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INTRODUCTION

PHILIPS - making Compact Disc better

INNOVATIVE CD SYSTEM SOLUTIONS
PHILIPS is a company that needs little
introduction in the world of Compact Disc.

As one of the leading inventors of the Compact
Disc player, we have been active since the early
80s in developing all its key components.
Leading-edge developments in CD mechanisms,
loading mechanisms, circuitry, and control
software have continuously kept us at the
forefront of this new exciting technology.

So that today one can hardly think of CD
without thinking of PHILIPS, and the two words
together have become synonymous with
innovation, quality and high-performance.

PHILIPS LASER OPTICS AND PHILIPS
SEMICONDUCTORS -

THE PERFECT TEAM

As the innovative arm of PHILIPS responsible for
CD sub-assembly and component development,
PHILIPS LASER OPTICS naturally has a wealth
of technological know-how and experience in this
area. Whether your interest is in CD Audio, CD-
i, Video-CD, CD-ROM, CD-Recordable, games
or completely new applications still on the
drawing board, you'll find in us the perfect
partner to help you develop your ideas to the full

and to translate these ideas into working products.

A partner, moreover, who can offer you the
application support you need to get your
innovative products to market in record time.

PHILIPS SEMICONDUCTORS is one of the
world’s largest semiconductor manufacturers with
annual sales approaching $3 billion (1994).

The company operates 15 wafer fabrication plants
and 8 assembly centres around the world,
manufacturing 25 million ICs and discrete
semiconductors every day. An innovative total
systems approach, embracing both hardware and
software, is the foundation on which the company
has built an unrivalled reputation as an innovative
and reliable supplier of high-quality semicon-
ductors for the consumer electronics market.

In the field of Compact Disc, PHILIPS has
consistently led the way in providing ever-higher
levels of integration of the various player
functions. Specifically, for the CD sector of
multimedia, PHILIPS is already sampling
products for octal-speed CD ROM drives to
meet the astonishing pace at which this sector

is advancing,.

Together, PHILIPS Laser Optics and PHILIPS
Semiconductors is a winning combination that
can help you stay competitive in today’s markets.

FULL TECHNICAL SUPPORT ON YOUR
DOORSTEP

Our worldwide network of sales offices, including
offices in Hong Kong, Singapore, Taiwan, Korea,
Japan, Brazil, the USA and Europe, means that
wherever you operate, you're certain to find one
of our representatives nearby. A representative
who speaks your language and understands your
markets. One, moreover, who can give you full
technical support at all levels and provide you
with a direct route to our design services.
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FUTURE-PROOF DEVELOPMENT

With our broad experience in the whole range of
CD-related technologies, we're uniquely placed to
support not only your current design projects but
also those planned for the future. Together with
you, we can formulate a vision of your future
market needs and set up a development roadmap
with a view to meeting these needs as they arise.
For you, of course, this means timely introduction
of your products to market, greater competitive-
ness and continued market success.

CD SYSTEM SOLUTIONS TAILORED TO
YOUR NEEDS

To simplify design-in and help you speed up your
product creation process, PHILIPS offers a series
of CD System Solutions. Each System Solution
comprises CD mechanism and loader, key system
ICs, software and circuit diagrams, all fully tested
and optimized for a specific (reference) application.
Each System Solution comes with complete
technical documentation and offers a total solution
that can be incorporated directly into your product
or form the basis for a design evaluation.

Every system is based on a fully-digital concept
from optical pick-up, servo and decoding through
to the output, providing setmakers high-
performance, more features, and a highly reliable
adjustment-free system with no ageing effects.

In developing these system solutions, flexibility
has been our guiding principle. We can quickly
adapt each system concept to meet your specific
requirements with regard to interfacing, cost and
performance. Enabling you to tailor your products
to precisely meet your market needs and keep pace
with fast-moving market trends.

Ridterh |t
WIDEQ G001

Starterkit

STARTER KITS AID DESIGN-IN

For every CD System Solution, we also offer a
Starter Kit — a fully tested, working CD system
comprising all the necessary hardware and key
components operating according to specification,
circuit diagrams and detailed layout documen-
tation for the PC board plus all released software

necessary to operate the system.

Since the Starter Kit is guaranteed to meet its
specifications, it forms a valuable design-in tool,
enabling swift, accurate evaluation for fast design
turn-around. It’s also valuable as a reference
against which to judge the performance of your
production models, as a trouble-shooting tool
before and after production, and as the basis for
your incoming quality control. In all these areas,
of course, you can get full support from our
application-support team whenever you need it.

SUPPORT PRODUCTS

As one of our clients, you can also benefit from
the many products that come as a spin-off from
our extensive development cycles. The most
important of these is software, including our
proprietary source codes (called Basic Player
Modules). Available subject to licensing agree-
ments, these are designed to offer the highest
degree of flexibility for customizing your system
to meet specific applications.

Other support products available include test
discs, specific measuring equipment and
customized measuring tools.
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Optical pick-up

ADVANCED CD COMPONENTS AND
INTEGRATED CIRCUITS

CD loaders

We offer a broad range of loaders for today’s CD
applications. These include: tray loaders for audio,
games, Video-CD, plus half-height CD-ROM/
CD-Recordable loaders. Note, each loader
incorporates a CD mechanism from the CDM 12
family (CDM 24 for CD-Recordable).

CD mechanisms

The CDM 12 family of mechanisms are of
advanced design, adjustment-free, and provide
high-performance with no ageing effects.

The family has been developed to suit a wide
range of applications. A unique low-mass
actuator, with specially developed low-power coils
provides fast access in a wide range of equipment
from stand-alones to portables. The proprietary
Laser Detection and Grating Unit (LDGU) has
excellent mechanical and thermal stability under
all operating conditions and is highly reliable as it
uses few parts. Furthermore, all CDM 12
mechanisms have excellent shock resistance
thanks to special suspension components. And,
for the highest signal-to-noise ratio, the design of
the CDM 12 sledge allows the HF amplifier and
laser control circuitry to be mounted on the
sledge close to the photodiode detector.

For CD-Recordable applications, there is also the
highly-integrated CDM 24 mechanism.

For all these components, advanced fabrication
plus economies of scale from mass production
guarantee the superior performance and highly
competitive prices that have become the hallmark

of PHILIPS’ CD products.

Integrated circuits

All the CD System Solutions in this guide are
characterized by extremely high levels of
integration thanks to PHILIPS Semiconductors’
high-performance chip sets. These advanced
systems-on-silicon solutions require no
adjustment, reduce circuitry size, minimize the
number of peripheral components, simplify board
design and lower assembly costs — cost-saving
features with universal appeal. Though many of
the ICs used are commodity products, some are
custom-designed by PHILIPS Semiconductors to
provide the required functionality for a particular
CD system. Naturally, this service is also available
to customers looking for product differentiation.

TOTAL SUPPORT

The following pages give an overview of the
system solutions, integrated circuits, CD
mechanisms, loading mechanisms and software
available from PHILIPS Laser Optics and
PHILIPS Semiconductors. Though impressive,
this product range alone cannot fully indicate the
support we can offer you. Support that comes
from a systems partnership with one of the
world’s leading innovators in CD technology.
Support geared specifically toward helping you
solve your problems and develop your products
for market. To help you stay competitive today
and in the years ahead.
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INTRODUCTION TO CD SYSTEMS

The basic CD player

cb Digital Data
Mechanism Servo CD Processing Data interface
Controller Decoder DA-converter, left/right audio,
(CDM) block decoding,. data for host,...

Driver

Micro User
Controller interface :
display, keyboard

serial link, etc.

Disc
Loader

The Basic CD-player BASIC BUILDING BLOCKS OF A TYPICAL CD APPLICATION

2.1
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CcD

Mechanism

Digital
Servo
Controller

CcD

Decoder

Consists of a rigid frame housing a
motorized turntable that rotates the
disc, and a radial mechanism which
positions and tracks a single or 3-beam
Optical pick-up across the disc.

The Optical pick-up objective-lens is
moved by a focus coil which focuses a
laser light spot onto the information
layer of the disc. The laser spots are
diffracted by the pits in the
information layer to produce returning
beams which strike a photodiode
assembly.

The photodiode outputs are fed to a
servo controller, where they are
amplified and selectively summed to
produce focus and radial position-error
signals. These signals, which represent
the actual focus and radial positions,
are algorithmically compared with the
required position, according to the
microcontroller or tracking circuits,
and the results used to produce
appropriate drive signals for the CD
mechanism (CDM) motors (sledge
and focus).

The decoder decodes the EFM data
signal into serial digital data and
subcode data. After de-interleaving,
and descrambling, the integrity of the
digital information is tested, and
appropriate error-correction or con-
cealment is performed. The resulting
data is fed serially as sixteen-bit digital
information to the digital-to-analog
converter (DAC) or data processing
circuit (e.g. for CD-ROM
applications). During the decoding
process, the decoder monitors the
incoming bit-stream rate, maintains it
at a constant linear velocity using a
phase-locked loop, and produces
appropriate drive signals for the disc
motor.

Driver

Micro-
controller

Disc

Loader

The servo driver amplifies the control
signals for the various motors. A wide
range of digital and analog drivers is
available for different applications:
stand-alone, single supplied and battery
supplied.

The microcontroller is pre-
programmed to provide the processing
for the servo system and for the user
interface. User commands may be
given directly from keys, or via a serial
control-bus or remote receiver,
according to the application. The
microcontroller can also be
programmed to drive a range of front-
panel display devices.

A range of loaders exists to suit a
variety of applications. Besides tray and
top loaders for stand-alone
applications, half-height tray loaders
for built-in CD-ROM and CD-
Recorder drives are available. All
models incorporate a CD mechanism
with disc clamping.

Discs are normally transported by a
motorized disc tray, moulded to accept
12 cm and 8 cm discs. Simple inter-
facing normally consists of colour-
coded wires for the tray motor and
detector, and the wire assembly for

the CD mechanism.

22



CD SYSTEM OVERVIEW
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HIFI CD-system solutions

Pre-developed solutions for stand-alone sets and stacking systems. Each system features
pre-programmed servo and user functions for quick and easy design-in.

HIFI 6000 Total solution featuring optimized digital servo system.
HIFI 6011 As HIFI 6000, but controlled by a user microcontroller via DSA interface.
HIFI 6013 As HIFI 6000, but with improved functions.
HIFI 7000 HIFI solution using Philips Semiconductors’ CD7-system concept.
CD decoder and digital servo controller are in one IC.
HIFI 7001 As HIFI 7000, but with microcontroller with on-board LCD driver.

PREMIUM CD-system solution

Premium-quality system providing top performance, high reliability and easy design-in. Features
industrial CD mechanism, optimized servo systems and high-performance decoders.

PREMIUM 6000 Pre-developed solution for outstanding performance combined with
industrial standards and reliability.

MUSIC CENTRE CD-system solution

CCALl10 A pre-developed solution incorporating a HIFI 6000 CD-system plus
4-waveband stereo radio, and cassette player deck.

HEADPHONE CD-system solutions

These economy, vibration-protected, solutions provide a complete range of headphone
systems to suit specific personal entertainment environments, while sharing the common features of
low power and excellent playability.

HEADPHONE 7000 Headphone solution using Philips Semiconductors’ CD7-system concept.
CD decoder and digital servo controller are in one IC.

HEADPHONE 7001 As HEADPHONE 7000, but with microcontroller with on-board
LCD driver.

TV-ENTERTAINMENT CD-system solutions

Economy and double-speed solutions for CD GAMES, including the solution for Full Motion Video
(EMV) playback.

KARAOKE 6000 Pre-developed CD KARAOKE engine.

GAMES 6001 Pre-developed CD GAMES engine featuring double data transfer rates.

VIDEO 6001 Basic CD-engine for Full Motion Video applications.

VIDEO 6002 Basic CD-engine for Full Motion Video applications. SMD optimized.

VIDEO 6481 Complete system for Full Motion Video applications with complete
MPEG solution

VIDEO 7000 Complete system for Full Motion Video Applications with

MPEG decoding of audio/video data. Uses Philips Semiconductors
CD7-system concept. CD decoder (double-speed) and digital servo

controller are in one IC.
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DATA CD-system solutions

A range of pre-developed solutions to meet the ever-growing demand for optical disc-based
information systems. All systems are suitable for half-height 51/4" PC drive bays and feature fast

radial access.

ROM 65000
ROM 65060

ROM 65080

ROM 65100
ROM 65160

ROM 65180

ROM 65200
ROM 65260

ROM 65280

CD-ROM engine; 4x standard data transfer rates.

CD-ROM system with ROM 65000 engine and IDE interface;
4x standard data transfer rates.

CD-ROM system with ROM 65000 engine and fully integrated
SCSI interface; 4x standard data transfer rates.

CD-ROM engine; 6x standard data transfer rates.

CD-ROM system with ROM 65100 engine and IDE interface;
6x standard data transfer rates.

CD-ROM system with ROM 65100 engine and fully integrated
SCSI interface; 6x standard data transfer rates.

CD-ROM engine; 8x standard data transfer rates.

CD-ROM system with ROM 65200 engine and IDE interface;
8x standard data transfer rates.

CD-ROM system with ROM 65200 engine and fully integrated
SCSI interface; 8x standard data transfer rates.

CD RECORDABLE CD-system solutions

A range of high-performance, pre-developed solutions for data and audio recording and playback.
Data rates: double-speed (write); quad-speed (read).

RECORDER E65400

RECORDER D65420

CD-Recordable engine featuring fast access, write (n=2) and read (n=4);
suitable for half-height drive bays.

Data engine comprising single-chip CD-ROM block-decoder,
block-encoder and buffer manager, microcontroller. For use with the

E65400 for data-CD-Recorder applications.

24



HIFlI 6000 SYSTEMS

Total player solution for stand-alone sets

Li210/11

or
LI1210/13

DIGITAL

CD Loader OUTPUT

CDM 12.1 LEFT

TDA 1302T SAA 7345GP TDA I311AT NE4558

3-beam
Mechanism Diode Amplifier Compact Disc DA Audio
Decoder Converter Amp. & filter RIGHT

r--=--=- e — |

Remote Control I I RC-5 |
L receiver (opt.) I I Remote Control I
EmE—— Transmitter
CDTé610 I SAA30I0T

2x VI.I Keyboard (optional)
TDA 7073A TDAI30IT |

Servo Digital Micro PCF 8566P

Drivers Servo Controller Driver

LCD
Display

HIFI 6000 basic system for stand alone CD-player

= Total player solution for stand-alone sets. The HIFI 6000 CD-system is a
complete highly-integrated pre-

= L1210/11 or L1210/13 tray-type loader with economy-class CDM I12.1. developed CD-engine for use in stand-
alone sets. It includes a mask-

= Top loader version available. programmed microcontroller which
provides all the
= Quick design-in thanks to the pre-programmed servo and functions of a CD-player including a
user functions. complete range of user and display
functions accessed via a keyboard or
= Top performance and playability thanks to the digital servo system. infrared remote control.
= High-performance digital decoder with high resistance to A comprehensive starter-kit is available.

rotational shock.
The microcontroller controls all the
servo and CD-decoder functions plus
the input and output user functions:
display, keyboard, remote control.

Both the low-height L1210/11 and
standard-height 1L1210/13 loaders

25



HIFI 6000 SYSTEMS

Li2io/11

or
Li210/13

Li2io/n1

or
Li1210/13
DIGITAL

CD Loader

CDM I2.1
TDA 1302T SAA 7345GP

3-beam '
Mechanism Diode

Amplifier

DA

Converter

Compact Disc
Decoder

CDTé611

o Servo
Drivers Controller

HIFI 601 | basic system for stand alone CD-player

include the CDM 12.1 mechanism,

TDA I31IAT

OUTPUT €D Loader

LEFT CDM I2.1

NE4558

3-beam
Mechanism

Audio
Amp. & filter

RIGHT Diode

2x vI.0 CONTROL 2x
TDATO73A TRABOIT “ INTERFACE TDA 7073A TDAI301
Serve Digital T (DSA bus) Serve Digital

Servo

Drivers

TDA 1302T

Amplifier

DIGITAL
OUTPUT

LEFT

SAA 7345GP NE4558

TDA 131 IAT
DA .

Converter

Audio
Amp. & filter

Compact Disc

Decoder RIGHT

| Remote | |
Control
| receiver (opt.) |\l |

Rcs |

Remote |

Control

| Transmitter
SAA3010T |
(optional)

cDT613
Keyboard
=

—

Micro

Controller (REPCELLD

Driver

LCcD

and use special suspension units to
provide the extra damping required for
optimal performance against shock and
vibration. A top loader version using
the CDM 12.1T is an option.

The TDA1302T diode amplifier and
laser supply IC buffers the diode signals
for the servo control IC. The IC also
amplifies and equalizes (option) the HF
signal for the CD decoder and controls
the power to the laser diode from the
CDM 12.1.

The TDA1301T digital servo
controller, assures excellent
performance owing to advanced
features such as enhanced tracking
capability and

automatic initialization procedures.
No external adjustments are necessary.

Power for driving the disc drive motor,
and the focus, radial tracking and
sledge actuators is provided by two
TDA7073A dual servo power drivers.

The SAA7345 decoder has an
embedded 19k SRAM, and uses a
unique FIFO overflow concealment
technique which provides high
resistance to rotational shock. Optimal
data detection from the disc is ensured
by the decoder’s integrated digital PLL.
Communication with the system
microcontroller is via a 3-wire interface.

Display

HIFI601 3 basic system for stand alone CD-player

HIFI 6000 SYSTEM PERFORMANCE

Disc size 8and 12 ecm.
Formats CD-DA
Access time (1/3 stroke) 800 msec.

Digital output EBU-standard

Line output yes

AUDIO PERFORMANCE

THD+noise typical 0.04 %

Signal to noise ratio typical 92dB
Amplitude (50k Q load) typical 2Vrms

USER FUNCTION

Remote / keyboard scan, open/close, repeat,
pause, stop, play, random,
previous, next, time,
review, program, fast

forward, fast reverse,

POWER SUPPLY
ov

Supply Voltage

Requirement supply current | A peak, 300mA average

2.6



NeW

HIFI 7000 SYSTEMS

Highly-integrated stand-alone player system

Li1210/11
or
L1210/13

CD Loader

CDM 12.1 SAA 7376GP

TDA 1300T TDA I311AT l NE4558 S

3-beam . . CD-Decoder
Mechanism Diode Amplifier and Digital DA

Servo Control Converter

Audio
Amp. & filter RIGHT

r-=---=- e |

Remote Control I I RC-5 |
receiver (opt.) I

IRemote Control
Transmitter I
CDT710 I SAA3010T

2x Keyboard tional
TDA 7073A | (optional)

s Micro
ervo Controller PCF 8566 T
Driver

LCD
Display

Drivers

HIFI 7000 basic system for stand alone CD-player

s CD7-system: improved playability and additional features. The HIFI 7000 systems are highly-

integrated stand-alone systems for mid-

= One-chip CD-decoder and digital servo controller. range CD audio players. Each system

includes the operating software in a

= LI1210/11 or L1210/13 tray-type loader with economy-class CDM I12.1. mask-programmed microcontroller.

In the HIFI 7001, the controller has an

= Top loader version available. on-board LCD driver. Both HIFI 7000
and HIFI 7001 are completely pre-
= Quick design-in thanks to the pre-programmed servo and developed systems for set manufac-
user functions. turers. Control is via a local keyboard

or infrared remote control transmitter.

= Total player solution for stand-alone sets.

2.7

The system uses the latest
semiconductor concept — CD7,
Philips’ most recent and very-highly-
integrated innovation for CD-system
solutions.

The main feature of a CD7 system
such as HIFI 7000 is that it uses a
combined CD-decoder and digital

servo controller in one chip, in this case



HIFI 7000 SYSTEMS

the SAA7376GP. The DAC section is
however separate so that the audio
performance of the system can be
tailored precisely to individual needs.

The SAA7376GP decodes and de-
interleaves the EFM data and performs
full error correction/concealment and
digital filtering. It has an embedded
19k SRAM and also controls the speed
of the disc drive motor. The servo
control section processes the diode
signals to generate servo control signals
for the focus and radial tracking
actuators and the sledge motor. No
external adjustments are necessary.

Power for driving the motors is
provided by two TDA7073A dual

servo power drivers.

Both the slimline 1.1210/11 and
standard-height L1210/13 loaders
include the CDM 12.1 mechanism, and
use special suspension units to provide
the extra damping required for optimal
performance against shock and

vibration. A top loader version using
the CDM 12.1T is an option.

The TDA1300T diode amplifier and
laser supply IC buffers the diode signals
for the CD7 decoder. The IC also
amplifies and equalizes (option) the HF
signal for the decoder and controls the

power to the laser diode from the
CDM 12.1.

As mentioned, the audio performance
is not directly related to the CD system
but depends on which Philips
Semiconductors’ DAC is used. Shown
here is a TDA1311A continuous
calibration stereo DAC with 16-bit
digital input and analog voltage output.
This DAC can be replaced by many
other types to fulfil individual

requirements for cost and performance.

Li21o/11
or

Li210/13

CD Loader

CDM I12.1

3-beam

Mechanism Diode Amplifier

2x
TDA 7073A

Servo

Drivers

I I SAA 7376GP
TDA 1300T

TDA I31IAT l
and Digital DA Audio

Servo Control

CD-Decoder

LEFT

NE4558

Converter Amp. & filter RIGHT

-———— o O—
Remote Control | I RC-5 |

receiver (opt.) | |Rem0te Control
—— Transmitter |
CDT711 | saasoloT

P83 CLX34 Keyboard | (optional)
Micro

Controller LCD

Display

HIFI 7001 basic system for stand alone CD-player

The stereo audio output is provided by

a dual general-purpose op-amp.

Derivative systems

The HIFI 7001 is similar to the HIFI
7000 but has a microcontroller with
on-board LCD display driver.

