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SMPTE STANDARD 

for Television - 
1 125-Line High-Definition 
Production Systems - 
Sign a I Parameters 

SMPTE 240M 
R.virion 01 

ANSIISMPTE 240M-lSS5 

1 Scope 

This standard defines the bask charactelistics of the 
analog video signals associated with origination 
equipwa operating m 1125-line high-definilion tele 
vision production systems. Thii standard defines 
systems operating at 60.00 Hz and 59.94 Hz f i i  
rates. 

The digital representation of the signals d e s c M  in 
thii standard may be found in SMPTE 2soM. These 
two Qcuments define between them both digital 
and analog implementations of 1125-line HDTV 
production systems. 

2 Normative reference 

The folkwing standard mntains which. 
through reference in this text, consbtute provisions 
of this standard. At the time of publication, the 
edition i nd i i ed  was valid. AU stadads are sub- 
ject to revision, and parties to agreements based on 
this standard are encouraged to investigate the 

Pq.1 d7p.p.  
possibility of applying the most recent e d i i n  of the 
standard indicated below. 

SMPTE 260M-1999, Television - 112960 High- 
Definition Production System - Digital Repre- 
sentation and Bit-Parallel Interface 

3 Scanning parameters 

Thevideosigralsrepresentascanned rasterwiththe 
characteristics shown in W e  1. 

4Systemcok&wbyandb.ansferfunctlon 

The system is intended to create a metamenc . repro- 
duction (visual color match) of the orighal scene as il 
lit by CIE illurninant Dss. To this end. the combination 
of a camera's optical spectral analysis and linear 
signal mattking shall match the CIE cdormatchiig 
functions (1931) of the reference primes. Further, 
the combination of a reproducer's linear metming 
and reproducing primaries shall be equivalent to the 
reference primaries (see annex A.l). 

Tabk 1 -Scanned raster chamcteristlco 
t125/60 system 1 t25/59.94 system 

Trrtal scan lines per frame : 1125 
Mive  lines per frame 1035 
Scanning format Interlaced 2:l 
Aspect ratio 16:9 
Field repetltion rate 
Line repetition rate (derived) 33750.00 HZ 33716.28 ... H S  

60.00 Hz f 10 ppm 59.94 ... HZ' i 10 ppm 

'The 59.94 ... Hz notation denotes an approximate value. The exact value is i-& 

'The 33716.26 ... HZ notation denotes an approximate value. The exact value is 

4.1 Chrorndcity of rekrence primaries 

The reference red, green, and blue primaries shall 
have CIE 1931 (x,H chromaficities as fdbws: 

CIE x CIE y 
red 0.630 0.340 

green 0.310 0.595 

blue 0.155 0.070 

4.2 Referena, Wvhite 

The system derence white is an illurninant w h i i  
causes equal primary signals to be pduced by the 
reference c a m ,  and which is pmduced by the 
reference mpducer when driven by equal primary 
signals. For this system. the reference white is sped- 
fiiintemisofiIs1931 ClEchromaticitydnates, 
which have been chosen to match t h e  of CIE illu- 
minant k: 

CIE x CIE y 

white 0.31 27 0.3290 

4.3 Opto-electronlc transfer charscteristk of 
reference camera 

The optdedronic transfer fundion d the reference 
camera is Mined to be: 

4Lc 0s Lc< 0.0228 
vc= { 

1.1115Lc0."- 0.1115. 0.0228s Lcs 1 

where vc is the videosignal output ofthe reference 
camere nonnaliied to the system r e f m e  white. 
and Lc is the ligM input to the reference camera 
nwmalized to the system reference white. 

4.4 Electro-opUcal transfer characteristic of 
reference reproducer 

The electro-optical transfec lunction of the reference 
reproducer is defined to be: 

0 5 Vr < 0.0913 

where Vr is the video signal level diving the reference 
reproducer normalized to the system reference white, 

and Lristhefightoutputfromthereferencereproducet 
normalized to the system reference white. 

5 Video signal definitions 

The image is represented by three parallel, time-co- 
incident video signals. Each incwporates a synchro- 
nizing waveform. The signals shall be either of the 
folbwing sets: 

Color Color 
difference set primary set 

Ea' -green EY' - luma 
E8' -blue ' Epe' - blue color difference 
E ~ '  -red 

where [Ed Eg ER'] are the signals appopriate to 
dim drive the primaries of the reference repro- 
ducer @eins nonlineady Wed to btd levels as 
specified in 4.3 and 4.4) and [EV Em' -1 can be 

The luma function is specifii to be: 

Ef = (0.701 x &') + (0.087 x EB') + (0.212 x I%') 
m e  equation] 

EPB' is amplitude-scaled (EB' - Ey'), according to: 

EPR' - red color difference 

derived hwn [EG' b' &'] as follow: 

[derived equation] 

and EpR' is amplitude-scaled (ER'- Efl, according 
to: 

(Ed - E d  
1.576 

b R '  = - [derived equation] 

where the scaling factors are derived from the signal 
levels given in 7.3. 

