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Over the years, video standards have been defined by many
organizations including: ANSI, ATSC, CEMA, DDGW,
EBU, EIA, ETSI, FCC, IBM, |IEEE (the former IRE), ITU
(the former CCIR), ITV, JEIDA-DISM, NTSC, NATO,
SMPTE, and VESA.

THE ORIGINAL ANALOG MONOCHROME SDTV
BASEBAND SIGNAL (RS-170)

In 1957, the EIA released the origina monochrome TV
standard baseband signal known as RS-170.

ANALOG CLOSED-CIRCUIT SIGNALS (RS-330, RS-
343, RS-412)

Later, in the 60's, the EIA added several high-resolution
monochrome closed-circuit standards RS-330, RS-343, and
RS-412. These standards are still being used in military
applications today. NATO (and others) have added various
tweaks to the original EIA standards to produce special
purpose defense system formats such as STANAG (A, B, &
C), HOBO, and MAVERIK.

COLOR ANALOG SDTV TERRESTRIAL
BROADCAST SIGNALS(NTSC, PAL, SECAM)

The NTSC added a color sub-carrier to EIA RS- 170 in order
to implement color TV in the United States. For along time,
there wasn't a single standard that defined the amplitude and
timing relationships for the NTSC signal. During this time,
EIA RS-170-A and FCC 73.699 Diagram #6 were
commonly used. More recently, the Society of Motion
Picture and Television Engineers (SMPTE) has released an
official standard SMPTE 170M -1999.

As color TV spread throughout the world, other (non-
compatible) color broadcast TV standards evolved in order
to accommodate local AC power and political conditions. In
1974, the CCIR began to document the characteristics of all
systems used around the world as CCIR-624-3. This
standard identified two distinct types of composite
synchronization: American NTSC (type M) and European
PAL (all types except M). The standard also documented
three-color systems: NTSC, PAL, and SECAM. The CCIR is
now known as the ITU, which is responsible for issuing
modern European standards. The original CCIR-624-3
standard isnow ITU-R 470-6.

Today, studio equipment is generally compatible with either
the NTSC or PAL color systems. SECAM is strictly a
transmission standard and is obtained by using a signal
converter at the output of PAL-compatible studio equipment.

ANALOG CONSUMER SDTV SIGNALS (CVBS, S
VIDEO)

Most consumer equipment has CVBS (composite video
baseband signal) inputs and outputs for interconnecting
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different pieces of equipment in the home. CVBS is a
composite signal, meaning that both color and luminance are
present on a single wire. One unfortunate side effect of
using asingle wire for transmitting both color and luminance
is that the two components tend to interact. Because
consumer equipment is hooked up with wire (not broadcast
on a single channel), it is possible to put the luminance and
color information components on separate wires in order to
improve quality. This is what SVIDEO is. [S-VIDEO is
defined in the ??? standard] .

EARLY ANALOG SDTV STUDIO SIGNALS (GBR,
YPbPr)

The highest quality color analog signal is obtained by
splitting the color video signal into three separate
components; either GBR (green, blue, red) or YPbPr
(luminance, luminance-blue, luminance-red). This is the
type of signal that was used in television studios before the
advent of digital signals.

DIGITAL SDTV STUDIO SIGNALS (D1, D2, SDI)

In 1982, the CCIR released CCIR-601-1, a standard for
encoding both PAL and NTSC television in an
interchangeable digital form for use in television studios.

The original CCIR-601-1 standard is now available as I TU-
R BT.601-5. Thisstandard isthe basis for two legacy digital
video systems. a component format known as D1 and a
composite format known as D2 [NOTE: “D1” and “D2" are
actually the names of SMPTE tape formats supported by the
machines whose respective interfaces were component and
composite]. Both systems employ a digital 10-bit parallel
interface, consisting of DB-25 connectors and a cable with
11 differential-ECL signal pairs (10-signal + 1-clock = 11-
pairs) running in-between.

The D1 component standard is documented in SMPTE
125M-1995 (and again in ITU-R BT.656-4). This system
delivers video having three components Y, Cb, and Cr. The
Y component contains 13.5 mega-samples/second of
luminance information, while the Cb and Cr channels work
together to communicate color information at half that rate.
Datais sent through a single channel in a repeating pattern:
Ch0, YO, Cr0, Y1, Cbl, Y2, Crl, Y3 ... a 27 MHz (135
MHz Y + 6.25 MHz Cb + 6.25 MHz Cr = 27.0 MHz data
stream). Because there are approximately four Y, two Cb,
and two Cr samples for every cycle of the analog NTSC
composite system subcarrier (3.58 MHz), the sampling
method for this system is referred to as being 4:2:2. This
format doesn’t incorporate a sub-carrier, so luminance and
color do not crosstalk. Therefore, D1 is higher quality than
D2 —the format that is discussed next.

The D2 composite standard is documented in SMPTE
24AM-1995. In this system, the NTSC (or PAL) analog
video signal is regularly sampled (subcarrier and all) at 4x
the rate of the color subcarrier (3.58MHz x 4 = 14.3 MHz in

page 1of 5



Version 1.4

the case NTSC or 4.43MHz x 4 = 17.7 MHz in the case of
PAL).

A serial version of SMPTE 125M-1995 is described in
SMPTE 259M -1997. This modern serial digital interface
(SDI) replaces the expensive-bulky ECL interface of
SMPTE 125M-1995 with a single 75-ohm coax and 10x
higher bit-rate (270 megabit-per-second). In this way, the
modern SDI interface feels a lot like the old composite
analog interface; that is, one video signal per 75-ohm cable -
butit'sdigital.

EDTV STUDIO SIGNALS (SMPTE 267M, SMPTE
293M, SMPTE 294M)

An anamorphically enhanced version of SMPTE 125M,
known as SMPTE 267M-1995, is now available that
increases horizontal resolution by a factor of 4/3 in order to
maintain detail on the new, wider 16:9 displays (16:9/4:3 *
27MHz = 36 MHz). This enhanced version can aso be run
through SDI at 360 megabit-per-second — so the bulky/costly
parallel ECL interface can again be avoided.

Progressive versions of the legacy interlaced television
standards can be found in ITU-R BT.1362 and SMPTE
293M-1996. These formats eliminate the flicker associated
with their interlaced counterparts. SMPTE 294M-1997
describes how to put EDTV on the SDI interface.

EARLY HDTV STUDIO SIGNALS (SMPTE 240M,
SMPTE 260M, SMPTE 295M)

The Japanese introduced the concept of HDTV in 1960.
Today, the origina Japanese HDTV analog component
standard has been captured as SMPTE 240M-1995. This
spec calls for an odd number of active lines (1035). A
companion parallel ECL digital interface SMPTE 260M is
also documented for interconnecting early high-definition
equipment. The digital interface consists of 93-contact
connectors and a cable with 31 differentia-ECL signal pairs
running in-between (10-pair Y + 10-pair Cb + 10-pair Cr +
l-pair clock = 3l-pairs). The sampling rate is either
74.25/1.001 or 74.25 MHz.

The Europeans began their own HDTV efforts in 1985. By
1990, the ITV and the Eureka 95 project had produced a
collection of standards known as EU95. From these
standards came the 1152-line and 1080-line 50 Hz timings
documented in ITU-R BT.709-3 and SMPTE 295M-1997,
respectively. Sampling rates for these standards are 74.25
MHz or 148.5 MHz.

MODERN HDTV STUDIO SIGNALS (SMPTE 274M,
SMPTE 292M)

SMPTE 274M -1998 is anew variant of the original Japanese
SMPTE 240M analog component HDTV standard that calls
for sguare pixels and an even number of lines (1080). This
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standard defines a family of formats and a parallel ECL
digital interface identical to the original SMPTE 260M
HDTV standard. The timings in this new standard are
widely used today. The sampling rates used are
74.25/1.001, 74.25, 148.5/1.001, or 148.5 MHz.

SDI now has a HDTV counterpart known as HD-SDI, which
is described in SMPTE 292M -1998. This modern serial
digital interface replaces the expensive (bulky) 93-contact
ECL interface of SMPTE 260M and 274M standards with a
single 75-ohm coax and 20x higher iate bit-stream (1.485
gigabit-per-second). Data is sent over a single channel in a
repeating pattern: Ch0, YO, Cr0, Y1, Cbhl, Y2, Crl, Y3 ...
(10 X 74.25 MHz Y + 10 X 37.125 MHz Cb + 10 X 37.125
MHz Cr = 1.485 GHz hit stream). The color bandwidth is
reduced, from that of the parallel SMPTE 260M and 274M
interfaces, in order to keep the bit-rate within the capability
of high-quality 75-ohm coax.

DIGITAL HDTV TERRESTRIAL BROADCAST
(ATSC, DVB-T, ISDB-T, DMB -T)

The ATSC has been responsible for moving HDTV forward
in the US. In 1995, the ATSC introduced a digital HDTV
broadcast standard, which transports MPEG-2 compressed
picture information (in addition to audio and data) over a
single 6 MHz standard television broadcast channel. The
scheme replaces the single analog NTSC camera/receiver
signal with a vestigia sideband modulated digita data
transport mechanism known as VSB (see ATSC A/53
ANNEX D). VSB decouples the source and receiver
timings, leaving only picture size, picture aspect, pixel
aspect, frame-rate and scanning method to be considered.

When these factors are combined, the result is a set of 18
digital picture data compression formats. The formats are
listed in Annex A, Section 5.1.2, Table 3 “Compression
Format Constraints” of the ATSC Digita Television
Standard dated 16 Sept. 95. The 18 include 6 HDTV types
and 12 SDTV types. There are 5 picture data formats and 7
(non-documented) signal timings.

The Europeans use a different terrestrial data transport
scheme for their HDTV broadcasts. Instead of VSB, a
system based on COFDM is used. This system is called
DVB-T and is described in ETSI ETS-300-744. [NOTE:
Some US broadcast engineers think that COFDM is superior
to VSB and want to abandon the current US terrestrial
broadcast signal .]

DIGITAL HDTV TRANSPORT SIGNALS (SMPTE
310M, DVB-SPI )

A number of broadcast transport interfaces have been
introduced in order to transport MPEG-2 compressed video,
AC-3 compressed audio, and ancillary & control data
between studio and transmission equipments. In the US,
SMPTE 310M is used for this purpose. In Europe, DVB-
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ASl, DVB-SSI, or DVB-SPI is used (DVB-SPI being the
most popular).

ANALOG SDTV / HDTV GONSUMER COMPONENT
VIDEO SIGNALS (YPbPr)

Today, most consumer HDTV gear has YPbPr component
analog video inputs and outputs. These signals are almost
identical to the analog signals that were once used in
television studios, except that analog composite sync is only
available on the Y component and use of a GBR color space
is not an option. This signal is defined in EIA standards
EIA-770-1, EIA-770-2, and EIA-770-3.

DIGITAL CINEMA STUDIO SIGNAL S(1080p24)

With the advent of multi-format television, networks and
broadcasters worldwide now have to dea with the
conversion of origina source material to multiple
transmission standards. To solve this problem, original
material is now shot using 24p film and (in the back-end)
converted to 480p23 (i.e. 480p at 24/1.001 Hz), 480p, 720p
or 1080i as needed.

In the last couple of years, as new film-ike video cameras
have become available (e.g. the Sony HDW-F900 24p), both
television and movie producers have begun to substitute
1080p24 video for film. A couple of the progressive 24 Hz
timings in the SMPTE 274M-1998 standard (#10 and #11)
are used here.

Rather than make a special tape machine for the 24 Hz
cinemaformat, some equipment manufacturers have opted to
adapt 50 Hz interlaced recorders for use with the new 24 Hz
signal. To make the 24 fps progressive video signal more
palatable to interlaced 50Hz equipment, a new “48sF’ 48s
format has emerged. Here, frames are captured at 24 fps
progressive (by the camera) and immediately converted to
48 segments-per-second - each segment being a field with
half the number of progressively scanned lines. A segmented
frame consists of two fields: a first field, containing al the
even lines of a progressively scanned 24p frame, followed
by a second field, containing all the odd lines of that same
progressively scanned 24p frame.

50 Hz displays can be driven with the new 24 Hz signal
using a 1080i23 format. In order to view a 1080p23 master
recording on a 1080i23 display, one simply uses a
progressive-to-interlace converter [and our 1080i23 format,
which is based on SMPTE 274M-1998 #11 timing].

COMPUTER VIDEO SIGNALS (VGA, DVI)

IBM set the standards for computer video during the 1980s
with the introduction of VGA. Later, the Video Electronics
Standards Association (VESA) came along and standardized
VGA for use by other manufacturers. VESA then added
more formats as computer display resolution increased.
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Computer signals are not broadcast, so there is no need to
combine sync and video for transmission through a single
channel. As a result, computer formats tend to be quite
simple. Separate digital horizontal and vertical
synchronization signal cables are typically used to avoid the
complexities of composite analog or digital synchronization.
Bandwidth is not a constraint, so interlace is neither required
nor desirable. Progressive scanning is used to avoid flicker
as unfiltered computer graphics are displayed.

In an attempt to reduce the number of cables needed to
support multimedia displays, VESA developed the P&D
interface specification. This spec never caught on, as the
connector used was not cost effective and the VGA
connector remained entrenched.

With the advent of digital flat panel displays, VESA
revisited the P&D standard and developed a new standard
connector, retaining some of the better ideas of the P&D. A
couple of flat-panel display interface standards were then
issued know as FPD and DFP, but again VGA remained
entrenched and flat-panel display manufacturers had no
recourse but to outfit their displays with expensive analog-
to-digital converters.

With the advent of the laptop computer, the FPD-Link
LVDS interface was born and remains the interface of
choice for this application.

Very recently, the Digital Display Working Group (DDWG)
has introduced a non-proprietary analog/digital mixed-signal
standard interface for modern computer displays known as
DVI. This interface integrates both analog and digital
signals into a single connector, like P & D, but seems to be
gaining wide acceptance. It looks as if DVI is well on its
way to replacing the here-to-fore ubiquitous VGA.

CONSUMER TV / COMPUTER CONVERGENCE
(EIA/CEA-861-B)

Several years ago, Microsoft, Intel, Compag, & Lucent
formed the "DTV Team" who's goal was to define an
integrated set of formats that might serve both television and
computer users. The DTV Team edited and prioritized the
original set of 18 ATSC formats into two groups known as
HDO and HD1. The HDO group of 13 being the bare
minimum set to be implemented by all multimedia systems
today and the HD1 group of 3 to be implemented in the near
future. The remaining 3 were considered to be impractical
or bad ideas. Despite this, broadcasters and consumer
electronics manufacturers went ahead and implemented one
of the forbidden three — that being the ubiquitous 1080i29.

Until recently, digital consumer video sources could only be
connected to an HDTV via |IEEE-1394 serial buss. Because
of the limited bandwidth of the IEEE-1394 interface, only a
MPEG-2 compressed HDTV signal could be communicated
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via this interface. Standards here include AV/C, EIA-775,
IEC_61883 protocols, HAVi middleware, and DTCP content
protection.

The IEEE-1394 interface requires an HDTV receiver to be
more intelligent than a typical high-resolution computer
display. To reduce cost and simplify the overall system
(especialy the software), a simpler higher-bandwidth
interface with a new content protection scheme has been
proposed.

The consumer electronics industry recently introduced
EIA/CEA -861-B, which standardizes the transport of
uncompressed digital video from consumer digital video
sourcesto EDTVs and HDTVs over DVI. At the same time,
a new content protection scheme, called HDCP, has been
developed for thisinterface.

MEDICAL (RADIOLOGICAL)DISPLAYS

Of course, the desktop and television markets are not the
only ones requiring standardization. Other application areas
exist, which have not been integrated into the desktop or

television standards efforts as yet. One area is radiology.

Here, resolutions are extreme (500 to 800 mega pixels-per-
second) and formats tend to be established by leading card
(e.g. Dome) and monitor (e.g. Siemens, DataRay, Barco,
Image Systems, etc.) manufacturers.

WEARABLE AND PROJECTION MICRODISPLAYS
(GVID)

Another area, which has yet to be addressed, is
microdisplays, where special scanning methods such as field
sequential color are required. Sony has developed a new
gigabit/second serial interface called “GVID”, which may be
used here. VESA is currently working on standards in this
area.

MORE ABOUT DVI
Now let's begin by taking alook at where DV fitsinrelative
to other legacy, rival, and complementary video interface.

VIDEO INTERFACES TODAY

As we have seen, there are many different video signal
interfaces being used today. These interfaces can be broken
down by market, of which there are currently at least gx:
namely, computer, consumerAV, studio & professionalAV,
terrestrial analog & digital broadcast, military, and
medical/prepress. Each of these markets uses a different set
of interfaces, which shown here.

THE TREND ISANALOG ->DIGITAL

Today we have a number of analog interfaces. Astime goes
on, these analog interfaces will give way to digital
interfaces, because of the significant advantages they
provide. Here, I'velisted afew of these advantages.
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Many of the analog interfaces that are used today -
especialy in the consumer market - are very low bandwidth,
so quality to suffers. The new digital interfaces will
maintain high-quality and high resolution.

Using digital signalswill allow us to eliminate the anal og-to-
digital converters, which add noiseto the signal.

With the new digital interfaces, the signal will not degraded
when passed from device to device. Instead, the signal will
be regenerated periodically to maintain quality - without
encountering resampling artifacts. This will make long
distance transmission possible.

Thedigital interfaceswill allow audio, video, sync, data, and
control information to be integrated and transmitted over a
single cable. So, the jumble of cableswe currently see at the
back of HDTV setswill be eliminated.

Digital signals will provide security, so that valuable content
can be protected from unscrupulous copying and
unauthorized reception. High-quality content providers will
be more willing to provide programming in true high-
definition.

Digital signals will allow bandwidth to be conserved via
selective refresh. This will allow us to drive very high-
resolution displays that would not be practical with analog
signaling methods.

Digital signals will simplify testing by allowing us to embed
inexpensive and precise test circuits in equipment that can
perform very rigorous testing.