HIFI 7000 SYSTEM PERFORMANCE

Disc size 8and 12 cm.
Formats CD-DA
Digital output EBU-standard
Line output yes

AUDIO PERFORMANCE

Determined by DA-converter

THD + noise 0,04 %
Signal to noise ratio 92dB
Amplitude (50k Q load) 2Vrms

USER FUNCTION

Remote / keyboard open/close, play/replay,
play by digit, stop/clear,
next/prey, search fw/bw,
pause, repeat, a-B
repeat, random/shuffle,
scan, program/review,
time formats

POWER SUPPLY
Supply Voltage ov

Requirement supply current

RELIABILITY

MTEF (25%) 30000 Hr.

| A peak, 300mA average

2.8



PREMIUM 6000 SYSTEMS

Outstanding performance and reliability, industrial-standard CDM

CDM 12 Industrial
3-beam

Mechanism

TDA 1302T SAA 7345GP

Diode Amplifier Compact Disc
Decoder

LO9468
2x

TDA 7073AT OQ8868HP SERIAL USER
Mi
Servo Digital Con:ﬂ:l)ler “ INTERFACE

Drivers Servo

PREMIUM 6000 basic engine for heavy duty CD-player

= Pre-developed solution supplied as a completely assembled module,
including print-board.

= Heavy, industrial-standard CD-mechanism for excellent stability
and performance.

= Comprehensive serial control interface (DSA).

= High-performance digital decoder with high resistance to
rotational shock.

= Top performance and playability thanks to the digital servo system.

= Servo system optimized for minimum operating noise.

29

DIGITAL
OUTPUT
TDA 1305T T
DA
Converter RIGHT

(DSA bus)

The PREMIUM 6000 is a complete
pre-developed CD-engine, combining
the benefits of extended performance
and easy design-in. The pre-developed
system software in the LO9468
microcontroller, for example, reduces
design-in time to an absolute
minimum.

The engine is supplied as a pre-
assembled module (MOD JUKEBOX,
MOD PRO-AUDIOQO, see Section 6) to
simplify assembly of CD jukeboxes and
other industrial players.

The CDM 12 concept with the digital
servo system, the HF amplifier and laser
control system included on the sledge is
an extremely robust design, giving
extremely high performance. It has no
potentiometers, and no ageing effects.



PREMIUM 6000 SYSTEMS

The microcontroller controls all the
servo and CD-decoder functions.
Communication with the user
microprocessor is provided via a well-
defined, customer-friendly 3-wire serial
bus, called DSA (Data, Strobe,
Acknowledge).

For accurate radial access with
minimum jump-noise, the 3-beam
CDM 12 INDUSTRIAL mechanism
features a high-speed sledge motor with
high-ratio gearing, controlled by a
digital servo system, based on the
0OQ8868. This unique servo processor
has been optimized to provide excellent
performance, supported by special
features such as enhanced tracking
capability and automatic initialization
procedures. No external adjustments
are necessary.

Special suspension units were developed
for the mechanism to provide the extra
damping required for optimal
performance against shock and
vibration.

The SAA7345 decoder has an
embedded 19k SRAM, and uses a
unique FIFO overflow concealment
technique which provides high
resistance to rotational shock. Optimal
data detection from the disc is ensured
by the decoder’s integrated digital PLL.
Communication with the system

microcontroller is via a 3-wire interface.

Power for driving the disc drive motor,
and the focus, radial tracking and
sledge actuators is provided by two
TDA7073A(T) dual servo power

drivers.

Digital to analog conversion is
performed by a TDA1305(T). This IC
is a bitstream continuous-calibration
stereo DAC with 16-bit digital input,
and analog voltage output.

PREMIUM 6000 SYSTEM PERFORMANCE

Disc size 8and 12 ecm.

Formats CD-DA

Access time (1/3 stroke) 800 msec.

Digital output EBU-standard

Serial digital data User programmable

format

AUDIO PERFORMANCE

Frequency response 20 Hz to 20 kHz

TH.D. -80 dB typ.
Channel separation 90 dB typ.

Signal to noise ratio 85 dB min.
Signal to noise ratio (A-weighted) 100 dB typ.

USER INTERFACE

Type serial
asynchronous
bidirectional
No. of lines
Data
Strobe
Acknowledge

POWER SUPPLY

Supply Voltage

Supply current (5V)

5V,9v

| A max.

RELIABILITY

MTBF (25%)

30000 Hr.

2.1
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CCAIIO

Music-centre solution

TDA 8424

TEA 5757H HEF 4052 AUDIO/MOTOR

TDA2615/16

INPUT
AM/FM TUNER SELECTOR NMOLSNE

POWER

CONTROL AMPLIFIER

Li210/11 DOUBLE

or
L1210/13 TAPE DECK

CD Loader TDA 1302T SAA 7345GP ek 0500550
DA

Diode Amplifi Di
iode Amplifier Compact Disc Converter

Decoder

CDM I2.1

r-= - - =- e |

3-bear.n 2% CCALll0S - Remc.>te Control I | RC-5 |
Mechanism TDA 7073A TDA 1301T Lrecewer (opt.) I IRemote Control I
—— T | Transmitter
Servo Digital Mi SAA3010T
Drivers Servo C onil:':cl’l - Keyboard I (optional) J
PCF 8577T LcD
Driver Display
CCAI10 Music-center solution
= Single microcontroller system for: The CCA110 is a computer-controlled
music centre system comprising an FM,
- CD system such as HIFI 6000 or HIFI 6013 MW, LW and SW stereo radio (for
battery and mains-fed portables, micro
- digitally-tuned four-band radio system and mini audio systems), combined
with a cassette player deck and a CD
- single/double cassette tape deck player.
- electronically-controlled audio The entire system is controlled by a
single pre-programmed CMOS micro-
- clock/timer/sleep function controller (CCA110S).
= Suitable for a wide range of battery and mains-fed equipment The CD player system of the music
(fixed and portable). centre is the same as the stand-alone

CD player system HIFI 6000 described
on page 2.6, but without the micro-
controller, LCD driver, display panel
and remote control transmitter and
receiver ICs. The radio system is based
on a self-tuned radio (STR) system

circuit.
2.11
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The ICs at the heart of the music

centre system are:

TEA5757(H): AM/FM receiver
including synthesizer and stereo
decoder. The inherent Fuzzy logic
behaviour of STR, which mimics
manual tuning, yields a potentially fast
yet reliable tuning. Search for
next/previous station is fast, due to the
analog solution, and the search requires
no IF-counter for stop detection.

HEF4052: input source selector
(radio/CD/tape/aux).

TDAS8424: 12C-bus controlled hi-fi
audio processor for home audio
systems. It includes volume, balance
bass, treble and mute control

(optional).

TDA2615/16(Q): 2 — 10/20 W
(maximum output power) hi-fi audio
amplifier with mute.

PCF8577(T): I2C-bus controlled
LCD driver providing 32 segment
drive lines and 2 backplane select lines
(64 segments total.)

RC-5 remote control receiver/

amplifier (optional).

SAA3010T: RC-5 remote control
transmitter (optional).

Main features of the CCAIIO:

CD player

* 3-beam CDM 12.1 mechanism and
motorized tray loader

* full CD control including: random
and scan play, track programming
features, track/search up/down
control, A-B repeat, track and disc
repeat, direct track selection, various
display formats, and a service mode

Tuning

¢ Four bands FM, MW, LW and SW

* FLL tuning principle

* Search up/down tuning with wrap
round. Actual search is done by the
TEA5757 IC and the frequency
found is read by the microcontroller

* Manual up/down tuning

* 10 presets for FM; 5 presets for MW,
LW and SW

* Preset scan pausing for 10 s on every
station before selecting the next preset
in that band

* AST (Automatic Store Tuning)
searches for and stores the strongest
(FM, MW LW and SW) transmitters

* Saving last band and frequency of the
station at power off (in standby
mode)

* 16 geographical area options
(programmable).

Sound control

* Volume up/down control by means
of a motor-controlled potentiometer

* Volume, balance, bass and treble
control by means of an

* [2C-bus controlled audio processor or
by potentiometers

* Audio select key to select the audio
function bass, treble and balance
controls by means of the audio
up/down keys

* Selectable inputs: radio, CD, tape
and auxiliary

* Mute output to mute the power
amplifiers (via pin or audio processor)

* Saving last sound settings in RAM at
power off (standby mode).

Clock functions

* 12 hr/24 hr clock display function,
also in standby mode

* Switch on/off timer functions

* Sleep timer function.

Display

Icons: CD INTRO, CD REPEAT, CD
RANDOM, SLEEP, TIMER
ON/OFE CD MEMORY, CD
TRACK, FM, MW, LW, SW, MHz,
kHz, CH, AM/PM CLOCK,
STEREO

Other: two 7-segment digits for CD
TRACK or PRESET, and four 7-

segment digits for frequency and time.

Control
* 36 local keys or RC-5 remote.

Cassette deck

* Key to select tape mode

* Automatic detection of play mode
when the play key is pressed

* Interfaces with a mechanically-
controlled deck

* CD synchro record mode. In CD
mode the CD starts playing when the
record key is pressed.

Auxiliary input
* Key to select auxiliary mode.

Switching on/off

* Momentary on/off switch

* Continuous mains power supply
allows the RAM to save the preset
data and clock functions

* Recall of last mode
(radio/CD/tape/aux.). In radio mode,
last band, preset and frequency,
analog sound settings when switching
on from standby

* Output to allow the power supply to
be controlled by the timer functions.

2.12
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HEADPHONE 7000 SYSTEMS

Economical solution for CD headphone stereo players

CDM 12.3BL SAA 7374GP

3-beam TDA 1300T TDA I310AT TDAI308T S
Mechanism CD-Decoder
Diode Amplifier and Digital DA Headphone
Servo Control Converter Amplifier RIGHT
- —
Wired Remote I
| PCF8574T (opt) |
CDT731 — = —
TDA 1303T Keyboard
Micro
Servo Controller
Drivers PCF 8566T
Driver
LCD
Display
HEADPHONE 7000 mid-range portable CD-player
= CD7-system: improved playability and additional features. The HEADPHONE 7000 is a highly-
integrated CD system performing all
= One-chip CD decoder and digital servo controller. the functions of a mid-range portable
CD player, including software.
= Compact, low-power CD-mechanism CDM 12.3BL. HEADPHONE 7000 is a low- voltage,

low-power consumption system
= Features a unique ball-clamping turntable. No external disc clamping  providing long playing time. Fully pre-

parts are needed. developed, this system can be used with
a
= Low-power, low-voltage — up to 5 hours playing time. customers’ own design of case.
= Total player solution for personal, portable systems. The system uses the latest semicon-

ductor concept — CD-7, Philips’ most
recent and very-highly-integrated
innovation for CD-system solutions.
The HEADPHONE 7000 system uses
a combined CD-decoder and digital
servo controller in one chip, the
SAA7374GP. This IC decodes and de-
interleaves the EFM data and performs
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full error correction/concealment and
digital filtering. It has an embedded
19k SRAM and also controls the speed
of the disc drive motor. The servo
control section processes the diode
signals to generate servo control signals
for the focus and radial tracking
actuators and the sledge motor.

Power for driving the focus and radial
actuators and sledge motor is provided
by the TDA1303 triple digital servo

driver.

The lightweight, compact 3-beam
mechanism is just 14.4 mm high which
allows for slimline designs. The unique
ball-clamping turntable provides
optimal ease of design-in. No external
mechanical parts are needed for
clamping a disc.

The TDA1300 diode amplifier and
laser supply circuit buffers the diode
signals for the CD7 decoder. The IC
also amplifies and equalizes (option)
the HF signal for the decoder and
controls the power to the laser diode
from the CDM 12.3BL.

The audio performance is not directly
related to the CD system but depends
on which Philips Semiconductors’
DAC is used. Shown here is a
TDAI1311A continuous calibration
stereo DAC with 16-bit digital input
and analog voltage output. The stereo
audio output is provided by a
headphone amplifier circuit:

TDA1308.

Control and display is from a user
interface via a local keyboard and
display. If desired, all the local keyboard
functions can be operated from a wired
remote unit via the I?C bus by using

the I/O expander IC PCF8574T.

CDM I12.3BLC . I SAA 7374GP
3-beam TDA 1300T

CD-Decoder
and Digital
Servo Control

Mechanism
Diode Amplifier

TDA 1303T

Servo
Drivers

LEFT
TDA I310AT TDAI308T
DA Headphone

Converter Amplifier RIGHT

-————

Wired Remote |
I_PCF8574T (opt.)l

P83 CLx34
Keyboard
Micro

Controller
LCD

Display

HEADPHONE 7001 mid-range portable CD-player

The system’s mask-programmed

microcontroller is a low-voltage circuit
designed for low-power applications.

Derivative systems

The HEADPHONE 7001 is similar to

the HEADPHONE 7000 but has a
microcontroller with on-board LCD
display driver.

HEADPHONE 7000 SYSTEM PERFORMANCE
Disc size 8and 12 cm.
Formats CD-DA

Access time (1/3 stroke) 800 msec.

AUDIO PERFORMANCE
Determined by DA-converter
THD + noise 0,05 %

Signal to noise ratio 92dB

USER FUNCTION

Keyboard play/pause, stop/clear,
next/previous, search
fw&bw, store,
hold/resume,

mobile/standalone

POWER SUPPLY
battery 33V
adaptor 35V

RELIABILITY

MTBF (25%) 30000 Hr.

2.1
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GAMES 6001

Double data transfer rates for Games applications

Li210/14
or
LI1210/16

CD Loader

CDM 12.2

TDA 1302T SAA 7345GP

3-beam

Mechanism Diode Amplifier Compact Disc

Decoder

CDTé612

2x V1.0
TDA 7073A TDAI30IT

Servo Digital Micro
Drivers Servo Controller

GAMES 6001 Double speed CD sub-system

= The basic CD-engine for double-speed Games applications.

= Double-speed CDM 12.2 CD-mechanism.

= L1210/14 tray-type loader; top loader prepared (uses CDM 12.27T).
= Pre-developed software available.

= Digital servo system, optimized for excellent performance at
dual speeds.

= High-performance digital decoder with high resistance to
rotational shock.

2.15

DIGITAL
OUTPUT

R..W
SUBCODE

SERIAL
DIGITAL
DATA

SERIAL USER
INTERFACE
(DSA bus)

The GAMES 6001 is the basic CD-
engine for Games applications. Double

data transfer rates are obtained by the
use of the CDM 12.2.

A pre-programmed microcontroller is
available to control all the servo and
CD-decoder functions.
Communication with the user
microcontroller is provided via a user-
friendly, serial bus called DSA (Data,
Strobe, Acknowledge).

A comprehensive starter-kit is available.

The GAMES 6001 is controlled by a
digital servo system based on the
TDA1301 IC. This unique servo
processor has been optimized to
provide excellent performance at single



GAMES 6001

and double-speed, and is supported by
special features such as enhanced
tracking capability and automatic
initialization procedures. No external
adjustments are necessary.

The SAA7345 decoder has an
embedded 19k SRAM, and uses a
unique FIFO overflow concealment
technique which provides high
resistance to rotational shock. Optimal
data detection from the disc is ensured

by the decoder’s integrated digital PLL.

The L1210/14 tray-type loading

mechanism contains special suspension

units to provide increased damping for
double-speed operation.

Related systems

The KARAOKE 6000 system is the
basic CD-engine for KARAOKE
applications. It provides the user with

the serial, digital audio data. All

subcode channels are decoded and can

be used for further Karaoke processing.

Most of the system is similar to the
GAMES 6001 system. However, a
different loader incorporating the
CDM 12.1 CD- mechanism is used
for optimal price/performance. A pre-
programmed mask microcontroller

is available.

Li21o/11
or
Li210/13
CD Loader

CDM I2.1

3-beam

Mechanism Diode Amplifier

2x

TDA 7073AT TDAI30IT

Servo Digital
Drivers Servo

KARAOKE 6000 CD sub-system

KARAOKE 6000 features

* Economy-class CDM 12.1 CD-

mechanism.

* L1210/11 or L1210/13 tray-type
loading mechanisms. Top loader
prepared.

* Pre-developed software available.

* The basic CD-engine for Karaoke
applications.

* Digital servo system, optimized for

excellent performance at dual speeds.

* High-performance digital decoder
with high resistance to rotational

shock.

. TDA 1302T . SAA 7345GP

DIGITAL
OUTPUT

R..W
SUBCODE

SERIAL

) DIGITAL
Compact Disc DATA

Decoder

CDTé612

V2.1 SERIAL USER
“ INTERFACE
Micro (DSA bus)
Controller

GAMES/KARAOKE 6000 SYSTEM PERFORMANCE

Disc size 8and 12 ecm.
Data transfer rate n=|
n=2

Formats CD-DA, CD ROM mode
|, CD ROM mode 2,
CD-XA, Photo CD

Access time (1/3 stroke) 800 msec.

Digital output EBU-standard
Subcode channels QRS TUVW

AUDIO PERFORMANCE

Determined by DA-converter

USER INTERFACE

Type serial
asynchronous
bidirectional
No. of lines
Data
Strobe
Acknowledge

POWER SUPPLY
Supply Voltage 5V, 12V

Supply current (5V) I A max.

RELIABILITY

MTBF (25%) 30000 Hr.
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VIDEO 6001 SYSTEMS

The versatile Full Motion Video solution

| TDA I3I11AT
AUDIO-
| CD Loader DA OLU;JRT
| Converter
| CDM I12.1
or CL 480VCD BT 851
| CDMI2.2 TDA 1302T SAA 7345GP VIDEO-
. ) . MPEG Video ouT
| 3-beam Diode Amplifier Compact Disc Video/Audio Encoder CVBS
| Mechanism Decoder Decoder RS
| ===
| Remote Control I RC-5
reciever (opt.) I Remote |
| i I Control I
CDT612 OM5234 Transmitter
| 2x V2.1 Keyboard | SAA3010T |
TDA 7073A TDAI30IT (optional)
| | P |
| Servo Digital Master PCF 8566T
| Drivers Servo Controller Controller Driver
| | LCD
| | Display
|_ ___________ VIDEO 6001 CD sub-system |
VIDEO 6481 VideoCD-player including MPEG | decoding
= The basic CD-engine for Full Motion Video applications. The VIDEO 6001 is the basic CD-
engine for Full Motion Video
= Single speed CDM I2.1 or double-speed CDM 12.2 CD-mechanism applications. Double data transfer rates

are obtained by using the CDM 12.2.
= L1210 tray-type loader; top loader prepared.
A pre-programmed mask

= Pre-developed software available. microcontroller is available to control
all the servo and CD-decoder
= Digital servo system, optimized for excellent performance at functions. Communication with the
dual speeds. user microprocessor is provided
through a user-friendly, serial bus called
= High-performance digital decoder with high resistance to DSA
rotational shock. (Data, Strobe, Acknowledge).

A comprehensive starter-kit is available.

The system is controlled by a digital
servo system based on the TDA1301T.
This unique servo processor has been
optimized to provide excellent
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VIDEO 6001 SYSTEMS

performance at dual speeds, supported
by special features such as enhanced
tracking capability and automatic
initialization procedures. No external
adjustments are necessary.

The SAA7345 decoder has an
embedded 19k SRAM, and uses a
unique FIFO overflow concealment
technique which provides high
resistance to rotational shock. Optimal

data detection from the disc is ensured
by the decoder’s integrated digital PLL.

With the VIDEO 6001 sub-system,
customers only have to develop the
user part to make a complete Full
Motion Video player. So all the features
that make a player stand out in the
market place are still determined by the
customer’s own development.

The VIDEO 6001 will however
facilitate and speed up this process.

Derivative systems

VIDEO 6002 is a video CD-system
based on the VIDEO 6001 system but
optimized for surface-mount
components. The system caters for
single and double-speed rates and
therefore can be used with CDM 12.1
as well as with the CDM 12.2 or CDM
12.2T (top loader version).

VIDEO 6481 is a video CD-system
based on the VIDEO 6002 system but
extended to include an MPEG audio/
video decoder, and digital video
encoder for Full Motion Video
applications. The system is also
‘prepared for” karaoke functions.

The system is controlled by a pre-
programmed master microcontroller
which communicates with the VIDEO
6002’s controller via a 3-wire (DSA)
bus. A local keyboard, infrared remote

L1210

CD Loader

CDMI2.1
CDM 12.2

3-beam

Mechanism Diode Amplifier

2x

TDA 7073AT TDAI30IT

Digital
Servo

Servo
Drivers

VIDEO 6002 CD sub-system

control (for all CD functions, Video-
CD menu selection and OSD controls)
and LCD display are provided.

The MPEG decoding is based around a
CL480VCD circuit which decodes
data streams in accordance with version
2.0 of the Video-CD standard. The IC
requires only a 4 Mbit DRAM to store
the encoded/decoded data, play control
data and on-screen display data.

The BT851 video encoder encodes
digital YUV data from the MPEG
decoder into a PAL/NTSC (user
selectable) CVBS or S-video signal.
The composite analog video signal is
available at two output pins. If desired,
this allows one output to provide
baseband composite video, and the
other output to drive an RF modulator.

The audio performance is not directly
related to the CD system but depends
on which Philips Semiconductors’
DAC is used. Shown here is a
TDAI311A continuous calibration
stereo DAC with 16-bit digital input
and analog voltage output.

or . .
TDA 1302T SAA 7345GP

DIGITAL
OUTPUT

R.W
SUBCODE

SERIAL
DIGITAL

Compact Disc DATA

Decoder

CDT612

Micro
Controller

SERIAL USER
INTERFACE
(DSA bus)

VIDEO 6001 SYSTEM PERFORMANCE

Disc size 8and 12 cm.

Data transfer rate n=| or 2

CD-DA, CD ROM mode
|, CD ROM mode 2,
CD-XA, Photo CD

Formats

Access time (1/3 stroke) 800 msec.
Digital output EBU-standard
Subcode channels QRS TUVW

AUDIO PERFORMANCE

Determined by DA-converter

USER INTERFACE

serial
asynchronous
bidirectional
No. of lines
Data

Strobe
Acknowledge

Type

POWER SUPPLY
Supply Voltage 5Vv.12v
Supply current (5V) | A max.

