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Models and Modules
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Quantum Data 980 Test Platforms
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080 Advanced Test Platform — Features / Modules
980 Test Platform

Standard Features:

e 10.4 inch touch screen — 800 x
600 resolution.

e Operates through embedded
touch display or remote GUI from
host PC.

e Accomodates two (2) 980 series
modules (Protocol Analyzer
always equipped).

e Command line control via telnet.

e Software upgradable.

2111 Big Timber Road

Elgin, IL 60123 USA Phone (847) 888-0450

Quantum Data, Inc.

Modules:
e HDMI Protocol Analyzer module.
e CBUS Compliance Test module.

e HDMI 1.4 Video Generator
module.

Fax (847) 888-2802 www.quantumdata.com




O080B Advanced Test Platform — Features / Modules

host PC. °
e Accomodates five (5) 980 series

modules. °
e Command line control via telnet.

e Software upgradable. o

Quantum Data, Inc. 2111 Big Timber Road Elgin, IL 60123 USA Phone (847) 888-0450

HDMI Protocol Analyzer module.
CBUS Compliance Test module.

HDMI 1.4 Video Generator
module.

DisplayPort 1.2 Video Generator
module.

HDMI 2.0 Video Generator
module.

HDMI 2.0 Protocol Analyzer
module.

980B Test Platform Standard Features: Modules:
Covaron e 15 inch touch screen — 1280 x *
: 768 resolution. o
e Operates through embedded o
touch display or remote GUI from

Fax (847) 888-2802 www.quantumdata.com




O80R Advanced Test Platform — Features / Modules

Modules:

980R Test Platform Standard Features:

(‘ Tugntumdste. | D - e 7 inch touch screen — 800 x 480
> - : resolution.

980 e Rack mountable.

Test Platform - [ Opera’[es through embedded
touch display or remote GUI from
host PC.

e Accomodates five (5) 980 series
modules.

e Command line control via telnet.
e Software upgradable.

Quantum Data, Inc. 2111 Big Timber Road Elgin, IL 60123 USA Phone (847) 888-0450

HDMI Protocol Analyzer module.
CBUS Compliance Test module.

HDMI 1.4 Video Generator
module.

DisplayPort 1.2 Video Generator
module.

HDMI 2.0 Video Generator
module.

HDMI 2.0 Protocol Analyzer
module.
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Applications
HDMI Protocol Analyzer module
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980 Protocol Analyzer Application — Capture/Store

e HDMI Source Analysis (Metadata)
o Discover root cause of interoperability issues. o
e Set triggers to capture specific sets of data. '

e Analyze HDMI & MHL metadata, timing, auxiliary
data including HDMI 2.0 4K UHD video streams.
() ]n]

View data in graphical timeline or table form. o = PR ]

E m&nt l | =] Events ” @ Rows ][ @ Find ][ c:;} Sync ” @ Legend]

Zoom% 0000054 (@ [[Q] | [[Markert (][ o [B] | FIMerker2 (@] = [E]
1:47:10.828.095.284.157

1:47:10.723.578.977.742 [F:2 L:8 P:43] AVl InfoFrame

View precise time stamps for all data. |= | | -
Verify data island packets values. |

| cec

LO Cate d ata th ro u g h fl Ite ri n g an d Searc h utl I Iti eS . 1:47:10,723.578.774.550 T:47:10.723.579.005. 066 %;Zﬂzgiﬁﬁiﬁ? T:47:10. 723,579,466, 096 T:47:10,723.579.695.6 10

= Data Decode 2

Segment [ = Eventc“ @ Find “ <§> Sync] [m Details ” [ Raw Data] [ ] AII]

Packet Time (H:M:5.ms.us.ns.ps)  Frame Line Pixel Type SubType Info ]
@ 129.. 1:47:10.723.560.310.000 2 7 0 TMDS HSYNC  HSYNC 88 clocks
© 129.. 1:47:10.723.570.060.000 2 7 2896 TMDS  AUDSAM  Audie Sample Packet(L-PCM and IEC 61937 compressed formats)
@ 129.. 1:47:10.723.578.830,000 2 &8 0 TMDS HSYMNC  HSYMNC 88 clocks
@ 129.. 1:47:10.723.578.830,000 2 &8 0 TMDS VSYNC  VSYNC 55000 clocks
@ 129.. 1:47:10.723.578.870,000 2 8 1 TMDS GCP  General Control Packet (GCP)
@129, 1:47:10,723.578.977 742 2 & 43 TMDS AVITF  AVlInfoFrame |
RGB/YCC indicator: RGB -
active format: not defined
pi c'.tul_'e aspect ratio: 16:9 ‘J
colorimetry: No Data =
non-oniform picture scale: no known
H D M I S 0 u rC e gmantization range: defanlt (depends on video format)

IT content: no data

i video format: WVIC=0(No Video Identification Code Available) o

ECR

|
I e
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980 Protocol Analyzer App — Encrypted Analyzer

e HDMI Source Analysis (Metadata)

e Monitor encrypted HDMI stream between source . g———

and sink.

e View all protocol and metadata in graphical
timeline or table form.

e View real time data.

980B w/HDMI 1.4
Protocol Analyzer
module

e Q)| s (8] D) e (G [0

o s )

Source

Quantum Data, Inc. 2111 Big Timber Road Elgin, IL 60123 USA

E=RRCE ]

57
(W]
TMDS I GCP I AVL | ALD IF ] VEM ]
VSYNC [ | VSYNC
HSYNC [ HSYMNC ]
| ENCRE
| AVMUTE
I DDC
| cecC
1:47:10.723.578.774.550 1:47:10.723.579.005.086 1:47:10.723.579. 235,580 1:47:10.723.579. 466,096 1:47:10.723.579.696.610
Time (H:M:5.ms,us.ns.ps)

= Data Decode 2

Segment [ = Event;“ @ Find “ <§> Sync] [lﬁ Details ” [ Raw Data] [ ] AII]

Packet Time (H:M:5.ms.us.ns.ps)  Frame Line Pixel Type SubType Info ]
@ 129.. 1:47:10.723.560.310.000 2 7 0 TMDS HSYNC  HSYNC 88 clocks

© 129.. 1:47:10.723.570.060.000 2 7 2896 TMDS  AUDSAM  Audie Sample Packet(L-PCM and IEC 61937 compressed formats)
@ 129.. 1:47:10.723.578.830,000 2 &8 0 TMDS HSYMNC  HSYMNC 88 clocks

@ 129.. 1:47:10.723.578.830,000 2 &8 0 TMDS VSYNC  VSYNC 55000 clocks

@ 129.. 1:47:10.723.578.870,000 2 8 1 TMDS GCP  General Control Packet (GCP)

@129, 1:47:10,723.578.977 742 2 & 43 TMDS AVITF  AVlInfoFrame |
RGB/YCC indicator: RGB -
active format: not defined

pic'.tul_'e aspect ratio: 16:9 ‘ ‘
colorimetry: No Data =
non-oniform picture scale: no known L4
guantization range: defanlt (depends on video format)

IT content: no data

video format: WVIC=0(No Video Identification Code Available) o
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980 Protocol Analyzer Application — Protocol Data

e HDMI Source Analysis — Protocol Data

e Capture and store TMDS protocol data. S - — _ S —

View preamble and guard band data. TP T

Verify the results of Protocol Compliance test. | < bees| o] ame| 5o o
.-. Zoom% 0000278 CiMerker1 (@[ = |[B)] | CMarker2 (@[ = B

I d e N tl fy p roto CO I | N te ro p e r ab | I |ty |S S u e S . 0:0:0.066.502.654.733 [F:4 L:4496 P:190] Active Video 1922 clocks GB ch0:2=2ccil33:2¢c,
View precise time stamps for all data. ~ | E—
-
980B w/ HDMI 1.4 -
PrOtOCOI An al yzer 0:0:0.066.,604, 223,596 0:0:0.066.605, 265,393 #mg?r'o;sssxi:znssg} 0:0:0.066,607, 354 441 0:0:0,066,608, 401692
module = Dota Decode £

Segment ’ |%] Events ” E% Find ” <'===D Sync] ’ Ij Details ” Ij Raw Data I
Packet Time (H:M:’S.ms.us.ns.ps) Frame Line Pixel Type SubType Info 3
@ 13142 0:0:0.066.563.025.645 4 4494 180 TMDS VIDEQ  Active Video 1922 clocks GB chl:2=2cc133:2¢cc, 2cc133:2cc
@ 13144 0:0:0.066.575 968,170 4 4494 2112 TMDS PREAM  preamble chl:2=0ab:354 278 clocks CTL0:3=1:0:0:0 [ video preamble]
@ 13143 0:0:0.066.576.560.752 4 4434 0 TMDS HSYNC  HSYNC 44 clocks
@ 13145 0:0:0.066.577 840.189 4 4445 190 TMDS VIDEQ  Active Video 1922 clocks GB ch(:2=2cc:133:2¢cc, 2cc133:2cc
@ 13147 0:0:0.066.590.782.714 4 4495 2112 TMDS PREAM  preamble chl:2=0ab:354 278 clocks CTL0:3=1:0:0:0 [ video preamble]
@ 13146 0:0:0.066.591 375.296 4 4495 0 TMDS HSYNC  HSYNC 44 clocks
@ 13148 0:0:0.066.592.654.733 4 4496 190 TMDS VIDEQ Active Video 1922 clocks GB ch(:2=2cc:133:2¢cc, 2cc133:2cc
@ 13153 0:0:0.066.605.597.258 4 4496 2112 TMDS PREAM  preamble chl:2=0ab:354 8891 clocks CTL0:3=1:0:0:0 [ video preamble
@ 13149 0:0:0.066.606.189.840 4 4496 0 TMDS HSYNC  HSYNC 44 clocks
@ 13150 0:0:0.066.621.004.384 4 4487 0 TMDS HSYNC  HSYNC 44 clocks
H D M I S O u rC e @ 13151 0:0:0.066.635.818.928 4 4433 0 TMDS HSYNC  HSYNC 44 clocks
@ 13152 0:0:0.066.650.633.472 4 4489 0 TMDS HSYNC  HSYNC 44 clocks
a m ] v}

EDR
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980 Protocol Analyzer Application — Timing Analysis

e HDMI Source Analysis — Timing Analysis
e View summary timing for multiple frames.
e View frame timing parameters.
e View line timing parameters. T —
e |dentify timing errors.

Format VIC BPP HFreq (kHz) Interlaced Htotal ~ Vtotal —Hactive Hfront  HSync Width ~ VActive Vfront  VSyncWi.. HSync Polarity VSyncPolarity HToVPulseDel.. F

4Kx 2. ER 54.0 Ne 5500 2250 3840 1276 88 2160 & 55000 Positive Positive 0
a 1

Frame Statistics: -
CEA Name Frarme  TimeStamp (HH:M...  Duration (HH:M... VFreq (Hz) HFreq (kHz) Vtotal Wactive  PixFreq (M... HSync Wi... VSync  StartVideo ... *
4Kx 2K 23.98/24Hz 0 147:10681912910  0:0:0.041.665.000 2400 54.00 2250 2160 297.005 88 10 90| =
4K x 2K 23.98/24Hz 1 1470723578830 0:0:0.041.665.000 2400 5400 2250 2160 297.005 88 10 90
4K x 2K 23.98/24Hz 2 1470765244750  0:0:0.041.665.000 2400 5400 2250 260 297.005 88 10 90
i 4K x 2K 23.98/24Hz 3 1470806910670  0:0:0.041.665.000 2400 5400 2250 2160 297.005 ] 10 0
980 Bw / HDMI 1.4 NE iK% 2K 23.86/24ki LT AD 846 576,500 000 041,663,000 30 5100 5350 pit: 557,505 ] i 5
4K 2K 23.98/24Hz 5 1470890242510  0:0:0.041.665.000 2400 5400 2250 2160 207.005 88 10 0
P r O t O C O I A n al yZ e r 4K % 2K 23.98/24Hz 6  14710931.908427  0:0:0.041.665.000 24.00 5400 2250 2160 207.005 83 10 90
4Kx 2K 23.98/24Hz 7 14710973574347  0:0:0.041.665.000 2400 5400 2250 2160 297.005 88 10 90
mo d u | e 4K x 2K 23.98/24Hz 8 14711015240267  0:0:0.041.665.000 2400 5400 2250 260 297.005 88 10 20 -
< n | b

Line Statistics: | 5.

