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Introduction

As PC games, video editing, streaming movies on TV and DVD playback are becoming
more common, there is an increasing demand to display such video graphics on larger
display screens like those of TV rather than the PC monitors.

Analog switches are often used to route RGB data (Red, Green, Blue format) or component
or composite video data from different video sources, or to feed encoders with the video
data to different displays. The former is a multiplexing function while the latter is a de-
multiplexing function.

Interest in using analog switches in video signal routing applications is growing due the
rising trend of using lower pin count and the possibility of achieving cost reduction by
sharing the same video encoder/decoder or RAMDAC. This application note first describes
the video signal standards and then explains the various important parameters, which are
necessary to consider, in video signal switching.
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AN2483 Video signal standards
1 Video signal standards
The visual resolution of a video signal or display is the amount of detail that can be seen.
This is different from the resolution format of a signal or display. For example, in a computer
application, an XGA (seeTable 1) resolution has a format resolution of 1024 horizontal pixels
and 768 vertical pixels (lines), and is the implied visual resolution.
There are many different kinds of video signals, which can be divided into either television or
computer types. The format of signals varies from country to country. In the United States
and Japan, the NTSC format is used. HDTV/SDTV are the High Definition TV and Standard
Definition TV. VGA and XGA are PC video resolutions. In Europe, the PAL format is
common. PAL stands for Phase Alternating Line. PAL is an improvement on NTSC format.
SECAM is used in France and stands for sequential coleur avec memoire (with memory).
Although all the above standards use the same basic scanning system and represent colour
with a type of phase modulation, they differ in several ways, including specific scanning
frequencies, number of scan lines, and colour modulation techniques.
Table 1. Video signal comparison
Video format NTSC PAL HDTV/SDTV VGA XGA
Television format for | Television formatfor | High definition TV PC video PC video
Description North America and | most of Europe and | /standard definition . .
: resolutions resolutions
Japan South America TV
Vertical re;o!utlon Approx 480 (525 Approx 575 (625 | 1080 or 720 or 480;
format (visible . . . 480 768
; total lines) total lines) 18 different formats
lines/frame)
Horizontal Determined by Determined by .
resolution format | bandwidth, ranges | bandwidth, ranges 122(%%;?]? fc(;rrr?]i(t)é 640 1024
(visible pixels/line) from 320 to 650 from 320 to 720
Horizontal rate 15.734 15.625 33.75-45 315 60
(KHz)
Vertical frame 29.97 25 30-60 60-80 60-80
rate(Hz)
Highest frequency
(MHz) 4.2 5.5 25 15.3 40.7

The three basic video signal formats in order of decreasing quality are:

1. Composite or CVBS Interface(Colour, Video, Blanking, and Synchronization/also called
Composite Video Baseband Signal), which uses one wire pair.

2. YIC or S-video Interface, which uses two wire pairs.

3. Component Interface, which uses three wire pairs. In order of increasing quality, the
composite (or CVBS) which uses one wire pair;

In order of increasing quality, the composite (or CVBS) which uses one wire pair; Y/C (or
Svideo), which uses 2 wire pairs; and component, which uses 3 wire pairs are the 3 basic
video signal formats. Each wire pair consists of a signal and ground. The three Interfaces
differ in the level of information they can combine (encode). More encoding typically
degrades the quality but allows the signal to be carried on fewer wires. Component has the
least amount of encoding, whilst composite has the most.
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Composite/CVBS Interface

Composite video signals, which are also referred to as CVBS, are the most commonly used
analog video Interface. They combine brightness information (luma), colour information
(chroma), and synchronizing signals on just one cable. The connector is typically an RCA
jack.

brightness information in the signal is the instantaneous amplitude at any point in time. The
amplitude of the modulation is proportional to the amount of colour.

Y/C Interface

Y/C signals, which are often referred to as 'S-video' signals are less encoded than those of
Composite signals. The Y signal represents brightness and the C signal represents color. .
They are both carried over 2 separate wire pairs.