RELIABILITY

MTBF (25%) 30000 Hr.

2.1
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VIDEO 7000 SYSTEMS

Complete Full Motion Video system with MPEG decoding

Li210

TDA 1306T

CD Loader

CCDAC

&

Filter

CDM I2.1
or

TDA 1300T

Mechanism Diode Amplifier and Digital
Servo Control

2x CDT715

TDA 7073A

Micro

Servo
Controller

Drivers

VIDEO 7000 CD sub-system

= CD7-system: improved playability and additional features.

= One-chip CD-decoder and digital servo controller.

= Single speed CDM 12.1 or double-speed CDM 12.2 CD-mechanism
= L1210 tray-type loading mechanism. Top loader prepared.

= Pre-developed software available.

= MPEG decoding of audio/video data.

= Fully implements Video-CD decoding to White Book 2.0 specification.

2.19

NE4558
AUDIO OUT

Audio L/R
Amp. & filter

CDM 12.2 SAA 7372GP SAA2510GP SAA7185
MPEG

3-beam CD-Decoder Video/Audio Digital Video CVBS
Decoder

VIDEO OUT

Encoder Y/C

| _—_——————
Remote Control I I RC-5 |
receiver (opt.) I IRemote Control

Transmitter I
| saa3oloT

Keyboard I (optional)

PCF 8566T

Driver

LCD
Display

The VIDEO 7000 is a complete pre-
developed CD-system with MPEG
decoding for Full Motion Video
applications.

A pre-programmed microcontroller is
available. Control is via a local keypad
or infrared remote control transmitter.

The system uses the latest
semiconductor concept — CD7,
Philips’ most recent and very-highly-
integrated innovation for CD-system
solutions.

The main feature of a CD7 system
such as VIDEO 7000 is that it uses a
combined CD-decoder and digital
servo controller in one chip, in this case
the double-speed SAA7372GP.

The DAC section is however separate
so that the audio performance of the



VIDEO 7000 SYSTEMS

system can be tailored precisely to
individual needs.

Another distinguishing feature of this
system is the inclusion of a Video-CD
MPEG audio/video decoder, and
digital video encoder.

The SAA2510GP MPEG decoder
decodes data streams in accordance
with version 2.0 of the Video-CD
standard. The IC requires only 4 Mbit
of DRAM to store the
encoded/decoded data, play control
data and on-screen display data.

The SAA7185 digital video encoder
(DENC2-M) encodes digital YUV
video data into PAL or NTSC CVBS
or S-video signals. The circuit accepts
CCIR-compatible YUV data with 720
active pixels per line in 4:2:2
multiplexed formats such as MPEG
decoded data from the SAA2510. It
includes a sync clock generator and on-

chip DAG:s.

Digital to analog conversion in the
VIDEO 7000 system is performed by
a TDA1306T. The TDA1306T is a

continuous-calibration stereo filter- SYSTEM PERFORMANCE

DAC (CCDAC) Disc size 8and 12 cm.
Data transfer rate n=| or 2
A comprehensive starter-kit is available. output: e M e

CVBS and Y/C (S-VHS)

AUDIO PERFORMANCE

Determined by DA-converter

USER FUNCTION

Remote / keyboard openl/close, play/replay,
stop/clear, next/prey,
search fw/bw, pause,
repeat, A-B repeat,
random/shuffle, scan,
program/review, FPS,
time formats

POWER SUPPLY
Supply Voltage ov
Requirement | A peak, 300mA average

2.20



ROM 65000 SYSTEMS

Quad-speed systems for 5'ls"" half-height CD ROM applications

0Q8866

Diode Amplifier

TDA 1545AT

DA
Converter

& OQ8868HP

Laser Supply

LO9465

Digital

Servo
Controller

CDM 12.6
3-beam
Mechanism with
brushless motor

Compact Disc
Decoder

0Q8844T

L1266

Digital
Servo
Drivers

CD Loader

TDA 7072A

CDTé660
Vil

Micro
Controller

Servo
Driver

ROM 65060 CD-ROM quad speed system with IDE interface

= CD-ROM engine with pre-programmed microcontroller, and serial
digital data output for further processing.

= Highly-integrated IDE and SCSI interface solutions.

= Comprehensive, user-friendly serial control interface (S?B).

= Audio channel switching for bilingual CD-ROM applications.

= L1266 loader with special suspension and clamping for the CDM 12.6

three-beam mechanism.

= Fast radial access and quadruple data transfer rates.

The ROM 65000 is a complete, pre-
developed CD-ROM engine, providing
fast access times and data transfer rates
up to sustained quadruple speed

2.21

(600 kbytes/s). The engine can be
extended to provide IDE and SCSI
interfacing options based on two new
block decoder circuits.

TDAB8425

AUDIO

Audio LR
Processor

SAA7380GP
IDE-BUS
Blockdecoder with
Interface (ELM) ATAPI
+ commands

external | MB DRAM

1’c
bus

CDT66I

Micro
Controller

The engine’s tray-type loader and CD
mechanism used are suitable for

installation in a 5%/4" half-height PC
drive bay.

A pre-programmed, masked micro-
controller is available, offering the user
a comprehensive control interface to
reduce the design-in cycle. The
microcontroller controls all the servo
and CD-decoding functions.

The L1266 tray-type loader assembly is
easy to build-in, and contains special
suspension units to provide the extra
damping and clamping required when
operating at quadruple speed.



ROM 65000 SYSTEMS

TDA I545AT

DA
Converter

0Q8866

Diode Amplifier
&

OQ8868HP

Laser Supply LO9465

Digital

Servo Compact Disc
Decoder

CDM 12.6
3-beam
Mechanism with
brushless motor

Controller

0Q8844T
L1266
Digital
CD Loader Servo
Drivers

TDA 7072A il

CDT660
VIl

TDAB8425 AUDIO

Audio i

Processor

SCsI-2

INTERFACE
with Fast
Synchronous

and SCAM

SAA7385GP

SCSI Blockdecoder
Interface (SEQUOIA)
+

ext. 256k DRAM

Controller

Servo
Driver

CDT662

64K (P)ROM

ROM 65080 CD-ROM quad speed system with SCSI-2 interface

For fast radial access, the 3-beam CDM
12.6 features a high-speed sledge motor
with high-ratio gearing. It is controlled
by an adjustment-free digital servo
system, based on the OQ8868.

This unique servo processor has been
optimized to provide excellent
performance, supported by special
features such as enhanced tracking
capabilities and automatic initialization
procedures. No external adjustments
are

necessary.

The OQ8866 HF amplifier and laser
supply IC is incorporated on the sledge
of the CDM 12.6 mechanism.

This improves the signal-to-noise ratio
because the diode currents are
converted to the HF signal close to

the source.

Furthermore, the CDM 12.6 features a
brushless disc motor, which gives the
system its long lifetime and superb
reliability even at the high (quadruple)
speed.

An LO9465 single-chip decoder IC
decodes and deinterleaves the EFM
data signal, ready for further processing

by a CD-ROM block decoder.

The LO9465 features improved error-
correction for CD-ROM applications.

Easy design-in

A comprehensive starter-kit is available
for CD-ROM drive manufacturing
companies. This contains a fully ope-
rational sample and the necessary
technical documentation.

Derivative systems:

ROM 65060. This is a complete quad-
speed CD-ROM system based on the
ROM 65000 engine, but with an IDE
interface. The interface is based on the
SAA7380 (ELM) CD-ROM block
decoder IC.

Features:

¢ Interfaces to IDE-bus without
external drivers.

* Compatible with ATA register set and
ATAPI command set.

ROM 65080.

This is a complete quad-speed CD-
ROM system based on the ROM
65000 engine, but with a SCSI
interface. The interface is based on the
SAA7385 (SEQUOIA) CD-ROM
block decoder IC.

Features:

* Fully-integrated single-IC SCSI-2
interface including 33 MHz 80C32

controller

¢ 48 mA SCSI drivers

* Fast, synchronous, block-oriented
host transfer (10 Mbytes/s)
* Supports SCSI plug-and-play with

SCAM

* High data integrity with error flag
processing and 3rd layer correction

* Red book audio pass-through &
block-oriented host data transfer

* Supports 1Mbyte cache RAM

* General-purpose 1/Os for servo

control

ROM65000 SYSTEM PERFORMANCE

Disc size

Storage capacity :
mode |

mode 2

Formats

Access time (1/3 stroke)
Seek time (I/3 stroke)
Digital output

Sustained transfer rate

8and 12 cm.

553 Mbytes

Mbytes 635

CD-DA, CD ROM mode
|, CD ROM mode 2,
CD-ROM XA, Photo CD,
Video CD

235 msec.

180 msec.

EBU-standard

600 kbyte/sec.

USER INTERFACE

Type

No. of lines

serial
asynchronous
bidirectional

TXD (transmit data)
RXD (receive data)
CPR (control up ready)
SUR (servo unit ready)

DATA INTERFACE

Default
Audio format

R..W subcode

CD-ROM IS
software selectable

serial format

POWER SUPPLY

Supply Voltage

5V, 12V

RELIABILITY

MTBF (100%)

50000 Hr.
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ROM 65100 SYSTEMS

Hex-speed system for 5'ls" half-height CD ROM applications

TDA I545AT

DA
Converter

0Q8866

Diode Amplifier
& OQ8868HP
Laser Supply LO9585
Digital
Servo Compact Disc
Controller Decoder

CDM 12.6
3-beam

Mechanism with

brushless motor

0Q8844T

Digital
CD Loader Servo CDT663
Drivers VIi.0

Micro
TDA 7072A Controller

Servo
Driver

|
|
|
|
|
|
|
|
|
| L1266
|
|
|
|
|
|
|
|

ROM 65160 CD-ROM hex speed system with IDE interface

= Upgrade of ROM 65000 (4x) system providing data transfer rates up
to 975 kbytes/s (6x).

= CD-ROM engine with pre-programmed microcontroller and serial
digital data output for further processing.

= L1266 tray loader with special suspension and clamping for the
CDM 12.6 three-beam mechanism.

= Comprehensive, user-friendly serial control interface (S?B).

The ROM 65100 or ‘hexaROM’ is a techniques, and an improved digital

complete pre-developed CD-ROM servo system. The same mechanism
engine for applications with drive used in the ROM 65000 is employed —
rotation speeds up to six times standard  the CDM 12.6, whose full potential
speed. This improved performance can now be exploited. The engine can

comes from using a faster CD decoder  be extended to provide IDE and SCSI
IC (LO9585) than in the ROM 65000  interfacing options based on two new
engine, Philips-patented zoned bit rate block decoder circuits.
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AUDIO

L/R

SAA7380GP
IDE-BUS

Blockdecoder with
Interface (ELM) ATAPI
+ commands

external IMB DRAM

CDTé664

Micro
Controller

Together, these components are
optimized for an average sustained data
rate of 900 kbytes/s. The tray-type
loader and CD mechanism used are
suitable for installation in a 51/4" half-
height PC drive bay.

A pre-programmed, masked micro-
controller is available, offering the user
a comprehensive control interface to
reduce the design-in cycle. The
microcontroller controls all the servo
and CD-decoding functions.

The tray-type loader allows easy build-
in, and contains special suspension
units to provide the extra damping and
clamping required during hex-speed
operation.



ROM 65100 SYSTEMS

TDA 1545AT

DA

AUDIO
LR

Converter

0Q8866

Diode Amplifier
& OQ8868HP

Laser Supply
Digital

CDM 12.6

3-beam

Mechanism with
brushless motor

Controller

0Q8844T
L1266
Digital
CD Loader Servo
Drivers

TDA 7072A Micro
Controller

Servo
Driver

LO9585

Servo Compact Disc
Decoder

SCsI-2

INTERFACE
with Fast
Synchronous

and SCAM

SAA7385GP

SCSI Blockdecoder
Interface (SEQUOIA)
+

ext. 256k DRAM

CDT663
VI.0

CDT665

64K (P)ROM

ROM 65180 CD-ROM hex speed sub player with SCSI-2 interface

For fast radial access, the 3-beam
CDM 12.6 features a high-speed sledge
motor with high-ratio gearing. It is
controlled by an improved adjustment-
free digital servo system, based on the
OQ8868HP. This unique servo
processor has been optimized to provide
excellent performance, supported by
special features such as enhanced
tracking capabilities and automatic
initialization procedures.

The OQ8866 HF amplifier and laser
supply IC is incorporated on the sledge
of the CDM 12.6 mechanism.

This improves the signal-to-noise ratio
because the diode currents are
converted to the HF signal close to

the source.

Furthermore, the CDM 12.6 features a
brushless disc motor, which gives the
system its long lifetime and superb
reliability even at the high (sextuple)
speed.

Besides enabling higher data rates than
the LO9465 used in ROM 65000
systems, the new LO9585 decoder IC
consumes less power. Like the LO9465,
the LO9585 features improved error-
correction for CD-ROM applications.

Easy design-in

A comprehensive starter-kit is available
from Philips Key Modules for CD-
ROM drive manufacturing companies.
This contains a fully operational
sample and the necessary technical
documentation.

Derivative systems

ROM 65160. This is a complete hex-
speed CD-ROM system based on the
ROM 65100 engine, but with an IDE
interface. The interface is based on the
SAA7380 (ELM) CD-ROM block
decoder IC.

Features:

* Interfaces to IDE-bus without
external drivers.

* Compatible with ATA register set and
ATAPI command set.

ROM 65180. This is a complete hex-
speed CD-ROM system based on the
ROM 65100 engine, but with a SCSI
interface. The interface is based on the
SAA7385 (SEQUOIA) CD-ROM
block decoder IC.

Features:

* Fully-integrated single-IC SCSI-2
interface including 33 MHz 80C32

controller

¢ 48 mA SCSI drivers

* Fast, synchronous, block-oriented
host transfer (10 Mbytes/s)
* Supports SCSI plug-and-play with

SCAM

* High data integrity with error flag
processing and 3rd layer correction

* Red book audio pass-through &
block-oriented host data transfer

* Supports IMbyte cache RAM

* General-purpose 1/Os for servo

control

ROM65100 SYSTEM PERFORMANCE

Disc size

Storage capacity :
mode |

mode 2

Formats

Access time (1/3 stroke)
Seek time (I/3 stroke)
Digital output

Sustained transfer rate

8and 12 cm.

553 Mbytes

635 Mbytes

CD-DA, CD ROM mode
|, CD ROM mode 2,
CD-ROM XA, Photo CD,
Video CD

235 msec.

180 msec.

EBU-standard

900 kbyte/sec.

USER INTERFACE

Type

No. of lines

serial
asynchronous
bidirectional

TXD (transmit data)
RXD (receive data)
CPR (control up ready)
SUR (servo unit ready)

DATA INTERFACE

Default
Audio format

R..W subcode

CD-ROM IS
software selectable

serial format

POWER SUPPLY

Supply Voltage

5V, v

RELIABILITY

MTBF (100%)

50000 Hr.
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Octal-speed system for 5'ls"" half-height CD ROM applications

0Q8866
Diode Amplifier

Laser Supply

CDM 12.6/xx
3-beam
Mechanism with
brushless motor

CD Loader

|
|
|
|
|
|
|
|
|
| L1266/xx
|
|
|
|
|
|
|
|
|

Digital
Servo
Controller

Digital
Servo
Drivers

TDA 7072A

Servo
Driver

TDA 1545AT

DA
Converter

& OQ8868HP

LO9585

Compact Disc
Decoder

0Q8844T

CDTé666

Micro
Controller

e . __

ROM 65200 CD-ROM engin

ROM 65260 CD-ROM octal speed system with IDE interface

= Up to 8x data transfer rates (1050 kbytes/s).

= CD-ROM engine with pre-programmed microcontroller, and serial
digital data output for further processing.

= Highly-integrated IDE and SCSI interface solutions.

= L1266/xx incorporating the improved CDM 12.6/xx.

= Comprehensive, user-friendly serial control interface (SzB).

The ROM 65200 is a complete pre-
developed CD-ROM engine for
applications with drive rotation speeds
up to eight times standard speed.

This improved performance comes
from using a faster CD decoder IC
(LO9585) than in the ROM 65000
engine, Philips-patented zoned bit rate

2.25

techniques, and an improved digital
servo system. An improved CDM
12.6/xx mechanism is employed, whose
full potential can now be exploited.
The engine can be extended to provide
IDE and SCSI interfacing options
based on two new block decoder
circuits.

AUDIO

L/R

SAA7388GP
IDE-BUS

Blockdecoder with
Interface (ELM) ATAPI
+ commands

external IMB DRAM

CDTé667

Micro
Controller

Together, these components are
optimized for an average sustained data
rate of 1050 kbytes/s. The tray-type
loader and CD mechanism used are
suitable for installation in a 51/4" half-
height

PC drive bay.

A pre-programmed, masked
microcontroller is available, offering
the user a comprehensive control
interface to reduce the design-in cycle.
The microcontroller controls all the
servo and CD-decoding functions.

The tray-type loader allows easy build-
in, and contains special suspension
units to provide the extra damping and
clamping required during octal-speed
operation.



ROM 65200 SYSTEMS

For fast radial access, the 3-beam CDM
12.6/xx features a high-speed sledge
motor with high-ratio gearing. It is
controlled by an improved adjustment-
free digital servo system, based on the
OQ8868HP. This unique servo
processor has been optimized to
provide excellent performance,
supported by special features such as
enhanced

tracking capabilities and automatic
initialization procedures.

The OQ8866 HF amplifier and laser
supply IC is incorporated on the sledge
of the CDM 12.6/xx mechanism.

This improves the signal-to-noise ratio
because the diode currents are
converted to the HF signal close to

the source.

Furthermore, the CDM 12.6/xx
features a brushless disc motor, which
gives the system its long lifetime and
superb reliability even at the high
(octuple) speed.

Besides enabling higher data rates

than the LO9465, the new LO9585
decoder IC consumes less power.

Like the LO9465, the LO9585 features
improved error-correction for

CD-ROM applications.

Easy design-in

A comprehensive starter-kit will be
available from Philips Key Modules for
CD-ROM drive manufacturing
companies. This contains a fully
operational sample and the necessary
technical

documentation.

Derivative systems

ROM 65260. This is a complete octal-
speed CD-ROM system based on the
ROM 65200 engine, but with an IDE
interface. The interface is based on the
SAA7388 (ELM) CD-ROM block
decoder IC.

TDA I545AT

AUDIO

DA LR

Converter

0Q8866

Diode Amplifier
& 0Q8868HP s

Laser Suppl LO9585 H
PRy Digital SAAT7387GP IN'I:ERFACE

Servo Compact Disc with Fast

CDM 12.6/xx Synchronous
3-beam and SCAM
Mechanism with
brushless motor

Controller Decoder

SCSI Blockdecoder
0Q8844T Interface (SEQUOIA)
L1266/xx +

Digital ext. 256k DRAM
CD Loader Servo

Drivers CDTé666

TDA 7072A Ll
Controller

SErvo) CDT668

Driver
64K (P)ROM

ROM 65280 CD-ROM octal speed system with SCSI-2 interface

ROM65200 SYSTEM PERFORMANCE

Disc size 8and 12 cm.

Storage capacity :

mode | 553 Mbytes
mode 2 Mbytes 635
Formats CD-DA, CD ROM mode

|, CD ROM mode 2,
CD-ROM XA, Photo CD,

Video CD
Access time (1/3 stroke) 235 msec.
Seek time (I/3 stroke) 180 msec.

Digital output EBU-standard

Sustained transfer rate 1050 kbyte/sec.

USER INTERFACE
Type serial
asynchronous
bidirectional
No. of lines TXD (transmit data)

RXD (receive data)
CPR (control up ready)
SUR (servo unit ready)

DATA INTERFACE

Default CD-ROM IS
Audio format software selectable

R..W subcode serial format

POWER SUPPLY

Supply Voltage 5V, 12v

RELIABILITY

MTBF (50%) 60000 Hr. target
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RECORDER E65400, D65420 SYSTEMS

CDR-engine for double-speed recording and quad-speed playback

CDR 650

Disc Motor
Controller

TDA 1372T

Processor

CDM 24
3-beam

Mechanism 0Q8844T 0Q8845

Digital Digital
Servo Servo
L2465 Drivers Controller
CD Loader

E65400 CD-Recorder sub-system

= L2465 tray-type loader assembly for 5!/4" half-height plug-in
applications. (option: Charcoal grey colour).

= Fast access: 350 ms at n=4.

= Incorporates all basic functions of a CD-Recordable application
(audio and data).

= Up to double-speed recording and quadruple-speed playback.
= Versatile and comprehensive interface.

= Highly refined servo and laser control.
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LO9465

Compact Disc
Decoder

TDA 1371H

Compact Disc
Encoder

Digital Output
R...W Subcode

Serial Data Output

Serial Data Input

Subcode Input

LO9500
Dedicated Serial
Micro User
Controller interface
The RECORDER E65400 CD-

Recordable engine provides all the basic
functions of a CD-Recordable
application. It incorporates a CD
encoder and decoder and a dedicated
microcontroller. Recording can be up
to double-speed, and playback up to
quad-speed with fast access. The system
accepts 12 cm and 8 cm discs from all
brands, for both playback and

recording.

The E65400 uses the CDM 24
mechanism and 1.2465 loader and is
designed so that:

together with a data-user part (block-
decoder, block-encoder, buffer
manager and host interface), a 51/4"
half-height data CD-Recorder/CD-
ROM player can be made.



RECORDER E65400, D65420 SYSTEMS

CDR 650

Disc Motor
Controller

TDA 1372T

Signal
Processor

CDM 24
3-beam

Mechanism OQ8E

0Q8845
Digital
Servo

Drivers

Digital
Servo

L2465 Controller

CD Loader

D65420 Data CD-Recorder system

* together with an audio-user part
(DAC, ADC, display and
features), an audio CD-Recorder/
CD-Player can be made.

