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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Cinematography — Time and control code for 24, 25 and
30 frames per second motion-picture film systems —
Specifications
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Hocument specifies digital code for mats and modulation methods for motion-pi
ed for timing, control, editing and synchronization purposes. This document dlso
bnship of the codes to the motion picture frame.

ypes of code are described in this document. The first type, Type C, is a gontinuous ¢
imilar to the continuous code specified in IEC 60461. This type of codecan be used
e the film is moving continuously at the time of both recording and réproduction.

econd type of code, Type 8, is a non-continuous, block-type codekxcomposed of blocks
ete in itself, with gaps between the blocks. It is designed so that the code can be 1
 back on equipment with intermittent film motion but still be decoded with the
onic equipment used to read the Type C or continuous tife‘code.

ormative references

bllowing documents are referred to in the téxt in such a way that some or all of
tutes requirements of this document. Fordated references, only the edition cited
ed references, the latest edition of the referenced document (including any amendmg

C 2022, Information technology — .Character code structure and extension techniques
P41, Cinematography — Projection film leader (time-based), trailer and cue marks — Sp

V58, Cinematography — Photographic control and data records on 16 mm and 35 mm m
nd prints — Dimensions'‘and location

erms and definitions

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

nd I[ECaaintain terminological databases for use in standardization at the following

rture film to
specifies the
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in situations

of data, each
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same type of

their content
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ents) applies.

ecifications

otion-picture

addresses:

31

IEC Electropedia: available at http://www.electropedia.org/

real time
<NTSC colour recording> time elapsed during the scanning of 60 fields (or any multiple thereof) in an
ideal television system at a vertical field rate of exactly 60 fields per second

3.2

colour time
<NTSC colour recording> time elapsed during the scanning of 60 fields (or any multiple thereof) in a
colour television system at a vertical field rate of approximately 59,94 fields per second
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4 Modulation method

The modulation method shall be such that a transition occurs at the beginning of every bit period. "One"
is represented by a second transition half a bit period after the start of the bit. "Zero" is represented

when there i

s no transition within the bit period.

5 Code formats

Two code formats are described: Type C and Type 8. The unique characteristics of the two code types
are described in 5.1 and 5.2 respectively. Information which applies to both code types is given in 5.3

and 5.4.
5.1 Type
5.1.1 Each

5.1.2 The

frame rate b¢ing used.

5.1.3 Each

5.1.4 The bits shall be assigned as shown in the appropriate columns of Figure 1 and Table 1.

C code format
motion-picture frame shall be defined by a unique and complete address;

rames shall be numbered successively 0 to 23, 24 or 29 inclusive, corresponding

address shall consist of 80 bits numbered 0 to 79 inclusivex

o the

5.1.5 The address shall start at the clock edge before the first address bit (bit zero). The bits shall be

evenly space

frame. Consequently, the bit rate shall be 80 times the frame rate in frames per second.

] throughout the address period and they shall'fully occupy the address period, which

IS one

5.1.6 The §tart of the address, i.e. the clock edgé-before the first bit, shall coincide with the frameline
at the beginrling of the image to which the addxess refers. The tolerance of this location is +0 % (jin the

direction of f

Im travel) and -50 % of a frame length (in the other direction). Thus, the start of the address

can lie anywhere in the top half of the frame with the preferred position at the frameline. See Figurg 2.

Table 1 — Bit assignment

Bit number Bit description
Type C code | Type8 code
a 07 Alternating zero, one pattern
a 8-23 Synchronizing word
a 8-9 Fixed zero
a 10-21 Fixed one
a 22 Fixed zero
a 23 Fixed one
0-3 24-27 Units of frame
4-7 28-31 First binary group
8-9 32-33 Tens of frames
10 34 Drop frame flag (see 5.4)
11 35 Colour frame flag (see 5.4)
12-15 36-39 Second binary group
16-19 40-43 Units of seconds
20-23 44-47 Third binary group
a2 These bits do not exist in the Type C code.
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Table 1 (continued)
Bit number Bit description
Type Ccode | Type 8 code

24-26 48-50 Tens of seconds
27 51 Bi-phase mark phase correction bit (see 5.4)
28-31 52-55 Fourth binary group
32-35 56-59 Units of minutes
36-39 60-63 Fifth binary group
40-42 64-66 Tens of minutes
43 67 Binary group flag bit {see 5.4) AN
44-47 68-71 Sixth binary group nQV
48-51 72-75 Units of hours kq;y
52-55 76-79 Seventh binary group A~ Vo
56-57 80-81 Tens of hours -
58 82 Unassigned address bit (zero unt‘il@\}'{er assignment)
59 83 Binary group flag bit (see 5.4) 6\ .
60-63 84-87 Eighth binary group (-\<(
64-79 88-103 Synchronizingword QV

