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Page 7

AN TV OVOsrAaUVVY

AUDIO RECORDING -
COMPACT DISC DIGITAL AUDIO SYSTEM -

1 Scope and object
This standard is applicable to a prerecorded optical reflective digital audio disc system.

- This standard defines those parameters of compact disc that affect interchangeability between
discs and players. It is also intended as a reference for manufacturers wishing to produce discs

PR Iy S

and/or piayers that conform to the system described in this standard. It deals with discs of
80 mm in diamster as well as those of 120 mm in diameier.

2 Normative references

The following normative documents contain provisions which, through reference in this text,
constitute provisions of this International Standard. For dated references, subsequent
amendments to, or revisions of, any of these publications do not apply. However, parties to
agreements based on this internationai Standard are encouraged to investigate the possibility

1
st recent editio

of applying the m nt editions of the normative documents indicated beiow. For undated
references, the latest edition of the normative document referred to applies. Members of IEC
and ISO maintain registers of currently valid International Standards.

IEC 60068-2-30:1980, Environmental testing — Part 2: Tests — Test Db and guidance: Damp
heat, cyclic (12 + 12-hour cycle)

IEC 60721-3-5:1997, Classification of environmental conditions — Part 3: Classification of groups
of environmental parameters and their severities — Section 5: Ground vehicle installations

IEC 61104:1992, Compact disc video system — 12 cm CD-V
IEC 61866:1997, Audiovisual systems — Interactive text transmission system (ITTS)

IEC 61938:1996, Audio, videc and audiovisual systems - Interconnections and matching
values — Preferred maiching values of analogue signals

ISO/IEC 646:1991, Information technology — ISO 7-bit coded character set for information

interchange
ISO 3901:1986, Documentation ~ International Standard Recording Code {ISRC)

I
Lt eP ing Loae {i

ISO/IEC 8859-1:1998, Information technology — 8-bit single-byte coded graphic ¢
Part 1: Latin alphabet No. 1

EBU Tech 3258-E:1991, Specification of the systems of the MAC/packet family

UPC/EAN, Universal product code/international article numbering association



3 Description of system

The information carrier is a transparent disc, the substrate, one side of which carries the
information. This side, the encoded side, is covered in turn by a reflective and a protective
layer.

The information of the disc is stored in a spiral- shaped track cons:stlng of successive shallow
depressions {pits). When the disc is playin g and viewed from ihe read-out side, the spiral starts
near the centre of the disc and finishes near its edge

The lengths of the pits and the spaces between them can take discrete vaiues only, and
represent the encoded two-channel audio information.

The information is read out bV means of a heam of llnhf which passes tllreug" the p , i.e. the
non-encoded side of the transparent disc to the encoded side, where it is reflected and
modulated by the recorded information (see figure 2b, detail B).

The information is followed by means of a servo-system for tracking and focusing.

4 Regquirements for measurements
4.1 Conditions of measurement

Measurements and mechanical checks shall be carried out within the following limits unless
otherwise specified:

— ambient temperaiure: i5°C 10 35 °C;
— relative humidity: 45 % to 75 %;
- air pressure: 86 kPa to 106 kPa.

4.2 Requirements for the measuring pick-up

The optical pick-up to be used for disc measurement shall comply with ¢
requirements:

- wavelength: 780 + 10 nm;

— polarization: ; circular;

— numerical aperture (NA): 0,45 + 0,01;

— intensity at the rim of the pupi! > 50 % of the maximum intensity vaiue;
of the objective lens:

- dif‘ractioj limited performance within the Maréchal criterion, preferably

equally divided between disc and player.



4.3 Requirements for the

clamping of the diee

The dlsc shall be flxed between two equally srzed concentric rmgs having inner diameters

figure 2b).

Parameters to be specified

Requirements

Meihods andior conditions

of measuremant

5 Mechanical parameters Figures 2a, 2b and 2¢,
spemfy the dimensions of the disc,
including reflective layer, protective
layer and label
5.1 Outer dimengione
of disc
5.1.1 | Outer diameter 1202 0,3 mm To be measured at 23 + 2 °C and
80102 mm (50 = 5) % relative humidity
5.1.2 | Radiai run-out of outer edge | 0,4 mm max. Retative to the inscribed circle

of centre hole

Edges shail be free from burrs;
chamfer or radius is permitted on

both sides

5.2 Centre hole dimensions | For 8 cm-CD, see figures 2c and 2d.
5.2.1 |Diameter L. 401 To ba measured at 23 + 2 °C and
19 o mm (50 = 5) % relative humidity
5.2.2 |Shape Cylindrical
5.2.3 |Edge shape Burrs are permitted on the label side,
but not on the read-out side. Chamfer
or radius is permitted (see figure 2b,
detail C)
53 Thickness of disc . 403 Including protective layer and labslling
i,2 J5; mm
54 Labelling -
5.4.1 |Label dimensions Shail not project over edge of centre May be applied by printing or
hoie or outer edge of disc by means of a label
5.4.2 |Label information At least the following information
shall be givem:
a) Titls ot program
b) Catalogue number of disc
c) Sequence number of and total
number of discs if compiete
program occupies more than
one disc (e.g.: disc 2 of 4)
8.5 Reference plane Ring between diameters of 26 mm On the read-out side
and 33 mm (see figures 2a and 2b)
5.8 Clamping area
5.6.1 |inner diameter of 26 mm max.*

Dlamnine aras
u-uurpulg arca

clamping area

33 mm min.*

Thickness of disc in

Within the rnnuurnman!v given ins.2
clamping area and figure 2b
5.6.4 | Adaptor clamping area An outer ring with 1,5 mm in width
for 8 cm-CD
5.6.5 | Thickness in clamping 1,220,1 mm

Weln)
area for 8 cm-CD

adaptor

These dimensions ensure that the ring between 26 mm and 33 mm is available fo

r clamping,




Parameters to be specified

Requirements

of measurement

ass nf i
e Vi W

a
g for 8 em-CD

5.8 Limits for the defiec-
tions of the read-out
side of the disc

Within the information area (45 mm
to 118 mm maximum diameter)
(see figure 2c)

5.8.1 | Peak defiection +0,4 mm

+0,3 mm for 8 cm-CD

5.8.2 | Deflection averaged over | 20,3 mm
one revolution +0,2 mm for 8 cm-CD

§.8.3 | Angular deviation (f) +0,6° See figure 16.

] Optical parameters

6.1 | Thickness of trans- 1,2+01mm Within the information area
parent substrate {see figures 2a, 2b and Zc).

Excluding reflective layer, protective
i _ layer, and labelling

6.2 Refractive index 1,65 = 0,1

6.3 Limits for the angular +1,6° Referred to reference plane E
deviation of the {see figures 2a and 16) inciuding
reflected beam (o) disc deflection and substrate

unparellelism

6.4 Biretringence of trans- ] .
parent substrate 100 nm max Double pass through transparent

o= o - o f substrate

8.5 Hefiectivity 70 % min. )

5.6 Limits for refiectivity 3 % for 7 < 100 Hz The refiectivity variation is measured
variation in program by observing the variation of A,
area during one revolution of the disc

at scanning velocity (see 7.1.2)

7 Recording parameters

71 Rotation during

: playback

7.1.1 | Senss of rotation of disc
as seen from read-out
side

Counter-ciockwise

variation on any one disc

7.1.2 | Scanning veiocity 1,2 m/s min.
1,4 m/s max,
7.1.3 |Limits for the velogcity +0,01 m/s

7.2 Track

7.2.1 | Track path

Continuous spiral from inside
(start of the iead-in) to outside
{and of the lead-out) of disc

7.2.2 | Starting diameter of
lead-in area

48 mm max.

See figure 2¢
au c

See figure 2¢

program area

75 mm for 8 em-CD

7.2.3 | Starting diameter of 2n O e
program area w¥ -04 HRE To be measured at 23 = 2 °C and
(60 + 5) % relative humidity
7.2.4 | Maximum diameter of 116 mm

7.2.5 | Minimum outer diameter
of lead-out area

Outer diameter of program are plus 1 mm

See figure 2¢

7.2.6 | Pitch of track: distance
between any two adjacent
tumns

1,6zx0,1um

(continued)
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Parameters to be specified Msthods andior conditions

Requirements

of measurement

As observed by the measuring pick-un,
the disc rotating at scanning velocity

(see 7.1.2)

+0,5 mm
+0,35 mm for 8 cm-CD

+0,4 mm max.
+0,8 mm max. for 8 cm-CD

The nominal position is defined by
an ideal disc of gubstrate thickness

1,2 mm and refractive index of 1,55

10 m/s2 max.

2 um peak-to-peak max.

Disc rotating atiscanning velocity

{see 7.1.2)

140 um peak-fo-peak max.

Reiative to the inscribed inner circie
of cantre hole

0,4 m/s2 max.

See 10.4

nombhall o aloiioad . omada
The disc shall be played under

the following conditions:

Temperature: -25 °C to +70 °C
Relative humidity: 10 % 10 95 %

Absolute humidily: 0,5 g/m® io

60 g/m?
Max. temperature change: 50 °C
Max. humidity change: 30 % RH
(see also climatogram, figure 17
below)

PR

Sudden changes in temperature and
humidity within these ranges may

temporarily cause 0o Iarge a
defiection. Recovery time up to

saveral hours has to ba takan into

account (see also |EC §0721-3-5,

class 5K2).

Parameters to be measured in
accordance with clause 4.

After these tests, some time
should be left for recovery
before measuring (24 h or 48 h)

lumpemlute :)3 \a

Relative humidity: 50 % max.
at35°C

Storage time: 96 h

7.3 Limits for deviations ot
information layer perpendi-
cular to reference plane

73.1 For frequencies below 500 Hz

7.3.1.1 | Deviation from nominal value

7.3.1.2 | RMS value

7.3.1.3 | Acceleration

732 For frequencies above 500 Hz

7.4 Limits tor radial deviations
of the track

74.1 For frequenciss below 500 Kz

7.4.1.1 | Radial run-out of tracks

7.4.1.2 | Radial acceleration
(eccentricity and unroundness)

74.2 For frequencies above 500 Hz

8 Environmcntal conditions
{or playing the compact disc

a1 Playing the compact disc

8.2 Temperature and humidity
requirements

8.2.1 Dry heat test in accordance
with |IEC 60068-2-2 Ba

8.2.2 Cyctic damp heat test
in accordance with
IEC 60068-2-30 Db

Severity: a;, number of cycies: 6
Temperature: max. 40 °C = 2 °C
Relative humidity: 95 %

Temperature: min, 256 °C + 3 °C
Cycle time: 12h + 12 h




9 High-frequency signal

The scanning light spot is diffracted by the information pits in the reflective layer. The high-
frequency (h.f.) signal is defined as the modulation of the optical power that is diffracted back
into the objective lens.

9.1 Measurement conditions

The lowest fundamental frequency of the modulation code is 196 kHz which corresponds to
Tmax. (See clause 13.) The peak-to-peak value of this component is Aqq (see figure 3) and the
peak value of the corresponding high-frequency signal before high-pass filtering is Aigp.

The highest fundamental frequency of the modulation code is 720 kHz which corresponds
to Tmin. (See ciause 13.) iis peak-to-peak ampiitude is Az (see figure 3).

These parameters shaii fuifii the foliowing specifications:

A A..
;"’ =031t0 0,7, —* > 06

A

Mop
9.3 Signal asymmetry
9.3.1 Definitions
The asymmetry is defined by:
{ A 1 N\
|22 - — |-100%
(M1 <)

where Ap is the decision level (see figure 3).

The absolute value of the asymmetry shall be less than or equal to 20 %.

9.4 Cross-talk

The ratio of the amplitude of the h.f. signal when the spot focuses between two adjacent turns
of the track to the amplitude of the h.f. signal when the spot focuses on the track shall be less
than 0,5 (50 %).

9.5 Frequency modulation of the channel bit frequency (see clause 13)

Unintentional frequency modulation of the channel bit frequency during mastering may cause
clock regeneration problems in CD players. The maximum time error of the channel
bit frequency as a function of the modulation frequency shall be below the values given in
~ figure 18. This time error is measured with a constant linear velocity.



10 Radiai differential (RD) signal

A slightly off-track position of the scanning light spot results in a diffraction pattern that is
asymmeiricai in the radiai direction of the disc. The radial differential signal is defined as the
difference of the optical powers diffracted into the two halves (positioned on opposite sides of
the t_rgc.k) of the aperture of the ohiactive lens

- v VU jOwii Y 119,

Time constant: t= 15 ps
Filtering: low-pass

10.2 Shape of the radial differential giqgnal

ape of the radial differential signa

See figure 4. The zero-crossing with a positive slope corresponds to the correct radial position

of the scanning spot. Detail B of figure 2b prescribes shallow pits, and defines the sign of the
signai.

10.3 Sensitivity to radiai offset
|P1 'P2|
The sensitivity is equal to JT' at a radial offset of 0,1 um, where P, — P, is the optical
op

power difference in the two halves of the reflected beam measured at far field and where Atop
is the peak opticai power (see 9.2).

The sensitivity shali be within 0,04 and 0,07.

The variation on any one disc shail be within =15 %.

10.4 Noise
When the RD signal is used for tracking, with a servo-bandwidth of 200 Hz {see figure 5), the
noise in the RD signal is measured in the frequency band 500 Hz to 10 000 Hz.

The r.m.s. value measured with an integration time of 20 ms shall correspond to a tracking
error of less than 0,03 um.

Optional measurement

28 LU now vy e Sy

measure the r.m.s. value of the noise in the residual error signal with a
analyser (bandwidth of 100 Hz) over the frequency range 500 Hz to 10 000 Hz.

Single-frequency noise contributions should be avoided in the RD signal. !t is recommended to

The tracking error corresponding to the measured r.m.s. value should be less than 0.01 um.



11 Defects

11.1 Block error rate (BLER)

11.1.1 Definitions

The block error rate is measured at the input of the Cy-decoder (see figure 13).

BLER averaged over any 10 s shall be less than 3 x 10-2,

11.1.3 Specification of burst errors
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11.2 Local defects

Maximum dimensions of local defects that are allowed are:

— air bubbles, diameter 100 pm
— black spots, diameter 200 pm
- black spots without birefringent area, diameter 300 um

The minimum distance, measured between adjacent defects (of maximum diameter) along the
track, is at least 20 mm.

Biack spot may be dirt enciosures in the subsirate or “pin-hoies” in the refiective iayer.
12 Recorded parameters — General

The recorded area on the disc shall be divided into three parts, viz:

— the lead-in area,;
— the program area;
~ the lead-out area.

The data to be recorded shall consist of 16-bits wide words encoded as 2's-complement
numbers.



In the lead-in and the lead-out areas these encod

In the program area the data word contains audio information only, encoded in a two-channel
format.

The sampling frequency (fs) of the information in the program area chall be 44,1 kHz, both
channels being simultaneously sampled.

The audio samples are linear encoded in a 16-bit, 2's-complement format.

The encoding is carried out either without pre-emphasis or with the first order pre-emphasis
shown in figure 1. .

The recording and error protection process basically consists of
a) io sample word into two 8-bit symbols;

D) introducing extra B-bit parity symbols for error detection and correction (in accordance with
o .
¢) building up a frame consisting of the previously defined 8-bit symbols, with one 8-bit symbol
for controi and dispiay;
d) representing these 8-bit symbols by particular channel bit sequences which are appropriate
for recording on the disc (in accordance with the EFM encoding);

e) adding specific synchronization patterns different from EFM-codes.
13 8 to 14 modulation code (EFM-code)

After modulation, each group of 8 data bits (symbol) is represented by a succession of 14
channel bits. The information is contained in the position of the transitions between channel
bits.

The EFM encoding is carried out in accordance with figure 6 and figure 7. In the NRZ-|
presentation used to describe the EFM encoding, "0" indicates the absense of transitions

$rmrms mrimmam o b e ) Loa
13

WO successive cnannei bits whereas "1” indicates the presence of transitions.

>

arm
wootl

Ks and for low-frequency (i.f.) suppression, three extra channel bits
dded between two blocks of 14 channel bits.

Minimum requirements for |.f. su

The EFM-code is such that the minimum run length (the distance between two transitions) is
3 channel bits (Tmin,) and the sampling window (eye pattern) is 1 channel! bit.

The maximum length is 11 channel bits (Tmax ).

The merging bits do not need to contain a transition, so that between the block
requirements for Ty, can always be fulfilled.

—

Examples for the combination of the EFM-code with the merging bits are given in annex A.



14 Frame format

After modulation (see clause 15), one frame shall contain 588 channel bits, consisting of

-~ a synchronization pattern of 24 channel bits;

control and display symbols of 14 channel bits (clause 17);
24 data symbols coded in the EFM-code of 14 channel bits (clause 13);

Serial output
—>

— 8 symbols for parity of 14 channel bits (clause 16);
- 34 groups of merging bits of 3 channel bits (ciause 13).
The composition of a frame is given in figure 8.
i35 EFM-moduiator
24 channel bits
ync Vi
pattern 7
Control 14 channel bits*
ann dieniaw i
and display /
sync pattern
Control Daiabits8
and dispiay encoder L
J' -
8 8
[ 24 data Multi- || Modulator
symbols iaxer
16-bit data words P
from A/D CIRC
— encoder
8 parity 8
"] symbols 7
* Twice per 88 frames for synchronization of control and dispiay channei.

The proper sequence of symbols from data, error correction and control and display units is

generated by the time multiplexer.

The modulator then converts the symbo! sequence into a channel bit sequence according to
the EFM-code as given in clause 13 and adds the merging bits and sync pattern, resulting in a

serial output of frames as given in ciause 14.

