
1 Standards and 
1 Recommended Practices 
Proposed SMPTE Standards 
Published hcrc for :I trial period and public review are thrce 
Proposcd SMPTE Standards: 

SMPTE 5 9 ,  Motion-Picturc Film (35-mm) - Camera 
Aperture Images and Usage; 

SMPTE 254, Motion-Picturc Film (35-mm) - Manufacturer- 

- AM1 Transmission Interface. Withdrawal action was rccom- 
mended and approved by thc Committee on Television Signal 
Technology and the Standards Committee bccause the standard 
was never implcmcntcd and shows no potcntial for use. Send all 
comments to Carlos V.  Girod. Jr.. at Society Headquarters, prior 
to October I ,  IYYX.  

Printcd Latent Image Identification Inlorniat ion; 
SMPTE 25, I M. Tclcvision Ancillary Data Packet and Space 

Formatting. 
The proposals will be subniittcd to the American National 

Standards Institute i f  n o  adverse comments arc received from 
publication. Comments should be addrcssed to Carlos V. Girod. 
Jr., Director of Engineering, prior to October I ,  IYYX. The pro- 
posals arc available from Society Headquarters - SMPTE 59 
and 254 for $13.00. and SMPTE 29 I M for $ 18.00. 

Proposed Withdrawal of American National 
Standard 
The Society is withdrawing American National Standard 
ANSVSMPTE 261 M- 1003, Television - 10-Bit Serial Digital 
Television Signals: 4 2 2  Component nnd 4f,,. NTSC Conipositc 

Approved SMPTE Recommended Practices 
Four SMPTE Recommended Practices were approved recently 
by the Society's Standards Committee: 

RP 124- 1998, Insertion Pivot for Studio Lighting Units and 
Mating Holders for Usc with Standing and Hanging Support 
Systems; 

RP 194-1998, Film Negativc Cutter's Conform List; 
RP 195- IYYX,  Use of the Reference Mark in Manufacturcr- 

Printed Latent Image Key Numbers for Unambiguous Film 
Frame Identification; and RP 197- I9YX. Film-to-Video Transfer 
List. 

RP I24 is available from Headquarters for $10.00. RP 194 and 
I95 for !$I3.00, and RP I97 for $22.00. 

- Clirlos V. Girod, Jr.. P.E., 
Dirc~ctor of Engineering 

SMPTE Standards Subscription Service 
The Society provides a Standards Subscription Service to assist firms, libraries, 
and individuals in establishing and maintaining a complete and current file of 
approved American National Standards, SMPTE Recommended Practices, and 
SMPTE Engineering Guidelines in the motion picture, television, and video 
magnetic recording fields. Through this service, the Society makes automatic 
distribution to standards subscribers of all new and revised standards, recom- 
mended practices, and guidelines that are approved during the calendar year in 
these fields. Documents are also available either in printed form or on CD- 
ROM. 

For further information, write to: Standards Subscription Service, Engineering 
Dept., SMPTE, 595 West Hartsdale Ave., White Plains, NY 10607. 

SMPTE Journal, August 1998 575 



S
Y

P
TE

W
 

Y 
P

R
O

P
O

S
E

D
 

S
M

P
TE

 5
9 

S
M

P
TE

 S
TA

N
D

A
R

D
 

fo
r 

M
ot

io
n-

Pi
ct

ur
e 

Fi
lm

 (3
5-

m
m

) -
 

C
am

er
a 

Ap
er

tu
re

 Im
ag

es
 an

d 
U

sa
ge

 

R
ev

is
io

n 
of

 
A

N
SW

SM
PT

E 
59

-1
99

7 

1 
sc

op
e 

1.
1 

T
hi

s 
st

an
da

rd
 s

pe
ci

fie
s 

th
e 

di
m

en
si

on
s 

of
 

th
e 

ca
m

er
a 

ap
er

tu
re

 i
m

ag
es

 a
nd

 t
he

 r
el

at
iv

e 
po

si
tio

ns
 o

f 
th

e 
ve

rt
ic

al
 a

nd
 h

or
iz

on
ta

l c
en

te
r-

 
lin

es
 o

f 
th

e 
in

te
nd

ed
 im

ag
e 

ar
ea

 w
ith

 r
es

pe
ct

 to
 

th
e 

re
fe

re
nc

e 
ed

ge
 a

nd
 t

he
 p

er
fo

ra
tio

ns
 o

f 
th

e 
ca

m
er

a 
ne

ga
tiv

e 
fil

m
 fo

r 
35

-m
m

 m
ot

io
n-

pi
ct

ur
e 

ca
m

er
as

. 

1
2

 M
ot

io
n-

pi
ct

ur
e 

ca
m

er
as

 u
se

d 
fo

r 
di

ffe
re

nt
 

pu
rp

os
es

 r
eq

ui
re

 d
iff

er
en

t 
ap

er
tu

re
 s

iz
es

. 
T

hi
s 

st
an

da
rd

 s
pe

ci
fie

s 
th

e 
im

ag
e 

di
m

en
si

on
s 

re
su

lt-
 

in
g 

fr
om

 f
ou

r 
st

yl
es

 o
f 

ap
er

tu
re

s 
us

ed
 fo

r 
th

e 
fo

llo
w

in
g 

pu
rp

os
es

: 

S
ty

le
 A

: 
Fo

ur
 p

er
fo

ra
tio

nS
 p

er
 fr

am
e 

n
~

~
n

a
m

o
rp

h
ic

 
so

un
d 

m
ot

io
n 

pi
ct

ur
es

 

S
ty

le
 B
: 

Fo
ur

 p
et

fo
ra

tio
ns

 p
er

 h
am

e 
an

am
or

ph
i 

so
un

d 
m

ot
io

n 
pi

ct
ur

es
 

S
ty

le
 C

: 
Fo

ur
 p

er
fo

ra
tio

ns
 pe

r f
ra

m
e 

in
st

ru
m

en
ta

tio
n 

ph
ot
og
ra
ph
y a

nd
 fu

ll-
fra

m
e 

m
ot

io
n 

pi
du

re
s 

St
yl

e 
D

 T
hr

ee
 p

er
fo

ra
tio

ns
 p

er
 fr

am
e 

m
ot

io
n p

ic
tu

re
s 

1.
3 

T
hi

s 
st

an
da

rd
 a

ls
o 

sp
ec

ifi
es

 th
e 

po
si

tio
n 

of
 

th
e 

ph
ot

og
ra

ph
ic

 e
m

ul
si

on
 a

nd
th

ef
ra

m
e 

ra
te

fo
r 

35
-m

m
 m

ot
io

n-
pi

ct
ur

e 
ca

m
er

as
. 

cn 6 ;;1 k 2 C
 -- b 

p.
p.

lO
t5

p.
o.

. 

2 
D

im
en

si
on

s 

Th
e 
di
me
ns
io
ns
 s

ha
ll b

e 
as
 s

p
e

ci
fi

i i
n 

fig
ur

es
 1

,2
. 

an
d 

3
 a
nd
 th

e 
ta
bl
es
. T

he
y 

sh
al

 a
pp

ly
 t

o 
m

ea
su

re
- 

m
en

ts
 of

 th
e 

im
ag

es
 fo

rm
ed

 o
n 

fre
sh

 fi
lm

, p
ro

pe
rty

 
ex

po
se

da
nd

pr
cc

es
se

d.
 

3 
Em

ul
si

on
 p

os
hi

on
 

Th
e 

em
uk

io
n 

sh
al

l b
e 

to
w

ar
d 

th
e 

ca
m

er
a 

le
ns

. 
as
 

sh
o

w
 in

 fw
re

 4
. 

lo
t 

to
- t 

+LA*---- 

f 
%-

<! 
I 

I
I

 
I 

I 

4 
Fr

am
er

at
e 

Th
e 

st
an

da
rd

 fra
m

e 
ra

te
 fo

r m
ot

jo
rr

pi
ct

ur
e 

ph
ot

og
ra

- 
ph

y 
is

 2
4 

fra
m

es
 p

er
 s

ec
on

d.
 H

ow
ev

er
. 

it 
is

 r
ec

og
- 

ni
ze

d 
th

at
 n

on
st

an
da

rd
 fra

m
e 

ra
te

s 
ar
e 

so
m

et
im

es
 

us
ed
 fo

r s
pe

ci
fic

 a
pp

lic
al

an
s.

 F
or

 e
xa

m
pl

e.
 2

4,
2!

5.
 o

r 
3O

fr
am

es
pe

rs
ec

on
d m

ay
be

 us
ed
 fo

r m
ot

ion
 p

id
ur

es
 

in
te

nd
ed

 fo
r 

te
le

vi
si

on
; h

ig
he

r 
or
 b

w
er

 f
ra

m
e 

ra
te

s 
m

ay
 b

e 
us
ed
 fo

r 
sp

ec
ia

l m
ot

io
np

ic
tu

re
 e

ffe
ct

s 
an

d 
an

ai
ys

iis
.T

he
us

ed
no

ns
ta

nd
ar

df
ra

m
er

at
es

re
qu

ire
s 

n
o

ti
fi

i a
nd

 a
gr

ee
m

en
t o

f 
al

l p
ti

e
s

 c
on

ce
rn

ed
 

w
ith

 th
e 
us
e 
d
 th

e 
pa

rti
cu

la
r f

ilm
. 

N
O

TE
 -T

he
 di

sp
lac

em
en

t o
f 0

.0
50

 in
 (1

.2
7 

m
m

). d
im

en
sio

n 
G

. o
f h

e
 ve

rti
ca

l c
en

te
rth

e d
 th

e 
im

ag
e 
ar
ea
 fo

r s
ty

le
s 

A 
an

d 
B

 is
 in

 ac
co
rd
 w

ith
 c

w
re

nt
 u

sa
ge

 o
f l

ow
-s

hm
ka

ge
 film

 
ba

se
. H

ow
ev

er
. th

er
e a

re
 h
 us

e 
m

an
y c

am
er

as
 in

 w
hic

h 
th

e 
ve

rtk
al

ce
nt

dn
e 

is
 d

is
pl

ac
ad

by
0.

05
5 

In
 (1

.4
O

m
m

). w
hc

h 
di

m
en

sio
n 

w
as

 u
se
d 

pr
io

r 
to

 t
he

 d
ev

el
op

m
en

t o
f 

lo
w

- 
sh

m
lca

ge
 fn

m
 b

as
e.

 

T
ab

le
2 
-S

ty
b
 B

 

D
im

en
sio

ns
 

In
ch

es
 

M
illi

m
et

er
s 

A 
0.

86
6 

no
m

 
22

.0
 

no
m

 

B
 

0.
63

 
:::
: 

C
 

0.
73

8 
f
 0

.0
02

 
18

.7
5 
f
 0

.0
5 

D
 

0.
30

5 
m

ax
 

7.
75

 
m

ax
 

E
 

1.
17

1 
m

in
 

29
.7

4 
m

ln
 

2.
95

 
no

m
 

F 
0.

11
6 

no
m

 
G

 
0.

05
0 

no
m

 
1.

27
 

no
m

 
H

 
0.
09
3 
f
 0

.0
02

 
2.

36
 f
 0

.0
5 

R 
0.

03
 

m
a

 
0.

8 
m

ax
 

6 8 G 8 
p

.o
.Z

O
f5

p
q

r 
TH

IS
 P

R
O

P
O

S
A

L I
S

 P
U

B
LI

S
H

E
D

 FO
R

 C
O

M
M

EN
T 

O
NL

Y 



lo
+
. 

. 0
 ' 

I
I

 
I 

lo
 

T
u

3
-s

ty
k

C
- 

D
im

en
si

on
s 

In
ch

es
 

M
ill

im
et

er
s 

24
.9
2 

no
m

 
A

 
0.
98
1 

no
m

 
B

 C D
 

0.
19
8 

m
ax

 
5.
03
 

m
ax

 
1.
17
9 

m
in

 
29
.9
5 

m
in

 
E

 
0.
00
9 

no
m

 
0.
23
 

no
m

 
F H

 
0.
09
3 
f
 0
.0
02
 

2.
36
 f
 0
.0
5 

R
 

0.
03
 

m
ax

 
0.

8 
m

ax
 

0.
73
5 
f
 0
.0
02
 

0.
68
8 
f
 0
.0
02
 

18
.6
7 
f
 0
.0
5 

17
.4
8 
f
 0
.0
5 

r
c
-
 

F
A

- -F
 

-0
 

1- 
4-

 W
k
D

 S
p

d
I

b
h

W
 

D
im

en
si

on
s 

In
ch

es
 

M
lll

im
et

er
s 

0.
98
1 

no
m

 
24
.9
2 

no
m

 
A

 
13
.8
7 
f
 0
.0
5 

B
 C 

0.
68
8 
f
 0
.0
02
 

17
.4
8 
f
 0
.0
5 

5.
03
 

m
ax

 
D 

29
.9
5 

m
in

 
E 

0.
23
 

no
m

 
F R

 
0.
02
0 

m
ax

 
0.
51
 

m
ax

 

0.
54
6 
f
 0
.0
02
 

0.
19
8 

m
ax

 
1.
17
9 

m
ln

 
0.
00
9 

no
m

 



lo
 

0
 

0
 

0
 

0
 

0
 

3
1
1
1
1
 

0
 

0
 

0
 

1- 

F
ig

ur
e 

4 
- F

ilm
 vi

ew
ed

 fr
om

 In
si

de
 ca

m
em

 b
o

ki
n

g
 

to
w

ar
d 

ca
m

la
 k

m
s 

A
nn

ex
 A

 (
in

fo
m

ik
e

) 
B

ib
lio

gr
ap

hy
 

A
N

S
llS

M
P

TE
 9

3.
19

98
, 

M
ot

io
n-

P
ic

tu
re

 F
ilm

 (
35

-m
m

) 
P

er
fo

ra
te

d 
B

H
 

-
 

k 3 m C
 .- 

SM
PT

E 
25

4 
R

W
i.i

on
 0

1 
*N

sv
su

FT
E
 2

w
1
9
9
2
 

P
R

O
P

O
S

E
D

 
S

M
P

TE
 S

TA
N

D
A

R
D

 

!a
m

5
9
 

fo
r 

M
ot

io
n-

P
ic

tu
re

 F
ilm

 (3
5-

m
m

)- 
M

an
uf

ac
tu

re
r- P

 ri n
t e

d 
La

te
nt

 Im
ag

e 
ld

en
tif

 ic
at

io
n 

In
fo

rm
at

io
n 

1 
sc

op
e 

1.
1 

T
hi

s 
st

an
da

rd
 s

pe
ci

fie
s 

th
e 

po
si

tio
n 

an
d 

di
m

en
si

on
s 

of
 

m
ac

hi
ne

-r
ea

da
bl

e 
id

en
tif

ic
at

io
n 

nu
m

be
rs

. 
T

he
se

 n
um

be
rs

 a
re

 in
te

nd
ed

 to
 b

e 
a 

m
ac

hi
ne

-r
ea

da
bl

e 
ve

rs
io

n 
of

 t
he

 l
at

en
t 

im
ag

e 
ke

y 
nu

m
be

r. 
T

hi
s 

st
an

da
rd

 a
ls

o 
sp

ec
ifi

es
 t

he
 

en
co

di
ng

 fo
rm

at
 t

o 
b

e
 u

se
d 

fo
r 

th
es

e 
m

ac
hi

ne
- 

re
ad

ab
le

 n
um

be
rs

, a
s 

w
el

l a
s 

th
e 

ar
ea

 s
ca

nn
ed

 
an

d 
th

e 
sp

ec
tr

al
 c

ha
ra

ct
er

is
tic

s 
of

 th
e 

sc
an

ne
r. 

1
2

 
T

hi
s 

st
an

da
rd

 a
ls

o 
sp

ec
ifi

es
 th

e 
po

si
tio

n,
 

di
m

en
si

on
s.

 
an

d 
co

nt
en

t 
of

 
hu

m
an

-r
ea

da
bl

e 
id

en
tif

ic
at

io
n 

(k
ey

) 
nu

m
be

rs
 f

or
 u

se
 o

n 
35

-m
m

 
m

ot
io

n-
pi

ct
ur

e 
fil

m
s 

in
te

nd
ed

 fo
r o

rig
in

al
 p

ho
to

g-
 

ra
ph

y 
or

 in
te

rm
ed

ia
te

 p
rin

tin
g 

w
hi

ch
 a

ls
o 

in
cl

ud
e 

th
e 

m
ac

hi
ne

-r
ea

da
bl

e 
ke

y 
nu

m
be

r d
es

cr
ib

ed
 in

 
1.

1.
 T

he
se

 n
um

be
rs

 n
or

m
al

ly
 w

ill
 b

e 
ex

po
se

d 
on

to
 th

e 
fil

m
 a

t t
he

 ti
m

e 
of

 m
an

uf
ac

tu
re

. 

1.
3 

T
hi

s 
st

an
da

rd
 fu

rt
he

r s
pe

ci
fie

s 
an

 a
re

a 
th

at
 

m
ay

 b
e

 u
se

d 
fo

r 
op

tio
na

l m
an

uf
ac

tu
re

r-
sp

ec
ifi

c 
fil

m
-t

yp
e 

id
en

tif
ic

at
io

n 
in

fo
rm

at
io

n.
 

1.
4 

Th
is

 s
ta

nd
ar

d 
al

so
 s

pe
ci

fie
s 

an
 a

re
a 

on
 th

e 
fil

m
 w

hi
ch

 is
 n

ot
 to

 b
e 

ex
po

se
d 

by
 th

e 
fil

m
 m

an
u-

 
fa

ct
ur

er
, 

th
us

 l
ea

vi
ng

 it
 a

va
ila

bl
e 

lo
r 

cu
st

om
er

 
da

ta
 re

co
rd

in
g.

 

1.
5 

F
in

al
ly

, t
hi

s 
st

an
da

rd
 s

pe
ci

fie
s 

an
 o

pt
io

na
l 

fr
am

el
in

e 
in

de
x 

m
ar

k.
 

