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1. Introduction

The TDA19989 is a 150 MHz pixel rate HDMI 1.3a transmitter with 3 x 8-bit video inputs
that includes an embedded feature which enables it to support the Consumer Electronic
Control (CEC) protocol.

CEC operates over a bidirectional single-wire bus allowing communication of
CEC-enabled AV products, connected by HDMI, over the home-appliance network using a
single remote control.

This application note explains the exact requirements for the following functions that must
be observed to ensure the TDA19989 CEC feature operates correctly:

* CEC internal clock calibration
* CEC data registers read/write

2. CEC internal clock calibration

AN10920_1

The clock to the TDA19989 CEC module can be supplied either:
¢ externally from an external oscillator source
or
¢ internally from the TDA19989'’s dedicated internal Free Running Oscillator (FRO)
If the internal clock is used, it must be calibrated every time the TDA19989 is powered up.

The process for calibrating the internal clock is shown in the flow chart Figure 1. Note that
it is imperative that the steps shown in the flow chart must be followed exactly to ensure
that the internal clock is calibrated correctly.

Calibration functions controlled by the host processor are located in the software driver
supplied with the TDA19989; for information on these functions you will need to refer to
the HDMI CEC User Manual.

All information provided in this document is subject to legal disclaimers. © NXP B.V. 2010. All rights reserved.
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3. CEC dataregisters
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Fig 1.
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CEC message data must be transferred contiguously and not in fragments. This requires
the CEC data registers in the TDA19989 to be written or read in one communication
sequence between a START bit and a STOP bit. The CEC data registers are located at

addresses 07h to 19h.

Message transfers must always start from the first CEC data register CDR[0] at address

07h.

The maximum CEC message length supported is 16 bytes.

All information provided in this document is subject to legal disclaimers.
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3.1 Writing to the CEC data registers

3.2

All CEC data write operations must start by addressing the first CEC data register CDR[0]
at address 07h. CDR[0] indicates the number of CEC register bytes that are to be written
to accommodate the complete message. These bytes are written contiguously.

The minimum CEC message length allowed is 3 CEC register bytes. Any message
specifying less than 3 CEC register bytes is invalid.

If the number of CEC data registers actually written is less than the number indicated by
CDR][0], the message is ignored and no acknowledge message is sent.

If the number of CEC data registers written is greater than the number indicated in
CDRJ0], the message is processed when the write to the last CEC data register specified
in CDR[0] has completed. The extra message bytes are ignored.

If the message length indicated in CDR[0] exceeds the maximum number of CEC data
registers available, the message is processed when the write to the last CEC data register
has completed. The extra message bytes are ignored.

CDRI[0]

[s] esn |A[ o7n [A] osh |A[ oon [A] 4Fn JA[ s2n [A] 200 |A[ oon [P]

first byte message
write location 001aal814

S = START bit.
A = Acknowledge bit.
P = STOP bit.

Fig 2. TDA19989 CEC data register write example

Reading the CEC data registers

All CEC data read operations must start by addressing the first CEC data register CDRJ[0]
at address 07h. CDR[0] indicates the number of CEC register bytes that are to be read.
These bytes will be read contiguously.

When the CEC data registers contain a valid message, line INT is set and the Status
register INT bit is set to logic 1.

If the CEC data registers are read when line INT is not set, the value in CDR[0] is 0 which
indicates there are no bytes to be read. Any further attempts to read before a STOP
condition returns the value 00h.

If the host performs a write operation and then starts a read operation before resetting the
Address Pointer register, the read operation starts automatically from CDR[0].

If the read operation stops before all of the specified CEC data registers are read, line INT
is reset, the message is discarded and can never be read.

If the number of read CEC data registers is greater than the number indicated in the first
CEC data register, the read value is 00h. Line INT is reset when the last valid CEC data
register of the current message has been read.

All information provided in this document is subject to legal disclaimers. © NXP B.V. 2010. All rights reserved.

Application note

Rev. 01 — 19 April 2010 50f8



NXP Semiconductors AN10920

Using CEC with TDA19989

[s] esn |A| o7n [A]R| 69n [A][ osn |A[” | oon |A[ ooh |N|P]
” 001aal815
S = START bit.
A = Acknowledge bit.
P = STOP bit.
R = Re-START bit.