Frame Line  TimeStamp (HH:MM:S5.ms...  Duration (HH:MM:55.ms.us.... HTotal TMDS HTotal HSync Width HBack HActive il
4 000 147:10,848.428 445 0:0:0.000.018 515 5500 5500 8 0 0 e
4 001 1:47:10,848.446.360 0:0:0.000.018.520 5500 5500 8 0 0
4 o0z 1:47:10,845.465 480 0:0:0.000.018 517 5500 5500 8 0 0
. 003 1:47:10,848.483 997 0:0:0.000.018 520 5500 5500 88 0 0
. 004 1:47:10,848.502.517 0:0:0.000.018 517 5500 5500 88 0 0
4 005 147:10.848.521 035 0:0:0.000.018.517 5500 5500 88 0 0
4 006 1:47:10.848.539.552 0:0:0.000.018 517 5500 5500 8 0 0
4 007 147:10,848.558.070 0:0:0.000.018.520 5500 5500 8 0 0
4 008 1:47:10.243.576.590 0:0:0.000.018 517 5500 5500 88 0 0
. 009 1:47:10,848.585.107 0:0:0.000.018 517 5500 5500 88 0 0
. 010 147:10848.613 625 0:0:0.000.018 517 5500 5500 88 0 0
4 o1 1:47:10.848.632.142 0:0:0.000.018 520 5500 5500 88 0 0
HDMI source 4 012 1:47:10.848.650.662 0:0:0.000.018 517 5500 5500 8 0 0
4 013 1:47:10,848.669.180 0:0:0.000.018 517 5500 5500 8 0 0
4 014 14710248 687 597 0:0:0.000.018 520 5500 5500 88 0 0
4 015 1:47:10,845.706.217 0:0:0.000.018 518 5500 5500 8 0 0
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980 Protocol Analyzer Application — Video Analysis

e HDMI Source Analysis — Video Analysis
e View video frame thumbnails.
e View pixel values for any frame.

(. Video Image Viewer

980B w/ HDMI 1.4
Protocol Analyzer
module

Cirmn i) () @3SRE) (o] =[S e] Cursor: R=16,G=128, B=210

(37 e L araizeee] (=] [T @[] (=] [ @ rea | Do |[ @ 169]

HDMI source

EDR
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980 Protocol Analyzer Application — Real Time

e HDMI Source Analysis — Real Time
Analysis (video and metadata)
e View incoming video in real time.
e View video parameters in real time.
e Identify changes in video parameters

as they occur.

980B w/ HDMI 1.4
Protocol Analyzer

HDMI source

Quantum Data, Inc.

2111 Big Timber Road

,
A
L

Elgin, IL 60123 USA

@ avi: 5 (7) 22287

check sum: Oxa0

scan info: ALl active pixels & lines are displayed
active info: format valid

RGB/YCC indicator: YCbhCr 4:4:4

active format: same as picture 8

picture aspect ratio: 16:9

colorimetry: ITU709 [6]

non-uniform picture scale: no known

quantization range: default (depends on video format)

IT content: no data

video format: VIC=16(1920x1086p 59.9/60Hz,16:9, 1:1)
pixel repetition: none

1line number of end of top bar: 0

line number of start of bottom bar: 1081

pixel number of end of left bar:

pixel number of start of right bar:

HB: 82 02 0d ed |

SPO: a0 52 a8 00 10 00 00 7f |.

SP1: 00 39 04 00 00 81 07 69 |.

SP2: 00 00 00 00 00 00 00 00 |

Phone (847) 888-0450 Fax (847) 888-2802 www.quantumdata.com



980 Protocol Analyzer Application — Real Time

e HDMI Source Analysis — Real Time

Analysis (auxiliary data)

e View EDID exchange data in real time.
e View HDCP authentication transactions

In real time.

e View detalils of each transaction.

980B w/ HDMI 1.4
Protocol Analyzer

module

HDMI source

Quantum Data, Inc.

2111 Big Timber Road

ol £ =
- - -
L L s

Elgin, IL 60123 USA

» [-]1 Events: 106

Reply OF83
Read Ri'
Reply 9875
Read Ri*
Reply DDD8
Read Ri'
Reply 43E3
Read Ri*
Reply 7060

Seqgment 0x00

Req at 0ffset Ox00
Read 128 bytes
Seqment 0x00

Req at 0ffset Gx80
Read 128 bytes
Read Bcaps
Reply 80
Write An B32C7F3F46DDSE19
Write Aksv 357EZCOE4E
Read Bksv
Reply 9A7D605ACO
Read Ri*
Reply D2F1

REPEATER:

READY:

FAST:

1.1 FEATURES:
FAST_REAUTHENTICATION:

* START *
0000 75 80-
* STOP *

The master read the following data:
Register 0x40 (Bcaps (HDCP B Capability Bits)) = 0x8

0
0
0
0
0

Phone (847) 888-0450

Fax (847) 888-2802

www.quantumdata.com



980 Protocol Analyzer Application — Playback

e HDMI Sink Video Test

e Playback a previously captured file to test a
sink device.

e Utility enables you to capture from a source

with interoperability problems to help e
identify root cause. ZT e —
H DTV - |:Capturel | Capture?

([ HOMLTO1 )

980B w/ HDMI 1.4
Protocol Analyzer
module

Path: Standard

(» Play ) ® Sop )




980 Protocol Analyzer Application — Cable/Link Test

e HDMI Cable or Link Test
e Test HDMI cables or HDMI distribution Number of Frames:

networks for pixel errors. ax Recorded Erors: NI ©- 25
e Real time results show frames tested, pixels Fomars [Ty @G0, 2ty
tested, pixel errors and pixel error rate. A
e HTML report shows which pixels were in B e
Quantum Data Frames Analyzed: 1745
errlor and expected values and measured PRN Error Test: Detaile i
Va ueS- Error Summary Error Rate: 492670.059 per Billion
980B w/ HDMI 1.4 HDMI / HDBaseT O otal rvors + 300019 (e vepon )
extender pair Pixels Measured : 608947200

Protocol Analyzer

Error Rate : 493670.059 Errors per Billion

module
L]
B0CT Error Details
Measured Expected
Cat5/6 Cable Error # Frame X| Y R G B R G B
== 1 435 0l 0| 85 | 85 | 165 | 115 | 17 | 196
e 2 435 ol 1] 85 | 85 | 165 | 127 | 0 | 128
3 435 0 2 | 229 | 254 | 248 | 201 | 43 | 103
4 435 0| 3 | 239 | 244 | 236 | 127 | 26 | 112
5 435 O 4 | 247 | 247 | 224 | 58 | o5 | 109
6 435 0 5 | 227 | 224 | 224 | 110 | 23 | 155
: 7 435 O 6 | 239 | 234 | 224 | 181 | 55 | 179
ses " enns EEEIIIE 8 435 O 7 | 251 | 224 | 224 | 138 136 _

10
Ll ||| saveas | i Close | ‘I




980 Protocol Analyzer App — Source Compliance Test
e Run HDMI 1.4 source compliance tests === S

4 CDF Entry % Test Selection Test Options / Preview
. Pre_test your H DM I 1 4 Source device ‘ Open ” L;:;_|Sa\re| | #| Select All Tests H L Dese\ectAIITests|
. .
Protocol Video Audio Interop. With DVI Advanced Features

e Self-test your HDMI 1.4 source device to [ et e | G on e

reduce costs and meet product time to e e
market reCIUIFGmentS /] 7-17: Basic Protocol

Verify that the Source only outputs code sequences for Centrol Periods, Data Island Periods and
Video Data Perieds corresponding to basic HDMI protocol rules.

Category / Test Hame C 4 Status ~
® @ Iter 01: (4) 1280x720p € 60 Hz, 96 kHz 3 or more Channel PCM Audio 2s
¥ Iter 02: (2,3) 720x4B0p @ 60 Hz, 48 kHz 2 Channel PCM or Compressed Audio 2s X User Skipped
= 15/ 7-32: Audio Sample Packet Layout Incomplete
% @ Iter 01: Any supported format, 2-Channel PCM Audio 15 £
3 Iter 02: Any supported format, Breater than ?-Channel PCM Audio 15f X User Skipped
98OB W/ HDMI 14 = © Interop. With DVI
= ]=7-33: Interoperability with DVI Incomplete
Protocol An alyzer % Tter 01: Any supported format, DVI 15 K User Skipped
¥ Iter 02: Any supported format, HDMI VSDE = 5 15 K User Skipped
® User Skipped

¥ Iter 03: Any supported format, HDMI VSDB > 5 15 £
module

= © Advanced Features

= 1= 7-34: Deep Color Incomplete
C\nna"tumdalz @ ® Tter 01: (2,3) 720x480p @ 60 Hz, Deep Color 36 bpp 15 £ User Skipped
= 1= 7-38: 3D Video Format Timing Incomplete
E— = = 3 Iter 01: (32) 1920x1080p @ 24 Hz, Frame Packing, 3D, HDCP Disabled 15 K User Skipped
" @ @) Iter 02: (4) 1280x720p & 60 Hz, Frame Packing, 3D, HDCP Disabled 15 £ 7 [T
® @ Iter 03: (19) 1280x720p € 50 Hz, Frame Packing, 3D, HDCP Disahled 15 £
3 Iter 04: (5) 1920x1080i @ 60 Hz, Side by Side (Half), 3D, HDCP Disahled 158 K User Skipped
% Iter 05: (20) 1920x1080i @ 50 Hz, Side-by Side (Half}, 3D, HDCP Disahled 155 X User Skipped
Ep Iter 06: (32) 1920x1080p @ 24 Hz, Tap-and-Bottom, 3D, HDCP Disabled 15 £ v In Pragress
@ Iter 07: (4) 1280x720p @ 60 Hz, Top-and-Bottom, 3D, HDCP Disabled 15 £ Hot Tested
= Iter 08: (19) 1280x720p @ 50 Hz, Top-and-Bottom, 3D, HDCP Disabled 15 £ Hot Tested v

Message
Toggling hot-plug.

starting...

Waiting for the capture trigger event to occur...
(Vsync Asserted)
Capturing data...

HDMI source

Benerating field timing information...
Generating decode data...

@ Cancelthe Compliance Test l [ )| }l Pause Test Execution




980 Protocol Analyzer App — S

e Run HDMI 1.4 sink compliance tests
e Pre-test your HDMI 1.4 sink device.

e Self-test your HDMI 1.4 sink device to reduce
costs and meet product time to market
reguirements.

