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The 980 HDMI 2.0 Protocol Analyzer module supports
analysis of HDMI 2.0 streams up to character rates of
600MHz (6Gbps data rate) which supports testing of HDMI
2.0 4K Ultra HD sources at 50/60Hz. The module provides full
visibility into the HDMI protocol, metadata, timing, control
data. The 980 HDMI 2.0 Protocol Analyzer module can be
equipped in the Quantum Data 980B or 980R Advanced Test
Platforms (ATP).

The 980 HDMI 2.0 Protocol Analyzer module captures and
decodes metadata, protocol data, audio sample, infoframes
and other data islands. The 980 captures all data islands and
control packets with accurate timestamps even when they are
transmitted in rapid succession. You can then analyze the
data to identify and resolve interoperability problems early in
a product’s life cycle.

You can trigger a capture using a variety of conditions or
events. Once the data is captured, the 980 GUI Manager
presents the data in an easy to understand way through its
graphical user interface. You can filter and search through the
captured data by data element type.

The 980 HDMI 2.0 Protocol Analyzer module supports HDMI
2.0 source compliance testing for sections 7.2 (Protocol), 7.4
(Timing), 7.7 (AVI InfoFrame and GCP) tests. Solution is
ideal for pre-testing and self-testing (where permitted) and
shortens time to market and reduces costs. Some of the
compliance test IDs are approved by HDMI Forum.

The captured data can be stored permanently and
disseminated to subject matter experts and colleagues at
other locations. The 980 test instrument is not required to
view captured data. The data can be viewed through the 980
GUI Manager which is free and available from the Quantum
Data website.

The 980 HDMI 2.0 Protocol Analyzer module can be
controlled either through the PC-based 980 GUI Manager or
through the embedded 980 GUI Manager running on the 980
platform itself. The 980's built-in color touch screen provides
a graphical user interface (GUI) to control the module.
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HDMI 2.0 compliance testing — You run compliance tests on
your HDMI 2.0 source devices up to 600MHz pixel rate.

Data island decoding - Decodes all metadata, control data,
data islands, infoframes and auxiliary channel data, etc.
Decodes audio sample packets—including the Channel
Status Bits, and audio clock regeneration packets.

DDC data decoding — Decodes DDC transactions including
EDID reads and HDCP authentication and displays in table
form (Data Decode window).

Graphical depiction of data — Displays captured data
elements graphically in a timeline (Event Plot) to enable quick
insights into the sequence of data in the HDMI stream and
arrangements between data elements.

View detailed timing — The Timing Analyzer enables you to
view the frame and line timing parameters and displays errors
from standard timings when they occur.

View pixel data — The Video Analyzer enables you to view
the video capture frames and the RGB values for each pixel.

Triggering and pre-capture filtering — Set up triggers on
specific data island values and set pre-capture filtering to
capture specific data.By capturing only the data necessary to
your application you can capture more frames of data.

Filtering and searching data captures — You can filter on
the captured data to view only the data that you are interested
in viewing. And you can search through the data by data
element type to find the data that you are looking for.

DDC monitoring with Auxliiary Channel Analyzer (future)
— View the DDC transactions such as HDCP authentication,
EDID exchanges and SCDC register updates in real time.

Viewing video and metadata in Real Time mode (future) —
The Real Time mode will enable you to view the incoming
video and metadata such as infoframes and data islands in
real time from an incoming HDMI 2.0 stream.
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The diagram below shows the test setup with the module installed in the 980B Test Platform. The module can be controled
either through the external 980 Manager running on a host PC or the embedded 980B front panel touch display. The module
can be installed in the 980R Test Platform (not shown). When installed in the 980R Quantum Data recommends using the
external 980 Manager as it provide the necessary GUI real estate for viewing HDMI 2.0 captured data.

HDMI Source DUT

HDMI 2.0 Protocol Analyzer module

High Speed HDMI Cable

980B Platform with

E-NET Cable

PC with 980 GUI Manager
(Optional)

The following is a list of key specifications for the 980 HDMI
2.0 Protocol Analyzer rmodule.

HDMI INPUT - ITEM

Function

SPECIFICATION

HDMI input for capture and store

Version

HDMI 2.0

HDCP (future)

1.4 (HDCP 2.2 future)

HDMI Connector

(1) Type ARx

HEAC Connector

RJ45

Video Colorimetry

ITU-R BT.601-5, ITU-R BT.709-5

Video Max Pixel Rate

600MHz (6.00Gbps TMDS rate)

Color Depths

8, 10, 12 bits/component

Video Encoding

RGB, YCbCr

Video Sampling Modes

4:4:4, 4:2:2, 4:2:0 per HDMI 2.0

Audio — Formats

LPCM, Dolby (DD, DD+ TrueHD),
DTS (ES, HD, Master Audio)

Audio LPCM Settings

Sampling rates (32.0 — 192kHz)
Bit per sample (16, 20, 24)

Capture memory

4Gbytes

Notes:

configuration.