16 Error correction

16.1 General

The error correction shall be carried out using the Cross Interleave Reed-Solomon Code

(CIRC).
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16.2 Structure

Each data word consists of two symbols which are designated as WmA and WmB. WmA
includes the higher and WmB the lower 8 bits of the data word.

dydpd3 dy d5 dg d7 dg ddp d3 dy d5 dg d7 dg
Mse WmA WmB  LsB

Each frame (see clause 14) recorded on a disc results, after demodulation, in a block of
32 symbols, of which 24 area data symbols and 8 are parity symbols, named Pm or Qm; these
parity symbols are recorded inverted (Pm and Qm).

The symbol names and their sequences are given in figure 9.

The definition of the 8 parity symbols:

is such that the following equations are satisfied:
, (see figures 10 and 11)

The calculation is defined on GF (28) (Galois Field) by the following polynominal:
Pix) =x8 + x4 + x3 + x2 + i
and a primitive element o of GF (28) is defined as follows:

a=[00000010]
T

LSB

16.3 CIRC encoder and decoder

C, is a (32,28) Reed-Solomon Code over GF (28).
Cs is a (28,24) Reed-Soiomon Code over GF (28).

A CIRC encoder is given in figure 12, a CIRC decoder in figure 13.

17 Subcode/control and display system

17.1 General
After demodulation, eight bits per frame are available for control and display purpose (see also

clause 14). These bits are named P-Q-R-S-T-U-V-W and are used as eight different subcoding
channels.

The following channels are defined:
hanne! P a simple track {(program item) separator fiag (see 17.4);
- Channel Q: for control purposes, for example, track (program item) number and time (see 17.5);



An example of the encoding in channels P and Q is given in figure 14.
Channels R up to W inclusive have not vet been defined (see 17.6).

17.2 Data format

The data format of the control and display symbols shall be as follows:

Subcoding symbol P QR S T UV W
a1 a8
:
]
Example g 0 1 0 1 1 1 1 (NRZ notation)
v

S '2

-3
>
]
2
3
o
Qa
M
=4
)
3
o ..
©
-k
o
©
>
-]
-
[+]
©
-
©

ul

i

|
synchronization pattern > e contrel and display
Bit C1 is first out

One ¢ b oding block shall consist of 98 subcoding symbols. The repetition frequency of one
block is H
The first two subcoding symbols are replaced by the subcoding sync patterng, S0 and S§1, and

thus channeis P to W mclusuve cannot be encoded or decoded dunno this time interval.

a1 ds
P Q R s T u v w
0 sync pattern S
1 sync pattemn S,
L]
-1 R N I I B
-3 O I
ool [ 1 [ | | |

S0 = (00100000000001)
§1 = (00000000010010)

| l
c1 C14

17.4 Channe! P

Channel P is a flag bit that indicates the start of a track (program item) with the foliowing code
ruies:

startflag: P=

The minimum length of the encoded start flag in channel P shall be 2 s; the end of the encoded
start flag shall indicate the start of the next track (program item).

If the actual pause exceeds 2 s, the length of the start flag shall give the actual pause length.



In the lead-in track channel P is encoded
shall be preceded by a start flag of 2 s to 3

The lead-out track shall be preceded by a start flag of 2 s to 3 ¢ (during the last audio track
on the disc). The end of the start flag shall indicate the beginning of the lead-out track.
Channel P shall remain zero for 2 s to 3 s after the start of the lead-out track, next P switches

between 0 and 1 in a 2 Hz + 2 % rhythm (duty cycle 50 % + 10 %).

A change in channel P may take place only immediately after the subcoding sync pattern
SC and S1. The encoding of channel P is deiayed by one subcoding block with respect to the
encoding of channel Q

The general data format of channel Q shall be:

|  so.s1 CONTROL ADR DATA-Q CRC s0,s1 |
Bit position 0o 1 2 3 o .95
< 96 bits &>
+ Time
CONTROL The control field contains 4 flag bits 1o define the kind of information in a
track (program item), bit 0 is first out (MSB)
MBS LSB

00 X 0 - 2audio channels without pre-emphasis:
2

00 X 1 - 2audio channels with pre-emphasis 50/15 ps;
0 X 0 X - copy prohibited;
0 X 1 X - copypermitted.

The bits of the control field (except for the copy bit) can change during
an actual pause (X = 0 0) of at least 2 s and during the lead-in area only.

NOTE 1 - The four bits of the control field of the Q channel should be copied to the
control field of the channel status of the digital audio interface for domestic use. {Under

consideration.)

NOTE 2 - For non-audio applications of the compact disc the foliowing control codes
have been defined:
0 1 X 0: Digital data;

1 X X X: Broadeasting

All other combinations wi
ADR: 4-address bits, MSB is first out:

0000: ADR 0, mode 0 for DATA-Q (see 17.5.4);

0001: ADR 1, mode 1 for DATA-Q (see 17.5.1);

0010:  ADR 2, mode 2 for DATA-Q (see 17.5.2);

0011:  ADR 3, mode 3 for DATA-Q (see 17.5.3);

0100: ADR 4, mode 4 for DATA-Q (see 17.5.4 of IEC 61104).

DATA-Q: 72-data bits, MSB is first out. For this block three modes are defined
(see 17.5.1,17.5.2 and 17.5.3).



CRC: A 16-bit CRC on CONTROL, ADR and DATA-Q, MSB is first out. On the
disc the parity bits are inverted. The syndrome shall be compared with 0.

Polynominal:

17.5.1 Mode 1 for DATA-Q

ADR = 1 = (0001)

Mode 1 occupies at ieast 9 out of 10 successive subcoding biocks.
Two different data formats are possible in mode 1.

During the lead-in track, the data format shall be:

CON- P P P
$0.81 | Tror 1 00 | POINT | MIN | SEC | FRAME | ZERO | sec | Frame | CRC
ADR | TNO
During the audio and lead-out tracks the data format shalt be:
CON- A A A
0,81 | Yoo 1 TNO | X |MIN | SEC | FRAME | ZERO | .\ sec | rrame | CRC
ADR
TNO: Track number (program item) expressed as two digits (4 bits encoded)
00 Lead-in track, BCD encoded

The end of the lead-in track is at the starting diameter of the
program area.

01-99: Track numbers, BCD encoded.

A track may be preceded by a pause with the same track
number. The track numbering shall start with the value 01 and
shall increment by one.

In the case of a program stored on several discs, the
numbering may be continued. The minimum length of a track
is 4 s, not including the pause length preceding this track.

AA: Lead-out track, hexadecimal code AA.

The tead-cut track starts at the end of the

v
a disc, without a preceding pause encoding.

£~ - 2 2 m 2 o Ih
TNO, two digits BCD.

ast audi

x
cL
@
b
o

During the lead-in track, the index X is not encoded .
00: Pause encoding.
The pause encoding in channe! Q coincides with the actual

pauses in the audio program. The first audio track is preceded
by a pause encoding of 2s to 3 s (see channel P in 17.4). The
lead-out track is encoded as audio.

01-99: Subdivision numbers.
During the lead-out track X is 01.

Within an audio track (TNO = 01-99 and X = 00), the first
value of X is 01. The value of X may only increase in
increments of 1.



MIN, SEC, FRAME: Running time within a track (TIME) is expressed as six digits BCD:

ZERO:

MIN, SEC, and FRAME two digits each. The time is set to zero at the
start of a track. Time increases during the audio and decreases
during the pause, ending with the value zero at the end of the pause.

During the lead-in and lead-out tracks the time increases.

The mmutes are stored in MIN, the seconds in SEC. One second is

subdivided into 75 FRAMEs {running from 00 to 74).
These eight bits are zero.

AMIN, ASEC, AFRAME: Running time on the disc (ATIME) is expressed as six digits BCD: AMIN,

POINT, PMIN,

ASEC and AFRAME two digits each.

At the starting diameter of the program area the running time is set to
zero and TNO takes the value of the first track on the disc. The
minutes are stored in AMIN, the seconds in ASEC. One second is
subdivided into 75 AFRAMES (running from 00 to 74).

On the lead-in track a table of contents is stored in these locations.

PSEC, PFRAME: This table of contents is continuously repeated in the lead-in area

(TNO = 00).

In each table of contents, the items are repeated three times (see
ngure 15). At the end of the lead-in area, the table of contents may be
ended with any vaiue of POINT.

The value of PMIN, PSEC and PFRAME gives the startlng point of the
traCK number pomted to by POINT. These values give the start
n of the track on Ine ansmute time scale (AMIN ASEC and

acy o on of a irack is the

T
c
v
=
gi
c
5
@

NO of the first track on

OINT = A1, the value of PMIN gives the TNO of the last track on
the disc, PSEC and PFRAME are zero.

It POINT = A2, in PMIN, PSEC and PFRAME the starting-point of the
lead-out track is given.

17.5.2 Mode 2 for DATA-Q

ADR=2=

(0010)

If mode 2 is present, it occupies at least 1 out of 100 successive subcoding blocks.
The data format shali be:

S0, 51 $§8‘L 2 [N1 N2 N3 N4 N5 N6 N7 N8 N9 N10 N11 Ni2 N13 | ZERO | AFRAME | CRC

ADR |+ 52 bits

N1-N13: Catalogue number of the disc expressed in 13 digits BCD according to the
UPC/EAN code (under consideration).
The catalogue number does not change on a disc. In case no catalogue
number is encoded according to the UPC/EAN-code, N1-N13 are all zero, or
mode 2 can be deleted from the dlsc.

ZERO: These 12 bits are zero.

AFRAME: The continuation of AFRAME in mode 1 (two digits BCD running from 00

to 74). During the lead-in area (TNO = 00), these eight bits are zero.



If mode 3 is present, it occupies at least 1 out of 100 successive subcoding blocks.

Mode 3 is used to give a unique number to an audio track.

This is done by means of the ISRC having 12 characters represented by 11 to 112 (see ISO 3901).

if no ISRC is used, mode 3 shall be deieted. During the iead-in and iead-out iracks, mode 3 is
not present on the disc
The ISRC can only change immediately after the TNO has been changed
The data format shall be;
CON- A
§0.81| ool |3 ni2131415 00 | 16 17 1819 110 111 12 | ZERO | 4\ - | CRC
ADR ISRC
< 60 bits >

11-12  give the country code;
12-15  give the owner code;

i6-i17 give the year of recording;
18-112 give the serial number of the recording.

The characters 11-I5 are coded in a 6-bit format as given below; the characters 16-112 are 4-bit
BCD numbers.
Character Character
Binary Octal Binary Octal

0 000000 00 | 011001 31
1 000001 01 J 011010 32
2 000010 02 K 011011 a3
3 000011 03 L 011100 34
4 000100 04 M 011101 35
3 000101 (113 N 011110 36
6 000110 06 0] 011111 37
7 000111 07 P 100000 40
8 001000 10 Q 100001 41
9 001001 11 R 100010 42
A 010001 21 S 100011 43
B 010010 22 T 100100 44
] 010011 23 U 100101 45
D 010100 24 v 100110 46
E 010101 25 w 100111 47
F 010110 26 X 101000 50
G 010111 27 Y 101001 51
H 011000 30 4 101010 52

0o0: These 2 bits are zero.

ZERO: These 4 bits are zero.

AFRAME: The continuation of AFRAME in mode 1 (see 17.5.1).



17.5.4 Mode 0 for DATA-Q
ADR =0 = (0000)

Subcode channel mode 0 for DATA-Q shall contain, if used, only the CONTROL and CRC bits,
all other bits are zero.

NOTE - if the CD data format is used on non-CD information channels this mode can be used to replace mode-1. In
these cases, the rule *“Mode-1 occupies at least 9 out of 10 successive subcoding blocks” (see 17.5.1) is na longer

=12

vaiia.

The data format of Mode 0 for DATA-Q shall be:

80, S1 CONTROL ADR DATA-Q CRC 80, 81
S, st See subcode CONTROL AND DISPLAY SYSTEM, clause 17.
CONTROL.: See CONTROL AND DISPLAY SYSTEM, 17.5.
ADR: These 4 bits are zero, the MODE number.
DATA-Q: These 72 bits are zero.
CRC See 17.5.

During the time subcode channel-Q Mode 0 is present, subcode channel-P is zero.

17.6 Channels R to W inclusive

These channels are under consideration and are all zero.

18 Control system and display data - General

The following clauses defines the basic format and the organization of the control and display
data on the disc, and the control and display formats of different graphics modes.

The maximum available data rate in the subcodin

The basic format is presented in figure 19. The data i d w € su 5
patterns 80 and 51. Each group of 6 bits (R to W) is called a SYMBOL. A group of 24 SYMBOLs
is called a PACK. A PACKET consists of 4 PACKs. The SYMBOL foliowing the a

81 is the first SYMBOL of the first PACK in a PACKET.

n

To protect the data in the subcoding channels R to W, a (24, 20) Reed-Solomon error
correction code is used. To improve the burst error correction capability, 8 times interleaving is

added to this srror-correction system.

The first two symbols in a PACK have additional protection with a (4, 2) Reed-Solomon error
correction code.

The first symbol of a PACK contains a MODE switch of 3 bits and a 3-bit subdivision of MODE
calied ITEM.



The defined MODE-ITEM combinations are:
MODE ITEM
0 (000) 0 (000) : ZERO mode
1 (001) 0 (000) ; LINE-GRAPHICS mode
1 (001) 1 (001) : TV-GRAPHICS mode
1 {001) 2 (010) : EXTENDED-TV-GRAPHICS mode
2 (010) 4 (100). : CD TEXT mode
3(011) 0 (000) : MIDI mode
7(111) 0 (000) : USER mode.
All MODE-ITEM combinations not defined are reserved for future use,
19.2 PACK format
For the organization of a PACK, see figure 20.
19.3 Error correction parity P
(24, 20) Reed-Solomon code over GF (26)
Polynomial: A(X) = X8 + X+ 1
1 symbol = 6 bits
The parity matrix WH, is
(11 1 1)
_ ] aB g2 g? 1 1 l
F Ta"s a* a® a? 1 {
la 9 4% o® a® 1 J
The primitive element a of GF(26) is:
msb isb
a=(000010)
The parity symbols PO = P - Sp45.00, P1 =P~ Sp4p421, P2 =P - So4p42202nd P3=P- S,

are defmed to satisfy the foliowing equation:
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19.4 Interleaving

The sequences of interleaving and de-interleaving are described in figures 21 and 22.
The capacity of this interleaved error correction system is

- 8 symbol burst error correction on the disc with
h,

- 18 symbol burst error correction on ¢

19.5 P-parity encoder and interleave sequence

v b oo
i

ne organization of a P-parity encoder and inierieave sequence, see figure 21.

$.6 P-parity decoder and de-interieave sequence

For the organization of a P-parity decoder and de-interleave se

19.7 Error-correction parity @

(4, 2) Reed-Solomon code over GF(25)
Polynomial: P(X) = X6 + X + 1

1 symbol = 6 bits



”

\II

[r 1 1 1]
a8 a2 a1 1]

The primitive element a of GF(26) is:

msb Isb
=(000010)

The parity symbols QO = D — Sz4p,2 &and Q1 = D ~ Sp4,,3 are defined to satisfy the following
equation:

HxV=0
q” 'q
where
[P-San ]
v JD Sos, +‘|L
A 'D 24n+2l
lD 2,,_,+3J

This Q-parity system combined with scrambling and interieaving can correct an error burst of
59 subcoding symbols on the disc by using a single symbol correcting strategy (symbols 0, 1, 2
and 3 only).

19.8 Q-parity encoder

For the organization of a Q-parity encoder, see figure 23.

19.9 Q-parity decoder

For the organization of a Q-parity decoder, see figure 24.

All bits in the PACK with this mode are zero. This mode is used for empty channel purposes.
So, if no data is transferred in a PACK, the ZERO mode can be used.

20.2 ZERO mode PACK format

-~

The PACK format in the ZERO mode is:

Bit R S T U v w
Symbol ¢ o | o | o 1 0 | o | o
1 0 0 o 0 0

0

23 0 0 0 0 0 0




21 LINE GRAPHICS mode (MODE = 1, ITEM = 0)

21.1 General

The LINE-GRAPHICS system gives the possibility to display text and graphics pictures on a
display with 288 (horizontal) x 24 (vertical) pixels. The data is dispiayed in a fieid of
48 (horizontal) x 2 (vertical) FONTs. A FONT is an array of 6 (horizontal) x 12 (vertical) pixels.
A pixel is the smallest possible picture element.

HuUasb

The memory size of the display page is 50 x 4 FONTs. The ¢ 5
memory are intended for scroll actions. These ROWs and COLUMNSs are not visible.

The data is displayed in monochrome. If a colour display device is available, the for

and background colours in a FONT are chosen from eight possible colours.

(D

Instructions are available to

IT sastabl. & o

- write a FONT with two coiours (foreground/background) into memory,
- soft scroll the SCREEN.

21.2 LINE-GRAPHICS mode PACK format

Bit R S T U \' w
Symbol 0 0 0 1 1 o 0 0
1 INSTRUCTION

2 PARITY QO
3 PARITY O1

4
DATA
field
19
20 PARITY PO
21 PARITY Pi
22 PARITY P2
23 PARITY P3




The location of the pixels in a FONT is:

Pixel (0,0) is the upper-left
Pixel COLUMN 0 1 2 3 4 5 pixel in a FONT

Pixel ROW 0

[4°]

N OO on

10
11

21.4 LINE-GRAPHICS mode SCREEN format

T =

NAM™
NE~QRAF

g aphics memory is called the SCHEEN area. The position (ROW,
n i

0o
»o
3
@
3
o
<
3

ne
COLUMN 0 1 2 3 . - 46 47 48 49

ROW D o . . . - . . . . -
U P PIINP0EOE N PO R00NORINOENNONORIOBEOBRLEEOROIIONEOIOIORGOERES
1 e . . . . . . M - N
S0 0 000000808600 0CPEILIPPINCENNGOAEsOIONTEOEEOIEOSIOIOPOIOCOIOTEOIROBEOTNDY
2 e . . . . . . . . 3312 pixels
0000000000000 0000000000000 0AEE0000000C0C0OCPEIEDIROOEGETDN

w

LI =Y )

6 pixels
The graphics memory contains ROWs 0 .. 3 and COLUMNs 0 .. 49. The SCREEN area
consists of 288 (horizontal) x 24 (vertical) plxels The soft scroll pointers determine which pixel
from FONT (1, 1) is the upper-left pixel from memory that is visible.

