Equipment Reference
	Qty.

	1
	EDID analyzer
	1

	2
	Test signal generator
	1


Procedure
1. If the CDF field SINK_Video_Formats_21by9 is all “N”, then SKIP this test.
[Check EDID listing of the supported "21:9" (64:27) formats]
Connect the DUT to the EDID Analyzer.
Read the EDID of the Sink DUT.
[Check consistency check EDID vs CDF field]
For each of the VIC codes in the ranges 65..92 and 103..107, check the Short Video Descriptors and the CDF fields:
100.1 If support for this Video Format is listed in the EDID but it is not declared in the CDF field, then FAIL.
100.2 If support for this Video Format is not listed in the EDID but it is declared in the CDF field, then FAIL.
[Check the DUT’s capability to support the Video Formats]
Connect the Test Signal Generator to the Sink DUT.
For each of the VIC codes listed in CDF field SINK_Video_Formats_21by9, configure the Test Signal Generator to generate the Video Timing specified by the VIC code.  The Test Signal Generator shall have a Pixel clock frequency accuracy of ±0.05% or better.  Also configure the Test Signal Generator to output a test image that will allow the tester to observe if the Sink DUT displays the image properly (e.g.,  No distortions such as spurious dots, jitter, wrong colors; correct aspect ratio and position).
100.3 If the Sink supports both VIC codes of a dual aspect ratio pair that share a common Video Timing (see the rows in CEA-861-F Table 1 that have two values in the “VIC” column), then test these VIC codes together by doing the following:
100.3.1 If necessary, put the Sink is in an automatic mode using CDF field Sink_AutoZoomStretch_procedure, where the user has not forced a certain zoom or stretch.
100.3.2 Configure the Test Signal Generator to send the Video Timing associated with the dual aspect ratio pair.
100.3.3 Configure the Test Signal Generator to output an AVI InfoFrame containing the first VIC of the dual aspect ratio pair along with a test image matching the aspect ratio of the VIC being sent in the AVI, to allow the correct aspect ratio to be determined.
100.3.4 Observe the displayed aspect ratio #1.  If the displayed picture is not geometrically correct, then FAIL.
100.3.5 Re-configure the Test Signal Generator to output an AVI InfoFrame containing the other VIC of the dual aspect ratio pair along with a test image matching the aspect ratio of the VIC being sent in the AVI - to allow the correct aspect ratio to be determined.
100.3.6 Observe the displayed aspect ratio #2.  If the displayed picture is not geometrically correct, then FAIL.
100.4 For each unique Video Timing, test both the minimum and maximum permitted Pixel clock frequencies as follows:
For Video Formats with a 25Hz frame rate (or multiples thereof), these values are 
the nominal rate -0.5% and the nominal rate +0.5%.
For Video Formats with a 24 or 30Hz frame rate (or multiples thereof), these values are 
the nominal rate -0.6% and the nominal rate +0.5%.

100.4.1 At each of the two Pixel clock frequencies, observe the image displayed on the Sink DUT.  If it does not properly display the image, then FAIL.

[bookmark: _Toc234529997][bookmark: _Toc242776909]Sink Audio Decoding and Rendering Tests
[bookmark: _Toc234529998][bookmark: _Toc242776910]Sink Audio Decoding and Rendering 3D Audio Tests
[bookmark: _Toc234529999][bookmark: _Toc242776911]Test ID HF2-28: Sink Audio Decoding and Rendering – 3D Audio (L-PCM) – Sample Packet
Objective
Confirm that a 3D Audio (L-PCM) capable Sink supports 3D Audio Sample Packets and signaling.
[bookmark: _Toc234530171][bookmark: _Toc242777165]Table 8‑45 Sink Audio Decoding and Rendering – 3D Audio (L-PCM) – Sample Packet Requirements
	Reference
	Requirement

	[HDMI 2.0: 8.1
	<See reference for details>

	[HDMI 2.0: 9.3.3
	<See reference for details>


Capability(s)
The Source DUT supports 3D Audio.
[bookmark: _Toc234530172][bookmark: _Toc242777166]Table 8‑46 Sink Audio Decoding and Rendering – 3D Audio (L-PCM) – Sample Packet Generic Equipment
	Item
	Generic Equipment Reference
	Qty.

	1
	DDC Master
	1

	2
	EDID Analyzer
	1

	3
	Audio Generator
	1


Procedure
1. If the CDF field Sink_3D_Audio is “N”, then SKIP this test.
Connect the Sink DUT to the Audio Generator, DDC Master, and EDID Analyzer.
Turn on the Sink device, have the DDC Master output +5V Power and read the Sink’s EDID in response to a hot-plug.  If the Hot Plug Detect signal is not received or the EDID is unreadable, then FAIL.
If the maximum number of 3D Audio channels supported by the Sink DUT, as indicated in the HDMI Audio Data Block, is less than 9, then FAIL.
If the maximum number of 3D Audio channels supported by the Sink DUT, as indicated in the HDMI Audio Data Block, is greater than or equal to 9 and less than 12, then perform the following:
101.1 Operate the Audio Generator to output 3D Audio Sample Packets for 9- to 11- audio channels with any DUT-supported Video Format.
101.2 Operate the Sink DUT to receive 3D Audio Sample Packets on the HDMI input and perform a 3D Audio listening test for each of the 9- to 11- audio channels.
101.2.1 Configure the Audio Generator to set the corresponding audio channel to have normal audio sample data and set the remaining audio channels to 0.
101.2.2 For the audio channel of interest, If there is no sound, extraneous sound, or unnecessary mute, then FAIL.
101.2.3 If the remaining audio channels are not muted, then FAIL.
If the maximum number of 3D Audio channels supported by the Sink DUT, as indicated in the HDMI Audio Data Block, is greater than or equal to 12 and less than 24, then perform the following:
101.3 Operate the Audio Generator to output 3D Audio Sample Packets and Audio Metadata Packets for 10.2 audio channels with any DUT-supported Video Format.
101.4 Operate the Sink DUT to receive 3D Audio Sample Packets on the HDMI input and perform a 3D Audio listening test for each of the 10.2 audio channels.
101.4.1 Configure the Audio Generator to set the corresponding audio channel to have normal audio sample data and set the remaining audio channels to 0.
101.4.2 For the audio channel of interest, if there is no sound, extraneous sound, or unnecessary mute, then FAIL.
101.4.3 If the remaining audio channels are not muted, then FAIL.
If the maximum number of 3D Audio channels supported by the Sink DUT, as indicated in the HDMI Audio Data Block, is greater than or equal to 24 and less than 32, then perform the following.
101.5 Operate the Audio Generator to output 3D Audio Sample Packets and Audio Metadata Packets for 22.2 audio channels with any DUT-supported Video Format.
101.6 Operate the Sink DUT to receive 3D Audio Sample Packets on the HDMI input and perform a 3D Audio listening test for each of the 22.2 audio channels.
101.6.1 Configure the Audio Generator to set the corresponding audio channel to have normal audio sample data and set the remaining audio channels to 0.
101.6.2 For the audio channel of interest, if there is no sound, extraneous sound, or unnecessary mute, then FAIL.
101.6.3 If the remaining audio channels are not muted, then FAIL.
If the maximum number of 3D Audio channels supported by the Sink DUT, as indicated in the HDMI Audio Data Block, is equal to 32, then perform the following.
101.7 Operate the Audio Generator to output 3D Audio Sample Packets and Audio Metadata Packets for 30.2 audio channels with any DUT-supported Video Format.
101.8 Operate the Sink DUT to receive 3D Audio Sample Packets on the HDMI input and perform a 3D Audio listening test for each of the 30.2 audio channels.
101.8.1 Configure the Audio Generator to set the corresponding audio channel to have normal audio sample data and set the remaining audio channels to 0.
101.8.2 For the audio channel of interest, if there is no sound, extraneous sound, or unnecessary mute, then FAIL.
101.8.3 If the remaining audio channels are not muted, then FAIL.
Operate the Audio Generator to output 3D Audio Sample Packets for 10.2, 22.2 or 30.2 audio channels with any DUT-supported Video Format.  As for each subpacket where its sample_present field is set to 1, set the corresonding sample_flat field to 1.
101.9 If there is any sound, then FAIL.
[bookmark: _Toc234530000][bookmark: _Toc242776912]Test ID HF2-29: Sink Audio Decoding and Rendering – 3D Audio (One Bit) – Sample Packet
Objective
Confirm that a 3D Audio (One Bit) capable Sink supports One Bit 3D Audio Sample Packets and signaling.
[bookmark: _Toc234530173][bookmark: _Toc242777167]Table 8‑47 Sink Audio Decoding and Rendering – 3D Audio (One Bit) – Sample Packet Requirements
	Reference
	Requirement

	[HDMI 2.0: 8.2
	<See reference for details>

	[HDMI 2.0: 9.3.4
	<See reference for details>


Capability(s)
The Sink receives and handles 3D (One Bit) Audio.
[bookmark: _Toc234530174][bookmark: _Toc242777168]Table 8‑48 Sink Audio Decoding and Rendering – 3D Audio (One Bit) – Sample Packet Generic Equipment
	Item
	Generic Equipment Reference
	Qty.

	1
	DDC Master
	1

	2
	EDID Analyzer
	1

	3
	Audio Generator
	1


Procedure
1. If the CDF field Sink_One_Bit_3D _Audio is “N”, then SKIP this test.
Connect the Sink DUT to the Audio Generator, DDC Master, and EDID Analyzer.
Turn on the Sink device, have the DDC Master output +5V Power and read the Sink’s EDID in response to a hot-plug.  If the Hot Plug Detect signal is not received or the EDID is unreadable, then FAIL.
If the maximum number of One Bit 3D Audio channels supported by the Sink DUT, as indicated in the HDMI Audio Data Block, is less than 9, then FAIL.
If the maximum number of One Bit 3D Audio channels supported by the Sink DUT, as indicated in the HDMI Audio Data Block, is greater than or equal to 9 and less than 12, then perform the following:
102.1 Operate the Audio Generator to output One Bit 3D Audio Sample Packets for 9- to 11- audio channels with any DUT-supported Video Format.
102.2 Operate the Sink DUT to receive One Bit 3D Audio Sample Packets on the HDMI input and perform a One Bit 3D Audio listening test for each of the 9- to 11- audio channels.
102.2.1 Configure the Audio Generator to set the corresponding audio channel to have normal audio sample data and set the remaining audio channels to have mute pattern One Bit audio sample.
102.2.2 For the audio channel of interest, if there is no sound, extraneous sound, or unnecessary mute, then FAIL.
102.2.3 If the remaining audio channels are not muted, then FAIL.
If the maximum number of One Bit 3D Audio channels supported by the Sink DUT, as indicated in the HDMI Audio Data Block, is greater than or equal to 12 and less than 24, then perform the following.
102.3 Operate the Audio Generator to output One Bit 3D Audio Sample Packets and Audio Metadata Packets  for 10.2 audio channels with any DUT-supported Video Format.
102.4 Operate the Sink DUT to receive One Bit 3D Audio Sample Packets on the HDMI input and perform a One Bit 3D Audio listening test for each of the 10.2 audio channels.
102.4.1 Configure the Audio Generator to set the corresponding audio channel to have normal audio sample data and set the remaining audio channels to have mute pattern One Bit audio sample.
102.4.2 For the audio channel of interest, if there is no sound, extraneous sound, or unnecessary mute, then FAIL.
102.4.3 If the remaining audio channels are not muted, then FAIL.
If the maximum number of One Bit 3D Audio channels supported by the Sink DUT, as indicated in the HDMI Audio Data Block, is greater than or equal to 24 and less than 32, then perform the following.
102.5 Operate the Audio Generator to output One Bit 3D Audio Sample Packets and Audio Metadata Packets for 22.2 audio channels with any DUT-supported Video Format.
102.6 Operate the Sink DUT to receive One Bit 3D Audio Sample Packets on the HDMI input and perform a One Bit 3D Audio listening test for each of the 22.2 audio channels.
102.6.1 Configure the Audio Generator to set the corresponding audio channel to have normal audio sample data and set the remaining audio channels to have mute pattern One Bit audio sample.
102.6.2 For the audio channel of interest, if there is no sound, extraneous sound, or unnecessary mute, then FAIL.
102.6.3 If the remaining audio channels are not muted, then FAIL.
If the maximum number of One Bit 3D Audio channels supported by the Sink DUT, as indicated in the HDMI Audio Data Block, is equal to 32, then perform the following.
102.7 Operate the Audio Generator to output One Bit 3D Audio Sample Packets and Audio Metadata Packets for 30.2 audio channels with any DUT-supported Video Format.
102.8 Operate the Sink DUT to receive One Bit 3D Audio Sample Packets on the HDMI input and perform a One Bit 3D Audio listening test for each of the 30.2 audio channels.
102.8.1 Configure the Audio Generator to set the corresponding audio channel to have normal audio sample data and set the remaining audio channels to have mute pattern One Bit audio sample.
102.8.2 For the audio channel of interest, if there is no sound, extraneous sound, or unnecessary mute, then FAIL.
102.8.3 If the remaining audio channels are not muted, then FAIL.
Operate the Audio Generator to output One Bit 3D Audio Sample Packets for 10.2, 22.2 or 30.2 audio channels with any DUT-supported Video Format. As for each subpacket, where its sample_present field is set to 1, set the corresponding sample_invalid field to 1.
102.9 If there is any sound, then FAIL.
[bookmark: _Toc234530001][bookmark: _Toc242776913]Sink Audio Decoding and Rendering Multi-stream Audio Tests
[bookmark: _Toc234530002][bookmark: _Toc242776914]Test ID HF2-30: Sink Audio Decoding and Rendering – Multi-stream Audio (L-PCM and 61937) – Sample Packet
Objective
Confirm that a Multi-stream Audio capable Sink supports Multi-stream Audio Sample Packets and signaling.
[bookmark: _Toc234530175][bookmark: _Toc242777169]Table 8‑49 Sink Audio Decoding and Rendering – Multi-stream Audio (L-PCM and 61937) – Sample Packet Requirements
	Reference
	Requirement

	[HDMI 2.0: 8.4
	<See reference for details>

	[HDMI 2.0: 9.4.1
	<See reference for details>


Capability(s)
The Sink supports MS Audio.
[bookmark: _Toc234530176][bookmark: _Toc242777170]Table 8‑50 Sink Audio Decoding and Rendering – MS Audio (L-PCM and 61937) – Sample Packet Generic Equipment
	Item
	Generic Equipment Reference
	Qty.

	1
	DDC Master
	1

	2
	EDID Analyzer
	1

	3
	Audio Generator
	1


Procedure
1. If the CDF field Sink_MS_Audio is “N”, then SKIP this test.
Connect the Sink DUT to the Audio Generator, DDC Master, and EDID Analyzer.
Turn on the Sink device, have the DDC Master output +5V Power and read the Sink’s EDID in response to a hot-plug.  If the Hot Plug Detect signal is not received or the EDID is unreadable, then FAIL.
103.1 If the HDMI Audio Data Block[Max_Stream_Count] of the Sink DUT equals 0b00, then FAIL.
Operate the Audio Generator to output Multi-stream Audio Sample Packets with any DUT-supported Video Format.
103.2 Set the number of audio streams that are transmitted by the Multi-stream Audio Sample Packets to equal the capability of the Sink DUT as indicated in HDMI Audio Data Block[Max_Stream_Count].
Operate the Sink DUT to receive Multi-stream Audio Sample Packets on the HDMI input and do a Multi-stream Audio listening test for each stream.
103.3 Configure the Audio Generator to set the corresponding audio stream to have normal audio sample data and set all other audio streams to 0.
103.4 For the audio stream of interest, if there is no sound, extraneous sound or unnecessary mute, then FAIL.
103.5 If the remaining audio streams are not muted, then FAIL.
Operate the Audio Generator to output Multi-stream Audio Sample Packets for 2, 3 or 4 audio streams with any DUT-supported Video Format.  As for each subpacket where its stream_present field is set to 1, set the corresonding stream_flat field to 1.
103.6 If there is any sound, then FAIL.
[bookmark: _Toc234530003][bookmark: _Toc242776915]Test ID HF2-46: Sink Audio Decoding and Rendering – MS Audio (One Bit) – Sample Packet
Objective
Confirm that a One Bit Multi-stream Audio capable Sink supports One Bit Multi-stream Audio Sample Packets and signaling.
[bookmark: _Toc234530177][bookmark: _Toc242777171]Table 8‑51 Sink Audio Decoding and Rendering – MS Audio (One Bit) – Sample Packet Requirements
	Reference
	Requirement

	[HDMI 2.0: 8.5
	<See reference for details>

	[HDMI 2.0: 9.4.2
	<See reference for details>


Capability(s)
The Sink supports Multi-stream (One Bit) Audio.
[bookmark: _Toc234530178][bookmark: _Toc242777172]Table 8‑52 Sink Audio Decoding and Rendering – MS Audio (One Bit) – Sample Packet Generic Equipment
	Item
	Generic Equipment Reference
	Qty.

	1
	DDC Master
	1

	2
	EDID Analyzer
	1

	3
	Audio Generator
	1


Procedure
1. If the CDF field Sink_One_Bit_MS_Audio is “N”, then SKIP this test.
Connect the Sink DUT to the Audio Generator, DDC Master, and EDID Analyzer.
Turn on the Sink device, have the DDC Master output +5V Power and read the Sink’s EDID in response to a hot-plug.  If the Hot Plug Detect signal is not received or the EDID is unreadable, then FAIL.
104.1 If the HDMI Audio Data Block[Max_Stream_Count] of the Sink DUT equals 0b00, then FAIL.
Operate the Audio Generator to output One Bit Multi-stream Audio Sample Packets with any DUT-supported Video Format.
104.2 Set the number of audio streams that are transmitted by the One Bit Multi-stream Audio Sample Packets to equal the capability of the Sink DUT as indicated in HDMI Audio Data Block[Max_Stream_Count].
Operate the Sink DUT to receive One Bit Multi-stream Audio Sample Packets on the HDMI input and then perform a One Bit Multi-stream Audio listening test for each audio stream.
104.3 Configure the Audio Generator to set the corresponding audio stream to have normal audio sample data and set all other audio streams to have mute pattern One Bit audio sample.
104.4 For the audio stream of interest, if there is no sound, extraneous sound or unnecessary mute, then FAIL.
104.5 If the remaining audio streams are not muted, then FAIL.
Operate the Audio Generator to output One Bit 3D Audio Sample Packets for 10.2, 22.2 or 30.2 audio channels with any DUT-supported Video Format. As for each subpacket where its sample_present field is set to 1, set the corresponding sample_invalid field to 1.
104.6 If there is any sound, then FAIL.
[bookmark: _Toc234530004][bookmark: _Toc242776916]Sink Audio Decoding and Rendering HBR Audio Tests
[bookmark: _Toc234530005][bookmark: _Toc242776917]Sink Audio Decoding and Rendering CEA-861-F Audio Tests
[bookmark: _Toc242776918]Test ID HF2-27: Sink Audio Encoding – CEA-861-F Audio – Decoding and Rendering
Objective
Confirm that whenever the Sink DUT receives a supported audio format, it properly decodes and renders it.
[bookmark: _Toc242777173]Table 8‑53 Sink Audio Decoding and Rendering – CEA-861-F Audio Decoding and Rendering Requirements
	Reference
	Requirement

	[HDMI 2.0: 9.1 ]
	<See reference for details>


Capability(s)
The Sink DUT supports one or more of the Audio Formats defined in CEA-861-F.
[bookmark: _Toc242777174]Table 8‑54 Sink Audio Decoding and Rendering – CEA-861-F Audio Decoding and Rendering Generic Equipment
	Item
	Generic Equipment Reference
	Qty.

	1
	DDC Master
	1

	2
	EDID analyzer
	1

	3
	Test signal generator
	1


Procedure
1. If the DUT has all fields SINK_AudioFormats_861F set to “N”, then SKIP this test.
[Check EDID listing of the supported formats]
Connect the DUT to the EDID Analyzer.
Read the EDID of the DUT.
Use the EDID Analyzer to gather all of the Short Audio Descriptor(s) present in the EDID in order to determine if the DUT declares support for each of the audio formats in the following list:
MPEG-4 HE AAC.
MPEG-4 HE AAC v2.
MPEG-4 AAC LC.
MPEG-4 HE AAC + MPEG Surround.
MPEG-4 AAC LC + MPEG Surround.
DRA.

Perform the following checks for each of the supported formats from the list above:
105.1 If support for this Audio Format is listed in the EDID but it is not declared in the CDF field SINK_AudioFormats_861F, then FAIL.
105.2 If support for this Audio Format is not listed in the EDID but it is declared in the CDF field SINK_AudioFormats_861F, then FAIL.
[Check decoding and rendering of the supported formats]
Connect the DUT to Test Signal Generator.
For each of the supported audio formats listed in the Capabilities-field SINK_AudioFormats_861F:
105.3 Set the Test Signal Generator to generate such a signal.
105.4 If the DUT does not correctly decode and render this audio signal, then FAIL.
[bookmark: _Toc234530006][bookmark: _Toc242776919]Sink A/V Relationship Tests
[bookmark: _Toc234530007][bookmark: _Toc242776920]Sink A/V Relationship Auto Lip-sync Tests
[bookmark: _Toc242776921][bookmark: _Toc234530008]Test ID HF2-42 Sink A/V Relationship – DALS
Objective
Confirm that the Sink DUT correctly handles the Dynamic Auto Lipsync feature.
[bookmark: _Toc242777175]Table 8‑55 Sink A/V Relationship – DALS Requirements
	Reference
	Requirement

	[HDMI 2.0: 10.6, 10.7]
	<See reference for details>


Capability(s)
The Sink DUT supports DALS.
[bookmark: _Toc242777176]Table 8‑56 Sink A/V Relationship – DALS Generic Equipment
	Item
	Generic Equipment Reference
	Qty.

	1
	EDID Analyzer
	1

	2
	Test Signal Generator
	1

	3
	Video/Audio Latency Measurement Equipment
	1

	4
	CEC Device Emulator
	1

	5
	CEC Protocol Analyzer
	1


Procedure
1. If the CDF field SINK_DALS is "N", then SKIP this test.
[Compare the EDID listing of latencies with the CDF and check actual latency vs. declared values]
[bookmark: _Ref236874877]Connect the DUT to the EDID Analyzer.
Read the EDID of the DUT.
Check the latency-related fields in the H14b-VSDB against the latency values supplied in the CDF:
106.1 [bookmark: _Ref242771424][bookmark: _Ref242771540]If the CDF field Sink_Lipsync_Indicated[footnoteRef:6] is "N", then FAIL ("device with DALS needs to include latency values in the EDID"). [6:  See the CDF spreadsheet "CDF1_4b_all_rev2.xls", tab "Sink CDF", which can be downloaded from http://www.hdmi.org/download/CDF1_4b_all_rev2.xls.] 

106.2 If the CDF field Sink_Lipsync_Indicated5 is “Y”, then:
106.2.1 If the H14b-VSDB field "Latency_Fields_Present" is equal to 0, then FAIL ("mismatch CDF-EDID for latency").
106.2.2 If the CDF field Sink_Video_Latency5 is not equal to the latency in the H14b-VSDB field Video_Latency, then FAIL.
106.2.3 If the CDF field Sink_Audio_Latency5 is not equal to the latency in the H14b-VSDB field Audio_Latency, then FAIL.
106.2.4 If the H14b-VSDB field "I_Latency_Fields_Present" is equal to 1, then:
106.2.4.1 If the CDF field Sink_Video_I_Latency5 is not equal to the latency in the H14b-VSDB field Interlaced_Video_Latency, then FAIL.
106.2.4.2 If the CDF field Sink_Audio_I_Latency5 is not equal to the latency in the H14b-VSDB field Interlaced_Audio_Latency, then FAIL.
If the CDF field Sink_Lipsync_Indicated5 is "N" and the SINK_DALS is “Y”, then FAIL ("device with DALS needs to include latency values in the EDID").
[bookmark: _Ref236874949]If the CDF field Sink_Lipsync_Indicated5 is “Y” then perform the following latency measurement to compare the latency values declared in the EDID with the DUT's actual latency values:
106.3 Connect the DUT to the Test Signal Generator.  Sends a video/audio lipsync test signal (see Engineering Guideline: Measurement of Video-Audio Latency) to the DUT using the Video Format defined in the CDF field SINK_Video_Format_default_latencies.  The Content Type in the AVI InfoFrame shall be set to "No data" (see [HDMI: Table 8-6]).
See Engineering Guideline: Measurement of Video-Audio Latency for the suggested method for measuring the latency.
106.4 If the DUT has a low-latency mode (e.g.,  "game mode"), instruct it to change to the normal latency mode (see the CDF field SINK_Low_Latency_Mode for how to leave the low latency mode).
106.5 Power cycle the DUT and measure the video and audio latency towards the DUT's screen and speakers.
106.6 If the measured video and audio latencies differ by more than {threshold}[footnoteRef:7] from the video and audio latency values declared in the H14b-VSDB fields Video_Latency and Audio_Latency or Interlaced_Video_Latency and Interlaced_Audio_Latency (if present and transmitted video is interlaced video), then FAIL. [7:  {threshold} for all latency measurements = 20 ms] 

[Check the latency for the “default” Video Format (Sink)]
[bookmark: _Ref236816848]Connect the DUT to the Test Signal Generator.  Send a video/audio lipsync test signal to the DUT using the Video Format defined in the CDF field SINK_Video_Format_default_latencies.  The Content Type in the AVI InfoFrame shall be set to "No data" (see [HDMI: Table 8-6]).
If the DUT has a low-latency mode (e.g.,  "game mode"), instruct it to change to the normal latency mode (see the CDF field SINK_Low_Latency_Mode for how to leave the low latency mode).
Power cycle the DUT and monitor whether it sends a <Report Current Latency> CEC message and measure the video and audio latency towards the DUT’s screen and speakers.
If the DUT has not sent a <Report Current Latency> message after startup, then FAIL.
If the DUT has sent multiple <Report Current Latency> messages after startup, then FAIL.
Check the operands of this <Report Current Latency> message:
106.7 If the [Physical Address] is not identical to the Physical Address read from the Sink's EDID, then FAIL
106.8 If the measured video latency differs by more than {threshold} from the [Video Latency], then FAIL
106.9 If the [Low Latency Mode] in [Latency Flags] is equal to 1, then FAIL.

If the measured video and audio latencies differ by more than {threshold} from the video and audio latency values declared in the H14b-VSDB fields Video_Latency and Audio_Latency, then FAIL.
[bookmark: _Ref236817545]In this setup, also measure the latency of the DUT’s audio output[footnoteRef:8], and check the operands of the 
<Report Current Latency> message: [8:  If the DUT has ARC, then use ARC for this measurement; otherwise if it has an SPDIF output, then use SPDIF, otherwise if it has analog L/R output, then use analog L/R output.  If the DUT does not have any of these outputs, then SKIP this part (step 14) of the test.] 

106.10 If [Audio Output Compensated] is not equal to 3 and the [Audio Output Delay] operand is present in the message, then FAIL “illegal combination”.
106.11 If [Audio Output Compensated] is equal to 0, then FAIL “value [Audio Output Compensated] is equal to 0 not allowed for TV”.
106.12 If [Audio Output Compensated] is equal to 1 and the measured latency on the DUT’s audio output differs by more than {threshold} from audio latency declared in the H14b-VSDB, then FAIL.
106.13 If [Audio Output Compensated] is equal to 2 and the measured latency on the DUT’s audio output differs by more than {threshold} from 0, then FAIL.
106.14 If [Audio Output Compensated] is equal to 3 and the measured latency on the DUT’s audio output differs by more than {threshold} from the [Audio Output Delay], then FAIL.
Send a <Request Current Latency> message with the DUT’s Physical Address as parameter.
If the DUT does not respond with a <Report Current Latency> message with the correct parameters (i.e.  The same as were checked in the previous steps), then FAIL.
Using the same setup, set the Test Signal Generator to generate a video/audio Lipsync test signal to the DUT with one of the other formats supported by the Sink (see the CDF field SINK_Video_Format_other_latencies); the Content Type in the AVI InfoFrame shall be set to "No data" (see [HDMI: Table 8-6]).
If the CDF field SINK_Video_Format_other_latencies is empty, SKIP steps 19 through 24.
[bookmark: _Ref241594233]If the DUT has not sent a <Report Current Latency> message upon the Video Format change with one of the other formats listed in supported by the Sink (see the CDF field SINK_Video_Format_other_latencies), then FAIL.
If the DUT sends multiple <Report Current Latency> messages upon the Video Format change, then FAIL.
Check the operands of this <Report Current Latency> message:
106.15 If the [Physical Address] is not identical to the Physical Address read from the Sink's EDID, then FAIL
106.16 If the measured video latency differs by more than {threshold} from the [Video Latency], then FAIL
106.17 If the [Low Latency Mode] in [Latency Flags] is equal to 1, then FAIL “flag [Low Latency Mode] should be 0 when not in Low Latency mode”.
In this setup, also measure the latency of the DUT’s audio output, and check the operands of the <Report Current Latency> message just received:
106.18 If [Audio Output Compensated] is not equal to 3 and the [Audio Output Delay] operand is present in the message, then FAIL “illegal combination”.
106.19 If [Audio Output Compensated] is equal to 0, then FAIL “value [Audio Output Compensated] is equal to 0 not allowed for TV”.
106.20 If [Audio Output Compensated] is equal to 1 and the measured latency on the DUT’s audio output differs by more than {threshold} from the [Video Latency] from the <Report Current Latency> message just received , then FAIL.
106.21 If [Audio Output Compensated] is equal to 2 and the measured latency on the DUT’s audio output differs by more than {threshold} from 0, then FAIL.
106.22 If [Audio Output Compensated] is equal to 3 and the measured latency on the DUT’s audio output differs by more than {threshold} from the [Audio Output Delay], then FAIL.
Send a <Request Current Latency> message with the DUT’s Physical Address as parameter.
[bookmark: _Ref236816744]If the DUT does not respond with a <Report Current Latency> message with the correct parameters (i.e.  The same as were checked in the previous steps), then FAIL.
[Check the latency for the low-latency mode (Sink)]
If the Sink does have a low latency mode (i.e. when the CDF field SINK_Low_Latency_Mode is not “N/A”), then perform the tests in steps 26 through 39.
[bookmark: _Ref236817815]Continuing with the same setup as for the previous test, switch the DUT into it’s low latency mode (see the CDF field SINK_Low_Latency_Mode for how to enter that mode), and monitor whether the DUT sends a <Report Current Latency> CEC message, and measure the video and audio latency towards the DUT's screen and speakers.
If the DUT has not sent a <Report Current Latency> message when changing into the low-latency mode, then FAIL.
If the DUT sends multiple <Report Current Latency> messages when changing into the low-latency mode, then FAIL.
Check the operands of this <Report Current Latency> message:
106.23 If the [Physical Address] is not identical to the Physical Address read from the Sink's EDID, then FAIL.
106.24 If the measured video latency differs by more than {threshold} from the [Video Latency], then FAIL.
106.25 If the [Low Latency Mode] in [Latency Flags] is equal to 0, then FAIL “flag [Low Latency Mode] should be 1 when in Low Latency mode”.
In this setup, also measure the latency of the DUT’s audio output, and check the operands of the <Report Current Latency> message just received:
106.26 If [Audio Output Compensated] is not equal to 3 and the [Audio Output Delay] operand is present in the message, then FAIL “illegal combination”.
106.27 If [Audio Output Compensated] is equal to 0, then FAIL “value [Audio Output Compensated] is equal to 0 not allowed for TV”.
106.28 If [Audio Output Compensated] is equal to 1 and the measured latency on the DUT’s audio output differs by more than {threshold} from the [Video Latency] from the <Report Current Latency> message just received, then FAIL.
106.29 If [Audio Output Compensated] is equal to 2 and the measured latency on the DUT’s audio output differs by more than {threshold} from 0, then FAIL.
106.30 If [Audio Output Compensated] is equal to 3 and the measured latency on the DUT’s audio output differs by more than {threshold} from the [Audio Output Delay], then FAIL.
Send a <Request Current Latency> message with the DUT’s Physical Address as parameter.
If the DUT does not respond with a <Report Current Latency> message with the correct parameters (i.e. The same as were checked in the previous steps), then FAIL.
Continuing with this same setup, switch the DUT back into it’s normal latency mode (see the CDF field SINK_Low_Latency_Mode for how to leave the low latency mode), and monitor whether the DUT sends a <Report Current Latency> CEC message, and measure the video and audio latency towards the DUT's screen and speakers.
If the DUT has not sent a <Report Current Latency> message when changing out of low-latency mode, then FAIL.
If the DUT sends multiple <Report Current Latency> messages when changing out of low-latency mode, then FAIL.
Check the operands of this <Report Current Latency> message:
106.31 If the [Physical Address] is not identical to the Physical Address read from the Sink's EDID, then FAIL.
106.32 If the measured video latency differs by more than {threshold} from the [Video Latency], then FAIL.
106.33 If the [Low Latency Mode] in [Latency Flags] is equal to 1, then FAIL “flag [Low Latency Mode] should be 0 when not in Low Latency mode”.
In this setup, also measure the latency of the DUT’s audio output, and check the operands of the <Report Current Latency> message just received:
106.34 If [Audio Output Compensated] is not equal to 3 and the [Audio Output Delay] operand is present in the message, then FAIL “illegal combination”.
106.35 If [Audio Output Compensated] is equal to 0, then FAIL “value [Audio Output Compensated] is equal to 0 not allowed for TV”.
106.36 If [Audio Output Compensated] is equal to 1 and the measured latency on the DUT’s audio output differs by more than {threshold} from the [Video Latency] from the <Report Current Latency> message just received, then FAIL.
106.37 If [Audio Output Compensated] is equal to 2 and the measured latency on the DUT’s audio output differs by more than {threshold} from 0, then FAIL.
106.38 If [Audio Output Compensated] is equal to 3 and the measured latency on the DUT’s audio output differs by more than {threshold} from the [Audio Output Delay], then FAIL.
Send a <Request Current Latency> message with the DUT’s Physical Address as parameter.
[bookmark: _Ref236817872]If the DUT does not respond with a <Report Current Latency> message with the correct parameters (i.e. The same as were checked in the previous steps), then FAIL.
[bookmark: _Toc242776922]Sink HDMI-VSIFs Tests
[bookmark: _Toc234530009][bookmark: _Toc242776923]Sink HDMI-VSIFs 3D OSD Disparity Tests
[bookmark: _Toc242776924]Test ID HF2-43 Sink HDMI-VSIFs – 3D OSD Disparity
Objective
Confirm that the whenever Sink DUT receives “3D OSD Disparity” data, it correctly decodes and uses the information in the HF-VSIF.
[bookmark: _Toc242777177]Table 8‑57 Sink HDMI-VSIFs – 3D OSD Disparity Requirements
	Reference
	Requirement

	[HDMI 2.0: 7.4.1, 10.2, and 10.3.2]
	Definition and requirements for "3D OSD Disparity" feature


Capability(s)
The Sink DUT supports 3D OSD Disparity.
[bookmark: _Toc242777178]Table 8‑58 Sink HDMI-VSIFs – 3D OSD Disparity Generic Equipment
	Item
	Generic Equipment Reference
	Qty.

	1
	Test signal generator
	1

	2
	EDID Analyzer
	1


Procedure
[Check the proper handling of HDMI VSDBs on all Sink DUTs – irrespective of whether they support 3D and/or 3D OSD Disparity features]
1. Connect Sink DUT to the EDID Analyzer.
Read the DUT's EDID with the EDID Analyzer.
If the DUT's EDID contains an HF-VSDB with 3D_OSD_Disparity equal to 1, then do the following:
107.1 If 3D_present field is not present in the H14b-VSDB, then FAIL.
107.2 If 3D_present field is present in the H14b-VSDB and is not set to 1, then FAIL.
107.3 If 3D_present field is present in the H14b-VSDB and is set to 1 and the CDF field SINK_OSD_Disparity is "N", then FAIL.
[Check operation of the 3D OSD Disparity feature if the Sink DUT supports it]
 If the CDF field SINK_OSD_Disparity is "Y", then do the following:
107.4 Check the value of the HF-VSDB field '3D_OSD_Disparity' in the EDID that was read in step 2.
107.4.1 If no HF-VSDB was found, or if the HF-VSDB field '3D_OSD_Disparity'=0, then FAIL.
107.5 Connect the DUT to Test Signal Generator.
107.6 Set the DUT in a mode where the effects of 3D OSD Disparity can be observed (see the CDF field SINK_OSD_Disparity_procedure).
107.7 Send one of the 3D formats supported by the Sink along with varying 3D OSD Disparity Data in the HF-VSIF (see the 4 test conditions detailed below).
a. 3D_DisparityData_present = 1, 
3D_DisparityData_version = 001, 
3D_DisparityData_length = 3, 
followed by 3 bytes DisparityData containing with varying values for video_min_disparity_hint (varies between -120 and 0 in a sinusoidal pattern with a period of 20 seconds) and video_max_disparity_hint (equal to value_min_disparity_hint +30).
b. 3D_DisparityData_present = 1, 
3D_DisparityData_version = 010, 
3D_DisparityData_length = 3, 
followed by 3 bytes DisparityData containing with multi_region_disparity_length = 2, and 
varying values for min_disparity_in_picture[0] (varies between -20 and 0 in a sinusoidal pattern with a period of 20 seconds) , and 
max_disparity_in_picture (equal to min_disparity_in_picture[0] +5).
c. 3D_DisparityData_present = 1, 
3D_DisparityData_version = 010, 
3D_DisparityData_length = 3, 
3D_DisparityData_length = 11, 
followed by 3 bytes DisparityData containing multi_region_disparity_length = 10, and max_disparity_in_picture at constant value (+5), and 
min_disparity_in_picture[0] (varies between -20 and 0 in a sinusoidal pattern with a period of 20 seconds), and 
min_disparity_in_picture[i=1..9] = round(min_disparity_in_picture[0] / [i])
d. (combination of “a” and “c”)
3D_DisparityData_present = 1, 
3D_DisparityData_version = 011, 
3D_DisparityData_length = 14, 
followed by 3 bytes DisparityData containing with values for video_max_disparity_hint and video_min_disparity_hint (varying as specified under “a”), and 
followed by 11 bytes of 3D_DisparityData with values for multi_region_disparity_length = 10, max_disparity_in_picture, and 
min_disparity_in_picture[0..9] (varying as specified under “c”).

107.7.1 Check the DUT’s reaction to the signaling of each of the test conditions a, b, c, and d listed above:
107.7.1.1 Operate the DUT to enable some OSD and disable it after some time (repeat several times).
107.7.1.2 If the DUT does not use the OSD Disparity Data (i.e. The OSD is shown at the same Disparity level on each repeat cycle, and it does not depend on the actual value of the Disparity sent at the moment of bringing up the OSD), then FAIL.
107.8 Repeat step 4.4 where PB2  of the HF-VSIF (the 2nd octet of the OUI) is replaced by 0x5E (and the checksum is updated accordingly), but the other contents is as described in step 4.4. This change means the VSIF is no longer an HF-VSIF, and the 3D OSD Disparity feature shall not be used by DUT.
107.8.1 If the DUT uses the 3D OSD Disparity Data in step 4.4.1.2, then FAIL.
107.9 Restore the setup of step 4.4 (with OSD Disparity feature operational on DUT). Then, the TE seamlessly changes (only) the contents of HF-VSIF with 3D_Valid=0, PB6..PB27=0 and checksum filled with correctly calculated value.
107.9.1 If the DUT continue to use the 3D OSD Disparity feature, then FAIL (maximum reaction time = 1 second).
107.10 Restore the setup of step 4.4 (with OSD Disparity feature operational on DUT). Then, the TE seamlessly stops the insertion of the HF-VSIF (but transmission of other elements of HDMI signal is not changed).
107.10.1 If the DUT continue to use the 3D OSD Disparity feature, then FAIL (maximum reaction time = 1 second).
[bookmark: _Toc242776925]Sink HDMI-VSIFs Dual-View Tests
[bookmark: _Toc242776926]Test ID HF2-40 Sink HDMI-VSIFs – Dual-View
Objective
Confirm that the Sink DUT correctly decodes and uses the information in the Vendor Specific InfoFrame, whenever it receives “Dual View”.
[bookmark: _Toc242777179]Table 8‑59 Sink HDMI-VSIFs – Dual-View Requirements
	Reference
	Requirement

	[HDMI 2.0: 7.4.2 and 10.2 and 10.3.2]
	Definition and requirements for "Dual View" feature


Capability(s)
The Sink DUT supports Dual-View.
[bookmark: _Toc242777180]Table 8‑60 Sink HDMI-VSIFs – Dual-View Generic Equipment
	Item
	Generic Equipment Reference
	Qty.

	1
	EDID analyzer
	1

	2
	Test signal generator
	1


Procedure
1. If the CDF field SINK_DualView is “N”, then SKIP this test.
[Check EDID listing of the supported feature]
Connect the DUT to the EDID Analyzer.
Read the EDID of the DUT.
108.1 If there is no H14b-VSDB in the EDID, then FAIL.
108.2 If the H14b-VSDB in the EDID does not contain the field 3D_present with value 3D_present equal to 1, then FAIL.
108.3 If there is no HF-VSDB in the EDID, then FAIL.
108.4 If the HF-VSDB in the EDID does not contain the field Dual_View equal to 1, then FAIL.
[Check operation of the supported feature]
Connect the DUT to Test Signal Generator, and place DUT in a mode where the Dual View feature can be utilized (see the CDF field SINK_DualView_procedure).
[bookmark: _Ref239966966]For each of the 3D formats that the Sink supports, send a 3D Video Format with clear, sufficiently different, visual indications of the “left” and “right” signals, along with HF-VSIF with 3D_Valid=1, 3D_F_Structure and 3D_F_Ext_Data (if 3D_F_Structure is equal to 0b1000..0b1111), 3D_AdditionaInfo_present = 1 and 3D_DualView = 1, 3D_ViewDependency = 00, 3D_Preferred2DView = 00.
108.5 [bookmark: _Ref239967041]Verify that the DUT correctly displays this in “Dual View” mode where the viewer sees video that is transported in either the “left” or the “right” images, but not both.  If it is not displayed correctly, then FAIL.
(NOTE: If the Sink has a display mode where both “left” and “right” modes are presented on the same screen (at non-overlapping positions), this is also allowed).
Repeat step 5 where PB2 of the HF-VSIF (the 2nd octet of the OUI) is replaced by 0x5E (and the checksum is updated accordingly), but the other contents is as described in step 5. This change means the VSIF is no longer an HF-VSIF, and the Dual-View feature shall not be used by DUT. If the DUT shows "Dual View" behaviour in step 5.1, then FAIL.
Restore the setup of step 5 (with Dual View feature operational on DUT). Then, the TE seamlessly changes (only) the contents of HF-VSIF with 3D_Valid=0, PB6..PB27=0 and checksum filled with correctly calculated value.
108.6 If the DUT continue to use the Dual View feature, then FAIL (maximum reaction time = 1 second).
Restore the setup of step 5 (with Dual View feature operational on DUT). Then, the TE seamlessly stops the insertion of the HF-VSIF (but transmission of other elements of HDMI signal is not changed).
108.7 If the DUT continue to use the Dual View feature, then FAIL (maximum reaction time = 1 second).
[bookmark: _Toc234530010][bookmark: _Toc242776927]Sink EDID Tests
[bookmark: _Ref231355107][bookmark: _Toc234530011][bookmark: _Ref360781944][bookmark: _Toc242776928]Sink EDID 6G HF-VSDB Tests
[bookmark: _Toc242776929]Test ID HF2-10: Sink Video Timing – 6G – HF-VSDB
Objective
Confirm that the Sink DUT contains a valid HF-VSDB.
[bookmark: _Toc242777181]Table 8‑61 Sink Video Timing - 6G – HF-VSDB
	Reference
	Requirement

	[HDMI 2.0: 10.3.2]
HDMI Forum Vendor Specific Data Block
	<See reference for details>


Capability(s)
The Sink DUT supports any Video Format/color mode for TMDS Character Rate above 340Mcsc up to 600Mcsc.
[bookmark: _Toc242777182]Table 8‑62 Sink Video Timing - 6G – HF-VSDB
	Item
	Generic Equipment Reference
	Qty.

