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1. Scope

1. SCOPE
Scope

The DCC System Description applies to the Digital Compact Cassette (DCC) system for consumer
audio applications and is intended to be used by manufacturers of DCC players and/or recorders.
Characteristic of the DCC system is digitally encoded audio information by means of a Precision
Adaptive Subband Coding technique (PASC) on a magnetic tape of 3.78 mm width, packaged in a
cassette.

The DCC System Description defines all those parameters that affect the interchangeability of DCC
blank and (prejrecorded cassettes on consumer DCC players and/or recorders.

Play back of analogue coded compact cassettes by DCC players or DCC players with recording
capability is also specified in this DCC System Description.

Object

The DCC System Description shall be applied for the construction of all those components,
products and services which are intended to be used within the DCC system.

The DCC System Description specifies which parts are mandatory, minimum or optional
requirements or are included for reference only.

The following chapters are mandatory requirements for:

DCC players or recorders Chapters 7 through 14,
and 16 through 19

Other chapters are for reference or information only.

(for manufacturers of DCC players)
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2. Normative References

2. NORMATIVE REFERENCES

In this standard reference is made to the following standards, of which the most recent editions
dated up to the date of publication of this document should be used.

- IEC 958 Digital audio interface (including amendments 1 and 2)
- IEC 94 Magnetic tape sound recording and reproducing systems {Compact Cassette)
- 1SO 3901 International Standard Recording Code (ISRC)

UPC/EAN code Universal Product Code/International Article Numbering Association

ISO 3166 Codes for the representation of names of countries

JIS X 0208-1990 Code of the Japanese Graphic Character Set for Information Interchange
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Chapter 3 Description of the System

3.1 Introduction

3. DESCRIPTION OF THE SYSTEM

3.1 Introduction

The Digital Compact Cassette system is an extension of the existing analogue Compact Cassette
system.

This extension defines a magnetic tape system that includes recording and playback of digital data.
The data can be either digitally encoded audio signals or other related digital information.

The data are recorded longitudinally on 9 adjacent parallel tracks simultaneously for each tape
travel direction.

The magnetic tape, wound on hubs located in a DCC cassette, is used as the information carrier.

The cassette is of a specified construction and includes a slider to protect the tape.
The cassette slider will be opened if inserted into the player.

In a DCC player and/or recorder the tape can move in both directions during recording and playback
at only one specified tape speed of 4.76 cm/sec. For high speed copying a speed of 9.52 cm/sec is
defined. Either direction makes use of the upper/lower half of the tape.

Re-recording is done by overwriting. No separate erase cycle is required.

The information according to the DCC format can be divided into Main data and Auxiliary data.

The Main data can be divided into main user data and system information.

Every DCC player shall be able to playback analogue Compact Cassettes according to the IEC 94
standard.

A DCC recorder may record in the analogue Compact Cassette format onto an analogue Compact
Cassette, but neither a DCC cassette can be recorded in the analogue Compact Cassette format
nor an analogue Compact Cassette can be recorded in the DCC format.
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DCC System Description

Description of the System

3.2 Basic parameters

(More detailed specifications may be found in the relevant chapters).

Tape speed
Tape width
No. of tracks/direction

Frame duration
With nominal IFG length

Transmission rates
User main data

System info data rate
Auxiliary data rate

Error correction
Main data
Auxiliary data

Modulation
Modulation method

Main data
Channel bit rate/track

Auxiliary data
Bit rate/track

Cassette
Cassette dimensions

Total redundancy (main data)

4.76 cm/s {9.52 cm/s)
3.78 mm

8 digital Main data tracks
+ 1 digital Aux data track

170 2/3 ms
384 kbit/s
6 kbit/s

6.750 kbit/s max.
1.6875 kbit/s eff.

Product code of
C1-RS (24,20,5) and
C2-RS (32,26,7)

RS (24,18,7)

8 to 10 (ETM)

96 kbit/s (modulated)

12 kbit/s {(modulated)

100.4 mm x 63.8 mm x 9.6 mm

50% of recorded signal (error correction,
synchronization and modulation).
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3.3 Parameters for audio application

3.3 Parameters for audio application

Audio format
Sampling frequency
Quantization
Representation
Number of channels
Audio modes

48 kHz, 44.1 kHz, 32 kHz

= 16 bit/sample

2's complement

2

stereo, 2-channel mono, joint stereo mode

Audio coding
System Precision Adaptive Subband Coding (PASC)
Bitrate of coded signal 384 kbit/s
© Philips Consumer Electronics B.V., September 1994
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4. TEST CONDITIONS

Unless specified otherwise, the tests and measurements made on the system to
verify conformity with the provisions of this standard shall be carried out under the
following environmental conditions:

Temperature : 20 + 2°C
Relative humidity ; 40 to 70% RH
Atmospheric pressure H 86 to 106 kPa
Conditioning before testing : 4 h
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DCC System Description

5.1 General Cassette Specifications

Cassette

5. CASSETTE

5.1 General Cassette Specifications

5.1.1 Definitions

The specification defines two types of cassettes:

- Blank (DCC) cassettes

These cassettes are for distribution in blank, non-recorded format, and are intended to be used

by consumers for recording on DCC consumer recorders.

- Prerecorded (DCC) cassettes

These cassettes contain program information on tape and are produced and/or published by or
with the authority of the owner of the program material with the intention of commercial

distribution.

The tape is recorded in the DCC format and contains digital audio and/or other data. Prerecorded

cassettes are intended to be used by consumers on DCC playback equipment.

Both cassette types are unique and only to be applied for the purposes described above.
General cassette specifications applicable for both types are included in this section.

Note: If measurements specified in the text are different from those in the figures, the

measurements of the figures are to be interpreted as valid.

Drawings are in European projection.

Note: All drawings and figures referred to in Chapter 5 can be found in Volume Il of this DCC

System Description.

For the definition of the sides and elements see Fig. 5.1.

5.1.2 Dimensions of the cassette

To guarantee interchangeability, the dimensions of the cassettes shall be in accordance with
Figures 5.1 to 5.12. To make the drawings more clear the slider is drawn only in Fig. 5.2.

Fig. 5.12 defines the dimensions for prerecorded cassettes only.

5.1.3 General tolerances for dimensions of the DCC cassette

Unless specified otherwise, the tolerances are:

dimension tolerance

lengtih (mm)}) > 0to 3 + 0.05
> 3to 6 + 0.06
> 6to 10 + 0.075
> 10to 18 + 0.09
> 18 to 30 + 0.105
> 30to 50 + 0.125
> 50 to 80 + 0.15
> 80 to 120 + 0.175%

angle (deg) + 1°
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5.1 General Cassette Specifications

5.1.4 Test environment
5.1.4.1 Mechanical stability of the cassette

The dimensions of the finished cassette, including labels and stickers where applicable, and loaded
with tape, shall be within the tolerances before and after a temperature test +95°C, RH<40%,
8 h, recovery 4 h and a humidity test +40°C, 85% RH, 8 h, recovery 4 h. Labels shall stay within
the outer dimensions after these tests.

5.1.4.2 Operational environment of the cassette in a DCC player

The cassette shall retain basic operational features within the temperature range of -10°C to
+80°C and a humidity range of 10 to 90% RH, non-condensing (see Fig 5.13 for the
climatogram). Basic operational features are defined as record, play, wind and search.

Note: DCC cassettes manufactured in 1992/1993 shall remain operational up to 60°C.

5.1.5 Datum planes A, B and C (Fig. 5.7)

Datum plane A shall be defined by the datum areas R, S and T, indicated by hatching.
Datum plane B shall be perpendicular to datum plane A and shall run tangential to the back of
datum hole U and datum hole V.

Datum plane C shall be perpendicular to both datum plane A and datum plane B and shall run
through the centre of datum hole U.

5.1.6 Datum holes
The datum holes are defined in Fig. 5.1, Fig. 5.7 and Fig. 5.11.
5.1.7 Support areas (Fig. 5.7)

The cassette shall be supported in the player within the hatched support areas.

The support areas shall be coplanar with datum areas A and B within + 0.05 mm. The datum
areas can also be used as support areas.

At the front the cassette can be supported within the two support areas at the left and the right of
the recess for the slider.

5.1.8 Cassette holding areas {(Fig. 5.7)

The cassette shall be pushed against the supports in the player within the cross-hatched areas.
The holding force has to be determined together with the support points in such a way that the
cassette is attached securely on the height supports of the player. The cassette shall not be defor-

med when the cassette is in the player under operational conditions. At the back the cassette shall
be held within the hatched area.
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5.1 General Cassette Specifications

Stiffness of the cassette

The cassette has to withstand a minimum holding force of 2 N applied by a pin of 3 mm diameter
on any position within the holding areas, while the cassette is supported on 4 pins of diameter
2 mm on the four cassette corners. All cassette dimensions shall remain within the tolerances.
To provide maximum stiffness the cassette has to be provided with two supports between the
lower and the upper shell, as shown in Fig. 5.6.

5.1.9 DCC Cassette recognition hole (Fig. 5.1)

The cassette shall be provided with a hole (hole 1) in the lower wall at the bottom side to
distinguish it from the analogue Compact Cassette. The DCC mode is indicated by an open hole 1.

5.1.10 Cassette handling
5.1.10.1 Changer grips (Fig.5.1)
The cassette shall be provided with two changer grips for an automatic changer mechanism.

5.1.10.2 Storage grips (Fig. 5.1)

The cassette shall be provided with two storage grips for fixing the cassette in storage devices.
5.1.10.3 Grip slot (Fig. 5.1)

The cassette shall be provided with a grip slot in the top to be used for car loaders or similar
mechanisms.

The positions and dimensions are shown in Fig. 5.1. The maximum width is defined by the boun-
dary of the label area.

5.1.11 Slider
5.1.11.1 Slider dimensions (Fig. 5.2)

The maximum dimensions of the slider and the recesses for the slider opener and the maximum
clearance between cassette and the slider are shown in Fig. 5.2.
The slider shall cover the reel holes. At the rear bottom side the slider shall be guided.

5.1.11.2 Slider operation (Fig. 5.2)

The recesses for the slider operation device are defined in Fig. 5.2. The surface of the entire
recesses must be smooth without any interruptions e.g. parting lines.

The opening force, measured parallel to the datum plane B shall be: maximum 0.7 N at the
beginning of the sliderstroke, and maximum 1.65 N at the end of the sliderstroke. The slider must
closed completely under all circumstances, without any external help.

The slider guiding has to be determined in such a way that the slider runs smoothly. When an
additional force of 0.5 N parallel to the datum plane C is applied, the operation force shall not
increase more than 0.2 N.
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5.1 General Cassette Specifications

5.1.12 Reels
5.1.12.1 Friction torque of the full reel

The friction torque of the full reel shall not exceed 1.5 mNm. The slider has to be in the open
position.

5.1.12.2 Friction torque of both reels

The friction torque of both reels without applied back tension torque, shall not exceed 2.7 mNm. If

a back tension torque of 0.8 mNm is applied to the nearly empty reel, the required torque to be

applied to the nearly full reel shall not exceed 4.5 mNm.

It is recommended to measure the friction torque with a friction torque measuring device, with the

following characteristics:

- The accuracy of the friction torque measurement must be better than + 0.1 mNm.

- The tapespeed during the measurement must be between 0.04 m/s and 0.10 m/s.

- The measuring device must be provided with a hold-back torque of 0.8 mNm, which can be
switched on and off.

- The slider has to be in open position.

5.1.12.3 Hub lock

To prevent unwanted unrolling of the tape and to minimize rattle the hub shall be locked when the
slider is closed.

5.1.13 Tape path and guiding elements

5.1.13.1 Tape path

The rated distance between datum plane A and the tape centre is the same as for Compact
Cassette and is shown in Fig. 5.9. The position and dimensions of internal tape guides are shown
in Fig. 5.3 indicated with the numbers 1..15. The elements are described in the table below. The
recommended position of insertion elements is indicated in Fig. 5.4. However the minimum
distance between head and datum plane B shall be 3.3 mm.

1and 15 = Reel

2 and 14 = Tension post
Jand 13 = Roller
4,12,5,11, 6 and 10 = Guiding pin
9and 7 = ALP

8 = Pressure pad

Note: - The position and use of the elements 2 and 14 are free to the manufacturers discretion
- The position and dimensions of the elements 3 and 13 are free to the manufacturers
discretion

- The perpendicularity related to datum plane A in the tilt direction shall be smaller than the
values mentioned in Fig. 5.3.
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5.1 General Cassette Specifications

5.1.13.2 Pressure pad (Fig. 5.10 A,B,C)

The dimensions and the position of the pressure pad are shown in Fig. 5.10A.
When the record/playback head is inserted into the cassette in accordance with the head position
in the play mode defined in Fig. 5.4, the force on the head shall be 0.21 + 0.08 N. The force

measured shall be within the tolerance field of the head position. For measuring purposes a head
with a radius of 6 mm shall be used.

5.1.13.3 Azimuth Locking Pins (ALP) (Fig. 5.10 A,B,C)

The cassette must be provided with Azimuth Locking Pins. The dimensions and the position of the
azimuth locking pins are shown in Fig. 5.10A and Fig. 5.10B. When the record/playback head is
inserted into the cassette in accordance with the head position defined in Fig. 5.4, the force F on
the ALP support bosses is 0.15 N < F < 0.50 N.

5.1.13.4 Capstan diameter (Fig. 5.4)
The diameter of the capstan shall not exceed 3 mm.
5.1.13.5 Head dimensions, FATG (Fixed Azimuth Tape Guiding) (Fig. 5.10 D,E)

The head has to be provided with two bosses on each side to support the ALP. The clearance
between the support bosses for the ALP and the tape edges on the upper side and the lower side
must be 0.1 mm +0.1/-0.05 mm. The bosses shall protrude beyond the housing in the tape
running area for 0.1 mm minimum.

