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Philips Compact Disc Digital Audio
represents an outstanding advance
inaudio technology. It enables
standards of reproduction, previously disc which allows up to one
unattainable through traditional recording, : hour's continuous play, and a player
mastering, and replication methods, to become a reality. with a built-in laser which scans the information within the disc.

Compact Disc Digital Audio
The system comprises a
single-sided, mirror-finish

This has been made possible through the development of As this information is'contained below the disc’s surface, it is
techniques and equipment which enable audio information to unaffected by dust or handling. In addition, because the laser of

be converted into a digital format, and transferred by optical 4 the Player scans the information, rather

means onto a disc. \ than making direct contact with the
To achieve this breakthrough, Philips has used what is , R - B discas intraditional reproduction

possibly today's most advanced tool .. . the laser . .. both B systems, its life is virtually

in the Compact Disc Player itself and also in the i indefinite.

mastering process. In addition, our

extensive experience in audio

technology, plus Philips worldwide

research and development

facilities have been combined

to realise our aim for the 'y

optimum in sound /

reproduction..
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The production of CD-Discs
The process required to produce

CD-Discs can be broken down into
four distinct stages.

Programme Production

The original sound is recorded, mixed,
and transcribed, to arrive at the Master
Tape. This is ideally in digital format
(although analogue is acceptable), and
contains both stereo audio channels.

Tape Mastering

The Master Tape is converted - analogue
to digital, or if necessary digital to digital -
and subcode information is generated
and recorded. This can take the form of
cue codes. The result is the Tape Master,
which fulfills all necessary parameters for
subsequent recording onto the disc, and
acts as the standardised carrier of the
CD-Digital Audio information.

Disc Mastering

In this process, the information from the
Tape Master is encoded into the
CD-standardised format and recorded
optically onto the surface of a glass disc
which is coated with photoresist.
Following development and evaporation,
the result of this process is the Disc
Master, which carries all the CD-standard-
ised information in millions of minute pits.
To a large extent, this surface structure
determines the basic parameters of the
CD discs. It is also designed to ensure
subsequent successful mass replication.

Matrixing and Replication
By galvanic processing, the Disc Master
surface is transferred onto a nickel shell
(or “father”). By the same process, from
the “father” negative a number of
positives (or “mothers”) can be produced.
From each “mother”, “sons” or
stampers are made, which, after suitable
processing, are used for replication. By
compression, or injection moulding, the
information contained on the surface of
the stamper is transferred to a transparent
plastic carrier. This receives a reflective
aluminium coating, over which a protective
layer of lacquer is applied. Following
accurate punching out of the centre holes,
the discs are labelled and packaged o
provide the finished Compact Disc.

|Programme Production| | Tape Mastering Disc Mastering Matrixing/Replication
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Disc Mastering

The technique of Disc Mastering has been
developed by Philips, and enables the
recording of digital audio and subcode
information from the Tape Master, onto a
disc's surface. On this Disc Master, the
information is contained in an ever
increasing spiral of “pits”.

Resist Master Disc Preparation

The Disc Master begins life as an optically
ground and polished glass substrate
which is prepared to standardised
dimensions. Following visual inspection,
this CD-Plain Glass Disc enters a
computer controlled, automatic four-stage
processing system. Every stage in the
system is carned out under climatically
controlled, dust-free conditions.

The glass substrate is placed in the
first process stage by means of an
automatic exchange mechanism. In this
stage, it is first scrupulously washed with
de-mineralised water, and then spin dried.
In the second stage, an adhesive layer is
applied prior to the disc receiving a
coaling of photoresist. The final stage in
the Resist Master Preparation System is
checking the uniformity of the photo resist

coaling by an automatic scanner linked to
the computer. The Resist Master Disc is
then placed in a special protective
carrying cartridge, cured in an oven and
held in store until it's required for
recording.
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Recording

The Master Recording System comprises
a laser beam recorder, encoder, subcode
processor, digital tape recorder, and a
system controller. The latter is a computer
which is programmed to automatically
monitor and control all stages in the
recording process.

In its cartridge, the Resist Master Disc
is introduced into the disc carrying
mechanism of the laser beam recorder.
The top of the cartridge is automatically
removed and the disc passes onto the
recorder's drive spindle. The laser beam
recorder has its own built-in dust filtering
system, and all operations take place
in a climatically controlled clean air
environment.