	1
	EDID Analyzer
	1


Procedure
1. If the CDF field Sink_Above_340 is “N”, then SKIP this test.
Setup:
Connect the EDID Analyzer to the Sink DUT.
Measure:
Perform the following for the first CEA Timing Extension in the EDID:
109.1 Find the first Data block with the values 0b011xxxxx, 0xD8, 0x5D, 0xC4 in the first 4 bytes (where ‘xxxxx’ can be any 5 bit value).
109.2 If no Data Block in first CEA Extension has the signature above, then FAIL, “Missing HF-VSDB”.
109.3 If this Data Block (HF-VSDB) is not located immediately following the H14b-VSDB (with the values 0b011xxxxx, 0x03, 0x0C, 0x00 in the first 4 bytes), then FAIL.
109.4 If byte 0, bits0-4 (VSDB_Length) is less than 7, then FAIL.
109.5 If byte 0, bits0-4 (VSDB_Length) is more than 7 and if any byte from byte 8 through byte N (VSDB_Length) does not equal 0x00, then FAIL.
109.6 If byte 4 (Version) does not equal 1, then FAIL.
109.7 If byte 5 (Max_TMDS_Character_Rate) is less than 0x45 (indicating 345MHz), then FAIL.
109.8 If byte 6 bit 7 (SCDC_present) equals 0, then FAIL.
[bookmark: _Toc234530012][bookmark: _Toc242776930]Sink EDID YCBCR 4:2:0 Data Block Tests
[bookmark: _Toc234530013][bookmark: _Toc242776931]Test ID HF2-31: Sink EDID – YCBCR 4:2:0 - Data Blocks
Objective
Confirm that a YCBCR 4:2:0 capable Sink DUT EDID contains a valid Video Data Block and/or YCBCR 4:2:0 Capability Map Data Block
[bookmark: _Toc234530179][bookmark: _Toc242777183]Table 8‑63 Sink EDID - YCBCR 4:2:0 Related Data Block Requirements
	Reference
	Requirement 

	[HDMI 2.0: 7.1]
	“When transmitting a Video Format listed in Table 7-1, Source Devices may utilize the YCBCR 4:2:0 Pixel Encoding method defined in this section with the VIC set to the corresponding value.” 

	[HDMI 2.0: 7.1.2]
	“To indicate support for YCBCR 4:2:0 Pixel Encoding, an HDMI Sink shall use a Y420CMDB (YCBCR 4:2:0 Capability Map Data Block) and/or Y420VDB (YCBCR 4:2:0 Video Data Block), as defined in CEA-861-F Section 7.5.10 and 7.5.11, in its EDID, for all Video Formats for which it supports YCBCR 4:2:0 Pixel Encoding.”

	CEA-861-F, Section 7.5.10
	<See reference for details on YCBCR 4:2:0 Video Data Block>

	CEA-861-F, Section 7.5.11
	<See reference for details on YCBCR 4:2:0 Capability Map Data Block>


Capability(s)
The Sink DUT supports at least one Video Format in YCBCR 4:2:0 color sampling mode.
[bookmark: _Toc234530180][bookmark: _Toc242777184]Table 8‑64 Sink EDID - YCBCR 4:2:0 Data Block Generic Equipment
	Item
	Generic Equipment
	Quantity

	1
	DDC Master
	1

	2
	EDID Analyzer
	1


Procedure
1. If the CDF field Sink_HDMI_YCBCR_420 is “N”, then SKIP this test.
Connect the Sink DUT to the DDC Master and EDID Analyzer.
Turn on the Sink DUT, have the DDC Master output +5V Power and read the Sink DUT’s EDID in response to a hot-plug.  If the Hot Plug Detect signal is not received or the EDID is unreadable, then FAIL.
Using the EDID Analyzer, examine the YCBCR 4:2:0 Video Data Block or YCBCR 4:2:0 Capability Map Data Block (Y420VDB) of the EDID, parse and extract the declared SVDs. Also, examine the EDID’s Video Data Block(s) for later steps.
For each VIC included in the CDF field Sink_HDMI_YCBCR_420_Video_Formats:
110.1 If the VIC included in the CDF field Sink_HDMI_YCBCR_420_Video_Formats is not included in the extracted SVDs from the EDID, then FAIL.
If neither Y420VDB nor Y420CMDB is present in DUT's EDID, then FAIL.
If Y420VDB is present, and the length of Y420VDB is equal to 1, then FAIL.
If Y420CMDB is present and (Y420VDB[length] > 1) and no bits in Capability Bit Map set (=1), then FAIL.
For each SVD included in the body of the Y420VDB:
110.2 If the same SVD (VIC) is included in the EDID's Video Data Block(s), then FAIL.
110.3 If this SVD (VIC) is that of an interlaced Video Format or a Video Format that requires pixel repetition, then FAIL.
110.4 If support for this SVD (VIC) is indicated in CDF field Sink_HDMI_YCBCR_420_Video_Formats as "N", then FAIL.
For each bit set to 1 in the Capability Bit Map of the Y420CMDB:
110.5 If there is no SVD (VIC) corresponding to this bit in the EDID's Video Data Block(s), then FAIL.
110.6 If this SVD (VIC) corresponding to this bit in the EDID's Video Data Block(s) is that of an interlaced Video Format or a Video Format that requires pixel repetition, then FAIL.
110.7 If support for this SVD (VIC) is indicated in the CDF field Sink_HDMI_YCBCR_420_Video_Formats as "N", then FAIL.
[bookmark: _Toc234530015][bookmark: _Toc234530014][bookmark: _Toc242776932]Test ID HF2-32: Sink EDID – YCBCR 4:2:0 BT.2020 – Data Block
Objective
Confirm that a YCBCR 4:2:0 BT.2020 capable Sink DUT EDID contains a valid Colorimetry Data Block
[bookmark: _Toc234530181][bookmark: _Toc242777185]Table 8‑65 Sink EDID - YCBCR 4:2:0 BT.2020 Data Block Requirements
	Reference
	Requirement 

	[HDMI 2.0: 7.1]
	“Sink Devices that are capable of, and wish to indicate support for receiving colorimetry as defined in ITU-R BT.2020, shall incorporate an EDID Colorimetry Data Block as defined in CEA-861-F Table 56 and 57, and should evaluate AVI InfoFrame bits C1..C0 and EC2..EC0 as defined in CEA-861-F Tables 10 and 12 ” 

	CEA-861-F, Section 7.6.5
	<See reference for details on Colorimetry Data Block>


Capability(s)
The Sink DUT supports at least one Video Format in YCBCR 4:2:0 with BT.2020 colorimetry.
[bookmark: _Toc234530182][bookmark: _Toc242777186]Table 8‑66 Sink EDID - YCBCR 4:2:0 BT.2020 EDID Generic Equipment
	Item
	Generic Equipment
	Quantity

	1
	DDC Master
	1

	2
	EDID Analyzer
	1


Procedure
1. If the CDF fields Sink_HDMI_YCBCR_420_BT2020_YCC and Sink_HDMI_YCBCR_420_BT2020_cYCC are both “N”, then SKIP this test.
If the CDF field Sink_HDMI_YCBCR_420 is “N”, then FAIL.
If the CDF fields Sink_HDMI_YCBCR_420_DC10 and Sink_HDMI_YCBCR_420_DC12 are both ”N”, then FAIL.
If the CDF field Sink_Above_340 is “N”, then FAIL.
Connect the Sink DUT to the DDC Master and EDID Analyzer.
Turn on the Sink DUT, have the DDC Master output +5V Power and read the Sink DUT’s EDID in response to a hot-plug.  If the Hot Plug Detect signal is not received or the EDID is unreadable, then FAIL.
Using the EDID Analyzer, examine the Colorimetry Data Block of the EDID.
111.1 If the EDID does not contain a Colorimetry Data Block, then FAIL.
111.2 If the Colorimetry Data Block length does not equal 3, then FAIL.
111.3 If the CDF field Sink_HDMI_YCBCR_420_BT2020_YCC is "Y" and byte 3 bit 6 (BT2020YCC) of the Colorimetry Data Block does not equal 1, then FAIL.
111.4 If the CDF field Sink_HDMI_YCBCR_420_BT2020_cYCC is "Y" and byte 3 bit 5 (BT2020cYCC) of the Colorimetry Data Block does not equal 1, then FAIL.
[bookmark: _Toc234530017][bookmark: _Toc242776933]Test ID HF2-35: Sink EDID – YCBCR 4:2:0 Deep Color HF-VSDB
Objective
Confirm that a YCBCR 4:2:0 Deep Color Pixel encoding-capable Sink DUT EDID contains a valid HF-VSDB.
[bookmark: _Toc234530183][bookmark: _Toc242777187]Table 8‑67 Sink EDID YCBCR 4:2:0 Deep Color HF-VSDB Requirements
	Reference
	Requirement 

	[HDMI 2.0: 7.1.1]
	“A Sink capable of supporting Deep Color 4:2:0 Pixel encoding shall set (=1) the appropriate DC_XXbit_420 bits of the HF-VSDB to indicate which color depths are supported.  See section 10.3.2.  Sink Devices may support any combination of DC_XXbit_420 bit settings”

	[HDMI 2.0: 10.3.2]
	“Inclusion of the HF-VSDB in EDID by Sink Devices is optional unless the Sink supports one or more of the features listed in Table 10-5.  If one or more of the features listed in Table 10-5 are supported, the inclusion of the HF-VSDB in EDID mandatory.”
“Max_TMDS_ Character_Rate [1 byte] Indicates the maximum TMDS Character Rate supported.  The maximum Rate = Max_TMDS_Character_Rate * 5 MHz.  If the Sink does not support TMDS Character Rates > 340 Mcsc, then the Sink shall set this field to 0.  If the Sink supports TMDS Character Rates > 340 Mcsc, the Sink shall set Max_TMDS_Character_Rate appropriately and non-zero.” 
 “DC_30bit_420 [1 bit] When set (=1), the Sink supports 10‐bits/component Deep Color 4:2:0 Pixel encoding.
When reset (=0), the Sink does not support 10‐bits/component Deep Color 4:2:0 Pixel encoding.”
“DC_36bit_420 [1 bit] When set (=1), the Sink supports 12‐bits/component Deep Color 4:2:0 Pixel encoding.
When reset (=0), the Sink does not support 12‐bits/component Deep Color 4:2:0 Pixel encoding.”
“DC_48bit_420 [1 bit] When set (=1), the Sink supports 16‐bits/component Deep Color 4:2:0 Pixel encoding.
When reset (=0), the Sink does not support 16‐bits/component Deep Color 4:2:0 Pixel encoding.”


Capability(s)
The Sink DUT supports at least one Video Format in YCBCR 4:2:0 color sampling mode with 10, 12 or 16-bits per color component.
[bookmark: _Toc234530184][bookmark: _Toc242777188]Table 8‑68 Sink EDID YCBCR 4:2:0 Deep Color HF-VSDB Generic Equipment
	Item
	Generic Equipment
	Quantity

	1
	DDC Master
	1

	2
	EDID Analyzer
	1


Procedure
1. If the CDF fields Sink_HDMI_YCBCR_420_DC10 , Sink_HDMI_YCBCR_420_DC12, and Sink_HDMI_YCBCR_420_DC16  are all “N”, then SKIP this test.
If the CDF field Sink_HDMI_YCBCR_420 is “N”, then FAIL.
If CDF field Sink_Above_340 is "N", then FAIL.
Connect the Sink DUT to the DDC Master and EDID Analyzer.
Turn on the Sink DUT, have the DDC Master output +5V Power and read the Sink DUT’s EDID in response to a hot-plug.  If the Hot Plug Detect signal is not received or the EDID is unreadable, then FAIL.
HF-VSDB (Vendor-Specific Data Block (PB0, PB1, PB2, PB3 = 0b011xxxxx, 0xD8,0x5D, 0xC4)) test.
112.1 Using the EDID Analyzer, examine the HF-VSDB of the EDID and read and confirm the following items:
112.1.1 Verify the VSDB_length field :
112.1.1.1 If the VSDB_length (the lower 5 bits of byte 0) is less than 7, then FAIL.
112.1.1.2 If the VSDB_length (the lower 5 bits of byte 0) is greater than 7 AND any byte from byte 8 through byte N (=VSDB_length) does not equal 0x00, then FAIL.
112.1.2 If this Data Block (HF-VSDB) is not located immediately following the H14b-VSDB (with the values 0b011xxxxx, 0x03, 0x0C, 0x00 in the first 4 bytes) then FAIL
112.1.3 Extension Field:
112.1.3.1 If byte 4 (Version) does not equal 1, then FAIL.
112.1.3.2 Calculate the highest TMDS Character Rate when using 4:2:0 Deep Color as follows;
112.1.3.2.1 Extract the Pixel Frequency of the supported 4:2:0 Video Formats from the Video Format with the highest Pixel Frequency from the Video Formats declared in the CDF field Sink_HDMI_YCBCR_420_Video_Formats.  And calculate the Multiplying_factor as follows:
112.1.3.2.1.1 If the CDF field Sink_HDMI_YCBCR_420_DC16 is “Y”, then the Multiplying_factor is equal to 1.
112.1.3.2.1.2 ELSE if the CDF field Sink_HDMI_YCBCR_420_DC12 is “Y”, then the Multiplying_factor is equal to 0.75.
112.1.3.2.1.3 ELSE if the CDF field Sink_HDMI_YCBCR_420_DC10 is “Y”, then the Multiplying_factor is equal to 0.625.
112.1.3.2.2 Calculate the corresponding TMDS Character Rate by multiplying the Pixel Frequency of the 4:2:0 Video Format by this Multiplying_factor.
112.1.3.3 If the value of byte 5 (Max_TMDS_Character_Rate) multiplied by 5 is less than this calculated TMDS Character Rate, then FAIL.
112.1.3.4 If byte 6 bit 5 (Rsvd) and bit 4 (Rsvd) do not equal 0, then FAIL.
112.1.3.5 If byte 7 bits 7 … 3 (Rsvd) do not equal 0, then FAIL.
112.1.3.6 If the CDF field Sink_HDMI_YCBCR_420_DC10 is “Y” and byte 7 bit 0 does not equal 1, then FAIL.
112.1.3.7 If the CDF field Sink_HDMI_YCBCR_420_DC12 is “Y” and byte 7 bit 1 does not equal 1, then FAIL.
112.1.3.8 If the CDF field Sink_HDMI_YCBCR_420_DC16 is “Y” and byte 7 bit 2 does not equal 1, then FAIL.
[bookmark: _Toc234530018][bookmark: _Toc242776934]Sink EDID 21:9 (64:27) Video Formats HF-VSDB Tests
[bookmark: _Toc234530019][bookmark: _Toc242776935]Sink EDID 3D and Multi-stream Audio Data Block Tests
[bookmark: _Toc234530020][bookmark: _Toc242776936]Test ID HF2-39: Sink EDID – 3D and Multi-stream Audio Data Blocks
Objective
Confirm that the structure of the HDMI Audio Data Block in the EDID is valid.
[bookmark: _Toc234530185][bookmark: _Toc242777189]Table 8‑69 Sink EDID 3D and Multi-stream Audio Data Block Requirements
	Reference
	Requirement

	[HDMI 2.0: 10.3.3]
	<See reference for details>


Capability(s)
The Sink DUT supports 3D (L-PCM), 3D (One Bit), MS (L-PCM), or MS (One Bit) Audio.
[bookmark: _Toc234530186][bookmark: _Toc242777190]Table 8‑70 Sink EDID 3D and Multi-stream Audio Data Block Generic Equipment
	Item
	Generic Equipment Reference
	Qty.

	1
	DDC Master
	1

	2
	EDID Analyzer
	1


Procedure
1. Connect the Sink DUT to DDC Master and EDID Analyzer
If the CDF field Sink_3D_Audio is “N” and Sink_One_Bit_3D _Audio is “N” and Sink_MS_Audio is “N” and Sink_One_Bit_MS_Audio is “N”, then SKIP this test.
113.1 If there is no HDMI Audio Data Block present in the EDID, then FAIL. 
Turn on the Sink device, have the DDC Master output +5V Power and read the Sink’s EDID in response to a hot-plug.  If the Hot Plug Detect signal is not received or the EDID is unreadable, then FAIL.
113.2 If the EDID is readable but an HDMI Audio Data Block is not included, then FAIL.
HDMI Audio Data Block test:
113.3 If byte 3 bits 7, 6, 5, 4, and 3 are not equal to 0, then FAIL.
113.3.1 If Sink_MS_Audio is equal to “Y” or Sink_One_Bit_MS_Audio is equal to “Y”, if byte 3 bits 1 and 0 (Max_Stream_Count) are equal to 0, then FAIL.
113.3.2 If Sink_MS_Audio is equal to “N” and Sink_One_Bit_MS_Audiois equal to “N”, if byte 3 bits 1 and 0 (Max_Stream_Count) are not equal to 0, then FAIL.
113.3.3 If CDF field Sink_MS_Audio_Mixed is "Y", and byte 3 bit 2 (Supports_MS_NonMixed) is equal to 0, then FAIL.
113.4 If byte 4 bits 7, 6, 5, 4, and 3 are not equal to 0, then FAIL.
113.5 If byte 4 bits 2, 1, and 0 (NUM_HDMI_3D_AD) is greater than 6, then FAIL.
113.6 If byte 4 bits 2, 1, and 0 (NUM_HDMI_3D_AD) is greater than 0, then a number (NUM_HDMI_3D_AD) of HDMI 3D Audio Descriptors shall be included following byte 4, otherwise, FAIL.
113.7 If Sink_3D_Audio is equal to “Y” or Sink_One_Bit_3D _Audio is equal to “Y”, if byte 4 bits 2, 1, and 0 (NUM_HDMI_3D_AD) are equal to 0, then FAIL.
113.8 If Sink_3D_Audio is equal to “N” and Sink_One_Bit_3D _Audio is equal to “N”, if byte 4 bits 2, 1, and 0 (NUM_HDMI_3D_AD) are not equal to 0, then FAIL.
113.9 If byte 4 bits 2, 1, and 0 (NUM_HDMI_3D_AD) are greater than 0 and the last HDMI 3D Audio Descriptor is not followed by an HDMI 3D Speaker Allocation Descriptor, then FAIL.
113.10 For each HDMI 3D Audio Descriptor (4 bytes long) in the HDMI Audio Data Block:
113.10.1 If byte 1 bits 7, 6, 5, and 4 are not equal to 0, then FAIL.
113.10.2 If byte 2 bits 7, 6, and 5 are not equal to 0, then FAIL.
113.10.3 If byte 3 bit 7 is not equal to 0, then FAIL.
113.10.4 If byte 3 bits 6, 5, 4, 3, 2, 1, and 0 are equal to 0, then FAIL.
113.10.5 If the Audio Format Code is equal to 0001b (L-PCM) and byte 4 bits 2, 1, and 0 are equal to 0, then FAIL.
113.10.6 If Audio Format Code is equal to 0001b (L-PCM) and byte 4 bits 7, 6, 5, 4, and 3 are not equal to 0, then FAIL.
113.11 Examine the HDMI 3D Speaker Allocation Descriptor (4 bytes long) in the HDMI Audio Data Block:
113.11.1 If byte 4 bits 7, 6, 5, and 4 (ACAT) are not 0001b or 0010b or 0011b, then FAIL.
113.11.2 If byte 3 bits 7, 6, and 5 are not equal to 0, then FAIL.
113.11.3 If byte 4 bits 3, 2, 1, and 0 are not equal to 0, then FAIL.
113.11.4 If byte 1 bit 6 is not equal to 0, then FAIL.
[bookmark: _Toc234530021][bookmark: _Toc242776937]Sink EDID CEA 861-F Audio Extensions HF-VSDB Tests
[bookmark: _Toc234530023][bookmark: _Toc242776938]Sink EDID Independent-View HF-VSDB Tests
[bookmark: _Toc242776939]Test ID HF2-41 Sink EDID – HDMI-VSDBs – Independent-View
Objective
Confirm that the Sink DUT has the correct content in the HF-VSDB for the “independent view” feature.
[bookmark: _Toc242777191]Table 8‑71 Sink EDID HDMI-VSDBs – Independent-View Requirements
	Reference
	Requirement

	[HDMI 2.0: 7.4.3, 10.2, and 10.3.2]
	Definition and requirements for "Independent View" feature


Capability(s)
The Sink DUT supports Independent-View.
[bookmark: _Toc242777192]Table 8‑72 Sink EDID HDMI-VSDBs – Independent-View Generic Equipment
	Item
	Generic Equipment Reference
	Qty.

	1
	EDID analyzer
	1

	2
	Test signal generator
	1


Procedure
1. If the CDF field SINK_IndepView is “N”, then SKIP this test.
[Check EDID listing of the supported feature]
Connect the DUT to the EDID Analyzer.
Read the EDID of the DUT.
114.1 If there is no H14b-VSDB in the EDID, then FAIL.
114.2 If the H14b-VSDB in the EDID does not contain the field 3D_present with value 3D_present equal to 1, then FAIL.
114.3 If there is no HF-VSDB in the EDID, then FAIL.
114.4 If the HF-VSDB in the EDID does not contain the field Independent_View equal to 1, then FAIL.
[bookmark: _Toc234530024][bookmark: _Toc242776940]Sink EDID Video Format Declaration Tests
[bookmark: _Toc235192668][bookmark: _Toc242776941]Test ID HF2-26 Sink EDID – Video Format Declaration
Objective
Confirm that an HDMI 2.0-capable Sink DUT correctly declares support for Video Formats in its EDID.
[bookmark: _Toc235192864][bookmark: _Toc242777193]Table 8‑73 Sink EDID - Video Format Declaration Requirements
	Reference
	Requirement 

	[HDMI 2.0: 10.3.1]
	To indicate support for any Video Format in CEA-861-F Tables 1, 2 and 3, an HDMI Sink shall use a Short Video Descriptor (SVD) containing the Video Code for that format.

	[HDMI 2.0: 10.3.1]
	Sinks that support one or more formats listed in Table 10-2 shall declare these both in the H14b-VSDB (with  HDMI_VIC = 01..04) as well as in the Video Data Block (with VIC codes from Table 10-2).


(NOTE: The test for the first of these requirements related to 4:2:0 Video Formats is covered in test HF2-31).
Capability(s)
The Sink DUT supports any Video Format newly defined in (or through) HDMI 2.0.
[bookmark: _Toc235192865][bookmark: _Toc242777194]Table 8‑74 Sink EDID - Video Format Declaration Generic Equipment
	Item
	Generic Equipment
	Quantity

	1
	DDC Master
	1

	2
	EDID Analyzer
	1


Procedure
1. If CDF field SINK_Video_Formats_21by9 is all “N” and CDF field Sink_Above_340 is “N”, then SKIP this test.
Connect the Sink DUT to the DDC Master and EDID Analyzer.
Turn on the Sink DUT, have the DDC Master output +5V Power and read the Sink’s EDID in response to a hot-plug. If the Hot Plug Detect signal is not received or the EDID unreadable, then FAIL.
Analyze the DUT's declared supported Video Formats in the Video Data Block(s) (SVDs) and the H14b-VSDB (HDMI_VICs).
If CDF field SINK_Video_Formats_21by9 is not all “N”, then:
115.1 For each Video Format listed in SINK_Video_Formats_21by9, if this Video Format has an associated VIC (see CEA-861-F Tables 1,2,3): 
115.1.1 If the VIC for this Video Format is not included in the extracted SVDs from the EDID, then FAIL. 
If the CDF field Sink_Above_340 is “Y, then:
115.2 For each Video Format listed in the H14b-VSDB with HDMI_VIC = 01,02,03,04:
115.2.1 If the corresponding VIC (see [HDMI 2.0: Table 10-2]) is not included in the extracted SVDs from the DUT's EDID, then FAIL.
[bookmark: _Toc242776942]Sink EDID Non-2160p Tests
[bookmark: _Toc242776943]Test ID HF2-53 Sink EDID – HF-VSDB
Objective
Confirm that a Sink DUT EDID contains a valid HF-VSDB when required by any feature.
[bookmark: _Toc242777195]Table 8‑75 Sink EDID HF-VSDB Requirements
	Reference
	Requirement 

	[HDMI 2.0: 10.3.2]
	“Inclusion of the HF-VSDB in EDID by Sink Devices is optional unless the Sink supports one or more of the features listed in Table 10-5.  If one or more of the features listed in Table 10-5 are supported, the inclusion of the HF-VSDB in EDID mandatory.”
“Max_TMDS_ Character_Rate [1 byte] Indicates the maximum TMDS Character Rate supported.  The maximum Rate = Max_TMDS_Character_Rate * 5 MHz.  If the Sink does not support TMDS Character Rates > 340 Mcsc, then the Sink shall set this field to 0.  If the Sink supports TMDS Character Rates > 340 Mcsc, the Sink shall set Max_TMDS_Character_Rate appropriately and non-zero.”



Capability(s)
The Sink DUT supports at least one feature that requires the inclusion of the HF-VSDB.
[bookmark: _Toc242777196]Table 8‑76 Sink EDID HF-VSDB Generic Equipment
	Item
	Generic Equipment
	Quantity

	1
	DDC Master
	1

	2
	EDID Analyzer
	1


Procedure
1. Connect the Sink DUT to the DDC Master and EDID Analyzer.
1. Turn on the Sink DUT, have the DDC Master output +5V Power and read the Sink DUT’s EDID in response to a hot-plug.
117. If the Hot Plug Detect signal is not received, then FAIL.
117. If the EDID is unreadable, then FAIL.
1. HF-VSDB (Vendor-Specific Data Block (PB0, PB1, PB2, PB3 = 0b011xxxxx, 0xD8,0x5D, 0xC4)) test.
118. Using the EDID Analyzer, examine if a HF-VSDB is present in the EDID.
118. If at least one of the CDF fields Sink_HDMI_YCBCR_420_DC10, Sink_HDMI_YCBCR_420_DC12, Sink_HDMI_YCBCR_420_DC16, SINK_OSD_Disparity, SINK_DualView, SINK_IndepView, Sink_SCDC, Sink_Above_340, Sink_LTE_340Mcsc_Scrambling equals “Y”, and the HF-VSDB is not present, then FAIL, "HF-VSDB required but missing"
118. If the HF-VSDB is present, read and confirm the following items:
2. Verify the VSDB_length field:
0. If the VSDB_length (the lower 5 bits of byte 0) is less than 7, then FAIL.
0. If the VSDB_length (the lower 5 bits of byte 0) is greater than 7 AND any byte from byte 8 through byte N (=VSDB_length) does not equal 0x00, then FAIL.
2. If this Data Block (HF-VSDB) is not located immediately following the H14b VSDB (with the values 0b011xxxxx, 0x03, 0x0C, 0x00 in the first 4 bytes) then FAIL
2. Extension Field:
2. If byte 4 (Version) does not equal 1, then FAIL.
2. If the value of byte 5 (Max_TMDS_Character_Rate) is any value between 0x01 and 0x44 (indicating between 5-340Mcsc), then FAIL.
2. If byte 6 bit 5 (Rsvd) and bit 4 (Rsvd) do not equal 0, then FAIL.
2. If byte 6 bit 7 (SCDC_Present) equals 0, and byte 6 bit 6 (RR_Capable) equals 1, then FAIL, “RR_Capable without SCDC_Present not allowed.”
2. If byte 7 bits 7 … 3 (Rsvd) do not equal 0, then FAIL.
2. Verify the DUT’s HF-VSDB matches the CDF fields:
3. If CDF field Sink_SCDC is “Y” and byte 6 bit 7 (SCDC_Present) is set to 0, then FAIL.
3. If CDF field Sink_SCDC is “N” and byte 6 bit 7 (SCDC_Present) is set to 1, then FAIL.
3. If CDF field Sink_SCDC_Read_Request is “Y” and byte 6 bit 6 (RR_Capable) is set to 0, then FAIL.
3. If CDF field Sink_SCDC_Read_Request is “N” and byte 6 bit 6 (RR_Capable) is set to 1, then FAIL.
3. If CDF field Sink_LTE_340Mcsc_Scrambling is “Y” and byte 6 bit 3 (LTE_340Mcsc_scramble) is set to 0, then FAIL.
3. If CDF field Sink_LTE_340Mcsc_Scrambling is “N” and byte 6 bit 3 (LTE_340Mcsc_scramble) is set to 1, then FAIL.
3. If CDF field SINK_IndepView is “Y” and byte 6 bit 2 (Independent_view) is set to 0, then FAIL.
3. If CDF field SINK_IndepView is “N” and byte 6 bit 2 (Independent_view)is set to 1, then FAIL.
3. If CDF field SINK_DualView is “Y” and byte 6 bit 1 (Dual_View) is set to 0, then FAIL.
3. If CDF field SINK_DualView is “N” and byte 6 bit 1 (Dual_View) is set to 1, then FAIL.
3. If CDF field SINK_OSD_Disparity is “Y” and byte 6 bit 0 (3D_OSD_Disparity) is set to 0, then FAIL.
3. If CDF field SINK_OSD_Disparity is “N” and byte 6 bit 0 (3D_OSD_Disparity) is set to 1, then FAIL.
3. If CDF field Sink_HDMI_YCBCR_420_DC16 is “Y” and byte 7 bit 2 (DC_48bit_420) is set to 0, then FAIL.
3. If CDF field Sink_HDMI_YCBCR_420_DC16 is “N” and byte 7 bit 2 (DC_48bit_420) is set to 1, then FAIL.
3. If CDF field Sink_HDMI_YCBCR_420_DC12 is “Y” and byte 7 bit 1 (DC_36bit_420) is set to 0, then FAIL.
3. If CDF field Sink_HDMI_YCBCR_420_DC12 is “N” and byte 7 bit 1 (DC_36bit_420) is set to 1, then FAIL.
3. If CDF field Sink_HDMI_YCBCR_420_DC10 is “Y” and byte 7 bit 0 (DC_30bit_420) is set to 0, then FAIL.
3. If CDF field Sink_HDMI_YCBCR_420_DC10 is “N” and byte 7 bit 0 (DC_30bit_420) is set to 1, then FAIL.
3. If CDF field Sink_Above_340 is “Y” and byte 5 (Max_TMDS_Character_Rate) = 0, then FAIL. 

[bookmark: _Toc242776944]Sink E-DDC Protocol Tests
[bookmark: _Toc234530025][bookmark: _Toc242776945]Sink E-DDC Protocol – Read Request
[bookmark: _Toc242776946]Test ID HF2-11 Sink E-DDC – Read Request – Power Disable
Objective
To verify that if for any reason the +5V Power signal is removed, the Read Request feature shall be disabled by the Sink, the bit RR_Enable shall be cleared to 0, and the SDA line shall be released.
[bookmark: _Toc242777197]Table 8‑77 Sink E-DDC – Read Request – Power Disable Requirements
	Reference
	Requirement 

	[HDMI 2.0: 10.4.4]
	If for any reason the +5 Power signal is removed, the Read Request feature shall be disabled by the Sink, the bit RR_Enable shall be cleared to 0, and the SDA line shall be released.


Capability(s)
The Sink supports the ability to initiate communications with the Source through the use of an SCDC Read Request and it is capable of setting at least one bit in the SCDCS - Update Flags register.
[bookmark: _Toc242777198]Table 8‑78 Sink E-DDC – Read Request – Power Disable Generic Equipment
	Item
	Generic Equipment
	Quantity

	1
	DDC Master
	1

	2
	SCDC Analyzer
	1


Procedure
1. If the CDF field Sink_SCDC_Read_Request is “N”, then SKIP this test.
1. Set RR_Enable = 1.
1. For each bit field that the sink is capable of setting in the SCDCS - Update Flags register:
121.1 Write one to the bit field to clear it.
121.1.1 Generate the necessary stimulus to cause the Sink to set the bit and then immediately stop driving SDA and SCL. (For example, for the RR_Test bit, set  TestReadRequestDelay = 1, set TestReadRequest = 1, stop driving SDA and SCL and wait for these signals to float high.)
121.2 When the Sink drives SDA low, the DDC Master de-asserts the +5V Power signal.
121.2.1 Confirm that the Sink stops driving SDA low within 1ms and if it does not, then FAIL.
121.3 After 100ms, reassert the +5V.
121.3.1 Wait 150ms, read back RR_Enable, and confirm that it was disabled by the Sink. If it was not, then FAIL.
[bookmark: _Toc242776947]Test ID HF2-34 Sink E-DDC – Read Request – SCDC Update Flag Response
Objective
Verify that the sink issues an SCDC Read Request in response to any SCDC Update Flags transitioning from a zero to one.
[bookmark: _Toc242777199]Table 8‑79 Sink E-DDC – Read Request – SCDC Update Flag Response Requirements
	Reference
	Requirement 

	[HDMI 2.0: 10.4.4]
	When SCDC Read Request is enabled ... and when any Update Flag … transitions from 0 to 1, the Sink shall notify the Source by generating a Read Request.


Capability(s)
The Sink supports the ability, when necessary in support of at least one other feature, to initiate communications with the Source through the use of an SCDC Read Request and it is capable of setting at least one bit in the SCDCS - Update Flags register. CDF field Sink_SCDC_Read_Request is “Y”.
[bookmark: _Toc242777200]Table 8‑80 Sink E-DDC – Read Request – SCDC Update Flag Response Generic Equipment
	Item
	Generic Equipment
	Quantity

	1
	DDC Master
	1

	2
	SCDC Analyzer
	1


Procedure
1. If the CDF field Sink_SCDC_Read_Request is “N”, then SKIP this test.
1. For each bit field that the sink is capable of setting in the SCDCS - Update Flags register:
123. Write one to the bit field being tested to clear it.
123. Set RR_Enable = 1. 
123. At t = 0 ms, generate the necessary stimulus to cause the Sink to set the bit. If using the E-DDC channel to accomplish this, then immediately stop driving SDA and SCL after the stimulus is written. (For example, if setting the RR_Test bit, set  TestReadRequestDelay = 1, set TestReadRequest = 1, stop driving SDA and SCL and wait for these signals to float high.) 
123. Monitor SDA and observe whether the sink drives it low at the time that it is expected. (For example, for RR_Test with TestReadRequestDelay = 1, monitor delay from the time that TestReadRequest is set, which is expected to be 1 ms.) 
3. If the Sink does not drive SDA low at the t = TestReadRequestDelay ± 0.5 ms, then FAIL.
3. Read the SCDC Update flags and check the bit field being tested.
1. If the bit field being tested is not set (=1), then FAIL.
123. Move to the next bit field.
[bookmark: _Toc242776948]Test ID HF2-44 Sink E-DDC – Read Request – SCDC Wait For Buss Free
Objective
Verify that the sink postpones issuing an SCDC Read Request until the Bus Free Condition is true.
[bookmark: _Toc242777201]Table 8‑81 Sink E-DDC – Read Request – SCDC Wait For Buss Free Requirements
	Reference
	Requirement 

	[HDMI 2.0: 10.4.4]
	If the I2C bus is busy, the Sink shall postpone generating the SCDC Read Request until the I2C bus becomes free for the minimum bus free time (tBUF).


Capability(s)
The Sink supports the ability, when necessary in support of at least one other feature, to initiate communications with the Source through the use of an SCDC Read Request and it is capable of setting at least one bit in the SCDCS - Update Flags register.
[bookmark: _Toc242777202]Table 8‑82 Sink E-DDC – Read Request – SCDC Wait For Buss Free Generic Equipment
	Item
	Generic Equipment
	Quantity

	1
	DDC Master
	1

	2
	SCDC Analyzer
	1


Procedure
1. If the CDF field Sink_SCDC_Read_Request is “N”, then SKIP this test.
1. For each bit field that the sink is capable of setting in the SCDCS - Update Flags register:
125. Write one to the bit field to clear it.
125. Set RR_Enable = 1. 
125. Generate the necessary stimulus to cause the Sink to set the bit and then immediately stop driving SDA and SCL. (For example, for the RR_Test bit, set  TestReadRequestDelay = 1, set TestReadRequest = 1, stop driving SDA and SCL and wait for these signals to float high.) 
125. Monitor SDA and when the sink is expected to drive it low, initiate one or more transactions that will cause the bus to not be free at any point during the time that the sink is expected to initiate a Read Request. (For example, for RR_Test with TestReadRequestDelay = 1, initiate transactions at t = 0.95ms from the time that TestReadRequest was set.) 
3. If it is observed that The Sink drives SDA low when the bus is not free, then FAIL.
3. If it is observed that The Sink drives SDA low after the bus becomes free but before the minimum bus free time (tBUF), then FAIL.
3. After the bus has been free for the minimum bus free time (tBUF), if the Sink does not drive SDA low within 0.5ms, then FAIL.
[bookmark: _Toc242776949]Test ID HF2-45 Sink E-DDC – Read Request – SDA Release After SCL Low Transition
Objective
To verify the timely release of the SDA signal by the Sink after the Source asserts SCL in response to a Sink-initiated START condition.
[bookmark: _Toc242777203]Table 8‑83 Sink E-DDC – Read Request – SDA Release After SCL Low Transition Requirements
	Reference
	Requirement 

	[HDMI 2.0: 10.4.4]
	When generating a Read Request on the bus and the SCL transitions to low, the Sink shall release the SDA signal within  the maximum data valid acknowledge time (tVD;ACK) as required by the I2C Specification


Capability(s)
The Sink supports the ability, when necessary in support of at least one other feature, to initiate communications with the Source through the use of an SCDC Read Request and it is capable of setting at least one bit in the SCDCS - Update Flags register.
[bookmark: _Toc242777204]Table 8‑84 Sink E-DDC – Read Request – SDA Release After SCL Low Transition Generic Equipment
	Item
	Generic Equipment
	Quantity

	1
	DDC Master
	1

	2
	SCDC Analyzer
	1


Procedure
1. If the CDF field Sink_SCDC_Read_Request is “N”, then SKIP this test.
1. For each bit field that the sink is capable of setting in the SCDCS - Update Flags register:
127. Write one to the bit field to clear it.
127. Set RR_Enable = 1. 
127. Generate the necessary stimulus to cause The Sink to set the bit and then immediately stop driving SDA and SCL. (For example, for the RR_Test bit, set TestReadRequestDelay = 1, set TestReadRequest = 1, stop driving SDA and SCL and wait for these signals to float high.) 
127. Respond to the Read Request in accordance with “Figure 10-4: Read Request Signal” of HDMI 2.0 except that the test equipment may choose to not drive SDA low as shown in the figure. This will allow the TE to observe whether the Sink de-asserts SDA in response to the Test Source driving SCL low.
3. If the Sink does not release the SDA signal within the maximum data valid acknowledge time (tVD;ACK) as required by the I2C specification, then FAIL.
[bookmark: _Toc242776950]Test ID HF2-47 Sink E-DDC – Read Request – Response I2C Conformance
Objective
To confirm that the Sink conforms to the I2C Specification when the source takes over the bus in response to a Read Request.
[bookmark: _Toc242777205]Table 8‑85 Sink E-DDC – Read Request – Response I2C Conformance Requirements
	Reference
	Requirement 

	[HDMI 2.0: 10.4.4]
	Regardless of whether a START condition on the bus is initiated by the Source or initiated by the Sink (i.e., by  generating a Read Request), the Sink shall respond in accordance with the I2C specification.


Capability(s)
The Sink supports the ability, when necessary in support of at least one other feature, to initiate communications with the Source through the use of an SCDC Read Request and it is capable of setting at least one bit in the SCDCS - Update Flags register.
[bookmark: _Toc242777206]Table 8‑86 Sink E-DDC – Read Request – Response I2C Conformance Generic Equipment
	Item
	Generic Equipment
	Quantity

	1
	DDC Master
	1

	2
	SCDC Analyzer
	1


Procedure
1. If the CDF field Sink_SCDC_Read_Request is “N”, then SKIP this test.
1. For each bit field that the sink is capable of setting in the SCDCS - Update Flags register:
129.1 Write one to the bit field to clear it.
129.2 Set RR_Enable = 1. 
129.3 [bookmark: _Ref240103066]Generate the necessary stimulus to cause The Sink to set the bit and then immediately stop driving SDA and SCL. (For example, for the RR_Test bit, set  TestReadRequestDelay = 1, set TestReadRequest = 1, stop driving SDA and SCL and wait for these signals to float high.) 
129.4 Respond to the Read Request in accordance with [HDMI 2.0: Figure 10-4] “Read Request Signal” except that the test equipment may choose to not drive SDA low as shown in the figure. This will allow the TE to observe whether the Sink de-asserts SDA in response to the Test Source driving SCL low.
129.4.1 If The Sink does not release the SDA signal within the maximum data valid acknowledge time (tVD;ACK) as required by the I2C specification, then FAIL.
129.4.2 Complete a valid I2C transaction to read the SCDC Update Flags registers to discover which function or functions have new values. Verify that The Sink conforms to the I2C specification. If it does not, then FAIL
129.5 Repeat step 2.3 and generate a STOP condition. Specifically, the Test Source will drive SDA low, then generate a valid LOW period on SCL (by driving SCL low and then releasing SCL after the minimum LOW period, tLOW), then release SDA. This sequence is depicted in [HDMI 2.0: Figure 10-5].
129.5.1 Verify that The Sink conforms to the I2C specification.
129.5.1.1 If it does not, then FAIL.
129.6 Repeat step 2.3 and complete a valid I2C transaction that does not result in a read of the SCDC Update Flags registers. This sequence is also depicted in [HDMI 2.0: Figure 10-4].
129.6.1 Verify that The Sink conforms to the I2C specification.
129.6.1.1 If it does not, then FAIL
129.7 Repeat step 2.3 and not respond.
129.7.1 Observe whether that the Sink automatically initiates a STOP condition (by releasing SDA) between 1.0ms and 1.05ms from the time that the Sink-initiated START condition occurred.
129.7.1.1 If it the STOP is not observed, then FAIL.
[bookmark: _Toc242776951]Test ID HF2-48 Sink E-DDC – Read Request – Unacknowledged One
Objective
Verify that unacknowledged Read Requests are retried when the Bus is Free.
[bookmark: _Toc242777207]Table 8‑87 Sink E-DDC – Read Request – Unacknowledged One Requirements
	Reference
	Requirement 

	[HDMI 2.0: 10.4.4]
	If (3) occurs, then the Sink should interpret this as a Read Request Not- Acknowledge. If the Read Request is not  acknowledged the Sink shall retry the Read Request after the bus is free.


Capability(s)
The Sink supports the ability to initiate communications with the Source through the use of an SCDC Read Request and it is capable of setting at least one bit in the SCDCS - Update Flags register.
[bookmark: _Toc242777208]Table 8‑88 Sink E-DDC – Read Request – Unacknowledged One Generic Equipment
	Item
	Generic Equipment
	Quantity

	1
	DDC Master
	1

	2
	SCDC Analyzer
	1


Procedure
1. If the CDF field Sink_SCDC_Read_Request is “N”, then SKIP this test.
1. For each bit field that the sink is capable of setting in the SCDCS - Update Flags register:
131.1 Write one to the bit field to clear it.
131.2 Set RR_Enable = 1. 
131.3 Generate the necessary stimulus to cause The Sink to set the bit and then immediately stop driving SDA and SCL. (For example, for the RR_Test bit, set  TestReadRequestDelay = 1, set TestReadRequest = 1, stop driving SDA and SCL and wait for these signals to float high.) 
131.4 Respond to the Read Request in accordance with [HDMI 2.0: Figure 10-4] “Read Request Signal”. For this response, the Test Source shall complete a valid I2C transaction that does not complete a valid I2C transaction to read the SCDC Update Flags and does not generate a STOP condition. (NOTE: as there are many alternative ways to respond, it is left to the test implementer to choose a suitable range of alternative responses).
131.4.1 The Test Source will verify that The Sink conforms to the I2C specification.
131.4.1.1 If it does not, then FAIL.
131.4.2 The test source shall then verify that the Sink retries the read Request after the bus is free (i.e. SCL and SDA are both high, and the bus has met the minimum bus free time (tBUF) specified by the I2C Specification).
131.4.2.1 If a retry of the Read Request is not observed within 1ms, then FAIL.
131.5 Respond to the Read Request 10 times with a variety of transactions that do not read the SCDC Update Flags, and on the 11th retry respond by reading the SCDCS – Update Flags so that the Sink interprets a Read Request Acknowledge.
131.5.1 Clear the bit field in the SCDCS – Update Flags register by writing a one to it.
131.5.2 Monitor for a new Read Request for 10000ms.
131.5.2.1 If a Read Request does occur and the bit field in the SCDCS – Update Flags register is set (=1), then FAIL.
[bookmark: _Toc242776952]Test ID HF2-49 Sink E-DDC – Read Request – Unacknowledged Two
Objective
Verify that unacknowledged Read Requests are retried when the bus is free and after a minimum hold- off of 10ms and the Read Request is associated with the correct flag transition.
[bookmark: _Toc242777209]Table 8‑89 Sink E-DDC – Read Request – Unacknowledged Two Requirements
	Reference
	Requirement 

	[HDMI 2.0: 10.4.4]
	If (4) occurs, then the Sink should interpret this as a Read Request Not- Acknowledge. For the flag transition that  generated the Read Request, the Sink shall retry Read Request after a minimum hold-off of 10 ms


Capability(s)
The Sink supports the ability, when necessary in support of at least one other feature, to initiate communications with the Source through the use of an SCDC Read Request and it is capable of setting at least one bit in the SCDCS - Update Flags register.
[bookmark: _Toc242777210]Table 8‑90 Sink E-DDC – Read Request – Unacknowledged Two Generic Equipment
	Item
	Generic Equipment
	Quantity

	1
	DDC Master
	1

	2
	SCDC Analyzer
	1


Procedure
For this test the verb “transition” means to cause a change in state from a zero to a one.

