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INTERNATIONAL ELECTROTECHNICAL COMMISSION

CONSUMER AUDIO/VIDEO EQUIPMENT -
DIGITAL INTERFACE -

Part 8: Transmission of ITU-R BT.601 style digital video data

FOREWORD

2008(E)

The Injternational Electrotechnical Commission (IEC) is a worldwide organization for standardization, c
all ndtional electrotechnical committees (IEC National Committees). The object of IEC is\to
internptional co-operation on all questions concerning standardization in the electrical and ele€tronic
this ehd and in addition to other activities, IEC publishes International Standards, Technical. Sped
Technjical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to
Publidation(s)”). Their preparation is entrusted to technical committees; any IEC National.Committee

in thg subject dealt with may participate in this preparatory work. International,‘,governmental

goverpmental organizations liaising with the IEC also participate in this preparation)IEC collaborat

pmprising
promote
fields. To
ifications,
as “IEC
nterested
and non-
bs closely

with the International Organization for Standardization (ISO) in accordance with*conditions determined by

agreenent between the two organizations.

The fqrmal decisions or agreements of IEC on technical matters express, asnearly as possible, an int
consehsus of opinion on the relevant subjects since each technical committee has representatioy
interegted IEC National Committees.

ublications have the form of recommendations for internatienal use and are accepted by IEQ
ittees in that sense. While all reasonable efforts are made.to ensure that the technical contg
tions is accurate, IEC cannot be held responsible for{the way in which they are used o
misinterpretation by any end user.

In order to promote international uniformity, IEC Natiopal* Committees undertake to apply IEC Py
transgarently to the maximum extent possible in theif~national and regional publications. Any d
betwegn any IEC Publication and the corresponding national or regional publication shall be clearly in
the lafter.

IEC provides no marking procedure to indicate its approval and cannot be rendered responsibl
equipment declared to be in conformity with-an IEC Publication.

All us¢rs should ensure that they have the latest edition of this publication.

No liapility shall attach to IEC or its\directors, employees, servants or agents including individual eXx

Attentjon is drawn to the _Normative references cited in this publication. Use of the referenced publi
indispensable for the correct application of this publication.

Attentjon is drawn<{io the possibility that some of the elements of this IEC Publication may be the
paten{ rights. lEC shall not be held responsible for identifying any or all such patent rights.

ernational
from all

National
nt of IEC
r for any

blications
vergence
dicated in

e for any
perts and
amage or

ees) and
bther |IEC

cations is

subject of

system

Itimedia

systems and equipment.

The text of this standard is based on the following documents:

FDIS Report on voting
100/1446/FDIS 100/1476/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all parts of the IEC 61883 series, under the general title Consumer audio/video
equipment — Digital interface, can be found on the IEC website.
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The committee has decided that the contents of this publication will remain unchanged until
the maintenance result date indicated on the IEC web site under "http://webstore.iec.ch" in
the data related to the specific publication. At this date, the publication will be

* reconfirmed,

* withdrawn,

* replaced by a revised edition, or
*+ amended.

A bilingual version of this publication may be issued at a later date.



https://iecnorm.com/api/?name=6baa629ae54af956f5366fba43a7c637

-6 - 61883-8 © IEC:2008(E)

CONSUMER AUDIO/VIDEO EQUIPMENT -
DIGITAL INTERFACE -

Part 8: Transmission of ITU-R BT.601 style digital video data

1 Scope

This part of IEC 61883 specifies a protocol for the transport of uncompressed or compressed
video data Iin the 4:2:2 format of recommendation ITU-R BT.601 (including comnpatible
extensigns to this format for the higher and lower resolutions of other commonlyCused video
resolutipns) over high performance serial bus, as specified by IEEE Std A4394-1995 as
amended by IEEE Std 1394a-2000 and IEEE Std 1394b-2002 (collectively fEEE 1394). The
data formats for the encapsulation of video data are compatible with thosSe specified by
IEC 61883-1. Associated audio data, if any, should be formatted as specified by IEC 6/1883-6.

There are many commonly used video formats unsupported by IEE 61883, such as MPEG-4,
Windows Media Format (WMF) and the format used by automotive navigation applications.
Support| for all or most of these formats in rendering devices would require implementation of
multiple| video codecs. This is an undue burden that may be" avoided if the sourcg device
converts to ITU-R BT.601 4:2:2 format and, if necessary;.Compresses the data with g codec
supported by all destination devices. An additional advantage is that on-screen display (OSD)
information may be mixed with video data prior to transmission to the rendering device|.

Becaus¢ ITU-R BT.601 4:2:2 format is widely used internally in contemporary AV equipment,
this spgcification permits straight-forward integration of IEEE 1394 into these deviges and
enables| markets whose usage scenarios inelude single video sources transmitting tq one or
more vi@leo displays, such as:
— donsumer electronic STB or DVD video rendered by multiple displays in the home;
— gutomotive navigation and:entertainment; and
— 4geronautical in-flight entértainment.
For the|sake of interopérability and bounded implementation complexity, it is essential that
the spegification providejthe following:
— g 1394 TA<centrolled list of compression codecs; and
— gt a minimum, a reference to one video compression codec.

2 Normative references

The following referenced documents are indispensable for the application of this document.
For dated references, only the edition cited applies. For undated references, the latest edition
of the referenced document (including any amendments) applies.

IEC 61883 (all parts), Consumer audio/video equipment — Digital interface
IEC 61883-1, Consumer audio/video equipment — Digital interface — Part 1. General

ISO/IEC 11172-2:1993, Information technology — Coding of moving pictures and associated
audio for digital storage media at up to about 1,5 Mbit/s — Part 2: Video

IEEE Std 1394-1995, Standard for a high performance serial bus
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IEEE Std 1394a-2000, Standard for a high performance serial bus
Amendment 1

IEEE Std 1394b-2002, Standard for a high performance serial bus
Amendment 2

Throughout this document, the term IEEE 1394 refers to IEEE Std 1394-1995 as amended by

IEEE St

d 1394a-2000 and IEEE Std 1394b-2002.

1394 Trade Association 2004006, AV/C Digital Interface Command Set General Specification

Version

4.2

1394 Tr

EIA/CE/

IEEE Std 1394.1-2004, Standard for High Performance Serial Bus Bridges

ITU-R H
wide-sc

ITU-R B
televisid

ITU-R
internat

ITU-R B
systems

ITU-T H

SMPTE
16x9 Ad

SMPTE
Interfac

SMPTE
Product

nde Association 2003017, IIDC 1394-based Digital Camera SpecificationVeri,

\-861-B 2002, A DTV Profile for Uncompressed High Speed Digital Interfaces

T.601-5 1995, Studio encoding parameters of digital television for standard
reen 16:9 aspect ratios

T.656-4 1998, Interfaces for digital component video signals in 525-line and
n systems operating at the 4:2:2 level of recomniendation ITU-R BT.601

BT.709-4 2000, Parameter values for thé> HDTV standards for product
onal programme exchange

BT.1358 1998, Studio parameters ofs 625 and 525 line progressive scan tg

.263 1998, Video coding forgow bit rate communication

267M-1995, Television'= Bit-Parallel Digital Interface — Component Video Sign
pect Ratio

274M-1998, Television — 1920 x 1080 Scanning and Analog and Paralle
bs for Multiple Picture Rates

293M-1996, Television — 720 x483 Active Line at 59.94-Hz Progressiv
fon <~ _Digital Representation

31

4:3 and

625-line

on and

levision

al 4:2:2

Digital

e Scan

SMPTE 296M-2001, Television — 1280 x 720 Progressive Image Sample Structure — Analog
and Digital Representation and Analog Interface

VESA Monitor Timing Specifications, VESA and Industry Standards and Guidelines for
Computer Display Monitor Timing, Version 1.0, Revision 0.8

3 Abbreviations and conventions

3.1 Abbreviations

For the purposes of this document, the abbreviations given in IEC 61883-1, as well as the
following, apply.

AV/C

Audio Video Control
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BCD
BT.601
CIP
CSR
DAC
DCT
DV

ND
OSD
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Binary Coded Decimal

ITU-R BT.601-5 1995
Common Isochronous Packet
Control and status register
Digital Analog Converter
Discrete Cosine Transform
Digital Video

No Data

Onscreen Display

Ooul

r
MPEG
SIM
VDSP
WMF

3.2 N
3.21

Decima
number
represe
represe

a decimjal format.