2 
N

or
m

at
iv

er
ef

er
en

ce
s 

Th
e 

fo
lb

w
in

g 
st
an
da
rd
s 
co
nt
ai
n 

pr
ov

is
io

ns
 w

hi
ch

. 
th

ro
ug

h 
re

fe
re

nc
e m
 th

is 
te

xt
. c

on
st

itu
te

 pr
ov

is
io

ns
 d
 

th
is

 s
ta

nd
ar

d.
 A

t t
he

 ti
m

e 
d
 p

ub
lic

at
io

n.
 th

e e
d

i
i

 
in

di
ca

te
d 
r
n
 v

al
id

. 
AU

 s
ta

nd
ar

ds
 a

re
 s

ub
je

ct
 t
o 

re
vi

si
on

. 
an
d 

pa
tti

es
 to

 a
gr

ee
m

en
ts

 b
as

ed
 o
n 
thi
s 

s
ta

d
a

d
 a

re
 e

nc
ou

ra
ge

d t
o 

in
ve

st
ig

at
e 

th
e 

po
bs

ib
ilil

y 

p
.o

.i
o

l7
~

q
r

 
of 

ap
pl
vi
ns
 th

e 
mo
st
 r

ec
en

t e
di

tio
n 
dt
he
 s

ta
nd

ar
ds

 
in

d
ii

e
d

 be
kw

. 

AN
SV

AI
M

 B
C

4-
19

95
, U

ni
fo

rm
 S

ym
bo

lo
gy

 S
pe

ci
lic

a-
 

tio
n-

C
ul

e1
12

8 

A
N

SV
SM

PT
E 

93
-1

99
8.

 M
ot

io
n-

P
ic

tu
re

 F
ilm

 (3
5
-m

) 
-
 Pe

tlo
ra

te
d B

H
 

3 
D

ef
in

iti
on

 

3.
1 

ko
y 

nu
- 

A 
nu

m
be

r, 
so

m
et

im
es

 r
ef

er
re

d 
to

 
as
 an
 e

dg
e 

n
u

h
 

or 
fo

ot
ag

e 
nu

m
be

r. 
th
at
 is

 p
rin

te
d 

w
ith

 in
k 
or 

ex
po

se
d 

on
to

 th
e 

fil
m

 a
t t
he
 tim

e 
Or

 m
an

u-
 

fa
ct

ur
e.

 T
he

 n
um

be
n 
am
 p

la
ce

d 
at 

re
gu

la
r i

nt
er

va
ls

. 

th
e 

ke
y 

nu
m

be
rs

 ar
e 

la
te

nt
-im

ag
e 

ex
po

se
d.

 
ty

pi
ca

lly
 o
ne
 fo

d.
 F

or
 th

e 
pu

rp
os

es
 o

f t
hi

s 
st

an
da

rd
, 

4 
G

en
en

rlf
or

m
at

 

4.
1 

F
or

nu
t 

Th
e 

ge
ne

ra
l f

or
m

at
 d
 th

e 
la

te
nt

-im
ag

e i
de

nt
ifi

ca
tio

n 
in

fo
rm

at
io

n 
sh

al
l b

e 
as
 sh

ow
n 

in
 fig

ur
e 

1.
 

4
2

 U
se

of
th

eo
th

er
ed

ge
 

N
o 

la
te

nt
 i

n
fm

io
n

 s
ha

ll 
be
 p

la
ce

d 
al

on
g 

th
e 

up
pe

r e
dg

e 
of

 t
he

 fi
lm

, 
as

 s
ho

w
n 

in
 fi

gu
re

 1
. T

hi
s 

ar
ea

 is
 re

se
rv

ed
 fo

r 
da

ta
 re

co
rd

in
g 

at
 t

he
 ti

m
e 

of
 

P
ho

to
gr

ap
hy

. 

4.
3 

Fi
lm

 

T
hi

i i
d

e
n

t
i
(
i
 in

fm
ti

i is
 in

te
nd

ed
 to

 b
e 

pr
in

te
d 

on
to

 f
ilm

 c
ut

 a
nd

 p
er

to
ra

te
d 

in
 a

cc
or

da
nc

e 
w

ith
 

A
N

S
U

S
M

P
E

 93
. 

e h (4
 

TH
IS

 P
R

O
P

O
S

A
L 
IS 

P
U

B
LI

S
H

E
D

 F
O

R
 C

O
M

M
EN

T 
O

N
LY

 



S
ym

w
 

TR
AV

EL
 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0

-0
 0

 
. .

 c ,
 L*l

* 
c

tw
 

RE
SE

RV
ED

 A
R

EA
 

EM
U

LS
IO

N
 T

O
W

AR
DS

 V
lE

W
ER

 

0
0

0
0

0
0

0
0

0
0

0
0

 
- 
- 

-. 
. ....

 . 
U

IY
 

m
 

-. 
m

n
r

 
h

 

5 
H

um
n-

re
ad

ab
le

 ke
y 

nu
m

be
rs

 

5.
1 

K
o

yn
u

m
kr

 

An
 i

nc
m

en
tin

g,
 h

u
m

re
ad

ab
le

 k
ey

 n
um

be
r s

ha
ll 

be
 p

rin
te

d 
on

to
 th

e 
fil

m
 a

t 
th

e 
tim

e 
of 

m
an

uf
ac

tu
re

. 
Th

e 
fil

m
 s

ha
ll 

be
 s

up
pl

ie
d 

to
 th

e u
se

r w
ith

 th
e 

bw
es

t 
nu

m
be

r a
t t

he
 o

ut
si

de
 o

f t
he

 ro
ll. 

5.
2 

D
im

en
do

ns
 

Th
e 

he
ig

ht
 a

nd
 w

id
th

 o
f 
th
e 

hu
m

ar
rte

ad
aM

e 
ke

y 
nu

m
be

rs
 sh

al
l b

e 
as

 s
pe

ci
fie

d 
in

 fig
ur

e 
2 
an
d 

ta
bl

e 
1.

 

5.
3 

R
e

~
m

a
r

k
 

A
zm

fia
m

ed
er

en
ce

m
ar

ks
ha

llb
ep

ri
nt

ed
ad

ja
ce

nt
 

to
 th

e d
ig

il o
f t

he
 h

u
m

re
ad

ab
le

 k
ey

 n
um

be
r t
ha
t i

s 
ck

se
st

 to
 th

e 
ta

il o
f t

he
 fih

 a
s 
sh
ow
n 

in
 fig

ur
e 

1.
 T

he
 

ze
ro

 fr
am

e 
re

fe
re

nc
e m

ar
k 

sh
al

l b
e 

a
 fi

lle
d c

irc
le

 w
ith

 
a 

di
am

et
er

 of
 a

pp
ro

xi
m

at
ei

y 0
.0

25
 in 

to
 0

.0
30

 in
 (0

.6
4 

m
m

 to
 0

.7
6 
m

).
 

5.
4 

A
lig

nm
en

t w
ith

 rs
pp

ec
t b

 p
do

m
tlo

ns
 

Th
en

ut
ltl

el
ss

ha
lte

pr
in

le
ds

ot
ha

fth
ec

en
le

m
ed

lh
e 

ze
ro

 fr
am

e 
re

le
re

nc
e m

ar
k i

s a
lig

ne
d 

w
ith

he
he

ce
nt

er
lin

e 
of

 a
 p

er
fo

m
tio

n.
 w

ith
in

 th
e 

td
er

an
ce

 s
ho

rm
 in

 ta
bl

e 
1.

 

C
en

te
ri

in
e 

of
 P

er
fo

ra
tio

n 
TA

IL
S 

HE
AD

S 
Y

 

.,
I,
. 

L
R

E
F

E
R

E
N

C
E

 
ED

GE
 

N
O

TE
 - T

his
 d

ra
w

in
g s

ho
rn

 e
m

ub
bn

 to
w

ar
ds

 th
e 

vie
we

r. 
No
na
l 

fil
m

 tr
av

el
 is

 fr
om

 le
ft 

to
 ri

gh
t 

F
ig

u
n

 2 
-P

os
iti

on
 a

nd
 d

im
en

si
on

s 

-
 

A A B B
 C D
 

E
 

F 0
 

H
 

D
im

en
si

on
s 

E
dg

e 
of

 f
ilm

 to
 b

ot
to

m
 o

f 
ch

ar
ac

te
rs

 

E
dg

e 
of

 f
ilm

 to
 b

ot
to

m
 o

f 
ba

rs
 

H
ei

gh
t o

f 
ch

ar
ac

te
rs

 

H
ei

gh
t o

f 
ba

rs
 

S
ca

nn
in

g 
sl

it 
le

ng
th

 
S

ca
nn

in
g 

sl
it 

w
id

th
 

E
dg

e 
of

 f
ilm

 to
 c

en
te

rli
ne

 o
f 

sc
an

ni
ng

 s
lit

 
Ze

ro
 fr

am
e 

re
fe

re
nc

e 
m

ar
k 

di
sp

la
ce

m
en

t 
B

ar
 c

od
e 

di
sp

la
ce

m
en

t 
C

ha
ra

ct
er

-t
o-

ch
ar

ac
te

r s
pa

ci
ng

 

In
ch

es
 

M
ill

im
et

er
s 

0.
23
 
f
0
 13

 
0.

00
9 

f
 0
.0
05
 

0.
00
9 

:o":oo:; 
0.
23
 

Too:
': 

1.
52
 

f0
.1

0
 

0.
06
0 

f
 0
.0
04
 

0.
06
0 
::;
:: 

1.
52

 
:
 ::$ 

0.
03
8 

m
ax

 
0.
97
 

m
ax

 
0.

00
5 

m
ax

 
0.
13
 

m
ax

 
0.

89
 

f0
.0

5 
0.

0 
f 
1.
0 

0.
0 

f
 1
.0
 

0.
03
5 

f0
.0
02
 

0.
00
 

f0
.0
4 

0.
00
 

f
 0
.0
4 

0.
06
0 

no
m

 
1.
52
 

na
m

 
.

.
 

0.
10

0 
m

in
 

2.
54
 

m
in

 
J 

Q
ui

et
 z

on
e 

(n
o 

pr
in

t a
re

a)
 

K 
Le

ng
th

 o
f 

ba
r c

od
e 

0.
92
25
 f
 0
.0
40
0 

23
.4
32
 f
 1

.0
16

 



8 
S

Y
P

T
E

W
 

0
 

TR
AV

EL
 

EM
UL

SI
O

N 
TO

W
AR

DS
 V

lE
W

ER
 

TA
IL

S 
p HEADS 

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
 

-
w

 
,&

p 
pu

o 

5.
4.

1 
Th

is
 a

lig
nm

en
t 

is
 i

nt
en

de
d 

to
 f

ac
ili

ta
te

 
fra

m
e 

id
en

tif
ic

at
io

n 
w

ith
 a

 m
in

im
um

 o
f 

co
nf

u-
 

si
on

, 
ev

en
 t

ho
ug

h 
th

e 
pi

ct
ur

e 
fra

m
e 

m
ay

 h
av

e 
on

e 
of

 s
ev

er
al

 p
os

iti
on

s 
re

la
tiv

e 
to

 th
e 

ke
y 

nu
m

- 
be

r. 
Th

e 
fo

llo
w

in
g 

ru
le

 s
ha

ll 
be

 a
pp

lie
d 

to
 fr

am
e 

id
en

tif
ic

at
io

n:
 

Th
e 

fra
m

e 
im

m
ed

ia
td

y 
ab

ov
e 

th
e 

ze
m

 fr
am

e 
re

fe
r- 

en
ce

 m
ar

k 
is 
th
e o

ne
 re

fe
re

nc
ed

 by
 th

at
 k

ey
 nu

+. 
ot
he
r 

fra
m

e5
 a
re
 s

pe
ci

fie
d 

by
 a
n 

0f
I.

A
 w

hi
ch

 is
 

w
rin

en
as

an
ad

di
tD

na
ld

ig
it(

s)
 sq

m
ra

te
d 

fro
m

th
e k

ey
 

nu
m

be
r b

y 
a 

pl
us

 si
gn
. F

ig
ur

e 3
 sh

ow
s a
n 

ex
am

pl
ed

 
th

is
 ru

le
. 

5.
5 

R
ep

.a
ttr

eq
cr

m
cy

 

T
he

sp
ac

in
gf

ro
m

on
e k

ey
 n

um
be

r t
o 

th
e 

ne
xt

 s
ha

ll b
e 

64
pe

rf
or

at
io

ns
. 

5.
6 

F
o
m

d
 a

nd
 o

rk
nt

at
hm

 

5.
6.

1 
N

um
be

r a
nd

 g
rW

pi
ng

 o
f d

lg
lts

 

Th
e 

hu
m

ar
rrs

ed
ab

le
 k

ey
 n

um
be

r s
ha

ll a
w

rs
kt

 o
f2

 

m
er

ic 
co

de
 s

ha
ll 

be
 se
pa
ra
te
d 

in
to

 ~
ro

u
p

s
 d
 2

ch
ar

- 
ac

te
rs

 a
nd
 2

.4
. 
an
d 

4 
di
gi
ts
. w

hi
ch

 in
 tu

rn
 s

ha
ll b

e 
s~

ed
b

ys
p

ac
es

(s
ee

fi
g

u
n

t1
).

F
o

rt
h

e1
O

d
ig

it
s,

 
o

n
ly

th
ed

ig
it

s0
.1

.2
,3

,4
.5

,6
.7

, 8
.a

n
d

9s
h

al
lb

e 
us

ed
, a
nd
 th

ey
 s

ha
l b

e 
in

 n
or

m
al

 co
un

tin
g s

eq
ue

nc
e.

 

al
ph

ab
et

ic
 c

ha
ra

ct
er

s 
an
d 

10
 di

git
s. 

Th
is

 a
ph
aM
1-
 

I
 is
re

am
ne

nd
ed

. a
lth

ou
gh

 n
ot

re
qu

ire
d.

 th
at

th
et

en
 

th
ou

sa
nd

lh
sp

la
ce

 no
t b

ea
lb

w
ed

to
 in

a
e
m

e
n
tw

ith
ii 

a 
si

ng
le

 d
l d
 fil

m
. 

5.
62

 0
rk

n
t.
tb

n
 

Th
e 

nu
m

be
r m

ay
 b

e 
pl

ac
ed

 in 
o

n
e

d
 se

ve
ra

l o
ri
en
ta
- 

to
w

ad
 th

ev
ie

w
er

 an
d 
th
e 
he
ad
 to

w
ar

d 
th
e 

rig
M

. t
he
 

tio
ns

 at 
th

e 
b
S

cr
e
(i0

n
 d
 th

e f
ilm

 m
an

uf
ad

ur
er

. W
he

n 
th

e 
ot

ig
in

al
 n

e
g

a
tb

 fi
lm

 is
 M

 w
ith

 t
he
 e

m
ul

si
on

 

nu
m

be
n 

m
ay

 b
e 

in
 a
ny
 o

ne
 o

fth
ef

ol
bw

in
g 

ot
ie

nt
a-

 
ti
on
s:
 

- 
R

i
 

si
de

 up
. r

ea
di

ng
 fro

m
 h

ea
d 
to
 ta

il 
- 

u
p

d
iid

o
w

n
,r

ea
d

in
g

fr
o

m
h

ea
d

to
ta

il 
- 

R
is

id
eu

p
,r

ee
d

n
g

fm
ta

il
to

h
ea

d
 

- 
up

si
de

do
w

n.
re

ad
in

gf
R

nn
ta

ilt
oh

ea
d 

In
al

lc
as

es
,r

eg
ar

de
ss

dt
he

 or
ie
nt
ab
kn
. t

he
 do

t i
s 

to
 

th
e 

le
ft 

(c
bs

er
 to

 t
he
 ta

il)
 a
nd
 a

ct
@

xd
 to

 th
e 

tI
a

ii
 

(d
os
as
t t
o t

he
 ta

il)
 C

ha
ta

ct
er

, as
 s

ho
w

n 
m

fig
ur

e 1
. T

he
 

ke
y 

nu
nt

m
rs

he
l p

re
ce

de
 th
e 

m
ac

hi
ne

-m
ad

ab
le

 k
ey

 
nu

m
be

r; 
i.e

.. 
th
e 

h
u

m
e

 
ke

y 
nu

m
be

r s
ha

ll 
be

 c
bs

er
 to

 th
e h

ea
d 

of
 th

e 
ro

ll. 

5.
63

 c
o

n
tn

ta
o

ft
h

aa
lp

h
d

m
tk

d
m

m
ct

u
s 

Th
e 

fir
st

 t
wo
 ch

ar
ac

te
rs

 d
 th

e 
ke

y 
nu

m
be

r i
de

nt
ify

 th
e 

m
an

uf
ac

tu
re

r a
nd
 fi

lm
 t
yp
e.
 T

he
 c

ha
ra

ct
er

 se
t 

us
ed

 

sh
al

l b
e 

th
e 

no
rm

al
 u

pp
er

-c
as

e 
Id

em
 A

 th
ro

u@
 Z
. 

Th
e 

fir
st

 ch
ar
ac
te
r s

ha
ll i

de
nt

ify
 th
e f

ilm
 m

an
uf

ac
tu

re
r 

ac
co

rd
in

g 
to

 ta
bl
e 2

. 
ot
he
r 

le
tte

rs
 ar
e 

re
se

w
ed

 fo
r 

fu
tu

re
 a

ss
ig

m
en

l b
y 
th
e S

M
PT

E.
 

Th
e 

se
co

nd
 c

ha
ra

ct
er

 s
ha

ll 
be

 a
 fil

m
ty
pe

 i
de

nt
ifi

er
. 

Th
e 

ch
ar

ad
er

 is
 c
ho
se
n 
at
 th

e 
db
ae
ta
n 

of
 t
he
 fil

m
 

~
U

fa
d

U
re

r.
 