980B w/ HDMI 1.4
Protocol Analyzer
module

UHDTV —

( . quantumdata
N

Ink Compliance Test

4] Event Plat | G Edid Management |25 HOMI Src €T 1.4 |2 HOMI Sink T 1,42 &3 [ Timing Analyzer | Bl ideo Analysis =0

3 COFEntry | W Test Selection Test Options | Preview

Open " LI:I.I Save l l #| Select all Tests ” | Deselect all Tests l

EDID | E-DDC Prokocal Yideo &udio Inkerop, with DYI &dvanced Features

[ *| Select Al on Page ” L] Clear all on Page

8-17: Basic Format Support Requirements
Verify that no CEA video format is declared only in a DTD.

8-18: HDMI Format Support Requirements
‘erify that the Sink DUT indicates support for all required video Formats inits EDID,

HDMI 1.4aSink Compliance Te:

Category / Test Hame W Status -~
= » EDID / E-DDC
= ]2 8-1: EDID Readable Pass
© @ Iter 01: Read the EDID v [ rass |
@ Tter 02: Read the EDID and compare to the first EDID, PREQ: Iter—01 v | Pass ]
= ]= 8-3: CEA Timing Extension Structure [ Fail |
S @ Iter 01: Read and analyze the EDID v | Faix ]
@ CPF field CEC root device = N but device has mo outputs. I
@ Incorrect additional video format capabilities I
@ Aaqitional 3D capability indicated despite additional 3D video formats support not applied I
@ Image size correctness indicated despite not applied I
@ Additional 3D video formats support indicated despite additional 3D video formats support not ap I
= Protocol
= 1= 8-16: Acceptance of All Valid Packet Types Incomplete
© @ Iter 01: NULL, 6CP, VSP, AVI, SPD, AUD, and MPEG v | Pass |
% Tter 02: ACP, ISRC1i, ISRC2 x User Skipped
= Video
® |= 8-17: Basic Format Support Requirements Pass
® |= 8-18: HDMI Format Support Requirements Pass
@ |- 8-20: Video Format Timing Incomplete
® = Audio
= Advanced Features
® |= 8-25: Deep Color Pass
= ]= 8-27: High Bitrate Audio
® @ Iter 01: Check High-Bitrate Audio v
= ]2 8-29: 3D Video Format Timing
© @ Tter 01: (32) 1920x1080p @ 24 Hz 16:9, Frame Packing v
= @ Iter 02: (32} 1920x1080p 8 24 Hz 16:9, Top-and-Bottem v

© (1. MIIN Rate

Message
Test 8-29 Iter 15 skipped
--- Test B-29-16

MDMI, 1080p30, Jcache/images/SmpteBar, RGB, 24 bpp, PQM 2CH, 48 Kz

1080TE . hmp
Changing freq to Min...from +33.7500E+03 to 33547

Changing freq to Max...from +33.5470E+03 to 33919

Test 8-29 Iter 16 -> Pass
Tests completed

% Close Window ] [ Continue Testing




980 Protocol Analyzer App — Source Compliance Test
e Run HDMI 2.0 4:2:0 Compliance tests [ | S

T CDF Entry | 7 Test Selection | I Test Options / Pre\.rlew|

for 4K U H D reSOIUtlonS ’-_Qﬂpen ” [lﬁl]sm] [@ sammwm” = Da:electAIITavfs]
e Pre-test your HDMI 2.0 sink device. i

e Self-test your HDMI 2.0 sink device to HFL31: Pixel Encoding - YCBCR 4:20 - TMDS Pixel Encoding
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

red uce COStS and meet prOd uct tl me to ensure the proper position of the Pixels and the erder of the celor-cemponent data of the test
. Pixels with fully saturated (extreme-value) coler compenents.
m arket req u I re m e ntS . (Required License: HDMI CTS 2.0 COMPLIANCE TEST PACKAGE #1)

;E Compliance Test Results Vi

Results Name: XYZ-ABC Manufacturer: X¥Z [0 HTML Report

980 B W/ H D M I 1 . 4 Date Tested: September 12, 2013 10:45 AM Model Name: ABC
Overall Status: Port Tested: Output1

Protocol Analyzer

m Od u I e = Test Wame / Details
4 |= HF1-31: Pixel Encoding - YCBCR 4:2:0 - TMDS Pixel Encoding _
Fl elbe!‘ 01: (97) 3840x2160p & 60 Hz, YChCr 4:2:0, EDID w/ Y420 VDB 15 £ Pass
@ Test image not supported by DUT: Image analysis skipped.
@ Vismal verification: The image was transmitted with the correct pixel encoding.
15 £ Pass

- e Iter D2: (97) 3640x2160p @ 60 Hz, ¥ChCr 4:2:0, EDID w/ ¥420 Cap. Map
@ Test image not supported by DUT; Image analysis skipped.
@ Visnal verification: The image was transmitted with the correct pixel encoding.

HDMI source

Open Capture

~ v CnntlnueTe:t Execution

Instrument: Qﬂﬂ B_IB [192158 .254.166]

Elgin, IL 60123 USA Phone (847) 888-0450 Fax (847) 888-2802 www.quantumdata.com

Quantum Data, Inc. 2111 Big Timber Road




980 Protocol Analyzer App — Source Compliance Test
e Run HDMI 2.0 4:2:0 Compliance tests e )

Sro (2.

for 4K UHD reSOIUtlonS Results Name: ABC DUT . Manufactur o

Date Tested: September12, 2013 11:21 AM Model Name: ABC
M Overall Status: [ EPAIES Y Port Tested: Outputl
e Pre-test your HDMI 2.0 source device. e R
[* Test Name / Details [C] Status

e Self-test your HDMI 2.0 source device to | + F s1-33: video Tining - veac 4:2:0 —

» @) Iter 01: (97) 3840x2160p @ 60 Hz, YCbhCr 4:2:0, EDID w/ Y420 VDB

o
rnﬂm
“

reduce COStS and meet product time to |>91ter 02: (97) 3840x2160p @ 60 Hz, YChCr 4:2:0, EDID w/ Y420 Cap. Map 15 £ Pass
I | {2 HDMI 2.0 Sre CT 2.0 == <
market reqUIrementS. | 2 CDFEntry | v Test Selection | [ Test Optionsfpreview|
|| Open|| [ Save| [ 5] Select All Tests | [] Deselect All Tests |

| == TMDSProtocol | i+ Pixel Encoding|  Video Timing | i AVI-IF/GCP|

| ’ | %] Select All on Page " [] Clear All on Page

»

980B w/ HDMI 1.4 [ HF1-14: Video Timing - 6G - 2160p 24-bit Color Depth n
Confirm that the Source, whenever transmitting any 24bits Deep Color 2160p Video Format with

Proto C O I An al yzer a TMDS Character Rate greater than 340Mcsc, complies with all of the required Pixel and line counts.

module {Required License: HDMI CTS 2.0 COMPLIANCE TEST PACKAGE #3)
0

[C] HF1-15: Video Timing - 6G -Deep Color
Instrumeg Confirm that the Source outputs correct Deep Color Video Format for TMDS Character

! Rates greater than 340Mesc.

(Required License: HDMI CTS 2.0 COMPLIANCE TEST PACKAGE #3)

m

[C] HF1-16: Video Timing - 6G - 2160p 3D
Confirm that the Source cutputs the correct 3D and 2160p Video Formats with a
TMDS Character Rate greater than 340Mcsc.

(Required License: HDMI CTS 2.0 COMPLIANCE TEST PACKAGE #3)

HF1-33: Video Timing - YCBCR 4:2:0
Confirm that the Source outputs the correct timing for YCBCR 4:2:0 timings.

HDMI source

(Required License: HDMI CTS 2.0 COMPLIANCE TEST PACKAGE #1)

EDR o o

Quantum Data, Inc. 2111 Big Timber Road Elgin, IL 60123 USA Phone (847) 888-0450 Fax (847) 888-2802 www.quantumdata.com



980 Protocol Analyzer App — Sink Compliance Test

e Run HDMI 2.0 4:2:0 Sink Compliance tests [ = - ==
for 4 K U H D reSOI utl O nS || . Open|| []save| | %] Select All Tests || [ Deselect All Tests |
. . i~ TMDS Protocol |  Pixel Decoding | - EDID | i Timing6G | & Timing 219 | & HDMI-VSIFs|

e Pre-test your HDMI 2.0 sink device. [ selct o Page | £ Gl e
e Self-test your HDMI 2.0 sink device to reduce Cori ot VB8 £20Pe i e Sk LT g Y8420

COStS and meet prOd uct tlme to market (Required License: HDMI CTS 2.0 COMPLIANCE TEST PACKAGE #1)

req u I reme ntS . EF:.;_-Z:&; Pix\fcl:m; s |[‘)‘Ir CB:::'T 4:2:odpe?p Cglosr' kDUT YCBCR 4:20

Pixel Deep Color decoding and signaling. .

;E Compliance Test Resul

HDMI Sink (2.0) Compliance Test Results
Results Name: Sink_DUT_HF2-23 Manufacturer: XYZ [0 HTML Report ||

Date Tested: September 11, 2013 2:33 PM Model Name: ABC Sink
Overall Status: 8 EPXUES Port Tested: 1

9808 W/ HDMI 14 - Test Name / Details — [C] Status

PFOtOCO| Analyzer 4 |2 HF2-23: Pixel Decoding - YCBCR 4:2:0 Pass
> €9 Iter 01: (97) 3B40x2160p @ 60 Hz 16:9 (Low Pixel Clock) —

mOdUIe 3 eItel‘ 02: (97) 3640x2160p @ 60 Hz 16:9 (High Pixel Clock)

> @) Iter 03: (102) 4096x2160p G 60 Hz (Low Pixel Clock) -—

> € Iter 04: (102) 4096x2160p & 60 Hz (High Pixel Clock) - Pa

w
w

UHDTV

w
w

Ore ] L] [ e e | 5 e T
TV Pt | . sk ot | - 650 | = ooy | = Tonng 13
5 20 g | 5 e

17/ HF2-5: TMIDS Protaeal - 66 - Scrambiing
Coatur

Instrument: 9808 JB [192 168.254.166] - I/ ContlnueTe;t Execution

I [

Phone (847) 888-0450 Fax (847) 888-2802 www.quantumdata.com

Quantum Data, Inc. 2111 Big Timber Road Elgin, IL 60123 USA




980 Protocol Analyzer App — Sink Compliance Test

e Run HDMI 2.0 EDID Sink Compliance tests
for 4K UHD resolutions
e Pre-test your HDMI 2.0 sink device.

e Self-test your HDMI 2.0 sink device to reduce
costs and meet product time to market
reguirements.

980B w/ HDMI 1.4
Protocol Analyzer
module

UHDTV \

HF2-5: TMIDS Protseal - 66 - Scrambiing
Couti e ek s i

{ Compliance Test Results Viewer EI@
HDMI Sink (2.0) Compliance Test Results
Results Name: 7804_EDID_Test 26_1 Manufacturer: Quantum Data | [0 HTML Report |
Date Tested: October15, 201311:15 AM Model Name: 980
Overall Status: (o XY -t Port Tested: 1
Test Results
Test Name / Details (T} Status
4 J HF2-26: EDID - Video Format Declaration Pass
) Iter 01: Perform EDID Checks. -
{4 HOMI 2.0 Sink CT 2.0 =N ===

Instrument:

' CDF Entry 7 Test Selection Test Options / Preview

| Open ” Ln.l Save|

| | Select 4ll Tests ” [] Deselect All Tests |

TMDS Protocol

<

Pixel Decoding EDID Timing 6G Timing 21:9 HDMI-VSIFs

‘ #| Select All on Page H [] Clear &ll on Page

HF2-10: Video Timing - 6G - HF-VSDB

Confirm that the Sink DUT contains a valid HF-VSDE,

(Required License: HDMI CTS 2.0 COMPLIANCE TEST PACKAGE #2)

<

HF2-26: EDID - Video Format Declaration
Confirm that an HDMI 2.0 capable Sink DUT correctly declares support for Video Fermats in its EDID.