Fig 3. TDA19989 CEC data register read example

4. Abbreviations

Table 1. Abbreviations

Acronym Description

AV Audio Visual

CEC Consumer Electronic Control

HDMI High Definition Multimedia Interface

AN10920_1 All information provided in this document is subject to legal disclaimers.
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51 Definitions

Draft — The document is a draft version only. The content is still under
internal review and subject to formal approval, which may result in
modifications or additions. NXP Semiconductors does not give any
representations or warranties as to the accuracy or completeness of
information included herein and shall have no liability for the consequences of
use of such information.

52 Disclaimers

Limited warranty and liability — Information in this document is believed to
be accurate and reliable. However, NXP Semiconductors does not give any
representations or warranties, expressed or implied, as to the accuracy or
completeness of such information and shall have no liability for the
consequences of use of such information.

In no event shall NXP Semiconductors be liable for any indirect, incidental,
punitive, special or consequential damages (including - without limitation - lost
profits, lost savings, business interruption, costs related to the removal or
replacement of any products or rework charges) whether or not such
damages are based on tort (including negligence), warranty, breach of
contract or any other legal theory.

Notwithstanding any damages that customer might incur for any reason
whatsoever, NXP Semiconductors’ aggregate and cumulative liability towards
customer for the products described herein shall be limited in accordance
with the Terms and conditions of commercial sale of NXP Semiconductors.

Right to make changes — NXP Semiconductors reserves the right to make
changes to information published in this document, including without
limitation specifications and product descriptions, at any time and without
notice. This document supersedes and replaces all information supplied prior
to the publication hereof.

Suitability for use — NXP Semiconductors products are not designed,
authorized or warranted to be suitable for use in medical, military, aircraft,
space or life support equipment, nor in applications where failure or

AN10920_1

All information provided in this document is subject to legal disclaimers.

malfunction of an NXP Semiconductors product can reasonably be expected
to result in personal injury, death or severe property or environmental
damage. NXP Semiconductors accepts no liability for inclusion and/or use of
NXP Semiconductors products in such equipment or applications and
therefore such inclusion and/or use is at the customer’s own risk.

Applications — Applications that are described herein for any of these
products are for illustrative purposes only. NXP Semiconductors makes no
representation or warranty that such applications will be suitable for the
specified use without further testing or modification.

NXP Semiconductors does not accept any liability related to any default,
damage, costs or problem which is based on a weakness or default in the
customer application/use or the application/use of customer’s third party
customer(s) (hereinafter both referred to as “Application”). It is customer’s
sole responsibility to check whether the NXP Semiconductors product is
suitable and fit for the Application planned. Customer has to do all necessary
testing for the Application in order to avoid a default of the Application and the
product. NXP Semiconductors does not accept any liability in this respect.

Export control — This document as well as the item(s) described herein
may be subject to export control regulations. Export might require a prior
authorization from national authorities.

5.3 Licenses

Purchase of NXP ICs with HDMI technology

Use of an NXP IC with HDMI technology in equipment that complies with
the HDMI standard requires a license from HDMI Licensing LLC, 1060 E.
Arques Avenue Suite 100, Sunnyvale CA 94085, USA, e-mail:
admin@hdmi.org.

5.4 Trademarks

Notice: All referenced brands, product names, service names and trademarks
are the property of their respective owners.

© NXP B.V. 2010. All rights reserved.

Application note

Rev. 01 — 19 April 2010

7 of 8



NXP Semiconductors

AN10920

6. Contents

Using CEC with TDA19989

3.1
3.2

51
52
53
54

Introduction ............. ... ... ...
CEC internal clock calibration .............
CEC dataregisters. . ...,
Writing to the CEC data registers. .. ........
Reading the CEC data registers. . ..........
Abbreviations. ... L.
Legal information. . ......................
Definitions. . . ........... ... ... .. . . ..
Disclaimers............. ... ... ... ......
Licenses . ...
Trademarks. .. ......... ... ...

Contents

Please be aware that important notices concerning this document and the product(s)
described herein, have been included in section ‘Legal information’.

© NXP B.V. 2010. All rights reserved.
For more information, please visit: http://www.nxp.com
For sales office addresses, please send an email to: salesaddresses@nxp.com
Date of release: 19 April 2010
Document identifier: AN10920_1



	1. Introduction
	2. CEC internal clock calibration
	3. CEC data registers
	3.1 Writing to the CEC data registers
	3.2 Reading the CEC data registers

	4. Abbreviations
	5. Legal information
	5.1 Definitions
	5.2 Disclaimers
	5.3 Licenses
	5.4 Trademarks

	6. Contents


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.000 793.000]
>> setpagedevice


