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QUALITY ASSURED

Our quality system focuses on the continuing high quality of our
components and the best possible service for our customers. We have
athree-sided quality strategy: we apply a system of total quality control
and assurance; we operate customer-oriented dynamic improvement
programmes; and we promote a partnering relationship with our
customers and suppliers.

PRODUCT SAFETY

In striving for state-of-the-art perfection, we continuously improve
components and processes with respect to environmental demands.
Our components offer no hazard to the environment in normal use
when operated or stored within the limits specified in the data sheet.

Some components unavoidably contain substances that, if exposed by
accident or misuse, are potentially hazardous to health. Users of these
components are informed of the danger by warning notices in the data
sheets supporting the components. Where necessary the warning
notices also indicate safety precautions to be taken and disposal
instructions to be followed. Obviously users of these components, in
general the set-making industry, assume responsibility towards the
consumer with respectto safety matters and environmental demands.

All used or obsolete components should be disposed of according to
the regulations applying at the disposal location. Depending on the
location, electronic components are considered to be ‘chemical’,
‘special’ orsometimes ‘industrial’ waste. Disposal as domestic wasteis
usually not permitted.
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DEFINITIONS

Data sheet status

Objective specification This data sheet contains target or goal specifications for product development.

Preliminary specification This data sheet contains preliminary data; supplementary data may be published later.

Product specification This data sheet contains final product specifications.

Short-form specification The data in this specification is extracted from a full data sheet with the same type
number and title. For detailed information see the relevant data sheet or data handbook.

Limiting values

Limiting values given are in accordance with the Absolute Maximum Rating System (IEC 134). Stress above one or
more of the limiting values may cause permanent damage to the device. These are stress ratings only and operation
of the device at these or at any other conditions above those given in the Characteristics sections of the specification
is not implied. Exposure to limiting values for extended periods may affect device reliability.

Application information

Where application information is given, it is advisory and does not form part of the specification.

LIFE SUPPORT APPLICATIONS

These products are not designed for use in life support appliances, devices, or systems where malfunction of these
products can reasonably be expected to result in personal injury. Philips customers using or selling these products for
use in such applications do so at their own risk and agree to fully indemnify Philips for any damages resulting from such
improper use or sale.

PURCHASE OF PHILIPS I2C COMPONENTS

B L Purchase of Philips i2C components conveys a license under the Philips’ 12C patent o use the
I L components in the I2C system provided the system conforms to the I2C specification defined by
Philips. This specification can be ordered using the code 9398 393 40011.




PREFACE

The audio/video market is characterized by a continuing
demand for innovation to increase the functionality of ICs
by achieving ever higher levels of integration, reducing
power consumption, minimizing the number of peripheral
components and reducing the need for circuit alignment
during assembly. We achieve these goals by extensive
use of computer control via the 12C-bus, and by designing
analog, digital and mixed signal circuits using the very
latest signal processing techniques. We then fabricate the
ICs with state-of-the-art production processes so we can
offer you complete *systems-on-silicon' which help you
maintain your competitive edge by staying one step ahead
of the competition.

An innovative and reliable supplier

A total systems approach, embracing both hardware and
software, is the foundation on which we have built our
unrivalled reputation as an innovative and reliable supplier
of high quality semiconductors for the audio/video
segments of the consumer electronics market.

Our strengths in this field stem not only from being a large
multinational organization with the resources to stay the
course, but also from our dedication to research and to
forming true and lasting partnerships with our customers.

World-class manufacturing, resources and customer
support

Philips Semiconductors is a global supplier. We employ
some 20,000 people, have more than 100 sales offices
worldwide, are represented in 44 countries, and
manufacture over 14,000 different products. Philips also
has a level of commitment to research matched by very
few companies, not just in terms of resources but in their
focus on researching solutions for customers. Philips
Semiconductors collaborates very closely with Philips
Corporate Research Laboratories, one of the largest
privately funded research organisations in the world. Five
major research laboratories serve the whole group, in the
Netherlands, UK, France, Germany and the USA.

As you would expect from a worldwide organization, our
support doesn't end with the timely delivery of ICs and
discretes to our audio/video customers. We are also
dedicated to the aim of zero-defects quality for our
semiconductors, and to offering unequalled service. There
are Philips customer support and application centres in
every major market area (Europe, Asia-Pacific, North
America) to ensure that you can take full advantage of our
extensive applications know-how and broad product
range. Five System Laboratories are involved in programs
and activities relevant to audio/video: Eindhoven, the
Netherlands (TV, monitors and radio/audio); Hamburg,
Germany (TV and radio/audio); Southampton, UK (teletext
and digital audio, including CD technology); Taipeh,
Taiwan (TV, monitors and radio/audio).

They support all audio/video applications and work closely
with customers, meeting and often anticipating their
needs.

Many key developments have come from Philips
laboratories - one-chip TV signal processors, ICs for
memory-based TV features, a TV microcontroller with
on-chip teletext, a two-chip receiver module for car radio,
and a one-chip self-tuned radio are just a few examples. In
addition, there are aiso Product Development groups in ali
the above locations.

Partnership

Since the spur for many of the ICs and discrete
semiconductors in this databook have come from a
cross-fertilisation of ideas with customers, we are fully
aware that we need to be not only semiconductor
suppliers, but also partners who are willing to work with
customers to find solutions and help keep them at the
leading edge of their field. At Philips Semiconductors, we
work very closely with our audio/video customers and are
determined to maintain a reputation for being the world's
most customer-oriented supplier.

WHAT THIS BOOK AND CD-ROM CONTAIN
This book contains

- a general section

- abstract data sheets of our most recent products,

- the alphanumeric and functional indices of all data sheets
residing on the accompanying CD-ROM.

The data sheet files on the CD-ROM are in Adobe's
Portable Document Format (PDF) - a cross-platform file
format that requires Acrobat Reader to view (we have also
supplied Acrobat Reader on the CD-ROM). Acrobat
Reader enables you to view and print pages, and perform
basic searches. Please refer to the README.1st file on
the CD-ROM to find information on the CD’s contents and
organization, as well as instructions on how to install and
use Acrobat Reader.

FOR MORE INFORMATION

Although the information in this databook is up-to-date at
the time of going to press, the world of audio/video is so
fast moving it is possible that some very recent
developments may not have made it into this edition. For
the latest information contact your local Philips
organization (see the back page of this databook for
addresses), or visit our Internet home page at:
http://www.semiconductors.philips.com
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and CD/DVD Systems

Types added to the range since the last issue of the IC02 CD-ROM (1997 issue) are shown in bold print. In addition,
types marked with an asterisk (*) are also in this booklet.

80C31/80C51/87C51
80C32/80C52/87C52
80C451/83C451/87C451
80C52/80C54/80C58
80C528/83C528
80C550/83C550/87C550
80C552/83C552

P80C562; P83C562
80C652/83C652
80C851/83C851

P80CL31; PBOCL51
P80CL410; P83CL410
83C654

83C748/87C748
83C749/87C749
83C750/87C750
83C751/87C751
83C752/87C752

BB135

BB804

BF1100; BF1100R
BF1100WR

BF245ATO C

BF545A; BF545B; BF545C
BF556A; BF556B; BF556C
BF851A; BF815B; BF851C
BF861A; BF861B; BF861C
BF904; BF904R
BF904WR

BF908; BF908R
BF908WR

BF909; BF909R
BF909WR

BF992; BF992R

BF998; BF998R
J108/109/110

NE/SA572

NE/SA576
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PAGE
CMOS single-chip 8-bit microcontroller
CMOS single-chip 8-bit microcontrollers
CMOS single-chip 8-bit microcontroller
CMOS single-chip 8-bit microcontrollers
CMOS single-chip 8-bit microcontroller
CMOS single-chip 8-bit microcontroller with A/D and watchdog timer

Single-chip 8-bit microcontroller with 10-bit A/D, capture/compare timer,
high-speed outputs, PWM

8-bit microcontroller

CMOS single-chip 8-bit microcontroller

CMOS single-chip 8 bit microcontroller with on-chip EEPROM
Low-voltage 8-bit microcontrollers with UART
Low voltage 8-bit microcontroller with 12C-bus
CMOS single-chip 8-bit microcontroller

CMOS single-chip 8-bit microcontroller

CMOS single-chip 8-bit microcontroller

CMOS single-chip 8-bit microcontrollers

CMOS single-chip 8-bit microcontroller

CMOS single-chip 8-bit microcontroller with A/D, PWM
UHF variable capitance diode

VHF variable capacitance double diode
Dual-gate MOS-FETs

Dual-gate MOS-FET

N-channel silicon field-effect transistors
N-channel silicon junction field-effect transistors
N-channel silicon junction field-effect transistors
N-channel junction FETs

N-channel junction FETs

N-channel dual gate MOS-FETs

N-channel dual gate MOS-FET

Dual gate MOS-FETs

N-channel dual gate MOS-FET

N-channel dual gate MOS-FETs

N-channel dual gate MOS-FET

Silicon N-channel dual gate MOS-FETs

Silicon N-channel dual gate MOS-FETs
N-channel silicon junction FETs

Programmable analog compandor

Low power compandor
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NE570/571/SA571 Compandor
OM5610 Matchbox global FM tuner 42
0Q8844T Digital servo driver (DSD-2)
0OQ8868HP Digital servo intergrated circuit (DSICS)
P80CE558/P83CE558/P8  Single-chip 8-bit microcontroller
9CE558
P83C434; P83C834 8-bit microcontrollers with LCD-driver
P83C524 8-bit microcontroller
P83CE559/P80CES559 Single-chip 8-bit microcontroller
P80CL580/P83CL580 Low-voltage 8-bit microcontrollers
P83CL781/P83CL782 Low-voltage 8-bit microcontrollers with UART and 12C-bus
P8xCE560 8-bit microcontroller
PCA84C122; 222; 422; 8-bit microcontrollers for remote control transmitters
622; 822
PCA8581; PCA8581C 128 x 8-bit EEPROM with 12C-bus interface
PCF1303T 18-element bar graph LCD driver
PCF2113x LCD controller/driver
PCF2116 family LCD controller/drivers
(PCF2114X; PCF2116X)
PCF21XXC family LCD drivers
PCF85116-3 family 2048 x 8-bit CMOS EEPROM with 12C-bus interface
PCF8558 Universal LCD driver for small graphic panels
PCF8566 Universal LCD driver for low multiplex rates
PCF8570 256 x 8-hit static low-voltage RAM with 12C-bus interface
PCF8573 Clock/calendar with power fail detector
PCF8574 Remote 8-bit I/O expander for 12C-bus
PCF8576C Universal LCD driver for low multiplex rates
PCF8577C LCD direct/duplex driver with 12C-bus interface
PCF8578 LCD row/column driver for dot matrix graphic displays
PCF8579 LCD column driver for dot matrix graphic displays
PCF8583 Clock/calendar with 240 x 8-bit RAM
PCF8584 12C-bus controller
PCF8591 8-bit A/D and D/A converter
PCF8593 Low power clock/calendar
PCF85xxC-2 family 256 to 1024 x 8-bit CMOS EEPROMS with I12C-bus interface
PMBFJ308/309/310 N-channel silicon field-effect transistors
SAA1064 4-digit LED-driver with 12C-bus interface
SAA1300 Tuner switching circuit
SAA2500 MPEG audio source decoder
SAA2501 Digital audio broadcast (DAB) decoder
SAA2502 ISO/MPEG audio source decoder 44
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* SAA2510 Video CD (VCD) decoder 49
* SAA2520 Stereo filter and codec for MPEG layer 1 audio applications 56
* SAA2521 Masking threshold Processor for MPEG layer 1 audio compression 60
applications
SAA3010 Infrared remote control transmitter RC-5
SAA6579 Radio data system demodulator (RDS)
* SAA7120/7121 Digital Video Encoder (ConDENC) 65
SAA7182/7183 Digital Video encoder (EURO-DENC)
SAA7185 Digital video encoder (DENC2)
SAA7274 Audio digital input circuit (ADIC)
* SAA7335 DVD and CDROM decoder 69
* SAA7345 CMOS digital decoding IC with RAM for Compact Disc 75
SAA7346 Shock absorbing RAM addresser
* SAA7348GP All Compact Disc Engine (ACE) 79
SAA7360 Bitstream conversion ADC for digital audio systems
SAA7366 Bitstream conversion ADC for digital audio systems
* SAA7367 Bitstream conversion ADC for digital audio systems 87
SAA7370 Digital servo Processor and Compact Disc decoder (CD7)
SAA7370A Digital servo Processor and Compact Disc decoder (CD7)
* SAA7372 Single chip digital servo Processor and Compact Disc decoder (CD7) 91
* SAA7374 Low voltage digital servo Processor and Compact Disc decoder 97
(CD7LV)
* SAA7376 Digital servo Processor and Compact Disc decoder (CD7) 103
SAA7380 Error correction and host interface IC for CD-ROM (ELM)
* SAA7381 ATAPI CD-R block decoder 109
SAA7382 Error correction and host interface IC for CD-ROM (ELM)
* SAA7385 Error correction and host interface IC for CD-ROM (SEQUOIA) 123
* SAA7388 Error correction and host interface IC for CD-ROM (ELM) 131
SAA7390 High performance Compact Disc-Recordable (CD-R) controller
* SAA7391 Block encoder/decoder for CD-recordable 139
* SAA7500 Digital satellite radio broadcasting tuner decoder (SAT-2) 153
* SAA7707H Car Radio Digital Signal Processor (CDSP) 158
* SAA7710T Dolby Pro Logic Surround Dolby 3 stereo 166
SAA7740H Digital audio Processing IC (DAPIC)
* SZA1010 Digital Servo Driver 3 (DSD-3) 170
TDA1010A 6 W audio power amplifier in-car applications 10 W audio power
amplifier in Mains-fed applications
TDA1013B 4 W audio power amplifier with DC volume control
TDA1015 1 to 4 W audio power amplifier
TDA1016 Recording/playback and 2 W audio power amplifier
TDA1020 12 W car radio power amplifier
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TDA1029 Signal-sources switch
TDA1072A AM receiver circuit
TDA1072AT AM receiver circuit
TDA1074A Dual tandem electronic potentiometer circuit

TDA1300T; TDA1300TT
TDA13G1T
TDA1302T

TDA1305T

TDA1306T

TDA1307

TDA1308

TDA1309H

TDA1310A

TDA1311A; TDA1311AT
TDA1312A; TDA1312AT
TDA1313; TDA1313T
TDA1314T

TDA1315H

TDA1373H

TDA1386T

TDA1387T

TDA1388

TDA1514A
TDA1515BQ
TDA1516CQ
TDA1517
TDA1518BQ
TDA1519
TDA1519A
TDA1519B
TDA1521; TDA1521Q
TDA1521A
TDA1522
TDA1523
TDA1524A
TDA1526
TDA1541
TDA1543

1997 Sep 08

Photodetector amplifiers and laser supply 173
Digital servo Processor (DSIC2)

Data amplifier and laser supply circuit for CD player and read only
optical systems

Stereo 1fs data input up-sampling filter with bitstream continuous
calibration dual DAC (BCC-DAC2)

Noise shaping filter DAC

High-performance bitstream digital filter

Class AB stereo headphone driver

Low-voltage low-power stereo bitstream ADC/DAC 176
Stereo continuous calibration DAC (CC-DAC)

Stereo continuous calibration DAC (CC-DAC)

Stereo continuous calibration DAC (CC-DAC)

Stereo continuous calibration DAC (CC-DAC)
Quadruple filter DAC

Digital audio input/output (DAIO)

General Digital Input (GDIN) 181
Noise shaping filter DAC

Stereo continuous calibration DAC (CC-DAC)
Bitstream continuous calibration filter-DAC for CD-ROM audio
applications

50 W high-performance hi-fi amplifier

24 W BTL or2 x 12 W stereo car radio power amplifier
24 W BTL car radio power amplifier

2 x 6 watt stereo car radio power amplifier

24 W BTL or 2 x 11 W stereo car radio power amplifier
2 x 6 Watt stereo car radio audio power amplifier

22 WBTL or 2 x 11 Watt stereo car radio power amplifier
12 WBTL or 2 x 6 W stereo car radio power amplifier

2 x 12 W hi-fi stereo audio power amplifier

2 x 6 W hi-fi stereo audio power amplifier

Stereo cassette head pre-amplifier and equalizer
Stereo cassette head pre-amplifier and equalizer
Stereo-tone/volume control circuit

Stereo-tone/volume control circuit

Dual 16-bit DAC

Dual 16-bit DAC (economy version) (I2S input format)
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TDA1545A Stereo continuous calibration DAC
TDA1547 Dual top-performance bitstream DAC
TDA1548T Bitstream continuous calibration filter-DAC with headphone driver and
DSP
TDA1549T Stereo 4fs data input up-sampling filter with bitstream continuous
calibration DAC (BCC-DAC1)
TDA1551Q 2 x 22 W BTL car radio power amplifier with diagnostic facility
TDA1552Q 2 x 22 W BTL stereo car radio power amplifier
TDA1553CQ 2 x 22 W stereo BTL car radio power amplifier with loudspeaker
Protection and 3-state mode switch
TDA1553Q 2 x 22 W BTL stereo car radio power amplifier with loudspeaker
Protection
TDA1554Q 4 x 11 W single-ended or 2 x 22 W power amplifier
TDA1555Q 4 x 11 W single-ended or 2 x 22 W power amplifier with distortion
detector
TDA1556Q 2 x 22 W stereo BTL differential amplifier with speaker Protection and
dynamic distortion detector
TDA1557Q 2 x 22 W BTL stereo car radio power amplifier with speaker Protection
TDA1558Q 2x22W or 4 x 11 W single-ended car radio power amplifier
* TDA1560Q 40 W car radio high power amplifier 187
* TDA1561Q 2 x 23 watt car radio power amplifier 190
TDA1572 AM receiver circuit
TDA1572T AM receiver
TDA1574 Integrated FM tuner for radio receivers
TDA1574T Integrated FM tuner for radio receivers
TDA1575T FM front end circuit for CENELEC EN 55020 applications
TDA1576T FM-IF amplifier/demodulator circuit
TDA1579; TDA1579T Decoder for traffic warning (VWF) radio transmissions
TDA1581T Decoder for traffic warning (VWF) radio transmissions
TDA1591/T PLL stereo decoder and noise blanker
TDA1592 PLL stereo decoder and noise blanker
TDA1596 IF amplifier/demodulator for FM radio receivers
TDA1596T IF amplifier/demodulator for FM radio receivers
TDA1597 IF amplifier/demodulator for FM radio receivers
TDA1599 IF amplifier/demodulator for FM receivers
TDA2611A 5 W audio power amplifier
TDA2613 6 W hi-fi audio power amplifier
TDA2614 6 W hi-fi audio power amplifier
TDA2615 2 x 6 W hi-fi audio power amplifier
TDA2616/TDA2616Q 2 x 12 W hi-fi audio power amplifiers with mute
* TDA3601Q; TDA3601AQ  Multiple output voltage regulators 193
TDA3602 Multiple output voltage regulator

1997 Sep 08
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TDA3603 Multiple voltage regulator with switch
TDA3604 Multiple voltage regulator with external reset delay and switch
* TDA3605Q Multiple voltage regulator with switch 196
TDA3606 Multiple voltage regulator with battery detection
TDAS3606A Multiple voltage regulator with battery detection
TDA3607 Muitipie voitage reguiator with switch
TDA3608Q Multiple voltage regulator with switch
* TDA3609JR Multiple voltage regulator with switch and ignation buffers 200
TDA7000 FM radio circuit
TDA7010T FM radio circuit
TDA7021T FM radio circuit for MTS
TDA7040T Low voltage PLL stereo decoder
TDA7050 Low voltage mono/stereo power amplifier
TDA7050T Low voltage mono/stereo power amplifier
TDA7052 1 W BTL mono audio amplifier
TDA7052A; TDA7052AT 1 W BTL mono audio amplifier with DC volume control
TDA7052B; TDA7052BT Mono BTL audio amplifier with DC volume control
TDA7053 2 x 1 W BTL portable/Mains-fed stereo power amplifier
TDA7053A Stereo BTL audio output amplifier with DC volume control
TDA7056 3 W mono BTL audio output amplifier
TDA7056A 3 W BTL mono audio output amplifier with DC volume control
TDA7056B 5 W mono BTL audio amplifier with DC volume control
TDA7057AQ 2 x 5 W stereo BTL audio output amplifier with DC volume control
TDA7057Q 2 x 3 W stereo BTL audio output amplifier
TDA7072A/AT Single BTL power driver
TDA7073A/AT Dual BTL power driver
TDA7088T FM receiver circuit for battery supply
TDA8442 I2C-bus interface for color decoders
TDA8444 octuple 6-bit DAC with 12C-bus
> TDA8541 1 W BTL audio amplifier 204
* TDA8542 2 x 1 W BTL audio amplifier 206
TDA8543 2 W BTL audio amplifier
TDA8551 1 W BTL audio amplifier with digital volume control
* TDAB8559 Low-voltage stereo headphone amplifier 209
* TDA8560Q 2 x 40 W/2 Q stereo BTL car radio power amplifier with diagnostic 212
facility
* TDA8561Q 2 x24 W BTL or 4 x 12 W single-ended car radio power amplifier 215
TDA8562Q 4 x 12 W single-ended car radio power amplifier with dynamic distortion
detector and diagnostic interface
> TDA8563Q 2 x 40 W/2 Q stereo BTL car radio power amplifier with diagnostic 219

1997 Sep 08
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TDA8564Q 2 x24 W BTL or 2 x 12 W single-ended car radio power amplifier
TDAB8565Q 4 x 12 W single-ended car radio power amplifier with diagnostic
interface
TDA8566Q 2 x 25 W BTL stereo car radio power amplifier with differential inputs

and diagnostic output

* TDA8567Q 4 x 25 W BTL quad car radio power amplifier 222

TDA8568Q 4 x 25 W BTL quad car radio power amplifier

TDA8569Q 4 x 25 W BTL quad car radio power amplifier

TDA8574 Class-H high-output voltage lever line driver

TDAB8575 Ground noise isolation amplifier

TDA8576T Class-H high-output voltage lever line driver

TDA8577 Dual common-mode rejection differential line receiver

TDA8578 Dual common-mode rejection differential line receiver
* TDA8579 Dual common-mode rejection differential line receiver 225

TDA8735 PLL frequency synthesizer

TDA8808T; TDA880OSAT Photo diode signal Processor for compact disc players

TDA8809T Radial error signal Processor for compact disc players
* TEA0675 DualDolby* B-type noise reduction circuit for playback applications 227
* TEAO677T Dual Pre-amplifier and equalizer for reverse tape decks 230
* TEA0678 Dual Dolby* B-type noise reduction circuit, automatic music search, 233

with differential outputs and mute

TEAS5551T 1-chip AM radio

TEA5570 RF/IF circuit for AM/FM radio

TEAS5581; TEA5581T PLL stereo decoder

TEAS5591 AM/FM radio receiver circuit

TEA5591A AM/FM radio receiver circuit

TEA5594 AM/FM radio receiver circuit

TEAS5710; TEA5710T
TEAS5711; TEAS711T

AM/FM radio receiver circuit
AM/FM radio receiver circuit

TEAS5712; TEA5712T
* TEAS5757; TEA5759

* TEA5762
TEA6100
TEA6101/T
TEA6200

TEA6300; TEA6300T

¥ TEA6320

* TEA6321

* TEA6322T

* TEA6323T
TEA6330T

1997 Sep 08

AM/FM stereo DTS radio circuit

Self tuned radio (STR)

Self tuned radio

FM/IF system and microcomputer-based tuning interface
Antenna diversity circuit

Integrated AM upconversion receiver
Sound fader control circuit

Sound fader control circuit

Sound fader control circuit

Sound fader control circuit

Sound fader control circuit

Sound fader control circuit for car radios

12

236
241

246
249
252
256
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* TEA6360 5-band equalizer circuit 260
* TEA6810V; TEA6811V Front-end and PLL synthesizer for car radios 263
* TEA6821T ICE car radio 268
* TEA6822T In Car Entertainment (ICE) car radio 278
* TEA6824T In Car Entertainment (ICE) car radio 283
TEA6850 IF filter/amplifier/demodulator for FM radio receivers
TSA6057; TSA6057T Radio tuning PLL frequency synthesizer
TSA6060 Fast radio tuning PLL frequency synthesizer
* TZA1015 Data amplifier and laser supply circuit for CD and read-only optical 288
systems (HDALAS)
* UDA1309H Low-power stereo bitstream ADC/DAC 292
* UDA1321 Universal Serial Bus (USB) Digital-to-Analog Converter (DAC) 297
* UDA1340 Low-voltage low-power stereo audio CODEC with DSP features 302

1997 Sep 08
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Types added to the range since the last issue of the ICO1 CD-ROM (1997 issue) are shown in bold print. In addition,
types marked with an asterisk (*) are also in this booklet.