Head dimensions indicated in Fig 5.10E which are marked with 1) are for reference only.
Application of FATG is required.

5.1.13.6 Shielding plate

It is recommended that the DCC cassette will be provided with a shielding plate behind the

pressure pad and the ALP, to reduce the noise signals in the head, induced by an external magnetic
field.

5.1.14 Tape winding (Fig. 5.6)

The magnetic coating on the tape shall face out of the cassette. Cassettes are loaded so that the
full reel is on the left side. When the tape moves from the left to the right reel, then the upper
side is defined as section A, and the lower side is section B.

The maximum reel diameter shall be 52 mm, as shown in Fig. 5.6.

5.1.14.1 Areas for tape (Fig. 5.6)

The areas to be kept free for tape are defined in Fig. 5.6. The area between reel and head area has

to be defined at the manufacturer's discretion. When the cassette is ejected, the area around the
capstan shall be free from tape.
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5.1 General Cassette Specifications

5.1.15 Cassette name and identification (Fig. 5.8)

The DCC logo shall be used to identify DCC cassettes complying with the specification.

The logo may be printed or recessed moulded. See Annex B for the logo use.

The logo shall be on the top of the cassette and may be on the bottom. The position is indicated in
Fig. 5.8. On the bottom the distance between logo and cassette front shall be 2.5 mm minimum
as indicated in Fig. 5.8.

5.1.16 Cassette deck interface
5.1.16.1 Reference pin(s) (Fig. 5.11)
The dimensions of the reference pin(s) shall be as defined in Fig. 5.11.

The height support planes for both the Compact Cassette and DCC shall be such that there is
enough clearance from the cassette when they are not used as height support planes. Depending
on the choice to support the cassette on the reference pins or on the front supporting areas, the
dimension a.) of the reference pin(s) has to be defined at the player manufacturer’s discretion.

5.1.16.2 Hub
The maximum hub dimensions are shown in Fig. 5.9.
5.1.17 Dimensions of the Leader and Trailer tape

The length of both the leader and the trailer tape shall be 370 mm + 30 mm. The width of the
leader and the trailer tape shall be 3.77 mm + 0.02 mm. The thickness of the leader and the
trailer tape shall be sufficient to allow the tape to withstand a peak load at tape end during winding
of 10 N, but shall not have a thickness of more than 20 um.

5.1.17.1 Surface structure of the Leader and the Trailer tape

Printings or coatings shall not exceed the specified total thickness and may not contaminate or
damage the DCC head.

5.1.17.2 Attachment to the hub

The attachment of the leader and the trailer tape to the hubs shall be capable of withstanding a
peak load at tape end during winding of 10 N. The manner of attachment is the manufacturer’'s
own individual choice. The maximum allowable misalignment of the leader and the trailer tape to
the hub is 0.5°.

5.1.17.3 Splicing

The splice shall be capable of withstanding a peak load force of 5 N during 3 sec. and a continuous
force of 1 N during 4 hours at a temperature of 40 degrees centigrade. The thickness of the
splicing tape shall not exceed 30 yum. The width of the splicing tape has to be determined so that
neither it protrudes the magnetic tape nor the leader/trailer tape, but may not be less than 3 mm.
The length shall be 16 mm + 3 mm. The splicing tape may not contaminate nor damage the head.
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5.1 General Cassette Specifications

5.1.18 Cassette weight
The weight of the cassette including tape shall be 70 g max.
5.1.19 Electrostatic charge

The maximum voltage due to the static charge after or during winding in one direction with a speed
of 17 rotations/sec. of the take up reel shall be 0.5 kV.

It is recommended that the slider and the head including the FATG and the ALP are grounded in
Play/Wind/Search modes. For this reason, the ALP requires an electrical resistance below 1000 Q.

5.1.20 Tape-capstan slip

The tape-capstan slip is defined as the difference between the tape speed Vb at the beginning of
the tape measured at 20°C, and the tape speed Ve at the end of the cassette measured at the test
temperature.
The tape-capstan slip (S) is quantified by the following equation:
S = (Vb-Ve)/Vb*100
Where: S = Slip rate
Vb = The tape velocity at the beginning of the cassette, measured under the conditions
as specified in chapter 4.
Ve = The tape velocity at the end of the cassette when Ve is measured at the test
temperature.

The tape-capstan slip shall not exceed 0.8% when measured in the temperature range of +5°C to
+60°C.

The tape-capstan slip shall not exceed 2.5% when measured in the temperature range of -10°C to
< +5°C.

The measuring deck, unless specified otherwise, must fulfill the following specifications in the
temperature range of -10°C to +60°C:

Winding torque
Hold back torque
Head position
Head

Capstan:

Capstan speed
Capstan material
Capstan diameter
Capstan roughness

Pressure roller:
Pressure roller material

: 2.5 mNm

: 0.5 mNm

: 3.55 mm from datum plane B

: Defined DCC head provided with FATG's

: Constant DCC play back speed.

: SUS420J2 (According to DINX30Cr13)
: 2.2 mm

: Ra = 0.035 yum

: Chloroprene rubber

Pressure roller diameter :13.5 mm

Pressure roller width : 6 mm

Pressure roller hardness : 65 Sh A (at environmental conditions acc. to Chapter 4)
Pressure force :3N

The frequency of the recorded signal must be constant all over the tape.

The defined DCC head can be ordered from Philips Consumer Electronics B.V. (see Preface).
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5.2 Blank DCC Cassette

5.2 Blank DCC Cassette

5.2.1 Label and window area

5.2.1.1 Label area (Fig. 5.8)

The cassette may be provided with three label areas.

The labels shall not extend beyond the height of the cassette. The maximum permitted depression
is 0.3 mm, except for the top label area of which the depression is 0.5 mm maximum. The label
dimensions are at manufacturers discretion, but they shall not exeed beyond the hatched areas of
Fig. 5.8.

5.2.1.2 Window area (Fig. 5.8)

Part of the reels may be visible somewhere within the hatched area at the manufacturer's
discretion.

The window through which a part of the reels can be seen shall not extend beyond the height of
the cassette.

5.2.2 Recognition holes
5.2.2.1 Dimensions (Fig. 5.1)

The positions and dimensions are shown in Fig. 5.1. A closed hole has a maximum depth of 0.1
mm. An open hole has a minimum depth of 1.6 mm. If, for manufacturing reasons, cassette shells
are moulded with integral break-out lugs at the position of the recognition holes, which break-out
lugs are designed for removal at a later stage, then the gap between the boundary of a recognition
hole and a non-removed lug shall be 0.3 mm maximum.

5.2.2.2 Erasure protection {Fig. 5.1)

Recognition of erasure protection shall be possible from the bottom and the rear side of the casset-
te (hole 2, and the back recognition hole). The cassette shall be provided with a device allowing
the user to open and close both the erasure protection holes simuitaneously. The device shall be
operated at the bottom side as indicated in Fig. 5.1. At the rear side the closed hole has a
maximum depth of 0.3 mm and the open hole a minimum depth of 3 mm. When the hole is
closed, the maximum gap between cassette and device shall be 0.3 mm. The cassette shall be
capable to withstand a force of 0.5 N. The force to open and close the erasure protection hole
shall be 1 N minimum and the stroke shall be 3 mm minimum. When the erasure protection holes
are closed, recording shall be impossible on both sections of the tape. When the erasure protection
holes are open, recording shall be possible on both sections of the tape. The record protected
state of the cassette must be indicated by a pictogram located close to the indication hole. The
pictogram drawn in Fig. 5.1 is recommended.
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5.2 Blank DCC Cassette

5.2.2.3 Playing time and thickness indication (Fig. 5.1)

The cassette shall be provided with three recognition holes (holes 3, 4, 5) for distinguishing the
playing time.
The tape length shall be determined by the following formula:

L =[(1.03*Vt*T*60/1000)1/2(+1,+3) m
Vt: Tape speed in mm/s
T : Playing time in min.

Example for a 90 minute cassette:

Vt = 47.6 mm/sec.
T = 90 min
L =1324( +1,+3) m

Lmax = 135.4 m

The time code is as follows:

Total playing time hole 3 hole 4 hole 5
{min]

45 open open open
60 closed open open
75 open closed open
90 closed closed open
105 open open closed
120 closed open closed
undefined length open closed closed

The tape thickness can be detected by hole 5.

An open hole indicates a total tape thickness of 12 ym and a closed hole indicates tape with lesser
thickness, except for the undefined length (hole 3 open, hole 4 closed, hole 5 closed).

A closed recognition hole shall be constructed so that it can withstand a force of 0.5 N.

Cassettes with a total playing time of above 90 minutes are subject to a specific release
investigation and have to be sent to Philips Consumer Electronics B.V. (see Preface).

5.2.2.4 Optional recognition holes (Fig. 5.1)

Three optional recognition holes (holes 6, 7 and 8) are defined on the cassette, on the bottom left.
The holes are reserved for future use, and shall be closed.

5.2.2.5 Splicing tape

The reflectivity of the material shall be more than 70% for a light source with a wavelength of
920-960 nm. For the measuring method see section 6.9.2.2.

5.2.2.6 Reflectivity at the back of the leader and trailer tape

It is recommended to use leader tape and trailer tape with a reflectivity of more than 70% for a
lightsource with a wavelength of 920-960 nm. For the measuring method see section 6.9.2.2.
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5.3 Precorded DCC Cassette

5.3 Prerecorded DCC Cassette
5.3.1 Recognition holes
5.3.1.1 Tape length and thickness indication (Fig. 5.1)

Neither tape length nor thickness of prerecorded tapes are prescribed. Prerecorded cassettes are
indicated by means of closed holes 3, 4 and 5 (absence of the recognition holes 3, 4, 5).

105 and 120 minutes tapes are subject to a specific release investigation and have to be sent to
Philips Consumer Electronics B.V. (see Preface).

5.3.1.2 Erasure protection

Prerecorded cassettes are protected against erasure by the absence of the erasure protection holes
{see section 5.2.22). These cassettes cannot be recorded on consumer recorders.

5.3.2 Label and window area (Fig. 5.12)

5.3.2.1 Window area

There is no window defined for prerecorded cassettes.
5.3.2.2 Extended label

The cassette has to be provided with a one-piece label which covers the top and the back label
area. The minimum dimensions are shown in Fig. 5.12.

The proposed dimensions of the label shown in the same figure can be adapted at the
manufacturer’'s discretion.

To prevent damage of the label from the underneath of the cassette, the upper cassette half must
not have holes above the reels.

5.3.2.3 Bottom label and printing area
The bottom label area has the same dimensions as defined in section 5.2.1.

For printing the whole bottom side, including the slider and excluding the logo areas, can be used.
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5.3 Precorded DCC Cassette

5.3.2.4 L-cover

The label shall be protected by means of a non-detachable plastic cover.

The depression on the top should be 0.15 mm + 0.15 mm in order to prevent scratches.
The L-cover shall not extend beyond the height of the cassette.

The dimensions of the label area are shown in Fig. 5.12. The maximum gap between the cassette
halves around the L-cover and the L-cover shall be 0.3 mm.

To prevent a sharp edge between the L-cover and the label area, the rib has to be shortened by 0.8
mm, as shown in Fig. 5.12 marked X.

5.3.2.5 Reflectivity of the splicing tape

It is recommended to use splicing tape with a reflectivity of more than 70% for a lightsource with a
wavelength of 920-960 nm. For the measuring method see section 6.9.2.2.

5.3.2.6 Reflectivity of the rear of the leader and trailer tape

It is recommended to use leader and trailer tape with a reflectivity of more than 70% for a
lightsource with a wavelength of 920-960 nm. For the measuring method see section 6.9.2.2.
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6.1 Scope

6. TAPE
6.1 Scope

This specification applies to magnetic tapes suitable for the DCC system.

The purpose of this specification is to define the characteristics of the tape for use with the DCC
system.

Refer to section 6.9 for the description of the measuring methods.
6.2 Types of tape
CrO, tape or its equivalent

Note: For high speed duplication, bulk erased tape should only be used with residual flux < 1% of
remanent flux. No overwriting should be used.

6.3 Reference and calibration cassettes (DRT1)

DRT1 reference tape should be used for comparing the characteristics of the tapes under test with
the reference tape. Sub-reference tape with compensation factors can be used as reference tape
for the measurements of the R.F. characteristics. Calibration cassettes "DCC Level Tape 0 dB-9.6
kHz" and "DCC Level Tape O dB-48 kHz" are available for indirect calibration of DCC record and
playback electronics. Reference tape, sub-reference tapes and calibration cassettes can be ordered
from Philips Consumer Electronics B.V. (see Preface).

6.4 Mechanical properties

6.4.1 Tape width (including tape width variation) :3.78 = 0.01 mm
6.4.2 Tape width variation < 6 um
6.4.3 Total tape thickness Version 1 :12.0 £+ 0.8 um
Version 2 :9.0 £ 0.8 um
Note: 9 um tapes are subject to a specific release investigation.
6.4.4 Yield strength F 1% - longitudinal direction : F = 1.4 N
- transverse direction : F > 0.7 N
6.4.5 Residual elongation :<0.2%
6.4.6 Static longitudinal curvature : < 5mmperm

6.4.7 Dynamic single-sided edge

variation for upper and lower edge : < 6 uym (prerecorded tape only)
6.4.8 Abrasiveness/corrosiveness at: -10°C : > 250 hours
+ 5°C, 50% RH : > 500 hours
+20°C, 60% RH : > 1500 hours
+40°C, 90% RH : > 500 hours
+60°C, 25% RH : > 250 hours
Use unused cassettes for each test
6.5 Optical and electrical properties
6.5.1 Transparency : < 20 % for A = 920 - 960 nm
6.5.2 Reflectivity (back) : < 20 % for A = 920 - 960 nm
6.5.3 Coating resistance : < 10" Ohm/square
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6.6 Tape characteristics

6.6 Tape characteristics

All properties, unless specified otherwise shall be measured at the calibrated recording current
leus200c- FOr the measurement of |, ,.c See section 6.9.4.2. The figures mentioned below are all
related to the reference tape.