To facilitate soft scroll, screen pointers are available to define the shift (in pixels) on the screen
of the data in memory. The following pointers are available:

- PH: (horizontal screen pointer) defines the ho .zcntal shift in pixels of all pixel data in
memory. The pixels with PlXEL COLUMN = PH of FONTs (1 .. 3, 1) are the left-most

pixels from memory that are visible;

- PV: (vertical screen pointer) defines the vertical shift in pixels of all pixel data in memory.
The pixels with PIXEL-ROW = PV of FONTs (1, 1 .. 49) are the upper pixels from
memory that are visible.



{msb) (isb)
R G B
0= 0 0 0 black
1= 0 0 1 blue
2= 0 1 0 green
3= 0 1 1 : cyan
4= 1 0 0 : red
5= i 0 1 : magenta
6= 1 1 o yeiiow
7= 1 1 1 : whits
21.6 LINE-GRAPHICS mode instructions
R 8 T U
4 = 4] 0 o 1 0 Q  : Write FONT
12 = ¢ & 1 i 0 O Soft scroiil SCREEN
21.6.1 Write FONT instruction (4)
If the instruction is Write FONT, the format of the DATA fieid in the PACK is
Bit R 8§ T U VvV W
Symbol 4 0 0 0 COLO
540 0 0 COoLi
s 1o o 0 ol row
7 COLUMN 1lsb
8}y
FONT
1é b4
coLo . background colour number (see 21.5)
(Isb on bit W)
CcOoL1 : foreground colour number (ses 21.5)
(Isb on bit W)
ROW = 0.. 3(IsbonW)
COLUMN = 0..49 (isbon W) } memory address
FONT : y = top-left pixel in the FONT
z= bottom -right pixel in the FONT
Pixel with value = 0: background colour (COLO)
Pixs! with value = 1: foreground colour (COL1)
The instruction Write FONT writes the data defined in FONT on address {(ROW, COLUMN) into
the LINE-GRAPHICS memory. On a monochrome display, the pixels with value 0 are off and
the pixels with value 1 are on. On a colour display, the pixels with value 0 are displayed with

colour COLO and the pixels with value 1 with colour COL1



Bit o S T U \'4 w
Symbol 4 0 0 COLOR
5 COPH 1] PH
6 COPV PV
7 0 0 4] 0 0 0
19 0 0 Q 0 0 0
COLOR : background colour number (see 21.5)
(Isb on bit W)
COPH = 0: no horizontal copy
= 1: copy right
= 2 copy Ieft

sb on bit 8)
- 5 (Isb on bit W): horizontal shift pointer (in pixels)
: no vartical copy
: copy down
M conv un
(Isb on bit S)
- 11 (Isb on bit W): vertical shift pointer (in pixels)

PH
copPv

wnen
O‘:IM —“OQﬁ:

T
<
I

The instruction Scroll SCREEN gives new values to the screen pointers PH and PV. The
screen pointer PH is given the new value PH and the screen pointer PV is given the new value
PV, for all values of COPH and COPV. Depending on the values of COPH and COPV, all
FONTs can be copied to the next (or previous) ROW and COLUMN positions.

If COPH = 1 (scroll right) then all FONTs are shifted one COLUMN to the right in memory. The
contents of FONT (i) is copied to position (i,j + 1) for i = 0 3 and; 0 .. 48. The orlgmal data

of positions {:AQ\ is lost {i=0.. 3), On a monochrom the
a e

VIR \ I 1
are set to backoround and on a colour displ
COLOR (i=0.. 3).

If COPH = 2 (scroll left) then all FONTs are shifted one COLUMN to the left in memory. The
contents of FONT (i) is copied to position (ij— 1) fori=0..3and j=1.. 49. The original data
of positions (i,0) is lost (i = 0 .. 3). On a monochrome dnsplay, the FONTs with position (149)
are set io oacxgrouna and, on a colour display, these FONTs are set to the colour defined in

COLCR (i=0..3).

Q

OPV (scroli down) then all FONTs are shifted one ROW down in memory. The contents
of FONT (I,j) is copied t p osition (i + 1,j) for i=0..2 and j = 0 .. 49. The original data of
positions (3,)) are lost (j= 0 .. 49). On a monochrome display, the FONTs with position (0,)) are
set to background and on a colour display, these FONTs are set to the colour defined in

COLOR (j =0 .. 49).

4 ¢
1

\.—

If COPV = 2 (scroll up) then all FONTs are shifted one ROW up in memory. The contents of
FONT (i,j) is copied to position (i~ 1,) for i=1..3 and j = 0.. 49. The original data for
positions (0,j) are lost (j=0..49). On a monochrome display the FONTs with position (3,)) are
set to background and, on a colour display, these FONTs are set to the colour defined in
COLOR (j=0.. 49),



22 TV-GRAPHICS mode (MODE =1, ITEM = 1)

N

22,1 General

The TV GRAPHICS system gives the possibility to display text and graphics plctures e dat

is displayed in a field of 48 (horizontal) x 16 (vertical) FONTs. A FONT is an ar'a'y'

6 (horizontal) x 12 (vertical) pixels. A pixel is the smallest possible picture element.

The memory size of the display page is 50 x 18 FONTs. The outer ROWs and COLUMNSs of
the memory are intended for scroll actions. These ROWs and COLUMNSs are not visible

The display area outside the visible part of 48 x 16 FONTs can be preset with a colour. This
area is called the BORDER.

The FONT data is provided with a channel number (0 .. 15). This channel number gives a
decoder the (optional) possibility to select a specific part of the incoming data. If no channel
seiector is available, the channels 0 and 1 are displayed. With a selector, a combination can be

—--I- l-—_

made from all availab

Ef
(o]
>
I
3
3
o
73

he data is dispiayed in maximum 16 coiours. These 16 colours are defined in a colour look- -up
table {CLUT) of 16 x 12 bits. The colours of the CLUT can be chosen from a maximum of
4096 bits (12 bits in RED, GREEN and BLUE, 4 bits each). The CLUT is loaded from the disc.

~ preset the memory with a colour,

- preset the BORDER with a colour,

- write a FONT with two colours (foreground/background) into memory,
~ EXCLUSIVE-OR a FONT with two colours,

— load the CLUT. Load the colour0..7and 8 .. 15,

- soft scroll the SCREEN,

derine coiour tran

Bit R 8 T U V W
Symbol 0 0 o 110 0 i
1 INSTRUCTION
2 PARITY QO
3 PARITY Q1
4
DATA
field
18
20 PARITY PO
21 PARITY P1
22 PARITY F2
23 PARITY P3




The location of the pixels in a FONT is:

Pixei-COLUMN ) i 2 3 4 5
Pixel-ROW 0 Pixei (0,0) is the upper-left
pixel ina FONT
1
2
3
4
5
6
7
8
9
10
11
22.4 TV-GRAPHICS mode SCREEN format
The visible part of the graphics memory is called the SCREEN area. The position (ROW,
COLUMN) of the FONTs in the TV-GRAPHICS memory is:
COLUMN 0 i 2 3 4 46 47 48 49
0 o . . . . . . . . . .

ROW 1 o . . ) . . . . . . .
L R R R R R N I R I R I R N R I R
2 - - s s s s 'y - . . 0312 pixels

SO0 QR OOELLRERLNOEDN TP OONDELINENOEPOE O CEIIIBINROROROENOENIBEBIES
L] L] . . . - . . L] L] [
S OO IOPOPOIIIIOCOOIPO OO0 NNINIIPOCEONOIRNIINBROOROBAEROES
L] . L [ ] L L . L] L] L] L]

16 . . . . . . . . . .
D R R R R R N N N A I N N S I AP AP e
17 . . . . . . . . . .

6 pixels
The graphics memory contains ROWs 0 .. 17 and COLUMNs 0 .. 45. The SCREEN area
consists of 288 (horizontal) x 192 (vertical) pixels. The soft scroll pointers determine which
pixel from FONT (1, 1) is the upper-left pixel from memory that is visible.

The graphics memory consists of four 1-bit planes (plane 0 .. 3). Bit plane 0 is the bit plane
with the least significant bits (Isb) of the pixels and bit plane 3 the bit plane with the most
significant bits (msb) of the pixels.

To facilitate soft scroll, screen pointers are available to define the shift (in pixels) on the screen
of the data in memory. The foliowing pointers are avaiiable:

— PH: (horizontal screen pointer) defines the horizontal shift in pixels of all pixel data in
memory. The pixels with PIXEL-COLUMN = PH of FONTs (1 .. 17, 1) are the left-most
pixels from memory that are visible;

- PV: (vertical screen pointer) defines the vertical shift in pixels of all pixel data in memory.
The pixels with PIXEL-ROW = PV of FONTs (1, 1 .. 49) are the upper pixels from
memory that are visible.
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i = 0 0 0 0 0 1 . Preset MEMORY V)

2 = 0 0 0 0 1 0 : Preset BORDER

6 = 0 0 0 1 1 0 Write FONT FOREGROUND/BACKGROUND
20 = 0 1 0 1 0 0 Soft scroli SCREEN with preset

24 = 0 1 1 0 0 0 Soft scroll SCREEN with copy

28 = 0 1 i i 4] 0 Define colour transparency

30 = 0 1 1 1 1 0 Load CLUT colour 0 .. colour 7

31 = 0 1 1 1 1 1 Load CLUT colour 8 .. colour 15

38 = 1 0 0 1 1 0 : EXCLUSIVE-OR FONT with two colours

22.5.1 Preset MEMORY instruction (1)

it the instruction is Preset MEMORY, the format of the DATA field in the PACK is:

Bit R S T U \ w
Symbol 4 0 0 COLOR
5 0 0 REPEAT

8 0 0 (1} 0 0 0

19 0o 0 o0 0 o0 0

COLOR = colour number 0 .. 15 (Isb on W)
REPEAT =0 .. 15 (Isb on bit W)

The instruction Preset MEMORY presets all FONTs in the MEMORY with the colour defined in
COLOR. In addition to this, the scroll pointers PH and PV are reset to zero.

This instruction is repeated on the disc 16 times in succeeding PACKs. The value of REPEAT
gives the sequence number of the Preset MEMORY instruction. In the first Preset MEMORY
PACK froma sequence of 16 the value of REPEAT is zero. The value of REPEAT increases by

P . [ Y Vel 74

one in the succeeulng PACKs of a sequence.

22.5.2 Preset BORDER instruction (2)

If the instruction is Preset BORDER, the format of the DATA field in the PACK is:
Bit R 8 T U VvV w
Symbol 4 0 0 | COLOR
5 0 0 0 0 © o
6 )

wlo o o ¢ o o
COLOR = colour number 0 .. 15 (Isb on W)




If the instruction is Write FONT FOREGROUND/BACKGROUND, the format of the DATA field
in the PACK is:

Bit R S T u v w
Symbol 4 CHO COLORD
5 CH 1 COLOR1
6 0 | ROW isb
7 COLUMN ish
8 y
FONT
19 z
COLORO : background coiour number 0 .. 15 (Isb on W)
COLOR1 : foreground colour number 0 .. 15 (Isb on W)
ROW = 0.17 } memory address of FONT
COLUMN = 0.48 J
CHO/1 = 0..15: channel number

(msb on R of symbol 4, Isb on S of symbol 5)
ONT .y = iop-iefi pixel in the FONT
z = bottom-right pixel in the FONT
Pixel with value = 0: background colour (COLORO)
Pixel with vaiue = 1: foraground coiour (COLOR1)
COLORO0/1: Isb = bit plane 0
msb = bit plane 3

The instruction Write FONT FOREGROUND/BACKGROUND writes one FONT with the data
defined in FONT and the colours COLORO and COLOR1 into memory. The data in FONT is
written on address (ROW, COLUMN) in bit planes 0 .. 3 of the graphics memory.

The number CH gives a channel number to a FONT with data. Channels D and 1 contain the
default picture (a decoder without a channel selector ignores all Write FONT instructions with
CH 2 .. 15). If a decoder is equipped with a channel selector, all channels can be switched on
or off seiectiveiy.



22.5.4 Scroll SCREEN with presget instruction (20

It the instruction is Scroll SCREEN with preset the format of the DATA field in the PACK is:

Bit =] S T T v w

v [ d \id
Symbol 4 0 0 COLOR
5 COPH 0 |} PH
6 COPV PV
7 [+} [} 0 0 1] 0

19l o o o o o o

COLOR : colour number 0 .. 15 (Isb on bit W)
COPH = 0: no horizontal copy

= 1: copy right

= 2 copy laft

PH = 0 5 (Isb on bit W): horizontal shift pointer (in pixels)
COPV = 0:no vamcal copy
= 1 COpy down
= 2: copy up
(Isb on bit 8)
PV = 0.. 11 {isb on bit W): verticai shift pointer (in pixels)
The instruction Scroli SCREEN with preset gives new values to the screen pointers PH and PV.
The screen pointer PH is given the new value PH 0 the screen pointer PV is gvven the new
value PV, for all values of COPH and COPV. Depending on the values of COPH and COPV, aii
FONTs can be copied to the next (or previous) ROW and COLUMN positions

If COPH=1 (scroll right) then all FONTs are shifted one COLUMN to the right in memory. The
contents of FONT (i,j) is copied to posntlon (hj+1)fori=0..17and j=0.. 48. The original
data of positions (/,49) is lost (i = 0 .. 17). The FONTs with position (i,0) are preset with the

coiour defined in COLOR (i=0 17)

if COPH = 2 (scroll left) then all FONTs are shifted one COLUMN to the left in memory. The

contents of FONT (i,j) is copied io posmon (Ij -1)fori=0..17 and j = 1.. 49. The original
data of positions (7,0) is lost (i = 0 .. 17). The FONTs with position (/,49) are preset with the

{ is Y
colour defined in COLOR (i=0 .. 17).

If COPV = 1 (scroll down) then all FONTs are shifted one ROW down in memory. The conienis
of FONT (i) is copied to position (i + 1,/) for i=0..16 and j = 0 .. 49. The original data of
positions (17,)) is lost (j = 0..49). The FONTs wi th position (0,)) are preset with the colour

defined in COLOR (j= 0 .. 49).

If COPV = 2 (scroll up) then all FONTs are shifted one ROW up in memory. The contents of
FONT (ij) is copied to position (i — 1,j) for i = 1.. 17 and Jj = 0..49. The original data of

positions (0,j) is iost (] 0 .. 49). The FONTs with position (17,j) are preset with the colour
definedin COLOR (= 0 .. 49)



Bit R 8§ T U V W
Symbol 4 0 0 0 0 0 0
5 COPH 0| PH
6 COPV PV
7 0o 0 ©0 0 o0 o0

0o 0 0 o0 0 0

©

COPH 0: no horizontal copy

i: copy rignt

2: copy left

(Isb on bit S)

0 .. 5 (isb on bit W): horizontai shift pointer (in pixels)
0: no vertical copy

1: copy dowh

2: copy up

{leh on hit S)

yieas D9

PV = 0. 11 (Isb on bit W): vertical shift pointer (in pixels)

PH
copPv

nnonn
D

The instruction Scroll SCREEN with copy gives new values to the screen pointers PH and PV.

The screen pointer PH is given the new value PH and the screen pointer PV is given the new
value PV, for all values of COPH and COPV. Depending on the values of COPH and COPYV, all
FONTSs can be copied to the next (or previous) ROW and COLUMN positions. The 'with copy”
clause in this instruction causes the pixel memory to be wrap-around.

if COPH = 1 (scroll right) then all FONTSs are shifted one COLUMN to the right in memory. The
contents of FONT (i} is copied to position (ij + 1) for i= 0 .. 17 and j = 0 .. 48. The original
data of the FONTSs (/,49) is copied to position (i,0) fori=0.. 17.

if COPH = 2 (scroll Ieft) then all FONTs are shifted one COLUMN to the left in memory. The
contents of FONT (i,j) is copied to position (i,j — 1) for : =0..17 and j = 1.. 49. The original
data of the FONTs (i,0) is copied to position (/,49) fori=0.. 17.