PAGE

RADIO RECEIVERS

AM receivers

TDA1072A AM receiver circuit

TDA1072AT AM receiver circuit

TDA1572 AM receiver circuit

TDA1572T AM receiver

TEA5551T 1-chip AM radio

TEA6200 Integrated AM upconversion receiver

AM/FM receivers

TEAS5570 RF/IF circuit for AM/FM radio

TEAS5591 AM/FM radio receiver circuit

TEA5591A AM/FM radio receiver circuit

TEA5594 AM/FM radio receiver circuit

TEA5710; TEA5710T AM/FM radio receiver circuit

TEA5711; TEAS711T AM/FM radio receiver circuit

TEA5712; TEAS5712T AM/FM stereo DTS radio circuit
* TEA5757; TEA5759 Self tuned radio (STR) 236
* TEA5762 Self tuned radio (STR) 241

FM receivers

TDA1574 Integrated FM tuner for radio receivers

TDA1574T Integrated FM tuner for radio receivers

TDA1575T FM front end circuit for CENELEC EN 55020 applications
TDA1576F FM/IF amplifier/demodulator circuit

TDA1576T FM-IF amplifier/demodulator circuit

TDA1596 IF amplifier/demodulator for FM radio receivers
TDA1596T IF amplifier/demodulator for FM radio receivers
TDA1597 IF amplifier/demodulator for FM radio receivers
TDA1599 IF amplifier/demodulator for FM receivers

TDA7000 FM radio circuit

TDA7010T FM radio circuit

TDA7021T FM radio circuit for MTS

TDA7088T FM receiver circuit for battery supply

TEA6100 FM/IF system and microcomputer-based tuning interface
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Functional Index

PACS (Precision Adjacent Channel Selectivity)

TEA6850

Combination AM/FM, IF, PLL, MPX and NC circuits

TEA6810V; TEA6811V
TEA6821T
TEA6822T
TEA6824T

SEMICONDUCTORS

AM receiver JFET input

BF245A; BF245B; BF245C
BF545A; BF545B; BF545C
BF556A; BF556B; BF556C
BF851A; BF851B; BF851C
BF861A; BF861B; BF861C
J108/109/110
PMBFJ308/309/310

Varicap diodes for FM tuning

BB135
BB804

MOSFETs for AM/FM tuning

BF904; BF904R
BF904WR
BF908; BF908R
BF908WR
BF909; BF909R
BF909WR
BF992; BF992R
BF998; BF998R
BF1100; BF1100R
BF1100WR

1997 Sep 08

PAGE
IF filter/amplifier/demodulator for FM radio receivers
Front-end and PLL synthesizer for car radios 263
ICE car radio 268
ICE car radio 278
AM/FM IF stereo decoder 283

N-channel silicon field-effect transistors
N-channel silicon junction field-effect transistor
N-channel field-effect transistors

N-channel junction FETs

N-channel junction FETs

N-channel junction FETs

N-channel silicon field-effect transistors

UHF variable capitance diode
VHF variable capacitance double diode

N-channel dual gate MOS-FETs
N-channel dual gate MOS-FET

Dual gate MOS-FETs

N-channel dual gate MOS-FET
N-channel dual gate MOS-FETs
N-channel dual gate MOS-FET
Silicon n-channel dual gate MOS-FET
Silicon n-channel dual gate MOS-FET
Dual-gate MOS-FETS

Dual-gate MOS-FET

17
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Semiconductors for Radio, Audio and
CD/DVD Systems

Functional Index

Frequency/voltage synthesizers
TSA6057; TSA6057T
TDA8735

TSA6060

VWF and RDS signal decoders

SAA6579
TDA1581T

Antenna diversity

TEA6101/T

Satellite radio receiver circuits
SAA7500

DAB/ADR MPEG Audio decoders

SAA2501
SAA2502

Radio tuning PLL frequency synthesizer
PLL frequency synthesizer
Fast radio tuning PLL frequency synthesizer

Radio data system demodulator (RDS)
Decoder for traffic warning (VWF) radio transmissions

Antenna diversity circuit

Digital satellite radio broadcastingtunerdecoder (SAT-2)

Digital audio broadcast (DAB) decoder
MPEG audio source decoder

Stereo decoders and Noise suppression circuits

TDA1591/T
TDA1592

TDA7040T

TEA5581; TEAS581T
TEA5711; TEAS711T
TEAS5712; TEAS712T
TEA5757; TEA5759
TEAS5762

Radio Modules

OM5610

AUDIO CIRCUITS

1997 Sep 08

PLL stereo decoder and noise blanker
PLL stereo decoder and noise blanker
Low voltage PLL stereo decoder

PLL stereo decoder

AM/FM radio receiver circuit

AM/FM stereo DTS radio circuit

Self tuned radio (STR)

Self tuned radio (STR)

Matchbox global FM tuner

18
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Semiconductors for Radio, Audio and
CD/DVD Systems

Functional Index

Car DSP circuits

* SAA7707H

Bus controlled

TEA6300; TEA6300T

* TEA6320

* TEA6321

* TEA6322T

* TEA6323T
TEA6330T

* TEAB360

DC-controlled

TDA1029
TDA1074A
TDA1524A
TDA1526

Dolby circuits

* SAA7710T
* TEAO0675

* TEA0678

Audio cassette recorder circuits

TDA1522
TDA1523
* TEA0677T

Compandors

NE570/571/SA571

NE/SA572
NE/SA576

1997 Sep 08

Car Radio Digital Signai Processor (CDSP)

Sound fader control circuit

Sound fader control circuit

Sound fader control circuit

Sound fader control circuit

Sound fader control circuit

Sound fader control circuit for car radios
5-band equalizer circuit

Signal-sources switch

Dual tandem electronic potentiometer circuit
Stereo-tone/volume control circuit
Stereo-tone/volume control circuit

Dolby Pro Logic Surround Dolby 3 stereo

Dual Dolby* B-type noise reduction circuit for playback
applications

Dual Dolby* B-type noise reduction circuit, automatic music
search, with differential outputs and mute

Stereo cassette head Preamplifier and equalizer
Stereo cassette head Preamplifier and equalizer
Dual Pre-amplifier and equalizer for reverse tape decks

Compandor
Programmable analog compandor
Low power compandor

19
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Semiconductors for Radio, Audio and
CD/DVD Systems

Functional Index

Voltage stabilizers

* TDA3601Q; TDA3601AQ

TDA3602
TDA3603
TDA3604

* TDA3605Q
TDA3606
TDA3606A
TDA3607
TDA3608Q

* TDA3609JR

Audio amplifiers

TDA1010A

TDA1013B
TDA1015
TDA1016
TDA1020
TDA1308
TDA1514A
TDA1515BQ
TDA1516CQ
TDA1517
TDA1518BQ
TDA1519
TDA1519A
TDA1519B

TDA1521; TDA1521Q

TDA1521A
TDA1551Q
TDA1552Q
TDA1553Q

TDA1553CQ

TDA1554Q

1997 Sep 08

Multiple output voltage regulators

Multiple output voltage regulator

Multiple voltage regulator with switch

Multiple voltage regulator with external reset delay and switch
Multiple voltage regulator with switch

Multiple voltage regulator with battery detection

Multiple voltage regulator with battery detection

Multiple voltage regulator with switch

Multiple voltage regulator with switch

Multiple voltage regulator with switch and ignation buffers

6 W audio power amplifier in-car applications 10 W audio
power amplifier in Mains-fed applications

4 W audio power amplifier with DC volume control

1 to 4 W audio power amplifier

Recording/playback and 2 W audio power amplifier
12 W car radio power amplifier

Class AB stereo headphone driver

50 W high-performance hi-fi amplifier

24 W BTLor2x12W stereo carradio poweramplifier
22 W BTL car radio power amplifier

2 x 6 watt stereo car radio power amplifier

22 WBTL or2x 11 W stereo car radio power amplifier

2 x 6 Watt stereo car radio audio power amplifier
22WBTLor2x 11 Wattstereo carradio power amplifier
12W BTL or2x 6 W stereo car radio power amplifier

2 x 12 W hi-fi stereo audio power amplifier

2 x 6 W hi-fi stereo audio power amplifier

2 x 22 W BTL car radio power amplifier with diagnostic facility
2 x 22 W BTL stereo car radio power amplifier

2 x 22 W BTL stereo car radio power amplifier with
loudspeaker Protection

2 x 22 W stereo BTL car radio power amplifier with
loudspeaker Protection and 3-state mode switch

4 x 11 W single-ended or 2 x 22 W power amplifier

20
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Semiconductors for Radio, Audio and

CD/DVD Systems

Functional Index

TDA1555Q
TDA1556Q
TDA1557Q

TDA1558Q
* TDA1560Q
* TDA1561Q
TDA2611A
TDA2613
TDA2614
TDA2615
TDA2616; TDA2616Q
TDA7050
TDA7050T
TDA7052
TDA7052A; TDA7052AT
TDA7052B; TDA7052BT
TDA7053
TDA7053A
TDA7056
TDA7056A
TDA7056B
TDA7057Q
TDA7057AQ

* TDA8541

* TDA8542
TDA8543
TDA8551

* TDAB8559

* TDA8560Q

* TDA8561Q
TDA8562Q
* TDA8563Q

TDA8564Q

1997 Sep 08

PAGE

4 x 11 W single-ended or 2 x 22 W power amplifier with
distortion detector

2 x 22 W stereo BTL differential amplifier with speaker
Protection and dynamic distortion detector

2 x 22 W BTL stereo car radio power amplifier with speaker
Protection

2x22Wor4x 11 Wsingle-ended carradio power amplifier

40 W car radio high power amplifier 187
2 x 23 watt car radio power amplifier 190
5 W audio power amplifier

6 W hi-fi audio power amplifier

6 W hi-fi audio power amplifier

2 x 6 W hi-fi audio power amplifier

2 x 12 W hi-fi audio power amplifiers with mute

Low voltage mono/stereo power amplifier

Low voltage mono/stereo power amplifier

1 W BTL mono audio amplifier

1WBTL mono audio amplifier with DC volume control

Mono BTL audio amplifier with DC volume control

2 x 1 W BTL portable/Mains-fed stereo power amplifier

Stereo BTL audio odtput amplifiers with DC volume control

3 W mono BTL audio output amplifier

3WBTL monoaudiooutputamplifierwith DC volume control

5 W mono BTL audio amplifier with DC volume control

2 x 3 W stereo BTL audio output amplifier 4

2 x 5 W stereo BTL audio output amplifier with DC volume
control

1 W BTL audio amplifier 204
2 x 1 W BTL audio amplifier 206
2 W mono BTL amplifier

1 W BTL audio amplifier with digital volume control

Low-voltage stereo headphone amplifier 209

2 x 40 W/2 Q stereo BTL car radio power amplifier with 212
diagnostic facility

2x24 W BTL or 4 x 12 W single-ended car radio power 215
amplifier

4 x 12 W single-ended car radio power amplifier with dynamic
distortion detector and diagnostic interface

2 x 40 W/2 Q stereo BTL car radio power amplifier with 219
diagnostic facility

2 x24 W BTL or 2 x 12 W single-ended car radio power

amplifier

21
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Semiconductors for Radio, Audio and
CD/DVD Systems

Functional Index

TDA8565Q 4 x 12 W single-ended car radio power amplifier with diagnostic
interface
TDA8566Q 2 x 25 W BTL stereo car radio power amplifier with differential
inputs and diagnostic output
* TDA8567Q 4 x 25 W BTL stereo car radio power amplifier
TDA8568Q 4 x 25 W BTL stereo car radio power amplifier
TDA8569Q 4 x 25 W stereo car radio power amplifier
TDA8574 Class-H high-output voltage lever line driver
TDA8575 Ground noise isolation amplifier
TDA8576T Class-H high-output voltage lever line driver
TDA8577 Dual common-mode rejection differential line receiver
TDA8578 Dual common-mode rejection differential line receiver
* TDA8579 Dual common-mode rejection differential line receiver

COMPACT DISC CIRCUITS

Diode amplifier and laser power control circuits

* TDA1300T; TDA1300TT Photodetector amplifiers and laser supply
TDA1302T Data amplifier and laser supply circuit for CD player and read
only optical systems
* TZA1015 Data amplifier and laser supply circuit for CD and read-only

optical systems (HDALAS)

Digital servo controllers

TDA1301T Digital servo Processor (DSIC2)

CD decoder/encoder

* SAA7335 DVD and CDROM decoder
* SAA7345 CMOS digital decoding IC with RAM for Compact Disc
* SAA7348GP All Compact Disc Engine (ACE)
SAA7370 Digital servo Processor and Compact Disc decoder (CD7)
SAA7370A Digital servo Processor and Compact Disc decoder (CD7)
* SAA7372 Single chip digital servo Processor and Compact Disc decoder
(CD7)
* SAA7374 Low voltage digital servo Processor and Compact Disc
decoder (CD7LV)
* SAA7376 Digital servo Processor and Compact Disc decoder (CD7)

CD driver circuits

1997 Sep 08 22
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Semiconductors for Radio, Audio and
CD/DVD Systems

Functional Index

0Q8844T
SZA1010
TDA7072A/AT
TDA7073A/AT
TDA8541
TDA8542

CD shock absorption circuits
SAA7346

Video CD decoders
SAA2510

Digital Video encoders
SAA7120/7121
SAA7182/7183
SAA7185

CD-ROM block decoders
SAA7380

SAA7381

SAA7382

SAA7385

SAA7388

CD-ROM block encoder/decoder

SAA7390
SAA7391

Miscellaneous digital audio circuits

TDA1308
TDA1315H
TDA1373H
SAA7274

1997 Sep 08

Digital servo driver (DSD-2)
Digital Servo Driver 3 (DSD-3)
Single BTL power driver

Dual BTL power driver

1 W BTL audio amplifier

2 x 1 W BTL audio amplifier

Shock absorbing RAM addresser

Video CD (VCD) decoder

Digital Video Encoder (ConCENC)

Digital Video encoder (EURO-DENC)

Digital video encoder (DENC2)

PAGE

170

49

65

Error correction and host interface IC for CD-ROM (ELM)

ATAPI CD-R block decoder

109

Error correction and host interface IC for CD-ROM (ELM)
Error correction and host interface IC for CD-ROM (SEQUOIA) 123
Error correction and host interface IC for CD-ROM (ELM) 131

High performance Compact Disc-Recordable (CD-R) controller

Block encoder/decoder for CD-recordable

Class AB stereo headphone driver
Digital audio input/output (DAIO)
General Digital Input (GDIN)
Audio digital input circuit (ADIC)

23

139

181



Philips Semiconductors

Semiconductors for Radio, Audio and

CD/DVD Systems

Functional Index

SAA7346
MPEG audio en/decoders

SAA2500
SAA2501
SAA2502
. SAA2520
*  SAA2521

DSP circuits

* SAA7707H
* SAA7710T
SAA7740H
TDA1548T

AUDIO CONVERTORS
Digital to analogue convertors DACs

TDA1305T

TDA1306T

TDA1307

TDA1310A

TDA1311A; TDA1311AT
TDA1312A; TDA1312AT
TDA1313; TDA1313T
TDA1314T

TDA1386T

TDA1387T

TDA1388

TDA1541
TDA1543
TDA1545A
TDA1546T

TDA1547

1997 Sep 08

Shock absorbing RAM addresser

MPEG audio source decoder

digital audio broadcast (DAB) decoder

MPEG audio source decoder

Stereo filter and codec for MPEG layer 1 audio applications

Masking threshold Processor for MPEG layer 1 audio
comPression applications

Car Radio Digital Signal Processor (CDSP)
Dolby Pro Logic Surround Dolby 3 stereo
Digital audio Processing IC (DAPIC)

Bitstream continuous calibration filter-DAC with headphone
driver and DSP

Stereo 1fs data input up-sampling filter with bitstream
continuous calibration dual DAC (BCC-DAC2)

Noise shaping filter DAC

High-performance bitstream digital filter
Stereo continuous calibration DAC (CC-DAC)
Stereo continuous calibration DAC (CC-DAC)
Stereo continuous calibration DAC (CC-DAC)
Stereo continuous calibration DAC (CC-DAC)
Quadruple filter DAC

Noise shaping filter DAC

Stereo continuous calibration DAC (CC-DAC)

Bitstream continuous calibration filter-DAC for CD-ROM audio

applications

Dual 16-bit DAC

Dual 16-bit DAC (economy version) (12S input format)
Stereo continuous calibration DAC

Bitstream Continuous Calibration DAC with digital sound
Procssing (BCC-DAC)

Dual top-performance bitstream DAC

24
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Semiconductors for Radio, Audio and

Functional Index

CD/DVD Systems
PAGE
TDA1548T Bitstream continuous calibration filter-DAC with headphone
driver and DSP
TDA1549T Stereo 4fs data input up-sampling filter with bitstream
continuous calibration DAC (BCC-DACH1)
* UDA1309H Low-power stereo bitstream ADC/DAC 292
* UDA1321 Universal Serial Bus (USB) Digitai-to-Anaiog Converter (DAC) 297
* UDA1340 Low-voltage low-power stereo audio CODEC with DSP 302
features
Analogue to digital convertors ADCs
SAA7360 Bitstream conversion ADC for digital audio systems
SAA7366 Bitstream conversion ADC for digital audio systems
* SAA7367 Bitstream conversion ADC for digital audio systems 87
Digital to analogue convertors and analogue to digital convertors ADDAs
* TDA1309H Low-voltage low-power stereo bitstream ADC/DAC 176

UDA1309H

Digital audio systems

TDA8808T; TDA8SB0SAT
TDA8809T

MICROCONTROLLERS

Low-power stereo bitstream ADC/DAC

Photo diode signal Processor for compact disc players
Radial error signal Processor for compact disc players

Microcontrollers (8051/80C51 family CMOS; PCB8xCxxx or PCF 8xCxxx)

80C31/80C51/87C51
P80CL31/P80CL51
80C32/80C52/87C52
80C52/80C54/80C58
80C528/83C528
P83C434; P83C834
80C451/83C451/87C451
P83C524
80C550/83C550/87C550

80C552/83C552

P80CE558/P83CE558/P89CES58

1997 Sep 08

CMOS single-chip 8-bit microcontroller
low-voltage single-chip 8-bit microcontrollers
CMOS single-chip 8-bit microcontrollers
CMOS single-chip 8-bit microcontrollers
CMQOS single-chip 8-bit microcontroller

8-bit microcontrollers with LCD-driver
CMOS single-chip 8-bit microcontroller

8-bit microcontroller

CMOS single-chip 8-bit microcontroller with A/D and watchdog
timer

single-chip 8-bit microcontroller with 10-bit A/D,
capture/compare timer, high-speed outputs, PWM

Single-chip 8-bit microcontroller

25
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Functional Index

NON-VOLATILE MEMORIES

PCA8581; PCA8581C
PCF8570

PCF85xxC-2 family
PCF85116-3 family

CLOCK/CALENDAR CIRCUITS

CD/DVD Systems
PAGE
P83CES559/P80CES59 Single-chip 8-bit microcontroller
P8xCE560 8-bit microcontroller
P80C562/P83C562 Single-chip 8-bit microcontroller with 8-bit A/D,
capture/compare timer, high-speed outputs, PWM
P80CL580/P83CL580 Low-voltage single-chip 8-bit microcontrollers
P80CL410; P83CL410 Low voltage 8-bit microcontrollers with 12C-bus
80C652/83C652 CMOS single-chip 8-bit microcontroller
83CE654 CMOS single-chip 8-bit microcontroller with electromagnetic
Compatibility imProvements
83C748/87C748 CMOS single-chip 8-bit microcontroller
83C749/87C749 CMOS single-chip 8-bit microcontroller
83C750/87C750 CMOS single-chip 8-bit microcontrollers
83C751/87C751 CMOS single-chip 8-bit microcontroller
83C752/87C752 CMOS single-chip 8-bit microcontrolier with A/D, PWM
P83CL781/P83CL782 Low-voltage 8-bit microcontrollers with UART and I12C-bus
80C851/83C851 CMOS single-chip 8 bit microcontroller with on-chip EEPROM

128 x 8-bit EEProM with 12C-bus interface

256 x 8-bit static low-voltage RAM with 12C-bus
interface

256 to 1024 x 8-bit CMOS EEPROMS with 12C-bus interface
2048 x 8-bit CMOS EEPROMS with 12C-bus interface

PCF8573 Clock/calendar with power fail detector
PCF8583 Clock/calendar with 240 x 8-bit RAM
PCF8593 Low power clock calendar

I/0 EXPANDERS

PCF8584 12C-bus controller

PCF8574 Remote 8-bit I/O expander for 12C-bus
SAA1300 Tuner switching circuit

DACs/ADCs FOR ANALOGUE CONTROLS

PCF8591
TDA8442

1997 Sep 08

8-bit A/D and D/A converter
12C-bus interface for color decoders
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Functional Index

TDA8444

DISPLAY DRIVERS

LCD display

PCF1303T
PCF2113x

PCF2116 family (PCF2114X;

PCF2116X)
PCF8558
PCF8566
PCF8576C
PCF8577C
PCF8578
PCF8579
PCF21XXC family

LED DISPLAY

SAA1064

IR REMOTE CONTROL CIRCUITS

PCA84C122; 222; 422; 622; 822

SAA3010

1997 Sep 08

Octuple 6-bit DAC with I2C-bus

18-element bar graph LCD driver
LCD controller/driver
LCD controller/drivers

Universal LCD driver for small graphic panels
Universal LCD driver for low multiplex rates
Universal LCD driver for low multiplex rates

LCD direct/duplex driver with 12C-bus interface
LCD row/columndriverfor dot matrix graphic displays
LCD column driver for dot matrix graphic displays
LCD drivers

4-digit LED driver with 12C-bus interface

8-bit microcontrollers for remote control transmitters
Infrared remote control transmitter RC-5

27

PAGE



Philips Semiconductors
]

Semiconductors for Radio, Audio

and CD/DVD Systems Replacement list

REPLACEMENT / WITHDRAWAL TYPES

The following type numbers were in the previous issue of this data handbook/CD-ROM, but not in the current version.

TYPE NUMBER REASON FOR DELETION
83CE654 Discontinued, replaced by C654 type
BB112 Discontinued

BB130 Discontinued

BB204B; BB204G Discontinued

BB212 Discontinued

BF246A to C; BF247Ato C Discontinued

BF851A; BF851B; BF851C Discontinued

J308/309/310 Discontinued

P8xCE528 Discontinued, replaced by C528 type
PCF8568 Discontinued

PCF8569 Discontinued, replaced by PCF8579
SAA2002 Discontinued

SAA2003 Discontinued

SAA2012 Discontinued

SAA2013 Discontinued

SAA2022 Discontinued

SAA2023 Discontinued

SAA2032 Discontinued

SAA3323 Discontinued

TDA1318 Discontinued

TDA1319T Discontinued

TDA1380 Discontinued

TDA1381 Discontinued

TDA1383 Discontinued

TDA1546T Discontinued

OM5604; OM5606 Discontinued, replaced by OM5610
OM5608 Discontinued

SAA1057 Discontinued

TDA1001B; TDA1001BT Discontinued

TDA1011 Discontinued, replaced by TDA1015
TDA1015T Discontinued, replaced by TDA1015
TDA1303 Removed from handbook
TDA1510AQ Discontinued, replaced by TDA1515BQ
TDA1541A Removed from handbook
TDA1602A Discontinued

TEAO0655 Discontinued

TEA0665; TEA0665T Discontinued

TEA6310T Discontinued
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Internet World Wide Web Home Page

WHAT IS IT?
Welcome to our place in cyberspace.

Explore our Web pages and take a look at our product offering of advance High-performance Applications
and Products.

In addition, we offer you the latest information on Products, News, Support, Employment and Offices.
HOW TO REACH US
For access to the Philips Semiconductors Home Page go to the World Wide Web location:

http://www.semiconductors.philips.com/

1996 Nov 15 29



Philips Semiconductors

Fax on Demand

Incoming Calls
---------1

You can hang up now

What is it?
The FAX-on-DEMAND system is a computer facsimile

system that allows customers to receive selected

documents by fax automatically.

How does it work?

To order a document, you simply enter the document
number. This number can be obtained by asking for an
index of available documents to be faxed to you the
first time you call the system.

Our system has a selection of the latest product data
sheets from Philips with varying page counts. As you
know, it takes approximately one minute to FAX one
page. This isn’t bad if the number of pages is less than
10. But if the document is 37 pages long, be ready for
a long transmission!

Philips Semiconductors also maintains product
information on the World-Wide Web. Our home page
can be located at:
http://www.semiconductors.philips.com

Who do | contact if | have a question
about FAX-on-DEMAND?
Contact your local Philips sales office.

1997 Mar 04

30

FAX-on-DEMAND phone numbers:

England 44-181-730-5020

(United Kingdom, ireiand)

France 33-1-40-99-60-60
Italy 39-167-295502
North America 1-800-282-2000

Locations soon to be in operation:
Hong Kong

Japan

The Netherlands
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General

Quality

TOTAL QUALITY MANAGEMENT

Philips Semiconductors is a Quality Company, renowned
for the high quality of our products and service. We keep
alive this tradition by constantly aiming towards one
ultimate standard, that of zero defects. This aim is guided
by our Total Quality Management (TQM) system, the basis
of which is described in the following paragraphs.