Decima
names.
followed
the nun
into gro

As an e

3.2.2

Organizationally Unique Identifier
Reserved

Moving Picture Experts Group
Stream Information & Metadata
Video Data Source Packet
Windows Media Format

otation
Numeric values

and hexadecimal are used within this standard. By editorial convention,
5 are most frequently used to represent quantities or counts. Addresses are u
hted by hexadecimal numbers. Hexadecimal numbers are also used when th
hted has an underlying structure that is’thore apparent in a hexadecimal forma

numbers are represented by Arabic numerals without subscripts or by their
Hexadecimal numbers are represented by digits from the character set 0 — 9 a
by the subscript 16. When;the subscript is unnecessary to disambiguate the
ber it may be omitted.(For the sake of legibility hexadecimal numbers are sg
Ips of four digits separated by spaces.

kample, 42 and-2A4g both represent the same numeric value.

Bit, byteand quadlet ordering

conven

interopgrability with memory buses that may have different ordering conventio

This spjcification uses the facilities of Serial Bus, IEEE 1394, and therefore uses the

ons\. of Serial Bus in the representation of data structures. In order to

decimal
hiformly
e value
than in

English
nd A-F
base of
parated

brdering
bromote
ns, this

specification defines the order and significance of bits within bytes, bytes within quad

ets and

quadlets within octlets in terms of their relative position and not their physically addressed

position

Within a byte, the most significant bit, msb, is that which is transmitted first and the least
significant bit, Isb, is that which is transmitted last on serial bus, as illustrated below. The
significance of the interior bits uniformly decreases in progression from msb to Isb.

msb interior bits (decreasing~significance left to right) Isb
| | | |

IEC 2117/08

Figure 1 — Bit ordering within a byte
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Within a quadlet, the most significant byte is that which is transmitted first and the least
significant byte is that which is transmitted last on serial bus, as shown below.

most significant least significant

next to L
st significant byte least significant byte
|

! I N B I N S I N |
IEC 2118/08

Co second
most significant byte | ,ost significant byt
|

! | | | | | | | | | ! |

e lea
1 1

Figure 2 — Byte ordering within a quadlet

Within an octlet, which is frequently used to contain 64-bit serial bus addresses, the most
significant quadlet is that which is transmitted first and the least significant quadlet is that
which is transmitted last on serial bus, as the figure below indicates.

most significant quadlet

least significant quadlet

least significant

IEC 2119/08
Figure 3 — Quadlet ordering within an octlet

When b
quadlet

mber of
dlet) of
less an
brdering

lock transfers take place that are not quadlet aligned~or not an integral nu
5, N0 assumptions can be made about the ordering (significance within a qu
bytes af the unaligned beginning or fractional quadlet end{ef such a block transfer, u
application has knowledge (outside of the scope of\ this specification) of the
conventjons of the other bus.

4 Reference model for data transmission

4.1 Model overview

The pre|
difficulti
compre
comple
excessi
analog

sently defined compression standards for IEEE 1394 transport, DV and MPEG
ps at the system level in>a- practical consumer AV network. Both offer ex
tsion for simple transportiover a wide bandwidth network and carry the ass

2, have
cessive
tociated

ut have
ed with
niversal

ity of coding and decoding signals. Each are fine for their intended purpose, |
e cost for simple wideo transport. Conventional video equipment is interfag
cables carrying @aynumber of signal formats, and it is this low cost and

connection capability which digital interfaces need to emulate. Thus the analog output from

any DV
manufa
input w

D player willk-connect to any TV, and this is seen as adequate by eqguipment
cturers. Digital interfaces would allow many additional features, but providing every
th the capability of decoding both DV and MPEG2 in all available standards and

resoluti
equipm

bns iS-unnecessarily expensive. Inside equipment variations on the broadcast
n¥JTU-R BT.601-5/BT.656-4 interface are common and provide a universal ihterface

standard fof digital video transport. The coding system in ITU-R BT.601-5 sends YUV data
across an 8 bit interface between integrated circuits, for example an MPEG decoder and DAC.
If the decoder and DAC are separated by 1394 in their separate boxes there will be a
reduction in cost at the source device and the sink device will be independent from the video
encoding mechanism.

This standard describes the method of passing YUV video signals across IEEE 1394 based
upon the formats defined by ITU-R BT.601-5. Familiarity with the specifications ITU-R BT.601-
5, ITU-R BT.656-4 and IEC 61883 is necessary to follow the technical details.

There is also the capability to transfer data in YUV 4:4:4 and 24 bit RGB formats. This allows
video to be transferred without the need for color space sub-sampling.

It is valid to transmit all video modes as uncompressed data as long as the IEEE 1394 bus
bandwidth is available. In practice some video modes will not be transportable in an
uncompressed state.
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This model also allows for the future development of video codecs. Since the transport of the
video data is independent of the original source encoding as new codecs are deployed, such
as MPEG-4, the transport mechanism described in this document will not need to change.

4.2 Compression

To allow the transport of high definition video signals at bus speeds less than S1600 or to
allow the transport of multiple video streams it is essential that the video stream is
compressed. This compression need not be more than about 10:1 and should have minimal
discernable impact on the displayed image. Since compression is required to transport some
of the video modes it is necessary to reference at least one compression codec in this
specification. A suitable video compression codec is referenced for this purpose in Table 2.
There is—noregquirement that a source or sinkdeviceimplement this codec—Other suitable

video cgmpression codecs may be added in the future.

4.3 Isochronous packet header

The header quadlet of an IEEE 1394 isochrononous packet (tcode Aqg)-is shown]in the
Figure 4 below.

most significant

data I‘ength tag channel tcode sy
! ! ! | | | | | | | | | |

| | |
least significant
IEC 2120/08
Figure 4 — Isochronous packet header

The tad field shall be set to 145 indicating that ‘the packet has the Common Isochronous
Packet [(CIP) Header as defined in IEC 618883%1. The contents of the CIP Header are
described in 4.4.

The def|nition of the remaining fields is oltside of the scope of this specification.

4.4 CIP header

The def|nition of the CIP header.is shown in Figure 5 below.

00 SI'D'
L |
110 IFMT
\ [

DBS FN| QpPc |+] r DBC
I I I | | 1 H | 1 1
FDF SYT

I I I I I I N | T I I I N |

IEC 2121/08

Figure 5 — CIP header

— $IDdenotes the source node ID. This is bus configuration dependent

— DBS value depends upon the video mode being transported and the color space used.
This value is dependent upon the compression mode, color space and video mode.
The DBS value for compression mode 046 can be calculated from the source packet
size given in Table 1 by dividing the value by 4. For other compression modes refer to
the documention available from the codec vendor.

— FN shall always have a value of 04g. There shall only be 1 data block per source
packet.

— QPC shall always have a value of 045. There shall be no padding.
— SPH shall be 04g. The source packet header is not present.

— Since FN is 04 the value of DBC shall always increment by the number of source
packets present in the Isochronous packet. This field indicates the count value of the
first data block in the current isochronous packet.
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— The value of FMT shall be 0000015,. This value indicates that the source packet format
is as defined in this specification. This also indicates that the SYT field is present in

t

he CIP header.

— The FDF field is encoded as shown in Figure 6 below.
— The SYT field is encoded as defined in IEC 61883-1.

D Reserved
I I O O

IEC 2122/08

Figure 6 — FDF field

The ND|field is used to signify whether the data payload of the isochronous packet elifter the
CIP header is valid. If ND is set to 1, it indicates that the data is not valid @nd

ignored] this setting is only used in blocking transmission mode (see 4.7.1.3).‘ The D
in the CJP header of a packet which has ND set to 1, shall be the count value{of the n¢
data blgck. The transmission of an isochronous packet with this bit set-shall not cq
value of DBC to increment. If ND is set to 0y it indicates that the(data payload
isochromous packet after the CIP header is valid. In non-blockingctransmission mo

4.7.1.2,

ND shall be set to 0, for all isochronous packets.