VIDEO INTERFACES TOMORROW

Astime goeson, only the digital interfaceswill survive. The
consumer and computer markets will converge and DV will
become the interface of choice. A new version of DVI
called HDMI will add audio, data, and control channels to
DVI. DVI will be outfitted with a selective refresh feature
called digital packet video link (DPVL), which will alow
very high-resolution panels to be supported.  Other
interfaces that complement DVI stay. DTVLink will
continue to provide compressed signal transport. Terrestrial
digital broadcast standards such as (8VSB, DVB-T, ISDB-T,
and DMB-T) will completely replace the current analog
broadcast standards. A new wearable market will develop
and a new - low power, wearable standard called "MDDI"
will emerge for use with cell phones. Less certain is the
ultimate fate of VGA and the interfaces that will eventually
dominate the highly specialized studio/pro AV and
military/medical markets. A modified version of VGA
called "NAVI" may surface to provide support for legacy
analog displays, with specia features to improve quality
when driving flat panels.
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THE FUTURE OF DVI IS BRIGHT

To summarize, the future of DVI is very Bright. HDMI will
push DVI into consumer TV. DPVL will push DVI in niche
markets. DVI has momentum - it isasurvivor. The proof is
that it made it into the test equipment - where other digital
interfaces didn't.

Video Interfaces Today

» Computer » VGA, DVI

» ConsumerAV » CVBS, S-VIDEO, YPbPr, DTVLink
 Studio/ProAV » SDI, HD-SDI

» Terrestrial andlog » NTSC, PAL, SECAM

* Terrestrial digital > 8VSB, DVT-B, ISBT-T, DMB-T

* Military > Y

* Medical/prepress > Y,RGB

Thetrend isAnaog - Digital

* Low Quality -> High Quality

¢ Noisy Resample -> Lossless Regeneration

Short Haul -> Long Distance Transmission
e Separate Cables > One Cable

Unprotected - Secure

* Wastes Bandwidth-> Conserves Bandwidth
External Test - Embedded Test

Video Interfaces Tomorrow

» Computer » DVI, HDMI, DTVLink, NAVI?
* ConsumerAV » DVI, HDMI, DTVLink

e Studio/ProAV » HDMI?, SDI, HD-SDI

o Terrestrid (analog) » eliminated

« Terrestria (digital) > 8VSB, DVT-B, ISBT-T, DMB-T

* Military » OpenLDI?
» Medica/Prepress » DVI-DPVL
* Wearable » MDDI
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Application Maturity Country Name Timing AD Connector(s) Standard(s) Conte_nt Audio | Bidirectional Selective
Protection Refresh

Modern HD-SDI HDTV D BNC SMPTE 292M, SMPTE 296M NO NO NO NO

Camera SDI SDTV, EDTV |D BNC SMPTE 259M, SMPTE 294M, SMPTE 305M, ITU-R 601-5 NO NO NO NO

Mixer D1 TV D DB-25 SMPTE 125M, SMPTE 267M, ITU-R BT.656-4, ITU-R 601-5 NO NO NO NO

Studio Tape/Disk Legacy D2 TV D DB-25 SMPTE 244M, ITU-R 601-5 NO NO NO NO

Al GBR SDTV, EDTV |A BNC SMPTE 253M NO NO NO NO

HD-YPbPr HDTV A BNC (RCA) SMPTE 274M, SMPTE296M, EIA-770.3 NO NO NO NO

SD-YPbPr SDTV, EDTV |A BNC (RCA) SMPTE 293M, ITU-R BT.470-6, EIA-770.1, EIA-770.2 NO NO NO NO

Home Current S-VIDEO TV A DIN-4 ? NO NO NO NO

CVBS TV A BNC (RCA) SMPTE 170M NO NO NO NO

RF TV A F ITU-R BT.470-6 NO YES NO NO

American |ATSC MIXED |F ATSC A/53 ANNEX D NO YES NO NO

Consumer European |DVB-T MPEG—lZ MIXED |F ETSI ETS-300-744 NO YES NO NO

Terrestrial Japgnese ISDB-T Terrestrial |MIXED ? NO YES NO NO

Modern Chinese |DMB-T MIXED ? NO YES NO NO

American |310M D BNC SMPTE 310M NO YES NO NO

European DVB-ASI MPEG-2 |D BNC SEK SS-EN 50083-9 ANNEX B NO YES NO NO

DVB-SPI Transport |D DB-25 SEK SS-EN 50083-9, ISO/IEC IS 120402 NO YES NO NO

|IEEE1394 D |IEEE-1394 IEC 61883, iLink, HAVi, Lynx, VESA VHN, Apple FireWire DTCP YES NO NO

Developing HDMI HDTV,SDTV |D HDMI HDMI 0.9, EIA/CEA-861-B HDCP YES NO NO

Modern DVI-D, HDMI  |DMT D DVI, HDMI DDWG DVI 1.0, with DPVL HDCP NO NO YES

Computer Desktop DVI-A DMT A Dvi DDWG DVI 1.0, VESA VSIS, VESA DDC NO NO NO NO

All VGA DMT A VGA VESA VSIS, VESA DDC NO NO NO NO

Notebook Current FPDLink DMT D LDI SPWG NO NO NO NO

Military & Y RS A BNC EIA-343-A, EIA-412-A NO NO NO NO

Medical Future? OpenLDI DMT D LDI National OpenLDI 0.95, DISM JEIDA-59-1999, Digital PV Link NO NO NO NO

Telecom Wearable Developing MDDI ? D ? VESA workgroup HDCP? YES YES YES

M. Stockfisch
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Version 1.1 Why don’t Quantum Data generators support all 18 of the ATSC formats? 2/25/03

In 1995, the Advanced Television Standard Committee (ATSC) introduced a digital HDTV broadcast standard that can transport MPEG-2 compressed picture information (in addition
to audio and data) over a single 6 MHz standard television broadcast channel. When used, the standard replaces the legacy analog signal with a digital signal known as VSB (see
ATSC A/53 ANNEX D). VSB utilizes a data transport stream, which decouples the source and receiver timings, leaving only picture size, picture aspect, pixel aspect, frame rate
and scanning method to be matched between source and receiver. When these factors are combined, the result is a set of 18 digital picture data compression formats - not video
formats. These compression formats are documented in Annex A, Section 5.1.2, Table 3 “Compression Format Constraints” of the ATSC Digital Television Standard dated 16 Sept.
95. The 18 include 6 HDTV types and 12 SDTV types. There are 5 picture data formats and 7 timing profiles. The left-hand side of Table 1 lists all 18 of the compression formats
established by the ATSC. To the right are SMPTE and EIA/CEA format standards, which are compatible with the ATSC timing profiles given. Also listed are Quantum Data formats,
which are based on the standard timings. The end result is that not all compression formats have their own unique video format. The slower frame rates (2, 3, 6, 7, 10, 11, 13, &
14) are usually mapped, via interlaced scanning or repeated frames, to video formats having higher field or frame rates. This is done in order to avoid flicker on CRT displays. The
technique is similar to that used in motion picture theatres, where each frame of a 24 frame-per-second film is displayed twice in order to increase the flicker rate to a more
acceptable 48 hertz. To summarize, there aren’t 18 timing formats — there are less.

Table 1. MAPPING BETWEEN THE 18 ATSC COMPRESSION FORMATS AND COMPONENT VIDEO FORMATS
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18 7 30p 33.750 | SMPTE 274M 7 & 8 EIA/CEA-861-B #34 1080p29, 1080p30
17 H 5 1920 X 1080 24p 1920 X 1080 | 1888 X 1062 | 27.000 | SMPTE 274M 10 & 11 (i similar) | EIA/CEA-861-B #32 1080i23, 1080p24
16 D VES 6 30i 33.750 | SMPTE 274M 4 &5 EIA/CEA-861-B #05 1080i29, 1080i30
15 T 60p 45.000 | SMPTE 296M 1 & 2 EIA/CEA-861-B #04 720p59, 720p60
14 Y A 1280 X 720 5 30p 1280 X 720 | 1248 X 702
13 16:9 24p .
12 60p 31.468 | SMPTE 293M EIA/CEA-861-B #03 480pSH
11 4 30p 720X 483 708" X 480
10 3 24p
9 3 30i 720 X 486 704 X 480 15.734 ITU-R BT.601-5 or SMPTE EIA/CEA-861-B #07 480|.SH or
S 704 X 480 NO 267M 480iWH
8 b 60p Like SMPTE 293M EIA/CEA-861-B #02 480p
7 T 4 30p 720X 483 708" X 480 31.468
6 v 2 24p
5 43 3 30i 720 X 486 704 X 480 15.734 | ITU-R BT.601-5 EIA/CEA-861-B #06 480i
4 ' 60p 31.468 | Like SMPTE 293M EIA/CEA-861-B #01 430p#
3 2 30p 640 X 483
640 X 480 YES 640 X 480
2 1 24p ;
1 1 30i 640 X 486 15.734 | Like ITU-R BT.601-5 480i#

Based on the ATSC Digital Television Standard (Doc. A/53) Annex A section 5.1.2 Table 3 Compression Format Constraints dated September 16, 1995

* The frame rates of the formats in bold print have all been adjusted by a factor of 1/1.001 for NTSC compatibility.
" The value listed in the SMPTE 293M-1996 standard must be reduced by an additional 4-pixels so as to conform to the compression size value given in the annex of the ATSC standard.
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Version 5 Television Standards

Cross Reference

QD Name Hres Vres Pixel | Screen | Content | Method Hrate Vrate F rate Color Encoding Studio Std. CE Digital TV Std. CE Analog Std. Computer Std. Notes

240p2x 720 240 4:9 4.3 4:3 Natural 15.734 59.886 59.886|ITU-R BT.601-5 EIA/CEA-861-B #08 1
240p2xSH 720 240 4:9 43 16:9 Scope 15.734 59.886 59.886|ITU-R BT.601-5 EIA/CEA-861-B #09 1
240p4x 360 240 89 43 4:3 Natural 15.734 59.886 59.886|ITU-R BT.601-5 EIA/CEA-861-B #12 12
240p4xSH 360 240 89 43 16:9 Scope 15.734 59.886 59.886|ITU-R BT.601-5 EIA/CEA-861-B #13 12
288p2x 720 288 8:15 43 4:3 Natural 15.625 49.920 49.920|ITU-R BT.601-5 EIA/CEA-861-B #23 3
288p2xSH 720 288 8:15 4.3 16:9 Scope 15.625 49.920 49.920|ITU-R BT.601-5 EIA/CEA-861-B #24 3
288p4x 360 288 16:15 43 4:3 Natural 15.625 49.920 49.920|ITU-R BT.601-5 EIA/CEA-861-B #27 3.4
288p4xSH 360 288 16:15 43 16:9 Scope 15.625 49.920 49.920|ITU-R BT.601-5 EIA/CEA-861-B #28 3.4
4801 720 480 8:9 43 4:3 Natural 15.734 59.940 29.970|ITU-R BT.601-5 ITU-R BT.601-5 EIA-770.2 #4
480i2x 720 480 8:9 4.3 4:3 Natural 15.734 59.940 29.970|ITU-R BT.601-5 EIA/CEA-861-B #06
480i4x 720 480 8:9 43 4:3 Natural 15.734 59.940 29.970|ITU-R BT.601-5 EIA/CEA-861-B #10
480i# 640 480 1:1 4:3 4:3 Natural 15.734 59.940 29.970|ITU-R BT.601-5 ATSC #1 common practice
480i#KA 512 384 1:1 4:3 4:3 Safe Title 15.734 59.940 29.970|ITU-R BT.601-5 ATSC #1 w/SMPTE RP 27.3-1989 safe title common practice
480iLH 720 360 8:9 4:3 16:9 Letterbox 15.734 59.940 29.970|ITU-R BT.601-5 see naming standard
480iSH 720 480 8:9 4:3 16:9 Scope 15.734 59.940 29.970|ITU-R BT.601-5 see naming standard
480iWH 960 480 23 43 Widescreen 15.734 59.940 29.970|ITU-R BT.601-5 SMPTE 267M-1995
480i2xLH 720 360 8:9 43 Letterbox 15.734 59.940 29.970|ITU-R BT.601-5
480i2xSH 720 480 8:9 43 Scope 15.734 59.940 29.970|ITU-R BT.601-5 EIA/CEA-861-B #07
480i4xSH 720 480 89 43 Scope 15.734 59.940 29.970|ITU-R BT.601-5 EIA/CEA-861-B #11
480p 720 480 89 43 Natural 31.469 59.940 59.940|ITU-R BT.601-5 EIA/CEA-861-B #02 EIA-770.2 #8
480p2x 720 480 89 4.3 Natural 31.469 59.940 59.940|ITU-R BT.601-5 EIA/CEA-861-B #14
480p# 640 480 1:1 4:3 Natural 31.469 59.940 59.940|ITU-R BT.601-5 ATSC #4 common practice
480p#KA 512 384 1:1 4:3 Safe Title 31.469 59.940 59.940|ITU-R BT.601-5 ATSC #4 w/ISMPTE RP 27.3-1989 safe title common practice
CEA0659 640 480 11 43 Natural 31.469 59.940 59.940|ITU-R BT.601-5 EIA/CEA-861-B #01 VESA MTS ver 1.0 rev 0.8
480pLH 720 360 89 43 16:9 Letterbox 31.469 59.940 59.940|ITU-R BT.601-5
480pSH 720 480 89 43 Scope 31.469 59.940 59.940|ITU-R BT.601-5 EIA/CEA-861-B #03
480p2xSH 720 480 89 43 Scope 31.469 59.940 59.940|ITU-R BT.601-5 EIA/CEA-861-B #15
480pWH 960 480 2:3 4:3 16:9 | Widescreen 31.469 59.940 59.940|ITU-R BT.601-5 see naming standard
576i 720 576 16:15 43 Natural 15.625 50.000 25.000(ITU-R BT.601-5 ITU-R BT.601-5
576i2x 720 576 16:15 43 Natural 15.625 50.000 25.000(ITU-R BT.601-5 EIA/CEA-861-B #21
576i4x 720 576 16:15 43 Natural 15.625 50.000 25.000(ITU-R BT.601-5 EIA/CEA-861-B #25
576i# 768 576 1:1 4:3 Natural 15.625 50.000 25.000|ITU-R BT.601-5 common practice
576i#KA 640 480 1:1 4:3 Safe Title 15.625 50.000 25.000|ITU-R BT.601-5 W/SMPTE RP 27.3-1989 safe title common practice
576iLH 720 432 16:15 4:3 Letterbox 15.625 50.000 25.000|ITU-R BT.601-5 see naming standard
576iSH 720 576 16:15 4:3 Scope 15.625 50.000 25.000|ITU-R BT.601-5 see naming standard
576iWH 960 576 45 43 Widescreen 15.625 50.000 25.000(ITU-R BT.601-5 ITU-R BT.601-5 Part B Annex 1
576i2xLH 720 432 16:15 43 Letterbox 15.625 50.000 25.000(ITU-R BT.601-5
576i2xSH 720 576 16:15 43 Scope 15.625 50.000 25.000(ITU-R BT.601-5 EIA/CEA-861-B #22
576i4xSH 720 576 16:15 43 Scope 15.625 50.000 25.000(ITU-R BT.601-5 EIA/CEA-861-B #26
576p 720 576 16:15 43 Natural 31.250 50.000 50.000|ITU-R BT.601-5 ITU-R BT.1358 EIA/CEA-861-B #17
576p2x 720 576 16:15 43 Natural 31.250 50.000 50.000|ITU-R BT.601-5 EIA/CEA-861-B #29
576p# 768 576 1:1 4:3 Natural 31.250 50.000 50.000|ITU-R BT.601-5 common practice
576pLH 720 432 16:15 43 Letterbox 31.250 50.000 50.000|ITU-R BT.601-5
576pSH 720 576 16:15 43 Scope 31.250 50.000 50.000|ITU-R BT.601-5 EIA/CEA-861-B #18
576p2xSH 720 576 16:15 43 Scope 31.250 50.000 50.000|ITU-R BT.601-5 EIA/CEA-861-B #30
576pWH 960 576 4:5 4:3 Widescreen 31.250 50.000 50.000|ITU-R BT.601-5 see naming standard
720p50 1280 720 11 16:9 Natural 37.500 50.000 50.000|ITU-R BT.709-3 1125-line EIA/CEA-861-B #19
720p59 1280 720 11 16:9 Natural 44.955 59.940 59.940|ITU-R BT.709-3 1125-line |SMPTE 296M-1997 #2 EIA/CEA-861-B #04 EIA-770.3 #2 5
720p60 1280 720 11 Natural 45.000 60.000 60.000(ITU-R BT.709-3 1125-line |SMPTE 296M-1997 #1 EIA-770.3 #1 5
1035i29 1920 1035 509:531 16:9 Natural 33.716 59.940 29.970(ITU-R BT.709-3 1125-line |SMPTE 240M-1995 60/1.001 Hz 5
1035i30 1920 1035 509:531 Natural 33.750 60.000 30.000(ITU-R BT.709-3 1125-line |SMPTE 240M-1995 60 Hz 5
1080s23 1920 1080 1:1 Natural 26.973 47.952 23.976|ITU-R BT.709-3 1125-line |SMPTE 274M-1998 #11 segmented frame 5
1080s24 1920 1080 1:1 Natural 27.000 48.000 24.000|ITU-R BT.709-3 1125-line |SMPTE 274M-1998 #10 segmented frame 5
1080i25 1920 1080 11 Natural 28.125 50.000 25.000(ITU-R BT.709-3 1125-line |SMPTE 274M-1998 #6 EIA/CEA-861-B #20
1080i25 1920 1080 11 Natural 31.250 50.000 25.000(ITU-R BT.709-3 1125-line |SMPTE 295M-1997 #2
1080i29 1920 1080 11 Natural 33.716 59.940 29.970(ITU-R BT.709-3 1125-line |SMPTE 274M-1998 #5 EIA/CEA-861-B #05 EIA-770.3 #4 5
1080i30 1920 1080 11 Natural 33.750 60.000 30.000(ITU-R BT.709-3 1125-line |SMPTE 274M-1998 #4 EIA-770.3 #3 5
1080p23 1920 1080 11 Natural 26.973 23.976 23.976|ITU-R BT.709-3 1125-line |SMPTE 274M-1998 #11 EIA/CEA-861-B #32 5
1080p24 1920 1080 11 Natural 27.000 24.000 24.000(ITU-R BT.709-3 1125-line |SMPTE 274M-1998 #10 5
1080p25 1920 1080 11 Natural 28.125 25.000 25.000(ITU-R BT.709-3 1125-line |SMPTE 274M-1998 #9 EIA/CEA-861-B #33
1080p29 1920 1080 11 Natural 33.716 29.970 29.970(ITU-R BT.709-3 1125-line |SMPTE 274M-1998 #8 EIA/CEA-861-B #34 5
1080p30 1920 1080 11 Natural 33.750 30.000 30.000(ITU-R BT.709-3 1125-line |SMPTE 274M-1998 #7 5
1080p50 1920 1080 11 Natural 62.500 50.000 50.000|ITU-R BT.709-3 1125-line |SMPTE 295M-1997 #1
1080p50 1920 1080 11 16:9 16:9 Natural 56.250 50.000 50.000|ITU-R BT.709-3 1125-line |SMPTE 274M-1998 #3 EIA/CEA-861-B #31
1080p59 1920 1080 11 16:9 16:9 Natural 67.433 59.940 59.940|ITU-R BT.709-3 1125-line |SMPTE 274M-1998 #2 EIA/CEA-861-B #16 5
1080p60 1920 1080 11 16:9 16:9 Natural 67.500 60.000 60.000|ITU-R BT.709-3 1125-line |SMPTE 274M-1998 #1 5
Notes:

1. The progressive 240p formats can have either 242 or 243 total vertical lines, but only the 243-line format is listed here.
2. The progressive 240p format family can have a variable amount of horizontal resolution, but only the 360-pel case is listed here.
3. The progressive 288p formats can have either 312 or 313 total vertical lines, but only the 313-line format is listed here.
4. The progressive 288p format family can have a variable amount of horizontal resolution, but only the 360-pel case is listed here.
5. This format is detuned (lowered) by a factor of 1/1.001 for NTSC interoperability. This is optional. When not detuned, the frame rate in the format name is incremented by one and an integer frame rate is used instead (e.g. 59.94 is raised to exactly 60 Hz).
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Version 4 EIA/CEA-861-B
Format List
Ref #( s) 861B# Standard Long Nane A d Library 861B Nane [ New Library 861B Short Name [HRES [VRES |HTOT |VTOT [FRAT PRAT( nom PXAR [ FITM| CXAR | NCPP | NPPP | TUNE

1.1 1 DMT0659 DMT0660 DMT0659 640 480 800 525 59. 9401 |25174825.17 | 1:1 N A 1 1 1
1.2 1 DMT0660 DMI0660 640 480 800 525 60 25200000 1:1 N A 1 1 0
2.1 2 480p59 480p 480p59 720 480 858 525 59. 9401 | 27000000 8:9 N A 1 1 1
2.2 2 480p60 480p60 720 480 858 525 60 27027000 8:9 N A 1 1 0
3.1 3 480p59SH 480pSH 480p59SH 720 480 858 525 59. 9401 |27000000 8:9 S H 1 1 1
3.2 3 480p60SH 480p60SH 720 480 858 525 60 27027000 8:9 S H 1 1 0
4. 1 4 720p59 720p59 720p59 1280 |720 1650 |750 59.9401 |74175824.18 | 1:1 N H 1 1 1
4. 2 4 720p60 720p60 720p60 1280 |720 1650 |750 60 74250000 1:1 N H 1 1 0
5.1 5 1080i 29 1080i 29 1080i 29 1920 |1080 (2200 |1125 |29.97 74175824.18 | 1:1 N H 1 1 1
5.2 5 1080i 30 1080i 30 1080i 30 1920 (1080 |2200 |1125 (30 74250000 1:1 N H 1 1 0
6. 1 6 480i 2x29 480i 2x29 720 480 1716 |525 29.97 27000000 8:9 N A 2 1 1
6. 2 6 480i 2x30 480i 2x30 720 480 1716 |525 30 27027000 8:9 N A 2 1 0
7.1 7 480i 2x29SH 480i 2xS1 720 480 1716 |525 29.97 27000000 8:9 S H 2 1 1
7.2 7 480i 2x30SH 480i 2xS2 720 480 1716 |525 30 27027000 8:9 S H 2 1 0
F}. 1 8 240p2x59_1 240p2x_1 720 240 1716 |262 59. 9401 |26948571. 43 | 8:18 N A 2 1 1
I§. 2 8 240p2x60_1 240p2x_2 720 240 1716 |262 60 26975520 8:18 N A 2 1 0
8.3 8 240p2x59_2 240p2x_3 720 240 1716 |263 59. 9401 |27051428. 57 | 8:18 N A 2 1 1
8. 4 8 240p2x60_2 240p2x_4 720 240 1716 |263 60 27078480 8:18 N A 2 1 0
9.1 9 240p2x59SH_1 240p2xS1 720 240 1716 |262 59. 9401 |26948571. 43 | 8:18 S H 2 1 1
9.2 9 240p2x60SH_1 240p2xS2 720 240 1716 |262 60 26975520 8:18 S H 2 1 0
9.3 9 240p2x59SH_2 240p2xS3 720 240 1716 |263 59. 9401 |27051428. 57 | 8:18 S H 2 1 1
9. 4 9 240p2x60SH_2 240p2xS4 720 240 1716 |263 60 27078480 8:18 S H 2 1 0
10.1.01->10. 1J10 480i 4x29_ 480i 4x29 2880 |480 3432 |525 29.97 54000000 2:9 L [(2*X¥):9 1 XX 1
10. 2. 01->10. 2J10 480i 4x30_XX 480i 4x30 2880 [480 3432 |525 30 54054000 2:9 L |(2*XX):9] 1 XX 0
11.1.01->11.1J11 480i 4x29SH_XX 480i 4xS1 2880 |480 3432 |525 29.97 54000000 2:9 SHL (2*XX):9[ 1 XX 1
11.2.01->11.2J11 480i 4x30SH_XX 480i 4xS2 2880 [480 3432 |525 30 54054000 2:9 SHL [(2*XX):9] 1 XX 0
12.1.01->12.1J12 240p4x59_1XX 240p4x_1 2880 |240 3432 |262 59. 9401 |53897142.86 | 2:18 L 2*XX) : 1 1 XX 1
12.2.01->12.2]12 240p4x60_1XX 240p4x_2 2880 |240 3432 |262 60 53951040 2:18 L 2* XX) : 1 1 XX 0
12.3.01->12. 3]12 240p4x59_2XX 240p4x_3 2880 |240 3432 |263 59. 9401 |54102857. 14 | 2:18 L 2*XX) : 1 1 XX 1
12.4.01->12. 4]12 240p4x60_2XX 240p4x_4 2880 |240 3432 |263 60 54156960 2:18 L 2* XX) : 1 1 XX 0
13.1.01->13.1J13 240p4x59SH_1XX 240p4xS1 2880 |240 3432 |262 59. 9401 [53897142.86 | 2:18 | SHL [2*XX): 1 1 XX 1
13.2.01->13.2J13 240p4x60SH_1XX 240p4xS2 2880 |240 3432 |262 60 53951040 2:18 | SHL [2*XX): 1. 1 XX 0
13.3.01->13. 3J13 240p4x59SH_2XX 240p4xS3 2880 |240 3432 |263 59. 9401 [54102857.14 [ 2:18 | SHL [2*XX): 1, 1 XX 1
13.4.01->13.4J13 240p4x60SH_2XX 240p4xS4 2880 |240 3432 |263 60 54156960 2:18 | SHL [2*XX): 1. 1 XX 0
14.1 14 480p2x59 480p2x59 720 240 1716 |525 59. 9401 |54000000 8:18 N A 2 1 1
14.2 14 480p2x60 480p2x60 720 240 1716 |525 60 54054000 8:18 N A 2 1 0
15.1 15 480p2x59SH 480p2xS1 720 240 1716 |525 59. 9401 |54000000 8:18 S H 2 1 1
15.2 15 480p2x60SH 480p2xS2 720 240 1716 |525 60 54054000 8:18 S H 2 1 0
16. 1 16 1080p59 1080p59 1080p59 1920 |1080 [2200 |1125 |[59.9401 |148351648.4 | 1:1 N H 1 1 1
16. 2 16 1080p60 1080p60 1080p60 1920 (1080 |2200 |1125 (60 148500000 1:1 N H 1 1 0
17 17 576p50 576p50 576p50 720 576 864 625 50 27000000 16: 15 N A 1 1 0
18 18 576p50SH 576p50SH 576p50SH 720 576 864 625 50 27000000 16: 15 S H 1 1 0
19 19 720p50 720p50 720p50 1280 |720 1980 |750 50 74250000 1.1 N H 1 1 0
20 20 1080i 25 1080i 25 1080i 25 1920 (1080 |2640 |1125 (25 74250000 1:1 N H 1 1 0
21 21 576i 2x25 576i 2x25 720 576 1728 625 25 27000000 16: 15 N A 2 1 0
22 22 576i 2x25SH 576i 2xSH 720 576 1728 |625 25 27000000 16: 15 S H 2 1 0
23. 1 23 288p2x25_1 288p2x_1 720 288 1728 |312 50 26956800 16: 30 N A 2 1 0
23. 2 23 288p2x25_2 288p2x_2 720 288 1728 |313 50 27043200 16: 30 N A 2 1 0
23. 3 23 288p2x25_3 288p2x_3 720 288 1728 314 50 27129600 16: 30 N A 2 1 0
24. 1 24 288p2x25SH 1 288p2xS1 720 288 1728 |312 50 26956800 16: 30 S H 2 1 0
24. 2 24 288p2x25SH_2 288p2xS2 720 288 1728 |313 50 27043200 16: 30 S H 2 1 0
24. 3 24 288p2x25SH 3 288p2xS3 720 288 1728 (314 50 27129600 16: 30 S H 2 1 0
25.01->25. 10 |25 5761 4x25_ 576i 4x25 2880 |576 3456 |625 25 54000000 4:15 L 4*XX):194 1 XX 0
26. 01->26. 10 (26 576i 4x25SH_XX 576i 4xSH 2880 |576 3456 |625 25 54000000 4:15 | SHL [4*XX):1§ 1 XX 0
27.1.01->27.1/27 288p4x50_1XX 288p4x_1 2880 |288 3456 |312 50 53913600 4:30 L 4*XX) : 3 1 XX 0
27.2.01->27. 227 288p4x50_2XX 288p4x_2 2880 |288 3456 |313 50 54086400 4: 30 L 4* XX) : 3 1 XX 0
27.3.01->27. 3/27 288p4x50_3XX 288p4x_3 2880 |288 3456 (314 50 54259200 4:30 L 4*XX) : 3 1 XX 0
28. 1. 01->28. 1/28 288p4x50SH_1XX 288p4xS1 2880 |288 3456 [312 50 53913600 4:30 | SHL [4*XX): 3 1 XX 0
28. 2. 01->28. 2|28 288p4x50SH_2XX 288p4xS2 2880 |288 3456 |313 50 54086400 4:30 | SHL [4*XX):3 1 XX 0
28. 3. 01- >28. 3/28 288p4x50SH_3XX 288p4xS3 2880 |288 3456 [314 50 54259200 4:30 | SHL [4*XX): 3 1 XX 0
29 29 576p2x50 576p2x50 720 576 1728 625 50 54000000 16: 15 N A 2 1 0
30 30 576p2x50SH 576p2xSH 720 576 1728 |625 50 54000000 16: 15 S H 2 1 0
31 31 1080p50 1080p50 1080p50 1920 (1080 |2640 |1125 |50 148500000 1.1 N H 1 1 0
32. 1 32 1080p23 1080p23 1080p23 1920 [1080 [2750 |1125 [23.976 |74175824.18 | 1:1 N H 1 1 1
32. 2 32 1080p24 1080p24 1080p24 1920 |1080 [2750 |1125 (24 74250000 1.1 N H 1 1 0
33 33 1080p25 1080p25 1080p25 1920 (1080 |2640 |1125 (25 74250000 1:1 N H 1 1 0
34. 1 34 1080p29 1080p29 1080p29 1920 |1080 (2200 |1125 |29.97 74175824.18 | 1:1 N H 1 1 0
34. 2 34 1080p30 1080p30 1080p30 1920 (1080 |2200 |1125 (30 74250000 1.1 N H 1 1 1
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Version 4 EIA/CEA-861-B 7/9/2003
Format List

| | [Where pixel repetition factor varies XX = 01 to 10 [ 248[Total _For mat s | | 68Ti ni ngs | |
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Version 2.7 Computer 2/19/2003
Format Directory
# |Name HRES| VRES| Aperture PRAT HRAT FRAT| HSPP| VSPP|Type OrgVESAdoc LateVESAdoc OrgDate|OldName
1|SMT0660D 640 400 1.6 25.175 31.469 59.940 0 O[VESAstd SMT640_720x480V1.pdf 23-Jun-00{DDT6460
2[SMT0660 640 480| 1.3333333 25.175 31.469 59.940 0 0[VESAstd SMT640_720x480V1.pdf 23-Jun-00
3|DMTO0685F 640 350| 1.8285714 31.500 37.861 85.080 1 O[VESAstd VDMTPROP DMTv1r08.pdf 01-Mar-96|DMTO68A
4|DMT0685D 640 400 1.6 31.500 37.861 85.080 0 1|VESAstd VDMTPROP DMTv1r08.pdf 01-Mar-96/|DMT068B
5|DMT0660 640 480( 1.3333333 25.175 31.469 59.940 0 0f1BMstd DMTv1r08.pdf 22-Sep-88[VGA_m3
6/DMT0672 640 480| 1.3333333 31.500 37.861 72.809 0 0[VESAstd VS901101 DMTv1r08.pdf 02-Dec-92|VS901101
7|DMTO0675 640 480( 1.3333333 31.500 37.500 75.000 0 O[VESAstd VDMT75HZ DMTv1r08.pdf 04-Oct-93|DMT6475
8|DMT0685 640 480| 1.3333333 36.000 43.269 85.008 0 0[VESAstd VDMTPROP DMTv1r08.pdf 01-Mar-96/|DMT6485
9|SMT0760H 720 400 1.8 28.322 31.469 59.941 0 O[VESAstd SMT640_720x480V1.pdf 23-Jun-00
10|SMTO760V 720 480 1.5 28.322 31.469 59.941 0 0[VESAstd SMT640_720x480V1.pdf 23-Jun-00|DDT7260
11|DMTO785H 720 400 1.8 35.500 37.927 85.039 0 1|VESAstd VDMTPROP DMTv1r08.pdf 01-Mar-96|DMT7285
12|DMT0856 800 600( 1.3333333 36.000 35.156 56.250 1 1|VESAprop VG900601 DMTv1r08.pdf 06-Aug-90(VG900601
13|DMT0860 800 600| 1.3333333 40.000 37.879 60.317 1 1|VESAprop VG900602 DMTv1r08.pdf 06-Aug-90{VG900602
14|DMT0872 800 600( 1.3333333 50.000 48.077 72.188 1 1|VESAstd VS900603A DMTv1r08.pdf 06-Aug-90(VS900603
15|DMT0875 800 600| 1.3333333 49.500 46.875 75.000 1 1|VESAstd VDMT75HZ DMTv1r08.pdf 04-Oct-93|DMT8075
16|DMT0885 800 600( 1.3333333 56.250 53.674 85.061 1 1|VESAstd VDMTPROP DMTv1r08.pdf 01-Mar-96/DMT8085
17|DMT1043 1024 768| 1.3333333 44.900 35.522 i43.479 1 1|IBMstd DMTv1r08.pdf 22-Sep-88[VGA_m4
18|DMT1060 1024 768 1.3333333 65.000 48.363 60.004 0 O[VESAprop VG901101A DMTv1r08.pdf 10-Sep-91|VG901101
19|DMT1070 1024 768| 1.3333333 75.000 56.476 70.069 0 O[VESAstd VS910801-2 DMTv1r08.pdf 09-Aug-91{vS910801
20|DMT1075 1024 768 1.3333333 78.750 60.023 75.029 1 1|VESAstd VDMT75HZ DMTv1r08.pdf 04-Oct-93
21|DMT1085 1024 768| 1.3333333 94.500 68.677 84.997 1 1|VESAstd VDMTPROP DMTv1r08.pdf 01-Mar-96
22|DMT1170 1152 864 1.3333333 94.200 63.995 70.016 1 1|VESAprop VDMTREV DMTv1r06.pdf 01-Oct-95
23|DMT1175 1152 864| 1.3333333| 108.000 67.500 75.000 1 1|VESAstd VDMTPROP DMTv1r08.pdf 01-Mar-96
24|DMT1185 1152 864| 1.3333333| 121.500 77.487 85.057 1 1|VESAprop VDMT85HZ DMTv1r06.pdf 01-Oct-95
25|DMT1260A 1280 960| 1.3333333| 108.000 60.000 60.000 1 1|VESAstd VDMTPROP DMTv1r08.pdf 01-Mar-96|DMT126A
26|DMT1275A 1280 960( 1.3333333| 129.600 75.000 75.000 1 1|VESAprop VDMTREV DMTv1r06.pdf 01-Oct-95|DMT127A
27|DMT1285A 1280 960| 1.3333333| 148.500 85.938 85.002 1 1|VESAstd VDMTPROP DMTv1r08.pdf 01-Mar-96|DMT128A
28|DMT1243G 1280( 1024 1.25 78.750 43.633| i43.436 1 1 DMT1243
29|DMT1260G 1280| 1024 1.25| 108.000 63.981 60.020 1 1|VESAstd VDMTREV DMTv1r08.pdf 18-Dec-96|DMT1260
30|DMT1275G 1280( 1024 1.25| 135.000 79.976 75.025 1 1|VESAstd VDMT75HZ DMTv1r08.pdf 04-Oct-93|DMT1275
31|DMT1285G 1280| 1024 1.25| 157.500 91.146 85.024 1 1|VESAstd VDMTPROP DMTv1r08.pdf 01-Mar-96|DMT1285
32|DMT1648 1600 1200( 1.3333333| 135.000 62.500| i48.040 1 1
33|DMT1660 1600| 1200( 1.3333333| 162.000 75.000 60.000 1 1|VESAstd VDMTREV DMTv1r08.pdf 18-Dec-96
34|DMT1665 1600 1200| 1.3333333| 175.500 81.250 65.000 1 1|VESAstd VDMTREV DMTv1r08.pdf 18-Dec-96
35|DMT1670 1600| 1200( 1.3333333| 189.000 87.500 70.000 1 1|VESAstd VDMTREV DMTv1r08.pdf 18-Dec-96
36|DMT1675 1600 1200( 1.3333333| 202.500 93.750 75.000 1 1|VESAstd VDMTREV DMTv1r08.pdf 18-Dec-96
37|DMT1680 1600| 1200( 1.3333333| 216.000( 100.000 80.000 1 1
38|DMT1685 1600 1200( 1.3333333| 229.500 106.250 85.000 1 1|VESAstd VDMTREV DMTv1r08.pdf 18-Dec-96
39|DMT1760 1792| 1344 1.3333333| 204.750 83.640 60.000 0 1|VESAstd VDMTREV DMTv1r08.pdf 17-Sep-98
40|DMT1775 1792| 1344 1.3333333| 261.000( 106.270 74.997 0 1|VESAstd VDMTREV DMTv1r08.pdf 17-Sep-98
41|DMT1860 1856| 1392 1.3333333| 218.250 86.333 59.995 0 1|VESAstd VDMTREV DMTv1r08.pdf 17-Sep-98
42|DMT1875 1856 1392 1.3333333| 288.000( 112.500 75.000 0 1|VESAstd VDMTREV DMTv1r08.pdf 17-Sep-98
43|DMT1960 1920| 1440( 1.3333333| 234.000 90.000 60.000 0 1|VESAstd VDMTREV DMTv1r08.pdf 17-Sep-98
44|DMT1975 1920 1440( 1.3333333| 297.000( 112.500 75.000 0 1|VESAstd VDMTREV DMTv1r08.pdf 17-Sep-98
45|DMT2060 2048| 1536| 1.3333333| 239.933 95.820 60.000 0 1|VESAprop 21-Aug-98(GTF2060
46|DMT2075 2048| 1536| 1.3333333| 319.915| 120.450 75.000 0 1|VESAprop 21-Aug-98(GTF2075
M. Stockfisch Quantum Data Incorporated page 1 of 1