Quality assurance

Based on ISO 9000 standards, customer standards such
as Ford TQE and IBM MDQ. Our factories are certified to
1ISO 9000 by external inspectorates.

Partnerships with customers

PPM co-operations, design-in agreements, ship-to-stock,
just-in-time and self-qualification programmes, and
application support.

Partnerships with suppliers

Ship-to-stock, statistical process control and ISO 9000
audits.

Quality improvement programme

Continuous process and system improvement, design
improvement, complete use of statistical process control,
realization of our final objective of zero defects, and
logistics improvement by ship-to-stock and just-in-time
agreements.

ADVANCED QUALITY PLANNING

During the design and development of new products and
processes, quality is built-in by advanced quality planning.
Through failure-mode-and-effect analysis the critical
parameters are detected and measures taken to ensure
good performance on these parameters. The capability of
process steps is also planned in this phase.

1995 Mar 21

PRODUCT CONFORMANCE

The assurance of product conformance is an integral part
of our quality assurance (QA) practice. This is achieved by:

¢ Incoming material management through partnerships

with suppliers.

In-line quality assurance to monitor process
reproducibility during manufacture and initiate any
necessary corrective action. Critical process steps are
100% under statistical process control.

Acceptance tests on finished products to verify
conformance with the device specification. The test
results are used for quality feedback and corrective
actions. The inspection and test requirements are
detailed in the general quality specifications.

Periodic inspections to monitor and measure the
conformance of products.

PRODUCT RELIABILITY

With the increasing complexity of Original Equipment
Manufacturer (OEM) equipment, component reliability
must be extremely high. Our research laboratories and
development departments study the failure mechanisms of
semiconductors. Their studies result in design rules and
process optimization for the highest built-in product
reliability. Highly accelerated tests are applied to the
products reliability evaluation. Rejects from reliability tests
and from customer complaints are submitted to failure
analysis, to result in corrective action.

CUSTOMER RESPONSES

Our quality improvement depends on joint action with our
customer. We need our customer’s inputs and we invite
constructive comments on all aspects of our performance.
Please contact our local sales representative.

RECOGNITION

The high quality of our products and services is
demonstrated by many Quality Awards granted by major
customers and international organizations.
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General

Pro electron type numbering

DISCRETE SEMICONDUCTORS
Basic type number

This type designation code applies to discrete
semiconductor devices (not integrated circuits), multiples
of such devices, semiconductor chips and Darlington
transistors.

FIRST LETTER
The first letter gives information about the material for the
active part of the device.

A Germanium or other material with a band gap of 0.6 to
1eV

Silicon or other material with a band gap of 1 to 1.3 eV

Gallium arsenide (GaAs) or other material with a band
gap of 1.3 eV or more

R Compound materials, e.g. cadmium sulphide.

(@2 "]

SECOND LETTER

The second letter indicates the function for which the
device is primarily designed. The same letter can be used
for multi-chip devices with similar elements.

In the following list low power types are defined by

Rth j-mb > 15 K/W and power types by R j.mp < 15 K/W.
Diode; signal, low power

Diode; variable capacitance

Transistor; iow power, audio frequency

Transistor; power, audio frequency

Diode; tunnel

Transistor; low power, high frequency

O Mmoo >

multiple of dissimilar devices/miscellaneous devices;
e.g. oscillators. Also with special third letter, see under
“Serial number/special third letter”

Diode; magnetic sensitive
Transistor; power, high frequency
Photocoupler

Radiation detector; e.g. high sensitivity
photo-transistor; with special third letter

v Z2r I

(o)

Radiation generator; e.g. LED, laser; with special third
letter

)

Control or switching device; e.g. thyristor, low power;
with special third letter

()

Transistor; low power, switching

-

Control and switching device; e.g. thyristor, power;
with special third letter

September 1994

Transistor; power, switching

Surface acoustic wave device

Diode; multiplier, e.g. varactor, step recovery
Diode; rectifying, booster

Diode; voltage reference or regulator, transient
suppressor diode; with special third letter.

N <XxXscC

SERIAL NUMBER/SPECIAL THIRD LETTER

The number comprises three figures running from 100 to
999 for devices primarily intended for consumer
equipment, or one letter (Z, Y, X, etc.) and two figures
running from 10 to 99 for devices primarily intended for
industrial or professional equipment.(!) The letter has no
fixed meaning, except in the following cases:

A For triacs, after second letter ‘R’ or ‘T’

F  For emitters and receivers in fibre-optic
communication, after second letter ‘G’, ‘P’ or ‘Q’. When
the second letter is ‘G’, the first letter should be defined
in accordance with the material of the main optical
device.

L Forlasers in non-fibre-optic applications, after second
letter ‘G’ or ‘Q’. When the second letter is ‘G’, the first
letter should be defined in accordance with the
material of the main optical device.

O For opto-triacs, after second letter ‘R’

T For 3-state bicolour LEDs, after second letter ‘Q’

W For transient voltage suppressor diodes, after second

letter ‘Z’.

EXAMPLES OF BASIC TYPE NUMBERS

AA112  Germanium, low power signal diode (consumer
type)

ACY32 Germanium, low power AF transistor (industrial
type)

BD232 Silicon, power AF transistor (consumer type)

CQY17 GaAs, light-emitting diode (industrial type)

RPY84 CdS, photo-conductive cell (industrial type).

Version letter(s)

One or two letters may be added to the basic type number
to indicate minor electrical or mechanical variants of the
basic type. The letters never have a fixed meaning, except
that the letter ‘R’ indicates reverse polarity and the letter
‘W’ indicates a surface mounted device (SMD).

(1) When the supply of these serial numbers is exhausted, the
serial number may be expanded to three figures for industrial
types and four figures for consumer types.
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Suffix

Sub-classification can be used for devices supplied in a
wide range of variants, called associated types. The
following sub-coding suffixes are in use:

VOLTAGE REFERENCE AND VOLTAGE REGULATOR DIODES

One letter and one number, preceded by a hyphen (-). The
letter, if required, indicates the nominal tolerance of the
Zener voltage.

1%
2%
5%
10%
E 20%.

In the case of a 3% tolerance, the letter ‘F’ is used.

o0 w >

The number denotes the typical operating (Zener) voltage,
related to the nominal current rating for the entire range.
The letter ‘V’ is used in place of the decimal point.

Example: BZY74-C6V3 or -C10.

TRANSIENT VOLTAGE SUPPRESSOR DIODES

One number, preceded by a hyphen (-). The number
indicates the maximum recommended continuous
reversed (stand-off) voltage, Vg. The letter ‘V’ is used in
place of the decimal point.

Example: BZW70-9V1 or —-39.

The letter ‘B’ may be used immediately after the last
number, to indicate a bidirectional suppressor diode.

Example: BZW10-15B.

CONVENTIONAL AND CONTROLLED AVALANCHE RECTIFIER
DIODES AND THYRISTORS

One number, preceded by a hyphen (-). The number
indicates the rated maximum repetitive peak reverse
voltage, Vrrwm, or the rated repetitive peak off-state
voltage, Vprm, Whichever is the lower. Reversed polarity
with respect to the case is indicated by the letter ‘R’
immediately after the number.

Example: BYT-100 or -100R.

RADIATION DETECTORS

One number, preceded by a hyphen (-). The number
indicates the depletion layer in micrometres (um). The
resolution is indicated by a version letter.

September 1994

Example: BPX10-2A.

ARRAY OF RADIATION DETECTORS AND GENERATORS

One number, preceded by a hyphen (-). The number
indicates the number of basic devices assembled into the
array.

Examples: BPW50-6, BPW50-9, BPW50-12.

HIGH FREQUENCY POWER TRANSISTORS

One number, preceded by a hyphen (-). The number
indicates the supply voltage.

Example: BLU80-24.

INTEGRATED CIRCUITS
Basic type number

This type designation code applies to semiconductor
monolithic, semiconductor multi-chip, thin film, thick film
and hybrid integrated circuits. The basic type number
comprises three letters followed by a serial number.

FIRST AND SECOND LETTERS

Digital family circuits

The first two letters identify the family.(")

Solitary circuits

The first letter divides solitary circuits into:
S Solitary digital circuits

T Analog circuits

U Mixed analog/digital circuits.

The second letter is a serial letter without any further
significance except ‘H’ which stands for hybrid circuits.

Microprocessors

The first two letters identify microprocessors and related
circuits:

MA  Microcomputer or central processing unit
MB  Slice processor (functional slice of microprocessor)

(1) Alogic family is an assembly of digital circuits designed to be
interconnected and defined by its base electrical
characteristics, such as supply voltage, power consumption,
propagation delay, noise immunity.

(2) The first letter ‘S’ should be used for all solitary memories, to
which, in the event of hybrids, the second letter ‘H’ should be
added, for example, SH for bubble memories.
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VD  Related memories

ME  Other related circuits such as interfaces, clocks,
peripheral controllers, etc.

Charge-transfer devices and switched capacitors

The first two letters identify:

\NH  Hybrid circuits

NL  Logic circuits

M  Memories

NS Analog signal processing using switched capacitors

NT  Analog signal processing using charge-transfer
devices

NX  Imaging devices
\NY  Other related circuits.

THIRD LETTER

The third letter indicates the operating ambient
‘emperature range:

A temperature range not specified below
3 Oto+ 70°C

> -55to+125°C

) -25to+ 70°C

= -25to+ 85°C

= -40to+ 85°C

55

~ 1+ QFE o
WT 00 .

1)

f a device has another temperature range, the letter ‘A’ or
1 letter indicating a narrower temperature may be used, for
axample, the range of 0 to +75 °C can be indicated by ‘A’
or ‘B’. Should two devices with the same basic type
wumber both have temperature ranges other than those
specified, one would use the letter ‘A’ and the other the
etter ‘X",

Serial number

This may be a four-digit number assigned by Pro Electron,
or the serial number (which may be a combination of
‘igures and letters) of an existing company type
Jesignation of the manufacturer.

Version letter

A single version letter may be added to the basic type
wumber. This indicates a minor variant of the basic type or
‘he package. The version letter has no fixed meaning
axcept for ‘Z’ which means customized wiring. The
‘ollowing letters are recommended for package variants:

September 1994

Cylindrical

Ceramic dual in-line (CERDIL, CERDIP)
Flat pack (two leads)

Flat pack (four leads)

Quad flat pack (QFP)

Chip on tape (foil)

Plastic dual in-line (DIL)

Quad in-line (QUIL)

Mini pack (SOL, SO, VSO)

Uncased chip.

cCH QO mwWVr IIeOmMoOOo

Two-letter suffix

Atwo-letter suffix may be used instead of a single package
version letter to give more information. To avoid confusion
with serial numbers that end with a letter, a hyphen should
precede the suffix.

FIRST LETTER (GENERAL SHAPE)
Cylindrical

Dual in-line (DIL)

Power DIL (with external heatsink)
Flat pack (leads on two sides)

Flat pack (leads on four sides)
Quad flat pack (QFP)

Diamond (TO-3 family)

Multiple in-line (except dual, triple and quad)
Quad in-line (QUIL)

Power QUIL (with external heatsink)
Single in-line (SIL)

Triple in-line

Leaded chip carrier (LCC)

Leadless chip carrier (LLCC)

Pin grid array (PGA).

< XsSH4H0IOZTXIONMMOO

SECOND LETTER (MATERIAL)
Metal-ceramic

[olNe}

Glass-ceramic
Metal
Plastic.

T =Z
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Examples

PCF1105WP: digital IC; PC family; operating temperature
range —40 to +85 °C; serial number 1105; plastic leaded
chip carrier.

GMB74LS00A-DC: digital IC; GM family; operating
temperature range 0 to +70 °C; company number
74LS00A; ceramic DIL package.

TDA1000P: analog IC; operating temperature range
non-standard; serial number 1000; plastic DIL package.

SAC2000: solitary digital circuit; operating temperature
range —55 to +125 °C; serial number 2000.

September 1994
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RATING SYSTEMS

The rating systems described are those recommended by
the IEC in its publication number 134.

Definitions of terms used
ELECTRONIC DEVICE

An electronic tube or valve, transistor or other
semiconductor device. This definition excludes inductors,
capacitors, resistors and similar components.

CHARACTERISTIC

A characteristic is an inherent and measurable property of
a device. Such a property may be electrical, mechanical,
thermal, hydraulic, electro-magnetic or nuclear, and can
be expressed as a value for stated or recognized
conditions. A characteristic may also be a set of related
values, usually shown in graphical form.

BOGEY ELECTRONIC DEVICE

An electronic device whose characteristics have the
published nominal values for the type. A bogey electronic
device for any particular application can be obtained by
considering only those characteristics that are directly
related to the application.

RATING

A value that establishes either a limiting capability or a
limiting condition for an electronic device. It is determined
for specified values of environment and operation, and
may be stated in any suitable terms. Limiting conditions
may be either maxima or minima.

RATING SYSTEM

The set of principles upon which ratings are established
and which determine their interpretation. The rating
system indicates the division of responsibility between the
device manufacturer and the circuit designer, with the
object of ensuring that the working conditions do not
exceed the ratings.

Absolute maximum rating system

Absolute maximum ratings are limiting values of operating
and environmental conditions applicable to any electronic
device of a specified type, as defined by its published data,
which should not be exceeded under the worst probable
conditions.

1995 Mar 27

These values are chosen by the device manufacturer to
provide acceptable serviceability of the device, taking no
responsibility for equipment variations, environmental
variations, and the effects of changes in operating
conditions due to variations in the characteristics of the
device under consideration and of all other electronic
devices in the equipment.

The equipment manufacturer should design so that,
initially and throughout the life of the device, no absolute
maximum value for the intended service is exceeded with
any device, under the worst probable operating conditions
with respect to supply voltage variation, equipment
component variation, equipment control adjustment, load
variations, signal variation, environmental conditions, and
variations in characteristics of the device under
consideration and of all other electronic devices in the
equipment.

Design maximum rating system

Design maximum ratings are limiting values of operating
and environmental conditions applicable to a bogey
electronic device of a specified type as defined by its
published data, and should not be exceeded under the
worst probable conditions.

These values are chosen by the device manufacturer to
provide acceptable serviceability of the device, taking
responsibility for the effects of changes in operating
conditions due to variations in the characteristics of the

electronic device under consideration.

The equipment manufacturer should design so that,
initially and throughout the life of the device, no design
maximum value for the intended service is exceeded with
a bogey electronic device, under the worst probable
operating conditions with respect to supply voltage
variation, equipment component variation, variation in
characteristics of all other devices in the equipment,
equipment control adjustment, load variation, signal
variation and environmental conditions.

Design centre rating system

Design centre ratings are limiting values of operating and
environmental conditions applicable to a bogey electronic
device of a specified type as defined by its published data,
and should not be exceeded under normal conditions.
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These values are chosen by the device manufacturer to
provide acceptable serviceability of the device in average
applications, taking responsibility for normal changes in
operating conditions due to rated supply voltage variation,
equipment component variation, equipment control
adjustment, load variation, signal variation, environmental
conditions, and variations in the characteristics of all
electronic devices.

The equipment manufacturer should design so that,
initially, no design centre value for the intended service is
exceeded with a bogey electronic device in equipment
operating at the stated normal supply voltage.

1995 Mar 27
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ELECTROSTATIC CHARGES

Electrostatic charges can exist in many things; for
example, man-made-fibre clothing, moving machinery,
objects with air blowing across them, plastic storage bins,
sheets of paper stored in plastic envelopes, paper from
electrostatic copying machines, and people. The charges
are caused by friction between two surfaces, at least one
of which is non-conductive. The magnitude and polarity of
the charges depend on the different affinities for electrons
of the two materials rubbing together, the friction force and
the humidity of the surrounding air.

Electrostatic discharge is the transfer of an electrostatic
charge between bodies at different potentials and occurs
with direct contact or when induced by an electrostatic
field. All of our MOS devices are internally protected
against electrostatic discharge but they can be damaged
if the following precautions are not taken.

WORK STATION

Figure 1 shows a working area suitable for safely handling
electrostatic sensitive devices. It has a work bench, the
surface of which is conductive or covered by an antistatic
sheet. Typical resistivity for the bench surface is between
1 and 500 kQ per cmZ2. The floor should also be covered
with antistatic material. The following precautions should
be observed:

o Persons at a work bench should be earthed via a wrist
strap and a resistor.

All mains-powered electrical equipment should be
connected via an earth leakage switch.

Equipment cases should be earthed.

Relative humidity should be maintained between 50 and
65%.

An ionizer should be used to neutralize objects with
immobile static charges.

RECEIPT AND STORAGE

MOS devices are packed for dispatch in
antistatic/conductive containers, usually boxes, tubes or
blister tape. The fact that the contents are sensitive to
electrostatic discharge is shown by warning labels on both
primary and secondary packing.

1995 Mar 21

The devices should be kept in their original packing whilst
in storage. If a bulk container is partially unpacked, the
unpacking should be performed at a protected work
station. Any MOS devices that are stored temporarily
should be packed in conductive or antistatic packing or
carriers.

ASSEMBLY

MOS devices must be removed from their protective
packing with earthed component pincers or short-circuit
clips. Short-circuit clips must remain in place during
mounting, soldering and cleansing/drying processes. Do
not remove more devices from the storage packing than
are needed at any one time. Production/assembly
documents should state that the product contains
electrostatic sensitive devices and that special precautions
need to be taken.

During assembly, ensure that the MOS devices are the last
of the components to be mounted and that this is done at
a protected work station.

All tools used during assembly, including soldering tools

and solder baths, must be earthed. All hand tools should
be of conductive or antistatic material and, where possible,
should not be insulated.

Measuring and testing of completed circuit boards must be
done at a protected work station. Place the soldered side
of the circuit board on conductive or antistatic foam and
remove the short-circuit clips. Remove the circuit board
from the foam, holding the board only at the edges. Make
sure the circuit board does not touch the conductive
surface of the work bench. After testing, replace the circuit

board on the conductive foam to await packing.

Assembled circuit boards containing MOS devices should
be handled in the same way as unmounted MOS devices.
They should also carry warning labels and be packed in
conductive or antistatic packing.
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(1)

&) ﬁ @)

@3)

(6)

(4)

(1) Earthing rail.

(2) Resistor (500 kQ + 10%, 0.5 W).

(3) lonizer.

(4) Work bench.

(5) Chair.

(6) Wrist strap.

(7) Electrical equipment. .
(8) Conductive surface/antistatic sheet.
(9) Antistatic floor.

Fig.1 Protected work station.
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Matchbox global FM tuner - OM5610
________________________________________________________________________________________________________________|]

FEATURES ORDERING INFORMATION

e Local/DX switching to improve large signal handling on UNIT FREQUENCY (MHz) BUS
FM when an outdoor antenna or cable network is -
connected OM5610 87.5t0 108 3-wire bus

o MPX-RDS signal available
e The module meets the “FCC regulations”
Small size.

GENERAL DESCRIPTION

The OM5610 is a global FM-radio tuner (except Japan)
which includes a brand new concept in tuning techniques.
The new tuning concept combines the advantages of hand
tuning together with electronic facilities and features.

TOP VIEW

RF ground
o o o o o o )[]
NEEECEDICEO
RF input @ o o
3 4
()8 ¢
— |7 8
L3 ®
[:]Lﬁ—f’z-
-2 O~

MBH887

Fig.1 OM5610 connectors.

1997 Apr 25 42
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OM5610

PINNING
PIN DESCRIPTION
1 ground
2 ground
3 WREN
4 CLCK
5 STEREO
6 DATA
7 supply voltage (+5 V)
8 supply voltage (+12 V)
9 audio right output
10 ground
11 audio left output
12 MPX-RDS

1997 Apr 25
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ISO/MPEG Audio Source Decoder

SAA2502

CONTENTS

1 FEATURES

2 APPLICATIONS

3 GENERAL DESCRIPTION

4 ORDERING INFORMATION

5 BLOCK DIAGRAM

6 PINNING

7 FUNCTIONAL DESCRIPTION

71 Basic functionality

7.2 Clock generator module

7.21 External sample clock

722 Free running internal sample clock

7.2.3 Locked internal sample clock

724 Limited sampling frequency support for internal
sampling clocks

7.3 Input interface module

7.3.1 Master input mode

7.3.2 Slave input mode

7.3.3 Buffer controlled input mode

7.4 Decoder core

7.4.1 Frame synchronization to input data streams

7.4.2 Master input mode bit rate generation

7.4.3 Sample clock generation

7.4.4 Decoder precision

7.4.5 Scale factor CRC protection

7.4.6 Handling of errors in the coded input data

7.4.7 Dynamic range compression

7.4.8 Baseband audio processing

7.4.9 Decoder latency time

7.5 Output interface module

7.5.1 12S output

752 SPIDF output

7.5.3 Bit serial analog output

7.6 Control interface module

7.6.1 Resetting

7.6.2 Interrupts

7.6.3 Microcontroller interface

7.6.4 Initialization

7.6.5 Transfer protocols

7.6.6 Local registers

8 APPENDIX

8.1 L3 interface specification

8.1.1 Introduction

8.1.2 Example of a data transfer

8.1.3 Timing requirements

8.1.4 Timing
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9
10
11
111
12
13
14

141
14.2
14.3
14.4

15
16

LIMITING VALUES

DC CHARACTERISTICS

AC CHARACTERISTICS

Host interface: CDATA, CCLK and CMODE
APPLICATION INFORMATION

PACKAGE OUTLINE

SOLDERING

Introduction

Reflow soldering

Wave soldering
Repairing soldered joints
DEFINITIONS

LIFE SUPPORT APPLICATIONS



Philips Semiconductors

Preliminary specification

ISO/MPEG Audio Source Decoder

SAA2502

FEATURES

Low sampling frequency decoding possibilities (24 kHz,
22.05 kHz and 16 kHz) of MPEG2 are supported

A variety of output formats are supported: 12S, SPDIF
and 256 or more times oversampled bit serial analog
stereo

Automatic internal dynamic range compression
algorithm using programmable compression
parameters

Non byte-aligned coded input data is handled

Built-in provisions to generate high quality sampling
clocks for all six supported sampling frequencies; these
sampling clocks may locked to an external PLL to

support an extensive list of input data reference clock
frequencies

Bit-rate and sampling-rate settings may be overruled by
the microcontroller while the SAA2502 is trying to
establish frame synchronization

Input interface mode which requests data based on
input buffer content, enables the handling of variable
bit-rate input streams and input data offered in (fixed
length) bursts

An interrupt output pin which can generate interrupt
requests at the occurrence of various events;
consequently polling by the microcontroller is not
needed in most situations

L3 and the I2C-bus microcontroller interface protocols
are supported

The control interface is always fully operational (also
while STOP is asserted)

CRC protection of scale factors is provided for all
supported sample frequencies.

4 ORDERING INFORMATION

2 APPLICATIONS

Astra Digital Radio (ADR)

Digital Audio Broadcast (DAB)

Digital Versatile Disc (DVD)

Digital Video Broadcast (DVB)

General purpose MPEG2 audio decoding.

3 GENERAL DESCRIPTION

The SAA2502 is a second generation ISO/MPEG audio
source decoder. The device specification has been
enhanced with respect to the SAA2500 and SAA2501 ICs
and therefore it offers in principle all features of its
predecessors.

It supports layer | and Il of MPEG1 and the MPEG2
requirements for a stereo decoder.