(Required License: HDMI CTS 2.0 COMPLIANCE TEST PACKAGE #2)

<

HF2-31: EDID - YCBCR 4:2:0 - Data Blocks

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

(Required License: HDMI CT5 2.0 COMPLIANCE TEST PACKAGE #1)

<

HF2-32: EDID - YCBCR 4:2:0 BT.2020 - Data Block
Confirm that a YCBCR 4:2:0 BT.2020 capable Sink DUT EDID contains a valid Colorimetry Data Block

(Required License: HDMI CTS 2.0 COMPLIANCE TEST PACKAGE #2)

<

HF2-35: EDID YCBCR 4:2:0 Deep Color HF-VSDB

m

Confirm that a YCBCR 4:2:0 Deep Color Pixel encoding-capable Sink DUT EDID contains a valid HF-VSDE.

(Required License: HDMI CTS 2.0 COMPLIANCE TEST PACKAGE #2)

<

HF2-39: EDID 3D and Multi-stream Audio Data Blocks

Confirm that the structure of the HDMI Audio Data Block in the EDID is valid.




Applications
HDMI 1.4 Video Generator module
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980 HDMI Video Generator Application — Video Test

e HDMI Video Test of an HDMI 1.4 sink
device

e Run video tests including advanced
features such as deep color and 3D.

e Supports formats up to 300MHz pixel rates. ==

I INTF: HDMI MG: . ) F TPU‘| l"'
e Use extensive format and test pattern

|Ibrary. | | % Folder B Lists  |[=EDip |

1152ilA 1152ilA 1152ilH 1152ilH 1152iSH 1152i5H Generator
Card 7

2160p23 2160p24 2160p245SB 2160p24W 2160p25 2160p255B

980 B W/ H D M I 1 .4 2160p25W 2160p29 2160p30 2160p30SB 2160p30W 2160p50
VI d eo G e n e r a-t O r 2160p505B 2160p50W % 2160p60SB 2160p60W 2160p524
module

240p2xL1 240p2xL2 240p2xL3 240p2xL4 240p2xs1 240p2x82

N

240p2xS3 240p2x54 240p2x_1 240p2x_2 240p2x_3 240p2x_4
240paxLl 240paxL2 240p4xL3 240p4xL4 240p4xsl 240p4xs2
240p4xS3 240paxS4 240pax 1 240pax_2 240pax_3 240pax 4
288p2xL1 288p2xL2 288p2xL3 288p2xS1 288p2xS2 288p2xS3

288p2x 1 288p2x_2 288p2x 3 288p4xL1 28Bp4xL2 28Bp4xL3

288p4xS1 288p4xXS2 288p4xXS3 288pdx_1 288p4x 2 288p4x_3

IEX™™ Path: /Standard

S Transfer :)




980 HDMI Video Generator Application — Video Test

e HDMI Video Test of an HDMI 1.4 sink
device

e Use filtering system to select format.

@] Generator

PORT:HDMIZ2-T70 FMT:/Standard/2160p60.xml
INTF : HDMI IMG: /Standard/Graysall.img
2160p @ 60 Hz 16:9 :

980B w/ HDMI 1.4
Video Generator
module

( . quantumdata
N

B Folder

Progres

|8 Lists | = EDID

Vtotal
& 262 & 263
® 312 & 313
& 314

® 60/1.001

® 120/1.001 ® 120
& 200
& 240/1.001 & 240
® 1125 ® 1250

: Left to Right  + : ® Sattings :) B Edit Clear Selaction :)

2160p60
vVIC 97

2160p60W

2160p60SE

@ Apply

DisplayPon

HDMI 2.0

HDMI
Generator
Card 1

Generator
Card 6

Generator
Card 7

HDMI
Playback
Card 3




980 HDMI Video Generator Application — Video Test

e HDMI Video Test of an HDMI 2.0 sink
device

e Run video tests including advanced features
such as deep color and 3D.

e Use extensive format and test pattern library. e S

e Test HDMI 2.0 4K ultra high definition TVs at
50/60Hz using HDMI 2.0 4:2:0 pixel encoding. (Rcer [ oiter _[Miee [0

1152iLA 1152iLA 1152ilH 1152iSH 1152iSH

"-.‘. Card 7 ’-"
2160p23 2160p24 2160p255B
2160p25W 2160p29 Color Space 2160p50
980B w/ HDMI 1.4 P e .|
. ) [ hC L)
2160p50SB 2160p500 | | : _r SER | 2160ps2s
Video Generator

module

240p2xL1 240p2xL2 240p2x52

[0 #a |[O 422 |[® 220 |

Ultra-HDTV

240p2xS3 240p2x54 240p2x 4

Range

[ Fun |[© shoot |[@ Limited |

240p4xL1 240p4xL2 240p4x52

Bits per Component
®: &0 @12 &1
288p2xL1 288p2xL2 o TOpZEST oo 288p2xS3

240p4xS3 240p4xS4 240p4x 4
288p2x 1 288p2x 2 288p2x 3 288p4xLl 288p4xL2 288p4xL3

288p4xS1 288p4xS2 288paxS3 288pdx 1 288pdx 2 288pdx 3

Mat:tandard Ny

(: B Edit :) (: ® Settings :) (: B Find :) (: S Transfer :)




980 HDMI Video Generator Application — Video Test

e HDMI Deep Color Video Test of an

HDMI 2.0 sink device

e Run video tests including advanced features
such as deep color and 3D.

€nerator =

=18 i = | £
PORT:HDMI-T70/71 FMT:/Standard/216

INTF:HDMI IMG: /|

60p @ 60 Hz 16:9

| Interface = |

1152114 11521iLA 115211LH 1152i1H 11521SH 11524SH Generator
Card 7

2160p23 2160p24 2160p25SB

9808 W/ HDMI 14 2160p25W 2160p29 . | 226050
V| deo Generator 2160p505B 2160p50W ——————————— ———————| 2160ps24
module I

240p2xL1 240p2xL2 e § G B G 240p2x52

N

Ultra-HDTV

240p2xS3 240p2x54 240p2x 4

Full ||' Shoot H Limited |

240p4xL1 240p4xL2 240p4x52

Bits per Component
®0 ®12 @16
288p2xL1 288p2xL2 288p2xS3

240p4xS3 240p4xS4 240p4x 4

288p2x 1 288p2x 2 286p2x 3 288p4xLl 288p4xL2 288p4xL3

288p4xS1 288p4xS2 288p4xS3 288pdx 1 288pdx 2 288pdx 3




980 HDMI Video Generator Application — Video Test
e HDMI 3D Video Test of an HDMI 2.0

sink device

e Run video tests including advanced features
such as deep color and 3D.

980B w/ HDMI 1.4
Video Generator
module

( . quantumdata
N
=

Ultra-HDTV

] Generator

D: Quantum Data, Inc. 980ATP HDMI generator analyzer

CEC Ping

CEC Tester

Editors )

uincunx Even/Odd cunx Even/Even ‘

( v’ Apply 3D Settings :)

[/ DisplayPor A

" Homizo

L Card 5 i
1 Card 7 i

L Card 6 i

Generator
Card 3

Generator

HDMI
Generator

HDMI
Playback




980 HDMI Video Generator Application — Audio Test

e HDMI Video Test of an HDMI audio
rendering device

e Run LPCM uncompressed formats with
programmable audio parameters.

C=CEa X
CARD: Quantum Data, Inc. S80ATP HDMI gener
[ Interface  ~ | BORT: HDMI-T20/21 FMT: /Standard/21
H DTV INTF: HDMI (¥CbCr-420) IMG: /Standard/SmpteBar.im

[ PCM Sine Wave |

Compr. Audio ) "-.,‘ Card 2 I‘.-"
{ Homi
| Playback |
"-..‘ Card 0 .«"I

980B w/ HDMI 1.4
Video Generator
module

Channel Selection
[FL)[FR] PE FC RL [RR RLC |RRC
Per Channel Settings

FL
Level (dB) Frequency (Hz)

EE E e ) EEEET

EEREEREETRERTE




980 HDMI Video Generator Application — Audio Test

e HDMI Video Test of an HDMI audio
rendering device

e Select from a variety of Dolby and DTS
compressed audio clips.

HDTV @l Generator

D: Quantum Data, Inc. 980ATP HDMI generator analyzer
ORT: HDMI-T00/01 FMT: /Standard/1080p60.x
INTF: HDMI (RGB)

censorver | T | o
/' Homi

Andioc core address test Generator
Pink Noise 500-2kHz L channel Card 0
Pink Noi —
Noi 5 3 HDMI
Noise kHz Cycle channels Playback
500-2kHz LFE channel Card 3

Compr. Audio

980B w/ HDMI 1.4
Video Generator
module

C\""m"m“” [ ise 500-2kHz Ls channel
Rs channel
20-20kHz L channel
20-20kHz C channel
20-20kH:
20-20KkH:
20-20kHz
20-20kHz Ls channel
0OkHz Rs channel
Cycle channels
All channels
Wave Cycle chi els
Wave 125Hz All channels
Wave 1lkHz Cycle channels
Wave 1k All channel:

P) (: = Refresh )}




980 HDMI Video Generator Application — EDID Test

e HDMI EDID verification test of an HDMI

sink device

e View the entire EDID in human readable text.
e Check for checksum and header errors.

HDTV

& Generator

EDID Decode
Image Shift

CEC Ping

CEC Tester

Inc.

980ATP HDMI genera

FMT: /5tandard/2160p6
IMG: /Standard/SmpteBar. img

ed

1 header

verified

EDID Version 1, Revision 3
Humber of additional blocks: 1

Manufacturer:
Product Code:

Serial #:

Date of Manufacture:

QDI

30730
123456789

Week 14 of 2013

E

PORT:HDMIZ2-T70

| Merate > | 1yt HOMI

FMT:DetSHY1 . xml

==

HDMI
Generator
Card 2

HDMI
Playback
Card 0

EDID Decode |

SCDC Editor Generator
Card 1

980B w/ HDMI 1.4

bit IEEE Registration ID: 0x000CO03

Video Generator
module

3D

AFC

Editors

@HDMI 1.4b Vendor Specific Data Block
® CEC Pnysical Rddress: 1.0.0.0

@ ISRC/RCP:
® Deep Color
48 bits per
36 bits per
30 bits per
YCbCr 4:4:4
DVI dual-link:

supported

color
color
color
supported
Not supported

Max TMDS clock: 300 MHz

Content types:
Game
Cinema
Photo
Graphics (te
Latency:

Xt )
Hot Present

Interlaced Latency: Not Present

Basic 3D:
Image Size:

Supported
No adddicional information.

4K = 2K Support:

38402160 30
38402160 25
3840x2160 24
4096x2160 24

Hz
Hz
Hz
Hz

General 3D Support: On the first 16 SVDs.

Block w [ »

DisplayPor
Generator
Card 6

HDMI 2.0
Generator
Card 7

HDMI
Playback
Card 3




980 HDMI Video Generator Application — HDCP Test

e HDCP verification test of an HDMI sink device

e Verify HDCP authentication.
e View results on connected display.