~~
~~

 
~~

 

M
an

ul
ac

tu
re

r 
C

od
e 

A
gf

a-
G

ev
ae

fl N
.V

. 
A 

Ea
st

m
an

 K
od

ak
 C

om
pa

ny
 

K 
Fu

ji P
ho

to
 F

ilm
 C

om
pa

ny
 

F 
ln

or
d 

Li
m

ite
d 

I 
O

th
er

 o
r 

no
nd

es
ia

na
te

d 
(n

ot
hi

no
) 

6 
M

ac
hi

nw
ea

da
bl

e k
ey

 n
um

be
rs

 

6.
1 

Th
e 

m
ac

hi
ne

-r
ea

da
bl

e k
ey

 n
um

be
rs

 a
re

 in
- 

te
nd

ed
 to

 b
e 

a 
m

ac
hi

ne
-r

ea
da

bl
e 

ve
rs

io
n 

of
 t

he
 

im
m

ed
ia

te
ly

 a
dj

ac
en

t h
um

an
-r

ea
da

bl
e 

ke
y 

nu
m

- 
be

rs
. 

6.
2 

D
M

d
o

n
s

 

6.
2.

1 
Th

e 
di

m
en

si
on

s a
nd

 la
te

ra
l l

oc
at

io
n 

of
 th

e 
m

ac
hi

ne
-r

ea
da

bl
e 

id
en

tif
ic

at
io

n 
nu

m
be

rs
 s

ha
ll 

be
 a

s 
sp

ec
ifi

ed
 in

 fi
gu

re
 2

 a
nd

 ta
bl

e 
1.

 

6.
22

 
Th

e 
no

m
in

al
 w

id
th

 o
f t

he
 n

ar
ro

w
es

t b
ar

 o
r 

sp
ac

e 
sh

al
l b

e 
0.

00
75

 i
n 

(0
.1

90
 m

m
). 

A
ll 

ot
he

r 
ba

rs
 a

nd
 s

pa
ce

s 
ar

e 
to

 b
e 

in
te

ge
r 

m
ul

tip
le

s 
of

 
th

e 
na

rr
ow

es
t b

ar
 a

s 
sp

ec
ifi

ed
 in

 A
N

S
V

A
IM

 B
C

4.
 

Th
e 

to
ta

l b
ar

 c
od

e 
m

es
sa

ge
, 

w
hi

ch
 c

on
si

st
s 

of
 

12
3 

el
em

en
ts

 (
no

t 
co

un
tin

g 
th

e 
qu

ie
t 

zo
ne

s)
, 

sh
al

l 
ha

ve
 a

 w
id

th
 o

f 
0.

92
25

 i
n

 f
 0

.0
40

0 
in

 
(2

3.
43

2 
m

m
 f
 1

.0
16

 m
m

). 

Fo
r m

ea
su

re
m

en
t p

ur
po

se
s.

 th
e w

id
th

dt
he

 b
ar

 is
 th

e 

fin
ed

 as
 th

e 
po

in
t w

he
re

th
eb

an
sm

itt
an

ce
 is 

ha
llw

ay
 

be
tw

ee
nt

he
m

ax
im

um
dj

sp
ac

et
ra

ns
m

it
la

nc
e 

an
dt

he
ni

nL
ru

m
ad

ja
m

nt
ba

rt
ra

ns
m

itt
an

ce
. 

di
st

an
ce

be
tw

ee
nt

w
ob

ar
ed

ge
s.

 A
b

ar
ed

g
ek

d
e-

 

sp
ec

ifi
ed

 in
 5

.4
, w

ith
in

 th
e 

to
le

ra
nc

e 
sh

ow
n 

in
 

fig
ur

e 
2.

 

62
.4

 
Th

e 
re

co
rd

in
g 

sh
al

l b
e 

m
ad

e 
so

 th
at

 th
e 

az
im

ut
h 

of
 t

he
 r

ec
or

d 
is

 a
t a

n 
an

gl
e 

of
 90
' 

f 
1' 

to
 th

e 
re

fe
re

nc
e 

ed
ge

 o
f t

he
 fi

lm
. 

62
.5

 
Th

e 
la

te
ra

l l
oc

at
io

n.
 le

ng
th

, 
an

d 
w

id
th

 o
f 

th
e 

sc
an

ne
d 

ar
ea

 s
ha

ll 
be

 a
s 

sp
ec

ifi
ed

 in
 fi

gu
re

 
2 

an
d 

ta
bl

e 
1.

 

62
.6

 
Th

e 
re

pr
od

uc
in

g 
(s

ca
nn

in
g)

 s
lit

 i
m

ag
e 

sh
al

l b
e 

po
si

tio
ne

d a
t a

n 
an

gl
e 

of
 9

0'
 
f
 1

' 
to

 th
e 

re
fe

re
nc

e 
ed

ge
 o

f 
th

e 
fil

m
. 

6.
3 

Th
e 

m
ac

hi
ne

re
ed

ab
le

 m
es

sa
ge

 sh
al

l b
e 

in
nw

di
at

el
y 

ad
ja
mn
tt
ot
he
hu
ma
wm
&b
k 

ke
y n

um
be

ra
nd

sh
al

l 
re

pe
at

at
th

es
am

ef
re

qm
cy

. 

6.
4 

6.
4.

1 
Th

e 
m

ac
hi

ne
-r

ea
da

bl
e n

um
be

rs
 s

ha
ll 

co
n-

 
si

st
 o

f 
a 

se
rie

s 
of

 b
ar

s 
an

d 
sp

ac
es

 o
f 

va
ry

in
g 

w
id

th
 t

ha
t 

m
ee

t 
th

e 
ba

r 
co

de
 s

pe
ci

fic
at

io
n 

of
 

A
N

S
V

A
IM

 B
C

4.
 C

od
e 

su
bs

et
 C

 o
f t

hi
s 

sp
ec

ifi
ca

- 
tio

n.
 w

hi
ch

 a
llo

w
s 

do
ub

le
 d

en
si

ty
 n

um
er

ic
 d

ig
its

, 
sh

al
l b

e 
us

ed
. 

6.
42

 
Th

e 
da

ta
 p

or
tio

n 
of

 t
he

 m
es

sa
ge

 s
ha

ll 
be

 
of

 f
m

ed
 l

en
gt

h 
an

d 
sh

al
l 

co
ns

is
t 

of
 

16
 d

ig
its

. 
S

in
ce

 c
od

e 
su

bs
et

 C
 e

nc
od

es
 tw

o 
di

gi
ts

 p
er

 b
ar

 
co

de
 c

ha
ra

ct
er

, 
th

is
 c

or
re

sp
on

ds
 to

 8
 b

ar
 c

od
e 

ch
ar

ac
te

rs
. I

n 
ad

di
tio

n,
 q

ui
et

 z
on

es
, a

 s
ta

rt 
ch

ar
- 

ac
te

r (
fo

r c
od

e 
C

), 
a 

ch
ec

ks
um

 c
ha

ra
ct

er
, 

an
d 

a 
st

op
 c

ha
ra

ct
er

 s
ha

ll 
be

 r
ec

or
de

d.
 I

nc
lu

di
ng

 th
e 

st
ar

t 
an

d 
st

op
 c

ha
ra

ct
er

s,
 t

he
 e

nt
ire

 m
es

sa
ge

 
sh

al
l b

e 
11

 b
ar

 c
od

e 
ch

ar
ac

te
rs

. 

6.
43

 
Th

e 
st

ar
t 

ch
ar

ac
te

r s
ha

ll 
be

 n
ea

re
st

 t
he

 
he

ad
 e

nd
 of

 t
he

 fi
lm

 a
nd

 th
e 

st
op

 c
ha

ra
ct

er
 s

ha
ll 

be
 n

ea
re

st
 th

e 
ta

il 
en

d 
of

 t
he

 fi
lm

, r
eg

ar
dl

es
s o

f 
th

e 
or

ie
nt

at
io

n 
of

 t
he

 h
um

an
-r

ea
da

bl
e 

ch
ar

ac
- 

te
rs

; 
i.e

., 
w

he
n 

th
e 

fil
m

 i
s 

tra
ns

po
rte

d 
in

 t
he

 
no

rm
al

 d
ire

ct
io

n 
of

 t
ra

ve
l p

as
t a

 fi
xe

d 
sc

an
ni

ng
 

po
si

tio
n,

 th
e 

st
ar

t c
ha

ra
ct

er
 s

ha
ll 

be
 re

ad
 fi

rs
t. 

62
.3

 
Th

e 
m

es
sa

ge
 s

ha
ll 

be
 p

rin
te

d 
so

 th
at

 th
e 

tr
ai

lin
g 

ed
ge

 o
f t

he
 la

st
 c

ha
ra

ct
er

 (t
he

 s
to

p 
ch

ar
- 

ac
te

r)
 s

ha
ll 

be
 l

on
gi

tu
di

na
lly

 a
lig

ne
d 

w
ith

 t
he

 
ce

nt
er

lin
e 

of
 a

 p
er

fo
ra

tio
n,

 th
at

 p
er

lo
ra

tio
n 

be
in

g 
si

x 
pe

rfo
ra

tio
ns

 d
is

pl
ac

ed
 fr

om
 t

he
 p

er
lo

ra
tio

n 

6.
4.

4 
Th

e 
8 

ba
r c

od
e 

ch
ar

ac
te

rs
 (1

6 
da

ta
 d

ig
its

) 
ar

e 
de

fin
ed

 a
s 

fo
llo

w
s:

 

6.4
.4.

1 
Th

e 
fir

st
 c

ha
ra

ct
er

 sh
al

l b
e 

en
co

de
d 

w
ith

 
a 

tw
o-

di
gi

t 
m

an
uf

ac
tu

re
r 

co
de

. 
Th

es
e 

co
de

s 



s
y
m

 2
54

 

sh
al

l b
e 

as
si

gn
ed

 a
s 

pe
r t

ab
le

 3
. O

th
er

 c
od

es
 a

re
 

re
se

rv
ed

 fo
r 

fu
tu

re
 a

ss
ig

nm
en

t b
y 

th
e 

S
M

P
TE

. 

T
d

b
 3 
- M

an
uf

ac
tu

re
r C

od
.0

 

I 
M

an
uf

ac
tu

re
r 

C
od

e 
I 

A
gf

a-
G

ev
ae

fl N
.V

. 
E

as
tm

an
 K

od
ak

 C
om

pa
ny

 
Fu

ji P
ho

to
 F

ilm
 C

om
pa

ny
 

llf
or

d 
Li

m
ite

d 
04

 
O

th
er

 o
r 

no
nd

as
ig

na
te

d 

6.
4A

.2
 

T
he

 s
ec

on
d 

ch
ar

ac
te

r 
sh

al
l 

be
 a

 t
w

o-
 

di
gi

t p
ro

du
ct

 s
pe

ci
fic

at
io

n 
co

de
 a

ss
ig

ne
d 

at
 th

e 
di

sc
re

tio
n 

of
 t

he
 m

an
uf

ac
tu

re
r. 

If 
th

e 
m

an
uf

ac
- 

tu
re

r 
do

es
 n

ot
 w

is
h 

to
 i

de
nt

ify
 t

he
 p

ro
du

ct
, 

th
e 

di
gi

ts
 0
0 

sh
al

l b
e 

en
co

de
d.

 

6.
4A

.3
 

Th
e 

th
ird

 th
ro

ug
h 

se
ve

nt
h 

ch
ar

ac
te

rs
 sh

al
l 

be
 e

nc
od

ed
 w

ith
 th

e 
10

 c
ha

ra
ct

er
s 

of
 k

ey
 n

um
be

r 
in

fo
rm

at
io

n.
 T

he
se

 s
ha

ll b
e 

th
e 

sa
m

e 
in

fo
rm

at
io

n 
as

 in
 th

e 
im

m
ed

ia
te

ly
 a

dj
ac

en
t h

um
an

-r
ea

da
bl

e 
ke

y 
nu

m
be

r. 
Th

e 
th

ird
 c

ha
ra

ct
er

 s
ha

ll 
co

nt
ai

n 
th

e 
m

os
t s

ig
ni

fic
an

t 
di

gi
ts

 a
nd

 th
e 

se
ve

nt
h 

ch
ar

ac
te

r 
sh

al
l c

on
ta

in
 th

e 
le

as
t s

ig
ni

fic
an

t d
ig

its
. 

6.
4A

.4
 

T
he

 e
ig

ht
h 

ch
ar

ac
te

r 
sh

al
l 

be
 e

nc
od

ed
 

w
ith

 a
 t

w
o-

di
gi

t 
of

fs
et

 i
n

 p
er

fo
ra

tio
ns

 fr
om

 th
e 

pr
ec

ed
in

g 
ke

y 
nu

m
be

r. 
T

hi
s 

of
fs

et
 s

ha
ll 

be
 00
 fo

r 
th

e 
ke

y 
nu

m
be

rs
 d

es
cr

ib
ed

 a
bo

ve
 a

nd
 3

2 
fo

r t
he

 
m

id
-f

oo
t k

ey
 n

um
be

r d
es

cr
ib

ed
 in

 6
.5

. 

6.
45

 
Th

e 
ch

ec
ks

um
 is

 e
qu

al
 to

 th
e 

m
od

ul
o 

10
3 

su
m

 o
f 

th
e 

va
lu

e 
of

 t
he

 s
ta

rt
 c

ha
ra

ct
er

 a
nd

 th
e 

w
ei

gh
te

d 
va

lu
es

 o
f 

th
e 

ei
gh

t 
da

ta
 c

ha
ra

ct
er

s 
as

 
sp

ec
ifi

ed
 in

 A
N

S
llA

lM
 B

C
4.

 

6.
5 

M
id

fo
ot

 k
ey

 n
um

b.
r 

A 
m

id
-fo

ot
 k

ey
 n

um
be

r. 
as
 sh

ow
n 

in
 fig

ur
e 

1,
 s

ha
ll b

e 
ph

ce
d 

ha
lfw

ay
 b

et
w

ee
n 

ea
ch

 k
ey

 n
um

be
r. 

Th
e 

m
id

- 
fo

ot
 k

ey
 n

um
be

r 
sh

al
l h

av
e 
tw
o 

pa
rts

: 
a 

m
id

fo
ot

 
hu

m
an

-re
ad

ab
le

 ke
y 

nu
m

be
r a

nd
 a

 m
id

-I
d

 m
ac

hi
ne

 
re

ad
ab

le
 k

ey
 n

um
be

r. 

6.
5.

1 
M

id
to

ot
 h

um
an

-m
ad

&
b 

ke
y 

nu
m

be
r 

Th
e 

m
id

-fo
ot

 h
um

an
-re

ad
ab

le
 ke

y 
nu

m
be

r s
ha

ll c
on
- 

si
st

 o
f a

 z
er

o-
fra

m
e 

re
fe

re
nc

e m
ar

k,
 an
 a

d
F

e
n

l k
ey

 
nu

m
be

r t
ha

t i
s 

to
 b

e 
ne

ar
er

th
e 

he
ad

 e
nd
 o

f t
he
 rd

l. 
an

d 
an
 of
fse
t 

m
 p

er
fo

ra
tio

ns
 w

hi
ch

 is
 to

 b
e 
32
 al

w
ay

s.
 

P
.p

.6
d

7
p

.g
r 

Th
e 

m
id

-fo
ot

 k
ey

 n
um

be
r s

ha
ll t

hu
s 

ha
ve

 th
e 

fo
rm

al
 

%
A 

12
 3
45
6 

78
90

 + 
32
."
 T

he
 m

id
-fo

ot
 k

ey
 n

um
be

r 
sh

al
l h

av
e 

th
e 

sa
m

e 
or

ie
nt

at
io

n 
as

 t
he

 s
ta

nd
ar

d 
h

u
m

re
a

d
a

b
le

 k
ey

 n
um

be
r (
se
e 5

.6
.2

). 
A

ll c
ha

ra
c-

 
te

rs
 a

re
 to

 b
e 

sm
al

l in
 si

ze
 (a

pp
ro

xi
m

at
el

y 
M

 si
ze

). 

6
4

9
 M

id
to

o
t m

oc
hi

nw
m

da
bl

e 
ke

y 
nu

m
be

r 

Th
e 

m
id

-fo
ot

 m
ac

hi
ne

-re
ad

ab
le

 k
ey

 n
um

be
r 

sh
al

l 
co

ns
kt

 of
 a

 b
ar

 c
od

ed
 m

es
sa

ge
 in

 e
xa

ct
ly

 th
e 
sa

me
 

fo
rm

at
 a
s 

sp
ec

ifie
d 

in
 6

.4
. 

Th
e 

df
se

t-i
n-

pe
rfo

ra
tio

ns
 

di
gi

ts
 w

ill 
be

 se
t t

o 
32

. 

7 
O

pt
io

na
l-f

ra
m

e 
in

de
x 

m
ar

k 

7.
1 

A
n

 o
pt

io
na

l-
fr

am
e 

in
de

x 
m

ar
k 

m
ay

 b
e 

pl
ac

ed
 o

n 
th

e 
fil

m
 in

 th
e 

fo
rm

 o
f a

 h
yp

he
n 

pl
ac

ed
 

ev
er

y 
fo

ur
 p

er
fo

ra
tio

ns
 e

xc
ep

t 
w

he
re

 i
t 

w
ou

ld
 

ov
er

la
y 

so
m

e 
ot

he
r 

ed
ge

 in
fo

rm
at

io
n,

 a
s 

sh
ow

n 
in

 f
ig

ur
e 

1.
 T

he
 i

nd
ex

 m
ar

ks
 s

ha
ll 

be
 a

lig
ne

d 
m

id
w

ay
 b

et
w

ee
n t

he
 p

er
fo

ra
tio

ns
 co

in
ci

de
nt

 w
ith

 
a 

po
ss

ib
le

 p
os

iti
on

 o
f t

he
 fr

am
el

in
e.

 

7.
1.

1 
A

 'r
ef

er
en

ce
 

sp
ac

e"
 i

s 
de

fin
ed

 a
s 

be
in

g 
th

e 
sp

ac
e 

be
tw

ee
n 

th
e 

pe
rf

or
at

io
n 

ab
ov

e 
th

e 
ze

ro
 fr

am
e 

re
fe

re
nc

e 
m

ar
k 

an
d 

th
e 

pe
rf

or
at

io
n 

im
m

ed
ia

te
ly

 to
 it

s 
le

ft 
(t

ow
ar

d 
th

e 
ta

il 
of

 th
e 

fil
m

).
 