If COPV = 1 (scroll down) then all FONTs are shifted one ROW down in memory. The contents
of FONT (1,/) is copied to position (i+ 1,)) for i=0.. 16 and j = 0 .. 49. The original data of the
FONTSs (17,j) is copied to position (0,j) for j= 0 .. 49

& um om e

it COPV = 2 (scroii up) then ail FONTSs are shifted one ROW up in memory. The contents of

FONT (i,j) is copied to posmon (i-1, ) ori=1.17 and j = 0.. 49. The original data of the
hY N

FONTe (0 A is conied t 49

i
s {0,)) is copi esition (17

Ar §—
v "." U= v
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22.5.6 Load CLUT Colour-0 .. 7 instruction

If the instruction is Load CLUT Colour-0 .. 7 the format of the DATA field in the PACK is:

COLOUR-n(n=0..7)

(even symbols)

R ——

JL (odd symbols)

Bit R s T Y v W
Symbol 4
5 COLOUR-0
6
7 COLOUR-1
8
msb RED ]GRO
GR1 ] msb BLUE
i8
19 COLOUR-7
RED red component {msb on bit R)
GRO ] ¢ {msb on bitV)
r green component { ,
GR1 ) | (lsh on bit §)
BLUE blue component {msb on bit T)
The instruction Load CLUT colour 0 .. 7 gives with a 12-bit code the first half (colour 0
the coiour iook-up tabie.
The encoding of the coiours is R, G, B, 4 bits each. These 4 bits give the intensity
encoded) of red, green and biue:
minimum intensity: 0= 0000
maximum intensity: 15 = 1 1 1

22.5.7 Load CLUT colour-8 .. 15 instruction (31)

Bit
Symbol 4
[
6
7
8
17
18
19
RED
GRO :
GR1 : }
BLUE

LUT colour-8 .. 15 the format of the DATA field in the PACK is
R 5 T U v w
COLOUR-8
COLOUR-9
msb RED [ GRO
GR1 ] msb BLUE COLOUR-n (n=8 .. 15)
COLOUR-15

red component {msb on bit R)

(msb on bitV)
{ (lsb on bit 8)
{msbon bit T)

gresn component

blue component

} (even symbols)
]

f (odd symbols)
J

.. 7) of

(linear
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The instruction Load r-

8 .. 15) of the colour lo

=

"'O

oloy
IoU!
table.

o
-
($4]

C
00

1!3

The encoding of the colours is R, G, B, 4 bits each. These 4 bits give the intensity (linear
encoded) of red, green and blue:

Minimum intensity: 0= 0000
Maximum intensity 15=1 11 1

22.5.8 EXCLUSIVE-OR FONT instruction (38)
If the instruction is EXCLUSIVE-OR FONT, the format of the DATA field in the PACK is:

Bit R s T UV W
Svmbol 4 CH O COLORO

5 CH 1 COLOR1

6 0 | ROW Isb

7 COLUMN isb

8 Ty

FONT

:19 z
COLORO/1 colour numbar 0 __ 15 {ieb on W)
Row = 0..17 1
COLUMN = 0. 49 } memory address of FONT
CHO/1 = 0 .. 15: channel number

(msb on R of symbol 4, Isb on S of symbol 5)
FONT : y = top-left pixel in the FONT
Z = bottom-right pixal in the FONT

Pixel with value = 0: X-OR the colour number of thie pixa! with the number “COLOR0"

Pixel with value = 1: X-OR the colour number of this pixel with the number “COLOUR1"
The instruction EXCLUSIVE-OR FONT with two colours X-ORs the colour values of the pixels

in FONT (ROW, COLUMN) with the numbers given in COLORO and COLORT; the result of this
action is stored in memory location (ROW, COLUMN).

The number CH gives a channel number to a FONT with data. Channeis 0 and 1 contain the
defauit picture (a decoder without channel selector ignores all EXCLUSIVE-OR FONT

instructions with CH = 2 .. 15). if a decoder is equipped with a channel selector, ali channels
can be switched on or off selectlvely

If a pixel in FONT has vaiue 0, the 4 bits in the memory for this pixel are X-ORed with the 4 bits
given in COLORO. If a pixel in FONT has value 1, the 4 bits in the mem for thi

X-ORed with the 4 bits gl;‘e-r.\ in COLOR1. )

W
24

3¢

o

nres
TVl y



22.5.9 Define colour transparency instruction (28)

If the instruction is define colour transparency the format of the DATA fisld in the PACK is:

Bit R 8§ T U V W
Symbol 4 TRANSO .
5 TRANS1 .
6 o TRANS2 .
Seeccecccovesneses+sTRANSn: binary values of 0 .. 63 (1sb on bit W)
. en: colour number (0..15)
18 » TRANS14 .
18 » TRANS1S .

N

RANS n words of the instruction Define colour transparency define the
h of the 16 couours specified in the CLUT. A pixel is mixed with the

|
video according t

..... rding to the following rule: contribution of graphics is (63-TRANSN/63) of the
graphics output lev e!i contribution of analogue video is TRANS#/63 of the video output level for

red green and blu

The colour transparency option is intended for creating overlays on video an

between graphics and video. Non-linearities of the fader hardware are allow
diagram for a video/graphics mixing unit is shown in figure 25.

At system reset, the transparency of all colours is 0 (= non-transparent).

23 EXTENDED TV-GRAPHICS mode (MODE = 1, ITEM = 1 & 2)

23.1 General

The EXTENDED TV-GRAPHICS system allows presentation of natural pictures and video
effects, such as cut and dissolve.

The EXTENDED TV-GRAPHICS mode is realized by combining MODE-1, ITEM-1 (TV-GRAPHICS

mode, see 22.4) with MODE-1, ITEM-2.

q-lf\

The -GRAPHICS system and the EXTENDED TV-GRAPHICS system are completely
backwar and forward compatible.

The EXTENDED TV-GRAPHICS system uses two graphics memones which can be used as

one 8-bit memory plane (1-plane state) to present a 256-colour CLUT piciure, or which can be

used as two mdependent 4-bit memory planes (2-plane state) to present two 16-colour CLUT
pictures. In the last case, cut and dissolve effects can be arranged between two 16-colour
CLUT pictures. The CLUTSs are loaded from the disc.



The PRIMARY MEMODRY is used far the FQ

FVEwers 8 ¥

g In the 1-plane state an
8-bit code defines one of the 256 colour numbers. The least svgnlflcant 4 buts of the 8-bit code
are inthe PRIMARY MEMORY and the most significant 4 bits of the 8-bit code are in

Pt - -

the SECONDARY MEMORY. The colours of the CLUT can be chosen from a maximum of
262 144 coiours {250 x its, R, G bits ea

A
£0c 164

A

8 bits, R, G, B, 6 bits each).

ihe PRIMARY MEMORY and the SECONDAR EMORY and both BORDERSs have the same
size of display page and display area as the memory of the TV-GRAPHICS system.

ITEM-2 instructions are available

- for MEMORY control,

- 1o write additional FONT with two levels (foreground/background),
- to EXCLUSIVE-OR an additional FONT with two levals

- f{o load Additionai CLUT. Load the iower 2 bits from R, G, B, 6 bits each. Combined with

23.2 EXTENDED TV-GRAPHICS mode PACK format

Bit R S T U A W
ymbol 0 0 0 1 ] {TEM

1 INSTRUCTION
2 ARITY Q0
3 PARITY 01
4 ITEM = 1 or 2 = (001) or (010)
. DATA
. tield
19
20 PARITY PO
21 PARITY Pt
22 PARITY P2
23 PARITY P3

23.3 EXTENDED TV-GRAPHICS made FONT format
The FONT format is the same as for TV-GRAPHICS (see 22.4).

23.4 EXTENDED TV-GRAPHICS mode SCREEN and MEMORY formats

FONT data and additional FONT data are written in the same position (ROW, COLUMN) of
each memory.



EN 60908:
When additional FONT data exists in the SECONDARY MEMORY, the FONTs of boin
memories are shifted together by the instruction Soft scroll SCREEN

23.5 EXTENDED TV-GRAPHICS mode instructions

ITEM-1 instructions are described in 22.4.

These instructions affect the memory directed by the MEMORY control instruction.

ITEM-2 instructions:

3 = 000011 : MEMORY control 2 ,

6 =000110 : Write additional FONT FOREGROUND/BACKGROUND
14 =001110 : EXCLUSIVE-OR additional FONT with 2 colours
16

= 010000 : Lead CLUT colour-0 .. 7 (each colour 4 bits)
17 = 010001 : Load CLUT colour-8 .. 15 {each coiour 4 bits)
18 = 010010 : Load CLUT colour-16 .. 23 (each colour 4 bitg)
19 = 010011 : Load CLUT colour-24 .. 31 (each colour 4 bns)
20 = 010106 : Load CLUT colour-32 .. 39 {each colour 4 bits)
21 =010101 : Load CLUT colour-40 .. 47 {each colour 4 bits)
22 =010110: Load CLUT colour-48 .. 55 (each colour 4 bits)
23 =010111 : Load CLUT coiour-56 .. 63 (each colour 4 bits)
24 =011000 : Load CLUT colour-84 .. 71 {each colour 4 bits)
25 =011001 : Load CLUT colour-72 .. 79 {each colour 4 bits)
26 = 011010 : Load CLUT colour-80 .. 87 (each colour 4 bits)
27 =011011: Load CLUT colour-88 .. 85 {each coiour 4 bits)
28 =011100 : Load CLUT colour-96 .. 103 (each colour 4 bits)
29 =011101 : Load CLUT colour-104 .. 111 (sach colour 4 bits)
30 =011110: Load CLUT colour-112 .. 119 (each colour 4 bits)
31 =011111: Load CLUT colour-120 .. 127 (each colour 4 hits)
32 = 100000 : Load CLUT colour-128 .. 135 (each colour 4 buts)
33 = 100001 : Load CLUT coiour-136 .. 143 (each colour 4 bits)
34 =100010 : Load CLUT colour-144 __ 151 {each colour 4 bits)
35 = 100011 : Load CLUT colour-152 .. 159 (each colour 4 bits)
36 = 100100 : Load CLUT colour-160 .. 167 (each colour 4 bits)
37 =100101 : Load CLUT colour-168 .. 175 (each colour 4 bits)
38 =100110: Load CLUT colour-176 .. 183 (each colour 4 bits)
39 =100111: Load CLUT colour-184 .. 191 (each colour 4 bits)
40 =101000 : Load CLUT colour-192 .. 199 (each colour 4 bits)
41 =101001 : Load CLUT colour-200 .. 207 (each colour 4 bits)
42 =101010: Load CLUT colour-208 .. 215 (each colour 4 bits)
43 =101011 : Load CLUT coiour-2i6 .. 223 (each colour 4 bits)
44 = 101100 : Load CLUT colour-224 ., 231 (each colour 4 bits
45 =101101 : Load CLUT colour-232 ., 239 (each colour 4 bits;
48 = 101110 : Load CLUT colour-240 .. 247 (each colour 4 bits)
47 =101111: Load CLUT colour-248 . 255 (each colour 4 bits)
48 = 110000 : Load CLUT additional colour-0 . (each colour 2 bits)
49 =110001 : Load CLUT additional co!our-16 . 31 (each colour 2 blts)
50 =110010: Load CLUT additional colour-32 .. 47 {each coiour 2 bits)
51 =110011: Load CLUT additional colour-48 .. 63 (each colour 2 bits)
52 =110100: Load CLUT additional colour-64 .. 79 (each colour 2 bits)
83 =110101: Load CLUT additional coiour-80 .. §5 (each colour 2 bits)
54 =110110: Load CLUT additional colour-96 .. 111 (each colour 2 bits)
55 =110111: Load CLUT additional colour-112 .. 127 {each colour 2 bits)
56 = 111000 : Load CLUT additionai colour-128 .. 143 (each colour 2 bits)
57 =111001 : Load CLUT additional colour-144 .. 159 (each colour 2 bits)
58 =111010: Load CLUT additional colour-160 .. 175 (each colour 2 bits)
58 =111011: Load CLUT additional colour-176 .. 191 (each colour 2 bits)
60 = 111100 : Load CLUT additional colour-192 .. 207 (each colour 2 bits)
61 =111101: Load CLUT additiona! colour-208 .. 223 (each colour 2 bits)
62 =111110: Load CLUT additional colour-224 .. 239 (each colour 2 bits)
63 =111111: Load CLUT additional colour-240 .. 255 (each colour 2 hits)

ITEM-2 instructions, except MEMORY contro! and Load CLUT colour-0 .. 7 and 8..15, are
available only when the instruction MEMORY control indicates 1- -plane state.

U‘i

ated in the disc twice in succeeding PACKS.



If the instruction is MEMORY control, the farmat of the DATA-field in the PACK is:
§ T u Vv W
0O D M W M TU
0 D M w MIDM = o0
. o1

10:

Bit
Symbol

plana state (WM = 11 o

1-p
dnsplay PRIMARY }
J

- COfX

display SECONDARY

1 1: additive _rnav 1. 1\

[SSILVe

-plane state

(DM . = display memory)
vw

WM = 00: neither PRIMARY nor SECONDARY

0 1: PRIMARY oniy
1 0: SECONDARY only

SO

1 1: both PRIMARY and SECONDARY
working memory)

(WM

The instruction MEMORY control is used
- at every track,
- at the start and end of the CUT or DISSOLVE effect,

— at the start point of 1-plane state or 2-plane state,
-~ at the end of a chain of Load CLUT colour and Load CLUT additional colour instructions.

9]

using empty CK M ODE 0, ITEM 0) after the last MEMORY controi mstructlon the last

AATTRASTALS . . l L, . - a e

vicviunyY Con be repeated in subsequent empty PACKS.

=
9.'.
"l
(7]
=3
-
<
Q
"f
[o]
=
7]
o
m\

- the attribute of 2 memories, i.e. 2 INDEPENDENT memories for 16-colour pictures
(2-plane state) or an INDIVIDUAL memory for 256-colour pictures (1-plane state),

- the selection of the display mode in the 2-plane state, i.e. from PRIMARY MEMORY only,
from SECONDARY MEMORY only or from an additive mix of both memories,

— the memory to which instructio

Y
(2810441



The following table shows all possible

No instruction available

Work on PRIMARY

Work on SECONDARY
MEMORY

WM | 00: No ITEM-1 01: Instruction works 10: Instruction works on | 11: Instruction works on

DM | instruction available on PRIMARY MEMORY | SECONDARY MEMORY | both MEMORIES

00 | 1-plane state No operation No operation 1-plane state
No ITEM-1 instruction

01 | Display PRIMARY Display PRIMARY Display PRIMARY Display PRIMARY
No instruction available | Work on PRIMARY Work on SECONDARY Work on both MEMORIES

MEMORY

10 | Display SECONDARY Display SECONDARY Display SECONDARY Display SECONDARY

MEMORY MEMORY MEMORY MEMORY

Work on both MEMORIES

11 | Display mix Display mix Display mix Display mix
No instruction available | Work on PRIMARY Work on SECONDARY Work on both MEMORIES
MEMORY

One-plane state usage

- DM, Wi is 00, i1: the PRIMARY MEMORY and the SECONDARY MEMORY form an 8-bit
code to construct a 256-colour picture.
Write additional FONT and X-OR additional FONT affect the SECONDARY MEMORY.
Write FONT and X-OR FONT of ITEM-1 instructions afiect the PRIMARY MEMORY. Soft
scroll SCREEN shifts the FONT-data of both memories together. The instructions Preset
MEMORY, Preset BORDER or Soft scrol! SCREEN with preset give the COLOR defined in
the instructions to all FONTs of the PRIMARY MEMORY and give the data 0000 to all

FONTs of the SECONDARY MEMORY.
The procedure to change the CLUT at once is as follows:

a) a chain of Load CLUT colour and Load CLUT additional colour instructions for one
picture is supplied in subsequent PACKS;

b) the MEMORY control instruction for 1-plane state is placed at the end of a chain of Load
CLUT colour and Load CLUT additiona!l colour instructions, which activates the new

o
]
<

ctions affect

:J
3

DM WM is 00, 01 or 00, 10: these are the
control and the last MEMORY control instructio

Two-plane state usage

The ITEM-2 instructions are not effective in this state, except the instructions MEMORY

control,

Load CLUT colour-0..7 and Load CLUT colour-8 .. 15, which are effective in both

states.




DM (display memory) defines the memory to display

—~ DM is 01: only the picture of the PRIMARY MEMORY can be seen on the display;

~ DMis 10: only the picture of the SECONDARY MEMORY can be seen on the display;

- DMis 11: R, G, B data of both memories are simply added respectively. If the resuit of this
addition is over 1111, the result should be represented by 1111.

- WM = 00: no instruction is effective on either the PRIMARY MEMORY/CLUT or
CONDARY MEMORY/CLUT/BORDER, except MEMORY conirol. iITEM-1 instructions

— WM = 01: ITEM-1 instructions, Load CLUT colour-0.. 7 and Load CLUT colour-8 .. 15
affect the PRIMARY MEMORY only;

A

- WM = 10: ITEM-1 instructions, Load CLUT colour-0.. 7 and Load CLUT colour-8 .. 15
; ONDARY MEMORY oniy;

- WM = 11: ITEM-1 instructions, Load CLUT colour-0 .. 7 and Load CLUT colour-8 .. 15

n
affect the PRIMARY MEMORY and the SECONDARY MEMORY.

23.5.2 Write Additional FONT FOREGROUND/BACKGROUND instruction (6)

if the instruction is Write Additional FONT FOREGROUND/BACKGROUND, the format of the
DATA-field in the PACK is
Bit R S T U Vv w
Symbol 4 CHO COLORO
5 CH1 COLOR1
6 0 | ROW ish
7 COLUMN Isb
8 y
FONT
9 z
COLORO :  background colour number 0 .. 15 (Isb on W)
COLORt : foreground colour number 0 .. 15 (Isb on W)
ROW . = 0.717 1 address of additional FONT
CULUMN = 0..489 J
CHo/t = 0..15: channal number

{msb on R of symbol 4, Isb on S of symbol 5)
FONT :y = top-left pixel in the FONT .
2 = bottom-right pixel in the FONT
Pixet with value 0: background colour (COLORO0)
Pixel with value 1: foreground colocur (COLOR1)
COLORO0/1: Isb bit plane 0
msb bit plane 3

The instruction Write Additionai FONT FOREGROUND/BACKGROUND writes one FONT with
the data defined in FONT and the colours defined in COLORO and COLOR1 into memory. The

data in FONT is written at address (ROW, COLUMN) in bit planes 0 .. 3 of the SECONDARY
MEMORY.

The number CH gives a channel number to a FONT with data. The concept of a channel is the
same as for TV-GRAPHICS. The FONT data and the additional FONT data of one picture have
the same channel number.