4.5 Stream definition

A strearn
—
A
-
-
Each of
defined

standar
transmi

For tran
are defi

For tra

h that conforms to this specification is governed by three key parameters:

ideo mode, see Table 1 below. Additional information for each video mode is
nnex B.

ompression mode, see Table 2 below.

olor space, see Table 3 below.

these parameters includes an_uhconstrained mode that allows modes not ¢
to be transmitted. The use of‘these unconstrained modes is beyond the scop

1. However, it is expectedithat their use will be determined by negotiatior
Esion.

smission of compression mode 0,4 data the packetization and timing charag
ned in this specification.

nsmission/of" compression mode 14 and 24 data the packetization ang

characte¢ristics_are‘defined in the applicable specification document referenced in Tabl

shall be
BC field
bxt valid
use the

of the
de, see

given in

xplicitly
e of this
before

teristics

timing
e 2.
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Video | Active Active Interlace|Vertical | Source [Source| SYT SYT MAX MAX |Specification
mode |vertical | horizontal or fre- packet |packet | A
lines pixels progres- | quency | size for | size |interval|interval |VDSP | VDSP
sive color for for for color| for for
Hz space 0 | color color | spaces | color | color
abe |spaces space 0 | 1 and 2 | space | spaces
1and 2 ab ab 0 1 and 2
bytes abe ab ab
bytes
0 480 640 progr. 59,94 644 644 8 12 8 12 VESA
1 48'0 646 progr: 66 644 644 & 42 & 42 VESA
2 24'0 720 progr. 59,94 724 724 4 6 4 6 E|A/CEA-861-
B
3 240 720 progr. 60 724 724 4 6 4 6 E|A/CEA-861-
B
4 480 720 progr. 59,94 724 724 8 12 8 12 ITU-R
BT.1358
SMPTE 293M
5 480 720 progr. 60 724 724 8 12 8 12 ITU-R
BT.1358
SMPTE 293M
6 480 720 int. 59,94 724 724 4 6 4 6 ITU-R BT.601
SMPTE 267M
7 480 720 int. 60 724 124 4 6 4 6 ITU-R BT.601
qMPTE 267M
8 720 1280 progr. 59,94 644 964 24 24 23 23 S{MPTE 296M
9 720 1280 progr. 60 644 964 24 24 23 23 SIMPTE 296M
10 480 1440 progr. 59,94 724 724 16 24 16 24 E|A/CEA-861-
B
11 480 1440 progr. 60 724 724 16 24 16 24 EJA/CEA-861-
B
12 1 0BO 1920 progr. 59,94 964 964 36 54 34 51 ITU-R BT.709
SMPTE 274M
13 1 0BO 1920 progr. 60 964 964 36 54 34 51 ITU-R BT.709
SMPTE 274M
14 1 0BO 1920 int. 59,94 964 964 20 30 17 26 ITU-R BT.709
qMPTE 274M
15 1080 1920 int. 60 964 964 20 30 17 26 I'i'U-R BT.709
SMPTE 274M
16 288 720 progr. 50 724 724 4 6 4 6 EIA/CEA-
861-B
17 576 720 progr. 50 724 724 8 12 8 12 ITU-R
BT.1358
18 576 720 int. 50 724 724 4 6 4 6 ITU-R BT.601
19 720 1280 progr. 50 644 964 20 20 19 19 SMPTE 296M
20 576 1440 progr. 50 724 724 16 24 16 24 EIA/CEA-
861-B
21 480 960 int. 59,94 644 724 6 8 6 8 ITU-R BT.601
SMPTE 267M
22 576 960 int. 50 644 724 6 8 6 8 ITU-R BT.601
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Video Act!ve Af:tive Interlace|Vertical | Source [Source| SYT SYT MAX MAX |Specification
P S| TR gy S P e e
Hz space 0 | color color | spaces | color | color
abe |spaces space 0 | 1 and 2 | space | spaces
1 and 2 ab ab 0 1 and 2
bytes a b e ab ab
bytes
23 - Reserved - - - - - - - - -
24 - Reserved - - - - - - - - -
25 1080 1920 progr. | 23,976 964 964 16 24 14 21 ITU-R BT.709
SMPTE 274M
26 1 0BO 1920 progr. 24 964 964 16 24 14 24 ITU-R BT.709
SMPTE 274M
27 1 0BO 1920 progr. 25 964 964 16 24 15 22 ITU-R BT.709
SMPTE 274M
28 1 0BO 1920 progr. 29,97 964 964 20 30 17 26 ITU-R BT.709
SMPTE 274M
29 1 0BO 1920 progr. 30 964 964 20 30 17 26 ITU-R BT.709
SMPTE 274M
30 1 0BO 1920 progr. 50 964 964 32 48 29 43 ITU-R BT.709
SMPTE 274M
31 1 0BO 1920 int. 50 964 964 16 24 15 22 ITU-R BT.709
SMPTE 274M
32 288 352 progr. 25 356 532 2 2 2 2 ITU-T H.263
(CIF)
33 240 352 progr. 30 356 532 2 2 2 2 ISO-IEC
11172-2
(SIF)
34 144 176 progr. 25 180 268 2 2 1 1 H.263
(QCIF)
35 120 176 progr. 30 180 268 2 2 1 1 ISO-IEC
11172-2
(QSIF)
36 288 352 progr. 29,97 356 532 6 6 3 3 H.263
(CIF)
37 14% 76 pTogr- 29797 180 268 2 2 2 2 fTU-T H.263
(QCIF)
38 234 480 progr. 29,97 324 364 3 4 3 4 Automotive ¢
39 234 480 progr. 15 324 364 3 4 2 2 Automotive ©
40 480 800 progr. 15 804 804 2 3 2 3 Automotive ©
41 240 320 progr. 15 324 244 2 4 1 2 IIDC v.1.31 f
42 240 320 progr. 30 324 244 2 4 2 4 I1DC v.1.31
43 240 320 progr. 60 324 244 4 8 4 8 I1DC v.1.31
44 480 640 progr. 15 644 644 2 3 2 3 I1DC v.1.31
45 480 640 progr. 30 644 644 4 6 4 6 I1DC v.1.31
46 480 640 progr. 60 644 644 8 12 8 11 I1DC v.1.31
47 600 800 progr. 15 804 804 4 6 3 4 I1DC v.1.31
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Video | Active Active Interlace|Vertical | Source [Source| SYT SYT MAX MAX |Specification
mode | vertical | horizontal or fre- packet |packet | .
lines pixels progres- | quency | size for | size |interval|interval |VDSP | VDSP
sive color for for for color| for for
Hz space 0 | color color | spaces | color | color
abe |spaces space 0 | 1 and 2 | space | spaces
1and 2 ab ab 0 1 and 2
bytes a b e ab ab
bytes
48 600 800 progr. 30 804 804 6 9 5 7 1IDC v.1.31
49 600 800 progr. 60 804 804 10 15 9 14 IIDC v.1.31
50 768 1024 progr. 15 516 772 8 8 6 6 1IDC v.1.31
51 7608 1024 progr. 30 516 772 12 12 12 12 IDC v.1.31
52 768 1024 progr. 60 516 772 24 24 24 24 IDC v.1.31
53 9600 1280 progr. 15 644 964 8 8 8 8 IDC v.1.31
54 9600 1280 progr. 30 644 964 16 16 15 15 IDC v.1.31
55 960 1280 progr. 60 644 964 32 32 29 29 IDC v.1.31
56 1 0p4 1280 progr. 15 644 964 8 8 8 8 like IDC
v1.31d
57 1 0p4 1280 progr. 30 644 964 16 16 16 16 like IIDC
v1.31d
58 1 0p4 1280 progr. 60 644 964 32 32 31 31 like IDC
v1.31d
59 12p0 1600 progr. 15 804 964 12 15 9 12 IDC v.1.31
60 12p0 1600 progr. 30 804 964 20 25 18 23 IDC v.1.31
61 12p0 1600 progr. 60 804 964 36 45 36 45 IDC v.1.31
62 480 800 progr. 30 804 804 4 6 4 6 Wide VGA
63 480 800 progr. 60 804 804 8 12 8 12 Wide VGA
255 - Other video - - - - - - - - -
mode
Others - Reserved for - - - - - - - - -
future
specification
a These cdlumns are applicablé when the compression mode is 0O, i.e. uncompressed video data only.
b This valde includes the quadfet that contains the Type Specific Information field.
€  These mpdes were requested by members of the IDB-Forum.
d  These vifleo modes.are not in IIDC specification but are comparable to the modes that are.
€ DBS can|be calculated as: (Source packet size / 4).
f  See Biblijpgraphy [12].
progr.  progressive
int. interlace

The use of video mode FFg is beyond the scope of this specification. However, it is expected
that the use of this video mode will be determined by negotiation before transmission.

