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RECOMMENDATION ITU-R BT.1619

Vertical ancillary data mapping for
serial digital interface

(Questions ITU-R 42/6 and ITU-R 20/6)

(2003)
The ITU Radiocommunication Assembly,
considering
a) that many countries are installing digital television production facilities based on the use of

digital video components conforming to Recommendations ITU-R BT.601, ITU-R BT.656,
ITU-RBT.709, ITU-RBT.799 and ITU-R BT.1120;

b) that there exists the capacity within a signal conforming to Recommendation
ITU-RBT.656, ITU-R BT.799 or ITU-R BT.1120 for additional data signals to be multiplexed with
the video data signal itself;

C) that there are operational and economic benefits to be achieved by the multiplexing of
ancillary data signals with the video data signal;

d) that the operational benefits are increased if a minimum of different formats are used for
ancillary data signals;

€) that formatting of ancillary data packetsis specified in Recommendation ITU-R BT.1364;

f) that carriage of data broadcast services intended for the public as well as broadcaster
internal control and communications within the serial digital interface (SDI) benefit broadcast
transmission operations,

recommends

1 that the ancillary data formatting described in SMPTE Standard 334M-2000 — Vertical
Ancillary Data Mapping for Bit-Serial Interface, be used as a method for carrying communications
and control information in the SDI.

NOTE 1 - SMPTE 334M includes a normative reference to SMPTE 292M — Bit-Serial Digital Interface for
High-Definition Television Systems. The 1250-line, 50 Hz format listed in Table 1, column C of SMPTE
292M shall not be considered part of this Recommendation.

Summary of SMPTE Standard 334M-2000

This Recommendation defines a method of coding which allows data services to be carried in the
vertical ancillary data space of a bit-serial component television signal conforming with
Recommendation ITU-R BT.656 or ITU-R BT.1120 and formatted as specified in Recommendation
ITU-R BT.1364.
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This includes data broadcast services intended for the public as well as broadcaster internal control
and communications. Despite the reference to the bit-serial interface, nothing in this specification
precludes its use in a paralel digital interface for component digital video signals. The data
described in this Standard may aso be transported in key length value format according to
Recommendation ITU-R BT.1563 (SMPTE 336M-2001), or via other means.

NOTE 1 - SMPTE Standards 334M-2000 and 292M-1998 are given in Annexes 1 and 2. SMPTE Standards
334M-2000 and 292M-1998 refer to Versions 2000 and 1998 respectively only, which are the versions
approved by Administrations of Member States of the ITU in application of Resolution ITU-R 1-3 on
3-05-03. By agreement between ITU and SMPTE, these Versions were provided and authorized for use by
SMPTE and accepted by ITU-R for inclusion in this Recommendation. Any subsequent versions of SMPTE
Standards 334M and 292M, which have not been accepted and approved by Radiocommunication Study
Group 6 are not part of this Recommendation. For subsequent versions of SMPTE documents, the reader
should consult the SMPTE website: http://www.smpte.org/.
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Annex 1

SMPTE STANDARD

for Television —

Vertical Ancillary Data Mapping
for Bit-Serial Interface

SMPTE 334M-2000

[ SMPTE

1 Scope

This standard defines a method of coding which
allows data services to be carried in the vertical ancil-
lary data space of a bit-serial component television
signal conforming with SMPTE 292M or ANSI/SMPTE
259M.

This includes data broadcast services intended for the
public as well as broadcaster internal control and
communications.

Despite the reference to the bit-serial interface,
nothing in this specification precludes its use in a
parallel digital interface for component digital video
signals.

The data described in this standard may also be
transported in KLV format according to SMPTE 336M,
or via other means.

2 Normative references

The following standards contain provisions which,
through reference in this text, constitute provisions of
this standard. At the time of publication, the editions
indicated were valid. All standards are subject to
revision, and parties to agreements based on this
standard are encouraged to investigate the possibility
of applying the most recent edition of the standards
indicated below.

ANSI/SMPTE 125M-1995, Television — Component
Video Signal 4:2:2 — Bit-Parallel Digital Interface

ANSI/SMPTE 259M-1997, Television — 10-Bit 4:2:2
Component and 4fsc Composite Digital Signals —
Serial Digital Interface
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SMPTE 291M-1998, Television — Ancillary Data
Packet and Space Formatting

SMPTE 292M-1998, Television — Bit-Serial Digital
Interface for High-Definition Television Systems

ANSI/EIA-608-1994, Recommended Practice for Line
21 Data Service

EIA-708-B, Digital Television Closed-Captioning
(DTVCC)

EIA-766-1998, U.S. Region Rating Table (RRT) and
Content Advisory Descriptor for Transport of Con-
tent Advisory Information Using ATSC A/65 Program
and System Information Protocol (PSIP)

3 Location of vertical ancillary data

The data packets are located in the active line portion
of one or more lines in the vertical ancillary space.
Data may be located in any lines in the area from the
second line after the line specified for switching to the
last line before active video, inclusively.

Individual data services are not assigned to any spe-
cific data lines; receiving equipment should identify
and select services on the basis of their ANC DID and
SDID fields.

Because ANC data may be located in the lines imme-
diately preceding active video, manufacturers of video
compression equipment should ensure that these
data bits are not included in video compression cal-
culations.

The chrominance (Cp/Cr) and luminance (Y) data are
carried in two separate streams within the SMPTE
292M signal with their own ANC data flags and CRCs.
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SMPTE 334M-2000

Defined data services shall be carried in the Y stream.
Other data services may be inserted into either one of
these streams without restrictions.