Version 2 New Conposite Video Circuit 9/ 10/ 2002

The new 802B TV output circuit inmproves conposite video performance
significantly. The new revision has significantly better multiburst
flatness and pul se response. The chronma/lunm nance linearity is also
greatly inproved. W adjusted the square-pixel formats, in the format
library of the new units, so that the DSS output timng stays
relatively constant as one swi tches between square to non-square pixe
formats (i.e. DSS output pulse timng, as nmeasured in m croseconds,
remains close to | TU-R BT. 601 as one switches between square and non-
square pixels).

That new version of the 802B provi des support for the foll ow ng
conposite video formats:

NTSCHKA Square pi xel NTSC with SMPTE RP 27. 3-1989
80%safe title area shrink

NTSC# Squar e pi xel NTSC

NTSC NTSC (I TUR BT. 601 525-1ine, 0.714V
vi deo, 0.286V sync, 7.5 | RE setup)

NTSC- LH NTSC with 16x9 Letterbox (sane as NTSC
except Letterbox)

NTSC- SH NTSC wi th 16x9 Ananorphic (same as NTSC
except Ananor phi c)

NTSC-J Japanese NTSC (same as NTSC except
without 7.5 | RE setup)

NTSC- JLH Japanese NTSC with 16x9 Letterbox (sane
as NTSG J except Letterbox)

NTSC- JSH Japanese NTSC with 16x9 Ananor phic (sane
as NTSG J except Ananor phic)

NTSC44 NTSC wi th PAL subcarrier (0.714V video,
0. 286V sync, 7.5 | RE setup)

PAL- 60 NTSC wi th PAL subcarrier & levels (0.700V
vi deo, 0.300V sync, nho setup)

PAL#KA Square pixel PAL with 83%safe title area
shri nk

PAL# Squar e pi xel PAL

PAL PAL (1 TU-R BT.601 625-1ine, 0.700V video,
0. 300V sync, no setup)

PAL- N PAL with nmodified subcarrier used in
Argentina, Paraguay and Uruguay

The new 802B vi deoboard does not support PAL-M which is only used in
Brazil . PAL-Mis unli ke other PAL nodul ation standards in that it uses
a 3.57561100MHz subcarrier and has characteristics that are
approximately the sane as NISC (525-line timng, 0.714V video, 0.286V
sync, 7.5 I RE setup).

You can tell if an 802B has this new capability using one of three
nmet hods:

1. Render the "GenStats" image and, under the "Options" headi ng, | ook
for the postscript "(AD)" after the letters "TV'. The postscript
"(AD)" indicates that the unit has the new and i nproved conposite video
capabilities.

2. Power-on the unit and view the nessages that appear on the LCD as
the unit powers-up. You can hold down and rel ease keys, after the
power is turned on, in order to slow down the rapid succession of

di splays - so that you can read them One of these displays shows the
letters "Main:" and "Video:". The nunber after the letters "Video:"

M. Stockfisch Quantum Data Incorporated page 1 of 2



Version 2 New Conposite Video Circuit 9/ 10/ 2002

i ndicate the revision-level of video board that is in the unit. The
vi deoboard revisions greater (or equal to) 71 have the inprovenents
di scussed in this note.

3. Al 802Bs manufactured after serial nunber 02090001 have the
i mproved vi deoboard in them Sone early beta units may exist with
serial nunbers below this val ue.

M. Stockfisch Quantum Data Incorporated page 2 of 2



Version 1.2 Avai | abl e Conposite Sync Types 6/ 18/ 2003

The following table Iists the conposite digital and anal og sync types
currently avail abl e on nmodern and upgraded Quantum Data products.

Tabl e 1 Avail abl e Conposite Sync Types

TYPE | Description TYPE ASCT DSCT SSST=5
CCDE STATUS
0 Conposite sync not all owed i mpl ement ed (04 (04 ERROR
1 SMPTE 274M p)/ 296M - VESA future ERROR [ ERROR ERROR
2 Type M - minus serration & eq i npl enent ed K K K
3 Type M - mnus eq i npl ement ed K K K
4 Type M (North American) i mpl ement ed (0.4 (0.4 (0.4
5 Australian AS 4933.1- 200X draft i mpl enent ed K K ERROR
6 Type N - minus serration & eq i mpl enent ed K K K
7 Type N - mnus eq future ERROR | ERROR ERROR
8 Type N (European) i mpl ement ed (04 (04 (04
9 SMPTE 274M p)/ 296M - EI A/ CEA i npl enent ed K ERROR ERROR
10 SMPTE 274M p)/ 296M - (DI i npl ement ed XK ERROR XK
11 SMPTE 295M - EI A/ CEA i mpl enent ed [0 ERROR ERROR
12 SMPTE 295M - DI i mpl ement ed 014 ERROR 014
13 SMPTE 274Mi) - VESA future ERROR | ERROR ERROR
14 SMPTE 274Mi) - EI A/ CEA i mpl enent ed K ERROR ERROR
15 SMPTE 274Mi) - QDI i npl enent ed K ERROR K

Unfortunately, when the EIA/ CEA recently defined the relationship

bet ween digital horizontal sync and anal og conposite sync (in El A/ CEA-
861-B), they did so using a napping that is inconpatible with the way
we defined it back in 1992 (before there were any HDTV standards with
digital TTL sync). CQur digital horizontal sync pul se began with the

| eadi ng edge of the negative alternation of the tri-Ilevel analog sync
pul se and ended with the trailing edge of the positive alternation of
the tri-level pulse. The new El A/ CEA standard, on the other hand, maps
the leading and trailing edges of digital horizontal sync to the

| eading and trailing edges of the positive alternation of the anal og
tri-level sync pulse. Because of this, our standard sync pul se del ay
was too short by one horizontal sync pul se width and our horizonta
sync pulse width twice as wide as it should be, relative to El A/ CEA-
861- B.

The solution to this problemwas to revise the CS type list as shown
above - adding new HDTV tri-level sync types (9, 11 and 14) so as to
all ow one to specify any one of the three possible mappings. The
exi sting QDI types continue to be supported w thout change. New

El A/ CEA types align the leading and trailing edges of the positive
alternation of the tri-level pulse with those of horizontal sync.
Future VESA types may align the |eading and trailing edges of the
negative alternation of the tri-level pulse with those of horizonta
sync.

Al the HDTV formats were updated in terms of their HSPD and HSPW
accordingly. Al HDTV formats in our l|ibrary now foll ow El A/ CEA-861-B
gui del i nes.

Recently, a new type of conposite sync (type 5) has been introduced by

St andards Australia. The sync is described in draft docunment AS
4933.1-200X and is very simlar to SMPTE 295M sync (types 11 and 12).

M St ockfisch Quantum Dat a | ncor porat ed page 1 of 1




How TSPG works...

The parameter only affects tri-level analog composite sync types (ASCT =1, 11, 12, 13, 14, & 15).

FMTN initidizes TSPG = 1.
The exact function of TSPG depends on the analog sync composite type (ASCT) that is selected (see Figure 1).

ASCT =1or 13VESA Tri-Level Mapping (future)

—>|  |=— HEPW = HSPW

TSPG=1

TSPG=0

|eHSPD9| |e HSPW

ASCT = 11 or 14 EIA/CEA Tri-Level Mapping

9| |e HEPW = HSPW

TSPG=1

TSPG=0

kk— HsD —>| | HsPw

ASCT =12 or 15 QDI Tri-Level Mapping

—>| |« HEPW=HSPWI2

TSPG=1

TSPG=0

M. Stockfisch
Version 1.0

[<—HsPD — [<— HsPw 06/26/2003




Version 1.5 Australian 50Hz HD Formats for CRT Displays 6/20/2003

Introducing the “Australian” Timings

The timings, currently being used to drive high-definition televisions, are largely based on industry
standard professional broadcast studio formats (such as ITU-R BT.601-5, ITU-R BT.709-5, ITU-R
BT.1358-98, SMPTE 274M-1998, SMPTE 295M-1997, and SMPTE 296M-2001). When used to
drive 50Hz consumer CRT-based displays, these timings require four different line rates and
three different blanking ratios to be accepted (as summarized in Table 1).

Table 1 Modern “Professional” Display Timings

Format Active Active Total Total Line . Frame Line Pixel
Name(s) Pixels Lines Pixels Lines Blank Flelds Rate Rate Rate
(%) (Hz) (KHz) (MHz)
576i 720 576 864 625 20 2 25 15.625 13.500
576p50 720 576 864 625 20 1 50 31.250 | 27.000
720p50 1280 720 1650 750 28.91 1 50 37.500 | 74.250
1080i25, 1080s25 1920 1080 2640 1125 37.50 2 25 28.125 | 74.250

CRT-based displays typically have difficulty making glitchless transitions and maintaining
centering when presented with varying line rates and blanking ratios.

Recently, Standards Australia has floated a draft revision (AS 4933.1—200X version 5-A dated
November 2002) of a standard (first published as AS 4933.1—2000), which includes a new set of
formats that reduce the number of line rate & blanking ratio combinations to one. In this new
scheme, a set-top-box (STB) receives and decompresses incoming “professionally” timed content
and scan converts it to one of two alternate frame timings; namely, 625-lines @ 50 frames/sec or
1250-lines @ 25 frames/sec. Both of these output frame timings share a common line rate and
blanking ratio. With line rate and blanking ratio now fixed, glitches and centering problems are
completely eliminated. Figures 1 & 2 illustrate the various scan conversions that are involved.

Library Formats
Our new format library now includes all of the timings that you will need to test your displays for
compatibility with the proposed timings, which are listed in Table 2.

Table 2 Original “Legacy” Australian Timings

Format Content | Content | Active | Active | Total Total Line . Frame Line Pixel
Name(s) Pixels Lines Pixels | Lines | Pixels | Lines Blank | Fields Rate Rate Rate
(%) (Hz) (KHz) | (MHz)
576i50WL 720 576 720 576 1152 625 20 2 50 31.250 | 36.000
576i50WH 960 576 960 576 1152 625 20 2 50 31.250 | 36.000
576pWL 720 576 720 576 1152 625 20 1 50 31.250 | 36.000
576pWH 960 576 960 576 1152 625 20 1 50 31.250 | 36.000
1152iLA 720 576 720 1152 | 1152 | 1250 20 2 25 31.250 | 36.000
1152iSH 1280 720 1280 1152 | 1536 | 1250 20 2 25 31.250 | 48.000
1152iLH 1920 1080 1920 1080 | 2304 | 1250 20 2 25 31.250 | 72.000

Our new library also includes an alternate set of non-proprietary Australian-compatible timings
(see Table 3), whose line parameters have been “SMPTE -tuned”. The formats in this set have
been adjusted slightly, from the original draft timings of AS 4933.1-200X, so as to follow the latest
ITU_R BT.709-5 recommendations regarding pixel rate.

M. Stockfisch Quantum Data Incorporated page 1 of 3




Version 1.5 Australian 50Hz HD Formats for CRT Displays 6/20/2003

Table 3 Modern “SMPTE-tuned” Australian Timings

Format Content | Content | Active | Active Total Total Line . Frame Line Pixel
Name(s) Pixels Lines Pixels | Lines Pixels | Lines Blank | Fields Rate Rate Rate
(%) (Hz) (KHz) (MHz)
576i50 L 720 576 720 576 1188 625 | 23.75 2 50 31.250 | 37.125
576i50 H 960 576 960 576 1188 625 | 23.75 2 50 31.250 | 37.125
576pWL_ 720 576 720 576 1188 625 | 23.75 1 50 31.250 | 37.125
576pWH_ 960 576 960 576 1188 625 | 23.75 1 50 31.250 | 37.125
1152iLA_ 720 576 720 1152 1188 1250 | 23.75 2 25 31.250 | 37.125
1152iSH_ 1280 720 1280 1152 1584 1250 | 23.75 2 25 31.250 | 49.500
1152iLH_ 1920 1080 1920 1080 2376 1250 | 23.75 2 25 31.250 | 74.250

Modern television signals (i.e. those described in Part 2 of ITU-RBT.709-5) are harmonically
related to 148.5MHz, whereas legacy signals (i.e. those described in Part 1 of ITU-R BT.709-5)
are not - they are instead tuned to 144MHz. 148.5MHz and 144MHz are harmonics of 4.752GHz,
which is out of the range of ordinary digital logic. Therefore, both sets of pixel frequencies cannot
be easily derived from a common fixed clock source, without resorting to PLL technology. ITU-R
BT.709-5 recommends, "...for new HDTV programme production and international exchange,
systems described in Part 2 are preferred”. In other words, formats based on 148.5MHz are now
preferred. The timings in the alternate Australian set, provided in our new library, are all
harmonically tuned to 148.5MHz in keeping with Part 2 of ITU_R BT.709-5. In order to allow
formats from the modern and legacy sets to be distinguished, the names of the modern "SMPTE-
tuned" timings have underlines in them. Figures 3 & 4 show the equivalent “SMPTE-tuned”
mappings that might be provided by a STB.

STB Received Format Versus CRT Display Interconnect Format

To summarize, formats received (over the air) by a STB can be mapped to alternate CRT
interconnect formats in order to keep horizontal timing glitch-free and centered. Table 4 lists
some important cases. This table assumes that the physical screen of the display has a 16:9
aspect ratio.

Table 4 STB Received Formats Versus CRT Interconnect Formats

STB CRT Interconnect CRT Interconnect
Received STB Scan Conversion ' Legacy Modem “SMPTEtuned”
Format Signal Format Signal Format
Name(s) Long Name Short Name Long Name Short Name
576i Double Field Rate & Letterbox 576i50WHLA 576i50WL 576i50WHLA _ 576i50_L
2/1 Vertical Scope & Letterbox 1152iLSA 1152iLA 1152iLSA_ 1152iLA
576p Letterbox 576pWHLA 576pWL 576pWHLA_ 576pWL_
720p50 4/5 Vertical Scope 720 to 576-lines 576pWH 576pWH 576pWH_ 576pWH_
8/5 Vertical Scope 720 to 1152-lines 1152iSH 1152iSH 1152iSH_ 1152iSH_
1080i25, 108025 Pixel /Line Halved & Letterbox 576i59WH 576i59WH 576iSQWH_ 576i§0_H
Letterbox 1152iLH 1152iLH 1152iLH_ 1152iLH_

New Sync Types
The new Australian timings utilize two new sync types: composite type 5 and separate type 6.
Composite type 5 can be used to specify Australian analog composite sync (ACS) and digital
composite sync (DCS) via ASCT and DSCT parameters, respectively. In addition, separate sync
type 6 can be used to specify Australian digital separate sync (DSS) via the DSST parameter.

M. Stockfisch
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Version 1.5 Australian 50Hz HD Formats for CRT Displays 6/20/2003

Special Even-Total Interlace

The high-definition (HD) timings, of the AS 4933.1—200X draft standard, are loosely based on
selected timings from the SMPTE 295M-1997, ITU-R BT.1358-98, and ITU-R BT.709-5 (Section
5 1250/50/2:1 system) standards. In the case of the 1152-line timings, a system almost identical
to the 1250/50/2:1 system - described in the SMPTE 295M-1997 & ITU-R BT.709-5 standards - is
used. This system utilizes a special interlacing technique that requires the display to have special
vertical deflection circuitry. All of the 1152i formats have an even number of total lines per frame
(625 x 2 = 1250), which does not provide for a naturally interlaced scanning raster. The frame
must be electronically split in two unequal fields (624.5 and 625.5 lines) and a special DC-
coupled vertical raster deflection circuit used. If not present, the two interlaced fields will be
perfectly paired and will lay directly on top of each other — resulting in a distorted and under
sampled 625-line picture.