The compression mode field is encoded as defined in Table 2 below. The use of compression
mode FF4g is beyond the scope of this standard. However, it is expected that the use of this
compression mode will be determined by negotiation before transmission.
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Table 2 — Compression mode

Compression Compression mode description Specification document reference
mode value
016 Uncompressed video data None applicable
116 Compressed video using light codec Oxford Semiconductor Light Codec
Specification, Version 1.0, [10]1
216 Compressed Video using SmartCODEC Fujitsu SmartCODEC Specification,
Version1.0, [11]
FF16 Compressed Video using other video codec None applicable
Others Reserved for future specification None applicable

The colpr space field is encoded as defined in Table 3 below. The use of color-space| FF g is
beyond [the scope of this standard. However, it is expected that the use of this,color space will

be detefmined by negotiation before transmission.

Table 3 — Color space

Color space format Color space description
016 YUV 4:2:2 (16 bits/pixel, 8 bits{sample)
116 YUV 4:4:4 (24 bits/pixel, 8bits/sample)
216 RGB (24 bits/pixel, 8<bits/sample)
316 RGB (18 bits/pixel;6 bits/sample)
FF16 Other color space
Others Reserved forfuture specification

4.6 Placketization

4.6.1 Source packet format

For a sfream that conforms to this specification each IEEE-1394 isochronous packet
of the QIP header followed by zero or more source packets. The general format of thq
packet for all compression modes and all source packet types is shown in Figure 7
containg a single quadlet of type specific information followed by data. The size
source jpacket isS¢ompression mode, video mode and color space mode depende

space

consists
source
elow. It
of each
nt. The
e 2 and
nd color
b packet,

i.e. typeLspec
are this size.

o stream

T)fpe Specific Informati?n r |Ver| Type
[ Y T T T Sy ey T T N O I

Source Packet Data

IEC 2123/08

Figure 7 — General format of a source packet

1 The figures in square brackets refer to the Bibliography.
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The type field indicates the type of data contained within the source packet. It is encoded as
defined in Table 4 below.

The ver field indicates the version of the source packet. Its value is defined in the type
specific sections below.

The type specific information field contents depends on the type field. Its encoding is defined
in the type specific sections 4.6.2, 4.6.3 and 4.6.4 below.

The source packet data field contents depends on the type field. Its encoding is defined in the
type specific sections 4.6.2, 4.6.3 and 4.6.4 below.

Table 4 — Source packet type encoding

Type Description of type

046 Source packet contains video data as described in 4.6.2 below

116 Source packet contains stream information and metadata as
described in 4.6.3 below.

216 Reserved for the future specification of the transport™of audio
data. Further information regarding this type is given'in 4.6.4
below.

others | Reserved for future use.

4.6.2 |Type 044 source packet — Video data source packet
4.6.2.1 Video data source packet

Figure § shows the definition and arrangement of the fields in the video data source packet.

CompresFion Mode Specific Information r \_/eor Type =0
I Y T T\ T T T S el 110 I Y

Video Data

IEC 23124/08
Figure 8 — Video data source packet

The typefietdshall be setto Oqg to Indicate that this IS a video data source packet

The ver field shall be set to 045 to indicate that this is version 0 of the video data source
packet.

The compression mode specific information field has a different definition for each of the
compression modes. Refer to Table 2 for a list of defined compression modes. The
compression mode specific information for compression modes 04, 145 24 and FF4g are
detailed in sections 4.6.2.2, 4.6.2.3, 4.6.2.3 and 4.6.2.5 respectively.

The video data field definition is determined by a combination of video mode, compression
mode and color space. The reference to the applicable definition of the formatting of the video
data field is given in Table 5 below.
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Table 5 — References for video data definition

Compression Color space Video mode Reference to video
mode data definition
046 046 All defined except See 4.6.2.6 and
FFie 4.6.2.10
046 116 All defined except see 4.6.2.6 and
FFig 4.6.2.10
046 246 All defined except see 4.6.2.6 and
FFig 4.6.2.11
046 316 All defined except see 4.6.2.6 and
FFie 4.6.2.13
046 FF16 All defined except see 4.6.2.6 and
FFig 4.6.2.13
046 All defined FF16 see 4.6.2.6 and
4.6.2.15
116 All defined All defined see 4.6.2.7
246 All defined All defined see(4.6.2.8
FF16 All defined All defined see 4.6.2.9
4.6.2.2 Compression mode 0,4 type specific information
Figure |9 shows the definition and arrangement of <the fields within the type |specific

information field for video data source packets being transmitted in compression mode|04¢.

»
»

VDSPC 0
I T N Y O L I RN

[

Iinﬁ number
|| [ I N T O
IEC 2125/08

Figure 9 — Compression mode 0,4 specific information

The VDISPC (Video Data Source-Racket Count) field contains a running count of video data
source packets. It is incremented by 1 for every video data source packet created by the
transmifter. When a stream_commences the first video data source packet created has a
VDSPC|of 0. Since VDSPC:is only 8 bits wide the value placed in VDSPC is the lowept 8 bits
of the rdnning count.

The sol|(start of line) field is set in the source packet that contains the first pixel of|a video
line. There is no _requirement that the start of a video line be coincident with the stdrt of an
IEEE-1394 isochronous packet.

The sa\ a ps—thefirst pixel of
the first active video line of each frame (progressive modes) or of each field (interlace modes).
This field can only be set in a source packet that has sol set. There is no requirement that the
start of an active video line be coincident with the start of an IEEE-1394 isochronous packet.

(Start Af antivia vidan) finld 1o
StaHt—o+—aeth e Hae o +HEeH eSS

The line number field is the line on which the video data in the source packet resides as
defined by the video specification given in Table 1 of the given video mode. If no line
numbering is defined by the video specification the line number field shall be a sequential
count of the lines in a frame starting with the first line that is transmitted having a line number.

4.6.2.3 Compression mode 1,4 type specific information

The type specific information field definition for this compression mode is defined in the
applicable specification document referenced in Table 2.
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4.6.2.4 Compression mode 2,4 type specific information

The type specific information field definition for this compression mode is defined in the

applicable specification document referenced in Table 2.

4.6.2.5 Compression mode FF,¢ type specific information

The type specific information field definition for compression mode FF{g is beyond the scope

of this standard.

4.6.2.6 Compression mode 0,4 video data packetization

For trans OFP O od 5 Ve a a d
horizonfal pixels for both the active lines and the lines of the vertical blanking peried
they do| not exist). The first pixel of a video line shall always be the first pixehir' g
packet and each video line shall always fill an integer number of source packets, The
of pixels
detailed in Table 1. An IEEE-1394 isochronous channel that is usedOto trans
accordipg to this specification shall only transmit a single stream/Hof video p
isochromous channel.

4.6.2.7 Compression mode 1,4 video data packetization

The video data packetization for this compression mode” is defined in the ap
specification document referenced in Table 2.

4.6.2.8 Compression mode 2,4 video data packetization

The video data packetization for this compression mode is defined in the ap
specification document referenced in Table 2:

4.6.2.9 Compression mode FF,¢ video data packetization

The video data packetization for-the this compression mode is beyond the scope
standargl.

4.6.2.10 Color space 045.video data packetization — YUV 4:2:2 8 bits/sample

There id a Y sample for_éach pixel. Each U and V sample is used for two pixels. The s
n denotes the pixelsnumber within the source packet.

e active
(unless
source
number

it data
r 1394

in each source packet is dependent upon the video mode and color spac’f and is

plicable

plicable

of this

ubscript
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Uo Yo V0 Y1
L1 | | | | | L1
U2 Y2 V2 Y3
Ll 1o | | | | | L1
Uy Y4 Vg4 Ys
L1 | | | | | L1
Ll n | | n Tl
Ll n | | n Tl
I N | | | | | L1
Un-5 Yn-5 Vn-5 Yn-4
Lol L | | L ) L1
Un-3 Yn-3 Vn-3 Yn-2
Lol L | | L1 | L1
Un-1 Yn-1 Vn-1 Yn
Lol 1 L | | L | L1

Figure 10 — Color space 0,4 video data packetization

4.6.2.11 Color space 1,4 video data packetization —/ YUV 4:4:4 8 bits/sample

Each pixel contains a Y, U and V sample. The arfrangement of the samples is s
Figure 11. The subscript n denotes the pixel numbér.within the source packet.

