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NOTICE 

 
Consumer Electronics Association (CEA®) Standards, Bulletins and other technical publications 
are designed to serve the public interest through eliminating misunderstandings between 
manufacturers and purchasers, facilitating interchangeability and improvement of products, and 
assisting the purchaser in selecting and obtaining with minimum delay the proper product for his 
particular need.  Existence of such Standards, Bulletins and other technical publications shall not 
in any respect preclude any member or nonmember of CEA from manufacturing or selling 
products not conforming to such Standards, Bulletins or other technical publications, nor shall the 
existence of such Standards, Bulletins and other technical publications preclude their voluntary use 
by those other than CEA members, whether the standard is to be used either domestically or 
internationally. 
 
Standards, Bulletins and other technical publications are adopted by CEA in accordance with the 
American National Standards Institute (ANSI) patent policy.  By such action, CEA does not 
assume any liability to any patent owner, nor does it assume any obligation whatever to parties 
adopting the Standard, Bulletin or other technical publication. 
 
This document does not purport to address all safety problems associated with its use or all 
applicable regulatory requirements.  It is the responsibility of the user of this document to establish 
appropriate safety and health practices and to determine the applicability of regulatory limitations 
before its use. 
 
This document is copyrighted by the Consumer Electronics Association (CEA®) and may not be 
reproduced, in whole or part, without written permission. Federal copyright law prohibits 
unauthorized reproduction of this document by any means.  Organizations may obtain permission 
to reproduce a limited number of copies by entering into a license agreement. Requests to 
reproduce text, data, charts, figures or other material should be made to CEA.  
 
 

(Formulated under the cognizance of the CEA R4.8 DTV Interface Subcommittee.) 
 
 Published by 
 CONSUMER ELECTRONICS ASSOCIATION 2012 
 Technology & Standards Department 
 www.CE.org 
 
 
 All rights reserved 
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CEA-799-A 

 
FOREWORD 

 
This standard was developed under the auspices of the Consumer Electronics Association (CEA) R4.8 
DTV Interface Subcommittee. 
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CEA-799-A 

On-Screen Display Specification 
 

1 Scope       
This standard, CEA-799-A, specifies syntax and semantics for bitmapped graphics data typically used for 
on-screen display (OSD). CEA-799-A is applicable whenever it is necessary to specify a standard method 
for delivery of bitmapped graphics data. The pixel formats include optional alpha-blend and transparency 
attributes to support composition of graphics over analog or digitally decoded video within the display. In 
CEA-799-A, the source of the bitmapped graphics data is called the OSD Producer and the device 
receiving and processing the data is called the OSD Consumer. CEA-799-A is designed such that it may 
be referenced in part or in whole.  

2 Normative References  
The following standards contain provisions that, through reference in this text, constitute normative 
provisions of this standard. At the time of publication, the editions indicated were valid. All standards are 
subject to revision, and parties to agreements based on this standard are encouraged to investigate the 
possibility of applying for the most recent editions of the standards listed in Section 2.1. 

2.1 Normative Reference List 
ITU-R BT.709-5, Basic Parameter Values for the HDTV standards for production and International 
Programme Exchange, April 2002 
 
ITU-R BT.601-5, Studio Encoding parameters of digital television for standard 4:3 and wide-screen 
aspect ratios, October 1995 

2.2 Normative Reference Acquisition 
ITU Standards 
• ITU Sales and Marketing Service, International Telecommunication Union, Place des Nations CH-

1211, Geneva 20, Switzerland; Phone +41 22 730 6141; Fax +41 22 730 5194; Internet 
http://www.itu.org; Email sales@itu.int 

2.3 Definitions 
For the purposes of this document, the following definitions apply. 
 
Byte 8 bits of data 
Quadlet Four bytes of data 
 
A number with a subscript of “16” indicates that the number is hexadecimal. 

2.4 Symbols and Abbreviations 
bslbf Bit string, left bit first 
CLUT Color Look-up Table 
ILUT Image Look-up Table 
lsb  least significant bit 
msb most significant bit 
OSD On-Screen Display 
RLE Run Length Encoding 
RF  RLE_Flag 
uimsbf Unsigned integer, most significant bit first 

2.5 Compliance Notation 
As used in CEA-761-B, “shall” denotes a mandatory provision. “Should” denotes a provision that is 
recommended but not mandatory. “May” denotes a feature whose presence does not preclude 
compliance, that may or may not be present at the option of the implementor. “Optional” denotes items 
that may or may not be present in a compliant implementation. The 00 parameter denotes unused bits. 
Unused bits denoted by the 00 parameter shall be set to zero, and reserved for future use until defined. 
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3 Format of OSD Data 

3.1 Subframe Types 
The defined subframe types are: 
 
set_OSD_pixel_format: Establishes the format of the basic 16-bit pixels that make up the data definition 
to follow, and the size and color depth of the OSD grid. For OSD grid formats with either 4- or 8-bit color 
depths, the subframe shall contain either a 4- or 8-bit Color Lookup Table (CLUT). 
 
4_bit_OSD_data: Defines 4-bit pixels in a rectangular region. Each 4-bit pixel represents a color/alpha 
blend value derived by indirection through the 4- bit CLUT. 
 
8_bit_OSD_data: Defines 8-bit pixels in a rectangular region. Each 8-bit pixel represents a color/alpha 
blend value derived by indirection through the 8- bit CLUT. 
 
uncompressed_16_bit_data: Defines raw uncompressed 16-bit OSD data in a rectangular region. Each 
16-bit pixel represents a color/alpha blend value. 
 
fill_region_with_constant: Defines a rectangular region to fill with a 16-bit constant with a format 
defined by pixel_format. 
 
clear_OSD: Loads the complete OSD with a transparent value. 
 
RLE_8_bit_OSD_data: Defines 8-bit pixels (compressed using RLE) in a rectangular region. Each 8-bit 
pixel represents a color/alpha blend value derived by indirection through the 8-bit CLUT. 
 
RLE_16_bit_OSD_data: Defines 16-bit pixels (compressed using RLE) in a rectangular region. Each 16-
bit pixel represents a color/alpha blend value. 
 
set_image_look_up_table: Transfers an Image Lookup Table from the OSD Producer to the OSD 
Consumer. 
 
draw_image: Requests the OSD Consumer to render the specified images from the Image Lookup 
Table. 

3.2 Subframe typeCode 
The type of each subframe is identified by a typeCode field, as defined in Table 1. All subframes in this 
protocol, as well as ones defined in future extensions, are formatted with the 8-bit typeCode and 24-bit 
dataLength in the first quadlet. An OSD Consumer that encounters a subframe with an unknown 
typeCode shall use the dataLength to skip that subframe.  
  

typeCode Meaning 
0 Reserved 
1 set_OSD_pixel_format
2 4_bit_OSD_data
3 8_bit_OSD_data
4 uncompressed_16_bit_data
5 fill_region_with_constant  
6 clear_OSD
7 RLE_8_bit_OSD_data 
8 RLE_16_bit_OSD_data 
9 set_image_look_up_table 
10 draw_image 
11-255 Reserved for future use 

Table 1 typeCode Coding 
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