23.5.3 EXCLUSIVE-OR addition

If the instruction is EXCLUSIVE-OR additional FONT with 2 colours, the format of the DATA
field in the PACK is:

Bit R S T U \' W
Symbol 4 CHO COLORO

5 CH 1 COLOR1

6 ] | Oow isb

7 COLUMN isb

8 v

FONT

iQ z
COLORo0/ : colour number 0 .. 15 (ish on W)
ggtvUMN = g - lg } address of additional FONT
CHO = 0 .. 15: channei number

{msb - on R of symbol 4, Isb on £ of symbal 5)
FONT .y = top-left pixel in the FONT

2 = bottom-right pixel in the FONT

Pixel with value = 0: X-OR the cg!

Pixel with value = 1: X-OR the colour num

LIP e

The instruction EXCLUSIVE-OR additional FONT with 2 colours X-ORes the coiour vaiues of
pixels in FONT (ROW, COLUMN) with the numbers given in COLORD and COLOR1. The result
ot this action is stored at memory address (ROW, COLUMN).

The number CH gives a channel number to a FONT with data. The concept of a channel is the

same as for TV-GRAPHICS. The FONT data and the additional FONT data of one picture have
the same channel number.

given in COLORO. if a pixel in FONT has value 1, the 4 bits in the memory for this pixel are
X-ORed with the 4 bits given in COLOR1.

If a pixel in FONT has value 0, the 4 bits in the memory for this pixel are X-ORed with the 4 bits
T

23.5.4 Load CLUT colour instructions (16-47)

If the instruction is Load CLUT colour-(nx 8 .. nx 8 + 7), (n=0.. 31), the format of the DATA
field in the PACK is:
Bit R S T U \'4 W
Symbsl 4 colour-nx 8
-
L} colour-n x B+1
7
8
RED ] | GRO colour-n x B + i
GR1 | BLUE (i=.7)
17
18 colour-nx 8 + 7
19
RED : red component (msb on bit R) 1
GRo 1 {msb on bitV) | (even symbols)
o L green component )
GR1 ] (Isb on bit S) ]
BLUE : blue component {msb on bit T) r (0ad symbois)



The instruction Load CLUT conour-ln x 8..nx 8 + 7) iloads 12-bit data consisting of upper 4
bits 6f R, G, B, 6 bits aach, for every 8-colour group.

One instruction handles (8/256 x 12/18) of the CLUT. The CLUT needs io be reicaded
completely after changing from 2-plane state to 1-plane state. The MEMORY control
instruction: 1-plane state is used for indicating both the state change and the end of a chain of

Load CLUT colour and Load CLUT additional colour instructions.

The instructions load CLUT colour-0 .. 7 and Load CLUT colour-8 .. 15 are used in the 2-plane
state. These two instructions are used for a DISSOLVE effect by changing both CLUTS.

23.5.5 Load CLUT additional colour instructions (48-63)

if the instruction is Load CLUT additional coiour-(i6ém .. 16m + 15) (m = 0 .. 15), the format of
the DATA ficld in the PACK is:
Bit R S T U \Y W
Symbol 4 colour-16m
5 olour-16m + 1
6 colour-16m + 2 colour-16m + §
RED i GREEN i BLUE (i=G .. 7)
colour-16m + 14
18 colour-16m + 15
RED : red component {msb on bit R)
GREEN : green component {(msb on bit T)
BLUE : blue component (msb on bit V)

The instruction Load CLUT additional colour-(16m .. 16m + 15) loads 6-bit data consisting of
the lower 2 bits of R, G, B, 6 bits each, for every 16-colour group. One instruction handles
(16/256 x 6/18) of the CLUT. The CLUT has to be reloaded completely after changing from
2-piane state to 1-plane state. The MEMORY control instruction 1-plane state is used for
indicating both state change and the end of a chain of Load CLUT coiour and Load CLUT

24 MIDI mode (MODE = 3, ITEM = 0)

241 General

o
[+
T
[
p= |
-3
. @

The MIDI mode is a transparent dat

|
second intended for musical instrument digit
International MID! Association 3),

3} See publication MIDI 1.0 Detailed Specification.
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24.2 MID| mode PACK format

Bit RSTUVW
Symbol o (011000
1 0 0! BYTES
2 PARITY QO
3 PARITY Q1
g Bl ———— BYTES = 0 .. 12 (Isb on bit W)
H Bz .
S ——I B3 Number of MIDI bytes in a PACK
8
g | B¢ i_a—_ Bn = n-th MIDI byte in PACK
10 |
1 — 86 (msbonR, TorV,
:% 87 . Isb on S, U or W respectively)

IS
@

O 00 N
l_'

nan
Dld

20 PARITY PO
21 PARITY P1

PARITY P2
22 PARITY F3
23

The number of MIDI bytes in a PACK is indicated by BYTEs (4-bit binary). All bits of unus
bytes are zero.

Any 12 consecutive PACKs may contain no more than 125 MIDI bytes. I playback on
equipment with up to +12,5 % pitch control is envisaged, it is recommended to limit the data
rate to a maximum of 110 bytes in any 12 consecutive PACKs.

it is recommended that a CD piayer equipped with a MIDI output generates an all notes off

message when the MIDI sequence is interrupted by the user (stop, pause, previous, next,
gnnn\

22111

25 USER mode (MODE = 7, ITEM = 0)

25.1 General

The USER mode is a "user" data channel intended for use by professional CD users.



2582 USER mode PACK format
Bt R S T U V W
Symbol 0 1 11+ 1 Ta]odl o
1 INSTRUCTION
2 PARITY QO
5 PARITY &1
4
DATA
fisld
19
20 PARITY PO
21 PARITY P1
22 PARITY P2
23 PARITY P3
i }  Defined by the user

26 CD TEXT mode (MODE =2, ITEM=1,2,3,5

H =

26.1 General

Text or data information can be stored in the lead-in area and the program area.

a) player which reads information from the lead-in area (MODE = 4), stores it in a memory and
can be requested to provide it immediately on a display;

a) player which reads information during the piayback of the audio from the program area
{(Mode = 2). This application does not require a memory, as the requesied information can
be obtained from the disc. To limit the acquisition times the information is repeated
continuously at a certain minimum rate

Notation

Hexadecimal values are preceded by a $.

Binary values are preceded by a %.

in this clause, the following definitions are used

SYMBOL: a group of ts (R to W), originating from the same 'control and display

SYMBOL

SUBCODE 86 successive SYMBOLs immediately following the subcode sync patterns

BLOCK: S0 and S1

PACK: a group of 24 SYMBOLs, starting at the 1st, 25th, 49th or 73rd SYMBOL

a SUBCODE BLOCK

SUBCODE a grouping of 4 successive packs, the first of which is the first PACK in a

PACKET SUBCODE BLOCK

ITTS PACKET: a 48-byte unit as defined in IEC 61866, with an 8-byte header and 40-byt

data field



In the case when bytes (8 bits) have to be encoded into ! YMBO
SYMBOLs will carry three successive bytes:

@®
o

it position: 7 = MSB

The bytes are desiganted by x, y and z, with the number indicating th
0=LSB.

n

n

nn T
-

EWVY ..
W ikAl

node for the iead-in area (MODE = 4
26.2.1 Text group and BLOCK

A set of text information representing one particular language is called a BLOCK. A BLOCK
can contain up to 256 PACKs. Up to 8 BLOCKs are combined into a text group. The size of a
text group is recommended to be less than 512 PACKs, and shall be at maximum 2048 PACKSs.

nai for the iead-in area
In the lead-in area the interleaving and error-correcting code shall not be u

A PACK consists of a header field, a text data field and a eyclic redund
field (see figure 28).

26.2.2.1 Header field
The header fieid consists of 4 indicator (ID) bytes: ID1 (PACK type indicator), ID2 (track
n tor), ID3 (sequence number indicator) and iD4 (BLOCK number and character

26.2.2.1.1 Description of ID1 (PACK type indicator)

ID1 shows the items that are encoded in the PACK. Items are defined as follows:

($80) Title of album name (ID2 = $00) and track titles (/D2 = $01 .. $63)

(881) Name(s) of the performer(s) (i.e. singer(s) and/or player(s) and/or conductor(s)
and/or orchestra(s))

($82)  Name(s) of the songwriter(s)

($83)  Name(s) of the composer(s)

($84) Name(s) of the arranger(s)

(885) Message(s) from content provider and/or artist

($86)  Disc identification information

($87) Genre identification and genre information

($88) Table of contents information

($89) Second table of contents information

($8A) Reserved

($8B) Reserved

($8C)  Reserved

($8D)  Closed information (for internal use by content provider only)
($8E) UPC/EAN code of the album, and ISRC code of each track

($8F)  Size information of the BLOCK



NOTE - As the three most significant bits of D1 are %100, this correspohds to an indication of Mode 4.

26.2.2.1.2 Description of ID2 (track number indicator)

ID2 contains 1 bit of the extension flag, and 7 bits of either track number or PACK element
number.

in
o

msb 102

EF Track number or PACK element number

it it is set to %1, the PACK is used for an extended application (to be defined). P!ayers

= exien L el N

incompatible with an extended application shall discard this PACK.
26.2.2.1.2.2 Track number

The lower 7 bits of ID2 show the track number to which the first character of the text data field
of the BLOCK (Text1) belongs.

The track number (1 to 99) is expressed in binary code (%0000001 to %1100011).

Track number %0000000 is used for information that represents the whole disc (album name,
main performer, main composer, main message, main songwriter, main arranger, etc.).

Track numbers %1100100 up to and including %1111111 are reserved.
26.2.2.1.2.3 PACK element number

PACKs that are independent of the Tracks use the lower 7 bits of ID2 to indicate the PACK
element number. The use of this field depends on the type of the PACK.

f th DA(‘K numbered incrementallv from the first PACK

L et 4l PRSI WA TR iy vl\

equence number arts at 0 ($00) and must not exceed 255 ($FF).

ID3 contains the

st

in each BLOCK. 'F ;

26.2.2.1.4 Description of ID4 (BLOCK number and character position indiéator)

ID4 contains 1 bit of the double byte character code indication, 3 bits of the BLOCK number
and 4 bits of the character position.

msb 1D4 Isb

l 1 | ] 1 | 1 1 1
DBCC BLOCK number Character position




The most significant bit of ID4 is the double byte character code indication.

it a BLOCK contains doubie byte character strings in the text data field of PACKs with ID1 = $80
_through $85, all PACKs within the BLOCK shall have their double byte character code

indication sat toc %1

In all other cases it shall be set to %0 to indicate a single byte character code

l!b
Q

26.2.2.1.4.2 BLOCK number

The next 3 bits of ID4 contain the BLOCK number of the BLOCK to which the PACK belongs.
BLOCK number is numbered incrementaily from 0 from the first BLOCK within each group.

26.2.2.1.4.3 Character position
The least significant 4 bits of 104 con ta.n the character position. The position of the first
character of the text data field lTexn ggunt_ed from thg first character of its stri

When the character code is a double byte code, a set of 2 bytes in the text data field (i.e. each
doubie byte character] is counted as one.

A null code is also counted as a character

Character position is not used in PACKs with 1D1 = $88,
used in all of these PACKs.

&

89 or $8F, and %0000 should be

26.2.2.2 Text data field

A text data field consists of 12 bytes, and contains either character strings or binary
information depending on the type of PACK.

All PACKs excaept PACKs with table of contents information (ID1 = $88), Second table of
content information (ID1 = $89) or size information (ID1 = $8F) shall incorporate character
strings in the text data fieid.

$80 through ID1 = $85 and ID1 = $8E are used, a character string for each
st track up to the last) should be provided.

A character string consists of a character sequence, and a terminator. The character sequence
may be omitted if a character string does not contain any relevant information. The terminator

may not be omitted, however,

The terminator is a null ($00) code for single byte characters codes, and two null codes for
double byte character codes.

The size of a character string is recommended to be less than 160 bytes.



If a character string does not fit in a text data field of a PACK, it is continued onto the
succeeding PACKs. The succeeding character string (with the same ID1) will be encoded
starting at ‘the next byte in the text data field after the terminator of the current string.

Unused bytes in the text data field (following the terminator of the final character string within
the same information category) shall be filled with null codes ($00).

In case the same character string is used for consecutive tracks, the tab indicator may be used
to represent the same as previous track.

The tab indicator is a single tab code ($09) for single byte character codes, and a set of two
tab codes for double byte character codes.

A tab indicator shalii be fcllowed by a terminator.

Tab indicators shail only be used in PACKs with ID1 = $80 through $85, and shall not be usec
for the first track, nor for a track of which the previous track information does not contain any
character information (i.e. is a null string).
Example: ( _ indicates a space, X is unknown/don't care, SN = Sequsnce number )
L1 | 2 T B3 T D4 | Texti | Textz | Texta | Textd |
$8X $00 SN $X0 [3 T R ]
Text5 | Text6 ]| Text7 [ Text8 | Textd | Text10 i Text11 | Texti2 | CRC |
N _ 1 $00 S i '
01 1 w2 T e3 T b4 T Temtt | Textz i Texza | Texia |
$8X $01 SN+1 $X4 N G _ 2
L Texts T Text6 | Text? | Texts | Textd | Text10 | Text11 | Texti2 | CRC |
$00 3 T R 1 N G -
L1 [ mwe T "3 | b4 | Texti | Textz | Texta | Textd |
$8X $03 SN+2 X7 3 $00 [] T
[_Texts | Text6 | Texiz | Text8 | Text9 | Texti0 | Textil | Textiz | CRC ]
! N G - 4 $00 $00
26.2.2.2.2 Binary information
PACKSs that contain disc ID, genre ID, TOC, second TOC and size information (ID1 = §86, $87,
$88, $89 or $8F) mcorporate bmarv information in the text data field. The allocation of the

binary information depends on the type of PACK.

26.2.2.3 Cyclic redundancy checksum (CRC) field

A cycnc redundancy checksum (CRC) fieid consists of 2 bytes, msb first, and is used to check
errors in the R to W channels in the lead-in area.

The CRC polynomial is X6 + X12 + X5 + 1. All bits shall be inverted.



The text data field of the PACK with ID1 =
catalog number and the name of the record company, point of sale code, year

through $85 can be used to encode textual information about

Each of these shall be separated by a slash (*/*).

The PACK element number (ID2) shall be encoded as $00.

Oniy the ISO/IEC 8859-1 (modified) character code shall be used for this item (see 26.2.3.8).

$86 shall contain disc ID information,

suce
f sa

mes and message information as indicated in 26.2.2.1.1.

5 $00, the text data fieid contains information that represents the whole disc

*h as the
les, etc.

L 1 | 2 T 03 T D4 | Texti | Textz | Texia | Textd |
$86 PACK  Sequence  $X0 c A T A
element number
= $00
[ Texts | Text6 | Text7 | Texts | Texts | Tewt10 | Texti1 | Texti? | CRC ]
L 0 G $20 N ] M B
[space]
1oy T o2 T 13 [ 154 | Yexi | Temiz | Texis | Texid |
$86 PACK  Sequence $XC E R $00 $00
element number
= $00 +1
[ TextS | Text6 | Toxt7 | Text® | Text9 | Texti® | Textid | Textid 1 CRC ]
$00 $00 $00 $00 $00 $00 $00 $00
26.2.3.3 Genre information (ID1 = $87)
The text data field of the PACK with ID1 = $87 shall contain genre information.
The genre code is the same as defined in chapter 111.3.2.5.3.8 of the CD EXTRA specification
It wnll be encoded as a 2-byte entry, with the most significant byte first, in the first 2 bytes of the
text data field.
The supplementary description of the genre may be appended.
The PACK element number (ID2) shall be encoded as $00.
ID1 iD2 iD3 4 Text1 Text2 Text3 Text4
$87 Pack Sequence 0 Genre code | Genre S U
element number upper byte | code lower
= $00 byte
Toxtis Texts Text? Texi8 Texid Texii0 Texit1 Texii? CRC 1
P P L E M E N T
X iD2 D3 ID4 Text1 Text2 Textad Taxi4
$87 Pack Sequence $XA A R Y $20
siement number [space]
= $00 +1
Texts Text6 Text? Text8 Texts Texi10 Text11 | Text12 CRC |
I N F o $00 $00 $00 $00




The track start times or pointers, as encoded in the subcode Q channel in the lead-in area,
may also be encoded in CD TEXT PACKs with ID1 = $88.

The pointers are expressed in the order of minutes, seconds and frames, in the same way as
encoded in the subcode Q channel.

All values are expressed in binary code.

If ID2 = $00, the text data field contains the first track number (A0), last track number (A1) and
start of the lead-out area (A2):

I D1 | 12 | 13 T 14 [ Tedi | Tewtz | Tewt3a | Textd |
$88 PACK Sequence BLOCK Firsttrack Lasttrack Reserved Lead-out
element= number number number number ($00) {minutes)
enn
[_Texts | Text6 | Text7 | Text8 | Text9 | Textio | Texti1 | Textiz | CRC
Lead-out Lead-out Reserved Reserved HReserved HReserved Reserved Reserved
{seconds) (irames) {($00) ($00) ($00) ($00) ($00) ($00)
If ID2 <> $00, the text data field contains pointers to tracks:
[ T b2 T 3 | D4 | Texti ] Textz | Text3a | Textd |
$88 PACK Seqn nce  BLOCK Track Track Track Track
element = mber number N N N N+1
Track No. (minutes) (seconds) (frames) (minutes)
[ _Texts | Text6 [ Text7 | Texts | Textd | Texti0 | Texti1 | Textiz | CRC
Track Track Track Track Track Track Track Track
N+ N+1 N+2 N+2 N+2 N+3 N+3 N+3

(seconds) (frames) (minutes) (seconds) (frames) (minutes) (seconds) (frames)

Unused pointers to a track shall be filled with null ($00) codes.