IEC 2126/08

hown in

U4
|

Figure 11 — Color space 1,4 video data packetization

4.6.2.12 Color space 2,4 video data packetization — RGB 8 bits/sample

IEC 2127/08

Each pixel contains a R, G and B sample. The arrangement of the samples is shown in

Figure 12. The subscript n denotes the pixel number within the source packet.
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R0 G0 B0 R1

I I I N I I I S A I I N I I I N
G, B1 R> G2

AN I N B AN I N O S I Y I B | AN I N O S
Bz R3 G3 B3

AN I N B AN I N O S I Y I B | AN I N O S

AN I N B AN I N O S I Y I B | AN I N O S

AN I N B AN I N O S I Y I B | AN I N O S

AN I Y | AN I N O S I Y I B | L1 1441 1
Rn-3 Gn-3 Bn-3 Rn-2

AN I I Y | AN I S | I I I I B | I I L ) e O I
Gn 2 Bn-2 Rn-1 Gn_1

A I I I I N ) I N AN I I N oy | | ][ |
Bn-1 Rn Gn B”

I I I | I I TR S | I I I N N | I I R ) I

4.6.2.13

Figure 12 — Color space 2,4 video data packetization

Color space 3,4 video data packetization --RGB 6 bits/sample

The video data packetization for this color space isvonly applied for compression m
and is defined in the applicable specification document referenced in Table 2.

4.6.2.14

Color space FF g video data packetization

The vidéo data packetization for the this_golor space is beyond the scope of this stand

4.6.2.14

Video mode FF,4 video/data packetization

The vidéo data packetization for_the this video mode is beyond the scope of this stand

4.6.3

4.6.3.1

A SIM {

Type 1,5 sourcepacket — Stream information and metadata (SIM) source
packet4

Streaminformation and metadata (SIM) source packet

ourcespacket is transmitted exactly once per video frame for all compression

This ty;F: of Jsource packet contains six data-types. Figure 13 shows the definit

arrange

ent of the fields of the stream information and metadata source packet.

IEC 2128/08

ode 216

ard.

ard.

modes.
on and
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reserved Total Length reserved \_/er Type =1
IIIII|||||||||||||||||I‘I1III
Stream Info Data
| rtlaselrveld | lStreTarr: InTo I‘len?th I(bylt esl) (variable length field, zero or more bytes)
- Auxiliary Data
| r<|ase|rve|d | Aluxn||ar3|/ D?ta ILeTgtI? (bly tels) (variable length field, zero or more bytes)
reserved Video Mode Specific Info Video Mode Specific Info Data
N | | I.rengthl(b)fteﬁ) [ (variable length field, zero or more bytes)
reserved Compression Mode Specific Compression Mode Specific Info Data
Ll 1 | |Inf? L('anglth Qbytps)I | (variable length field, zero or more bytes)
- Color Space Specific Info Color Space Specific Info Data
| i L | | I.renpthl(b)fteﬁ) L (variable length field, zero or more bytes)
rbserved Vendor Specific Info Length Vendor Specific Info Data
| i L | | | (by}es} Ly (variable length field, zero or more’bytes)
rbserved Copy Control Info Length Copy Control InforData
| i L | | | (bytes) | (variable length field, zerolor more bytes)

I1EC 2129/08

Figure 13 — Stream information and metadata source packet

For trarflsmission of compression mode 04 only the SIM source packet shall denote tfhe start
a video|frame, that is the next video data source packet §hall be the start of the first line of
video data of a frame.

The six [data-types included in the SIM source packetrare:

— dtream information;

— Quxiliary data;

— \ideo mode specific information;

— dompression mode specific information;

— dolor space specific information;

— dopy control information.
Each dgta-type consists(of'a six bit reserved field, a ten bit length and a variable number of
data byles. The six bit\reserved field and the ten bit length shall be present for all dafa-types

in all SIM source packets. If the length field is zero then no data bytes are included in the SIM
source packet for‘that data-type. Annex D provides an example of a typical SIM source packet.

The Type field shall be set to 146 to indicate that this is a SIM source packet.

The Ver field shall be set to 115 to indicate that this is version 1 of the SIM source packet.
This version is backward compatible with version 0. All future versions shall be backward
compatible, they shall only add additional data-types in a manner consistent with those
already defined. A node that receives a SIM source packet with a version number later than
that which it supports should ignore the additional data-types.

The Total Length field indicates the number of valid bytes in the Source Packet Data portion
of the source packet. Its value is the summation of the six length fields plus 12 bytes for the
length and reserved fields themselves. The Total Length shall be less than or equal to (source
packet size — 4) where source packet size is determined by the combination of video,
compression and color space modes. Since there are a number of different source packet
sizes it is unlikely that the total length will be equal to (source packet size — 4) therefore all
remaining bytes in the source packet beyond those indicated by total length are reserved and
shall be set to 004¢.
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The stream information data type shall be included in all SIM source packets. The definition of
the fields in this data-type is shown in Figure 14 below.

reserved Stream Info Length = 14 reserved
I S | | [ 1 | I AN I O I N | I N I I O |
Video Mode FF;arPe AR Compression Mode Color Space
| L1111 | Rgte L1 1 | L1 1 1 1 [ A
P/ VeTticaI Size r Horilzontal Size
| I I I N N I | I I I | N I N N I
r Framsported-verticat-Size T Framsportedorizomntat-Size
| I N | ll N I N N I I I | C] L1 1] |
IHC 2130/08
Figure 14 — Stream information field definitions
The strgam info length field shall be set to 14 (E4g) to indicate that there are 14 bytes of
stream [nformation.
The vidg¢o mode field is encoded as defined in Table 1. For all video’'modes except mode FFqg

the vallles of frame rate, P/I, vertical size, horizontal dizey transported vertical §
'ted horizontal size are fixed and are given in Annéx B. When video mode
bse fields shall be set to the applicable value from{the tables below. Where 1

the required parameter the no information valuevshall be used, this value ha
to 1. The action taken by the sink node when.receiving a field set to no information is
the scope of this standard.

transpo
used th

matcheq

bits set
beyond

The fran

ne rate field is encoded as defined in Table 6 below.

Table 6 — Frame rate

ize and
FFqg is
o value
5 all the

Frame Frame rate value (frames per
rate second)

016 Reserved for future specification

e 24/1,001 (23,976...)

246 24

316 25

446 30/1,001 (29,97...)

516 30

616 50

716 607,001 (59,947 )

816 60

916 15

Fi6 No information

others Reserved for future specification
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The AR field is described in Table 7 below.

Table 7 — Aspect ratio

AR Aspect ratio
246 4:3
316 16:9
446 2,21:1
Fi6 No information
others Reserved for future specification

The P/l|field indicates whether the video stream is progressive or interlaced. It i enc

defined

The verfical size gives the value in lines of theqvertical resolution of the video streg

figure in

The hon

video stream. This figure includes the horizontal blanking if appropriate.

The tra
stream
line is t
is trans

The tra
resoluti
defined
figure e
mode F

in Table 8 below.

Table 8 — Progressivel/interlace mode

P/l Progressive/lnterlace information
016 Stream contains interlaced video frames.
116 Stream contains progressive video frames
216 Reserved for future specification
316 No Information

cludes the vertical blanking if appropriate.

izontal size gives the value in pixels (not samples) of the horizontal resolutio

hsported vertical size gives the value in lines of the vertical resolution of th
hat is actually transported. For all video modes currently defined, except FF4
ansported and so this figure includes any vertical blanking. Whether vertical
ported for video made FF g is beyond the scope of this standard.

nsported herizontal size gives the value in pixels (not samples) of the hg
bn of thefwyideo stream that is actually transported. For all video modes ¢
except\EF g, only the active portion of each video lines is transported and
kcludes any horizontal blanking. Whether horizontal blanking is transported f
- 1615 beyond the scope of this standard.

pded as

m. This

n of the

e video
5, every
blanking

rizontal
urrently
so this
br video

4.6.3.3

Auxiliary information

The auxiliary information data type should be included in all SIM source packets when
transporting video data for which the auxiliary data is available. The definition of the fields in
this data-type is shown in Figure 15 below.
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Auxiliary Data Length
‘ rese‘rved ‘ ‘ (bits 9:8) = 0,
Auxiliary Data Length (bits 7:0) = 14
\ \ \ \ \
TC .
TC tens of frames TC units of frames
VAL | | | | |
Drop TC tens of seconds TC units of seconds
\ \ \ \ \
r TC tens of minutes TC units of minutes
\ \ \ \ \
TC tens of hours TC units of hours
‘ i i i i
RD . . .
DS tens of time zone units of time zone
VAL | | | |
r tens of day units of day
\ \ \ \
day of week tens of units of month
\ \ month \ \ l
tens of year units of year
\ \ \ \ | \
thousands of year hundreds of year
\ \ \ \ \
RT .
RT tens of frames RT units of frames
VAL | | u | |
r RT tens of seconds RT units of seconds
\ \ \ \ \
r RT tens of minutes RT units of minutes
\ \ \ \
r RT tens of hiours RT units of hours
\ ) \ \ \
reserved
\

The auXiliary data length field shall be set to 14 (E¢g) to indicate that there are 14

auxiliary data.