64-65 88-89 Fixedzero (. \"

66-77 90-101 Fixedone ¢,

78 102 Fixed zerR\\‘

79 103 Fixed ane
a 104-111 Altern;r‘ihgone, zero pattern
a2  These bits do not exist in the Type C\féﬁ'\el

C}\ <
@ .
O
O
O i
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BIT NUMBER BIT
TYPE C TYPE 8 VALUE DESCRIPTION Notes
0 0 TIMING BITS START FOR TYPE 8
1 1 IS CLOCK EDGE
2 0 BETWEEN BIT 111
) 1 AND D11 U
O
4 0 (]/Q
5 1 b(‘l/
0
6 0 O
7 ) \&
L
8 0 SYNC WORD << O
9 0
\\Q
O
10 1 Q
‘(\Q)
11 1 S
12 1 A‘\
©)
13 1 \{:\'
‘\\O
14 1 C)
15 1 O® ‘
16 1()()
18 Q‘O 1
&
&?‘ 20 1 START FOR TYPE C
Z1 1 IS CLOCK EDGE
22 0 BETWEEN BIT 79
23 1 AND BIT O
0 24 1 FRAMES UNITS
1 25 2
2 26 4
3 27 8
4 28 1ST BINARY GROUP
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5 29

6 30

7 31

8 32 10 FRAMES TENS

9 33 20

10 34 DROP FRAME FLAG
11 35 COLOUR FRAME FLAG
12 36 2ND BINARY GROUP
13 37

14 38

15 39

© IS0 2020 - All rights reserved
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BIT NUMBER BIT
TYPE C  TYPE 8 VALUE DESCRIPTION Notes
16 40 1 SECONDS UNITS
17 41 2
18 42 4
19 43 8
20 44 3RD BINARY GROUP Q
21 45 q/Qq/
22 46 b(‘l/
23 47 Q(b
24 48 10 SECONDS TENS \%O
25 49 20 os\
26 50 40 Q<<
27 51 BI-PHASE MARK PHASE CORRECTIé)\N}\\BQIT
28 52 ATH BINARY GROUP <
29 53 $\\S\
30 54 A‘\Q’
31 55 xO
=
32 56 1 MINUTES @&é
33 57 2 @
34 58 s O
35 59 @Q
36 60 %\'%TH BINARY GROUP
37 61 Q‘O
38 62 Q?“
39 ,{§
40 64 10 MINUTES TENS
41 65 20
42 66 40
43 67 BINARY GROUP FLAG BIT
44 68 6TH BINARY GROUP
45 69
46 70
47 71
48 72 1 HOURS UNITS
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49 73 2

50 74 4

51 75 8

52 76 7TH BINARY GROUP
53 77

54 78

55 79

ISO 9642:2020(E)
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BIT NUMBER BIT
TYPE C TYPE 8 VALUE DESCRIPTION Notes
56 80 10 HOURS TENS
57 81 20
58 82 UNASSIGNED ADDRESS BIT
59 83 BINARY GROUP FLAG BIT
60 84 8TH BINARY GROUP (19
61 85 (]/Q
62 86 b(‘l’

63 87
O

64 88 0 SYNC WORD 5\\%
65 89 0 << o

66 90 1 QQ

67 91 1 s\\§\

68 92 1 \\S\Q)

69 93 1 $

70 94 1 A‘\Qj

71 95 1 \{‘\O

72 96 1 C}\O

73 97 1 @ N
O

74 98 1
O

75 99 Q-
76 100 %\%
Y

78 @%9‘ 0

79 A 103 1
2 104 1 TIMING BITS
105 0
106 1
107 0
108 1
109 0
110 1
111 0

8 © IS0 2020 - All rights reserved
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TYPE C TIME CODE
80 BITS PER FRAME

32 USER BINARY
SPARE BITS

TYPE 8 TIME CODE
112 BITS PER FRAME

32 USER BINARY
SPARE BITS

16 SYNC

31 ASSIGNED ADDRESS

1 UNASSIGNED ADDRESS

UNASSIGNED BIT IS
ZERO

48 SYNC

31 ASSIGNED ADDRESS

1 UNASSIGNED-ADDRESS

UNASSIGNED BIT IS
ZERO

Figure 1 — Bit assighment
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NOTE
frame. The fig

5.2 Type
5.2.1 Each

5.2.2 The
frame rate bg

Figure 2 illustrates the preferred longitudinal placement of a frame of time code relative to the p

ure applies to all film formats, even thouwgh 35 mm film is shown.