1. [bookmark: _Ref237008350]If the CDF field Sink_SCDC_Read_Request is “N”, then SKIP this test.
1. For each bit field that the sink is capable of setting in the SCDCS - Update Flags register:
133. Write one to the bit field to clear it.
133. Set RR_Enable = 1.
133. Generate the necessary stimulus to cause The Sink to transition a first flag in the SCDCS – Update Flags register.
133. Halfway between the first and second transition (see following step 2.5), acknowledge the first Read Request using the method of reading the SCDCS – Update Flags register, and then clear the flag associated with the first transition by writing a one to that bit position.
133. [bookmark: _Ref237007859]Generate the necessary stimulus to cause The Sink to transition a second flag in the SCDC Update Flags register 10ms after the first flags transition.
133. After the second transition, do not respond to the Read Request (i.e. respond in accordance with [HDMI 2.0: Figure 10-6:] “Read Request Timeout”).
133. Wait for the Sink to initiate a STOP Condition by releasing the SDA signal.
6. If the Sink does not do this in accordance with the time constraints in the specification, then FAIL.
133. As soon as the bus is free again, generate the necessary stimulus to cause the Sink to again transition the first flag in the SCDCS – Update Flags register, and again acknowledge the first Read Request using the method of reading the SCDCS – Update Flags register.
133. Clear the flag associated with the first transition by writing a one to that bit position.
133. Observe whether the Sink retries the Read Request associated with the second transition after the minimum hold-off time of 10 ms.
9. If a retry occurs before 10ms have passed since the Sink-initiated STOP condition, then FAIL.
9. If the retry has not occurred by the 11ms mark, then FAIL.
9. If the retry within the 10-11 ms window but the flag in SCDCS – Update Flags associated with the second transition is not set, then FAIL.
1. Repeat test step 1 until the first flag and the second flag have iterated through all the possible combinations of flags that are capable of transitioning (this can be determined from the Capability Declaration Form (CDF)) or until at least 56 unique combinations have been tested.
[bookmark: _Toc242776953]Test ID HF2-50 Sink E-DDC – Read Request – TestReadRequest and TestReadRequestDelay
Objective
To verify that a Sink that supports the Read Request feature shall support an SCDC Read Request test register.
[bookmark: _Toc242777211]Table 8‑91 Sink E-DDC – Read Request – TestReadRequest and TestReadRequestDelay Requirements
	Reference
	Requirement 

	[HDMI 2.0: 10.4.4]
	a Sink that supports the Read Request feature shall support the SCDC Read Request test register ... When the value of TestReadRequest transitions from 0 to 1, the Sink shall generate a Read Request after a delay specified by the value of TestReadRequestDelay

	[HDMI 2.0: 10.4.1.9]
	TestReadRequest: Sink devices shall delay TestReadRequestDelay milliseconds before issuing a Read Request. After the Read Request has been issued, the Sink Device shall automatically clear (=0) the TestReadRequest field. In addition, immediately prior to issuing the Read Request, the Sink shall set (=1) the RR_Test Update Flag.


Capability(s)
The Sink supports the ability to initiate communications with the Source through the use of an SCDC Read Request and it is capable of setting at least one bit in the SCDCS - Update Flags register.
[bookmark: _Toc242777212]Table 8‑92 Sink E-DDC – Read Request – TestReadRequest and TestReadRequestDelay Generic Equipment
	Item
	Generic Equipment
	Quantity

	1
	DDC Master
	1

	2
	SCDC Analyzer
	1


Procedure
1. If the CDF field Sink_SCDC_Read_Request is “N”, then SKIP this test.
1. For N = 1, N = 5, N = 10, N = 63, and N = 127, do the following:
136. [bookmark: _Ref237009458]Set RR_Enable = 1.
136. Write TestReadRequest to one and write TestReadRequestDelay to ‘N’ in a single write transaction.
1. At (N-1)ms after the read back TestReadRequest.
0.  If it was automatically set to zero (i.e. prematurely), then FAIL.
1. Look for Read Request between (N-0.1) ms and (N+0.1) ms from when the write transaction completes.
1. If a Read Request does not occur in the specified time window, then FAIL.
1. If the RR_Test flag of the SCDCS – Update Flags register is not set, then FAIL.
136. Read back TestReadRequest.
136. Confirm that it was automatically cleared.
3. If it was not, then FAIL.
136. Write a 1 to the RR_Test bit position to clear it.
136. [bookmark: _Ref237009534]Read back the SCDCS – Update Flags register to confirm that the RR_Test flag was cleared.
5. If it was not, then FAIL.
136. Repeat steps 2.1 through 2.6 for next N.
[bookmark: _Toc242776954]Test ID HF2-12 Sink E-DDC – Read Request – Enable Verification
Objective
Verify that the Sink enables the Read Request feature only after the RR_Enable bit is set (=1) by the Source, that Read Request remains active as long as the +5V Power signal is provided, and that when the +5 Power signal is removed, that: a) Read Request is disabled by the Sink, b) that the bit RR_Enable is cleared to 0, and c) the SDA line is released.
[bookmark: _Toc242777213]Table 8‑93 Sink E-DDC – Read Request – Enable Verification Requirements
	Reference
	Requirement 

	[HDMI 2.0: 10.4.5]
	a The Sink shall enable the Read Request feature only after the RR_Enable bit is set (=1) by the Source


Capability(s)
The Sink supports the ability to initiate communications with the Source through the use of an SCDC Read Request.
[bookmark: _Toc242777214]Table 8‑94 Sink E-DDC – Read Request – Enable Verification Generic Equipment
	Item
	Generic Equipment
	Quantity

	1
	DDC Master
	1

	2
	SCDC Analyzer
	1


Procedure
1. If the CDF field Sink_SCDC_Read_Request is “N”, then SKIP this test.
1. For each flag in the SCDCS – Update Flags register that the sink is capable of setting:
138. Do not enable Read Request.
138. Generate the conditions necessary to cause the flag to transition from a zero to a one.
1. If a Read Request occurs when Read Request is disabled, then FAIL.
138. Clear the flag by writing a one into the bit position of the flag.
138. Set RR_Enable = 1.
138. Generate the conditions necessary to cause the flag to transition from a zero to a one.
4. If a Read Request does not occur, then FAIL.
138. Disable Read Request.
138. Clear the flag by writing a one into the bit position of the flag.
138. Read back the flag to confirm that it was cleared back to zero.
138. Again, generate the conditions necessary to cause the flag to transition from a zero to a one.
8. If a Read Request occurs when Read Request is disabled, then FAIL.
[bookmark: _Toc242776955]Test ID HF2-13 Sink E-DDC – Read Request – CED Update Flag
Objective
Verify that the Sink sets the CED_Update flag if four (or more) CED errors occur by the end of a one second time period. If the RR_Enable is set (=1), verify that the Sink issues a Read Request when it sets the CED_Update Flag (i.e. the CED_Update Flag transitions from 0-to-1).
[bookmark: _Toc242777215]Table 8‑95 Sink E-DDC – Read Request – CED Update Flag Requirements
	Reference
	Requirement 

	[HDMI 2.0: 10.4.1.8]
	The Sink shall ensure that the CED_Update flag is set (=1) if any Error Counter value increments by more than 4 in one second, or if any Error Counter transitions to its maximum value. This indicates that the affected channel is not achieving the required character error rate.

	[HDMI 2.0: 10.4.1.8]
	If RR_Enable is set (=1), the Sink shall issue a Read Request when it sets the CED_Update Flag


Capability(s)
The Sink supports the ability to initiate communications with the Source through the use of an SCDC Read Request and the Sink Supports Character Error Detection (CED).
[bookmark: _Toc242777216]Table 8‑96 Sink E-DDC – Read Request – CED Update Flag Generic Equipment
	Item
	Generic Equipment
	Quantity

	1
	DDC Master
	1

	2
	SCDC Analyzer
	1


Procedure
1. If the CDF field Sink_Error_Counter is “N”, then SKIP this test.
1. Read the RR_Capable bit.
140. If it is set (=1), then set RR_Enable = 1.
1. Repeat the following for every lane:
141. At time t = 0 ms:
0. Generate single detectable CED errors only on LaneUnderTest. Inject errors at a rate of 3 errors per second using only logical data manipulation by selecting a random bit in the character and inverting it (see footnote 3 in test 2-17 below).
0. Clear the CED_Update flag in the SCDCS - Update Flags register by writing a one into the CED_Update bit position just before t = 0ms.
141. For time t = 1 ms to t = 2001 ms, do the following:
1. Continue Injecting errors at a rate of 3 errors per second.
1. If the RR_Enable bit is set (=1), then read SCDCS Update Flags register in response to Read Requests. Otherwise, poll the SCDCS Update Flags register at a rate of 4 reads per ms (See [HDMI 2.0: 10.4.1.3.1] Update Flag Polling).
1. If the RR_Enable bit is set (=1), a Read Request is observed, and (when observed) the CED status flag is set (=1), then FAIL.
1. If the RR_Enable bit is reset (=0) and the CED status flag is observed set (=1) during any poll, then FAIL.
141. At time, t = 2001 ms:
2. Clear the CED_Update flag in the SCDCS - Update Flags register by writing a one into the CED_Update bit position before t = 2001ms.
2. Generate single detectable CED errors only on LaneUnderTest. Inject errors at a rate of 5 errors per second using only logical data manipulation by selecting a random bit in the character and inverting it (see footnote 3 in test 2-17 below).
141. For time t = 2002 ms to t = 4002 ms, do the following:
3. Continue Injecting errors at a rate of 5 errors per second.
3. If the RR_Enable bit is set (=1), then read SCDCS Update Flags register in response to Read Requests. Otherwise, poll the SCDCS Update Flags at a rate of 4 reads per ms (See [HDMI 2.0: 10.4.1.3.1] Update Flag Polling).
1. If the RR_Enable bit is set (=1) and a Read Request is not observed, then FAIL.
1. If the RR_Enable bit is set (=1) and a Read Request is observed and (when observed) the CED status flag is reset (=0), then FAIL.
141. For time t = 4002 ms to t = 5002 ms
4. Continue Injecting errors at a rate of 5 errors per second.
4. If the RR_Enable bit is reset (=0) and the CED status flag is observed reset (=0) during any poll after time t=4002ms, then FAIL.
[bookmark: _Toc242776956]Test ID HF2-14 Sink E-DDC – Read Request – CED Update Flag Error Count Max
Objective
Verify that the Sink sets the CED_Update flag whenever any Error Counter transitions to its maximum value. If RR_Enable is set (=1), verify that the Sink issues a Read Request when it sets the CED_Update Flag (i.e. the CED_Update Flag transitions from 0-to-1). If RR_Enable is set (=1), also verify that, when the error count has reached its maximum value, the Sink does not generate further Read Requests.
[bookmark: _Toc242777217]Table 8‑97 Sink E-DDC – Read Request – CED Update Flag Error Count Max Requirements
	Reference
	Requirement 

	[HDMI 2.0: 10.4.1.8]
	If RR_Enable is set (=1), the Sink shall issue a Read Request when it sets the CED_Update Flag

	[HDMI 2.0: 10.4.1.8]
	The Sink shall ensure that the CED_Update flag is set (=1) if any Error Counter value increments by more than 4 in one second, or if any Error Counter transitions to its maximum value. This indicates that the affected channel is not achieving the required character error rate.


Capability(s)
The Sink supports the ability to initiate communications with the Source through the use of an SCDC Read Request and the Sink Supports Character Error Detection (CED).
[bookmark: _Toc242777218]Table 8‑98 Sink E-DDC – Read Request – CED Update Flag Error Count Max Generic Equipment
	Item
	Generic Equipment
	Quantity

	1
	DDC Master
	1

	2
	SCDC Analyzer
	1


Procedure
1. If the CDF field Sink_Error_Counter is “N”, then SKIP this test.
1. Read the RR_Capable bit.
143. If it is set (=1), then set RR_Enable (=1).
1. Repeat the following for every lane:
144. Generate (MaximumCEDErrorCount – 1) detectable CED errors on LaneUnderTest at a rate of 10 errors per millisecond, where the MaximumCEDErrorCount is 0x7FFF.
0. If the RR_Enable bit is set (=1), then read SCDCS Update Flags register in response to Read Requests. Otherwise, poll the SCDCS Update Flags register at a rate of 4 reads per ms (See [HDMI 2.0: 10.4.1.3.1] Update Flag Polling).
0. If the CED_Update flag in the SCDCS - Update Flags register is set (=1), then clear it by writing a one to the CED_Update bit position.
0. If the RR_Enable bit is set (=1) and if less than 1000ms passes between any two Read Requests, that both have the CED_Update flag set, then FAIL.
144. When the required number of detectable errors (MaximumCEDErrorCount – 1) has been generated, stop generating errors.
144. During the next 1001ms:
2. If the RR_Enable bit is set (=1), then read SCDCS Update Flags register in response to Read Requests. Otherwise, poll the SCDCS Update Flags register at a rate of 4 reads per ms (See [HDMI 2.0: 10.4.1.3.1] Update Flag Polling).
0. If the CED_Update flag in the SCDCS - Update Flags register is set (=1), then FAIL.
144. Generate a single detectable CED error only on LaneUnderTest to increment the count to its maximum value (MaximumCEDErrorCount) and simultaneously begin monitoring for a Read Request.
144. During the next 1 ms:
4. If the RR_Enable bit is set (=1), then read SCDCS Update Flags register in response to Read Requests. Otherwise, poll the SCDCS Update Flags register at a rate of 4 reads per ms (See [HDMI 2.0: 10.4.1.3.1] Update Flag Polling).
4. If the RR_Enable bit is set (=1) and Read Request is not observed, then FAIL.
4. If the RR_Enable bit is set (=1) and a Read Request is observed, but the status CED_Update flag is not set, then FAIL.
4. If the RR_Enable bit is reset (=0) and the CED status flag is not observed set (=1) during at least one poll, then FAIL.
144. Clear the CED_Update flag in the SCDCS - Update Flags register by writing a one into the CED_Update bit position.
144. During the next 1000 ms:
6. Begin generating single detectable CED errors at a rate of one every 10ms only on LaneUnderTest.
6. If the RR_Enable bit is set (=1), then read SCDCS Update Flags register in response to Read Requests. Otherwise, poll the SCDCS Update Flags register at a rate of 4 reads per ms (See [HDMI 2.0: 10.4.1.3.1] Update Flag Polling).
1. If the RR_Enable bit is set (=1), a Read Request is observed, and when observed the CED_Update status flag is set (=1), then FAIL.
1. If the RR_Enable bit is reset (=0) and the CED status flag is observed set (=1) during any poll, then FAIL.
144. End the generation of CED errors. This completes the testing of LaneUnderTest. Move to the next lane.
[bookmark: _Toc242776957]Test ID HF2-15 Sink E-DDC – Read Request – Error Rate Timer
Objective
To check for the possibility that the corner case of timer wrap-around is improperly handled.
(NOTE: this is a “deterrent” test. Due to the nature of the problem it is trying to detect, most of the time it will not detect the problem it is designed to detect. However, a pass for the test is run can only be assured through proper design (i.e. proper handling of all timer counter wrap corner cases)).
[bookmark: _Toc242777219]Table 8‑99 Sink E-DDC – Read Request – Error Rate Timer Reset Requirements
	Reference
	Requirement 

	N.A.
	N.A.


Capability(s)
The Sink Supports Character Error Detection (CED) and ability to initiate communications with the Source through the use of an SCDC Read Request when capable.
[bookmark: _Toc242777220]Table 8‑100 Sink E-DDC – Read Request – Error Rate Timer Generic Equipment
	Item
	Generic Equipment
	Quantity

	1
	DDC Master
	1

	2
	SCDC Analyzer
	1


Procedure
1. If the CDF field Sink_Error_Counter is “N”, then SKIP this test.
1. Repeat the following for every lane:
146. For t = 0 ms to t = (RandomDelay + 1102) ms:
0. If the RR_Enable bit is set (=1), then read SCDCS Update Flags register in response to Read Requests. Otherwise, poll the SCDCS Update Flags register at a rate of 4 reads per ms (See [HDMI 2.0: 10.4.1.3.1] Update Flag Polling).
0. Generate a random number, called “RandomDelay”, between 1000 and at least 100000. (NOTE: Test implementers are permitted to use a larger maximum value than 100000 if they desire).
0. At t = 0, generate a single detectable CED error only on LaneUnderTest.
0. Wait “RandomDelay” ms.
0. At t = RandomDelay, generate three additional detectable CED errors only on LaneUnderTest spaced 1 msec apart.
0. Wait an additional 1100ms.
(NOTE: if a Read Request were generated it means that that the first error was lumped in with the last three errors even though they were separated by a time period of more than 1000 ms – and this suggests potential improper handling of the timer wrap corner case)
0. If the RR_Enable bit is set (=1), a Read Request is observed, and when observed the CED_Update status flag is set (=1), then FAIL.
0. If the RR_Enable bit is reset (=0) and the CED status flag is observed set (=1) during any poll, then FAIL.
146. Move to the next lane.
[bookmark: _Toc242776958]Test ID HF2-16 Sink E-DDC – Read Request – Test Configuration Register Reset
Objective
To insure that Sink Device shall reset (=0) all fields in the Test Configuration register when the +5V Power Signal from the Source is not present, or when the Hot Plug Detect pin has voltage = low for 100ms or more.
[bookmark: _Toc242777221]Table 8‑101 Sink E-DDC – Read Request – Test Configuration Register Reset Requirements
	Reference
	Requirement 

	[HDMI 2.0: 10.4.1.9]
	For each field in the Test Configuration  register, the Sink Device shall reset (=0) all fields:
· when the +5V Power Signal from the Source is not present, or
· when the Hot Plug Detect pin has voltage = low for 100 ms or more, or


Capability(s)
The Sink supports the ability to initiate communications with the Source through the use of an SCDC Read Request.
[bookmark: _Toc242777222]Table 8‑102 Sink E-DDC – Read Request – Test Configuration Register Reset Generic Equipment
	Item
	Generic Equipment
	Quantity

	1
	DDC Master
	1

	2
	SCDC Analyzer
	1


Procedure
1. If the CDF field Sink_SCDC_Read_Request is “N”, then SKIP this test.
1. Connect the Test Source to the Sink.
1. Read the Test Configuration register.
149. If any bits in the register are non-zero, then fail.
1. Write 0xff to the register.
1. Read the Test Configuration register and confirm that the value is now 0xff.
151. If it is not, then FAIL.
1. Deassert the +5V signal for 100ms.
1. Read the Test Configuration register. 
153. If any bits in the register are non-zero, then FAIL.

[bookmark: _Toc234530032][bookmark: _Toc242776959]Repeater Tests
[bookmark: _Toc234530033][bookmark: _Ref231351380][bookmark: _Ref231353182][bookmark: _Toc242776960]Repeater TMDS Protocol Tests
[bookmark: _Toc234530034][bookmark: _Toc242776961]Test IDHF3-5: Repeater TMDS Protocol – Scrambling ≤ 340Mcsc
Objective
Confirm that the Repeater properly supports scrambling for TMDS Character Rates at or below 340Mcsc.
[bookmark: _Toc234530187][bookmark: _Toc242777223]Table 9‑1 Repeater TMDS Protocol – Scrambling ≤ 340Mcsc Requirements
	Reference
	Requirement

	[HDMI: Appendix A]
Repeater
	<See reference for details>


Capability(s)
Repeater supports scrambling.
[bookmark: _Toc234530188][bookmark: _Toc242777224]Table 9‑2 Repeater TMDS Protocol – Scrambling ≤ 340Mcsc Generic Equipment
	Item
	Generic Equipment Reference
	Qty.

	1
	Protocol Analyzer
	1

	2
	TMDS Signal Generator
	1

	3
	I2C Analyzer
	1


Procedure
Perform the following using the “Mini-CDF” form:
[Repeated Output Port]
1. For each HDMI output port on the Repeater DUT, perform the following:
Setup:
154.1 Connect a fully compliant reference Source that supports scrambling to each relevant HDMI input port of the Repeater DUT.
154.2 Connect the Repeater DUT to the Protocol Analyzer.
Measure:
154.3 Perform Test ID HF1-13 in Section 7.2.1 using the tested port as the HDMI Source, configuring the Repeater DUT to output the tested Video Format 640x480p, 720x480p or 720x576p by supplying that Video Format from the connected Source.
[Source Functionality]
If the Repeater DUT contains a “generating” function, then perform the following for each of its HDMI output ports:
Setup:
154.4 Disconnect any upstream HDMI device to ensure that the source function and not the repeater function is being tested.
154.5 Connect the Repeater DUT to the Protocol Analyzer.
Measure:
154.6 Perform Test ID HF1-13 in Section 7.2.1 using the tested port as the HDMI Source.
[Repeated Input Port]
For each HDMI input port on the Repeater DUT, perform the following:
Setup:
154.7 Connect a fully compliant reference HDMI Monitor that supports scrambling to each relevant HDMI output port of the Repeater DUT.
154.8 Connect the TMDS Signal Generator to the Repeater DUT.
Measure:
154.9 Perform Test ID HF2-9 in Section 8.2.1 using the tested port as the HDMI Sink.
[Sink Functionality]
If the Repeater DUT contains a “consuming” function, then perform the following for each of its HDMI output ports:
Setup:
154.10 Disconnect any downstream HDMI device to ensure that the Sink function and not the repeater function is being tested.
154.11 Connect the TMDS Signal Generator to the Repeater DUT.
Measure:
154.12 Perform Test ID HF2-9 in Section 8.2.1 using the tested port as the HDMI Sink.
If any test item fails, then FAIL.
[bookmark: _Toc234530035][bookmark: _Toc242776962]Repeater Repeated Output Port 6G 2160p Tests
[bookmark: _Toc234530036][bookmark: _Ref231356826][bookmark: _Toc242776963]Test ID HF3-1: Repeater Repeated Output Port – 6G – 2160p
Objective
Confirm that the HDMI output of an A/V stream from an HDMI input is compliant.
[bookmark: _Toc234530189][bookmark: _Toc242777225]Table 9‑3 Repeater Repeated Output Port - 6G – 2160p Requirements
	Reference
	Requirement 

	[HDMI: Appendix A]
Repeater
	<See reference for details>


Capability(s)
Repeater supports any Video Format/color mode for TMDS Character Rate above 340Mcsc up to 600Mcsc.
[bookmark: _Toc234530190][bookmark: _Toc242777226]Table 9‑4 Repeater Repeated Output Port - 6G – 2160p Generic Equipment
	Item
	Generic Equipment
	Quantity

	1
	TMDS Signal Generator
	1


Procedure
Perform the following using the “Mini-CDF” form.
1. If the CDF field Repeater_Source_Above_340 is “N”, then SKIP this test.
Measure:
For each HDMI output port on the DUT, perform the following:
155.1 Determine which HDMI inputs may impact the behavior of the tested HDMI output based on the I/O categorization in CDF field Repeater_IO_Category_Above_340 and the processing categorization indicated in CDF fields Repeater_Through_Above_340 through Repeater_Exchange_Above_340.
155.2 Perform each test from Test ID HF1-1 to HF-1-9 in Section 7.1.1, from Test ID HF1-10 to HF1-12 in Section 7.2.2, from Test ID HF1-14 to HF1-16 in Section 7.4.1 and HF1-18 in Section 7.7.1 using the tested port as the HDMI Source DUT.  Configure the Repeater DUT to output the tested signal by supplying TMDS signal to HDMI input as follows:
155.2.1 When Test ID HF1-1, Test ID HF1-4, Test ID HF1-5, Test ID HF1-7 and Test ID HF1-8 are performed, the TP2 worst condition signal that is described in Test ID HF2-3 is used as the input signal to the DUT.  For the other Test IDs, non-degraded signal from the TMDS Signal Generator may be used.
If any test item fails, then FAIL.
[bookmark: _Toc234530037][bookmark: _Toc242776964]Test ID HF3-2: Repeater Repeated Output Port – 6G – Source Functionality 2160p
Objective
Confirm that the Source “generator” functionality contained within a Repeater is compliant.
[bookmark: _Toc234530191][bookmark: _Toc242777227]Table 9‑5 Repeater Repeated Output Port - 6G – Source Functionality 2160p Requirements
	Reference
	Requirement 

	[HDMI: Appendix A]
Repeater
	<See reference for details>


Capability(s)
The Source function of the Repeater DUT supports any Video Format/color mode for TMDS Character Rate above 340Mcsc up to 600Mcsc.
Procedure
1. If the product contains a “generating” function, then the Adopter shall complete a full Source CDF describing that function.  In addition to the Repeated Port tests above, the following tests are required:
156.1 Perform the following using the full Source CDF form describing the tested Source (“generating”) function:
156.1.1 If the CDF field Repeater_Source_Above_340 is “N”, then SKIP this test.
156.1.2 If the CDF field Repeater_Source_Fn_Above_340 is “N”, then SKIP this test.
Setup:
156.2 For each HDMI output port on DUT, perform the following:
156.2.1 Disconnect any upstream HDMI device to ensure that only the internal source function and not the repeater function is being tested.
Measure:
156.2.2 Perform each test from Test ID HF1-10 to HF1-12 in Section 7.2.2, from Test ID HF1-14 to HF1-16 in Section 7.4.1 and HF1-18 in Section 7.7.1 using the selected port as the HDMI Source DUT and using the full Source CDF.
156.3 If any test item fails, then FAIL.
[bookmark: _Toc234530038][bookmark: _Toc242776965]Repeater Repeated Output Port 6G Non-2160p Video Timings Tests
[bookmark: _Toc242776966]Test ID HF3-11: Repeater Repeated Output Port – 6G – Non-2160p Video Timings
Objective
Confirm that the HDMI output of an A/V stream from an HDMI input is compliant.
[bookmark: _Toc242777228]Table 9‑6 Repeater Repeated Output Port - 6G – Non-2160p Video Timings Requirements
	Reference
	Requirement 

	[HDMI: Appendix A]
Repeater
	<See reference for details>


Capability(s)
Repeater supports any Video Format/color mode for TMDS Character Rate above 340Mcsc up to 600Mcsc.
[bookmark: _Toc242777229]Table 9‑7 Repeater Repeated Output Port - 6G – Non-2160p Video Timings Generic Equipment
	Item
	Generic Equipment
	Quantity

	1
	TMDS Signal Generator
	1


Procedure
Perform the following using the “Mini-CDF” form.
1. If the CDF field Repeater_Source_Above_340 is “N”, then SKIP this test.
Measure:
For each HDMI output port on the DUT, perform the following:
157.1 Determine which HDMI inputs may impact the behavior of the tested HDMI output based on the I/O categorization in CDF field Repeater_IO_Category_Above_340 and the processing categorization indicated in CDF fields Repeater_Through_Above_340 through Repeater_Exchange_Above_340.
157.2 Perform each test from Test ID HF1-21 to HF-1-22 in Section 7.2.2, from Test ID HF1-24 to HF1-26 in Section 7.4.1, and HF1-28 in Section 7.7.1 using the tested port as the HDMI Source DUT.  Configure the Repeater DUT to output the tested signal by supplying TMDS signal to HDMI input as follows:
157.2.1 When Test ID HF1-1, Test ID HF1-4, Test ID HF1-5, Test ID HF1-7 and Test ID HF1-8 are performed, the TP2 worst condition signal that is described in Test ID HF2-3 is used as the input signal to the DUT.  For the other Test IDs, non-degraded signal from the TMDS Signal Generator may be used.
[bookmark: _Toc242776967]Test ID HF3-12: Repeater Repeated Output Port –6G – Source Functionality Non-2160p Video Timings
Objective
Confirm that the Source “generator” functionality contained within a Repeater is compliant.
[bookmark: _Toc242777230]Table 9‑8 Repeater Repeated Output Port - 6G – Source Functionality Non-2160p Video Timings Requirements
	Reference
	Requirement 

	[HDMI: Appendix A]
Repeater
	<See reference for details>


Capability(s)
The Source function of the Repeater DUT supports any Video Format/color mode with a TMDS Character Rate greater than 340Mcsc.
Procedure
1. If the product contains a “generating” function, then the Adopter shall complete a full Source CDF describing that function.  In addition to the Repeated Port tests above, the following tests are required:
158.1 Perform the following using the full Source CDF form describing the tested Source (“generating”) function:
158.1.1 If the CDF field Repeater_Source_Above_340 is “N”, then SKIP this test.
158.1.2 If the CDF field Repeater_Source_Fn_Above_340 is “N”, then SKIP this test.
Setup:
158.2 For each HDMI output port on DUT, perform the following:
158.2.1 Disconnect any upstream HDMI device to ensure that only the internal source function and not the repeater function is being tested.
Measure:
158.2.2 Perform each test from Test ID HF1-21 to HF1-22 in Section 7.2.2, from Test ID HF1-24 to HF1-26 in Section 7.4.1 and HF1-28 in Section 7.7.1 using the selected port as the HDMI Source DUT and using the full Source CDF.
[bookmark: _Toc242776968]Repeater Repeated Input Port 6G 2160p Tests
[bookmark: _Toc234530039][bookmark: _Toc242776969]Test ID HF3-3: Repeater Repeated Input Port – 6G – 2160p 
Objective
Confirm that the HDMI input of a stream that is transported to an HDMI output is compliant.
[bookmark: _Toc234530192][bookmark: _Toc242777231]Table 9‑9 Repeater Repeated Input Port - 6G – 2160p Requirements
	Reference
	Requirement 

	[HDMI: Appendix A]
Repeater
	<See reference for details>


Capability(s)
The Repeater DUT supports any Video Format/color mode for TMDS Character Rate above 340Mcsc up to 600Mcsc.
[bookmark: _Toc234530193][bookmark: _Toc242777232]Table 9‑10 Repeater Repeated Input Port - 6G – 2160p Generic Equipment
	Item
	Generic Equipment
	Quantity

	1
	Fully-compliant reference HDMI Monitor and Speaker
	1


Procedure
Perform the following using the “Mini-CDF” form.
1. If the CDF field Repeater_Sink_Above_340 is “N”, then SKIP this test.
Setup:
For each HDMI input port on the DUT, perform the following:
159.1 Determine which HDMI outputs may be impacted by the tested HDMI input based on the I/O categorization in CDF field Repeater_IO_Category_Above_340 and the processing categorization indicated in CDF fields Repeater_Through_Above_340 through Repeater_Exchange_Above_340.
159.2 Attach a fully compliant reference HDMI Monitor and Speaker to each relevant HDMI output.
Measure:
159.3 Perform each test from Test ID HF2-1 to HF2-4 in Section 8.1.1, HF2-5 in Section 8.2.2, from HF2-6 to HF2-8 in Section 8.4.1 and HF2-10 in Section 8.8.1 using the tested port as the HDMI Sink DUT.
If any test item fails, then FAIL.
[bookmark: _Toc234530040][bookmark: _Toc242776970]Test ID HF3-4: Repeater Repeated Input Port – 6G – Sink Functionality 2160p
Objective
Confirm that the Sink “consumer” functionality contained within a Repeater is compliant.
[bookmark: _Toc234530194][bookmark: _Toc242777233]Table 9‑11 Repeater Repeated Input Port - 6G – Sink Functionality 2160p Requirements
	Reference
	Requirement 

	[HDMI: Appendix A]
Repeater
	<See reference for details>


Capability(s)
The Sink function of the Repeater DUT supports any Video Format/color mode for TMDS Character Rate above 340Mcsc up to 600Mcsc.
Procedure
1. If the product contains a “consuming” function, then the Adopter shall complete a full Sink CDF describing that function.  In addition to the Repeated Port tests above, the following tests are required:
160.1 Perform the following using the full Sink CDF form describing the tested Sink (“consuming”) function:
160.1.1 If the CDF field Repeater_Sink_Above_340 is “N”, then SKIP this test.
160.1.2 If the CDF field Repeater_Sink_Fn_Above_340 is “N”, then SKIP this test.
Setup:
160.2 For each HDMI input port on the DUT, perform the following:
160.2.1 Disconnect any upstream HDMI device to ensure that the Sink function and not the repeater function is being tested.
Measure:
160.2.2 Perform each test of HF2-5 in Section 8.2.2, from HF2-6 to HF2-8 in Section 8.4.1 and HF2-10 in Section 8.8.1 using the selected port as the HDMI Sink DUT and using the full Sink CDF.
160.3 If any test item fails, then FAIL.
[bookmark: _Toc234530041][bookmark: _Toc242776971]Repeater Repeated Input Port 6G Non-2160p Video Timings Tests
[bookmark: _Toc242776972]Test ID HF3-13: Repeater Repeated Input Port – 6G Non-2160p Video Timings 
Objective
Confirm that the HDMI input of a stream that is transported to an HDMI output is compliant.
[bookmark: _Toc242777234]Table 9‑12 Repeater Repeated Input Port - 6G – Non-2160p Video Timings Requirements
	Reference
	Requirement 

	[HDMI: Appendix A]
Repeater
	<See reference for details>


Capability(s)
Repeater supports at least one Video Format/color mode with a TMDS Character Rate greater than 340Mcsc.
[bookmark: _Toc242777235]Table 9‑13 Repeater Repeated Input Port - 6G – Non-2160p Video Timings Generic Equipment
	Item
	Generic Equipment
	Quantity

	1
	TMDS Signal Generator
	1

	2
	Fully-compliant reference HDMI Monitor and Speaker
	1


Procedure
Perform the following using the “Mini-CDF” form.
1. If the CDF field Repeater_Sink_Above_340 is “N”, then SKIP this test.
Setup:
For each HDMI input port on the DUT, perform the following:
161.1 Determine which HDMI outputs may be impacted by the tested HDMI input based on the I/O categorization in CDF field Repeater_IO_Category_Above_340 and the processing categorization indicated in CDF fields Repeater_Through_Above_340 through Repeater_Exchange_Above_340.
161.2 Attach a fully compliant reference HDMI Monitor and Speaker to each relevant HDMI output.
Measure:
161.3 Perform each test from HF2-36 to HF2-38 in Section 8.4.1 using the tested port as the HDMI Sink DUT.
[bookmark: _Toc242776973]Test ID HF3-14: Repeater Repeated Input Port – 6G – Sink Functionality Non-2160p Video Timings
Objective
Confirm that the Sink “consumer” functionality contained within a Repeater is compliant.
[bookmark: _Toc242777236]Table 9‑14 Repeater Repeated Input Port - 6G – Sink Functionality Non-2160p Video Timings Requirements
	Reference
	Requirement 

	[HDMI: Appendix A] “Repeater”
	<See reference for details>


Capability(s)
The Sink function of the Repeater DUT supports any Video Format/color mode with a TMDS Character Rate greater than 340Mcsc.
Procedure
1. If the product contains a “consuming” function, then the Adopter shall complete a full Sink CDF describing that function.  In addition to the Repeated Port tests above, the following tests are required:
162.1 Perform the following using the full Sink CDF form describing the tested Sink (“consuming”) function:
162.1.1 If the CDF field Repeater_Sink_Above_340 is “N”, then SKIP this test.
162.1.2 If the CDF field Repeater_Sink_Fn_Above_340 is “N”, then SKIP this test.
Setup:
162.2 For each HDMI input port on the DUT, perform the following:
162.2.1 Disconnect any upstream HDMI device to ensure that the Sink function and not the repeater function is being tested.
Measure:
162.2.2 Perform each test of HF2-36 to HF2-38 in Section 8.8.1 using the selected port as the HDMI Sink DUT and using the full Sink CDF.
[bookmark: _Toc242776974]Repeater A/V Relationship Tests
[bookmark: _Toc234530042][bookmark: _Toc242776975]Repeater Auto Lip-sync Tests
[bookmark: _Toc242776976]Test ID HF3-6: Repeater A/V Relationship – DALS
Objective
Confirm that the Repeater DUT handles the Dynamic Auto Lipsync feature correctly.
[bookmark: _Toc242777237]Table 9‑15 Repeater A/V Relationship DALS Requirements
	Reference
	Requirement

	[HDMI 2.0: 10.6, 10.7]
	<See reference for details>


Capability(s) 
The Repeater DUT supports DALS.
[bookmark: _Toc242777238]Table 9‑16 Repeater A/V Relationship DALS Generic Equipment
	Item
	Generic Equipment Reference
	Qty.

	1
	EDID Analyzer
	1

	2
	Test Signal Generator
	1

	3
	Video/Audio Latency Measurement Equipment
	1

	4
	Lipsync Test - Known Sink (LST-KS, see description in Appendix H)
	1

	5
	CEC Device Emulator
	1

	6
	CEC Protocol Analyzer
	1


Procedure
1. If CDF field RPT_DALS is "N", then SKIP this test.
[Check EDID values]
1. [bookmark: _Ref239410094]Connect the output of the Test Signal Generator to the input of the Repeater, and connect the output of the Repeater to the input of the LST-KS (see Appendix H).
1. Have the Test Signal Generator send the video/audio lipsync test signal (using the same Video Format as used during the preparation steps for the LST-KS); Content Type in the AVI InfoFrame shall be set to "No data" (see [HDMI: Table 8-6]). During this phase of the test (steps 2 through 4), the Test Signal Generator shall not send any DALS-related CEC messages on behalf of the KS.
1. [bookmark: _Ref239410146]Read EDID of DUT, and check latency-related fields in H14b-VSDB – against latency values supplied in CDF and latency indicated in LST-KS’s VSDB:
166.1 if DUT's H14b-VSDB field "Latency_Fields_Present" is equal to 0, then FAIL
166.2 if DUT's H14b-VSDB field Video_Latency is not equal to the sum of LST-KS's Video_Latency and CDF field RPT_Video_Latency, then FAIL
166.3 if DUT's H14b-VSDB field Sink_Audio_Latency5 not equal to the sum of LST-KS's Audio_Latency and CDF field RPT_Audio_Latency, then FAIL
[Check DALS operation]
Have the Test Signal Generator send the same video/audio Lipsync test signal (see Engineering Guideline: Measurement of Video-Audio Latency) using the same Video Format as used during the preparation steps for the LST-KS; Content Type in the AVI InfoFrame shall be set to "No data" (see [HDMI: Table 8-6]).  The Test Signal Generator shall mimic the DALS messages on behalf of the KS.
Power cycle the DUT and monitor whether it sends a <Request Current Latency> CEC message with the operand [Physical Address] equal to "0.0.0.0".
166.4 If the DUT does not send this CEC message, then FAIL.
If the DUT sends this CEC message, the Test Signal Generator shall reply with a broadcast 
<Report Current Latency> with the operands [Physical Address] equal to "0.0.0.0" (mimicking the KS' Physical Address), [Video Latency] equal to {value as measured: VL_LSTKS}, [Low Latency Mode] equal to 0 and [Audio Output Compensated] equal to 1.
If the DUT does not send a <Report Current Latency> message after this <Report Current Latency> message from the Test Signal Generator, then FAIL.
If the DUT sends multiple <Report Current Latency> messages after this <Report Current Latency> message from the Test Signal Generator, then FAIL.
Measure the video and audio latency.
(NOTE: This could be performed by measuring the video, as displayed on the KS's screen, and audio, as reproduced by the KS's speakers).
Check the operands of the DUT’s <Report Current Latency> message:
166.5 Deduce the DUT's Physical Address from the EDID read in step 4 (e.g. if the EDID contains a Physical Address a.b.0.0, the DUT's Physical Address is a.0.0.0). If the [Physical Address] operand is not identical to the deduced DUT's Physical Address, then FAIL.
166.6 If the measured video latency differs by more than {threshold} from the [Video Latency], then FAIL.
166.7 If the [Low Latency Mode] in [Latency Flags] is 1, then FAIL.
166.8 If [Audio Output Compensated] in [Latency Flags] is not equal to 0, then FAIL.
166.9 if operand [Audio Output Delay] is present in DUT's message, then FAIL.
If the Repeater is also an Amplifier (see the CDF field RPT_AMP), measure the audio latency towards it's speakers.
166.10 If the measured audio latency differs by more than {threshold} from the [Video Latency], then FAIL.
Send a <Request Current Latency> message with the DUT’s Physical Address as parameter.
If the DUT does not respond with <Report Current Latency> with the correct parameters (i.e.  The same as were checked in the previous steps), then FAIL.
[Send another latency value and see if the DUT handles it properly]
[bookmark: _Ref239409832]Next, the Test Signal Generator sends a <Report Current Latency> with the operands 
[Physical Address] equal to "0.0.0.0" (mimicking the KS' Physical Address), 
[Video Latency] equal to {VL_LSTKS+80 ms (this value is deliberately different to that which is reported in the EDID to check if the DUT uses DALS and not ALS values), 
[Low Latency Mode] equal to 0 and 
[Audio Output Compensated] equal to 1.
If the DUT does not send a <Report Current Latency> message after this <Report Current Latency> message from the Test Signal Generator, then FAIL.
If the DUT sends multiple <Report Current Latency> messages after this <Report Current Latency> message from the Test Signal Generator, then FAIL.
Check the operands of this <Report Current Latency> message:
166.11 Deduce the DUT's Physical Address from the EDID read in step 4 (e.g. if the EDID contains a Physical Address a.b.0.0, the DUT's Physical Address is a.0.0.0). If the [Physical Address] operand is not identical to the deduced DUT's Physical Address, then FAIL.
166.12 If the [Video Latency] reported in this message is not 80 ms higher than the [Video Latency] reported during the first part of the test, then FAIL.
166.13 If the [Low Latency Mode] in [Latency Flags] is equal to 1, then FAIL.
166.14 If [Audio Output Compensated] in [Latency Flags] is not equal to 0, then FAIL.
166.15 if operand [Audio Output Delay] is present in DUT's message, then FAIL.
[bookmark: _Ref239409990]If the Repeater is also an Amplifier (see the CDF field RPT_AMP), measure the audio latency towards it's speakers.
166.16 [bookmark: _Ref239410291]If the measured audio latency differs by more than {threshold} from the [Video Latency] reported in the most recent <Report Current Latency> message from the DUT, then FAIL.
If the Repeater is also an Amplifier (see CDF field RPT_AMP), repeat steps 15 through 19 with following modified operand values used in step 15:
166.17 [Audio Output Compensated]=2
166.18 [Audio Output Compensated]=3 and [Audio Output Delay]=100 ms
166.19 For each of these cases, the PASS/FAIL criterion in step 19.1 is the same (the Amplifier is supposed to ignore values of [Audio Compensated] (and [Audio Output Delay], if present) when rendering audio originates from the Amplifier internally, or from one of the Amplifier's (HDMI or other) inputs
[bookmark: _Toc234530044][bookmark: _Ref234858075][bookmark: _Ref234858747][bookmark: _Ref234858790][bookmark: _Ref234997488][bookmark: _Toc242776977]CEC Device Tests
(‡) This section and its subsections incorporate text from the HDMI Specification 1.4b.  See Notice for copyright information.
Objective
The overall objective of this collection of tests is to confirm that the various features of the CEC 2.0 specification are implemented correctly.  The detailed objective for each test can be found in the sections and tables describing the tests.
For devices not implementing CEC (see CDF field "CEC_support"), the first three tests in Section 10.1 still apply and shall be executed.
For "Converter" type Cable Assemblies as defined in [HDMI: 4.2.6] (e.g.,  HDMI cable replacement using wireless, optical, CAT5/6, etc.), the tests in Section 10.13 apply and shall be executed.
For devices implementing CEC, all tests in this Section 10 shall be executed, except those where specific exceptions are indicated.
[bookmark: _Toc360784554][bookmark: _Toc242777239]Table 10‑1 CEC tests - Requirements
	Reference
	Requirement 

	HDMI Forum Specification v2.0
	Specific requirements for each test are listed in column “Spec text fragment” in tables describing the tests below


Capability(s)
See Appendix F.
[bookmark: _Toc242777240]Table 10‑2 CEC tests - Generic Equipment
	Item
	Generic Equipment Reference
	Qty.

	1
	CEC Device Emulator
	1

	2
	CEC Protocol Analyzer
	1


Procedure - Test Setup and general instructions
Since CEC 2.0 is an extension of CEC 1.4b, test equipment for CEC testing in CTS 2.0 will typically be an extension of test equipment developed for CEC testing in CTS 1.4b; such test equipment for CEC testing in CTS 2.0 shall follow the basic guidance in CEC CTS 1.4b (e.g.,  Sections CECT 4, through CECT 6).
Additionally, the TE shall monitor all messages from the DUT and flag any message where an operand, or part thereof, is filled using a value marked as reserved in the CEC 2.0 Specification as a FAIL.
For most of the tests in this Section 10, the DUT is hooked up to the TE in following way, depending on DUT's type:
If the DUT is a Source or Repeater: connect the output of the DUT to the input of the TE.
Unless specified otherwise, the TE emulates a device with Primary Device Type equal to "TV" at Logical Address 0 and the TE delivers an EDID with Physical Address 1.0.0.0 to the DUT.
If the DUT is a Sink: connect one of the input(s) of the DUT to the output of the TE.
Unless specified otherwise, the TE emulates a device with Primary Device Type equal to "Playback Device" at Logical Address 8.