The remainingfields are defined below. The acquisition of the data contained in these

IEC 2131/08

Figure 15 — Auxiliary data field definitions

bytes of

fields is

beyond |the Scope of this standard. The usage of the information contained in these fields by
the sink|device is implementation dependent.

TC VAL: A 1 if the Time-Code fields contain valid information.

TC tens of frames: The time-code tens of frames value in BCD.

TC units of frames: The time-code units of frames value in BCD.

Drop: A 1 if the time-code is based on drop-mode counting.

TC tens of seconds: The time-code tens of seconds value in BCD.

TC units of seconds: The time-code units of seconds value in BCD.

TC tens of minutes: The time-code tens of minutes value in BCD.
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TC units of minutes: The time-code units of minutes value in BCD.
TC tens of hours: The time-code tens of hours value in BCD.

TC units of hours: The time-code units of hours value in BCD.

RD VAL: A 1 if the Record-Date fields contain valid information.
DS: A 1 if the record-time is based on daylight-savings-time.

tens of time zone : The record-time tens of time-zone value in BCD.

units of ltime zone: The record-time units of time-zone value in BCD.
tens of glay: The record-date tens of day value in BCD.

units of|day: The record-date units of day value in BCD.

day of week: The day of week, 0 (Sunday) through 6 (Saturday).
tens of month: The record-date tens of months value in BCD.

units of)month: The record-date units of month value inf\BCD.

tens of year: The record-date tens of year value in BCD.

units oflyear: The record-date units of year value in BCD.

hundreds of year: The record-date hundreds of year value in BCD.
thousands of year: The record-date-thousands of year value in BCD.
RT VAL} A 1 if the Record-Time fields contain valid information.

RT tens|of frames: The-record-time tens of frames value in BCD.
RT units of frames: The record-time units of frames value in BCD.

RT tens|of seconds: The record-time tens of seconds value in BCD.

RT units of seconds: The record-time units of seconds value in BCD.

RT tens of minutes: The record-time tens of minutes value in BCD.

RT units of minutes: The record-time units of minutes value in BCD.

RT tens of hours: The record-time tens of hours value in BCD.

RT units of hours: The record-time units of hours value in BCD.
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4.6.3.4 Video mode specific information

For all video modes except FF1g there are no data fields currently defined for this data-type.
Therefore video mode specific info length shall be 004 and no data bytes shall be present in
the data field of this data-type.

For video mode FFqg the first 3 bytes following the length field shall be the OUI of the vendor
that has specified the video mode specific information data-type structure that is being
transported. Therefore video mode specific info length shall be at least 0315, The remaining
fields of this data-type structure are defined by the vendor indicated by the value of OUI.

4.6.3.5 Compression mode specific information

For compression modes 045 there are no data fields currently defined for this.'dgta-type.
Therefofe compression mode specific info length shall be 0046 and no data bytes shall be
presentlin the data field of this data-type.

For compression modes 145 and 2¢g the data-type length and structure~is defined in the
applicable specification document referenced in Table 2.

For compression mode FFqg the first 3 bytes following the length field shall be the OUI of the
vendor that has specified the compression mode specific information data-type structure that
is being| transported. Therefore compression mode specific ififo length shall be at leapt 0316,
The remaining fields of this data-type structure are defin€d by the vendor indicated by the
value off OUI.

4.6.3.6 Color space specific information

For all golor space modes except FF4g there are no data fields currently defined for this data-
type. Therefore color space specific info_léngth shall be 004 and no data bytes shall be
present|in the data field of this data-type.

For colqgr space FFqg the first 3 bytes following the length field shall be the OUI of thg vendor
that hag specified the color space specific information data-type structure that is being
transpofted. Therefore color space specific info length shall be at least 031, The remaining
fields of| this data-type structure are defined by the vendor indicated by the value of OUI.

4.6.3.7 Vendor spécific information

If this fipld is unused the vendor specific info length shall be 004 and no data bytes ghall be
present|in the data‘field of this data-type.

If this field/is"used the first 3 bytes following the length field shall be the OUI of thg vendor
that haWw&m@mwm at least

0316. The remaining fields of this data-type structure are defined by the vendor indicated by
the value of OUI.

4.6.3.8 Copy control information

The copy control information block shall be included in all SIM source packets.

If there is no CCI to convey the copy control info length shall be 004 and no data bytes shall
be present in the data field of this data-type.

If this field is used the first 3 bytes following the length field shall be the OUI of the vendor
that has defined the copy control information. In this case the copy control info length shall be
at least 0315, The remaining fields of this data-type structure are defined by the vendor
indicated by the value of OUI.
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Annex H contains the definition of a CCIl descriptor structure that has been defined by the
1394 Trade Association.

4.6.4 Type 2,4 source packet — Audio source packet
4.6.4.1 Audio source packet

The specification of the transportation of audio data within the same 1394 stream as video
data is a likely update to this specification. Until such time as this has been specified it is
recommended that audio data be transmitted as a separate 1394 stream as described by
IEC 61883-6, [6]. Source packet type 21 has been reserved for this purpose. A suggested
method for synchronizing the video and audio on two separate 1394 channels is given in
Annex A_The actual method of audio/video Qynrhrnni7a’rinn is implpmpntatinn dpppnd nt.

4.7 Packet transmission method
4.7.1 Packet transmission for compression mode 044
4711 Overview of transmission

When al non-empty packet is ready to be transmitted, the transmitter shall transmit jt within
the mosgt recent isochronous cycle initiated by a cycle start packet. The behavior of packet
transmission depends on the definition of the condition in whichva non-empty packet |s ready
to be trgnsmitted. There are two situations in which this condifion is defined.

a) A ngn-empty packet being ready for transmission is-defined to be true if one or mofe video
datg source packets have arrived within an isochronous cycle. This transmission|method
is cdlled non-blocking transmission, and is described in 4.7.1.2.

b) The|condition of a non-empty packet is ready to be transmitted can also be defined as
truelwhen a fixed number of data blocks have arrived. This transmission method is called
blocking transmission, and is described-in'4.7.1.3.

Since althere is no source packet header (SPH) there is only one time stamp and this |s in the
SYT field of the CIP header. If a,CIP contains multiple video data source packdts, it is
necess3ry to specify which source(packet corresponds to the time stamp.

Since the stream contains, a- SIM source packet at the frequency of once per frame a
mechanjsm is required to-ensure that the SYT time stamp is generated at a regular inferval of
video data source packets. The VDSPC (Video Data Source Packet Count) field in vigeo data
source packet is used for this purpose.

The trapsmitter(prepares the time stamp for the video data source packet, which mgets this
condition:

mod(VDSRG—SYT—INTERVA
where

VDSPC is the running count of transmitted video data source packets.

SYT_INTERVAL denotes the number of video data source packets between two successive
valid SYT timestamps, which includes one of the video data source packets with a valid SYT.
For example, if there are three video data source packets between two valid SYT timestamps,
then the SYT_INTERVAL would be 4. The SYT_INTERVAL is dependent upon the video mode
and color space used. The values of SYT_INTERVAL are given in Table 1.

The receiver knows the video data source packet for which the SYT timestamp is valid since it
is the source packet whose VDSPC solve the following equation:
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mod(VDSPC, SYT_INTERVAL) =0

The receiver is responsible for estimating the timing of data blocks between valid time stamps.
The method of timing estimation is implementation-dependent.

The SYT timestamp specifies the presentation time of the video data source packet at the
receiver. A receiver must have the capability of presenting events at the time specified by the
transmitter.

