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INTERNATIONAL ELECTROTECHNICAL COMMISSION

AUDIO RECORDING - MINIDISC SYSTEM

FOREWORD

The IEC (International Electrotechnical Commission) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of the IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, the IEC publishes International Standards. Their preparation is
entrusted to technical committees; any IEC National Committee interested in the subject dealt with may
participate in this preparatory work. International, governmental and non-governmental organizations liaising
with the IEC also participate in this preparation. The IEC collaborates closely with the International Organization
for Standardization (ISO) in accordance with conditions determined by agreement between the two
organizations.

The formal decisions or agreements of the IEC on technical matters express, as nearly as possible, an
international consensus of opinion on the relevant subjects since each technical committee has representation
from all interested National Committees.

The documents produced have the form of recommendations for international use and are published in the form
of standards, technical specifications, technical reports or guides and they are accepted by the National
Committees in that sense.

In order to promote international unification, IEC National Committees undertake to apply IEC International
Standards transparently to the maximum extent possible in their national and regional standards. Any
divergence between the |IEC Standard and the corresponding national or regional standard shall be clearly
indicated in the latter.

The IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any
equipment declared to be in conformity with one of its standards.

Attention is drawn to the possibility that some of the elements of this International Standard may be the subject
of patent rights. The IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 61909 has been prepared by subcommittee 100B: Audio, video and
multimedia information storage systems, of IEC technical committee 100: Audio, video and
multimedia systems and equipment.

The text of this standard is based on the following documents:

FDIS Report on voting
100B/259/FDIS 100B/268/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 3.

Annex A is for information only.

The committee has decided that the contents of this publication will remain unchanged until
2010-06. At this date, the publication will be

reconfirmed;

withdrawn;

replaced by a revised edition, or
amended.

A bilingual or French version of this standard may be issued at a later date.
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AUDIO RECORDING - MINIDISC SYSTEM

1 General

1.1 Scope

This International Standard applies to the MiniDisc (MD). It defines the mechanical and
electrical characteristics necessary to ensure the interchangeability of both premastered
optical discs and recordable magneto-optical discs of 64 mm diameter for the compressed
digital audio recording system.

1.2 Normative references

The following normative documents contain provisions which, through reference in this text,
constitute provisions of this International Standard. For dated references, subsequent
amendments to, or revisions of, any of these publications do not apply. However, parties to
agreements based on this International Standard are encouraged to investigate the possibility
of applying the most recent editions of the normative documents indicated below. For undated
references, the latest edition of the normative document referred to applies. Members of IEC
and ISO maintain registers of currently valid International Standards.

IEC 60908:1999, Compact disc digital audio system
IEC 60958:1989, Digital audio interface

ISO 683-13:1986, Heat-treatable steels, alloy steels and free-cutting steels — Part 13: Wrought
stainless steels

ISO 3901:1986, Documentation — International Standard Recording Code (ISRC)

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

JISX0208:1990, Code of the Japanese graphic character set for information interchange
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1.3 Basic parameters

1.3.1 Main parameters

Maximum playing and recording time:

Cartridge size:

1.3.2 Disc parameters

Diameter of the disc:

Starting diameter of the lead-in area:
Diameter of the centre hole:
Thickness of the disc:

Track pitch:

Scanning velocity:

1.3.3 Optical parameters

Laser wavelength:

Objective lens NA (numerical aperture):

Recording power:
Recording strategy:

1.3.4 Signal format

Modulation:
Error correction system:

1.3.5 Transfer rates

Main data rate:
Sub-data rate:

1.3.6 Audio format
Number of channels:
Sampling frequency:
Coding:

approximately 74 min (stereo)
approximately 148 min (mono)
68 depth x 72 width x 5 height (mm)

64 mm
29 mm
11 mm
1,2 mm
1,6 um
1,2m/s ~1,4m/s

780 nm typical

0,45

2,5mW ~ 5,0 mW
magnetic field modulation

EFM
advanced CIRC (ACIRC)

292 kbit/s
36,5 kbit/s (premastered MD)
9,1 kbit/s (recordable MD)

2 channels. stereo or double play mono

44,1 kHz

ATRAC (adaptive transform
acoustic coding)
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1.4.1 Definitions, symbols and abbreviations

For the purpose of this International Standard, the following definitions and abbreviations

apply.

CLV:

groove:

pit:

land:

constant linear velocity

the guidance track in which completely identical clocking and address
information is seen at both edges on the recordable groove.