(NOTE: Some specific tests have a different test setup; this is specified in the test description).
The TE shall act as a normal CEC 2.0 device - so if the DUT sends a certain request, the TE shall answer it as if it were a normal device.  See above and below for certain specific device characteristics (Logical Address, Device Type, Vendor ID, CEC version) to be used.  For device characteristics not specified, the TE shall assume and use a reasonable value representative of a real CEC 2.0 device with this device type.
As part of the "normal device" behavior mentioned in the previous paragraph, the TE shall do the appropriate Logical Address allocation, and send announcement messages (e.g.,  <Report Features>, <Report Physical Address>).
At the begin of each test, the TE shall assume a set of values for:
[Vendor ID]: a randomly chosen 24-bit value - not equal to the DUT's Vendor ID (if the DUT considers multiple Vendor IDs to be 'known', none of those values shall be used).
[CEC Version]: a randomly chosen value from the range 0x07..0x3F (i.e.  Representing a CEC Version newer than "2.0").
Length of [RC Profile]: shall be randomly chosen from the range 1..3.
Length of [Device Features]: shall be randomly chosen from the range 1..3.
This random processes should deliver different values upon each test run (i.e.  Always using the same values is not allowed).  The chosen values shall be retained for the duration of a test, and used in the appropriate messages.
For the [RC Profile] and the [Device Features]: If a length of greater than 1 is chosen, then the 2nd and 3rd byte shall be filled with 0 bits, except for the [RC Profile Extension] and the [Device Features Extension] bits, which shall be set according to the rules in the CEC 2.0 Specification.
At the begin of each test, the TE shall broadcast a <Device Vendor ID> with the [Vendor ID] determined above, and send (directed to the DUT) a <CEC Version> with the [CEC Version] determined above; the [RC Profile] and the [Device Features] determined above shall be used in the <Report Features> message.
Procedure - Test Execution
Version 2.0 	HDMI 2.0 Generic Compliance Test Specification (GCTS) 	October 4, 2013


The following tables describe in detail what the TE does, and expects, during the test procedure.  If the DUT is performing some action and the TE needs to react, the CTS text will say something along the lines of "If the DUT sends X, the TE shall respond with Y." (In other words, if it's not stated, it's the TE doing it).
HDMI Forum TWG Test Subgroup 	HDMI FORUM Inc. Confidential  | Page 1 


[bookmark: _Toc360784587][bookmark: _Ref234997373][bookmark: _Toc240992824][bookmark: _Toc242776978]CEC tests: low level
NOTE: The first and second tests (HF4-1-1 and HF4-1-2) are executed for devices that do NOT implement CEC.  The third test (HF4-1-3) is executed for both devices that implement CEC and those that do not implement CEC.  Use the CDF field "CEC_support" to determine if the device supports CEC.
[bookmark: _Toc240993088][bookmark: _Toc242777241]Table 10‑3 CEC Tests: Low Level
	Test-ID
	HDMI 2.0 
Text Fragment
	Objective
	Test Method
	Decision Method

	HF4-1-1
	[HDMI 2.0:6.3.1]
A device that does not implement the CEC protocol shall not load the CEC bus more than a device that implements CEC.  This ensures communication between other CEC devices is not degraded.
	Verify that DUTs that do not support CEC do not impede CEC traffic when connected.

This test shall be performed on all DUTs that do not claim CEC support, and have 2 or more HDMI ports
(see CDF fields "CEC_support" and "NumPorts").
	Connect two of the DUT's HDMI ports to the TE using a configuration involving two CEC-enabled ports of the TE (port A, port B). Or, for TE that has a single input or output port, connect one of the DUT’s ports to the TE.

On TE port A, the TE emulates a Playback Device E1, using Logical Address 8.
On TE port B, the TE emulates a Tuner device E2, using Logical Address 6. Or, for TE that has a single input or output port, the TE emulates both the Playback Device E1 and the Tuner device E2.

TE sends message <Give Physical Address> message from E1 to E2.  Once received, E2 sends <Report Physical Address> in response.

Perform the test in all the power states of the device (e.g.,  On, Standby, unplugged from mains).
	If the TE port B receives <Give Physical Address> and TE port B can send <Report Physical Address> and TE port A receives <Report Physical Address> for all power states, then PASS, otherwise, FAIL.

Or, for TE that has a single input or output port If the TE device E2 receives <Give Physical Address> and TE device E2 can send <Report Physical Address> and TE device E1 receives <Report Physical Address> for all power states, then PASS, otherwise, FAIL.

	HF4-1-2
	[HDMI 2.0:6.3.1]
A device that does not implement the CEC protocol shall not load the CEC bus more than a device that implements CEC.  This ensures communication between other CEC devices is not degraded.
	Verify that DUTs that do not support CEC do not impede CEC traffic when connected.

This test shall be performed on all DUTs that do not claim CEC support, and have 1 HDMI port
(see CDF fields "CEC_support" and "NumPorts").
	Connect the DUT to the TE.
On this TE port, the TE emulates a 
Playback Device E1 (using Logical Address 8) and a 
Tuner device E2 (using Logical Address 6).

TE sends message <Give Physical Address> message from E1 to E2.  Once received, E2 sends <Report Physical Address> in response.

Perform the test in all the power states of the device (e.g.,  On, Standby, unplugged from mains).
	If the TE cannot send <Give Physical Address> and <Report Physical Address> for all power states, then  FAIL.

	HF4-1-3
	[HDMI 2.0:6.3.1] and [HDMI: CEC 4] (for non-CEC devices)

[HDMI 2.0: 11.9.1] and [HDMI: CEC 4] (for CEC devices)
	Verify that the DUT does not interfere with the CEC bus at any time during a power-up or power-down transition.

This test applies for both devices which support CEC and for devices which do not support CEC
	Monitor the CEC line.

From a fully powered-up state, power down the DUT fully.

From a fully powered-down state, power on the DUT.

If the DUT includes a standby mode, send a <Standby> message and verify that the DUT has gone to standby.

If the DUT includes a standby mode, wake the DUT from standby.
	If the DUT causes the CEC bus to go low for more than 5.5 ms (logical 0 + error signal maximum low period) at any time, then FAIL.

	HF4-1-4
	[HDMI 2.0: 10.8]
CEC 2.0 Sink and Repeater devices shall assert the HPD signal (i.e.  Keep it at a high level), unless forbidden by other requirements
	Verify that the Sink or Repeater DUT does not de-assert HPD on its inactive inputs.

This test only applies for DUTs that contain one or more HDMI inputs.  This test shall be skipped for DUTs that do not have one or more HDMI inputs 
(see CDF field "NumInputs").

This test shall be performed on all inputs (one-by-one).
	The output of the TE is connected to the DUT's input under test and TE supplies +5V signal.

Step DUT through following cases:
- input under test is selected input of the DUT.
- input under test is not selected input (if possible in DUT operation).
- DUT is in standby.
and verify that HPD is high during all of the cases.

Repeat for all of the DUT's inputs.
	If HPD is not high in all cases for all HDMI inputs, then FAIL.

Note a brief (less than 400 ms) de-assertion (low-going pulse) of HPD is allowed at the switching moment

	HF4-1-5
	[HDMI 2.0: 10.8]
CEC 2.0 Source and Repeater devices shall keep the 5V signal at high level.
	Verify that the Source DUT supplies +5V on its HDMI outputs at all times when mains or battery power is available.

This test only applies for DUTs that contain one or more HDMI outputs.  This test shall be skipped for DUTs that do not have one or more HDMI outputs 
(see CDF field "NumOutputs").

This test shall be performed on all outputs that are CEC-capable.
	The Input of the TE is connected to the DUT's output.

Step DUT through following cases:
- HDMI output is active (supplies valid video signal).
- HDMI output is inactive while DUT in on-state (if applicable).
- DUT is in standby.
and verify that +5V signal from the DUT is high during all of the cases.

Repeat for all of the DUT's outputs that are CEC-capable.
	If +5V is not supplied in all cases for all HDMI outputs, then FAIL.

	HF4-1-6
	[HDMI 2.0: 11.9.3]
Non-2160p devices receiving such an error notification shall not react with another error notification (in order to prevent endless loops of error notification signals).
	Verify that a device does not send an error signal in response to an error signal.
	TE sends <Abort> to the DUT.
DUT is expected to reply <Feature Abort>.
During this <Feature Abort> message sent by DUT, TE sends error notification signal during bit 6 of opcode block.
	If the DUT does not send <Feature Abort> message, then FAIL.
If the DUT does not send an error signal in response to the error signal sent by the TE, then PASS.
Otherwise, FAIL.

	HF4-1-7
	[HDMI: CEC 7.1] 1st paragraph, extended by [HDMI 2.0: 11.9.3] 
[..] If the Initiator detects the “error notification” described below.
	Verify that a device does a 
re-transmission when an "error notification" occurs during a transmitted message.
	The TE sends <Abort> to the DUT.
The DUT is expected to reply <Feature Abort>.
During this <Feature Abort> message sent by the DUT, the TE sends an error notification signal during bit 6 of the opcode block.
	If the DUT does not send a <Feature Abort> message,  then FAIL.
If the DUT does not (attempt to) re-transmit the <Feature Abort> message, then FAIL.




[bookmark: _Toc360784588][bookmark: _Toc240992825][bookmark: _Toc242776979]CEC tests: general protocol
[bookmark: _Toc240993089][bookmark: _Toc242777242]Table 10‑4 CEC Tests: General Protocol
	Test-ID
	HDMI 2.0 
Text Fragment
	Objective
	Test Method
	Decision Method

	HF4-2-1
	[HDMI 2.0: 11.2.2]
CEC 2.0 Devices shall implement a mandatory set of features and commands.

[HDMI 2.0: 11.2.2.1] including [HDMI 2.0: Table 11-2]

[HDMI 2.0: 11.2.2.2] including [HDMI 2.0: Table 11-3 through 11-5]

[HDMI 2.0: 11.1.1]
If implemented according to the CEC 2.0 specification, the product shall pass compliance testing as defined in CTS 1.4b, as well as additional compliance testing defined in CTS 2.0.
	Ensure all basic CEC commands that are marked as mandatory for the DUT are implemented and work correctly.
	1. Reset the DUT to the system defaults and/or follow submitters instructions on how to reset the system to defaults.
2. TE sends <Give Features> and <Get CEC version>.
3. Check the fields in the 1.4b CDF that will be used for the device to go through CTS 1.4b compliance testing to reflect the minimum support for a "CEC 2.0" device in step 4 below.
4. Perform CTS 1.4b CEC compliance testing.
	2) If the DUT does not send both <Report Features> and <CEC version> , then FAIL; if the [CEC version] values reported in these 2 messages is different from "2.0", then FAIL.
If CDF field “VendorCommand_support”=”y”, then if DUT does not send <Device Vendor Id>, then FAIL.
Record the value of [Device Features] reported by DUT in its <Report Features> message and use this for the checklist in item 3 below

3) Compare the 1.4b CDF as supplied for the device with the minimum requirements (see list in Appendix G).  If one or more values are not set correctly, then FAIL.

4) If overall result from CTS 1.4b CEC compliance testing is "PASS", then "PASS", otherwise "FAIL".

	HF4-2-2
	[HDMI: CEC 12.2] 6th paragraph, extended by [HDMI 2.0: 11.9.7]
[..] when it would require a directly addressed response, or cause the Follower to direct messages to a device at the unregistered address at a later time as a result.
	Check if the DUT ignores applicable messages sent from LA=15.
	Send applicable messages from LA=15 to the DUT (one by one, with a 3 s spacing).

For a list of applicable opcodes, see 

Table 10‑5 below.  The TE shall use reasonable operands for each opcode (i.e.  Similar to the operands that would be used when this message would be sent to an LA that is not equal to 15).
	If the DUT does not ignore all of the messages, then FAIL.

	HF4-2-3
	[HDMI: CEC 12.3] 1st paragraph, extended by [HDMI 2.0: 11.9.8]
[..] it shall respond with a <Feature Abort> message with the appropriate [Abort Reason].
	Verify that the DUT responds with <Feature Abort> for all unsupported opcodes that are directly addressed.
	Send all (directly-addressed) opcodes that the DUT does not declare support for as a Follower
(one by one, with a 3 s spacing).

This includes opcodes that CEC 2.0 has not defined (TE sends such opcodes without operands).

For a list of applicable opcodes, see Table 10‑6 and Table 10‑7 below.
	If <Feature Abort> is not sent from the DUT on each opcode that is tried, then FAIL.

	HF4-2-4
	same as above cell
+ [HDMI 2.0: 11.1.1, bullet 2]
	Verify that the DUT ignores all unsupported opcodes that are broadcast.
	For all opcodes that the DUT does not declare support for as a Follower, TE sends the message (with typical operands) in broadcast mode
(one by one, with a 3 s spacing).

This includes opcodes that CEC 2.0 has not defined (TE sends such opcodes without operands).

For a list of applicable opcodes, see Table 10‑6 and Table 10‑7 below.
	If the DUT does not ignore all of the messages, then FAIL.

	HF4-2-5
	[HDMI: CEC 8] 1st paragraph, extended by [HDMI 2.0: 11.9.4]
[..] Followers shall interpret the expected (non-additional) operands normally.
	Verify that the device interprets a CEC message with additional operands.

This test applies if the DUT is a TV
(see CDF field "Primary Device Type").
	Make sure the DUT (TV) is the Active Source (e.g.,  Switch from HDMI input to internal source).
TE sends <Active Source> [x.0.0.0] (where x.0.0.0 corresponds to a valid TV input) with an additional operand byte 0x80 following the Physical Address operand.
The DUT is expected to switch to the input "x" (i.e.  The normal reaction to the message without the additional byte).
	If the DUT (TV) does not switch to the input corresponding to the Physical Address x.0.0.0 used by the TE, then FAIL.

	HF4-2-6
	same as above cell
	Verify that the device interprets a CEC message with additional operands.

This test applies if the DUT is not a TV
(see CDF field "Primary Device Type").
	The TE sends <Active Source> [0.0.0.0].
The TE sends <Set Stream Path> [x.0.0.0] (where x.0.0.0 corresponds to the Physical Address allocated to the DUT) with an additional operand byte 0x80 following the Physical Address operand.
The DUT is expected to send <Active Source> [x.0.0.0] (i.e.  The normal reaction to a message without the additional byte)
	If the DUT (Source) does not send <Active Source> [x.0.0.0], then FAIL.

	HF4-2-7
	[HDMI 2.0: 11.11]
[HDMI: CEC 16]
	Verify that the DUT adheres to the mandatory message dependencies of the CEC specification as a Follower.
	For all messages described in Section 11.11 or [HDMI: CEC 16] under "If the device does not <Feature Abort>…", examine the 1.4b CDF to ensure that the device supports every opcode listed under "It shall not <Feature Abort>…" as Follower.
	If all messages required are supported as a Follower, then PASS.

If any messages required are not supported as Follower, then FAIL.

	HF4-2-8
	[HDMI 2.0: 11.11]
[HDMI: CEC 16]
	Verify that the DUT adheres to the mandatory message dependencies of the CEC specification as an Initiator.
	For all messages described in Section 11.11 or [HDMI: CEC 16] under "If the device does not <Feature Abort>…", examine the 1.4b CDF to ensure that the device supports every opcode listed under "It shall be able to send…" as Initiator.
	If all messages required are supported as Initiator, then PASS.

If any messages required are not supported as Initiator, then FAIL.

	HF4-2-9
	[HDMI: CEC 7.1] 2nd paragraph, extended by [HDMI 2.0: 11.9.3]
[..] 3 [..]
	Verify that the DUT does not attempt greater than three retries when initiating retries of a message.
	Send the DUT an <Abort> message (unless the DUT is a Pure CEC Switch, in which case, send <Routing Information> with the Physical Address of the DUT).

The TE NACKs every <Feature Abort> (or <Routing Information> if the DUT is a Pure CEC Switch) response from the DUT during the opcode block.
	If the DUT sends a message that the TE NACKs containing the same header and opcode blocks more than 4 times (initial attempt + 3 retries) in a row, then FAIL.
If the DUT sends the same header and opcode blocks only once (no retries directly follow), then FAIL.

	HF4-2-10
	[HDMI 2.0: 11.9.1]
Also <Polling Messages> need to be ACKnowledged when the device is addressed to allow polling and Logical Address Allocation of other devices to function properly.
	Verify that the <Polling Message> is acknowledged by the DUT in all states.
	Ensure that the DUT is in the On state.
Send the DUT a <Polling> message.
Set the DUT to the Standby state.
Send the DUT a <Polling> message.
	If the DUT does not Acknowledge the <Polling> message in both the On state and Standby state, then FAIL.

	HF4-2-11
	[HDMI 2.0: 11.9.8]
A device shall not respond to a <Feature Abort> message with another <Feature Abort> message, in order to prevent endless sequences of such messages.
	Verify that a device does not answer <Feature Abort> when it receives a <Feature Abort>.
	TE sends a <Feature Abort> message to the DUT.
	If the DUT replies with <Feature Abort>, then FAIL.

	HF4-2-12
	[HDMI: CEC 13.6.2] last paragraph, extended by [HDMI 2.0: 11.2.4]
	Check if the DUT replies to <Get CEC Version>, and check consistency with the CEC Version reported in <Report Features>.
	TE sends <Get CEC Version>.
DUT is expected to respond <CEC Version>.
TE sends <Give Features>.
DUT is expected to respond <Report Features>.
	If the DUT does not send <CEC Version> or <Report Features>, then FAIL.
If the [CEC Version] reported in <CEC Version> does not match [CEC Version] in <Report Features>, then FAIL.
If the [CEC Version] reported in <CEC Version> is lower than "2.0", then FAIL, otherwise, PASS.

	HF4-2-13
	[HDMI 2.0: 11.2.3]
When a device makes such updates that one or more of the operands of the <Report Features> message change value, it shall broadcast a <Report Features> message with the up-to-date operand values.
	Check that the DUT sends an appropriately updated <Report Features> after any change in the DUT that requires it to do so.

This test applies only if the DUT can make such updates (see CDF field "ReportFeatures_update").
	TE sends <Give Features>.
DUT is expected to respond <Report Features>.
Operate the DUT as described in the CDF field "ReportFeatures_update_procedure" to trigger update to operand(s) of <Report Features>.
DUT is expected to respond <Report Features> with the updated values. 
	If the DUT does not send <Report Features> after TE's <Give
Features>, then FAIL.
If the DUT does not send <Report Features> after Operating procedure, then FAIL.
If there are no changes in operands of the two <Report Features> messages, then FAIL, otherwise, PASS.

	HF4-2-14
	[HDMI: CEC 11] 3rd paragraph, extended by [HDMI 2.0: 11.2.2.1]
[..] which are mandatory for CEC Switches [..] 
	Verify that devices that claim to be a CEC Switch in their [All Device Types] field of <Report Features> can switch their inputs via CEC command.
	TE sends <Give Features> to the DUT.
The DUT is expected to respond with <Report Features> where the bit for "CEC switch" in [Device Features] is set (=1) to a value consistent with the value in the CDF field "HasCECswitch".
	If the DUT sends <Report Features> which includes a [Device Features] operand with the bit for "CEC switch" set to the value from the CDF field "HasCECswitch" (if the CDF field is “Y” then 1 else 0), then PASS, otherwise FAIL.

	HF4-2-15
	[HDMI 2.0: 11.9.1]
A device implementing CEC 2.0 shall [..] conform to [HDMI: CEC Table 2] in all other power states. In these states (including the Standby state), the device shall keep monitoring the CEC line for any messages addressing that device, including any messages that bring the device out of Standby or require the device to provide a  response [...] and act upon such messages. Also  <Polling Messages> need to be ACKnowledged when the device is addressed to allow polling and Logical  Address Allocation of other devices to function properly.
	Verify that the DUT replies to mandatory messages (including polling its address) while the DUT is in the Standby state.

	1. Allow the DUT to initialize and send its announcement messages. Record the devices' Logical Address for later use.
2. Bring the DUT into the Standby state.
3. The TE sends a polling message with the DUT's LA in both "Initiator" and "Destination" fields. (the DUT is expected to ACKnowledge the message).
4. The TE sends the following messages to the DUT, one by one with the appropriate spacing (e.g., 5 s). The DUT is expected to reply to each of them with the corresponding answer:
· <Give CEC version>.
· <Report Physical Address>.
· <Give Features>.
· <Give Device Power Status>.
· <Give OSD Name>{ if DUT is not a TV }.
· <Get Menu Language> { if DUT is a TV }.
5. If the DUT has multiple Standby states (e.g., "deep standby" versus "normal standby", then repeat steps 2, 3 and 4 for each of those other standby states.
6. Bring the DUT into the Active state, and repeat step 4

 

	In step 3: If the DUT does not ACKnowledge the message, 
then FAIL

In step 4: If the DUT does not provide appropriate answers to all messages, 
then FAIL.

The operands provided by the DUT in its responses to the messages in steps 4 and 5 (if applicable) and 6 need to be identical each time (except <Give Device Power Status> where the answer shall be appropriate, i.e. match the device's current state); if they are not identical, then FAIL.



	HF4-2-16
	[HDMI: CEC 13.9.2] 2nd paragraph, extended by [HDMI 2.0: 11.8]
[..] if it has a Vendor ID, or reply with a <Feature Abort> message with reason “[Unrecognized Opcode]” if it does not support Vendor Specific commands.
	Verify that the DUT either sends its Vendor ID, or a <Feature Abort>.
	The TE sends a <Give Device Vendor ID> to the DUT, and monitors the reaction from it.
	If The CDF field "VendorCommand_support"="Y" and if the DUT does not reply with a (broadcast) <Device Vendor ID> with its Vendor ID (see CDF 1.4b field F163 "Vendor ID used by DUT") as operand, then FAIL.

If the CDF field "VendorCommand_support"="N" and if the DUT does not reply with a <Feature Abort> with 
1st operand = opcode of 
<Give Device Vendor ID> and 
2nd operand =  
“[Unrecognized Opcode]” , 
then FAIL.


	HF4-2-17
	[HDMI: CEC 13.9.2] 6th paragraph, extended by [HDMI 2.0: 11.8]
[..] using reason “[Refused]” (for an unrecognized Vendor ID) or “[Unrecognized Opcode]” (if it does not support <Vendor Command With ID>).
	Verify that the DUT replies with <Feature Abort> with appropriate [Abort Reason].
	TE uses the 'random' Vendor ID (see preamble of Section 10), sends (broadcasts) a <Device Vendor ID> with this [Vendor ID] and then sends a directed <Vendor Command With ID> to DUT, with same [Vendor ID] as 1st operand, followed by some operand bytes (i.e. 01 DB F7 E4 98).
	If DUT does not reply with <Feature Abort>, then FAIL.

If DUT supports <Vendor Command With ID> (i.e. CDF 1.4b field K174 "<Vendor Command With ID> supported as Follower"="y") and [Abort Reason] from DUT's reply is not [Refused], then FAIL.

If DUT does not support <Vendor Command With ID> (i.e. CDF 1.4b field K174 "<Vendor Command With ID> supported as Follower"="n") and [Abort Reason] from DUT's reply is not [Unrecognized Opcode], then FAIL.

Otherwise, PASS.



[bookmark: _Ref234859390]

[bookmark: _Toc240993090][bookmark: _Toc242777243]Table 10‑5 CEC Tests: Opcodes used for test HF4-2-2
	CEC message
	Opcode (hex)
	
	CEC message
	Opcode (hex)

	<Give Tuner Device Status> 
	08
	
	<Menu Request>
	8D

	<Record On>
	09
	
	<Give Device Power Status>
	8F

	<Record Off>
	0B
	
	<Set Digital Timer>
	97

	<Record TV Screen>
	0F
	
	<Clear Digital Timer>
	99

	<Give Deck Status>
	1A
	
	<Get CEC Version>
	9F

	<Clear Analogue Timer>
	33
	
	<Clear External Timer>
	A1

	<Set Analogue Timer>
	34
	
	<Set External Timer>
	A2

	<Play>
	41
	
	<Request Short Audio Descriptor>
	A4

	<Deck Control>
	42
	
	<Initiate ARC>
	C0

	<Give OSD Name>
	46
	
	<Request ARC Initiation>
	C3

	<Give Audio Status>
	71
	
	<Request ARC Termination>
	C4

	<Give System Audio Mode Status>
	7D
	
	<Terminate ARC>
	C5

	<Vendor Command>
	89
	
	<Abort>
	FF



[bookmark: _Ref234859622][bookmark: _Toc240993091][bookmark: _Toc242777244]Table 10‑6 CEC Tests: Opcodes used for tests HF4-2-3 and HF4-2-4 (part 1)
	CEC message
	Opcode (hex)
	comment
	
	CEC message
	Opcode (hex)
	comment

	<Tuner Step Increment>
	05
	h
	
	<System Audio Mode Status>
	7E
	a

	<Tuner Step Decrement>
	06
	h
	
	<Vendor Command>
	89
	k

	<Tuner Device Status>
	07
	h
	
	<Vendor Remote Button Down>
	8A
	k

	<Give Tuner Device Status> 
	08
	h
	
	<Vendor Remote Button Up>
	8B
	k

	<Record On>
	09
	b
	
	<Give Device Vendor ID>
	8C
	k

	<Record Status>
	0A
	b
	
	<Menu Request>
	8D
	m

	<Record Off>
	0B
	b
	
	<Menu Status>
	8E
	m

	<Record TV Screen>
	0F
	b
	
	<Select Analogue Service>
	92
	h

	<Give Deck Status>
	1A
	c
	
	<Select Digital Service>
	93
	h

	<Deck Status>
	1B
	c
	
	<Set Digital Timer>
	97
	g

	<Clear Analogue Timer>
	33
	g
	
	<Clear Digital Timer>
	99
	g

	<Set Analogue Timer>
	34
	g
	
	<Set Audio Rate>
	9A
	e

	<Timer Status>
	35
	g
	
	<Vendor Command With ID>
	A0
	k

	<Play>
	41
	c
	
	<Clear External Timer>
	A1
	g

	<Deck Control>
	42
	c
	
	<Set External Timer>
	A2
	g

	<Timer Cleared Status>
	43
	g
	
	<Report Short Audio Descriptor>
	A3
	a

	<Set OSD String>
	64
	d
	
	<Request Short Audio Descriptor>
	A4
	a

	<Set Timer Program Title>
	67
	g
	
	<Initiate ARC>
	C0
	f

	<System Audio Mode Request>
	70
	a
	
	<Report ARC Initiated>
	C1
	f

	<Give Audio Status>
	71
	a
	
	<Report ARC Terminated>
	C2
	f

	<Set System Audio Mode>
	72
	a
	
	<Request ARC Initiation>
	C3
	f

	<Report Audio Status>
	7A
	a
	
	<Request ARC Termination>
	C4
	f

	<Give System Audio Mode Status>
	7D
	a
	
	<Terminate ARC>
	C5
	f


comments:
a = include in test for those devices which are not (TV, Audio System, Generic Sources with volume/mute remote control functions)
b = include in test if the DUT is not a Recording Device
c = include in test if the DUT does not support Deck Control feature
d = include in test if the DUT does not support OSD Display feature
e = include in test if the DUT does not support Audio Rate Control feature
f = include in test if the DUT does not support Audio Return Channel feature
g = include in test if the DUT does not support Timer Programming feature
h = include in test if the DUT does not support Tuner Control feature
k = include in test if the DUT does not support Vendor Specific commands/feature
m = include in test if the DUT does not support Device Menu Control

[bookmark: _Ref234859642][bookmark: _Toc240993092][bookmark: _Toc242777245]Table 10‑7 CEC Tests: Opcodes used for tests HF4-2-3 and HF4-2-4 (part 2)
	currently and previously unused CEC opcodes

	0E, 11, 12, 14, 17,18, 1C..30, 3A..3D
40, 48..51, 54..63, 65,66, 68..6F, 73..79, 7B,7C, 7F
88, 94..96, 98, 9B,9C, A9..BF, C6..F7, F9..FE
 
(This list contains the CEC opcodes not used in CEC 1.4b / CEC 2.0 / HDMI 2.0, and also excludes CEC opcodes that have been used in versions preceding CEC 1.4b)




[bookmark: _Toc360784589][bookmark: _Toc240992826][bookmark: _Toc242776980]CEC tests: timing
[bookmark: _Toc240993093][bookmark: _Toc242777246]Table 10‑8 CEC Tests: Timing
	Test-ID
	HDMI 2.0 
Text Fragment
	Objective
	Test Method
	Decision Method

	HF4-3-1
	[HDMI 2.0: 11.9.2]
To determine the bit timing of the incoming signal, a Follower typically looks for the transients (edge detection) in the CEC signal.  In order to allow for accurate determination of bit timings, as well as spurious pulses (see Section 11.9.3), it shall be able to determine rising and falling edges with an accuracy of ≤0.1 ms.

[HDMI: CEC 7.4] 1st paragraph, extended by 
[HDMI 2.0: 11.9.3]
If a Follower detects [.. a] problem [..]  The Follower may ignore spurious pulses with segments between the edges shorter than 0.1 ms (< 0.1 ms), consistent with the “≤ 0.1 ms” requirement for implementations using constant interval sampling (see Section 11.9.2).
	Verify that the DUT detects a spurious pulse in excess of 0.1 ms on the CEC line.
	TE sends a <Abort> message where bit 6 of the "opcode" block (which is a logical 1 bit) is changed to a low-going pulse of 0.11 ms during the high period of a logical 1 bit.
	If the DUT sends a <Feature Abort>, then FAIL .
If the DUT does not respond to the pulse by sending an error signal as defined by [HDMI: CEC 7.4], then FAIL.

	HF4-3-2
	[HDMI: CEC 5]
	Verify that the DUT accepts logical 0 bits with the minimum high period possible.
	On the TE, set the low interval time of the logical 0 bit to 1.7 ms and set the total logical 0 bit time to 2.05 
ms.

Send the DUT the <Give Physical Address> message.  The DUT shall respond with a <Report Physical Address> message.  (If the DUT is a Pure CEC Switch, send <Routing Information> with the CEC Switch's physical address as the operand.)
	If the DUT replies with <Report Physical Address> (or <Routing Information> in the case of a Pure CEC Switch), then PASS, otherwise, FAIL.



[bookmark: _Toc360784590][bookmark: _Toc240992827][bookmark: _Toc242776981]CEC tests: polling
[bookmark: _Toc240993094][bookmark: _Toc242777247]Table 10‑9 CEC Tests: Polling
	Test-ID
	HDMI 2.0 
Text Fragment
	Objective
	Test Method
	Decision Method

	HF4-4-1
	[HDMI: CEC 12.2] 9th paragraph, extended by [HDMI 2.0: 11.4]
A device shall not send any <Polling Message> which is not a re-transmission attempt (see Section 11.9.3)
	Verify that the DUT does not attempt to send a <Polling Message> more frequently than once per 500 ms when polling for a secondary task.
	TE emulates no device, so will not acknowledge any messages during this test.
Ensure HPD towards DUT is high (if the DUT is not a TV).

Make sure that the DUT is in the fully powered on state for at least a minute (so any initial topology scanning has been completed).

Monitor the CEC line for 60 s.
	If the DUT sends a <Polling Message> more frequently than once per 465 ms*, or if the DUT sends a <Polling Message> to the same address more frequently than once per 13.9 s*, then FAIL, otherwise, PASS.

	HF4-4-2
	[HDMI 2.0: 11.4]
 If System Audio Mode is ON, the TV may poll the Audio System no more than once every 5 s, in order to ensure that the Audio System is still connected.
	Verify that the DUT does not attempt to send a <Polling Message> to the Audio System more frequently than once per 5 s when System Audio Mode is enabled.

This test only applies for TV DUTs (see CDF field "Primary Device Type").
	TE emulates an Audio System.
TE sends (broadcasts) <Set System Audio Mode> ["on"] in order to enable System Audio Mode.

Monitor the CEC line for 60 s.
	If the DUT sends a <Polling Message> to the Audio System more frequently than once per 4.9 s*, then FAIL, otherwise, PASS.

	HF4-4-3
	[HDMI 2.0: 11.4]
Once HPD line is detected high or polling the TV was successful, a device shall no longer poll once per second, and shall adhere to the default Minimum Polling Period - until the TV is no longer detected
	Verify that the DUT does not attempt to send a <Polling Message> to the TV more frequently than once per second when HPD is low.

This test only applies for DUTs that contain one or more HDMI outputs.  This test shall be skipped for DUTs that do not have one or more HDMI outputs
(see CDF field "NumOutputs").
	TE emulates a TV, and set HPD is low on the HDMI port on which the DUT is connected.

Monitor the CEC line for 60 s.
	If the DUT sends a <Polling Message> to the TV more frequently than once per 0.9 s*, then FAIL, otherwise PASS.


* The times between messages (as mentioned in the "Decision Method" column for this table) are measured from the beginning of the start bit of one message to the beginning of the start bit of the other message.
[bookmark: _Toc360784591][bookmark: _Toc240992828][bookmark: _Toc242776982]CEC tests: address allocation
For those tests where the DUT is expected to send both a <Report Features> and <Report Physical Address> message, the TE shall check whether these are sent in this order (see [HDMI 2.0: 11.3.1]).  If the DUT sends the <Report Physical Address> before the <Report Features> message, this shall be considered as a FAIL for that particular test.
[bookmark: _Toc240993095][bookmark: _Toc242777248]Table 10‑10 CEC Tests: Address Allocation
	Test-ID
	HDMI 2.0 
Text Fragment
	Objective
	Test Method
	Decision Method

	HF4-5-1
	[HDMI 2.0: 11.3.2]
A generic Source device that does not have a recorder or tuner – or has those only as secondary feature – shall select “Playback Device” as [Primary Device Type].   Some examples of such Source devices that need to select “Playback Device” are media player, PC, game console, photo camera, a STB that does not implement the Tuner Control feature, a device that converts analog inputs to HDMI.
+ [HDMI 2.0: Table 11-7]:
Recording Device = Generic Source with recording functionality that is exposed via CEC Feature “One Touch Record” 
Tuner = Generic Source with tuner functionality that is exposed via CEC feature “Tuner Control”
	Check whether the DUT that uses a [Primary Device Type] of "Recorder" or "Tuner" complies with the rules in [HDMI 2.0: Table 11-7]
	Check the DUT's Primary Device Type (see CDF field "PrimaryDeviceType"), and support for "One Touch Record" and "Tuner Control" features
	If Primary Device Type = TV, Audio System, Pure CEC Switch or Processor, then SKIP this test.
If Primary Device Type = Playback Device, then PASS
If Primary Device Type = Recorder, and DUT does not support "One Touch Record", then FAIL.
If Primary Device Type = Tuner, and DUT does not support "Tuner Control", then FAIL, otherwise, PASS.

	HF4-5-2
	[HDMI 2.0: 11.9.1]
The roles described as 'TV' and 'Amplifier' in this feature shall only be assumed by devices that have successfully been allocated Logical Addresses 0 and 5, respectively.
	Check if the DUT does not implement any features of the 'Amplifier' role

This test only applies for DUTs with Primary Device Type = TV
(see CDF field "PrimaryDeviceType").
	Check certain fields (see Decision Method) in the DUT's H1.4b CDF, see "Decision Method"

	If <System Audio Mode Request> as follower = "Y", then FAIL.
If <Set System Audio Mode> as initiator = "Y", then FAIL.
If <Give System Audio Mode Status> as follower = "Y", then FAIL.
If <System Audio Mode Status> as initiator = "Y", then FAIL.
If <Give Audio Status> as follower = "Y", then FAIL.
If <Report Audio Status> as initiator = "Y", then FAIL.
If <Request Short Audio Descriptor> as follower = "Y", then FAIL.
If <Report Short Audio Descriptor> as initiator = "Y", then FAIL, otherwise, PASS.

	HF4-5-3
	same as above cell
	Check if the DUT does not implement any features of the 'TV' role

This test only applies for DUTs with Primary Device Type = Audio System (see CDF field "PrimaryDeviceType").
	Check certain fields (see Decision Method) in the DUT's 1.4b CDF, see "Decision Method"
	If <System Audio Mode Request> as initiator = "Y", then FAIL.
If <Set System Audio Mode> as follower = "Y", then FAIL.
If <Give System Audio Mode Status> as initiator = "Y", then FAIL.
If <System Audio Mode Status> as follower = "Y", then FAIL.
If <Give Audio Status> as initiator = "Y", then FAIL.
If <Report Audio Status> as follower = "Y", then FAIL.
If <Request Short Audio Descriptor> as initiator = "Y", then FAIL.
If <Report Short Audio Descriptor> as follower = "Y", then FAIL, otherwise, PASS.

	HF4-5-4
	same as above cell
	Check if the DUT does not implement any features of the 'TV' or 'Amplifier' role

This test only applies for DUTs with Primary Device Type not equal to TV or Audio System
(see CDF field "PrimaryDeviceType").
	Check certain fields (see Decision Method) in the DUT's 1.4b CDF, see "Decision Method"
	If <System Audio Mode Request> as follower = "Y", then FAIL.
If <Set System Audio Mode> as initiator = "Y", then FAIL.
If <Give System Audio Mode Status> as follower = "Y", then FAIL.
If <System Audio Mode Status> as initiator = "Y", then FAIL.
If <Give Audio Status> as follower = "Y", then FAIL.
If <Report Audio Status> as initiator = "Y", then FAIL.
If <Request Short Audio Descriptor> as initiator or follower = "Y", then FAIL.
If <Report Short Audio Descriptor> as follower or initiator = "Y", then FAIL, otherwise, PASS.

	HF4-5-5
	[HDMI: CEC 10.2] 2nd bullet, extended by [HDMI 2.0: 11.3.2]
A device with Primary Device Type ’TV’ which [..]

	Confirm the DUT's Logical Address allocation process

This test only applies if the DUT has Primary Device Type "TV"
(see CDF field "PrimaryDeviceType").
	a) TE emulates a Playback Device.
Force DUT to perform LA allocation (e.g.,  Power cycle).
After DUT has performed its initialization, 
b) TE also emulates a TV device at LA=0.  Force DUT to perform LA allocation again (e.g.,  Power cycle)
	In step a) If the DUT does not allocate LA=0 or does not announce its presence (Report Features, Report Physical Address with the appropriate operands), then FAIL.
In step b) If the DUT allocates LA=0, then FAIL.
In Step b) If the DUT allocates another address than LA=14 or 15, then FAIL, otherwise, PASS

	HF4-5-6
	[HDMI: CEC 10.2] 3rd bullet, extended by [HDMI 2.0: 11.3.2]
A device with Primary Device Type ’TV’ [..]
	Confirm the DUT's Logical Address allocation process

This test only applies if the DUT has Primary Device Type "TV" that has HDMI output (see CDF fields "PrimaryDeviceType" and "NumOutputs").
	a) TE emulates a TV (PA=0.0.0.0, LA=0) connected to the DUT's output.
Force DUT to perform LA allocation (e.g.,  Power cycle).
After DUT has performed its initialization, 
b) TE also emulates a TV device at LA=14.  Force DUT to perform LA allocation again (e.g.,  Power cycle)
	In step a) If the DUT does not allocate LA=14 or does not announce its presence (Report Features, Report Physical Address with the appropriate operands), then FAIL.
In step b) If the DUT allocates LA=0 or 14, then FAIL.
In step b) If the DUT allocates another address than LA=15, then FAIL.

	HF4-5-7
	[HDMI 2.0: 11.3.2]
A device with Primary Device Type 'Audio System' shall try to allocate the relevant 'Audio System' (5) Logical Address;
	Confirm the DUT’s Logical Address allocation process

This test only applies if the DUT has Primary Device Type "Audio System" (see CDF field "PrimaryDeviceType").
	a) TE emulates a TV (LA=0, EDID with PA=1.0.0.0 to the DUT).
Connect the DUT to TE (which ought to trigger the DUT's Logical Address allocation process).
b) TE emulates a TV (LA=0) and Audio System (LA=5); provide EDID with PA=1.2.0.0 to the DUT.
Connect the DUT to TE (which ought to trigger the DUT’s Logical Address allocation process).
	In step a) If the DUT does not allocate LA=5 or does not announce its presence (Report Features, Report Physical Address with the appropriate operands), then FAIL.
In step b) If the DUT allocates LA=5 or 14, then FAIL.
In step b) If the DUT allocates another address than LA=15, then FAIL.

	HF4-5-8
	[HDMI 2.0: 11.3.2]
A device with Primary Device Type 'Playback Device' which can become an Active Source, shall try to allocate one of the 'Playback Device' Logical Addresses (4, 8, 11);
	Confirm the DUT's Logical Address allocation process

This test only applies if the DUT has Primary Device Type "Playback Device" (see CDF field "PrimaryDeviceType").
	a) TE emulates a TV (LA=0, EDID with PA=1.0.0.0 to the DUT).
Connect the DUT to TE (which ought to trigger the DUT’s Logical Address allocation process).
b) TE emulates a TV (LA=0) and 1 Playback Device (with LA=address chosen by DUT in step "a").
Connect the DUT to TE (which ought to trigger the DUT’s Logical Address allocation process).
c) TE emulates a TV (LA=0) and 2 Playback Devices (with LA=addresses chosen by DUT in steps "a" and "b").
Connect the DUT to TE (which ought to trigger the DUT’s Logical Address allocation process).
d) TE emulates a TV (LA=0) and 3 Playback Devices (with LA=4,8,11).
Connect the DUT to TE (which ought to trigger the DUT’s Logical Address allocation process).
e) TE emulates a TV (LA=0) and 4 Playback Devices (with LA=4,8,11 and the address chosen by DUT in step "d").
Connect the DUT to TE (which ought to trigger the DUT’s Logical Address allocation process).
	In step a) If the DUT does not allocate one of LA=4,8,11, or does not announce its presence (Report Features, Report Physical Address with the appropriate operands), then FAIL.
In step b) If the DUT does not allocate one of LA=4,8,11 (excluding the LA emulated by TE in this step), or does not announce its presence (Report Features, Report Physical Address with the appropriate operands), then FAIL.
In step c) If the DUT does not allocate one of LA=4,8,11 (excluding the LA's emulated by TE in this step), or does not announce its presence (Report Features, Report Physical Address with the appropriate operands), then FAIL.
In step d) If the DUT does not allocate a LA, then PASS (and SKIP step "e").
In step d) If the DUT does not allocate one of LA=12,13,15, or does not announce its presence (Report Features, Report Physical Address with the appropriate operands), then FAIL.  If the DUT allocates LA=15 in step "d", then SKIP step "e".
In step e) If the DUT does not allocate one of LA=12,13,15 (excluding the LA's emulated by TE in this step), or does not announce its presence (Report Features, Report Physical Address with the appropriate operands), then FAIL.
Otherwise, PASS.

	HF4-5-9
	[HDMI 2.0: 11.3.2]
A device with Primary Device Type 'Recording Device' which can become an Active Source, shall try to allocate one of the 'Recording Device' Logical Addresses (1, 2, 9);
	Confirm the DUT’s Logical Address allocation process

This test only applies if the DUT has Primary Device Type "Recording Device" (see CDF field "PrimaryDeviceType").
	a) TE emulates a TV (LA=0, EDID with PA=1.0.0.0 to the DUT).
Connect the DUT to TE (which ought to trigger the DUT’s Logical Address allocation process).
b) TE emulates a TV (LA=0) and 1 Recording Device (with LA=address chosen by DUT in step "a").
Connect the DUT to TE (which ought to trigger the DUT’s Logical Address allocation process).
c) TE emulates a TV (LA=0) and 2 Recording Devices (with LA=addresses chosen by DUT in steps "a" and "b").
Connect the DUT to TE (which ought to trigger the DUT’s Logical Address allocation process).
d) TE emulates a TV (LA=0) and 3 Recording Devices (with LA=1,2,9).
Connect the DUT to TE (which ought to trigger the DUT’s Logical Address allocation process).
e) TE emulates a TV (LA=0) and 4 Recording Devices (with LA=1,2,9 and the address chosen by DUT in step "d").
Connect the DUT to TE (which ought to trigger the DUT’s Logical Address allocation process).
	In step a) If the DUT does not allocate one of LA=1,2,9, or does not announce its presence (Report Features, Report Physical Address with the appropriate operands), then FAIL.
In step b) If the DUT does not allocate one of LA=1,2,9 (excluding the LA emulated by TE in this step), or does not announce its presence (Report Features, Report Physical Address with the appropriate operands), then FAIL.
In step c) If the DUT does not allocate one of LA=1,2,9 (excluding the LA's emulated by TE in this step), or does not announce its presence (Report Features, Report Physical Address with the appropriate operands), then FAIL.
In step d) If the DUT does not allocate a LA, then PASS (and SKIP step "e").
In step d) If the DUT does not allocate one of LA=12,13,15, or does not announce its presence (Report Features, Report Physical Address with the appropriate operands), then FAIL.  If the DUT allocates LA=15 in step "d", then SKIP step "e".
In step e) If the DUT does not allocate one of LA=12,13,15 (excluding the LA's emulated by TE in this step), or does not announce its presence (Report Features, Report Physical Address with the appropriate operands), then FAIL.
Otherwise, PASS.