The TRANSFER_DELAY value is 875 us, which accommodates the maximum latency time of
isochronous packet transmission through an arbitrated short bus reset, worst case

packeti?&nﬁ&ﬂan@mﬂmp&ﬂ&mmlmﬂmuﬂmmbﬁ_med. The
derivatipn of the TRANSFER_DELAY value is given in Annex F.

The trapsmitter quantizes the timing of the synchronization clock, for instance -the rising edge
of the vldeo clock, by referring to its own CYCLE_TIME. It transmits the sum ,6f this cyfcle time
and TRANSFER_DELAY in the SYT field of the CIP. If the timing information is not fequired
for a CIP the SYT shall indicate the no information code, that is FFFF 4.

4.71.2 Non-blocking transmission method

The trapsmitter shall construct a packet in every nominal jsochronous cycle. Each packet
shall comply with the following constraint:

0 < N <MAX_VDSP
where
N is the|number of video data source packets'in the isochronous packet.
MAX_VDSP is given in Table 1.

In normal operation the transmitter shall not transmit events late, and shall not fransmit
packets|early. The resulting conditions may be expressed as follows:

Packet _[arrival_time_ L <‘Event_arrival_time[0] + TRANSFER_DELAY
Event_drrival_timeg[N-1] < Packet_arrival_time_F

where

Packet arrivat—timre F is thetime (measuredim s whemn the—first—bit—of the—isochronous

packet arrives at the receiver.

Packet_arrival_time_L is the time (measured in us) when the last bit of the isochronous
packet arrives at the receiver.

Event_arrival_time[M] is the time (measured in us) of the arrival at the transmitter of video
data source packet M of the isochronous packet. The first video data source packet of the
isochronous packet has M = 0.

Since MAX_VDSP is always greater than or equal to SYT_INTERVAL for all video modes
there will only ever be a maximum of one SYT timestamp in a video data source packet.
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4.71.3

Blocking transmission method

The blocking method may be used by a transmitter, which has only the ability to transmit
isochronous packets of the same size. In order to indicate no data, the transmitter may
transmit an isochronous packet containing just a CIP header or a special nonempty packet
which has the ND (NO DATA) flag set to 15 in its FDF field and has the same size of dummy

data as

a nonempty packet.

The transmitter shall construct a packet that contains no more than MAX_VDSP + 1 source

packets

For blocking, the duration of the successive video data source packets in a CIP must be

added t
If a CIP
ACTUA
where

TRANS

VDSP_I
mode a
total de

It is rec
receivin
required
spaces

4.71.4

Prior to
resourc

The cal
Maximu

Maximu

b the default TRANSFER_DELCAY.
contains N video data source packets, then

| TRANSFER_DELAY >= TRANSFER_DELAY + (N * VDSP_DURATION)

DURATION is the duration of a video data source.packet, it is dependent upq
nd color space. The VDSP_DURATION for eachy wideo mode is given in Anne
ay for MAX_VDSP video source packets is also given in Annex B.

bmmended that the receiver have sufficient extra buffer to compensate for the
g data due to blocking transmission’s characteristics. The actual value of ext
, and hence additional buffer size required, depends upon the video modes a
supported by the receiving node.

Bandwidth allocation

stream transmission the’appropriate bandwidth must be reserved at the isoc
b manager.

tulation of bandwidth allocation units for this purpose uses the following equati
m number.of bytes per packet = ((MAX_VDSP + 1) x Source Packet Size) + 20

m _number of quadlets per packet = (Maximum number of bytes per packet / 4)

FER_DELAY is the latency of transmission of 875 us as given in section 4.7.1.1.

n video
B. The

delay in
ra delay
nd color

hronous

pns:

(Al

Bandwidth allocation units = Maximum number of quadlets per packet x SPEED_FACTOR

SPEED_FACTOR takes the following values:

> 0 O O T O

) for S100 SPEED_FACTOR = 16;
) for S200 SPEED_FACTOR = 8;
) for S400 SPEED_FACTOR = 4;
) for S800 SPEED_FACTOR = 2;
) for S1600 SPEED_FACTOR = 1;
) for S3200 SPEED_FACTOR = 0,5 (This may result in a fractional result for the bandwidth

allocation units, in this circumstance the value shall be rounded up to the next integer
value);
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The addition of 1 to the MAX_VDSP is required to guarantee sufficient bandwidth for the SIM
source packet that is sent once per frame. In the normal non-blocking transmission method,
fewer than MAX_VDSP video data source packets will be transmitted in each packet, for some
video modes this may allow sufficient bandwidth for the transmission of the SIM source packet
without any extra bandwidth being allocated such that equation [A] becomes:

Maximum number of bytes per packet = (MAX_VDSP * Source Packet Size) + 20

For color space 04g the following video modes require equation [A]:

g) modes 49, 59, 60 and 61;

(B]

For col

4 ol D) 4lo £l + Hu | l + i AL
—SPpaces—T7g andz7g the TomMowmMg—video mModes require equation[A]:

[«

h) mode 61 only.

For mogles that do not require equation [A] for bandwidth allocation unit'{calculat
recomqended that they do use equation [A] since in the event of lost opportunities to

a pack
transmi
the SIM

source
isochro
bandwid

t (such as a cycle start packet drop after a bus reset) a transmiiter can catg
ting up to MAX_VDSP events in one or more of the subsequent packets. Als

on it is
fransmit
h up by
o, since

source packet is only sent once per frame the bandwidth -allocation calculated in
equatio:F [A] provides sufficient allocated bandwidth such thdl one additional vid

acket over and above MAX _VDSP can be sent per isochronous packet fi
ous packets without violating the allocated bandwidth. Whilst this aq
th will be unused most of the time it provides the-&xtra bandwidth needed to ¢

with trapsmission sooner.

The bar
listed in

4.7.2

dwidth allocation units have been calculated’for all modes using equation [A]
Annex B.

Packet transmission for compression mode 14

The trapsmission timing parameters fopr this compression mode are defined in the ap
specification document referenced j-Table 2.

4.7.3

Packet transmission for compression mode 2,4

The trapsmission timing(parameters for this compression mode are defined in the ap
specification document referenced in Table 2.

4.7.4

The def

Packet.-transmission for compression mode FF g

nition of the transmission timing parameters for this compression mode is bey

scope of this'standard.

o data
or most
iditional
atch up

and are

plicable

plicable

ond the
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Annex A
(informative)

Audio/video synchronization

A.1 Logical association of audio and video streams

There is sufficient capability in the AV/C specifications, [5] to identify 1394 isochronous
streams that are associated.

A.2 Time synchronization of audio and video streams

Time synchronization may be achieved using the following principles:

A devic
ensure
audio a
receivel

The TR
specific
delay th

(TRANS

This bu
provide
this fun

adjust the IEC 61883-6 TRANSFERLDELAY to a value greater than that used by this s

In this s
inthe T

The del

video path. The receiver)should ensure that this delay is the same, and if this is not

then theg
more th

that both streams are synchronized with respect to presentation timestamp
nd video data that arrived coincidently at the transmitter 'should be presente
coincidently.

e IEC 61883-6 data prior to entering the 1394.system by a time equal to
FER_DELAY for 601 Over 1394) — (TRANSFER_DELAY for IEC 61883-6).

fering should be done in the audigriclock domain. It must be noted that IEC
ctionality will have to vary this) additional delay accordingly. It is be permig

ituation the video data woeuld be delayed in the video clock domain by the di
RANSFER_DELAY values.

by in the systemafter the presentation time may be different between the al

audio delay.should be greater than the video delay to avoid lip-sync issues b
An about 10-ms.

b that supports this specification and also sources IEC 61883-6_audio streamg should

that is
d at the

ANSFER_DELAY for these streams is different, withk TRANSFER_DELAY given by this
htion being greater than that given by IEC 61883-6,[6]. Therefore the sourcg should

51883-6

5 the capability to vary the IEC 64883-6 TRANSFER_DELAY, a transmitter thgt allows

sible to
tandard.
ference

dio and
bossible
ut by no
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Annex B
(normative)

Additional video mode parameters

This annex contains the additional parameters associated with the video modes defined in
Table 1. It includes the fixed parameters that are used in the SIM source packet.

NOTE Due to the width of the tables there are two tables in this annex.