The Tape Master is placed on the
digital tape recorder, and recording can
commence. The digital audio and
subcode information is fed into the
encoder - subcode information from the
original tape, being converted into
subcode by the subcode processor. The
encoder carries out multiplexing, CIRC
encoding, and EFM modulation. For
testing and quality control applications,
the encoder can also generate test signals.

The data bit stream from the encoder
passes to the acousto-optical modulator
which lies in the light path of the laser in
the laser beam recorder. This laser beam
Is modulated, according to the data bit

stream, and focussed by means of an
objective lens system onto the sensitive
coating of the Resist Master Disc. A servo-
controlled motor, which has air-bearings,
rotates the disc, and the projected
information is recorded onto itin an ever
increasing spiral by the radially tracking
objective lens system. Focussing of the
objective lens onto the disc is assured by
a servo system. This comprises a
separale laserdiode, and a secondary
system which uses part of the reflected
light from the recorded spot to enable fine
tuning. The accuracy of this operation can
be confirmed on the focus monitor of the
system.

'

CIRC error
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Development and Evaporation

At the end of recording, the disc is
automatically returned to its cartridge and
passes to the developing stage. The disc
is then removed from the cartridge, and
developed using fluids which selectively
etch away the exposed areas. Light from a
laser beam, projected through the disc, is
diffracted by the developing pits. This
process is continuously monitored until
the desired pit geomelry is achieved, and
the operation stops automnatically. The
disc is then cleaned and spin dried.

The quality of the Disc Master is
dependent upon the accuracy of its pit
geometry. The pit length is determined by
the data bit stream from the encoder, to
the optical modulator. Pit depth, width, and
slopes are carefully chosen to enable the
optimum high frequency signal, radial
tracking signal, minimum sensitivity to
unwanted process parameters, and not
least, a geometry which will later permit
mass replication. The track pitch - or
distance between tracks - is specified as
1,6 = 0,1 microns. To maintain this,
aci:uracy and stability of both the radial
tracking mechanism and rotational
system within the laser beam recorder,
are essential.

Following succesful developing, the
disc passes through an evaporation stage
where it receives a microthin coating of
silver. This enables electncal inspection
and subsequent galvanic processing.
With the Master Player System, pit
geometry can be measured using signals
from the optical readout system.

The readout signals can be relayed to a
Silent Room for audio assessment.

A similar system is optionally available for
inspection and measurement on
stampers and finished Compact Discs as
well as Disc Masters. In this latter
application, it is known as the Universal

Inspection Player System. Final inspection
is cared out with a stereo microscope to
confirm surface quality of the CD-Disc
Master.

Automatic “hands-off” operation
Philips has designed the Disc Mastering
process to minimise manual contact once
the plain glass disc has been introduced

into the Resist Master Preparation System.
Throughout the complete Disc Mastering
process, the disc remains in a conditioned
clean air environment, moving from one
process stage to another in an airtight
cartridge, from which the disc is auto-
matically withdrawn, and to which it
returns, after each operation.

Development HMWmtmn H

Hectrical
inspection

Microscopic
inspection
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Setting up a Mastering facility
The setting up of a commercially effective
mastering facility is an investment
requiring a lot of experienced advice and
assistance. Philips can provide it. Through
our background in optical disc mastering,
we have developed equipment and
techniques that simplify complex
procedures, and provide a cost effective
solution to customer requirements.

We can offer advice on the type and
scope of equipment needed, the sort of
accommodation it requires, and also
personnel. Through our experience we

also know for which equipment, and in
which areas, flexibility should be built-in
for expansion. And of course, at Philips we
also carry out installation, commissioning,
maintenance, and even staff training.

Qur belief in the future of Compact
Disc Digital Audio is such that in
collaboration with the audio industry itself,
we are working towards the setting up of
world standards. Not only for the Compact
Disc itself, but also for the production of
CD-Tape Masters, CD-Plain Glass Discs,
and CD-Disc Masters.

Laser Beamn Recorder

Subcode Processor

1. Chemical Store
2. Chemical Preparation
3. Initial Inspection
4. Resist Master Preparation System
5. Oven
6. Developer
7. Evapovator
8. Microscopic Inspections
9. Master Recording System
10. Tape Mastering (if applicable)
11. Master Player System
12. Final Inspection

% Extension to iwo systems
if required




Philips CD-Mastering Equipment

The following products, developed by
Philips, form the cornerstone upon which
a successful CD-mastering facility can be

built.