	HF4-5-10
	[HDMI 2.0: 11.3.2]
A device with Primary Device Type 'Tuner' which can become an Active Source, shall try to allocate one of the 'Tuner' Logical Addresses (3, 6, 7, 10);
	Confirm the DUT’s Logical Address allocation process

This test only applies if the DUT has Primary Device Type "Tuner"
(see CDF field "PrimaryDeviceType").
	a) TE emulates a TV (LA=0, EDID with PA=1.0.0.0 to the DUT).
Connect the DUT to TE (which ought to trigger the DUT’s Logical Address allocation process).
b) TE emulates a TV (LA=0) and 1 Tuner (with LA=address chosen by DUT in step "a").
Connect the DUT to TE (which ought to trigger the DUT’s Logical Address allocation process).
c) TE emulates a TV (LA=0) and 2 Tuners (with LA=addresses chosen by DUT in steps "a" and "b").
Connect the DUT to TE (which ought to trigger the DUT’s Logical Address allocation process).
d) TE emulates a TV (LA=0) and 3 Tuners (with LA=addresses chosen by DUT in steps "a" and "b" and "c").
Connect the DUT to TE (which ought to trigger the DUT’s Logical Address allocation process).
e) TE emulates a TV (LA=0) and 4 Tuners (with LA=3,6,7,10).
Connect the DUT to TE (which ought to trigger the DUT’s Logical Address allocation process).
f) TE emulates a TV (LA=0) and 5 Tuners (with LA=3,6,7,10 and the address chosen by DUT in step "e").
Connect the DUT to TE (which ought to trigger the DUT’s Logical Address allocation process).
	In step a) If the DUT does not allocate one of LA=3,6,7,10 , or does not announce its presence (Report Features, Report Physical Address with the appropriate operands), then FAIL.
In step b) If the DUT does not allocate one of LA=3,6,7,10 (excluding the LA emulated by TE in this step), or does not announce its presence (Report Features, Report Physical Address with the appropriate operands), then FAIL.
In step c) If the DUT does not allocate one of LA=3,6,7,10 (excluding the LA's emulated by TE in this step), or does not announce its presence (Report Features, Report Physical Address with the appropriate operands), then FAIL.
In step d) If the DUT does not allocate one of LA=3,6,7,10 (excluding the LA's emulated by TE in this step), or does not announce its presence (Report Features, Report Physical Address with the appropriate operands), then FAIL.
In step e) If the DUT does not allocate a LA, then PASS (and SKIP step "f").
In step e) If the DUT does not allocate one of LA=12,13,15, or does not announce its presence (Report Features, Report Physical Address with the appropriate operands), then FAIL.  If the DUT allocates LA=15 in step "e", then SKIP step "f".
f) If the DUT does not allocate one of LA=12,13,15 (excluding the LA's emulated by TE in this step), or does not announce its presence (Report Features, Report Physical Address with the appropriate operands), then FAIL.

	HF4-5-11
	[HDMI: CEC 10.2] 4th major bullet, extended by [HDMI 2.0: 11.3.2] referring to Section 11.3.4 [..] 

[HDMI: CEC 10.2] 2nd sub-bullet under above HDMI text, extended by [HDMI 2.0: 11.3.2, 2nd sub-bullet under above HDMI 2.0 text]
	Confirm the DUT’s Logical Address allocation process

This test only applies if the DUT has Primary Device Type "Processor" (see CDF field "PrimaryDeviceType").
	a) TE emulates a TV (PA=0.0.0.0, LA=0) connected to the DUT’s output.
Force DUT to perform LA allocation (e.g.,  Power cycle).
After DUT has performed its initialization, 
b) TE also emulates a Processor device at LA=14.  Force DUT to perform LA allocation again (e.g.,  Power cycle)
	a) If the DUT does not allocate LA=14 or does not announce its presence (Report Features, Report Physical Address with the appropriate operands), then FAIL.
b) If the DUT does not allocate one of LA=12,13,15 or does not announce its presence (Report Features, Report Physical Address with the appropriate operands), then FAIL.

	HF4-5-12
	[HDMI 2.0: 11.3.1]
[HDMI 2.0: 11.3.2]
	Verify the device's LA allocation and announcement steps

This test only applies for devices with [Primary Device Type] is not equal to TV, which allocate a single LA
(see CDF fields "PrimaryDeviceType" and "Number_of_LA").
	Present the DUT with an EDID with PA 1.0.0.0, and give a low-going pulse on the HPD for 150 ms.

Wait until DUT has completed any CEC announcement messages

Present the DUT with an EDID with PA 2.0.0.0, and give a low-going pulse on the HPD for 150 ms.
	After the second EDID is presented, the DUT shall try to allocate one Logical Address according to its Device Type(s), broadcast one <Report Features> and one <Report Physical Address> message from that LA.  If this sequence is not followed, then FAIL.
If the DUT sends messages from another LA, then FAIL.
If the DUT sends <Report Physical Address> with other [Physical Address] than 2.0.0.0, then FAIL.
If the [Primary Device Type] in <Report Physical Address> does not match the LA associated with this Device Type, then FAIL.
If the [Primary Device Type] in <Report Physical Address> does not match the corresponding CDF field, then FAIL.
If [All Devices Types] does not contain this [Primary Device Type], then FAIL.
If [All Device Types] does not match the declared types in 1.4b CDF, then FAIL.
If the [CEC version] does not equal "2.0", then FAIL.

	HF4-5-13
	[HDMI 2.0: 11.3.1]
[HDMI 2.0: 11.3.2], in particular [HDMI 2.0: Table 11-8] and the following text
	Verify the device's LA allocation and announcement steps

This test only applies for devices with [Primary Device Type] is not equal to TV, which allocate two LA's
(see CDF fields "PrimaryDeviceType" and "Number_of_LA").
	Present the DUT with an EDID with PA 1.0.0.0, and give a low-going pulse on the HPD for 150 ms.

Wait until DUT has completed any CEC announcement messages.

Present the DUT with an EDID with PA 2.0.0.0, and give a low-going pulse on the HPD for 150 ms.
	After the second EDID is presented, the DUT shall try to allocate two Logical Addresses according to its Device Types, broadcast two <Report Features> and two <Report Physical Address> messages from those LA (one of these from each LA).  If this sequence is not followed, then FAIL.
If the DUT sends messages from another LA, then FAIL.
If the DUT sends <Report Physical Address> with other [Physical Address] than 2.0.0.0, then FAIL.
If the [Primary Device Type] in <Report Physical Address> does not match the LA associated with this Device Type, then FAIL.
If the [Primary Device Type] in <Report Physical Address> does not match the corresponding CDF field, then FAIL
If [All Devices Types] does not contain this [Primary Device Type], then FAIL.
If [All Device Types] does not match the declared types in 1.4b CDF, then FAIL.
If the [CEC version] does not equal "2.0", then FAIL.
If [All Device Types] from both <Report Features> messages differ, then FAIL.
If the two [Primary Device Type]s used by the device are not listed in [HDMI 2.0: Table 11-8], then FAIL.

	HF4-5-14
	[HDMI 2.0: 11.3.1]
[HDMI 2.0: 11.3.2]
	Verify the device's LA allocation and announcement steps

This test only applies for devices with [Primary Device Type] = TV, which allocate a single LA
(see CDF fields "PrimaryDeviceType" and "Number_of_LA").
	Power cycle the DUT.
	The DUT shall try to allocate LA = 0, broadcast one <Report Features> and one <Report Physical Address> message from that LA.  If this sequence is not followed, then FAIL.
If the DUT sends messages from another LA, then FAIL.
If the DUT sends <Report Physical Address> with other [Physical Address] than 0.0.0.0, then FAIL.
If the [Primary Device Type] in <Report Physical Address> does not match the LA associated with this Device Type, then FAIL.
If the [Primary Device Type] in <Report Physical Address> does not match the corresponding CDF field, then FAIL
If [All Devices Types] does not contain this [Primary Device Type], then FAIL.
If [All Device Types] does not match the declared types in 1.4b CDF, then FAIL.
If the [CEC version] does not equal "2.0", then FAIL.

	HF4-5-15
	[HDMI 2.0: 11.3.1]
[HDMI 2.0: 11.3.2], in particular [HDMI 2.0: Table 11-8] and the following text
	Verify the device's LA allocation and announcement steps

This test only applies for devices with [Primary Device Type] = TV, which allocate two LA's
(see CDF fields "PrimaryDeviceType" and "Number_of_LA").
	Power cycle the DUT.
	The DUT shall try to allocate two Logical Addresses according to its Device Types, broadcast two <Report Features> and two <Report Physical Address> messages from those LA (one of these from each LA).  If this sequence is not followed, then FAIL.
If the DUT sends messages from another LA, then FAIL.
If the DUT sends <Report Physical Address> with other [Physical Address] than 2.0.0.0, then FAIL.
If the [Primary Device Type] in <Report Physical Address> does not match the LA associated with this Device Type, then FAIL.
If the [Primary Device Type] in <Report Physical Address> does not match the corresponding CDF field, then FAIL
If [All Devices Types] does not contain this [Primary Device Type], then FAIL.
If [All Device Types] does not match the declared types in 1.4b CDF, then FAIL.
If the [CEC version] does not equal "2.0", then FAIL.
If [All Device Types] from both <Report Features> messages differ, then FAIL.
If the two [Primary Device Type]s used by the device are not listed in [HDMI 2.0: Table 11-8], then FAIL.

	HF4-5-16
	[HDMI 2.0: 11.3.2]
A device that includes a CEC Switch (see [HDMI 2.0: 11.2.2.1] and [HDMI: CEC 11]) shall set the corresponding bit in [All Device Types] – this includes all "Pure CEC Switches", and all "Processors", as well as other devices that have a CEC Switch (e.g.,  Amplifier with HDMI input(s)).
	Verify that a DUT which is or includes a CEC Switch, sets bits in [All Device Types] correctly

This test only applies if the device satisfies the rules for a CEC switch (see three alternatives listed in [HDMI: CEC 11.1]), and also applies for devices that have declared "Processor" as [Primary Device Type] (see CDF fields "HasCECswitch" and "Primary Device Type")
	Reuse the [All Device Types] received by TE in test HF4-5-12,13,14,15 (one of those was executed depending on device characteristics)
	If the bit "CEC switch" in [All Device Types] is set (=1), then PASS, otherwise FAIL.

	HF4-5-17
	[HDMI 2.0: 11.3.2]
When using one of these ‘backup’ logical  addresses, the [Primary Device Type] reported in <Report Physical Address> shall be the original Device Type.
	Verify that the TV sends <Give OSD Name> when it detects a new device being connected - also when the device is using one of the Backup Logical Addresses.

This test only applies if DUT has 
Primary Device Type of "TV" 
(see CDF field 
"PrimaryDeviceType").
	1. The TE emulates a newly connected device at Logical Address=12. This involves allocating a logical address and broadcasting <Report Features> and <Report Physical Address> for this emulated device.
2. Switch the DUT(TV) to an input other than the input connected to the TE.
3. The TE sends <Active Source> with the appropriate Physical  Address operand
(The DUT(TV) is expected to switch to the input associated with this Physical Address).
4. Press some of the buttons that normally are forwarded on the DUT(TV)'s remote control
	after step 1: if the CDF Field "TV_with_OSD_menu" is "Y", then if the DUT(TV) does not send <Give OSD Name> within 5 s after the TE has sent <Report Physical Address>, then FAIL.

after step 3: if the DUT(TV) does not switch to the input connected to the TE, then FAIL.

during step 4: If the DUT(TV) does not send <User Control Pressed> with  the appropriate operand to LA=12, then FAIL.
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	Test-ID
	HDMI 2.0 
Text Fragment
	Objective
	Test Method
	Decision Method

	HF4-6-1
	[HDMI 2.0: 11.5.1]
If a device wants to become the Active Source (One Touch Play), it shall use either the <Image View On> or the <Text View On> message to wake up the TV as described in [HDMI: CEC 13.1]. It shall not use the message <User Control Pressed> with any of the power-related operands.
	Verify that the DUT sends either <Image View On> or <Text View On> to wake up the TV when the DUT wants to become the active Source.

This test only applies for DUTs that can become Active Source (see 1.4b CDF)
	The TE emulates a TV, which initially is in standby state.
Ensure that the DUT is in the On state.
Cause the DUT to become the Active Source
	If the DUT send a <User Control Pressed> message with any of the power-related operands before <Image View On> or <Text View On>, then FAIL.
If the DUT sends either an <Image View On> or <Text View On> message then PASS, otherwise, FAIL.


	HF4-6-2
	[HDMI 2.0: 11.5.1]
If a device wants to activate audio rendering through the System Audio Control, it shall use the message <System Audio Mode Request> (with [Physical Address] operand) to wake up the Audio System as described in [HDMI 2.0: 11.9.11] and [HDMI: CEC 13.15.2]; it shall not use the message <User Control Pressed> with any of the power-related operands.
	Verify that the DUT sends <System Audio Mode Request> with a [Physical Address] operand to wake up an Audio System in order to render audio through System Audio Control.

This test only applies for devices that can initiate System Audio Mode (see 1.4b CDF)
	The TE emulates a TV, which initially is in standby state.
Ensure that the DUT is in the On state.
Cause the DUT to initiate the System Audio mode.
	If the DUT send a <User Control Pressed> message with any of the power-related operands before <System Audio Mode Request>, then FAIL.
If the DUT sends a <System Audio Mode Request> message with a [Physical Address] operand then PASS, otherwise, FAIL.


	HF4-6-3
	[HDMI 2.0: 11.5.1]
If the TV wants a Source Device to become the Active Source, i.e.  to send video and audio towards the TV (and possibly audio towards the Audio System), the TV shall use the <Set Stream Path> message to wake up the Source device as described in [HDMI 2.0: 11.9.9]; it shall not use the message <User Control Pressed> with any of the power-related operands.
	Verify that the TV sends <Set Stream Path> when it wants a Source to become the active Source.

This test only applies if the DUT has Primary Device Type "TV" 
(see CDF field "PrimaryDeviceType")
	The TE emulates a Source Device, which initially is in standby state.
Ensure that the DUT is in the On state and viewing its internal tuner.
On the DUT, select a device connected via an HDMI input to view on the TV.
	If the DUT send a <User Control Pressed> message with any of the power-related operands before <Set Stream Path>, then FAIL.
If the DUT sends a <Set Stream Path> message with a [Physical Address] other than the TV (0.0.0.0) then PASS, otherwise, FAIL.


	HF4-6-4
	[HDMI 2.0: 11.5.1]
For CEC Switches, wakeup is implicit – if they are on the active path, they will be woken up by the messages described in [HDMI 2.0: 11.9.9], [HDMI: CEC 11], and [HDMI: CEC 13.2.2] – they do not need explicit wakeup messages.
	Verify that a CEC Switch wakes up when CEC messages indicate that it is in the active path.

This test only applies if the DUT includes a CEC switch
(see CDF field "HasCECswitch")
	Connect a Source to an input of the DUT and view the output on a TV.
Cause the DUT to go to the Standby state.
Verify that the Source cannot be seen on the TV.
Cause the Source to send an <Active Source> message.
Verify that the Source can now be seen on the TV.
Return the DUT to the Standby state.  Verify that the Source cannot be seen on the TV.
Send a <Set Stream Path> to the connected Source.
Verify that the Source can now be seen on the TV.
	If the DUT comes out of the Standby state with both <Active Source> and <Set Stream Path> messages then PASS, otherwise, FAIL.

	HF4-6-5
	[HDMI 2.0: 11.5.2]
A TV shall wakeup (i.e.  come out of Standby state into the On state) upon receiving <Image View On> or <Text View On> as described in [HDMI: CEC 13.1].  It shall not trigger the wakeup upon receiving <Active Source> messages.
	Verify that a TV does not wake up upon receiving <Active Source> without <Text View On>, <Image View On>, or another message intended to wake the TV.

This test only applies if the DUT has Primary Device Type "TV"
(see CDF field "PrimaryDeviceType").
	Ensure that the DUT is in the Standby state.
Send the DUT an <Active Source> message and verify if the DUT is still in the Standby state.
Send the DUT an <Image View On> message and a <Text View On> message.
	If the DUT stays in the Standby state when it receives the <Active Source> message AND comes out of the Standby state when it receives at least one of the <Image View On> or <Text View On> messages then PASS, otherwise, FAIL.

	HF4-6-6
	[HDMI 2.0: 11.5.2]
An Audio System shall wakeup upon receiving a <System Audio Mode Request> message with [Physical Address] operand as described in [HDMI 2.0: 11.9.11] and [HDMI: CEC 13.15.2].
	Verify that the Amplifier comes out the Standby State when receiving a <System Audio Mode Request> message with [Physical Address] operand.

This test only applies if the DUT has Primary Device Type "Audio System" (see CDF field "PrimaryDeviceType").
	Ensure Amplifier is in the Standby state.
Send a <System Audio Mode Request> message with the [Physical Address] of the TV (0.0.0.0) to the Amplifier.
	If the DUT comes out of the Standby state then PASS, else FAIL

	HF4-6-7
	[HDMI 2.0: 11.5.2]
A Source Device shall wakeup upon receiving a <Set Stream Path> message with its Physical Address as operand, as described in [HDMI 2.0: 11.9.9].
	Verify that a Source comes out of the Standby state when it receives a <Set Stream Path> message with its Physical Address as operand

This test only applies if the DUT has Primary Device "Playback Device", "Recording Device" or "Tuner" (see CDF field "PrimaryDeviceType")
	Turn on the DUT and connect to the TE.
Put the DUT into the Standby state.
Send the DUT a <Set Stream Path> message with the Physical Address allocated to it by the TE.
	If the DUT comes out of the Standby state then PASS, otherwise FAIL.

	HF4-6-8
	[HDMI 2.0: 11.5.2]
All devices shall wakeup from Standby state upon receiving a <User Control Pressed> message with one of the operands [“Power On Function”] or [“Power Toggle Function”].
 
[HDMI 2.0: 11.5.4]
All devices shall wakeup from the Standby state upon receiving <User Control Pressed> with argument [“Power”]
	Verify that a device comes out of the Standby state when it receives a <User Control Pressed> message with one of the operands [“Power On Function”] or [“Power Toggle Function”] or ["Power"].
	Ensure DUT is in the Standby state.
Send the DUT a <User Control Pressed> [“Power On Function”] message followed by a <User Control Released> message.
Return the DUT to the Standby state.
Send the DUT a <User Control Pressed> [“Power Toggle Function”] message followed by a <User Control Released> message.
Return the DUT to the Standby state.
Send the DUT a <User Control Pressed> [“Power"] message followed by a <User Control Released> message.
	If the DUT comes out of the Standby state in response to all of the <User Control Pressed> messages then PASS, otherwise, FAIL.

	HF4-6-9
	[HDMI 2.0: 11.5.2]
A CEC device at the location specified by the <Set Stream Path> message shall come out of the Standby state (if necessary), as described in [HDMI 2.0: 11.9.9].
	Verify that a device comes out of the Standby state when it receives a <Set Stream Path> with its Physical Address as operand

This test only applies if the DUT has Primary Device "Playback Device", "Recording Device" or "Tuner" (see CDF field "PrimaryDeviceType")
	Ensure DUT is in the Standby state.
Send the DUT a <Set Stream Path> message with the DUT’s Physical Address as operand.
	If the DUT does not come out of the Standby state, then FAIL.

	HF4-6-10
	[HDMI 2.0: 11.5.2]
All devices shall transit from On to Standby state upon receiving a <User Control Pressed> message with one of the operands [“Power Off Function”] or [“Power Toggle Function”].
	Verify that the device sends a <Report Power Status> ["In transition from On to Standby"] upon receiving a <User Control Pressed> message with one of the operands [“Power Off Function”] or [“Power Toggle Function”].
	Ensure that the DUT is in the On state.
Send the DUT a <User Control Pressed> [“Power Off Function”] message followed by a <User Control Released> message.
Return the DUT to the On state.
Send the DUT a <User Control Pressed> [“Power Toggle Function”] message followed by a <User Control Released> message.
	If the DUT sends a <Report Power Status> ["In transition from On to Standby"] message in response to both <User Control Pressed> messages then PASS, otherwise, FAIL.

	HF4-6-11
	[HDMI 2.0: 11.5.2]
All devices shall go to standby state upon receiving directly addressed or broadcast <Standby> message as described in [HDMI 2.0: 11.5.6] and [HDMI: CEC 13.3.2].
	Verify that the device goes to the Standby state upon receiving a directly addressed or a broadcast <Standby> message.
	Ensure that the DUT is in the On state.
Send the DUT a directly addressed <Standby> message.
Return the DUT to the On state.
Send a broadcast <Standby> message.
	If the DUT does not go to the Standby state for both the directly-addressed and broadcast <Standby> messages, then FAIL.

	HF4-6-12
	[HDMI 2.0: 11.5.3] 
In systems where devices with CEC version 2.0 (or higher) are mixed with devices with lower CEC versions (i.e.  “legacy” devices), the devices with CEC version 2.0 (or higher) shall use the messages from [HDMI 2.0: 11.5.1] towards the other devices with CEC version 2.0 (or higher).
	Verify that the DUT uses the messages specified in [HDMI 2.0: 11.5.1] when working with a device conforming to CEC version 2.0 (or higher).
 
Verify that the DUT does not send <User Control Pressed> with power-related operands when performing various operations with another device conforming to CEC version 2.0 (or higher).
 
This test only applies if the DUT has Primary Device "Playback Device", "Recording Device" or "Tuner" (see CDF field "PrimaryDeviceType").
	Ensure that the TE is configured to be conformant to CEC Version 2.0 or higher, and simulating a TV that is in the Standby state.

Cause the Source DUT to become the Active Source.
	If the DUT sends either an <Image View On> or <Text View On> message, AND does not send a <User Control Pressed> message with any of [Power] or [Power Toggle Function] or [Power Off Function] or [Power On Function] then PASS, otherwise, FAIL.

	HF4-6-13
	[HDMI 2.0: 11.5.3]
In systems where devices with CEC version 2.0 (or higher) are mixed with devices with lower CEC versions (i.e.  “legacy” devices), the devices with CEC version 2.0 (or higher) shall use the messages from [HDMI 2.0: 11.5.1] towards the other devices with CEC version 2.0 (or higher).
	Verify that the DUT uses the messages specified in [HDMI 2.0: 11.5.1] when working with a device conforming to CEC version 2.0 (or higher).
 
Verify that the DUT does not send <User Control Pressed> with power-related operands when performing various operations with another device conforming to CEC version 2.0 (or higher).
 
This test only applies if the DUT can send <System Audio Mode Request> as Initiator (see 1.4b CDF) to activate audio rendering.
	Ensure that the TE is configured to be conformant to CEC Version 2.0 or higher, and simulating an Audio System that is in the Standby state.

Cause the DUT to activate the Amplifier's audio rendering.
	If the DUT sends a <System Audio Mode Request> message AND does not send a <User Control Pressed> message with any of [Power] or [Power Toggle Function] or [Power Off Function] or [Power On Function] then PASS, otherwise, FAIL.

	HF4-6-14
	[HDMI 2.0: 11.5.3]
In systems where devices with CEC version 2.0 (or higher) are mixed with devices with lower CEC versions (i.e.  “legacy” devices), the devices with CEC version 2.0 (or higher) shall use the messages from [HDMI 2.0: 11.5.1] towards the other devices with CEC version 2.0 (or higher).
	Verify that the DUT uses the messages specified in [HDMI 2.0: 11.5.1] when working with a device conforming to CEC version 2.0 (or higher).
 
Verify that the DUT does not send <User Control Pressed> with power-related operands when performing various operations with another device conforming to CEC version 2.0 (or higher).
 
This test only applies if the DUT has Primary Device Type "TV"(see CDF field "PrimaryDeviceType").
	Ensure that the TE is configured to be conformant to CEC Version 2.0 or higher, and simulating a Source device that is in the Standby state.
 
Cause the TV DUT to select this device for delivering video and audio over HDMI.
	If the DUT sends a <Set Stream Path> message with the Physical Address allocated to it by the TE AND does not send a <User Control Pressed> message with any of [Power] or [Power Toggle Function] or [Power Off Function] or [Power On Function] then PASS, otherwise, FAIL.

	HF4-6-15
	[HDMI 2.0: 11.5.3]
In systems where devices with CEC version 2.0 (or higher) are mixed with devices with lower CEC versions (i.e.  “legacy” devices), the devices with CEC version 2.0 (or higher) shall use the messages from [HDMI 2.0: 11.5.1] towards the other devices with CEC version 2.0 (or higher).
	Verify that the DUT uses the messages specified in [HDMI 2.0: 11.5.1] when working with a device conforming to CEC version 2.0 (or higher).
 
Verify that the DUT does not send <User Control Pressed> with power-related operands when performing various operations with another device conforming to CEC version 2.0 (or higher).
 
This test applies for all DUTs except Pure CEC Switches
(see CDF field "PrimaryDeviceType"), that can initiate System Standby.
	Ensure that the TE is configured to be conformant to CEC Version 2.0 or higher, and simulating a TV (if the DUT is not a TV) or a Source (if the DUT is a TV).
 
Cause the DUT to initiate the System Standby feature.
	If the DUT sends a broadcast <Standby> message AND does not send a <User Control Pressed> message with any of [Power] or [Power Toggle Function] or [Power Off Function] or [Power On Function] then PASS, otherwise, FAIL.

	HF4-6-16
	[HDMI 2.0: 11.5.3]
When devices with CEC version 2.0 (or higher) operate with devices with lower CEC versions, for bringing another device out of the Standby State into the On state, the preferred mechanism described in [HDMI 2.0: 11.5.1] shall be attempted first.  Only if the desired effect is not achieved with these messages (to be checked with <Give Device Power Status>), alternative attempts using a <User Control Pressed> message with the appropriate deterministic power-related operand (“Power On Function”, 0x6D, see [HDMI 2.0: Table 11-31]) may be tried.
	Verify that the DUT initially tries the CEC 2.0 messages specified in [HDMI 2.0: 11.5.1] when working with a device conforming to CEC version 1.4b, before sending any <User Control Pressed> with power-related operands.
 
This test only applies if the DUT has Primary Device "Playback Device", "Recording Device" or "Tuner" (see CDF field "PrimaryDeviceType").
	Ensure that the TE is configured to be conformant to CEC Version 1.4b, and simulating a TV that is in the Standby state.

Cause the Source DUT to become the Active Source.
	If the DUT sends either an <Image View On> or <Text View On> message, AND does not send a <User Control Pressed> message with any of [Power] or [Power Toggle Function] or [Power Off Function] or [Power On Function] then PASS, otherwise, FAIL.

	HF4-6-17
	[HDMI 2.0: 11.5.3]
When devices with CEC version 2.0 (or higher) operate with devices with lower CEC versions, for bringing another device out of the Standby State into the On state, the preferred mechanism described in [HDMI 2.0: 11.5.1] shall be attempted first.  Only if the desired effect is not achieved with these messages (to be checked with <Give Device Power Status>), alternative attempts using a <User Control Pressed> message with the appropriate deterministic power-related operand (“Power On Function”, 0x6D, see [HDMI 2.0: Table 11-31]) may be tried.
	Verify that the DUT initially tries the CEC 2.0 messages specified in [HDMI 2.0: 11.5.1] when working with a device conforming to CEC version 1.4b, before sending any <User Control Pressed> with power-related operands.
 
This test only applies if the DUT can send <System Audio Mode Request> as Initiator (see 1.4b CDF) to activate audio rendering.
	Ensure that the TE is configured to be conformant to CEC Version 1.4b, and simulating an Audio System that is in the Standby state.

Cause the DUT to activate the Amplifier's audio rendering.
	If the DUT sends a <System Audio Mode Request> message AND does not send a <User Control Pressed> message with any of [Power] or [Power Toggle Function] or [Power Off Function] or [Power On Function] then PASS, otherwise, FAIL.

	HF4-6-18
	[HDMI 2.0: 11.5.3]
When devices with CEC version 2.0 (or higher) operate with devices with lower CEC versions, for bringing another device out of the Standby State into the On state, the preferred mechanism described in [HDMI 2.0: 11.5.1] shall be attempted first.  Only if the desired effect is not achieved with these messages (to be checked with <Give Device Power Status>), alternative attempts using a <User Control Pressed> message with the appropriate deterministic power-related operand (“Power On Function”, 0x6D, see [HDMI 2.0: Table 11-31]) may be tried.
	Verify that the DUT initially tries the CEC 2.0 messages specified in [HDMI 2.0: 11.5.1] when working with a device conforming to CEC version 1.4b, before sending any <User Control Pressed> with power-related operands.
 
This test only applies if the DUT has Primary Device Type "TV"
(see CDF field "PrimaryDeviceType").
	Ensure that the TE is configured to be conformant to CEC Version 1.4b, and simulating a Source device that is in the Standby state.
 
Cause the TV DUT to select this device for delivering video and audio over HDMI.
	If the DUT sends a <Set Stream Path> message with the Physical Address allocated to it by the TE AND does not send a <User Control Pressed> message with any of [Power] or [Power Toggle Function] or [Power Off Function] or [Power On Function] then PASS, otherwise, FAIL.

	HF4-6-19
	[HDMI 2.0: 11.5.3]
When devices with CEC version 2.0 (or higher) operate with devices with lower CEC versions, for bringing another device out of the Standby State into the On state, the preferred mechanism described in [HDMI 2.0: 11.5.1] shall be attempted first.  Only if the desired effect is not achieved with these messages (to be checked with <Give Device Power Status>), alternative attempts using a <User Control Pressed> message with the appropriate deterministic power-related operand (“Power On Function”, 0x6D, see [HDMI 2.0: Table 11-31]) may be tried.
	Verify that the DUT initially tries the CEC 2.0 messages specified in [HDMI 2.0: 11.5.1] when working with a device conforming to CEC version 1.4b, before sending any <User Control Pressed> with power-related operands.
 
This test applies for all DUTs except Pure CEC Switches
(see CDF field "PrimaryDeviceType"), that can initiate System Standby.
	Ensure that the TE is configured to be conformant to CEC Version 1.4b, and simulating a TV (if the DUT is not a TV) or a Source (if the DUT is a TV).

Cause the DUT to initiate the System Standby feature.
	If the DUT sends a broadcast <Standby> message AND does not send a <User Control Pressed> message with any of [Power] or [Power Toggle Function] or [Power Off Function] or [Power On Function] then PASS, otherwise, FAIL.

	HF4-6-20
	[HDMI 2.0: 11.5.5]
fragments 1, 2 and 4
(see Table 10‑12 for full text fragments)
	Verify that the DUT notifies power state transitions from the Standby state to the On state by broadcasting appropriate <Report Power Status> messages.
	Ensure that the DUT is in the Standby power state.

Send a <User Control Pressed>[Power On Function] message followed by a <User Control Released> message to the DUT.
	If the DUT broadcasts a <Report Power Status> ["In transition Standby to On"] message within 1 s after receipt of a <User Control Pressed> message and if the DUT broadcasts a <Report Power Status> ["On"] message after it is fully powered up, then PASS.

OR if the DUT broadcasts a <Report Power Status> ["On"] message within 2 s after receipt of the <User Control Pressed> message and it is fully powered up, then PASS.

Otherwise, FAIL.

	HF4-6-21
	[HDMI 2.0: 11.5.5]
fragments 1, 2, 4 and 5
(see Table 10‑12 for full text fragments)
	Verify that the DUT notifies power state transitions from the On state to the Standby state by broadcasting appropriate <Report Power Status> messages.
	Ensure that the DUT is in "On" power state.

Send a <User Control Pressed>[Power Off Function] message followed by a <User Control Released> message to the DUT.
	If the DUT broadcasts a <Report Power Status> ["In transition On to Standby"] message within 1 s after receipt of the <User Control Pressed> message and if the DUT broadcasts a <Report Power Status> ["Standby"] message after it is in the Standby mode, then PASS.

OR if the DUT broadcasts a <Report Power Status> ["Standby"] message within 2 s after receipt of the <User Control Pressed> message and it is in the Standby mode, then PASS.

Otherwise, FAIL.

	HF4-6-22
	[HDMI 2.0: 11.5.5]
fragments 1, 3 and 4
(see Table 10‑12 for full text fragments)
	Verify that the DUT notifies its transition back to the Standby power state if an ongoing power state transition from the Standby state to the On state is interrupted.
	Ensure that the DUT is in the Standby power state.

Send a <User Control Pressed>[Power On Function] message followed by a <User Control Released> message to the DUT.

Immediately, send a <User Control Pressed>[Power Off Function] message followed by a <User Control Released> message to the DUT.
	If the DUT broadcasts a <Report Power Status> ["Standby"] message after it is in the Standby mode and no further <Report Power Status> messages are received from the DUT within the next 5 s, then PASS.

OR if the DUT broadcasts a <Report Power Status> ["In transition Standby to On"] within 1 s after receipt of the first <User Control Pressed> message and then a <Report Power Status> ["Standby"] message after it is in the Standby mode and no further <Report Power Status> messages are received from the DUT within the next 5 s, then PASS.

OR if the DUT broadcasts a <Report Power Status> ["In transition Standby to On"] within 1 s after receipt of the first <User Control Pressed> message and then a <Report Power Status> ["On"] message after it is fully powered up and then a <Report Power Status> ["Standby"] message after it is in the Standby mode (preceded by a <Report Power Status> ["In transition On to Standby"] if the transition needs longer than 2 s) and no further <Report Power Status> messages are received from the DUT within the next 5 s, then PASS.

OR if the DUT broadcasts a <Report Power Status> ["On"] message after it is fully powered up and then a <Report Power Status> ["Standby"] message after it is in the Standby mode (preceded by a <Report Power Status> ["In transition On to Standby"] if the transition needs longer than 2 s) and no further <Report Power Status> messages are received from the DUT within the next 5 s, then PASS.

Otherwise, FAIL.

	HF4-6-23
	[HDMI 2.0: 11.5.5]
fragments 1, 3, 4 and 5 (see Table 10‑12 for full text fragments)
	Verify that the DUT notifies its transition back to the "On" power state if an ongoing power state transition from the On to the Standby state is interrupted.
	Ensure that the DUT is in "On" power state.

Send a <User Control Pressed>[Power Off Function] message followed by a <User Control Released> message to the DUT.

Immediately, send a <User Control Pressed>[Power On Function] message followed by a <User Control Released> message to the DUT.
	If the DUT broadcasts a <Report Power Status> ["On"] message after it is fully powered up and no further <Report Power Status> messages are received from the DUT within the next 5 s, then PASS.

OR if the DUT broadcasts a <Report Power Status> ["In transition On to Standby"] within 1 s after receipt of the first <User Control Pressed> message and then a <Report Power Status> ["On"] message after it is fully powered up and no further <Report Power Status> messages are received from the DUT within the next 5 s, then PASS.

OR if the DUT broadcasts a <Report Power Status> ["In transition On to Standby"] within 1 s after receipt of the first <User Control Pressed> message and then a <Report Power Status> ["Standby"] message after it is in the Standby mode and then a <Report Power Status> ["On"] message after it is fully powered up (preceded by a <Report Power Status> ["In transition Standby to On"] if the transition needs longer than 2 s) and no further <Report Power Status> messages are received from the DUT within the next 5 s, then PASS.

OR if the DUT broadcasts a <Report Power Status> ["Standby"] message after it is in the Standby mode and then a <Report Power Status> ["On"] message after it is fully powered up (preceded by a <Report Power Status> ["In transition Standby to On"] if the transition needs longer than 2 s) AND no further <Report Power Status> messages are received from the DUT within the next 5 s, then PASS.

Otherwise, FAIL.

	HF4-6-24
	[HDMI: CEC 13.2.2] 6th paragraph, extended by [HDMI 2.0: 11.9.9]
	Verify that a Source broadcasts an <Active Source> message when it has been woken up and starts streaming its output
	Turn on the DUT and connect to the TE.
Put the DUT into the Standby state.
Send the DUT a <Set Stream Path> message with the Physical Address allocated to it by the TE.
	If the DUT does not broadcast an <Active Source> message with its own Physical Address, then FAIL.

	HF4-6-25
	[HDMI: CEC 13.2.2] 8th paragraph, extended by [HDMI 2.0: 11.9.9] 
	Verify that the device sends an <Inactive Source> when it is the Active Source and the user sends it to the Standby state.
	Set the DUT to stream its output and to become the Active Source.
Cause the DUT to go to the Standby state (e.g.,  By pressing its local Standby control).
	If the DUT does not send a directly addressed <Inactive Source> with the Physical Address allocated to it by the TE, then FAIL.

	HF4-6-26
	[HDMI: CEC 13.3.2] 4th paragraph, extended by [HDMI 2.0: 11.5.6]
	Verify that, when a Source device is put to Standby by the user (e.g.,  By its own remote control or local key), it does not broadcast a system <Standby> message unless explicitly requested by the user.

This test only applies for Source devices.
	Set the DUT to the On state.
Verify how to cause the DUT only to go to the Standby state (e.g.,  By pressing its local Standby control) , i.e.  Not to use the System Standby feature (see CDF field "Standby_procedure").
Cause the DUT only to go to the Standby sate.
	If the DUT broadcasts a <Standby> message, then FAIL.

	HF4-6-27
	[HDMI: CEC 13.3.2] 5th paragraph, extended by [HDMI 2.0: 11.5.6]
[.. (see Sections 11.5.1 and 11.5.3) ].
+
A device in the On state receiving a directly addressed or broadcast <Standby> message shall go into Standby state.  A device in the Standby state that receives a directly addressed or broadcast <Standby> message shall stay in the Standby state.
	Verify that the action of a <Standby> message can only be used to send a device to the Standby state.
	Set the DUT to the On state.
Send the DUT a directly addressed <Standby> message and verify that the DUT is now in the Standby state.
Send the DUT another directly addressed <Standby> message.
Return the DUT to the On state.

Repeat the test using broadcast <Standby> messages.
	If the DUT goes to the Standby state for both the directly addressed and broadcast messages AND does not go to the On state when it receives either form of <Standby> message then PASS, otherwise, FAIL.

	HF4-6-28
	[HDMI: CEC 13.13.2] 4th paragraph, extended by [HDMI 2.0: 11.6.2]
Table 11-31 indicates (in the last two columns) which [UI Commands] shall be supported by the Follower [..]. 
	Verify that the DUT accepts <User Control Pressed> for power-related operands are handled appropriately.
	Ensure DUT is in 'on' state.
a) The TE sends <User Control Pressed> ["Power Toggle Function"] to the TE.  The DUT is expected to go to the Standby state.
b) After the DUT has completed the power transition, the TE sends <User Control Pressed> ["Power Toggle Function"] to the DUT.  The DUT is expected to go to "on" state.
c) After the DUT has completed the power transition, the TE sends <User Control Pressed> ["Power On Function"] to the DUT.  The DUT is expected to remain in "on" state.
d) After verifying that the DUT has remained in "on" state, the TE sends <User Control Pressed> ["Power Off Function"] to the DUT.  The DUT is expected to go to the Standby state.
e) After the DUT has completed the power transition, the TE sends <User Control Pressed> ["Power Off Function"] to the DUT.  The DUT is expected to remain in the Standby state.
f) After verifying that the DUT has remained in the Standby state, the TE sends <User Control Pressed> ["Power On Function"] to the DUT.  The DUT is expected to go to "on" state.
g) After the DUT has completed the power transition, the TE sends <User Control Pressed> ["Power"] to the DUT.  The DUT is expected to go to the Standby state.
h) After the DUT has completed the power transition, the TE sends <User Control Pressed> ["Power"] to the DUT.  The DUT is expected to go to "on" state.
	If the DUT executes expected behavior described in "Test Method", then PASS.
If during one or more of the steps, it does not go to (or stay in) the mentioned power state, then FAIL.

For the steps "d" and "f" where the DUT is expected to remain in the same power state, the TE shall wait for 10 s to verify that the DUT indeed remains in same power state.

For the steps where the DUT is expected to change power state, the TE shall wait until the device has fully completed its power transition before continuing with the next step.

	HF4-6-29
	[HDMI 2.0: 11.5.1]
If a device wants to send all devices into standby state, it shall use the broadcast <Standby> message; it shall not use the message <User Control Pressed> with any of the power-related arguments.
	Verify that the DUT uses the <Standby> message as required, not any <User Control Pressed> message.

This test only applies for DUTs with the CDF field "Send_all_to_standby" set to "Y". 
	Operate the DUT as described in the CDF field "Send_all_to_standby_procedure".
	If the DUT does not send a broadcast <Standby> message, then FAIL.

If the DUT sends any <User Control Pressed> message with an operand related to power handling, then FAIL.




Column "HDMI 2.0 Text Fragment" of Table 10‑11, refers to the fragments of [HDMI 2.0: 11.5.5] shown in Table 10‑12 below.
[bookmark: _Ref234860119][bookmark: _Toc240993097][bookmark: _Toc242777250]Table 10‑12 CEC Tests: Fragments of [HDMI 2.0: 11.5.5]
	fragment 1
	All CEC devices shall notify all of their power state transitions to other CEC devices by broadcasting <Report Power Status> messages.  Note – in this mechanism, the <Report Power Status> message is used as a broadcast message, so all devices in the system are aware.

	fragment 2
	At the start of each power state transition, i.e.  from “Standby” to “On” or vice versa from “On” to “Standby”, all CEC devices shall broadcast either a <Report Power Status>[“In transition Standby to On”] or a <Report Power Status>[“In transition On to Standby”] message respectively.  Immediately after that power state transition has finished with a CEC device being in the appropriate stable power state, that CEC device shall broadcast either a <Report Power Status>[“On”] or a <Report Power Status>[“Standby”] message respectively.

	fragment 3
	If an ongoing power state transition is interrupted and the CEC device has finished its transition back to the previous stable power state, e.g.  when the user repeatedly presses the power button, that CEC device shall broadcast either a <Report Power Status>[“On”] or a <Report Power Status>[“Standby”] message corresponding to the previous stable power state (which is also the new power state).

	fragment 4
	When a CEC device knows that its power state transition, i.e.  from “Standby” to “On” or vice versa from “On” to “Standby”, will be finished within 2 s, that CEC device should not send either a <Report Power Status>[“In transition Standby to On”] or a <Report Power Status>[“In transition On to Standby”] message respectively.  In this case, immediately after that power state transition has finished with the CEC device being in the appropriate stable power state, the CEC device shall broadcast either a <Report Power Status>[“On”] or a <Report Power Status>[“Standby”] message respectively.

	fragment 5
	For all power state transitions (#3, #6, and #8) in [HDMI 2.0: Table 11-11] that move a device into the “Standby” power state, the device shall broadcast a <Report Power Status> [“Standby”] message so that the other devices in the system are aware.




[bookmark: _Toc360784593][bookmark: _Toc240992830][bookmark: _Toc242776984]CEC tests: routing/switching
[bookmark: _Toc240993098][bookmark: _Toc242777251]Table 10‑13 CEC Tests: Routing/Switching
	Test-ID
	HDMI 2.0 
Text Fragment
	Objective
	Test Method
	Decision Method

	HF4-7-1
	[HDMI: CEC 13.2.2] 3rd paragraph before the end of the section, extended by [HDMI 2.0: 11.9.9]
	Verify that the TV (when acting as the CEC Root Device) does not send <Routing Information> when selecting a non-CEC-capable input Source (such as an internal Source or analog).
	Verify that the DUT has an HDMI input selected (see CDF field "Select_HDMI_input_procedure").
Select another HDMI input (if more than one HDMI input available).
Select an internal input (if available; see CDF field "Select_internal_procedure").
Select a non-HDMI input (if available; see CDF field "Select_other_input_procedure").
Select an HDMI input.
	If the DUT sends a <Routing Information> message, then FAIL.

	HF4-7-2
	[HDMI 2.0: Table 11-13]
Message: <Request Active Source>
Response: <Active Source> from the currently active Source
	Verify that the DUT does not respond to <Request Active Source> when it is not the active Source.

This test applies for non-TV devices that can become an active Source (see 1.4b CDF and the CDF field "PrimaryDeviceType").
	Ensure that the DUT is the Active Source.

Broadcast <Active Source> from another address than the DUT's.

Broadcast <Request Active Source>.
	If the DUT ignores the <Request Active Source> message (i.e.  It does not respond with <Active Source> within the Maximum Response Time), then PASS, otherwise, FAIL.

	HF4-7-3
	[HDMI: CEC 13.2.2] 6th paragraph, extended by [HDMI 2.0: 11.9.9]
	Ensure that the DUT switches (if required) as a result of a <Set Stream Path> message it does not send a <Routing Change> message and ensures that the device is on the active AV path.

This test applies for devices including a CEC switch
(see CDF field "HasCECswitch").
	Set the DUT to select its input number 1.
Send a <Set Stream Path> message with a Physical Address that includes the DUT's input number 1.
Send a <Set Stream Path> message with a Physical Address that includes the DUT's input number 2.
	If the DUT switches with the first <Set Stream Path> message, then FAIL.
If the DUT does not switch with the second <Set Stream Path> message, then FAIL.
If the DUT sends a <Routing Change> message, then FAIL, otherwise PASS.

	HF4-7-4
	[HDMI: CEC 13.2.2] 8th paragraph, extended by [HDMI 2.0: 11.9.9]
	Verify that when a TV receives an <Inactive Source>, it sends either an <Active Source> with its own Physical Address (0.0.0.0, when displaying its own internal tuner), or sends a <Set Stream Path> message to a new device for display.
This test applies for non-TV devices that can become an active Source (see 1.4b CDF and the CDF field "PrimaryDeviceType").
	Set the DUT to stream its output and to become the Active Source.
Cause the DUT to go to the Standby state (e.g.,  By pressing its local Standby control).
	If the DUT (TV) sends an <Active Source> message with a Physical Address of 0.0.0.0, OR the DUT (TV) sends a <Set Stream Path> with a Physical Address other than the TV or the device that sent the <Inactive Source> message then PASS, otherwise, FAIL.