PACKAGE
TYPE NUMBER
NAME DESCRIPTION VERSION
SAA2502H QFP44 plastic quad flat package; 44 leads (lead length 1.3 mm); SOT307-2
body 10 x 10 x 1.75 mm

1997 Apr 18 45
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ISO/MPEG Audio Source Decoder SAA2502

5 BLOCK DIAGRAM

MCLKIN  X220UT VDD1 VDD3 CDATA CMODE STOP
MCLKOUT | MCLK24 | X22IN PHDIF |VDD2| REFCLK CCLK| INT | RESET
|
31 (32|20 |[27]26 23 [18[30]44 |22 (8 [7 [0 [10]12][11
4 VvV v 4 v 4 4 :V Y vy A Y VY _413___1-0‘
41
1 —+—1—TDO
FSCLK < PHASE 24
e CLOCK GENERATOR || comPA- |—«—| DiviDeER oAy o Tex
FSCLKIN > RATOR <1 Tms
Tco —149, —~2 TRsT
o122 SAA2502 >3 sp
> 2 SCK
15 H—ws
CD > 6
CDEF 17 > - ENSCP(?S:ER > SPDIF
19 DEQUANTI-
cDsY > INPUT DEMULTH- ZATION %ﬁ‘gg‘iﬁg ]
cooL — s INTERFACE [ | PLEXER [ AND [ JBBaN <] N,
R E SCALING piGITAL-TO- | 38 oo
13 L»| ANALOG 34
CDRQ < CONVERTER [—> = RGTPOS
> RGTNEG
ﬁa T28 lT:tZ +37 fae
4} 7/]7 I | MGE469
GND1  GND2  GND3 REFP REFN
Fig.1 Block diagram.
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6 PINNING
SYMBOL PIN DESCRIPTION

FSCLK 1 sample rate clock output; buffered signal

SCK 2 baseband audio data I2S clock output

SD 3 baseband audio I?S data output

WS 4 baseband audio data 12S word select output
TRST 5 boundary scan test reset input

SPDIF 6 SPDIF baseband audio output

CCLK 7 L3 clock/I2C-bus bit clock input

CDATA 8 L3 data/I2C-bus serial data input/output; note 1
CMODE 9 L3 mode (address/data select input)

INT 10 interrupt request output; active LOW; note 1
RESET 11 master reset input

STOP 12 soft reset/stop decoding input

CDRQ 13 coded data request output

CDCL 14 coded data bit clock input/output; note 2

CD 15 MPEG coded data input

GND1 16 ground 1

CDEF 17 coded data error flag input

Vpp1 18 supply voltage 1

CDSY 19 coded data byte or frame sync input

CDVAL 20 coded data valid flag input

T™S 21 boundary scan test mode select input
REFCLK 22 PLL reference clock input

PHDIF 23 PLL phase comparator output; note 2

TCK 24 boundary scan test clock input

FSCLKIN 25 sample rate clock input

X22IN 26 22.579 MHz clock oscillator input or signal input
X220UT 27 22.579 MHz clock oscillator output

GND2 28 ground 2

MCLK24 29 master clock frequency indication input

Vbp2 30 supply voltage 2

MCLKOUT 31 master clock oscillator output

MCLKIN 32 master clock oscillator input or signal input
TDI 33 boundary scan test data input

RGTPOS 34 analog right channel positive output

RGTNEG 35 analog right channel negative output

REFN 36 low reference voltage input for analog outputs
REFP 37 high reference voltage input for analog outputs
LFTNEG 38 analog left channel negative output

LFTPOS 39 analog left channel positive output

TCO 40 factory test scan chain control 0 input

1997 Apr 18
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ISO/MPEG Audio Source Decoder SAA2502
SYMBOL PIN DESCRIPTION

TDO 41 boundary scan test data output

GND3 42 ground 3

TCH 43 factory test scan chain control 1 input

Vbp3 44 supply voltage 3

Notes

1. Output type is: open-drain.
2. Output type is: 3-state.

® © o @
8 BooREELEEE
Lp5epLLREERR
BI[=lR][=] =18l [8] &l 8] [8] [5]
/
FSCLK [1] 33] DI
sck [2] [32] MCLKIN
sp [3] [31] McLkouT
ws [4] [30] Vpp2
TRST [5 | [20] MCLK24
SPOIF [6] SAA2502 28] GND2
COLK [7] [27] x220UT
CDATA [8] 26] x22IN
CMODE [ 9| [25] FSCLKIN
iNT [10] [24] TCK
RESET [11] [23] PHDIF

cocL [14]

co [15]
GND1 [16]
coEF [17]
Vo1 [18]
cosy [19]

CDVAL [20]

MGE468

sToP [12]
cora [13]
™s [21]
REFCLK [22]

Fig.2 Pin configuration.
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Video CD (VCD) decoder

SAA2510

FEATURES

(With standard microcode loaded)

» Decoding and display of MPEG1 video streams
(constrained parameters)

Decoding of MPEG audio streams (layer il)

Decoding, storage (compressed) and display of
high-resolution still pictures of 704 x 576 pixels

Requires only 4 Mbits of external 70 ns DRAM
Audio transparency mode for CD-DA discs
On-screen display capability

Play options:

— Play
— Stop
Pause/continue

Slow-motion forward
Scan forward

Scan backward.

¢ Supports auto-pause feature

Disc interface: Philips I12S, EIAJ, MEC formats and
IEC 958 (EBU) interface

Separate error flag input (EFIN) and data valid input
(NDAV)

Performs basic block decoder functions:

— serial-to-parallel conversion
— sync detection

descrambling
EDC calculation
error-correction for mode 2 form 1 sectors

header and sub-header interpretation.
e 12C-bus interface

Video output YUV 4 : 2 : 2 format. DMSD bus
compatible

Also supports CCIR656 video interface, including line
and field timing codes

Audio output: 44.1 kHz. 16, 18 or 20 bits per audio
sample in Philips 12S, Sony or MEC formats

ORDERING INFORMATION

EBU audio output, fully transparent from input to output
in CD-DA mode and generated in MPEG mode

Downloadable microcode for internal controllers

L]

Internal video timing generator

Requires 40 MHz crystal for system clock generation

Requires 27 MHz crystal or external 27 MHz source for
video timing generation

Requires 16.9344 MHz (384 x 44.1 kHz) clock locked to
CD drive

Internal generation of 90 kHz MPEG clock

o Capability of sharing external DRAM by 3-stating all
DRAM pins.

APPLICATION
¢ Dedicated video CD players.

GENERAL DESCRIPTION

MPEG1 audio and video CD (VCD) decoder, intended for
use in low-cost dedicated video CD players. When used
with a 4 Mbit DRAM and a digital video encoder, the
decoder adds the required functionality to a CD decoder to
implement a low-cost video CD player capable of playing
discs coded to version 2.0 of the video CD specification.
The SAA2510 is an I12C-bus controlled chip and features
serial data input in four common bus formats. It provides
digital video output in CCIR601 and 656 formats.

A bit-mapped on-screen display is provided and output
video timing can be 525 lines/30 frames per second or
625 lines/25 frames per second. The chip is microcode
programmable for feature enhancement.

PACKAGE
TYPE NUMBER
NAME DESCRIPTION VERSION
SAA2510 QFP100 | plastic quad flat package; 100 leads (lead length 1.95 mm); SOT317-1
body 14 x 20 x 2.7 mm; high stand-off height

1996 May 21
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Video CD (VCD) decoder SAA2510

QUICK REFERENCE DATA

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vbp3 supply voltage 3.0 33 3.6 Vv
Vops supply voltage 4.5 5.0 5.5 Vv
Ipp supply current - tbf - mA
fxtat s system clock crystal frequency - 40.0 - MHz
fxtal v video clock crystal frequency - 27.0 - MHz
fi audio clock input frequency - 16.9344 - MHz
Tamb operating ambient temperature —-20 - +70 °C

1996 May 21 50
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SAA2510

Video CD (VCD) decoder

BLOCK DIAGRAM
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Preliminary specification

Video CD (VCD) decoder SAA2510
PINNING
SYMBOL PIN DESCRIPTION
uUve 1 video UV bus output bit 6;
16-bit video output mode: the UV bus outputs alternating U and V chroma samples
at 13.5 Mbytes/s
CCIR656 mode: this bus is not used (inactive)
uvs 2 video UV bus bit 5
uv4 3 video UV bus bit 4
uv3 4 video UV bus bit 3
uv2 5 video UV bus bit 2
uv1 6 video UV bus bit 1
uvo 7 video UV bus bit 0
Vpps 8 5 V external pad power supply
CSYNC 9 composite sync output; 525 lines/60 Hz or 625 lines/50 Hz
Vsss 10 0 V external pad power supply
TLSAND 11 two-level Sandcastle (composite blanking) output; requires external resistor network
to define horizontal/vertical blanking level
EBUOUT 12 IEC 958 digital audio output
DAOUT 13 12S data; digital audio output
WSOUT 14 12S word select digital audio output
Vpp3 15 +3 V internal power supply
CcLouT 16 128 bit clock output
Vss 17 0 V internal power supply
AUDIOCLK 18 16.9 MHz audio clock input
Vbps 19 5 Vinternal power supply
EBUIN 20 EBU (IEC 958) input
CLIN 21 12S bit clock input
WSIN 22 12S word select input
DAIN 23 12S digital data input
Vpp3 24 +3 V internal power supply
EFIN 25 error flag input from 12S source
Vss 26 0 V internal power supply
RESET 27 active low reset input
DRAMON 28 DRAM pin 3-state control input; also 3-states video outputs and some timing signals
WT 29 active low open drain interrupt request to host microcontroller
NDAV 30 data not valid input (data on I12S or EBU input not valid)
ASEL 31 12C-bus address select pin
SDA 32 12C-bus data pin
Vbps 33 5 V external pad power supply
SCL 34 12C-bus clock input
Vsss 35 0 V external pad power supply
DR15 36 DRAM data input/output bit 5
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Video CD (VCD) decoder SAA2510
SYMBOL PIN DESCRIPTION

DR14 37 DRAM data input/output bit 14
DR13 38 DRAM data input/output bit 13
DR12 39 DRAM data input/output bit 12
DR11 40 DRAM data input/output bit 11
DR10 41 DRAM data input/output bit 10
DR9 42 DRAM data input/output bit 9
Vpps 43 5 V external pad power supply
DR8 44 DRAM data input/output bit 8
Vsss 45 0 V external pad power supply
DR7 46 DRAM data input/output bit 7
DR6 47 DRAM data input/output bit 6
DR5 48 DRAM data input/output bit 5
DR4 49 DRAM data input/output bit 4
DR3 50 DRAM data input/output bit 3
DR2 51 DRAM data input/output bit 2
DR1 52 DRAM data input/output bit 1
DRO 53 DRAM data input/output bit 0
Vsss 54 0 V external pad power supply
CAS 55 DRAM column address strobe
Vbps 56 5 V external pad power supply
A8 57 DRAM row/column address pin A8
A7 58 DRAM row/column address pin A7
A6 59 DRAM row/column address pin A6
A5 60 DRAM row/column address pin A5
A4 61 DRAM row/column address pin A4
Vpp3 62 +3 V internal power supply
w 63 active low DRAM write strobe
Vss 64 0V internal power supply
RAS 65 DRAM row address strobe
Vpps 66 5 V internal power supply
A3 67 DRAM row/column address pin A3
Vsss 68 0 V external pad power supply
A2 69 DRAM row/column address pin A2
Vbps 70 5 V external pad power supply
Al 71 DRAM row/column address pin A1
AO 72 DRAM row/column address pin AQ
Vbpos 73 3 Vinternal power supply for oscillator
Sys_osc_0 74 oscillator input pin; 40 MHz oscillator
Vss 75 0V internal power supply
Sys_osc_1 76 oscillator output pin; 40 MHz oscillator
TP1 77 factory test pin; connect to ground
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Video CD (VCD) decoder SAA2510
SYMBOL PIN DESCRIPTION
TP2 78 factory test pin; connect to ground
CDIR 79 clock direction control pin; when high, CLK27 is an output
CREF 80 clock qualifier output; 13.5 MHz timing signal used in 16-bit video output mode; can
also be used as 13.5 MHz video sample clock
Vsss 81 0 V external pad power supply
CLK27 82 27 MHz clock input or output; direction controlled by CDIR pin
Vpps 83 5 V external pad power supply
Vid_osc_0 84 oscillator pin; 27 MHz; input pin
Vss 85 0 V internal power supply
Vid_osc_1 86 oscillator pin; 27 MHz; output pin
Vbpos 87 3 V internal power supply for oscillator
Y7 88 video Y bus output bit 7
DMSD mode: the Y bus outputs luminance samples at 13.5 Mbytes/s
CCIR656 mode: this pin supplies multiplexed chrominance and luminance
(27 Mbytes/s)
Y6 89 video Y bus bit 6
Y5 90 video Y bus bit 5
Y4 91 video Y bus bit 4
Y3 92 video Y bus bit 3
Y2 93 video Y bus bit 2
Y1 94 video Y bus bit 1
YO 95 video Y bus bit 0
Vsss 96 0 V external pad power supply
HREF 97 horizontal (line) timing reference signal; high during active video part of line, low
during line blanking
Vpps 98 5 V external pad power supply
VSYNC 99 vertical (field/frame) timing reference signal; high during vertical blanking interval of
field
uvz 100 video UV bus output bit 7
DMSD mode: the UV bus outputs alternating U and V chroma samples at
13.5 Mbytes/s
CCIR656 mode: this bus is not used (inactive)
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Video CD (VCD) decoder SAA2510
o o o ZI
L 2 84 3 83,588 g
520 Peropypeer PELELZYL
EIEERIEEIERIEERIEEREIEIERIER
uve D_—( 80] CREF
uvs [2] [79] CDIR
uv4 [3] [78] TP2
uvs [4] [77] TP1
uv2 5] [76] Sys_osc_1
uvi (6] [75] Vss
uvo [7 [74] Sys_osc_0
Vpps [8] 73] Vbpo3
CSYNC [9] 72] A0
Vsss [10] 71] A1
TLSAND [11] 170] Vpps
EBUOUT [12] [69] A2
DAOUT [13] [68] Vsss
wsouT [14] 67] A3
Vpps [15] [66] VoDS5
SAA2510 _—
cLouT [16] 65] RAS
Vs [17] [ 64] Vss
AUDIOCLK [18] 63] W
Vops [19] [62] VoD3
EBUIN [20] [61] A4
CLIN [21] [60] AS
WSIN [22] 155] A8
DAIN [23 58] A7
Vbps [24] [57] A8
EFIN [25] 56] Vbps
Vss [26] [ 55] CAS
RESET [27] [54] Vsss
DRAMON [28]] | 53] DRO
INT [29] 52] DR1
NDAV [30] [ 51] DR2

MGE324

ASEL [31]
SDA [32]
scL [34]

Vsss [35]

DR15 [36]]

DR14 [37]

DR13 [3_—81

DR12 [39]

DR11 [40]

DR10 [41]
DRo [42]

Vpps [43]
DR8 [44 |

Vsss [45]
DR7 [46
DR6 [47 ]
DR5 [48]
DR4 [49]
DR3 [50]

Vpps [33]

Fig.2 Pin configuration.
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Stereo filter and codec for MPEG layer 1

audio applications

FEATURES

o Stereo filtering and codec functions in a single chip

o MPEG coded interface

o Filtered data interface

» Baseband audio data interface
e LT interface to microcontroller
e Clock generator

e Low operating voltage capability.

ORDERING INFORMATION

Preliminary specification
]

GENERAL DESCRIPTION

SAA2520

The SAA2520 performs the sub-band filtering and audio

frame codec functions to provide efficient audio

compression/decompression for MPEG (11172-3) Layer1
applications. It is capable of functioning as a stand-alone
decoder but requires the addition of an adaptive masking

threshold processor (SAA2521) in order to function as a
highly efficient encoder.

EXTENDED TYPE PACKAGE
NUMBER PINS PIN POSITION MATERIAL CODE
SAA2520GP(M 44 QFP plastic SOT205AG
Note
1. SOT205-1; 1996 August 26.
CLK24  X220UT  X240UT
ckz2 1 xean 1 xean Vpp
'y |
38 [39 |40 |41 |42 [43 lze,44
y
1 81, seoa
FS256 +——» CLOCK GENERATOR
SAA2520 SUB-BAND °l, seoL
SERIAL 10
; INTERFACE |« > SBWS
SBDIR » -
seeF —1 N » SBMCLK
3
STEREO 2
SUB.BAND —=1 » MUTEDAC
FILTER CODEC 3
PROCESSOR ——> DEEMDAC
4
- : . 21, ATTDAC
sws «422
_ |19 | BASEBAND FILTERED MICROPROGESSOR
scL » (SERIAL DATA INTERFACE & CONTROL
INTERFACE INTERFACE .
21
SDA <
A A y 3 -~ A Y
5,37 18 |17 |16 |15 |14 |13 |36 |35 |34 |33 [32 |22 |29 |e wLB125
%2 v v v
Vss | FoaF FRESET | SYNCDAI| LTCNTO | LTCLK |PWRDWN | URDA
FDAC  FSYNC FDIR  LTCNT1 LTENA LTDATA  RESET
Fig.1 Block diagram.
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Stereo filter and codec for MPEG layer 1

: L SAA2520
audio applications

3z3z38y ,58¢%
Be38833888 ¢
B[RRI =] =1[B] (8] 5 8] [8] [3]

/

FS256 [ 1] [33] LTCLK
MUTEDAG [ 2] [32] LTDATA
DEEMDAC [ 3| 31] To

ATTDAC [4] [30] T1
Vss [5] [29] RESET

URDA [ 6] SAA2520 28] Vpp

SBDIR [ 7] [27] DSCo

SBDA [ 8] [26] DsC1

sBCL [ 9] [25] DSG2

sBws [10] [24] Dsc3
sBeF [11] 23] Dsc4

MLB126

FOIR [14]
FRESET [15]
FSYNC [1g]
FoaF [17]
FDAC [18]
scL [19]
sws [20}
sDA [21]
PWRDWN [22]

SBMCLK [12]
SYNCDAI [13]

Fig.2 Pin configuration.

AUDIO
AMPLIFIER
digital audio interface
DAC
control

MPEG interface MPEG
SAA2520 « source

system micro interface

MICROCONTROLLER power down
reset MLB127

Fig.3 MPEG decoder system data flow diagram.
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Stereo filter and codec for MPEG layer 1

. " SAA2520
audio applications
PINNING
SYMBOL PIN DESCRIPTION TYPE
FS256 1 (Filtered)-I12S clock; 256 x sample frequency. 12 mA 3-state output + CMOS /0
input with pull-down
MUTEDAC 2 DAC control/output expander (6]
DEEMDAC 3 DAC control/output expander (o}
ATTDAC 4 DAC control/output expander (0]
Vss 5 supply ground (0 V)
URDA 6 unreliable drive processing data; CMOS level |
SBDIR 7 sub-band I2S direction: (SWBS, SBCL, SBDA); CMOS level |
SBDA 8 sub-band I2S data; 4 mA, 3-state output + CMOS input with pull-down /0
SBCL 9 sub-band I2S bit clock; 4 mA, 3-state output + CMOS input with pull-down /0
SBWS 10 | sub-band I2S word select; 4 mA, 3-state output + CMOS input with pull-down /0
SBEF 11 sub-band I2S byte error flag; CMOS level |
SBMCLK 12 | sub-band I2S clock, 6.144 MHz locked to FS256; 8 mA, 3-state output + CMOS (0}
input with pull-down
SYNCDAI 13 | DAI synchronization pulse (0]
FDIR 14 | (Filtered)-I12S direction: (FDAC, FDAF, SDA); (0]
FRESET 15 | reset signal for SAA2521 (]
FSYNC 16 | Filtered-I2S sync signal for SAA2521 (o}
FDAF 17 | Filtered-I2S sub-band filter data; 4 mA, 3-state output + CMOS input with 110
pull-down
FDAC 18 | Filtered-I2S sub-band codec data; 4 mA, 3-state output + CMOS input with 110
pull-down
SCL 19 1128 hit clock; 4 mA, 3-state output + CMOS input with pull-down /o]
SWSs 20 |I12S-word select; 4 mA, 3-state output + CMOS input with pull-down 110
SDA 21 12S baseband data filter; 4 mA, 3-state output + CMOS input with pull-down 110
PWRDWN 22 | power-down mode; CMOS level |
DSC4 23 |testpin
DSC3 24 |test pin
DSC2 25 |testpin
DSC1 26 |testpin
DSCO 27 |test pin
Vbp 28 | positive supply voltage (+5 V)
RESET 29 | system reset; CMOS level with pull-down and hysteresis |
T 30 | test pin; do not connect
TO 31 test pin; do not connect
LTDATA 32 | LT interface data; 4 mA, 3-state output + CMOS input with pull-down 110
LTCLK 33 | LT interface bit clock; CMOS level |
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Stereo filter and codec for MPEG layer 1

. . SAA2520
audio applications
SYMBOL PIN DESCRIPTION TYPE

LTENA 34 | LT interface enable; CMOS level |
LTCNTO 35 | LT interface control; CMOS level I
LTCNT1 36 | LT interface control; CMOS level |
Vss 37 | supply ground (0 V)
CLK22 38 |22.5792 MHz buffered output (0]
CLK24 39 |24.576 MHz buffered output (@]
X22IN 40 |22.5792 MHz crystal input |
X220UT 41 [ 22.5792 MHz crystal output (0]
X24IN 42 | 24.576 MHZ crystal input I
X240UT 43 | 24.576 MHz crystal output (o]
Vpp 44 | positive supply voltage (+5 V)
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Masking threshold processor for MPEG

SAA2521

layer 1 audio compression applications

FEATURES

Microcontroller interface
I2S-interfaces

correction (for 44.1 kHz)

e 4V nominal operating voltage capability.

ORDERING INFORMATION

Stereo or 2-channel mono encoding
Status may be read continuously

Reduced power consumption

GENERAL DESCRIPTION

The SAA2521 performs the adaptive allocation and
scaling function for calculating the masking thresholds and
sub-band sample accuracy in MPEG layer 1 applications.
The SAA2521 is intended for use in conjunction with the
stereo filter codec SAA2520.

Allocation algorithm including optional emphasis

EXTENDED TYPE PACKAGE
NUMBER PINS PIN POSITION MATERIAL CODE
SAA2521GP 44 QFP plastic SOT205AG™M
Note

1. SOT205-1; 1996 August 23.
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Preliminary specification

Masking threshold processor for MPEG
layer 1 audio compression applications

SAA2521

SWS —+

1 Voo

[ 14,24,20

FS256 —»

FDAF <

A T ‘

v v

NODONE —»

INTERFACE

33
32

» FDAC
— SCL

COMPENSATION DELAY

INTERFACE

RESOLO—»

RESOL1 ]
FDIR

FRESET

FSYNC
SCALE

TEST3

TEST4

CONTROL

SAA2521

ALLOCATION AND
SCALING
CALCULATION

Y

LTDATA«
LTCNT1

LTCNTO

LTENA

LTCLK
CLK24

LTDATAC
LTCNT1C
LTCNTOC
LTENC
LTCLKC
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4

LT INTERFACE

v

A

v
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Fig.1 Block diagram.
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Masking threshold processor for MPEG

. . I SAA2521
layer 1 audio compression applications
cuw B oo
) . . a®e g B Z%
LS EgRERR
FlEIFIEIEIEEIEEEE
/
LTenTt 1] [33] FDAC
LTCNTO [ 2] [32] scL
LTENA [3] [31] sws
LTCLK [4] [30] PWRDWN
LTDATA [5] [20] TEST10
Vss [€] SAA2521 28] TESTO
LrenTic [7] 27] TESTS
LTonToc [8] 26] CLk24
LTenc [9] 25] Vss
Lrewke [} 24] Vpp
LTDATAC [11] 23] RESET
22 2] [STS]18] werss
FhB8EEEREEZ233
w w W owwwwas ono
- FFFFF§WWU
z
Fig.2 Pin configuration.
AUDIO AUDIO
SOURCE AMPLIFIER
digital audio interface
ADC/DAC
control
SAA2520 MPEG interface| ~ MPEG
and < source/
system micro interface | SAA2521 receiver
MICROCONTROLLER power down
reset
MLB138
Fig.3 MPEG codec system data flow diagram.
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Masking threshold processor for MPEG

. . _ SAA2521

layer 1 audio compression applications

PINNING
SYMBOL PIN DESCRIPTION TYPE

LTCNT1 1 mode control 1, microcontroller interface input |
LTCNTO 2 mode control 0, microcontroller interface input |
LTENA 3 enable microcontroller interface input |
LTCLK 4 bit clock microcontroller interface input |
LTDATA 5 data, microcontroller interface (3-state inputs/outputs) /0
Vss 6 supply ground (0 V)
LTCNT1C 7 control 1; microcomputer interface (o]
LTCNTOC 8 control 0; microcomputer interface (o]
LTENC 9 enable microcontroller interface (o]
LTCLKC 10 bit clock; microcontroller interface (o)
LTDATAC 11 data; microcontroller interface, (3-state inputs/outputs) 1/10
TEST1 12 test output; do not connect
TEST2 13 test output; do not connect
Vpp 14 positive supply voltage (+ 5 V)
TEST3 15 test mode input; to be connected to Vpp
TEST4 16 test mode input; to be connected to Vpp
TESTS 17 test input; to be connected to Vgg
TEST6 18 test input; to be connected to Vgg
TEST7 19 test input; to be connected to Vgg
NODONE 20 no done state selection input |
RESOLO 21 resolution selection 0 input |
RESOL1 22 resolution selection 1 input !
RESET 23 active HIGH reset input |
Vpp 24 positive supply voltage (+ 5 V)
Vss 25 supply ground (0 V)
CLK24 26 24.576 MHz processing clock input |
TEST8 27 test input; to be connected to Vgg
TEST9 28 test input; to be connected to Vg
TEST10 29 test input; to be connected to Vgg
PWRDWN 30 power-down input |
SWS 31 word selection input; (Filtered) - 12S-interface |
SCL 32 bit clock input; (Filtered) - 12S-interface |
FDAC 33 filtered data (Filtered) - 12S-interface (3-state inputs/outputs) 1/10
FDAF 34 filtered data (Filtered) - 12S-interface (3-state inputs/outputs) /0
FSYNC 35 sub-band synchronization on (Filtered) - I12S-interface, input |
FRESET 36 reset signal input from SAA2520 |
FDIR 37 direction of the 12S-interface; input |
SCALE 38 scale factor index select (note 1) |
FS256 39 system clock input; sample frequency x 256 |
Vpp 40 positive supply voltage (+ 5 V)
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. . o SAA2521
layer 1 audio compression applications
SYMBOL PIN DESCRIPTION TYPE
n.c. 41 not connected
n.c. 42 not connected
n.c. 43 not connected
Vss 44 supply ground (0 V)
Note to the Pinning Description

1. The scale input must be set LOW for use with the SAA2521.
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Digital Video Encoder (ConDENC) SAA7120; SAA7121

FEATURES

e Monolithic CMOS 3.3 V (5 V) device
* Digital PAL/NTSC encoder
o System pixel frequency 13.5 MHz

¢ Accepts MPEG decoded data on 8-bit wide input port;
input data format Cb-Y-Cr (CCIR 656), SAV and EAV

e Three DACs forY, C and CVBS, two times oversampied
with 10 bit resolution

¢ Macrovision Pay-per-View copy protection system rev.7
and rev.6.1 as option.