[ Resist Master Preparation System
(RMP) - LHH 0410
including:

Input Unit

Cleaner/Dryer

Layer Coater (including Resist Master
Scanner)

Output Unit

System Controlier

O Master Recording System
(MRS) - LHH 0400
including:

Laser Beam Recorder - LHH 0402
Encoder - LHH 0401
System Controller - LHH 0403
Subcode Processor - LHH 0406
MRS Accessories - LHH 0407

O Decoder - LHH 0404
Decoder Accessories - LHH 0405

[ Developer - LHH 0420

O Disc Master Player - LHH 0421

O Universal Inspection Player - LHH 0426
[0 Subcode Processor/Editor - LHH 0425
O Disc Master Cartridge - LHH 0422

Philips Export B.V.
Electro Acoustics Division
Product Group Optical Disc Mastering
Building DBC
P.O. Box 218
5600 MD Eindhoven
Tel.: 040 - (7) 23715
040 - (7) 23724
Telex: 59533 NPHER-NL
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Compact Disc Encoder

The LHH0401 Compact Disc Encoder
provides a reliable and efficient means
of translating digital audio and subcode
information into the standard format for
a Compact Disc Master Recording
System. The HF-signals which the
Encoder generates can also be used to
test the optimal reactions of Compact
Disc Players in automatic (IEC
controlled) measurement and service
applications. In addition, they can assist
in checking the quality of manufactured
Compact Discs, and in laboratory
testing.

o I 1 3

Choice of modes

The LHH0401 Encoder offers a choice of
five independently selectable digital
audio input modes - parallel; serial MSB
first; serial LSB first; digital sine; digital
silence. Operation can be carried out
manually, using the self-explanatory
built-in keyboard. Alternatively, remote
operation is possible via an IEC-625
controller.

Comprehensive capabilities
Information from any two-channel digital
audio source with a sampling frequency
of 44 1kHz, is encoded into an Eight to
Fourteen Modulated (EFM) HF-signal.
The digital information can be encoded
from either two 16-bit parallel, or two
serial data outputs; for the subcode
source, an 8-bit parallel interface is

@ Converts 2-channel digital audio
signals to the format required ina
Compact Disc Master Recording
System

® Generates digital HF-signals for use
in automatic (IEC controlled)
measurement in quality control and
servicing applications

@ Enables quality control checking of
manufactured Compact Discs

@ Produces the standard Compact Disc
HF-signals needed for laboratory
testing applications

® Choice of manual or remote control
(IEC-625 controller)

provided, together with the proper
synchronisation signals. The design of
the Encoder enables digital audio
signals from any source to be
synchronised, including PCM-1600 and
PCM-1610.

The digital audio sinewaves generated
by the LHH0401 range from 10,7 Hz up to
22KkHz, and are in steps of 10,7 Hz.
Amplitude ranges from —42 dBF up to
0dBF, in steps of 6 dBF.

Further capabilities of the Encoder
include the generation of digital silence
and HF-test signals. These are Logical
ZERO, Logical ONE, and SQUARE WAVE
on the following frequencies - 2160,
1080, 540, 270,135, and 67.5kHz.
Special data patterns are available on
request.

PHILIPS
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Easy installation and servicing

The LHH0401 Encoder has been
designed for use as a bench-mounted .
unit, or if preferred, it can be
incorporated into a standard 19”-rack
mounting system. Maintenance and
servicing are simplified by the ease of
access to the instrument and its
modular electronics.

A built-in signature analysing procedure
enables the self-testing of the coding,
interleaving, and timing functions. An
external signature analyser connector is
also provided, for service purposes.
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Recorder H < Interleaving encoder
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4 ! CO Standard
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Processor H H
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: - ] Freq: 10Hz.. Control nerator H
Synchr: 7.35ksymb/sec 27 bits 29 kHz - »| 216 MHz H
Subcode: 7.35 ksymb/sec 17 bits : Ampl. 0..-42dB Manual/ 67 5kHz :
IEC-bus
Features: Sell -testing . :
L} 1
] ]
' 1
- LHH 0401 .
ec H da Accessories Environmental conditions
.DI:m enl;liglsca?! mig? User manual; power cord; earthing Temperature .
The housing of the Encoder (table top) strap; set of fuses; rack mounting kit - operating: + 5°Cto+45°C
is an 81TE/6HE Schroff cabinet; 19"-rack . . I i B
mounting is also possible Mains voltage elative umlqny. o to 90%
Height: 280 mm 110V/220V +10%, 60/50Hz + 4% non-condensing
Widgth" 440 mm Shocks: max. 10G, pulse duration 6mS
Depth: 400 mm Power consumption
90VA Subcode Processor LHH0406

Weight: approx 18 kg Available as a separate unit
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