H H H 41 of D
—-F&H&Hm. y T OT Z

Video | Transported | Transported | Vertical | Horizontal | Vertical | Horizontal | P/l | Frame_{ Minihum | Minimum
mode | vertical size horizontal size 2 size a d blanking blanking a rate @ bus bus
a size @ d speled speed
comp comp
mode¢ 0,. | mode 0,
color color
space spaces
0;{ 1,6 and
16
0 50p 640 500 800 20 160 146 7.6 S8po S1600 b
1 50p 640 500 800 20 160 146 8.6 S8po S1600 b
2 26 720 263 858 23 138 146 7.6 S400 S800
3 26 720 263 858 23 138 146 8.6 S400 S800
4 52p 720 522 858 42 138 146 7.6 S8po S1600
5 52p 720 522 858 42 138 146 8.6 S8po S1600
6 52p 720 525 858 45 138 0.6 4.5 S400 S800
7 52p 720 525 858 45 138 0.6 5.6 S400 S800
8 75p 1280 750 1650 30 370 116 716 S1600 S$3200
9 75p 1280 750 1650 30 370 116 8.6 S1600 S$3200
10 52p 1440 525 1716 45 276 116 716 S1600 S$3200
11 52p 1440 525 1716 45 276 116 8.6 S1600 S$3200
12 115 1920 1125 2 200 45 280 116 7.6 >F >cC
13 115 1920 1125 2 200 45 280 116 8.6 >F >cC
14 1195 1920 1125 2 200 45 280 046 4.5 S3200 S$3200
15 115 1920 1125 2 200 45 280 046 5.6 S3200 S$3200
16 314 720 314 864 26 144 146 6.6 S400 S800
17 62p 720 625 864 49 144 146 6.6 S8po S1600
18 62p 720 625 864 49 144 046 3.6 S400 S800
19 750 1280 750 1980 30 700 116 6.6 S1600 S$3200
20 625 1440 625 1728 49 288 116 6.6 S1600 S$3200
21 525 960 525 1144 45 184 0.6 4.5 $8002 S800
22 625 960 625 1152 49 192 046 316 $8002 S800
23 - - - - - - - - - -
24 - - - - - - - - - -
25 1125 1920 1125 2750 45 830 116 146 S1600 S$3200
26 1125 1920 1125 2750 45 830 116 246 S1600 S$3200
27 1125 1920 1125 2 640 45 720 116 3.6 S1600 S$3200
28 1125 1920 1125 2 200 45 280 116 4.5 S3200 S$3200
29 1125 1920 1125 2 200 45 280 116 5.6 S3200 S$3200
30 1125 1920 1125 2 640 45 720 146 6.6 S3200 >cC
31 1125 1920 1125 2 640 45 720 0.6 3.6 S1600 S$3200
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Video | Transported | Transported | Vertical | Horizontal | Vertical | Horizontal | P/l | Frame | Minimum | Minimum
mode | vertical size horizontal size 2 sizea d blanking blanking a rate 2 bus bus
a size @ d speed speed
comp comp
mode 0, | mode 0,
color color
space spaces
0.6 11%and
16
32 288 352 288 352 0 0 116 316 $200? S200
33 240 352 240 352 0 0 146 16 $200? S200
34 144 176 144 176 0 0 146 3.6 S100 S100
35 12p 76 T20 T76 19} 0 Te 516 STPO S100
36 28B 352 288 352 0 0 116 4.5 S200 S400 b
37 14p 176 144 176 0 0 116 4.5 S190 S100
38 23|4 480 234 480 0 0 116 434 S20p b S200
39 23j 480 234 480 0 0 116 96 S1900 S200 b
40 48p 800 480 800 0 0 146 9.6 S40p b S400
41 24p 320 240 320 0 0 Q; 9.6 S100 S100
42 24p 320 240 320 0 0 146 5.6 S100 S200 P
43 24p 320 240 320 0 Q 146 8.6 S200 S400 P
44 48p 640 480 640 0 0 146 9.6 S200 S400 P
45 48p 640 480 640 0 0 146 5.6 S400 S800 P
46 48p 640 480 640 0 0 146 8.6 S8po S800
47 60p 800 600 800 0] 0 116 9.6 S400 S400
48 60p 800 600 800 0 0 116 5.6 S80p b S800
49 60p 800 600 800 0 0 116 8.6 S8p0 S1600
50 76B 1024 768 1024 0 0 116 9.6 S400 S800
51 76B 1024 768 1024 0 0 116 5.6 S8p0 S1600
52 76B 1024 768 1024 0 0 116 8.6 S1600 S$3200
53 96p 1280 960 1280 0 0 116 9.6 S8p0 S$16002
54 96p 1280 960 1280 0 0 146 5.6 S1600 S1600
55 96p 1280 960 1280 0 0 146 8.6 S3200 S$3200
56 10p4 1280 1024 1280 0 0 146 9.6 SE S1600 b
57 10p4 1280 1024 1280 0 0 146 5.6 S1600 S$3200b
58 10p4 1280 1024 1280 0 0 146 8.6 S3200 S$3200
59 1200 1600 1200 1600 0 0 146 96 SE S1600
60 1200 1600 1200 1600 0 0 116 5.6 S1600 S$3200
61 1200 1600 1200 1600 0 0 116 8.6 S3200 >
62 48p 800 480 800 0 0 1,0 5,4 S400 S800
63 480 800 480 800 0 0 116 8.6 S800 S1600
255 Other video - - - - - - - - -
mode
Others | Reserved for - - - - - - - - -

future
specification

2 The values represent the encodings that should be used in the SIM source packet.

b These modes can be sent at the next lower bus speed if equation [B] is used to calculate bandwidth allocation units in

4.7

1.4,

¢ This video mode requires bus speeds greater than S3200 and so must be compressed if it is to be transported until such time
as bus speeds increase beyond S3200.

d  Horizontal blanking can be calculated as: (Horizontal size — Transported horizontal size).
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Table B.2 — Additional video mode parameters, 2 of 2

Video Mode Lines per (Duration of a| Duration of |Duration of a| Duration of Bandwidth Bandwidth
SYT source an source an allocation allocation
interval, packet for | isochronous | packet for |isochronous units 2 at units 2 at
all color | color space | packet for | color space | packet for minimum minimum
spaces 0 color space 0 1 and 2 color space 1 allowed allowed
and 2 speed for speed for
us us us color space 0| color space
us 1 and 2
0 4 16,69 133,52 11,13 133,56 2908 2 098
1 4 16,67 133,36 11,12 133,44 2908 2 098
2 2 3472 12688 2445 426-9 3-646 2 544
3 2 31,69 126,76 21,13 126,78 3 640 2 544
4 4 15,99 127,92 10,66 127,92 3 268 2 358
5 4 15,97 127,76 10,65 127,8 3268 2 358
6 2 31,78 127,12 21,19 127,14 3 640 2 544
7 2 31,75 127 21,17 127,02 3 640 2 544
8 6 5,57 128,11 5,57 2811 3 869 2 895
9 6 5,56 127,88 5,56 127,88 3 869 2 895
10 4 7,95 127,2 5,3 127,2 3082 2 265
11 4 7,94 127,04 5{3 127,2 3082 2 265
12 9 3,71 126,14 2,48 126,48 0 0
13 9 3,71 126,14 2,47 125,97 0 0
14 5 7,42 126,14 4,95 128,7 2172 3 256
15 5 7,41 125,97 4,94 128,44 2172 3 256
16 2 31,85 127,4 21,24 127,44 3 640 2 544
17 4 16 128 10,67 128,04 3268 2 358
18 2 32 128 21,34 128,04 3 640 2 544
19 5 6,67 126,73 6,67 126,73 3225 2413
20 4 8 128 5,34 128,16 3082 2 265
21 2 21,19 127,14 15,89 127,12 2 264 3268
22 2 21,34 128,04 16 128 2 264 3268
23 - 0 0 0 0 0 0
24 - 0 0 0 0 0 0
25 4 9,27 129,78 6,18 129,78 3620 2 654
26 4 9,26 129,64 6,18 129,78 3620 2 654
27 4 8,89 133,35 5,93 130,46 3861 2774
28 5 7,42 126,14 4,95 128,7 2172 3 256
29 5 7,41 125,97 4,94 128,44 2172 3 256
30 8 4,45 129,05 2,97 127,71 3618 0
31 4 8,89 133,35 5,93 130,46 3861 2774
32 1 69,45 138,9 69,45 138,9 2176 3232
33 1 69,45 138,9 69,45 138,9 2176 3232
34 1 138,89 138,89 138,89 138,89 1520 2224
35 1 138,89 138,89 138,89 138,89 1520 2224
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