The pre-programmed, dedicated
microcontroller ensures reliable ope-
ration and provides a versatile and user-
friendly interface. It handles all servo,
calibration and laser control functions
during read, write and access ope-
rations. It also controls CD-decoding
and encoding operations.

Main features of the RECORDER

E65400:

* All servo and access functions

* Power calibration functions

* Read and write functions

* CD decoding and encoding functions

e Interfaces with a data or an audio
path

* Accepts 8 cm and 12 cm discs.
An E65400 starter-kit is available.

Derivative systems

The D65420 DATA ENGINE is an
extension of the basic E65400 engine,
forming the basis for a data CD-
Recorder. Together with the E65400

and a user part (buffer manager and

DATA OUTPUT
TO HOST
INTERFACE

LO9465

Compact Disc

Decoder SAA7390GP

CD-ROM
Decoder & Encoder

<=

DATA INPUT
FROM HOST
INTERFACE

(CHAUCER)
TDA 1371H

Compact Disc
Encoder

LO9500 CD-ROM INTERFACE
WITH
HOST
Dedicated
Micro

Controller

Micro
Controller

host interface), the D65420 can be
used to make a 51/4"-inch half-height
data CD-recorder drive.

The D65420 DATA ENGINE is a
highly-integrated approach, using the
SAA7390 IC (nickname: Chaucer).
The SAA7390 is a high-performance
CD-R, CD-I interface IC with external
SCSI or ATAPI options. It includes
block decoder, block encoder and

buffer manager.

Though the CD-recordable interface
module for the E65400 can be adapted
to suit a range of interface standards,
the first available using the SAA7390
will be a SCSI solution (see figure).

SAA7390 features:

* Fully-integrated CD-ROM block
encoder/decoder

¢ Third level error corrector

* Third layer ECC syndrome
calculation

* Third layer encode/decode and buffer
management

* Block-oriented host transfers

* Generic interface with 16.9 Mbyte/s
transfer for external SCSI (53CF92)
or ATAPI IC

* Designed for 8x read and 6x write
speeds

* Supports 256k, 1M or 4M, 70 ns
low-cost DRAMs

* Ten-level arbitration logic in buffer
manager

E65400/D65420 SYSTEM PERFORMANCE

Disc size 8and 12 cm.

Data transfer rate read (n=1 or 2 or 4)
write (n=1 or 2)

CDROM mode |

n=|
n=2
n=4

176.4,352.8, 705.6 kbls, 76.4, 352.8 kb/s

D65420: 150kb/s (D65420)
300kb/s (D65420)
600kb/s (sustained)
(D65420)

Formats CD-DA, CD ROM mode
|, CD ROM mode
2, CD-I, CD-XA,
CD-Bridge, Photo CD,

Video CD, CDR

Access time read(l/3 stroke n=4) <350msec.

Digital output EBU-standard

Subcode channels QRS TUVW

USER INTERFACE

Type high speed
serial
synchronous
bidirectional

No. of lines Data out
Data in
Clock

Acknowledge

DATAINTERFACE

Default CD-ROM I’S

Audio format software selectable

R...W subcode serial format
POWER SUPPLY

Supply Voltage +5V,+12V

Power consumption (n=4) 4W

RELIABILITY
MTBF (50%) 60000 Hr.
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BASIC PLAYER MODULES

The ultimate application flexibility...

...available for Philips’ customers

CDM
SERVO
DECODER

BASIC
PLAYER MODULE

USER PROGRAM

Fig.| Basic Player Modules — two-microcontroller approach

A Basic Player Module (or BPM) is
that part of the firmware that controls

the servo and CD-decoding functions.

The figures show two possible appli-
cation options:

* the two-microcontroller approach

* the single-microcontroller approach.

2.29

USER
PROGRAM

COMMUNICATION
SHELL

Fig.1 shows the two-microcontroller
approach. Around the BPM, a
communication shell is written. This
takes care of the interface between the
BPM and an external (user)
microcontroller. Hardware
communication lines are used between
the two microcontrollers. An example
of this can be seen in our GAMES
6001 application. The hardware
protocol used here is the
DSA-interface.

This set-up allows for maximum
flexibility and facilitates significantly
upgrades of applications, because the
user program is independent of the
servo/decoder program.



BASIC PLAYER MODULES

CDM
SERVO
DECODER

BASIC
PLAYER MODULE

USER PROGRAM

Fig.2 Basic Player Modules — integrated-microcontroller approach

Fig.2 shows a more cost-effective Basic Player Modules are not only
approach — the user program is related to the specific servo/decoder
integrated with the BPM in one application, but also to the CD-
microprocessor. Interfacing takes place  mechanism. All servo related
in software. An example of this coefficients which have been optimized
approach is our HIFI 6000 system. for the

specific applications are embedded in
By making this firmware available this firmware. Therefore, different
(license agreement is required), our BPMs are available. Please contact your
customers can develop in-house the local sales-office for more information
user software for their specific on Basic Player Module firmware.
applications. Software support from
Philips is available.
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CD-SYSTEM DELIVERABLES

DELIVERABLE SYSTEM ICs
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CD-SYSTEM DELIVERABLES

DELIVERABLE SYSTEM Mechanisms
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INTEGRATED CIRCUITS FOR CD SYSTEMS

type

description

Pre-programmed microcontrollers

OM5232/FBP/507
OM5232/FBB/507

OM5232/FBP/512 |

P83C654/FBBB/530 |

OM5234/FBP/522
OM5234/FBB/522

OM5234/FBP/536
OM5234/FBB/536

OMB5232/FBx... |
for CD-walkman systems
P83CL78IHFH/... |

OM5232/FBP/...
OM5238/FBx/...
P83CL834......
OM5234/FBB/538
OM5234/FBA/538
CV3924B

CV3924A
CV3924AT

OM5238/FBx/... |

OM5234/FBB/551
OM5234/FBA/551
CV3934A

CV3934B
CDT663A/1.0-(B/1.0)

- |
- |
- |
CV4557-A28/1A28
OM5232/34/38

P83CL434/834
P83CL78I

TDAI1302T
TDAI1300T
Servo controllers
0Q8868
M3 improved version
TDAI30IT

SAA7345GP/SS
SAA7345GP/DS
SAA7345GP/TT
SAA7345H/LV
LO9465
LO9585

Generic microcontrollers

for stand-alone three-beam CD systems e.g. HIFI 6000

CDT610VI.1 in DIP40
CDT6I0VI.I in QFP44

for three-beam sub-systems for CD audio applications e.g. HIFI 601 |

CDT611VI1.0 in DIP40

for three-beam sub-systems e.g. PREMIUM 6000

LO9468 in QFP44

for CD sub-systems used in CD games application GAMES 600! and karaoke application KARAOKE 6000

CDT612V1.0 in DIP40
CDT612V1.0 in QFP44

improved version for games application GAMES 6002 and VIDEO-CD application VIDEO 6001

CDT612V2.1 in DIP40
CDT612V2.1 in QFP44

improved CDT6 10 with additional direct track selection via digit keys for stand-alone audio systems such as HIFI 6013

CDT613V...in DIP40 or QFP44

CDT631 V... in QFP44

for HIFI 7000,VIDEO 7000 and HEADPHONE 7000 systems

CDT710 with/without LCD display driver for stand-alone audio system based upon single chip CD
decoder/servo controller; used in HIFI 7000 system

CDT715 for stand-alone CD-video solution based on single-chip CD decoder/servo controller
SAA7372,V-CD decoder and digital video decoder SAA7185, used in VIDEO 7000 system

CDT731 with on-chip LCD display driver for CD-walkman system based on single-chip

CD decoder/servo controller, used in HEADPHONE 7000 system

for the quad-speed CD-ROM system ROM 65000

CDT660VI.1 in QFP44

CDT660VI.I in PLCC44

CDT660VI.1 in QFP44

CDT660VI.1 in PLCC44; packed in tubes
CDT660VI.1 in PLCC44; packed in tape & reel

for controlling the ELM block-decoder and DSA-bus; used with CDT660 in the quad-speed CD-ROM system ROM 65060

CDT661 V1.1 in QFP44/PLCC44

for the hexa-speed CD-ROM system ROM 65100

CDT663 V1.0 in QFP44
CDTé663 V1.0 in PLCC44
CDT663 in PLCC44
CDT663 in QFP44
CDT663 V.10 ROM65100

for controlling the ELM block-decoder and DSA-bus; used with CDT663 in the hexa-speed CD-ROM system ROM 65160

CDTé664

for the octal-speed CD-ROM system ROM 65200

CDTé666

for controlling the ELM block-decoder and DSA-bus; used with CDT666 in the octal-speed CD-ROM system ROM 65260

CDT667

for D65420 CD-Recordable systems

CDR650V1.0 in PLCC28

80C51-based microcontrollers
80C5 | -based microcontrollers with on-board LCD driver
Low-voltage 80C5|-based microcontrollers

Data amplifier and laser supply circuits

data amplifier and laser power control DALAS SO20
low-voltage data amplifier and laser power control DALAS2 SO20

digital servo control for 2-stage 3-beam CD mechanism

digital servo control for 2-stage 3-beam CD mechanism

Compact Disc decoders

CD decoder with on-chip RAM and digital filter
double-speed CD decoder with on-chip RAM and digital filter
triple-speed CD decoder with on-chip RAM and digital filter
low voltage CD decoder with on-chip RAM and digital filter
hex-speed CD decoder

octal-speed CD decoder

nickname

DSIC2

CDé
CDé
CDé
CDé6
CDé65

package
‘ DIP40 ‘
QFP44
| DIP4o |
| QFp44 |
‘ DIP40 ‘

QFP44

DIP40
QFP44
| DIP40/QFP44 |

| Qrp44 |

SAA7376
SAA2510
SAA737x

QFP44
PLCC44
QFP44

PLCC44
PLCC44

| QFP44/PLCC44

QFP44
PLCC44

PLCC44

QFP44

PLCC-44, QFP-44

PLCC28
DIP40, QFP44

DIP42, QFP44
DIP40, QFP44

SO28L

QFP44
QFP44
QFP44
TQFP44

page

3.5

Bi5

35

BiS
35
35
Bi5
Bi5

35
35
35
Bi5
BI5

37

3.8

39
39
39
39
3.10
3.10

3.1



INTEGRATED CIRCUITS FOR CD SYSTEMS

Digital-to-analog co

TDAI309H

Headphone driver

Video-CD decoder

SAA2510GP

Digital Video encoder
(SAA7ISS | dgulPAUNTSCvideoencoder | DNG | Pcce | 318
CD-ROM block-decoders
SAA7380GP
SAA7388GP
SAA7385GP
SAA7387GP
CD encoder

TDAI371

CD-Recordable
GLG30738
CEO27A
SAA7390GP
0Q8845

nverters and analog-to-digital converters (ADDAs)
low-voltage bitstream continuous calibration ADC + DAC

Video-CD MPEG audio/video decoder for stand-alone Video-CD applications

hexa-speed CD-ROM block-decoder with AT and Atapi interface
octal-speed CD-ROM block-decoder with AT and Atapi interface
high-speed(>4x) CD-ROM block-decoder with SCSI-2 interface with SCAM
octal-speed CD-ROM block-decoder with SCSI-2 interface with SCAM

Compact disc encoderCDCEP

CD-ROM block decoder

CD-ROM block encoder

High-speed block decoder/encoder for CD-Recordable
Digital servo controller

TDAI372

PCF8577C(T)

Preamplifier and error signal generator

LCD segment drivers with 12C-bus interface:
PCF8566(T)
PCF8576T

segment driver (24 drive outputs)
segment driver (40 drive outputs)
segment driver (32 drive outputs)

type description nickname package page
SAA7370GP quad-speed single-chip CD decoder and digital servo controller for data applications CDh7 QFP64 3.1
SAA7370AGP up to octal-speed single-chip CD decoder and digital servo controller for data applications CDh7 QFP64 3.1
SAA7372GP double-speed single-chip CD decoder and digital servo controller for data applications e.g.V-CD CD7 QFPé64 301
SAA7374GP low-voltage double-speed single-chip CD decoder and digital servo controller CD7 QFPé64 301
SAA7376GP single-speed single-chip CD-decoder and digital servo controller for audio applications CD7 QFPé64 3.1
TDA7072A(T) CD single motor-drive circuit in BTL configuration (short circuit protected) DIP8, SO8 3.12
TDA7073A(T) CD dual motor-drive circuit in BTL configuration (short circuit protected) DIPI6,SOl6L 3.12
0Q8844 triple digital servo driver DSD2 SO20 3.13
TDAI1303T digital servo driver DSDI SO24L 3.14
Miscellaneous digital audio circuits

Digital-to-analog converters (DACs)

TDAI1305(T) bitstream/continuous calibration filter-DAC with up-sampling filter SO28L 3.27
TDAI1306T bitstream/continuous calibration filter-DAC with up-sampling filter SO24L 3.27
TDAI1307 high-end digital bitstream conversion filter DIL42SHR 3.27
TDAI310A(T) continuous calibration DAC with current output DIP8, SO8 327
TDAI3IIA(T) continuous calibration DAC with voltage output DIP8, SO8 327
TDAI312A(T) continuous calibration DAC with voltage output DIP8, SO8 327
TDAI313(T) continuous calibration DAC with voltage output DIP16,SO16 3.27
TDAI314T quad sign-magnitude filter DAC with voltage output SO28L 3.27
TDAI1386T continuous calibration DAC with up-sampling filter SO24L 3.27
TDAI1387T continuous calibration DAC with current output DIP8, SO8 3.27
TDAI541A high-performance 16-bit DAC DIP28 327
TDAIS41A/RI high-performance 16-bit DAC DIP28 327
TDAI541A/SI single crown |6-bit DAC DIP28 327
TDAI541A/S2 double crown |6-bit DAC DIP28 327
TDAI1543(T) economy |6-bit DAC (IS bus format) DIP8 3.27
TDAI1543A(T) economy 16-bit DAC (Japanese format) DIP8 3.27
TDAI1544(T) low noise economy 16-bit DAC (Japanese format) DIP8, SO 16L 327
TDAI545A(T) high-performance continuous calibration DAC with current output DIP8, SO8 3.27
TDAI546T bitstream/continuous calibration filter-DAC with DSP features SO28 327
TDAI547 premium-grade BiMOS bitstream DAC DIP32SHR 327
TDAI1548T low-voltage bitstream/continuous calibration filter-DAC with DSP features SO28 3.27
TDAI1549(T) bitstream continuous calibration DAC DIP16,SO16 3.27
Analog-to-digital converters (ADCs)

SAA7360GP high-performance bitstream ADC QFP44 3.28
SAA7361GP premium-grade bitstream ADC QFP44 3.28
SAA7366T economy bitstream ADC SO24L 3.28
SAA7367T economy bitstream ADC SOlé 3.28

| o
TDAI1308T headphone/line-out driver for digital audio _m
| oo

ELM
ELM
SEQUOIA
SEQUOIA

CDBD
CDB2
CHAUCER
DSICR
AEGER

QFP80
QFP80

so28
QFP44

DIP40,VSO40
VSOs56, FCC
VSO40, FCC

3.19
3.19
320
3.20

322
323
324
325
3.26

328
328
3.28

3.2



OVERVIEW OF INTEGRATED CIRCUITS

The following text summarizes the
functions of the ICs at the heart of the
CD systems described in Section 2. More
data is given in the individual data
sheets.

3.3

Photodiode amplifiers and laser
supply circuits: TDAI300T &
TDAI302T

These two ICs, one of whichisa 3V
version, derive adequately filtered
currents for radial tracking, focus
control, and the HF data signal for the
CD decoder. They can be used with a
wide range of 3-beam/sledge optics
with

p- or n-sub lasers, and with single or
double Foucault focus error detectors.
They have built-in equalizers to permit
double or single speed modes of ope-
ration that can be changed ‘on the fly’.
After a single initial adjustment has
been made, the ICs maintain the laser
output constant, regardless of ageing.
The ICs are in SO packages, allowing
them to be mounted on a CD
mechanism extremely close to the
photodiode for high signal-to-noise

ratio.

Single-chip digital servo control
system: TDAI30IT

This highly-integrated 1-chip digital
servo control system (DSIC2)
minimizes peripheral components, is
adjustment-free, and performs all the
servo functions, except control of the
disc drive motor, in CD players with
two-stage three-beam/sledge optics.
The system is optimized for low-
voltage, low-power applications. The
servo characteristics can be adjusted
over a wide range via a 3-wire serial
interface which allows the system to be
tailored, via a microcontroller, to suit a
variety of Philips or other CD
mechanisms. The functions performed
by the IC are:

* Photodiode signal processing

* servo loop

* Radial servo loop

* Sledge motor servo loop.

0Q8868, 0Q8845

The OQ8868 (DSICS) is similar to the
TDAI1301T but is optimized for use in
CD-ROM applications. For CD-
Recordable applications, the equivalent

circuit is the OQ8845.



OVERVIEW OF INTEGRATED CIRCUITS

Servo power drivers:

TDAI303T

This servo power driver is a low-power,
low-voltage IC for CD players with
3-beam 2-stage optics. It includes three
class-D amplifiers which receive the
PDM signals from the servo control IC
and process them for the radial tracking
and focus actuators, and the sledge
motor. The IC also includes a
switched-mode power supply for the
laser diode to minimize power losses
during the DC to DC conversion. The
IC also includes a battery voltage
indicator. The gain of the class-D
amplifiers is stabilized against supply
voltage fluctuations.

0Q8844

The OQ8844 is similar to the
TDA1303T but optimized for
CD-ROM applications.

TDA7072A(AT), TDAT073(AT)
These two servo power drivers are a
single and a dual bridge-tied-load
(BTL) power driver respectively.

They receive control signals from the
servo control and CD decoder ICs and
generate power for driving the radial
tracking and focus actuators, and the
sledge and disc drive motors. Although
these ICs are powered from a single 3 V
to 18 V supply, the BTL configuration
allows them to feed bidirectional direct
current to the loads.

Compact disc decoders:

Each system in this guide uses one of
two decoding concepts — CDG6 and
CD7. Both feature single-chip CMOS
CD decoder ICs with 12§ output, on-
chip SRAM and digital filtering. The
CD7 decoders, in addition, incorporate
the digital servo control function.

CDé6 concept:

SAA7345, LO9465, LO9585
Together with the single-chip digital
servo control IC (DSIC2), a servo
power driver, and a CD mechanism,
the CDG6 decoders provide a complete
front-end three-beam decoding system.

In addition to the basic signal
processing features which are standard
for a quality CD decoder (EFM
demodulation, sub-code processing and
error correction/concealment), the
CD6 decoders provide control signals
for the disc drive motor, achieve higher
digital performance and offer a wide
range

of features.

For CD digital audio applications, an
SAA7345 circuit (single-, double, or

triple-speed version) is available.

For CD-ROM and CD-I applications,
there are the LO9465 and LO9585 —
single-chip decoders with front-end
6-bit ADC with digital equalizer and
improved error-correction facilities.
The LO9465 can operate at data rates
up to 6x those of standard audio CD;
the LO9585 at rates up to 8x.

CD7 concept: SAA737x

The CD7 decoders are even more
highly integrated. They combine the
servo control and CD6 decoder
functions on a single-chip. There are
CD7 decoder versions for up to 8x
standard speed operation to suit all
CD-audio, CD-ROM and Video-CD

applications.

By selecting a stereo audio DAC from
our extensive range, it is possible to
tailor the performance of CD6- or
CD7-based CD-audio players while

using the same core system.

The CD7 family of decoders
(SAA737x) interfaces directly to a wide
range of graphics decoders.

CD-ROM block encoders/
decoders: SAA738x, SAA7390

To satisfy the need for ever-faster
CD-ROM drives, the SAA738x range
of block decoder buffer managers can
handle data rates up to 8x standard
speed. They integrate real-time error

detection/correction and host data

34



OM5232/5234/5238, P83CL434/834, P83CL78I

Pre-programmed microcontrollers for CD systems

3.5

OM5232 OM5234 OM5238 P83CL78I P83CL434 P83CL834
ROM capacity Kbytes 8 16 32 16 4 8
RAM capacity bytes 256 256 512 256 128 256
Supply voltage \% 4to6 4to6 4to6 1.8 to 12 2to0 5.5
Supply current (16 MHz):
operating mA 26.5 28 35 24 @3V thd
idle (+ sleep) mA 6 6 6 075 @ 3V tbd
power down uA 50 50 100 <10 tbd
1/O ports pins 32 32 32 32 12
Frequency range MHz 12to |6 12to |6 1.2t |6 1.8 to 12 0.7 to 12
EEPROM/QOTP version O O O O
Power-on reset O a g g ]
Timers 2 2 B B 2
Watchdog timer O
LCD driver 22-24 segments
I-4 backplanes
Packages DIP40, DIP40, DIP40, QFP40, QFP44, DIP42SHR
QFP44, QFP44, QFP44, QFP44,
PLCC44, PLCC44, PLCC44,

The servo control and decoding
functions of a CD player are controlled
via a 3-line interface and by a dedicated
pre-programmed CMOS
microcontroller (OM5232/34/38, or
the low-voltage P83CL781,
P83C1L434/834). The latter have an
on-chip LCD driver.

All types are derivatives of the industry-
standard 8051 with architectural
enhancements that make them suitable




TDAI30O0T, TDAI302T

TDAI1302T: Data amplifier and laser supply circuit (DALAS)
TDAI300T: Low-voltage circuit (DALAS2)

= Six input buffer amplifiers with low-pass filtering and with virtually

no offset.

= HF data amplifier with a high- or low-gain mode.

= Two built-in equalizers for single or double-speed mode, ensuring

high performance in both modes.

= Fully automatic laser control including stabilization and on/off
switch with separate supply (VDDL) for power reduction.

= Optimized interconnection between the pick-up detector and
digital servo processor (e.g. TDAI30IT).