(See a m x  A 9  for the derivation of the codfidents in 
the luma equalion. and annex A.4 for a summary of 
the formulas for converting between the two sets). 

6 Referenceclock 

Siinal durations and timings in thk standard are 
specfi  both in reference cbdtperiods and in micro- 
secads.The~6fencedodcas~edintheklawing 
tablekthefundamentaltining referenceinthesystem. 

THIS PROPOSAL tS PUBLISHED FOR COMMENT ONLY 
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Reference clock periods in total line 

Reference clock period -T (derived) 
Reference clock frequency (derived) 

1 125160 
svstem 
2200 

1125159.94 
svstem 

2200 

13.468 ... ns 13.481 ... ns 

74.25 MHz 74.1 7... Mnz 

NOTE -The 74.17 ... MHz notation denotes an approximate value. The exact value is 6 o x ~ ~ : 5 ~ ~ o .  

72.2 The color-dfterence set [EV EPB’ E P R ~  
comprises a luma signal EY‘ whose nominal 
bandwidth is 30 MHz. and color-difference 
signals EPB’ and EPR’ whose nominal bandwidth 
is 30 MHz for analog originating equipment, and 
15 MHz for digital originating equipment. 

7.3 Levals 

7 Wdeoadsynctvonhhgdpldwa\lefams 

The C0mb;ned video and synchronizing signal shall 
be as shown in figure 1. For illustrative purposes. a 
video signal of the form Ey‘, EG‘. EB’. or ER’ is 
shown. The details of the synchronizing signal are 
identical for the EPB’ and EPR’ color-difterence 
signals. 

The video signals are represented in anabg form as 
7.1 Timing follow: 

7.1.1 The timing of events within a horizontal 
line of video is illustrated in figure l(a) and 
summarized in table 2. All event times are speci- Ef, EG’, EB’. ER’ signals: 

0 (mV) fied in terms of the reference clock period at the Reference black level 
midpoint of the indicated transition. Reference white level 700 (mV) 

Synchronizing level fw (mv) 
The analog production aperture extends from the 
statl of adive video to the end of active video (see 
figure 1 (a) and annex AS). EPB’, EPR’ signals: 

Reference zero signal level 0 (mV) 
7.12 The duration of the various portions of the Reference peak levels 350 (mv) 
video and sync waveforms are illustrated in Synchronizing f300 (mV) 
figures l(b). 1 (c). and l(d). and summarized in 
table 3. 

7.2 Bandwklth 
All signals: 

Sync pulse amplitude 300f6 (mV) 

72.1 The color primary set [ E d  EB’ ER’] com- 
prises three equal-bandwidth signals whose 
nominal bandwidth is 30 MHz. negatke going sync pulses <6 (mv) 

Amplitude difference 
between positive- and 

Table 2 - Timing of events of a video line 

Reference clock 
eriods 

Rising edge of sync (timing reference) 
Trailing edge of sync 
Start of active video 192 
End of active video 2112 
Leading edge of sync 2156 

Table 3 - Duration of video and sync waveforms 

Reference Time 6s) Time 6s) Tolerance 
clock periods 11 25/60 1125l59.94 (p) 

a 44 0.593 0.593 f 0.040 

b 88 1.185 1.186 i:::: 
0.593 f 0.040 

d 132 1.778 1.780 f 0.040 

e 192 2.586 2.588 

f 

C 44 0.593 

4 0.054 0.054 f 0.020 (Sync rise time) 
Total line 2200 29.630 29.659 

Active line 1920 25.859 25.884 ,R, I I 

I ’b n- 
I \ 1  I I I 4 - 1  

2 
5 
3 
? 

0 

0 

Flguru l(a) - Timing of events within a video line 
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Annex A (informative) 
Additional data 

A1 *kmCo&h* 

The parameter values in clause 4 are based on current 
practice and technical constraints. it is recognized that the 
availability of a wider color gamut is highly desirable in an 
originating system. Furthermore. it is uselul. for purposes 
of picture processing. to have available video signals 
proportional to light levels. 

In order to obtain signals proportional to light levels. 
nonlinear processing is needed to remove the nonlinear 
characteristic given in 4.3. The equations given in 4.4 
should be applied. 