6.6.1 Signal characteristics, measured on blank cassettes only

Recording current sensitivity: < 1 dB
Temperature dependency of the recorded level: + 1 dB

Relative signal output level U;:

48 kHz: > -1dB, < + 5dB
24 kHz: > -3dB, < + 2dB
96kHz: > -3dB, < + 2dB
6.0kHz: > -3dB, < + 2dB
30kHz: > -3dB, < + 2dB
1.2kHz: > -3dB, < + 2dB

Relative frequency response
Output (9.6 kHz = 0 dB)
48 kHz: > -1.5dB, < + 5dB
24 kHz: > -1.5dB, < + 2dB
6.0kHz: >-2dB, < + 1.5dB
3.0kHz: >-2dB, < + 1.5dB
1.2kHz: > -2dB, < + 1.5dB

Overwrite characteristics
Remaining 9.6 kHz signal W (48 kHz overwrite): = -1 dB
Remaining 1.2 kHz signal W (6 kHz overwrite): = -1 dB
Remaining 1.2 kHz signal W (48 kHz overwrite}: = -1 dB

Temperature dependency of overwrite characteristics
Woao20:Waose0r W.10i200 Waor.10 9.6 kH2(48 kHz overwrite): = -1 dB
Woo20-Waoseor W.toi200 Waor1o 1.2 kHz(6 kHz overwrite): = -1 dB
Woo:20-Waosor Weyorzor Waorio 1.2 kHz(48 kHz overwrite): = -1 dB

Functional overwrite characteristics
Deck A is adjusted such that it records 9.6 kHz on a DRT1 tape 2 dB above the level of
the DCC Level Tape 0 dB-9.6 kHz, for the average of track O-7.
Deck B is adjusted such that it records 9.6 kHz on a DRT1 tape 0.5 dB below the level
of the DCC Level Tape O dB-9.6 kHz, for the average of track 0-7.

The test is done with 10 cassettes. For each of these:

The cassette is fully recorded with DCC format on side A and B on deck A.

The cassette is fully overwritten with DCC format on side A and B on deck B.

The overwrite is played back. The overall SER (average of 8 main data tracks) should be
better than 5*E-4 {recommendation).

Noise
Carrier-to-noise ratio > -6 dB

© Philips Consumer Electronics B.V., September 1994

D R A FT CONFIDENTIAL 6-2




DCC System Description
Chapter 6 Tape

6.6 Tape characteristics

6.6.2 Symbol error rate, measured on prerecorded and blank cassettes
Symbol error rate requirements:
1- Main data

Measurement window should be 5 min.

A - Number of uncorrectable symbols (C2 Hard flags): 0

B - Number of critical frames: < 1

C - Overall SER (average over 8 main data tracks): < 1E-4

If the SER is = 1E-4 then the ERROR FRAME SYMBOL ERROR RATE (EFSER) is calculated
for that track.

If the EFSER < 2.604 E-3 (< 4 errors per error frame) then the track is passed.

2 - Aux data

A - Number of frames without valid Aux symbols: 0
B - Aux symbol error rate (SER): < 5E-3

Definition of a SYMBOL ERROR:

The bits of DCC are grouped in 8-bit symbols. A symbol is in error if the value of the 8 bit symbol
during playback is different from the original 8 bit symbol during recording.

The number of symbol errors is determined by counting the Main data symbols:
- changed by the C1 error correction (but not by the C2 error correction)

- changed by the C2 error correction

- uncorrectable by the C2 error correction (C2 Hard flags)

For the Aux track the symbol errors are found by counting the symbols:
- changed by the C, x error correction
- uncorrectable by the C,,, error correction {(Aux flags)

Definition of the SYMBOL ERROR RATE (SER) per track:

The SER is found by adding all symbol errors in 1 track during the measuring time together and
dividing the sum by the total number of symbols in 1 track.

Definition of the ERROR FRAME SYMBOL ERROR RATE (EFSER):

The EFSER is found by calculating the SER per track of the frames with errors (neglecting the error
free frames).

All symbol errors in 1 track during the measuring time are added, divided by 1536 (the number of
symbols in 1 frame per track) and divided by the number of frames with errors in that track.
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6.7 Storage tests

Definition of a CRITICAL FRAME:

If the number of errors in a track in one frame is less than 5, then it is very likely that these errors
are corrected by C1. Therefore these errors will not contribute to the possibility of an
uncorrectable C2 codeword. A frame is called not critical if, after the tracks with less then 5 errors
are neglected, it fullfills at least one of the following criteria:

1 - the error rate is < 8.138E-3 (< 100 errors per frame). These errors must be located in more
then 2 tracks

2 - all errors are located in 1 track

3 - all errors are located in 2 tracks AND the error rate is < 4.07E-2 (<500 errors per frame)

All other frames are called critical.

Definition of the AUX SYMBOL ERROR RATE:

The Aux track contains maximum 4x48 symbols in 1 frame (exclusive of the header). In a non-
labelled frame only 2 blocks of 48 symbols are written. In a labelled frame all 4 blocks of 48
symbols are written.

If 95 or less errors are measured (the frame was labelled) the Aux symbol error rate is : the number
of errors divided by 192,

If 96 or more errors in 1 frame are measured the frame is considered to be non-labelled. The Aux
symbol error rate is: the number of errors minus 96 divided by 96.

If 192 errors are measured, the frame contains no valid Aux symbols.
Measuring method

The measuring conditions are;

Measuring signal : DCC signal with non-labelled Aux track.
Measuring equipment : AR350D' deck or equivalent
Measuring time : 2 5 minutes (= 1758 frames).

Note: All other measuring methods are permitted but must be correlated with the procedure of
section 6.6.2.

6.7 Storage tests, measured on prerecorded and blank cassettes

During these tests no functional problems during playback, wind or search may occur.
Signal loss, at 48 kHz, tape in cassette (24 h acclimatization):

6 hours at +70°C/RH 10-20% < 3.5dB
24 hours at -30°C < 1.5dB
21 days at +40°C/RH 85% < 3.5dB
21 days at -10°C < 1.5dB

! The AR350D deck is a selected DCC tape deck for testing and reference purposes.

For more information please contact Philips Consumer Electronics B.V., (see Preface).
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6.8 Durability tests

6.8 Durability tests

6.8.1 Play test

40 cycles +20°C/RH 60%
40 cycles +40°C/RH 85%
40 cycles +60°C/RH 10-25%
40 cycles -10°C

Use unused cassettes for each test.
During these tests no basic functional problem during playback, wind or search may occur.
One cycle means one full tape run in normal play of Sector A, and fast rewind of Sector A.
6.8.2 Play, search and wind test
During these tests no basic functional problem during playback, wind or search may occur.

The number of cycles under the climatical conditions shall be as defined in section 6.8.1. The
following test sequence shall be done for D30 and D60 cassettes:

Location in playing time

Sequence D90 cassette D60 cassette
Start 0 minutes 0 minutes
wind to 20 13
search forward to 25 17
search backwards to 20 13

play to 27 18
rewind to 19 13
wind to 29 19

play to 37 25
rewind to 29 19
search forward to 35 23
search backwards to 29 19

play to end end
rewind to 39 26
wind to end end

Next the player is switched over to Sector B, followed by this cycle at Sector B. Playing times on
cassettes with other lengths should be adapted proportionally.

© Philips Consumaer Electronics B.V., September 1994

D RA FT CONFIDENTIAL 6-5




DCC System Description
Chapter 6 Tape

6.9 Measuring methods for DCC tape properties

6.9 Measuring methods for DCC tape properties

Testing environment

All properties, unless specified otherwise, shall be measured at a temperature of 20 =+ 2°C at a
relative humidity of RH = 55 to 65% and an atmospheric pressure between 86 kPA and 106 kPA.
The samples to be measured must be stored for 24 h under the above conditions.

6.9.1 Mechanical properties

6.9.1.1 Tape width

Prepare 8 samples with a length of 100 mm on arbitrary points of one tape. Measure the width of
the center part of each sample (covered with a glass) 5 times to obtain the average of the tape
width of this sample. The 8 averaged values obtained must stay within the tape width tolerance
field (see 6.4.1). Calculate the average of the 8 values to obtain the tape width.

6.9.1.2 Tape width variation

The difference between the maximum and minimum of the 8 values is defined as the tape width
variation.

6.9.1.3 Tape thickness

The tape thickness is defined as an average value of a defined number of measurements, expressed
in um.

Method

The tape is placed between a measuring block and a measuring pin. The top of the pin has a
spherical shape with a diameter of 60 mm. The measuring pin is coupled with an instrument that
has a reading accuracy of 0.1 ym (force of the measuring pin: 0.2 - 0.4 N).

6.9.1.4 Yield strength (F 1%)

The measurements are made in accordance with ISO Recommendation R 527. The length of the
test sample shall be 200 mm. The rate of elongation for all tensile tests shall be 100 mm/min.

The yield strength (F 1%) is defined as the force necessary to produce 1% elongation of the tape.

6.9.1.5 Residual elongation

The tape shall be subjected to a force of 2 N for a period of 3 minutes; the measurement (with
negligible force < 0.25 N) is made 3 minutes after the applied force has been removed.

The residual elongation is expressed as a percentage of the original tape length.
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6.9 Measuring methods for DCC tape properties

6.9.1.6 Static longitudinal curvature

A tape sample of 1 m is allowed to unroll and assume its natural curvature on a flat surface. The
maximum deviation of the edge of the tape from a straight line joining the extremities of the tape
sample is defined as the static longitudinal curvature.

6.9.1.7 Dynamic single-sided edge variation

The dynamic single-sided edge variation is defined as the value, expressed in mm, for the peak to
peak amplitude of a tape edge.

See Fig. 6.1 for the measurement setup.

The tape must be transported by a dual capstan system. The tape must be guided by the tape
guide "G". The height and the angle of the tape guide are adjustable. The width of the tape guide
is 3.800 mm, its length is 22 mm.

The tape position is limited by two fixed limiters "L" with a width of 3.795 mm.

The tape height is adjusted by tape guide "G", such that the tape runs through the limiters "L",
barely touches the borders of the limiters.

The measurement unit "M” must be provided with a sensor, positioned at each edge of the tape, to
measure the variation at each edge of the tape.

Tape movement direction: From the tape guide "G" towards the measuring unit "M",
Tape tension: 14N £ 04N
Tape speed: 3.0m/s

6.9.1.8 Abrasiveness/corrosion (see Fig. 6.3)

The abrasiveness of the tape is the tendency of the tape, supplied in a DCC cassette, to wear the
DCC head. The corrosiveness of the tape is the tendency of the chemicals in the tape to corrode
the head. Both properties are measured simultaneously.

The abrasiveness/corrosiveness of the tape is expressed in the number of hours at which both the

following criteria are met:

- The largest breakdown of the coating, (within a surface area of 3.8 mm x 0.8 mm symmetrical
around the head gap as defined in Fig. 6.3), may be 20 um maximum.

- The DCC head must keep its functionality.

Method

The abrasion/corrosion is measured using a DCC deck comprising a DCC head. This DCC head can
be ordered from Philips Consumer Electronics B.V. (see Preface).

The head position is 3.3 mm from datum plane B (refer to chapter 5). After each 100 passes (=75
hours for a D90 cassette) the cassette must be replaced with a new one.

The measurements done under the different climatic conditions may not exceed the specified
values.
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6.9 Measuring methods for DCC tape properties

6.9.2 Optical properties
6.9.2.1 Transparency (see Figure below)

The transparancy is defined by convention as the relationship between the intensity of the light
beam which passes through the test piece, related to the intensity of the light beam when the test

piece is removed. The transparency value is expressed as the percentage ratio of the two
readings.

Calibraticn of the measurement setup

The IR transmitter, formed by the LED, emits light of a wavelength between 920 and 960 nm. The
mask shall have a thickness of 2 mm and a circular aperture diameter such that the area is 80% of
the active area of the IR receiver. The surface of the mask shall be matt black. The test piece
shall be held firmly against the mask to cover the aperture and to ensure that no ambient light leaks
passes. The IR transmitter is positioned perpendicular to the mask. The IR receiver must be
capable of measuring light of the specified wavelength with an accuracy of nominal 1%. The
distance from the emitting surface of the transmitter and the mask shall be:

L = d/2tan a
where a is the angle where the relative intensity of the IR transmitter is equal to, or greater than,
95% of the maximum intensity of the optical axis. The measurement setup must be stable and

must be shielded from external light by a matt black case.

Measurement

With no test piece mounted, the current of the LED must be varied until the output of the IR
receiver equals a suitable value (U1). The power dissipation of the LED must be far within its
maximum limit. With the test piece mounted on the mask, the output of the IR receiver must be
measured again (U2). The light transmittance is calculated using the formula:

Light transmittance (%) = U2/U1 x 100%

OPT. AXIS o T
¥ ﬁ\} """ /) T I R
IR TRANSMITTER

N\
IR RECEIVER

TEST PIECE
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6.9 Measuring methods for DCC tape properties

6.9.2.2 Reflectivity

The reflectivity is defined as the relationship between the reading obtained from the measuring
equipment with the test piece placed and the reading when the test piece is replaced by a 100%

reflective mirror. The reflectivity value is expressed as the percentage ratio of the two readings.
{see fig below).

