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Introduction [1]

To facilitate the handling of various aspect ratios of program
material received by TVs, a widescreen signalling (WSS)
system has been developed. This standard allows a WSS-
enhanced 16:9 TV to display programs in their correct
aspect ratio.

The Copy Generation Management System (CGMS-A) for
analog PAL video signals will use some of the reserved bits.
For analog NTSC video signals, EIA-744 adds CGMS
capability to EIA-608. The PALplus system, which allows the
transmission of 16:9 programs over normal PAL systems,
requires the presence of the WSS signal.

625-line PAL and SECAM systems are based on ITU-R
BT.1119 [2]; 525-line NTSC systems are based on EIAJ
CPX-1204. [3] For analog YUV video signals, WSS
information should be present on the Y signal. For analog
RGB video signals, WSS information should be present on
all three signals.

625-Line PAL and SECAM Systems

DATA TIMING
The first part of line 23 is used to transmit the WSS
information, as shown in Figure 1.

The clock frequency is 5MHz (£100Hz). The signal
waveform should be a sine-squared pulse, with a half-
amplitude duration of 200 £10ns. The signal amplitude is
500mV +5%.

The NRZ (non-return to zero) data bits are processed by a
bi-phase code modulator, such that one data period equals 6
elements at 5SMHz.

DATA CONTENT
The WSS consists of a run-in code, a start code, and 14 bits
of data, as shown in Table 1.

500mV (+5%)

| 11.0us
| (+0.25us)
I

27.4us

FIGURE 1. 625-LINE WSS LINE 23 TIMING
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Widescreen Signaling (WSS)

TABLE 1. PAL WSS INFORMATION

Run-In 29 Elements 11111 0001 1100 0111 0001 1100 0111
at 5SMHz (1F1C 71C7y)
Start Code 24 Elements 0001 1110 0011 1100 0001 1111
at 5SMHz (1E 3C1Fp)
Group 1 24 Elements b3, b2, b1, b0
(Aspect Ratio) at 5SMHz
“0” =000 111
“1” =111 000
Group 2 24 Elements b7, b6, b5, b4
(Enhanced Services) at 5MHz (b5, b6, b7 = “0” since they are reserved)
“0” = 000 111
“1” =111 000
Group 3 18 Elements b10, b9, b8
(Subtitles) at 5SMHz
“0” =000 111
“1” =111 000
Group 4 18 Elements b13, b12, b11
(Reserved) at 5MHz (b11, b12, b13 = “0” since they are reserved)
“0” =000 111
“1” =111 000

RUN-IN
The run-in consists of 29 elements at 5SMHz of a specific
sequence, shown in Table 1.

START CODE
The start code consists of 24 elements at 5MHz of a specific
sequence, shown in Table 1.

GROUP 1 DATA

The group 1 data consists of 4 data bits that specify the
aspect ratio. Each data bit generates 6 elements at SMHz.
Data bit b0 is the LSB.

Table 2 lists the data bit assignments and usage. The
number of active lines listed in Table 2 are for the exact
aspect ratio (a = 1.33, 1.56, or 1.78).

The aspect ratio label indicates a range of possible aspect
ratios (a):

4:3a<1.46
14:91.46 <a<1.66
16:91.66 <a<1.90

using the full display width by using a small (typically
8%) horizontal geometrical error.

Case 3: The 16:9 aspect ratio picture should be
displayed using the full width of the display.

Case 4: The >16:9 aspect ratio picture should be
displayed as in Case 3 or use the full height of the dis-
play by zooming in.
GROUP 2 DATA
The group 2 data consists of four data bits that specify
enhanced services. Each data bit generates six elements at
5MHz. Data bit b4 is the LSB.

b4:
0 camera mode
1 film mode

GROUP 3 DATA

The group 3 data consists of three data bits that specify
subtitles. Each data bit generates six elements at 5MHz.
Data bit b8 is the LSB.

b8:
>16:9a > 1.90
0 no subtitles within teletext

To allow automatic selection of the display mode, a 16:9 . o
receiver should support the following minimum 1 subtitles within teletext
requirements: b10, b9:

Case 1: The 4:3 aspect ratio picture should be cen- 00 no open subtitles

tered on the display, with black bars on the left and . o o

right sides. 01 subtitles inside active image

Case 2: The 14:9 aspect ratio picture should be cen- 10 subtitles outside active image

tered on the display, with black bars on the left and 11 reserved

right sides. Alternately, the picture may be displayed
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TABLE 2. PAL WSS GROUP 1 (ASPECT RATIO) DATA BIT ASSIGNMENTS AND USAGE

ASPECT RATIO ACTIVE MINIMUM
b3, b2, b1, b0 LABEL FORMAT POSITION LINES REQUIREMENTS
1000 4:3 Full Format - 576 Case 1
0001 14:9 Letterbox Center 504 Case 2
0010 14:9 Letterbox Top 504 Case 2
1011 16:9 Letterbox Center 430 Case 3
0100 16:9 Letterbox Top 430 Case 3
1101 > 16:9 Letterbox Center - Case 4
1110 14:9 Full Format Center 576 -
0111 16:9 Full Format - 576 -
(Anamorphic)