An approach to achieving the wider color gamut is under 
study which will involve retaining Ihe reference primaries of 
4.1 forthe basic color coding and enlarging the colorgamut 
by alloWlng negative RGB primary signals. (Consideration 
is also being given to the possibility of adopting the refer- 
ence primaries specified in ITU-R BT.709. which are very 
close to the primaries specified in this standard.) The 
YPbPr signals derived from these extended-range ROB 

A 

z 

B 
0 

i 

s 

Y 

signals using the equations of clause 5 will 
signal ranges. 

fall within normal 

A2 Rebtlmahlp belwaen W c  and dutved pmamelm 

Certain parameters have been determined as basic and 
fundamental system parameters. The values 01 all omer 
system parameters can be derived from those chosen as 
basic, as shown in this annex. 

Basic parameters: 

- Field repetition rate (F) specified in clause 3 

- Total Scan lines per frame (S) specified in clause 3. 

- Reference clock periods in total line (R) specified in 
clause 6. 

Computation of derived parameters: 

- Line repetition rate (L): L = S 6 FC? 

- Reference clock frequency (C): C = S a R a F/2 

- Reference clock period (T): T =  (S 6 R 6 F/2 )-I 

A3 Duivallon of Ih. hnna equalion 

A3.1 D(scussbn of the IUO. tunctlon 

I t  is common practice to encode the R.G,E component 
signals into a signal which conveys luminance information. 
and two Signals which convey chrominance information. 
This was essential in the case of NTSC. PAL, and SECAM, 
where backwards compatibility with an existing mono- 
chrome system was required and it is advantageous in 
modem systems, where the lower sensitivity of the eye to 
high-frequency chroma information can be exploited to 
reduce the bandwidth of the chroma signals. 

The luminance function Y is defined by the CIE. and repre- 
sents the brightness response of a standard observer. It is 
possible to determine the contributions of red, green. and 
blue light from a given phosphor set operating at a specified 
white point which are required to synthesize a t ~ e  CIE 
luminance value for each scene element. The computation 
is summarized in A.3.2. 

Because CRT phosphors do not respond linearty to electrical 
stimulation, the signals driving the phosphors must be pre- 
conditioned with an inverse nonlinearity. The preconditioning. 
usually called gamma correction. is normally done in the 
camera for several reasons. AS a consequence. the RGB 
signals which are available for encoding are not linear with 
respect to lightandcannot be linearly combined into asignal 
which represents tNe CIE luminance. The encoded signal 
which is produced will be called iuma in order to permit 
clarity in terminology. AlMough the luma function does not 
represent the exact luminance of the scene element, it is 
common practice to encode it using lhe coefficient values 
derived for the luminance function. 

For the purpose of this standard, the precise coefficient 
values are computed according to the method of A.3.2. 
m e  values are then rounded to three decimal places of 
accuracy. and those rounded values ere defined as exact 
cwfficient values in the spedfication of the luma equation 
in clause 5. 

A32 Lumlnma lUm(l0n coMckM8 for a phorphor set 

The luminance function Y tora given phosphor set and white 
reference point is the mixture of the red, green, and blue 
lights (R.G,B) which represents the perceived brightness of 
scene elements 

The proportions of R,G,B lvhich must be mixed to yield the 
correct value of Y can be calculated from the chromaticity 
coordinates of the reproducer primaries, and the chromatic- 
ity of reference white (i.9.. the color reproduced when the 
reference reproducer is driven by equal primay signals), 
according to well-known methods. 

Stated briefly, the equation for Y can be found as foliows: 

where J,. Jb. and J, are derived acwrding to: 

and xr.yr.z are the chromaticity coordinates of the red 
primary; x,,y,.z, are the chromaticity coordinates of the 
green primary; Xb, yb, Zb are the chromaticity coordinates of 
the blue primary; and xw. yw. zr are the Chromaticity coordi- 
nates of reference white. 
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A 4  Tm&amdmb.bwnE1'WE8lrdW%'Em~ 

me transfomatlons between the two 8.b are: 

A S m b o u d r * .  

me production aperture defined by thls standard comprises 
a picture made up of 1820 reference clock periods (TI 

analog production aperture ls spedfied at 50% video level. 
and represents the maximum ectlve video pemlslible under 
this standard. I1 is good practice to adjUrt and operate all 
studio equipment with this minimal amount of blanking. Thls 
analog production aperture has identical dimensions to the 
dlpital production aperture of SMPTE 260M. 

horizonntaliy by 1035 lines Veflldiy. The 192oT wldth Of thlS 

Annex B (informative) 
B i b l i i ~ h y  

ITU-A BT.709-3 ( O S a ) .  Parameter Values lor the HDTV 
Standards for Production and lntematlonel Programme Ex- 
c m e  