Calibration of the measurement setup

The IR transmitter, formed by the LED, emits light of a wavelength between 920 and 960 nm. It is
recommended to band the emitted light by means of a lens.

The LED is positioned with an angle of 28 degrees to the perpendicular line of the mircor. The
reflection factor of the mirror equals >99.5%

The IR receiver which is capable of measuring light of the specified wavelength, is also placed with
an angle of 28 degrees to the perpendicular line of the mirror.

The distances of the transmitter and receiver to the mirror do not influence the measurement

accuracy, but should be less than 1 cm. Be sure that the measurement setup is stable and is
shielded from external light.

Measure the output (U1) of the IR receiver and the input current (I11) of the IR transmitter.

Measurement

Replace the mirror by the tape to be measured. Be sure that the light is banned in the centre of the
tape and that the tape surface is not deformed. Vary the input current of the LED until the output
of the IR receiver equals U1. Be sure that the power-dissipation of the LED is far within its

maximum limit. Now measure the value of the input current (12) and calculate the reflection factor
using the formula:

Reflection factor (%) = 11/12 x 100%
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6.9 Measuring methods for DCC tape properties

6.9.3 Magnetic and electrical properties
6.9.3.1 Coating resistance (See Fig. 6.2)

The coating surface resistance is defined as the electric square resistance of a length of tape equal
to the tape width, expressed in Ohms.

Method
Place the tape with the coating side over the measuring electrodes and apply a weight of 5 N/mm?
on both tape ends (the cross-section of each electrode shall be a quarter of a circle of radius 1 cm).

The mm? stands for the intersection area of the tape.

Measure the electrical resistance with a MOhm meter.
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6.9 Measuring methods for DCC tape properties

6.9.4 Tape characteristics measured according to DCC System Description

Calibration tapes for adjusting the reference recorder are to be used. Cassettes and pancakes can
be ordered from Philips Electronics B.V. {see Preface}.

6.9.4.1 Conditions

Measurements according to the DCC System Description have to be carried out in a carefully
adjusted DCC player, referred to as a reference recorder. This reference recorder should have the
facility to adjust and measure the recording current. The signal output level has to be measured at
a test point at the output of the linear head amplifier.

The read amplifier must have a flat frequency response and have a negligible harmonic distortion.
Recordings ar:d measurements are to be executed on bulk-erased DCC cassettes.

6.9.4.2 1. 200c: lew100c @and Ly, g0o.c Measurement method

l.u.200c 1S defined as the recording current which is necessary to obtain the same output at
playback, as the output of the calibration tape.

The measurements are done at a temperature of + 20°C/RH = 40%-70%.

The output of the calibration tape, which is recorded with a 9.6 kHz signal, is measured during
playback.

The recording current of a 9.6 kHz signal on the tape to be tested is varied such that the output
during play back equals the output of the calibration tape. The thereby obtained value of the
current is defined as the calibrated recorded current | .

l.u100c is Obtained by varying the 9.6 kHz recording current for recordings made on the reference
tape at a temperature of -10°C such that the output equals the output level of the calibration tape,
played back at +20°C.

l.u.s0-c IS Obtained by varying the 9.6 kHz recording current for recordings made on the reference
tape at a temperature of +60°C such that the output equals the output level of the calibration
tape, played back at +20°C. The recording is done at RH = 10%-25%.

6.9.4.3 Recording current sensitivity

The recording current sensitivity is defined at play back as the difference of signal output,
expressed in dB, due to a variation of the recording current.

The output of a 9.6 kHz recording on the tape to be tested is measured with the recording level of
l.us200c +1 dB and with the recording level of 1, 0. -1 dB. The difference is expressed in dB.
The same procedure is repeated for the reference tape. The difference between the figures of both
procedures may not exceed the specifified value.
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6.9.4.4 Temperature dependency of the recorded level

The temperature dependency of the recorded level is defined as the ratio of the output of a 9.6 kHz
recording made at -10°C (respectively at +60°C) with the recording current |.,.,... (respectively
leu+s0oc) ON the tape to be tested, compared to the output of a 9.6 kHz recording made at +2C°C
with the recording current | ,,,.-. on the tape to be tested. The temperature dependency is
expressed in dB and may not exceed the specified value.

6.9.4.5 Relative signal output level U,

The playback output level of a 48 kHz square-wave signal with a duty cycle of 50%, which is
recorded on the tape to be tested at the calibrated recording current |, ,0.c is measured.

The same procedure is repeated for the reference tape.

The relative signal output level shall be expressed in dB as the ratio relative to the playback output
level of the tape to be tested and the playback output level of the reference tape with the following
formula:

U,(dB} = 20 log U, /U,

where U, = playback output level of the test tape
U, = playback output level of the reference tape

The relative signal output level at other frequencies shall be measured in the same way as
described above, taking into account that the recording current has the same value as the
calibrated recording current |, ,0-c at 48 kHz.

Repeat these measurements with the remaining specified frequencies.

6.9.4.6 Relative frequency response U,

The relative frequency response is defined as the ratio of the output level of a square-wave signal
with a duty cycle of 50%, of a certain frequency which is recorded on the tape to be tested at the
calibrated recording current I, , ,.c, and the signal output level at 9.6 kHz.

For this procedure a 9.6 kHz squarewave signal is recorded on the tape to be tested at the
calibrated recording current |l ..., followed by a squarewave signal of the other frequency

recorded with the recording current |, ,o0c.

The frequency response can now be obtained by measuring both fundamental frequency outputs.
The difference between the output levels is expressed in dB.

The same procedure shall be repeated for the reference tape.

Both frequency response characteristics must be normalized at 9.6 kHz = O dB.
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6.9 Measuring methods for DCC tape properties

6.9.4.7 Overwrite characteristics
9.6 kHz signal overwritten with a 48 kHz signal

The 9.6 kHz square-wave signal recorded at the calibrated recording current lews200c Shall be
overwritten by a 48 kHz square-wave signal at the recording current |y, oec.

The ratio (W, of the original and the residual playback fundamental frequency signal output levels
of 9.6 kHz, expressed in dB, shall be measured for the tape to be tested. The same procedure
shall be repeated for the reference tape resulting in W,.

The overwrite characteristic is expressed by:

W (dB) = W, - W,

W, is the ratio of the original fundamental output level and the residual fundamental output level of
the tape to be tested, expressed in dB.

W, is the ratio of the original fundamental output level and the residual fundamental output level of
the reference tape, expressed in dB.

1.2 kHz signal overwritten with a 6 kHz signal

The 1.2 kHz square-wave signal recorded at the calibrated recording current l.y.200c +1.2 dB shall
be overwritten by a 6 kHz square-wave signal at the recording current luc200c + 1.2 dB.

The difference (W,) of the original and the residual playback fundamental frequency output levels of
1.2 kHz, expressed in dB, shall be measured for the tape to be tested. The same procedure shall
be repeated for the reference tape resulting in W,.

The overwrite characteristic is expressed by:
W (dB) = W, - W,

W, is the ratio of the original fundamental output level and the residual fundamental output level of
the tape to be tested, expressed in dB.

W, is the ratio of the original fundamental output level and the residual fundamental output level of
the reference tape, expressed in dB.

1.2 kHz signal overwritten with a 48 kHz signal

The 1.2 kHz square-wave signal recorded at the calibrated recording current lys200c +1.2 dB shall
be overwritten by a 48 kHz square-wave signal at the recording current l.y+200c +3.2 dB.

The difference (W,) of the original and the residual playback fundamental frequency output levels of
48 kHz, expressed in dB, shall be measured for the tape to be tested. The same procedure shall be
repeated for the reference tape resulting in W,.
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Track Configuration

Figure 7.1
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8.1 Recording parameters for prerecorded tapes

8. RECORDING PARAMETERS

8.1 Recording parameters for prerecorded tapes

See also the calculation formulae in section 8.3.

8.1.1 Recording signals

8.1.1.1 Main data channel bit length

For the Main data channels, the length of each bit recorded on tape is 0.496 um = 3%.
8.1.1.2 Aux data channel bit length

For the Aux data channel, the length of each bit recorded on tape is 3.967 pm + 3 %. The Aux
data channel will be recorded by using write pulses with a repetition rate equal to the Main data
channel bitrate. So each Aux data channel bit is written by means of 8 write pulses with the same
polarity.

8.1.1.3 Polarity

Bits will be recorded with the polarity as in Fig 8.1.
8.1.2 Recording levels

8.1.2.1 Measuring method

Levels are measured by recording square waves of 9.6 kHz (5 Tuan) and 48 kHz (1 T,,,.) on the
tape to be tested, after which during playback the fundamental frequency level is measured.
The relative 9.6 kHz level is the difference of the measured output of this tape to be tested and the

measured outputs of the prerecorded DCC Level Tape 0 dB-9.6 kHz and DCC Level Tape O dB 48
kHz, expressed in dB.

The ratio of the 48 kHz level and the 9.6 kHz level is called resolution. The relative 48/9.6 kHz
resolution is the difference of the measured resolution of the tape to be tested and the measured
resolution of the prerecorded DCC Level Tapes, expressed in dB.

8.1.2.2 Main data

The allowed relative 9.6 kHz level and the relative 48/9.6 kHz resolution for each of the main data
channels is:

relative 9.6 kHz level :-4dBto + 4 dB

relative 48/9.6 kHz resolution :-2 + XdBto + 6dB

In case the relative 9.6 kHz level > - 1 dB : X = 0 (dB)

In case the relative 9.6 kHz level < - 1 dB : X = -1 - {relative 9.6 kHz level)

8.1.2.3 Allowed relative level for the Aux data channel

relative 9.6 kHz level :-4dBto + 4dB
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8.2 Recording parameters for consumer recorded tapes

8.2.2.3 Resolution for each Main data track
relative 48/9.6 kHz resolution: -2dBto + 4dB

8.2.2.4 Temperature effect

Within the temperature operating range of a DCC recorder, the 9.6 kHz recording level of each
track must fulfill the description in section 8.2.2.2. At the same time the relative average 9.6 kHz
level of channel 0...7 is recommended to be within the following limits respective to the recording
made at an ambient temperature of +20°C.

relative average 9.6 kHz level: -1dBto + 1dB
8.2.2.5 Aux data track level

The write current for Aux data must be 1.2 dB + 0.2 dB higher than the current used for Main

data, for an Aux data record head track with an identical structure as the record head tracks for
the Main data channels.

8.2.2.6 Non identical structure of the record channels

If the recording Aux track structure is not identical to the Main data track structure, the Aux data
record current must be such that a recording of 1.2 kHz square wave on the DRT1 Reference Tape
gives a fundamental frequency level which equals the level of a recording made with a head and
current as described in section 8.2.2.5.

8.2.2.7 Aux data erase method

When old Aux data must be erased, as described in section 11.4.2, this may be done by overwrite
with a high frequency signal or by overwrite with new Aux data signal. The frequency used for the
high frequency signal for this Aux data erase must be 48 kHz or higher.

8.2.2.8 Aux data erase current

For Aux data erase with a high frequency signal, the write current must be increased by more than
1 dB compared to the Aux data current. More than 2 dB increase is recommended.

8.2.3 Tape speed during recording

The permitted tape speed during recording is 4.76 cm/s + 3% when measured in the frequency
range from O to 0.5 Hz.

During high speed copying the only permitted tape speed is 9.52 cm/s + 3% when measured in
the frequency range from O to 1 Hz. In this case the bitrates as described in sections 8.2.1.1,
8.2.1.2 and 8.2.2.7 must be doubled.

The tape speed variation during recording must be below 2.5% peak, when measured in the
frequency range from 0.5 Hz to 500 Hz.

The tape speed variation during recording must be below 1% peak, when measured in the
frequency range from 500 Hz to 2 kHz.

During high speed copying the frequencies above must be doubled.

Measurement method: T.B.F.
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Chapter 8 Recording Parameters

8.3 Calculation formulae

8.2.4 Recording direction

The recording direction is as specified in chapter 7.

8.2.5 Erase method

Main data : by means of overwrite with new Main data.

Aux data : by means of overwrite with new Aux data, or by means of overwrite with a high
frequency signal as described in sections 8.2.2.7 and 8.2.2.8

8.3 Calculation formulae

relative 9.6 kHz Level (sections 8.1.2.2, 8.1.2.3 and 8.2.2.2):

relative 9.6 kHz Level = O, - O,

O, = 20 Log (output level of the tape to be tested)

0. = 20 Log (output level of the DCC Level tape 0 dB-9.6 kHz)

relative average 9.6 kHz Level vs temperature (section 8.2.2.4):

relative average 9.6 kHz Level = AvgT - Avg20

AvgT is the average 9.6 kHz output, recorded at temperature T and expressed in dB:

AvgT = 20 Log ({sum of channels O to 7) / 8)

Avg20 is the average 9.6 kHz output, recorded at +20°C and expressed in dB:

Avg20 = 20 Log ({sum of channels O to 7) / 8)

relative resolution (sections 8.1.2.2 and 8.2.2.3):

relative 48/9.6 kHz resolution = Rt - Rc

Rt is the resolution expressed in dB of the tape to be tested:

48 kHz output level
9.6 kHz output level

Rt = 20 Log

Rc is the resolution expressed in dB of the DCC Level Tape O dB-48 kHz and DCC Level Tape O db-
9.6 kHz:

48 kHz output level

Rc = 20 Log
9.6 kHz output level

© Philips Consumer Electronics B.V., September 1994
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Chapter 9

DCC System Description

9.1 Parameters

Modulation

9. MODULATION

9.1 Parameters

The modulation scheme is 8 - 10 modulation.

ch

The characteristics are shown below:

Tmin Tmax Tm.x/Tmin Tw A min max

DC

0.8T 4T 5 0.8T 0.992 4.96

free

time interval of one unmodulated data bit.

minimum time interval between magnetic transitions
maximum time interval between magnetic transitions
detection window

minimum wavelength (ym) of Main data

maximum wavelength (zm) of Main data

time interval of 1 modulated data bit (T,, =0.8 T)

9.2 Modulation method

The modulation table is shown in 9.3.
The code word is selected by the data word and the Digital Sum Value (DSV) of the previous code

word: DSV old.

left bit (MSB) is shifted out first. See also Fig. 9.1.