7.
12

 
Th

e 
fra

m
e 

in
de

x 
m

ar
ks

 s
ha

ll 
be

 p
rin

te
d 

at
 

4-
pe

rf
or

at
io

n 
in

te
rv

al
s 

an
d 

sh
al

l b
e 

al
ig

ne
d 

lo
n-

 
gi

tu
di

na
lly

 s
uc

h 
th

at
, 

w
er

e 
it 

to
 b

e 
pr

in
te

d,
 a

 
m

ar
k 

w
ou

ld
 fa

ll 
on

 th
e 

re
fe

re
nc

e 
sp

ac
e.

 

8 
O

pt
io

na
l m

an
uf

ac
tu

re
r-

id
en

til
ca

tio
n 

in
fo

rm
at

io
n 

8.
1 

A
dd

iti
on

al
 m

an
uf

ac
tu

re
r i

nf
or

m
at

io
n 

m
ay

 b
e 

pr
in

te
d 

al
on

g 
th

e 
ed

ge
 o

f 
th

e 
fil

m
 a

s 
sh

ow
n 

in
 

fig
ur

e 
1.

 T
hi

s 
in

fo
rm

at
io

n 
is

 to
 b

e 
pr

in
te

d 
in

 sm
al

l 
si

ze
 c

ha
ra

ct
er

s 
(a

pp
ro

xi
m

at
el

y 
11

2 
si

ze
).

 

8
9

 R
ec

om
m

en
de

d m
in

im
um

 In
fo

rm
tio

n 

8.
2.

1 
~

l
I

b
t

W
B

f
'

s
M

~
 

Th
e 

fit
st

 p
ie

ce
 o

f i
nf

or
m

at
io

n s
ha

ll b
e 
th
e n

a
m

e
d

 th
e 

m
an

uf
ac

tu
re

r. 
Th

is.
 i

n 
ge

ne
ra

l, 
sh

al
l b

e 
an

 a
bb

re
vi

- 
at

ed
 n

am
e,

 ra
th

er
 th

an
 th

e 
fu

ll c
on

pa
ny

 n
am

e.
 

89
.2

 
M

m
ty

p.
 

Th
e 

se
co

nd
 p

ie
ce

 of
 in

fo
rm

at
io

n,
 s

ep
ar

at
ed

 fr
om

 th
e 

m
an

uf
ac

tu
re

r's
 n

am
e 

by
 a

 s
pa

ce
, 

sh
al

l b
e 

th
e 

fil
m

 

ty
pe
. I

ts
 fo

rm
, w

he
th

er
 n

um
er

ic
. a

lp
ha

be
tic

, o
r m

ixe
d.

 
sh

al
l b

e 
at

 th
e d

is
cr

et
io

n o
f t

he
 m

an
uf

ac
tu

re
r. 

8.
2.

3 
O

pt
io

na
lln

fo
rr

rm
tio

n 

Th
e 

m
an

uf
ac

tu
re

r 
m

ay
 p

la
ce

 a
dd

iti
on

al
 in

fo
rm

at
io

n 
fd

bw
in

g 
th

e 
fil

m
 tv

pe
, i
l s
o d

es
ire

d.
 T

hi
s 

m
ay

 in
cl

ud
e 

ba
tc

h 
nu

m
be

n,
 fo

r e
xa

m
p(

e.
 H 

is
 re

co
m

m
en

de
d t

ha
t 

th
e 

le
ng

th
 of

 th
ii 

in
fo

rm
at

io
n 

be
 li

m
ite

d 
so
 th

e 
en

tir
e 

st
rin

g 
of

 m
an

uf
ac

tu
re

r-
id

en
tif

iti
on

 in
fo

rm
at

io
n 
K
 n

o 
m

or
e 

th
an

 1
2 

pe
rfo

ra
tio

ns
 lo

ng
. 

8.
3 

R
ep

ea
td

is
ta

nc
e 

Th
e 

re
pe

at
 d

is
ta

nc
e 

of
 t

hi
s 

in
fo

rm
at

io
n 

is
 a

t t
he

 d
is

- 
cr

et
io

n 
of

 t
he

 m
an

uf
ac

tu
re

r. 
bu

t t
he

 r
ep

ea
t d

is
ta

nc
e 

sh
al

l b
e 

a 
m

un
ip

le
 o

f 6
4 

pe
rfo

ra
tio

ns
, a
nd
 a

 d
is

ta
nc

e 
of

 n
o 

m
or

e 
th

an
 1

92
 p

er
fm

tio
ns

 is
 re

co
m

m
en

de
d.

 

9 
B

ar
 c

od
e 

sc
an

ne
r a

nd
 d

en
si

ty
 S

pe
cH

i- 
ca

tio
ns

 

9.
1 

S
ca

nr
w

qa
ec

tm
ls

en
st

tlv
ity

 

Th
e 

pe
ak

 or
 m

ax
jm

um
 re

sp
on

se
 of

 th
e 

co
m

bi
na

tio
n 

of
 th

e 
lig

ht
 s

ou
tc

e,
 fit

te
rs

. a
nd
 p

ho
to

 re
ce

@
or

 sh
al

l b
e 

at
 6

80
 n

m
 f
 6

0 
nm

. I
n 

ad
di

tio
n,

 th
e 

kw
er

 w
av

el
en

gt
h 

at
 w

hi
ch

 th
e 

re
sp

on
se

 is
 d

ow
n 

to
 1

0%
 o

f 
pe

ak
 r+

 
sp

on
se

 sh
al

l b
e 

eq
ua

l to
 or

 g
re

at
er

 th
an

 6
00
 n

m
 an

d 

A
nn

ex
 A

 (i
nf

or
m

at
iv

e)
 

A
dd

lti
on

al
 d

at
a 

m
e 

or
ie

nt
at

io
n 

of
 t

he
 h

um
an

-r
ea

da
bl

e 
ke

y 
nu

m
be

n 
ha

s 
be

en
 le

H
 lo

 m
e 

m
an

ul
ac

tu
re

r's
 d

isc
re

lio
n 

in
 th

is
 s

ta
nd

ar
d.

 
H

ow
ev

er
, 

it
 i

s 
su

gg
es

te
d 

m
at 

in
 t

he
 n

ex
t 

re
vi

ew
 o

f 
th

is
 

s
y
m

 2
54

 

th
e 

up
pe

r w
av

el
en

gt
h a

t w
hi

ch
 th

e 
re

sp
on

se
 K 

do
w

n 
to

 1
0%

 o
f p

ea
k r

es
po

ns
e s

ha
ll b

e 
eq

ua
l to
 o
r l

es
s t

ha
n 

76
0 

nm
. 

N
ot

w
ith

st
an

di
ng

 t
he
se
 s

pe
ci

fit
io

ns
. 
th
e 

sp
ec

tra
l r

es
po

ns
e 

of
 t

he
 s

ca
nn

in
g 
sy
st
em
 m

us
t b

e 

sp
ac

es
 w

ith
 e

xi
st

in
g 

co
nv

en
tio

na
l d

o
r 

an
d 

bl
ac

k-
 

a
d

w
h

it
e

 film
s.

 

9
9

 D
en

sl
ty

 o
f m

ac
hl

fm
-m

da
bb

 m
as

sa
ge

s 

Th
e 

ed
ge

 p
rin

t m
i b

y 
th

e 
m

an
uf

ac
tu

re
r s

ha
ll b

e 
ex

po
se

d 
so
 th

at
. w

he
n 

th
e 

fil
m

 is
 p

ro
ce

ss
ed

 th
tw

gh
 

th
e 

m
an

uf
ac

tu
re

r's
 re

co
m

ne
nd

ed
 p

ro
ce

ss
. t

he
 b

ar
s 

ha
ve

 a
 s

ta
tu

s 
M

 re
d 

de
rts

iit
y o

f D
m

in
 + 0

.7
5 
f 

0
2

5
 an

d 
th

e 
sp

ac
es

 h
av

e a
 n

om
in

al
 de

ns
ii 

no
 m

or
e t

ha
n 

0.
05

 
gr

ea
te

r t
ha
n t

he
 m

in
im

um
 d

en
si

ty
 o

f t
he
 fil

m
. 

de
si

gn
ed

 fo
r 
go
od
 d

iffe
re

nt
ia

tio
n 

be
tw

ee
n 

ba
rs

 a
nd
 

9.
3 -9
- 

W
he

n 
th
e m

ac
hi

ne
-re

ad
ab

le
 m

es
sa

ge
 is

 p
rin

te
d o

nt
o 

a 
co

nv
en

tio
na

l c
o

b
 pr

in
t fi

lm
, i

t is
 re

co
m

ne
nd

ed
 th

at
 

th
e 

ed
ge

 li
gh

ts
 on

 th
e 

pr
in

te
r b

e 
CO

ntr
oD

ed
 to

 p
rc

du
ce

 
a 
st
at
us
 A

 re
d 

de
rts

iit
y 

of
 th

e 
ba

rs
 O

f 2
.0

0 
f 

0.
30

. 

D
en

si
ty

 o
f 

pr
in

te
d 
-
 

m
&

 

W
he

n t
he

 m
ac

hi
ne

-re
ad

ab
le

 m
es

sa
ge

 is
 p

rin
te

d o
nt

o 
a 

co
nv

en
tio

na
l c

ob
r 

in
te

rm
ed

ia
te

 fi
lm

. 
it 
K
 r

ec
om

- 
m

en
de

d t
ha

t t
he
 ed

ge
 li

gh
ts

 on
 th

e 
pr

in
te

r b
e 

co
nt

rd
- 

le
d 

to
 p

ro
du

ce
s 
st
at
us
 M

 re
d 

de
rts

iity
 d
 th

e 
ba

rs
 o

f 
Dm

h 
+ 0

.7
5 

It 
0.

10
. 

sta
nd

ar
d.

 a
n 

en
or

l b
e 

m
ad

e 
to

 s
ee

k 
ag

re
em

en
t o

n 
a 

S
in

gI
O

 
or

ie
nl

at
io

n.
 



U
I 8 

P
R

O
P

O
S

E
D

 
R

av
i.i

on
 01

 
SM

PT
E 

S
TA

N
D

A
R

D
 

A
N

S
IE

Y
P

TE
 2

91
M

-1
99

6 

SM
PT

E 
29

1M
 

fo
r T

el
ev

is
io

n 
-
 

A
nc

illa
ry

 D
at

a 
P

ac
ke

t 
an

d 
S

pa
ce

 F
or

m
at

tin
g 

\
/

 

U
se

r 
D

at
a 

W
or

ds
 

(m
ax

 2
55

) 

I
,

 
I 

1 
&o
pe
 

1.
1 

T
hi

s 
st

an
da

rd
 s

pe
ci

fie
s 

th
e 

ba
si

c 
fo

rm
at

tin
g 

st
ru

ct
ur

e 
of

 th
e 

an
ci

lla
ry

 d
at

a 
sp

ac
e 

in
 th

e 
di

gi
ta

l 
vi

de
o 

da
ta

 s
tr

ea
m

 i
n

 th
e 

fo
rm

 o
f 

1
0

-b
t w

or
ds

. 
A

pp
lic

at
io

n 
of

 t
hi

s 
st

an
da

rd
 in

cl
ud

es
 5

25
-li

ne
. 

62
5-

lin
e.

 c
om

po
ne

nt
 o

r 
co

m
po

si
te

, 
an

d 
hi

gh
- 

de
fin

iti
on

 d
ig

ita
l 

te
le

vi
si

on
 i

nt
er

fa
ce

s 
w

hi
ch

 
pr

ov
id

e 
8-

 o
r 

10
-b

it 
da

ta
 a

nc
ill

ar
y 

da
ta

 s
pa

ce
. 

1.
2 

S
pa

ce
 a

va
ila

bl
e 

fo
r a

nc
ill

ar
y 

da
ta

 p
ac

ke
ts

 is
 

de
fin

ed
 in

 th
e 

do
cu

m
en

t s
pe

ci
fy

in
g 

th
e 

co
nn

ec
tin

g 
in

te
rf

ac
e.

 

1.
3 

A
nc

ill
ar

y 
da

ta
 p

ac
ke

t 
fo

rm
at

tin
g 

fo
r 

a 
sp

ec
ifi

c 
ap

pl
ic

at
io

n 
m

ay
 b

e 
ac

co
rd

in
g 

to
 a

 
S

M
P

TE
 s

ta
nd

ar
d 

or
 r

ec
om

m
en

de
d 

pr
ac

tic
e.

 I
n 

p.
O.
lO
rl
4p
.g
r 

tio
n 

w
ith

ou
t r

es
tr

ic
tio

ns
 w

ou
ld

 n
ot

 b
e

 p
os

si
bl

e.
 

B
y 

re
se

rv
in

g 
sp

ec
ifi

c 
da

ta
 i

de
nt

ifi
ca

tio
n.

 8
-b

t 
w

or
ds

 h
av

in
g 

th
e 

tw
o 

LS
B

s 
se

t t
o 

ze
ro

 fo
r 

su
ch

 
an

 8
-b

t 
da

ta
 a

pp
lic

at
io

n,
 o

pe
ra

tio
n 

th
ro

ug
h 

a 
10

-b
it 

in
te

rf
ac

e 
is

 p
os

si
bl

e.
 T

he
se

 D
ID

 w
or

ds
 

th
er

ef
or

e 
w

ill
 n

ot
 b

e 
co

rr
up

te
d 

ei
th

er
 b

y 
tr

un
ca

- 
tio

n 
or

 b
y 

se
tti

ng
 th

e 
tw

o 
LS

B
s 

to
 z

er
o.

 

2
2

 A
nc

ill
ar

y 
da

ta
 p

ac
ke

ts
 a

re
 d

iv
id

ed
 in

to
 ty

pe
 

1 
an

d 
ty

pe
 2

. w
he

re
 ty

pe
 1

 u
se

s 
a 

si
ng

le
 ID

 w
or

d 
an

d 
ty

pe
 2

 u
se

s 
tw
o 

ID
 w

or
ds

. U
si

ng
 th

is
 m

et
ho

d 
al

lo
w

s 
fo

r 
a 

w
id

er
 r

an
ge

 o
f 

id
en

tif
ic

at
io

n 
va

lu
es

 
w

ith
in

 th
e 

lim
ite

d 
ID

 w
or

d 
sp

ac
e.

 I
n

 a
dd

iti
on

, 
a 

to
ta

l 
of

 
1

8
9

 d
at

a 
id

en
tif

ic
at

io
n 

va
lu

es
 a

re
 

re
se

rv
ed

 fo
r 

&
bi

t 
ap

pl
ic

at
io

ns
, 

w
he

re
as

 u
p 

to
 

ap
pr

ox
im

at
el

y 
29

,O
O

O
 v

al
ue

s 
ar

e 
pr

ov
id

ed
 fo

r 
1 0

-b
t 

ap
pl

ic
at

io
ns

. 
su

ch
 a

 c
as

e,
 t

he
 f

or
m

at
 i

s 
co

ns
id

er
ed

 a
 r

eg
is

- 
te

re
d 

fo
rm

at
. 

w
hi

ch
 i

s 
id

en
tif

ie
d 

by
 a

 r
eg

is
te

re
d 

da
ta

 id
en

tif
ic

at
io

n 
w

or
d.

 
2.

3 
Th

e 
ba

si
c 

fo
rm

at
 so

t t
he

 a
nc

ill
ar

y 
da

ta
 p

ac
ke

ts
 

ar
e 

si
m

ila
r f

or
 b

ot
h 

ty
pe

 1
 a

nd
 ty

pe
 2

. 
bu

t t
he

y 

2 
O

ve
rv

ie
w

 

2.
1 

T
he

 s
er

ia
l 

di
gi

ta
l 

in
te

rf
ac

e 
(A

N
S

IIS
M

P
T

E
 

25
9M

) 
an

d 
co

m
po

ne
nt

 p
ar

al
le

l d
ig

ita
l 

in
te

rf
ac

e 
(A

N
S

IIS
M

P
TE

 1
25

M
) a

re
 c

ap
ab

le
 of

 p
as

si
ng

 1
0-

 
bi

t 
w

or
ds

 (
D

at
a 

9 
- 

D
at

a 
0
).

 b
ut

 s
om

e 
of

 t
he

 
ex

is
tin

g 
eq

ui
pm

en
t i

s 
on

ly
 c

ap
ab

le
 of

 p
ro

ce
ss

in
g 

8-
bi

t d
at

a 
w

or
ds

 (c
ar

rie
d 

on
 th

e 
in

te
rf

ac
e 

as
 D

at
a 

9 
-D

at
a 

2)
. T

he
 p

as
sa

ge
 of

 1
0-

bi
t w

or
ds

 th
ro

ug
h 

su
ch

 e
qu

ip
m

en
t w

ill
 th

er
ef

or
e 

re
su

ll 
in

 tr
un

ca
tio

n 
of

 t
he

 la
st

 tw
o 

LS
B

s 
(D

at
a 

1 
an

d 
D

at
a 

0)
 01

 t
he

 
an

ci
lla

ry
 d

at
a 

w
or

d.
 U

po
n 

se
ria

liz
in

g 
an

 &
bi

t 
w

or
d 

(D
at

a 
9 
- 

D
at

a 
2)

 l
or

 a
 1

0-
bt

 w
or

d 
tr

an
s-

 
m

is
si

on
, t

he
 tw

o 
LS

B
s 

(D
at

a 
1 

an
d 

D
at

a 
0
) 

ar
e 

us
ua

lly
 r

ep
la

ce
d 

by
 z

er
os

 i
n 

su
ch

 e
qu

ip
m

en
t. 

Fo
r 

th
es

e 
re

as
on

s,
 t

he
 o

rig
in

al
 a

nc
ill

ar
y 

da
ta

 
w

ou
ld

 b
e 

co
rr

up
te

d 
to

 6
 b

its
 a

nd
 a

n 
8-

bi
t a

pp
lic

a-
 

o,
 

S
 3 k 5 

di
ffe

r 
in

 th
e 

us
e 

of
 a

 d
at

a 
bl

oc
k 

nu
m

be
r. 