B L p T E P 4 a  PROPOSED SMITE 333M 

SMPTE STANDARD In practical system Implementation% blanking may bo wlder, 
uptotheamount(6Tatoachend).pedfiedbymeto(onvlca 

start and end of active picture. the minlmum active vldeo Is 
in table 3. If the full amount of the tolerance is exordad at for Television - 
obtained. DTV Closed-Caption Server 

to Encoder Interface A6 Rdamncampro&cud.aPllnonllDn 

In 4.4. the electroocdcal transfer characterlrtics of the 
relerenca mpmdumi am delinod. mi5 Rterenm repro- 
ducer door not mpment the transfer chsrac(or&tks of a 
real monltor; rather, it Is a mathematical description ol  a 
trander function that Is the exact inveno of the referenca 
camera opto-eiectmnic transfer function leading lo a linear 
system that is convenient for many analysas. Experlenca 
has shorn that for the most pleaalng subjective plchlre 
quality. teleVision systems am often adjusted to have an 
overall l w t  transfer characteristlc mpmsentod by a power 
function whose exponent Is dlghtly greater than unity. 
Themlore. real reproducers wlll olten implement a transfer 
functlon whose power function exponent Is somewhat 
greater than the value specified In thk standard. 

Table ol contents 

2 ' %references 
3 Defmitiis 
4 Physicalinterface 

AnnexA Relatedstandards 
Annex6 Bblibgraphv 

5 comrnunicationspmzocol 

1 scope 

1.1 Pupose 

Thii standard defies a standard for intemperation of 
digital television closedcaplion (DNCC) data sewer 
devices and videoencoden. The caption data sewer 

video encoders using the requdresparse polDcol 
and interface defined in this standard. The video 
encoder completes the formatting and includes the 
EIA 708 data in the video elementary s t m  picture- 
level user-dah field. 

devicesprovide~~1WY-f~ttedElA708datatOthe 

1.2 Applkatbn 

Thii standsrd descilbes an interface fortransmission 
of DTVCC data from a caption sewer to video 
encoder. 

1.3 Organktion 

Thedausesdthkstandardareorganhedasfdbm: 

- Clause 1 : Provides thii general inhoduction; 

- clause 2: Lists references and documents; 

- Clause 3: Provides definition of terms and a list 
dacmnymandahbwhhs usedinmistandard; 

- Clause 4: Descrbes the d intefface used; 

- clause 5: Desaibes the oarmmicah poto- 
cd. 

2 Normathrereferences 

The foliowhg standards contain prov is i i  which. 
through ref-e in this text, OonSMute provisions of 
this standard. All standards are subject to revision and 
perties to agreements based on this standard are 
encouraged to invesljgate the possailii of apptying 
the most recent edition of the standards indcafed 
below. 

ANSVEIAiTIA 574-1990, Synchronous Interface 
between Data Terminal Equipment and Data Circuit- 
Terminating Equipment Empkying Serial Binary Data 
interchange' 

ATSC A/53 (16 Sep 1995). ATSC Dgital Television 
standard 

EIA 708-A-1998, S p e c i f i i  for Digital Television 
(DTV) Closed Captioning 

'ANSVEIMIA 574 is an extension ol ANSVElAfM 232-E 
that Specmes a %pin connector and speeds faster than 20 
Wq i.8.. en RS-232 port on 811 IBMconpatible pecsonal 
computer (ANSVEIAmA 232-E specifbs neither a %pin 
wnnecfor nor qmeds taster than 20 Ws). 

THIS PROPOSAL IS PUBLISHED FOR COMMENT ONLY 
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3 Definitions 

3.1 Compliance notation 

As used in this standard. shalldenotes a mandatory 
provision of the standard. ShouMdenotes a provision 
that is recommended, but not i-nandatw. Mayde- 
notes a feature whose presence does not pedude 
conpliince, that may or may not be present at the 

C 

.- 
5 
2 
0- 4 option 01 the irrplementer. 

3.2 A c ~ y m ~ a n d a b b r e v i a t l ~ n s  

The folbwing acronyms and abbreviations are used 
within this specifkation: 

32.1 ATSC: Advanced Television Systems 
Committee. 

3 2 2  DTVCC Digital Television Closed Cap- 
tioning. 

3.3 Definition of terms 

The following terms are used throughout this stand- 
ard: 

3.3.1 captlonsewer: A dev ice that  del ivers 
DTVCC formatted data for insertion in picture- 
level user-data within an MPEG video elemen- 
tary stream. 

3.32 vkiwencoder: A device that  encodes 
video into MPEG compressed format. 

3.4 Section and data structure syntax notation 

[o 

ThisstandardcontaLss-r€4-tos 
elements. These references are typosraphilly dis- 
tinguished by the use of a different font (e.g., re- 
stricted), may contain the underscore character (e.g., 
sequence-end-code), and may consist d character 
strings that are not English words (e.g., dynmg). 

