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HDMI ïHigh Definition Multimedia InterfaceTM

HDMI is a consumer multimedia standard ensuring the 

interoperability of all-digital audio and video devices
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capabilities

Source: 12/2008 In-Stat

Door opener for a new connected multimedia world
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HDMI Success Factors
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Simplicity
Plug and play via 
single digital link

Performance
Bandwidth for movies, 
fast gaming and rich 

audio

Intelligence
Automatic configuration 

and system-wide 
behavior
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HDMI 1.4 Features 

HDMI 1.3 Features PLUS
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ÅLess cables 
Ethernet Channel

Audio Return 
Channel 

ÅState-of-the-art and 
life like cinema quality 
at home 

3D support

4K x 2K support

More Color 
Spaces

ÅReliable connections 
even for small devices 
and automotive

New Connectors
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HDMI 1.4 ïEthernet Channel (ñHECò)

Å Take advantage of IP-enabled devices without the need for a separate 

Ethernet cable

Å Up to 100 Mbit/s bi-directional (full-duplex) bandwidth

Å Requires Standard HDMI Cable or High-Speed Cable with Ethernet 

support
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HDMI 1.4 -Audio Return Channel (ñARCò)
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Å HDTV with a built-in tuner, DVD player or other digital content sources 

can send audio data to your A/V receiver

Å Supports all audio formats that can be sent through the traditional 

connection

Å Supports devices featuring LipSync so that audio and video stays in sync
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HDMI 1.4 - 3D Support
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Å Requires High Speed HDMI cable (with or without Ethernet support)
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HDMI 1.4 ï4K Support 

Page 10 Nov. 20, 2009

HDMI 1.4 Whole Solution



HDMI 1.4 - New Color Spaces
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HDMI 1.4 - New Connectors 

Å 19 pin connector for Mobile phones, 

portable media players, digital cameras, 

or any portable device where space is 

limited

Å Supports all HDMI 1.4 features
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Å Designed to meet requirements of an 

environment like noise, vibration and 

heat

Å Tested to higher performance standards 

than other cables, limited to 1080i/720p
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Summary
HDMI 1.4 in a Nutshell

Media

Content Display

HPD
Reserved

HEAC+
HEAC-

HPD
Reserved

HEAC+
HEAC-

Ethernet Connectivity

New Connector Types

Audio Return

Channel

New Formatted 

Content

HDMI Interface (19 pins)

Automotive

Automotive Connector

Portable 

(Micro -Connector)

Page 13 Nov. 20, 2009

HDMI 1.4 Whole Solution

http://images.asia.ru/img/alibaba/photo/51123179/Digital_Video_Camera_1_7__TFT_LCD.jpg
http://www.dailygalaxy.com/photos/uncategorized/2007/11/01/foldable_car.jpg
http://www.himfr.com/search/upload/80/Tyco Automotive Connector-1-776087-1, Tyco Full li_7e84f6f6ee2b4785e2144bbe762947f8.jpg
http://www.faqs.org/photo-dict/photofiles/list/474/854walnut.jpg


Page 14

Contents

- Introduction

- HDMI 1.4 Features

- Ethernet Channel

- Audio Return Channel

- 3D Support

- 4K Support

- New Color Spaces

- New connectors

- HDMI 1.4 Test

- Source Test

- Cable Test

- Sink Test

- Protocol Test

- Ethernet and Audio Return Channel Test

- Solution Details

- Solution Summary

Nov. 20, 2009

HDMI 1.4 Whole Solution



HDMI 1.4 Test

Å HDMI requires 

ïElectrical source, cable and sink tests

ïProtocol, Ethernet and Audio Return Channel test

Å HDMI link consists of three differential data lanes and a 

differential clock lane

Å Specification 1.4 is available to adopters, Compliance Test 

Specification (CTS) is in progress

Å Agilent is an active contributor among the 850+ adopters 

Å Authorized Test Centers (ATCs) perform compliance testing for 

all HDMI certified products 
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HDMI 1.4 Test Solution Overview 
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High Speed Electrical (TMDS) 

Source Test Solution

Required Tests

Å Low voltage, rise & fall times, overshoot/undershoot, inter-pair skew, intra-pair skew, clock 

duty cycle, clock jitter, data eye diagram 

Recommended Test Equipment 

Agilent Value

Å Accurate and repeatable results 

through lowers noise and probing systems

Å Ease of use through Test Automation 

Software
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ÅRealtime oscilloscope DSO/DSA 90000A series 8GHz (DSO90804A) or higher

ÅRemote Programming Opt. 011 (if used with N5990A Test Automation S/W)

ÅProbe Amplifier 1169A (min. qty. 2, recommended 4)

ÅSMA Probe Head N5380A (recommended) or E2695A; min. qty. 2, recommended 5

ÅCompliance SW N5399A Upgrade

ÅTPA Fixture N1080A

Protocol, 

Ethernet

Audio 

Return

Channel

Source Test Media Test Sink Test

Tx RxCable
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HDMI 1.4 Test Solution Overview 
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Cable Test Solution 

Required Tests

Å TMDS data eye diagram, Intra-pair skew, Inter-pair skew, differential impedance, far-end 

crosstalk and Attenuation

Recommended Test Equipment 

Agilent Value

Å Characterize HDMI cables quickly and accurately  
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DCA-J 86100C 

TDR module 54754A

Dual channel electrical receiver 86112A

ENA Series Network Analyzer E5071C 

Test Set, 9 kHz to 8.5 GHz Option 480 

4-port RF E-Cal module E4431B
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HDMI 1.4 Test Solution Overview 
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TMDS Sink Test Solution
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Required Tests 

Å Receiver stress test including jitter tolerance test

Recommended Test Equipment

Å E4887A-007 TMDS Signal Generator

Agilent Value

Å Automated system calibration

Å Independent clock and data jitter

Å The only TMDS Generator covering all high-speed tests!

Å Compliance and characterization Test Automation Software

Å On-the-fly changes of the jitter mix and voltage levels with Frame Generator software

Å Cable emulators for TP5 eye / automotive tests

Protocol, 
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Audio 

Return

Channel

Source Test Media Test Sink Test

Tx RxCable
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Test Solution Overview 
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Protocol Analyzer and Generator
N5998A PAG
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PAG Analyzer ï
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