The table shows the code words in NRZ notation (decimal, hex and binary). The
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DCC System Description

Chapter 9 Modulation
9.3 Modulation table Figure 9.1
9.3 Modulation table
Input byte : 8 bit data.
SO table : previous DSV =0
S1 table : previous DSV =1
The new DSV determines the table for the next input.
8 - 10 MODULATOR 10 ~8 DEMODULATOR
Hae
EV
BATA0=2) CHANNEL BiTS
DSV old q
|
; \/
8 ~10 10 ~8
MODULATION STORE DSV DEMODULATION
TABLE A TABLE
[ |
J { DSV new |
|
\V
ROMDATA 0..9; ROMDATA (0..7)
(CHANN S (8 DATABITS)
EXAMPLE:
[DATAWORD l sync {old DSV=0) I A (old Dgve1) | AA {old Dgve0) ]
[NEW DSV | i [ 0 | 1
[CODEWORD [0100111110/0101000101J0101110101 ]
MODULATED
WAVEFORM JU Ly _nJuy gL
Figure 9.1: Modulator and Demodulator
© Philips Consumer Electronics B.V., September 1994
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DCC System Description

Chapter 9 Modulation
9.3 Modulation table
9.3 Modulation table.
MODULATOR OUTPUT
INPUT BYTE SO TABLE (old DSV=0) S1 TABLE (old DSV=1)
DEC HEX BINARY DEC HEX BINARY DSV DEC HEX BINARY DSV
0 00 00000000 | 171 OAB 0010101011 O 171 OAB 0010101011 1
1 01 00000001 | 173 OAD 0010101101 O 173 OAD 0010101101 1
2 02 00000010 | 174 OAE 0010101110 O 174 OAE 0010101110 1
3 03 00000011 | 179 OB3 0010110011 O 179 OB3 0010110011 1
4 04 00000200 | 181 0B5 0010110101 O 181 0BS 0010110101 1
5 05 00000101 | 182 OB6 0010110110 O 182 0B6 0010110110 1
6 06 00000110 | 185 OB9 0010111001 O 185 OB9 0010111001 1
7 07 00000111 | 186 OBA 0010111010 0 186 OBA 0010111010 1
8 08 00001000 | 203 OCB 0011001011 O 203 OCB 0011001011 1
9 09 00001001 | 205 OCD 0011001101 O 205 OCD 0011001101 1
10 OA 00001010 | 206 OCE 0011001110 0 206 OCE 0011001110 1
11 OB 00001011 | 211 OD3 0011010011 O 211 0D3 0011010011 1
12 Oc 00001100 | 213 OD5 0011010101 O 213 ODS 0011010101 1
13 0D 00001101 | 214 0OD6 0011010110 O 214 0D6 0011010110 1
14 OE 00001110 | 217 OD9 0011011001 O 217 0OD9 0011011001 1
15 OF 00001111 | 218 ODA 0011011010 O 218 ODA 0011011010 1
16 10 00010000 | 227 OE3 0011100011 O 227 OE3 0011100011 1
17 11 00010001 | 229 OES 0011100101 O 229 OE5 0011100101 1
18 12 00010010 | 230 OE6 0011100110 O 230 OE6 0011100110 1
19 13 00010011 | 233 OE9 0011101001 O 233 OE9 0011101001 1
20 14 00010100 | 234 OEA 0011101010 O 234 OEA 0011101010 1
21 15 00010101 | 299 12B 0100101011 O 299 12B 0100101011 1
22 16 00010110 | 301 12D 0100101101 O 301 12D 0100101101 1
23 17 00010111 | 302 12E 0100101110 O 302 12E 0100101110 1
24 18 00011000 | 307 133 0100110011 O 307 133 0100110011 1
25 19 00011001 | 309 135 0100110101 O 309 135 0100110101 1
26 1A 00011010 | 310 136 0100110110 O 310 136 0100110110 1
27 1B 00011011 | 313 139 0100111001 O 313 139 0100111001 1
28 1c 00011100 | 314 13A 0100111010 O 314 13A 0100111010 1
29 1D 00011101 | 331 14B 0101001011 O 331 14B 0101001011 1
30 1E 00011110 | 333 14D 0101001101 O 333 14D 0101001101 1
31 1F 00011111 | 334 14E 0101001110 O 334 14E 0101001110 1
32 20 00100000 | 339 153 0101010011 O 339 153 0101010011 1
33 21 00100001 | 341 155 0101010101 © 341 155 0101010101 1
34 22 00100010 | 342 156 0101010110 O 342 156 0101010110 1
35 23 00100011 | 345 159 0101011001 O 345 159 0101011001 1
36 24 00100100 | 346 15A 0101011010 O 346 15A 0101011010 1
37 25 00100101 | 355 163 0101100011 O 355 163 0101100011 1
38 26 00100110 | 357 165 0101100101 O 357 165 0101100101 1
39 27 00100111 | 358 166 0101100110 O 358 166 0101100110 1
40 28 00101000 | 361 169 0101101001 O 361 169 0101101001 1
41 29 00101001 | 362 16A 0101101010 O 362 16A 0101101010 1
42 2A 00101010 | 395 18B 0110001011 O 395 18B 0110001011 1
43 2B 00101011 | 397 18D 0110001101 O 397 18D 0110001101 1
44 2C 00101100 | 398 18E 0110001110 O 398 18E 0110001110 1
45 2D 00101101 | 403 193 0110010011 O 403 193 0110010011 1
(.’lPhilips Consumer Electronics B.V., September 1994
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DCC System Description
Chapter 9 Modulation

9.3 Modulation table

9.3 Modulation table (continued)

MODULATOR OUTPUT

INPUT BYTE SO TABLE (old DsV=0) S1 TABLE (old DSV=1)
DEC HEX BINARY DEC HEX BINARY DSV DEC HEX BINARY DSV
46 2E 00101110 405 195 0110010101 O 405 195 0110010101

47 2F 00101111 406 196 0110010110 ©
48 30 00110000 409 199 0110011001 O
49 31 00110001 410 15A 0110011010 O
50 32 00110010 419 1A3 0110100011 O
51 33 00110011 421 1AS 0110100101 O
52 34 00110100 422 1a6 0110100110 O
53 35 00110101 425 1A9 0110101001 O
54 36 00110110 426 1AA 0110101010 O
55 37 00110111 555 22B 1000101011 0
56 38 00111000 557 22D 1000101101 O
57 39 00111001 558 22E 1000101110 0
58 3A 00111010 563 233 1000110011 O
59 3B 00111011 565 235 1000110101 O
60 3C 00111100 566 236 1000110110 O
61 3D 00111101 569 239 1000111001 O
62 3E 00111110 570 23A 1000111010 O
63 3F 00111111 587 24B 1001001011 O
64 40 01000000 589 24D 1001001101 ©
65 41 01000001 590 24E 1001001110 O
66 42 01000010 595 253 1001010011 O
67 43 01000011 §97 255 1001010101 O
68 44 01000100 598 256 1001010110 O 598 256 1001010110
69 45 01000101 601 259 1001011001 O 601 259 1001011001
70 46 01000110 602 25A 1001011010 O 602 25A 1001011010
0
0
o
0
o
0
0
0
0
0
0
Q
0
0
0
0
0
o
1
1
1
1
0
0
1

1
406 196 0110010110 1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
|
71 47 01000111 611 263 1001100011 611 263 1001100011 1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
0
0
0
0
0
0
0

409 199 0110011001
410 1SA 0110011010
419 1A3 0110100011
421 1A5 0110100101
422 1a6 0110100110
425 1AS9 0110101001
426 1aAn 0110101010
555 22B 1000101011
557 22D 1000101101
558 22E 1000101110
563 233 1000110011
565 235 1000110101
566 236 1000110110
569 239 1000111001
570 23A 1000111010
587 24B 1001001011
589 24D 1001001101
590 24E 1001001110
595 253 1001010011
597 255 1001010101

72 48 01001G00 613 265 1001100101 613 265 1001100101
73 49 01001001 614 266 1001100110
74 4A 01001010 617 269 1001101001
75 4B 01001011 618 26A 1001101010
76 4C 01001100 651 28B 1010001011
77 4D 01001101 653 28D 1010001101
78 4E 01001110 654 28E 1010001110
79 4F 01001111 659 293 1010010011
80 50 01010000 661 295 1010010101
81 51 01010001 662 296 1010010110
82 52 01010010 665 299 1010011001
83 53 01010011 666 29A 1010011010
84 54 01010100 675 2A3 1010100011
85 55 01010101 677 2AS 1010100101
86 56 01010110 678 2A6 1010100110
87 57 01010111 681 2A9 1010101001
88 58 01011000 682 2AA 1010101010
89 59 01011001 175 OAF 0010101111
S0 5A 01011010 303 12F 0100101111
91 5B 01011011 559 22F 1000101111
92 5C 01011100 207 OCF 0011001111
93 5D 01011101 625 271 1001110001
94 SE 01011110 604 25C 1001011100
95 SF 01011111 399 18F 0110001111

614 266 1001100110
617 269 1001101001
618 26A 1001101010
651 288 1010001011
653 28D 1010001101
654 2BE 1010001110
659 293 1010010011
661 295 1010010101
662 296 1010010110
665 299 1010011001
666 29A 1010011010
675 2A3 1010100011
677 2AS 1010100101
678 2a6 1010100110
681 2A9 1010101001
682 2AA 1010101010
43 02B 0000101011
45 02D 0000101101
46 02E 0000101110
51 033 0000110011
53 035 0000110101
S4 036 0000110110
§7 039 0000111001
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DCC System Description
Chapter 9 Modulation

9.3 Modulation table

9.3 Modulation table (continued)

MODULATOR OUTPUT

INPUT BYTE SO TABLE (old DSV = 0) S1 TABLE (old DSV=1)
DEC HEX BINARY DEC HEX BINARY DSV DEX HEX BINARY DSV

96 60 01100000 655 28F 1010001111
97 61 01100001 620 26C 1001101100
98 62 01100010 183 0B7 0010110111
99 63 01100011 311 137 0100110111
100 64 01100100 567 237 1000110111
101 65 01100101 215 0D7 0011010111
102 66 01100110 343 157 0101010111
103 67 01100111 599 257 1001010111
104 68 01101000 407 197 0110010111
105 69 01101001 663 297 1010010111
106 6Aa 01101010 791 317 1100010111
107 6B 01101011 231 OE7 0011100111
108 6C 01101100 359 167 0101100111
109 6D 01101101 615 267 1001100111
110 6E 01101110 423 1A7 0110100111
111 6F 01101111 679 2A7 1010100111
112 70 01110000 807 327 1100100111
113 71 01110001 455 1C7 0111000111
114 72 01110010 711 2C7 1011000111
115 73 01110011 839 347 1101000111
116 74 01110100 433 1B1 0110110001
117 75 01110101 187 0BB 0010111011
118 76 01110110 315 13B 0100111011
119 77 01110111 $71 23B 1000111011
120 78 01111000 219 ODB 0011011011
121 79 01111001 347 15B 0101011011
122 7a 01111010 603 25B 1001011011
123 7B 01111011 411 19B 0110011011
124 7c 01111100 667 29B 1010011011
125 7D 01111101 795 31B 1100011011
126 7E 01111110 235 OEB 0011101011
127 7F 01111111 363 16B 0101101011
128 80 10000000 619 26B 1001101011
129 81 10000001 427 1AB 0110101011
130 82 10000010 683 2AB 1010101011
131 83 10000011 811 32B 1100101011
132 84 100001G0 459 1CB 0111001011
133 85 10000101 715 2CB 1011001011
134 86 10000110 843 34B 1101001011
135 87 10000111 779 30B 1100001011
136 88 10001000 243 OF3 0011110011
137 89 10001001 371 173 0101110011
138 8Aa 10001010 627 273 1001110011
139 8B 10001011 435 1B3 0110110011
140 8cC 10001100 691 2B3 1010110011
141 8D 10001101 819 333 1100110011
142 8E 10001110 467 1D3 0111010011
143 8F 10001111 723 2D3 1011010011
144 90 10010000 851 353 1101010011
145 91 10010001 787 313 1100010011

58 03Aa 0000111010
60 03c 0000111100
75 04B 0001001011
77 04D 0001001101
78 04E 0001001110
83 053 0001010011
85 055 0001010101
86 056 0001010110
89 059 0001011001
S0 05A 0001011010
92 05C 0001011100
99 063 0001100011
101 065 0001100101
102 066 0001100110
105 069 0001101001
106 O6A 0001101010
108 06C 0001101100
113 071 0001110001
114 072 0001110010
116 074 0001110100
120 078 0001111000
139 08B 0010001011
141 08D 0010001101
142 O8E 0010001110
093 0010010011
149 095 0010010101
150 096 0010010110
153 099 0010011001
154 095A 0010011010
156 09C 0010011100
163 OA3 0010100011
165 OA5 0010100101
166 OA6 0010100110
169 OA9 0010101001
170 OAA 0010101010
172 OAacC 0010101100
177 0B1 0010110001
178 0B2 0010110010
180 OB4 0010110100
184 0B8 0010111000
195 0cCc3 0011000011
197 0C5 0011000101
198 0C6 0011000110
201 0C9 0011001001
202 OCA 0011001010
204 0ccC 0011001100
209 0OD1 0011010001
210 OD2 0011010010
212 0D4 0011010100
216 OD8 0011011000