The PACK elemeant number shall rnpfﬂsen
pointer in Text1, Text2 and Text3. As such it
by 4 with every next table of contents PACK.

26.2.3.5 Second table of contents information (ID1 = $89)
The second tabie of contents information indicates specific intarvals in the program area (e.q.
alternative scan passages of the disc can be indicated). The intervais are expressed in the

order of track number {ID2), and start and end time in absoluls lime {minutes, seconds and

frames). Such intervals may start in one track, and end in another.
One PACK can contain information about one such interval.
All entries are encoded in binary code.

The intervals are aliso given a priority number.



EN :
The PACKs should be recorded in the order of the priority number. As a result, the priority
number is encoded incrementally from 1 up to the number of intervals: the interval to be played
first is given priority number $01. The next | priority is $02, etc.
101 J iD2 ] D3 | D4 | Text1 | Textz | Texta | _Text4 |
$89 Track Sequence BLOCK Priority Number Reserved Reserved
number number number number of (500) ($00)
intervais

[ Texts | Toxt6 | Text7 | Text8 | Text9 | Textio | Textii | Textiz | CRC ]
Reserve  Reserved Start Start Start End End End

d ($00) ($00) point point point point point point

(minutes) (seconds) (frames) (minutes) (seconds) (frames)

26.2.3.6 Closed information (ID1 = $8D)

26.2.3.7 UPC/EAN and ISRC information (ID1

These PACKs contain the UPC/EAN (POS code) of the album and the ISRC code of each of
the tracks. The UPC/EAN and ISRC codes are recorded as character strings (see 26.2.2.2.1).

The UPC/EAN code typically consists of 13 bytes and should be recorded as track 0.

The ISRC code typically consists of 12 bytes and should be recorded as information

o nl

representing each of the tracks.
26.2.3.8 Size information (ID1 = $8F)
Three PACKs with ID1 = $8F contain the character code, first track number, last track number,

copy protection flags, number of PACKs in the BLOCK with respect to each PACK type,
number of PACKs and language code information of each BLOCK.



All values are expressed in binary code.

I o1 T m2 T "d3 T D4 T Texti | Text2 | Texta | Texd |
$8F PACK  Sequence BLOCK Character Firsttrack Lasttrack Mode 2 &
element = number number code for number number copy
$00 this protection
BLOCK flags
L TextS | Text6 | Text7 | Texts8 | Toxtd | Text10 | Textil | Text12 | CRC

Number of Number Number Number Number Number Number  Number of
PACKS of PACKS of PACKS of PACKS of PACKS of PACKS of PACKS PACKS

with with with with with with with with
ID1=%80 1D1=9$81 ID1=$82 ID1=%$83 ID1=$84 ID1=985 ID1=§86 ID1-=8$87
i D1 { 102 i iD3 i iD4 | Texii | TextZ 1 Texi3 | Texid |
$8F PACK  Saguence BLOCK Number Number Number  Number of
element = number number of PACKS of PACKS of PACKS PACKS
$01 with with with with
ID1=$88 (D1=$89 ID1=$8A ID1=$8B
L Texts | Text6 | Text7 | Text8 | Textd | Text10 | Textil | Textiz | CRC
Number of Number Number Number Last Last Last Last
PACKS of PACKS of PACKS of PACKS sequence seguence sequence sequence
with with with with number number number numbear
ID1=88C ID1=$8D ID1=$8E ID1=$8F BLOCKO BLOCK1 BLOCK2 BLOCK3
i D1 | 1D2 | iD3 | 1D4 | Texti | Text2 | Text3 | Text4 ]
saF PACK  Segusnce BLOCK Last Last Last Last
element = number  number sequence sequence seguence sequence
$02 number number number number
BLOCK4 BLOCKS BLOCKG BLOCK 7
L Texts | Text6 | Text7 | Text8 | Text9 | TextiO | Textit | Textiz | CRC
Language Language Language Language Language Language Language Language
code code code code code code code code
BLOCK O BLOCK! BLOCK2 BLOCKS3 BLOCK4 BLOCKS BLOCKS BLOCK7
The characier code is defined as foiiows
$00 = ISO/IEC 8859-1 (modified, see CD EXTRA specification, appendix 1)
$01 = ISO/IEC 646, ASCII (7 bit)
$02..$7F = Reserved
$80 = Music Shift-JIS Kanji
$81 = Korean character code (to be defined)
$82 = Mandarin Chinese character code (to be defined)
$83 .. $FF = Reserved
The character code indicaies the characier sei used io code the character strings of the
PACKs with ID1 = $80 through $85. Other PACKs shall have character code $00 (iSO 8859-1

All BLOCKs which use 1SO 8859-1 (modified) or ASCI character code (as indicated by Text1 in
the first size PACK) shall have a smaller BLOCK number (see 26.2.1.4.2) than BLOCKs which
incorporate other character codes.

Mode 2 & co

y protection fiags:
msb Isb
| Mode 2 | pace. | Reserved | Reserved | Reserved LICP2 | LICP.1 J u C.P.O—l

The mode 2 flag indicates whether or not mode 2 CD TEXT PACKETs are encoded in the
-~ O,

pragram area: if set to %1 then mode 2 PACKETSs are available, otherwise sat to %

aes. =2 2 /0U.

The program area copy protection (PA C.P.) flag indicates whether or not additional information
is available in the program area (see 26.3.2.1.1) about the copyright assertion of specific items:
if set to %1 then such information is available, if set to %0 such information is unavailable and
copyright is asserted for all CD TEXT information in the program area. This bit shall be set to
%0 if the mode 2 flag is set to %0.

The reserved bits are set to %0.



EL‘
The copy protection flags (LI C.P.0 through LI C.P.2) refer to lead-in area CD TEXT information
in the current BLOCK only: they indicate whether or not copyright is asserted for the following
PACK types:
LIC.P.2  Copyright asserted for message(s) (i.e. PACKs with iDi = $85)
LI C.P.1 Copyright asserted for name( ) performers, songwriters, composers and

~ ™A

arrangers (i.e. PACKs with iD1 = $81 through $84)
LIC.P.0  Copyright asserted for album name and track titles (i.e. PACKs with ID1 = $80)

set to %0, no copyright is asserted.
The language code is encoded as specified in annex 1 to part 5 of EBU Tech 3258-E.
s that the BLOCK does not exist.

r the DrOGFaM area an

Text or data information arranged as PACKETs according to the interactive text transmission
system (ITTS), as defined in IEC 61866, can be carried in the PACKs.
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PACK format for the program area is identical to the PACK format, except for
s of successive PACKs may either be interieaved or not.

The item field of the PACK indicates the data field contents, as weli as the PACK interieave
state

Interleaved: ltem

PACK in subcode PACKET: Uvw

1 001 ITTS PACKET start

2,3 010 ITTS PACKET continuation

4 011 ITTS PACKET continuation and end
Non-inte _I \_led_ Item

PACK in subcode PACKET: gvw

1 101 ITTS PACKET start

2,3 110 ITTS PACKET continuation

4 111 ITTS PACKET continuation and end

The instruction field is undefined, with no relevant information for the decoder. it is encoded

as $00.



The 48 bytes of the ITTS PACKET, numbered 0 to 47, are distributed as follows:

ACK in subcode PACKET: |ITTS PACKET bytes
Oto 11

LV,

1210 23
24 to 35
136 to 47

P
1

2
3
4

26.3.1.2 Interleave mode and partial interleave

h ase when n
] ase wnen n

e c c l\!
ncoded, but no symbol

-~

Whether the symbols of a PACK are interleaved or nat is indicated in the mode and item field

of symbol 0 (for codes see 26.3.1). Optional additional information shall always be encodec
according to the interleaved PACK format.

Changes in the interleaving of PACKs shall only occur at subcode sync boundaries.

When changing from interleaved to non-interleaved PACKs, or from non-interleaved to
interleaved PACKs, a transition needs to be made, in which the PACKs will be partially
interieaved (see 26.5). This is caused by the deiays in the interieaving scheme, which deiay
symbols by a maximum of 7 PACKs.

When changing from interleaved to non-interleaved, the final PACK of the previous subcode
BLOCK will be the last interleaved PACK. Symbols of this PACK will be encoded onto disc with
a delay of up to 7 PACKs. The symbols in the transition PACKs which are not carrying
information from the last interleaved PACK will be set to 0. The first PACK of the next subcode
BLOCK will be the first with non-interieaved PACK information.

When changing from non-interleaved to interleaved, the final PACK of the previous subcode
BLOCK will be the last non-interleaved PACK. The first PACK of the transition will be
interieaved. aymoms of this PACK wili be encoded onio disc wiih a deiay of up to 7 PACKs.
The symbols in the transition PACKs which are not carrying information from the interieaved

PACKs= will he set to Q,

26.3.2 CD TEXT application in the

In this section, all references to PACKETs shouid be read as ITTS PACKETSs.



In addition to the DATA PACKET D types defined in IEC 66, a new DATA type may be
used,

DATA tvpe Contents

%0010 Static TOC information

The header of the static TOC information DATA PACKETs shall contain the following:

Language number %000
Application item %0111
PACKET index $0000
MMC $00
SMC $00
CDS & CDE %10 First TOC data PACKET
%01 Last TOC data PACKET
%00 Any other TOC data PACKET
ICH %00 TOC data the same for entire volume
Byie 7 of the header indicaies the kind of TOC data:
$00 Volume TOC data
$01 Track TOC data (for 2 tracks)
$02 Additional copyright information for PACKETs
with PACKET index not equal to $0000
$03 Additional copyright information for PACKETs

with PACKET index equal to $0000

All other values of byte 7 are reserved for future use.

28.3.2.1.1.1 Volume TOC data

Volume TOC data may be encoded in one static TOC data PACKET with byte 7 of the header
amnual ta &nN

wMual IV yuv



8 Totai number of TOC data entries
9 $00 = Volume information
10,11,12 Interval scan mode start time (min:sec:fr), binary coded (see 26)
13,14 Voiume genre, according to the genre code as defined for CD EXTRA
15 Total number of tracks
16 .. 28 UPC/EAN code, if not used all = $00

25 First track number
30 Last track number

31,32,33 Alternative interval scan mode start time (min:sec:fr), binary coded (see 26)
34 Maximum sequence number for interval scan (see 286)

35 Maximum sequence number for alternative interval scan mode (see 26)

36 Additional copyright information flag: if set to $01 additional copyright information is
available, if set to $00 such information is unavailable and copyrlght is asserted for
all CD TEXT information in the program area

37 .. 47 Reserved for future use, to be encoded as $00 if no function has been defined

26.3.2.1.1.2 Track TOC data

Track TOC data may be encoded in static TOC data PACKETs with byte 7 of the header equal

The 40 bytes of the data field shall contain two track TOC data entries, each with a | ength of
20 bytes. The first track TOC data entry shall be located in bytes 8 to 27, the second one in
bytes 28 to 47
Byte Byte Contents
8 28 TOC data entry number, count down, binary coded
k number, binary coded. The MSB holds the audio copy control bit

«©
[\~
©
=
(1]
[

not copy protecied, %1 = copy protected)
10,11,12 30,31,32 Track start time (min:sec:fr), binary coded
13,14 33,34  Track genre, according to the genre code

15 35 Alternative sequence number, if not in sequence then

16..27 36..47 ISRC {(if not used then all $00)

Gﬂ
(=]
(=]



The lead-out area shall be encoded with the followin

A

Byte Byte Contents

8 28 TOC data entry number = $00 (final entry)
9 29 Track number = $FF
10,11,12 30,31,32 Lead-out start time (min:sec:fr), binary coded
13,14 33,34 Track genre = $0000

15 35 Highest alternative sequence number
16..27 36..47 |[ISRC = all $00

if the lead-out area TOC data area is encoded in bytes 8 to 27, bytes 28 to 47 shalil contain
$00

26.2.2,1.1.2 Additicnal copyright information

Additiona! copyright information may be encoded in static TOC data PACKETs with byte 7 of
the header equal to $02 (for PACKETs with PACKET index not equa! to $0000) or $03 (for
PACKETs with PACKET index equal to $0000)

For every submessage channel number one bit represents the copyright status: if set to %1
copyright is asserted, if set to %0 copyright is not asserted.

The submessage channel number $02 refers to runtime menu PACKETSs.

The location of the bit for submessage channel n (0 < n < 255) in the PACKET can be found
with the following formulae:

Byte: 8 + (ndiv 8)

Bit: nmod 8 (7 = MSB, 0 = LSB)

The remaining bytes (40 through 47) ir
encoded as $00 until otherwise defined.

in case no additional copyright information is encoded, copyright is asserted for all CD TEXT
information in the program area.

26.3.2.1.2 Database packet

In addition to the PACKET types defined in IEC 61866, a new DATABASE type may be used.
The structure is based on that of the TEXT PACKETSs.



The header of the DATABASE PACKETSs shall contain the following:

Language number %000 or language dependent

Appilication item %1100 indicating this new DATABASE PACKET

PACKET index $0000 or as defined in IEC 61866

Byte 3 Track will indicate the track number to which the information
number refers. if $00, then it is valid for the entire volume

Byvte 4 ltem code will indicate the kind of information that is encoded in

the TEXT body (see below)

Byte 5 Sequence count down (for CDS = 1 the highest sequence
number number shall be encoded), binary coded

ICP %0 TOC data the same for entire volume

SA %000

TCi %00

CDS & CDE %10 first DATABASE PACKET
%01 iast DATABASE PACKET
%00 any other DATABASE PACKET
%11 only allowed if just one DATABASE packet is available

Character set as defined in IEC 61866

item code: $00 Reserved
$01 Track title
$02 Performer(s)
$03 Songwriter(s)
$04 Composer(s)
$05 Arranger(s)
$06 Personal message(s)
$07 Disc identification description
$08 Keyword(s) or string for sorting purposes

$09 .. 8FF Reserved

The information is encoded as piain TEXT in the PACKET body (bytes 8 .. 47), without display
Vs

26.3.2.2.1 Scan mode coding

Special interactive commands for scan functions can be encoded. in addition to scan modes
defined in the player, the disc may provide a piayer with information to perform
* Interval scan: specific parts of tracks, indicated as intervals;

e Alternative interval scan: specmc parts of tracks, as an alternative to the interval scan;
¢ Menu controlled scan: scanning the disc for parts as identified in a menu.



The header of the DATA P

Language number %000
Application item %0111

PACKET index $0000 Dec
MMC 300

SMC $00

DATA type %00010

CDS & CDE

IC %00

Language independent
DATA PACKET

Interactive commands
As defined in |IEC 61866
Interactive commands the

same for entire volume

0,1 $0000 or
associated PA

CKET index

2 $04 IC4 = scan mode reference
3 Scan mode identification,
binary coded
4 Scan sequence countdown
numnber, binary coded
5 Jump time minutes,
binary coded _
6 Jump time seconds,
binary coded
7 Jump time frames,
binary coded

If annlled associated interactive commands

sequences.

Execute when activated or
iink with menu text iine

New interactive command for this

application
0 = no scan
1 = interval scan

2 = alternative interval scan
3 = intro scan
4 = aiiernaiive iniro scan

[ -4 = v boamioa o

5 .. 255 = menu tOpiC sCan

indicates current sequence number,
starting with ihe maximum sequence

YRl mw fmmam YD D d ot A\ mma) mmscondlma
llumbcl T £D.V.£.1.1.1) aliu qulllng
down with every sequence

TV

26.4 Mandatory, recommended and optional items

it ptlonal to encode a compact disc according to the extended specn‘ucataon in this section.
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v nont '- CD TEXT i

encoded accorumgly, II shali contain CD TEXT PACKs in the iead-in area, and

VR PRI § S PP T |

eXT information in the pruygiail aica ubbUluulg 10 ine 101 IUWIHg ruies.



e
S,

-interieaved PAC

~

struciure, compietely separate from the information in the non

Runtime menu (= track titles)

Contents

Disc identification information

Name(s) of the performer(s)

Contents

ram area, the followin

Status
Mandatory

Recommended Credits (= names of singer(s) etc.)

Status
in the prog

Recommended
Recommended

$02
$03

interleaved PACKs with ITTS PACKETSs. In this case, this will be an additional information

interleaved PACKs with other information, as specified in clause 5.

i
$01
$01

In the lead-in area of a CD TEXT disc, the following items are mandatory or recommended:
8

In addition, it is allowed to encode optionally

Other items are optionally encoded.

iD1

$

$86

MMC SMC

The volume title plus any related information shall be encoded in at least one text PACKET with

26.4.2 Program area
appilication item =

000.

%1

Additional information ma
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26.5 Repetition rate and skew

n
(1]

B4
el

A complete sequence of CD TEXT mode 4 PACKs, organized as BLOCKs within a text group,
shall be recorded sequentially. Text groups shall be repeated continuously up to the end of the
lead-in area, and may be terminated at any PACK.

26.5.2 Program area

it applied, CD TEXT mode 2 PACKs containing ITTS PACKETs shaii be recorded in the
program area with an average rate of at least 25 PACKETs per second. At least 75 PACKETs
shall be recorded in each section of 5 s

26.5.3 Mode transition skew

The mode transition skew is defined as the offset after decoding, expressed in subcode sync
periods, from the subcode Q-channel frame with the running time on the disc time equal

JANNN [ ada
to 00:00:00 (start
-3
-

ti
CD TEXT mod

information is the start of the subcode sync SO after demodulation and sync extraction with

minimum delay. Only the minimum required delay of the subcode channel data is calculated for
the reference point.