The fonnats of sections and data structures in this 
standard are described using a C-like notational 
method employed in ISCVIEC 13818-1. 

4 Physical Interface 

The physical interiace between the caption server and 
the video encoder shall be an ANSVEWllA 574 inter- 
face, with restrictions as specified in 42. 

4 
5 
6 
7 

8 

4.1 apinconnector 

TheencodershallbeDCEandprovideafemaleSpin 
connector as desaibed in ANSVEWTIA 574 with the 
pin-oul descnied in table 1. 

Table 1 - 9-pin connector pinout 

Description Pin ISignall Signal source I 
1 I N C I  NIA 1 Not connected 

NC NIA Not connected 
GND NIA Signal ground 
NC NIA Not connected 
RTS Caption server Request to send. The 

video encoder shall 
ignore the state of this 
pin. 

CTS Video encoder Clear to send. When 
asserted, the caption 
server may transmit 
data to the video 

2 I TXD I Video encoder I Serial data transmit 
3 I RXD I Caption server I Serial data receive 

I I I encoder 
9 ( N C (  NIA I Not connected 

4.2 lntertacaparameters 

The video encoder shall provide an ANSVElAlTk 
574 interface with the parametersetlhgs from table 2. 

Table 2 - ANSVElAmA 574 interface paremeters 

Table 3 -EN stream syntax for closedcaption packet 

Gntax 
:losed-captiongacket() ( 

SOH 
cc-service-available 
cc-message-type 
cc-message-length 
if (a-message-type == 0x44) ( 

for ( i  = 0; 
i c cc-message-length - 3; 
1 + = 3 ) (  

Marker 
cc-valid 
cc-type 
data-byte-1 
data-byte-2 

I 
} else if (cc-message-type = 

caption-service-number 
service-data-byte-1 
service-data-byte-2 
service-data-byte-3 
service-data-byte-4 
service-data-byte-5 
service-data-byte-6 
for (i = 0; i c N; i++) ( 

filler-byte 
1 

I 
packet-checksum 
EOT 

0x53) 

Bits 

8 
1 
7 
8 

5 
1 
2 
8 
8 

8 
8 
8 
8 
8 
8 
8 

8 

( 

Format 

OX01 
bslbf 
uimsbf 
uimsbf 

11111 
bslbf 
bslbf 
bslbf 
bslbf 

bslbf 
bsibf 
bslbf 
bslbf 
bslbf 
bsibf 
bslbf 

bslbf 

8 uimsbf 
8 0x04 

Parameter Setting 
Baud rate 38,400 bls 
Data bits 

Parity 
Stop bits 
Start bits 

5 Communications protocol 

The caption server shall provide data to the video 
encoder as the video encoder requests it. The com- 
munications p r o t d  is described below. 

5.1 Cksed caption packet 

The caption sewer shall provide captioning data to 
the video encoder using the syntax descnied in table 
3. 

SOH -ASCII SOH, fixed packet p r d k  

cc-service-available - This 1 -bit field is set to 1 to 
i n d i t e  that the caption server has caption service 
information available for transfer. 

cc-message-type- This 7-bd unsigned integerspeci- 
fies the type of table, based on table 4. 

Table 4 - cc-messagefype values 

cc-message-type I Meaning 
OX00 - ox43 SMPTE reserved 

0x45 - 0x52 SMPTE reserved 

0x54 - Ox6f SMPTE reserved 
0x70 - 0x71 User reserved 

DNCCINTSC data 

Captlon service data 

~Jnessap-h& - Wi field spdyicg the I-ylbr 
of bytes in this packet, SOH through EOT incluswe. 

marker-Thii5-bifieHshallbesetto 11111. 

cc-valid - This l-bit fieM i’ndicates that the sub- 
sequent data-byte-1 and data-byte-;! are valid. 
This field carries the same meaning as ATSC AJ53. 
5.2. 

cc_type - Thii 2-bil field indicates the type of data 
carried in data-byte-1 and &a-byte-2. Thii field 
carries the same meaning as ATSC A/53,5.2. 

data-byte-l , data-byte-2 - These fields c a w  
DTVCC or NTSC data. These fields caw the same 
meaning as ATSC A153,52. 
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caption-sewice-numh - This field canies the cap 
bbn senrioe number. This fM shall have a value 
beiweenOxOl -Ox10 (indusive).Thisfieldcaniesthe 
same d n g  as ATSC AE66.7.3. Note that tha 
least s i g n i i  6 bits d this field are a duplicalion of 
t h e l ~ ~ ~ ~ ~ 6 ~ d s e w i c e - ~ t a - ~ e - 4  (see 
5.6 for sddtional infomation). 

service-data-byte-n - These 6 fields carry caption 
service data. Thesefikls carry the same &as 
ATSC A M ,  6.7.3. 

filler-byte - This &bit fiekl canieS resewed infor- 
mation when cc-message-type is resewed in table 
4. 

packet-dwcksum - This &bit field shall contain the 
sba value neceSSary to make the arithmetic sum of 
the entire packet (SOH through EOT. inclusive) 
modulo 256 equal zm. 