525-Line NTSC Systems b1:

DATA TIMING 0 = normal

Lines 20 and 283 are used to transmit the WSS information, 1 = |letterbox

as shown in Figure 2. b2-b5 = 0000

The bit frequency is Fg¢/8 or about 447.443kHz; Fgc is the
color subcarrier frequency of 3.579545MHz. The signal
waveform of a data bit should be a sine-squared pulse, with

WORD 1 DATA
All bits are reserved, and have a value of “0”.

a half-amplitude duration of 2.235us +20ns. The signal WORD 2 DATA
amplitude is 70 £10 IRE for a “1"; 0 £5 IRE for a “0”. All bits are reserved, and have a value of “0”.
DATA CONTENT TABLE 3. NTSC WSS INFORMATION
The WSS consists of 2 bits of start code, 14 bits of data, and
6 bits of CRC (cyclic redundancy check) as shown in Table Start Code 1
3. The CRC used is X8 + X + 1, all preset to “1”. Start Code “«Q
START CODE Word 0 b5, b4, b3, b2, b1, b0
The start code consists of a “one” data bit followed by a
“zero” data bit, shown in Table 3. Word 1 b9, b8, b7, b6
(= “0000” since they are reserved)
WORD 0 DATA . i Word 2 b13, b12, b11, b10
The word 0 data consists of 6 data bits: (= “0000” since they are reserved)
b0: CRC b19, b18, b17, b16, b15, b14
0 = 4:3 aspect ratio
1 =16:9 aspect ratio
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70 IRE +10

0 + 5IRE

I 11.2us
| (+0.6us)
I

49.1us

|
|
|
|
|
|
|
(+0.3ps) [

FIGURE 2. 525-LINE WSS LINE 20 AND LINE 283 TIMING

Summary

This Application Note presented some of the capabilities of the
widescreen signalling (WSS) signal. With the number of
widescreen TVs rapidly increasing, WSS allows the consumer
to personally configure their TVs for greatest viewing
enjoyment.

Using NTSC and PAL decoders that support WSS, such as the
HMP8116, can bring new capabilities to multimedia PCs and
16:9 TVs. These capabilities include being able to handle 16:9
programs and supporting CGMS-A.

Using NTSC and PAL encoders that support WSS, such as the
HMP8171 and HMP8173, allow the design of DVD players and
settop boxes that support these emerging standards without
becoming rapidly obsolete.
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Notice

1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and application examples. You are fully responsible for
the incorporation or any other use of the circuits, software, and information in the design of your product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by
you or third parties arising from the use of these circuits, software, or information.

2. Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving patents, copyrights, or other intellectual property rights of third parties, by or
arising from the use of Renesas Electronics products or technical information described in this document, including but not limited to, the product data, drawings, charts, programs, algorithms, and application
examples.

No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or others.

4. You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any and all liability for any losses or damages incurred by
you or third parties arising from such alteration, modification, copying or reverse engineering.

5. Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The intended applications for each Renesas Electronics product depends on the
product's quality grade, as indicated below.

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home electronic appliances; machine tools; personal electronic
equipment; industrial robots; etc.
"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); larg: le corr { i ; key financial terminal systems; safety control equipment; etc.

Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics products are
not intended or authorized for use in products or systems that may pose a direct threat to human life or bodily injury (artificial life support devices or systems; surgical implantations; etc.), or may cause
serious property damage (space system; undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics disclaims any and all
liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product that is inconsistent with any Renesas Electronics data sheet, user’'s manual or
other Renesas Electronics document.

6. When using Renesas Electronics products, refer to the latest product information (data sheets, user's manuals, application notes, “General Notes for Handling and Using Semiconductor Devices” in the
reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation
characteristics, installation, etc. Renesas Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products outside of such specified
ranges.

7. Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific characteristics, such as the occurrence of failure at a
certain rate and malfunctions under certain use conditions. Unless designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas
Electronics document, Renesas Electronics products are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility of bodily injury, injury
or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, such as safety design for hardware and software, including but not limited to
redundancy, fire control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult
and impractical, you are responsible for evaluating the safety of the final products or systems manufactured by you.

8. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. You are responsible for carefully and

sufficiently investi i laws and ions that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics
products in compliance with all these applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance with applicable
laws and regulations.

9. Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable domestic or foreign laws
or regulations. You shall comply with any applicable export control laws and regulations promulgated and administered by the governments of any countries asserting jurisdiction over the parties or

transactions.

o

. Itis the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who di

party in advance of the contents and conditions set forth in this document.
11. This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.

12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products.

(Note 1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled subsidiaries.

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.

butes, disposes of, or of ise sells or transfers the product to a third party, to notify such third
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