O = e e O = - e e e e e e O 1 0 1 2 e 0 0 b s 1 b e e s (0 s e 2 O
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<
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DCC System Description
Chapter 9 Modulation

9.3 Modulation table

9.3 Modulation table {(continued)

MODULATOR OUTPUT

INPUT BYTE SO TABLE (old DSV=0) S1 TABLE (old DSV=1)
DEC HEX BINARY DEC HEX BINARY DSV DEC HEX BINARY DSV

146 92 10010010 483 1E3 0111100011
147 93 10010011 739 2E3 1011100011
148 94 10010100 867 363 1101100011
149 95 10010101 803 323 1100100011
150 96 10010110 189 OBD 0010111101
151 97 10010111 317 13D 0100111101
152 98 10011000 $73 23D 1000111101
153 99 10011001 221 ODD 0011011101
154 9A 10011010 349 15D 0101011101
155 9B 10011011 605 25D 1001011101
156 9C 10011100 413 19D 0110011101
157 9D 10011101 669 29D 1010011101
158 9SE 10011110 797 31D 1100011101
159 9F 10011111 237 OED 0011101101
160 A0 10100000 365 16D 0101101101
161 Al 10100001 621 26D 1001101101
162 A2 10100010 429 1AD 0110101101
163 A3 10100011 685 2AD 1010101101
164 A4 10100100 813 32D 1100101101
165 A5 10100101 461 1CD 0111001101
166 A6 10100110 717 2CD 1011001101
167 A7 10100111 845 34D 1101001101
168 A8 10101000 781 30D 1100001101
169 A9 10101001 245 OFS 0011110101
170 AA 10101010 373 175 0101110101
171 AB 10101011 629 275 1001110101
172 AC 10101100 437 1BS 0110110101
173 AD 10101101 693 2B5 1010110101
174 AE 10101110 821 335 1100110101
175 AF 10101111 469 1D5 0111010101
176 BO 10110000 725 2D5 1011010101
177 Bl 10110001 853 355 1101010101
178 B2 10110010 789 315 1100010101
179 B3 10110011 485 1ES 0111100101
180 B4 10110100 741 2ES 1011100101
181 BS 10110101 869 365 1101100101
182 B6 10110110 805 325 1100100101
183 B7 10110111 241 OF1 0011110001
184 B8 10111000 377 179 0101111001
185 B9 10111001 633 279 1001111001
186 BA 10111010 441 1B9 0110111001
187 BB 10111011 697 2B9 1010111001
188 BC 10111100 825 339 1100111001
189 BD 10111101 473 1D9 0111011001
190 BE 10111110 729 2D9 1011011001
191 BF 10111111 857 353 1101011001
192 CO0 11000000 793 319 1100011001
193 €1 11000001 489 1E9 0111101001
194 €2 11000010 745 2E9 1011101001
195 €3 11000011 873 369 1101101001

225 OE1l 0011100001
226 OE2 0011100010
228 OE4 0011100100
232 OE8 0011101000
267 10B 0100001011
269 10D 0100001101
270 10E 0100001110
275 113 0100C10011
277 115 0100010101
278 116 0100010110
281 119 0100011001
282 11A 0100011010
284 11C 0100011100
291 123 0100100011
293 125 0100100101
294 126 0100100110
297 129 0100101001
298 12A 0100101010
300 12C 0100101100
305 131 0100110001
306 132 0100110010
308 134 0100110100
312 138 0100111000
323 143 0101000011
325 145 0101000101
326 146 0101000110
329 149 0101001001
330 14A 0101001010
332 14C 0101001100
337 151 0101010001
338 152 0101010010
340 154 0101010100
344 158 0101011000
353 161 0101100001
354 162 0101100010
356 164 0101100100
360 168 0101101000
387 183 0110000011
389 185 0110000101
390 186 0110000110
393 189 0110001001
394 18A 0110001010
396 18C 0110001160
401 191 0110010001
402 192 0110010010
404 194 0110010100
408 198 0110011000
417 1Al 0110100001
418 1A2 0110100010
420 1A4 0110100100

M ORI R R OO R O s S s O b b b s e e b s s B s o O b
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DCC System Description
Chapter 9 Modulation

9.3 Modulation table

9.3 Modulation table (continued)

MODULATOR OUTPUT

INPUT BYTE SO TABLE (old DSV=0) S1 TABLE (old DSV = 1)
DEC HEX BINARY DEC HEX BINARY DSV DEC HEX BINARY DSV

196 €4 11000100 809 329 1100101001
197 €5 11000101 190 OBE 0010111110
198 €6 11000110 316 13C 0100111100
199 C7 11000111 572 23C 1000111100
200 €8 11001000 222 ODE 0011011110
201 ©9 11001001 350 15E 0101011110
202 ca 11001010 606 25E 1001011110
203 B 11001011 414 19E 0110011110
204 cc 11001100 670 29E 1010011110
205 ©D 11001101 798 31E 1100011110
206 CE 11001110 238 OEE 0011101110
207 CF 11001111 366 16E 0101101110
208 DO 11010000 622 26E 1001101110
209 D1 11010001 430 1AE 0110101110
210 D2 11010010 686 2AE 1010101110
211 D3 11010011 814 32E 1100101110
212 D4 11010100 462 1CE 0111001110
213 D5 11010101 718 2CE 1011001110
214 D6 11010110 846 34E 1101001110
215 D7 11010111 782 30E 1100001110
216 D8 11011000 246 OF6 0011110110
217 D9 11011001 374 176 0101110110
218 DA 11011010 630 276 1001110110
219 DB 11011011 438 1B6 0110110110
220 DC 11011100 694 2B6 1010110110
221 DD 11011101 822 336 1100110110
222 DE 11011110 470 1D6 0111010110
223 DF 11011111 726 2D6 1011010110
224 EO 11100000 854 356 1101010110
225 E1 11100001 790 316 1100010110
226 E2 11100010 486 1E6 0111100110
227 E3 11100011 742 2E6 1011100110
228 E4 11100100 870 366 1101100110
229 ES 11100101 806 326 1100100110
230 E6 11100110 242 OF2 0011110010
231 E7 11100111 378 17a 0101111010
232 ES8 11101000 634 27Aa 1001111010
233 E9 11101001 442 1BA 0110111010
234 EA 11101010 698 2BA 1010111010
235 EB 11101011 826 33a 1100111010
236 EC 11101100 474 1DA 0111011010
237 ED 11101101 730 2DA 1011011010
238 EE 11101110 858 35A 1101011010
239 EF 11101111 794 31A 1100011010
240 FO 11110000 490 1EA 0111101010
241 F1 11110001 746 2EA 1011101010
242 F2 11110010 874 36A 1101101010
243 F3 11110011 810 32A 1100101010
244 F4 11110100 376 178 0101111000
245 FS5 11110101 872 368 1101101000

424 1A8 0110101000
523 20B 1000001011
525 20D 1000001101
526 20E 1000001110
531 213 1000010011
533 215 1000010101
534 216 1000010110
537 219 1000011001
538 21A 1000011010
540 21C 1000011100
547 223 1000100011
549 225 1000100101
550 226 1000100110
553 229 1000101001
554 22A 1000101010
556 22C 1000101100
551 231 1000110001
562 232 1000110010
564 234 1000110100
568 238 1000111000
579 243 1001000011
581 245 1001000101
582 246 1001000110
585 249 1001001001
586 24A 1001001010
588 24C 1001001100
593 251 1001010001
594 252 1001010010
596 254 1001010100
600 258 1001011000
609 261 1001100001
610 262 1001100010
612 264 1001100100
616 268 1001101000
643 283 1010000011
645 285 1010000101
646 286 1010000110
649 289 1010001001
650 28A 1010001010
652 28C 1010001100
657 291 1010010001
658 292 1010010010
660 294 1010010100
664 298 1010011000
673 2Al1 1010100001
674 2A2 1010100010
676 2A4 1010100100
680 2A8 1010101000
122 07A 0001111010
91 05B 0001011011
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DCC System Description
Chapter 9 Modulation

9.3 Modulation table

9.3 Modulation table (continued)

MODULATOR OUTPUT
INPUT BYTE SO TABLE (old DSV=0) S1 TABLE (old DSV = 1)
DEC HEX BINARY DEC HEX BINARY DSV DEC HEX BINARY DSV
246 F6 11110110 | 744 2E8 1011101000 O 93 05D 0001011101 1
247 F7 11110111 | 488 1E8 0111101000 O 94 OSE 0001011110 1
248 F8 11111000 | 856 358 1101011000 O 107 06B 0001101011 1
249 F9 11111001 | 728 2D8 1011011000 O 109 06D 0001101101 1
250 FA 11111010 | 472 1D8 0111011000 O 110 06E 0001101110 1
251 FB 11111011 | 824 338 1100111000 0 115 073 0001110011 1
252 FC 11111100 | 696 2B8 1010111000 O 117 075 0001110101 1
253 FD 11111101 | 440 1B8 0110111000 O 118 076 0001110110 1
254 FE 11111110 | 632 278 1001111000 0 121 079 0001111001 1
255 FF 11111111 | 868 364 1101100100 0 155 09B 0010011011 1
sync word 318 13E 0100111110 1 62 03E 0000111110 1
© philips Con i September 1994
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DCC System Description
Chapter 10 Main Data Organization

10.1 Main data format

10. MAIN DATA ORGANIZATION
10.1 Main data format

See Figure below and Fig. 10.1.

Tracks numbered 0,1,2,3,4,5,6 and 7 will be used for Main data.

The data will be carried in units called tape frames. One tape frame is divided into 32 tape blocks
for each track, i.e. 32x8 = 256 tape blocks. Frames are separated by an Inter Frame Gap (IFG).

track < 1 Main data tape framg —m8 >

0 0 1 2 3 /1 29 30 31 0
/!
/
I
/
/1
/!
0 1 2 3 /! 29 30 31 0

> | IFG T

< 32 tape blocks >
play direction —m8M8 ——>

~N~lojlo|se|lWiKM]—
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10.2 Tape block

10.2 Tape block (Main data)

A tape block contains 510 channel bits. Tape blocks are encoded using 8 - 10 modulation as
specified in chapter 9.

A tape block is composed of a header and a body. The diagram below shows a tape block:

: <————— 1 Tape block ——8M8M > :
I Header Body Header l Body
Header:
msb Isb msb Isb msb Isb
Sync Fr.addr. | Bl.addr. Fr.addr. | Bl.addr.
MH, MH, MH,
Body:
L 48 Data bytes j
i MD, MD,; :

The header consists of the sync pattern (MH,) and 2 bytes, MH, and MH,,.

Both MH, and MH, contain a 3-bit frame address and a 5-bit block address. The frame address will
count tape frames (modulo 8) in a binary sequence, incrementing with every tape frame. The block
address will indicate the position of the tape block in the sequence of tape blocks for that track:
the first tape block will have address 0, the next one address 1, etc. The final tape block will have
address 1F hex (31 in decimal notation). MH, is a copy of MH,. The word in the sync pattern
(MH,) can be found in the modulation table of chapter 9.

The body will carry 48 data bytes, numbered MD, to MD,;,.

10.3 Inter-frame gap (IFG)

The nominal length of the IFG will be 64 channel bits. The length may vary from 31 to 96 channel
bits due to the sampling frequency deviation of the nominal value.
The number of bits in the IFG will be an integer number and will be the same for all main data

tracks. The signal recorded in the IFG consists of channel bits alternating with every bit cell,
starting with a "0" ora "1".

© Philips Consumer Electronics B.V., September 1994
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10.4 Main data allocation

10.4 Main data allocation

The number of Main data bytes in a Tape frame is 12288 (8 x 32 x 48). The Main data consists of
User main data bytes and Sysinfo bytes. The following notation will be used to indicate each byte:

UMD, or Sly,

in which:
t - Track 0-7)
b - Tape Block {0 - 31)
i - Symbol no. within a block (0-47)

10.4.1 User main data

The number of User main data bytes in a tape frame is 8192, numbered O to 8191. The location
of these bytes can be found with the help of the following formulae:

u = order number of User main data byte: 0 ... 8191
Define:

d = umod 2048

e = udiv 2048

(d=0..2047ande =0... 3)

Then:

t ={{{(ddiv8)mod13) + 1)*5-
({ddiv8)mod13)div6e) * 6 +
{{ddiv8)mod 13 )divi2)*6)mod8

o
1

(dmod8) + (e * 8)

(ddiviod) * 2 +
(1-2*(emod2)) *

(({d div8) mod 13 ) div 6 -
((ddiv8)mod 13 )div12) +
{emod 2)

In addition 'Slots’ are defined as follows:

Z = number of Slot { 0...2047)
Y = number of byte (0...3)

Z =udivd

Y =umod4

© Philips Consumer Electronics B.V., September 1994
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10.4 Main data allocation

10.4.2 System information

There are also 128 system information bytes in a Main data tape frame, numbered SI, to Si

127
The location of these bytes can be found using of the following formulae:

rd

order number of system information byte: 0 ... 127

Define:

d =(zmod32) + 2048, and e = ( z div 32).