980B w/ HDMI 1.4
Video Generator
module

HDTV

Hatch24o0 Hatch24s

L B

HatchG4W Hatch8x8 Hatch_16

Hitachi1 InFocus1

m Path: /Standard

(: @ Settings ) lFlnd

_CARD: Quantum Data, Inc. 980ATPF HDMI generator

analyzer

= s

BT

Hatchdx3 Hatch5x4

Hatch_20 Hatch_8&

Hdchrod HlLoTrk

InFocusZ Kan]lKAN

i S Transfer :)

/' HOMizo
Generator
I'm.. Card 5 ,.*'I

HDMI
Generator
i Card 7 /

HDMI
Playhack
I'*-. Card 6 ..‘-"




980 HDMI Video Generator Application — HDCP Test

e HDCP verification with an HDMI sink device

e Verify HDCP authentication transactions on Auxiliary
Channel Analyzer (ACA) utility.

e Save results and disseminate to colleagues at other

locations.

980B w/ HDMI 1.4
Video Generator
module

HDTV

N

ACA Remaote Control
@ Total Events: 70

5403
5407

AW oA E AW

Am oA m oA E

Bl

:40.6
:30:40.6182

Am oA m AW

Aom oA m | AlE oA m A

Ri' (72,
FACB (72.39 kbps)
Ri' (72.39 kbps)
FACB (72.39 kbps)
Ri' (72.39 kbps)
CSDS (72,39 kbps)

Segment 00
EDID

Bksv (72.39 kbps)
628BABAGBT (72,39 kbps)
Becaps (72,39 kbps)

83 (72.39 kbps)

Segment 00

Bksv (72.39 kbps)
628BABAGBT (72.50 kbps)
Beaps  (72.50 kbps)

83 (72.39 kbps)

Bksv (72.50 kbps)
628BABAGBT (72.50 kbps)
Becaps (72.50 kbps)

83 (72.39 kbps)

An 4D439A467CB147CD (7...
BAksv 9DCASCABAS (72.39...

Ri' (72.50 kbps)
633C (72.39 kbps)
Ri' (72.39 kbps)
633C (72.39 kbps)
Ri' (72.39 kbps)
633C (72.39 kbps)

Type
Start Time
Duration:
Maximum T Rate
Read, 1 byte

Register: 40h

Name: Beaps (HDCP B Capability Bits)

Valuoe: 83h
Bit Name
0  FAST REAUTEENTICATION ¥(1)
1 1.1 FEATURES ¥(1)
2 0 Reserved
3 PO (| Scroll-lock
4 FAST (o)
5  READY RISl [ | Time-deltas
6 REPEATER (0}
7 1  Reserved
* START *
0ooo 75 83- | a.
* STOP *




980 HDMI Video Generator Application — CEC Test

e CEC message verification with an HDMI device
e Verify CEC messaging with CEC Tester utility.
e Select any message from dialog box, choose parameters.
e View results in dialog box.

H DTV .Generaior

HDMI-T20 | [ ox04: PLAY1 - |

980B w/ HDMI 1.4
Video Generator
module

Image Shift

Initiator Follower Opcode
0x04: PLAY1 | [0x00: TV~ | [ 0x8C: Give Vendor ID
CEC Ping Parameters: 87: Device Vendor ID
S : lendor Command
m 0x8A: Vendor Remote Button Down
Editors 7.0 )l HDMI-T20 PLAY1 B: Vendor Remote Button Up
HDHISTE (L% C: Give Vendor ID

D: Menu Request

F: Give Device Power Status

: Report Power Status

0x91: Get Menu Language




980 HDMI Video Generator Application — CEC Test

e CEC message verification with an HDMI device
e Modify timing and send corrupt bits using CEC Tester
utility.
e Run robustness (“irregular” tests on acknowledge-
ment and arbitration.

H DTV .Ge nerator

|m Disconnect

Enable ACEs
|_ Directed Header || Directed Data |

980B w/ HDMI 1.4
Video Generator
module

| Broadcast Header || Broadcast Data |

Timing Control

Start Bit Low Period Start Bit Total Period 1 Bit Low Period
t" 3.9 ms] M -4.7 ms] IU 4.0.8 ms]

Editors

1 Bit Tot'il Period 0 Blt Low Period 0 Blt Tot'il Period
[ .05 -2.75 ms] 1T ms] 2.75 ms]

Corrupt Bit

l:: B Reset all to Defaults :

| None v | Byte 1




980 HDMI Video Generator Application — CEC Test

e CEC message verification with an HDMI device

e View CEC messaging on Auxiliary Channel Analyzer
utility.

» [-1Events: 23, Pending: 0

HDTV PLAVL-> TV, Give Physical Address (0xg3) [N
o

TVU-=*ALL*, Report Physical Address (0x34)
TV-= Ping or UnACKed Header
TV-= TV, Ping or UnACKed Header

Size of : 2 bytes (21 bits total)

TU-> TV, Ping or UnACKed Header Hessage TV (6x8)

Message destination: *ALL* (8xF)

TV-= TV, Ping UnACKed Header Message opcode: Report Physical Address (0x84)
Physical Address: <Insufficient Data=

Device Type: ERROR: Hone given

TV-> TV, Ping or UnACKed Header Byte Count: 2

TV-= TV, Ping UnACKed Header

980B w/ HDMI 1.4
Video Generator
module

[eo0a][oF+ 84-

Bit Timings
TV-= TV, Ping or UnACKed Header |  _______ oo FN P N— PR RN
Hunber | Le{ms) | Hi{ms) | Inv | Dat | Val
....... T Rt R

TV-= TV, Ping or UnACKed Header

PLAY1-> TV, Give Physical Address (0x83)
TV-=*ALL*, Report Physical Address (8x84)

(\q"““‘"' 3 2L PLAY1-> TV, Give Physical Address (0x83)
TV-=*ALL*, Report Physical Address (8x84)

PLAY1-> TV, Give Physical Address (0x83)
TV-=*ALL*, Report Physical Address (8x84)

PLAY1-> TV, Give Physical Address (0x83)
TV-=*ALL*, Report Physical Address (8x84)

PLAY1-> TV, Give Physical Address (0x83)
TV-=*ALL*, Report Physical Address (8x84)
TV-=*ALL*, Report Physical Address (8x84)

TVU-=*ALL*, Report Physical Address (0x34)

TVU-=*ALL*, Report Physical Address (0x34)

HEppegHEMEEpRpERNER R RN
CO D NI DD R DR DD DD
o
B N R )

EEENERREREEcavaueunke

tum Data, Inc. 2111 Big Timber Road Elgin, IL 60123 USA Phone (847) 888-0450 Fax (847) 888-2802 www.quantumdata.com




980 HDMI Video Generator Application — Source Test

e Run basic functional test on HDMI source

e View video image and video parameters on upper status
bar.

e View image content of HDCP encrypted video stream.
e Emulate any EDID to test source response.

980B w/ HDMI 1.4
Video Generator

= 13“7

HDMI source

Quantum Data, Inc. 2111 Big Timber Road Elgin, IL 60123 USA Phone (847) 888-0450 Fax (847) 888-2802 www.quantumdata.com




Applications
HDMI 2.0 Video Generator module
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980 HDMI 2.0 Video Gen Application — Video Test

e HDMI Video Test of an HDMI 2.0 sink device

e Run video tests with HDMI 2.0 4K formats at 50/60Hz
up to 600MHz pixel rate (6Gb/s data rate).

e Run video tests including advanced features such as
deep color and 3D.

Supports 21:9 aspect ratio.
Use extensive format and test pattern library. Rcon [ Foer [ e

@] Generator EI@

[

— HDMI
Generator
Card 1

9808 W/ H D M I 2 . O 2160p30W 2160p50 2160p50SB 2160p50W 2160p59 \| 2160p60 ” ,.-"': DisplayPort

Generator

VI d eo G en er ato r 2160p60SB 2160p60W 2160p524 2160pS50 2160pS59 2160pS60 "-.‘.. Card 6 y
module { Homizo

240p2xL1 240p2xl2 240p2xL3 240p2xL4 240p2x51 240p2xS2
Generator

Card 7

2160p25 2160p255B 2160p25W 2160p29 2160p30 2160p30SB

240p2x53 240p2x54 240p2x 1 240p2x 2 240p2x 3 240p2x 4

UHDTV

HDMI
240p4xLl1 240p4xl2 240p4xL3 240p4xl4 240p4xS51 240p4xS2 Playhack
Card 3

240p4xS3 240p4xS4 240pax 1 240pdx 2 240p4dx_3 240pdx_4

288p2xL1 288p2xL2 288p2xL3 288p2xS1 288p2xS2 288p2xS3

288p2x 1 288p2x 2 288p2x 3 288paxLl 288Bp4xL2 288p4xL3

28Bp4xS1 288p4xS2 288p4xS3 288p4x 1 288p4x 2 288p4x 3

480i# 480i#FA 4801 480i2x29 480i2x30 480i2x59
rm Path: /Standard

(i B Edit j) (: © Settings j) (i B, Find :) (: S Transfer :)




980 HDMI 2.0 Video Gen Application — Video Test

e HDMI Video Test of an HDMI 2.0 sink

device

e Test HDMI 2.0 4K ultra high definition TVs at
50/60Hz using HDMI 2.0 4:2:0 pixel encoding.

B Generator = || =R
IMG: /Standard/HdcpProd. img

60p @ 60 Hz €4:27 3¢ 60 Progressive YCbCr-420-8
w4 Audio

[ 2160p60SB

Resolp.tion . Vtotal Frame Rate Aspe.ct e 1on G o ——
M0p2z | | O 20pdx ||| @ 262 @ 263 C . Ratio | (0700 Card 1
980B w/ HDMI 2.0 [ 288p2x 288pdx || | @ 312 _ " DisplayPor
H (T3 agop | G
Video Generator Camp _ ' Crds
480p2x 480i2x J N
Od ue | © 480pdx 480idx | 7 AdoheRGh |27 sTRLOAT [ Adohertt | HDMI 2.0

Generator
P [ 2 a | Card 7

( . quantumdata
N

576p2x 576i2x |

UHDTV

HDMI

576pdx | | 6z | R | Playback
Card 3

[ 720p
1080p | | ]| |[® 25

2160p




980 HDMI 2.0 Video Gen Application — Video Test

e HDMI 3D Video Test of an HDMI 2.0
sink device

e Test 3D video on HDMI 2.0 4K ultra high
definition TVs.

m Generator EI@

PORT:HDMIZ2-T70 FMT:
INTF : HDMT i /Standard/HdcpProd. img
No VIC Code 80 Progressiv RGB-8bpp

| Interface - |

9808 W/ HDMI 20 - [:;i:[:lI::raI:Du:l ’
Video Generator i) <. bata

3 Card 6
Editors

module

HDMI 2.0
\ = = Generator
Quincunx Even/Odd | Quincunx Even/Even | | Card 7

C\qnanlnmdaxa
UHDTV

(:’ v Apply 3D Settings ‘:) LD
—_— Playback
3 Card 3 .




980 HDMI 2.0 Video Gen Application — Audio Test

e HDMI Video Test of an HDMI audio
rendering device

e Run LPCM uncompressed formats with
programmable audio parameters.