Th
e 

de
fin

iti
on

s 
of

 t
he

 i
nd

iv
id

ua
l p

ar
ts

 th
at

 m
ak

e 
up

 
th

e 
an

ci
lla

ry
 d

at
a 

pa
ck

et
, s

uc
h 

as
 a

nc
ill

ar
y 

da
ta

 
fla

gs
 (

A
D

F)
. d

at
a 

id
en

tif
ic

at
io

n 
(D

ID
), 

se
co

nd
ar

y 
da

ta
 id

en
tif

ic
at

io
n 

(S
D

ID
). 

da
ta

 b
lo

ck
 n

um
be

rs
 

(D
B

N
). 

da
ta

 c
ou

nt
 (

D
C

). 
da

ta
 v

al
id

ity
 c

he
ck

su
m

 
(C

S
). 

to
ge

th
er

 w
ith

 th
e 

re
st

ric
tio

ns
 o

n 
us

ed
 d

at
a,

 
ar

e 
co

nt
ai

ne
d 

in
 th

is
 s

ta
nd

ar
d.

 

3 
A

nc
ill

ar
y 

da
ta

 p
ac

ke
t f

or
m

at
 

3.
1 

An
d-

- 
p
ac

M
 

3.
1.

1 
Th

e 
tw

o 
ty

pe
s 

of
 a

nc
ill

ar
y 

da
ta

 p
ac

ke
ts

 in
 

a 
da

ta
 s

tr
ea

m
 m

ay
 b

e 
fo

rm
at

te
d 

in
to

 ty
pe

 1
 a

nd
 

ty
pe

 2
. 

w
hi

ch
 d

ep
en

d 
up

on
 th

e 
da

ta
 id

en
tif

ic
a-

 
tio

n 
w

or
d.

 T
he

se
 tw

o 
ty

pe
s 

ar
e 

sh
ow

n 
in

 fi
gu

re
s 

la
 an

d 
lb

. 

& .- 

TH
IS

 P
R

O
PO

SA
L 

IS
 S

U
B

Yl
TT

ED
 F

O
R 

C
O

M
M

EN
T 

O
NL

Y 
P 5 (4

 

I 
AN

C 
D

at
a 

P
ac

ke
t 

I 
D

at
a 

ID
 

D
at

a 
B

lo
ck

 N
um

be
r 

D
at

a 
F

la
g 

AN
C 

D
at

a 
Pa

ck
et

 

D
at

a 
I0

 
(T

yp
e 

2),
 

S
ec

on
da

ry
 

/
 

D
at

a 
ID

 

I 
'I
 

A
nc

illa
ry

 
D

at
a 

C
ou

nt
 

C
he

ck
su

m
 

D
at

a 
Fl

ag
 

Fi
gu

re
 1

 - A
d

ll
ar

y 
da

ta
 ty

pe
s 

(c
om

po
ne

nt
 da

ta
 p

ac
ke

ts
 s

ho
w

n)
 

3
.1

2
 T

he
 tw

o 
ty

pe
s 

of
 d

at
a 

id
en

tif
ic

at
io

n 
in

 th
e 

an
ci

lla
ry

 d
at

a 
pa

ck
et

 fo
rm

at
 a

re
 s

pe
ci

fie
d 

be
lo

w
: 

Ty
pe

 1
: 

U
se

s 
a 

si
ng

le
-w

or
d 

da
ta

 ID
; d

ef
in

ed
 a

s 
da

ta
 I

D
 (

DI
D)

 w
hi

ch
 i
s 

fo
llo

w
ed

 b
y 

da
ta

 b
lo

ck
 

nu
m

be
r (
DB
N)
 an

d 
da

ta
 co

un
t (

D
C

). 

Ty
pe

 2
: U

se
s a

 tw
c-

w
or

d 
da

ta
 id

en
tif

ic
at

io
n;

 M
in

e
d

 
as

 a
 c

om
bi

na
tio

n 
d
 d

at
a 

ID
 (D

ID
) a
nd
 s
ec
on
da
ry
 

da
ta

 I
D

 (
SD

ID
) w

hi
ch

 is
 f

ol
lo

w
ed

 b
y 
da
ta
 c

ou
nt

 
W

).
 

3.
1.

3 
A

nc
ill

ar
y 

da
ta

 is
 d

ef
in

ed
 a

s 
10

-b
it 

w
or

ds
. 

Th
is

 i
s 

re
qu

ire
d 

by
 t

he
 s

tr
uc

tu
re

 o
f 

th
e 

si
gn

al
 

fo
rm

at
 a

nd
 it

s 
in

te
rf

ac
e.

 

3.
1.

4 
A

nc
ill

ar
y 

da
ta

 p
ac

ke
ts

 o
f 

ty
pe

 1
 a

re
 c

om
- 

pr
is

ed
 o

f: 

a)
 
an
 a

nc
illa

ry
 d

at
a 

fla
g 

(A
D

F)
 w

hi
ch

 m
ar

ks
 th

e 
be

gi
nn

in
g d
 th

e 
an

ci
lla

ry
 p

ac
ke

t: 

b)
 

a 
da

ta
 id

e
n

ti
io

n
 w

or
d 

(D
ID

) w
hi

ch
 d

ef
in

es
 

th
e 

us
e 

of
 th

e u
se
r d

at
a f

or
m

at
 c

an
ie

d 
in

 th
e a

nc
il-

 
la

ry
 p

ac
ke

t's
 u
se
r d

at
a 

w
or

ds
; 

c)
 a

da
ta

bk
xk

nu
m

be
r(

D
B

N
)w

or
df

or
ty

pe
l on

ly
 

w
hi

ch
 d

is
tin

gu
is

he
s 

su
cc

es
si

ve
 a
nd
Ra
ry
 p

ac
ke

ts
 

w
ith

 c
om

m
on

 da
ta
 ID

 

d)
 a

 d
at

a 
co

un
t n

um
be

r w
or

d 
(D

C
) w

hi
ch

 d
ef

in
es

 
th

e 
qu

an
tit

y 
of

 u
se

r 
da

ta
 w

or
ds

 i
n 
th
e 

an
ci

lla
ty

 
pa

ck
et

; 

e)
 t

he
 u

se
r d
at
a 

w
or

ds
 (U

D
W

) o
f 
up
 to

25
5 

w
or

ds
 

in
 ee
ch
 a

nc
illa

ry
 p

ac
ke

t w
he

re
 th

e 
us

er
 d

at
a f

or
m

at
 

is 
de

fin
ed

 in
 a

 sp
ec

& 
ap

pl
ic

at
io

n 
do

cu
m

en
t; 

1) 
a 

ch
ec

ks
um

 w
or

d 
(C

S
). 

3.
15

 A
nc

ill
ar

y 
da

ta
 p

ac
ke

ts
 o

f 
ty

pe
 2

 a
re

 c
om

- 
pr

is
ed

 o
f 

th
e 

sa
m

e 
el

em
en

ts
 a

s 
ty

pe
 1

 a
nc

ill
ar

y 
pa

ck
et

s,
 e

xc
ep

t t
he

 d
at

a 
bl

oc
k 

nu
m

be
r (

D
B

N
) 

is
 

re
pl

ac
ed

 b
y 

a 
se

co
nd

ar
y 

da
ta

 id
en

tif
ic

at
io

n 
w

or
d 

(S
D

ID
). 

3.
1.

6 
T

he
 le

ng
th

 o
f t

he
 a

nc
ill

ar
y 

da
ta

 fl
ag

 (
A

D
F)

 
is

 s
pe

ci
lie

d 
in

 th
e 

do
cu

m
en

t d
ef

in
in

g 
th

e 
in

te
r-

 
co

nn
ec

tin
g 

in
te

rf
ac

e.
 U

nl
es

s 
ot

he
rw

is
e 

no
te

d 
in

 
th

is
 s

ta
nd

ar
d,

 t
he

re
 a

re
 th

re
e 

w
or

ds
 l

o
r c

om
po

- 
ne

nt
 d

at
a 

an
d 

on
e 

w
or

d 
fo

r 
co

m
po

si
te

 d
at

a.
 

3.
1.

7 
E

ith
er

 o
f 

th
e 
tw
o 

da
ta

 id
en

tif
ic

at
io

n 
ty

pe
s 

m
ay

 b
e 

us
ed

 w
ith

 c
om

po
ne

nt
 o

r 
co

m
po

si
te

 a
n-

 
ci

lla
ry

 d
at

a 
pa

ck
et

 fo
rm

at
tin

g 
w

hi
le

 m
ai

nt
ai

ni
ng

 
th

e 
sa

m
e 

m
ea

ni
ng

. 



3
2

 C
om

po
ne

nl
 a

n
ci

lb
y 
da
ta
 p

.d
u
t f

or
nu

t 

3
2

1
 T

he
 fo

rm
at

 o
f t

he
 c

om
po

ne
nt

 a
nc

ill
ar

y 
da

ta
 

pa
ck

et
 is

 s
ho

w
n 

in
 fi

gu
re

 2
. 

3 %
 

Se
co

nd
ar

y 
D

at
a 

ID
/ 

D
at

a 
ID

 
D

at
a 

B
lo

ck
 N

um
be

r 

b
 

6 
3

9
2

 T
he

 a
nc

ill
ar

y 
da

ta
 fl

ag
 fo

r 
th

e 
co

m
po

ne
nt

 
an

ci
lla

ry
 d

at
a 

pa
ck

et
 fo

rm
at

 is
: 

O
O

O
h 

3F
Fh

 3
FF

h 
h 

Se
co

nd
ar

y 
D

at
a 

ID
/ 

D
at

a 
ID

 
.D

at
a 

B
lo

ck
 N

um
be

r 

Q
 

N
O

TE
 -
 To

 m
ax

im
ize

 c
om

pa
tib

ilit
y 

be
tw

ee
n 

8-
 a

nd
 

10
-b

it 
eq

ui
pm

en
t. 

eq
uip

m
en

t 
de

si
in

en
 a

re
 a

dv
iie

d 
to

 
pr

oc
es

s 
da

ta
 v

al
ue

s 
of

 O
W

h 
- 0

03
h 

id
en

tic
al

ly.
 M

a
 

va
lu

es
 o

f 3
Fc

h 
- 3

FF
h 

sh
ou

ld
 b

e 
pr

oc
es

se
d 

id
en

tic
al

ly
 

as
 w

e#
. R

ef
er

en
ce

s i
n t

hi
s 

st
an

da
rd

 to
 s

pe
ck

 d
ab

va
lu

es
 

in
 ei

th
er

 d
 th
os
e t
wo
 ra

ng
8s

 sh
ou

ld 
qp

iy
 to

 al
l d

at
av

al
ue

s 
w

ith
h 

th
e 
sa
me
 ra

ng
e. 

\
 

/
 

\
/

 
U

se
r D

at
a 

W
or

ds
 

(m
ax

 2
55

) 

\
I

/
 

I 

I 
AN

C 
D

at
a 

Pa
ck

et
 W

' 
I 

\
 

/
 

\
/

 
U

se
r D

at
a 

W
or

ds
 

(m
ax

 2
55

) 

\
I

/
 

I 

sy
p

T
E

29
lY

 

\I/
 

3
2

3
 D

ef
in

iti
on

s 
of

 o
th

er
 n

on
us

er
 d

at
a 

ar
e 

sp
ec

ifi
ed

 in
 3

.4
 th

ro
ug

h 
3.

11
. 

3.
3 

co
nq

m
db

 m
ci
lfa

y 
da
ta
 p

ac
ke

t f
or

nu
t 

3.
3.

1 
Th

e 
fo

rm
at

 o
f t

he
 c

om
po

si
te

 a
nc

ill
ar

y 
da

ta
 

pa
ck

et
 is

 s
ho

w
n 

in
 fi

gu
re

 3
. 

3.
32

 T
he

 a
nc

ill
ar

y 
da

ta
 fl

ag
 fo

r c
om

po
si

te
 a

nc
il-

 
la

ry
 d

at
a 

pa
ck

et
 fo

rm
at

 is
 3

Fc
h.

 

NO
TE

 - 
Eq

ui
pm

en
t d
es-
 

sh
ou

ld
 b

e 
aw

ar
e 

th
at

 th
e 

va
kr

e 
d
 c

on
po

sl
te

 a
nc

aIa
iy 

da
ta 

Ha
g 

3F
Ck

 i
s 

pr
oc

es
se

d 
as
 re

le
re

nc
ed

 h
 th

e 
no

te
 d
 3

.2
2.

 

3.
33

 D
ef

in
iti

on
s 

of
 

ot
he

r 
no

nu
se

r 
da

ta
 a

re
 

sp
ec

ifi
ed

 in
 3

.4
 th

ro
ug

h 
3.

1 
1.

 

AN
C 

D
at

a 
Pa

ck
et

 "
+
I
' 

I 

I 
\I/

 
I 

\
 

/
 

\
I

 

U
se

r D
at

a 
W

or
ds

 
(m

ax
 2

55
) 

I 
I 

/
I

 

\
 

/
 

\
/

 

U
se

r D
at

a 
W

or
ds

 
(m

ax
 2

55
) 

I 
1

.
 

V
 

D
at

a 
C

ou
nt

 
C

he
dc

su
m

 
V

 

A
nc

illa
ry

 
D

at
a 

co
un

t 
Ch

ec
k?

& 
A

nc
illa

ry
 

D
at

a 
Fl

ag
 

D
at

a 
Fl

ag
 

f
l

~
2

-
C

o
m

p
o

n
n

t
d

h
y

 
d

at
ap

.d
u

tf
o

n
n

at
 

I 
AN

C 
D

at
a 

Pa
ck

et
 'N

+l
' 

I 
AN

C 
D

at
a 

Pa
ck

et
 'N

' 

Se
co

nd
ar

y 
D

at
a 

ID
/ 

D
at

a 
ID

 
D

at
a 

B
lo

ck
 N

um
be

r 
Se

co
nd

ar
y 

D
at

a 
ID

/ 
D

at
a 

B
lo

ck
 N

um
be

r 
I Da

ta
 ID

 

I 
D

at
a 

C
ou

nt
 

C
he

ck
su

m
 

' 
D

at
a 

C
ou

nt
 

C
he

ck
su

m
 

A
nc

illa
ry

 
D

at
a 

Fl
ag

 
A

nc
illa

ry
 

D
at

a 
Fl

ag
 

Fl
gu

m
 3

-C
o

m
p

o
sb

ad
ll

a1
y 

d
.t.

p
.c

k.
1t

o
n

n
st

 

R
O

.S
O

f1
4

P
q

r 

3.
4 

D
at

a 
kl

on
w

ic
llt

io
n 

w
or

d 
(D

ID
) 

3.
4.

1 
Th

e 
da

ta
 ID

 w
or

d 
(D

ID
) s

ha
ll 

co
ns

is
t o

f 
10

 
bi

ts
, a

n 
8-

bi
t i

de
nt

ifi
ca

tio
n 

w
or

d 
pl

us
 e

ve
n 

pa
rit

y 
an

d 
its

 in
ve

rs
e 

as
 s

ho
w

n:
 

bi
ts

 b
7 

(M
SB

) t
h

m
g

h
 b0

 (L
SB

) i
d

e
n

ti
ii

h
 B

bi
t 

w
or

d 
(O

Oh
-F

Fh
) 

bi
tb

B
is

ev
en

pa
tii

yf
or

b7
th

ro
ug

hb
0 

b
it

b
9=

n
o

tb
8 

3.
42

 D
at

a 
id

en
tif

ic
at

io
n 

w
or

ds
 a

re
 d

iv
id

ed
 in

to
 

ty
pe

 1
 a

nd
 ty

pe
 2

 c
at

eg
or

ie
s 

as
 s

ho
w

n 
in

 fig
ur

es
 

4a
 a

nd
 4

b.
 I

n
 g

en
er

al
, 

th
e 

se
tti

ng
 o

f 
bi

t b
7=

1 
in

di
ca

te
s 

ty
pe

 1
 d

at
a 

id
en

tif
ic

at
io

n.
 a

nd
 b

7=
0 

in
di

ca
te

s 
ty

p
e

 2
 

da
ta

 i
de

nt
ifi

ca
tio

n.
 T

he
 

ex
ce

pt
io

n 
to

 t
h

is
 c

a
te

g
o

ri
za

ti
o

n
 i

s 
w

or
d 

O
O

h 
w

hi
ch

 id
en

tif
ie

s 
an

 u
nd

ef
in

ed
 fo

rm
at

. 

3.
4.

3 
D

at
a 

id
en

tif
ic

at
io

n 
w

or
ds

 s
ho

w
na

s 
in

te
r-

 
na

tio
na

lly
 r

eg
is

te
re

d 
(s

ee
 a

nn
ex

 A
) 

ar
e 

re
- 

st
ric

te
d 

to
 v

al
ue

s 
in

 th
e 

ra
ng

e 
sh

ow
n 

an
d 

ar
e 

as
si

gn
ed

 b
y 

st
an

da
rd

s-
se

tti
ng

 o
rg

an
iz

at
io

ns
. 

A
nc

illa
ry

 d
at

a 
in

 th
is

 s
pe

ci
fic

 c
la

ss
 a

re
 o

f g
en

er
al

 
in

te
re

st
; 

th
er

ef
or

e,
 s

tri
ct

 c
om

pl
ia

nc
e 

w
ith

 t
hi

s 
st

an
da

rd
 e

ns
ur

es
 c

om
pa

tib
ili

ty
 b

et
w

ee
n 

su
ch

 
eq

ui
pm

en
t. 

3.
4.

4 
D

at
ai

d
en

ti
fi

ca
ti

o
n

~
d

rr
rm

as
u

se
ra

p
p

r-
 

ca
tio

n 
ar

e 
no

t r
eg

is
te

re
da

nd
ar

e 
re

sb
id

ed
to

va
lu

es
 

in
th
em
ng
es
ho
rm
.T
he
ym
ay
be
as
s@
ed
by
th
eu
se
r 

an
dl
or
 by

 th
e m

an
uf

ac
W

er
dt

he
sp

ed
c 

eq
up

ne
nt

. 