Computer signal Interfaces

Virtually all computer Interfaces use RGB format signals. Picture information is carried
separately by the three base components Red, Green and Blue. Synchronizing information
is typically carried as separate horizontal (H) and vertical (V) signals. The five signals, R, G,
B, H and V, are carried on one cable consisting of a shielded bundle of wires. Sometimes
the H and V synchronizes information is merged with one of the RGB signals, typically the
Green component, but this is becoming less common. This is referred to as "sync-on-
Green". In rarer cases, the sync information is on the Red or the Blue signal.

Component Interface

The component signal Interface is the best performer as it contains the least encoding. The
signals exist in a nearly native format. They use three pairs of wires that typically include a
luma (Y) and two color-difference format signals on an RGB format signal. Color-difference
formats are normally used in TV applications, whereas an RGB format is almost always
used in computer applications. In addition to the brightness, the Y signal also contains
synchronizing information. The color-difference signals contain R (Red) minus the Y signal
and B (Blue) minus the Y signal. The theory behind this combination is that each of the
basic R, G and B components can be derived from the color-difference signals. Common
variations of color-difference signals include:

® Y, B-Y, R-Y: Luma and colour-difference signals

® Y, Pr, Pb: Prand Pb are scaled versions of B-Y and R-Y. Commonly found in high end
consumer equipment.

® Y, Cr, Ch: Digital-signal equivalent to Y, Pr and Pb.

® Y, U, V: Not an Interface standard. These are intermediate, quadrature signals used in
the formation of composite and Y/C signals. Sometimes, they are incorrectly referred to
as "component Interface".
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Table 2. Revision history
Date Revision Changes
15-May-2007 1 Initial release
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Please Read Carefully:

Information in this document is provided solely in connection with ST products. STMicroelectronics NV and its subsidiaries (“ST”) reserve the
right to make changes, corrections, modifications or improvements, to this document, and the products and services described herein at any
time, without notice.

All ST products are sold pursuant to ST's terms and conditions of sale.

Purchasers are solely responsible for the choice, selection and use of the ST products and services described herein, and ST assumes no
liability whatsoever relating to the choice, selection or use of the ST products and services described herein.

No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted under this document. If any part of this
document refers to any third party products or services it shall not be deemed a license grant by ST for the use of such third party products
or services, or any intellectual property contained therein or considered as a warranty covering the use in any manner whatsoever of such
third party products or services or any intellectual property contained therein.

UNLESS OTHERWISE SET FORTH IN ST'S TERMS AND CONDITIONS OF SALE ST DISCLAIMS ANY EXPRESS OR IMPLIED
WARRANTY WITH RESPECT TO THE USE AND/OR SALE OF ST PRODUCTS INCLUDING WITHOUT LIMITATION IMPLIED
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE (AND THEIR EQUIVALENTS UNDER THE LAWS
OF ANY JURISDICTION), OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT.

UNLESS EXPRESSLY APPROVED IN WRITING BY AN AUTHORIZED ST REPRESENTATIVE, ST PRODUCTS ARE NOT
RECOMMENDED, AUTHORIZED OR WARRANTED FOR USE IN MILITARY, AIR CRAFT, SPACE, LIFE SAVING, OR LIFE SUSTAINING
APPLICATIONS, NOR IN PRODUCTS OR SYSTEMS WHERE FAILURE OR MALFUNCTION MAY RESULT IN PERSONAL INJURY,
DEATH, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE. ST PRODUCTS WHICH ARE NOT SPECIFIED AS "AUTOMOTIVE
GRADE" MAY ONLY BE USED IN AUTOMOTIVE APPLICATIONS AT USER’S OWN RISK.

Resale of ST products with provisions different from the statements and/or technical features set forth in this document shall immediately void
any warranty granted by ST for the ST product or service described herein and shall not create or extend in any manner whatsoever, any
liability of ST.

ST and the ST logo are trademarks or registered trademarks of ST in various countries.

Information in this document supersedes and replaces all information previously supplied.

The ST logo is a registered trademark of STMicroelectronics. All other names are the property of their respective owners.

© 2007 STMicroelectronics - All rights reserved
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