1. Jitter tolerance test may fail at margin of spec depending on test
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The following options are available with the 980 HDMI 2.0

Protocol Analyzer module.

OPTION DESCRIPTION

HDMI 2.0 Compliance Test
Package #3

Sections 7.2 — Source TMDS
Protocol. Test IDs supported:

- HF1-11 (HDMI Forum approved)
- HF1-12 (HDMI Forum approved)
- HF1-13

- HF1-21

- HF1-22

Section 7.4 Source Timing Tests.
Test IDs supported:

- HF1-14 (HDMI Forum approved)
- HF1-15

- HF1-16

- HF1-24

- HF1-25

- HF1-35 (HDMI Forum approved)
Section 7.7 Source AVI InfoFrame
Test IDs supported:

- HF1-18 (HDMI Forum approved)
- HF1-28

The following features are planned to be supported in a future

release.

FEATURE

- HDCP Rx emulation

- Real time monitoring and display or incoming video frames and
video metadata (i.e. infoframes, data islands).

- Monitoring HDCP transactions in the Auxiliary Channel Analyzer
- HDMI Ethernet Channel (HEAC)
- Audio Return Channel (ARC)
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The following screen examples from the 980 GUI Manager depict key applications of the HDMI 2.0 Protocol Analyzer module.

I Capture Viewer

2:30:28.540.057.472. 254 2:30:25.540.037.804. 164 2:30:25.59.038. 137610

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

2:30:25. 590,038, 47105 2:30:28.540.038.804, 502

Data Decode &7

Segment:

Packet TimeStamp (HHMMiSSms.us.ns) Frame  Line  Picel SubType Info
e0 2:30:28.506.652180000 0 0 0 TMDS PXR  TMDS clock 593995420 MHz

°2 2:30:28 491.018.240.000 0 TMDS TRIG  Capture Trigger Event

s1 2:30:28.506.652180.000 MATCH TMDS  TMDS clock detected 593995420 MHz

°3 2:30:28.506.652.180.000 0 0 TMDS HSYNC  HSYNC 88 clocks

a4 2:30:28.506.652.180.000 0 0 TMDS VSYNC  VSYNC 44000 clocks

es 2:30:28.506.652709.999 [t TMDS GCP  General Control Packet (GCP)

a6 2:30:28.506.659.389.999 0 4 TMDS AUDSAM  Audio Sampl -PCM and TEC 61937 comp

°7 2:30:28.506.659.590.000 1 0 TMDS HSYNC  HSYNC 88 clocks

LX] 2:30:28.506.666.990.000 2 0 TMDS HSYNC  HSYNC 88 clocks

< 0 v
check sunm: verified -
sean info: all active pixels & lines are displaved

Bar Info: no pata

active info: format valid E
ROB/YCC indicator: RGB

active format: same as picture 8

picture aspect ratio: 16:9

coloTimetry: no data

non-uniform picture scale: not known

quantization range: Timited

extended colorimetry: XVYCCE01 Not used - Colorimetry (C) bits are mot set to 3
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Event Plot showing capture of a 600MHz format
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Timing Analyzer showing parameters for 600MHz format
2§ HDMI 2.0 Src CT 20 =

| T CDF Entry [ Test Selection | i~ Test Options / Preview|

[=-. open] [ 121 seect A Tests || ] Deselect Al Tests |

% TMDS Protocel | i Pixel Encoding | i~ Videa Timing | i AVI-IF/GCP|

[ 151 Select All on Page || [ Clear Allon Page

[T HF1-10: TMDS Protocol - 6G - TMDS Bit Clock Ratio
Confirm that the Source changes the TMDS Bit Clock Ratie correctly accerding te the output signal.

(Required License: HDMI CTS 2.0 COMPLIANCE TEST PACKAGE #1)
[ HF1-11: Source TMDS Protocol - 6G Legal Codes
Canfirm that the Source only outputs legal 10-bit cades.

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

HF1-12: TMDS Protocol - 6G - Basic Protocol and Scrambling
Confirm that the Source only outputs code sequences for Control Periods, Data Island Periods
2nd Video Data Periods correspending te basic HOMI protocal rules,

(Required License: HDMI CTS 2.0 COMPLIANCE TEST PACKAGE #3)
[ HF1-13: TMDS Protocol - Scrambling <= 3.4Gbps

Canfirm that the Source enables/disables scrambling accerding to the scrambling capability of
the connected Sink at rates at or below 3.4Gbps.

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

HDMI 2.0 source compliance test screen
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Video Analyzer showing SMPTEBar pattern and pixel values

Quantum Data Inc.

2111 Big Timber Road

Auxiliary Channel Analyzer showing HDCP transactions
(future)
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