€01  - ASCII EOT. fked packet postfa. 

5 2  Encoder requests and respom 

The video encoder sends messages to the closed- 
caption sewer to i d i a t e  status and request addi- 
tional data. The messages sent by the video 
encoder are camed via the syntax defined in table 
5. 

Table 5 - Bit-stream syntax tor encoder 
requests and responses 

Syntax 
Encoder-req-resp() { 

service-data-inhibit 
req-or-resp uimsbf 

SYNO' 

SYN5 

SY N10 

SYN15 

SYNZO 

SYN25 

service-dsta-inhibit - When set to 1. the caption 
sewer shall nd send a dosed-c@on&etO with 
message-type = 0x53 in response(s) to this en- 
coder-req-resp(). I f  req-or-resp == 0x06 or 
req_or-resp = 0x15, this field shall be ignored. 

repar-resp - This 7-bt field shall have values frwn 
table 6. 

Transfer closed_captiongacket() 
with cc-message-type = 0x44 
and cc-message-length = 0x05. 
T d e r  closmIcaptiongacket0 
with ccmessage-type - 0x44 
and cc-message-lensh = 0x1 4. 
Transtar ClOSed-CaptiOngaCketO 
with cc-message-type = 0x44 
and cc-message-ien@h - 0x23. 
Transfer dosed-ca@ioi-umchtO 
with cc-message-type = 0x44 
and cc-messa~-lenglh = 0x32. 
Transfer cbs&captiongacket() 
with cc-message-type = Ox44 
and cc-me~rage-hgth - 0x41. 
Transfer cksmLcaptlongacket0 
with cc-message-type = Ox44 
and cc-mesage-length = 0x50. 

P 8 0 8 4 d 7 p p r  

Table 6 - Encoder requests and responses 

~ 

talue 1 Name I Meaning 
0x06 I ACK I Previous transfer acknowledged 
0x15 I NAK I Previous transfer was not re- I 

ceived. or was not comDletelv 

- 
Ox18 

- 
Oxlb 

ox1 c 

- 
Oxld 

- 
axle 

O X l f  

I recehred. or was received with I an invalid checksum. 
I 

%ole that SYNx is used to refer to SYNO, SYN5, 
SYNlO, SYN15. SYNPO. or SYN25. 

5 3  siafhpcase 

At stamp. the video encoder shall initiate commUN- 
cation by sending an encoder-req_resp() with 
rqw-resp = SYNx. Timeout shall be as descrbed 
in 5.4. 

At startup. the caption sewer shall be in a quiescent 
state. 

5.4 Normd- 

The video enoxlw shall send encoder_recLmo 
with req-or-resp = SYNx to request DTVCC data. 
The caption server shall respond to  an 
encoder-req_resp() packet with req-or-resp = 
SYNx with a closed-caption-packet() with 
cc-nwssage-type = 0x44. The video encoder 
shall respond to a closed-caption-packet() 
with cc-message-type == 0x44 with an 
encoder_recLrespOwah~~-~=ACKf fNAK.  

It the encoder-mresp0 with req-or-resp = SYNx 
was sent with service-data-inhibit = 0, the caption 
server may send a cksed_caption_packetO with 
cc-message-type == 0x53 after sending a 
cked-caption-packeto with cc-message-type = 
0x44. In this case, the video encoder shall respond to 
the closed-caplion~keto wlh cc-messa!#z-type 
==ox53 wah an encoder-rqrespo with mar-resp 
= ACK or NAK. 

The caption sewer should send a closed-cap 
tion-&() with c c - m e s ~ a g e - ~  = 0x53 when 
there is new c+bn service idomration available for 
transmission, as indicated by a-setvic-avdable in 
the previous ck.sed-caplbn&3cket0 with cc_mes- 
sage-lype = 0x44. 

If caption sewice information becomes available 
after the cc-sewice-available M in a closed-cap 
tion-packet() has been sent, a closed-cap 
t i ipcket0 with cc-message-type = Ox53 shall 
not be sent until after the video enoodsr has sent an 
encoder-rqresp() with req-or-- = SYNx and 
sewice-data-inhibit = 0. 