(d = 2048 ... 2079 ande = 0 ... 3)
Then:

t =(({(ddiv8)mod13) + 1)*5-
({ddiv8)mod 13)dive) * 6 +
(((ddiv8)mod 13 )divi12)*6)mod8

b =(dmod8) + (e*8)

(ddiviod4)*2 +

(1-2*({emod2)) *({{ddiv8)mod13) div 6 -
({ddiv8)mod 13 )divi2) + (emod 2)
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10.4 Main data allocation

10.4.3 Error detecting and correcting code (Main data)
An error detecting and correcting code is used:

. c1 GF(2®) Reed-Solomon Code (24,20,5)
c2 GF(2%) Reed-Solomon Code (32,26,7)

The calculation is defined on GF(2®) by the following polynomial:
gixX) = X% + X* + X%+ X%+ 1
— A primitive element a in GF(2°) is defined as follows:

0 0O O

0 0 1 0)
® a® o* & & o o

a =( 0
07

10.4.4 C1 interleaving format (Main data)

The code symbols in a C1 code word will be numbered O to 23. A tape frame will have 512 C1
words numbered O to 511. The location of code symbol s in code word w can be calculated with
- the following formula :

tape track : (w div 2) mod 8
tape block : (w div 16)
i tape symbol :(wmod2) + s * 2

The code symbols 20,21,22 and 23 will contain the parity bytes.
— This implies that in a tape block tape symbols MD,, to MD,, will be C1 parity code symbols.

10.4.5 C2 interleaving format (Main data)
The code symbols in a C2 code word will be numbered O to 31. A tape frame will have 384 C2

code words numbered O to 383. The location of code symbol t in code word v can be calculated
with the following formula :

tape track :{(t*5)mod 8
tape block :{(t* 48 + v) mod 384) div48 + (tdiv8) *8
— tape symbo : vmod 48

The position of the parity code symbols differs between odd and even C2 words:

- Even words (v mod 2 = 0) : parity in code symbols 0,7,8,16,23,24
- Odd words (v mod 2 = 1} : parity in code symbols 0,8,15,16,24,31

- This means that the parity will be in the following tracks on tape :

Track O will be a full C2 parity track, it will carry C2 code symbols 0,8,16 and 24.
Track 3 will be half full with C2 parity as it carries C2 code symbols 7,15,23 and 31.

© Philips Consumer Electronics B.V., September 1994
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10.4 Main data allocation

Main Data Organization

10.4.6 Parity symbols (Main data)

The parity code symbols are defined so as to satisfy the following equations:

Cl: He*Vpe=0 ; C2: Hg*Vo=0 ;

Parity check matrix:

Ho= | 1 a®  a*
1 a?* o*
1 a' o*?
1 a® o*®
1 a‘ID 0,38
1 a18 0,38
1 a'l7 034
1 a10 032
1 a®  o®
1 a* o
1 a13 029
1 a12 024
1 a” 0.22
1 a® o
1 aﬂ a18
1 aﬂ 016
1 a7 014
1 ae a12
1 aG a‘lO
1 a‘ aﬂ
1 a®* q°
1 a2 04
1 a' ga?
1 1 1

Generator Polynomial: GP(X) =

11 (X-d')
i=o

So
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Ho= | 1 a a®?
1 a* a%
1 a*® a°®
1 a*® a°®
1 a’ a*
1 a** a°?
1 a*® a>°
1 a* a*®
1 a® a*t
1 a*? ot
1 a* a*?
1 a®° a*°
1 019 038
1 a‘IB 036
1 a’ a**
1 a'® a*?
1 a'® a*°
1 014 0.28
1 a‘IJ 020
1 012 a24
1 all 0,22
1 alO aZO
1 a ] 013
.‘ a 8 018
1 a 7 014
1 aG 012
.l aS a‘lO
1 a‘ aa
1 a’ a®
1 a? at
1 a' a?
1 1 1

Generator Polynomial: GQ{X) =

093 01 24 a1 66
a&u a1 20 a‘l BO
087 a1 10 a1 46
084 a'l 12 a1 40
081 0108 01 35
078 a‘l 04 a1 30
a75 a100 a1 26
a72 aDG a1 20
a°® a?? a''®
a° a°s a'°
a3 a? a'%®
a®° a®° a'®
057 078 095
054 a72 aso
A a*®
a®  o® a®
a**  o*® a’®
a*? a®° a7o
a®  d* a*®
N a*°
Y 2 a*®
a° a*° a*°
[ a*®
a  a* a*°
A a*®
a‘l 8 024 aJo
a15 azo azs
al 2 alG azo
a L] 012 a15
a 8 at 010
a® a*t a’

1 1 1

5

I (X -d)

i=0
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11.1 Aux data format

11. AUXILIARY DATA ORGANIZATION
11.1 Aux data format
See the Figures below and Fig. 11.1.

The Auxiliary track will be used to carry Aux data. The data will be carried in units called Aux
data tape frames. One tape frame is divided into 4 tape blocks. Frames are separated by inter
frame gaps (I.F.G.}, similar to the Main data allocation.

As the bit rate of the Aux data is 1/8th of the bit rate of the Main data tracks, the nominal length
of the Aux data tape frame is the same as the length of the Main data tape frame.

Search information will be encoded onto the Aux data track by recording or not recording the
contents of some of the tape blocks on tape (see 11.8).

<——— 4 Tape blocks
< 1 Aux data tape frame ——>
Aux IFG
Main — IFG
play direction —>

The Aux data tape frames do not have to be aligned to the Main data tape frames. Misalignment
may occur in the case of Aux data re-recording, without changing the Main data:

<———————— 4 Tape blocks
<

1 Aux data tape frame ————>

IFG

Aux

Main —— IFG “

Apart from misalignment, the bit rate of the Aux data can also deviate from 1/8th of the bit rate of
the main channel due to variation in the recording tape speed:

<——— 4 Tape blocks

< 1 Aux data tape frame
Aux IFG

Main — IFG
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11.2 Tape block

11.2 Tape block

A tape block consists of 510 channel bits. Tape blocks are encoded using 8 - 10 modulation.
A tape block is composed of a header and a body. The diagram below shows a tape block:

<————— 1 Tape block ——> i
Header Body Header Body
Header:
msb Isb msb Isb msb Isb

PLL Sync PLL

AH, AH, AH,
Body:

48 Data bytes

i AD, AD,, :

The header contains a Sync pattern and 2 ten-bit PLL sequences (AH, and AH,) to enable easy
clock recovery for both reading directions. These PLL symbols indicate the validation of the
following or the previous Tape block body. The first header of a Tape frame will start with the
modulated symbol 88 (Dec) as the variable length of the IFG prevents correct reading in the reverse
direction. According to the table below and figure 11.2, AH, and AH, are recorded modulated 88
{Dec) or modulated 33 (Dec):

AH, AH,

Modulated 88 (Dec) - Recorded in Tape block - Following Tape block

number O body is not recorded
1010101010 - Previous Tape block

body is not recorded
Modulated 33 (Dec) - Previous Tape block - Following Tape block

body is recorded body is recorded
0101010101

The sequences of the modulated channel bits have alternating polarity, (0101..) or (1010..), with
every bit cell (see modulation table 9.3). See also the examples in Fig. 11.2.

The Sync pattern word (AH,) can be found in the modulation table of chapter 9 and will be
generated according to the DSV rules of the modulation table.

The Body will carry 48 data bytes, numbered AD, to AD,,, the format of which will be explained in
the following chapters.
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Figure 11.2

11.2 Tape block

ejep Xny uj Jepeey Jo sejdwex3 :Z'} | biq

| =><_| Ds[ss[ 04| Acos [ec[as[ec] Ados [ee[as[es]| AGos [ec|as|es] AdO@ |ec|as|es] oai
€X40019 3dVL | 2 ¥0078 3dVL | 1 ¥O019 3dVL | 00078 3dvL
INVHd 3dV1 LGN WV 3dVL YLYD XAV NV 3dV1 AJud
a3aT3avi
[ss]es] o4 [s8[as[es| Acog [eclas|es ss[as|ss] Adog [ee[as[es] oai
€X0078 3dVL | 20078 3dVL | 1 2019 3dVL | 040079 3dvL
INVY4 3dVL AN JWVEA 3dVL VLVd XNV INVH 3dV1 Add
J3T139V1-NON
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11.3 Inter Frame Gap

11.3 Inter Frame Gap

See also section 10.3. During recording of Main and Aux data the number of bits in the inter
frame gap should be approximately 1/8th of the number of bits in the inter frame gap of the Main
data tracks.

However, it should be an integer numbe. (i.e. the IFG length is an integer number of bits).

11.4 Aux data allocation

11.4.1 Aux code data

The number of data bytes in every Tape frame of the tape block bodies is 192.
In one Tape block body the bytes will be indicated with the following notation:

AD,
in which i is the symbol number (0 - 47).
As most of the information is repeated in the four tape blocks of a frame. The number of data
bytes in a Tape frame is 48. The number of user Aux data bytes in a Tape frame is 36. The
remaining 12 bytes in a Tape frame are used for parity code.
11.4.1.1 Error detecting and correcting code
For the Aux data bytes an error detecting and correcting code is used:

AC : GF(2%) Reed-Solomon Code (24,18,7)
The calculation is defined on GF(2°%) by the following polynomial:

gixX) = X2+ X+ X2+ X2+ 1

A primitive element a in GF(2°) is defined as follows:

a={(0 0 0 0 O O 1 0)

a d & & a & o o

11.4.1.2 Error correction code interleaving format

The code symbols in a code word will be numbered O to 23. A tape block body will have 2 code
words numbered O to 1. The location of code symbol s in code word w may be calculated with the
following formula:

Tape symbol number in block : (wmod 2) + s * 2

The code symbols 18, 19, 20, 21, 22 and 23 of a code word will be the parity symbols.
This implies that in Tape block symbols AD,, to AD,, will be parity symbols.
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11.4 Aux data allocation

11.4.1.3 Parity symbols
The parity symbols are defined so as to satisfy the following equation:
Ho* Vo =0 ;

Parity check matrix :

Ho= |1 @@ o o o2 g5 |7 Vo= S,

1 @ g% g0 g® o

1 U@ g® B 08

1 a®  g®  g® g 100

1 a® g T gl e

1 a'® g g g2 g

1 a” @ o g s

1 016 032 OAB au aso

1 als 030 045 060 a',ra

1 a14 a.28 alz 058 a‘_ro

1 @ a® g gF? e

1 a'?  a* g gt g0

1 A A D

1 a° @® o® 0 g

1 a® a® ¢ g e

1 a® a'® a* g7 g

1 a’ AT P LR

1 a® a'? @"® g g%

1 ab a° a% g pEn

1 a 4 aa alz aw a_:o

1 a’ a® a® @2 g

1 a 2 ad a ] dﬂ 0,10

1 a' a? a*® o at

1 1 1 1 1 1 Sus
5

Generator Polynomial: GQ(X) = II (X-d')

1=0
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11.4 Aux data allocation

11.4.2 Search information (see Figure 11.2)

Search information will be encoded on the Aux track using envelope encoding. This can be used to
implement a high speed search function.

A labelled location on tape can be searched for during search forward or search reverse actions.
Two levels of labelling exist, in the Search information and in the tape block body. The rules on
how to use the labelling of tape positions are explained in chapters 14, 15 and 186.

The Search information is indicated by the mere existence of a label, without numbering
information. For this 2 states are defined:

- labelled,
- non-labelled.

The labelled state is coded by recording all 4 tape blocks of a tape frame, both header and body.
The non-labelled state is coded by not recording the body of the odd tape blocks of a tape frame,
such that the headers remain recorded (the information on the tape will be erased by overwriting
instead, at the position of the body of the odd tape blocks). If a tape block body is not recorded,
any previously recorded signals in the track will have to be erased.

This results in the following envelopes of the recorded signal:

_]H:E B, EH:; By Hn§ B éHl B, Ha? B, EH:! By II

Previous Tape frame  Block #0 Block #1 Block #2 Block #3 }

Label-ID = "0" (non-labelled) Label-ID = *1" (labelled)

odd tape block body not recorded odd tape block body recorded

Numbers indicate Tape block numbers in a frame: "H" indicates Header, "B" indicates Body.
For the description of the Label 1D see chapters 14 and 15.
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Introduction

12. AUDIO CODING (for consumer recorded cassettes)

Introduction

A Precision Adaptive Subband Coding encoder as described in this chapter must be used to create
a digital signal of 384 kbits/sec. The data thus created are inserted in the User main data area.

The setup of the Precision Adaptive Subband Coding (PASC) system is shown below:

SUBBAND | SUBBAND
DIGITAL |
AVDK) — ANALYSIS ‘!:ﬂ:>- ENCODER DECODER SYNTHESIS ——
SIGNAL
FILTER FILTER

The digital audio input signal is split into 32 subbands. These subband samples are sent to the
encoder that determines the accuracy with which the samples need to be transferred. It quantizes
the samples according to that accuracy, and adds synchronization and allocation information to
form the PASC encoded signal.

In the decoding chain the decoder de-quantizes the samples to form the subband signals that are

sent to the subband synthesis filter, in which all are joined. In this way the audio signal is
reconstructed.
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Audio Coding

12.1 PASC frame format

The basic unit of this format is called a Slot. A Slot contains 32 bits, numbered O to 31. Slots are
grouped together to form a PASC Frame, the length of which depends on the sampling frequency

Fs:

Sampling frequency

PASC Frame length

Frame period

48 kHz

32 kHz

44.1 Khz

96 Slots
104 Slots + padding
144 Slots

8 msec.
8.7 msec.
12 msec.