Zoom Logic

Australian-compatible displays are required to apply a 6.7% vertical zoom, in order to fill the
screen and square the pixels, whenever the (1080-letterboxed-in-1152) formats 1152iLH &
1152iLH_ are present. The presence of these formats can be detected as follows:

1. In the case of digital or analog composite sync (ACS or DCS), 1152iLH & 1152iLH_ can
be detected by the presence of a very short ¥-line vertical sync pulse width. In all of the
other cases (i.e. 576i50WL, 576i50WL_, 576pWL, 576pWL_, 576pWH, 576pWH_,
1152iLA, 1152iLA_, 1152iSH, 1152iSH_, and 576i50), the vertical sync pulse width is 5-
lines, so that the two modes can be easily distinguished via suitable low-pass filter and
pulse dropout detector.

2. In the case of digital separate sync (DSS), the presence 1152iLH & 1152iLH_ can be
detected by comparing horizontal and vertical sync polarity. The horizontal and vertical
sync polarities will be opposite whenever either of these formats (1152iLH & 1152iLH_) is
present, while the polarities will be the same in the other cases (i.e. 576i50WL, 576i50_L,
576i50WH, 576i50_H, 576pWL, 576pWL_, 576pWH, 576pWH_, 1152iLA, 1152iLA_,
1152iSH, and 1152iSH_). In both cases, the vertical sync width remains at 5-lines.

Vertical Sync Pulse Width Special Case

Whenever the 1152iLH & 1152iLH_ formats are present, you will note that the width of the vertical
sync pulse is automatically switched from “2-line to 5-lines in response to a change from either
composite sync type (ACS or DCS) to separate (DSS) sync, respectively. Normally, this sort of
change would require two separate formats — one for composite sync and one for digital sync —
and would force you to switch formats instead of just sync types via the usual ACS, DCS, or DSS
keys or SSST parameter sync selection controls. In order to avoid this complication, we have
added special logic, in the case of composite sync type number 5, that causes the composite
vertical sync pulse width to be automatically shortened to ¥-line, whenever a composite sync
type is selected and the horizontal (HSPP) and vertical (VSPP) sync pulse polarities of the format
are opposite.
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HTOT=1152 and HTOTHRES=1152/960=1.20 @31.25KHz

HRES=960 I

; STB receives ;
| 576125 720X576 @ 25Hz SD transmission "A" |
| and vertically scopes (stretches) image 1
i by a factor of 1152:576=2.00:1 lines/pixel. |
| The "S"scoped image is then letterboxed "L" |
' within the 16:9 aperture of a legacy? |
36MHz 960x1152 @ 25Hz video signal
yielding
((16-4)/(960-240)):((9/1152)*(2.00:1)) =
1.0666:1
SD rectangular content pixels on screen.

}% HRES=720 H{

HTOT=1536 and HTOT/HRES=1536/1280=1.20 @31.25KHz
HRES=1280

=1152

VRES
VTOT=1250 @ 25Hz

STB receives
720p50 1280x720 @ 50Hz HD transmission "H"
and vertically scopes (stretches) image
by a factor of 1152:720=1.60:1 lines/pixel.
The "S" scoped image is then placed into the
16:9 aperture of a
legacy! 48MHz 1280x1152 @ 25Hz video signal
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(16/1280):((9/1152)*(1.60:1)) = 1:1
HD square content pixels on screen.
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HTOT=2304 and HTOT/HRES=2304/1920=1.20 @ 31.25KHz

HRES=1920

STB receives
1080i25 1920x1080 @ 25Hz HD transmission "H",
which is letterboxed "L" within the 6.67% taller 5:3 aperture of
a legacy! 72MHz 1920x1152 @ 25Hz video signal.
Display scan height is increased by 6.67%
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HD square content pixels on screen.
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I HRES'=960 I

STB receives .
576p50 720X576 @ 50Hz SD transmission . N
i or | S
576125 720X576 @ 25Hz SD transmission "A", . © 0 576i50WHLA
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legacy! up-sampled widescreen "W" . 2] S76pWHLA
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SD rectangular content pixels on screen. ..
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}% HRES=720
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HD rectangular content pixels on screen.
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Figure 2 Australian Progressive 50 Frames/second 16:9 Rasters
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; STB receives ;
| 576125 720X576 @ 25Hz SD transmission "A" |
5 and vertically scopes (stretches) image 1
i by a factor of 1152:576=2.00:1 lines/pixel. |
| The "S"scoped image is then letterboxed "L" |
' within the 16:9 aperture of a modernt |
37.125MHz 960x1152 @ 25Hz video signal
yielding
((16-4)/(960-240)):((9/1152)*(2.00:1)) =
1.0666:1
SD rectangular content pixels on screen.
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(a.k.a. 1152iLA )
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720p50 1280x720 @ 50Hz HD transmission "H"
and vertically scopes (stretches) image
by a factor of 1152:720=1.60:1 lines/pixel.
The "S" scoped image is then placed into the
16:9 aperture of a
modern! 49.5MHz 1280x1152 @ 25Hz video signal
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(16/1280):((9/1152)*(1.60:1)) = 1:1
HD square content pixels on screen.
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1250 @ 25Hz

1152iSH_
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HTOT=2376 and HTOT/HRES=2376/1920=1.2375 @ 31.25KHz
HRES=1920

STB receives
1080i25 1920x1080 @ 25Hz HD transmission "H",
which is letterboxed "L" within the 6.67% taller 5:3 aperture of
a modern! 74.25MHz 1920x1152 @ 25Hz video signal.
Display scan height is increased by 6.67%
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(16/1920):((9/1152)*(1.067)) = 1:1
HD square content pixels on screen.
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Figure 3 SMPTE-tuned Australian Interlaced 25 Frames/second 16:9 Rasters
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NOTES

1 Modern television signals (i.e. those described in Part 2 of ITU-R BT.709-5) are harmonically related

to 148.5MHz, whereas legacy signals (i.e. those described in Part 1 of ITU-R BT.709-5) are not - they are

instead tuned to harmonics of 144MHz. 148.5MHz and 144MHz are harmonics of 4.752GHz, which is out of the
range of ordinary digital logic. Therefore, both sets of pixel frequencies cannot be easily derived from a common
fixed clock source, without resorting to PLL technology. ITU-R BT.709-5 recommends that "for new HDTV
programme production and international exchange, systems described in Part 2 [i.e. those based on 148.5MHz]
are preferred". Quantum Data has created an alternate set of non-proprietary compatible Australian timings,
whose line timings are slightly changed from the original 144MHz-based draft timings of AS 4933.1-200X. This
alternate set is harmonically tuned to148.5MHz in keeping with Part 2 of ITU_R BT.709-5. In order to allow formats
from the two sets to be distinguished, the names of the modern "SMPTE-tuned" timings contain underline characters.

Set-Top-Box (STB)

Standard Definition (SD)

High Definition (HD)

4:3 Aspect Ratio (A)

16:9 Aspect Ratio (H)
Widescreen Sampling Rate (W)
Scope (S)

All vertical rates given are frame rates. The 576i50 formats listed have a field rate of 100Hz.

Legacy television content contains pixels having a nominal (4/720):(3/576)=1.0666:1 rectangular shape, which require
similarly shaped on-screen pixels in order to avoid distortion.



Version 2.3
02-21-2003
M. Stockfisch

VTOT - VRES = 19 blank

SCAN =1 PROGRESSIVE SYSTEM, VRES ODD FRAME (LIKE FIELD 1 OF SMPTE 170M)
VRES 43
VTOT =262 VSPD=3 — VSPW =3 —
QD line number | 260 | 261 | 0 | 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9 | 10 | 11 | 12 | 13 | 14 | 15 | 16 | 17 | 18
SMPTE line number | 261 | 262 | 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9 | 10 | 11 | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19

top of picture
minimum blanking (SMPTE 125M-1995) _
minimum blanking (SMPTE 170M-1999)
nominal blanking (SMPTE 170M-1999)
I blanking (SMPTE 170M-1999)

DSCT=2 CSYNC H H H H H ‘ ‘ H H H H H
I

HSYNC
DSST=1 ‘ ‘

VSYNC

FRAMEN

bottom of picture

ASCT =2

—
—
—
—
—
—
—
—
—
—1
—
—
—

INTERLACED SYSTEM, FIRST FIELD (LIKE FIELD 1 OF SMPTE 170M)

((VTOT-1)/2)-(VRES/2)=19 blank
86 (even modified half-lines) begin EIA/SMPTE 1st field, F=0, NTSC color fields | & Il
VTOT = 525 (must be odd) VSPD =3 - VSPW =3 -
v=1 V=0
QDlinenumber | 523 | 524 | o I 1| 2 3 4 | 5 | 6 | 71 8 9 | 10 | 1 I 12 | 138 | 14 | 15 | 16 | 17 | 18 | 19 | 20 | 22 | 2 | 23 | 24 |
SMPTE line number | 524 | 525 | 1 | 2 | 3 | 4 | 5 | 6 ! 7 ! 8 ! 9 l 20 1 11 ¢ 122 | 13 | 14 | 15 I 16 | 17z | 18 | 19 | 20 I 22 | 2 | 23 | 24 | 25 |

top of picture

ASCT =2

minimum blanking (SMPTE 125M-1995) —_—
minimum blanking (SMPTE 170M-1999)
nominal blanking (SMPTE 170M-1999)

I blanking (SMPTE 170M-1999)

U | | | | S| [N | | | | S ] ] |} | S | S| Bn|
HSVNCHHH H

DSST=1 ‘ ‘
VSYNC
FRAVEN
| ((VTOT-1)/2)-(VRES/2)+1=20 blank ]
F» INTERLACED SYSTEM, SECOND FIELD (LIKE FIELD 2 OF SMPTE 170M-1999)
extra blank line begin EIA'SMPTE 2nd field, F=1, NTSC color fields Il & IV
’——‘ v=1 v=0
QD line number 260 | 261 262 263 | 264 | 285 | 266 | 267 | 268 | 209 | 270 | 2710 | 272 | 273 | 274 | 275 | 276 | 277 | 278 | 279 | 280 | 281 | 282 | 283 | 284 | 285 | 286 |
SMPTElinenumber | 261 | 262 | 263 | 264 | 265 | 266 | 267 | 268 | 260 | 270 | 272 | 272 | 273 | 274 | 275 | 276 | 277 | 278 | 279 | 280 | 281 | 282 | 283 | 284 | 285 | 286 | 287 |
suppress half-line extended half-line

I
minimum blanking (SMPTE 125M-1995) _
‘ [:: minimum blanking (SMPTE 170M-1999)

‘ } nominal blanking (SMPTE 170M-1999)
} maximum blanking (SMPTE 170M-1999)

R [ N O Y I N
VSYNC 1/2 line delay 4.‘ r_f ‘

FRAMEN

Composite Sync Type 2 (Type M -minus serrations & equalizers)



Version 1.2
03-14-2003
by M. Stockfisch

((VTOT-1)/2)-(VRES/2) =33 blank 404-lines
|— INTERLACED SYSTEM, FIRST FIELD (LIKE FIELD 1 OF EIA RS-343-A)
08 (even to suppress half-line) ’—> begin EIA/SMPTE 1st field
VTOT = 875 (must be odd) VSPD =3 ‘ VSPW =3 |
QD line number | 873 | 874 | 0 | 1 | 2 | | 4 | 5 | 6 | 7 | 8 | 9 | 10 | 11 | 12 | 13 | 14 | | 29 | 30 | 31 | 32 | 33 | 34 | 35 | 36 | 37 |
SMPTE line number | 874 | 875 | 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9 | 10 | 11 | 12 | 13 | 14 | 15 | | 30 | 31 | 32 | 33 | 34 | 35 | 36 | 37 | 38 |
ASCT =2

top of picture

DSCT=2 CSYNC H H H H H ‘

r
[ | ] | | | s ] | | o |
OO | | | | | | e s | | | | o |
VSYNC ‘ ‘

DSST=1

((VTOT-1)/2)-(VRES/2)+1=34 blank { 404-lines
INTERLACED SYSTEM, SECOND FIELD (LIKE FIELD 2 OF EIA RS-343-A)
extra blank line ’_. begin EIA'SMPTE 2nd field
QD line number 435 | 436 437 438 | 439 I 441 | 442 | 443 | 444 | 445 | 446 | 447 | 448 | 449 | 450 | 451 | | 465 | 466 | 467 | 468 | 469
SMPTE line number | 442 | 443 | 444 | 445 | 446 | 447 | 448 | 449 | 450 | 451 | 452 | | 466 | 467 | 468 | 469 | 470

[ I | | | R [
conc [ | s ] | | | | S o | ] | | | | |
e ] N ] S | S | S | | | | | | s |
vome 112 line delay  —] r-f ‘

Composite Sync Type 2 (Type M minus serrations & equalizers)



SCAN =1
VRES =483
VTOT =525

QD line number
SMPTE line number

ASCT =3

DSCT=3 CSYNC
HSYNC

DSST=1
VSYNC

LINEN

FRAMEN

Version 2.3
02-21-2003
M. Stockfisch

VTOT - VRES = 42 blank |

—= PROGRESSIVE SYSTEM, FRAME
|

|

I 523 | 524 | 0 | 1 | 2 | 3 | 4 | 5

VSPD=6 } VSPW = 6
|
| 524 | 525 | 1 | 2 | 3 | 4 | 5 | 6 |

a2 | 43 1 a4 1 a5 | a6 | a7 |

bottom of picture

Composte Sync Type 3 (Type M minus equalizers)



Version 1.1

by M. Stockfisch

VTOT - VRES = 20 blank 02-21-2003
SCAN=1 PROGRESSIVE SYSTEM, FRAME (LIKE FIELD 1 OF EIA RS-170-A)
VRES = 242
VTOT = 262
VSPD=3 — VSPW =3 —
QDlinenumber | 260 | 262 | o I 1 | 2 | 3 a4 5 | 6 | 7 1 8 9 I 10 I 11 I 12 | 13 | 14 | 15 | 16 | 17 | |
SMPTElinenumber | 261 | 262 | 1 | 2 3 1 a4 5 | 6 | 7 8 | 9 I 10 I 11 I 12 | 13 | 14 | 15 | 16 | 17 | 18 | |

bottom of picture

minimum blanking (SMPTE 125M-1995) B — |

minimum blanking (EIA RS-170-A) |

nominal blanking (EIA RS-170-A) |
blanking (EIA RS-170-A)

| | s S | | | | |

ASCT =4

:
|
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
— —
—
—
—

DSST=1 ‘ ‘
VSYNC
FRAMEN
((VTOT-1)/2)-(VRES/2) =20 blank
SCAN =2 INTERLACED SYSTEM, FIRST FIELD (LIKE FIELD 1 OF EIA RS-170-A)
VRES = 484 (even suppresses half-iine) begin EIA/SMPTE 1st field, F=0, NTSC color fields | & il
VTOT = 525 (must be odd)
VSPD =3 — VSPW =3 —
QDlinenumber | 523 | s24 | o I 1 | 2 1 3 I 4 I s |1 & | 7 1 8 | 9 | 10 | 1 | 12 | 138 | 14 | 15 | 16 | 17 | |
SMPTElinenumber | 524 | s25 | 1 I 2 I 3 | 4 |1 s 1 & | 7 1 8 | 9 I 100 | 11 | 12 | 138 | 1 | 15 | 1 | 17 | 18 | |

bottom of picture

minimum blanking (SMPTE 125M-1995) B — |

minimum blanking (EIA RS-170-A) |

nominal blanking (EIA RS-170-A) |
blanking (EIA RS-170-A)

| | s S | | | | |
SOV | | S | | o ) s | S | | | | W |

ASCT =4

— —
—
—
—

DSST=1 ‘ ‘
VSYNC
FRAMEN
| ((VTOT-1)/2)-(VRES/2)+1=21blank ]
F. INTERLACED SYSTEM, SECOND FIELD (LIKE FIELD 2 OF EIA RS-170-A) ‘
extra blank line ’—. begin EIA/SMPTE 2nd field, F=1, NTSC color fields Il & IV
QD line number 260 | 261 262 263 | 264 | 265 | 206 | 267 | 268 | 269 | 270 | 271 | 272 | 273 | 274 | 2r5 | 276 | 277 | 278 | 279 | 280 | 281 |
SMPTElinenumber | 261 | 262 | 263 | 264 | 265 | 266 | 267 | 268 | 260 | 270 | 272 | 272 | 273 | 274 | 275 | 276 | 277 | 278 | 279 | 280 | 281 | 282 |
suppress half-line suppress half-line

I
‘ ‘ [:: minimum blanking (SMPTE 125M-1995) —_———— | ‘ ‘
minimum blanking (EIA RS-170-A) |

L nominal blanking (EIA RS-170-A) 1
L maximum blanking (EIA RS-170-A) 1

WOV | | S | e e s s | s | | |

1/2line delay —»| rA— ‘
VSYNC
FRAMEN

Composite Sync Type 4 (Type M with suppressed half-lines)



VTOT - VRES = 19 blank

Version 2.3

SCAN=1 PROGRESSIVE SYSTEM, QUANTUM DATA AMERICAN FRAME (LIKE FIELD 1 OF SMPTE 170M-1999)
VRES = 243
VTOT = 262
VSPD=3 — VSPW =3 —
QDlinenumber | 260 | 261 | 0 | 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9 | 10 | 11 | 12
SMPTElinenumber | 261 | 262 | 1 | 2 | 3 4 | 5 | [ 7 1 g | 9 I 10 I 11 | 12 | 13

bottom of picture

02-21-2003
M. Stockfisch
|
|

V=0
B3 I 14 1 15 116 | 17 1 18 9 I 20 | 22 I 2 | 23 | 24 |
4 I 15 | 16 | 17 1 18 | 19 20 |22 I 2 I 23 | 24 | 25 |

ASCT =4

minimum blanking (SMPTE 125M-1995) _
minimum blanking (SMPTE 170M-1999) and digital blanking (SMPTE 125M-1995)
nominal blanking (SMPTE 170M-1999)

} blanking (SMPTE 170M-1999)