5.5 Timeout 

If the video encoder has sent an enCoder-req-resp() 
with req-or-resp = SYNx, and a complete 
c k e d - c q l i c m ~ e t O  message has not been re 
ceived within 500 RLS of the transmission d the en- 
coder-mrespO with mor-resp = S W .  the video 
encoder shall discard any partial closed-cap 
tion*&() message received and restart mrnmu- 
nication by sending an encoder-req-resp0 with 
req-or-resp = SYNx. 

It the caption sewer has sent an entire cbsed-cap 
t ionpcketo message, the captiin server shall 
ignore subsequent encoder-req-resp() with 

tions have been satisfied: 500 ms have passed since 
req_or_res~ = SYNX until OIW of the fdlowing mnd- 

transmission of the last byte of the dosed-cap- 
tionjacket0 message, or an encoder-mresp() 
with reqor-resp = ACK is received, or an en- 
cOder-recLresp0 with reqpr-rEsp = NAK is received. 

5.6 Captbnsenrkos 

5.6.1 Addition of caption sewkee 

The capion sewer shall indicate a d d i i  caption 
sewicesbysmd4ngacbsed-captiongacket0 witha 
caption-swer-number dinerent from the existing 
values of caption-service-number. 

5.62 UoWicatknotcqnioncrarvica9 

The captan sewer shall i n d i i e  m c d i i s  of 
existing caption services by sending a closed_cap 
t i ipcketo with a Cqtion-seNice-nurhx value 
that dupli ies an existing caption---number. 
The values of secvice_dsta-byte-n shall be inter- 
preted to be med for the caption-sewice-number 
specikd. etfective immedately. 

5.63 Removal d caption oenricsa 

The caption sewer shall i nd i i e  removal of e x i s t i  
caption services by sending a closed-cap 
tion-cketo with a cqtion-service-nuher value 
that duplicates an existing captior-service-number 
value, with sewice-data-byte-n set to the value z m  
(oxoo). 

5.7 PIotocol state tables 

The message exchange protocol state for the video 
encoder is fu9tydesuibed in table 7. Note thefdbwing 
shwthand: ccp(a) means crosed_captionsacketO 
received with cc-message-type = a. The message 
exchange protocol state for the caption sewer is fully 
desaibed in table 8. Note the folbwing shwthand: 
ccp(ab) means cksed_captiongacketo sent with 
cc-message-type =a. caption-service-avaiWe= b. 



initial state None 1 

Send ccp(Ox44,O) 

Send ccp(Ox44, 1) 

Send ccp(Ox44, 1) 

Send ccp(Ox53. 1) 

Send ccp(Ox53, 1) 

2 

2 

3 

1 

4 

Initial state 
~~ 

Set local variable 
None I caption-service-available t o o )  1 

' 
0 -  service-data-inhibit ignored 
caplion-senrice-available - 
dnsirnd t and caption service data ~ ~ ~ ~ c ~ ~ ~ ~ a - i n h i b e  = 2 

caption-service-available = 
1 and caption sewice data 
not desired 

Send SYNx 
= 

Receive complete ccp (0x53). 
checksum matches. 1 Send ACK - 
Receive complete ccp (Ox53), 
checksum does not match. 

~ 

1 Send NAK 

Table 7 -Video encodor protocol states T h e r  

Timer Received SYNx; new caption 
service data not available 
Received SYNx: new caption 
service data is available. 
service-data-inhibn = 1 
Received SYNx: new caption 
service data is available, 
service-data-Inhibit == 0 
ACK received 
NAK received 
ACK received. more caption 
service data is available 
NAK received, more caption 
service data is available 

Start T2. 
500-ms 

countdown 
1 

Start T1 
500-ms 

countdown 

Stop T2 2 

Receive complete ccp (0x44). I checksum matches. [ Send ACK Start T1 
500-ms 

countdown 
save received 
caption-service-available in 
local variable t Start T2. 

500-ms 
countdown 

Local variable 
caption-service-available E 

1 and last sent 

Receive complete ccp (0x44). 
checksum matches. 

3 

~ ____ 

Send ACK. 
save received 
caption-service-available in 
local variable 

Stop T i  
Stop T2 

2 NAK received 
T2 expires 

Receive complete ccp (Ox44), I checksum does not match. 1 Send NAK 
Stop T2 

Start T1 

countdown 
500-mS save receiied 

1 and last sent 
service-datginhibit = 0 

local variable 
Annex A (intonnative) 
Roiatedstatandards 

Users are advised that wo* is underway to document 
furlher standards for transfer of caplion data along wim 
additional ancillary data and metadata using a streaming 
type protml. as opposed to the requesUresponse type 
protocol employed in this slandard. To the extent possible. 