= Adjustable laser bandwidth and laser switch-on current slope.
= p-sub laser monitor.
= n-sub laser monitor (TDAI300T only).

= Low power consumption.

(Al to A6)
AND
6 LP FILTERS

mP FILTER
AMP

SUPPLY

The TDA1300T and TDA1302T are
data amplifier and laser supply circuits
for three-beam pick-up detectors in a
wide range of CD mechanisms and
read-only optical systems. The devices
can be used with diode units with p- or
n- (TDAI1302T only) sub lasers, and
with single or double Foucault focus
error detectors. The devices contain

6 amplifiers from which adequately
filtered currents for radial tracking and
focus control, and the HF data signal
for the CD decoder are derived.

The circuits have built-in equalizers to
permit single or double-speed modes of
operation (switched by a control pin).

After a single initial adjustment, the
circuit will maintain control over the
laser diode current, providing a
constant light output with no

ageing effects.

Ipg OUT  The ICs are in a small-outline package
1psOUT  to allow them to be mounted close to
1p4OUT  the laser pick-up on the sledge for
1p3OUT  maximum signal-to-noise ratio.
| D2 ouT
1 DI ouT
Vref
to
decoder QUICK REFERENCE DATA
(typ. values unless stated otherwise)
supply voltage,Vpbp
TDAI300T: 3.0-55V
VbpL
TDAI1302T: 34-55V
to
Diode current amplifiers:
‘Ii?:zz e, G .55 dB
diode output offset current, los(d) 100 nA max.
-3 dB bandwidth, B 50 kHz min.
RFE amplifier:
equalization delay, td(eq) 320 ns
flatness delay (double-speed), tq(f 5ns
Laser supply: output current, lo -100 mA max.

Package SO24L

3.6



OQ8868

Digital servo controller (DSICS)

= Focus, radial and sledge servo loop.

= Built-in access procedure.

= Supply voltage 5V only.

= Sophisticated track-loss detection mechanism.

= Automatic focus start-up procedure and in-lock indication
(incl. fast focus restart).

= Automatic gain control for the complete focus and radial loop.

= Defect detector.

= Extended radial error signal.

= Flexible system oscillator.

= Automatic initialisation and jump procedure for radial servo.
= Automatic offset and gain control for radial error.

= Single/double Foucault and astigmatic focusing possible.

The OQ8868 provides all servo
functions for two-stage CD-systems
except the spindle motor control. It
offers a high degree of integration
combined with low additional cost of
external components. The servo
characteristics are widely adjustable by
means of a three-wire serial interface,
enabling the OQ8868 to be tailored to

the requirements of a broad range of

QUICK REFERENCE DATA

(typ. values unless stated otherwise)

supply voltage, digital part 5V
supply voltage, analog part 5V
supply current, digital part 17 mA
supply current, analog part 5 mA
maximum quiescent current 10 pA
power dissipation 115 mW
maximum input current, 12 pA
DI,D2,D3, D4

SIDA, SICL, DA, CL,
SILD, ENIICN RAB
DI,D2,D3,
D4,S1,52, SL, FO,RA
XTLR ,FO,RA,
CONTROL LDON
0Q8868
VRH,VRL NRSTO
FTC MONITOR RP,TL, FOK
XTLI, XTLO » CLO

DEFI
RSTI

T

VbpbAa Vssa Vbbb VssD

3.7

ERROR OTD, INTREQ
DETECT DEFO



TDAI3OIT

Digital servo controller (DSIC2)

= Diode signal preprocessing.

Focus, radial and sledge-motor servo loop.

Three-line serial interface via the microcontroller.

Full digital signal processing.

Low power consumption, down to 30 mV.

Low voltage supply, 3 to 5.5V.

Integrated analog-to-digital converters and digital servo loop filters.

Double speed possible.

Easy application (e.g. no external adjustments required, no
component ageing).

Highly robust and shock resistant.

Fully-automatic jump procedure for radial servo.

Automatic focus start-up procedure and built-in FOK (Focus OK).

Fast radial jump or access procedure.

Self-operating servo-control without continuous communication

via the microcontroller.

Direct communication to photodiode optics; no external

preprocessing.

VRH

VobA Vbbb VDDD

TDAI3OIT

VOLTAGE
REFERENCE
GENERATOR

Vssa

Vssp

XTLO XTLI XTLR

XTAL

osciLLAToR  P'VIDER

PRE -
PROCESSING

CONTROL
FUNCTION

OUTPUT
STAGES

CONTROL PART

I 1]

NRST TSI TS2

m PROCESSOR
INTERFACE

SIDA SICL SILD

CLO

DON

OTD

The TDAI1301T is a fully digital servo
processor that provides all servo
functions except spindle motor control
in two-stage, three-spot compact disc
systems. The device offers a high degree
of integration combined with the low
additional cost of external components.
The servo characteristics can be
adjusted over a wide range via a three-
line serial interface. This offers
enormous flexibility for meeting the
requirements of different CD
mechanisms. The circuit is optimized
for

QUICK REFERENCE DATA

(typ. values unless stated otherwise)
supply voltage,Vpp 3-55V

Diode current amplifiers

amplification, Ggn 1.55 dB

diode output offset current, los(d) 100 nA max.

3 dB bandwidth, B 50 kHz min.

RFE amplifier

equalization delay, td(eq) 320 ns

flatness delay (double-speed), tqf) 5ns

Laser supply

output current, lo -100 mA max.

3.8



SAA7345

CD decoder with on-chip RAM and digital filter

The SAA7345 incorporates the CD
signal processing functions of decoding

and digital filtering. The device is

= Integrated data slicer and clock regenerator.

= Digital Phase-Locked Loop (PLL).

= Demodulator and Eight-to-Fourteen Modulation (EFM) decoding.

= Subcoding microcontroller serial interface.

= Integrated programmable motor speed control.

= Error correction and concealment functions.

= Embedded SRAM for de-interleave and FIFO.

equipped with on-board SRAM and

includes additional features to reduce
the processing required in the analog
domain. Different speed versions are

available.

= FIFO overflow concealment for rotational shock resistance.

= Digital audio interface (European Broadcasting Union).

= 2 to 4-times oversampling integrated digital filter.

= Audio data peak level detection.
= Versatile audio data serial interface.

= Digital de-emphasis filter.

= Kill interface for Digital-to-Analog Converter (DAC) deactivation

during digital silence.

= Compact Disc Read Only Memory (CD-ROM) modes.
= Single-speed version: SAA7345GP/SS.

= Double-speed versions: SAA7345GP/DS
SAA7345H/LV
(low-voltage, 3 V).

= Triple-speed version: SAA7345GP/TT.

3.9

HFIN

HFREF

ISLICE

8

9

7

DIGITAL
PLL

Vbp2 |Vss2

MOTOR
CONTROL

EFM
DEMODULATOR|

RAM
ADDRESSER

Q - CHANNEL

SUBCODE

ERROR
CORRECTOR

FLAGS

AUDIO
PROCESSOR

SAA7345

CRC CHECK

Q - CHANNEL
REGISTER
MICRO-

CONTROLLER
INTERFACE

VERSATILE PINS
INTERFACE

SERIAL
DATA
INTER-
FACE




LO9465/9585

Compact Disc CIRC/EFM decoders

Playback speed up to n=4 (LO9465), n=8 (LO9585).

Improved error-correction facility.

= On-chip automatic gain control of the EFM signal.

= On-chip front-end 6-bit A/D converter.

The LO9465/9585 are single-chip
Compact Disc CIRC/EFM decoders
featuring an improved error-correction
facility. They are intended for use in
CD-ROM and CD-i systems.

EFM-demodulator and protected demodulator timing.

Subcode data processing.

Integrated digital 2-4x oversampling filter.

Audio peak level detection.

Microprocessor serial interface.

Flag output for indication of Cl or C2 correction and concealment.
CIRC error detection and correction.

Audio data interpolation processing.

Integrated spindle motor control with programmable bandwidths.
Digital audio interface (EBU).

Digital de-emphasis filter.

Absolute time output available.

Flags output indicating correction level.

FRONT END
DIGITAL PLL
DEMOD.

HFIN, HFREF,
IREF, ISLICE

MOTOI,
MOTO2 Q-CODE
CRC CHECK/
REGISTER
ADDRESS
CLI I, CRIN GENERATOR

CROUT,CLI6

CL,DA, MICROPROCESSOR VERSATILE

RAB INTERFACE 2| PINS

INTERFACE

VI1,V2,V3,V4,V5 KILL

FLAGS
PROCESSOR
ERROR
CORRECTOR

AUDIO
PROCESSOR

CFLG

AUDIO
PROCESSOR DOBM

DAC MISC, DATA
INTERFACE WCLK, SCLI

VppA:VssaA:-VYDD:Vss

3.10



SAA737X

Digital servo processor and Compact Disc decoder (CD7)

= single-speed: SAA7376
double-speed: SAA7372 and SAA7374
up to quad-speed: SAA7370
up to octal-speed: = SAA7370A

= Low-voltage: SAA7374 (3.0-5.5V);

SAA7372 and SAAT7376 (3.4-5.5V).
= CD-ROM mode: SAA7370/70A/72/74.
= Lock-to-disc mode (not SAA7376).
= Full error correction strategy;t =2 and e = 4.
= Full CD-graphics interface.
= All standard decoder functions implemented digitally.

= FIFO overflow concealment for rotational shock resistance.

= Digital audio interface (EBU), audio and data (SAA7376: audio only).

= 2x and 4x oversampling digital filter.
= Audio data peak level detection.

= Kill interface for DAC deactiviation during
digital silence.

= AIITDAI3OIT digital servo functions, plus

. . REF
extra hi-level functions.

GENERATOR

VRH

SCL —>|
SDA >
RAB —»
SILD —>|

= Low focus noise (10 dB better than
TDAI30IT).

MICRO
PROCESSOR
INTERFACE

A

= Automatic closed loop gain control
available for focus and radial loops.

HFIN —
HFREF —»|
ISLICE —

IREF —»

-

= Pulsed sledge support.

TESTI —»
TEST2
TEST3

SELPLL
CRIN
CROUT
CLI6
CLII
cL4

TIMING

SBSY
SFSY
SUB
RCK

-
b |
N

DECODER

MICRO-
STATUS

PROCESSOR
INTERFACE

RESET

3.1

The SAA737x family are a series of
highly-integrated circuits that combine
the functions of a CD decoder IC and
digital servo IC in a single chip. The
decoder part is based on the SAA7345
CDG6 decoder with an improved error-
correction strategy. The servo part is
based on the TDA1301T (DSIC2)
with several improvements and
additional features incorporated.

Low-voltage types for portable

applications are available.

VbpAlI

3
@
>

PRE-
PROCESSING

«— Vssal
<+— VYssaz

<4—— IREFT

Vbpa2

Vssi
Vss2
Vss3

CONTROL
FUNCTION

CONTROL

PART

DIGITAL
PLL

DEMODULATOR

RAM
ADDRESSER

SUBCODE
PROCESSOR

VERSATILE PINS
INTERFACE

VI V2 V2 V4 V5

AUDIO
PROCESSOR

KILL

Vss4

VopiP
Vbp2r
Vbp3c

OUTPUT
STAGES

LDON

MOTOR MoOTO|

CONTROL MOTO2

ERROR
CORRECTOR

FLAGS CFLG

C2FAIL

EBU
INTERFACE DORE

SCLK
SERIAL WCELK
DATA

INTERFACE B

MisC



TDA7072A/7073A

CD motor-drive circuit in BTL configuration

= No external components.

= Very high slew rate.

= Single power supply.

= Short-circuit proof.

= High output current (0.6 A).

= Wide supply voltage range.

= Low output offset voltage.

= Suitable for handling PWM signals up to 176 kHz.

= ESD protected on all pins.

vp

2
positive input | —5———

RN
negative input | —>—{

positive output

The TDA7072A and TDA7073A are
respectively single- and dual-power
driver circuits in a BTL configuration,
for use as power drivers for servo
systems with a single supply. They are
specially designed for compact disc
players and are capable of driving
focus, tracking, sledge functions and
spindle motors.

They have a built-in MCL protection
circuit activated when the difference in
current between the output terminal
of each amplifier exceeds 100 mA
(typically 300 mA). This level of 100
mA allows for headphone applications
(single-ended).

QUICK REFERENCE DATA

(typ. values unless otherwise stated)

«— | -i q
negative outpu
SHORT - CIRCUIT AND
TDA7073A THERMAL PROTECTION
TDAT7073AT
I =
J
| 12 q
| » negative outpu
positive input 2
negative input 2 1
| N
I » positive output
3,4,8,11,15
n.c

positive supply voltage,Vp, 5.0V
internal voltage gain, Gy 335dB
total quiescent current, lp 4 mA*
(& RL = o)

slew rate, SR 12

max output current, lo 0.6 A
input bias current, lpjas 100 nA
cut-off frequency, fo (-3 dB) 1.5 MHz

*8 mA for the TDA7073A
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OQ8844

Triple digital servo driver

= I-bit class-D focus actuator driver (4 Q).

= |-bit class-D tracking actuator driver (4.5 Q)..
= |-bit class-D sledge actuator driver (3 Q).

= Supply voltage 5V only.

= Separate power supply pins for all drivers.

= Higher efficiency than conventional drivers.

= Built-in digital notch filters.

= Enable input for focus/tracking driver.

= Enable input for sledge driver.

= Differential output for the drivers.

= Small package SOTI63A (SO20).

Vppop VbDR

0Q8844

DIGITAL NOTCH
RAC FILTER

FOC DIGITAL NOTCH
FILTER

The OQ8844 contains three 1-bit

class-D power drivers specially designed
for digital servo applications. The main

benefits of this principle are its higher
efficiency and its higher integration

level. When using these power drivers
in a digital servo application, the

statement ‘complete digital servo loop’
becomes more realistic.

QUICK REFERENCE DATA

(typ. values unless stated otherwise)

supply voltage, digital part
supply voltage, focus

supply voltage, tracking
supply voltage, sledge

max supply current, focus
max supply current, tracking
max supply current, sledge

max input clock frequency

Vppor  VDDs

END STAGE
H-BRIDGE

N

END STAGE
H-BRIDGE

SLC DIGITAL NOTCH END STAGE
FILTER H-BRIDGE

CLI

ENI

EN2

3.13

5V
5V
5V
5V
250 mA
250 mA
560 mA

5 MHz

RA+
RA+

FO+
FO+

SL+
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TDAI1303T

Digital servo driver

= Optimized for low voltage and low power applications.

= Suppression of idle switching.

= Optimized for the most commonly used CD mechanisms.

= Total output resistance < 4 Q.

= Continuous gain control to compensate for battery voltage variations.
= Battery voltage indication.

= Switched-Mode Power Supply for DC/DC down-conversion for laser
supply voltage.

= Single supply voltage rail.

= Full digital signal processing.

VpDI VbpD2

TDAI303T

A\ 4

EN

SLED OSLp
NOTCH DRIVER osL,,
FILTERS

sL
OUTPUT k
DRIVER FOCUS

FO CONTROL LA

Y

TC

RA h

RADIAL
CLK ] ’ DRIVER

BATTERY
VOLTAGE »>SIOA/TQ

— INDICATOR

W POWER
SWITCH LASER Vlaser
" conTrOL DRIVER

VLsense
LDON

The TDA1303T provides identical
output driver functions for the motor/
actuator for focus, radial and sledge
control, and features a Switched-Mode
Power Supply (SMPS) for the laser
diode and a battery voltage indicator
output.

The circuit contains 3 class D
amplifiers for processing pulse duration
modulation (PDM) signals for focus,
radial and sledge control of servo
mechanisms.

The gain of the class D amplifiers is
continuously adapted to compensate
for fluctuating battery voltage by
means of an analog-to-digital converter
(ADC) which continuously monitors
battery voltage.

The laser supply voltage is produced by
an SMPS to minimize power loss in the
DC/DC down-conversion.

QUICK REFERENCE DATA

(typ. values unless stated otherwise)
digital stabilized supply voltage,Vppp| 50V

digital unstabilized supply voltage,Vppp2 5.0V

analog supply voltage,Vppa 5.0V
digital stabilized supply current, Ippp| I mA
digital unstabilized supply current, Ippp2 0.75 mA
analog stabilized supply current, Ippa | mA
max output current per stage, lo 300 mA
max output resistance, Ry 4Q
laser SMPS sense input voltage, Vs 25V

laser SMPS sense input current, Vs

input clock frequency, feji 4.2336 MHz
total power dissipation, Peoc 12.5 mW
operating ambient temperature range -40 to +85 °C
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SAA7346H

Shock-absorbing RAM addresser

= Absorbs linear and rotational shocks.
= Absorbs multiple shocks per second.

= Interfaces directly with CD decoders SAA7345, SAA7347
and SAA7370.

= Multi-speed 12S-bus input with single-speed I2S output.
= Controls | or 4 MBit of external DRAM.

= Easy serial interface for communication with common
microcontrollers.

= By-pass/power-down mode.

= Kill interface for DAC deactivation.

The SAA7346H can be used to
improve the shock resistance of a CD
player. It operates with a 1 MBit or 4
Mbit DRAM, functioning as a
customized DRAM controller with
serial I/O and on-board shock
detectors. Audio data is continuously
stored in the DRAM and during
shocks the data can be ‘played’ to
maintain an uninterrupted output.

= Can be used for:‘sampling’ part of a disc, reducing access pauses
between jumps, delivering a programmable delay and generating a

fixed audio rate from Constant Angular Velocity (CAV) discs.

[3e]

)
°
a

{1

DATA 12s
MULTIPLEXER OUTPUT

CFLG
KILLOUT
S_NSF
SCLO
SDO
WCo

4
=
X

RESET —>
CLKIN — ADDRESS
T™S MULTIPLEXER

WRITE READ
POINTER POINTER

REGISTER

SICL MONITOR

QUICK REFERENCE DATA

(typ. values)

supply voltage,Vpp 50V

supply current, Ipp 12 mA

clock frequency, feik 16.9344 MHz
12L input word clock frequency, ficik) 88.2 kHz
operating ambient temperature range -40 to + 85 °C

ADRO - ADRY

CONFIG

MICROPROCESSOR
SIDA INTERFACE

SILD CONTROLLER

SHOCK

PROCESSOR SAAT7346

DETECTORS

v
[a] (7))
3 2

3.15

> FILL



TDAI1308T

Class-AB stereo headphone driver

= Wide operating temperature range.

= No switch ON/OFF clicks.

= Excellent power supply ripple rejection.

= Low power consumption.

= Short-circuit resistance.

= High S/N ratio, high slew rate, low distortion.

= Large output voltage swing.

OUTA

INA(neg)— -
INA(pos)—{ +

+

TDAI1308

ouTB
INB(neg)

INB(pos)

The TDA1308T is an integrated class-
AB stereo headphone driver developed
primarily for portable digital audio

applications.

QUICK REFERENCE DATA

(typ. values)
Supply voltage,Vpp
single
dual
negative supply voltage,Vss
supply current (no load), Ipp
total power dissipation, Peo¢
max output power, P (THD < 1%)
signal-to-noise (S/N) ratio
THD plus S/N ratio
channel separation, s
power supply ripple rejection, PSRR
operating ambient temperature range

* £, = 100 Hz,Vripple(p-p) = 100 mV

5.0V
25V

-25V
3 mA
15 mW
60 mW
110 dB
0.03%
70 dB
90 dB*

-40 to +85°C
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SAA25I10GP

Video-CD MPEG audiolvideo decoder

= MPEG decoding of audio/video data.
= Integrated OSD and block decoder.
= Supports 12S, EIA), MEC and EBU input formats.

= Flexible video output:YUV 4:2:2 format, DMSD-bus compatible.
= Audio output at 44.1 kHz (16, 18 or 20 bits per sample; I2S, EIA},

MEC and EBU formats).
= [EC958 digital audio output (with loop-through).
= Play control sector buffering.
= Supports high-resolution still-picture playback.
= 12C-bus interface for microcontroller.
= Selectable internal video timing generator.
= Internally-generated 90 kHz MPEG clock.
= Requires only 4 Mbit DRAM.

INPUT MPEG
BLOCK
(( 5,EIA), =T DECODER SYSTEM
MEC, EBU) PARSING
SYSTEM
12c CLOCK

TIMING
&
CONTROL

The SAA2510 is for MPEG (Moving
Picture Expert Group) decoding of
audio/video data in consumer video-
CD applications. It decodes data
streams in accordance with version 2.0
of the video-CD standard. The IC
requires only 4 Mbit of DRAM to
store the encoded/decoded data, play
control data and on-screen display

(OSD) data.

QUICK REFERENCE DATA

(typ. values)
supply voltage 33V,5V

operating temp. range 0-70 °C

i DRAM 256k x 16

AUDIO VIDEO VIDEO FRAME osD
FIFO FIFO BUFFERS BITMAP

VIDEO
SOURCE
DECODER

YUV

AUDIO
SOURCE
DECODER

YUS

3.17
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SAA7I185

Digital PALINTSC video encoder

= CMOS 5V device.

= Digital PAL/NTSC encoder.

= System pixel frequency 13.5 MHz.

= Accepts MPEG decoded data on YUV input port.

= Input data format Cb,Y, Cr etc. orY and Cb, Cr on 16 lines.

= Three DACs for CVBS,Y and C operating at 27 MHz with
10-bit resolution.

= CVBS,Y and C output simultaneously.
= 12C-bus control port.

= Encoder can be master or slave.

= Programmable horizontal and vertical input synchronization phase.

= Programmable horizontal sync output phase.

= Internal test pattern generator.

= Overlay with Look-Up Tables (LUTs) 8 x 3 bytes.

= Controlled rise/fall times of output syncs and blanking.
= Down-mode of DACs.

= PLCCé8 package.

VDDDI

20 to 27

MP7
to MPO

VPO
toVP7

9tolb

MANAGER

to VDDD3

17,37,67

outrut

Y
INTERFACE
B o CHROMA

nternal control bug

The SAA7185 encodes digital YUV
video data to an NTSC, PAL, CVBS
or S-Video signal.