This applies to SAA7120 only. The device is protected
by USA patent numbers 4631603, 4577216 and
4819098 and other intellectual property rights. Use of

* Real time control of subcarrier
o Cross colour reduction filter

¢ Closed captioning encoding and WST- and
NABTS-Teletext encoding including sequencer and filter

e Line 23 wide screen signalling encoding
o Fast I2C-bus control port (400 kHz)
Encoder can be master or slave

Programmable horizontal and vertical input
synchronization phase

Programmable horizontal sync output phase
Internal colour bar generator (CBG)

e 2 x 2 bytes in lines 20 (NTSC) for copy guard
management system can be loaded via I2C-bus

e Down-mode of DACs

Controlled rise/fall times of synchronization and
blanking output signals

QUICK REFERENCE DATA

the Macrovision anti-copy process in the device is

licensed for non-commercial home use only.

Reverse engineering or disassembly is prohibited.
Please contact your nearest Philips Semiconductors
sales office for more information.

o QFP44 package.

GENERAL DESCRIPTION

The SAA7120; SAA7121 encodes digital YUV video data
to an NTSC or PAL CVBS or S-Video signal.

The circuit accepts CCIR compatible YUV 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 DACs.

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vbpa analog supply voltage 3.1 3.3 3.5 \)
Vbop digital supply voltage 3.0 3.3 3.6 \Y
loba analog supply current - - 62 mA
bbb digital supply current - - 38 mA
\ input signal voltage levels TTL compatible
Vo(p-p) analog output signal voltages Y, C, and CVBS without load 1.2 1.35 1.45 Vv

(peak-to-peak value)
R load resistance 75 - 300 Q
ILE LF integral linearity error - - +3 LSB
DLE LF differential linearity error - - +1 LSB
Tamb operating ambient temperature 0 - +70 °C
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Digital Video Encoder (ConDENC) SAA7120; SAA7121

ORDERING INFORMATION

TYPE PACKAGE
NUMBER NAME DESCRIPTION VERSION
SAA7120; QFP44 plastic quad flat package; 44 leads (lead length 2.35 mm); SOT307-2
SAA7121 body 10 x 10 x 1.75 mm
BLOCK DIAGRAM
VDDA,
RCV1 TTXRQ XTALO LLC  Vppao,
— A
RESET SDA SCL SA rovz T xcrk T xTau Vopas VDDA4
'y 'y A
40 [42 [41 [21 7 |8 [43 (37 |34 (354 25, 28, |36
L 2 A 4 L 2 v Yy v A 4 31
12C-BUS SYNC
INTERFACE SAA7120 CLOCK
2C-bus SAA7121 Y 2Cbus
control clock control
and timing
mp7 |9to 16 - AR LR oureur — 5 :‘; »CcvBS
to ENCODER > >
MPO MANAGER CoCr c. INTERFACE - A 24|
12C-bus 12C-bus
control 4 4 control
w“ 2C-bus 32,33] Vssai
TTX bt control Vssaz
1,20, 22,
5,18, 38 6,17, 39 23, 26,29 19 Tz Ta
I | | | | MBH787
Vssp1 VDDD1, res. RTCI SP AP
Vssp2, VbpD2:
Vssp3 VbDD3
Fig.1 Block diagram.

1997 Jan 06 66



Philips Semiconductors Preliminary specification

Digital Video Encoder (ConDENC) SAA7120; SAA7121

PINNING

SYMBOL | PIN I]e] DESCRIPTION

res. 1 - reserved

SP 2 1 test pin; connected to digital ground for normal operation

AP 3 | test pin; connected to digital ground for normal operation

LLC 4 | line-locked clock; this is the 27 MHz master clock for the encoder

Vssp1 5 | digital ground 1

Vbop1 6 | digital supply voltage 1

RCV1 7 I/O | raster control 1 for video port; this pin receives/provides a VS/FS/FSEQ signal
RCV2 8 /0 | raster control 2 for video port; this pin provides an HS pulse of programmable length or

receives an HS pulse

MP7 9 |

MP6 10 |

MP5 11 |

MP4 12 | o , .

MP3 m l MPEG port; it is an input for “CCIR 656” style multiplexed Cb Y, Cr data

MP2 14 1

MP1 15 |

MPO 16 |

Vbop2 17 | digital supply voltage 2

Vssp2 18 | digital ground 2

RTCI 19 1 Real Time Control input; if the LLC clock is provided by an SAA7111 or SAA7151B,

RTCI should be connected to pin RTCO of the decoder to improve the signal quality
res. 20 - reserved

SA 21 I the 12C-bus slave address select input pin; LOW: slave address = 88H, HIGH = 8CH

res. 22 - reserved

res. 23 - reserved

C 24 (o] analog output of the chrominance signal

Vbpati 25 | analog supply voltage 1 for the C DAC

res. 26 - reserved

Y 27 O analog output of VBS signal

Vppaz 28 | analog supply voltage 2 for the Y DAC

res. 29 - reserved

CcvBS 30 (0] analog output of the CVBS signal

Vppas 31 I analog supply voltage 3 for the CVBS DAC

Vssa1 32 | analog ground 1 for the DACs

Vssaz2 33 1 analog ground 2 for the oscillator and reference voltage

XTALO 34 O | crystal oscillator output (to crystal)

XTALI 35 | crystal oscillator input (from crystal); if the oscillator is not used, this pin should be
connected to ground

Vppa4 36 | analog supply voltage 4 for the oscillator and reference voltage

XCLK 37 o clock output of the crystal oscillator
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SAA7120; SAA7121

Fig.2 Pin configuration.

SYMBOL | PIN Vo DESCRIPTION
Vssps 38 1 digital ground 3
Vpop3 39 | digital supply voltage 3
RESET 40 | reset input, active LOW; after reset is applied, all digital I/Os are in input mode;
the 12C-bus receiver waits for the START condition
SCL 41 | 12C-bus serial clock input
SDA 42 I/0 | I2C-bus serial data input/output
TTXRQ 43 (0] teletext request output, indicating when bit stream is valid
TTX 44 | teletext bit stream input
x g < 'E § § X g 2 g
FE& 3l £2882L KK
/ﬁﬂfﬂ@[ﬂﬁﬂ@ll@ﬁ@ﬂﬂﬁl
res. E O E Vssa2
sp[2] [32] Vssat
AP [3] 31] VopaA3
e [4] [30] cvBs
Vsspi1 [5] 29] res.
Vopp1 [6]] gﬁﬁ;}gg 28] VbpA2
RCV1 [7 ] 27]v
RCv2 [ 8| 26] res.
MP7 [ | [25] VDDAt
MP6 [10 24| C
MPs [11] 23] res.
B I B 2] =] 2] (8] 5] (8] vaso
> >
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DSP for CD and DVD-ROM systems

SAA7335

FEATURES

¢ Compatibility with CD-I, CD-ROM, MPEG-video
DVD-ROM and DVD-video applications
Designed for very high playback speeds

Typical CD-ROM operation up to n = 12, DVD-ROM to
n = 1.9, maximum rates (tbf)

Matched filtering, quad-pass error correction
(C1-C2-C1-C2), overspeed audio playback function
included (up to 3 kbytes buffer)

Lock-to-disc playback, Constant Angular Velocity

(CAV), pseudo-Constant Linear Velocity (CLV) and CLV
motor control loops

Interface to 32 kbytes SRAM for DVD error correction
and de-interleave

L]

Sub-code/ header processing for DVD and CD formats

Programmable HF equalizer

* In DVD mode it is still compatible with Philips block
decoders

e Sub-CPU interface can be parallel or fast 12C-bus
On-chip clock multiplier.

GENERAL DESCRIPTION

This device is a high-end combined Compact Disc (CD)
and Digital Versatile Disc (DVD) compatible decoding
device. The device operates with an external 32 kbytes
S-RAM memory for de-interleaving operations. The device
provides quad-pass error correction for CD-ROM
applications (C1-C2-C1-C2) and operates in lock-to-disk,
CAYV, pseudo CLV and CLV modes.

QUICK REFERENCE DATA

In DVD modes double-pass C1-C2 error correction is used
which is capable of correcting up to 5 C1 frame errors and
16 C2 frame errors.

The SAA7335 contains all the functions required to
decode an EFM or EFM+ HF signal directly from the laser
pre-amplifier, including analog front-end, PLL data
recovery, demodulation and error correction. The spindle
motor interface provides both motor control signals from
the demodulator and, in addition, contains a tachometer
loop that accepts tachometer pulses from the motor unit.

The SAA7335 has two independent microcontroller
interfaces. The first is a serial I2C-bus and the second is a
standard 8-bit multiplexed parallel interface. Both of these
interfaces provide access to a total of 32 x 8-bit registers
for control and status.

This data sheet contains an descriptive overview of the
device together with electrical and timing characteristics.
For a detailed description of the device refer to the user
guide “SAU/UM96018”.

Supply of this CD/DVD IC does not convey an implied
license under any patent right to use this IC in any CD or
DVD application.

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vpop digital supply voltage 4.5 5.0 5.5 \

lbop digital supply current - 70 300 mA
Vppa analog supply voltage 4.5 5.0 5.5 \

Ibpa analog supply current - 70 300 mA

ftal crystal input frequency 4 25 tbf MHz
Tamb operating ambient temperature -20 - +70 °C

Tstg storage temperature -55 - +125 °C
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ORDERING INFORMATION

TYPE PACKAGE

NUMBER NAME DESCRIPTION VERSION
SAA7335GP | LQFP100 | plastic low profile quad flat package; 100 leads; body 14 x 14 x 1.4 mm| SOT407-1

BLOCK DIAGRAM

SRAM
32 KBYTES
) ~ PLL BIT DEMODULATOR
HF input »{ ADC [ DETECTOR > EFMEFM: [ +
DECODER
125-BUS block
OUTPUT +» decoder
INTERFACE output
Y Y
) | crock SPINDLE SUB-CPU
clock input — e NERATOR MOTOR CONTROL SAA7335 INTERFACE

v L] MGK242
motor control

Fig.1 Simplified block diagram.

1997 Aug 11 70



Philips Semiconductors Preliminary specification

DSP for CD and DVD-ROM systems SAA7335
PINNING
SYMBOL PIN TYPE DESCRIPTION

Vssai 1 supply analog ground 1

lret 2 | analog current reference input for ADC
REFLo 3 I analog low reference input for ADC

REFHi 4 | analog high reference input for ADC

VREF 5 ! analog negative input

HFIN 6 I analog positive input

Vssaz 7 supply analog ground 2

AGCOUT 8 (o] analog test pin output

Vppaz 9 supply analog supply voltage 2

Vpop1 10 supply digital supply voltage 1

Vssp1 11 supply digital ground 1

OTD 12 | off track detect input

MOTO1 13 (0] 3-state motor control output

n.c. 14 - not connected, reserved

MOTO2/T3 15 1/0 motor control output/tachometer 3 input

n.c. 16 - not connected, reserved

T 17 | tachometer 1 input

T2 18 | tachometer 2 input

Vppp2 19 supply digital supply voltage 2

Vssb2 20 supply digital ground 2

TEST1 21 I test input 1

TEST2 22 | test input 2

POR 23 | pbWer-on reset input

MUXSWICH 24 | use clock multiplier input

n.c. 25 - not connected, reserved

CL1 26 O divided clock output

BCAIN 27 l BCA input

SDA 28 110 sub-CPU I2C-bus serial data input/output
SCL 29 | sub-CPU I2C-bus serial clock input

INT 30 (0] sub-CPU interrupt output (open-drain)

Vpbp3 31 supply digital supply voltage 3

Vssps 32 supply digital ground 3

da7 33 /0 sub-CPU data bus bit 7 input/output (parallel)
da6 34 /0 sub-CPU data bus bit 6 input/output (parallel)
da5 35 110 sub-CPU data bus bit 5 input/output (parallel)
n.c. 36 - not connected, reserved

da4 37 /0 sub-CPU data bus bit 4 input/output (parallel)
n.c. 38 - not connected, reserved

da3 39 /0 sub-CPU data bus bit 3 input/output (parallel)
da2 40 /0 sub-CPU data bus bit 2 input/output (parallel)
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SYMBOL PIN TYPE DESCRIPTION
dat 41 /0 sub-CPU data bus bit 1 input/output (parallel)
n.c. 42 - not connected, reserved
da0 43 110 sub-CPU data bus bit 0 input/output (parallel)
Vpopa 44 supply digital supply voltage 4
Vsspa 45 supply digital ground 4
WRi 46 | sub-CPU write enable input (active LOW)
RDi 47 | sub-CPU read enable input (active LOW)
ALE 48 | sub-CPU address latch enable input
CSi 49 | sub-CPU chip select input (active HIGH)
STOPCLOCK 50 O stop clock output
n.c. 51 - not connected, reserved
v4 52 (0] serial subcode output (for CD)
EBUOUT 53 (0] digital audio output
SYNC 54 (e} 12S-bus sector sync output
FLAG 55 (0] 12S-bus correction flag output
DATA 56 0] 12S-bus serial data output
BCLK 57 /0 12S-bus bit serial clock input/output
WCLK 58 /0 12S-bus word clock input/output
Vbpps 59 supply digital supply voltage 5
Vssps 60 supply digital ground 5
RAMRW 61 (o] RAM read/write control output
n.c. 62 - not connected, reserved
RAMDA7 63 1{e] RAM data bus bit 7 input/output
RAMDAG6 64 110 RAM data bus bit 6 input/output
RAMDAS5 65 110 RAM data bus bit 5 input/output
RAMDA4 66 /0 RAM data bus bit 4 input/output
RAMDAS3 67 110 RAM data bus bit 3 input/output
RAMDA2 68 /0 RAM data bus bit 2 input/output
n.c. 69 - not connected, reserved
RAMDA1 70 /0 RAM data bus bit 1 input/output
RAMDAO 71 1/0 RAM data bus bit 0 input/output
Vbops 72 supply digital supply voltage 6
Vsspe 73 supply digital ground 6
RAMADO 74 (o] RAM address bit 0 output
RAMAD1 75 (o] RAM address bit 1 output
RAMAD2 76 (o] RAM address bit 2 output
RAMAD3 77 (e] RAM address bit 3 output
RAMAD4 78 (0] RAM address bit 4 output
RAMADS 79 (0] RAM address bit 5 output
RAMADG6 80 (0] RAM address bit 6 output
Vppp7 81 supply digital supply voltage 7
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SYMBOL PIN TYPE DESCRIPTION
Vssp7 82 supply digital ground 7
RAMAD7 83 (0] RAM address bit 7 output
RAMADS8 84 (0] RAM address bit 8 output
RAMAD9 85 O RAM address bit 9 output
n.c. 86 - not connected, reserved
RAMAD10 87 (0] RAM address bit 10 output
RAMAD11 88 (o] RAM address bit 11 output
RAMAD12 89 (6] RAM address bit 12 output
RAMAD13 90 O RAM address bit 13 output
RAMAD14 91 (0] RAM address bit 14 output
Vpbops 92 supply digital supply voltage 8
Vssps 93 supply digital ground 8
CRIN 94 | analog crystal input
CROUT 95 (0] analog crystal output
CFLG 96 (0] correction statistics output
MEASH 97 O front-end telemetry output
Vbbbe 98 supply digital supply voltage 9
Vsspo 99 supply digital ground 9
Vppa1 100 supply analog supply voltage 1
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Vgsar [1]
Iref E
REFLo 3|
REFHI [4 |
VREF [5 |
HFIN [6 |
Vssaz [7]
AGCOUT [8 |
Vbpaz [9]
VbpD1 %
Vssp1 [11
oTD [12
MoTO1 [13 ]
n.c.
MOTO2/T3 [15 |
nc. (6]
T [A7]
T2[18
Voop2 [19]
Vsspz [20]
TEST1 [21]
TEST2 [22]

POR [23]

MUXSWICH [24]]

n.c. [25]

[ 75] RAMAD1
74] RAMADO
73] Vsspe

[ 72] VppD6
[ 71] RAMDAO
[ 70] RAMDA!1
69n.c.

68| RAMDA2
67 ] RAMDA3
66| RAMDA4
| 65] RAMDAS
[ 64] RAMDAG
[ 63] RAMDA7

62| n.c.

61] RAMRW
[60] Vssps
[59] Vopps
58] WCLK
[57] BCLK
[ 56] DATA
[ 55] FLAG
[54] SYNC

[ 53] EBUOUT
52] v4
51| n.c.

Fig.2 Pin configuration.
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CMOS digital decoding IC with RAM for SAA7345

Compact Disc
L]

FEATURES GENERAL DESCRIPTION
¢ Integrated data slicer and clock regenerator The SAA7345 incorporates the CD signal processing
« Digital Phase-Locked Loop (PLL) functions of decoding and digital filtering. The device is

equipped with on-board SRAM and includes additional
features to reduce the processing required in the analog
domain.

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

Subcoding microcontroller serial interface R
gm Supply of this Compact Disc IC does not convey an implied

license under any patent right to use this IC in any
Error correction and concealment functions Compact Disc application.

Embedded Static Random Access Memory (SRAM) for
de-interleave and First-In First-Out (FIFO)

FIFO overflow concealment for rotational shock
resistance

Integrated programmable motor speed contro!

Digital audio interface [European Broadcasting Union
(EBU)]

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

Double speed mode
Compact Disc Read Only Memory (CD-ROM) modes

A single speed only version is available
(SAA7345GP/SS).

QUICK REFERENCE DATA

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vop supply voltage 34 5.0 5.5 \%
Ibp supply current - 22 50 mA
fxtal crystal frequency 8 16.9344 or |35 MHz
33.8688
Tamb operating ambient temperature -40 - +85 °C
Tstg storage temperature -55 - +125 °C

ORDERING INFORMATION

TYPE PACKAGE
NUMBER NAME DESCRIPTION VERSION
SAA7345GP QFP44 | plastic quad flat package; 44 leads (lead length 2.35 mm); body SOT205-1
14 x 14 x2.2 mm
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BLOCK DIAGRAM
tVDDA IVSSA |VDD1 |Vss1 IVnoz |Vssz
vl 12 Vs J16  [44 143
HFIN |8
DIGITAL - 22 | MoTo1
HeRer | o PLL MOTOR
PLL CONTROL 23 | moTo2
FRONT-
istice |7 | FRON l
IREF | 10 EFM
DEMODULATOR ERROR
w
— W CORRECTOR
—_— Q 33 | CFLG
Q FLAGS
TEST2 |5 a
LA N ] l
CRIN |13 SRAM [
AUDIO
CROUT | 14 T PROCESSOR
cLit |1 RAM
TIMING ADDRESSER SAA7345
CLA 129 | e, |2 | DoBM
cLie |17 FACE
Q- CHANNEL
CRC CHECK
Q- CHANNEL PEAK | 21| SCLK
’ i
il I“—™| REGISTER DETECT[* 1 seRIAL | 20 | wowk
pA |30 MICRO- DATA —>
CONTROLLER] INTER- | 19 | DATA
rag | 3o | NTERFACE FACE
VERSATILE PINS 18 | misc
[« INTERFACE ] KL
PORE | 28
1 3 |4 |26 |25 |24 27
\'al v2 V3 |[v4 V5 KILL MGA371 - 2
Fig.1 Block diagram.
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CMOS digital decoding IC with RAM for
Compact Disc

SAA7345

PINNING
SYMBOL PIN DESCRIPTION

CL11 1 11.2896 or 5.6448 MHz clock output (3-state); (divide-by-3)
DOBM 2 bi-phase mark output (externally buffered; 3-state)
Vi1 3 versatile input pin

V2 4 versatile input pin

TEST2 5 test input; this pin should be tied LOW

TEST1 6 test input; this pin should be tied LOW

ISLICE 7 current feedback output from data slicer

HFIN 8 comparator signal input

HFREF 9 comparator common-mode input

IREF 10 reference current pin (nominally %,Vpp)

Vbpa 1 analog supply voltage; note 1

Vssa 12 analog ground; note 1

CRIN 13 crystal/resonator input

CROUT 14 crystal/resonator output

Vpp1 . 15 digital supply to input and output buffers; note 1
Vss1 16 digital ground to input and output buffers; note 1
CL16 17 16.9344 MHz system clock output

MISC 18 general purpose DAC output (3-state)

DATA 19 serial data output (3-state)

WCLK 20 word clock output (3-state)

SCLK 21 serial bit clock output (3-state)

MOTO1 22 motor output 1; versatile (3-state)

MOTO2 23 motor output 2; versatile (3-state)

V5 24 versatile output pin

V4 25 versatile output pin

V3 26 versatile output pin (open-drain)

KILL 27 kill output; programmable (open-drain)

PORE 28 power-on reset enable input (active LOW)

CLA 29 4.2336 MHz microcontroller clock output

DA 30 interface data I/O line

CL 31 interface clock input line

RAB 32 interface R/W and acknowledge input

CFLG 33 correction flag output (open-drain)

n.c. 34 to 42 | no internal connection

Vssz2 43 digital ground to internal logic; note 1

Vbp2 44 digital supply voltage to internal logic; note 1
Note

1. All supply pins must be connected to the same external power supply.
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CMOS digital decoding IC with RAM for
Compact Disc

SAA7345

Pins 34 to 42 (inclusive)
have no internal connection

EEEEEEEEER

[44] Vppo

cL11 [1] 33] CFLG
poBMm [2] [32] RAB
v1 [3] 31] oL
va2 [4] [30] DA
TEST2 [5] 29] CLA
TEST1 [6] SAA7345 28] PORE
ISLICE [7] 27] KiLL
HFIN [8] @ v3
HFREF [9] [25] v4
IREF [10} 24] vs
Vppa [11] 23] MOTO2

Vssa [12]
cRIN [13]
CROUT [14]
Vpp1 [15]
Vss1 [16]
cLie [17]
misc [18]
DATA [19]
WCLK [29)
SCLK [21]
moto1 [22]

MGA359 - 1

Fig.2 Pin configuration.
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71.2 Servo front end 10.3
7.2 Decoder functions 11
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7.3.2 Focus control 121
7.33 Radial control 12.2
7.3.4 Off-track counting 12.3
7.35 Off-track detection 124
7.3.6 Shock detection 13
737 Defect detection 14
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77 Audio support
7.71 Serial audio data interface
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All Compact Disc Engine (ACE)

SAA7348GP

1 FEATURES

e Focus servo loop

Radial servo loop

Built-in access procedure with fast track count
possibilities

* Sledge motor servo loop with pulsed sledge support

High speed error correction, up to sixteen times
over-speed

Supports three different over-speed ranges with only
one external crystal

e Lock-to-disc mode

Full turntable motor control

Full error correction strategy, t=2and e = 4

All standard decoder functions implemented digitally

Adaptive digital HF equalizer

FIFO overflow concealment for rotational shock
resistance

Digital audio interface (EBU), audio and data

2 and 4 times oversampling integrated digital filter,
including fs mode

Audio data peak level detection

Kill interface for DAC deactivation during digital silence
All TDA1301 (DSIC2) digital servo functions
¢ Low focus noise

3 ORDERING INFORMATION

Improved playability on ABEX TCD-721R, TCD-725 and
TCD-714 discs

Automatic closed loop gain control available for focus
and radial loops

On chip clock multiplier allows the use of 8.4672 MHz
crystal

L]

* S2B serial interface with host controller
e Double speed servo

¢ Integrated engine controller (high speed embedded
80C51)

¢ External program support.

N

GENERAL DESCRIPTION

-

he SAA7348 Al Compact Disc Engine (ACE) combines
the functionality of a CD decoder (LO9585), a digital servo
(0Q8868) and a microcontroller core (80C51 based) on a
single chip. It was developed for high speed CD-ROM
applications but, due to the large scale integration, can
also be used in other CD applications. The internal
microcontroller makes it possible to develop other
applications quickly. The microcontroller can operate with
internal or external ROM.

Additional features include:
¢ High level integration
e Improved communication speed.