Stop T1 

the temniquer and coding methods used herein and in the 
later documents will have been coordinated. For appiica- 
tions requiring additional functionality, reference to the later 
standards will be available from S M P E  headquaflers. 

Stop T1 

Stop T1 

Anv I Tt exoires I 1  
Discard buffered data. I set local variable Slop T1 

Annex B (informative) 
Biblkgraphy 

ANSUEilVTlA 232-E-1991, Interface between Data Terminal 
Equipment and Data Circuit-Terminating Equipment 
Employing Serial Binary Data Interchange 

ATSC Am5 (23 Dec 971, Program and System Information 
Protocol for Terrestrial Broadcast and Cable 

lSO/lEC 13818-1 1996. lnlormabon Technology - Genenc 
Codinp of Movlng Pktures and Associated Audio Informa- 
tion Systems 

W 



SMPTE RP 40-1995 
New, Improved Projection 

Alignment Test Film 

35-PA-50 (50 ft) or 35-PA-200 (200 ft) 

Resolution targets to 85 lines/millimeter 
Vertical and horizontal calibration scales for 
custom dimensions - inches and millimeters 

Four additional resolution targets for corners 

CinemaScope/anamorphic alignment targets 
Travel ghost alignment targets 

of 1.66:1, 1.78:l and 1.851 aspect ratios 

SMPTE Test Materials Dept., 595 W. Harbdale A m ,  White Plains, NY 10807 

Please send me - copies of 35-PA 200 ft 0 $495* 

Enclosed is my check for $ 

Card No. Expiration Date 

Name Company Address 

and/or copies of 35-PA 50 ft 0 $170" 

. Charge to my (check one) - Visa - Master Card - AMEX 

City state ZIP 

* Shipping charges vary with location of destination. 
Please call the SMPTE Test Materials Dept. for shipping charges prior to completlng orders. 
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The Latest SMPTE Standards CD=ROM! 
Updated standards for television, October 1,1999. 

Completely alphabetized and computerized, 
ANSI approved SMPTE Standards, 

Recommended Practices, 
and Engineering Guidelines for 

Television (Volume 4). 
The SMPTE CD-ROM is formatted .pdf files, 

which require Adobe Acrobat Reader. The 
Microsoft Windows 95 version is included on 

the CD-ROM. Adobe 
offers other platforms of Acrobat Reader 

free of charge at http://www.adobe/com.acrobat/. 
ADDITIONS 
SMPTE 316111-1999 Television Digital Recording - 12.65mm Type D-9 Component Format - Video 

SMPTE 32OM-1999 Television - Channel Assignments and Levels on Multichannel Audio Media 
SMPTE 324M (proposal) Television - 1 %Channel Serial Interface for Digital Audio and Auxiliary 

SMPTE 325M-1999 Digital Television - Opportunistic Data Broadcast Flow Control 
SMPTE 333M (proposal) Television - DTV Closed-Caption Server to Encoder Interface 

Compression - 525/60 and 625150 

Data 

Plus revised and new Recommended Practices and Engineering Guidelines 

TO ORDER 
Contact the Engineering Dept., SMPTE, 595 West Hartsdale Ave., White Plains, NY 10607 Tel:+l 
914.761.1100, 

All prices shown 
in U.S. Dollars. 

provided subject 
to license 

agreement. 
To order, please 
circle product, 

number of users and 
price. 

CD-ROMs 

Fax: +1 914.761.31 15, Email: smpte@smpte.org 
1-5 Users License 6-20 Users License 21-100 users Licenee 

c) Single Copy Subscription Single Copy Subscription dngle Copy Sabacrjption 
1CDROM 2CDROMS lCDROM ZCDROMS lCDROM 2CDROMS 

per year per year per year 
Member Noa Mmtmr Noa M I . l k  Noa U*okr Nan Member N a  M r r k r  Noll i M a n k r  M a i k s  M.mbr Umber MMdW M . n k r  

T&visI~ ~ 0 . 0 0  500.00 400.00 500.00 500.00 600.00 800.00 i,rmo.ao 750.00 900.08 i ~ . o o i ~ . ~  
OdY 

Payment Information: Credit Card: -Visa ,MC -AmEx 
Company’s Name: Acct.# 
Address: 
Address2: Total order amount Exp.Date 
City, State: 
Postal Code: Country 
Contact: 
Tel: 

Checks payable in U.S. dollars on a U.S. bank. Bank transfer to 
Bank of New York, 48 Wall St., New York, NY, ABA#021oooO18 
Society of Motion picture & Television Engineers 

Account OOOS-217377,8 E. Parkway Rd, Scarsdale, NY. Branch 729 EmaiVFax 

SMPTE Journal, November 7999 835 


