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The main task of IEC technical committees is to prepare International Standa
exceptional circumstances, a technical committee may propose the publication of a te
specifi¢ation when

INTERNATIONAL ELECTROTECHNICAL COMMISSION

PROFESSIONAL VIDEO STORAGE EQUIPMENT -
GUIDELINE OF TIME CODE TRANSMISSION

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization co
a” oréa ETe€ ;""'; et mittees ‘;"; E”" SeS)T TE GQ" © S ©
intermpational co-operation on all questions concerning standardization in the electrical and electronic f]
this ¢nd and in addition to other activities, IEC publishes International Standards, Technical .Speci
Techhical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred) to
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee ir]
in the subject dealt with may participate in this preparatory work. International, governmental 3
govefnmental organizations liaising with the IEC also participate in this preparation. IEE€collaborate
with |the International Organization for Standardization (ISO) in accordance with conditions detern
agre¢ment between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as neatly-as possible, an inte
consensus of opinion on the relevant subjects since each technical committee has representation
interg¢sted IEC National Committees.

ublications have the form of recommendations for international tuse 'and are accepted by IEC
ittees in that sense. While all reasonable efforts are made to €psure that the technical conter

transparently to the maximum extent possible in their, national and regional publications. Any di
betwgen any IEC Publication and the corresponding nationatl or regional publication shall be clearly ind
the I3tter.

IEC f{tself does not provide any attestation of conformity. Independent certification bodies provide cd
assepgsment services and, in some areas, accessto IEC marks of conformity. IEC is not responsible
serviges carried out by independent certificationdbodies.

All ugers should ensure that they have the jatest edition of this publication.

No lipbility shall attach to IEC or its directors, employees, servants or agents including individual exp
mempers of its technical committees @nd IEC National Committees for any personal injury, property d3
othenl damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fg
expehses arising out of the publication, use of, or reliance upon, this IEC Publication or any o
Publications.

Attention is drawn to the(Normative references cited in this publication. Use of the referenced public|
indispensable for the correct application of this publication.

Attenftion is drawnto\the possibility that some of the elements of this IEC Publication may be the s
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.
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the required support cannot be obtained for the publication of an International Standard,

despite repeated efforts, or

the subject is still under technical development or where, for any other reason, there is the

future but no immediate possibility of an agreement on an International Standard.

Technical specifications are subject to review within three years of publication to decide
whether they can be transformed into International Standards.

IEC 62644, which is a technical specification, has been prepared by technical area 6: Storage
media, data structures, equipment and systems, of IEC technical committee 100: Audio, video
and multimedia systems and equipment.


https://iecnorm.com/api/?name=36a66c6740085a7fc78390fbdd55e2a6

-4 - TS 62644 © IEC:2012(E)

The text of this technical specification is based on the following documents:

Enquiry draft Report on voting
100/1968/DTS 100/2022/RVC

Full information on the voting for the approval of this technical specification 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.

The co|
the sta
related

A biling

tran
rec
with
rep
am

bility date indicated on the IEC web site under "http://webstore.iec.ch"-in\th

to the specific publication. At this date, the publication will be
sformed into an International Standard,

bnfirmed,

drawn,

aced by a revised edition, or

ended.

ual version of this publication may be issued at a later)date.

mmittee has decided that the contents of this publication will remain unchangéd until

e data
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INTRODUCTION

Time and control code is standardized in IEC 60461 and SMPTE ST 12-1:2008. Transmission
of time code is standardized in SMPTE ST 12-2:2008.

Reference signal is often used for professional video storage in order to synchronize all
equipment in a system. However there are no clear specifications for the transmission of time
code under such system operation in these standards. When the system treats progressive
video whose frame rate is 50 Hz or 59,94 Hz and when it uses reference signal, time code
transmission of equipment may be treated differently and the interoperability may not be
maintained.

Therechre, clear guidelines of time code transmission for professional video storage_ in{such a
system| operation are expected.
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PROFESSIONAL VIDEO STORAGE EQUIPMENT -
GUIDELINE OF TIME CODE TRANSMISSION

1 Scope

This Technical Specification specifies the relationship between the reference signal and
Ancillary Time Code (ATC) for use in professional storage equipment operating at 50 frames-
per-second or 59,94 frames-per-second and handling progressive video signal under the

system

2 No

The fol
are ind

operation to maintain the frame pair which 1s composed of two frames.

rmative references

ispensable for its application. For dated references, only the edition cited appli

owing documents, in whole or in part, are normatively referenced.in this documg¢nt and

es. For

undatefl references, the latest edition of the referenced document (including any
amendments) applies.

SMPTR ST 12-1:2008, Television — Time and Control Code

SMPTH ST 12-2:2008, Television — Transmission of Time Code in the Ancillary Data $pace
SMPTR ST 318:1999, Television and Audio — Synchronization of 59.94 — or 50-Hz Related
Video and Audio Systems in Analog and Digital Areas — Reference Signals

SMPTH ST 274:2008, Television - 1920 x1 080 Image Sample Structure, |Digital
Repregentation and Digital Timing Reference Sequences for Multiple Picture Rates

3 Terms and definitions

For the| purposes of this document, the following terms and definitions apply.