The pregroove is U-shaped

— atypical depth of i ~ L (n=155+0,1)
9n 7n

— atypical width of 1,0 pm ~ 1,2 um

pits on the high reflectivity MD

Premastered effect (/5.. /{1 effect)

— atypical depth of I/5n (n=155+0,1)
— atypical width of 0,45 um ~ 0,7 um.

Pits are U-shaped on the low reflectivity MD

— atypical depth of A L (n=1,55+0,1)
9n n

— atypical width of 0,45 pum ~ 0,7 pm.

area between the grooves

NOTE In HF measurements (e.g. jitter) ‘Land’ is often used as the area between pits.

MM:

ext:

magnetic field modulation

the EFM encoded information is recorded on the disc by switching an external
magnetic field between two opposite directions. At every transition in the EFM
signal, the magnetic field is switched

external magnetic field

the magnetic field that switches between two opposite directions (both
perpendicular to the disc surface) according to the EFM encoded information

when laser heats up the magneto optic layer of the disc locally, this magnetic
field causes a permanent magnetic domain in the magneto optic layer on the
disc

the optimum external magnetic field

the centre value of the range of external magnetic fields that will give results
within specification

continuous wave
the laser light output is at a constant level
the optimum recording power

the centre value of the range of recording powers that will give results within
specification. For the measurement of P, see clause A.7

nominal recording power quantized by the write power table in TOC according
to optimum recording power P,.
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wobble:

ADIP:

ATER:

jitter:

AP, x 100
AT x P, '

HF signal:

BLER:

crosstalk:

push pull:

enhancement:
ODU:

the pregroove in the disc is not a perfect spiral but is wobbled with:
— atypical amplitude of 30 nm;
— a spatial period of 54 pm to 64 um.

When this wobble is locked to a frequency of 22,05 kHz, the velocity of the
disc should be in the range of 1,2 m/s to 1,4 m/s

address in pregroove

with an additional modulation of the groove wobble, the pregroove contains an
address information called ADIP (see clause 6)

ADIP error rate
number of erroneous ADIP frames in proportion to the total number of frames.

the 1 s value of the time variations between consecutive 13 transitions (land
and pit) of the unequalized HF signal (random EFM data)

For the measurement of jitter, see clause A.8.

temperature coefficient of the sensitive layer of the disc. It is expressed as the
relative change in optimum recording power per degree Celsius temperature
difference (%/ °C)

as defined in clause A.1, is measured before a.c. coupling (see figure 3).

The highest and lowest fundamental frequencies that occur in the EFM signal
are 720 kHz and 196 kHz.

The peak-to-peak values of the highest and lowest fundamental frequencies
are denoted by /5 and by /;, respectively.

The top level of HF signal, which is given by the lowest fundamental frequency,
is denoted by /.

block error rate
number of erroneous EFM frames in proportion to the total number of frames.

The BLER is measured at the entry to C1 decoder. At that stage, 1 block
corresponds to 32 symbols

the ratio between HF signal amplitude when on track and when between the
tracks.

an off-track position of the scanning spot results in a diffraction pattern that is
asymmetrical in the radial direction of the disc.

Subtraction of the powers into the two halves of the aperture of the objective
lens yields a servo signal for the track following (this signal is called the push
pull signal).

the use of polarization-dependent optics to improve MO system performance
optical disc unbalance

variation in the read signal amplitude with time as the optical pickup scans
along the track due to non-uniformity of optical properties such as
birefringence
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1.4.2 Disc areas
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Additional information about the areas mentioned below is given in clause 11.

The layout of the MD is given in figure 1.

The terms used to distinguish between the areas on the disc are:

information area: this area of an MD contains CLV clocking information and an address.

The information area of the disc is divided into five parts:

Area Premastered MD Recordable MD
1 Lead-in Yes Yes
2 Premastered Yes Optional
3 uToC No Yes
4 Recordable user No Yes
5 Lead-out Yes Yes
lead-in area: contains premastered information with the table of contents (TOC).

premastered area:
UTOC area:

recordable user area:
lead-out area:

contains premastered information tracks.
contains:

— the user table of contents for the information tracks in the
recordable user area after (partial) recording;

— the power calibration area,;
— the reserved area.
in this area, the tracks with user information are recorded

contains premastered pits on the premastered MD, or premastered
groove on the recordable MD.

NOTE 1 The premastered area together with the recordable user area is called the programme area.

NOTE 2 The UTOC area together with the recordable user area is called the recordable area.

NOTE 3 The recordable MD with the optional premastered area is called hybrid MD.
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