DSST=1 ‘ ‘
VSYNC
FRAVEN
((VTOT-1)/2)-(VRES/2) =19 blank
SCAN =2 INTERLACED SYSTEM, FIRST FIELD (LIKE FIELD 1 OF SMPTE 125M-1995)

VRES = 486 (even modifed half-lines)
VTOT = 525 (must be odd)

begin EIA/SMPTE 1st field, F=0, NTSC color fields | & Il

VSPD =3 — VSPW =3 —
v=1
QDlinenumber | 523 | s24 | o I 1 I 2 | 3 | 4 1 s 1 & | 7 1 & | 9 I 10 | 11 | 12
SMPTE line number | 524 | 525 | 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9 | 10 | 11 | 12 | 13

V=0
|
|

B8 I 14 1 15 116 | 17 1 18 9 I 20 | 22 I 2 | 23 | 24 |
4 I 15 | 16 | 17 1 18 | 19 20 |22 I 2 I 23 | 24 | 25 |

ASCT =4

minimum blanking (SMPTE 170M-1999) and digital blanking (SMPTE 125M-1995)
minimum blanking (SMPTE 125M-1995) _—

nom}nal blanking (SMPTE 170M-1999)

maximum blanking (SMPTE 170M-1999)

S | A | e s o

WSSV | | S | | S ] o ] | S | | | B |

DSST=1 ‘ ‘
VSYNC

Froven [

INTERLACED SYSTEM, SECOND FIELD (LIKE FIELD 2 OF SMPTE125-1995)
’—~ begin EIA/SMPTE 2nd field, F=1, NTSC color fields Il & IV

o

_ extra blank line

v=1
QD line number 260 | 261 262 263 | 264 | 265 | 206 | 267 | 268 | 269 | 270 | 271 | 272 | 2713 | 274
SMPTElinenumber | 261 | 262 | 263 | 264 | 265 | 266 | 267 | 288 | 260 | 270 | 271 | 272 | 273 | 2714 | 275

suppress half-line

((VTOT-1)/2)-(VRES/2)+1=20 blank

V=0
275 | 276 | 277 | 278 | 279 | 280 | 281 | 282 | 283 | 284 | 285 | 286 |
276 | 277 | 278 | 279 | 280 | 280 | 282 | 283 | 284 | 285 | 286 | 287 |

digital blanking (SMPTE 125M-1995)

[:: minimum blanking (SMPTE 125M-1995)
minimum blanking (EIA RS-170-A)

L nominal blanking (EIA RS-170-A)

maximum blanking (EIA RS-170-A)

SO e | |

WSSV | | A | | S ) | | | S | | | B |

1/2line delay —»| rA— ‘
VSYNC

FRAMEN

Composite Sync Type 4 (Type M with modified half-lines so as to follow digital blanking and yield 486-lines)



Version 1.0
02-27-03
M. Stockfisch

PRAT =27.000E6 [ PixelRate = 1.485GHz / 55 = 27.000MHz = (12MHz minimum BW * 2.2 Nyquist samples) ]
HRAT = (15750/1.001) = 15.734265734 [ horizontal rate offset for NTSC interoperability )
HTOT = 1716 [ PixelRate / HRAT ]
2
[ PixelRate * 10.9uS |
[ PixelRate * 1.5uS ]

126 [ PixelRate * 4.7uS |
[ PixelRate * 2.35uS |
[ HorizontalVerticalSerrationAdjustment = ( HSPW - (PixelRate * 4.44uS interval between field serration pulses ) ) ]
HBPD =0
HBPW =738 [ PixelRate * 27.3uS ]
AVSS =0.714
ASSS =0.286

[5.4% =0.714* 7.5IRE ]

VRES = 485 - 1 = 484 (minus one, as legacy half-lines are suppressed for compatibility with modern computer graphics)
VTOT = 525 (must be odd)

((VTOT-1)/2)-(VRES /2) =20 blank 242-lines
|——= INTERLACED SYSTEM, FIRST FIELD (LIKE FIELD 1 OF EIA RS-170-A)
’_> begin EIA'SMPTE 1st field, F=0, NTSC color fields I & Il

optional test, cue, and control
VSPD =3 ‘ VSPW =3 —
|
|

top-most line

QD line number |
ElAline number |

ASCT =4
e | A | e e ]
HSYNC
DSST=1
VSYNC
LINEN
FRAMEN
| ((VTOT-1)/2)-(VRES/2)+1=21 blank 242-lines
F INTERLACED SYSTEM, SECOND FIELD (LIKE FIELD 2 OF EIA RS-170-A)
optional test, cue, and control
extra blank line ’_; begin EIA/SMPTE 2nd field, F=1, NTSC color fields Il & IV P suppress half-line
QD line number | 260 | 261 262 263 | 264 | 265 | 266 | 267 | 268 | 269 | 270 | 271 | 272 | 273 | 274
ElAline number | 261 | 262 | 263 | 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9 | 10 | 11 | 12

i
! suppress half-line
I
I

oo L LTI rryvrrmrerner f J J
WACVSS | ] S || | ) ) ) ) O | N | BN | N1

1/2 line delay —»‘ r-f ‘
VSYNC
LINEN
FRAMEN

Composite Sync Type 4 (NATO Defense Standard STANAG Class C 525-line timing minus legacy half-lines)



Version 2.0
03-14-03
M. Stockfisch

PRAT =45.000E6 [ PixelRate = 1.485GHz / 33 = 45.000MHz = (20MHz minimum BW * 2.2 Nyquist samples) ]

HRAT = 26250/1.001 = 26223.776224 [note: horizontal rate is offset for NTSC compatibility ]

HTOT = 1716 [ PixelRate / HRAT ]

01

315 [ PixelRate * 7.0uS ]

[ PixelRate * 0.9uS ]

HSPW =124 [ PixelRate * 2.75uS ]

HVSA =34 [ HorizontalVerticalSerrationAdjustment = ( HSPW - (PixelRate * 2.0uS interval between field serration pulses) ) ]

HBPW =768 [ PixelRate * 17.05uS ]
AVSS =0.714
ASSS =0.286
[5.4% =0.714 * 7.5IRE |

2
VRES =809 - 1 = 808 (minus one, as legacy half-lines are suppressed for compatibility with modern computer graphics)
VTOT = 875 (must be odd)

((VTOT-1)/2)-(VRES /2)=233blank 404-lines
— INTERLACED SYSTEM, FIRST FIELD (LIKE FIELD 1 OF EIA RS-170-A)
’—» begin EIA/SMPTE 1st field, F=0, NTSC color fields | & Il
top-most line
|
|

QD line number

VSPD =3 ‘
|
EIA line number |

VSPW =3 i optional test, cue, and control _
|
|

bottom-most line

ASCT =4

DSCT=4 CSYNC

HSYNC
DSST=1
VSYNC
LINEN
FRAMEN
| ((VTOT-1)/2)-(VRES/2)+1=34blank f 404-lines
F. INTERLACED SYSTEM, SECOND FIELD (LIKE FIELD 2 OF EIA RS-170-A)
extra blank line ’_. begin EIA/SMPTE 2nd field, F=1, NTSC color fields Il & IV optional test, cue, and control suppress half-ine
QD line number 435 | 436 437 438 | 439 | 440 | 441 | 442 | 443 | 444 | 445 | a4 | 447

436 | 437 | 438 | 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9 | 10

EIA line number

i
! suppress half-line
I
I

SV | S | ] |
ACVS | N | | | ) ) ) | | O | BN | B

1/2 line delay —»‘ r-f ‘
VSYNC /
LINEN u u u u u u u u u u u u u u
FRAMEN

Composite Sync Type 4 (NATO Defense Standard STANAG Class A 875-line timing minus legacy half-lines)



SCAN =2

Version 1.0
06/20/2003

by M. Stockfisch
Quantum Data

™ INTERLACED SYSTEM, FIRST FIELD OF QUANTUM DATA CS TYPE 5 & DSS TYPE 6

VRES = 1080 (must be even)
VTOT = 1250 (must be even)

——————— VSPD=23

(VTOT/2)-(VRES/2) =85BLANK

™ BEGIN FIRST DIGITAL FIELD OF AS 4933.1-200X STANDARD

WSPW=5 ———————*

QD line number 1248 1249 0 . 20 21 22 23 24 25 26 27 28 29 30 31 84 85 86
SMPTE line number | 1226 | 1227 | 1228 | e I 1248 | 1249 | 1250 1 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9 | . | 62 63 | 64 |
_—— bottom of picture EQUB=0 —»~— top of picture
— EQUA=1
VA
I S0 v UL
v | N | | | | | A | | | | | | | | v | | | | o |
DSST =6 ‘
VSPP=0 VSYNC // //
N S e S
FRAMEN
INTERLACED SYSTEM, SECOND FIELD OF QUANTUM DATA CS TYPE 5 & DSS TYPE 6
(VTOT/2)-(VRES/2) =85BLANK
}—> BEGIN SECOND DIGITAL FIELD OF AS 4933.1-200X STANDARD
QD line number | 623 | 624 625 | s 645 | 646 | 647 | 648 | 649 | 650 | 651 | 652 | 653 654 655 656 | | 709 710 711 |
SMPTE line number | 601 | 602 603 I N | 623 I 624 I 625 I 626 I 627 | 628 | 629 I 630 I 631 632 633 634 I I 687 688 689 I
1076 1078 1 3
SO | | | A V | I
S | | | P Y | S N | A 1,
VSYNC / / ‘ / /
N L L I
FRAMEN

* Special case: VSPW is reduced to 0.5-line,

whenever analog sync is selected and the digital
separate sync types have been programmed for
opposite polarity (i.e. HSPP not equal to VSPP).

"Australian" Composite Sync Type 5 1152iLH (per AS4933.1-200X)



Version 1.0
06/20/2003

by M. Stockfisch
Quantum Data

SCAN = 2 ™ INTERLACED SYSTEM, FIRST FIELD OF QUANTUM DATA CS TYPE 5 & DSS TYPE 6
VRES = 1152 (must be even) (VTOT/2)-(VRES/2) =49 BLANK
VTOT = 1250 (must be even) ’—‘ BEGIN FIRST DIGITAL FIELD OF AS 4933.1-200X STANDARD
——————————————— VSPD=5 ‘ VSPW=5 ———————*™
QD line number | 1248 | 1249 0 I 1 I 2 I 3 I 4 5 I 6 I 7 I 8 I 9 10 | 1| 12 | 3 ] 48 49 | 50 |
SMPTE line number | 1244 | 1245 | 1246 | 1247 | 1248 | 1249 | 1250 1 | 2 | 3 | 4 | 5 6 7 | 8 | 9 | L | 44 45 | 46 |
_—— bottom of picture EQUB =0 —* —* EQUA=1 top of picture ~

ASCT =5

L | | o A N VA |
PSSPV | A | A | | | | S | ] ] | | ) S O | | | |
|

DSST =6 ‘
VSPP =1 VSYNC

L.NENJuumuuuuuuuuuuuuu

INTERLACED SYSTEM, SECOND FIELD OF QUANTUM DATA CS TYPE 5 & DSS TYPE 6
(VTOT/2)-(VRES/2) =49 BLANK

}—> BEGIN SECOND DIGITAL FIELD OF AS 4933.1-200X STANDARD

QD line number | 623 | 624 625 | 626 627 | 628 | 629 | 630 | 631 | 632 | 633 | 634 | 635 | 636 | 637 | 638 | s | 673 674 | 675 |
SMPTE line number | 619 | 620 621 | 622 | 623 | 624 | 625 | 626 | 627 | 628 | 629 I 630 I 631 I 632 I 633 I 634 I T I 669 670 I 671 I
1148 1150 1 3

VSYNC ‘
w o ooy uou o Uy Uy Uy ooy

FRAMEN

In

SOV L N | | | S S S | S ] | | U S | |
|

LI

"Australian" Composite Sync Type 5 1152iSH (per AS4933.1-200X)



Version 1.1
02-24-2003
by M. Stockfisch

SCAN =1 [—> PROGRESSIVE SYSTEM, FRAME (LIKE FIRST FIELD OF ITU-R BT.470-6 PAL STANDARD)
VRES =288

VTOT - VRES = 24 blank

VTOT =312 |
|» VSPD =2 Hr VSPW=3 ——*|
D line number | 310 311 0 1 2 3 | 4 5 | 6 | 71 8 | 9 | 100 I 1 I 12 I 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20 I 20 | 2 | 23 | 24 |
|
| | 1 | 2 | 3 | 4 | 5 |

|
ITU line number | 309 | 310 | 311 312 6 | 7 | 8 | 16 | 17 | 18 I 19 | 20 | 21 | 22 | 23 |

psct=6 HHHHHHHHHHHHHHHHHUH

LINEN

Fraie [
DSCT=6 CSYNC H H H H

WOV | e | | | S | | —1
peeT=e VSYNC

©
=
15}
.
=
N
Y}
N
@
N
IS
=
@

—1
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
p—

SCAN =1 {— PROGRESSIVE SYSTEM, FRAME (LIKE FIRST FIELD OF ITU-R BT.470-6 PAL STANDARD)
VRES =288
VTOT = 313 VTOT - VRES = 25 blank
VSPD =3 t VSPW=3 ——*|
QDlinenumber | 311 | 312 0 1 2 3 4 | 5 6 | 71 8 | 9 | 100 I 1 I 12 I 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20 I 20 | 2 | 23 | 24 |
ITUline number | 309 | 310 | 311 | 312 | 313 | 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9 | 10 | 1| 12 | 13 | 14| 15 | 16 | 17 | 18 | 19 | 20 | 21 | 22 |
286 287 bottom of pix top of pix o
aser=6 1 1 1 (| A | R VR
LINEN

FRAMEN ’—‘

DSCT=6 CSYNC H H H H

—1
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
|

——

——

=

DSCT =5
VSYNC

Composite Sync Type 6 Progressive (Type N minus serrations & equalizers with maximum centered even VRES and odd & even VTOT)



Version 1.1
02-21-2003

by M. Stockfisch

SCAN =1
VRES =287
VTOT =312

QD line number
ITU line number

bottom of pix

ASCT=6

LINEN

FRAMEN

DSCT=6 CSYNC
HSYNC

DSCT =5
VSYNC

SCAN =1
VRES =287
VTOT =313

QD line number
ITU line number

bottom of pix

ASCT =6

LINEN

FRAMEN

DSCT=6 CSYNC
HSYNC

DSCT =5
VSYNC

|
| 310

286

311

PROGRESSIVE SYSTEM, FRAME (LIKE FIRST FIELD OF ITU-R BT.470-6 PAL STANDARD)

VTOT - VRES = 25 blank

VSPD =2 i VSPW =3
o I 1 2 3 4 5 6 | 7 1 8 | o I 10 I 12 | 12 | 13 | 14 | 15 | 1 | 17 I 18 | 19 | 20 | 22 I 2 | 23 | 2 | 25 | 26 |
811 | 312 | 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9 | 10 | 1 | 12 | 13 | 14 | 15 | 6 | 17 | 18 | 19 I 20 ! 21 | 22 | 23 | 24 I 25 |

T L 1 1 e 1 (| | | R T

PROGRESSIVE SYSTEM, FRAME (LIKE FIRST FIELD OF ITU-R BT.470-6 PAL STANDARD)

VTOT - VRES = 26 blank

VSPD =3 i VSPW =3 ———*|
0 ! 1 ! 2 3 ! 4 | 5 6 ! 7 ! 8 ! 9 Il o1 112 b1 14 L1516 L1718 L 19 I 20 22 b2 123 124 1 25 1 26 |
|31 | 312 | 313 | 1 | 2 | 3 | 4 5 | 6 | 7 | 8 | 9 Il 10 I 112 | 12 | 13 | 14 | 15 | 16 | 17 | 18 I 19 I 20 | 22 1 22 | 23 | 24 |

1 L 1 1 e 1 (| | | R |

a0

Composite Sync Type 6 Progressive (Type N minus serrations & equalizers with maximum centered odd VRES and odd & even VTOT)



Version 1.2
02-24-2003
by M. Stockfisch

SCAN =2
VRES = 576 (even modified half-lines)
VTOT =625 (must be odd)
'—“ INTERLACED SYSTEM, FIRST FIELD (LIKE FIRST FIELD OF ITU-R BT.470-6 PAL STANDARD)

((VTOT-1)/2)- (VRES/2) = 24 blank | 288-lines ——
|‘i VSPD=2 —* VSPW=3 ——*|

extend half-line

extend half-line

V=
‘ v=1
QDlinenumber | 623 |\ 624 o I 1 2 3 4 5 | 6 | 7 8 | 9 I 100 | 12 1 12 | 18 | 14 | 15 | 1 | 17 | 18 | 19 | 20 | 21 | 22 | 23 24 I 25 |
ITUline number | 622 | 623 | 624 | 625 | 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9 | 10 | 11 | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 |
| bottom of pix top of pix i
573 1575 0! 2
[ -
I | | | N N A
LINEN
FRAMEN
o [ | | — ] | | | | ] | | | | s | ] | | | |
S A | A | | | | | S e | | | S S ] | | o |
DSST=5
VSYNC
'—> INTERLACED SYSTEM, SECOND FIELD (LIKE SECOND FIELD OF ITU-R BT.470-6 PAL STANDARD)
‘ ((VTOT-1)/2)-(VRES/2)+1=25blank 288-lines —
extra blank line
| — V=0
QDline number | 310 I 312 | 312 | 313 | 314 | 35 | 36 | 317 | 318 | 319 | 30 | 321 | 32 | 323 | 324 | 35 | 36 | 32 | 328 | 329 | 30 | 31 | 332 | 333 | 334 | 35 | 33 337 |
ITUline number | 309 | 310 | 311 | 312 | 313 | 34 | 315 | 36 | 317 | 38 | 319 | 30 | 31 | 32 | 33 | 34 | 35 | 36 | 327 | 38 | 329 | 30 | 331 | 32 | 33 | 334 | 35 | 33 |

H‘ L 1/2 line delay

Composite Sync Type 6 Interlaced (Type N minus serrations & equalizers with maximum centered even VRES)



Version 1.2
02-21-2003
by M. Stockfisch

SCAN =2

VRES = 575 (odd modified half-lines)

VTOT = 625 (must be odd)

f—" INTERLACED SYSTEM, FIRST FIELD (LIKE FIRST FIELD OF ITU-R BT.470-6 PAL STANDARD)

((VTOT-1)/2)- ((VRES-1)/2) =25 blank ' 288-lines
VSPD =3 ' vsPw=3 ——|
‘ v=0 extend half-ine
| T

QD line number | 624 0 11 2 1 3 | 4 1 s 6 | 7 1 & | ¢ | 10 | 1 | 122 | 1 | 1 | 15 | 1 | 17 | 18 | 19 | 20 | 2o | 22 | 23 | 24 25 /I 26 |

ITUlinenumber | 622 | 623 | 624 | 65 | 1 | 2 | 3 1 4 | 5 | 6 | 7 | 8 | 9 I 10 | 11 | 12 | 13 | 14 | 15 | 1 | 17 | 18 | 19 | 20 | 21 | 2 | 23 [I 22 |
- T
[ suppress half-line top of pix !