PACKAGOE
TYPE NUMBER
NAME DESCRIPTION VERSION
SAA7348GP LQFP100 | plastic low profile quad flat package; 100 leads; body 14 x 14 x 1.4 mm | SOT407-1
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4 QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Vopp(pads) | digital supply voltage for pad cells 4.5 5.0 5.5 \)
Vppp(core) | digital supply voltage for the core note 1 3.0 |33 3.6 \'
Vopa analog supply voltage note 1 3.0 |33 3.6 \
lop supply current n =8 mode - 90 — mA
fxtal crystal frequency 8 8.4672 |35 MHz
Tamb operating ambient temperature 0 - 70 °C
Tetg storage temperature -55 |- +125 |°C
Note

1. The analog and digital core supply pins (Vppa and Vppp(core)) Must be connected to the same external supply.
The core and pads can operate at different voltages and should never be connected together directly.
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All Compact Disc Engine (ACE) SAA7348GP

5 BLOCK DIAGRAM
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o la lo le le 92 (93 |94 (95 |65 |66 |67 |68 [69 |62 [97 |96
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891, posm
, 711 susaw
MIDLAD 73
REFLCA 8 o MOTOV
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HFIN ~o”| FroNTEND [ DECODER
REFHCA 1 R
11 » FB
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> C2FAIL
5
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SAA7348GP
841 & Fok
83
14 >
VRH + 82 T
D1 15: > RP
16
> 74 R
b2 17 " DSDEN
D3 P » CLO
D4 > 28
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S " | FRONTEND [ ] DIGITAL SERVO o
S2 > % FO
23 8o
IrefT > SL
24 :: » OTD
FTCy g <99 DEFI
FTCL g » DEFO
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SELPLL » 80C51
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(2) Pins12and 18. TSt TS3 Rxpo v INTO § Rxpt v+ WR  A8to ADOto v ALE
(3) Pins 39 and 88. TS2 Txpo INT1  Typq RD A5 AD7  55EN EA MGK498
(4) Pins 29, 38, 51, 61,
63, 70, 76, 81 and
87.
(5) Pins 52, 64 and 77.
Fig.1 Block diagram.
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6 PINNING
SYMBOL PIN TYPE() DESCRIPTION

TS1 1 l test control input; this pin should be tied LOW
TS2 2 | test control input; this pin should be tied LOW
TS3 3 | test control input; this pin should be tied LOW
RST 4 | power-on reset input

TPWM 5 O tray PWM output

TEN 6 (0] tray enable output

MIDLAD 7 A ladder middle decoupling of High Frequency (HF) ADC
REFLCA 8 A ladder low decoupling of HF ADC

HFIN 9 A HF input

REFHCA 10 A ladder high decoupling of HF ADC

Iref 1 A reference current input

Vssa1 12 S analog ground 1 for HF front-end

Vppa1 13 S analog supply voltage 1 for HF front-end (3.3 V)
VRH 14 A calibrated reference voltage output from ADC

D1 15 A unipolar current input (central diode signal input)
D2 16 A unipolar current input (central diode signal input)
D3 17 A unipolar current input (central diode signal input)
Vssaz 18 S analog ground 2 for LF front-end

Vppaz 19 S analog supply voltage 2 for LF front-end (3.3 V)
D4 20 A unipolar current input (central diode signal input)
S1 21 A unipolar current input (satellite diode signal input)
S2 22 A unipolar current input (sateliite diode signai input)
lrefT 23 A current reference, for input range of LF front-end ADCs
FTCq 24 A fast track counter comparator (+) input

FTC, 25 A fast track counter comparator () input

SELPLL 26 | enables internal clock multiplier PLL

XTALO 27 A crystal output

XTALI 28 A crystal input

Vssp1 29 S digital ground 1

Rxpo 30 B P3.0

Txpo 31 B P3.1

INTO 32 B P3.2 (interrupt 0)

INT1 33 B P3.3 (interrupt 1)

Rxp1 34 B P3.4

Txp1 35 B P3.5

WR 36 B P3.6; active LOW

RD 37 B P3.7; active LOW

Vssp2 38 S digital ground 2

VbDpD1(core) 39 S digital supply voltage 1 for the core (3.3 V)

A8 40 B P2.0 (address or 1/O)
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SYMBOL PIN TYPE(™" DESCRIPTION
A9 4 B P2.1 (address or I/0)
A10 42 B P2.2 (address or 1/0)
Atl 43 B P2.3 (address or I/0)
A12 44 B P2.4 (address or i/O)
A13 45 B P2.5 (address or 1/0)
A14 46 B P2.6 (address or 1/O)
A15 47 B P2.7 (address or |/0)
PSEN 48 B program store enable (pull-up; active LOW)
ALE 49 B address latch enable (pull-up)
EA 50 B external ROM select (active LOW); enhanced hooks
Vsspa 51 S digital ground 3
VDDD1(pads) 52 S digital supply voltage 1 for the pads (5 V); pins 26 to 60
ADO 53 B P0.0 (data, address or 1/0)
AD1 54 B P0.1 (data, address or 1/O)
AD2 55 B P0.2 (data, address or I/O)
AD3 56 B P0.3 (data, address or I/O)
AD4 57 B P0.4 (data, address or I/O)
AD5 58 B P0.5 (data, address or 1/0)
AD6 59 B P0.6 (data, address or I/O)
AD7 60 B P0.7 (data, address or 1/O)
Vssp4 61 ] digital ground 4
DACCLK 62 T BCC-DAC clock output
Vssps 63 S digital ground 5
Vbbb2(pads) 64 S digital supply voltage 2 (level shifter) for the pads (5 V)
VALID 65 T data validity flag; C2 error flag; (3-state)
DAC 66 T serial audio data output to DAC (3-state)
DATA 67 T serial data output to block decoder (3-state)
WCLK 68 T word clock output (3-state)
SCLK 69 T serial bit clock output (3-state)
Vsspe 70 S digital ground 6
suBQw 71 (0] subcode output; Q to W subcode bits
MOTOS 72 T motor output, sign
MOTOV 73 T motor output, value
DSDEN 74 o) DSD enable output (active LOW)
CLO 75 (o] clock output
Vssp7 76 S digital ground 7
VDbDD3(pads) 77 S digital supply voltage 3 for the pads (5 V); pins 1 to 6 and 65 to 100
RA 78 T radial actuator output
FO 79 T focus actuator output
SL 80 T sledge control output
Vssps 81 ) digital ground 8
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SYMBOL PIN TYPE() DESCRIPTION

RP 82 oD radial polarity signal (open drain)

TL 83 oD track loss signal (open drain)

FOK 84 oD focus OK signal or decoder measurement signal (open drain)
CFLG 85 oD correction flag output (open drain)

C2FAIL 86 oD indication of correction failure (open drain)

Vssbe 87 S digital ground 9

VbbD2(core) 88 S digital supply voltage 2 for the core (3.3 V)

DOBM 89 T EBU bi-phase mark output (externally buffered) (3-state)
OTD 90 O off-track detect

FB 91 oD FIFO boundary, motor overflow (open drain)

SBSY 92 T subcode block sync (3-state)

SFSY 93 T subcode frame sync (3-state)

RCK 94 | subcode clock input

SuUB 95 T P to W subcode bits (3-state)

DEEM 96 (o] deemphasis active output

KILL 97 oD kill output (open drain)

DEFI 98 | defect detector input

DEFO 99 (0] defect detector output

LDON 100 oD laser drive on output (open drain)
Note

1. Pin type abbreviations: O = Output, | = Input, S = power Supply, A = Analog function, OD = Open Drain,
B = Bidirectional, T = 3-state output. All supply pins must be connected directly to their respective external power
supply voltages.
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All Compact Disc Engine (ACE) SAA7348GP
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Fig.2 Pin configuration.
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Bitstream conversion ADC for

digital audio systems SAA7367

FEATURES ""””'”
¢ Total Harmonic Distortion plus Noise
(THD + N) = -88 dB (0.004%); DR = 93 dB; "
S/N =97 dB I |

Simple interfacing to analog inputs I I I |
i

Small, non-critical PCB layout
o Low pin-out SO24 package (pin-compatible to BITSTREAM CONVERSION

SAA7366)

4 flexible serial interface modes
e 451t05.5V operation

e Standby mode

GENERAL DESCRIPTION

The SAA7367 is a CMOS low-cost stereo
Analog-to-Digital Converter (ADC) using the Philips

¢ Detection of digital signal >-1 dB amplitude bitstream conversion technique.

¢ Up to 18 significant bits serial output
¢ Selectable high-pass filter.

APPLICATIONS

The device is designed for the digital acquisition of analog
audio signals for digital audio systems such as:

e Compact Disc-Recordable (CD-R)

¢ Digital Compact Cassette (DCC)

¢ Digital Audio Tape (DAT).

QUICK REFERENCE DATA

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Vppp digital supply voltage 45 5.0 5.5 \Y
bbb digital supply current - 17 mA
Vppa analog supply voltage 4.5 5.0 Vv
Ibpa analog supply current - 13 mA
feck clock input frequency 4.60 12.288 MHz
fs sample rate 18 48 kHz
THD + N total harmonic distortion plus at 0 dB input - -88 dB

noise
DR dynamic range at 60 dB 90 93 daB
S/N signal-to-noise ratio - 97 dB
ORDERING INFORMATION
TYPE PACKAGE

NUMBER | NAME DESCRIPTION VERSION

SAA7367 S024 | plastic small outline package; 24 leads; body width 7.5 mm SOT137-1
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Objective specification

Bitstream conversion ADC for

digital audio systems
BLOCK DIAGRAM
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Fig.1 Block diagram.
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Bitstream conversion ADC for

- . SAA7367
digital audio systems
PINNING
SYMBOL PIN DESCRIPTION
SFOR 1 TTL level input; in normal mode this input selects the serial interface output format; output

format is selected as follows:
SFOR = HIGH selects Format 1
SFOR = LOW selects Format 2 (similar to I12S)
STDB 2 schmitt-trigger input; in normal mode, this input is used to select standby mode:
STDB = HIGH selects normal operation
STDB = LOW selects standby mode (low power consumption)

OVLD 3 TTL level output; in normal mode this output indicates whether the internal digital signal is
within 1 dB of maximum; if so, the output will go HIGH for 131072 clock cycles (approximately
11 ms); in standby mode this output is forced LOW

CKIN 4 CMOS level input; system clock input; nominally clocked at 256fs

Vbbb 5 digital supply voltage (4.5 to 5.5 V)

Vssp 6 digital ground

SDO 7 TTL level output (3-state); in normal mode this pin outputs data from the serial interface; in

standby mode, this output is high impedance

SWS 8 TTL level input/output; serial interface word select signal; in master mode (SLAVE = LOW),
this pin outputs the serial interface word select signal; in slave mode (SLAVE = HIGH), this pin
is the word select input to the serial interface; in standby mode (STDB = LOW) this pin is
always an input (high impedance); for polarity: see Table 1

SCK 9 TTL level input/output; in master mode (SLAVE = LOW) the pin outputs the serial interface bit
clock; in slave mode (SLAVE = HIGH) this pin is the input for the external bit clock; data on
SDO is clocked out on the HIGH-to-LOW transition of SCK; the data is valid on the
LOW-to-HIGH transition

TEST1 10 Test 1; TTL level input with internal pull-down; in slave mode (slave = HIGH), this pin is used
to select extra serial interface formats (see Table 2)

HPEN 11 TTL level input; this input is used to enable the internal high-pass filter when HIGH; in
scan-test mode (TESTB = LOW and TEST1 = LOW) this pin functions as ‘scan chain ¢’ input

TESTB 12 Test B; CMOS level input with internal pull-up; in normal applications, this input should be left
HIGH

Vssa 13 analog ground; this pin is internally connected to Vgg via the on-chip substrate contacts

Iret 14 current reference generator output; 33 kQ in parallel with 22 nF is connected from this pin to
Vssa

VieR 15 right channel analog reference output voltage (V4Vppa)

BIR 16 buffer operational amplifier inverting input for right channel

BOR 17 buffer operational amplifier output for right channel

Vpacn 18 negative 1-bit DAC reference voltage input, connected to 0 V

Vpacp 19 positive 1-bit DAC reference voltage input, connected to +5 V

BOL 20 buffer operational amplifier output for left channel

BIL 21 buffer operational amplifier inverting input for left channel

ViefL 22 left channel analog reference output voltage (2Vppa)

Vbpa 23 analog supply voltage (4.5 t0 5.5 V)
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Bitstream conversion ADC for

o ) SAA7367
digital audio systems
SYMBOL PIN DESCRIPTION
SLAVE 24 TTL level input; used to select the serial interface operating mode:
SLAVE = HIGH selects slave mode
SLAVE = LOW selects master mode
Table 1 SWS polarity
CONDITIONS
POLARITY
SLAVE AND TEST1 sSws SFOR
SLAVE = LOW or TEST1 = LOW LOW LOwW left data
LOW HIGH right data
SLAVE = HIGH and TEST1 = HIGH LOW Low right data
Low HIGH left data
Table 2 Selection of serial interface formats via TEST1
CONDITIONS
SELECTED FORMAT
SFOR TEST1
HIGH LOW format 1
HIGH format 2
Low ' LOW format 3
HIGH format 4
SFOR [ 1| J 24] SLAVE
sTDB [ 2] 23] Vppa
ovp [3] [22] Vier
CKIN [4] 21] BIL
Voop [5] 20] BOL
vssp [6] [19] Voace
sp0 [7] SAA7367 5] Voron
sws [8]] 17] BOR
SCK [9] 16] BIR
TEST1 [10] [15] Vierm
HPEN [11] [12] e
TESTB [12] [13] Vssa
MGE644
Fig.2 Pin configuration.

1996 Jun 17 90



Philips Semiconductors
L

Single-chip digital servo processor and
Compact Disc decoder (CD7)

CONTENTS

1 FEATURES

2 GENERAL DESCRIPTION

3 QUICK REFERENCE DATA

4 ORDERING INFORMATION

5 BLOCK DIAGRAM

6 PINNING

7 FUNCTIONAL DESCRIPTION

71 Decoder part

711 Principle operational modes of the decoder

71.2 Decoding speed and crystal frequency

7.1.3 Lock-to-disc mode

714 Standby modes

7.2 Crystal oscillator

7.3 Data slicer and clock regenerator

7.4 Demodulator

7.41 Frame sync protection

7.4.2 EFM demodulation

7.5 Subcode data processing

7.5.1 Q-channel processing

7.5.2 EIAJ 3 and 4-wire subcode (CD graphics)
interface

7.5.3 V4 subcode interface

7.6 FIFO error corrector

7.6.1 Flags output (CFLG)

7.6.2 C2FAIL

7.7 Audio functions

7.7.1 De-emphasis and phase linearity

7.7.2 Digital oversampling filter

773 Concealment

7.7.4 Mute, full-speed, attenuation and fade

7.7.5 Peak detector

7.8 DAC interface

7.9 EBU interface

7.9.1 Format

7.10 KILL circuit

7.1 Audio features off

712 The VIA interface

713 Spindle motor control

7.13.1 Motor output modes
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7.13.4 FIFO overflow
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Preliminary specification

Single-chip digital servo processor and

Compact Disc decoder (CD7)

SAA7372

1 FEATURES

e CD ROM mode

¢ Single and double-speed modes

¢ Lock-to-disc mode

o Full error correction strategy, t=2and e = 4

o Full CD graphics interface

» All standard decoder functions implemented digitally on
chip

o FIFO overflow concealment for rotational shock
resistance

» Digital audio interface (EBU), audio and data

* 2 and 4 times oversampling integrated digital filter,
including fs mode

* Audio data peak level detection
« Kill interface for DAC deactivation during digital silence

o All TDA1301 (DSIC2) digital servo functions, plus extra
high-level functions

e Low focus noise

* Improved playability on ABEX TCD-721R, TCD-725 and
TCD-714 discs

3 QUICK REFERENCE DATA

* Automatic closed loop gain control available for focus
and radial loops

Pulsed sledge support

Microcontroller loading LOW

High-level servo control option

High-level mechanism monitor

e Communication may be via TDA1301/SAA7345
compatible bus or I2C-bus

On-chip clock multiplier allows the use of 8.4672 MHz
crystal.

2 GENERAL DESCRIPTION

The SAA7372 is a single chip combining the functions of a
CD decoder IC and digital servo IC. The decoder part is
based on the SAA7345 (CD6) with an improved error
correction strategy. The servo part is based on the
TDA1301T (DSIC2) with improvements incorporated,
extra features have also been added.

Supply of this Compact Disc IC does not convey an implied
license under any patent right to use this IC in any
Compact Disc application.

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Vpp supply voltage 3.4 5.0 5.5 \
Ipp supply current n =1 mode - 49 - mA
fxtal crystal frequency 8 8.4672 |35 MHz
Tamb operating ambient temperature -10 - +70 °C
Tsig storage temperature -55 - +125 °C

4 ORDERING INFORMATION

TYPE PACKAGE
NUMBER NAME DESCRIPTION VERSION
SAA7372 QFP64 | plastic quad flat package; 64 leads (lead length 1.6 mm); SOT393-1
body 14 x 14 x 2.7 mm
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Single-chip digital servo processor and

Compact Disc decoder (CD7) SAA7372
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Single-chip digital servo processor and

Compact Disc decoder (CD7) SAAT372
6 PINNING
SYMBOL PIN DESCRIPTION

Vssai 1M analog ground 1

Vbpa1 2 analog supply voltage 1

D1 3 unipolar current input (central diode signal input)
D2 4 unipolar current input (central diode signal input)
D3 5 unipolar current input (central diode signal input)
VAL 6 reference voltage input for ADC

D4 7 unipolar current input (central diode signal input)
R1 8 unipolar current input (satellite diode signal input)
R2 9 unipolar current input (satellite diode signal input)
lrefT 10 current reference output for ADC calibration

VgH 11 reference voltage output from ADC

Vssa2 120 analog ground 2

SELPLL 13 selects whether internal clock multiplier PLL is used
ISLICE 14 current feedback output from data slicer

HFIN 15 comparator signal input

Vssas 16(M analog ground 3

HFREF 17 comparator common mode input

lref 18 reference current output pin (nominally 0.5Vpp)
Vppaz2 1901) analog supply voltage 2

TEST1 20 test control input 1; this pin should be tied LOW
CRIN 21 crystal/resonator input

CROUT 22 crystai/resonator output

TEST2 23 test control input 2; this pin should be tied LOW
CL16 24 16.9344 MHz system clock output

CL11 25 11.2896 or 5.6448 MHz clock output (3-state)

RA 26 radial actuator output

FO 27 focus actuator output

SL 28 sledge control output

TEST3 29 test control input 3; this pin should be tied LOW
Vbop1(P) 30(M digital supply voltage 1 for periphery

DOBM 31 bi-phase mark output (externally buffered; 3-state)
Vssp1 321 digital ground 1

MOTO1 33 motor output 1; versatile (3-state)

MOTO2 34 motor output 2; versatile (3-state)

SBSY 35 subcode block sync output (3-state)

SFSY 36 subcode frame sync output (3-state)

RCK 37 subcode clock input

SuB 38 P-to-W subcode output bits (3-state)

Vssp2 3901 digital ground 2

V5 40 versatile output pin 5

1995 Dec 06
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Single-chip digital servo processor and

Compact Disc decoder (CD7) SAA7372
SYMBOL PIN DESCRIPTION
V4 41 versatile output pin 4
V3 42 versatile output pin 3 (open-drain)
KILL 43 kill output (programmable; open-drain)
EF 44 C2 error flag; output only defined in CD ROM modes and 1fs modes (3-state)
DATA 45 serial data output (3-state)
WCLK 46 word clock output (3-state)
Vppp2(P) 470) digital supply voltage 2 for periphery
SCLK 48 serial bit clock output (3-state)
Vssps 49" digital ground 3
CL4 50 4.2336 MHz microcontroller clock output
SDA 51 microcontroller interface data 1/O line (open-drain output)
SCL 52 microcontroller interface clock line input
RAB 53 microcontroller interface R/W and load control line input (4-wire bus mode)
SILD 54 microcontroller interface R/W and load control line input (4-wire-bus mode)
n.c. 55 not connected
Vssps 56(1) digital ground 4
RESET 57 power-on reset input (active LOW)
STATUS 58 servo interrupt request line/decoder status register output (open-drain)
Vobpa(c) 59(1) digital supply voltage 3 for core
C2FAIL 60 indication of correction failure output (open-drain)
CFLG 61 correction flag output (open-drain)
\'A 62 versatile input pin 1
V2 63 versatile input pin 2
LDON 64 laser drive on output (open-drain)
Note

1. All supply pins must be connected to the same external power supply voltage.
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Single-chip digital servo processor and
Compact Disc decoder (CD7)

SAA7372

Fig.2 Pin configuration.
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Low voltage digital servo processor and
Compact Disc decoder (CD7LV)
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713 Lock-to-disc mode

714 Standby modes

7.2 Crystal oscillator
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Preliminary specifications

Low voltage digital servo processor and

Compact Disc decoder (CD7LV)

SAA7374

1 FEATURES

e CD-ROM mode

» Single and double-speed modes

¢ Lock-to-disc mode

o Full error correction strategy, t=2and e =4

¢ Full CD graphics interface

o All standard decoder functions implemented digitally on
chip

e FIFO overflow concealment for rotational shock
resistance

» Digital audio interface (EBU), audio and data

e 2 and 4 times oversampling integrated digital filter,
including fs mode

o Audio data peak level detection
o Kill interface for DAC deactivation during digital silence

e All TDA1301 (DSIC2) digital servo functions, plus extra
high-level functions

e Low focus noise

o Improved playability on ABEX TCD-721R, TCD-725 and
TCD-714 discs

3 QUICK REFERENCE DATA

¢ Automatic closed loop gain control available for focus
and radial loops

¢ Pulsed sledge support

¢ Microcontroller loading LOW

¢ High-level servo control option

¢ High-level mechanism monitor

e Communication may be via TDA1301/SAA7345
compatible bus or I2C-bus

¢ On-chip clock multiplier allows the use of 8.4672 MHz
crystal.

2 GENERAL DESCRIPTION

The SAA7374 (CD7LV) is a low-voltage chip which
combines the functions of a CD decoder IC and Digital
Servo IC. The decoder part is based on the SAA7345
(CD6) with an improved error correction strategy. The
servo part is based on the TDA1301T (DSIC2) with
improvements incorporated. Extra features have also
been added.

Supply of this Compact Disc IC does not convey an implied
license under any patent right to use this IC in any
Compact Disc application.

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Voo supply voltage 3.0 3.3 3.6 \
1575) supply current n =1 mode - 28 - mA
fxtal crystal frequency 8 8.4672 35 MHz
Tamb operating ambient temperature -10 - +70 °C
Tstg storage temperature -55 - +125 °C

4 ORDERING INFORMATION
TYPE PACKAGE
NUMBER NAME DESCRIPTION VERSION
SAA7374 QFP64 | plastic quad flat package; 64 leads (lead length 1.6 mm); body SOT393-1
14 x 14 x2.7 mm

1995 Dec 06



Philips Semiconductors Preliminary specifications

Low voltage digital servo processor and

Compact Disc decoder (CD7LV) SAA7374
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Preliminary specifications

Low voltage digital servo processor and

Compact Disc decoder (CD7LV) SAAT374
6 PINNING
SYMBOL PIN DESCRIPTION

Vssai 101) analog ground 1

Vbpai 201 analog supply voltage 1

D1 3 unipolar current input (central diode signal input)
D2 4 unipolar current input (central diode signal input)
D3 5 unipolar current input (central diode signal input)
VRL 6 reference voltage input for ADC

D4 7 unipolar current input (central diode signal input)
R1 8 unipolar current input (satellite diode signal input)
R2 9 unipolar current input (satellite diode signal input)
lrefT 10 current reference output for ADC calibration

VRH 1 reference voltage output from ADC

Vssaz 12 analog ground 2

SELPLL 13 selects whether internal clock multiplier PLL is used
ISLICE 14 current feedback output from data slicer

HFIN 15 comparator signal input

Vssas 161 analog ground 3

HFREF 17 comparator common mode input

lref 18 reference current output pin (nominally 0.5Vpp)
Vbpaz 19(M analog supply voltage 2

TEST1 20 test control input 1; this pin should be tied LOW
CRIN 21 crystal/resonator input

CROUT 22 crystal/resonator output

TEST2 23 test control input 2; this pin should be tied LOW
CL16 24 16.9344 MHz system clock output

CLM 25 11.2896 or 5.6448MHz clock output (3-state)

RA 26 radial actuator output

FO 27 focus actuator output

SL 28 sledge control output

TEST3 29 test control input 3; this pin should be tied LOW
Vpop1(p) 30 digital supply voltage 1 for periphery

DOBM 31 bi-phase mark output (externally buffered; 3-state)
Vssp1 3201 digital ground 1

MOTO1 33 motor output 1; versatile (3-state)

MOTO2 34 motor output 2; versatile (3-state)

SBSY 35 subcode block sync output (3-state)

SFSY 36 subcode frame sync output (3-state)

RCK 37 subcode clock input

SuB 38 P-to-W subcode bits output (3-state)

Vssp2 39(M digital ground 2

V5 40 versatile output pin 5

1995 Dec 06
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Low voltage digital servo processor and

Compact Disc decoder (CD7LV) SAA7374
SYMBOL PIN DESCRIPTION

V4 41 versatile output pin 4

V3 42 versatile output pin 3 (open-drain)

KILL 43 kill output (programmable; open-drain)

EF 44 C2 error flag; output only defined in CD ROM and 1fs modes (3-state)
DATA 45 serial data output (3-state)

WCLK 46 word clock output (3-state)

Vobp2(P) 470) digital supply voltage 2 for periphery

SCLK 48 serial bit clock output (3-state)

Vsspa 490 digital ground 3

CL4 50 4.2336 MHz microcontroller clock output

SDA 51 microcontroller interface data I/O line (open-drain output)

SCL 52 microcontroller interface clock line input

RAB 53 microcontroller interface R/W and load control line input (4-wire bus mode)
SILD 54 microcontroller interface R/W and load control line input (4-wire-bus mode)
n.c. 55 not connected

Vsspa4 56(1) digital ground 4

RESET 57 power-on reset input (active LOW)

STATUS 58 servo interrupt request line/decoder status register output (open-drain)
Vpbpa(c) 59(1) digital supply voltage 3 for core

C2FAIL 60 indication of correction failure output (open-drain)

CFLG 61 correction flag output (open-drain)

V1 62 versatile input pin 1

V2 63 versatile input pin 2

LDON 64 laser drive on output (open-drain)
Note

1. All supply pins must be connected to the same external power supply voltage.
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Disc decoder (CD7)
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Digital servo processor and Compact Disc

decoder (CD7)

SAA7376

1 FEATURES

¢ Single-speed mode

o Full error correction strategy, t=2ande =4

¢ Full CD graphics interface

¢ All standard decoder functions implemented digitally on
chip

o FIFO overflow concealment for rotational shock
resistance

» Digital audio interface (EBU), audio only

e 2 and 4 times oversampling integrated digital filter,
including fs mode

e Audio data peak level detection
o Kill interface for DAC deactivation during digital silence

e All TDA1301 (DSIC2) digital servo functions, plus extra
high-level functions

e |Low focus noise

* Improved playability on ABEX TCD-721R, TCD-725 and
TCD-714 discs

* Automatic closed loop gain control available for focus
and radial loops

e Pulsed sledge support

* Microcontroller loading LOW

* High-level servo control option

¢ High-level mechanism monitor

e Communication may be via TDA1301/SAA7345
compatible bus or 12C-bus

e On-chip clock multiplier allows the use of 8.4672 MHz
crystal.