=t %

CARD: Quantum Data, Inc. S80ATP EDMI generator Z
[ Interface + | PORT: HDMI-T20/21 EMT: / [® output |

H DTV T INTF:HDMI (YCbCr-420) IMG:/

' Disconnect

([ PCM Sine Wave |

980B w/ HDMI 2.0 i
Video Generator

module

£ nom
| Playback |
"-.. Card D .«"I
Channel Selection
[FL )[R Lre RL RR RLC RRC
Per Channel Settings

FL
Level (dB) Frequency (Hz)

EE E e ) EEEET

EEREEREETRERTE




980 HDMI 2.0 Video Gen Application — Audio Test

e HDMI Video Test of an HDMI audio
rendering device

e Select from a variety of Dolby and DTS
compressed audio clips.

HDTV @l Generator

CARD: Quantum Data, Inc. 980ATP HDMI generator analyzer
PORT: HDMI-T00/01 FMT: /Standard/1080p60.xml
IMG: /Standard/SmpteBar. img

Andio core addre Generator
Pink Noise 500-2kE channel Card 0
Pink Noise 500-2kHz channel
Pink No 500-2kHz R channel HDMI
Noi 500-2kHz Cycle channels Playback
< No 500-2kHz LFE channel Card 3

980B w/ HDMI 2.0
Video Generator
module

C\nn:nlumﬂa!a [ 500-2kHz Ls channel
Rs channel

20-20kHz L channel

channel

R channel

20-20kHz Ls channel
20-20kHz Rs channel
3Hz Cycle channels
3Hz All channels
125Hz Cycle channels
125Hz All chan 1.
1kHz Cycle channels
1kHz All channels
4kHz Cycle channels
AVH> Cwrle channel

(P Play ) ( & Refresh




980 HDMI 2.0 Video Gen Application — EDID Test

e HDMI EDID verification test of an HDMI
sink device
e View the entire EDID in human readable text. Ceowvecons | Coomn - )¢ ) (WSerD (Wit o

3 Generator
Card 2

e Check for checksum and header errors. s A om

AFC EDID Version 1, Revision 3 ‘I Playhack |
Humber of additional blocks: 1
Manufacturer: QDI
Product Code: 30730
Serial #: 1234567839
Date of Manufacture: Week 14 of 2013

ORT:HDMI2-T
INTF: HDMI

"~ EDID Decode
HDMI

9808 W/ HDM I 2-0 SCDC Editor : Generator
Video Generator D ;-

® CEC Physical Rddress: 1.0.0.0 DisplayPorl
AFC Generator
R ® ISRC/ACP: supported
) @ Deep Color Card 6
Editors P
\quantum 48 bits per color

36 bits per colar " HDMIZ.O
= - . 30 bits per color Generator
YCbCr 4:4:4 supported Card 7
DVI dual-link: Not supported
Max TMDS clock: 300 MHz HOMI
Content types: Pl-ayb-al:k

G@e Card 3
Cinema
Photo
Graphics (text)
Latency: Not Present
Interlaced Latency: Not Present
Basic 3D: Supported
Image Size: No adddicional information.
4K = 2K Support:
3840x2160 30Hz
3840x2160 25Hz
3840x2160 2Z4Hz
4096x2160 Z4Hz
General 3D Support: On the first 16 SVDs.

Quantum Data, Inc. 2111 Big Timber Road Elgin, IL 60123 USA Phone (847) 888-0450 Fax (847) 888-2802 www.quantumdata.com



980 HDMI 2.0 Video Gen Application — SCDC Test

e HDMI SCDC verification test of an
HDMI sink device

e View SCDC registers in human readable text.

| PORT :HDMIZ-TS0
INTF : HDMI
19

nterface

( cDC [ ) @x21 (R) Scra
— Update Bit 0:

L : ) Bit 1:

l -'3 Configuration

f. Editors ‘
Flags
0x40 (R) Statu

Character Error
Status O \
Bit 0: Clock Detected >

Bit 2: Ch1_Locked Playback

i a \ card 6 /
Bit 4: Rsvd (0)

Bit S: Rsvd (0)
Bit 6: Rsvd (0)
Bit 7: Rsvd (0)
Ox41 (R) Status 1
Bit O: Rsvd (0)
Bit 1: Rsvd (@)
Bit 2: Rsvd (0)
Bit 3: Rsvd (0)
Bit 4: Rsvd (0)
Bit 5: Rsvd (0)
Bit 6: Rsvd (8)
Bit 7: Rsvd (0)

Bit 2: 4 N
[ HDMIZ.0

Generator
Card 5

Bit 3:

Bit 4:

Bit 5: .

Eit & /" Homi
Bit 7: Rsvd (0) ‘ Generator

980B w/ HDMI 2.0
Video Generator

Card 7

O
O
O
O
O
O
O
]

( & write sl ) #

Quantum Data, Inc. 2111 Big Timber Road Elgin, IL 60123 USA Phone (847) 888-0450 Fax (847) 888-2802 www.quantumdata.com



980 HDMI 2.0 Video Gen Application — HDCP Test

e HDCP verification test of an HDMI sink device

e Verify HDCP authentication.
e View results on connected display.

EJ Generator E@

CARD: Quantum Data, Inc. 980ATP HDMI generator analyzer J
[ 1 [ il Disconnect
. . o dar | 2 Output ‘
fCbhCr-42 MG: /Standarc ), e . img
/ % o 2

I."' DisplayPort "'.I

Hatch240 Hatch24s Hatch4x3 Hatch5x4 7~ %
/ HOMIZOD

980B w/ HDMI 2.0 | Conarator
Video Generator ’ ’ v
II Generator I\

mo d u I e Hatch64WW Hatch8x8 Hatch_16 Hatch_20 Hatch_6 . cadz

HDMI

|"‘l. .l‘"l
Playhack
I'*-. Card 6 ..‘-"
Hdchrod HlLoTrk )

Hitachi1 InFocus1 InFocusZ Kan]lKAN

m Path: /Standard

(: @ Settings ) lFlnd .;Transfel :)




980 HDMI 2.0 Video Gen Application — HDCP Test

e HDCP verification with an HDMI sink device

e Verify HDCP authentication transactions on Auxiliary
Channel Analyzer (ACA) utility.

e Save results and disseminate to colleagues at other

locations.

980B w/ HDMI 2.0
Video Generator
module

UHDTV

Dursrating in « DSTASERSIE IR - PASS

2111 Big Timber Road

vantumdata
Qe

Elgin, IL 60123 USA

ACA Remaote Control
Total Events: 70

AW oA E AW

=

Am oA m oA E

=

Ri' (72.39 kbps)
FACB (72.39 kbps)
Ri' (72.39 kbps)
FACB (72.39 kbps)
Ri' (72.39 kbps) Register: 40h
CID9 (72.39 kbps) Name: Beaps (HDCP B Capability Bits)
Segment 00 (78.39 kbps) Value: B3h
EDID 00 (78.27 kbps)
128 bytes (78.39 kbps) fii Nane
Bksv  (72.39 kbps} 0 FAST_REAUTHENTICATION
628BABAGB7 (72.39 kbps) 1 1.1 FEATURES
Beaps (72.39 kbps) g
83 (72.39 kbps) pR——
Segment 00 (78.27 kbps) 5 READY
EDID 80 (78.27 Kbps) 6  REPEATER
7

128 bytes (78.39 kbps)
Bksv (72.39 kbps)

* START *
628BABAGBT (72.50 kb

( vs) 0000 75
Beaps  (72.50 kbps) * STOP *

83 (72.39 kbps)

Bksv (72.50 kbps)
628BABAGBT (72.50 kbps)
Becaps (72.50 kbps)

83 (72.39 kbps)

An 4D439A467CB147CD (7...
BAksv 9DCASCABAS (72.39...
Ri' (72.50 kbps)

633C (72.39 kbps)
Ri' (72.39 kbps)

633C (72.39 kbps)
Ri' (72.39 kbps)

B3-

Y1)
Y(1)
0 Reserved
0 Reserved
(o)
RISl [ | Time-deltas
N(0)
1  Reserved

[ Seroll-ock

633C (72.39 kbps)

Phone (847) 888-0450

Fax (847) 888-2802




980 HDMI 2.0 Video Gen App — Compliance Tests

e Run HDMI 2.0 Compliance test at 6G
e Pre-test your HDMI 2.0 sink device.
e Self-test your HDMI 2.0 sink device to reduce

costs and meet product time to market
reguirements.

980B w/ HDMI 2.0

Video Generator

module

Qawsatumenta

{24 HDMI Sink CT 2.0
2§ CDFEntry 7 Test Selection

=N N (=8

Test Options / Preview

Open H u:u Sa\ra| | x| Sele

ct All Tests ” [] Deselect All Tests |

Pixel Decoding EDID

Timing 6G

=] Select All on Page || [L] Clear All on Page

¥/ HF2-6: Video Timing

Character Rate greater than

Confirm that the Sink DUT supports 24-bit Deep Color 2160p Video Formats with a TMDS

(Required License: HDMI CTS 2.0 COMPLIANCE TEST PACKAGE #4)

- 6G - 2160p 24-bit Color Depth

340Mcsc indicated in the EDID.

HDMI Sink Compliance Test (2.0): "Sink_DUT_HF2-6b"

=
Category / Test Name ’-\\7’ Status
4 Timing 6G
s =/ HF2-6: Video Timing - 6CG - 2160p 24-bit Color Depth W Pass
© Iter D1: (96) 3840x2160p ¢ 50 Hz 16:9, 24 bpp v Skipped
- @ Iter 02: (97) 3840x2160p ¢ 60 Hz 16:9, 24 bpp v
. ® Iter 03: (101) 4096x2160p @ 50 Hz 256:135, 24 bpp v Skipped
. @) Iter 04: (102) 4096x2160p @ 60 Hz 256:135, 24 bpp v

¥ Close Window Continue Testin
g




Applications
DisplayPort 1.2 Video Generator module
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980 DP1.2 Video Gen Application — Video Test

e DP 1.2 Video Test of an DP 1.2 sink device

e Run video tests with DP 1.2 formats at HBR2
(5.4GDb/s) link rates on four (4) lanes.

e Use extensive format and test pattern library.

m Generator EI@

FMT: /Standard/CVR2560D. xml
G: /Standard/PanBars.img
Progr RGB-8bpc

E Pattern

[R cEa  |% Folder [ EDID ] [
CVR1560D " HDMIZO
Generator

Card 1

CVR1712

980B w/DP 1.2 cmsn2 " Cenorotar

Video Generator Card 3
module ) . HDMI

N

Generator
\ Card 7 ‘..-'

CVR2560E

CVTO650D CVTD650H

DP 1.2 Display

CVTD660D CVTO660H

CVT0685D CVTD685H CVTO750D CVTO760D CVTO775D CVTO785D

CVTD850 CVTD850H CVTO860 CVTO860H CVTO875 CVTO875H

CVTD885 CVTO885H CVTO0950D CVTO960D CVTODS75D CVT0985D

CVT1050D CVT1050H CVT1050

CVT1060H CVT1060_ CVT1075D CVT1075H

ath: /Standard




980 DP1.2 Video Gen Application — Audio Test

e DP 1.2 Video Test of an DP 1.2 audio
rendering device

e Run LPCM uncompressed formats with
programmable audio parameters.

CARD: Quantum Data, Inc. DP protocol analyz
ace ~ |PORT:DP-T10/11 FHT: /Stal
“IN SPLAY_PORT (YChCr-10bpp)  IHG: /Stal

Sample Rate
z 2 44.1 kHz |

980B w/ DP 1.2
V|de0 Gen erator Channel Selection
mOdUIe |E||E‘ LFE FC RL RR RLC 1RC

Per Channel Settings
FL

quantumdata
D P 1 . 2 DI S p I ay = Level (dB) Frequency (Hz)

|[:3' 1 .H[:] 10 H[:] 100 H‘i‘ 1K |




980 DP1.2 Video Gen Application — Link Train Test

e DP 1.2 Link Training test of an DP 1.2

sink device

e Provides current status of link training on top

panel.

e Control settings on lower panel.