Figure 2 — Type C code

B code format
motion-picture frame shall be identified by a unique and complete address.

rames shall be numbered successively 0 to 23, 24 or 29 inclusive, corresponding
ing used.
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\
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icture

o the

5.2.3 Each

5.2.4 The bits shall be assigned as shown in the appropriate columns of Figure 1 and in Table 1.

5.2.5 The block of data for a single frame may be recorded anywhere within that frame except that no
part of the block may occupy the region extending from the frameline to 5 % of a frame length on either
side of it. This region is thus a gap in the data which has a minimum length of 10 % of a frame length. See

Figure 3.

5.2.6 The length of any one bit shall not differ by more than 5 % from the length of either adjacent
bit. In addition, the length of no bit shall be so short as to make the recording and reproduction of that
data, using practical equipment, unreliable. The length of no series of bits shall cause the total length of
112 bits to exceed 90 % of frame length.

10 © IS0 2020 - All rights reserved
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5.2.7 In order to reduce the d.c. content of the signal, a repetitive pattern of zeros and ones shall be
recorded in as much of the gap area (the frameline region defined in 5.2.5) as is practical. This region shall
not contain a sync word of the previous frame or the first sync word of the following frame and shall not
be decodable as a valid time code word. The bit length tolerance in 5.2.6 does not apply to data in the gap.

5.3 Use of binary groups

5.3.1 The binary groups are intended for storage of data by the users and the 32 bits within the 8
groups may be assigned in any fashion without restrictions if the character set used for the data insertion
is not specified and the binary group flag bits, Nos. 43 and 59, are both zero.

\ O O
§ AOVINI
N s | U L
FRAME LINE D D
A
N

§ \ Bit111 D D

<

v
§ g - SOV - l TRAVEL
N : O O
N . =
\ Bit 0
N e O
— FRAME LINE
g ) -
§ O O
§ D HIOVINI D

NOTE Figure’3 illustrates the preferred longitudinal placement of a frame of time code relative to the picture
frame} The figure applies to all film formats, even though 35 mm film is shown.

. Lo La a8 FaY 1
riguic o — 1ypc o Couc

5.3.2 Encoding of frame identification by definition provides considerable redundancy that aids in
minimizing decoding errors. In the design for storage of additional data for optional user applications,
consideration shall be given to encoding of appropriate redundancies. In addition, data is specifically
permitted to be spread across frame lines.

The binary group flag bits 43 and 59 (67 and 83 for Type 8 code) shall be set according to Table 2.

© IS0 2020 - All rights reserved 11


https://standardsiso.com/api/?name=d263a25aa1d1952f840e559d2c5df0e0

IS0 9642:2020(E)

Table 2 — Binary group flag bits

Bit Bit
43/67 59/83
Character set not specified 0 0
Reserved 0 1
Character set as defined in ISO 2022 1 0
Reserved 1 1

5.4 Assigned and unassigned address bits

54.1 Sixb
type of code
for future ass

time, as defifjed in 5.1.2, a one shall be recorded in the drop frame flag bit (No:.%0 for type C and ]

5.4.2 If ce
for Type 8).
5.4.3 Ifcol

frame flag bi

5.4.4 The
a state so th
results in thd

5.4.5 Thef
set in accord

€j)ti-phase mark phase correction bit (No. 27 for typé and No. 51 for Type 8) shall be

ts are reserved within the address groups: four for identifying operational modes'whg
s used for television systems, one for bi-phase correction and one unassigned; but res
ignment and defined as zero until further specified.

tain numbers are being dropped to resolve the difference between teal time and ¢

bur frame identification has been intentionally applied, a ette/shall be recorded in the ¢
(No. 11 for type C and No. 35 for Type 8).

every 80-bit or 112-bit word will contain an even number of logic zeros. This requirg
truth table given in Table 3 for bit 27 (51).

Table 3 — Bi-phase mark correction bits

Number of logic zerdsin bits 0 | Type C | Type 8
to 26 (24 to 50) and.bits 28 to 63 | bit27 | bit51
(52 to 871)
0dd
Even

wo binary groupflag bits (Nos. 43 and 59 for type C and Nos. 67 and 83 for Type 8) sh
hnce with Table 2.

5.4.6 The

further assighment,

nassigned address bit (No. 58 for type C and No. 82 for Type 8) shall be set to zerd

n this
erved

olour
No. 34

olour

put in
bment

all be

until

6 Time discrepancies and colour framing in film/video transfer

6.1 NTSC colour recording

6.1.1 When the film, on which the time code is recorded, is transferred from or will be transferred to
television, or is otherwise used in conjunction with a 525-line/60-field television system, there can be a
need to use the drop frame counting mode. In NTSC colour recording, the definitions 3.1 and 3.2 apply.

12
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