The circuit accepts CCIR-compatible
YUV video data with 720 active pixels
per line in 4:2:2 multiplexed formats,

for example, MPEG decoded data.

It includes a sync/clock generator and
on-chip digital-to-analog converters

(DAC:).

The circuit is compatible with the

DIG-TV2 family.

QUICK REFERENCE DATA

(typ. values unless otherwise stated)

analog supply voltage,Vppa 50V
digital supply voltage,Vppp 5.0V
analog supply current, Ippa 50 mA
digital supply current, Ippp 140 mA
input signal voltage levels,V; TTL
analog output signal voltage,Vo(p-p) 2V
minimum load resistance, R 80 Q
operating ambient temperature range 0-70 °C
VDDAI
to
VrefHYDDA4

CVBS

VSsA

VrefL

RCMI «22

clock timing signals

RcM2 «30 T

CONTROL
INTERFACE
1,8,19
28,35,%563 to 66
42,62 2to5 57
\/ ! _
VssDI DPO CS/SA | A0/SDA | RESET XTALI
to to DP7 _
VssD7 RW/SCL DTACK XTALO

SEL_MPU

SAA7185

RCVI
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SAA7380/7388

CD-ROM block-decoders (ELM) with IDE and ATAPI interface

= Real-time third-level error corrector, using internal fast SRAM.

= IDE interface.

= Compatible with ATA register set and ATAPI (AT-Additional Packet

Interface) command set.

= n=6 decoding (SAA7380) in ROM 65100

n=8 decoding (SAA7388) in ROM 65200.

= Supports Q-W subcode de-interleaving and correction.

= Supports up to 2 Mbyte DRAM.

<— GND
<— Vpp

SAA738X

SDA «—>
SCL——»
INT
RESET ——»|
SYN ——»

DMACK
DAI
DA2/EJECT
CS2/SELRQ
10CS16

CSI/HEN
HWR

3.19

HRD

4
9]
<

SUB
BCK

ws

DECODER
SERIAL
INTERFACE

ERROR
CORRECTOR

HOST INTERFACE

DAO/CMD

IORDY/WAIT/
HFBLB

SCRST/STEN

JIMARQ/DTEN

IRQ/EOP/
HFBC

DATA

HDO0-HD7

C2PO

11

HD8-HDI5

The SAA7380 and SAA7388 circuits
(nickname: ELM) are CD-ROM block
decoders with on-chip IDE interface
(no external bus drivers are needed).

The SAA7380 supports data rates
higher than six-times standard speed to

match the data rates supplied by
engines such as the ROM 65100.

The SAA7388 supports rates higher
than eight-times standard speed to
match the ROM 65200 engine.

Both types support the ATAPI

command set.

QUICK REFERENCE DATA

(typ. values)
supply voltage 5V

operating temperature range 0-70 °C

test 2
test |

MEMORY

MANAGER RAI16/CAS

RAI5/RAS
RWE

<::> RDO-RD7

CROUT
OSCILLATOR
<+<— CRIN




SAA7385/7387

CD-ROM block-decoders (SEQUOIA) with SCSI interface

= n=6 decoding (SAA7385) in ROM 65100
n=8 decoding (SAA7387) in ROM 65200.

= Third-level error corrector.

= Fully integrated fast synchronous SCSI-2 interface including

‘8051’ microcontroller.

= 48 mA SCSI drivers.

= Block-oriented host data transfer (10 Mbytes/s).

= Supports SCSI plug-and-play with SCAM.

= High data integrity with error flag processing and 3rd layer correction.

= Red book audio pass-through & block-oriented host data transfer.

= Supports | Mbyte cache RAM.

= General-purpose 1/Os for servo control.

DATA
CONVERTER
& SUB-CODE
UART
data
cD subcode
DECODER
c-flag
S2B
SERVO serial interface
PROCESSOR b

The SAA7385 and SAA7387
(nickname: SEQUOIA) are CD-ROM
block decoders with a SCSI interface.

The SAA7385 supports data rates up
to six- times standard speed higher to
match the data rates supplied by
engines such as the ROM 65000 &
65100.

The SAA7387 supports rates up to
eight-times standard speed to match
the ROM 65200 engine.

QUICK REFERENCE DATA

(typ. values)
supply voltage 5V

operating temperature range 0-70 °C

256K x 8 or IM x 8 DRAM BUFFER

BUFFER MANAGER

LAYERED

ERROR BUFFER 53CF94 SCSI

CORRECTOR MAPPER ScCsl interface

-I ‘;

MICROCONTROLLER INTERFACE

80C32 MICROCONTROLLER

DEBUG UART

64K x 8 ROM
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TDAI371

Compact Disc CIRC-EFM encoder (CDCEP)

= Internal RAM for Cl, C2 parity calculation. The TDA1371 is a modified and
functionally extended follow-up of the
first generation Compact Disc

= Internal system clock regeneration. Encoder.

= Programmable input format.

A wobble processor is embedded.

= ATIP demodulation. . .. .
The main function is to convert serial,

= ATIP cyclic redundancy check. digital input data to EFM-format,
. according the RED BOOK
= Motor error signal output. . .
specification, and to decode the ATIP-

= ATIP/subcode synchronisation. information from the CDR-disc.
= Suitable for at least n=2.
= Serial microprocessor interface.
= P and Q subcode channels generator. (oyp. values)
= R,...,W subcode channels serial input. supply voltage - digital parc v

supply voltage - analog part 5V
= Laser write SIgna‘Is° supply current - digital part 14 mA

supply current - analog part 2 mA

power dissipation (n=1) 80 mW

power dissipation (n=2) 160 mW

WSII,WSI2, CLKO, CLKI
WSOT, IREF NCLK

INPUT P-Q PARITY EFM EFM, EFMN,

LWRT, SWR
INTERFACE GENERATOR OUTPUT NRSMP

CLIN, DAIN

SUBCODE SYSTEM DIV8, SSY,

TDAI371
mCDA, mCCL,
mCLD, mINT, PROCESSING CONTROL MPWM
NRST, HLD, CSTS

WOBBLE ATIP

(
WOBL FILTER/ CRC Tmrﬁc :\?v%t wg
DEMOD CHECKER ,WD,

Veeb VYssb VYccAa Vssa
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CcDbBD

Compact Disc Block Decoder

= Suitable for at least n=4.

= Input format based on MEC, SONY and 12S EFM-decoder
output formats.

= Parallel output format with common request acknowledge protocol.
= Serial output format according to DEC interface protocol.

= Parallel or serial output format.

= Suitable for Yellow (CD-ROM) and Green (CDI) Book data.

= Parallel microprocessor interface with direct accessible registers.

= Special mode to output the error flag over the data bus.

S0, S|I

INPUT
INTERFACE

DATA b
PROCESSOR

CLIN,WSIN,
DAIN, EFIN

NCSs

MCO,MCI, MC2,
MC3, MC4, MC5,
MCé,MC7

NWR
AO,Al
NIRQ

‘ MICROPROCESSOR
INTERFACE

OUTPUT
INTERFACE

The CDBD performs the basic
functions on EFM decoded data to
convert it to block structured
descrambled data. It performs EDC
but not ECC. Different output formats
can be selected. The output is serial or
parallel with ‘output enable’ to allow
for the possibility of bus structured
architecture. The device is
programmable via

a microprocessor interface.

QUICK REFERENCE DATA

(typ. values unless stated otherwise)
supply voltage 5V
maximum system clock frequency 30 MHz
maximum data input frequency 30 MHz

quiescent current 10 pA

NREQ/NACK

XFER

DDO,DDI, DD?2,
DD3, DD4, DDS5,
DDé,DD7, DDE

NOE

‘ DEC

<+<— CLK

|

Vpba Vbbb
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cDB2

Compact Disc Block Encoder

Embedded real-time parity encoding.
Performs all CD-ROM/XA mode 0,1 and 2 functions.
Performs all CDI form | and 2 functions.

Automatic sync and header generation.

Fully programmable via an easy microprocessor interface.

Easy host-interface via request/acknowledge handshaking.

Low power CMOS.

Optional automatic calculation of EDC in CDI, form 2.
Single 5V power supply.

Max. speed up to n=5.

Features ‘Philips’ standard interface format, I2S.

‘Bypass’ possibility. Host data is directly fed to the output.

pP ADDR/ MICROCOMPUTER
DATA BUS INTERFACE

ERROR

(e{e]5]

BLOCK COUNTER
AND HEADER

CORRECTION

GENERATION

GENERATOR

ERROR

DETECTION

MICROCOMPUTER CODE

INTERFACE GENERATION

HOST

3.23

The CDB2 is designed to be a part

of the encoding data path of a
CD-Recordable system. All the data
acquisitions and manipulations,
conforming the CD-ROM/CDI rules
are embedded in this chip:
reformatting data into CD-ROM
blocks,

providing each block with the necessary
parity bytes, giving the decoding part
the possibility of a third layer error
correction. Data is scrambled, swapped
and formatted into 12S format.

QUICK REFERENCE DATA

(typ. values unless stated otherwise)
supply voltage 5V
maximum clock frequency 22 MHz
input voltage 5V

output voltage 5v

TIMING AND
COPNTROL

LOGIC

SCRAMBLER

BYTE SWAPPER CIRC/EFM
1S INTERFACE ENCODER (1



SAA7390

High-speed CD-Recordable block decoder/lencoder (CHAUCER)

= Third-level error corrector. The SAA7390 (nickname:
CHAUCER) is a highly integrated
CD-ROM block decoder and encoder.
= Third layer encode/decode and buffer management. It supports data rates during reading of
up to eight times standard speed, and
during writing of up to six times
= Generic interface with 16.9 Mbyte/s transfer for external SCSI standard speed.

(53CF92) or ATAPI IC.

= Third layer ECC syndrome calculation.

= Block-oriented host transfers.

= Designed for 8x read and 6x write speeds.
= Supports 256K, IM or 4M, 70 ns low-cost DRAMs.

= Ten-level arbitration logic in buffer manager.

QUICK REFERENCE DATA

(typ. values)
supply voltage 5V

operating temperature range 0-70 °C

256K x 8 or 4M x 8 DRAM BUFFER

BUFFER MANAGER

DATA
DECODER & SUB-CODE ERROR ENCODE B mappeER| | EXTERNAL ATAPI
CORRECTOR INTERFACE interface
UART
11 .
ENGINE MICROCONTROLLER INTERFACE

S2B UART

80C32 MICROCONTROLLER

/' N
Y

128K x 8 ROM

3.24



OQ8845

DSICR

= Focus, radial and sledge servo loop.

= Built-in access procedure.

= Supply voltage 5V only.

= Sophisticated track-loss detection mechanism.

= Automatic focus start-up procedure and in-lock indication
(incl. fast focus restart).

= Automatic electrical offset compensation for focus error.
= Automatic offset control for track-loss.

= Extended radial error signal.

= Flexible system oscillator.

= Automatic jump procedure for radial servo.

= Automatic offset and gain control for radial error.

= Defect and shock detector.

XTLO, XTAL
XTLI, OSCILLATOR/
XTLR DIVIDER

CONTROL
FUNCTION

PREPROCESSING

The OQ8845 provides all servo
functions (except spindle motor) for
two-stage CD and CD-Recordable
systems. It offers a high degree of
integration, combined with low
additional cost of external components.
The servo characteristics are widely
adjustable through a three-wire serial
interface which offers a high degree of
flexibility, enabling the controller to be
used in a wide range

of CD-mechanisms.

QUICK REFERENCE DATA

(typ. values unless stated otherwise)

supply voltage - digital part 5V
supply voltage - analog part 5V
supply current - digital part 10 mA
maximum quiescent current 10 pA
max supply current - analog part 4 mA
maximum input current - FEN, REN, TLN 15.8 pA
maximum input current — MIRN 243 pA
power dissipation 95 mW

MIRN,TLN,
VRL,REN, FEN

VRH

SIDA, SICL, MICROPROCESSOR

0Q8845

CLO
OUTPUT
LDON, OTLC

CONTROL
PART

SILD INTERFACE
NRST, TSI,

TS2,TS3

Vssn Vssb VYbbpA VbbpD
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TDAI372

Pre-amplifier and error signal generator for CD-Recordable

= Offset-free pre-amplifiers.

= Normalized error signal, independent of the detected light level.
= Completely integrated filters for normalized error signals.

= Drop-out concealment.

= Spot position signals.

= Detector for optimum laser power calibration.

= Detector for optimum laser power control.

= On-chip band gap reference for temperature independent
transfer functions.

= HF-amplifier.

= Signal for fast track counting.

The TDA 1372 is a preamplifier and
error-signal generator intended for
3-spot, push-pull tracking systems.
Error signals to focus the laser spot on
the disc and to control the position of
the spots across the tracks are
generated independently of the
intensity of light falling on the
detectors. The data signal is detected
and amplified. Signals to determine the
optimum laser power and to control
the laser power during writing data are
also

generated.

QUICK REFERENCE DATA

(typ. values unless stated otherwise)
supply voltage,VDD 5V

-5v

supply voltage,VSS

detector input current range 100 pA
minimum bandwidth normalized error signals 40 kHz
minimum HF-amplifier bandwidth 4 MHz
S1,S2
FEN, REN,
NORMALIZER TLN, PPN
CAGAIN ’ >
XDN, MIRN
Cl,C2
C3,C4 RE
ERON,AMON, X, Y
AINTON,
ASTROBE,ALS
CAFHE
NEGAIN,
SDGAIN, E CALPF,HCAI,
CSGAIN, DETECTOR HCA2,CALF
SUMREF Al,A2
ALFA AINT,AREF,
AZIN,AZREF DETECTOR ALFAC,DALFA

T

Vss

VssT

Vpbb

T

GND

T

DGND
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DACS

Survey of stereo audio DACs (ranked by typical THD + N at 0 dB performance per category)

Type

Bitstream DAC

Description

Continuous calibration DACs

Over-
sampling

(x f5)

Data input
format

Typ.THD + N
at 0 dB

dB(%)

Typ.THD + N
at -60 dB

dB(%) ¥

Typ. signal-
to-noise ratio

(dB) ¥

Typ. output
voltage
(or current)
V (mA)

Supply
voltage

V)

Power
dissipation

(mW)

TDAI547") top-grade BIMOS bitstream | 24 I-bit, 192f, | -101(0.0009) | -51(0.02) 13 10 510% | 800 | DIP32S
DAC

TDAI549(T)) bitstream/CC DAC 24 | S 4 18-bic | -90(0.003) | -50(0.32) 10 15 [34tw55| 35 | DIPl,

SO16

TDAI541A/S2) double crown 16-bit DAC [ S,upto 8 | -95(0.002) | -47(0.4) 12 40) | 5xi0% | 700 | DIP28

TDAIS4IA/SI?) single crown 16-bit DAC [ S,upto 8 | -95(0.001) | -47(0.4) 12 40) | 5%l0% | 700 | DIP28

TDAI541AY high-performance 16-bit [ S,up to 8, | -95(0.0018) | -42(0.79) 12 50% | 700 | DIP28
DAC

TDAIS4IARI?) high-performance 16-bit [ S,upto 8 | -95(0.001) | -43(0.79) 12 40) | 5:l0% | 700 | DIP28
DAC

TDAI543(T) economy 16-bit DAC [ 1S,upto 4f, | -750018) | -3322) 9% 23) 3t08 | 250 | DIPs,

s0l6

TDAI543A(AT) economy 16-bit DAC I | “Supto4f, | -750018) | -33(22) 9% 23) 3t08 | 250 | DIPs,

5016

Package

TDAI313(T)?) continuous calibration DAC | “Sup to 8f; | -88(0.004) -38(1.3) 98 42 3t0 5.5 30 DIP16,
with voltage output SOlé
TDAI545A(AT) continuous calibration DAC | “Shup to 4f, | -88(0.004) -35(1.7) 101 (1.0) 3t0 55 6 DIP8,
with current output SO8
TDAI387T continuous calibration DAC | I3S, up to 4f; -88(0.004) -35(1.7) 98 (1.0) 3t05.52 8 DIP8,
with current output SO8
TDAI312A(AT)5) continuous calibration DAC | “S” up to 8f; -68(0.04) -33(2) 92 2.0 4to055 8 DIP8,
with voltage output SO8
TDAI31IA(AT)Y) continuous calibration DAC | “S”, up to 4f; -68(0.04) -33(22) 92 2.0 4t05.5 8 DIP8,
with voltage output SO8
TDAI310A(AT) continuous calibration DAC | “S”, up to 4f; -65(0.05) -33(22) 95 (1.0) 3t0 55 6 DIP8,
with current output SO8
Survey of stereo audio filter-DACs (ranked by typical THD + N at 0 dB performance per category)
Bitstream/continuous calibration filter-DACs
TDAI305T(AT)2¢) bitstream/CC filter-DAC 96 25,5 If,, -90(0.003) -46(0.5) 108 1.5 341055 70 SO28
up to 20-bit
TDAI546T2) bitstream/CC filter-DAC 96 12s,s” If,, -88(0.004) -44(0.6) 108 1.5 3.8 to 5.52 65 SO28
+ DSP features up to 20-bit
TDA|548T2) low-voltage bitstream/CC 96 1%5,S”, If,, -85(0.005) -35(1.8) 95 0.7 27t04 50 SO28
filter-DAC + DSP features up to 20-bit
Continuous calibration filter-DACs
TDAI1306T2)®) CC filter-DAC 4 1%5,S” If,, -70(0.032) -42(0.8) 108 Il 5 £10% 85 SO24
up to 20-bit
TDAI386T2 CC filter-DAC 4 %s,S”, If;, -70(0.032) -42(0.8) 108 2.0 5 £10% 50 SO24
up to 20-bit
Quadruple sign-magnitude filter-DAC
TDAI314T9) quad sign-magnitude filter- 4 2 xc IS, If,, -70(0.03) -42(0.8) 110 2.0 5 +5% 85 SO28
DAC with voltage output 18-bit with sign

Notes: !) measured with SAA7350 and 20-bit input; 2 includes digital filter; 3 high sound quality: dynamic element matching (DEM); ) A-weighting; ® includes I/V converter.

w
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ADCS AND ADDAS

Survey of stereo audio ADCs (ranked by typical THD + N at 0 dB performance per category)

Type Description Oversampling Data input format Typ.THD + N | Typ. signal-to- Supply Power
at 0 dB noise ratio voltage dissipation
(x£) dB(%) (dB) v (mW)
SAAT7366T economy bitstream ADC 128 data output format: -88(0.004) 95 5£10% 350
125 + one pseudo 125
SAAT7367T economy bitstream ADC 128 data output format: -88(0.004) 95 5 £10% tbf
I2S + one pseudo 125
SAA7360GP high-performance bitstream ADC 128 data output format: -90(0.003) 102 510% 410
IS + two pseudo 125
SAA736IGP premium-grade bitstream ADC 128 data output format: -94(0.002) 102 5 £10% 410
IS + two pseudo 12

Notes: ) measured with SAA7350 and 20-bit input; 2 includes digital filter; 3 high sound quality: dynamic element matching (DEM); ) A-weighting; %) includes I/V converter.

Survey of stereo audio ADCs + DACs

Type Description Over- Data input Typ.THD + N | Typ.THD + N | Typ.signal- | Typ.output | Supply Power Package
sampling format at 0 dB at-60 dB | to-noise ratio [ voltage voltage | dissipation
(or current)
(xfy) dB(%) dB(%) ¥ (dB) V (mA) ) (mW)
TDAI309H low-voltage | ADC I35,S”, 16-bit, 18-bit output | -85(0.005) -35(1.7) 95 72
bitstream/CC 2.7to 4.0 QFP44SL
ADC + DAC | DAC 256 IS, S, 16-bit, I8-bit input -90(0.003) -44(0.6) 104 0.5 84

Notes: ') measured with SAA7350 and 20-bit input; 2 includes digital filter; 3) high sound quality: dynamic element matching (DEM);

DISPLAY DRIVERS

LCD segment drivers with 12C-bus interface

PCF8566(T) PCF8576T PCF8577C(T)

Segment drive outputs 24 40 32
Multiplex rate I:1, 1:2, 1:3, 1:4 I:1, 1:2, 1:3, 1:4 I:1, 1:22
Segments driven per IC 24/48/72/96 40/80/120/160 32/64
Max. ICs per system 16 16 8
Max. segments driven per system 1536 2560 512
Supply voltage 2t06V 209V 25t0 9V
Max. supply current:

operating at 5V 90 uA 180 pA 250 uA

power saving mode 40 pA 60 pA
Display data RAM 24 x 4 bits 40 . 4 bits
Blinking modes 05,1,2 Hz 05 1,2 Hz
Package DIP40,YSO40 VSO56 DIP40,YSO40
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OVERVIEW OF CD-MECHANISMS

CDM I2.1

Economical performance for audio, video and games
applications.

Lightweight 3-beam LDGU* with holographic pick up,
providing excellent thermal stability.

Economical, low-profile frame.

Unique low-mass actuator for fast, accurate focusing
and radial tracking.

Reliable, long-life, DC motors.

CDM 12.2T

For top loaders; includes ornamental plate.
Double-speed for video, games and computer
applications.

High-efficiency DC motors for double speed operation.

CDM I12.3BL

Compact mechanism for audio portable applications.
Overall height of only 14.3 mm.

Lightweight 3-beam LDGU with holographic pick up,
providing excellent thermal stability.

Unique low-mass actuator for fast, accurate focusing
and radial tracking, low power consumption and high
shock resistance.

Laser output adjustment on LDGU foil.
Ball-clamping turntable.

CDM 12.3BLC

As CDM 12.3BL but low-power, low-voltage mechanism.

* LDGU: Laser Detector Grating Unit

4.1

CDM 12.6

Fast access and high-speed data transfer for CD-ROM
applications.

Selected high-speed sledge motors and higher gear ratios
for fast radial access.

Integrated diode pre-amplifier for high signal-to-noise
ratio and high data-integrity at up to sextuple data-
transfer rates.