980B w/DP 1.2
Video Generator
module

DP 1.2 Display -

|. Interface -

( . quantumdata
N
2

il Generator

) PORT : DP-T30/31 FMT : CVT1660D. xml
" | INTF:DISPLAY PORT IMG:/Standard/SmpteBar.img

VIC Code rog ive RGB-8bpp P:146.

Format
{ oPT30 -+ )
Current Status
Main Stream: Enabled
Lane ( 4 Lanes
A0 Gbps per Lane
R done, ChannelEQ done, Symbol locked
R done, ChannelEQ done, Symbol locked
Lane R done, ChannelEQ done, Symbol locked
Lane R done, ChannelEQ done, Symbol locked
Inter-lane Alignment: Yes
(: =~ Refresh :)
Editors

(: » Train Based on Capabilities :

i DisplayPort )

Generator
Card 3

HDMI 2.0
Generator
Card 5

HDMI
Generator
Card 7

HDMI
Playback
Card 6




980 DP1.2 Video Gen Application — Link Train Test

e DP 1.2 Link Training test of an DP 1.2
sink device

e Select Adaptive (automatic) link training and
Non-Adaptive.

e Set limits on source lane count and link rate
capabilities. : — =T

( 130 - )
Current Status DisplayPort “-«II
Main Stream: Enabled Generator

98OB W/ DP 1.2 Lane Count: 4 Lanes ",.‘.__ Card 3

Link Rate: 5.40 Gbps per Lane

. - Lane 1: CR done, ChannelEQ done, Symbeol locked -‘"r HDMI 2.

VI d eo G en erat O r Lane 2: CR done, ChannelEQ done, Symbol locked Generator
Lane R done, ChannelEQ done, Symbol locked | Card 5

module -

Lane 4: CR done, ChannelEQ done, Symbol locked
Inter-lane Alignment: Yes { HDMI

Generator

(: =~ Refresh :) Card 7

DP 1.2 Display

Playback
| Card 6

Train at Lane Count
[ J[o 2 J[®@ a |

Train at Link Rate (Gbps)
[CT1e2 |[© 2z |[@ 540 |

("> Train Based on Capabilities )




980 DP1.2 Video Gen Application — Link Train Test

e DP 1.2 Link Training test of an DP 1.2
sink device

e Select Adaptive link training and Non-Adaptive
(user control).

e Enables precise control over lane count and link

rate. e

1 PORT : DP-T30/31 FMT:CVI1l660D.xml

( DPT30 - ) . _
Current status (" DisplayPort
Main Stream: Enabled Generator

98OB W/ DP l . 2 — Lane Count: 4 Lanes N Card 3

Link Rate: 5.40 Gbps per Lane

. - a : CR done, ChannelEQ done, Symbol locked -‘"‘;- HDMI 2.

Vl d eo G en erat O r a R done, ChannelEQ done, Symbol locked Generator
a R done, ChannelEQ done, Symbeol locked ",.\ Card 5

module '-

: CR done, ChannelEQ done, Symbeol locked
Inter-lane Alignment: Yes { HDMI
TR Generator
{_=* Refresh ) Card7
Editors

- rAdaplive Training T on-Adaptive Tra g .‘"‘;- HDMI
Playback
Card 6

DP 1.2 Display

Lane Count Link Rate (Gbps)
@1 )02 J[C 2] [@ 182 J[O 270 ][O 540 |

Voltage Swing Level Pre-emphasis Level
EXRE 02 |[C3] [@o |01 02 ][0

(: » Force Train :)




980 DP1.2 Video Gen Application — Link Train Test

e View DP 1.2 Link Training transactions
In Auxiliary Channel Analyzer (ACA).
e View timestamps of each transaction.
e View detalils of each transaction.

)-test] Events: 76
> R:AO EDID L=16
ACK 00 38 4C 1E 51 11 00 OA.
W:100 LINK BW_SET L=1 14

ACK Reply to
W:101 LANE_COUNT_SET L=1 84 00202 LANEG 1 STATUS:
ACK Bit Mame Value Description
W:107 DOWNSPREAD_CTRL L=1 00 0 LANEG CR DONE
Ak 1 LANEO_CHANNEL_EQ_DONE
2 LANEO_SYHBOL_LOCKED
9808 W / DP 1 2 5 W:102 TRAINING_PATTERN_SET: | 3 Reserved
. ; ACK 4 LANE1_CR_DONE
- ’ 5 LANEL_CHANNEL_EQ_DONE
V| d eo G en erato I W:103 TRAINING_LANEO SET L=4 6  LANEL_SYMBOL_LOCKED
o . DEFER 7 Reserved
n lOd u I e 9 3 W:103 TRAINING_LANEQ_SET L=4 00203: LANE2_3_STATUS
Bit Name Description

ACK
(\Quanlum 5 3 R:202 LANEO_1_STATUS: L=6

LANE2_CR_DONE
LANEZ_CHANNEL_EQ_DONE
ACK 00 00 80 00 44 d4 LANEZ SYHBOL_L0CKED
W:103 TRATNTHG_LANED_SET | -4

- : 5 DEFER

DP 1.2 Display

Reserved
LANE3_CR_DONE
LANE3_CHANNEL _EQ_DONE
LANE3_SYHBOL_LOCKED

A u 55 W:103 TRAINING LANEO_SET L-4

NOUAWN D

s e i - Reserved
HEt ACK
e . R:202 LANED 1 STATUS: Lo6 00204: LANE_ALIGN_STATUS UPDATED

- o - Bit MName Description

S g 3 ACK 11 11 80 00 44 44
W:102 TRAINING_PATTERN_SET: |
- - Reserved
ACK Reserved
W:103 TRATNING_LANEO_SET L=4 Reserved
- - Reserved
ACK Reserved
DOWNSTREAH_PORT_STATUS_CHANGED
R:202 LANEOD_1_STATUS: L-6 LINK_STATUS_ UPDATED
ACK 77 77 81 00 44 44

W:102 TRAINING PATTERN_SET: |
ACK
R:202 LANEO_1_STATUS: L=3

00205: SINK_STATUS
Bit Name Description

Quantum Data, Inc. 2111 Big Timber Road Elgin, IL 60123 USA Phone (847) 888-0450 Fax (847) 888-2802 www.quantumdata.com




980 DP1.2 Video Gen Application — EDID Test

e DP 1.2 EDID verification test of an DP

1.2 sink device
e View the entire EDID in human readable text.

e Check for checksum and header errors.

980B w/DP 1.2
Video Generator
module

quantumdata | .
. =
DP 1.2 DISp ay - - e ] ® Preferred Timing is native
i v = @ Display is non-continucous frequency (multi-mode)
: Wows) (S

Elgin, IL 60123 USA Phone (847) 888-0450 Fax (847) 888-2802 www.quantumdata.com

Quantum Data, Inc. 2111 Big Timber Road



980 DP1.2 Video Gen Application — DPCD Test

e DP 1.2 DPCD verification test of an DP

1.2 sink device

e View display’s DPCD registers in human

readable text.

980B w/DP 1.2
Video Generator
module

DP 1.2 Display

Quantum Data, Inc.

2111 Big Timber Road

Elgin, IL 60123 USA

Editors

pecifi

00000: DPCD_REV

[ DisplayPor1
Generator

| Card 3

Description ::'-
HDMI 2.0 |

7-4 MARJOR REV
3-0 MINOR_REV

00001: MAX LINK_RATE

Generator
Card 5

HDMI
Generator

/
Description !

5.4 Gbps per lane Card 7
HDMI
Playback

Description

TPS3_SUPPORTED
7 ENHANCED FRAME CAP

00003: MAX DOWNSPRERD

Card 6
4 lanes
Reserved

Description

MEX DOWNSPREAD

NC_AUX HANDSHAKE LINK_TRAINING H(

CODO0O0Do0kR

Up to 0.5%
Reserved
Reserved
Reserved
Reserved
Reserved

Reserved

Phone (847) 888-0450

Fax (847) 888-2802

www.quantumdata.com




980 DP1.2 Video Gen Application — HDCP Test

e HDCP verification test of an DP 1.2 sink device
e Verify HDCP authentication.
e View results on connected display.

Hatchdx3 Hatch5x4 Hatch64w Hatchgx8 Hatch_16 /" DisplayPont '}

| il ‘l

980B w/ DP 1.2 ’ E 7 womizo Y
. Generator

Video Generator Hatch_20 Hatch_6 Hatch_M HdcpProd | Cad5 )

module ( nom

Generator

-_— = 0 b

HiLoTrk Hitachi1 InFocus1 InFocus2 Playback

’7 ’i ﬁ | cas

KanjiKAN L80 LGLCDTVE LGLCDTVG LGLCDTVR

Linea MAGENTA

LinFocus

m Path: /Standard

(: @ Settings :) (: B, Find :) (: 5 Transfer :J




980 DP1.2 Video Gen Application — HDCP Test

e HDCP verification with an DP 1.2 sink device

e Verify HDCP authentication transactions on Auxiliary
Channel Analyzer (ACA) utility.

e Save results and disseminate to colleagues at other

locations.

980B w/DP 1.2
Video Generator
module

tum Data, Inc.

DP 1.2 Display

Dursrating in « DSTASERSIE IR - PASS

HP aneryplicn - TRSTIMD

2111 Big Timber Road

vantumdata
Qe

Elgin, IL 60123 USA

ACA Remaote Control
Total Events: 70

AW oA E AW

=

Am oA m oA E

=

Ri' (72,39 kbps)
FACB (72.39 kbps)
Ri' (72.39 kbps)
FACE (72.39 kbps)
Ri' (72.39 kbps) Register: 40h
C9D9 (72,39 kbps) Name: Beaps (HDCP B Capability Bits)
Segment 00 (78.39 kbps) Value: B3h
EDID 00 (78.27 kbps)
Bit Name

128 bytes (78.39 kbps)
Bksv (72.39 kbps) o
628BABA68T (72.39 kbps) 1
Boaps (72,39 kbps) 2
83 (72.39 kbps) 2
3
6
7

Segment 00 (78.27 kbps)
EDID 80 (78.27 kbps)

128 bytes (78.39 kbps)
Bksv (72.39 kbps)

* START *
628BABAGBT (72.50 kb

( vs) 0000 75
Beaps  (72.50 kbps) * STOP *

83 (72.39 kbps)

Bksv (72.50 kbps)
628BABAGBT (72.50 kbps)
Becaps (72.50 kbps)

83 (72.39 kbps)

An 4D439A467CB147CD (7...
BAksv 9DCASCABAS (72.39...
Ri' (72.50 kbps)

633C (72.39 kbps)
Ri' (72.39 kbps)

633C (72.39 kbps)
Ri' (72.39 kbps)

FAST REAUTHENTICATION
1.1 FEATURES

FAST

REPEATER

B3-

¥(1)
¥(1)
0

Reserved
0 Reserved
(o)
RISl [ | Time-deltas
w0
1  Reserved

[ Seroll-ock

633C (72.39 kbps)

Phone (847) 888-0450

Fax (847) 888-2802




Applications
HDMI 2.0 Protocol Analyzer module
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980 HDMI 2.0 Protocol Analyzer App — Capture/Store

e HDMI 2.0 Source Analysis (Metadata)
e Discover root cause of interoperability issues. O ope ) O i | Mmoo | ETE

ﬂEventP\nt B Timing Analysis EVldaoAna\y;\s

e Set triggers to capture specific sets of data. Do e e

. . . zoom% 00056 (@ [[Q ] | WIMarker [ o |[ED] | WImarker2 (@] = [ E]
e Analyze HDMI metadata, timing, auxiliary data = * —

including HDMI 2.0 4K UHD video streams. v
View data in graphical timeline or table form. e
View precise time stamps for all data.