[bookmark: _Toc360784594][bookmark: _Toc240992831][bookmark: _Toc242776985]CEC tests: Remote Control Pass Through
During the collection of the tests in this section, the TE shall monitor if the DUT sends <Vendor Remote Button Up> after <User Control Pressed>, or sends both <User Control Released> and <Vendor Remote Button Up> upon release of a button.  If this occurs, then FAIL.
[bookmark: _Toc240993099][bookmark: _Toc242777252]Table 10‑14 CEC Tests: Remote Control Pass Through
	Test-ID
	HDMI 2.0 
Text Fragment
	Objective
	Test Method
	Decision Method

	[bookmark: HF4_8_1]HF4-8-1
	[HDMI: CEC 13.13.2] 2nd paragraph, extended by [HDMI 2.0: 11.6.2]
When a remote control button which needs to be forwarded is pressed, (see Section 11.6.4, also for the destination of the forwarding), [..].

[HDMI: CEC 13.13.4], extended by [HDMI 2.0: 11.6.4]
	Verify that the DUT (TV) sends <User Control Pressed> with the appropriate operand to appropriate destination.

This test only applies for DUT with Primary Device Type = TV which have a remote control <or other means that are mapped to RCpt>
(see CDF field "PrimaryDeviceType").
	The TE emulates a Playback Device at LA=8 (which is the Active Source), and an Audio System at LA=5 with System Audio Mode ON.
Press one of the buttons on the DUT’s remote control (short press).
Repeat for each of the buttons (except for the buttons on the list that TV (always) requires for its internal operation (see CDF field "TV_RCbuttons_internal")).
Repeat for local buttons on the device itself.
Repeat for triggers that are implemented through an 'on-screen' menu, and other controls (e.g.,  Gesture control) that are mapped internally to a "User Operation" entry in [HDMI 2.0: Table 11-31] (see CDF field "TV_MappedControls").
	If the DUT sends <User Control Pressed> to LA=8 or LA=5 (*) with [UI Command] corresponding to the button that is pressed, followed by a <User Control Released> within 500 ms, then PASS else FAIL.

(*) [UI Command]s related to audio rendering (Volume Up, Volume Down, Mute, Select Sound Presentation, Mute Function and Restore Volume Function) shall be sent to LA=5, other [UI Command]s to LA=8.

	HF4-8-2
	same as above cell
	Verify that the DUT (TV) does not send <User Control Pressed> with audio-related operand when System Audio Mode is OFF.

This test only applies for DUTs with Primary Device Type = TV which have a remote control <or other means that are mapped to RCpt>
(see CDF field "PrimaryDeviceType").
	The TE emulates a Playback Device at LA=8 (which is the Active Source), and an Audio System at LA=5 with System Audio Mode OFF.
Perform steps described in test "HF4-8-1" for those buttons on the remote control, on the device itself, and other controls for those buttons/controls that are mapped to one of the [UI Commands] related to Audio Rendering (Volume Up, Volume Down, Mute, Select Sound Presentation, Mute Function and Restore Volume Function).
	If the DUT sends <User Control Pressed> to any LA with [UI Command] corresponding to the button that is pressed, then FAIL, otherwise PASS.

	HF4-8-3
	[HDMI 2.0: 11.6.4]
If a device [..] does not succeed in sending messages to Logical Address 5 (which will happen if no device with Logical Address 5 is present in the system), the device shall act according to the above rules for the case “System Audio Mode is off”.
	Verify that the DUT (TV) does not send <User Control Pressed> with audio-related operand when there is no device with LA=5.

This test only applies for DUTs with Primary Device Type = TV which have a remote control <or other means that are mapped to RCpt>
(see CDF field "PrimaryDeviceType").
	The TE emulates a Playback Device at LA=8 (which is the Active Source), and does not emulate a device at LA=5 Take any steps necessary to make DUT forget any previously detected device at LA=5 from previous tests.
Perform steps described in test " HF4-8-1" for those buttons on the remote control, on the device itself, and other controls for those buttons/controls that are mapped to one of the [UI Commands] related to Audio Rendering (Volume Up, Volume Down, Mute, Select Sound Presentation, Mute Function and Restore Volume Function).
	If the DUT sends <User Control Pressed> to any LA with [UI Command] corresponding to the button that is pressed, then FAIL.

	HF4-8-4
	[HDMI: CEC 13.13.2] 4th paragraph, extended by [HDMI 2.0: 11.6.2]
Table 11-31 indicates (in the last two columns) which [UI Commands] shall be supported by the Follower. [..].
	Verify that the DUT (non-TV) accepts <User Control Pressed> messages and maps to appropriate internal action.

This test only applies for DUTs with Primary Device Type not equal to TV
(see CDF field "PrimaryDeviceType").
	TE sends <User Control Pressed> ["Select/OK"] and <User Control Released> (after 100 ms) messages to the DUT.
Repeat for all [User Operation] codes in [HDMI 2.0: Table 11-31] that are marked "x", "x (e)" or "x (f)" in column "Mandatory for non-TV as Follower".
	* For those [User Operation] codes which have an equivalent button on the device's own remote: If the DUT reacts to the code sent in similar fashion as when user presses this equivalent button then PASS else FAIL.
(For codes marked "x(e)" or "x(f)" a non-reaction is allowed if the exception listed under "(e)" or "(f)" in [HDMI 2.0: Table 11-31] applies for the device in its current state).

* For other codes, if the DUT performs operation corresponding to [User Operation] code received, or does not react, then PASS else FAIL.

	HF4-8-5
	[HDMI: CEC 13.13.2] 5th paragraph, extended by [HDMI 2.0: 11.6.2] 

[HDMI: CEC 13.13.3] 4th paragraph from end of the section, 2nd bullet, extended by [HDMI 2.0: 11.6.3]
	Verify that the DUT stops any press-and-hold behavior after Follower Safety Timeout period - even if no <User Control Released> is received.

This test applies only for devices that implement press-and-hold behavior as Follower
(see 1.4b CDF)
	Place the DUT in a state where press-and-hold operation can be observed using <User Control Pressed> ["Cursor Down"].  {If needed, select another [User Operation] that allows to see press-and-hold behavior}
The TE sends 4 <User Control Pressed> ["Cursor Down"] messages with 450 ms repetition time to the DUT.
NOTE: no <User Control Released> message(s) are sent
	If the DUT moves the cursor after 550 ms (Follower Safety Timeout) after the last <User Control Pressed> message was received, then FAIL, else PASS.

	HF4-8-6
	[HDMI: CEC 13.13.3] 4th paragraph from end of the section, 1st bullet, extended by [HDMI 2.0: 11.6.3]
	Verify that the DUT stops any press-and-hold behavior upon receipt of a <User Control Pressed> message with other operand.

This test applies only for devices that implement press-and-hold behavior as Follower
(see 1.4b CDF)
	Place the DUT in a state where press-and-hold operation can be observed using <User Control Pressed> ["Cursor Down"].  {If needed, select another [User Operation] that allows to see press-and-hold behavior}
The TE sends 4 <User Control Pressed> ["Cursor Down"] messages with 450 ms repetition time to the DUT, directly followed by a <User Control Pressed> ["Cursor Right"] message.
NOTE: no <User Control Released> message(s) are sent
	If the DUT moves the cursor down after 550 ms (Follower Safety Timeout) after the last <User Control Pressed> message was received, or ignores the <User Control Pressed> [“Cursor Right”] message, then FAIL, else PASS.

	HF4-8-7
	[HDMI: CEC 13.13.2] 5th paragraph, extended by [HDMI 2.0: 11.6.2]

[HDMI: CEC 13.13.3 (2)] 1st paragraph, extended by [HDMI 2.0: 11.6.3]
	Verify that the DUT stops any Remote Control Pass Through behavior after Follower Safety Timeout period - even if no <User Control Released> is received.

This test applies only for devices that do not implement press-and-hold behavior as Follower
(see 1.4b CDF).
	Place the DUT in a state where reception of repeated <User Control Pressed> ["Cursor Down"] messages can be observed.  {If needed, select another [User Operation] that allows to see press-and-hold behavior}
The TE sends 4 <User Control Pressed> ["Cursor Down"] messages with 450 ms repetition time to the DUT.
NOTE: no <User Control Released> message(s) are sent.
	If the DUT moves the cursor after 550 ms (Follower Safety Timeout) after the last <User Control Pressed> message was received, then FAIL, else PASS.

	HF4-8-8
	[HDMI 2.0: 11.6.3, part (2)] Follower Behavior
	Verify the DUT's behavior when sending multiple <User Control Pressed> with the same operand followed by <User Control Released> each time, to ensure that it does not use its Follower Press and Hold behavior.

This test applies only to devices that support Press-and-Hold behavior as Follower
(see 1.4b CDF).
	Send the DUT multiple <User Control Pressed> messages with an operand that the DUT supports with Follower Press-and-Hold behavior, with <User Control Released> after each <User Control Pressed> message.
The operand to all <User Control Pressed> message is identical.
	If the DUT does not use its Follower Press-and-Hold behavior when it reacts to the messages, PASS.
Otherwise, FAIL.

	HF4-8-9
	[HDMI 2.0: 11.6.3]
If the second button is pressed after the Initiator Repetition Time, the Initiator shall send a <User Control Released> message.
	Verify that the DUT sends <User Control Released> when another button is pressed after a press-and-hold operation, while there is more time between the release of the first button, and the press of the second button than the Initiator Repetition Time.

This test applies only for devices that implement press-and-hold behavior as Initiator
(see 1.4b CDF).
	Press a button that triggers press-and-hold operation for several seconds.  Release it, and press another button after more than 500 ms (maximum allowed Initiator Repetition Time).
	If the DUT sends a series of <User Control Pressed> messages with the appropriate operand (first button), then a <User Control Released> followed by at least one <User Control Pressed> message with the appropriate operand (second button), then PASS, else FAIL.
Note: it is allowed that the DUT sends one <User Control Released> message after the first <User Control Pressed> message for the first button.

	HF4-8-10
	[HDMI 2.0: 11.6.4]
This forwarding shall not depend on <Menu Request> or <Menu Status> messages being sent [..]; the TV shall forward button presses using the <User Control Pressed> and <User Control Released> messages to the device that is the current Active Source.
	Verify that the DUT (TV) sends to the device which is the Active Source, irrespective of Menu Status/Request messages.  Also verify that the DUT (TV) stops forwarding when no Active Source.

This test only applies for DUTs with Primary Device Type = TV
(see CDF field "PrimaryDeviceType").
	The TE emulates a Playback Device which is initially the Active Source.
a) Press one of the buttons on the DUT’s remote control (except for the buttons on the list that TV does not require for its internal operation (see CDF field " TV_RCbuttons_internal").
b) TE sends <Inactive Source> message to TV.
Press same button on the DUT’s remote control.
c) TE sends <Menu Status> ["Activated"] to TV.
Press same button on the DUT’s remote control.
d) TE broadcasts <Active Source> (with its own Physical Address) and sends <Menu Status> ["Deactivated"] to TV.
Press same button on the DUT’s remote control.
	For steps a and d: If the DUT sends <User Control Pressed> to TE with [UI Command] corresponding to the button that is pressed, followed by a <User Control Released> within 500 ms, then PASS else FAIL.

For steps b and c: If the DUT sends <User Control Pressed> to TE, then FAIL ,otherwise PASS.

If any of the steps produce FAIL, then FAIL for this test, otherwise PASS.

	HF4-8-11
	[HDMI 2.0: 11.6.4]
The TV shall indicate to the other devices in the system which buttons/triggers can be generated by the TV.  [..]
The TV shall indicate the highest (largest) profile in the operand [RC Profile ID] for which the user can initiate all UI Commands marked in [HDMI 2.0: Table 11-31] for that Remote Control profile.  [..]
Both the buttons/triggers in the reported profile as well as additionally available buttons and triggers shall be forwarded as described above in the first paragraph of this [HDMI 2.0: 11.6.4] whenever the TV does not require these itself or does not require these in its current state.

[HDMI 2.0: 11.6.5]
A TV shall indicate to the other devices in the system which buttons/triggers can be generated by the TV using the operand [RC Profile ID] in the <Report Features> message
	Verify that the DUT (TV) sends [RC Profile ID] in <Report Features>, and that its forwarding behavior matches this declaration.

This test only applies for DUTs with Primary Device Type = TV
(see CDF field "PrimaryDeviceType").
	The TE emulates a Playback Device which is the Active Source and sends a <Give Features> message to the DUT.
	If the DUT does not broadcast a <Report Features> message in response to the TE's <Give Features> message, then FAIL.

TE records the [RC Profile ID] operand.

Compare the list of buttons on the DUT's remote control (except for the buttons on the list that TV (always) requires for its internal operation (see CDF field "TV_RCbuttons_internal")), extended with the "RCpt-triggers that are implemented through an 'on-screen' menu" (see CDF field "TV_RCtriggers_internal") ) with the 4 RC profile columns in [HDMI 2.0: Table 11-31] to determine the highest profile number for contains all the available buttons (or 0 if none of the profiles matches the list).
If this highest profile number = [RC Profile ID] then PASS, otherwise, FAIL.

	HF4-8-12
	[HDMI 2.0: 11.6.5]
A device which is not a TV, and can be controlled via Remote Control Passthrough, shall indicate its support (as Follower) of the UI Commands related to menus (Device Root Menu, Device Setup Menu, Contents Menu, Media Top Menu, Media Context-Sensitive Menu) in the operand [RC Profile Source] that is sent in the <Report Features> message.
	Verify that the DUT sends [RC Profile Source] which corresponds to devices capabilities.

This test only applies for DUTs with Primary Device Type not equal to TV
(see CDF field "PrimaryDeviceType").
	The TE emulates a TV and sends a <Give Features> message to the DUT.

For each of the UI Commands indicated in the [RC Profile Source] operand of the <Report Features> message sent by DUT, the TE sends a <User Control Pressed> with this operand, followed by a <User Control Released>, and then followed by a pause to allow the operator to observe if the DUT reacts to this message pair.
(NOTE: see CDF field "nonTV_RCpt_observe_state" if the DUT needs to be in a certain state so that reactions to these UI Commands can be observed)
	The DUT shall broadcast a <Report Features> message in response to TE's <Give Features> message (if does not send this message, then FAIL).

For each of the <User Control Pressed> messages sent in the second part of the test, if the DUT does not react to the message, then FAIL.

	HF4-8-13
	[HDMI: CEC 13.13.5] 2nd paragraph, extended by [HDMI 2.0: 11.6.6]
	Verify that the DUT responds as stated in Spec text fragment
	Bring the DUT into standby.
The TE sends <User Control Pressed> ["Root menu"] to the DUT.
	If the DUT responds with <Feature Abort> message with an [Abort Reason] of "Not in correct mode to respond", then PASS, otherwise, FAIL


[bookmark: _Toc360784595][bookmark: _Toc240992832][bookmark: _Toc242776986]CEC tests: Device OSD Name Transfer
[bookmark: _Toc240993100][bookmark: _Toc242777253]Table 10‑15 CEC Tests: Device OSD Name Transfer
	Test-ID
	HDMI 2.0 
Text Fragment
	Objective
	Test Method
	Decision Method

	HF4-9-1
	[HDMI: CEC 13.11.2] 2nd paragraph, extended by [HDMI 2.0: 11.9.10]
[..] [HDMI 2.0: 11.3.2] and [HDMI 2.0: Table 11-8], e.g.  Audio System with integrated Playback Device) shall [..] 
	Verify that the DUT responds with the same OSD name for all Logical Addresses that it allocates.

This test only applies for devices which allocate two Logical Addresses (see CDF field "Number_of_LA").
	The TE determines the Logical Address(es) that the DUT has allocated.
If the DUT allocates more than one Logical Address, for all addresses that the DUT has allocated, send <Give OSD Name> to that address.
	If the DUT allocates no Logical Address, then FAIL.
If the DUT allocates only one Logical Address, then SKIP.
If the DUT allocates more than one Logical Address, and if the DUT responds with the same OSD name for all addresses, then PASS, otherwise, FAIL.

	HF4-9-2
	[HDMI: CEC 13.11.2] last paragraph, extended by [HDMI 2.0: 11.9.10]
[..] with OSD/Menu generation capabilities shall [..]
	Verify that the TV sends <Give OSD Name> when it detects a new device being connected.

This test is only executed when DUT is a TV with OSD/Menu generation capability
(see CDF field "TV_with_OSD_menu").
	TE emulates a newly connected device.  This involves allocating a Logical Address, and broadcasting <Report Features> and <Report Physical Address> for this emulated device.
	If the DUT(TV) sends <Give OSD Name> within 5 s after the TE has sent <Report Physical Address>, then PASS, otherwise, FAIL.


[bookmark: _Toc360784596][bookmark: _Toc240992833][bookmark: _Toc242776987]CEC tests: System Audio Control
[bookmark: _Toc240993101][bookmark: _Toc242777254]Table 10‑16 CEC Tests: System Audio Control
	Test-ID
	HDMI 2.0 
Text Fragment
	Objective
	Test Method
	Decision Method

	HF4-10-1
	[HDMI: CEC 13.15.2] 4th paragraph after CEC Figure 32, extended by [HDMI 2.0: 11.9.11.1]
	Check if the DUT does proper reporting on Audio Status.

This test only applies for DUTs with Primary Device Type = Audio System
(see CDF field "PrimaryDeviceType").
	TE emulates a TV.
a) TE sends <System Audio Mode Request> [0.0.0.0] to the DUT.
DUT is expected to start System Audio Mode by sending (broadcast) <System Audio Mode> ["on"].
b) TE sends <Give Audio Status> to the DUT.
DUT is expected to send <Report Audio Status>.
c) After 5 s, The TE sends <User Control Pressed> ["Volume Up"] and <User Control Released> (after 100 ms) messages to the DUT.
d) TE sends <Give Audio Status> to the DUT.
DUT is expected to send <Report Audio Status>.
e) After 5 s, the TE sends <User Control Pressed> ["Mute"] and <User Control Released> (after 100 ms) messages to the DUT.
f) TE sends <Give Audio Status> to the DUT.
DUT is expected to send <Report Audio Status>.

Repeat the test with TE emulating a Playback Device.
	If the DUT does not respond with <System Audio Mode> (broadcast) ["on'], then FAIL.
If the DUT does not respond with <Report Audio Status> in steps "b" , "d" and "f", then FAIL.
If [Audio Mute Status] in step "b" and "d" is not "Audio Mute Off", then FAIL.
If the [Audio Mute Status] in step "f" is not "Audio Mute On", then FAIL.
If the [Audio Volume Status] in step "b" and "d" is identical, then FAIL.
Otherwise, PASS.

	HF4-10-2
	[HDMI: CEC 13.15.2] 6th paragraph after CEC Figure 32, extended by [HDMI 2.0: 11.9.11.1]
	Confirm DUT sends <Report Audio Status> message when mute status changes.

This test only applies for DUTs with Primary Device Type = Audio System (see CDF field "PrimaryDeviceType").
	TE emulates TV and monitors messages sent by DUT in following operations:
TE sends <User Control Pressed> ["Mute"] message (twice, 3 s interval).
Repeat test by muting DUT via any applicable physical (touch or push button) interface on the device.
Repeat test using any physical remote device for DUT.
Repeat test using any Virtual Access (API, Web Interface etc.).
	If the DUT does not send <Report Audio Status> after each of the operations (4*2=8 in total), then FAIL.
Inspect [Audio Mute Status] bit in each of these messages as sent by DUT:
- If the DUT (in muted state) does not set this bit to 1, then FAIL.
- If the DUT (in unmuted state) does not set this bit to 0, then FAIL.
Otherwise, PASS.

	HF4-10-3
	[HDMI 2.0: 11.9.11]
..  the remote control commands related to audio rendering (e.g.,  volume +/- and mute buttons) from all devices shall be sent to the device that provides the audio rendering (see last part of [HDMI 2.0: 11.6.4]).
	Verify that the DUT forwards all remote control commands to the device that is providing the audio rendering.

This test is only executed when DUT is a TV and has a remote control means (or other means) related to audio rendering (e.g.,  volume +/- and mute buttons)
(see CDF fields "PrimaryDeviceType" and "RC_audio").
	The TE emulates an Audio System.
TE sends (broadcasts) <Set System Audio Mode> ["off"] in order to disable System Audio Mode.

Press "Volume +", "Volume -" and "Mute" buttons (if available) on the DUT's remote.

The TE sends (broadcasts) <Set System Audio Mode> ["on"] in order to enable System Audio Mode.

Press "Volume +", "Volume -" and "Mute" buttons (if available) on the DUT's remote once more.
	If the DUT (TV) does not forward all audio rendering buttons to any LA when System Audio Mode is disabled, and does forward these to the Audio System when System Audio Mode is enabled, then PASS, otherwise, FAIL.

	HF4-10-4
	same as above cell
	Verify that the DUT forwards all remote control commands to the device that is providing the audio rendering.

This test is only executed when DUT is an Audio System and has a remote control means (or other means) related to audio rendering (e.g., volume +/- and mute buttons)
(see CDF fields "PrimaryDeviceType" and "RC_audio").
	The TE emulates a TV.
TE sends <System Audio Mode Request> without operand to the DUT to disable System Audio Mode.

Press "Volume +", "Volume -" and "Mute" buttons (if available) on the DUT's remote.

TE sends <System Audio Mode Request> [0.0.0.0] to the DUT to enable System Audio Mode.

Press "Volume +", "Volume -" and "Mute" buttons (if available) on the DUT's remote once more.
	If the DUT (Audio System) does forward all audio rendering buttons to the TV when System Audio Mode is disabled, and does not forward these to any Logical Address when System Audio Mode is enabled, then PASS, otherwise, FAIL.

NOTE: some DUTs may enable System Audio Mode when the volume/mute buttons are used.  The above pass/fail condition still holds (the TE needs to monitor the state of System Audio Mode and use that in determining the above).

	HF4-10-5
	same as above cell
	Verify that the DUT forwards all remote control commands to the device that is providing the audio rendering.

This test is only executed when DUT is not a TV or Audio System, and has a remote control means (or other means) related to audio rendering (e.g.,  volume +/- and mute buttons)
(see CDF fields "PrimaryDeviceType" and "RC_audio").
	The TE emulates both a TV (LA=0) and an Audio System (LA=5).
TE sends (broadcasts) <Set System Audio Mode> ["off"] from LA=5 in order to disable System Audio Mode.

Press "Volume +", "Volume -" and "Mute" buttons (if available) on the DUT's remote.

The TE sends (broadcasts) <Set System Audio Mode> ["on"] from LA=5 in order to enable System Audio Mode.

Press "Volume +", "Volume -" and "Mute" buttons (if available) on the DUT's remote once more.
	If the DUT forwards all audio rendering buttons to the TV when System Audio Mode is disabled, and to the Audio System when System Audio Mode is enabled, then PASS, otherwise, FAIL.

	HF4-10-6
	[HDMI: CEC 13.15.2] 7th paragraph after CEC Figure 32, 1st bullet, extended by [HDMI 2.0: 11.9.11.2]
	Verify that the DUT (TV) does not change its internal volume levels when System Audio Mode=on.

This test only applies for DUTs with Primary Device Type = TV which have a remote control with volume controls
(see CDF fields "PrimaryDeviceType" and "RC_audio").
	The TE emulates an Audio System at LA=5 with System Audio Mode = Off.
Make the DUT show its volume (press volume+ key once).
The TE enables System Audio Mode.
Press volume+ key on the DUT's remote control (or volume local controls on the DUT itself) several times.
The TE disables System Audio Mode.
Make the DUT show its volume (press volume+ key once).
	If the second recorded volume is not one step higher than the first recorded volume, then FAIL.

	HF4-10-7
	[HDMI: CEC 13.15.2] 7th paragraph after CEC Figure 32, 1st bullet, extended by [HDMI 2.0: 11.9.11.2]

[HDMI 2.0: 11.9.11.2]
Since the volume/mute controls of the device are forwarded to the TV, the device shall not change its own volume on the audio stream due to these volume/mute controls (and shall not mute the audio in the stream to the TV).

[HDMI: CEC 13.15.4.5] penultimate paragraph, extended by [HDMI 2.0: 11.9.11.4]
	Verify that the DUT (Source) does not change its internal volume levels.

This test only applies for DUTs with Primary Device Type = Playback Device, Recording Device or Tuner Device which have a remote control with volume controls
(see CDF fields "PrimaryDeviceType" and "RC_audio").
	Let the DUT play a signal with constant volume output.
The TE emulates an Audio System at LA=5 with System Audio Mode = Off, as well as a TV at LA=0.  The audio from the DUT’s HDMI output is rendered on appropriate Sink or TE.

a) Press the volume+ button on the DUT's remote control once, and note the volume indication (if there is any)
b) Press the mute key twice (with a 1 second interval), SKIP this step if the DUT does not have a mute key on the remote control
c) The TE enables System Audio Mode.
d) Press volume+ key on the DUT's remote control (or volume local controls on the DUT itself) several times.
e) Press the mute key twice (with 1 second interval) - SKIP this step if the DUT does not have a mute key on the remote control
f) The TE disables System Audio Mode.
g) Make the DUT show its volume (press volume+ key once) - SKIP this step if the DUT cannot show its volume.
	If the DUT can show its volume, and the second recorded volume (step "g") is not one step higher than the first recorded volume (step "a"), then FAIL.

If the rendered audio volume during this test changes (or is muted), then FAIL.

If the DUT does not send <User Control Pressed> ["Volume Up"] and <User Control Pressed> ["Mute"] to LA=0 in steps "a" and "b" then FAIL.

If the DUT does not send <User Control Pressed> ["Volume Up"] and <User Control Pressed> ["Mute"] to LA=5 in steps "d" and "e" then FAIL.

	HF4-10-8
	[HDMI: CEC 13.15.2] 7th paragraph after CEC Figure 32, 2nd bullet, extended by [HDMI 2.0: 11.9.11.2]

[HDMI: CEC 13.15.2] 5th paragraph after CEC Figure 32, extended by [HDMI 2.0: 11.9.11.1]
	Verify that Amplifier's volume controls are active while System Audio Work is On.

This test only applies for DUTs with Primary Device Type = Audio System
(see CDF field "PrimaryDeviceType").
	The TE emulates a TV, and requests System Audio Mode = On.
Press volume+ key once.
After 5 s, press the volume+ key a few times (at 1 second intervals).
	If the DUT does not send <Report Audio Status> messages, then FAIL.
If the operand of <Report Audio Status> does not increase after one or more volume+ button presses, then FAIL.

	HF4-10-9
	[HDMI: CEC 13.13.2] 4th paragraph, extended by [HDMI 2.0: 11.6.2]
Table 11-31 indicates (in the last two columns) which [UI Commands] shall be supported by the Follower. [..].

[HDMI: CEC 13.15.4.5] 1st paragraph, extended by [HDMI 2.0: 11.9.11.4]
[..], see [HDMI 2.0: Table 11-31].

[HDMI 2.0: Table 11-31, row 0x65]
	Verify that the DUT accepts <User Control Pressed> for volume-related operands are handled appropriately.

This test only applies for DUTs which can render audio and/or control volume of audio (condition "(b)" in [HDMI 2.0: Table 11-31])
(see CDF fields "Primary Device Type" (TV or Audio System), and "RC_audio"(=“Y”))
	a) The TE sends <User Control Pressed> ["Volume Up"] and <User Control Released> (after 100 ms) messages to the DUT.
b) After 5 s, the TE sends <User Control Pressed> ["Volume Down"] and <User Control Released> (after 100 ms) messages to the DUT.
c) After 5 s, the TE sends <User Control Pressed> ["Mute"] and <User Control Released> (after 100 ms) messages to the DUT.
d) After 5 s, the TE sends <User Control Pressed> ["Mute"] and <User Control Released> (after 100 ms) messages to the DUT.
Before the next step, ensure that the DUT is not in muted state.
e) After 10 s, the TE sends <User Control Pressed> ["Mute Function"] and <User Control Released> (after 100 ms) messages to the DUT.
f) After 10 s, the TE sends <User Control Pressed> ["Mute Function"] and <User Control Released> (after 100 ms) messages to the DUT.
g) After 10 s, the TE sends <User Control Pressed> ["Restore Volume Function"] and <User Control Released> (after 100 ms) messages to the DUT.
	For steps a..d: If the DUT performs same actions as when the "volume up" (a) "volume down" (b) or "mute" (c, d) button on remote control (or local control) is pressed, then CONTINUE, else FAIL.

For step e: If the DUT changes to "muted" state, then CONTINUE, else FAIL.

For step f: If the DUT remains in “muted” state, then CONTINUE, else FAIL.

For step g: If the DUT changes to "non-muted" state, then CONTINUE, else FAIL.

(Clarification: FAIL this test if one or more of the above steps produce a FAIL).


[bookmark: _Toc360784597][bookmark: _Toc240992834][bookmark: _Toc242776988]CEC tests: Audio Return Channel Control
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	Test-ID
	HDMI 2.0 
Text Fragment
	Objective
	Test Method
	Decision Method

	HF4-11-1
	[HDMI 2.0: 11.7]
An HDMI Source with bit “Source supports ARC Rx” in [Device Features] set (=1) (see [HDMI 2.0: Table 11-5]) shall allow ARC negotiation and operation with an adjacent HDMI Sink which has allocated any Logical Address in the range 0..14.
	Verify that the Source or Repeater DUT allows ARC negotiation and operation with an adjacent HDMI Sink which has allocated a Logical Address in the range [0..14].

This test only applies for a Source or Repeater DUT which indicates support for ARC Rx in CDF (CDF field ARC_Rx_support is “Y”).

Use a ARC-capable HDMI output of the DUT for this test.
	Test setup: the TE's HDMI input (ARC Tx) is connected to the DUT's HDMI output (ARC Rx).
TE emulates a TV, initially at LA=0.

TE sends <Give Features> to the DUT.

If the DUT responds with a <Report Features> message with bit "Source supports ARC Rx" in [Device Features] set to 1, then CONTINUE, otherwise, SKIP the rest of this test.

Repeat the following procedure for all TE Logical Addresses from 0 to 14, except for the DUT's Logical Address.

Emulate an adjacent HDMI Sink with the "Sink supports ARC Tx" bit set in [Device Features].  If the TE is emulating a TV, its CEC Physical Address EDID field shall be of the form [X.0.0.0], and the TE shall respond with PA of [0.0.0.0] when queried.  If the TE is emulating a device other than a TV, it shall provide a CEC Physical Address [1.X.0.0], and TE shall respond with PA of [1.0.0.0] when queried.

TE initiates ARC negotiation by sending <Request ARC Initiation>.

TE responds to <Initiate ARC> with <Feature Abort> ["Cannot provide source"].
	If the DUT does not respond to <Give Features> with a <Report Features>, then FAIL.
If the DUT does not respond with a <Report Features> message with bit "Source supports ARC Rx" in [Device Features] set to 1, then SKIP.
If the DUT responds with <Initiate ARC> to each <Request ARC Initiation> message sent by TE, then PASS, otherwise, FAIL.

	HF4-11-2
	[HDMI 2.0: 11.7]
An HDMI Sink with bit “Sink supports ARC Tx” in [Device Features] set (=1) (see [HDMI 2.0: Table 11-5]) shall allow ARC negotiation and operation with an adjacent HDMI Source which has allocated any Logical Address in the range 1..14.
	Verify that the Sink or Repeater DUT allows ARC negotiation and operation with an adjacent HDMI Source which has allocated a Logical Address in the range [1..14].

This test only applies for a Sink or Repeater DUT which indicates support for ARC Tx in CDF (CDF field ARC_Tx_support is“Y”)

Use a ARC-capable HDMI input of the DUT for this test.
	Test setup: the TE's HDMI output (ARC Rx) is connected to the DUT's HDMI input (ARC Tx capable).
TE emulates a Source device, initially at LA=1.

Send <Give Features> to the DUT.

If the DUT responds with a <Report Features> message with bit "Sink supports ARC Tx" in [Device Features] set to 1, then CONTINUE, otherwise, SKIP the rest of this test.

Repeat the following procedure for all TE Logical Addresses from 1 to 14, except for the DUT's Logical Address (if applicable).

Emulate an adjacent HDMI Source with the "Source supports ARC Rx" bit set in [Device Features].

TE initiates ARC negotiation by sending <Initiate ARC> to the DUT.

TE terminates ARC by sending <Terminate ARC> to the DUT.
	If the DUT does not respond to <Give Features> with a <Report Features>, then FAIL.
If the DUT does not respond with a <Report Features> message with bit "Sink supports ARC Tx" in [Device Features] set to 1, then SKIP.
If the DUT responds with <Report ARC Initiated> to each <Initiate ARC> message sent by TE and TE receives an ARC signal, then PASS.
Otherwise, FAIL.

	HF4-11-3
	[HDMI 2.0: Table 11-5]
	Verify that a DUT with no HDMI outputs does not set the "Source supports ARC Rx" bit.

This test only applies if the DUT does not have any HDMI outputs
(see CDF field "NumOutputs").
	Test setup: the TE's HDMI output is connected to the DUT's HDMI input

TE sends <Give Features> to the Source DUT.
	If the DUT does not respond to <Give Features> with a <Report Features>, then FAIL.
If "Source supports ARC Rx" bit is set (=1) in [Device Features], then FAIL.
Otherwise, PASS.

	HF4-11-4
	[HDMI 2.0: Table 11-5]
	Verify that a DUT with no HDMI inputs does not set the "Sink supports ARC Tx" bit.

This test only applies if the DUT does not have any HDMI inputs (see CDF field "NumInputs").
	Test setup: the TE's HDMI input is connected to the DUT's HDMI output
TE sends <Give Features> to the Sink DUT.
	If the DUT does not respond to <Give Features> with a <Report Features>, then FAIL.
If "Sink supports ARC Tx" bit is set (=1) in [Device Features], then FAIL.
Otherwise, PASS.

	HF4-11-5
	[HDMI 2.0: Table 11-26, footnotes 2 and 3]:

The device shall also set (=1) the “Source supports ARC Rx” bit in [Device Features].

The device shall also set (=1) the “Source supports ARC Tx” bit in [Device Features]
	Verify that the DUT reports ARC properly in [Device Features].

This test applies for all DUTs, independent of the value of CDF fields "ARC_Rx_support" and "ARC_Tx_support".
	The TE sends <Give Features> to the DUT.

The DUT is expected to respond with a <Report Features> message.
	If DUT does not respond to <Give Features> with a <Report Features>, then FAIL.

Analyze the ARC-related bits in the [Device Features] operand of the received 
<Report Feature> message.

If the CDF field "ARC_Rx_support" is "Y" and bit "Source supports ARC Rx" is reset (=0), 
then FAIL.
If the CDF field "ARC_Rx_support" is "N" and bit "Source supports ARC Rx" is set (=1), 
then FAIL.
If the CDF field "ARC_Tx_support" is "Y" and bit "Source supports ARC Tx" is reset (=0), 
then FAIL.
If the CDF field "ARC_Tx_support" is "N" and bit "Source supports ARC Rx" is set (=1), 
then FAIL.


[bookmark: _Toc360784598][bookmark: _Toc240992835][bookmark: _Toc242776989]CEC tests: Vendor Specific Messages
[bookmark: _Toc240993103][bookmark: _Toc242777256]Table 10‑18 CEC Tests: Vendor Specific Messages
	Test-ID
	HDMI 2.0 
Text Fragment
	Objective
	Test Method
	Decision Method

	HF4-12-1
	[HDMI: CEC 13.9.2] 3rd paragraph, extended by [HDMI 2.0: 11.8]
	Verify that the DUT attempts to transmit a directly addressed <Vendor Command> to another device only if it has obtained or received the Vendor ID of that device.

This test only applies if the DUT supports directly addressed <Vendor Command> messages (as Initiator)
(see CDF field "VendorCommand_support").
	TE emulates a newly connected device.

TE shall not respond to <Give Device Vendor ID>, nor send <Device Vendor ID> at any time during the test (in deviation from the standard Device Vendor ID-behavior described in the introduction of this Section 10).

Perform an action that would normally elicit a <Vendor Command> from the DUT (see CDF field "VendorCommand_send_procedure").
	If the DUT sends a <Vendor Command>, then FAIL, otherwise, PASS.

	HF4-12-2
	[HDMI: CEC 13.9.2] 3rd paragraph, extended by [HDMI 2.0: 11.8]
	Verify that the DUT attempts to transmit a directly addressed <Vendor Command> to another device only if it recognizes the Vendor ID of the Follower.

This test only applies if the DUT supports directly addressed <Vendor Command> messages (as Initiator)
(see CDF field "VendorCommand_support").
	TE emulates a newly connected device.

TE sends (broadcast) <Device Vendor ID> with a Vendor ID that the DUT does not declare as a recognized value in its 1.4b CDF (this is the random Device Vendor ID described in the introduction of this Section 10)
TE shall respond to <Give Device Vendor ID> with that same <Device Vendor ID> whenever it is requested for the duration of the test.

Perform an action that would normally elicit a <Vendor Command> from the DUT (see CDF field "VendorCommand_send_procedure").
	If the DUT sends a <Vendor Command>, then FAIL, otherwise, PASS.

	HF4-12-3
	[HDMI 2.0: 11.8]
Since the operand(s) (if any) of <Vendor Remote Button Down> and <Vendor Remote Button Up> commands are dependent on the Initiator’s Vendor ID, a Follower shall ignore such messages originating from Initiator devices whose Vendor ID is not known to the Follower, 
or from devices where the Follower does not know the semantics of the operand(s) of these messages.
	Verify that the DUT executes <Vendor Remote Button Down> and <Vendor Remote Button Up> commands from another device only if it has obtained or received the Vendor ID of that device, and knows the semantics of the operands for this Vendor ID.

This test applies only if the DUT supports <Vendor Remote Button Down> as Follower for certain Vendor ID
(see CDF field "VendorRemote_support").
	TE emulates a newly connected device, and uses the random-selected [Vendor ID] (not equal to one of [Vendor ID]s “known” to the DUT) as described in the introduction of this Section 10.

TE sends the DUT a <Vendor Remote Button Down> that the DUT recognizes, followed by a <Vendor Remote Button Up>.

Verify that these button presses have been ignored.

TE changes its [Vendor ID] and sends <Device Vendor ID> with a vendor ID that the DUT recognizes in relation to <Vendor Remote Button Down> message.(USE [Vendor ID] as listed in the CDF field "VendorRemote_VendorID" - this is in deviation from the standard Device Vendor ID-behavior described in the introduction of this Section 10).

Send the DUT a <Vendor Remote Button Down> that the DUT recognizes (see CDF field "VendorRemote_procedure"), followed by a <Vendor Remote Button Up>.

Verify that these button presses were not ignored.
	If the DUT ignored the first set of button presses and did not ignore the second, then PASS, otherwise, FAIL.


[bookmark: _Toc360784599][bookmark: _Ref234997431][bookmark: _Toc240992836][bookmark: _Toc242776990]CEC tests for Converter Cable
The tests in this section are specific for "Converter" type Cable Assemblies as defined in [HDMI: 4.2.6], and will verify if such "Converter" type Cable Assemblies are 'transparent' for CEC messaging; see 1.4 CDF field "Cable_Type".  The tests in this section do not apply for Source, Sink and Repeater Devices that are not part of such a "Converter" type Cable Assembly.
[bookmark: _Toc240993104][bookmark: _Toc242777257]Table 10‑19 CEC Tests for Converter Cable
	Test-ID
	HDMI 2.0 
Text Fragment
	Objective
	Test Method
	Decision Method

	HF4-13-1
	[HDMI: 4.2.6]: 9th bullet
	Verify bit reception/transmission timings on both ends of a link.

This test only applies for links that do not connect the CEC line directly (i.e.  Links that convert CEC to some other medium).
	Test setup: using two ports of the TE.  One TE port A (output) is connected to the HDMI input of the DUT link.  The other TE port B (input) is connected to the HDMI output of the DUT link.
On TE port A, TE emulates a Playback Device at LA=8.  On TE port B, TE emulates a TV at LA=0.

TE sends three messages from the device emulated on port A to the device emulated on port B, and three messages in the reverse direction.

Verify that all of the bits are received with no bit timing errors.
	If all of the bits are received within the timing specifications of the CEC specification, then PASS, otherwise, FAIL.

	HF4-13-2
	[HDMI: 4.2.6]: 9th bullet
	Verify that messages are sent and received properly from multiple addresses across a link.

This test only applies for links that do not connect the CEC line directly (i.e.  Links that convert CEC to some other medium).
	Test setup: using two ports of the TE.  One TE port A (output) is connected to the HDMI input of the DUT link.  The other TE port B (input) is connected to the HDMI output of the DUT link.

On TE port A, the TE emulates devices at all odd-numbered Logical Addresses (1, 3, 5 ..  11, 13) except for the DUT's LA (if applicable).
On TE port B, the TE emulates devices at all even-numbered Logical Addresses (0, 2, 4 ..  12, 14) except for the DUT's LA (if applicable).

Broadcast a <Report Physical Address> from each emulated address.  Verify that the message is received without error on the other end.

Send an <Abort> message from each emulated address at one end to each of the addresses emulated at the other end, and verify reception at the other end.

Repeat this test with swapped address pools (except LA=0 which stays at same end), so TE port A now has emulated addresses 2, 4, ..  12, 14, and port B has emulated addresses 0, 1, 3, 5 ..  11, 13.
	If all sent messages (including the broadcast <Report Physical Address> message used to announce the devices emulated by the TE) are received on the other end of the link, then PASS, otherwise, FAIL.
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[bookmark: _Ref359240034][bookmark: _Toc234530045][bookmark: _Toc242776991]YCBCR 4:2:0 Test Image (Informative)
The 4:2:0 automated test image should consist of the following elements.  Each element should be sent for ½ of the active video area.
The upper half of the active video area consists of 7 color bars, each taking approximately 1/7 of the width of the active width of the format.  The bars should be in the following order: white (or gray), yellow, cyan, green, magenta, red, and blue.  Each color should be as close to standard color bar chrominance as possible, and should have at least 50% intensity.
The lower half of the active video area consists of vertical black and white bars of 4 Pixels width each, with the following pattern:
[bookmark: _Toc234530196][bookmark: _Toc242777258]Table A‑1 YCBCR 4:2:0 Test Image Bar Pattern
	TMDS Channel
	Pixel 0/1
	Pixel 2/3
	Pixel 4/5
	Pixel 6/7

	0
	Median
	Median
	Median
	Median

	1
	Maximum
	Minimum
	Minimum
	Maximum

	2
	Minimum
	Minimum
	Maximum
	Maximum



The value for “Median” should be 128*(2(N-8)), and should be in the range (128 +/- 31)*(2(N-8)), where N is the number of bits per component.
The value for “Maximum” should be at least 160*(2(N-8)), and should be at least 235*(2(N-8)), where N is the number of bits per component.
The value for “Minimum” should be less than or equal to 96*(2(N-8)), and should be at most 16*(2(N-8)), where N is the number of bits per component.
[bookmark: _Toc242777007]Figure 5 YCBCR 4:2:0 Test Image
[image: ]

[bookmark: _Ref241719637][bookmark: _Toc234530046][bookmark: _Ref234887375][bookmark: _Ref235092979][bookmark: _Ref240991713][bookmark: _Toc242776992] General DUT Capabilities Declaration (Normative)
See the CDF spreadsheet "CDF1_4b_all_rev2.xls", tab "General", which can be downloaded from http://www.hdmi.org/download/CDF1_4b_all_rev2.xls.
[bookmark: _Ref241728743][bookmark: _Ref241759414][bookmark: _Toc242776993]Source DUT Capabilities Declaration Form (Normative)
The following declaration shall be completed prior to testing.  The options that are supported will be used to determine which groups of tests are performed.
[bookmark: _Toc234530047][bookmark: _Toc242776994]Source Characteristics
Must be filled out for SOURCE products and Source (generating) functions of REPEATER products. A copy of the following tables must be completed for each of the HDMI output ports on the product (see CDF field HDMI_output_count in Appendix B). If several ports have identical characteristics, only one of the following needs to be completed for that group or ports. Please indicate which ports are covered by this section.

[bookmark: _Toc234530197][bookmark: _Toc242777259]Table C‑1 Source DUT Capabilities Declaration - Ports
	Which HDMI output ports are covered by Appendix C?
	

	Is Appendix C being used as part of a mini-CDF meant for Repeater functionality testing?
	