In the case of 44.1 kHz sampling frequency an extra ‘dummy’ Siot may have to be added to the
PASC frame. Dummy Slots will be distributed such that every odd PASC frame in a sequence of
49 frames, numbered O to 48, will have a dummy slot:

Frame Number:
Padding
Frame length:

47
P
105

48 0 1 2

104 | 104 | 105 | 104 | 105 | 104

A frame contains the following fields of information:

SYNC &
CODING INFO

ALLOCATION SCALE
INFORMATION FACTORS

CODED
SAMPLES

The slot numbering in a frame starts with 1.
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12.1 PASC frame format

12.1.1 Synchronization and coding info field

The first Slot (1) will contain the synchronization pattern and subband coding information:

UL L L L L L L L L T TT | R i I i 1 i
SYNCHRONIZATION PATTERN BITRATE Fs |P|F| Mo | Sw Tr | Emp
tTr1T1T11T11 1111111111100
| N T N S S T Y SO N N N N N | | | | | | 1
0 15|16 19|20 23|24 31

The numbers 0..31 are the bit numbers of a Slot.
The synchronization pattern consists of 16 bits, numbered O to 15, all of which are ‘1°.

The bitrate indication must be ‘1 1 0 0’. For all other bitrate indications the audio output must be
muted during decoding.

The sampling frequency is indicated using 2 bits :

Bits 20 21 Sampling frequency
0 0 44.1 kHz
o 1 48 kHz
1 0 32 kHz
1 1 Reserved

The padding bit (bit 22) indicates whether the current frame contains a ‘dummy’ slot. In this case
it wiil be "1’, otherwise it will be '0’. Padding mode is valid for 44.1 kHz sampling frequency only.

Bit 23 is reserved for future applications, ‘O’ for the time being. This bit cannot be used for a
validity check, i.e. if a decoder detects a 1’ in this location it will not be effected by it and
continue with the decoding, as the future applications will be backwards compatible.
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Audio Coding

Bits 24 and 25 provide an indication of the coding mode:

Mode assignment

Bits 24 25
0 0O
0 1
1 0
1 1

Stereo

Joint Stereo Mode (Reserved for future use)
2-channel mono (Double Play Mono)
Reserved for future use

The 2-channel mono mode is the only allowed mode on 4-Sector prerecorded tapes (see Chapter

15.1).

The coding mode may change with every PASC frame.

A decoder must continue to operite

without interrupting the output signal, especially when Stereo and Joint Stereo Coding frames are

mixed.

Bits 26 and 27 are used in Joint Stereo Mode only, for other modes they must be '0 0'. However,
this must not be used for a validity check: i.e. in other modes a decoder must disregard these bits.

In Joint Stereo Mode (bits 24 and 25 equal to 'O 1’) they indicate which subbands signals of the
Left and Right channel are jointly coded:

Subbands that are jointly coded

Bits 26 27
0 0
0 1
1 0
1 1

4..31
8...31
12... 31
16 ... 31

If applicable bits 26 and 27 may ch

ange with every PASC frame.

In Joint Stereo Coding mode a PASC coded sample for the subbands specified is used for both Left
and Right channel, but the scale factor index is transferred separately.
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Bit 28 : TRO transparent bit O, state is equal to CP1 (see chapter 13)

"1’ copyright protected
‘0" = not copyright protected

Bit 29 : TR1 transparent bit 1
reserved for future use, ‘O’ for the time being

Note: Transparent means that the bitsetting will be copied from the source signal.

Bits 30 and 31 : Emphasis

Bits 30 31 Assignment

No emphasis

50/15 us emphasis

Reserved for future use, not used for consumer applications
CCITT J4.17, not used for consumer applications

0
0
1
1

- 0O-=0
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12.1 PASC frame format

12.1.2 Allocation information field

For every subband the encoder has to provide information on the number of bits allocated to the
samples of that subband. The allocation information may differ between channels L and R
(channels | and Il in 2 channel mono mode). Also the total number of bits allocated to the L
channel may differ from the total number of bits allocated to the R channel. In the case of "digital
silence’ bits do not have to be allocated at all (no samples will be transferred and the decoder will
make all subband signals '0Q’).

The number of bits allocated to the samples will be encoded as a 4 bit binary number, according to
the following table:

number of allocation info:
allocated bits:
msb..Isb

0 0000 no samples or scale factors transferred

2 0001

3 0010

4 0011

5 0100

6 0101

7 0110

8 0111

9 1000

10 1001

1 1010

12 1011

13 1100

14 1101

15 1110

The combination ‘1111’ is not used.

Normally the slots of the allocation info field carry 8 allocation info units:

ALLOC ALLOC ALLOC ALLOC ALLOC ALLOC ALLOC ALLOC
UNIT UNIT UNIT UNIT UNIT UNIT UNIT UNIT
0..3 4 . .7 8.. 11 12..15 |16..19 |20..23 |24 ..27 |28..31
msb Isb [msb Isb |[msb Isb [msb Isb |msb Isb |msb Isb |msb Isb |msb Isb

In Joint Stereo Coding mode the allocation information field may end in the middle of a slot, in
which case this last slot carries only 4 allocation info units (see tables on next pages).
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Chapter 12

DCC System Description

12.1 PASC frame format

Audio Coding

The subbands are numbered O to 31. Subband O contains the lowest frequency components of the

audio signal, and subband 31 the highest frequency components.
The channels are indicated as L and R in the case of a stereo signal,

2-channel mono.

In stereo mode the allocation units must be sent in the following order:

Slot 2:

0..3 4..7 8..11 |12..15 |16..19 [20..23 |24 ..27 |28..31
L-O R-0 L-1 R-1 L-2 R-2 L-3 R-3

Slot 3:

0..3 4..7 8..11 |12..15 [16..19 |20..23 |24 ..27 |28..31
L-4 R-4 L-5 R-5 L-6 R-6 L-7 R-7

Slot 4:

0..3 4..7 8..11 112..15 |16..19 |20..23 |24 ..27 |28..31
L-8 R-8 L-9 R-9 L-10 R-10 L-11 R-11

Slot 5:

0..3 4..7 8..11 |12..15 |16..19 |20..23 (24 ..27 |28. .31
L-12 R-12 L-13 R-13 L-14 R-14 L-15 R-15

Slot 6:

0..3 4..7 8..11112..15 (16..19 |20..23 |24 ..27 |28..31
L-16 R-16 L-17 R-17 L-18 R-18 L-19 R-19

Slot 7:

0..3 4..7 8..11|12..15 |16..19 |20..23 |24 ..27 |28..31
L-20 R-20 L-21 R-21 L-22 R-22 L-23 R-23

Slot 8:

0..3 4..7 8..11 |12..15 |16..19 |20..23 |24 ..27 |28..31
L-24 R-24 L-25 R-25 L-26 R-26 L-27 R-27

Slot 9:

0..3 4..7 8..11|12..15 |16..19 [(20..23 }24..27 |28. .31
L-28 R-28 L-29 R-29 L-30 R-30 L-31 R-31

The same table applies to
channel |l for R.

| and Il in the case of

the 2-channel mono mode if one substitutes channel | for L and
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DCC System Description

Chapter 12 Audio Coding

12.1 PASC freme format

In Joint Stereo Coding mode the allocation units must be sent in the following order (M indicates

the joint subband samples allocation information):

Bit 26 = 0, bit 27 = 0, subbands 4 ... 31 jointly coded.

Slot 2:

0..3 i 7 8..11|12..15|16..19 [20..23 |24 . . 27 28 . .31
L-0 R-0 L-1 R-1 L-2 R-2 L-3 R-3

Slot 3:

0.:3 s B 8..11[12..15 |16..19 [20..23 |24 .. 27 28 . .31
M-4 M-5 M-6 M-7 M-8 M-9 M-10 M-11

Slot 4:

0..3 .7 8..11]12..15 [16..19 |20..23 |24 .. 27 28 . .31
M-12 M-13 M-14 M-15 M-16 M-17 M-18 M-19

Slot 5:

0..3 .7 8..11112..15 (16..19 |20..23 (24..27 28 . .31
M-20 M-21 M-22 M-23 M-24 M-25 M-26 M-27

Slot 6:

0..3 .7 8..11 |12..15
M-28 M-29 M-30 M-31
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DCC System Description

Chapter 12 Audio Coding
12.1 PASC frame format
Bit 26 = 0, bit 27 = 1, subbands 8 ... 31 jointly coded.
Slot 2:
0..3 ..7 |8..11 12..15 |(16..19 |20..23 (24 ..27 |28. .31
L-0 R-0 L-1 R-1 L-2 R-2 L-3 R-3
Slot 3:
0..3 ..7 |8..11 12..15 |16..19 |20..23 [24..27 |28..31
L-4 R-4 L-5 R-5 L-6 R-6 L-7 R-7
Slot 4:
0..3 ..7 |8..11 12..15 (16..19 [20..23 (24 ..27 |28. .31
M-8 M-9 M-10 M-11 M-12 M-13 M-14 M-15
Slot 5:
0..3 .7 |8..11 12..15 (16..19 |20..23 |24 ..27 |28. .31
M-16 M-17 M-18 M-19 M-20 M-21 M-22 M-23
Slot 6:
0..3 .7 18..11 12..15 |(16..19 |20..23 |24 ..27 |28. .31
M-24 M-25 M-26 M-27 M-28 M-29 M-30 M-31
© Philips Consumer Electronics B.V., September 1994
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DCC System Description

Chapter 12 Audio Coding
12.1 PASC frame format
Bit 26 = 1, bit 27 = 0, subbands 12 ... 31 jointly coded.
Slot 2:
0..3 .7 8..11 12..15 [16..19 |20..23 |24 ..27 |28. .31
L-0 R-0 L-1 R-1 L-2 R-2 L-3 R-3
Slot 3:
0..3 .7 8..11 12..15 (16..19 |[20..23 |24 ..27 |28. .31
L-4 R-4 L-5 R-5 L-6 R-6 L-7 R-7
Slot 4:
0..3 .7 8..11 12..15 (16..19 [20..23 |24 ..27 |28..31
L-8 R-8 L-9 R-9 L-10 R-10 L-11 R-11
Slot 5:
0..3 .7 8..11 12..15 (16..19 |20..23 |24 ..27 |28..31
M-12 M-13 M-14 M-15 M-16 M-17 M-18 M-19
Slot 6:
0..3 .7 8..11 12..15 [16..19 |20..23 |24 ..27 |28. .31
M-20 M-21 M-22 M-23 M-24 M-25 M-26 M-27
Slot 7:
0..3 .7 8..11 12..15
M-28 M-29 M-30 M-31
© Philips Consumer Electronics B.V., September 1994
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DCC System Description

Chapter 12 Audio Coding
12.1 PASC frame format
Bit 26 = 1, bit 27 = 1, subbands 16 ... 31 jointly coded.
Slot 2:
0..3 ..7 |8..11 12..15 (16 ..19 |20..23 |24..27 |28. .31
L-0 R-0 L-1 R-1 L-2 R-2 L-3 R-3
Slot 3:
0..3 .7 |8.. 11 12..15 [16..19 |20..23 |24 ..27 |28..31
L-4 R-4 L-5 R-5 L-6 R-6 L-7 R-7
Slot 4:
0..3 .7 |8..11 12..15 |16..19 |20..23 |24 ..27 |28..31
L-8 R-8 L-9 R-9 L-10 R-10 L-11 R-11
Slot 5:
0..3 .7 |8..11 12..15 (16 ..19 |20..23 |24 ..27 |28..31
L-12 R-12 L-13 R-13 L-14 R-14 L-15 R-15
Slot 6:
0..3 .7 8..11 12..15 |(16..19 |20..23 |24 ..27 |28..31
M-16 M-17 M-18 M-19 M-20 M-21 M-22 M-23
Slot 7:
0..3 .7 |18..11 12..15 |16..19 |20..23 |24 ..27 |28. .31
M-24 M-25 M-26 M-27 M-28 M-29 M-30 M-31
_-0 Philips Consumer Electronics B.V., September 1994
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DCC System Description

Chapter 12 Audio Coding

12.1 PASC frame format

12.1.3 Scale factor index field

For every subband for which samples are transferred (the corresponding allocation information is
not equal to ‘0000’) a scale factor index must be transferred. Scale factor indices are binary
numbers of 6 bits, in the range 0 to 62 (000000 to 111110 in binary notation).

In Joint Stereo Coding mode two scale factor indices must be transferred for any joint subband
that has been allocated bits {(e.g. if allocation unit M-20 of the tables on the previous pages
contains a non-zero entry this means that 2 scale factor indices - the first for the left channel, the
second for the right channel - are to be included in the scale factor index field).

Scale factor indices must be sent in the same order as the allocation information units.

Example : assume in stereo mode subbands L-1, R-2 and R-8 have allocation information ‘0000’
and other subbands have allocation information not equal to ’0000’, then the scale factor index
field will start as follows:

Slot 10:

0..5 6..11 12..17 18..23 24 . .29 30 .. 31
L-0 R-0 R-1 L-2 L-3 R-3

Slot 11:

0..3 4..9 10..15 16.. 21 22 ..27 28 .. 31
R-3 L-4 R-4 L-5 R-5 L-6

Slot 12:

0..1 2..7 8..13 14..19 20..25 26 .. 31
L-6 R-6 L-7 R-7 L-8 L-9

continued in the following slots ....

Note: The two most significant bits of R-3 are carried in Slot 10, the remaining 4 bits are carried in
slot 11. This is similar for L-6 in Slot 11 and 12.

The Scale factor index field does not necessarily have to contain an integer number of slots, but
may end - and in the case of Joint Stereo Coding may begin - somewhere in a slot. The remaining
bits must be used for the samples field.
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