3.1

time code

abbrevl|ation of time'and control code defined in SMPTE ST 12-1:2008

3.2

frame pdir

two tinte-eensecutive—frames—ef-a—video—sigratfor-which—there—is—a—firstframe—and—a—-Second
frame

3.3

ATC_VITC1

Ancillary Time Code Vertical Interval Code #1 Payload Type defined in SMPTE ST 12-2:2008

3.4

ATC_VITC2
Ancillary Time Code Vertical Interval Code #2 Payload Type defined in SMPTE ST 12-2:2008

3.5

field mark flag
field identification flag defined in SMPTE ST 12-1:2008
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3.6
reference signal
external reference

SMPTE ST 274:2008

signal

for synchronization

4 Transmission of time code

4.1

This subclause is given for information.

defined in

Time address of a frame pair in progressive systems

SMPTE ST 318:1999

or

Time agddress of a frame pair in progressive systems is specified in SMPTE ST 12-1.2

follows

Since the frame frequency of 50 frames-per-second and 59,94 frames-per-second prog

system

exceeds the frame count capacity of the time address, the count-is constra

008 as

ressive
ned to

increment only every other frame (as shown in Figure 1). This results in‘an edit resoliyition of

two frames.

Where

and to

the time code is conveyed as VITC data (for example as'in ATC), it is recomn
that t:r field mark flag is used to identify each frame of the’ frame pair. The pr
implemlentation is to set the field mark flag of the VITC data tg\zero for the first frame o
bne for the second frame of a pair.

hended
eferred
f a pair

LTC 80:bit CODEWORD

N

Time ‘Address = 01:12:23:21 ——>

VITC data in ATC
Time*Address = 01:12:23:21

VITC data in ATC
Time Address = 01:12:23:21

Field Flag Bit =0 Field Flag Bit =1
/ /
1 1

Video Frame Video Frame Video Frame

Frame Label = 01:12:23:20:1

<
<

Frame Label = 01:12:23:21:0

\ 4

<
&

Frame Label = 01:12:23:21:1

<
<

V.

Frame Pair

IEC 1892/12

4.2

Figure 1 — Time address of frame pair

Relationship between frame pair and ATC

This subclause is given for information only.

The relationship between frame pair and ATC is specified in SMPTE ST 12-2:2008 as follows.

For progressive systems running at 50 frames-per-second or 59,94 frames-per-second, it is
recommended that a packet of the ATC_VITC1 payload type with the field mark flag set to
zero and associated with the first frame of a pair alternate with a packet of the ATC_VITC2
payload type with the field mark flag set to one and associated with the second frame of a pair.
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VITC data in ATC_VITC1 and ATC_VITC2 payload types use the field mark flag to identify
each of the frames of a frame pair as follows: A logical zero represents the first frame and a
logical one represents the second frame of the pair of progressive frames.

4.3 Relationship between the reference signal and ATC

This guideline is for use in professional storage equipment operating at 50 frames-per-second
or 59,94 frames-per-second and handling a progressive video signal under the operation
using the reference signal to maintain a frame pair by limiting the edit resolution of two frames.

A packet of the ATC_VITC1 payload type in the output of storage equipment associated with
the first frame of a pair should associate with field1 of the reference signal. A packet of the
ATC_V|TC2 payload type in the output of storage equipment associated with the, second
frame pf a pair should associate with field2 of the reference signal. Figure 2. 'shows the
relationship between the reference signal and ATC.

A field|mark flag associated with the time code of recorded video content-should be [played
back synchronized with the play back video content.

When {he storage equipment is playing back at the same speed_as‘the recorded spegd, the
relationship of reference signal, ATC_VITC1, ATC_VITC2 and/field mark flag should be as
follows

refgrence signal field1: ATC_VITC1 payload type, field mark flag set to 0

refgrence signal field2: ATC_VITC2 payload type{field mark flag set to 1

50p/59,94p video
reference signal.operation _—
reference signal
50i/59,94i
reference signal ” J ” ”

50i/59.94i field1 field2 field1 field2 |

[ frame pair ] frame pair ]

output video

A ATCVITC1 {ATCVITC2 | ATC.VITC1 ATCVITC2
50p/59,94p

field mark !field mark ‘field mark !field mark
= Hag=—6—Hag=—t—ftag=0—tfag=+

IEC 1893/12

Figure 2 — Relationship between reference signal and ATC

The transmission of ATC Packets playing back at a different speed from the recorded speed
is not the same as the transmission in normal play speed.

A field mark flag associated with the time code of recorded video content may synchronize
with the frame pair of the video content and may not synchronize with field 1 and 2 of the
reference signal. Figure 3 shows an example of a relationship between reference signal and
ATC at 1/2 speed play.
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50p/59,94p video
reference signal operation —
reference signal
50i/59,94i
reference signal _ J ” ” ” ” [
50i/59.94i field1 field2 | field1 field2 field1 field2
- 1 1 1 1
i i i i
[ frame pair [ frame pair,
output video A ATC_VITC1 |ATC_VITC2 IATC.VITC1! ATC_VITC2 IATC_VITCH !
50p/59,94p ; ! ! ;
field mark |field mark Ifield mark !field mark 1field mark !
| iflag=0  iflag=0  liflag=1 iflag=1 flag=0 |
1 1 1 1

IEC 1894/12
Figure 3 — Example of relationship between reference signal and ATC (1/2 speed|play)

Playing back at different speed from the recorded speed

refgrence signal field1: ATC_VITC1 payload type,-field mark flag set to 0 or 1
refgrence signal field2: ATC_VITC2 payload #ype, field mark flag set to 0 or 1

EXAMMPLE still mode of the video with field flag =\0
Time cpde of ATC remains the same value as associated video

refgrence signal field1: ATC_WIIC1 payload type, field mark flag set to 0
refgrence signal field2: ATE WITC2 payload type, field mark flag set to 0
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