[bookmark: _Toc234530198][bookmark: _Toc242777260]Table C‑2 Source DUT Capabilities Declaration - Electrical
	[bookmark: _Hlk335814940]Field Name
	Field Definition
	Choices
	Repeater Mini-CDF

	[bookmark: Source_Above_340]Source_Above_340
	Does the product support any Video Format/color mode for TMDS Character Rate above 340Mcsc up to 600Mcsc?
	Y/N
	<Fill in>

	[bookmark: Source_Above_340_procedure]Source_Above_340_procedure
	If CDF field Source_Above_340 is “Y” and the highest DUT-supported TMDS Character Rate signal is not a CE Video Format, describe how to output that format.
	<Required Operation>
	<Fill in>

	[bookmark: Source_LTE_340Mcsc_Scrambling]Source_LTE_340Mcsc_Scrambling
	Does the product support scrambling for TMDS Character Rates at or below 340Mcsc?
	Y/N
	<Fill in>




[bookmark: _Toc234530199][bookmark: _Toc242777261]Table C‑3 Source DUT Capabilities Declaration - 6G - Video
	Field Name
	Field Definition
	Choices
	Repeater Mini-CDF

	[bookmark: Source_2160p_Video_Formats_Above_340]Source_2160p_Video_Formats_Above_340
	Which HDMI 2160p Video Timings for TMDS Character Rate above 340Mcsc up to 600Mcsc are supported by the product?
	　
	　

	
	97: 3840x2160p 59.94, 60Hz
	Y/N
	<Fill in>

	
	96: 3840x2160p 50Hz
	Y/N
	<Fill in>

	
	102: 4096x2160p 59.94, 60Hz (SMPTE)
	Y/N
	<Fill in>

	
	101: 4096x2160p 50Hz (SMPTE)
	Y/N
	<Fill in>

	[bookmark: Source_2160p_DC_Video_Formats_Above_340]Source_2160p_DC_Video_Formats_Above_340
	Which HDMI Video Timings at 30/36/48 bits/Pixel for TMDS Character Rate above 340Mcsc up to 600Mcsc are supported by the product?
	not supported (N), 30 bit, 36 bit, and/or 48 bit
	

	
	95: 3840x2160p 29.97, 30Hz
	Y/N
	<Fill in>

	
	94: 3840x2160p 25Hz
	Y/N
	<Fill in>

	
	93: 3840x2160p 23.98, 24Hz
	Y/N
	<Fill in>

	
	98: 4096x2160p 23.98, 24Hz (SMPTE)
	Y/N
	<Fill in>

	
	100: 4096x2160p 29.97, 30Hz (SMPTE) 
	Y/N
	<Fill in>

	
	99: 4096x2160p 25Hz (SMPTE)
	Y/N
	<Fill in>

	[bookmark: Source_2160p_3D_Video_Formats_Above_340]Source_2160p_3D_Video_Formats_Above_340
	Which HDMI 2160p 3D Video Timings for TMDS Character Rate above 340Mcsc up to 600Mcsc are supported by the product?
	
	

	
	95: 3840x2160p 29.97, 30Hz (Frame Packing)
	Y/N
	<Fill in>

	
	94: 3840x2160p 25Hz (Frame Packing)
	Y/N
	<Fill in>

	
	93: 3840x2160p 23.98, 24Hz (Frame Packing)
	Y/N
	<Fill in>

	
	98: 4096x2160p 23.98, 24Hz (SMPTE) (Frame Packing)
	Y/N
	<Fill in>

	
	100: 4096x2160p 29.97, 30Hz (SMPTE) (Frame Packing)
	Y/N
	<Fill in>

	
	99: 4096x2160p 25Hz (SMPTE) (Frame Packing)
	Y/N
	<Fill in>

	
	97: 3840x2160p 59.94, 60Hz (Side-by-Side (Half))
	Y/N
	<Fill in>

	
	96: 3840x2160p 50Hz (Side-by-Side (Half))
	Y/N
	<Fill in>

	
	102: 4096x2160p 59.94, 60Hz (SMPTE) (Side-by-Side (Half))
	Y/N
	<Fill in>

	
	101: 4096x2160p 50Hz (SMPTE) (Side-by-Side (Half))
	Y/N
	<Fill in>

	
	97: 3840x2160p 59.94, 60Hz (Top-and-Bottom)
	Y/N
	<Fill in>

	
	96: 3840x2160p 50Hz (Top-and-Bottom)
	Y/N
	<Fill in>

	
	102: 4096x2160p 59.94, 60Hz (SMPTE) (Top-and-Bottom)
	Y/N
	<Fill in>

	
	101: 4096x2160p 50Hz (SMPTE) (Top-and-Bottom)
	Y/N
	<Fill in>

	[bookmark: Source_ITURBT2020_Above340][bookmark: Source_ITURBT2020][bookmark: Source_ITURBT2020_101]Source_ITURBT_2020_101
	Does the product support ITU-R BT.2020 Y'CC'BCC'RC colorimetry?
	Y/N
	<Fill in>

	[bookmark: Source_ITURBT2020_110]Source_ITURBT_2020_110
	Does the product support ITU-R BT.2020 R’G’B’ or Y'C'BC'R colorimetry?
	Y/N
	<Fill in>

	[bookmark: Source_non_2160p_Video_Formats_Above_340]Source_non_2160p_Video_Formats_Above_340
	Which 2D Video Timings other than 2160p with TMDS Character Rate greater than 340 Mcsc are supported by the product?
	list formats
	list formats

	[bookmark: SRC_non_2160p_Video_Formats_Above_340_DC]Source_non_2160p_Video_Formats_Above_340_DC
	Which Video Timings other than 2160p with 30/36 bits/pixel with TMDS Character Rate greater than 340 Mcsc are supported by the product?
	list formats
	list formats

	[bookmark: SRC_non_2160p_Video_Formats_Above_340_3D]Source_non_2160p_Video_Formats_Above_340_3D
	Which 3D Video Timings other than 2160p with TMDS Character Rate greater than 340 Mcsc, are supported by the product?
	list formats
	list formats

	[bookmark: SRC_non_2160p_Video_Formats_Above_340_VT]Source_non_2160p_Video_Formats_Above_340_Video_Timings
	What are the expected timing values (nominal TMDS Clock Rate, HSYNC and VSYNC polarities, HS_LEN, VIDEO_TO_HS, H_ACTIVE, H_TOTAL, VS_LEN, V_ACTIVE, V_TOTAL, SCAN, VS_TO_VIDEO) for non-2160p Video Formats above 340Mcsc not listed in CEA-861-F?
	Table with timing data
	Table with timing data

	[bookmark: SRC_non_2160p_3D_VF_Above_340_VT]Source_non_2160p_Video_Formats_Above_340_3D_Video_Timings
	What are the expected timing values (nominal TMDS Clock Rate, HSYNC and VSYNC polarities, HS_LEN, VIDEO_TO_HS, H_ACTIVE, H_TOTAL, VS_LEN, V_ACTIVE, V_TOTAL, SCAN, VS_TO_VIDEO) for 3D non-2160p Video Formats above 340Mcsc not listed in CEA-861-F?
	Table with timing data
	Table with timing data



[bookmark: _Toc234530200][bookmark: _Toc242777262]Table C‑4 Source DUT Capabilities Declaration – YCBCR 4:2:0 - Video
	Field Name
	Field Definition
	Choices
	Repeater Mini-CDF

	[bookmark: Source_HDMI_YCBCR_420]Source_HDMI_YCBCR_420
	Does the DUT support YCBCR 4:2:0 Pixel encoding transmission?
	Y/N
	Y/N

	[bookmark: Source_HDMI_YCBCR_420_Video_Formats]Source_HDMI_YCBCR_420_Video_Formats
	Which Video Timings are supported by the DUT?
	
	

	
	97: 3840x2160p59.94/60Hz (16:9)
	Y/N
	<Fill in>

	
	96: 3840x2160p50Hz (16:9)
	Y/N
	<Fill in>

	
	102: 4096x2160p59.94/60Hz
	Y/N
	<Fill in>

	
	101: 4096x2160p50Hz
	Y/N
	<Fill in>

	
	107: 3840x2160p59.94/60Hz (64:27)
	Y/N
	<Fill in>

	
	106: 3840x2160p50Hz (64:27)
	Y/N
	<Fill in>

	[bookmark: Source_HDMI_YCBCR_420_Test_Image]Source_HDMI_YCBCR_420_Test_Image
	Does the DUT support the generation of the prescribed test images for YCBCR 4:2:0 Pixel encoding transmission?
	Y/N
	Y/N

	[bookmark: Source_HDMI_YCBCR_420_DC10]Source_HDMI_YCBCR_420_DC10
	Does the DUT support YCBCR 4:2:0 Deep Color Pixel encoding with 10-bits per component
	Y/N
	Y/N

	[bookmark: Source_HDMI_YCBCR_420_DC12]Source_HDMI_YCBCR_420_DC12
	Does the DUT support YCBCR 4:2:0 Deep Color Pixel encoding with 12-bits per component
	Y/N
	Y/N

	[bookmark: Source_HDMI_YCBCR_420_DC16]Source_HDMI_YCBCR_420_DC16
	Does the DUT support YCBCR 4:2:0 Deep Color Pixel encoding with 16-bits per component
	Y/N
	Y/N

	[bookmark: Source_HDMI_YCBCR_420_BT2020_YCC]Source_HDMI_YCBCR_420_BT2020_YCC
	Does the DUT support YCC 4:2:0 Pixel encoding in BT.2020 Y'C'BC'R Colorimetry?
	Y/N
	Y/N

	[bookmark: Source_HDMI_YCBCR_420_BT2020_cYCC]Source_HDMI_YCBCR_420_BT2020_cYCC
	Does the DUT support YCC 4:2:0 Pixel encoding in BT.2020 Y'CC'BCC'RC Colorimetry?
	Y/N
	Y/N



[bookmark: _Toc242777263]Table C‑5 Source DUT Capabilities Declaration – 21:9 (64:27) - Video
	Field Name
	Field Definition
	Choices
	Repeater Mini-CDF

	[bookmark: SOURCE_Video_Formats_21by9] SOURCE_Video_Formats_21by9
	Which Video Timings are supported by the DUT?
	
	

	
	65: 1280x720p23.98/24 (64:27)
	Y/N
	Y/N

	
	66: 1280x720p25 (64:27)
	Y/N
	Y/N

	
	67: 1280x720p29.97/30 (64:27)
	Y/N
	Y/N

	
	68: 1280x720p50 (64:27)
	Y/N
	Y/N

	
	69: 1280x720p59.94/60 (64:27)
	Y/N
	Y/N

	
	70: 1280x720p100 (64:27)
	Y/N
	Y/N

	
	71: 1280x720p119.88/120 (64:27)
	Y/N
	Y/N

	
	72: 1920x1080p23.98/24 (64:27)
	Y/N
	Y/N

	
	73: 1920x1080p25 (64:27)
	Y/N
	Y/N

	
	74: 1920x1080p29.97/30 (64:27)
	Y/N
	Y/N

	
	75: 1920x1080p50 (64:27)
	Y/N
	Y/N

	
	76: 1920x1080p59.94/60 (64:27)
	Y/N
	Y/N

	
	77: 1920x1080p100 (64:27)
	Y/N
	Y/N

	
	78: 1920x1080p119.88/120 (64:27)
	Y/N
	Y/N

	
	79: 1680x720p23.98/24 (64:27)
	Y/N
	Y/N

	
	80: 1680x720p25 (64:27)
	Y/N
	Y/N

	
	81: 1680x720p29.97/30 (64:27)
	Y/N
	Y/N

	
	82: 1680x720p50 (64:27)
	Y/N
	Y/N

	
	83: 1680x720p59.94/60 (64:27)
	Y/N
	Y/N

	
	84: 1680x720p100 (64:27)
	Y/N
	Y/N

	
	85: 1680x720p119.88/120 (64:27)
	Y/N
	Y/N

	
	86: 2560x1080p23.98/24 (64:27)
	Y/N
	Y/N

	
	87: 2560x1080p25 (64:27)
	Y/N
	Y/N

	
	88: 2560x1080p29.97/30 (64:27)
	Y/N
	Y/N

	
	89: 2560x1080p50 (64:27)
	Y/N
	Y/N

	
	90: 2560x1080p59.94/60 (64:27)
	Y/N
	Y/N

	
	91: 2560x1080p100 (64:27)
	Y/N
	Y/N

	
	92: 2560x1080p119.88/120 (64:27)
	Y/N
	Y/N

	
	103: 3840x2160p23.98/24 (64:27)
	Y/N
	Y/N

	
	104: 3840x2160p25 (64:27)
	Y/N
	Y/N

	
	105: 3840x2160p29.97/30 (64:27)
	Y/N
	Y/N

	
	106: 3840x2160p50 (64:27)
	Y/N
	Y/N

	
	107: 3840x2160p59.94/60 (64:27)
	Y/N
	Y/N



[bookmark: _Toc242777264]Table C‑6 Source DUT Capabilities Declaration – Audio
	Field Name
	Field Definition
	Choices
	Repeater Mini-CDF

	[bookmark: Source_3D_Audio]Source_3D_Audio
	Does the DUT support 3D Audio (L-PCM) transmission?
	Y/N
	Y/N

	[bookmark: Source_3D_Audio_Sample_Frequency]Source_3D_Audio_Sample_Frequency
	Audio sample frequencies supported by the Source DUT
	
	

	
	32kHz
	Y/N
	Y/N

	
	44.1kHz
	Y/N
	Y/N

	
	48kHz
	Y/N
	Y/N

	
	88.2kHz
	Y/N
	Y/N

	
	96kHz
	Y/N
	Y/N

	
	176.4kHz
	Y/N
	Y/N

	
	192kHz
	Y/N
	Y/N

	[bookmark: Source_MS_Audio]Source_MS_Audio
	Does the DUT support Multi-stream Audio transmission?
	Y/N
	2 Streams,
3 Streams, or
4 Streams

	[bookmark: Source_MS_Audio_Sample_Frequency]Source_MS_Audio_Sample_Frequency
	Audio sample frequencies supported by the Source DUT
	
	

	
	32kHz
	Y/N
	Y/N

	
	44.1kHz
	Y/N
	Y/N

	
	48kHz
	Y/N
	Y/N

	
	88.2kHz
	Y/N
	Y/N

	
	96kHz
	Y/N
	Y/N

	
	176.4kHz
	Y/N
	Y/N

	
	192kHz
	Y/N
	Y/N

	[bookmark: Source_HBR_Audio]Source_HBR_Audio
	Does the DUT support HBR Audio transmission?
	Y/N
	Y/N

	[bookmark: Source_One_Bit_3D_Audio]Source_One_Bit_3D_Audio
	Does the DUT support One Bit 3D Audio transmission?
	Y/N
	Y/N

	[bookmark: Source_One_Bit_3D_Audio_Sample_Frequency]Source_One_Bit_3D_Audio_Sample_Frequency
	Audio sample frequencies supported by the Source DUT
	
	

	
	32kHz
	Y/N
	Y/N

	
	44.1kHz
	Y/N
	Y/N

	
	48kHz
	Y/N
	Y/N

	
	88.2kHz
	Y/N
	Y/N

	
	96kHz
	Y/N
	Y/N

	
	176.4kHz
	Y/N
	Y/N

	
	192kHz
	Y/N
	Y/N

	[bookmark: Source_One_Bit_MS_Audio]Source_One_Bit_MS_Audio
	Does the DUT support One Bit Multi-stream Audio transmission?
	Y/N
	Y/N

	[bookmark: Source_One_Bit_MS_Audio_Sample_Frequency]Source_ One_Bit_MS_Audio_Sample_Frequency
	Audio sample frequencies supported by the Source DUT
	
	

	
	32kHz
	Y/N
	Y/N

	
	44.1kHz
	Y/N
	Y/N

	
	48kHz
	Y/N
	Y/N

	
	88.2kHz
	Y/N
	Y/N

	
	96kHz
	Y/N
	Y/N

	
	176.4kHz
	Y/N
	Y/N

	
	192kHz
	Y/N
	Y/N

	[bookmark: Source_DST_Audio]Source_DST_Audio
	Does the DUT support DST Audio transmission?
	Y/N
	Y/N

	[bookmark: Source_One_Bit_Audio]Source_One_Bit_Audio
	Does the DUT support One Bit Audio transmission?
	Y/N
	Y/N

	[bookmark: Source_Basic_Audio]Source_Basic_Audio
	Does the DUT support Basic Audio transmission?
	Y/N
	Y/N

	[bookmark: SOURCE_AudioFormats_861F]SOURCE_AudioFormats_861F
	Can Source transmit the following audio formats listed in CEA-861-F, table 29?
	
	

	
	MPEG-4 HE AAC
	Y/N
	Y/N

	
	MPEG-4 HE AAC v2
	Y/N
	Y/N

	
	MPEG-4 AAC LC
	Y/N
	Y/N

	
	DRA
	Y/N
	Y/N

	
	MPEG-4 HE AAC + MPEG Surround 
	Y/N
	Y/N

	
	MPEG-4 AAC LC + MPEG Surround 
	Y/N
	Y/N

	[bookmark: Source_Audio_64kHz]Source_Audio_64kHz
	Does the DUT support audio, where the Sample Frequency is 64kHz?
	Y/N
	Y/N

	[bookmark: Source_Audio_128kHz]Source_Audio_128kHz
	Does the DUT support audio, where the Sample Frequency is 128kHz?
	Y/N
	Y/N



[bookmark: _Toc242777265]Table C‑7 Source DUT Capabilities Declaration – 3D OSD Disparity
	Field Name
	Field Definition
	Choices
	Repeater Mini-CDF

	[bookmark: SRC_OSD_Disparity]SRC_OSD_Disparity
	Source supports the transmission of “3D OSD Disparity” signaling
	Y/N
	Y/N

	[bookmark: SRC_OSD_Disparity_procedure]SRC_OSD_Disparity_procedure
	Describe how to set the Source into a mode that transmits OSD Disparity data
	description
	description



[bookmark: _Toc242777266]Table C‑8 Source DUT Capabilities Declaration – Dual View
	Field Name
	Field Definition
	Choices
	Repeater Mini-CDF

	[bookmark: SRC_DualView]SRC_DualView
	Does the Source support “Dual View” signaling
	Y/N
	Y/N

	[bookmark: SRC_DualView_operation]SRC_DualView_operation
	Describe how to setup the Source for “Dual View” transmission
	Text description
	Text description

	[bookmark: SRC_DualView_Test_Image]SRC_DualView_Test_Image
	Does the DUT support the generation of the prescribed test images for Dual View transmission?
	Y/N
	Y/N



[bookmark: _Toc242777267]Table C‑9 Source DUT Capabilities Declaration – Independent View
	Field Name
	Field Definition
	Choices
	Repeater Mini-CDF

	[bookmark: SRC_IndepView]SRC_IndepView
	Does the Source support “independent view” signaling
	Y/N
	Y/N

	[bookmark: SRC_IndepView_operation]SRC_IndepView_operation
	Describe how to setup the Source for “independent view” transmission
	Text description
	Text description



[bookmark: _Toc242777268]Table C‑10 Source DUT Capabilities Declaration – SCDC Support
	Field Name
	Field Definition
	Choices
	Repeater Mini-CDF

	[bookmark: Source_SCDC]Source_SCDC
	Does the Source support reading or writing a Sink’s SCDCS? 
	Y/N
	Y/N


[bookmark: _Toc242777269]Table C‑11 Source DUT Capabilities Declaration – Read Request
	Field Name
	Field Definition
	Choices
	Repeater Mini-CDF

	[bookmark: Source_SCDC_Read_Request]Source_SCDC_Read_Request
	Does the Source support Read Request (answer Y) or Polling (answer N)?
	Y/N
	Y/N

	[bookmark: Source_SCDC_RR_Retry_Requirement]Source_SCDC_RR_Retry_Requirement
	If the Source supports Read Request, then what is the maximum number of RR retries required for the Source to supply a Read Request Acknowledge?
	N/A or Y/N
	N/A or Y/N

	[bookmark: Source_SCDC_STOP_Condition]Source_SCDC_STOP_Condition
	Will the Source ever generate a STOP condition in response to a Read Reqest?
	Y/N
	Y/N

	[bookmark: Source_RR_VIT_Reply]Source_RR_VIT_Reply
	When the I2C Bus is free, does the Source respond to Sink Initiated START Condition by:
1) Completing a Valid I2C Transaction (VIT) to read the SCDC Update Flags (answer Y), or
2) Generating a STOP condition by driving SDA low, then generating a valid LOW period on SCL by driving SCL low and then releasing it after the minimum low period, tLow, and then releasing SDA, and then subsequently reading the SCDC Update Flags registers (answer N)?
	Y/N
	Y/N

	[bookmark: Source_RR_Subsequent_Read_Time]Source_RR_Subsequent_Read_Time
	If Source_RR_VIT_Reply is “Yes” then respond with “N/A”. If Source_RR_VIT_Reply is “No”, then what is the time, in milliseconds, that the Source requires to complete its response to a Sink Initiated START condition by subsequently reading the SCDC Update Flags registers? Note that a response time of 0.5 ms is deemed achievable but is not required for compliance with the specification. Implementations with slower response times are more likely to require revision to upgrade their capabilities to meet the latency and throughput requirements of future HDMI features that leverage the Read Request infrastructure for upstream communications.
	N/A or value(ms)
	N/A or value(ms)


[bookmark: _Toc242777270]Table C‑12 Source DUT Capabilities Declaration – Character Error Detection
	Field Name
	Field Definition
	Choices
	Repeater Mini-CDF

	[bookmark: Source_SCDC_CED_Counter_Read]Source_SCDC_CED_Counter_Read
	Does the Source support reading of the CED counters?
	Y/N
	Y/N

	[bookmark: Source_SCDC_CED_Counter_Read_procedure]Source_SCDC_CED_Counter_Read_procedure
	Describe how to cause the Source to read the CED Error Counters.
	Description
	Description



[bookmark: _Toc234530048][bookmark: _Ref235093018][bookmark: _Ref240991721][bookmark: _Ref241728801][bookmark: _Ref241759352][bookmark: _Ref241770361][bookmark: _Toc242776995]Sink DUT Capabilities Declaration Form (Normative)
The following declaration shall be completed prior to testing.  The options that are supported will be used to determine which groups of tests are performed.
[bookmark: _Toc136627755][bookmark: _Toc332028913][bookmark: _Toc234530049][bookmark: _Toc242776996]Sink Characteristics
Must be filled out for SINK products and Sink (consuming) functions of REPEATER products. 	A copy of the following must be completed for each of the HDMI input ports on the product (see CDF field HDMI_input_count, in Appendix B). If several ports have identical characteristics, only one of the following needs to be completed for that group of ports. Please indicate which ports are covered by this section.				
[bookmark: _Toc234530202][bookmark: _Toc242777271]Table D-1 Sink DUT Capabilities Declaration – Ports
	Which HDMI input ports are covered by Appendix D?
	

	Is by Appendix D being used as part of a mini-CDF meant for Repeater functionality testing?
	



[bookmark: _Toc234530203][bookmark: _Toc242777272]Table D-2 Sink DUT Capabilities Declaration – 6G - Video
	Field Name
	Field Definition
	Choices
	Repeater Mini-CDF

	[bookmark: Sink_Above_340]Sink_Above_340
	Does the product support any Video Format/color mode for TMDS Character Rate above 340Mcsc up to 600Mcsc?
	Y/N
	<Fill in>

	[bookmark: Sink_Video_Formats_Above_340]Sink_Video_Formats_Above_340
	Which 2D Video Timings (other than 2160p) with TMDS Character Rate greater than 340 Mcsc are supported by the product?
	list formats
	list formats

	[bookmark: Sink_Video_Formats_Above_340_DC]Sink_Video_Formats_Above_340_DC
	Which Deep Color Video Timings (other than 2160p) with TMDS Character Rate greater than 340 Mcsc are supported by the product?
	list formats
	list formats

	[bookmark: Sink_Video_Formats_Above_340_3D]Sink_Video_Formats_Above_340_3D
	Which 3D Video Timings (other than 2160p) with TMDS Character Rate greater than 340 Mcsc are supported by the product?
	list formats
	list formats



[bookmark: _Toc234530204][bookmark: _Toc242777273]Table D-3 Sink DUT Capabilities Declaration – YCBCR 4:2:0 - Video
	Field Name
	Field Definition
	Choices
	Repeater Mini-CDF

	[bookmark: Sink_HDMI_YCBCR_420]Sink_HDMI_YCBCR_420
	Does the DUT support YCBCR 4:2:0 Pixel encoding transmission?
	Y/N
	Y/N

	[bookmark: Sink_HDMI_YCBCR_420_Video_Formats]Sink_HDMI_YCBCR_420_Video_Formats
	Which Video Timings are supported by the DUT?
	
	

	
	97: 3840x2160p59.94/60Hz (16:9)
	Y/N
	<Fill in>

	
	96: 3840x2160p50Hz (16:9)
	Y/N
	<Fill in>

	
	102: 4096x2160p59.94/60Hz
	Y/N
	<Fill in>

	
	101: 4096x2160p50Hz
	Y/N
	<Fill in>

	
	107: 3840x2160p59.94/60Hz (64:27)
	Y/N
	<Fill in>

	
	106: 3840x2160p50Hz (64:27)
	Y/N
	<Fill in>

	[bookmark: Sink_HDMI_YCBCR_420_DC10]Sink_HDMI_YCBCR_420_DC10
	Does the DUT support YCBCR 4:2:0 Deep Color Pixel decoding with 10-bits per component?
	Y/N
	Y/N

	[bookmark: Sink_HDMI_YCBCR_420_DC12]Sink_HDMI_YCBCR_420_DC12
	Does the DUT support YCBCR 4:2:0 Deep Color Pixel decoding with 12-bits per component?
	Y/N
	Y/N

	[bookmark: Sink_HDMI_YCBCR_420_DC16]Sink_HDMI_YCBCR_420_DC16
	Does the DUT support YCBCR 4:2:0 Deep Color Pixel decoding with 16-bits per component?
	Y/N
	Y/N

	[bookmark: Sink_HDMI_YCBCR_420_BT2020_YCC]Sink_HDMI_YCBCR_420_BT2020_YCC
	Does the DUT support YCC 4:2:0 Pixel encoding in BT.2020 Y'C'BC'R Colorimetry?
	Y/N
	Y/N

	[bookmark: Sink_HDMI_YCBCR_420_BT2020_cYCC]Sink_HDMI_YCBCR_420_BT2020_cYCC
	Does the DUT support YCC 4:2:0 Pixel encoding in BT.2020 Y'CC'BCC'RC Colorimetry?
	Y/N
	Y/N


[bookmark: _Toc234530205][bookmark: _Toc242777274]Table D-4 Sink DUT Capabilities Declaration – 21:9 (64:27) - Video
	Field Name
	Field Definition
	Choices
	Repeater Mini-CDF

	[bookmark: SINK_Video_Formats_21by9] SINK_Video_Formats_21by9
	Which Video Timings are supported by the DUT?
	
	

	
	65: 1280x720p23.98/24 (64:27)
	Y/N
	Y/N

	
	66: 1280x720p25 (64:27)
	Y/N
	Y/N

	
	67: 1280x720p29.97/30 (64:27)
	Y/N
	Y/N

	
	68: 1280x720p50 (64:27)
	Y/N
	Y/N

	
	69: 1280x720p59.94/60 (64:27)
	Y/N
	Y/N

	
	70: 1280x720p100 (64:27)
	Y/N
	Y/N

	
	71: 1280x720p119.88/120 (64:27)
	Y/N
	Y/N

	
	72: 1920x1080p23.98/24 (64:27)
	Y/N
	Y/N

	
	73: 1920x1080p25 (64:27)
	Y/N
	Y/N

	
	74: 1920x1080p29.97/30 (64:27)
	Y/N
	Y/N

	
	75: 1920x1080p50 (64:27)
	Y/N
	Y/N

	
	76: 1920x1080p59.94/60 (64:27)
	Y/N
	Y/N

	
	77: 1920x1080p100 (64:27)
	Y/N
	Y/N

	
	78: 1920x1080p119.88/120 (64:27)
	Y/N
	Y/N

	
	79: 1680x720p23.98/24 (64:27)
	Y/N
	Y/N

	
	80: 1680x720p25 (64:27)
	Y/N
	Y/N

	
	81: 1680x720p29.97/30 (64:27)
	Y/N
	Y/N

	
	82: 1680x720p50 (64:27)
	Y/N
	Y/N

	
	83: 1680x720p59.94/60 (64:27)
	Y/N
	Y/N

	
	84: 1680x720p100 (64:27)
	Y/N
	Y/N

	
	85: 1680x720p119.88/120 (64:27)
	Y/N
	Y/N

	
	86: 2560x1080p23.98/24 (64:27)
	Y/N
	Y/N

	
	87: 2560x1080p25 (64:27)
	Y/N
	Y/N

	
	88: 2560x1080p29.97/30 (64:27)
	Y/N
	Y/N

	
	89: 2560x1080p50 (64:27)
	Y/N
	Y/N

	
	90: 2560x1080p59.94/60 (64:27)
	Y/N
	Y/N

	
	91: 2560x1080p100 (64:27)
	Y/N
	Y/N

	
	92: 2560x1080p119.88/120 (64:27)
	Y/N
	Y/N

	
	103: 3840x2160p23.98/24 (64:27)
	Y/N
	Y/N

	
	104: 3840x2160p25 (64:27)
	Y/N
	Y/N

	
	105: 3840x2160p29.97/30 (64:27)
	Y/N
	Y/N

	
	106: 3840x2160p50 (64:27)
	Y/N
	Y/N

	
	107: 3840x2160p59.94/60 (64:27)
	Y/N
	Y/N

	[bookmark: Sink_AutoZoomStretch_procedure]Sink_AutoZoomStretch_procedure
	Describe how to put the sink into an automatic mode, where the user has not forced a certain zoom or stretch.
	description
	description




[bookmark: _Toc242777275]Table D-5 Sink DUT Capabilities Declaration – Audio
	Field Name
	Field Definition
	Choices
	Repeater Mini-CDF

	Sink_3D_Audio
	Does the DUT receive and handle 3D Audio (L-PCM)?
	Y/N
	Y/N

	[bookmark: Sink_MS_Audio]Sink_MS_Audio
	Does the DUT receive and handle Multi-stream Audio?
	Y/N
	Y/N

	[bookmark: Sink_MS_Audio_Mixed]Sink_MS_Audio_Mixed
	Does the DUT receive and handle Multi-stream Audio Mixed?
	Y/N
	Y/N

	[bookmark: Sink_3D_Audio]Sink_3D_Audio
	Does the DUT support 3D Audio (L-PCM) transmission?
	Y/N
	Y/N

	[bookmark: Sink_One_Bit_3D_Audio]Sink_One_Bit_3D _Audio
	Does the DUT support One Bit 3D Audio transmission?
	Y/N
	Y/N

	[bookmark: Sink_One_Bit_MS_Audio]Sink_One_Bit_MS_Audio
	Does the DUT support One Bit Multi-stream Audio transmission?
	Y/N
	Y/N

	[bookmark: SINK_AudioFormats_861F]SINK_AudioFormats_861F

	Can Sink receive and render following audio formats listed in CEA-861-F, table 29?
	
	

	
	MPEG-4 HE AAC
	Y/N
	Y/N

	
	MPEG-4 HE AAC v2
	Y/N
	Y/N

	
	MPEG-4 AAC LC
	Y/N
	Y/N

	
	DRA
	Y/N
	Y/N

	
	MPEG-4 HE AAC + MPEG Surround 
	Y/N
	Y/N

	
	MPEG-4 AAC LC + MPEG Surround 
	Y/N
	Y/N



[bookmark: _Toc234530206][bookmark: _Toc242777276]Table D-6 Sink DUT Capabilities Declaration – Character Error Detection
	Field Name
	Field Definition
	Choices
	Repeater Mini-CDF

	[bookmark: Sink_Error_Counter]Sink_Error_Counter
	Does the DUT have Character Error Detection counters?
	Y/N
	Y/N

	[bookmark: Sink_Error_Counter_Standby]Sink_Error_Counter_Standby
	Can the DUT be put into a standby?
	Y/N
	Y/N



[bookmark: _Toc242777277]Table D-7 Sink DUT Capabilities Declaration – 3D OSD Disparity
	Field Name
	Field Definition
	Choices
	Repeater Mini-CDF

	[bookmark: SINK_OSD_Disparity]SINK_OSD_Disparity
	Does the Sink support receipt and use of “3D OSD Disparity” signaling?
	Y/N
	Y/N

	[bookmark: SINK_OSD_Disparity_procedure]SINK_OSD_Disparity_procedure
	Describe how to set the Sink into a mode that shows the effect of received OSD Disparity data on the screen.
	description
	description



[bookmark: _Toc242777278]Table D-8 Sink DUT Capabilities Declaration – Dual-View
	Field Name
	Field Definition
	Choices
	Repeater Mini-CDF

	[bookmark: SINK_DualView]SINK_DualView
	Does the Sink support “Dual View” signaling?
	Y/N
	Y/N

	[bookmark: SINK_DualView_procedure]SINK_DualView_procedure
	Describe how to set the Sink into a mode that can use Dual View signaling and show the result on the screen.
	description
	description



[bookmark: _Toc242777279]Table D-9 Sink DUT Capabilities Declaration – Independent-View
	Field Name
	Field Definition
	Choices
	Repeater Mini-CDF

	[bookmark: SINK_IndepView]SINK_IndepView
	Does the sink support “independent view” signaling?
	Y/N
	Y/N



[bookmark: _Toc242777280]Table D-10 Sink DUT Capabilities Declaration – DALS
	Field Name
	Field Definition
	Choices

	[bookmark: SINK_DALS]SINK_DALS
	Does the Sink implement Dynamic Auto Lipsync (DALS)?
	Y/N

	[bookmark: SINK_Video_Format_default_latencies]SINK_Video_Format_default_latencies
	What is the (Progressive) Video Format that will result in the default (Progressive) latency value as described in the H14b-VSDB?
	Video Format (VIC code)

	[bookmark: SINK_Video_Format_other_latencies]SINK_Video_Format_other_latencies
	Which Video Format will result in latency values that are significantly different from those described in the H14b-VSDB.
	Video Format (VIC code)

	[bookmark: SINK_Low_Latency_Mode]SINK_Low_Latency_Mode
	Describe how to enter and exit Sink’s Low Latency mode (e.g.,  “game mode”).
	Instructions how to enter/exit Sink’s low latency mode.
(Enter “N/A” if Sink does not have such mode)



[bookmark: _Toc242777281]Table D-11 Sink DUT Capabilities Declaration – SCDC
	Field Name
	Field Definition
	Choices

	[bookmark: Sink_SCDC]Sink_SCDC
	Does the product support SCDC?
	Y/N

	[bookmark: Sink_SCDC_Read_Request]Sink_SCDC_Read_Request
	Does the Sink support Read Request?
	Y/N


[bookmark: _Toc242777282]Table D-12 Sink DUT Capabilities Declaration – Scrambling
	Field Name
	Field Definition
	Choices

	[bookmark: Sink_LTE_340Mcsc_Scrambling]Sink_LTE_340Mcsc_Scrambling
	Does the product support scrambling for TMDS Character Rates at or below 340Mcsc?
	Y/N



[bookmark: _Toc234530050][bookmark: _Ref235093062][bookmark: _Ref240991731][bookmark: _Toc242776997]Repeater DUT Capabilities Declaration Form (Normative)
The following declaration shall be completed prior to testing.  The options that are supported will be used to determine which groups of tests are performed.
[bookmark: _Toc136627756][bookmark: _Toc327281894][bookmark: _Toc234530051][bookmark: _Toc242776998]Repeater Characteristics
Must be filled out for REPEATER products. If the Repeater product is capable of carrying an audio or video stream from an input port to an output port, you must submit a Source “Mini-CDF” (see “Repeater Mini-CDF” columns in Appendix C) and a Sink “Mini-CDF” (see “Repeater Mini-CDF” columns in Appendix D) for the product as well as the Repeater CDF below. In addition, if the product contains an A/V generating function (such as STB or DVD player) or an A/V consuming function, you must complete a Source CDF or a Sink CDF describing those characteristics.
[bookmark: _Toc242300643][bookmark: _Toc242777283]Table E-1 Repeater DUT Capabilities Declaration – 6G Categories
	Field Name
	Field Definition
	Choices

	[bookmark: Repeater_Source_Fn_Above_340]Repeater_Source_Fn_Above_340
	Does the product contain an A/V generating function (such as STB or DVD player), for TMDS Character Rate above 340Mcsc up to 600Mcsc?
	Y/N

	[bookmark: Repeater_Sink_Fn_Above_340]Repeater_Sink_Fn_Above_340
	Does the product contain an audio or video consuming function, such as a display or an audio amplifier, for TMDS Character Rate above 340Mcsc up to 600Mcsc?
	Y/N

	[bookmark: Repeater_Source_Above_340]Repeater_Source_Above_340
	Does the product support sending any Video Format/color mode for TMDS Character Rate above 340Mcsc up to 600Mcsc?
	Y/N

	[bookmark: Repeater_Sink_Above_340]Repeater_Sink_Above_340
	Does the product support receiving any Video Format/color mode for TMDS Character Rate above 340Mcsc up to 600Mcsc?
	Y/N

	[bookmark: Repeater_IO_Category_Aboove_340]Repeater_IO_Category_Above_340
	Which of the following I/O categories (a, b, c and d) apply to the product for TMDS Character Rates above 340Mcsc up to 600Mcsc?
	a, b, c, d

	
	a) 1→1: Content arriving on one input will be delivered to one output.
	

	
	b) N→1: Content arriving on more than one inputs will be combined in some manner and delivered to one output.
	

	
	c) 1→N: Content arriving on one input will be delivered simultaneously to more than one output.
	

	
	d) M→N: Content arriving on more than one input will be combined in some manner and delivered simultaneously to more than one output.
	

	[bookmark: Repeater_Through_Above_340]Repeater_Through_Above_340
	Does the product include a ‘Through’ processing block for TMDS Character Rate above 340Mcsc up to 600Mcsc?
	Y/N

	Repeater_Convert_Above_340
	Does the product include a ‘Convert’ processing block for TMDS Character Rate above 340Mcsc up to 600Mcsc?
	Y/N

	Repeater_Switch_Above_340
	Does the product include a ‘Switch’ processing block for TMDS Character Rate above 340Mcsc up to 600Mcsc?
	Y/N

	Repeater_Mix_Above_340
	Does the product include a ‘Mix’ processing block for TMDS Character Rate above 340Mcsc up to 600Mcsc?
	Y/N

	Repeater_Distribute_Above_340
	Does the product include a ‘Distribute’ processing block for TMDS Character Rate above 340Mcsc up to 600Mcsc?
	Y/N

	Repeater_Duplicate_Above_340
	Does the product include a ‘Duplicate’ processing block for TMDS Character Rate above 340Mcsc up to 600Mcsc?
	Y/N

	[bookmark: Repeater_Exchange][bookmark: Repeater_Exchange_Above_340]Repeater_Exchange_Above_340
	Does the product include an ‘Exchange’ processing block for TMDS Character Rate above 340Mcsc up to 600Mcsc?
	Y/N



[bookmark: _Toc234530208][bookmark: _Toc242777284]Table E-2 Repeater DUT Capabilities Declaration – YCBCR 4:2:0
	Field Name
	Field Definition
	Choices

	Repeater_Source_Fn_Y420
	Does the product contain an A/V generating function (such as STB or DVD player), for YCBCR 4:2:0?
	Y/N

	Repeater_Sink_Fn_Y420
	Does the product contain an audio or video consuming function, such as a display or an audio amplifier, for YCBCR 4:2:0?
	Y/N

	Repeater_Source_Y420
	Does the product support sending any Video Format/color mode for YCBCR 4:2:0?
	Y/N

	Repeater_Sink_Y420
	Does the product support receiving any Video Format/color mode for YCBCR 4:2:0?
	Y/N

	Repeater_IO_Category_Y420
	Which I/O category applies to the product for YCBCR 4:2:0?
	a, b, c, d

	
	a) 1→1: Content arriving on one input will be delivered to one output.
	

	
	b) N→1: Content arriving on more than one inputs will be combined in some manner and delivered to one output.
	

	
	c) 1→N: Content arriving on one input will be delivered simultaneously to more than one output.
	

	
	d) M→N: Content arriving on more than one input will be combined in some manner and delivered simultaneously to more than one output.
	

	Repeater_Through_Y420
	Does the product include a ‘Through’ processing block for YCBCR 4:2:0?
	Y/N

	Repeater_Convert_Y420
	Does the product include a ‘Convert’ processing block for YCBCR 4:2:0?
	Y/N

	Repeater_Switch_Y420
	Does the product include a ‘Switch’ processing block for YCBCR 4:2:0?
	Y/N

	Repeater_Mix_Y420
	Does the product include a ‘Mix’ processing block for YCBCR 4:2:0?
	Y/N

	Repeater_Distribute_Y420
	Does the product include a ‘Distribute’ processing block for YCBCR 4:2:0?
	Y/N

	Repeater_Duplicate_Y420
	Does the product include a ‘Duplicate’ processing block for YCBCR 4:2:0?
	Y/N

	Repeater_Exchange_Y420
	Does the product include an ‘Exchange’ processing block for YCBCR 4:2:0?
	Y/N



[bookmark: _Toc242777285]Table E-3 Repeater DUT Capabilities Declaration – DALS
	Field Name
	Field Definition
	Choices

	[bookmark: RPT_DALS]RPT_DALS
	Does the Repeater implement Dynamic Auto Lipsync (DALS)?
	Y/N

	[bookmark: RPT_AMP]RPT_AMP
	Is the Repeater an Amplifier?
	Y/N

	[bookmark: RPT_Audio_Latency]RPT_Audio_Latency
	What is the DUT's audio latency (when using the LST-KS's preferred Video Format)
	latency value (ms)

	[bookmark: RPT_Video_Latency]RPT_Video_Latency
	What is the DUT's video latency (when using the LST-KS's preferred Video Format)
	latency value (ms)




[bookmark: _Toc360784604][bookmark: _Ref234858017][bookmark: _Ref235093070][bookmark: _Ref240991740][bookmark: _Ref241753282][bookmark: _Toc242776999]CEC DUT Capabilities Declaration Form (Normative)
The following declaration shall be completed prior to testing.  The information that is entered will be used to determine which groups of tests are performed. If DUT has multiple device types (Audio System + DVD player), the following worksheet (CEC Features_Messages) must be completed for each device type, because supported messages may be different between each device type. 				