NO
TE

 - 
Eq

u-n
t 

d
&

p
m

 e
re

 e
nm

um
@

 
to

 m
ak

e 
su

ch
 e

qu
ipm

en
t u
ser
 c

on
fig

um
bl

o 
to

 m
h
im

 c
on

te
nt

kn
 

pr
ob

le
m

. 

3.
45

 D
at

a 
id

en
tif

ic
at

io
n 

w
or

ds
 s

ho
w

n 
as

 r
e-

 
se

w
ed

 f
or

 &
bi

t 
ap

pl
ic

at
io

ns
 a

re
 r

es
tri

ct
ed

 t
o 

th
re

e 
va

lu
es

 i
n 

th
e 

ra
ng

e 
sh

ow
n.

 O
ut
 

of
 t

he
 

va
lu

es
 0

4h
 - 

O
Fh

 re
se

w
ed

 fo
r &

bi
t 

ap
pl

ic
at

io
ns

. 
th

e 
on

ly
 v

al
id

 v
al

ue
s 

ar
e 

04
h.

 0
Bh

. 
O

C
h.

 O
th

er
 

va
lu

es
 in

 th
e 

re
se

w
ed

 ra
ng

e 
w

ou
ld

 b
e 

tru
nc

at
ed

 
to

 th
es

e 
th

re
e 

va
lu

es
. 

3.
4.

6 
D

at
a 

id
en

tif
ic

at
io

n 
w

or
ds

 s
ho

w
n 

as
 r

e-
 

se
w

ed
 a

re
 r

es
ew

ed
 fo

r 
fu

tu
re

 u
se

. 

3.
5 

Sa
co

nd
ry

 d
at
a 

Id
on

tif
ftl

rt
kn

 w
or

d 
(S

D
ID

) 
(T

yp
. 2

 c
hi

t. 
on

ly
) 

3.
5.

1 
Th

e 
se

co
nd

ar
y 

da
ta

 ID
 w

or
d 

(S
D

ID
) 

sh
al

l 
co

ns
is

t 
of

 
10

 b
its

. 
an

 &
bi

t 
id

en
tif

ic
at

io
n 

pl
us

 
pa

rit
y 

an
d 

its
 in

ve
rs

e 
as

 s
ho

w
n:

 

bi
ts

 b
7 

(M
SB

) t
hr

cu
gh

 b
0 

(L
SB

) W
i

 
bi

t 
w

w
d(

O
O

h-
FF

h)
 

bi
l b

8 
is

 ev
en
 p

at
iiy

fo
r b

7 
th
ro
ug
h b
0 

b
ilb

9=
n

o
tb

B
 

3
5

2
 S

ec
on

da
ry

 d
at

a 
id

en
tif

ic
at

io
n 

w
or

d 
(S

D
ID

) 
w

hi
ch

 i
s 

pa
rt 

of
 t

he
 t

yp
e 

2
 d

at
a 

id
en

tif
ic

at
io

n 
fo

rm
at

 m
ay

 b
e 

in
 th

e 
ra

ng
e 

fro
m

 O
lh

 th
ro

ug
h 

FF
h 

as
 s

ho
w

n 
in

 fi
gu

re
 4

b 
fo

r a
 I

O
-b

it 
sy

st
em

. V
al

ue
 

O
&

 is
 re

se
w

ed
 fo

r 
an

 u
nd

ef
in

ed
 fo

rm
at

. 

3.
53

 W
he

n 
th

e 
da

ta
 id

en
tif

ic
at

io
n 

w
or

d 
(D

ID
) i

s 
in

 th
e 

ra
ng

e 
of

 0
1h

 t
hr

ou
gh

 O
h

, 
re

se
w

ed
 fo

r 
&

bi
t 

ap
pl

ic
at

io
ns

, 
th

e 
S

D
ID

 is
 r

es
tri

ct
ed

 to
 th

e 
63

 v
al

ue
s 

(e
xc

lu
di

ng
 m

) in
di

ca
te

d 
be

lo
w

: 

xo
h,
 X4

h0
 XB

h, 
X

c
h

 

w
he

re
 x 
ma

y 
be

 an
y 

va
lu

e 
in

 th
e 

m
ng

e 4
 th
mu
gh
 Fh

. 

3.
6 

a
il

b
ib

n
tf

ll
a

tk
n

to
rW

'~
U

n
d

.f
in

d
k

m
a

 

3.
6.

1 
Th

e 
da

ta
 id

en
tif

ic
at

io
n w

or
d 

va
lu

e 
of

 O
Oh

. f
or

 
an

 u
nd

ef
in

ed
 fo

rm
at

 t
ha

t 
is

 a
 f

or
m

at
 n

ot
 r

eg
is

- 
te

re
d 

w
ith

 S
M

P
TE

. 
is

 p
ro

vi
de

d 
fo

r 
co

m
pa

tib
ili

ty
 

w
ith

 s
om

e 
eq

ui
pm

en
t a

nd
 s

ho
ul

d 
no

t b
e 

us
ed

 in
 

ne
w

 d
es

ig
ns

. 
Th

e 
un

de
fin

ed
 fo

rm
at

 d
at

a 
ID

 
w

or
d,

 i
nc

lu
di

ng
 th

e 
ev

en
 p

ar
ity

 bi
t 

b8
=O

 a
nd

 it
s 

in
ve

rte
d 

fo
rm

 b
it 

b9
=l

I 
sh

al
l b

e 
eq

ua
l t

o 
2O

O
h. 

3.
7 

h
h

id
.n

ti
(k

.t
b

n
w

o
rd

h
d

J
d

k
n

O
fM

 
d

h
ry

c
h

lt
.p

.t
la

t 

3.
7.

1 
A

n 
an

ci
lla

ry
 d

at
a 

pa
ck

et
 w

ith
 a

 D
ID

 w
or

d 
eq

ua
l t

o 
m

ay
 b

e 
de

le
te

d 
by

 a
ny

 e
qu

ip
m

en
t 

du
rin

g 
a 

su
bs

eq
ue

nt
 p

ro
ce

ss
in

g 
cy

cl
e 
(s
ee
 an

ne
x 

B)
; h

ow
ev

er
, t

he
 o

cc
up

ie
d 

an
ci

lla
ry

 s
pa

ce
 m

us
t 

re
m

ai
n 

co
nt

ig
uo

us
 a

s 
de

fin
ed

 in
 4

.3
. 

N
O

TE
 - 

In
 a
n 

8-b
H

 s
ys

te
m

, 
de

sig
ne

rs
 o

f 
eq

ui
pm

en
t 

sh
ou

ld
 be

 a
w

ar
e 

th
at

 a
nc

llla
fy

 da
ta

 w
ith

 a
 D

ID
 w

or
d 

in
 

th
e 

ra
ng

e 
of

 8
oh

 - 
83

h
 m

us
t b

e 
co

ns
id

er
ed

 a
s 

m
ar

ke
d 

fo
r 

de
le

tio
n.

 



sY
P

TE
2S

lY
 

U
se

r a
pp

lic
at

io
n 

(a
) 

D
ID

 

D
at

a 
as

sia
nm

en
t 

U
nd

ef
in

ed
 fo

rm
at

 

N
on

e 

(b
) 

SD
lD

 

5 
of

 1
4 
P

q
r
 

3.
8 

D
a

ta
k

h
M

a
tb

n
w

o
rd

tO
ra

s
ta

rt
m

rr
k

o
r 

p
ac

ka
tn

d
an

o
n

d
m

ar
kw

p
.d

u
t 

3.
8.

1 
A

n 
an

ci
lla

ry
 d

at
a 

pa
ck

et
 w

ith
 a

 D
ID

 e
qu

al
 

to
 8

8h
 id

en
tif

ie
s 

a 
st

ar
t m

ar
ke

r p
ac

ke
t i

n 
a 

gi
ve

n 
an

ci
lla

ry
 s

pa
ce

. 
D

at
a 

co
un

t f
or

 th
is

 p
ac

ke
t i

s 
se

t 
to

 z
er

o 
(0

) a
s 

pe
r 3

.1
0.

1.
 T

he
 le

ng
th

 o
f t

he
 s

ta
rt 

m
ar

ke
r 

pa
ck

et
 i

s 
co

ns
ta

nt
 a

nd
 e

qu
al

 t
o 

fo
ur

 
w

or
ds

 e
xc

lu
di

ng
 th

e 
A

D
F.

 U
se

 o
f t

hi
s 

pa
ck

et
 is

 
op

tio
na

l. 

NO
TE

 -
 E

qu
ipm

en
t d

es
&

m
rs

 a
re

 en
co

u-
 

to
 in

du
de

 
th

is 
fe

at
ur

e 
h 

ne
w 

eq
up

m
en

t e
sp

ec
ial

ty 
es

ub
m

en
t d

ed
C 

ca
te
d 

to
 d

el
et

io
n 

of
 a

n
d

b
y

 d
at
a 

In
 M

 e
b
ii 

sy
st
em

 
de

sl
gn

em
 s

ho
ul

d 
be

 a
w

ar
e 
th
al
 a

n
d
b
y 

da
ta

 w
lth

 a
 D

ID
 

ra
ng

ao
f8

&
-9

Fh
m

us
tb

ec
om

id
er

ed
as

M
as

ta
rt

m
ar

ke
r 

P-. 3.
82

 A
n 

an
ci

lla
ry

 d
at

a 
pa

ck
et

 w
ith

 a
 D

ID
 e

qu
al

 
to

 8
4h

 id
en

tif
ie

s 
an

 e
nd

 m
ar

ke
r p

ac
ke

t i
n

 a 
gi

ve
n 

an
ci

lla
ry

 s
pa

ce
. D

at
a 

co
un

t f
or

 th
is

 p
ac

ke
t i

s 
se

t 
to

 z
er

o 
(0

) a
s 

pe
r 3

.1
0.

1.
 T

he
 le

ng
th

 o
f t

he
 e

nd
 

m
ar

ke
r 

pa
ck

et
 i

s 
co

ns
ta

nt
 a

nd
 e

qu
al

 t
o 

fo
ur

 
w

or
ds

 e
xc

lu
di

ng
 th

e 
A

D
F.

 U
se

 o
f t

hi
s 

pa
ck

et
 is

 
op

tio
na

l. 

N
O

TE
 - 

Eq
uip

m
en

t d
e

s
i

i
 ar

e 
enc

ou-
 

to
 in

du
de

 
th

is 
fe

at
ur

e 
h 

ne
w 

eq
up

m
en

t B
sp

&
$l

ly
 e
qu

pm
en

t d
ad
& 

ca
te

dt
o 

de
le

tio
n 

of 
a

n
d

b
y

 d
aE
a 

In
 m

 8
-M

 s
ys

te
m

 
de

si
pe

rs
 sh

ou
ld

 b
e 

aw
ar

e-
 

an
d

h
y 
da
ta
 w

ith
 a

 D
ID

 

Pa
Ck

et
s.

 

3.
9 

D
at

a 
bl

oc
k 

n
u

n
k

r (
D

EN
) (

Ty
po

 1
 d

at
a 

on
ly

) 

3.
9.

1 
T

he
 d

at
a 

bl
oc

k 
nu

m
be

r 
sh

al
l 

be
 i

nc
re

- 
m

en
te

d 
by

 o
ne

 fo
r e

ac
h 

G
oM

Bc
U

tjv
e 

re
la

te
d t

yp
e 

1
 

da
ta

 p
ac

ke
t s

ha
rin

g 
a 

co
m

m
on

 D
ID

 a
nd

 re
qu

iri
ng

 
a 

co
nt

in
ui

ty
 in

di
ca

tio
n.

 

3.
92

 T
he

 D
B

N
 w

or
d 

in
 th

e 
ty

pe
 1

 d
at

a 
id

en
tif

ic
a-

 
tio

n 
sy

st
em

 c
on

si
st

s 
of

 8
 b

its
 a

nd
 s

ha
ll 

in
cr

em
en

t 
fro

m
 1

 th
ro

ug
h 

25
5 

w
he

re
: 

r~
d

8
4

h
-8

7
h

~
b

O
c

o
n

s
id

e
rs

d
~

d
s

E
a

e
n

d
m

a
rk

e
r 

bi
Is

 b
7 

(M
SB

) t
hr
wg
h 

b0
 (L

SB
) a
re
 th

ed
at

a 
Mo

ck
 

(p
ac

ke
t) 

nu
m

be
r w

or
d 

bi
t b

8 
is
 e
ve
n 

pa
tit

yf
or

 b
7 

th
rw

gh
 b

0 

b
kb

9=
n

o
tb

8 

N
O

TE
 - 

ll 
th

e 
nu

mb
ec

 of
 p

ac
ke

ts
 h
 a

 m
es

sa
ge

 is
 b

ng
ar

 
th
an
 2

55
 m

. th
en

 t
he
 D

BN
 s

ha
i b

e 
cy
cl
ed
 a

gd
n 

co
nt

ln
uw

sl
yf

ro
m

 1 t
hr

ou
gh

 25
5 w

ith
 w

ke
qu

en
t p

u
p

s
 of
 

pa
ck

ek
. E

qu
lpm

en
I d

es
&

m
~

 w
e 

en
co

um
ge

d 
to

 in
cl

ud
e 

Pa
gm

 E
d

 14
 P

.P
. 

ad
dl

tk
na

l in
fo

rm
tio

n a
bo

ut
 th

e 
m

es
sa

ge
 le

ng
th

 in
 th

e 
us

er
 

da
ta

w
or

ds
. 

3.
93

 W
he

n 
bi

ts
 b

7 
th

ro
ug

h 
W

 o
f 

th
e 

da
ta

 b
lo

ck
 

nu
m

be
r (

D
B

N
) a

re
 se
t 

to
 z

er
o,

 th
e 

D
B

N
 is

 in
ac

tiv
e 

an
d 

sh
al

l n
ot

 b
e 

us
ed

 b
y 

th
e 

re
ce

iv
er

 to
 in

di
ca

te
 

da
ta

 c
on

tin
ui

ty
. 

3.
10

 
D

at
a 

co
un

t (D
C

) 

3.
10

.1
 T

he
 d

at
a 

co
un

t (
D

C
) w

or
d 

re
pr

es
en

ts
 th

e 
nu

m
be

r o
f 

us
er

 d
at

a 
w

or
ds

 (U
D

W
) t

o 
fo

llo
w

 fr
om

 
a 

m
in

im
um

 o
f 

0
 u

p 
to

 a
 m

ax
im

um
 o

f 2
55

 w
or

ds
. 

In
 1

0-
bi

t 
ap

pl
ic

at
io

ns
, 

it 
co

ns
is

ts
 o

f 
10

 b
its

 
w

he
re

: 

bi
k 

b7
 (h

4S
B)

 t
hr
ou
gh
 W

 (L
S

B
) a
re
 th

ed
at

a 
co

un
t 

nu
m

be
r 

bi
l b

8 
is 

w
en

 p
at

ity
fo

r b
7 

h
g

h
 W
 

b
ab

9=
n

o
tb

8 

NO
TE

 -A
nc

ill
ar

y 
da

ta
 p

ac
ke

ts
 w

lth
 a

 d
at

a 
co

un
t v

al
ue

 of
 

0 
ar

e 
po

ss
bl

e.
 b

ut
 d

en
ot

e p
ac

ke
ts

 w
hic

h 
ar
e 

el
lh

er
 e

np
ty

, 
an

d 
U

~e
re

fo
re

 ca
n 

be
 Ig

no
re

d,
 or
 e

nd
 m

ar
ke

r p
ac

ke
ts

. 

3.
11

 
U

1N
cb

ta
rr

or
ds

(U
D

W
) 

3.
11

.1
 U

se
r d

at
a 

w
or

ds
 a

re
 u

se
d 

to
 c

on
ve

y 
in

fo
r-

 
m

at
io

n 
as

 id
en

tif
ie

d 
by

 th
e 

D
ID

 w
or

d 
an

d 
m

us
t 

no
t 

in
cl

ud
e 

pr
ot

ec
te

d 
co

de
s 
as
 d

el
in

ed
 in

 c
la

us
e 

5.
 

3.
11

2 
Th

e 
m

ax
im

um
 n

um
be

r o
f 

us
er

 d
at

a 
w

or
ds

 
in

 a
 s

in
gl

e 
pa

ck
et

 is
 2

55
. 

3.
11

3 
In

 1
0-

bi
t 

ap
pl

ic
at

io
ns

. 
us

er
 d

at
a 

w
or

ds
 

sh
al

l c
on

si
st

 o
f 

lo
-b

it 
w

or
ds

: 

bi
t b

9 
(M

SB
) t
hr
ou
gh
 W

 (L
SB

) 

3.
12

 
c
h
.
d
g
u
m
 rv

or
d 

(C
S

) 

3.
12

.1
 

Th
e 

ch
ec

ks
um

 w
or

d 
(C

S
) i

s 
us

ed
 to

 d
et

er
- 

m
in

e 
th

e 
va

lid
ity

 o
f t

he
 a

nc
ill

ar
y 

da
ta

 p
ac

ke
t f

ro
m

 
th

e 
da

ta
 id

en
tif

ic
at

io
n 

(D
ID

) 
w

or
d 

th
ro

ug
h 

th
e 

us
er

 d
at

a 
w

or
ds

 (U
D

W
). 