3 QUICK REFERENCE DATA

2 GENERAL DESCRIPTION

The SAA7376 is a single chip combining the functions of a
CD decoder IC and digital servo IC. The decoder part is
based on the SAA7345 (CD6) with an improved error
correction strategy. The servo part is based on the
TDA1301T (DSIC2) with improvements incorporated,
extra features have also been added.

Supply of this Compact Disc IC does not convey an implied
license under any patent right to use this IC in any
Compact Disc application.

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Vbp supply voltage 34 5.0 5.5 \Y
lop supply current - 49 - mA
ftal crystal frequency 8 8.4672 35 MHz
Tamb operating ambient temperature -10 - +70 °C
Tstg storage temperature -55 - +125 °C

4 ORDERING INFORMATION
TYPE PACKAGE
NUMBER NAME DESCRIPTION VERSION
SAA7376 QFP64 | plastic quad flat package; 64 leads (lead length 1.6 mm); SOT393-1
body 14 x 14 x 2.7 mm

1995 Nov 24
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Digital servo processor and Compact Disc

decoder (CD?) SAA7376
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decoder (CD7) SAAT376
6 PINNING
SYMBOL PIN DESCRIPTION
Vssai 101 analog ground 1
Vbpa1 20 analog supply voltage 1
D1 3 unipolar current input (central diode signal input)
D2 4 unipolar current input (central diode signal input)
D3 5 unipolar current input (central diode signal input)
VRL 6 reference voltage input for ADC
D4 7 unipolar current input (central diode signal input)
R1 8 unipolar current input (satellite diode signal input)
R2 9 unipolar current input (satellite diode signal input)
lreft 10 current reference output for ADC calibration
VgrH 11 reference voltage output from ADC
Vssaz 12 analog ground 2
SELPLL 13 selects whether internal clock multiplier PLL is used
ISLICE 14 current feedback output from data slicer
HFIN 15 comparator signal input
Vssas 16(M analog ground 3
HFREF 17 comparator common mode input
lref 18 reference current output pin (nominally 0.5Vpp)
Vbpaz 1901 analog supply voltage 2
TESTH 20 test control input 1; this pin should be tied LOW
CRIN 21 crystal/resonator input
CROUT 22 crystal/resonator output
TEST2 23 test control input 2; this pin should be tied LOW
CL16 24 16.9344 MHz system clock output
CL11 25 11.2896 or 5.6448 MHz clock output (3-state)
RA 26 radial actuator output
FO 27 focus actuator output
SL 28 sledge control output
TEST3 29 test control input 3; this pin should be tied LOW
Vpobp1(p) 30(" digital supply voltage 1 for periphery
DOBM 31 bi-phase mark output (externally buffered; 3-state)
Vssp1 32(1) digital ground 1
MOTO1 33 motor output 1; versatile (3-state)
MOTO2 34 motor output 2; versatile (3-state)
SBSY 35 subcode block sync output (3-state)
SFSY 36 subcode frame sync output (3-state)
RCK 37 subcode clock input
SuB 38 P-to-W subcode output bits (3-state)
Vssp2 39 digital ground 2
V5 40 versatile output pin 5
1995 Nov 24 106



Philips Semiconductors Preliminary specifications

Digital servo processor and Compact Disc

decoder (CD7) SAA7376
SYMBOL PIN DESCRIPTION
V4 41 versatile output pin 4
V3 42 versatile output pin 3 (open-drain)
KILL 43 kill output (programmable; open-drain)
TEST4 44 test output pin; this pin should be left unconnected
DATA 45 serial data output (3-state)
WCLK 46 word clock output (3-state)
Vppp2(p) 47() digital supply voltage 2 for periphery
SCLK 48 serial bit clock output (3-state)
Vssps 49(M digital ground 3
CL4 50 4.2336 MHz microcontroller clock output
SDA 51 microcontroller interface data I/O line (open-drain output)
SCL 52 microcontroller interface clock line input
RAB 53 microcontroller interface R/W and load control line input (4-wire bus mode)
SILD 54 microcontroller interface R/W and load control line input (4-wire-bus mode)
n.c. 55 not connected
Vsspa 561 digital ground 4
RESET 57 power-on reset input (active LOW)
STATUS 58 servo interrupt request line/decoder status register output (open-drain)
Vppp3(c) 591 digital supply voltage 3 for core
C2FAIL 60 indication of correction failure output (open-drain)
CFLG 61 correction flag output (open-drain)
\'Al 62 versatile input pin 1
V2 63 versatile input pin 2
LDON 64 laser drive on output (open-drain)
Note

1. All supply pins must be connected to the same external power supply voltage.

1995 Nov 24 107



Philips Semiconductors

Preliminary specifications

Digital servo processor and Compact Disc

SAA7376
decoder (CD7)
S 9
z o 2 32 & o o pa
§esB5 8 P58 A 328839
[3] [a] [2] [=] [] [3] [2] [5] [8] [2] [#] [2] [%] [5] [2] [¢]
/
Vssar [1] 48] sCLK
Vopar [2] 47] Vop2e)
o1 [3] 46] WCLK
D2 [4] 45] DATA
D3 5] [44] TEST4
Va, (6] [43] KILL
D4 [7] [42] v3
R1[8 41] va
[z} SAA7376 |
R2 [9] 40] vs5
frerr 119 EIVSSDZ
Van [1] 38] sus
Vssaz [12] a7] Rox
SELPLL [13] 36] SFSY
ISLICE [14] 35] SBSY
HFIN [15 [34] MOTO2
Vssas [16] 33] MOTO
= 2] (2] 18] [s] 18] (=] [3] [=] [&] 8] [&] (2] [8] [5] 8] weowe
L 3 S Z 5 8 - 9032 &2 &
E- fgsggeos € 58 8
>

Fig.2 Pin configuration.

1995 Nov 24

108




Philips Semiconductors
L ]

ATAPI CD-R block decoder

CONTENTS

1 FEATURES

2 GENERAL DESCRIPTION

2.1 Memory mapped control registers

2.2 Error correction features

2.3 Host interface features

2.4 Buffer memory organisation

25 Subcode handling features

2.6 Multimedia output audio control features

3 QUICK REFERENCE DATA

4 ORDERING INFORMATION

5 BLOCK DIAGRAM

6 PINNING

6.1 Detailed description of pin functions

7 FUNCTIONAL DESCRIPTION

71 Memory field description

7141 DVD-ROM memory field information

7.2 CD input control registers

7.241 Registers associated with data in process

7.3 Multimedia output interface

7.3.1 Subcode input block

7.32 Subcode mode transmit control register

7.3.3 General description of the multimedia output
interface

7.3.4 IEC 958/EBU output

7.3.5 Memory-to-memory block copy function

7.4 Interrupt registers

7.41 Interrupt 1

742 Interrupt 2

743 UART interrupt

7.5 Host interface

7.5.1 Introduction

7.5.2 Description of the host interface block

7.5.3 Description of the host interface registers

754 Transfer counter

7.5.5 Packet size store

7.5.6 Sequencer status

75.7 Host interface DMA special bits

75.8 Automatic block pointer reload programming

759 DMA transfer programming of the host
interface

7.5.10 Generic interface operation

7.5.11 DMA transfers in generic mode

1997 Aug 12

7.5.12
7.5.13

7.6
7.6.1
7.6.2
7.7
7.71
7.7.2
7.7.3
7.8
7.81
7.9
7.91
710
7.10.1
7.10.2
7.10.3

10
11

1141
11.2
11.21
11.2.2
11.23
11.24
11.3
114

12
13
14
15

15.1
15.2
15.3
15.4

16
17

109

Objective specification

SAA7381

Normal DMA mode

Burst DMA mode using multiplexed bus
configuration

Microcontroller interface

Kernel based firmware

16-bit registers automatic read and write
8051 CPU and memory management functions
Sub-CPU bus access timing

Buffer memory organisation

Subpage

External memory interface

DRAM interface configuration register
UART for communication with CD engine
UART basic engine interface

Clock generation control

Crystal oscillator

Sub-CPU clock control register

SAA7381 system clock control registers

LIMITING VALUES

THERMAL CHARACTERISTICS
CHARACTERISTICS

TIMING CHARACTERISTICS

External memory interface timing

Host interface timing

Host interface ATAPI PIO and DMA timing
ATA bus timing

Ultra DMA operation and timing

Ultra DMA read/write timing

Sub-CPU interface timing

UART timing

APPENDIX A

APPLICATION INFORMATION
PACKAGE OUTLINE
SOLDERING

Introduction

Reflow soldering

Wave soldering
Repairing soldered joints
DEFINITIONS

LIFE SUPPORT APPLICATIONS



Philips Semiconductors

Objective specification

ATAPI CD-R block decoder

SAA7381

1 FEATURES

e Supports real time error detection and correction in
hardware. Error correction to n = 27, error detect to
n = 30 and raw data transfer to n = 32.

* DVD-ROM supported in combination with the SAA7335

« Direct generic interface to external Small Computer
Systems Interface (SCSI) controller devices

o Operates with up to 16 Mbytes DRAM
— Hyper-page DRAM up to 33 Mbytes words/s burst
— Fast-page DRAM at up to 17.5 Mbytes words/s burst

e Has fixed n = 1 or n = 2 rate (44.1 or 88.2 kHz) 12S-bus
multimedia output for simple audio/video output;
features for CAV/quasi-CLV support
— Supports Philips multimedia audio CODEC
— Provides ‘SHOARMA’ Red Book audio buffer

¢ |EC 958 (SPDIF, AES/EBU and DOBM) output with
Q-W subcode and programmable category code, output
atn=1rate

» Device registers are memory mapped for faster direct
access to the chip

* Provides direct access from sub-CPU to buffer RAM to
support scratchpad accesses. This eliminates the need
for extra RAM chips in the system

o Automatic sequencing of ATAPI packet command
protocol, including command termination

Automated data transfers to and from the host using
P10, DMA and ultra DMA.

2 GENERAL DESCRIPTION

The SAA7381 is a block decoder/encoder and buffer
manager for high-speed CD-ROM/CD-R functions, that
integrates real time error correction and detection and
bidirectional ATAPI transfer functions into a single chip.

2.1 Memory mapped control registers

The SAA7381 device has a large number of memory
mapped registers. These are arranged so that high-level
languages see the registers as external byte or 16-bit
integer quantities. The block addressing of the SAA7381
facilitates the use of pairs of 16-bit quantities to represent
addresses.

1997 Aug 12

The reading and writing of 16-bit registers within the device
can be performed by two separate 8-bit reads, where the
second byte data is latched at the same time as the first
byte is read.

2.2 Error correction features

The SAA7381 has an on-chip 36 kbits memory thatis used
as a buffer memory for error and erasure correction
processing. This buffer memory reduces the number of
external RAM accesses that are needed for error
correction and thus allows for an increased rate of data
throughput.

The error corrector is switchable between two-pass,
single-pass [both with Error Detection/Correction
(EDC/ECC)] and EDC only modes to further improve
throughput. The presence of the full error corrector
removes the need for firmware based control of the error
corrector’s operation.

23 Host interface features

The SAA7381 has an ATAPI host interface that may be
directly connected to the ATAPI bus thereby reducing the
need for external support devices. It supports PIO Mode 4
transfer and Mode 0 ultra DMA. This interface can also be
configured as a generic DMA interface for use with
external host interface devices (e.g. SCSI controller).
The DMA interface has the following features:

e ATAPI command packets are automatically loaded into
the command FIFO
Data transfer to the host is automatically sequenced to

reduce inter-block latencies and improve host CPU
utilisation

Host data transfer rate is independent of error corrector
operation and the data input path

e The host interface features automatic determination of
block length for Mode 2, Form 1 and Form 2 sectors.
The block length transferred is programmable.

The host interface can transfer up to 3 sub-blocks per
sector, with each sub-block being transferred dependent
on the Form bit. Automatic reload of sub-block pointers
and unconditional transfer are supported.
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SAA7381

2.4 Buffer memory organisation

Memory is mapped as a 16-bit block number and 12-bit
offset into that block. The block oriented memory structure
permits the use of 16-bit pointers in software thereby
minimising the overhead of accessing memory.

The address can be found from the following equation:
address = block number x 2560 + offset.

The microcontroller sees the SAA7381 as a memory
mapped peripheral, with control and status registers
appearing in the upper address space.

The lowest 52 kbytes (48 kbytes + 4 kbytes) of the

8051 microcontroller external address space is mapped as
a window into the memory on a user-specified 1 kbyte
boundary within the buffer RAM. This can be used as a
scratchpad memory.

The next 4 kbytes is separately mapped as a window into
the memory on a user-specified 1 kbyte boundary within
the RAM.

The next 7.5 kbytes of the external data space consists of
three independently addressed memory segments for
accessing block data, subcode information and block
headers.

The registers of the SAA7381 are mapped into the top
256 bytes of external data space.
2.5 Subcode handling features

The writing of data into the buffer RAM is aligned to the
absolute time sync marker with the following features:

3 QUICK REFERENCE DATA

¢ Subcodes are written into memory together with their
associated sector data.This eases the provision of
specialist features, for example CD + G or Karaoke CD
applications.

o All channels of subcode are de-interleaved

e The Q channel is also Cyclic Redundancy Checked
(CRC) for increased reliability

¢ When operating in 3-wire subcode mode, it is possible
to control or read the P bit in the P-W subcode stream.

2.6 Multimedia output audio control features

The [2S-bus input may be processed before feeding to the
multimedia audio output in several simple ways:

¢ As audio is transferred via the buffer memory, it is not
necessary to have the CD-DSP 12S-bus input at exactly
the audio n = 1 or video n = 2 rate. Any faster speed will
work because the buffer RAM is used as a FIFO.

¢ Both channels may be independently controlled. The left
channel output may be sourced from zero (digital
silence), left or right input; this also applies for the right
channel output. This permits basic audio switching and
channel swapping.

IEC 958 (SPDIF, AES/EBU and DOBM) output with
Q-W subcode and programmable category code, can be
output from the same CD-DSP 12S-bus data source.

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
VpDD(core) digital core supply voltage 3.0 3.3 3.6 \
VbDpD(pad) digital peripheral supply voltage VppD(core) | 5-0 or 3.3 5.0 \
lopbp supply current tbf 60 tbf mA
fxtal crystal frequency 8 8.4672, 11.289, 35 MHz

16.9344 or 33.8688
Tamb operating ambient temperature 0 - 70 °C
Tstg storage temperature -55 - +125 °C
4 ORDERING INFORMATION
TYPE PACKAGE

NUMBER | NaAME DESCRIPTION VERSION

SAA7381 LQFP144 | plastic low profile quad flat package; 144 leads; SOT486-1
body 20 x 20 x 1.4 mm

1997 Aug 12
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5 BLOCK DIAGRAM
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Fig.1 The SAA7381 internal block diagram.
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ATAPI CD-R block decoder SAA7381
6 PINNING
symeoL | PN | TvPE | PRI | GROUPING DESCRIPTION

n.c. 1 - - - not connected

n.c. 2 - - - not connected

XDAO 3 O M RAM output address lines

XDA1 4 O M

XDA2 5 o M

VDDD(pads) 6 - -~ - digital peripheral supply voltage 6
DGND1 7 - - - digital ground 1

XDA3 8 (0] M RAM output address lines

XDA4 9 (6] M

XDA5 10 O M

XDA6 11 O M

XDA7 12 (o] M

XDA8 13 O M

XDA9 14 (0] M

XDA10 15 O M

XDA11 16 O M

DGND2 17 - - - digital ground 2

XRAS 18 O H RAM row address strobe output (active LOW)
XCAS 19 (0] H column address strobe output (active LOW)
XWR 20 O H write enable output (active LOW)
XDDO 21 /0 M/T RAM data bus input/output

XDD1 22 110 M/T

Vbbb(coret) 23 - - - digital core supply voltage 1
DGND3 24 - - - digital ground 3

XDD2 25 /0 M/T RAM data bus input/output

XDD3 26 /0 M/T

XDD4 27 /0 M/T

XDD5 28 e} M/T

XDD6 29 110 M/T

XDD7 30 110 M/T

VbbD(pad?) 31 - - - digital peripheral supply voltage 7
DGND4 32 - - - digital ground 4

SCKI1 33 1 C 12S-bus 1/0 | 12S-bus bit clock input

WSI1 34 | C 12S-bus word select strobe input
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symoL | PN | Tvee | DRVE | GROUPING DESCRIPTION

n.c. 3510 38 - - - not connected

SDIH 39 | C 12S-bus I/O | data input from CD engine

n.c. 40 o M not connected

SFSY 41 110 L/C subcode I/O | 3-wire subcode sync input/output

RCK 42 110 L/C 3-wire subcode clock input/output

SuBI 43 1 Q and R-W subcode input

n.c. 44 o L not connected

CFLG 45 1 12S-bus input | CD error corrector flags and absolute time

sync

C2P0O 46 | Cc CD C2 error correction flag input for ERCO

DGND5 47 - - - digital ground 5

IECO 48 (@) M multimedia IEC 958 output

MCK 49 /10 M/C multimedia 256fs or 384f, clock for multimedia master
output clock/IEC 958 clock or divided system clock for

CD-DSP

SCK2 50 110 L/C multimedia 12S-bus bit clock input/output

wWs2 51 110 L/C 12S-bus word select strobe input/output

SDO2 52 (o] M 12S-bus data output to DAC/video decoder

GND 53 - - - ground

CROUT 54 O crystal pad | crystal oscillator | crystal oscillator output

CRIN 55 | crystal pad crystal oscillator/clock input

Vopa 56 - - - analog supply voltage

Iref 57 analog | currentinput | clock generator | VCO reference current

POR 58 | Schmitt trigger system power-on reset (active LOW)

TEST1 59 | Cc test mode control input test pins

TEST2 60 | Cc

RESET 61 | Schmitt trigger host ATAPI bus reset input from host (active LOW)

DD7 62 /0 ALT host data bus input/output

DD8 63 l{e] AT

DD6 64 1/0 AUT

VboD(padt) 65 - - - digital peripheral supply voltage 1

DGND6 66 - - - digital ground 6

DD9 67 110 ALT host data bus pin order of ATAPI interface matches

DS 8 | vo | AT Fato it by control of cive capaoiiy o

DD10 69 110 ALT capacitive load of ATA bus)

DD4 70 e} AT
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DRIVE/
SYMBOL PIN TYPE THRESHOLD GROUPING DESCRIPTION
n.c. 71t0 74 - - - not connected
DD11 75 /0 ALT host data bus; pin order of ATAPI interface matches
DD3 76 o) ALT the p?nr?i.ng of the 40-way IQE connec':t.or _(slew
rate limiting by control of drive capability into
DD12 77 I/O ALT capacitive load of ATA bus)
DD2 78 /o] ALT
DD13 79 /0 ALT
DD1 80 lle} ALT
DD14 81 /0 ALT
DDO 82 I/O AUT
DD15 83 l{e] ALT
DMARQ/ 84 (0] AL host DMA request/SCSI DMA acknowledge output
DMACK (active LOW)
DGND7 85 - - - digital ground 7
VoD (padz) 86 - - - digital peripheral supply voltage 2
DIOW 87 | LT host write cycle write enable/control register write
input (active LOW)
DIOR 88 | T host read cycle read enable/control register read
input (active LOW)
IORDY 89 O AH host device is ready to transfer data output
(active LOW)
DMACK/ 90 l T host DMA acknowledge (active LOW)/SCSI DMA
DMARQ request input
INTRQ 91 A host host interrupt request (NB 3-state output)
DGND8 92 - - - digital ground 8
VbDD(pad3) 93 - - - digital peripheral supply voltage 3
10CS16 94 O AH host I/O port is 16-bit output (active LOW)
DA1/DBWR 95 /O T host address wire 1/DMA from generic interface is
output from the SAA7381 (active LOW)
PDIAG 96 /0 ALT host ATAPI passed diagnostics input/output
(active LOW)
DAO 97 /0 T host address wire 0 input/output
DA2/DBRD 98 /10 LT host address wire 2/DMA from generic interface is
input to the SAA7381 (active LOW)
CSo/ 99 /0 T host chip select 1FX/generic interface chip select
SCSICS (active LOW)
Cs1 100 1/0 LT host chip select 3FX input/output (active LOW)
DASP 101 /0 AH/T host device active slave present input/output (active
LOW)
INT2 102 O L sub-CPU sub-CPU interrupt output from the SAA7381
drive block and UART
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symeoL | PN | Tvee | DRVE | GROUPING DESCRIPTION

DGND9 103 - - - digital ground 9

VDbDD(pad4) 104 - - - digital peripheral supply voltage 4

COMACK 105 | C UART command acknowledge/transmit flow control
input

COMCLK 106 (o] L UART serial data clock for synchronous mode output

n.c. 107 to 110 - - - not connected

COMOUT 11 O L UART transmit data output

COMIN 112 | C UART receive data input

COMSYNC 113 | C UART basic engine synchronization input

SYSSYNC 114 | C UART basic engine synchronization input

SCCLK 115 (o) M sub-CPU sub-CPU clock output

RD 116 I T sub-CPU sub-CPU read enable (active LOW)

WR/RW 117 l T sub-CPU sub-CPU write enable/and read/write control
input (active LOW)

INT 118 (@) L sub-CPU sub-CPU interrupt request output from host
interface (active LOW)

SRST 119 (0] L sub-CPU sub-CPU reset output

SCA0/SCDO 120 /O LT sub-CPU multiplexed address/data lines

SCA1/SCD1 121 /0 T

DGND10 122 - - - digital ground 10

VDbDD(pads) 123 - - - digital peripheral supply voltage 6

SCA2/SCD2 124 /0 T sub-CPU multiplexed address/data lines

SCA3/SCD3 125 le} T

SCA4/SCD4 126 e} T

SCA5/SCD5 127 /0 uT

SCA6/SCD6 128 /] T

SCA7/SCD7 129 lle} uT

DGND11 130 - - - digital ground 11

VbbD(core2) 131 - - - digital core supply voltage 2

ALE 132 | T sub-CPU demultiplex enable input for lower address
lines

PSEN 133 | T sub-CPU program store enable (active LOW)

SCA15 134 | T sub-CPU upper address lines input

SCA14 135 | T

SCA13 136 | T

SCA12 137 | T

DGND12 138 - - digital ground 12
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DRIVE/
SYMBOL PIN TYPE THRESHOLD GROUPING DESCRIPTION
SCA11 139 | T sub-CPU upper address lines input
SCA10 140 | T
SCA9 141 | T
SCA8 142 | T
n.c. 143 - - - not connected
n.c. 144 - - - not connected
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nc. [1]
ne.[2]
XDAO [3]
XDA1 [4]
XDA2 [5 ]
VDDD(pad6) [6 |
DGND1 [7]
XDA3 [& ]
XDA4 [9]
XDAS [10]
XDA6 [T1]
XDA7 [12]
XDA8 [13]
XDA9 [14]
XDA10 [15]
XDA11 [16]
DGND2 [17]]
XRAS [18]
XCAS [19]
XWR [20]
XDDO [21]
XDD1 [22]
VDDD(core1) [23]
DGND3 [24]
XDD2 [25]
XDD3 [26]
XDD4 [27]
XDD5 [28]
XDD6 [29]
XDD7 [30]
VDDD(pad?) 31}
DGND4 [32]
SCKI1 [33]
wsi1 [34]
n.c. |35

142] SCA8
141] SCA9
140] SCA10
139] SCA11

143] n.c.
[138] DGND12

133] PSEN

[132] ALE

131] VDDD(core2)

136] SCA13
[130] DGND11

[129] SCA7/SCD7
[128] SCA6/SCD6

[137] SCA12
[135] SCA14
[134] sCA15

126] SCA4/SCD4
[125] SCA3/SCD3
123] VDDD (pads)
[122] DGND10

721] SCA1/SCD1
[120] SCA0/SCDO

[75] SRST

[124] SCA2/SCD2

[157] SCA5/SCDS5

118] iNT
117] WR/RW

116] RD
3] COMSYNC

11
1

12] COMIN
111] COMOUT

[110] n.c.