The reference point for the subcode BLOCK with the first program area CD TEXT mode
c

The maximum ailowed mode transition skew is limited to the range from 0,0 to +8,0 subcode
sync periods, where the subcode sync of the subcode BLOCK with the first program area CD
TEXT mode information shail occur at the same time as or later than the subcode sync of the
Q-channel frame with running time on the disc equal to 00:00:00 (see figure 31).

Subcode BLOCKs before this point shall carry lead-in area CD TEXT mede information
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Frequency
7, =50 s =15ps 1£C 181508

Label side |
A \ B* c D
: -~ N -~ SN -
1
\ PIP SIS ra L Lkl LLLLlld

-out side / \ Reference plane e
Can F
oeE 3.9 | Sl

e ————

IEC 1817/98
* For details A, B, C and D, see figure 2b.

Figure 2a - Dimensions of the disc
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Figure 4 — Typical shape of the RD signal used for tracking versus radial spot position
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Schematic representation of the open-loop transfer function for tracking measurements.

Figure 5 - Transfer function
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Figure 6 — 8 to 14 modulation code (EFM code)



W R NN E W - O

00000000
00000001
00000010
00000011
00000100

: 00000101

o ae

00000110
00000111
00001000

NANANNTI AAY

- VUUVIVVI

00001010
00001011
00001100
00001101
00001110
00001111
00010000
00010001
00010010
00010011

nnn|n1nn
VVWViVAUY

00010101

: 00010110

00010111
00011000

00011001

: 00011010

» NNANTINTY
= VUVIAVLIL

+ 00011100

e ve

. er e

.

e e se ss es

00011101
00011110
00011111
00100000
00100001

AAYAAN YA

yuivuuviv
00100011
00100100
00100101
00100110
00100111
00101000
00101001

: 00101010

i3 ;00101011
: 00101100

- {\ﬂlﬂ‘ 1N
s UUilUilivi

: 00101110

00101111
00110000
00110001

00110010
00110011
00110100
00110101
00110110

00110111
00111000

S0 ¢ LRA2IVVV

: 00111001

00111010

fHNnT1IIAYY
vviiivii

00111100
00111101
00111110
00111111

C1is first out

01001000100000
10000100000000
10010000100000
10001000100000
01000100000000
00000100010000
00010000100000

00100100000000
01001001000000

1ANRNNAN TNANNNNN
SVUIUUU LUV VUY

10010001000000
10001001000000
01000001000000
00000001000000
00010001000000
00100001000000
160066000166006C
10000010000000
10010010000000
00100000100000
1000010000000
00000010000000
00010010000000
001000100000600
01001000010000

10000000010000
10010000010000

10001 00NN 1 NNNN
LVVVIVVUUVIUVVYY

01000000010000
00001000010000

Q00 100UVLIVLUL
00100000010000

00000000100000
10000100001000

AAANIAANTANNNN

UUVUVIUUULIVVIUY
00100100100000
01000100001000
00000100001000
01000000100000
00100100001000
01001001001000
10000001001000
10010001001000
10001001001000
01000001001000

nnNnnnnnn I Ni1nnn
VVUUVUULVVIUUY

00010001001000
00100001001000
00000100000000
10000010001000
10010010001000
10000100010000
01000010001000
00000010001000
00010010001000

00100010001000
01001000001000

10000000001000
10010000001000
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00100001000010
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00010000000010
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Figure 7a — EFM conversion table 0-127 (NRZ-l presentation)



: 10000000

P NaVaTaVaVaVaRl]
AVVVVUV L

: 10000010
: 10000011
: 10000100
10000101
: 10000110
10000111
: 10001000
10001001
10001010
10001011

MmNt 1NN
AUUvl luY

: 10001101
: 10001110
3 : 10001111
: 10010000
10010001
10010010

1INNI1NNTY
« lUviuvuvll

10010100
: 10010101
: 10010110
: 10010111

¢ 10011000
10011001
: 10011010
¢ 10011011
: 10011100
10011101

10011110

10011111
: 10100000
: 10100001
10100010

10100011
10100100
: 10100101
: 10100110
: 101070 31
: 10101300
10101001

: 10101010
s 10101011
: 10101100
10101101
10101110

: 10101111

;10110000

10110001
¢ 10110010
: 10110011
: 10110100
181 : 10110101
182 : 10110110
183 : 10110111
184 : 10111000
185 : 10111001
186 : 10111010
187 : 10111011

188 : 10111100
189 : 10111101
190 : 10111110
191 :

10111111
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01001000100001

16000100106001

10010000100001
10001000100001
01000100100001
00000000100001
0001000010000
00100100100001
01001001000001
1000000100000

10010001000001
10001001000001

AT ANANANY
GIGGAWULUUUUU i

00000001000001
0001000100000

UU1UULL 10DOLU
100000001 00001

10000010000001
10010010000001
001000001060001
01000010000001
00000010000001

00010010000001
00100010000001

VWivUVaVUUUUY 2

01001000000001
1000001001 0000
10010000000001
10001000000001

01000010010000
00001000000001

NANANAANNY
GAUO IGUUUUUUUU 4

00100010010000
00001000100001

1VVVL10U00L00L
0100010001 0000

00000100100001
01000100001001
00000100001001
01000000100001
00100100001001

01001001001001
10000001001001

PRV L VLTS SV ¢

10010001001001
10001001001001
01000001001001
0000000100100}

00010001001001
00100001001001

00000100100000

10000010001001
10010010001001
00100100010000
01000010001001
00000010001001
00010010001001
00100010001001
01001000001001
10600000001001

1010000001001
10001000001001

01000000001001
00001000001001
00010000001001
00100000001001

192 : 11000000 Q1000100100000
153 : 11000001 10000100010001
194 : 11000010 10010010010000
195 : 11000011 00001000100100
196 : 11000100 01000100010001
197 : 11000101 00000100010001
198 : 11000110 00010010010000
199 : 11000111 00100100010001
200 : 11001000 00001001000001
201 : 11001001 10000100000001
202 : 11001010 00001001000100
203 : 11001011 00001001000000
204 : 11001100 01000100000001
205 : 11001101 00000100000001
206 : 11001110 00000010010000
207 : 11001111 00100100000001
208 : 11010000 O00000100100100
209 : 11010001 10000010010001
210 : 11010010 10010010010001
2i1 : 11010011 10000100100000
212 : 11010100 01000010010001
213 : 11010101 00000010010001
214 : 11010110 00010010010001
215 + 11010111 00100010010001
216 : 11011000 01001000010001
217 : 11011001 10000000010001
2i8 : 11011010 10010000010001
219 : 11011011 1000100001000}
220 : 11011100 01000000010001
221 : 11011101 00001000010001
222 : 11011110 00010000010001
223 : 11011111 0O0100000010001
224 : 11100000 01000100000010
225 : 11100001 00000100000010
226 : 11100010 10000100010010
227 : 11100011 ©O0100100000010
228 : 11100100 01000100010010
229 : 11100101 00000100010010
230 : 11100110 01000000100010
231 5 11100111 Q0100100010010
232 : 11101000 10000100000010
233 : 11101001 10000100000100
234 : 11101010 00001001001001
235 : 11101011 00001001000010
236 : 11101100 01000100000100
237 : 11101101 Q0000100000100
238 : 11101110 0©0010000100010
239 : 11101111 001001000006100
240 5 11110000 00000100100010
241 : 11110001 10000010010010
242 : 11110010 10010010010010
243 : 11110011 00001000100010
244 : 11110100 01000010010010
245 : 11110101 0©0000010010010
246 : 11110110 00010010010010
247 : 11110111 00100010010010
248 : 11111000 01001000010010
249 : 11111001 10000000010010
250 : 11111010 10010000010010
251 : 11111011 10001000010010
252 : 11111100 01000000010010
253 : 11111101 00001000010010
254 : 11111110 00010000010010
255 : 11111111 00100000010010
8-bit Transitions
symbols between
channel bits
— S .

Figure 7b - EFM conversion table 128-255 {NRZ-l presentation)

Figure 7 - EFM conversion table
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el e sowerc
0 WmA m=12n-12(3)
1 WmB m = 12n—-12(D+2)
3 WmA m = 12n+4-12(2D+3)
3 WmB m = [2n+4-12(3D+2)
4 WmA m = i2n+8-12(4D+3)
5 WmB m=12n+8-12(5D+2)
6 WmA m = 12n+1-12(6D+3)
7 WmB m=i2n+i-12(7D+2)
8 WA m=}{2n+5-12(8D+3)
9 WmB m=12n+5-12(9D+2)
10 WmA m={2n+9=-12{i00+3)
11 WmB m=12n+9-12(11D+2)
12 gm m=12n-12{12D+1)
13 gm m=12n+1-12(13D)
14 Om mem 1902124140 1)
Qm m=12p+2-12(14D+ 1)
15 Qm m=12n+3-12(15D)
16 WmA m=12n+2-12(16D+1)
17 WmB m=12p4+2-12(17D)
18 WmA m=12n+6-12(18D+1)
19 WmR m = 12n+6-12(19D)
20 WmA m=12n+10-12 20D+ 1)
21 WmB m = 12n+10-12(21D)
22 WmA m = 12n+3-12(22D+1)
23 WmB m = 12n+3-12(23D)
24 WmA m=12n+7-12(24D+1)
25 WmB m = 12n+7-12(25D)
26 WmA m=[2n+11-12(26D+1)
27 WmB m = 12n+11-12(27D)
28 Pm m = 12n~12
29 Pm m={2n+1
30 Pm m=[2n+2-12
31 Pm m = 12n+3

D=4,n=0,1,2,...

iEC 1 828/98

Figure 9 - Block structure
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/ \

Wi2n-12(2), A

W12n-12(1D+2), B

Wi2n+4-12(2D+2), A
Win+4-12(3D+2M R

A\ T ioyyy a3

Wi2n+8-12(4D+2), A
WIZn-I-R—!Z(SD-l-?\ R

WI2n+1-12(6D+2), A
WIi2n+1-12(7D+2), B
Wi2n+5-12(8D+2), A
Wi2n+5-12(9D+2), B
WI2n+9-12(10D+2), A
Wi2n+9-12(11D+2), B
Q12n-12(12D)
Q12n+1-12(13D)
QI2n+2-12(14D)
QI2n+3-12(15D)
W12n+2-12(16D), A
W12n+2-12(17D), B
Wi2n+6-12(18D), A
W12n+6—12(19D), B
Wi2n+10-12(20D), A
W12n+10-12(21D), B
Wiln+3-12(22D), A
Win+3-12(23D), B
Wi2n+7-i2(24D), A
W12n+7-12(25D), B
WI2n+11-12(26D), A
Wi2n+11-12(27D), B

D=4n=01,2,...

/

(

Figure 10 — Column vectors

Wi2n-24, A

W1 A D
YWIiGll™ L% D

Wi2n+4-24 A

Widnad..24 R

YV 2Ll T LN,

WIi2n+8-24, A
Wi2n+8-24 B
Wi2n+1-~24 A
Wi2n+1-24,B
Wi2n+5-24 A
Wi2n+5-24,B
Wi2n+9-24, A
Wi2n+9-24,B
Ql2n

Ql2n+1
Ql2n+2
Ql2n+3
Wi2n+2 A
Wi2n+2,B
Wi2n+6, A
WIi2n+6, B
Wi2n+10, A
Wi2n+10, B
Wi2n+3, A
Wi2n+3,B
Win+7,A
WIi2n+7,B
Wi2n+11,A
Wi2n+11,B

IEC 1 829/98
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Subcode
frame number POINT PMIN, PSEC, PFRAME

n 01 00, 02, 32
n+l 01 00,02, 32
n+2 01 00,02, 32
n+3 02 10,15, 12
n+4 02 10,15, 12
n+5 02 10,15, 12
n+6 03 16, 28, 63
n+7 03 is, 28, 63
n+§ 03 16, 28, 63
n+9 04

n+10 04

a+ll 04

n+l2 05

a+13 05

n+14 0s ..
n+l1s 06 49,10,03
n+16 06 49,10, 03
n+17 06 49,10, 03
n+18 Al 01,00,00
n+19 AD 01, 00,00
n+20 AD 01,00, 00
n+21 Al 06, 00, 00
n+22 Al 06, 00, 00
n+23 Al 06, 00, 00
n+24 A2 52,48, 41
n+235 A2 52,48, 41
n+26 A2 52,48, 41
n+27 01 00,02, 32
n+28 o1 00,02, 32

Figure 15 - Example of encoding of table of contents with six tracks
(program items)
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peak-to-peak
time error (ns)
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Figure 18 - Time error versus modulation frequency



e 1] Symbol
SYNC:? numeer R S T UV W
& & . COMMAND T [
1 20
PACK 19 +
N 8
; PARITY +
v 5 PARIT t
[ . COMMAND }
1 JI’zo
PACK 19
: ;
% symbols
PACKET A ¢ COMMAND ?l.
1 JI'zo
PACK 19
20 ﬁ;
5 4
v PARITY ¢
% a C O aAa | ¥ 3 A I Y3} D %
1 20
PACK 1.9
20
: PARITY 14 1
| 4 y = Y Y
SYNC2Y
S1
msb Isb
SYMBOL:IRISITIU|V|W|
R 8§ T U V W
msb Isb | msb Isb
COMMAND: MODE ITEM

Figure 19 - Basic format subcode channels R to W



Bit R S T U Vv W

Symbol 0 MODE |  ITEM
1 INSTRUCTION
2 PARITY QO
3 PARITY Q1
4
DATA
field
19
20 PARITY PO
21 PARITY P1
22 PARITY P2
23 PARITY P3
INSTRUCTION: Describes the nature of the DATA field
PARITY Q: Error detection and correction on symbols 0 .. 3
PARITY P: Error detection and correction on symbols 0 .. 23
IEC 1839/98
Eimura 90N _ MRanaral aArnanivatinn af a DAY
. l,lllw -— WA I Bl Wi ,ﬂl!lﬁﬂllvll W a Y AW



EN :
Symbols . Delay Symbols
before P-parity in to EFM
P-encoding encoder PACKs modulator
D= 324n D—Sg4n
D-Szam1 S S — 1 b— D-S2an+18-24
D-Saamz  — }“‘I'— D-Saarss-2x24
D-Saani3 T W\ ]—-—Er— D-524n.23-2x24
D-Spamns AN T — D-Sounisnas
D-S24ms ——1\ H—E— D-Szan+2-5x24
ﬁ— - Am. B O..MA
D_&4n+6 "'\ 7 I' | - ,_el — D_-qz-nrru-uu'-'
D—Sgdn"7 ‘\ I’ E '-’_324114-7—/)(24
D-Szins i D-So4m8
- e V] i —
D-524n+9 ¥ {7 }— D-52amo-24
D-S24n10 ‘v —1 7 }— D-Sunio2a
D-Szanv11 - i [ 31— D-Seaniti-ax24
D-Soar12 IA {4 }— D-Sasni12-ax2a
D-Szans13 T 1__5 | D-Saani13-5x24
D-Szan+14 FAt+—1 6 _}— D-Saani1a-6xs
D-Szans15 HA—1 71— D-Soamis7xea
D-Szan.16 II Il \‘\\ D-~Sz4ni16
D-Szan17 T T 1+— D-Seam17-24
D-Szanis / ——
D-Soims | | o-Sumize
me —yg [ 3 1 D-Soans19-3x4
P-San.20 - [ 4 ] P-S24n+20-4>24
P-S2ans21 | 5 | P-S24n.21-5x24
P-San22 _’__\_1—_'_.——9—. P-Szan+22-6x24
G D-S2ani3-7x24
IEC 1840596



modulator

D—324n
D-S24n+18-24
D-Sp4n.5-2x24

D-524n423-3x24
D-So4ni4-4x24

D-Soans19-24
D-Szanvio-2xe4
D-Sp4n411-3x24
D-Span.12-4x24
D—-524n413-5x04
D-Spani14-6x24
D-Sz4n+i5-7x24
D-Szan416
D-S2ans17-24
D-S24ni1-2x24
D-Sz4n+19-3x24

D Q.
F=24n+20-4x24

Deley Pratty
PACKs R
7 —
< \N\/ /1
=\ 0 r

WL

W\

g B e o v o e Y
- T —
_'l 4 1 ]llJl —
_I"_-,_\__M_ |
i
=+
T

==
3 ——
e
-1 I | |
[ | \_7

D-Szan 7424
D-S2an41-7:24

D-Szamz-mxzs
D-Szam3-7x24
D-Soarma-7x24
O-Spanis-7x24
D-S24n46-7x24
D-524n47-7x24
D-S24n48-7x24
D-Szan.9-7:04
D-S2am10-7204
D-S2an+11-7x24
D-Sz24ne12-7x24
D-S24n+13-7%24
D-S2anvi4-7x24
D-S24n+15-7x24
D-S24ni16-104
D-Sp4ni17-7x24
D-Sp4n+18-7x24

DS <o = ns
2ATH9-T

IEC 1841/98

Figure 22 - P-parity and de-interieave sequence



Symbols
before
Q-encoding

Onarity
Q-parity
encoder

i

o)

~N [4,]

-
Qo

-k
and

15

P-parity

encoder
D-Span
D-Sz4n41
D-S2an2
D~52am3
D-S24n.4
D-524m5
D-Szan6
D-Sz4n+7
D-Sp4n48
D-Sz4n.9
D-S24n.10
D-Sz4n411
D-So4p412
D-824n413
D-S24n414
D-S24n415
D-Sz4n.16
D-S24n.17
D‘sz4n+18

D-S24n.19
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N Cos s
—OZ24n-Tx24

D-Srani1-7x24

D-S24n411-7x24
[ X U
LINTLR N 1 - I X2G
D-824n413-724
D-84n+14-7x24
n o L
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Figure 24 — Q-parity decoder

IEQ 1 psama
= 154550



Page 91
EN 60908:1999
) Colour look-up table
;;I;Svraaﬂ;ms A alals ﬁmﬁ’
tg Iil‘ % %&
B — —8
Analogue viden =S —eG
R — R
Mixing unit
Figure 25 - Block diagram of a video/graphics mixing unit
Bit
Symbol R S T u v w
N x7 %€ %5 x4 x3 x2
N+ 1 xi x0 y7 y6 y5 y4
N+2 y3 y2 y1 yo0 27 26
N+3 z5 z4 23 - z2 21 z0
iEC 1 845/88
Figure 26 — Example of encoding 3 bytes in 4 SYMBOLs
Text group Text group Text group Text group Textgroup | -------
.. repaeated "+ fepeaied repeated >
- P max. 2048 PACKS
e.g. 8858-1 (English) | e.g. MS-JIS (Japanese)] e.g. 8859-1 (English) Je.p. MS-JIS (Japanese)
BLOCK O BLOCK 1 BLOCK 0 I BLOCKi -
e ~max. 256 PACKS
PACK(0) PACK() 1 [ PACK()
LI N . - N ns 255 ,EC 1
Figure 27 - Text group and BLOCK structure
1 PACK = 18 bytes = 24 SYMBOLs
I A O O O O O O P B
Header field = Text data field =
4 bytes 12 bytes

Figure 28 - CD TEXT mode PACK format for the lead-in area



Bit:
R I s [ T u l \ w
0 0 1 0 Item
1 Instruction
2 Parity Q0
3 Parity Q1
4
. Data field
19
20 Parity P0
21 Parity P1
22 Parity P2
23 Parity P3
IEC 1 848/98
Figure 29 — CD TEXT mode PACK format for the proaram area
Subcode sync iSuboode sync rl_-.l.v_ie syne
' ' '
I (=Y V174 I
FAWN
- Partially interleaved »
IEC 164998
Figure 30 — Example of partial interleaving of PACKs

Subcode sync of

subcode BLOCK —

with first program | I |

area CD TEXT

mode information . |

| ©0.010+8,0 subcode sync periods |

Subcode sync of |

subcode BLOCK 1

with running time

on the disc equal IEC 165096

to 00:00:00

NOTE - Both signals are evaluated after demodutation and sync
extraction with minimum delay.