573 | 1| 0! 2

;

ascr=6 B 1 1 1 1 (| A | R T

FRAMEN’—‘

pser=s conc [ 11 ] | ) ) O S o S S ] ]} | ) ) | | | A |
APPSR | S | S | S ] ]} | ) ) ) S A O S | ] | | | | N |
DSST:EVSYNC

extra active line f— INTERLACED SYSTEM, SECOND FIELD (LIKE SECOND FIELD OF ITU-R BT.470-6 PAL STANDARD) ‘
™~ ((VTOT-1)/2)-((VRES-1)/2)=25blank 287-lines
‘ V=0
QD line number 322 | 313 | 314 | 315 | 316 | 317 | 318 | 319 | 320 | 321 | 322 | 323 | 3224 | 35 | 36 | 327 | 328 | 329 | 30 | 3 | 32 | 333 | 334 | 335 | 36 | 337 338 | 339 |
ITU line number 310 | 311 | 312 | 313 | 314 | 315 | 316 | 317 | 318 | 319 | 320 | 321 | 322 | 323 | 324 | 325 | 326 | 327 | 328 | 329 | 330 | 331 | 332 | 333 | 334 | 335 | 336 | 337 |
bottom of pix 574 V=1 1 3

S T N (I
S | O O |
VSYNC

—" L 1/2 line advance

Composite Sync Type 6 Interlaced (Type N minus serrations & equalizers with maximum centered odd VRES)
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SCAN=1

VRES = 288 (max even - while maintaining equilization pulses)

VTOT =313

" PROGRESSIVE SYSTEM, FRAME (LIKE FIRST FIELD OF ITU-R BT.470-6 I/PAL STANDARD)
VTOT - VRES = 25 blank
VSPD =3 VSPW =3
QD line number | 312 0 | 1 | 2 | 4 | 5 6 | | 10 | 11 | 12 | 13 | 14 | 15 | 16 17 18 19 I 20 | 21 | 22 | 23 24 | 25 | 26 | 27 | 28 |
ITUline number | 310 | 311 | 312 | 313 | 1 | 2 | 3 4 | | 8 | 9 | 0 | 1m | 12 | 13 | 14 15 16 17 | 18 | 19 | 20 [ 21 22 | 23 I 24 | 25 I 26 |
top of pix
bottom of pix 287 0 N 2 3
ascr=s [ I A (| (| o0 U1
LINEN
FRAVEN
p— I ] | | | | S | | T J | | A | —
wne [ LTI I — . n mn - n - n n "n 17 | — I nn
DSST=5
VSYNC
SCAN =2
VRES = 572 (max even - while maintaining centering and equilization pulses)
VTOT = 625 (must be odd)
[~ INTERLACED SYSTEM, FIRST FIELD (FIRST FIELD OF ITU-R BT.470-6 /PAL STANDARD)
((VTOT-1)/2)-(VRES/2) =26 blank 286-ines ——
VSPD =4 VSPW=3 ———
bottom of pix top of pix
S
QD line number | | 624 0 1 2 | 3 | 4 | 5 | 6 7 | [ oI S A - I C O L () 17 18 19 |20 121 o2 |23 24 I 25 1 2 27 /1 28 |
ITUline number | 621 | 622 | 623 | 624 | 65 | 1 | 2 I 3 | 4 | | | 9 1 10 I o1 I 12 1 13 14 15 % | 17 1 18 | 19 | 20 21 1 2 1 23 I 24/ 1 25 I
L blanked half-line blanked haliine n . )
571 i L
I o A A I A (| (| o0 U1 Ul
LINEN
FRAVEN
oscr=s cone || 1 1 ] | | | S | B | B | AN | | | | | | | v |
WOV | | | | | | | S | A — | S | | | | I | | | | | | S | | |
DSST=5
VSYNC
'—» INTERLACED SYSTEM, SECOND FIELD (SECOND FIELD OF ITU-R BT.470-6 /PAL STANDARD)
((VTOT-1)/2)-(VRES/2)+1=27 blank 286-lines ——
extra blank line
v=1 V=0
QD line number | 311 | 312 | 313 | 314 | 315 | 316 | 317 | 318 | 319 | I 322 | 323 | 324 | 325 | 36 | 327 | 328 329 330 331 | 332 | 333 | 33 | 33 36 | 337 | 33 | 339 340 | 341 |
ITU line number | 308 | 309 I 30 | 3112 | 312 | 33 | 314 | 315 | 316 | I 319 | 320 | 321 | 322 | 323 | 324 | 325 326 327 328 | 329 | 330 | 331 | 332 333 | 33 | 33 | 33 | 337 | 338 |
570 1 3

LINEN

FRAMEN

CSYNCH

HSYNC H

— —
p—
p—
p—
p—

VSYNC

—»‘ L— 12 line delay

Composite Sync Type 8 (Type N with maximum centered even VRES)
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SCAN =1
VRES =287
VTOT =313

QD line number |
CCIR line number |

bottom of pix

ASCT=8

LINEN

FRAMEN

PROGRESSIVE SYSTEM, FRAME (LIKE FIRST FIELD OF ITU-R BT.470-6 PAL STANDARD)

VSPD =3 i VSPW=3 ——
311 0 | 1 | 2 3 | 4 | 5 6 | 7 |
39 | 30 | 311 | 312 | 1 | 2 | 3 4 ! 5 !

VTOT - VRES = 26 blank

8 | 9 10 | 22 I 23 | 24 | 25 | 26

6 ! 7 ! 8 ! 20 22 122 123 1 24
top of pix

p of pi o

DSCT =8 CSYNC

HSYNC H

L,

DSCT =5
VSYNC

SCAN =2
VRES = 575 (odd modified
VTOT =625 (must be odd)

half-lines)

f—" INTERLACED SYSTEM, FIRST FIELD (LIKE FIRST FIELD OF ITU-R BT.470-6 PAL STANDARD)

((VTOT-1)/2)-((VRES-1)/2) =25 blank \ 288-lines
VSPD =3 i VSPW=3 ——
v=1 ‘ V=0 extend half-line
QD line number | 624 | 0 | 1 | 2 | 3 | 4 | 5 6 | 7 | 8 | 9 | 10 | 11 | 12 | 13 | 14 | 15 | 16 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24
ITUlinenumber | 622 | 623 | 624 | 625 | 1 | 2 | 3 4 | 5 | 6 | 7 1 8 I 9 I 10 | 11 | 12 | 13 | 14 s | 18 | 17 1 18 | 19 | 20 I 21 | 22
" blank haif-ine top of pix
L
ol I
LINEN
FRAMEN
| S | e | ] | s | ] | e ) | | |
S | S | | | e | | | | | | B | N | S | | | | o |
DSCT=5
VSYNC
'—' INTERLACED SYSTEM, SECOND FIELD (LIKE SECOND FIELD OF ITU-R BT.470-6 PAL STANDARD)
((VTOT-1)/2)-((VRES-1)/2)=25blank + 287-lines
extra active line
V=0
QD line number 322 | 313 | 314 | 315 | 316 | 317 | 318 | 319 | 320 | 321 | 322 | 323 | 324 | 35 | 36 | 327 | 328 | 329 33 | 331 | 332 | 333 | 33 | 335 | 33 | 337 338 |
ITU line number 310 | 311 | 312 | 313 | 314 | 315 | 316 | 317 | 318 | 319 | 320 | 321 | 322 | 323 | 324 | 325 | 326 | 327 328 | 329 | 330 | 331 | 332 | 333 | 334 | 335 | 336 |
bottom of pix 574 v=l 1
LINEN
FRAMEN
S e ] ] ) | | | o | e Jrn jqg Jm J- 71 J &
WOV | I | N S | | | | | S | S | | | | ] | | S | | | A | |
VSYNC

—" L 1/2 line advance

Composite Sync Type 8 (Type N with odd VRES)
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SCAN =2

VRES = 576 (even modified half-lines)
VTOT = 625 (must be odd)

QD line number
ITU line number

ASCT =4

LINEN

FRAMEN
DSCT=4 csyne
HSYNC

DSST=1
VSYNC

QD line number
ITU line number

LINEN

FRAMEN

HSYNC

VSYNC

4" INTERLACED SYSTEM, FIRST FIELD (LIKE FIRST FIELD OF ITU-R BT.470-6 I/PAL STANDARD)

((VTOT-1)/2)-(VRES/2) =24 blank 288-lines
VSPD =2 i VSPW =3 |
EQUB=2 —*| EQUA=2 —»|
V-1 V=0 extend half-ine

811 | o312 | o 1| 2 | 3 4 5 6 7 8 | 9 I 100 I 12 | 12 I 13 | 14 | 15 | 16 | 17 | 18 | 19 | 2 | 22 | 2 | 23 24 /I 25 |
I 622 | 623 | 624 | 625 | 1 2 3 4 | 5 | 6 | 7 8 9 I 100 ! 11 I 2122 I 13 | 14 I 15 | 16 | 17 | 18 | 19 I 20 | 22 I 2 | 23 [I 24 |

bottom of pix top of pix ]

extend half-line 0! 2

_l

drop eq-pulse

| ] ) ) ) ] ] ] | | | | |
" i
i [
T
T
_ extra blank line extend VS pulse
’—> INTERLACED SYSTEM, SECOND FIELD (LIKE SECOND FIELD OF ITU-R BT.470-6 /PAL STANDARD)
((VTOT-1)/2)-(VRES/2)+1=25blank 288-lines
‘ ‘ V=0
I 810 | 3112 | 312 | 313 | 314 | 315 | 36 | 37 | 318 | 319 | 320 | 321 | 32 | 323 | 324 | 35 | 36 | 37 | 328 | 39 | 3% | 33 | 32 | 333 | 334 | 35 | 33 337 |
Il 89 | 30 | 311 | 312 | 33 | 314 | 35 | 36 | 317 | 318 | 319 | 320 | 321 | 32 | 323 | 34 | 35 | 36 | 32 | 38 | 39 | 33 | 31 | 332 | 333 | 33 | 33 | 3% |
572 574 V=1 1

extend eq-pulse

338
337

-

extend VS pulse

1/2 line delay

Full 576i Frame Implemented Using Composite Sync Type 4
(switch to Type M with modified half-lines so as to follow digital blanking and yield 576-lines)



Version 1.0
02-28-2003
by M. Stockfisch

PRAT = 33.000E6

HRAT = 15625
HTOT = 2112
HRES = 1716
HBNK = 396
HSPD =50
HSPW =156
HEPW =78

AVSS = 0.700
ASSS = 0.300
AVPS = 0.0
AVPG =0
GAMC =0
GAMA = 1.0

[ PixelRate = 1.485GHz / 45 = 33.000MHz = (15MHz minimum BW * 2.2 Nyquist samples) ]
[ PixelRate / HRAT ]
[ PixelRate * 12uS |
[ PixelRate * 1.5uS ]
[ PixelRate * 4.7uS ]
[ PixelRate * 2.35uS ]
[ HorizontalVerticalSerrationAdjustment = ( HSPW - (PixelRate * 4.44uS

[ PixelRate * 27.3uS |

[0.0% = 0.700 * OIRE |

VRES = 575 (legacy half-lines are merged in top line for compatibility with modern computer graphics)
VTOT = 625 (must be odd)

interval between field serration pulses ))]

f— INTERLACED SYSTEM, FIRST FIELD (LIKE FIRST FIELD OF ITU-R BT.470-6 PAL STANDARD)
((VTOT-1)/2)-((VRES-1)/2) =25 blank | 288-lines
VSPD =3 i VSPW=3 ———>
V=1 V=0 extend hal-ine
QDline number | 624 | o 1 2 3| 4 | 5 6 | 71 8 | 9 I 100 | 12 1 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24
ITUline number | 622 | 623 | 624 | 625 | 1 | 2 | 3 4 | 5 | 6 | 7 ! 8 ! 9 ! 10 | 1| 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20 I 22 I 22
blank half-line top line

o]

@

o]

S

W

®

8
—
—

R ) E—

R ) E—

s R —
s R —
s R —
s R —
s R —
s R —
s R —
s R —
s R —
s R —
s R —

I
]
I

INTERLACED SYSTEM, SECOND FIELD (LIKE SECOND FIELD OF ITU-R BT.470-6 PAL STANDARD)

((VTOT-1)/2)-((VRES-1)/2)=25blank + 287-lines
extra active line
~ V=0
QD line number 312 | 313 | 314 | 35 | 36 | 37 | 318 | 39 | 320 | 321 | 32 | 323 | 324 | 35 | 326 | 37 | 328 | 39 | 33 | 31 | 332 | 33 | 334 | 35 | 33 | 337 338 |
ITU line number 310 | 311 | 312 | 313 | 314 | 315 | 316 | 317 | 318 | 319 | 320 | 321 | 322 | 323 | 324 | 325 | 326 | 327 | 328 | 329 | 330 | 331 | 332 | 333 | 334 | 335 | 336 |
bottom line 1/2 line advance 1

—

:
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
— =
j— —
=

VSYNC

LINEN

FRAMEN

Composite Sync Type 8 (NATO Defense Standard STANAG Class B 625-line timing with legacy half-lines merged into one full-line at top)
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\S/gég N ;20 —= SMPTE 296M PROGRESSIVE SYSTEM, 720p59 HDTV FRAME with EIA/CEA standard digital sync alignment
VTOT = 750 VTOT - VRES = 30 BLANK
‘ [¢e———— VSPD=5 ‘ VSPW =5 —»‘
QD line number | 748 749 0 I 1 I 2 I 3 I 4 5 I 6 I 7 I 8 9 10 I 11 I 12 I 13 I 29 30 I 31
SMPTE linenumber | 744 | 745 | 746 | 747 | 748 | 749 | 750 I I 8 I 9 I 25 | 26 | 27

— | — bottom of picture

!

—

—
—
—
—
—
—

HSYNC

S N o B B e e -
[ | N I N

Lo n,
VSYNC u

L.NENJuumuuuuuuuuuuuuu

Composite Tri-Level Sync Type 9 (SMPTE 296M) with EIA/CEA Digital Sync Alignment
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SCAN = 1 ——» PROGRESSIVE SYSTEM, EVEN VRES FRAME (SMPTE 295M PROGRESSIVE STANDARD)
VRES = 1080 VTOT - VRES = 170 BLANK
VTOT = 1250 VSPD =9 | VSPW =1 "7
QD line number | 1248 1249 0 I 1 I 2 I 3 I 4 I 5 I 6 I 7 I 8 9 10 I 11 I 12 I 13 I e I 169
SMPTE line number | 1239 | 1240 | 1241 | 1242 | 1243 | 1244 | 1245 | 1246 | 1247 | 1248 | 1249 | 1250 | 1 I 2 I 3 I 4 I . I 160
—— bottom of picture EQUB =0 EQUA=0 top of picture ~
ASCT =11 \J-‘
WV | S | A S | | A | | AN S N P [
DSST=3
VSYNC //
w o U Uy Uy Uy U U oy Uy Uyl
FRAMEN
SCAN =2

VRES = 1080 (or 1152) [must be even]
VTOT = 1250 [must be even]

— INTERLACED SYSTEM, EVEN VRES FIRST FIELD (SMPTE 295M 1080-line or ITU-R BT.709-3 1152-line INTERLACE STANDARDS)

(VTOT/2)-(VRES/2) =85BLANK

BEGIN FIRST DIGITAL FIELD OF SMPTE 295M STANDARD F=0 . .
top of 1152-line picture
I

-

VSPD =4 VSPW = 1 top of 1080-line picture
QD line number | 1248 | 1249 0 I 1 I 2 I 3 ‘ 4 I 6 I 7 I I a7 | 48 | 49 // I s0 | 51 | I 84 85 I 86 |
SMPTE line number | 1244 | 1245 | 1246 | 1247 | 1248 | 1249 | 1250 | 1 I 2 I 3 I I 43 I 44 I 45 1| 46 I 47 [ 80 81 | | 82 I
_— bottom of picture EQUB=0 EQUA=0 1 S 71 1 77777 1 1 77777 : : 77777 : 7
| | | | | | | | 0 2
W y Lo G @ @ i O (36) (8)
ASCT =11
we L1 0 0T, T, T
DSST=3
VSYNC
/ /
P I e O I O e O O O O R
FRAMEN
f—= INTERLACED SYSTEM, EVEN VRES SECOND FIELD (SMPTE 295M 1080-line or ITU-R BT.709-3 1152-line INTERLACE STANDARDS)
(VTOT/2)-(VRES/2) =85BLANK
’—* BEGIN SECOND DIGITAL FIELD OF SMPTE 295M STANDARD F=1
QD line number | 623 | 624 625 | 626 | 627 | 628 | 629 630 | 631 | 632 I 672 | 673 | 674 | 675 | 676 | | 709 710 | 711 |
SMPTE line number | 619 | 620 621 | 622 | 623 | 624 | 625 | 626 | 627 I 628 | 668 I 669 I 670 | 671 | 672 | I 705 706 | 707 |
1 3

—
—
—

—

(37) (39)

e ]
- U U U U 00Uy

Composite Tri-Level Sync Type 11 (even VRES per SMPTE 295M or ITU-R BT.709-3) with EIA/CEA Digital Sync Alignment