Verify data island packets values.
Locate data through filtering and search utilities. ... oo o oo GmslSeo 0l nl - 3
B

Type
e 167:21:37.836.898.209.961 0 0 0 TMDS PXR  TMDS clock 534.002571 MHz
® 2 167:21:37.802.567 680,054 0 TMDS TRIG  Capture Trigger Event
@1 167:21:37.836.898.209.961 MATCH TMDS  TMDS clock detected 594.002571 MHz
@4 167:21:37.836.898.209.961 0 0 TMDS WSYNC  VSYNC 44000 clocks
@5 167:21:37.836.898.739.990 0 317 TMDS GCP  General Control Packet (GCP)
a7 167:21:37.836.912.819.946 1 4280 TMDS AUDSAM - Audio Sample Packet(L-PCM and IEC 61937 compressed formats)
@11 167:21:37.836.935.050.04% 4 4280 TMDS AUDSAM  Audio Sample Packet(L-PCM and IEC 61937 compressed formats)
o e —— i 15 167:21:37.836.950.959.961 7 535 TMDS AVITF  AVIInfoFrame
S = 16 167:21:37.836.957.270.020 7 4280 TMDS AUDSAM  Audio Sample Packet(L-PCM and IEC 61937 compressed formats)
D™ e ® 18 167:21:37.836.958.369.995 8 535 TMDS AUDIF  Audio InfoFrame

< m ] q
check sum: verified -
scan info: all active pixels & lines are displayed
Bar Info: no Data
active info: format valid L
ROB/YCC indicator: RGB T
active format: same as picture §
picture aspect ratio: 16:9

colorimetry: no data
non-uniform picture scale: not known
guantization range: limited

extended colorimetry: xXvYCC601 Not used if Colorimetry (C) bits are not set to 3

-yl ¢
f L o
. il
o video format: VIC=97(3840x2160p & 59.94Hz/60Hz)
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980 HDMI 2.0 Protocol Analyzer App — Timing Analysis

e HDMI Source Analysis — Timing Analysis
e View summary timing for multiple frames. o
View frame timing parameters. e [ T

o
e View line timing parameters.
o

3PP HFreq(kHz) Interlaced  Htotal Vtotal Hactive Hfront HSyncWidth WActive  Vfront  WSync Width HSync Polarity VSync Polarity HToVPulse Del...  Pix Freq (M...

. . . p 1350 Ne 4400 2250 3840 176 88 2160 g 44000 Positive Positive 0 594,002
|dentify timing errors —
]
Frame Statistics:
stion (HH:M...  VFreq(Hz)  HFreq (kHz) Vtotal ~ Vactive PixFreq(M.. HSyncWi.. WSync StartVideo.. HToVDelay  EncrStart Pixel  EncrPulseline  Encrlength
0.016.666.000 60.00 135.00 2250 2160 584,002 88 10 90 0 0 0 0
0.016.666.000 60.00 135.00 2250 2160 534,002 1 10 a0 0 0 0 0
0.016.666.000 60.00 135.00 2250 2160 594,003 11 10 90 0 0 0 0
0.016.666.000 60.00 135.00 2250 2160 594.003 88 10 90 a 0 0 0
0.016.666.000 60.00 135.00 2250 2160 594.003 88 10 90 a 0 0 0

Line Statistics:
Frame Line  TimeStamp (HH:MM:55.ms...  Duration (HH:MM:55.ms.us.... HTotal TMDS HTotal HSync Width HBack HActive il
i2 000 167:21:37 886,838,740 0:0:0.000.007 407 4400 4400 88 Q 0; e
2 001 167:21:37 886.846.147 0:0:0.000.007 408 4400 4400 88 0 0
2 002 167:21:37 886,853,555 0:0:0.000.007 407 4400 4400 88 0 0
2 002 167:21:37 886.860.062 0:0:0.000.007 405 4400 4400 :1 0 0
2 004 167:21:37 886,868,367 0:0:0.000.007 407 4400 4400 :11 0 0
(\ quantum 2 005 167:21:37.886.875.775 0:0:0.000.007 407 4400 4400 88 a 0
2 006 167:21:37.886.883.182 0:0:0.000.007 407 4400 4400 88 a 0
2 007 167:21:37 886,890,590 0:0:0.000.007 408 4400 4400 88 0 0
2 008 167:21:37 886,597,997 0:0:0.000.007 407 4400 4400 88 0 0
2 009 167:21:37 886,905,405 0:0:0.000.007 407 4400 4400 88 0 0
2 010 167:21:37 886,912,812 0:0:0.000.007 407 4400 4400 88 0 0

[Alv[2[Z]3[a

H
!

segment [ 2] Events | [y Find || ; Sync| [ Details|[ [ Raw Data)

E Packet TimeStamp (HH:MM:SS.ms....  Frame  Line  Pixel Type SubType Info b
Z 5 5437 167:21:37.854.394 430,054 0 120 0 TMDS HSYNC  HSYNC 88 clocks
@ 5428 167:21:37.854.395.079.956 0 120 382 TMDS VIDEQ  Active Video 3840 clocks @
® 5429 167:21:37.854.401 839.966 0 i1 0 TMDS HSYNC  HSYNC 88 clocks
o et W = 45, e e s E (=
HDMI source . aundio clock regemeration: N = 5824, Cycle Time Stamp (CTS) = 563063
o « f

01 00 DD 4a |

Quantum Data, Inc. 2111 Big Timber Road Elgin, IL 60123 USA Phone (847) 888-0450 Fax (847) 888-2802




980 HDMI 2.0 Protocol Analyzer App — Video Analysis

e HDMI 2.0 Source Analysis — Video
Analysis
e View video frame thumbnails.
e View pixel values for any frame.

5] Video Image Viewer

Capture: 04_18_2014 10_07_46 -- Field #0 &, Sync
3840 x 2160, Progressive, (24 bpp), RGB

r,0,b = 0x00B4, , [180, 16, 180) r,g.b = 0x00B4,
| (=)

HDMI source

Fax (847) 888-2802 www.quantumdata.com
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980 HDMI 2.0 Protocol Analyzer App — Source Compliance

e HDMI Source Analysis — Real Time
Analysis (auxiliary data)
e View EDID exchange data in real time.

e View HDCP authentication transactions in
real time.

e View detalils of each transaction.

» [-]1 Events: 106

Reply OF83
Read Ri‘

Reply 9875
Read Ri’ The master read the following data:
Register 0x40 (Bcaps (HDCP B Capability Bits)) = 0x8
Reply DDD3 REPEATER: 0
s READY: 0
Read Ri FAST: 0
Reply 43E3 1.1_FEATURES: @
S ON: 0
Read Ri’ FAST_REAUTHENTICATION

Reply 7060 * START *

Segment 0x00 Eaggup?z 80- lu.
Req at 0ffset Ox00

Read 128 bytes
Seqment 0x00

Req at 0ffset Gx80
Read 128 bytes
Read Bcaps
Reply 80
Write An B32C7F3F46DDSE19
Write Aksv 357EZCOE4E
Read Bksv
Reply 9A7D605ACO
Read Ri*
Reply D2F1

2 o
" v . . s

HDMI source
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980 HDMI 2.0 Protocol Analyzer App — Source Compliance

e Run HDMI 2.0 Compliance tests for 4K o e o e S

[ | Open ][ =] Sava] [ = sammwm][ = Da:electAIITe:t:]

UHD resolutions running at 6Gbps - s [ il il

I %] Select All on Page“ [[] Clear All on Page

e Pre-test your HDMI 2.0 sink device. i el T

Confirm that the Source changes the TMDS Bit Clock Ratio correctly according to the output signal.

. Se If_test yo u r H D M I 2 . O Si n k d eVI Ce to red u Ce (Required License: HDMI CTS 2.0 COMPLIANCE TEST PACKAGE #1)

HF1-11: Source TMDS Protocol - 6G Legal Codes

costs and meet prod uct '“me to market Confir ht the Source only outputs lege! 10-bitcotes,

(Required License: HDMI CTS 2.0 COMPLIANCE TEST PACKAGE #3)

req u i re m e ntS . HF1-12: TMDS Protocol - 6G - Basic Protocol and Scrambling

Confirm that the Source only outputs code sequences for Control Periods, Data Island Periods
and Video Data Periods corresponding to basic HDMI protocol rules.

Compliance Test Results Viewer EI

HDMI 2.0 Src (2.0) Compliance Test Results
Results Name: HF1-12 Manufacturer: ACME [ HTML Report

Date Tested: May 26, 2014 12:34 PM Model Name: XYZ
Overall Status: o ol B 2503 Port Tested: Outputl

[* Test Name / Details (G} Status
» =/ HF1-12: TMDS Protocol - 6CG - Basic Protocol and Scrambli

» {2 HF1-13: TMDS Protocol - Scrambling <= 3.4Gbps

HDMI source

Instrument: QGUB JB [192168)54161] - u Cuntlnue Test Execution

| N}
I i 8
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980 Protocol Analyzer App — Source Compliance Test

e Run HDMI 2.0 Compliance tests for 4K — ——
" w7 Test Selection | = Test Options / Preview
UHD resolutions running at 6Gbps o ] [P P
| = TMDS Protocel | i Pixel Encoding| * Video Timing | i AVIIF/GCP |
P t t H D M I 2 O d 1 ’ |#] Select All on Page” [[] Clear All on Page
® Fre-test your .U source aevice.
. HF1-14: Video Timing - 6G - 2160p 24-bit Color Depth
S If t t H DMI 2 O d t Confirm that the Source, whenever transmitting any 24bits Deep Color 2160p Video Format with
. e - eS yO u r " SO u rce eVI Ce O a TMDS Character Rate greater than 340Mcsc, complies with all of the required Pixel and line counts.
reduce costs and meet product time to -
. HF1-15: Video Timing - 6G -Deep Color
I I larket req u I rel I lents Confirm that the Source outputs correct Deep Color Video Format for TMDS Character
" Rates greater than 340Mcsc,
(Required License: HDMI CTS 2.0 COMPLIANCE TEST PACKAGE £3)
Compliance Test Results Viewer EI
Results Name: HF1-14 Manufacturer: ACME
Date Tested: May 23, 2014 4:36 PM Model Name: XYZ
Overall Status: CTS 2.0 - Incomplete Port Tested: Outputl
[» Test Name / Details (¢} Status
a4 |2/ HF1-14: Video Timing - 6¢ - 2160p 24-bit Color Depth Incomplete
» @) Iter 01: (96) 3840x2160p @ 50 Hz, 24 bit/Pixel 75.000 % Pass
L] - @) Iter 02: (97) 3840x2160p & 60 Hz, 24 bit/Pixel 75.000 % Pass
i % Iter 03: (106) 3840x2160p @ 50 Hz, 24 bit/Pixel 75.000 % User Skipped
» @ Iter 04: (107) 3840x2160p € 60 Hz, 24 bit/Pixel 75.000 %

HDMI source

Open Capture

Instrument: |980B_JB [192.168.254.161] | = Continue Test Execution
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