It 
co

ns
is

ts
 o

f 
10

 b
its

: a
 

9-
b

t 
va

lu
e 

an
d 

bi
t b

9 
as

 d
ef

in
ed

 b
el

ow
: 

bi
ts

 b
8 

(M
SB

) t
hr
ou
gh
 W

 (L
SB

) a
m 

th
e 

ch
ac

ks
um

 
va

lv
e 

bi
lb

9=
no

tb
8 



v,
 e 9
 

sy
P

T
E

2s
lY

 

' 6 3 p,
 $
 

2 -., (0
 

3.
12

2 
In

 1
0

-b
it 

a
p

p
lic

a
tio

n
s,

 t
he

 c
he

ck
su

m
 

va
lu

e 
is

 e
qu

al
 to

 th
e 

ni
ne

 le
as

t s
ig

ni
fic

an
t b

its
 o

f 
th

e 
su

m
 o

f 
th

e 
ni

ne
 le

as
t 

si
gn

ifi
ca

nt
 b

its
 o

f 
th

e 
da

ta
 id

en
tif

ic
at

io
n 

(D
ID

), 
th

e 
da

ta
 b

lo
ck

 n
um

be
r 

(D
E

N
),

 o
r 

th
e 

se
co

nd
ar

y 
da

ta
 i

de
nt

ifi
ca

tio
n 

(S
D

ID
), 

th
e 

da
ta

 c
ou

nt
 (

D
C

). 
an

d 
a

ll 
us

er
 d

at
a 

w
or

ds
 (

U
D

W
) 

in
 th

e 
pa

ck
et

. 

3.
12

3 
P

rio
r 

to
 t

he
 s

ta
rt

 o
f 

th
e 

ch
ec

ks
um

 c
ou

nt
 

cy
cl

e,
 a

ll 
bi

ts
 s

ha
ll 

be
 p

re
se

t t
o 

ze
ro

 a
nd

 a
ny

 e
nd

 
ca

rr
y 

re
su

lti
ng

 f
ro

m
 t

he
 c

he
ck

su
m

 c
ou

nt
 c

yc
le

 
sh

al
l b

e 
ig

no
re

d.
 

.- B
 

NO
TE

 - E
qu

ipm
en

t d
e
si

in
 ar

e 
en

co
ur

ag
ed

 to
 in

du
de

 in
 

a 
sp

ec
ific

 u
se

r 
ap

pl
ica

tio
n 
an
 a

dd
iio

na
l d

at
a 

pr
ot

ec
tio

n 
al

go
dt

hm
 d

ue
 to

 th
e 

lim
ite

d 
ca

pa
bi

lity
 o

f 
th

e 
ch

ec
ks

um
 

sy
st

em
 T

he
 p

ro
td

n
 al

gc
nt

hm
 sh

ou
ld

 b
e 

hd
ud

ed
 n
 th
e 

us
er

 d
at

e 
ar
ea
 

4 
A

nc
ill

ar
y 

da
ta

 s
pa

ce
 fo

rm
at

tin
g 

4.
1 

C
om

po
ne

nt
da

ta
sp

am
 

M
ul

tip
le

 a
nc

illa
ry

 da
ta
 p

ac
ke

ts
 m

ay
 b

e 
bc

al
ed

 in
 an

y 
ar
ea
 d

ef
in

ed
 a
s 

av
ai

la
bl

e 
fo

r 
an

ci
lla

ry
 d

at
a. 

Th
ey

 
fo

lb
w

 im
m

ed
ia

te
ly

 af
ter
 th

e 
EA

V 
or
 S

AV
 d

en
di

ng
 th

e 
st

ar
t d

th
a

t s
pa

ce
an

d a
re

c
u

n
t~

w
it

h
 

ea
ch

 o
th

er
. 

4.
2 

C
om

po
si

te
 d

at
a 
sp
am
 

M
uk

pl
e 

an
ci

lh
ry

 d
at

a 
pa

ck
et

s 
m

ay
 b

e 
lo

ca
te

d i
n 
an
y 

ar
ea

 d
ef

in
ed

 as
 a

va
ila

bl
e f

or
 a

nd
la

ry
 d

at
a 

in
cl

u3
t-g

 
al

l b
ro

ad
 p

uk
es

. T
he

y 
fo

lb
w

 im
m

ed
iie

ly
 af

te
r 
th
e 

T
R

S
lD

 or
 s

ta
rt 

ol
 th

e 
bm

ad
 p

uk
e 
de

nd
in

g 
th
e s
tar
t 

of
 th

at
 s

pa
ce

 an
d 
ar
e c

on
tig

uo
us

 w
ith

 e
ac

h 
ot
he
r.
 

4.
3 

P
re

se
nc

e,
 

p
o

si
ti

o
n

in
g

 a
n

d
 d

e
le

tio
n

 o
f 

an
ci

lla
ry

 p
ac

ke
ts

 in
 a

va
ila

bl
e 

sp
ac

o 

A
nc

illa
ry

 d
at

a 
pa

ck
et

s 
m

us
t 

be
 w

ho
lly

 c
on

ta
in

ed
 

w
ith

in
 th

e 
an

ci
lla

ry
 sp

ac
e 

in
 w

hi
ch

 t
he
y a
re
 in

se
tte

d.
 

4.
3.

1 
T

he
 c

on
tig

ui
ty

 o
f 

an
ci

lla
ry

 p
ac

ke
ts

 i
n 

an
 

an
ci

lla
ry

 s
pa

ce
 is

 m
ai

nt
ai

ne
d o

nl
y 

w
ith

in
 it

s 
ne

ar
es

t 
in

te
rv

al
 b

ou
nd

ar
y 

an
d 

th
e 

pa
ck

et
s 

in
 th

is
 in

te
rv

al
 

ar
e 

co
nc

at
en

at
ed

 in
 tim

e 
fo

llo
w

in
g 

its
 b

ou
nd

ar
y.

 

NO
TE

 - F
or

 e
xa

rr
pl

e.
 if 
so
me
 an

cil
ar

y 
pa

ck
et

s a
re

 m
ar

ke
d 

fo
r d

el
et

io
n 

w
ith

 D
lD

-8
01

, fr
om

 w
iih

in
 a

 sp
ec
mc
 ho

fiz
on

ta
l 

bl
an

kin
g 

in
te

rv
al

 o
r 

a 
ve

nk
al

 b
la

nl
dn

g 
ln

te
nr

al
 (

ve
rij

ca
l 

an
cil

la
ry

 s
pa

ce
). 

th
en

 c
on

tig
ui

ty
 o

f 
an

cil
la

ry
 p

ac
ke

ts
 in

 
th

es
e 

inte
ter

va
bs

 is
 s

til
l m

sin
ta

in
ed

. b
ut

 c
on

tig
M

y 
of 

pa
ck

et
s 

be
tw

ee
n 

di
ffe

re
nt

 in
te

rv
al

s 
(h

or
iz

on
ta

l o
r 

ve
rti

ca
l) 

is
 

no
t r

eq
ui

re
d.

 

4.
32

 A
nc

ill
ar

y 
da

ta
 p

ac
ke

ts
 m

ay
 b

e 
m

ar
ke

d 
fo

r 
de

le
tio

n 
by

 r
ep

la
ci

ng
 th

e 
da

ta
 I

D
 (

D
ID

) 
of

 t
he

 
an

ci
lla

ry
 p

ac
ke

t w
ith

 a
 D

ID
 e

qu
al

 to
 8

O
h 

an
d 

re
in

se
rt

in
g 

a 
ne

w
 c

he
ck

su
m

 fo
r t

hi
s 

pa
ck

et
. T

hi
s 

w
ill

 m
ar

k 
th

e 
an

ci
lla

ry
 p

ac
ke

t 
as

 i
nv

al
id

 w
hi

le
 

m
ai

nt
ai

ni
ng

 c
on

tig
ui

ty
 o

f 
da

ta
 i

n
 t

he
 a

nc
ill

ar
y 

sp
ac

e.
 T

he
 r

es
t 

of
 t

he
 m

ar
ke

d 
an

ci
lla

ry
 p

ac
ke

t 
re

m
ai

ns
 u

nc
ha

ng
ed

. 

4.
33

 I
t 

is
 r

ec
om

m
en

de
d 

th
at

 a
nc

ill
ar

y 
da

ta
 

pa
ck

et
s 

no
t 

be
 t

ra
ns

m
itt

ed
 w

ith
in

 a
n 

an
ci

lla
ry

 
sp

ac
e 

fo
llo

w
in

g 
a 

no
rm

al
 ve

rt
ic

al
 in

te
rv

al
 s

w
itc

h-
 

in
g 

po
in

t a
s 

de
fin

ed
 in

 S
M

P
TE

 R
P

 1
68

 fo
r a

 ti
m

e 
pe

rio
d 

co
ve

rin
g 

th
e 

re
m

ai
nd

er
 o

f 
th

e 
sw

itc
he

d 
lin

e 
an

d 
du

rin
g 

th
e 

fir
st

 h
or

iz
on

ta
l a

nc
ill

ar
y 

da
ta

 
sp

ac
e 

in
te

rv
al

 s
ub

se
qu

en
t t

o 
th

e 
sw

itc
he

d 
lin

e.
 

NO
TE

 - 
R

ec
ei

vi
ng

 e
qu

ip
m

en
t 

sh
ou

ld
 p

ro
ce

ss
 d

at
a 

lo
ca

te
d 

in
 a

ny
 a

nc
illa

ry
 d

at
a 

sp
ac

e 
as

 s
om

e 
ex

is
tin

g 
eq

ui
pm

en
t a

lre
ad

y 
in

 op
er

at
io

n 
m

ay
 n

ot
 c

on
fo

rm
lo

 lh
is

 
re

co
m

m
en

da
tio

n o
n 

th
e 

sw
itc

hi
ng

 p
oi

nt
. 

4.
3.

4 
O

pt
io

na
l a

nc
ill

ar
y 

da
ta

 p
ac

ke
ts

 w
ith

 a
 D

ID
 

eq
ua

l t
o 
84
h 

m
ay

 b
e 

us
ed

 a
s 

en
d 

m
ar

ke
r p

ac
ke

ts
 

of
 a

 c
on

tig
uo

us
 a

nc
ill

ar
y 

sp
ac

e 
an

d 
th

ey
 a

re
 th

e 
la

st
 p

ac
ke

t 
in

 a
 g

iv
en

 a
nc

ill
ar

y 
sp

ac
e.

 
U

po
n 

re
in

se
rt

io
n 

of
 n

ew
 a

nc
ill

ar
y 

da
ta

, 
th

es
e 

pa
ck

et
s 

ar
e 

ov
er

w
rit

te
n 

by
 th

e 
ne

w
 d

at
a.

 T
he

 e
nd

 m
ar

ke
r 

pa
ck

et
 w

ill
 n

ot
 b
e 

in
se

rt
ed

 in
 a

 g
iv

en
 a

nc
ill

ar
y 

in
te

rv
a

l 
if

 t
h

e
 r

em
ai

ni
ng

 a
n

ci
lla

ry
 s

pa
ce

 i
s 

sm
al

le
r t

ha
n 

th
e 

sp
ac

e 
re

qu
ire

d.
 

4A
E

xa
rp

tb
n

s-
ad

ly
-w

--
 

4.4
.1 

Er
ro

r d
o

te
d

o
n

 c
nd
 h

an
dl

in
g 

(E
D

H
) s

pa
ce

 

E
no

r 
de

te
ct

io
n 
an
d 

ha
nd

in
g 

da
ta

, a
s 

de
fin

ed
 in

 
SM

PT
E 

R
P 

16
5.

 a
re

 b
ca

te
dw

ith
in

 af
m

ed
 p

cu
t d

th
e

 
an

ci
lla

ry
 da

ta
 sp

ac
e 
an
d 

th
er

e(
0r

ea
re

 no
t o

ve
rw

rin
en

 
or 

ap
pe
nd
ed
 to

ot
he

r d
at

a 
pa

ck
et

s 
or

 s
ub
je
ct
 to

 th
e 

re
qu

ire
m

en
ts

 d
 4

.3
.1

. 

4.
42

 
S

u
h

I d
at

a 
tr

w
sm

ia
+i

on
 o

ve
r A

N
SV

SY
PT

E 
- (SDO A

nd
lla

ry
 d

at
a 

pa
ck

et
s 

re
pr

es
en

tin
g 

he
ad

er
 p

ac
ke

ts
 

fo
rd

d
a

ta
tr

a
n

sm
is

si
o

n
 o

v
e

rS
D

Ia
re

e
x

~
fm

m
 

ru
le

s 
se
t 

in
 4

.1
 a
nd
 4

.2
. 

Th
es

e 
he

ad
er

 p
ac

ke
ts

 ar
e 

al
wa
ys
 W

e
d

 im
m

ed
iid

ly
 af

te
r E

AV
 in

 H
AN
G 

c
m

 
po

ne
nt

 da
ta
 sp
ac
e 

w
TR

S
-ID

 
m 

AN
C 

co
np

os
ite

 da
ta

 
w

e
.

 

5 
P

ro
te

ct
ed

co
de

s 
ce

rta
in

 co
de

s a
re

pr
ot

ec
te

da
nd

 no
t p

er
m

itt
ed

 m
ot

he
r 

pa
rts

 d
 th

e 
an

ci
lh

ry
 da
ta
 p

ac
ke

t f
or

m
at

. 

5.1
 

A
nc

ill
ar

y 
da

ta
 m

vi
ro

nm
en

t 
5.

1.
1 

T
en

-b
it 

w
or

d 
va

lu
es

 w
h

,
 00

1 h
. 0

02
h

, 0
0%
 

an
d 

3F
C

h.
 3

FD
h.

 3
FE

h,
 3

FF
h 

ar
e 

no
t p

er
m

itt
ed

. 
b

ce
p

t 
fo

r 
th

e 
an

ci
lla

ry
 d

at
a 

fb
g

 (
th

re
e 

w
or

ds
 i
n
 

co
m

po
ne

nt
 a
nd
 o

ne
 w

or
d 

in
 c

om
po

si
te

 s
ys

te
m

s)
, 

A
nn

ex
 A

 (i
nf

or
m

at
iv

e)
 

D
at

a 
id

on
tiR

w
tk

n 
w

o
d

 as
si

gn
m

en
ts

 fo
r 

ru
gi

st
or

ed
 D

lD
s 

D
al

ai
de

nl
ca

bo
n 

v
~

r
d

a
s

1
~

m
m

~
a

m
p

in
W

e
s

A
l-

A
3

 

T
a

b
 A

.l 
-
M
E
 

ty
p.
 1 

I 
I 

1
 
P

re
se

nt
ly

 u
na

ss
ig

ne
d 

ty
pe

 1
 D

ID
 c

od
es

 (
in

 &
bi

t 
ID

 fo
rm

at
): 

8t
h 

th
ro

ug
h 

8%
 (r

es
er

ve
d)

: 8
%

 th
ro

ug
h 

2 
M

el
ad

al
a 

pa
ck

et
s 

ha
ve

 D
ID

 se
t l

o 
FO

h.
 A

 d
oc

um
en

t d
ef

in
in

g 
m

el
ad

at
a 

fo
rm

al
tin

g 
an

d 
ils

 u
se

 is
 p

re
se

nt
ly

 

87
h 

(r
es

er
ve

d)
: 8

9h
 th

ro
ug

h 
9F

h 
(r

es
er

ve
d)

. 

in
 d

ev
el

op
m

en
t p

ro
ce

ss
. 

p
.P

 7
01

 14
 

P
.P

. 0
 0

1 
14

 p
.O

a
 



L 

ai 

f 

N 

d a 

586 SMPTE Journal, August 1998 



S
U

p
T

E
29

(Y
 

S
U

P
lE

2S
lY

 

D
F
 

ID
 

'B
w

 
DI

D 

A
nn

ox
 C

 (i
n

fm
ti

v
e

) 
C

om
po

ne
nt

 a
n
ci
lb

y 
da
ta
 r
pa
ce
 

An
 e

xa
m

pl
e 

of
 a

 c
om

po
ne

nt
 a

nc
lll

al
y d

at
a 

sp
ac

e 
is

 g
iv

en
 in

 
ta

bl
e 

C
. 1

. 

Ta
bk

 C
.l

- 
C

om
po

ne
nt

 a
nc

ill
ay

 da
ta
 s

pa
m

 
A

va
ila

bl
e 

an
ci

lla
ry

 s
pa

ce
 

U
nu

se
d 

00
0 

00
0 

00
0 

00
0 

00
0 

00
0 

O
M

) 
00

0 
00

0 
xx

x 
xx

x 
xx

x 
3F

F 
3F

F 
3F

F 
3F

F 
3F

F 
3F

F 
3F

F 
3F

F 
3F

F 
3F

F 
3F

F 
3F

F 
3F

F 
3F

F 
3F

F 
3F
F 

3F
F 

3F
F 

2F
F 

1F
D 

1F
C

 
2F

5 
26
0 

2C
O

 
14

0 
10

4 
28

4 
xx

x 
xx

x 
xx

x 
10

1 
10

1 
10

1 
20

0 
26

0 
xx

x 
m

 
11

0 
00

 
xx

x 
xx

x 
xx

x 

an
ci

lla
ry

 

l- 
C

on
tig

uo
us

 a
nc

ill
ar

y 
da

ta
 

sp
ac

e 

3F
F 

3F
F 

3F
F 

3F
F 

3F
F 

3F
F 

3F
F 

3F
F 

3F
F 

3F
F 

26
0 

2C
O

 
28

4 
26

0 
at

x 
m

 
11

0 
I 

11
0 

1 
xx

x 
1 

xx
x 

I 
m

 
00

 
lm

 
1

6
~

r
b

~
l

 
m

 
1 

m
 

I 
xx

x 
no

ne
 

Ix
xx

 
I 

I 
I 

I 

i 
I 

I 
I 

I 
T

yp
e 

2 
da

ta
 

I T
yp

e 
1 

I 
T

yp
e 

2 
I T

yp
e 

1 
1 

\
 

B
ou

nd
ar

yo
f 

B
ou

nd
ar

yo
t 
1

 
an

ci
lla

ry
 s

pa
ce

 
C

on
tig

uo
us

 a
nc

ill
ar

y 
da

ta
 

an
ci

lla
ry

 s
pa

ce
 

U
nu

se
d 

an
ci

lla
ry

 s
pa

ce
 

I-
 

O
TE

 -
A

ll
 v

al
ue

s 
in

 th
e 

ta
bl

e 
ar

e 
sh

ow
n 

in
 h

ex
; c

he
ck

su
m

 w
or

d 
is

 o
m

itt
ed

. 