SCAN =1
VRES = 1080
VTOT = 1125
QD line number | 1123
SMPTE line number | 1120

1124
1121

Version 1.0
02-21-2003
by M. Stockfisch

— PROGRESSIVE SYSTEM, EVEN VRES FRAME (OBSOLETE SMPTE 274M-1995 PROGRESSIVE STANDARD - REPLACED BY TYPE 9 IN SMPTE 274M-1998)

VTOT - VRES = 45 BLANK
EQUA=1 rf
9 10 | 11 | 12 | 13

~——————— VSPD=4 i VSPW =5 —"

5 | 6 | 7 | 8 I 44
a4

top of picture ~_

0 I 1 I 2 I 3 4 I
| 1122 | 1123 | 1124 | 1125 | 1 I 2 I 3 I 4 I 5 I 6 I 7 I 8 I 9 I 10

I
| .
1—— bottom of picture EQUB=0
1 /)
ASCT =14
[ | | I | | S || S S A N
DSST=1 ‘ ‘
VSYNC
/
P o O U O N O
FRAMEN
SCAN = 2 — INTERLACED SYSTEM, EVEN VRES FIRST FIELD (SMPTE 274M-1998 INTERLACE STANDARD)
VRES = 1080 (even for this timing) ((VTOT-1)/2)-(VRES/2)=22BLANK
VTOT = 1125 (must be odd) EQUB =0 BEGIN FIRST DIGITAL FIELD OF SMPTE 274M-1998 STANDARD F=0
VSPD =2 VSPW =5 ‘EQUA:l[‘*
QD line number 1123 1124 0 1 2 3 4 5 6 7 8 9 10 11 12 13 I L. 21 22 23
SMPTE line number | 1122 | 1123 | 1124 | 1125 | 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9 | 10 | 11 | 12 | | 20 21 | 22 |
— bottom of picture top of picture
/)
ASCT =14
o L0 r.-rrrrerrerrr;t. ¢t ;. ;- ;¢ ;- §;&, @ J °7q
DSST=1 ‘ ‘
VSYNC
/)
e e e e e N N
FRAMEN
f—= INTERLACED SYSTEM, EVEN VRES SECOND FIELD (SMPTE 274M-1998 INTERLACE STANDARD)
((VTOT-1)/2)-(VRES/2)+1=23BLANK
BEGIN SECOND DIGITAL FIELD OF SMPTE 274M-1998 STANDARD F=1
1/2 LINE DELAY —| }«
QD line number | 560 561 562 | 563 564 | 565 | 566 | 567 | 568 | 569 | 570 | 571 | 572 | 573 | 574 | 575 | | 584 585 | 586 |
SMPTE line number | 559 560 561 | 562 | 563 | 564 | 565 | 566 | 567 | 568 | 569 | 570 | 571 | 572 | 573 | 574 | | 583 584 | 585 |
~_—— extra blank line
1076 1078 1 3
i
SV [ | S A | e S | S | | | A | N
VSYNC ‘ ‘
/
P U o O O N O
FRAMEN

Composite Tri-Level Sync Type 14 (even VRES per SMPTE 274M) with EIA/CEA Digital Sync Alignment
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SCAN =1 = PROGRESSIVE SYSTEM, ODD VRES FRAME (OBSOLETE PROGRESSIVE SCHEME - REPLACE WITH TYPE 9)
ﬁg? = iggg VTOT - VRES = 90 BLANK
- fe——————————— VSPD =10 f vspw=5—>‘ EQUA=1’<—
QD line number | 1123 1124 0 I 1 o 8 I 9 10 [ I 12 | 13 | 14 15 16 | 17 | w8 o 89 9 | 91 |
SMPTE line number | 1114 | 1115 | 1116 | 1117 | ... | 1124 | 1125 | 1 I 2 I 3 I 4 I 5 I 6 I 7 I 8 I 9 [ 40 41 | 42 |
——— bottom of picture EQUB=0 top of picture ~_
/
ASCT = 14
VS [ | S N | S | | S |
DSST=1 ‘ ‘
VSYNC //
P I e I O O O O O R R O R B I R
FRAMEN
SCAN = 2 F——> INTERLACED SYSTEM, FIRST FIELD (SECOND FIELD OF SMPTE 240M AND SMPTE 260M STANDARDS)
VRES = 1035 (odd for this timing) ((VTOT-1)/2)-((VRES-1)/2)=45BLANK
VTOT = 1125 (must be odd) 1/2 LINE DELAY —»| r«
’—> BEGIN SECOND DIGITAL FIELD OF SMPTE 260M STANDARD F=1
QD line number | 1123 | 1124 0 I 1 I 2 I 3 I 4 5 6 I 7 I 8 I 9 I 10 I 11 I 12 | 13 [ " ¥
SMPTE line number | 556 | 557 558 | 559 | 560 | 561 | 562 | 563 | 564 | 565 | 566 | 567 | 58 | 569 | 570 | 571 | - | 602
top of picture ~__
1031 1033 1
ASCT = 14 /)
OV | S | A S | | | | AN S N
DSST=1 ‘ ‘ 4
VSYNC
/
w o UuU Uy Uy Uy U Uy oy U Ll
FRAMEN
— INTERLACED SYSTEM, SECOND FIELD (FIRST FIELD OF SMPTE 240M AND SMPTE 260M STANDARDS)
extra active line ((VTOT-1)/2)-((VRES-1)/2)=45BLANK
N ’—> BEGIN FIRST DIGITAL FIELD OF SMPTE 260M STANDARD F=0
f VSPD =5 ‘ vspw=5—>‘ EQUA:lr—
QD line number | 561 ‘ 562 563 | 564 | 565 | 566 | 567 568 | 569 | 570 | 571 | 572 573 574 | 575 | 576 | I 607 608 | 609 |
SMPTE line number | 1119 1120 | 11210 | 1122 | 1123 | 1124 | 1125 | 1 I 2 I 3 I 4 I 5 I 6 I 7 I 8 I 9 [ 40 41 | 42 |
—— bottom of picture EQUB=0
1 3
/
WV | S A | S A | S N | AN A [
VSYNC ‘ ‘ /
e I I e o O e e o e O R e e i e O e i e N N
FRAMEN

Composite Tri-Level Sync Type 14 (odd VRES per SMPTE 240M and SMPTE 260M) with EIA/CEA Digital Sync Alignment



Modern EIA/CEA Tri-level Sync Modes & Timing

Verson 1.2
M. Stockfisch
ASCT|SCAN | HTOT| HRES | HBNK | HSPD | HSPW | HSPB | HEPW | HBPD [HBPW |HEPW = HBPD = HBPW = FORMATS STANDARDS
9 1 1980 | 1280 | 700 440 40 220 40 260 1280 | HSPW 6.5*HSPW HTOT-HSPD -(2*HSPW) 720p50 SMPTE 296M #3
9 1 1650 | 1280 | 370 110 40 220 40 260 1280 | HSPW 6.5*HSPW HTOT-HSPD -(2*HSPW) 720p59, 720p60 SMPTE 296M #1, #2
9 1 2200 | 1920 | 280 88 44 148 44 132 1980 | HSPW 3*HSPW HTOT-HSPD -(2*HSPW) 1080p29, 1080p30, 1080p59, 1080p60 SMPTE 274M #1, #2, #7, #8
9 1 2640 | 1920 | 720 528 44 148 44 132 1980 | HSPW 3*HSPW HTOT-HSPD -(2*HSPW) 1080p25, 1080p50 SMPTE 274M #3, #9
9 1 2750 | 1920 830 638 44 148 44 132 1980 | HSPW 3*HSPW HTOT-HSPD -(2*HSPW) 1080p23, 1080p24 SMPTE 274M #10, #11
11 1 2376 | 1920 | 456 147 66 243 66 309 594 HSPW | (3*HSPD)-(2*HSPW) HTOT/4 1080p50 SMPTE 295M #1
11 2 2376 | 1920 | 456 147 66 243 66 309 594 HSPW | (3*HSPD)-(2*HSPW) HTOT/4 1080i25 SMPTE 295M #2
14 2 2200 | 1920 | 280 88 44 148 44 132 880 HSPW 3*HSPW ((HTOT-HSPD -HEPW)/2)-(4*HEPW ) 1080i29, 1080i30 SMPTE 274M #4, #5
14 2 2640 | 1920 | 720 528 44 148 44 132 880 HSPW 3*HSPW ((HTOT-HSPD -HEPW)/2)-(4*HEPW ) 1080i25 SMPTE 274M #6
14 2 2750 | 1920 830 638 44 148 44 132 880 HSPW 3*HSPW ((HTOT-HSPD -HEPW)/2)-(4*HEPW) 1080i23, 1080i24 based on SMPTE 274M #6 and #11
HSPD HTOT EIA/CEA-861-B DIGITAL SYNC ALIGNMENT DETAIL
L - BA/CEA tri-level synctypes9, 11, & 14 definetherelationship
HBNK < HRES 2 between digital horizontal sync and analog composite syncsuch thatthe
......... . s leading edge of the digital horizontal sync pulseis aligned with the leading
= g S : and trailing edges of the positive alternation of thetri-level analog sync pulse.
: T : :
SCAN=1 | HTOT |
o T gl | e
I ANALOGVIDEO H L H
' ' [ 1 '
i b . L O, :
T | HSPW |
< HBRD 2> HBAW | DIGITAL HSYNC U_
HTOT
HSPD HTOTE HTOT? —— 5 SMPTE 295M 1080p50 & 1080i25 (ten-eight-oh) DETAIL
- - In SMPTE 295M, each vertical sync pulse consists of asingle broad pulse.
HBNK >I< HRES >| Progressive systems (SCAN=1) supply asingle FRAME PUL SE before
......... . e each frame. Interlaced systems (SCAN=2), on the other hand, supply a
- g s : FRAME PUL SE before the first field (which contains the top time) and a
i I i i FIELD PUL SE before the second field.
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Legacy Quantum DataTri-level Sync Modes & Timing
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AscT|scaN |HTOT| HRES [HBNK | HSPD | HSPW | HsPB | HEPW | HBPD [ HBPW | HEPW = HBPD = HBPW = FORMATS STANDARDS
10 1 |1980 | 1280 | 700 | 400 [ 80 | 220 | 40 | 300 | 1280 [HSPwr | 3.75*HSPW HTOT-HSPD -(2*HSPW) 720p50 SMPTE 296M #3
10 1 |1650 | 1280 | 370 | 70 80 | 220 | 40 | 300 | 1280 [HsPwr | 3.75*HSPW HTOT-HSPD -(2*HSPW) 720p59, 720p60 SMPTE 296M #1, #2
10 1 |2200| 1920 | 280 | 44 88 148 | 44 176 | 1980 [HsPwr 2*HSPW HTOT-HSPD -(2*HSPW) 1080p29, 1080p30, 1080p59, 1080p60 SMPTE 274M #1, #2, #7, #8
10 1 |2640 | 1920 | 720 | 484 | 88 148 | 44 176 | 1980 |HsPw/r2 2*HSPW HTOT-HSPD -(2*HSPW) 1080p25, 1080p50 SMPTE 274M #3, #9
10 1 | 2750 | 1920 | 830 | 594 | 88 148 | 44 176 | 1980 | HSPW/2 2*HSPW HTOT-HSPD -(2*HSPW) 1080p23, 1080p24 SMPTE 274M #10, #11
12 1 |2376| 1920 | 456 | 81 [ 132 | 243 66 | 375 | 594 [HsPw/r |HsPw +(3*HSPD) HTOT/4 1080p50 SMPTE 295M #1
12 2 | 2376 1920 | 456 | 81 | 132 | 243 66 | 375 | 594 |[HsPw/2 |HsPw +(3*HSPD) HTOT/4 1080i25 SMPTE 295M #2
15 2 | 2200 1920 | 280 | 44 88 148 | 44 176 | 880 [HsPwr 2*HSPW ((HTOT-HSPD -HEPW )/2)-(4*HEPW ) 1080i29, 1080i30 SMPTE 274M #4, #5
15 2 | 2640 1920 | 720 | 484 | 88 148 | 44 176 | 880 [HsPwp 2*HSPW ((HTOT-HSPD -HEPW )/2)-(4*HEPW ) 1080i25 SMPTE 274M #6
15 2 |2750| 1920 | 830 | 594 [ 88 148 | 44 176 | 880 |HsPwp 2*HSPW ((HTOT-HSPD -HEPW )/2)-(4*HEPW ) 1080i23, 1080i24 based on SMPTE 274M #6 and #11
HTOT | QDI DIGITAL SYNC ALIGNMENT DETAIL

Quantum Data tri-level sync types 10, 12, & 15 definetherelationship
between digital horizontal sync and analog composite syncsuch that the
leading edge of the digital horizontal sync pulseis aligned with the leading
edge of the negative alternation of thetri-level analog sync pulse. Also,
thetrailing edge of the digital horizontal sync pulse ends with the trailing edge
of the positive alternation of the tri-level pulse.
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SMPTE 295M 1080p50 & 1080i25 (ten-eight-oh) DETAIL

In SMPTE 295M, each vertical sync pulse consists of asingle broad pulse.
Progressive systems (SCAN=1) supply asingle FRAME PUL SE before
each frame. Interlaced systems (SCAN=2), on the other hand, supply a
FRAME PUL SE before the first field (which contains the top time) and a
FIELD PUL SE before the second field.
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SCAN =1

SCAN =1

SCAN =1or2

ASCT | SCAN [ HTOT | HRES |HBNK | HSPD | HSPW | HSPB | HEPW | HBPD | HBPW | HEPW = HBPW = FORMATS STANDARDS
2 1 858 720 | 138 16 62 60 NA NA NA NA NA DMT1043, IBM0675 EA RS-343-A
3 1 858 720 | 138 16 62 60 NA 0 842 NA HTOT - HSPW + HVSA 480p SMPTE 293M
3 1 1144 | 960 | 184 21 83 80 NA 0 1061 NA HTOT - HSPW + HVSA 480pWH SMPTE 267M
3 1 1152 | 960 [ 192 16 84 92 NA 0 1068 NA HTOT - HSPW + HVSA 576pWH ITU-RBT.601-5 Part B
3 1 1188 | 960 | 228 19 100 109 NA 0 1088 NA HTOT - HSPW + HVSA 576pWH_ 576pWH at harmonic of SMPTE 274M 148.5 MHz
4 |1or2| 858 720 | 138 16 62 60 31 0 413 | HSPW/2 (HTOT / 2) HSPW + HVSA 480i ITU-RBT.470-6 TYPE M
4 2 1152 | 720 | 432 | 136 84 92 42 0 492 | HSPW/2 (HTOT / 2) HSPW + HVSA 576i50WL AS 4933.1-200X (letterboxed SD @ 100 fields/sec)
4 2 1188 | 720 | 468 | 139 100 109 50 0 494 | HSPW/2 (HTOT / 2) HSPW + HVSA 576i50_L 576i50WL at harmonic of SMPTE 274M 1485 MHz
4 2 1152 | 960 | 192 16 84 92 42 0 492 | HSPW/2 (HTOT / 2) HSPW + HVSA 576i50WH AS 4933.1-200X (widescreen HD @ 100 fields/sec)
4 2 1188 | 960 | 228 19 100 109 50 0 494 | HSPW/2 (HTOT / 2) HSPW + HVSA 576i50_H 576i50WH at harmonic of SMPTE 274M 148.5 MHz|
5 2 1152 | 720 | 432 | 136 84 92 84 0 492 HSPW (HTOT / 2) HSPW + HVSA 1152iLA AS 4933.1-200X (2/1 vertical scope 576 in 1152)
5 2 1188 | 720 | 468 | 139 100 109 100 0 494 HSPW (HTOT / 2) HSPW + HVSA 1152iLA_ 1152iLA at harmonic of SMPTE 274M 148.5 MHz
5 2 1536 | 1280 | 256 21 112 123 112 0 656 HSPW (HTOT / 2) HSPW + HVSA 1152iSH AS 4933.1-200X (8/5 vertical scope 720 in 1152)
5 2 1584 | 1280 | 304 25 133 146 133 0 659 HSPW (HTOT / 2) HSPW + HVSA 1152iSH_ 1152iSH at harmonic of SMPTE 274M 148.5 MHz
5 2 2304 | 1920 | 384 32 168 184 168 0 984 HSPW (HTOT / 2) HSPW + HVSA 1152iLH AS 4933.1-200X (6.7% letterbox 1080 in 1152)
5 2 2376 | 1920 | 456 38 200 218 200 0 988 HSPW (HTOT / 2) HSPW + HVSA 1152iLH_ 1152iLH at harmonic of SMPTE 274M 148.5 MHz
6 1 864 720 | 144 12 64 68 NA NA NA NA NA NONE NONE
7 1 864 720 | 144 12 64 68 NA 0 800 NA HTOT - HSPW + HVSA 576p ITU-RBT.1358
8 |lor2| 864 720 | 144 12 64 68 32 0 368 | HSPW/2 (HTOT / 2) HSPW + HVSA ITU0925X ITU-RBT.470-6 TYPE |
g NOTES
T 1. NA = not applicable
2. SCAN = number of fields scanned per frame
3.ASCT = analog sync composite type
HTOT 4. HVSA =0 (horizontal vertical serration adjustment)
5. Australian types 1152iLH_& 1152iLH are flagged by
| HBNK Sle HRES | DSS HSPP* VSPP (or ACS VSPW =0.5) to signal the need
________ . N for a 6.7% vertical size increase, while all other Australian
' g | H types have DSS HSPP = VSPP (orACS VSPW=5).
H 9! H 6. Legacy Australian types are harmonically related to 144MHz,
H T H H while modern equivalents are harmonics of 148.5MHz
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HBPW | 1 < DIGITAL SYNC ALIGNMENT DETAIL
| Bi-level sync types 2, 3, 4, 6 & 8 define the relationship between digital
HBPD = 0 horizontal sync and analog composite sync such that the leading and trailing
- —> g <— edges of the digital horizontal sync are aligned with the leading and trailing
T edges of the hi-level anaog syn. The leading and trailing edges of
vertical sync are aigned with the leading edge of horizontal sync.
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