Brushless turntable motor.

CDM 12 INDUSTRIAL

Professional standards and high reliability for industrial
applications.

Lightweight 3-beam LDGU with holographic pick up,
providing excellent thermal stability.

Heavy die-cast frame, for minimum relative pick-up mass.
Unique low-mass actuator for fast, accurate focusing and
radial tracking.

Integrated diode pre-amplifier for high signal-to-noise
ratio and high data-integrity at double data-transfer rates.

CDM 24

Three-beam push-pull light-pen with high-intensity laser
for CD-Recording in the organic-dye layer of Recordable
discs.

Selected high-speed sledge motors and higher gear ratios
for fast radial access.

Integrated signal processor for high signal to noise ratio
and high data-integrity at quadruple data-transfer rates.
Brushless turntable motor.



CDM 12.1

Economical performance for audio, video and games applications

= Lightweight 3-beam LDGU with
holographic pick-up, providing
excellent thermal stability.

= Economy-class low-profile frame.

= Unique low-mass actuator for
fast, accurate focusing and radial
tracking.

= Reliable long-life DC motors.

= Top-loading version with

ornamental plate available
(CDM 12.IT).
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CDM 12.1(T)TECHNICAL DATA (typ. values)

Disc motor

Sledge motor

Mech. sledge speed
Moving mass actuator
Focus error detection
Focus resonance freq.
Focus AC-sensitivity
Focus DC-sensitivity
Focus resistance

Radial error detection
Tracking resonance freq.
Tracking AC-sensitivity
Tracking DC-sensitivity
Tracking resistance
Wavelength

Power intens. (obj. lens)
Numerical aperture
Lifetime

MTBF (100%)
Operational temp. range
Storage temperature
Storage exposure
Allowed impact

Vibration (2g/0.15mm)

RF310T-11400
PPN I3

13 mm/s (3.5V)
0.56 gr

Single Foucault
30 Hz

0.28 N/A

0.8 mm/V
18Q

3-beam

49 Hz

0.32 N/A

0.35 mm/V
18Q

780 nm

max. 0.5 mW
0.45

5000 Hr (B10)
27000 Hr

5to 55 °C
-25to 55 °C
70 °C (48Hr)
max. 100 g (6msec)
10-150 Hz
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CDM 12.2T

Double-speed for video, games and computer applications

= For top loaders; includes
ornamental plate.

= Increased data-transfer rates due
to high-efficiency double-speed
motors.

= Lightweight 3-beam LDGU with
holographic pick-up, providing
excellent thermal stability.

= Unique low-mass actuator for
fast, accurate focusing and radial
tracking.

CDM|2.2(T) TECHNICAL DATA (typ. values)

Disc motor RF310T-11400
Sledge motor PPN 13
| Mech. sledge speed (3.5V) 13 mm/s
Moving mass actuator 0.56 gr
Focus error detection Single Foucault
1 Focus resonance freq. 30 Hz
| | ASES (lead=mt] ) Focus AC-sensitivity 0.28 N/A
L WA Oea-inl | Focus DC-sensitivity 0.8 mm/V
T PETR] N Focus resistance 18 Q
— E bt | ] Radial error detection 3-beam
H 1 Tracking resonance freq. 49 Hz
Tracking AC-sensitivity 0.32 N/A
Tracking DC-sensitivity 0.35 mm/V
g- Tracking resistance 18 Q
Wavelength 780 nm
= _.Jl Power intensity (obj. lens) max. 0.5 mW
Numerical aperture 0.45
i' Lifetime 5000 Hr (B10)
1 MTBF (100%) 27000 Hr
1 Operational temp. range 5to 55 °C
Storage temperature range -25 to 55 °C
E Storage exposure 70 °C (48Hr)
o i Allowed impact max. 100 g (6msec)
! Vibration (2g/0.15mm) 10-150 Hz
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CDM

12.3BL AND CDM

12.3BLC

Compact mechanism for audio portable applications

= Unique ball-clamping turntable.
No external clamping parts
required.

= Economy-class low-profile frame;
overall height only 14.4 mm.

= Unique low-mass actuator for
fast, accurate focusing and radial
tracking, low power consumption
and high shock resistance.

= Can be mounted in any position.

= CDM 12.3BLC only: extra low
power and low voltage (laser,
actuators and motors) for
extended battery life.

e —
1o,

Disc motor

Sledge motor

Mech. sledge speed (3.5V)
Moving mass actuator
Focus error detection
Focus resonance freq.
Focus AC-sensitivity
Focus DC-sensitivity
Focus resistance

Radial error detection
Tracking resonance freq.
Tracking AC-sensitivity
Tracking DC-sensitivity
Tracking resistance
Wavelength

Power intensity (obj. lens)
Numerical aperture
Lifetime

MTBF (25%)

Operational temp. range
Storage temperature range
Storage exposure
Allowed impact

Vibration (3g/0.2mm)

CDMI2.3BLC TECHNICAL DATA (typ. values)

RF410CH-10350
FFO30PK-08250
13 mm/s

0.56 gr

Single Foucault
30 Hz

0.25 N/A

0.65 mm/V
18Q

3-beam

49 Hz

0.25 N/A

0.24 mm/V
18Q

780 nm

max. 0.5 mW
0.45

2000 Hr (B10)
30000 Hr

-10 to 55 °C
-25 to 55 °C
70 °C (48Hr)
max. 100 g (6msec)
10-150 Hz
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CDM 12.6

Fast access and up to hex-speed data-transfer for
CD ROM applications

= Small size, suitable for half-
height mounting in computer
applications.

= Fast radial access due to high-
speed sledge motor and higher
gear ratios.

= Up to octal data-transfer rates
and extended reliability due to
brushless disc motor
(CDM 12.6/xx).

= Unique low-mass actuator for
fast, accurate focusing and radial
tracking.

= Integrated diode pre-amplifier
for maximum signal-to-noise
ratio.
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CDMI2.6 TECHNICAL DATA (typ. values)

Disc motor Brushless

Sledge motor FFO30PK-08250

Mech. sledge speed (6.5V) 0.1 m/s

Moving mass actuator 0.56 gr

Focus error detection Single Foucault

Focus resonance freq. 30 Hz
Focus AC-sensitivity 0.25 N/A
Focus DC-sensitivity 0.65 mm/V
Focus resistance 18 Q
Radial error detection 3-beam
Tracking resonance freq. 49 Hz
Tracking AC-sensitivity 0.25 N/A
Tracking DC-sensitivity 0.24 mm/V
Tracking resistance 18 Q
Wavelength 780 nm
Power intensity (obj. lens) max. 0.5 mW
Numerical aperture 0.45

Lifetime 5000 Hr (BI0)
MTBF (100%) 30000 Hr
Operational temp. range 5to 55 °C
Storage temperature -25 to 55 °C

Storage exposure 70 °C (48Hr)

Allowed impact max. 100 g (6msec)



CDM

12 INDUSTRIAL

Professional standards and high reliability

= Lightweight 3-beam LDGU with
holographic pick up, providing
excellent thermal stability.

= Heavy die-cast frame for high
performance.

= Integrated diode pre-amplifier
for high signal-to-noise ratio.

= Unique low-mass actuator for
fast, accurate focusing and radial
tracking, low power consumption
and high shock resistance.
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CDMI2 INDUSTRIAL TECHNICAL DATA (typ.values)

Disc motor

Sledge motor

Mech. sledge speed
Moving mass actuator
Focus error detection
Focus resonance freq.
Focus AC-sensitivity
Focus DC-sensitivity
Focus resistance

Radial error detection
Tracking resonance freq.
Tracking AC-sensitivity
Tracking DC-sensitivity
Tracking resistance
Wavelength

Power intensity (obj. lens)
Numerical aperture
Lifetime

MTBF (25%)
Operational temp. range
Storage temperature
Storage exposure
Allowed impact

Vibration (3g/0.2mm)

RF300CH-11400
FFO30PK-08250
0.05 m/s (3.5V)
0.56 gr

Single Foucault
30 Hz

0.25 N/A

0.65 mm/V

18 Q

3-beam

49 Hz

0.25 N/A

0.24 mm/V
18Q

780 nm

max. 0.5 mW
0.45

7500 Hr (B10)
30000 Hr

5to 55 °C

-25 to 55 °C
70 °C (48Hr)
max. 100 g(émsec)
10-150 Hz
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CDM 24

Double-speed write, quadruple-speed read

= Small size, suitable for half-
height mounting in computer
applications (L2465).

= Fast radial access due to high-
speed sledge motor and higher
gear ratios.

= Quadruple data-transfer and
extended reliability due to
brushless disc motor.

= Unique low-mass actuator for
fast, accurate focusing and radial
tracking.

= Integrated signal processor
TDAI372.
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CDM 24 TECHNICAL DATA (typ. values)

Disc motor Brushless
Sledge motor FFO30PK
Moving mass actuator 0.6 gr

Focus error detection astigmatic
Focus resonance freq. 50 Hz

Focus AC-sensitivity 0.28 N/A
Focus DC-sensitivity 0.33 mm/V
Focus resistance 18 Q

Radial error detection diff. push-pull
Tracking resonance freq. 68 Hz
Tracking AC-sensitivity 0.27 N/A
Tracking DC-sensitivity 0.1 mm/V
Tracking resistance 18 Q
Wavelength 780 nm
Numerical aperture 0.5

Lifetime 5000 Hr (B10)
MTBF (50% ) 60000 Hr
Operational temp. range 5to 55 °C
Storage temperature -25 to 55 °C
Storage exposure 70 °C (48Hr)
Allowed impact tbf.



ACCESSORIES

For easy, fast and reliable design-in

CL 12IND

CL 121

DAM 123 ° ’ SUS 121
= « i
o< g ¥y
ORNPLATE = '
=&
DAM 12IND = =
. &%
= J;‘E t‘-_';J' SUS 124N2
_ &%
F’E ! l:|=’.l SPR 123
=
ACCESSOIRIES CD-Mechanisms
CDM CDM CDM CDM CDM CDM
121 | 122T) [ 123(C) | 126 12 24
industrial

CODENUMBER ITEM ¢t/ CDM DESCRIPTION page 4.2 | page 4.3 | page 4.4 | page 4.5 | page 4.6 | page 4.7
3104 149 24001 SUSI2INI 4 Suspension grommet for single speed °
3104 149 24011 CLI2I | Clamping device ° °
3104 149 24021  SUSI24N2 4 Suspension grommet for double speed n=2
3104 149 24031 SPRI23 6 Suspension spring for single and double speed .
3104 149 24041 DAMI23 3 Suspension damper for single and double speed .
3104 149 24101 CLI2IND | Clamping device .
3104 149 24051 ORNPLATE | Ornamental plate ° ° ° ° °
3104 149 24061 ADHSTRIP | Adhesive strip (to be used for fixation of ornamental strip) . . . . .
3104 149 24111 EPI2IND | Extension plate .
3104 149 24121 CFI2IND | Cover frame )
3104 149 24131 DAMI2IND 4 Suspension damper .
3104 14920111 KTI2INDJB 1,44 Jukebox KIT including: clamping device, suspension springs & grommet .
3104 149 24151 SUSI26 4 Suspension grommet °
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OVERVIEW OF CD-LOADERS

LI1210/11 L1266/01 and L1266/02
Low-height loader, complete with CDM 12.1, for general 51/4", half-height loader assembly for CDM 12.6.
audio, video and games applications. Including damping, suspension and clamping, optimized

for up to sextuple-speed operation.
Tray colour: /01 computer white
LI1210/13 /02 charcoal.
Standard-height loader, complete with CDM 12.1, for

general audio, video and games applications.

L2465
51/4", half-height loader assembly for CDM 24. Including

L1210/14 damping, suspension and clamping, optimized for

Standard-height loader, complete with CDM 12.2, for quadruple speed operation.

double-speed video and games applications. Tray colour: /01 computer white

/02 charcoal.

Li210/16

Low-height loader, complete with CDM 12.2, for double- C€1203

speed video and games applications. Three-disc changer, complete with CDM 12.2.

5.1



LI210/11

Low-height tray loader assembly incorporating CDM 12.1

Designed for general audio and
games applications.

Meets UL-flammability and
safety standards.

Includes suspension, damping
and clamping parts.

Fully wired, with simple
interface.

]
10540,

| 1 o ®

e

-
N b e e R S Al G

Tray motor

Load time (3.5V)

Eject time (3.5V)

Push tray stroke

Push tray force

Max. current switch
Max. voltage switch
Lifetime (no. of cycles)
Operational temp. range
Storage temp. range
Storage exposure
Allowed impact
Working position

Loading noise

TECHNICAL DATA (typ. values)

RF310TA-11400

max. 5 N

A

15V

20000

5to 55 °C

-25 to 55 °C

70 °C (48 Hr)
max. 60 g (6 msec)
horizontal

max. 73 dBA
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LI210/13

Standard-height tray loader assembly incorporating CDM 12.]

= Designed for general audio and
games applications.

Meets UL-flammability and
safety standards.

Includes suspension, damping
and clamping parts.

= Fully wired, with simple

interface.
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Rubber stop | i -9,
? § zentring pin for positioning loader
r
L
4’\ ,-._._u.._,_..D _’_
@ TECHNICAL DATA (typ. values)
‘ Tray motor RF310TA- 11400
-1 n .
o sl g Load time (3.5V) 1.7 s
e g s Eject time (3.5V) 175
& I WO S [RERUE S
: ;p— Push tray stroke 3.5 mm
ozg‘ Push tray force max.5 N
_;91_ Max. current switch 1A
S
Max. voltage switch 15V
Lifetime (no. of cycles) 20000
1 Operational temp. range 5to 55°C
Storage temp. range -25 to 55 °C
™ Storage exposure 70 °C (48 Hr)
o~
o9 Allowed impact max. 60 g (6 msec)
n
- Working position horizontal
Loading noise max. 73 dBA
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LI210/14

Standard-height tray loader assembly incorporating CDM 12.2

Designed for double-speed
games applications.

Meets UL-flammability and
safety standards.

Includes double-speed
suspension, damping and

clamping parts.

Fully wired, with simple

interface.
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TECHNICAL DATA (typ. values)

Tray motor RF310TA-11400
Load time (3.5V) 1.7 s

Eject time (3.5V) 1.7 s

Push tray stroke 3.5 mm

Push tray force max. 5 N

Max. current switch 1A

Max. voltage switch 15V

Lifetime (no. of cycles) 20000
Operational temp. range 5to 55 °C
Storage temp. range -25 to 55 °C

Storage exposure 70 °C (48 Hr)

Allowed impact max. 60 g (6 msec)
Working position horizontal

Loading noise max. 73 dBA
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LI1210/16

Low-height tray loader assembly incorporating CDM 12.2

= Designed for double-speed
games applications.

= Meets UL-flammability and
safety standards.

= Includes double-speed
suspension, damping and

clamping parts.

= Fully wired, with simple

interface.
' | P | |
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TECHNICAL DATA (typ. values)

Tray motor RF310TA-11400

Load time (3.5V) 1.7 s

Eject time (3.5V) 1.7 s

Push tray stroke 3.5 mm

Push tray force max.5 N

Max. current switch 1A

Max. voltage switch 15V

Lifetime (no. of cycles) 20000

Operational temp. range 5to 55 °C

Storage temp. range -25 to 55 °C

Storage exposure 70 °C (48 Hr)
13 Eab 3 Allowed impact max. 60 g (6 msec)

Working position horizontal

Loading noise max. 73 dBA
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LI266/01 AND LI1266/02

Half-height tray-loader assembly incorporating CDM 12.6

= Suitable for 5'/4", half-height
mounting in computer
applications.

= Special suspension and clamping
for up to octal-speed

(CDM 12.6/xx, L1266/xx).

= UL prepared.

L1266/02

TECHNICAL DATA (typ. values)

Tray motor

Load time (3.5V)
Eject time (3.5V)

Push tray stroke

Push tray force

Max. current switch
Max. voltage switch
Lifetime (no. of cycles)
Operational temp. range
Storage temp. range
Storage exposure
Allowed impact
Working position

Loading noise

PPNI3

1.7 s

1.7 s

3.5 mm

max. 5 N

A

15V

20000

5to 55 °C
-25 to 55 °C
70 °C (48 Hr)
max. 50 g (6 msec)
horizontal

max. 73 dBA
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L2465/01 AND L2465/02

Half-height tray-loader assembly incorporating CDM 24

= Suitable for 5'/4", half-height
mounting in recordable
computer applications.

= Fully wired, with simple
interface.

= Special suspension and clamping
for quadruple-speed CDM 24.

= Meets UL-flammability and
safety standards.

L2465/01

L2465/02

Emnd
| =
Tray motor PPNI3
Load time (3.5V) 1.7 s
J r r I Eject time (3.5V) 1.7 s
| | Push tray stroke 3.5 mm
-_': Push tray force max. 5 N
w = 'ai' :, Max. current switch I A
I Max. voltage switch 15V
Lifetime (no. of cycles) 20000
; i Operational temp. range 5to 55 °C
L et ikLD - | Storage temp. range -25 to 55 °C
Storage exposure 70 °C (48 Hr)
Allowed impact max. 50 g (6 msec)
Working position horizontal
Loading noise max. 73 dBA
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Cl1203

Three-disc changer incorporating CDM 12.2

= Carousel can change discs in two
directions.

= Two discs in the carousel can be
changed while playing a third
disc.

= Dimensions: 252 x 70 x 284 mm
(w x h x d).

.5

,,$
N L&“ﬁ% AT

e Ty

Tray motor

Carrousel motor
Load/eject time

Disc change time
Dimensions

width

height

depth

Lifetime (no. of cycles) disc changes
Operational temp. range
Storage temp. range

Working position

TECHNICAL DATA (typ. values)

mabuchi RF500TB-12560

ca.2.05s
ca.2.05s
252 mm

70 mm

284 mm
60000

5to 55°C
-25 to 55 °C

horizontal
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OVERVIEW CD-MODULES AND DRIVES

MOD JUKEBOX
Complete, assembled plug-and-play unit, based on the
PREMIUM 6000 system. The standard application
for jukeboxes.

MOD PRO-AUDIO
Complete, assembled plug-and-play unit, based on the
PREMIUM 6000 system, for top-performance audio
applications.

CDD2000
Complete 51/4" half-height RC-Recordable drive.

Quad-speed read, double-speed write. Internal drive
with SCSI II interface.

6.1



MOD JUKEBOX

Fully assembled functional unit incorporating
CDM 12 INDUSTRIAL

= Complete PREMIUM 6000 system on a print-board,
assembled with the CDM 12 INDUSTRIAL.

= With extension plate and print-board.
= Special, heavy-duty suspension.
= UL prepared.

= Designed for jukebox applications.

MOD JUKEBOX TECHNICAL DATA (typ. values)

ACCESORIES MOD JUKEBOX
Extension plate Yes
Turntable cap Yes
Cover frame Yes
Ornamental plate Yes
Suspension Yes
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MOD PRO-AUDIO

The solution for professional audio applications

= Complete PREMIUM 6000 system on a print-board,
assembled with the CDM 12 INDUSTRIAL.

= With ornamental plate.

= Specially developed for top performance, professional audio
applications.

= UL prepared.

MOD PRO AUDIO TECHNICAL DATA (typ. values)

ACCESORIES MOD PRO-AUDIO
Extension plate No
Turntable cap Yes
Cover frame Yes
Ornamental plate Yes
Suspension No
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CDD2000

CD-Recordable drive:
Quad-speed read, double-speed write

= Records CD-ROM (XA) CD-Bridge Multi-Session CD-I and
CD-Audio discs.

= Conforms to Write-Once CD format (Orange Book part Il).

CD-formats supported CD-DA, CD-ROM (XA),
CD-Bridge, Multi-session,
= Track At Once Disc At Once and Incremental Packet Writing CD-#Video-CD
modes supported. e
writing,multi-session
= Motorized tray loading for easy operation. sy (63min media) SO0
mode2 (63 min. media) 630 Mb
mode 2 (74 min. media) 740 Mb

= Leading-edge optical technology for data security

H . average access time max access time 390 msec.
and integrity. S e
= NEW: Double-speed recording and up to quad-speed reading. incerface scsti
transfer rate
mode 2 (quad speed) 705.6 kb/s
=« NEW: Industry-standard 5'/4" profile for building into PCs et e el P
and workstations.
dimensions(HxWxD) 41.4x146x106 mm
= NEW: Incremental Packet Writing acc. Orange Book for data buffer tMe
disc loading tray

data archiving applications.
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SUPPORT TOOLS

Available for development and testing purposes...

To facilitate the development and production of mechanisms
and applications, various tools are necessary. Often, these are
not available ‘off-the-shelf’ but have to be developed
specially. At Philips, we make these tools available to
customers on request for their own engineering purposes.
Available are pre-programmed microcontrollers with test
loops for various applications, boards to measure signals
from CD-mechanisms, and a measuring circuit for digital
servo loops, to name but a few.

SBC442

BURN-IN TEST DISC

Used for burn-in tests, maintenance and
repair.

Total playing time: 65’ 00”

Contents: Continuous 1 kHz reference
tone.

SBC429

AUDIO SIGNALS DISC |

P i This disc contains audio signals useful in

measuring the performance of a player.

The quality is of the highest standard, all

PRSRRREERY  signals have been computer-generated,

8 computer-assembled and digitally
recorded according to the IEC908

Compact Disc Digital Audio System.

Contains 99 tracks. Full information is supplied with

the disc.

Caution before starting the disc: a number of audio

signals have been recorded at maximum level (0 dB).

ECCENTRICITY TEST DISC 150pm

PHILIPS Purpose: checks loading mechanism and
radial focusing unit.
TEST 01 Contents: 24 CD-Audio tracks (identical
to SBC444)
= # Skew: 0.4°

7.1

Player development and training tools are available from
Philips Semiconductors and described later in this section.
Test discs, see below, are available from Philips Laser Optics.