[bookmark: _Toc242777286]Table F-1 CEC DUT Capabilities Declaration – HDMI 2.0
	Field Name
	Field Definition
	Choices

	NumInputs
	How many HDMI inputs does the DUT have?
	number

	NumOutputs
	How many HDMI outputs does the DUT have?
	number

	NumPorts
	How many HDMI ports does the DUT have?
	calculated as sum of 2 previous items

	CEC_support
	Does the DUT support CEC?
	Y/N

	[bookmark: ARC_Rx_support]ARC_Rx_support
	Does the DUT support ARC Rx on one or more of its outputs?
	Y/N

	[bookmark: ARC_Tx_support]ARC_Tx_support
	Does the DUT support ARC Tx on one or more of its inputs?
	Y/N

	Number_of_LA
	What is the number of Logical Addresses allocated by the DUT?
	1, 2

	PrimaryDeviceType
	What is the DUT's Primary Device Type?
	TV, Recording Device, Tuner, Playback Device, Audio System, Pure CEC Switch, Processor

	ReportFeatures_update
	Can the DUT make such updates that one or more of the parameters of the <Report Features> message changes value?
	Y/N

	ReportFeatures_update_procedure
	If the answer to the previous field is "Y", describe how to make the DUT perform such updates.
	describe operation procedure (or "N/A" if the DUT does not have such capability)

	Select_HDMI_input_procedure
	Describe how to select a certain HDMI input on the DUT.
	describe operation procedure (e.g.,  Which menu to use)

	Select_other_input_procedure
	Describe how to select certain non-HDMI input on DUT
	describe operation procedure (e.g.,  Which menu to use)

	Select_internal_procedure
	Procedure how to select a certain internal Source on DUT.
	describe operation procedure (e.g.,  Which menu to use)

	Standby_procedure
	Describe how to put the DUT into Standby.
	describe operation procedure (e.g.,  Which button to use)

	HasCECswitch
	Does the DUT contain a CEC switch?
	Y/N

	TV_with_OSD_menu
	Is the DUT a TV with an OSD/menu generation capability?
	Y/N

	RC_audio
	Does the DUT have a remote control means (or other means) related to audio rendering (e.g.,  Volume +/- and mute buttons)?
	Y/N

	TV_RCbuttons_internal
	If the DUT is a TV: Provide a list of the remote control buttons that it (always) requires for it's internal operation (and will not forward using RCpt).
	list of buttons

	TV_RCtriggers_menu
	If the DUT is a TV: Provide a list of the RCpt-triggers are implemented through an 'on-screen' menu?
	list of menu(s) that contain such entries

	TV_MappedControls
	If the DUT is a TV: Provide a list of the other controls that are mapped internally to a "User Operation" in [HDMI 2.0: Table 11-31] (e.g.,  Gestures for volume control)?
	list of e.g.  Gestures and their mapping

	nonTV_RCpt_observe_state
	If the DUT is not a TV: Provide a list of observable UI Commands to which the DUT can only react if it is already is in a certain state, and describe how to get into that state.
	list of UI Commands to which a reaction can only be observed if the device is in a certain state (and how to get into that state)

	VendorCommand_support
	Does the DUT support any directly addressed <Vendor Command> messages (as Initiator)?
	Y/N

	VendorCommand_send_procedure
	Describe how to make the DUT send a <Vendor Command>?
	describe operation procedure (e.g.,  Which menu to use)

	VendorRemote_support
	Does the DUT support any <Vendor Remote Button Down> messages as a Follower for a certain Vendor ID?
	Y/N

	VendorRemote_VendorID
	If VendorRemote_support="Y", then provide the Vendor ID for which the DUT supports <Vendor Remote Button Down> messages as a Follower.
	Vendor ID for which DUT supports <Vendor Remote Button Down> messages as Follower

	VendorRemote_procedure
	If VendorRemote_support="Y", then provide the operand(s) to <Vendor Remote Button Down>, and the observable reaction to it.
	describe what is mentioned in the box to the left of this one

	[bookmark: Send_all_to_standby]Send_all_to_standby
	Can the DUT send all devices to the Standby state?
	Y/N (NOTE: same as CDF 1.4b field)

	[bookmark: Send_all_to_standby_procedure]Send_all_to_standby_procedure
	If answer to the previous field is "Y", describe how to make the DUT send all devices to the Standby state
	Describe operation procedure


[bookmark: _Toc360784605]
[bookmark: _Ref234858156][bookmark: _Toc242777000]Minimum CDF 1.4b for CEC 2.0 Devices (Informative)
This list (used by test HF4-2-1) describes the minimum requirements for a CEC 2.0 device to be entered into a CDF 1.4b, which is used during CTS 1.4b CEC compliance testing.  Some fields shall be “Y” depending on the DUT’s Device Type – this is a combination of the [Primary Device Type] and [All Device Types] (see [HDMI 2.0: 11]).
(field locations refer to CDF spreadsheet "CDF1_4b_all_rev2.xls"[footnoteRef:9], tab "CEC_Features_Messages") [9:  Can be downloaded from http://www.hdmi.org/download/CDF1_4b_all_rev2.xls] 


general
F18 = yes (all device types)

F19 = for all devices, shall contain at least following messages:
· <User Control Pressed> [“Power On Function”]
· <User Control Pressed> [“Power Toggle Function”]
· <User Control Pressed> [“Power”]
Additionally,
· for TV, shall contain at least following messages: <Image View On>, <Text View On>
· for Source devices, shall contain at least following messages: <Set Stream Path>
· for Audio System, shall contain at least following messages: <System Audio Mode Request> [Physical Address]


One Touch Play ([HDMI: CEC Table 8])
<Active Source>
H26: M(initiator) =Y (for all Sources)
K26: M(follower) =Y (for TV and CEC Switches)
<Image View On> / <Text View On>
H29: M(initiator) =Y (for all Sources) *
H32: M(initiator) =Y (for all Sources) *
* H29/H32: at least one of these needs to be "Y" for all Sources
K29: M(follower) =Y (for TV)
K32: M(follower) =Y (for TV)

Routing Control ([HDMI 2.0: Table 11-13] and [HDMI: CEC Table 9])
<Request Active Source>
K36: M(follower) = Y (for all devices, except for Pure CEC Switches and devices which cannot become a Source)
<Routing Change>
H39: M(initiator) =Y (for CEC Switches and TV with 2 or more HDMI inputs)
K39: M(follower) =Y (for CEC Switches)
<Routing Information>
H42: M(initiator) =Y (for CEC Switches, except for root device at 0.0.0.0)
K42: M(follower) =Y (for CEC Switches)
<Set Stream Path>
H45: M(initiator) =Y (for TV with device selection menu)
K45: M(follower) =Y (for all Sources, CEC Switches)
<Inactive Source>
H50: M(initiator) =Y (for all Sources)
K50: M(follower) =Y (for TV)

Standby ([HDMI 2.0: Table 11-14] and [HDMI: CEC Table 10])
F52: support =Y (for all devices)
Standby (directly addressed)
K54: M(follower) =Y (for all devices)
Standby (broadcast)
H57: M(initiator) =Y (for TV)
K57: M(follower) =Y (for all devices)

One Touch Record ([HDMI 2.0: Table 11-15] and [HDMI: CEC Table 11])
F60: support =Y (for Recording Device)
<Record Off>
H61: M(initiator) =Y (for devices that can send <Record On> as Initiator, see cells H64, H67, H70, H73, H76 - i.e.  If at least one of those cells is set to “Y”, H61 also needs to be "Y")
K61: M(follower) =Y (for Recording Device)
<Record On> 
H64/H67/H70/H73/H76: for at least one of these fields, M(initiator) =Y (for TV which has bit “TV supports <Record TV Screen>” is set (=1) in [Device Features])
K64/K67/K70/K73/K76: for at least one of these fields, M(follower) =Y (for Recording Device)
<Record Status>
H79: M(initiator) =Y (for Recording Device)
K79: M(follower) =Y (for devices that can send <Record On> as Initiator, see cells H64, H67, H70, H73, H76 - i.e.  If at least one of those cells is set to “Y”, K79 also needs to be "Y")
<Record TV Screen>
K80: M(follower) =Y (for TV which has bit “TV supports <Record TV Screen>” is set (=1) in [Device Features])

Timer Programming ([HDMI: CEC Table 12])
– does not lead to CDF checks

System Information ([HDMI 2.0: Table 11-16] and [HDMI: CEC Table 13])
F112: support =Y (for all devices)
<Get Menu Language>
K114: M(follower) =Y (for TV with OSD / Menu generation capabilities)
<Give Physical Address>
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]K116: M(follower) =Y (for all devices, except for Pure CEC Switches, and also except for devices that will never allocate a Logical Address other than 15)
<Polling Message>
H119: M(initiator) =Y (for all devices except Pure CEC Switches, and also except for devices that will never allocate a Logical Address other than 15)
K119: M(follower) =Y (for all devices except Pure CEC Switches, and also except for devices that will never allocate a Logical Address other than 15)
<Report Physical Address>
H121: M(initiator) =Y (for all devices)
K121: M(follower) =Y (for TV)
<Set Menu Language>
H122: M(initiator) =Y (for TV with OSD / Menu generation capabilities)
K122: M(follower) =Y (for all devices, except for TV, CEC Switches, Mobile Devices, other devices which are not able to change the language by CEC messages (e.g.,  PC), and devices without OSD/ Menu generation capabilities (see [HDMI 2.0: 11.2.4] and [HDMI: CEC 13.6.2))
<Get CEC Version>
K125: M(follower) =Y (for all devices except Pure CEC Switches, and also except for devices that will never allocate a Logical Address other than 15)
< CEC Version>
H128: M(initiator) =Y (for all devices except Pure CEC Switches, and also except for devices that will never allocate a Logical Address other than 15)
K128: M(follower) =Y (for devices that support <Get CEC Version> as Initiator, see cell H125)

Deck Control ([HDMI 2.0: Table 11-17] and [HDMI: CEC Table 14])
F131: support =Y for Playback and Recording Devices, if bit “supports being controlled by Deck Control” is set (=1) in [Device Features]
<Deck Control>
K132: M(follower) =Y (for Playback and Recording Devices, if bit “supports being controlled by Deck Control” is set (=1) in [Device Features])
<Deck Status>
H136: M(initiator) =Y (for Playback and Recording Devices, if bit “supports being controlled by Deck Control” is set (=1) in [Device Features])
<Give Deck Status>
K138: M(follower) =Y (for Playback and Recording Devices, if bit “supports being controlled by Deck Control” is set (=1) in [Device Features])
<Play>
K142: M(follower) =Y (for Playback and Recording Devices, if bit “supports being controlled by Deck Control” is set (=1) in [Device Features])

Timer Control ([HDMI: CEC Table 15])
– does not lead to CDF checks

Vendor Specific ([HDMI 2.0: Table 11-18] and [HDMI: CEC Table 16])
F162: needs to be identical to CDF field “VendorCommand_support”
if “VendorCommand_support”=”y”, then H165 and K168 and H171 all shall be filled with “Y”.
<CEC version> and <Get CEC version> are already covered by fields related to [HDMI 2.0: Table 11-16] and [HDMI: CEC Table 13], see above

OSD Display ([HDMI 2.0: Table 11-19] and [HDMI: CEC Table 17])
F177: support = Y for TV, if bit “TV supports <Set OSD String>” is set (=1) in [Device Features]
<Set OSD String>
K178: M(follower) =Y (for TV, if bit “TV supports <Set OSD String>” is set to  1 in [Device Features])

Device OSD Name Transfer ([HDMI 2.0: Table 11-20] and [HDMI: CEC Table 18])
F181: support =Y (for all devices except Pure CEC Switches)
<Give OSD Name>
H182: M(initiator) =Y (for TV with OSD/Menu generation capabilities)
K182: M(follower) =Y (for all devices except for TV and Pure CEC switches, and also except for devices that will never allocate a Logical Address other than 15)
<Set OSD Name>
H186: M(initiator) =Y (for all devices except for TV and Pure CEC switches, and also except for devices that will never allocate a Logical Address other than 15)
K186: M(follower) =Y (for TV with OSD/Menu generation capabilities)

Device Menu Control ([HDMI: CEC Table 19])
– does not lead to CDF checks

Remote Control Pass Through ([HDMI 2.0: Table 11-21] and [HDMI: CEC Table 20])
F207: support =Y (for all devices except Pure CEC Switches)
<User Control Pressed> and <User Control Released>
[HDMI: 2.0:8] and [HDMI 2.0:9]: M(initiator) =Y (for all devices that have a remote control - if at least one button on the remote control is not always needed for the own control of the device)
K208 and K209: M(follower) =Y (for all except Pure CEC switches , and also except for devices that will never allocate a Logical Address other than 15)
F210 through F215: all =Y (no discrimination on follower device type)
F221: for a TV, should contain at least those Operation IDs marked with non-empty cell in [HDMI 2.0: Table 11-31, column “Mandatory for TV as Follower”])
F221: for other devices than TV, should those Operation IDs marked with non-empty cell in [HDMI 2.0: Table 11-31, column “Mandatory for non-TV as Follower”])

Power Status ([HDMI 2.0: Table 11-22] and [HDMI: CEC Table 21])
<Give Device Power Status>
K_: M(follower) =Y (for all devices except Pure CEC Switches, and also except for devices that will never allocate a Logical Address other than 15)
<Report Power Status>
H234 and H235: M(initiator) =Y (for All except Pure CEC Switches, and also except for devices that will never allocate a Logical Address other than 15)

General Protocol ([HDMI 2.0: Table 11-23] and [HDMI: CEC Table 22])
<Abort>
K238: M(follower) =Y (for all except Pure CEC switches , and also except for devices that will never allocate a Logical Address other than 15)

System Audio Control ([HDMI 2.0: Table 11-24] and [HDMI: CEC Table 23])
F239: support =Y (for TV, Audio System, Generic Sources with volume/mute remote control functions)
<Give Audio Status>
K240: M(follower) =Y (for Audio System, except Audio System that has no electronic control of volume/mute)
<Give System Audio Mode Status>
K243: M(follower) =Y (for Audio System)
<Report Audio Status>
H246: M(initiator) =Y (for Audio System, except Audio System that has no electronic control of volume/mute)
<Set System Audio Mode>
H249: M(initiator) =Y (for Audio System)
K249: M(follower) =Y (for TV and for devices that support <System Audio Mode Request> as Initiator, see cell H254)
<System Audio Mode Request>
H254: M(initiator) =Y (for TV)
K254: M(follower) =Y (for Audio System)
<System Audio Mode Status>
H257: M(initiator) =Y (for Audio System)
K257: M(follower) =Y (for TV and for devices that support <System Audio Mode Request> as Initiator, see cell H254)
<Report Short Audio Descriptor>
<Request Short Audio Descriptor>


Audio Rate Control ([HDMI 2.0: Table 11-25] and [HDMI: CEC Table 24])
F267: support =Y for Generic Source if bit “Source supports <Set Audio Rate>” is set (=1) in [Device Features]
<Set Audio Rate>
K270: M(follower) =Y (for Generic Source if bit “Source supports <Set Audio Rate>” is set to  1 in [Device Features])

Audio Return Channel Control ([HDMI 2.0: Table 11-26] and [HDMI: CEC Table 25])
Audio Return Channel Control (Tx) for HDMI input(s)
If device has bit “Sink supports ARC Tx” set to 1 in [Device Features] then
· F273: support=Y
· F274: at least one input needs to be mentioned
· F276 = “all”

Audio Return Channel Control (Rx) for HDMI output(s)
If device has bit “Source supports ARC Rx” set to 1 in [Device Features] then
· F284: support=Y
· F285: at least one output needs to be mentioned
· F287 = “all”

CDC ([HDMI: CEC Table 26])
– does not lead to CDF checks

[bookmark: _Ref235069762][bookmark: _Toc242777001]Lipsync Test - Known Sink (Informative)
During the DALS tests for a Repeater, a "known sink" (LST-KS) is used.  This is a piece of Test Equipment, consisting of an HDMI Sink for which the latency values are measured and therefore "known" - it could be a simple monitor with speakers.  The LST-KS should not have a low latency mode; or if it has one, it should be disabled for the entire duration of the tests.  The LST-KS shall not have a CEC or DALS implementation. The LST-KS shall include following VSDB-fields (in its EDID): Latency_Fields_Present=1, Video_Latency and Audio Latency reflecting the video/audio latency of the LST-KS when using the KS's preferred Video Format (as indicated in the EDID).
To determine the latencies of the LST-KS itself, the LST-KS is connected to the Test Signal Generator which sends a video/audio lipsync test signal, using the KS's preferred Video Format (as read from the EDID); Content Type in the AVI InfoFrame shall be set to "No data" (see [HDMI: Table 8-6]).
Version 2.0 	HDMI 2.0 Generic Compliance Test Specification (GCTS) 	October 4, 2013


Measure the video and audio latency towards the LST-KS's screen and speakers, and record them for later usage (VL_LSTKS, AL_LSTKS)
HDMI Forum TWG Test Subgroup 	HDMI FORUM Inc. Confidential  | Page 418 

[bookmark: _Toc242777002]Additional HDMI 2.0 Requirements (Informative)
This appendix contains a list of requirements extracted from HDMI 2.0, which are mandatory, but for which there is either no test, or the requirement is only partially tested.
Implementers are reminded that their devices are still expected to meet these requirements in full, even if there is no explicit test, or the requirement is only partially tested.
[bookmark: _Toc242777287]Table I-1 CEC DUT Capabilities Declaration
	Location
	Requirement
	Comment

	7.3
	Limited Range shall be used for CE Video Formats
	Not Tested

	7.3
	Black and white levels for video components shall be either “Full Range” or “Limited Range
	Requirement not checked

	8.6
	when  multiple audio streams are transmitted using Multi-Stream Audio Sample Packets or One Bit Multi-Stream Audio Sample Packets, an accurate Audio InfoFrame shall be transmitted at least once per two Video Fields
	Not Tested

	10.1
	When transmitting any additional Video Format for which a VIC value has been defined in 2041 CEA-861-F tables 1, 2, and 3, an HDMI Source shall set the VIC field to the Video Code for  that format.
	Partially tested

	10.1
	CEA-861-F defines Y2, Y1, Y0=1, 1, 1 as "IDO-defined"; ... and shall not be used by Devices built according to This Specification
	Partially tested

	10.1
	and Source Devices  shall always transmit a "version 2" AVI InfoFrame.
	Partially tested

	10.2
	In the event 3D video is being  transmitted in conjunction with the Video Formats listed in Table 10-2 and one or more features in Table 10-1 are  active, the Source shall set AVI InfoFrame VIC with the corresponding “Equivalent CEA-861-F VIC” from Table 10-2 and  the HF-VSIF shall be utilized to indicate the 3D Signaling.
	Not Tested

	10.2
	3D_Meta_present:  If set (=1), 3D_Metadata_type, 3D_Metadata_Length(K) and 3D_Metadata_1 through _K shall be present and valid
	Not Tested

	10.2
	 Source Devices shall transmit  the HF-VSIF when sending a video stream which uses one (or more) of the features listed in Table 10-1, … Sources shall not transmit the HF-VSIF at  any other time.
	Partially tested

	10.2
	When 3D Video is being transmitted and no features listed in Table 10-1 are active, the H14b VSIF (indicating the 3D  Structure) shall be utilized in conjunction with the VICs defined in CEA-861-F for all Video Formats
	Partially tested

	10.4
	Sink Devices that include the SCDC shall incorporate a valid HF-VSDB in the EDID and set (=1) the SCDC_Present bit.
	Partially tested

	10.4
	Prior to accessing the SCDC, Source Devices shall verify that the attached Sink Device incorporates a valid HF-VSDB in  the EDID in which the SCDC_Present bit is set … Source devices shall not attempt to access the SCDC unless the  SCDC_Present bit is set (=1).
	Partially tested

	10.4
	Sink Devices in Repeaters that do not implement SCDC shall ensure that, if the HF-VSDB is included in the EDID, the  SCDC_Present bit is reset (=0).
	Requirement not checked

	10.5
	If a Source or Repeater is connected to a downstream device which indicates Video_Latency and Audio_Latency fields  in the H14b VSDB, and the Video_Latency is larger than the Audio_Latency, it shall either transmit audio and video  data streams with no more than ±2 ms of audio delay relative to the video, or internally delay the audio by  (Video_Latency-Audio_Latency) before transmitting over HDMI
	Not Tested

	10.5
	If a Source or Repeater is connected to a downstream device which indicates Video_Latency and Audio_Latency fields  in the H14b VSDB, and Video_Latency is smaller than the Audio_Latency ... it shall transmit audio and video data streams over HDMI with no more than  ±2 ms of audio delay relative to the video
	Not Tested

	10.5
	When the downstream device’s H14b VSDB includes Interlaced_Video_Latency and Interlaced_Audio_Latency fields,  and interlaced content is being transmitted, the Source or Repeater shall apply the above rules using these  Interlaced_Video/Audio_Latency field indications.
	Not Tested

	10.5
	If a Source or Repeater is connected to a downstream device which does not indicate Video_Latency and  Audio_Latency fields in the H14b VSDB ..., or  has equal values in those fields, it shall transmit audio and video data streams over HDMI with no more than ±2 ms of  audio delay relative to the video.
	Partially tested

	10.9
	The device shall retain this physical address until HPD is removed (or the device is powered off).
	Not Tested

	11.10
	For devices that have taken Logical Address 15 (and have not allocated another Logical Address), the same exceptions  as listed for Pure CEC Switches in Table 11-13 to Table 11-29 shall apply.
	Not Tested

	11.8
	a device shall not implement a <Vendor Command>, <Vendor Command with ID>, <Vendor Remote Button Down> or <Vendor Remote Button Up> message in order to replace a defined CEC command
	Not Tested

	11.8
	the device shall use the defined CEC function if the Follower does not support the Vendor Specific implementation
	Not Tested

	11.8
	A device shall not withhold transmission of, or refuse to react to, a CEC command in favor of a Vendor Specific implementation.
	Not Tested

	11.8
	a device that wishes to send <Vendor Command> messages between different vendors in this way  shall first discover whether the target conforms to Version 1.3a or later, by sending a <Get CEC  Version> message
	Requirement not checked

	11.8
	If an Initiator device wants to send a <Vendor Command> and it does not know the Vendor ID of the  Follower device, the Initiator device shall send a <Give Device Vendor ID> message to the Follower  device before it sends the <Vendor Command>.
	Requirement not checked

	11.8
	a  Follower shall ignore such messages originating from Initiator devices whose Vendor ID is not known to the Follower,  or from devices where the Follower does not know the semantics of the operand(s) of these messages.
	Requirement not checked

	10.1.1
	In cases where the HF-VSIF needs to be used instead of H14b VSIF (see Section 10.2), the 3D_Structure  field and other 3D-related signaling (e.g. 3D_Ext_Data and 3D_Metadata) is carried in the HF-VSIF, with 3D_Valid=1, 2061 see Section 10.2.
	Requirement not checked

	10.4.1.8
	If RR_Enable is set (=1), the Sink shall issue a Read Request when it sets the CED_Update Flag
	Requirement not checked

	10.4.1.8
	The Sink shall ensure that the CED_Update flag is set if any Error Counter value increments  by more than 4 in one second, or if an Error Counter reaches maximum value
	Requirement not checked

	10.2.1
	When there is any change in the HF-VSIF, the Sink shall begin to adapt its display processing in an appropriate manner  within 1 second.
	Partially tested

	10.3.1
	Sinks that support one or more formats listed in Table 10-2 shall declare these both in the H14b VSDB (with  HDMI_VIC = 01..04) as well as in the Video Data Block (with VIC codes from Table 10-2).
	Partially tested

	10.3.2
	Sources … shall use the length field to determine which fields are present, and shall process the HF-VSDB without  considering non-zero values in fields defined as Reserved
	Not Tested

	10.3.2
	Source Devices that support one or more of the features in Table 10-5 shall be capable of parsing an HF-VSDB of any  valid length
	Partially tested

	10.3.2
	This OUI  shall be used by Devices compliant with This Specification to identify the VSDB as the HF-VSDB
	Partially tested

	10.3.2
	Table 10-6 reserved bytes - No additional bytes are necessary but if present, they shall be zero
	Partially tested

	10.3.2
	Version number associated with the contents of the HF-VSDB. Sink Devices compliant with This Specification shall set this value to 1.
	Partially tested

	10.3.2
	"Max_TMDS_ Character_Rate: ...  If the Sink does not support TMDS Character Rates > 340 Mcsc, then the Sink shall set this field to 0.
	Partially tested

	10.3.2
	LTE_340Mcsc_scramble: … When SCDC_Present =0, this field shall also be=0.
	Requirement not checked

	10.3.2
	RR_Capable: … When SCDC_Present =0, this field shall also be =0..
	Requirement not checked

	10.3.2
	If one (or more) of the features listed in Table 10-5 are supported, the inclusion of the HF-VSDB in EDID is mandatory
	Requirement not checked

	10.3.3
	A Sink shall indicate its audio capability by indicating which speaker, or pair of speakers,  is present by setting the corresponding flag to one
	Not Tested

	10.4.1.1
	Table 10-15 … Reserved fields shall be equal to 0x00.
	Requirement not checked

	10.4.1.10
	The Sink shall set the first three offsets in the Manufacturer Specific Registers (offsets 0xD0 .. 0xD2) to the IEEE  Registration Identifier (OUI) assigned to the manufacturer
	Requirement not checked

	10.4.1.10
	Device_ID_String: If less than eight characters are used, the unused bytes shall be set to 0x00.
	Requirement not checked

	10.4.1.2
	The Sink shall set the accurate values for the Sink in the Sink Version field in the SCDCS. Sink Devices compliant with  this version of the specification shall set Sink Version = 1
	Requirement not checked

	10.4.1.2
	If a Source Device compliant  with This Specification writes the Source Version field, then it shall set the Source Version = 1.
	Requirement not checked

	10.4.1.2
	Whenever the Hot Plug Detect pin has voltage = low for 100 ms or more, the Sink shall reset the Source Version field  to 0.
	Requirement not checked

	10.4.1.3
	The Sink Device shall set (=1) the Update Flags according to the requirements of the feature related to each of the  Update flags
	Requirement not checked

	10.4.1.3
	For each bit in the Update Flags register, the Sink Device shall reset (=0) the Update Flag under the following  conditions: 
 when the Source Device writes a “1” to the bit location of a particular flag, or 
 when the +5V Power Signal from the Source is not present, or 
 when the Hot Plug Detect pin has voltage = low for 100 ms or more, or 
 for features that are not supported by the Sink Device.
	Requirement not checked

	10.4.1.3
	When the Read Request is active, Source Devices shall read the update flags based on the rules and requirements of  Section 10.4.4, Section 10.4.5, and Section 10.4.6. Otherwise, the Source Device shall periodically read the Update  Flags based on the requirements of Section 10.4.1.3.1.
	Requirement not checked

	10.4.1.3
	Status_Update:  The Sink shall set (=1) this bit when a value is changed in the Status Flags register … The Sink shall reset the bit to 0 when the Source writes a 1 value to this bit.
	Requirement not checked

	10.4.1.3
	CED_Update:  The Sink shall set (=1) this bit as described in Section 10.4.1.8. … The Sink shall reset the bit to 0 when the Source writes a 1 value to this bit. The Sink shall not change this bit when the Source reads a Character Error Detection Register.
	Requirement not checked

	10.4.1.3
	RR_Test : The Sink shall set (=1) this bit when a test Read Request is generated in response to the setting (=1) of the TestReadRequest bit in the Test Configuration register
	Requirement not checked

	10.4.1.3
	When the Source Device detects that an Update Flag is set (=1) for a feature that is currently active, the Source Device  shall clear Update Flags which are set (=1) in a given register offset by writing back the value read from the same  offset.
	Requirement not checked

	10.4.1.3
	When SCDC Read Request is enabled, and when any update flag transitions from 0 to 1, the Sink shall notify the Source  with a Read Request (See Section 10.4.4).
	Requirement not checked

	10.4.1.3.1
	Source Devices implementing Update Flag Polling shall read the  Update Flag Registers at least once per 250 ms when video is active
	Requirement not checked

	10.4.1.4
	For each bit in the TMDS Configuration register, the Sink Device shall reset (=0) the bit: 
- when the +5V Power Signal from the Source is not present, or 
- when the Hot Plug Detect pin has voltage = low for 100 ms or more
	Not Tested

	10.4.1.5
	"For each bit in the Scrambler Status register, the Sink Device shall reset (=0) the bit: 
	10.4.1.5

	10.4.1.6

	"For each bit in the Configuration register, the Sink Device shall reset (=0) the bit: 
- when the +5V Power Signal from the Source is not present, or 
- when the Hot Plug Detect pin has voltage = low for 100 ms or more"
	Requirement not checked


	10.4.1.6
	RR_Enable: The Source shall set this bit (=1) when the Source supports Read Request.The Source shall reset this bit (=0) when the Source only supports polling of the update flags.The Sink shall reset (=0) this bit when the SCDC of the Sink goes from the disabled to the enabled state.
	Requirement not checked

	10.4.1.7

	For each bit in the Status Flags registers, the Sink Device shall reset (=0) the bit: 
· when the +5V Power Signal from the Source is not present, or 
· when the Hot Plug Detect pin has voltage = low for 100 ms or more

	Requirement not checked


	10.4.1.7
	Clock_Detected: This bit shall be set (=1) by the Sink when the Sink device detects a valid clock signal and reset (=0) by the Sink if this condition no longer exists
	Requirement not checked

	10.4.1.7
	Ch0_Locked: This bit shall be set (=1) by the Sink when the Sink device is successfully decoding data (as described in Section 6.2.2) on HDMI Channel 0 and reset (=0) by the Sink if this condition no longer exists.
	Requirement not checked

	10.4.1.7
	Ch1_Locked: This bit shall be set (=1) by the Sink when the Sink device is successfully decoding data (as described in Section 6.2.2) on HDMI Channel 1 and reset (=0) by the Sink if this condition no longer exists.
	Requirement not checked

	10.4.1.7
	Ch2_Locked: This bit shall be set (=1) by the Sink when the Sink device is successfully decoding data (as described in Section 6.2.2) on HDMI Channel 2 and reset (=0) by the Sink if this condition no longer exists.
	Requirement not checked

	10.4.1.8
	For each field in the Character Error Detection registers, the Sink Device shall reset (=0) the field when the +5V Power  Signal from the Source is not present
	Requirement not checked

	10.4.1.8
	The Checksum shall be implemented such that a one-byte sum of the 7 registers of Character Error Detection including  the Checksum itself (offset 0x50 to 0x56) is equal to zero.
	Requirement not checked

	10.4.1.9
	For each field in the Test Configuration  register, the Sink Device shall reset (=0) all fields: 
· when the +5V Power Signal from the Source is not present, or 
· when the Hot Plug Detect pin has voltage = low for 100 ms or more, or

	Requirement not checked


	10.4.1.9
	TestReadRequest: Sink devices shall delay TestReadRequestDelay milliseconds before issuing a Read Request. After the Read Request has been issued, the Sink Device shall automatically clear (=0) the TestReadRequest field. In addition, immediately prior to issuing the Read Request, the Sink shall set (=1) the RR_Test Update Flag.
	Requirement not checked

	10.4.2
	Data is synchronized with the SCL signal and timing shall comply with the Standard Mode of the I2C specification (100 kHz maximum clock rate).
	Requirement not checked

	10.4.2
	All HDMI Source Devices shall delay the DDC transaction while the SCL line is being held low by the Sink Device.
	Requirement not checked

	10.4.3
	The 8-bit I2C slave addresses  for the SCDC are 0xA8/0xA9 ... A Sink which does not support SCDC shall not acknowledge any read or write to these addresses.
	Requirement not checked

	10.4.3
	when the Source reads the update flags (e.g. during a Read Request),
Sink Devices shall support a fast read mode called “Update Read”.
	Requirement not checked

	10.4.3

	To read any other byte, the Source shall use a Combined Format read consisting of a one-byte write to indicate the offset followed by a repeated START condition and the read of the value(s).

	Requirement not checked


	10.4.3
	All HDMI Sinks that implement SCDC shall support multi-byte reads with auto increment of the offset.
	Requirement not checked

	10.4.4
	A Sink that supports the SCDC Read Request feature shall  set (=1) the RR_Capable bit in the EDID HF-VSDB
	Requirement not checked

	10.4.4
	When generating a Read Request on the bus and the SCL transitions to low, the Sink shall release the SDA signal within  the maximum data valid acknowledge time (tVD;ACK) as required by the I2C Specification
	Requirement not checked

	10.4.4
	When the Source has enabled Read Request, and a Sink-initiated START condition occurs, one of four things shall  occur: 
1. The Source completes a valid I2C transaction to read the SCDC Update Flags registers to discover which  function or functions have new values. ... 
2. The Source generates a STOP condition. Specifically, the Source drives SDA low, then generates a valid LOW  period on SCL (by driving SCL low and then releasing SCL after the minimum LOW period, tLOW), then releases  SDA. ...
3. The Source completes a valid I2C transaction that does not result in a read of the SCDC Update Flags registers.  ...
4. None of the above occurs within a time-out period of 1 ms. In this case the sink shall then initiate a STOP  condition by releasing SDA 
	Requirement not checked

	10.4.4
	If (3) occurs, then the Sink should interpret this as a Read Request Not-Acknowledge. If the Read Request is not  acknowledged the Sink shall retry the Read Request after the bus is free.
	Requirement not checked

	10.4.4
	If (4) occurs, then the Sink should interpret this as a Read Request Not-Acknowledge. For the flag transition that  generated the Read Request, the Sink shall retry Read Request after a minimum hold-off of 10 ms.
	Requirement not checked

	10.4.4
	When the Source has enabled the Read Request feature, and it responds to a Read Request by generating a STOP condition (case 2 above), which is interpreted as a Read Request Acknowledge, the Source shall subsequently read the SCDC Update Flags register(s)
	Requirement not checked

	10.4.4
	If for any reason the +5 Power signal is removed, the Read Request feature shall be disabled by the Sink, the bit RR_Enable shall be cleared to 0, and the SDA line shall be released.
	Requirement not checked

	10.4.4
	a Sink that supports the Read Request feature shall support the SCDC Read Request test register ... When the value of TestReadRequest transitions from 0 to 1, the Sink shall generate a Read Request after a
 delay specified by the value of TestReadRequestDelay
	Requirement not checked

	10.4.4
	The Sink must be capable of responding to an I2C transaction immediately preceded by the START condition
	Requirement not checked

	10.4.5
	The Sink shall enable the Read Request feature only after the RR_Enable bit is set (=1) by the Source
	Requirement not checked

	10.4.6
	The Source shall provide continuous uninterrupted power to the Sink via the +5V power signal when the Read Request  feature is enabled.
	Requirement not checked

	10.6.2
	If transmitting a progressive video format, the Video_Latency and Audio_Latency fields shall be used for  the calculations in this section. If transmitting an interlaced video format and if I_Latency_Fields_Present == 0,  the same fields shall be used; if I_Latency_Fields_Present == 1, then the Interlaced_Video_Latency and  Interlaced_Audio_Latency fields shall be used
	Not Tested

	10.7.1
	device which implements CEC 2.0 as defined in Section 11 of This Specification (or) device which implements CEC as defined in H14b Supplement 1 …  shall use its own Logical Address as Initiator for the CEC messages sent for the  Dynamic Auto Lipsync feature.
	Not Tested

	10.7.1
	device which does not implement either of those CEC versions … shall implement H14b Sections CEC 4 through CEC 10 related to low level CEC characteristics and mechanisms,  and 
· shall implement H14b Section CEC 12, and 
· shall implement Sections 11.9.1 through 11.9.5 in This Specification, and 
· shall use Logical Address 15 ('Unregistered') as Initiator when sending CEC messages, and 
· shall not send any other CEC messages apart from those listed in Table 10-27. This implies the device shall not  initiate or respond to polling messages, and shall send neither <Report Physical Address> nor <Report  Features>
	Not Tested

	10.7.2
	When the Amplifier does not receive the last message depicted in this Figure …  it shall assume the intermediate Repeater does not  support the Dynamic Auto Lipsync feature,
	Not Tested

	10.7.3
	In the case where the TV compensates the audio internally by the same amount as the internal video latency  ...  it shall set the flag [Audio Output Compensated]=1, and the  Amplifier shall not apply further delay to the audio signal from TV (irrespective of the reported latency)
	Partially tested

	10.7.3
	In the case where the TV does not compensate the audio internally, it shall set the flag [Audio Output Compensated]=2, and the Amplifier shall delay the audio signal from TV by the Assumed Downstream Video Latency 
	Partially tested

	10.7.3
	In the case where the TV has an audio delay towards its audio outputs, which is neither 0 nor identical to the internal video latency, it shall set the flag [Audio Output Compensated]=3, and shall indicate the amount of delay that the TV has applied in the operand [Audio Output Delay]. In this case the Amplifier shall delay the audio signal from TV by the Assumed Downstream Video Latency minus the value indicated in [Audio Output Delay].
	Partially tested

	11.1.1
	A CEC 2.0 device shall include a mechanism …  to  switch the device between a state in which no modified messages are sent and a state in which CEC 2.0 messages are  sent.
	Not Tested

	11.1.1
	A CEC 2.0+ device shall handle any response from the CEC  1.x device gracefully.
	Not Tested

	11.3.2
	If a device is a pure CEC Switch or CDC-only device according to H14b Supplement 2 or it does not want  to advertise any functionality, it shall take the ‘Unregistered’ Logical Address (15).
	Not Tested

	11.3.2
	‘Specific Use’ Logical Addresses (14) shall only be used for those cases described above.
	Requirement not checked

	11.3.5
	The TV should ignore a <Record TV Screen> message that comes from a non-Recording Device address,  however it shall accept the message from a Logical Address used by a Recording Device
	Not Tested

	11.5.6
	High priority services, such as the reception of emergency announcements or similar, shall continue.
	Not Tested

	11.6.2
	A device that has initiated a <User Control Pressed> message shall ensure that it sends a <User Control Released> message before going into the Standby state
	Not Tested

	11.6.3
	The Follower Safety Timeout period of a Follower supporting Press and Hold operation shall not be less  than 500ms and is recommended to be at least 550ms
	Partially tested

	11.6.3
	If the user presses and holds a button for a long time and then releases the first button and presses another button  within the Initiator Repetition Time ... If the second button is pressed after the  Initiator Repetition Time, the Initiator shall send a <User Control Released> message.
	Requirement not checked

	11.6.3
	The Follower shall start the Press and Hold behavior ... when another <User  Control Pressed> message containing the same [UI Command] is received within the Follower Safety  Timeout period.
	Requirement not checked

	11.6.3
	The Follower shall stop its Press and Hold behavior for the previous [UI Command] before it handles the  <User Control Pressed> message for a new [UI command].
	Requirement not checked

	11.6.6
	if the target device is already in the desired power state, then the Initiator shall not send a  <User Control Pressed> ["Power"] message
	Requirement not checked

	11.9.11.3
	If the Amplifier supports none of the requested formats, it shall respond with a <Feature Abort> [“Invalid Operand”] message
	Not Tested

	11.9.3

	CEC Line Error checking shall start only after  receiving a valid start bit

	Requirement not checked


	11.9.4
	If a CEC device receives a message with more operands than expected, it shall ACK the additional  operands and shall ignore these additional operands,... Followers shall interpret the expected (non-additional) operands normally.
	Requirement not checked

	6.1.1
	For TMDS Character Rates above 340 Mcsc, the TMDS Clock Rate shall be one fourth (1/4) of the TMDS Character Rate
	Partially tested

	6.1.1
	The Source shall inform the Sink of the relationship between TMDS Clock Rate and TMDS Character Rate using the control bit TMDS_Bit_Clock_Ratio
	Partially tested

	6.1.1
	The Sink Device shall indicate the maximum TMDS Character Rate that it supports in the Max_TMDS_Character_Rate  field
	Partially tested

	6.1.1
	Source shall not transmit at TMDS Character Rates higher than the maximum rate supported by the Sink
	Partially tested

	6.1.1.2
	When the TMDS Bit Rate is less than or equal to 3.4 Gbps, the Source shall enable scrambling if both the Source and Sink device support scrambling at that rate.
	Partially tested

	6.1.1.4
	the Source shall have output levels at TP2_EQ that meet the eye diagram requirements of Figure 6-4 after application of the Worst Cable Emulator
	Partially tested

	6.1.1.5
	Sink devices shall recover data on each data channel at a TMDS character error rate of 10-9 or better
	Partially tested

	6.1.2.3
	If both scrambling and encryption is enabled, the Source shall perform the encryption operation before the scrambling  operation and the Sink shall perform the descrambling operation before the decryption operation
	Not Tested

	6.1.2.4.1
	a Sink shall also support  reception of more frequent SSCPs
	Partially tested

	6.1.2.5
	DC Disparity count of the current access of the Scrambled Control codes … shall be 0 during the first character period following the Unscrambled Control Code sequence of the SSCP
	Not Tested

	6.1.3.1
	The maximum time period between the write to the Scrambling_Enable bit and the  transmission of a scrambled video signal shall be 100 ms.
	Not Tested

	6.1.3.1
	If the Sink fails to detect scrambled control codes and the eight character long unscrambled  control sequences for a period of time equal to 2 field periods of the currently transmitted Video Format, then the Sink  shall clear the Scrambling_Status to a 0.
	Not Tested

	6.1.3.2
	A sink that supports TMDS Bit Rates above 3.4 Gbps shall provide a read/write control bit, TMDS_Bit_Clock_Ratio
	Not Tested

	6.1.3.2
	Whenever the Source changes the TMDS_Bit_Clock_Ratio bit from a 0 to a 1, or from a 1 to a 0, the Source shall follow  the following procedure:The Source shall suspend transmission of the TMDS clock and data. The Source shall write to the TMDS_Bit_Clock_Ratio bit to change it from a 0 to a 1 or from a 1 to a 0. The Source shall allow a minimum of 1 ms and a maximum of 100 ms from the time the TMDS_TMDS_Bit_Clock_Ratio bit is written until resuming transmission of TMDS clock and data at the updated data rate.
	Not Tested

	6.2.1
	If Data Islands are treated separately, then it should be noted  that, when scrambling is not in use, the Data Island Guard Band characters are not in the same subset of video data characters as Data Island data characters, and so the check needs to include these as well as the TERC4 character checks. When scrambling is used, the Guard Band characters can be any of the characters used for video data.
	Requirement not checked

	6.2.2
	if the receiver loses sync with the incoming signal, then the Valid flag shall remain set and the Error Counter  shall not be cleared.
	Not Tested

	6.2.2
	When the Valid flag is not set, the values contained in the Error Counters are undefined and shall  be ignored by the Source.
	Not Tested

	6.2.2
	The Error Counter shall be cleared immediately after it is read by the Source
	Not Tested

	6.2.2
	The Source is required to read both bytes  in the same SCDC transaction, and the receiver shall provide a coherent result (it shall avoid the effects of a carry between the first byte and the second byte of each counter, adjacent counters, and  the checksum due to an error detected during the read).
	Not Tested

	6.2.2
	The Sink shall not clear the Error Counters under any other circumstances
	Not Tested

	6.2.2
	This process shall repeat continuously such that the lock status is evaluated every 10 ms.
	Not Tested

	7.1.1
	Source or Sink devices ... shall not utilize Deep Color 4:2:0 Pixel Encoding on a particular Video Format that is not also supported by 4:2:0 Pixel Encoding with 8-bits per component.
	Partially tested

	7.2.1
	If no  colorimetry is indicated in the AVI InfoFrame's C field (C1, C0), then the colorimetry of the transmitted  signal shall match the default colorimetry for the transmitted video format
	Requirement not checked

	7.2.2
	For any video categorized as ITU-R BT.2020, CEA-861-F Section 5.2.1 shall be used for any color space conversion  needed in the course of processing.
	Not Tested

	7.2.2
	Sink Devices that are capable of, and wish to indicate support for receiving colorimetry as defined in  ITU-R BT.2020, shall incorporate an EDID Colorimetry Data Block
	Partially tested

	7.2.2
	The Source shall transmit an AVI InfoFrame with bits C1..C0 and EC2..EC0 set as defined in CEA-861-F  Tables 10 and 12 to indicate ITU-R BT.2020 colorimetry.
	Partially tested

	7.2.2
	The Source shall not indicate ITU-R BT.2020  colorimetry in the AVI InfoFrame unless the Sink indicates support for colorimetry as defined in ITU-R BT.2020 in the Sink’s Colorimetry Data Block
	Partially tested

	7.3.1
	A Source shall not send a non-zero Q value that does not correspond to the default RGB  Quantization Range for the transmitted Picture unless the Sink indicates support for the Q1,Q0 bits using QS=1 (AVI Q 1492 support
	Not Tested

	7.3.1
	If the Sink declares a selectable RGB Quantization Range (QS=1) then it shall expect Limited Range pixel values
	Not Tested

	7.3.1
	… and it shall expect Full Range pixel values if it receives Q=2
	Not Tested

	7.3.1
	For other values  of Q, the Sink shall expect pixel values with the default range for the transmitted Video Format
	Not Tested

	7.3.2
	A Source shall not send a YQ value that does not  correspond to the default YCC Quantization Range specified for the colorimetry transmitted, unless the Sink indicates support for the YQ1 and YQ0 bits using QY=1
	Not Tested

	7.3.2
	When transmitting any RGB colorimetry, …  the Sink shall ignore the YQ-field.
	Not Tested

	7.3.2
	If the sink’s EDID declares a selectable YCC Quantization Range (QY=1), then it shall expect Limited  Range pixel values if it receives AVI YQ=0 and it shall expect Full Range pixel values if it receives AVI  YQ=1.
	Not Tested

	7.3.2
	For other values of YQ, the sink shall expect pixel values with the default range for the  transmitted Video Format.
	Not Tested

	7.4.1
	Sinks that do not recognize the version (or do not need the contents of the block in their current state)  shall skip over the block using the length indication
	Not Tested

	8.3.1
	The 3D_CA fields are not valid and shall not be used for IEC 61937 compressed audio streams.
	Not Tested

	8.3.2
	If Suppl_A_Mixed=1, the corresponding audio stream contains a mix of main audio components and a supplementary audio track as indicated by Suppl_A_Type. If Suppl_A_Mixed=0, the corresponding audio stream contains a supplementary audio track as indicated by Suppl_A_Type that will need to be mixed with the main audio components from another stream (which has Suppl_A_Valid=0). 
	Requirement not checked

	9.2.1
	The CTS computation is based on the TMDS Clock Rate and the TMDS Character Rate. CTS shall be an integer  number that satisfies the following:
	Not Tested

	9.3.3
	If all 3D Audio Sample Packets carrying the 3D Audio Sample cannot be transmitted  during one Video Blanking Period, any remaining packets shall be transmitted during the following Video Blanking  Period.
	Not Tested

	table 11-31
	Pause playback. If repeated, the device shall remain in the paused state
	Not Tested

	table 11-31
	Start recording. If repeated, the device shall remain in the record state without interrupting the recording.
	Not Tested

	table 11-31
	Pause the recording. If repeated, the device shall remain paused
	Not Tested

	table 11-31
	Stop the media. If repeated, the device shall remain stopped.
	Not Tested

	 
	When a Source reads the error count registers and associated checksum, the transmitter shall read all 7 bytes in a single SCDC transaction
	Not Tested

	 
	There should be a test to confirm that a Source DUT correctly sequences switches from greater than 3.4 Gbps to less than 3.4 Gbps and vice versa. This should include the timing and sequencing of SCDC accesses, scrambling and bit clock ratio.
	Requirement not checked

	 
	A Sink DUTshould  correctly sequence switches from greater than 3.4 Gbps to less than 3.4 Gbps and vice versa. This should include the timing and sequencing of SCDC accesses, scrambling and bit clock ratio.
	Requirement not checked

	 
	Sources should not output video above 3.4G if Max_TMDS_Character_Rate does not allow this, even when video modes exposed by the Sink have a character rate in excess of 3.4G.
	Requirement not checked
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