Figure 31 — Maximum allowed mode transition skew



Exampies of the combination of the EFM-code
with 3 extra channel bits
(see also clause 13)

An extra transition may be inserted in one of the merging bits 1, 2 or 3, if the requirement for
Temin. is not violated, because these 3 bits do not contain any information. The maximum run
length between two blocks can thus be limited to Tpay.

Exampie 2

See figure A.2

When no other rules determine the merging bits, the digital sum value (DSV) and hence the | f.
content can be minimized by inserting a transition. The transition position can often be chosen
among one of the merging bits to shift the DSV by +2 bits.

Channel bits |17| 1 |2|3 ) 4 |5 '6 |7 | 8| 9|10|11 |12|13|14l15|16l17 1 |2|3 |4| 5|

Modulated ] I I I

signal
Tfﬂﬂsﬂion.!009190901091990919001
(NRZ-!1* notation) — y P

Merging Information

bits bits IEC 185198

* A signal which represents the position of the transition of the NRZ signal.

Figure A.1
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Channeibits | 7 &8 ,10,11,12/13,14 (15;18,17; 1 (2 |3 141567881011
Blde ofcmdom ol _
Moduiated |
signal ——
Transition 0010 000 0 OOCO|ODi1Ti0 O OO0O100 O
Trrax. i
I Extra transition
because of 7,
1EC 1852/968
Figure A.2
Extra transition No exira transition
for minimizing DSV allowed fvislatas T 3
) Channel bits |16)17| 1 { 2|3 |4 { 5 |6 ) 7 | 8 ] 9|10|11 |12|13'14|15|16|17 1 |2 |3 4|
Modulated r
signal — L

o
-
o
Q
-

DSV =+

01

DSV =-3

¥

Assuming: DSV until this

moment is -7 ...

... then: new DSV until this moment is -2
(without the exira transition it would be -8)

Figure A.3

IEC 185398



Annex B
(normative)
Abbreviations
English Meaning

LSB Least significant bit

MSsSB Most significant bit
CIRC Cross Interleave Resd-Solomon Code

NA Numericai aperture
BLER Block error rate

NRZ Non-return to iero coding

A/D Analogue to digital

DSV Digital sum value

EFM Eight to fourteen modulation code

GF Galois field

TNO Track number
r.m.s Root mean square

RD Radia! diffsrential

ADR Address

CRC Cyclic redundancy check
BCD Bin;w coded decimal

ISRC International standard recarding code

UPC/EAN Universal product code/European article numbering
s Sampiing frequency
ADC Analogue to digital convertor




Annex C
(informative)

Recommendations

De-emphasis

The pre-emphasis can be switched between track numbers. it is recommended to use an
automatically controlied de-emphasis switch in the CD-player.

Analogue audio output

It is recommended that all analogue audio outputs are muted during a non-audio track (such as
a daia track).

Oulput fevei

Q
[o)]
(]
N
[¢)]
fo4]
)
p—ry
[4)]

This shouid be in accordance with clause 19 of iE



By using an adaptor aii parameters in this standard should be maintained.

D.1
D.1.1

- reiative humidity:
— air pressure:

Requirements for measurements

Conditions of measurement

15°Ct
45 % 10 75 %;
86 kPa to

Parameters to be specified Requirements Methods and/or conditions
of measurement
D.2 Mechanical parameaters Figure D.1
of adaptor
D.2.1 Outer Diameter
D.2.1.1 Without disc 1188 0,1 mm To be measured at 23 + 2 °C and
D.2.1.2 Including disc 120,0 £ 0,3 mm (50 = 5) % relative humidity
D.2.2 Mass of adaptor 8gtoi2g

D.2.3 Material

Non-transparent in the range
visible to near-infrared

D.2.4 Torque of joint
(between disc and adaptor)

60mNmMto 120 MmN m

At 23 £ 2 °C and (50 = 5) % relative
humidity.

A minimum torque should be measursd
by using a minimum reference giass disc
(& 79,8 x 1,1 mm) and a maximum torque
shoild be measured by using a maximum
reference glass disc (2 80,2 x 1,3 mm)

1,70 2077

v 77777777, l i
rrLIrA IS 0,35
2 80,0 T
@ 120,0 +0,3
IEC 1854198

Figure D.1 - Adaptor including disc
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Annex E
(informative)
TV-GRAPHICS mode impiementation aspects
E Data speed

The maximum speed of the TV-GRAPHICS data is 300 PACKs per second. For TV-GRAPHICS
a picture, in most cases, will be displayed 50 (PAL/SECAM) or 60 (NTSC) times per second
(not interlaced video). As a result of this, new data and the update of the screen pointers will
be visible maximum 50 (or 60) times per second.

E.2 Graphics and soft scroll

Soft scroll is made possible by a POINTER system. For the LINE-GRAPHICS system, the
avaiiabie poumers and their general behaviour are described in 21.4. For the TV-GRAPHICS

system, the pointers are described in 22.4.

To illustrate the behaviour of the soft scroll pointers a few possible pointer sequences are

given below for the TV-GRAPHICS system.

Scroll SCREEN:

Komemmmmmeemeneees Scroll left-------ce--euuu Do eemeeoeees Scroll right ------------- >
L---fast = e e —momrrmaceaae SIOW «e-ssemerameees —efast ---»
PH =24024012345012105432104204
COPH =0020020000020000100000100 1
PV =00000000000000000000000000O0
COPV =00000000000000000000000000O0
Preset (/49) (i,49) (/,49) (1,0) (10)  (i,0)
A second example of Scroll SCREEN
omnmonenee Scroll up ------------ Dol meeemenaees Scroll down -------------- >
A CTEEES fast----- 9+ ---- siow S LRt o 1) ERCERY 2
PH =00000000000000000000000000O0
COPH =000000000000000000000000000
PV =3690369AB0123210BA98630963
COPV =00020000020000001000000100

Preset (17.) (17.) (0.9 0.)



Pag
EN 60908:
A third example of Scroll SCREEN
G Scroll left/up --------- el smmemeenan Scroll right/down--------- >
PH =40240123450121054321042024°2
COPH =02002000002000010000010010
PV =3690369AB0123210BA9863089E63
COPV =00020000020000001000000100D
Preset (i,49) (i49) (,49)(i,0) (i, 0) (i,0)
Preset (17.)) (17.) (0.1) 0.)

The CHANNEL number gives a software manufacturer the possibility to split up a picture into
maximum 16 subpictures. A subpicture (marked by a channel number) can use FONTs with
any posmon on the screen Data wuth dlfferent channel numbars can have the same posmon on

. P4

The following list gives an example of the contents of these 16 channels.

CHANNEL 0 English text of the song

CHANNEL 1 Pictures illustrating this song (flowers, etc.)
CHANNEL 2 Japanese translation of the text

CHANNEL 3 Phonetic version of the Japanese text
CHANNEL 4 French transiation of the text

CHANNEL 5 Music notes

CHANNEL 6 Dancing feet

CHANNEL 7 Word pointer for the English text

CHANNEI German transiation of the text

L8
CHANNEL 9 .. 16 Not used

selection possibilities, any combination of the channeis 0 .. 8 can be

The FONT data of the non-selected channels can be ignor

NG IeIo wdll

memory would be necessary in the graphics decoder.

dlnetaciom o brirma manao Py
i 1



Annex F
(informative)

F.1 Memory organization (see figure F.1)
Both the PRIMARY MEMORY and the SECONDARY MEMORY have 300 (pixels) x 216 (lines)
or (50 x 18 FONTS). The pixels are coded with a 4-bit code, which is the colour address of the
colour look-up table. Each of the two BORDERSs is defined independently by the colour.

F.2 Video effects CUT and DISSOLVE

The 4-bit code from each memory defines the address of the CLUT for 16-colour pictures
independentiy The change from one 16-colour picture to another gives the CUT effect. The

Y YT RV =

additive mix of two 16-colour pictures gives the DISSOLVE effect by cnangmg the CLUT, using
Load CLUT colour-0..7 and -8 .. 15 in ITEM-1 and Load CLUT colour-0..7 and -8.. 15 in
ITEM-2, because of compatibility with TV-GRAPHICS decoders.

The instruction Load CLUT additional colour gives the lower 2 bite of the 8 bits to each group of
16 colours.

The 32 Load CLUT instructions define the 256-colour number. Two Load CLUT instructions
are in ITEM-1. The remaining 30 are in ITEM-2. Two instructions Load CLUT colour-0 .. 7 and
-8 .. 15 in ITEM-2 are used for a DISSOLVE effect in the 2-plane state.

The 16 Load CLUT additional colour instructions define the 256-colour numbers and are in
iTEM-2.

hen changing the mode from 1-plane state to 2-plane state, the CLUT data should be
reloaded with the ITE.‘v‘.-‘. instruction Load CLUT.

Y X o e

i @ colours of colour numbers 0 .. 15 on the 16 x 16 CLUT shali be ioaded
least once by Load CLUT in ITEM-1. Colour mbers 0 .. 15 are then ready for loading by
e ..7a EM-2.



F.4 Changing one colour out of 256 colours

Both Load CLUT and Load CLUT additional colour instructions are required fo change only one
colour out of the 256 colours,

When changing any eight colours selected from

S -

above instructions are required.

F.5 Reilationship between coiour numbers in 1 -plane state (see figure F.3)

The ITEM-1 instructions Load CLUT colour-0 .. 7 and Load CLUT colour-8 .. 15 determine the
16 colours with R, G, B, 4 bits each. A TV-GRAPHICS decoder represents pictures with these

o UOCLLUS == Wikl W ILIT UIGOW

16 colours and ignores any other Load CLUT colour or Load CLUT additional colour
instructions.

The procedure to determine the colour to the CLUT is, for example, as follows:

~ first of

F.6 Compatibility with TV-GR

A TV-GRAPHICS decoder represents a 16-colour picture out of a 256-colour picture and
executes no video CUT or DISSOLVE effects, because it has only one memory plane.

The lower 2 bits of R, G, B, 6 bits each, are ignored, even if the picture consists of 256 colours
in the EXTENDED TV-GRAPHICS format.

The video effects CUT or DISSOLVE are not executed by a TV-GRAPHICS decoder.

When the instruction MEMORY control indicates 1-plane state, the PRIMARY MEMORY and
CLUT 0-15 construct a 16-colour picture in the TV-GRAPHICS decoder.

F.7 Ditference of decoder output signal level between 4-bit data and 6-bit data

The dynamic range of the decoder output signal level is different between 4-bit data of
16-colour pictures and 6-bit data of 256-colour pictures.

One way tc co
fixed data to the iower 2 b
white peak and set-up leve

r,
11
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Figure F.ia — Two memory pianes of 16 colours

300 pixels/line
gl —-

= I 1A
: ~— 1 |-

»
4
s

o

=4

"
-

ybecesoengantoape

PRIMARY
MEMORY

SECONDARY
MEMORY

IEC 1856596

Figure F.1b - One memory plane of 256 colours

Figure F.1 - Memory organization of EXTENDED TV-GRAPHICS



R, G, B,
6 bits
each
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=418 VNSV AT

_ 256 colours with R, G, B, 8 bits each
- 32 PACKS of Load CLUT, for upper 4 bits ™
Colour number 0—15, with Colour number 16-255,
ITEM-1 Load CLUT with ITEM-2 Load CLUT
= Colour number
Colour number 248256, with
00 with R, G, B, 4 |a- — F4—{ 5ad CLUT for
6bits each = lde—— ] J
ac | T T upper 4 bits
i T ’
T E
I4 bit
msb
’ .........
)
2 hite —
. i B
B LI Ll B
Cotour nummber 0—15, Coiour number 240255, S~ G
with Load additional with Load additional CLUT, -
Lo CLUT, lower 2 bits ol 14 PACKS | _ ower 2 bits .~ R
256 colours with R, G, B, 6 bits each
- - 16 PACKS of Load additionai CLUT, for iower 2 bits - IEC 1857/98

Figure F.2 — CLUT structure of EXTENDED TV-GRAPHICS



TV-GRAPHICS can
display (16 colours: by

ITEM-1: o
Isb/4 bits) Qh 1!1 2h 3h Ch Dh 7Eh Fh

* \ (colour / f

numbers) I
L\ /|
00h 01h QEh oFh
10h 11h 1Eh 1Fh
20h 21h 2Eh 2Fh
30h 31h 3Eh 3Fh
40h 41h 4Eh 4Fh
50h 51h 5Fh S5Fh

EXTENDED TV- 60h 61h 6Eh 6Fh
GRAPHICS can 70h 71h 7Eh 7Fh
display (256 colours: 80h 8ihf---ooee 8Eh 8Fh
by ITEM-1/2; Q0h 91h 9th oFh
B bits) AOh Alh AEh AFh
BOh B1h BEh BFh
CGh Cin CEh CFh
DOh D1k DEh DFh
EOh Eth EEh EFh

FOn| |Fin Fon| |FFh

msb L Isb )
(4 bits) (4 bits) IEC 185388
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Annex ZA (normative)

Normative references to international publications
with their corresponding European publications

This European Standard incorporates by dated or undated reference, provisions from other
publications. These normative references are cited at the appropriate places in the text and
the publications are listed hereafter. For dated references, subsequent amendments to or
revisions of any of these publications apply to this European Standard only when incorporated
in it by amendment or revision. For undated references the latest edition of the publication
referred to applies (including amendments).

NOTE: When an international publication has been modified by common madifications, indicated by (mod), the
ralevant EN/HD applies.

IEC 60068-2-30 1980  Part 2: Tests - Test Db and guidance: Damp HD 323.2.30 S3% 1988
heat, cyclic (12 + 12 hour cycle)

IEC 60721-3-5 1997 Classification of environmental conditions EN 60721-3-5 1997
Part 3: Classification of groups of
environmental parameters and their
severities
Section 5: Ground vehicle installations

IEC 61104 1992 Compact disc video system - 12 ¢cm CD-V EN 61104 1992

IEC 61866 1997  Audiovisual systems - Interactive text EN 61866 1997
transmission system {ITTS)

IEC 61938 1996  Audio, video and audiovisual systems EN 61938 1997
Interconnections and matching values + corr. February 1997
Preferred matching values of analogue
signais

ISO/IEC 646 1991  Information technology - ISO 7-bit coded - -

1
information interchange

I1ISO 3901 1986 Documentation - International Standard - -
Recording Code (ISRC)

ISO/IEC 8859-1 1998 Information technology - 8-bit single-byte - -
coded graphic character sets
Part 1: Latin alphabet No.1

EBU Teck - 1981  Specification of the systems of the - -
3258-E MAC/packet family
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London

BSI is the independent national body responsible for preparing British Standards. It
presents the UK view on standards in Europe and at the international level. It is
incorporated by Royal Charter.

Revisions

British Standards are updated by amendment or revision. Users of British Standards
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It is the constant aim of BSI to improve the quality of our products and services. We
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British Standard would inform the Secretary of the technical committee responsible,
the identity of which can be found on the inside front cover. Tel: 0181 996 9000.
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Buying standards
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addressed to Customer Services. Tel: (181 936 9001. Fax: 0181 996 7001.

In response to orders for international standards, it is BSI policy to supply the BSI
implementation of those that have been published as British Standards, unless
otherwise requested.

Information on standards
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standards through its Library and its Technical Help to Exporters Service. Various
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products and services. Contact the Information Centre. Tel: 0181 996 7111.

Fax: 0181 996 7048.
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receive substantial discounts on the purchase price of standards. For details of

these and other benefits contact Membership Administration. Tel: 0181 996 7002.
Fax: 0181996 7001.

Copyright
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