VERTICAL DEVIATION TEST DISC 0.4°

Purpose: checks loading mechanism and
radial focusing unit.

Contents: 24 CD-Audio tracks (identical
to SBC444).

Skew: 0.4°

SBC444

PLAYABILITY REFERENCE TEST DISC

PHILIPS Reference test disc for playability
measurements.

Contains 24 tracks standard CD-Audio.
Pauses are variable down to 0 seconds.
Track 14 is recorded without
pre-emphasis.

Track 15 is recorded with pre-emphasis.

&

SBC444A

PLAYABILITY TEST DISC

PHILIPS Purpose: adjustment/checking. The disc is

not within specification concerning local

defects. It is not assumed that the player is

able to replay each track on the disc.

Contains 24 tracks standard CD-Audio

(identical to SBC444).

Contains the following defects:

- Interruption in information layer: 0.4-0.5-0.6-0.7-0.8-
0.9-1 mm.

- Black dot area read-out side: 300-500-600-800 pm.

- Simulated fingerprint.
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SUPPORT TOOLS

CD player development/training tools

CD servo software module for CDé systems
This software module supports customers with a ready-made
software interface to a full single-speed CD player using
Philips’ CD6 decoder SAA7345, 1-chip digital servo
processor TDA1301T and three-beam CD player
mechanism CDM 12.1. The module is written in the PL/M-
51 language for 8051-series microcontrollers (code size less
than
2 k). It performs all the communication with the ICs and
provides all the low-level servo functions such as turn servos
on/off, monitor servo performance and perform jumps.
The module provides:

* Radial control

* Focus control

* Spindle motor control

* Access to disc area

* Sledge position control

¢ Audio control (mute, attenuate etc.)

* Sub-code reading.

Full error recovery is incorporated and service mode
functions are included. The module can be used with a wide
variety of CD applications requiring only the addition of a
user interface.

Requirements for using this software module are:
¢ A 12 MHz 8051-series microcontroller
* A PL/M-51 compiler for the microcontroller
* Five output lines and one I/O for controlling the CD
decoder SAA7345 (CD6) and digital servo processor
TDA1301T (DSIC2).

APPLICATION

COMMAND
EXCUTIONER

SERVO
STATE MACHINE

Call function a <
&
&
Call
servo
<
&
Call function z APPLICATION
COMMAND
EXCUTIONER

reads home switch
audio functions
read CD6 status pin

DRIVER

* The main program should have an interrupt routine

servo is called
in main loop

controls digital servo
ICTDA 130IT (DSIC2

and CD decoder
SAA7345 (CD6)

Fig.| Main loop Fig.2 Architecture of the servo software module showing the relationship to other modules
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SUPPORT TOOLS

CD player training tool

The CD player training tool shown in Fig.3 is intended for
use as a training aid, for system development or for CD
mechanism characterization. It is not intended to be an
example of CD system robustness. The speed of the software
is not a priority, nor does the software incorporate

corrective actions.

Important features of the CD player training tool are:

* Operates with an IBM-compatible PC with MS-DOS
or a mainframe terminal

* Connection to a PC or mainframe terminal via a
Centronics parallel port (printer port)

¢ Various three-beam CD mechanisms can be connected

¢ Mechanism-related and storable/retrievable data files
provide mechanism-independence.

The main advantages of using this tool are:

* Requires no system development prior to study

* Allows immediate start of study/evaluation/development
activities

* All parameters are easy to access

* Has a direct relationship with CD Application Notes

* Enhances language independence

* The software can be used to control a CD player
application which uses at least a 1-chip digital servo
processor TDA1301T (DSIC2) and a CD decoder
SAA7345 (CDO).

7.3

The system consists of a complete three-beam CD player
(less microcontroller and power supply), a Centronics
parallel interface, and a CD player software package on a
floppy diskette. It allows an IBM-compatible PC with an
MS-DOS operating system and a mouse to exercise the basic
CD microcontroller functions and a number of special
evaluation functions.

The hardware of the training tool consists of:

* A mechanism PCB for connection to a Philips CDM 12
or CDM 12.1 mechanism or a Sanyo DV90V1 or Sony
KSM210 (two types) mechanism via a flexible
connector. The PCB contains two TDA7073 dual BTL
servo power drivers and a TDA1302T photodiode
amplifier and laser supply IC.

A decoder PCB with an SAA7345 CD decoder (CD6),
a TDAI30IT 1-chip digital servo processor (DSIC2), a
TDA1545AT continuous calibration stereo DAC, and a
TDAI1308 stereo audio amplifier for driving an audio
amplifier or headphone. There is also an AES/EBU
signal output and facilities for connecting an external
DAC, a Centronics interface and a power supply

A Centronics parallel interface for connecting between
the decoder PCB and a computer.

The training tool software allows the CD player
hardware to be controlled at three levels:

A HIGH level as a complete CD player with basic
functions

A MEDIUM servo system oriented level which is very
useful for activities such as characterizing a CD
mechanism

* A LOW level extended programmable parameter

level which allows the individual parameters of

programmable ICs to be changed.

Other important features of the training tool software are:

* Easy mouse manipulation

* Pull-down menus

* Pop-up windows that can be opened, shifted, tiled
and closed

* Multiple windows on the screen at the same time give
a complete overview

* On-screen messages

* Program maintains internal IC settings

* One-to-one relationship between the software and the
various device specifications and Application Notes.



SUPPORT TOOLS

MECHANISM HF AMPLIFIER, D -to - A AUDIO

CDM 12 LF STAGE, el eleiold CONVERTER Bl AMPLIFIER
ASER CONTROLLEF

iy SAA7345 TDAI1545 TDAI1308
€90Vl TDAI302T

SERVO DRIVER SERVO DRIVER

FUTURE

TDA7073A TDA7073A

TDAI303T TDAI303T

INTERFACE

CD PLAYER
SOFTWARE

DISPLAY PROCESSOR

MS-DOS
MONITOR COMPATIBLE
COMPUTER

KEYBOARD

Fig.3 Full digital compact disc player training tool
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CD7-DS compact disc player development system

The CD7-DS system shown in Fig.4 is a complete skeleton
3-beam CD player consisting of the following two modules:
* A 3-beam mechanism plus loader (CDM12.1 + L1210)
with the main system PCB mounted on the underside.
The main system PCB contains a 1-chip fully-digital
servo controller/CD decoder IC SAA737x (CD7), a
diode amplifier and laser supply IC TDA1302
(DALAS), two dual servo power driver ICs TDA7073A,
a continuous-calibration DAC TDA1545A (CCDACQ),
a stereo audio amplifier [IC TDA1308 used as a line
amplifier, and a stereo audio amplifier IC TDA1308
used as a headphone amplifier with volume control
A PCB (microcontroller module) containing the system
microcontroller (P87C528) and an RS232 interface for
testing the system via a computer. The microcontroller
module also incorporates a normal user interface
consisting of a keypad and a liquid crystal display driven
by a PCF8566 LCD driver IC.

The main features of the CD7-DS system are:

* Uses single-chip fully-digital servo controller/CD
decoder IC SAA737x (CD7)

* Operates with three-beam optics

* Allows use of single/double Foucault and astigmatic
focus optics

* Fast jump (access) time

* Communication with the CD7 decoder is via the
I2C-bus or the DSIC-CD6 bus

* Can operate with various DACs from our
comprehensive range

* Implements the following functions via the system
microcontroller:
- reset at power on
- idle state
- read Table Of Contents (TOC)
- play
- stop
- next/previous track
- fast forward/reverse
- pause

7.5

* Single-speed and double-speed operation

* Digital audio (DOBM) interface

* Optimized for mechanical shock immunity

* CD-Graphics interface signals available

* Can maintain CD operation with the microcontroller
disconnected

* Minimum number of adjustments

* Few peripheral components

* Versatile output lines of the CD decoder (V4 and V5)
are used to drive the tray loader.

Modes of operation
The system software has two modes of operation — the test
mode and the normal mode.

The test mode is based on a menu structure known as the
CD ‘test harness’ which gives the user access to all the
features of the system hardware and software via the R$232
serial interface. This requires a ‘dumb’ terminal (e.g. VI100)
or a PC running a communications program in connect
mode. The test menus are constructed by the CD7-DS
microcontroller writing messages to the computer which
displays them on the screen so that the user can make a
selection by pressing a key on the computer keyboard.

In the normal mode, the system behaves like a normal CD
player. The ‘test harness’ is inactive, and all the CD functions
are available from the keypad/display on the microcontroller
module. If only normal CD operation is required, there is
no need to connect a cable to the RS232 connector on the
microcontroller module.

Documentation

‘Full digital compact disc player training tool user guide
(version 2.0).” Ordering code: NBA/AN9404

‘Servo module design description for compact disc
applications.” Ordering code: SAU/AN93005

‘CD7-DS Compact Disc Development System (Version
1.0). Ordering code: SAU/AN95024.
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piope Y
AMPLIFIER lruLLY DIGITAL SERVO :
LAseR M ONTROLLER/COMPAC ' LINE
SUPPLY DISC DECODER out

VVYyVvYY

TDA
I1545AT

TDA 1302T SAA737X

DIGITAL
ouT

SERVO
DRIVERS
CD LOADER [* TDA7073A
Lizio  [¢ MAIN CD SYSTEM PCB

MICRO
CONTROLLER

RS232 interface

KEYPAD/DISPLAY

MICROCONTROLLER
MODULE
PC/TERMINAL

Fig.4 CD7-DS compact disc player development system
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DOCUMENTATION

Title

DATA HANDBOOKS

Data handbook ICO0la: Semiconductors for Radio and Audio Systems 1995
Data handbook ICO0 I b: Semiconductors for Radio and Audio Systems 1995

PORTABLE/PERSONAL/HOME RADIO/AUDIO SYSTEMS CCAxxx AND CPRxxx
Outline Specification CCA110S, uC for a CD, Digital Tuned Radio and Cassette Recorder;
Battery and Mains-fed (Version 1.0)

User manual CCALI I0S, uC for a CD, Digital Tuned Radio and Cassette Recorder;

Battery and Mains-fed (Version 1.0)

Diagrams and Performance of Music Centre system CCAI10 (Version 1.0)

Specification proposal CCAI 10S; uC for Radio/CD/Tape system with SW band

12S bus specification

Interface bus Description, September 1993

COMPACT DISC SYSTEMS

Qutline Specification for the CDT610 Compact Disc Player System (Version 1.3)
User Manual for the CDT610 Compact Disc Player System (Version |.1)
Specification of CDT610 Software

Outline Specification for the CDT61 | Compact Disc Player System (Version 1.0)
User Manual for CDT61 | Compact Disc Player System (Version )

Outline Specification for the CDT613 Compact Disc Player System (Version |.1)
User’s manual CDTé613 Compact Disc Player System (Version 1.0)

Outline Specification for the CDT710 Compact Disc Player System (Version |.1)
Outline Specification for the CDT715 Video Compact Disc Player System (Version 1.0)
Outline Specification for the CDT731 Compact Disc Player System (Version 1.0)
CD7-DS Compact Disc Development System (Version 1.0)

Premium 6000, Application Specification, June 95

Games 6001, Outline Specification, June 93

Video 6002, Application Specification, March 95

ROM 65000, Application Specification, March 95

ROM 65000, Interface Description, March 95

D65420 Recorder, Application Specification,V 1.0, September 1995

E65400, Application Specification, September 1995

Ordering code

9398 652 6101 1
9398 652 6201 |

AN95002

AN95003
AN95005
ERA95001

9398 332 10011

SAU/AN93025
SAU/AN93027
SAU/AN93018
SAU/AN92021
SAU/AN93006
AN94034
AN94038
AN95009
SSW95006
AN95022
AN94024

*
*

*

©




DOCUMENTATION

Title

COMPACT DISC CIRCUITS

Servo interface and control

TDA1300 Digital Amplifier and Laser Supply

TDAI1301 Digital Servo IC for controlling 2 stage 3 beam servo mechanisms
TDA1302 Printed Circuit Board description

0OQ8866 (OS DALAS) Product Specification, May 95

0Q8868 (DSICS) Product Specification, April 95

LO9465 Preliminary Specification

LO9465 User Manual

CD driver circuits

TDA1303 Digital Servo Driver for driving CD-mechanism motor/actuators
TDA7072A(T)-TDA7073A(T) Power Drivers for Servo Systems

0Q8844 (DSD2) Device specification, May 1993

CD-ROM

How to use ELM in an ATAPI CD-ROM system (Version 1.0)
CDR650 Preliminary Specification, August 1995

CDT660 Product Specification, June 1995

CD Recordable

CEO027A (CDB2) Device Specification, January 1994
GLG30738 (CDBD) Device Description

0Q8845 (DSICR) Preliminary Specification, March 1993
TDAI371 Preliminary Specification, August 1994
TDAI372 (AEGER) Preliminary Specification, March 1993

Converters/miscellaneous

Audio data converters and miscellaneous digital audio ICs. Designer’s guide. August 1995

CDM [2.1(T) Product Specification, May 1995

CDM 12 Industrial/Mod jukebox/Mod prod Audio product specification, June 1995
CDM 12.3 BL Production Specification, February 1995

CDM 12.3B Product Specification, November 1994

CDM 12.6 Product Specification, September 1995

L1210 Product Specification, June 1995

L1266 Product Specification, July 1995

L2465 Preliminary Product Specification, April 1995

Ordering code

NBA/AN9503
NBA/AN9401
NBA/AN9302

*
*
*

*

NBA/AN9304
ERA/AN9209

*

SAU/UM95014

*

*

9397 750 00151

*k
*

*

CD MECHANISMS AND LOADERS

* available from Philips Key Modules
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Philips - a worldwide company

Philips Key Modules - Laser Optics

Philips Semiconductors

Brazil Philips Key Modules Latin America, Rua do Récio,
220 - ¢j. 51, 04552-903 Sao Paulo, BRAZIL,
Tel.: +55-11-821-2333, Fax: +55-11-829-1849

Hong Kong PHILIPS HONG KONG LTD. Philips Key Modules,
Unit 511-512, Hong Kong Industrial Technology Centre,
72 Tat Chee Av. Kowloon Tong, HONG KONG,
Tel.: +852-2-319-7888, Fax.: +852-2-319-7799

Japan PHILIPS JAPAN LTD. Key Modules Department,
Philips Building 13-37 Kohnan 2-chome, Minato-ku, Tokyo 108,
JAPAN,
Tel.: +813-3740-5029, Fax: +813-3740-5232

Korea PHILIPS ELECTRONICS KOREA Philips Key Modules,
Philips House, 260-199 Itaewon-Dong, Yongsan-Ku, Seoul, KOREA,
Tel.: +82-2-709-1491, Fax: +82-2-709-1480

Singapore PHILIPS SINGAPORE Private Ltd. Components/PKM,
620A, Lorong 1, Toa Payoh, SINGAPORE 319762,
Tel.: +65-3501757, Fax: +65-2523068

Taiwan PHILIPS TATWAN LTD. Key Module Department,
28F 66, Chung Hsiao W. Rd., Sec. 1, Taipei, TAIWAN,
Tel.: +886-2-3824727, Fax: +886-2-3824731

U.S.A. PHILIPS KEY MODULES, 2099 Gateway Place Suite 100,
San Jose, CA 95110, US.A.,
Tel.: +1-408-453-7373, Fax: +1-408-453-6444

Europe & Others PHILIPS COMPONENTS/ PKM-Laser
Optics, Building SFH-4, P.O. Box 80002, 5600 JB Eindhoven,
THE NETHERLANDS,

Tel.: +31-40-2-733616, Fax: +31-40-2-735549

Internet: heeps//www keymodules. philips.com
For more information: Philips Key Modules, Marketing Communications.Building
SFH-4 ,RO. Box 80002, 5600 JB EINDHOVEN, The Netherlands,

Tel.: +31-40-2732710, Fax. +31-40-2735549

E-mail: MarcomLO.PKM@nl.cis. philips.com

Argentina IEROD, Av. Juramento 1992 - 14.b,
(1428) Buenos Aires,
Tel. (541)786 7635, Fax. (541)786 9367
Australia 34 Waterloo Road, NORTH RYDE, NSW 2113,
Tel. (02)805 4455, Fax. (02)805 4466
Austria Triester Str. 64, A-1101 WIEN, PO. Box 213,
Tel. (01)60 101-1236, Fax. (01)60 101-1211
Belgium Postbus 90050,
5600 PB EINDHOVEN, The Netherlands,
Tel. (31)40-2783749, Fax. (31)40-2788399
Brazil Rua do Récio 220 - 5th floor, Suite 51,
CEP: 04552-903-SA0 PAULO-SB, Brazil,
PO. Box 7383 (01064-970),
Tel. (011)821-2333, Fax. (011)829-1849
Canada PHILIPS SEMICONDUCTORS/COMPONENTS:
Tel. (800) 234-7381, Fax. (708) 296-8556
Chile Av. Santa Maria 0760, SANTIAGO,
Tel. (02)773 816, Fax. (02)777 6730
China/Hong Kong 501 Hong Kong Industrial Technology Centre,
72 Tat Chee Avenue, Kowloon Tong, HONG KONG,
Tel. (852)2319 7888, Fax. (852)2319 7700
Colombia IPRELENSO LTDA, Carrera 21 No. 56-17,
77621 BOGOTA,
Tel. (571)249 7624/(571)217 4609, Fax. (571)217 4549
Denmark Prags Boulevard 80, PB 1919, DK-2300
COPENHAGEN §,
Tel. (032)88 2636, Fax. (031)57 1949
Finland Sinikalliontie 3, FIN-02630 ESPOO,
Tel. (358)0-615 800, Fax. (358)0-61580 920
France 4 Rue du Port-aux-Vins, BP317,
92156 SURESNES Cedex,
Tel. (01)4099 6161, Fax. (01)4099 6427
Germany PO. Box 10 63 23, 20043 HAMBURG,
Tel. (040)3296-0, Fax. (040)3296 213
Greece No. 15, 25th March Street, GR 17778 TAVROS,
Tel. (01)4894 339/4894 911, Fax. (01)4814 240
India Philips INDIA Ltd, Shivsagar Estate, A Block ,
Dr. Annie Besant Rd. Worli, Bombay 400 018
Tel. (022)4938 541, Fax. (022)4938 722
Indonesia Philips House, Jalan H.R. Rasuna Said Kav. 3-4,
PO. Box 4252, JAKARTA 12950,
Tel. (021)5201122, Fax. (21)5205189
Ireland Newstead, Clonskeagh, DUBLIN 14,
Tel. (01)7640 000, Fax. (01)7640 200
Italy PHILIPS SEMICONDUCTORS S.r.l.,
Piazza IV Novembre 3, 20124 MILANO,
Tel. (0039)2 6752 2531, Fax. (0039)2 6752 2557
Japan Philips Bldg 13-37, Kohnan 2-chome, Minato-ku,
TOKYO 108, Tel. (03)3740 5130, Fax. (03)3740 5077
Korea Philips House, 260-199 Itaewon-dong,
Yongsan-ku, SEOUL, Tel. (02)709-1412, Fax. (02)709-1415
Malaysia No. 76 Jalan Universiti, 46200 PETALING JAYA,
SELANGOR, Tel. (03)750 5214, Fax. (03)757 4880
Mexico 5900 Gateway East, Suite 200, EL PASO,
TEXAS 79905, Tel. 9-5(800)234-7831, Fax. (708)296-8556
Netherlands Postbus 90050, 5600 PB EINDHOVEN, Bldg. VB,
Tel. (040)2783749, Fax. (040)2788399.
New Zealand 2 Wagener Place, C.RO. Box 1041, AUCKLAND,
Tel. (09)849-4160, Fax. (09)849-7811

PHILIPS

Y

Norway Box 1, Manglerud 0612, OSLO,
Tel. (022)74 8000, Fax. (022)74 8341
Pakistan Philips Electrical Industries of Pakistan Ltd.,
Exchange Bldg. ST-2/A, Block 9, KDA Scheme 5, Clifton,
KARACHI 75600,
Tel. (021)587 4641-49, Fax. (021)577035/5874546
Philippines PHILIPS SEMICONDUCTORS PHILIPPINES Inc,
106 Valero St. Salcedo Village, RO. Box 2108 MCC, MAKATI,
Metro MANILA,
Tel. (63) 2 816 6380, Fax. (63) 2 817 3474
Portugal PHILIPS PORTUGUESA, S.A.,
Rua dr. Anténio Loureiro Borges 5, Arquiparque - Miraflores,
Apartado 300, 2795 LINDA-A-VELHA,
Tel. (01)4163160/4163333, Fax. (01)4163174/4163366.
Singapore Lorong 1, Toa Payoh, SINGAPORE 1231,
Tel. (65)350 2000, Fax. (65)251 6500
South Africa S.A. PHILIPS Pty Ltd.,
195-215 Main Road Martindale, 2092 JOHANNESBURG,
PO. Box 7430 Johannesburg 2000,
Tel. (011)470-5911, Fax. (011)470-5494
Spain Balmes 22, 08007 BARCELONA,
Tel. (03)301 6312, Fax. (03)301 4243
Sweden Kottbygatan 7, Akalla. S-16485 STOCKHOLM,
Tel. (0)8-632 2000, Fax. (0)8-632 2745
Switzerland Allmendstrasse 140, CH-8027 ZURICH,
Tel. (01)488 2211, Fax. (01)481 77 30
Taiwan PHILIPS TAIWAN Ltd., 23-30F 66, Chung Hsiao West
Road, Sec. 1. Taipeh, Taiwan ROC, PO. Box 22978,
TAIPEI 100, Tel. (886) 2 382 4443, Fax. (886) 2 382 4444
Thailand PHILIPS ELECTRONICS (THAILAND) Ltd.,
209/2 Sanpavuth-Bangna Road Prakanong, Bangkok 10260,
THAILAND,
Tel. (66) 2 745-4090, Fax. (66) 2 398-0793
Turkey Talatpasa Cad. No. 5, 80640 GULTEPE/ISTANBUL,
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