In the 259M/125M signal, the chrominance and lumi-
nance data are carried in a single stream. In this case,
all data services shall be carried in this stream with a
single ANC data flag and CRC.

4 Format of VANC data packets

Each data packet follows the format defined in
SMPTE 291M for a type 2 ANC packet. It consists of
the ancillary data flag (ADF), the data ID (DID), the
secondary data ID (SDID), the data count (DC), the
user data words (UDW), and the checksum (CS). The
UDW consists of the data payload plus forward error
correction overhead.

4.1 ANC packet header format
?;The ADF has the value 000 3FFh 3FFh.

“The following value of DID is used for the closed-
“captioning services defined in this standard: 161n
' (61 plus parity bits per 291M). A second value of DID
(162n = 62n plus parity) is used for other services
which are identified by this standard, and whose
format is specified by recommended practices.

Other data services which are internal to a broadcast
network may use DID values in the ranges specified
for user application data (40n-5Fh and COn-DFh).
These DID values are not registered.

The specified values of DID (61h and 62h) identify type 2
ANC packets. In each packet, the SDID code identifies
the type of data. Table 1 shows the values of DID and
SDID for services defined within this standard. Table 2
shows the values of DID and SDID for other services.

DC is a count of the number of words in the UDW:; bits
b7-b0 of DC represent the number of words of user
data; bits b8 and b9 are parity per 291M.

For defined services such as captioning, the format of
the data in the UDW is defined in this specification or
in a normative reference. For other data services, the
data contentis not specified here, and the value of DC
is variable.

4.2 UDW format

All data services consist of 8-bit data bytes, which are
transmitted in bits b7-b0 of the 10-bit data word. Bit
b8 is even parity for b7 through b0, and b9 = not b8.
In addition to providing a simple error detection capa-
bility, this avoids transmitting data which match one of
the code words 0-3 and 1020-1023 which are prohib-
ited by SMPTE 292M and ANSI/SMPTE125M.

Table 1 — Defined data services

Service DID SDID DC
Closed captioning (EIA-708-B) 61h (161h) 1(101n) Variable
EIA-608 data 61h (161h) 2 (102p) 3 (203h)

Table 2 — Variable-format data services

Service DID SDID DC
Program description (DTV) 62h (162h) 1 (101n) Variable
Data broadcast (DTV) 62h (162h) 2 (102n) Variable
VBI data 62h (162h) 3 (203h) Variable
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The data payload for each service is inserted into the
UDW of the ANC packet as a sequence of 10-bit
words. The number of words is indicated in the DC
field of the ANC packet header.

4.3 Defined services

The services shown in table 1 have their format de-
finedinthis clause. The values in parentheses for DID,
SDID, and DC include parity bits b8 and b9.

4.3.1 Format of the closed captioning (EIA-708-B)
packet

The payload of the closed captioning (EIA-708-B)
packet is the caption distribution packet (CDP) de-
fined in EIA-708-B. This packet has a variable length.

4.3.2 Format of the ANC EIA-608 (VBI) packet

In NTSC video, the closed captioning, content advi-
sory, and other services are carried in aformat defined
by the EIA-608 standard. Closed captioning may be
carried in line 21 of either field. Content advisory and
other data may be in line 21 of field 2 only.

These can be carried in an ANC packet in a 292M
stream to allow the EIA-608 data waveform to be
recreated and reinserted into an NTSC signal pro-
duced by converting the DTV signal into an analog
signal at a station. The format of this ANC packet is
defined in annex A.

Annex A (normative)
Format of the ANC EIA-608 packet

The data payload for EIA-608 data is 2 bytes per line. The
ANC packet encapsulates these two bytes without modifica-
tion, and adds a byte which identifies the VBI line and field
to be used for insertion. The data count (DC) is therefore
3 (203h).

The format of the packet is as follows:

Header:
ADF (3 words)
DID = 161h
SDID = 1024
DC = 203n

UDW:
LINE (1 word)
EIA-608 data (2 words)

SMPTE 334M-2000

4.4 Other data services

Table 2 lists other data services whose format is not
specified by this standard. Their DID and SDID values
are specified here to ensure that they can be correctly
and consistently recognized and routed.

The DTV program description service carries data
which pertain to the video and audio programs. Its
contents are defined in the forthcoming SMPTE RP 207.

The DTV data broadcast service carries data intended
for broadcast to the public along with the video and
audio programs. Its contents are the subject of a future
recommended practice.

The VBI data service is intended for use in reconsti-
tuting data in the VBI of a standard-definition analog
video signal produced from the digital video program.
Its contents are defined in the forthcoming SMPTE RP
208.

5 Timing of data and video

There is no specific provision in this standard for
ensuring that the relative timing between the video
and its embedded VANC data is correct. The only
timing relationship that exists is created when the data
are embedded in the video. Once that relationship is
established, the deterministic nature of 292M or 259M
transport ensures that the relationship is preserved.

Suffix:
CS (1 word)

The LINE value at the start of the UDW represents the
field number and VBI line where the data are intended
to be carried. Bit b7 of the LINE value is the field number
(0 for field 2; 1 for field 1). Bits b6 and b5 are 0. Bits
b4-b0 form a 5-bit unsigned integer which represents
the offset (in lines) of the data insertion line, relative to
the base VBI frameline (line 9 of 525-line field 1, line
272 of 525-line field 2, line 5 of 625-line field 1, line 318
of 625-line field 2).
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