11
 O

f 1
4 
P

q
r
 

A
nn

ex
 D

 (i
nf

cm
at

iv
e)

 
Ei

gh
t- 

an
d 

te
n-

bl
t c

on
si

do
ra

tio
ns

 

D
.l 

ht
m

du
cl

lo
n 

Th
e 

pa
ra

lle
l a

nd
 s

er
ia

l d
ig

ih
l v

id
eo

 c
om

po
ne

nt
 in

te
rla

ce
s 

de
sc

rib
ed

 in
 IT

IJ
-R

 B
T.

65
6 

am
 c

ap
ab

le
 0

1 
pa

ss
in

g 
tO

-b
it 

da
ta

 w
or

ds
: 

ho
w

ev
er

, s
om

e 
eq

ui
pm

en
t 

m
m

ei
ns

 in
 s

er
vi

ce
 

w
hi

ch
 is

 c
ap

ab
le

 01
 p

as
si

ng
 o

nl
y 

B
-b

il d
at

e 
w

or
ds

. 

Th
e 

pa
ss

ag
e 

01
 a

 1
0-

bi
t s

ig
na

l th
ro

ug
h 
su
ch
 8

-b
it 

eq
ui

pm
en

t 
re

su
lts

 in
 tr

un
ca

tio
n 

an
d 

th
e 

lo
ss

 01
 tw

o 
LS

B
s.

 A
lth

ou
gh

 th
is

 
ca

n 
be

 to
le

ra
te

d 
lo

r d
ig

ita
l v

id
eo

 d
at

a.
 i

t h
as

 th
e 

en
ec

t 0
1 

de
dr

oy
in

g 
th

e 
an

ci
lla

ry
 d

at
a 

w
gn

al
 u

nl
es

s 
pr

ec
au

tio
ns

 ar
e 

ta
ke

n.
 

Th
e 

su
bs

eq
ue

nt
 s

er
ia

liz
in

g 
01

 t
he

 t
ru

nc
at

ed
 &

bi
t 

si
gn

al
 lo

r 
tra

ns
m

is
si

on
 th

ro
ug

h 
th

e 
10

-b
it 

se
ria

l i
nt

ed
ac

a 
re

su
lts

 in
 t

w
o 

ad
di

tio
na

l 
bi

ts
 -
 us

ua
lly

 z
er

oe
s 
- 

be
in

g 
ap

pe
nd

ed
 to

 th
e 

si
gn

al
 d

at
a 

bi
ts

 (s
ee

 fi
gu

re
 D

.1
).

 

M
SB

 t 4 
10

-b
it 

b
w

a
 

LS
B 

S
im

ila
rly

. d
at

a 
w

or
ds

 o
rig

in
at

ed
 in

 &
bi

t 
fo

rm
 b

ec
om

e 
ex

- 
te

nd
ed

 to
 1

0-
bi

t fo
rm

 a
s 

a 
re

su
lt 0

1 
pa

ss
ag

e 
th

ro
ug

h 
a 

se
ria

l 
in

te
rla

ce
 a

cc
or

di
ng

 to
 IT

U
-R

 B
T.

65
6.

 

th
e t

wo
 m

n
d

 
b

b
 am

 u
su

&y
 b

ol
h 

ze
nm

s. 
o

lii
cm

w
t 

be
 g

ua
ra

nt
ee

d.
 C

on
se

qu
en

tly
. 

lo
r 

de
te

ct
io

n 
01

 th
e 

tim
in

g 
m

le
re

nc
a 

sig
na

ls 
(T

R
S)

 a
nd
 a

nc
illa

ry
 d
at
a 

L
gs

 (
A

D
F)

, d
at
a 

be
 p

ro
ca

ss
ed

 id
en

tic
al

ly
 a

s 
00

.0
0 

an
d 

FF
.C

h.
 re

sp
ec

tiv
el

y.
 

Va
lu

es
 in

 th
e 

ra
ng

es
 0O

.O
h-

 
0O

.c
h 

an
d 

FF
.O

h 
- F

F.
C

h 
Sh

ou
ld

 

02
er

tr
C

an
-m

- 

it
 is

 p
os

si
bl

e 
to

 d
es

ig
n 

an
 a

nc
illa

ry
 d

at
a 

si
gn

al
 m

at
 is

 u
sa

bl
e 

in
 b

ot
h 

8W
i a

nd
 1

0-
bi

t s
ys

le
m

s.
 p

ro
vi

de
d 

re
co

gn
ia

io
n i

s g
iv

en
 

to
 th

e 
ef

le
cl

s o
f p

as
sa

ge
 th

ro
ug

h 
8-

 a
nd

 1
O

-b
it s

ys
te

m
s.

 

-
 

b9
 

b8
 

b7
 

b6
 

bS
 

b4
 

b3
 

b2
 -
 0

0
 F
 lli

n
ti
 -
 

b9
 

b8
 

b7
 

b6
 

bS
 

b4
 

b3
 

b2
 

0 0 -
 

~
.
 

P
ad

dn
g 

ze
ro

es
 in

se
rte

d 
by

 se
rk

rlu
ar

 

Fi
gu

m
 D

.1
- 

C
om

pt
io

n 
of

 a
 d

at
a 

w
or

d 

P
w

 12
 01

 14
 p
.O

r 

s
a
id

 

S
p

u
ri

au
 1

0-
bi

t d
at

a 
w

or
d 

af
te

r 
W

i
n

t
i

o
n

 

L
in

k - b2
 



8 aD 
sy

p
T

E
2S

lY
 

$ 3 ,- P 5 (Q
 

D
2

1
 D

al
aI

d
m

U
lk

W
m

 

A
nc

ill
ar

y 
da

ta
 s

ig
na

ls
 d

es
ig

ne
d 

fo
r 

8-
bn

 a
pp

lic
at

io
ns

 a
m

 
ty

pe
 2

 s
ig

na
ls

 a
nd

 w
n

ta
in

 b
ot

h 
D

ID
 a

nd
 S

D
ID

 d
at

a 
w

or
ds

. 

D
ID

 w
or

ds
 s

ho
w

n 
in

 ta
bl

e 
A

.2
 a
s 

m
s

e
~

o
d

 
fo

r B
-b

il 
ap

pl
ic

a-
 

tio
ns

 a
re

 r
es

tti
cl

ed
 to

 th
re

e 
va

lu
es

 in
 th

e 
ra

ng
e 

ah
ow

n.
 O

ut
 

01
 th

e 
va

lu
es

 0
41

, -
 OF

h 
re

m
e

d
 fo

r 
84

11
 a

pp
lk

at
io

ns
. t

he
 

on
ly

 v
al

id
 v

al
ue

s 
ar

e 
Oh
. O

h
. 

an
d 

OC
m. 

O
th

er
 v

al
ue

s 
in

 th
e 

re
se

rv
ed

 ra
ng

e 
w

ou
ld

 b
e 

IN
m

te
d

 to
 th

es
e 

th
re

e 
va

lu
es

. 

m
e 

W
o 

m
os

t-
si

gn
ifi

ca
nt

 b
b

 of
 t

he
 d

at
a 

w
or

ds
 u

se
d 
br
 

SD
ID

 ca
ny

 a
n 

ev
en

 p
ar

ity
 b

il a
nd

 is
 in

ve
rs

e.
 C

on
se

qu
en

tly
, 

in
 &

bi
t 

ap
pl

ic
at

io
ns

. o
nl

y 
8 

bi
ts

 a
m

 a
va

ila
bl

e 
in

 th
e 

S
D

ID
 

da
ta

 w
or

ds
 a

s 
sh

or
n 

In
 Ii

gu
m

 D
.2

. 
Th

is
 r

es
ul

ts
 in

 6
4 

po
ss

i- 
bi

n 
va

lu
es

, a
s 

in
di

ca
te

d 
be

lo
w

: 

XO
h,

 X
4h

. X
Bm

, X
ch

 

w
he

re
 x

 m
ay

 b
e 

an
y 

va
lu

e 
in

 th
e 

ra
ng

e 
Oh

 -
 Fm

. 

S
et

tin
g 

as
id

e 
th

e 
va

lu
e 

OO
h 

fo
r 

lh
e 

un
de

fin
ed

 fo
nn

at
. t

he
 

re
m

ai
ni

ng
 6

3 
va

lu
es

 i
n

 th
e 

SD
ID

. 
co

m
bi

ne
d 

w
ith

 t
he

 3
 

as
si

gn
ed

 v
al

ue
s 

av
ai

la
bl

e 
in

 th
e 

DI
D 

fo
r 

8
4

1
 ap

pl
ic

at
io

ns
. 

gi
ve

 a
 m

ax
im

um
 o

f 
18

9 
di

ffe
re

nt
 id

en
lif

ic
al

io
n 

va
lu

es
. 

0
2

2
 D

al
ao

u
n

t 

W
he

n 
an

 a
nc

ill
ar

y 
da

ta
 p

ac
ke

t i
s 

in
te

nd
ed

 to
 b

e 
us

ed
 in

. o
r 

is
 g

en
er

at
ed

 b
t. 
an
 O

-b
it a

pp
lic

at
bn

. b
b

 W
 a
nd
 b

l a
m

 el
th

er
 

no
t 

pr
es

en
t 

(8
-b

it 
in

te
rf

ac
e)

 o
r 

ar
e 

se
t 

to
 z

er
o.

 
C

on
se

- 
qu

en
tly

. t
he

 D
C

 w
ns

is
ts

 o
f t

he
 lo

lio
w

in
p:

 

M
I b

7 
(M

S
B

) -
 b2

 (L
S

B
) a

m
 th

e 
6 

M
SB

s o
f t

he
 d

at
a 

w
u

n
t 

bi
t b

8 
is

 th
e 

ev
en

 p
ar

ity
 p

ar
ity

 M
I l

or
 b

7 
- b

2 
bi

t 9
 =

 n
ot

 b
8 

O
nl

y 
8 

b
ib

 a
re

 a
va

ila
bl

e 
in

 th
e 

D
C

 lo
 s

pe
ci

ly
 th

e 
nu

m
be

r 0
1 

us
er

 d
at

a 
w

o&
 

in
 a
n 

8-
b

il 
an

ci
lla

ry
 d

at
a 

w
a

l.
 C

on
se

- 
qu

en
tly

, 
if 
th
e 

m
ar

dm
um

 n
um

be
r o

f 
ua

er
 d

at
a 

w
or

ds
 i

n 
a 

pa
ck

et
 is

 no
t t

o 
be

 R
du

ce
d f

ro
m

 2
58

 w
or

dr
 to

 6
4,
 th

en
 th

e 
DC

 u
u
)
 be

 m
R
.d
 d

y
 in
 bk

dc
s 

of
 4

 w
or

ds
. F

or
 e

xa
m

pl
e,

 
a 

D
C

 o
r 

14
 w

ou
ld

 in
di

ca
te

 5
6 

da
ta

 w
or

ds
 a

nd
 a

 D
C

 o
f 

15
 

w
ou

ld
 in

di
ca

te
 6
0 

da
ta

 w
or

ds
. 

m
e 

nu
m

be
r o

f u
se

r d
at

a 
w

or
ds

 in
 an

 a
nc

ill
ar

y d
at

a 
pa

ck
et

 
fo

r 
8-

bi
t 

ap
pl

ic
at

io
ns

 i
s 

ju
st

ifi
ed

 to
 a

n 
in

te
ge

r n
um

be
r 

01
 

4-
w

or
d 

bl
oc

ka
 b

y 
in

se
m

on
 o

f 
pa

dd
in

g 
w

or
ds

 i
f n

ec
es

sa
ry

. 

o
L

su
rd

&
w

rc
b

 

it
 ls

 a
 n

qu
ire

m
en

t t
ha

t t
he
 p

m
ls

cl
sd

 va
lu

es
 O

Oh
 a

nd
 F

Fb
 d

o 
no

t 
ap

pe
ar

 in
 m

e 
us

er
 d

at
a 

w
or

ds
. 

m
e 

m
et

ho
d 

us
ed

 to
 

ac
hi

ev
e 

th
ir 

is
 n

ot
 p

ar
( 

of
 I

hi
s 

st
an

da
rd

, 
bu

t 
sh

ou
ld

 b
e 

s
p

c
it

k
d

 b
re

a
ch

 aD
pU

ca
0o

n.
 A

s 
ex

am
pl

es
. o

ne
 m

et
ho

d 
is

 
th

e 
us
e 

of
 2

 b
its

 p
lu

s 
a 

si
ng

le
 o
dd
 p

ar
ity

 b
it 

in
 e

ac
h 

w
or

d 
as

 
fo

r D
ID

, W
ID

, D
BN

. a
nd

 D
C

. A
 s

ec
on

d 
m

et
ho

d 
is

 th
e 

us
e 

01
 

7 
da

ta
 b

its
, r

rh
ile

 a
 th

ird
 w

ou
ld

 b
e 

to
 re

st
ric

t t
he

 co
di

ng
 ra

ng
e 

to
 e

xd
ud

e 
th

e 
pm

be
cl

ed
 va

lu
es

 as
 is

 d
on

e 
lo

r v
id

eo
 d

at
a.

 

D
.2.

4 
C

ho
du

ru
m

 

in
 1

0-
bi

l a
pp

lic
at

io
ns

. t
he
 c

he
ck

su
m

 v
al

ue
 is

 e
gu

ai
 to

 th
e 

9 
le

as
t ~

i
l

k
a

n
t

 
bi

ts
 o

f t
he

 u
m

 of
 t
he
 9

 le
as

t s
ig

ni
fic

an
t b

ib
 

of
 th

e 
D

ID
. t

he
 D

E
N

 o
r 
th

e 
S

D
ID

. t
he

 D
C

. a
nd

 a
ll 

U
D

W
s 

in
 

th
e
p

a
d

u
t 

In
 W

it
 a

pp
lic

at
io

ns
. *

rh
em

 t
he
 tw

o 
LS

B
s 

of
 e

ve
ry

 1
0-

bi
t 

w
or

d 
in

 th
e 

pa
ck

et
 a

m
 s

et
 to

 z
er

oe
s.

 t
he
 C

S 
w

or
d 

is
 c

ak
u-

 
la

b
d

 in
 th

e 
sa

m
e 

w
ay

 a
a 

fo
r 
l
M

t
 ap

pl
ic

at
io

ns
. T

he
 L

SB
s 

pr
od

uc
e 

a 
ze

ro
 w

m
 th

em
se

lv
es

 an
d 

he
nc

e 
pr

od
uc

e 
no

 ca
w

 
bi

t t
o 

al
l&

 
th

e 
ch

ec
ks

um
. 

F
ig

vr
 D

2
 - C

od
in

g 
ra

ng
o 

kr
Ih

b
ll

 DI
D.
 S

D
ID

, a
nd
 D

C
 

An
ne

x 
E

 (i
nf

or
m

at
iv

e)
 

B
ib

lio
gr

ap
hy

 

A
N

S
IIS

M
P

T
E

 1
25

M
-1

99
5.

 T
e

le
vi

si
o

n
 -
 C

om
po

ne
nt

 
V

id
eo

 S
ig

na
l 4

2
2

 - 
B

it-
P

ar
al

le
l D

ig
ita

l I
nt

er
fa

ce
 

A
N

S
IIS

M
P

T
E

 2
59

M
-1

99
7.

 T
el

ev
is

io
n 
- 

1
0

-B
il 

4:
2:

2 
C

om
po

ne
nt

 a
nd

 4
h

. 
C

om
po

si
te

 D
ig

ita
l S

ig
na

ls
 -
 S

er
ia

l 
D

ig
ita

l in
te

tfa
ce

 

A
N

S
IIS

M
P

T
E

 2
67

M
-1

99
5.

 T
el

ev
is

io
n 
-
 B

it-
P

a
ra

lle
l 

D
ig

ita
l I

nl
et

fa
ce

 -
 C

om
po

ne
nt

 V
id

eo
 S

ig
na

l 4
:2

:2
 

16
x9

 
A

sp
ec

t R
at

io
 

AN
SI

IS
M

PT
E 

27
2M

-1
99

4.
 T

e
le

vi
si

o
n

 -
 F

o
rm

a
tt

in
g

 
A

E
S

IE
B

U
 A

ud
io

 a
nd

 A
ux

ili
ar

y 
D

at
a 

in
to

 D
ig

ita
l 

V
id

eo
 

A
nc

ill
ar

y 
D

at
a 

S
pa

ce
 

S
M

P
TE

 S
O

Y
-1

99
2.

 T
el

ev
is

io
n 
-
 D

ig
ita

l R
ep

re
se

nt
at

io
n 

a
n

d
 B

it-
P

a
ra

lle
l l

n
le

rt
a

ce
 -
 1

12
5/

60
 H

ig
h-

D
en

ni
lio

n 
P

ro
du

cl
io

n 
sy

st
em

 

S
Y

P
TE

 R
P

 1
65

-1
99

4.
 E

rr
or

 D
et

ec
tio

n 
C

he
ck

w
or

ds
 a

nd
 

S
ta

tu
s 

F
la

g$
 fo

r 
U

se
 i

n
 B

it-
S

er
ia

l D
ig

ita
l 

in
te

rf
ac

es
 f

or
 

T
el

ev
is

io
n 

S
M

P
TE

 R
P

 1
68

-1
99

3,
 D

ef
in

iti
on

 o
f 

V
er

tic
al

 I
nt

er
va

l 
S

w
itc

hi
ng

 P
oi

nt
 fo

r S
yn

ch
ro

no
us

 V
id

eo
 S

w
itc

hi
ng

 

IT
U

-R
 B

T.
65

6-
3.

 I
nt

er
fa

ce
s 

fo
r 

D
ig

ita
l C

om
po

ne
nt

 V
id

eo
 

S
ig

na
ls

 in
 5

25
-L

in
e 

an
d 

62
5-

Li
ne

 T
el

ev
is

io
n 

S
ys

te
m

s 
O

pe
ra

lin
g 

a
t t

he
 4

:2
:2

 
Le

ve
l o

f R
ec

om
m

en
da

tio
n 

IT
U

- 
R 

B
T

.8
01

 [
P

ar
t 

A
] 