T75] SCCLK
[114] syssyNne

[109] n.c.

OWE] nc.

SAA7381

[108] n.c.

ne.

[106] COMCLK
COMACK
[104] VDDD(pad4)
[103] DGND9
[102] INT2

[101] DASP

100] Cs1

[95] Cso/SCICS
58] DA2/DBRD
[97] DAO

[96] FDIAG

[95] DA1/DBWR
[9a] I0CS16
[93] VDDD(pad3)
[92] DGND8
[o7] INTRQ

[90] DMACK/DMARQ
[89] IORDY

[88] DIOR

[87] DIOW

[86] VDDD(pad2)
[85] DGND7
[64] DMARQ/DMACK
[83] DD15

[82] DDO

[81] DD14

[80] DD1

[79] DD13

78] DD2

[77] DD12

[76]1 DD3

[75] DD11

74| nc
73| n.c.

nc. [3—_7
nc. [38]
spi [39]
nc. [40}
sFsy [41]

RCK [42]
susl [43]
ne. [44]
CFLG [45]
c2po [46]
DGNDS [47 |
IECO [48]
MCK [49]
scke [50]
ws2 [51]
spo2 [52]
GND [53]

CROUT [54]

CRIN [E5]

Vppa [56]
Iref [57
ron ]

TEST1 [59]

TEST2 [60

RESET [61]

Fig.2 Pin configuration.

po7 [62]

63

=
VDDD(padt) [€5]
pD9 [67]

pDs [68]

69

=

ne. [71]

nc. z

DD8
DD6
DD4

DGNDS6 [66 |
DD10

MGL180
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6.1 Detailed description of pin functions

Table 1 Q and R-W input/output subcode connections (4 pins)

SYMBOL DESCRIPTION COMMENT
SFSY 3-wire subcode sync input subcode frame sync for receiving 3-wire subcode; output
subcode frame sync for transmitting 3-wire subcode
RCK 3-wire subcode clock output bit clock for receiving 3-wire subcode; input bit clock for
transmitting 3-wire subcode
Susl Q and R-W subcode input configurable for 3-wire or Philips V4 subcode mode; can use either
RCK or WSI1 as clock references with appropriate dividers
Table 2 12S-bus multimedia audio output (5 pins)
SYMBOL DESCRIPTION COMMENT
MCK 256f or 384f clock for Clock reference input pin when interface is in a master mode; a
multimedia master programmable divider is provided. This pin is also configurable as a
clock/IEC 958 clock or programmable clock output intended as a clock reference for a
divided system clock for CD-DSP. Should be pulled up if not in use.
CD-DSP
SCK2 12S-bus bit clock This is used for master and slave 12S-bus application as both modes
are needed. For instance, the Philips multimedia CODEC is an I2S-bus
slave, hence this must be a master interface. When driving some
DACs, this interface can be a slave.
WS2 12S-bus left/right strobe word select strobe either master or slave
SDO2 I2S-bus data to DAC/video 12S-bus multimedia data
decoder
IECO IEC 958 output the |IEC 958 output combines multimedia data and Q-W subcode
Table 3 12S-bus connections to CD engine (6 pins)
SYMBOL DESCRIPTION COMMENT
SCKI1 12S-bus bit clock this is a separate clock to the multimedia bit clock as this rate is
derived from the disc linear velocity
WSHH 12S-bus left/right strobe
SDi 12S-bus data from CD-DSP
C2P0 CD C2 error corrector flag these flags are used to indicate errors from second layer correction to
from ERCO the ERCO
CFLG CD error corrector flags and | The absolute time sync is used in the CD input process for playing

absolute time sync

‘Red Book’ discs; the error corrector status is also read in from this
signal, to provide an indication of C1 and C2 performance for CD-RW

applications.
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Table 4 ATAPI target mode interface

ATAPI
NAME ATAPI MEANING

RESET ATAPI reset signal: the SAA7381 will not recognize a signal assertion shorter than 20 ns as a valid
reset signal.

DDO to DD7 | ATAPI DO to D7.

DD8 to DD15 | ATAPI D8 to D15: these data bits are only used in accesses to the 16-bit data port.

DMARQ DMA request: this signal, used for DMA data transfers between host and device, is asserted by the
SAA7381 when it is ready to transfer data to or from the host. The direction of data transfer is
controlled by DIOR and DIOW.

DMACK DMA acknowledge: this signal is used by the host in response to DMARQ to initiate DMA transfers.
This signal may be temporarily negated by the host to suspend the DMA transfer in process.

10CS16 ATAPI )/O port is a 16-bit open-drain output: during PIO transfer Modes 0, 1 or 2, IOCS16 indicates to
the host system that the 16-bit data port has been addressed and that the device is prepared to send
or receive a 16-bit data word.

IORDY ATAPI I/O ready open-drain output: this signal is negated to extend the host transfer cycle of any host
register access (read or write) when the SAA7381 is not ready to respond to a data transfer request.
This signal is only enabled during DIOR/DIOW cycles to the SAA7381. When IORDY is not active, it is
in the high-impedance (undriven) state.

DAO to DA2 | Address bus (device address).

DIOW ATAPI write strobe: the rising edge of DIOW latches data from the signals, DDO to DD7 or
DDO0 to DD15 into a register or the data port of the SAA7381. The SAA7381 will not act on the data
until it is latched.

DIOR ATAPI read strobe: the falling edge of DIOR enables data from a register or data port of the SAA7381
onto the signals, DDO to DD7 or DDO to DD15. The rising edge of DIOR latches data at the host and
the host will not act on the data until it is latched.

CSo ATAPI chip select 0 input: this is the chip select signal from the host used to select the ATA command
block registers. This signal is also known as CS1FX.

CS1 ATAPI chip select 1 input: this is the chip select signal from the host used to select the ATA control
block registers. This signal is also known as CS3FX.

INTRQ ATAPI interrupt output: this signal is used to interrupt the host system. INTRQ is asserted only when
the device has a pending interrupt, the device is selected, and the host has cleared the ‘nien’ bit in the
device control register. If the ‘nien’ bit is equal to 1, or the device is not selected, this output is in a
high-impedance state, regardless of the presence or absence of a pending interrupt.

PDIAG ATAPI passed diagnostics: this signal shall be asserted by device 1 to indicate to device O that it has
completed diagnostics.

DASP ATAPI DASP (device active, device 1 present): this is a time-multiplexed signal which indicates that a
device is active, or that device 1 is present. This signal is an open-drain output.
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Table 5 Generic host controller interface

ATAPI GENERIC
INTERFACE GENERIC HOST CONTROLLER INTERFACE MEANING
NAME
NAME
RESET RESET controller reset output

DDO to DD7 | DO to D7

controller DMA path/controller data and control bus (optional)

DD8 to DD15 | D8to D15

controlier upper DMA path (optional)

DMARQ DMACK DMA acknowledge to controller

DMACK DMARQ DMA request from controller

DA1 DBWR DMA bus write to controller

DA2 DBRD DMA bus read from controller

Cso SCSICS controller chip select output for sub-CPU read/write cycles

Table 6 Miscellaneous pins

SYMBOL DESCRIPTION COMMENT
CRIN crystal oscillator/clock input -
CROUT crystal oscillator output -
lref VCO reference current clock PLL multiplier
POR power-on reset pin -

TEST1 and TEST2

mode control test pins -

Table 7 Sub-CPU interface pins

SYMBOL DESCRIPTION COMMENT
SRST sub-CPU reset active HIGH reset if XDD7 is pulled LOW during power-on reset;
active LOW reset if XDD7 is pulled HIGH during power-on reset
INT sub-CPU interrupt request | open-drain sub-processor interrupt from host interface
output from host interface
INT2 sub-CPU interrupt output open-drain sub-processor interrupt from drive and UART
‘ from the SAA7381 drive
block and UART
SCCLK sub-CPU clock out -
RD sub-CPU read enable sub-CPU read enable strobe; if grounded permanently, the WR
signal will act as read/write control input
WR/RW sub-CPU write enable/ write enable; alternative usage is read/write if RD is held LOW at all
read/write control times; WR has priority over RD at all times
ALE demultiplex enable input for | while HIGH, the lower address bits are latched from
lower address lines SCDO to SCD7; should be used with a Schmitt trigger input to
avoid false latching due to ground bounce on the
8051 microcontroller
PSEN program store enable this pin should be tied high using a 10 kQ resistor
SCDO to SCD7/ | sub-CPU data bus -
SCAO to SCA7 multiplexed/low address bus
SCA8 to SCA15 | sub-CPU address high bits |-
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Table 8 RAM interface pins

SYMBOL DESCRIPTION COMMENT
XDAO to XDA11 | RAM address bits, multiplexed for DRAM | up to 16 Mbytes DRAM only supported
XRAS DRAM row address strobe
XCAS DRAM column address strobe
XWR RAM write enable
XDDO to XDD7 | RAM data bus

Table 9 Basic engine interface

control

SYMBOL DESCRIPTION COMMENT
SYSSYNC basic engine synchronization input generate interrupts on rising and/or falling edges
COMSYNC basic engine synchronization input generate interrupts on rising and/or falling edges
COMIN ' receive data -
COMOUT transmit data -
COMCLK serial data clock for synchronous mode -
COMACK command acknowledge/transmit flow must be HIGH for synchronous mode to transmit next

data byte

1997 Aug 12
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1 FEATURES
1.1 General

¢ Single chip digital solution for an 8 x speed CD-ROM
controller chip

¢ 10 Mbytes/s NCR53CF94 equivalent SCSI controller
included

e High-speed 80C32 microcontroller with 256 x 8
scratch-pad SRAM included

e High performance CD-ROM interface logic
* 128 pin QFP package.

1.2 53CF94 SCSI controller

e Separate clock input to allow operation up to the
maximum 10 Mbytes/s

e Fast synchronous SCSI-2 compatible

e 24-bit transfer counter for single transfers up to
16 Mbytes

¢ High-speed 16-bit DMA interface to the buffer manager
DRAM

e On-chip 48 mA SCSiI drivers
e Software cbmpatible with members of the 53C90 family
o Allows for SCAM support.

1.3  80C32 high-speed microcontrolier

e 33.87 MHz full system speed operation

e Three timers/event counters

e Programmable full duplex serial channel

e Eight general purpose microcontroller /O pins
e External program ROM.

1.4  Front-end interface logic

o Full 8 x speed hardware operation

* Block decoder

e Sector sequencer

e CRC checking of Mode 1 and Mode 2, Form 1 sectors
e 212 ms watch-dog timer

e Sub-code interface with synchronization

C-flag interface for absolute time stamp.

1996 Jun 19

1.5 Buffer controller

¢ Ten level arbitration logic
o Utilizes low cost 70 ns DRAMs

* Page mode DRAM access for high-speed error
correction and SCSI data transfer

» Data organization by 3 kbyte frames
o 256 kbyte or 1 Mbyte DRAM supported.

1.6  Hardware third-level error correction

¢ Third-level correction provides superior performance in
unfavourable conditions

Full hardware error correction to reduce microcontroller
overhead

Corrections are automatically written to the DRAM
frame buffer.

1.7  Additional product support

All control registers mapped into 80C32 special function
memory space

Dedicated S2B interface UART
Input clock synthesizer

¢ Red book audio pass through.

2 GENERAL DESCRIPTION

The SAA7385 is a high integration ASIC that incorporates
all of the digital electronics necessary to connect a CD
decoder to a SCSI host. An 80C32 microcontroller and a
53CF94 SCSI controller are embedded in the ASIC.

The following functions are supported:

¢ Input clock doubler

* Block decoder

¢ CRC checking of Mode 1 and Mode 2, Form 1 sectors
¢ Red book audio pass through to SCSI

» Buffer manager

» Third-level error correction

e Sub-code and Q-channel support

o Dedicated S2B interface UART

¢ Embedded 80C32 microcontroller

o Embedded 53CF94 SCSI controller.
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The SAA7385 uses a 33.8688 MHz clock and is capable
of accepting data at eight times (n = 8 or 1.4 Mbytes/s) the
normal CD-ROM data rate.

Third level error correction hardware is included to
improve the correction efficiency of the system. The buffer
manager hardware utilizes a ten-level arbitration unit and
can stop the clock to the microcontroller to emulate a wait
condition when necessary.

The SAA7385 comprises five major functional blocks:
» The 80C32 microcontroller is an industry standard core
» The 53CF94 is an industry standard core

» The front-end block connects to the external CD-60
based decoder and fully processes the incoming data
stream to provide bytes of data that are stored in the
external buffer

The buffer manager block provides the address
generation and timing control for the external DRAM
buffer

The ECC block performs the error correction functions in
hardware on the data in the DRAM buffer.

3 QUICK REFERENCE DATA

Supply of this Compact Disc IC does not convey an
implied license under any patent right to use this IC in
any Compact Disc application.

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vbp digital supply voltage 4.5 5.0 5.5 \
Tamb operating ambient temperature 0 - 70 °C
Teg storage temperature -55 - +150 °C
1 ORDERING INFORMATION

TYPE PACKAGE

NUMBER NAME DESCRIPTION VERSION

SAA7385GP SQFP128 | plastic quad flat package; 128 leads (lead length 1.6 mm); SOT387-2
body 14 x 20 x 2.8 mm
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5 BLOCK DIAGRAM
256K x 8 or IM x 8
DRAM BUFFER
A
Y
BUFFER MANAGER
data fsubcode ¢ ; ¢
DATA
CONVERTER A or BUFFER sacFo4 | scs
AND SUB-CODE MAPPER scsi T 17 interface
CORRECTOR
UART
T T 1 T 1 T T
r Y A
data T T T T ; Y
CD subcode
DECODER Cflag MICROCONTROLLER INTERFACE
SERVO - S2B serial interface < |, debug
PROCESSOR < > 80C32 MICROCONTROLLER DEBUG UART “1T uaRT
SAA7385
-
v MGE388
64K x 8 ROM
Fig.1 Block diagram (simplified).

6 PINNING

All input, output and bidirectional signals are TTL level unless otherwise stated (Pull-Down = PD25 = 25 pA;
Pull-Up = PU25 = 25 pA, PU400 = 400 pA; Slew = S2 =2 mA, S4 = 4 mA;

CMOS slew = CMOS S2 = CMOS 2 =2 mA; SCSI pad = SCSI = 48 mA).

SYMBOL PIN I[o] PAD DESCRIPTION
DA2 1 (@] S4 DRAM address bus; bit DA2
DA3 2 (0] S4 DRAM address bus; bit DA3
DA4 3 (0] S4 DRAM address bus; bit DA4
Vss1 4 - - ground 1
DA5 5 (0] S4 DRAM address bus; bit DA5
DA6 6 (0] S4 DRAM address bus; bit DA6
DA7 7 (0] S4 DRAM address bus; bit DA7
DA8 8 (0] S4 DRAM address bus; bit DA8
DA9 9 O S4 DRAM address bus; bit DA9
Vbp1 10 - - power supply 1
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SYMBOL PIN 1/0 PAD DESCRIPTION

RAS 11 O S4 DRAM row address section; active LOW
CAS 12 (0] S4 DRAM column address selection; active LOW
DWR 13 o) S4 DRAM write; active LOW
'DOE 14 o S4 DRAM output enable; active LOW

Vss2 15 - - ground 2

DDO 16 1/0 |4 mA, Schmitt, PD25 | DRAM data bus; bit DDO

DD1 17 /0 |4 mA, Schmitt, PD25 | DRAM data bus; bit DD1

DD2 18 /O |4 mA, Schmitt, PD25 [ DRAM data bus; bit DD2

DD3 19 /0 |4 mA, Schmitt, PD25 | DRAM data bus; bit DD3

Vpp2 20 - - power supply 2

DD4 21 /0 |4 mA, Schmitt, PD25 | DRAM data bus; bit DD4

DD5 22 /0 |4 mA, Schmitt, PD25 | DRAM data bus; bit DD5

DD6 23 /0 |4 mA, Schmitt, PD25 | DRAM data bus; bit DD6

DD7 24 /0 |4 mA, Schmitt, PD25 | DRAM data bus; bit DD7

Vss3 25 - - ground 3
_I___E—=D 26 (0] 24 mA, CMOS test | panel LED; active LOW; WTGCTL(4)
TRAYSW 27 | Schmitt, PU25 active LOW when tray is in

EJECT 28 | Schmitt, PU25 opens tray; active LOW

LQDATA 29 O 2mA serial data to DAC

LWCLK 30 0] 2mA word strobe to DAC

Vssa 31 - - ground 4

SCLK 32 (6] 2mA data serial clock

Vsss 33 - - ground 5

SYSRES 34 O 2 mA, PU25 system reset; OR of POR, SCSIRST and watch-dog timer
CFLAG 35 | Schmitt, PU400 [ C1 and C2 status

CPR 36 (o) 2mA S2B interface ready to accept data; active LOW
SPR 37 I Schmitt S2B interface ready to send data; active LOW
SKIPFWD 38 I Schmitt, PU25 | skip forwards; active LOW; RDSW(3)
SKIPBACK 39 | Schmitt, PU25 skip backwards; active LOW; RDSW(2)
SCSICLK 40 | standard SCSl interface clock

Vbp3 41 - - power supply 3

ADO 42 /0 S4, Schmitt microcontroller multiplexed data bus; bit ADO
AD1 43 /0 S4, Schmitt microcontroller multiplexed data bus; bit AD1
AD2 44 110 S4, Schmitt microcontroller multiplexed data bus; bit AD2
AD3 45 110 S4, Schmitt microcontroller multiplexed data bus; bit AD3
AD4 46 110 S4, Schmitt microcontroller multiplexed data bus; bit AD4
AD5 47 110 S4, Schmitt microcontroller multiplexed data bus; bit AD5
AD6 48 110 S4, Schmitt microcontroller multiplexed data bus; bit AD6
AD7 49 /0 S4, Schmitt microcontroller multiplexed data bus; bit AD7
Vsse 50 - - ground 6

LAO 51 (0] CMOS S2, PU25 | EPROM latched lower address; bit LAO
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SYMBOL PIN /0 PAD DESCRIPTION
LA1 52 (@) CMOS S2, PU25 | EPROM latched lower address; bit LA1
LA2 53 (0] CMOS S2, PU25 | EPROM latched lower address; bit LA2
LA3 54 o) CMOS S2, PU25 | EPROM latched lower address; bit LA3
Vbpa 55 - - power supply 4
LA4 56 (0] CMOS S2, PU25 | EPROM latched lower address; bit LA4
LA5 57 (e} CMOS S2, PU25 | EPROM latched lower address; bit LAS
LA6 58 (0] CMOS S2, PU25 | EPROM latched lower address; bit LA6
LA7 59 (0] CMOS S2, PU25 | EPROM latched lower address; bit LA7
Vss? 60 - - ground 7
A8 61 (0] CMOS S2, PU25 | EPROM upper address; bit A8
A9 62 (o] CMOS S2, PU25 | EPROM upper address; bit A9
A10 63 (0] CMOS S2, PU25 | EPROM upper address; bit A10
A1 64 o CMOS S2, PU25 | EPROM upper address; bit A11
A12 65 (0] CMOS S2, PU25 | EPROM upper address; bit A12
A13 66 (0] CMOS S2, PU25 | EPROM upper address; bit A13
A14 67 (o] CMOS S2, PU25 | EPROM upper address; bit A14
A15 68 (0] CMOS S2, PU25 | EPROM upper address; bit A15
PSEN 69 (o] CMOS 2, PU25 program store enable; active LOW
Vsss 70 - ~ ground 8
10 71 /0 SCsi SCSI phase signal, active LOW
REQ 72 110 SCsi SCSI request, active LOW
CD 73 /0 SCsi SCSI phase signal, active LOW
SEL 74 /0 scsl SCSI select, active LOW
Vsso 75 - - ground 9
MSG 76 1/0 SCsI SCSI phase signal, active LOW
ACK 77 110 SCsi SCSI acknowledge, active LOW
BSY 78 110 scsl SCSI busy, active LOW
Vss1o0 79 - - ground 10
ATN 80 110 SCsI output in initiator mode; input in target mode, active LOW
Vbps 81 - - power supply 5
SDP 82 110 SCsi SCSI parity, active LOW
SD7 83 110 SCSI SCSI data bus; bit SD7
SD6 84 110 SCsi SCSI data bus; bit SD6
SD5 85 110 SCsi SCSI data bus; bit SD5
Vssi1 86 - - ground 11
SD4 87 110 SCSI SCSI data bus; bit SD4
SD3 88 110 SCsSI SCSI data bus; bit SD3
SD2 89 110 SCSI SCSI data bus; bit SD2
SD1 90 110 SCsiI SCSI data bus; bit SD1
SDO 91 /0 SCsli SCSI data bus; bit SDO
Vssi2 92 - - ground 12
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SYMBOL PIN 110 PAD DESCRIPTION
RXS2B 93 | Schmitt, PU25 S2B interface receive
TXS2B 94 O 4 mA S2B interface transmit
TRAYIN 95 110 4 mA, PD25 tray extend control; active LOW (general purpose signal)
TRAYOUT 96 110 4 mA, PD25 tray retract control; active LOW (general purpose signal)
SCSIRST 97 I Schmitt SCSiI reset, active LOW; also causes a system reset
POR 98 I CMOS power-on reset; active LOW '
Vbps 99 - - power supply 6
UC_PORT1.7 | 100 /0 CMOS 2, PU25 drive speed select; microcontroller port 1.7
RAB_MUSB 101 110 CMOS 2, PU25 | RD/WR, acknowledge; microcontroller port 1.2
NRST_SEQ 102 1{e] CMOS 2, PU25 | reset to engine; microcontroller port 1.5
UC_PORT1.4| 103 /10 CMOS 2, PU25 general purpose microcontroller /O port; port 1.4
UC_PORT1.3| 104 110 CMOS 2, PU25 general purpose microcontroller I/O port; port 1.3
UC_PORT1.1| 105 /0 CMOS 2, PU25 general purpose microcontroller I/O port; port 1.1
HOMESW 106 /0 2 mA, PU25 actuator sled home; active LOW; microcontroller port 1.0
PLAY 107 | Schmitt laser on and focused status; active LOW; RDSW(4)
UC_PORT1.6| 108 /10 CMOS 2, PU25 general purpose microcontroller I/O port; port 1.6
Vssi3 109 - - ground 13
GPIt 110 | Schmitt, PU25 general purpose input; microcontroller port 3.4
GPI2 111 | Schmitt, PU25 general purpose input; microcontroller port 3.5
KILL 112 I Schmitt, PU25 | shut off audio; active LOW
TXICE 113 (0] 4 mA debug UART output; from 80C32 serial port
RXICE 114 | Schmitt, PU25 debug UART input; to 80C32 serial port
RXSUB 115 ! Schmitt, PU25 sub-code input
Vop7 116 - - power supply 7
OSCIN 117 | standard master input clock; 34 or 16 MHz
Vssia 118 - - ground 14
CLAB 119 | Schmitt clock
Vssis 120 - - ground 15
DAAB 121 | Schmitt data
WSAB 122 | Schmitt word strobe
EFAB 123 I Schmitt error flag
CLK34 124 (0] 2mA 34 MHz output clock
TEST 125 | Schmitt, PD25 test pin; must be ground
Vssie 126 - - ground 16
DAO 127 (o} S4 DRAM address bus; bit DAO
DA1 128 (@) S4 DRAM address bus; bit DA1
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Fig.2 Pin configuration.
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HOMESW 61] A8
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GPI2 [56] LA4
KILL [55] VD4
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1 FEATURES

e CD-ROM (Mode 1) and CD-I (Mode 2 - Form 1 and
Form 2) formats supported

* Real-time error detection and correction in hardware

o Suitable for octal speed, n = 8.

o Maximum host transfer burst rate of 13.3 Mbyte/s

* Corrects two errors per symbol with erasure correction

o 36 kbit of on-chip error correction buffer RAM

e 12-byte command FIFO and 12-byte status FIFO

o Compatible with the Advanced Technology Attachment
(ATA) register set and the Advanced Technology
Attachment Program Interface (ATAPI) command set

o Operates with popular memories. (up to 128 kbyte
CDAN: 1 1t~ 16 Mhit DR AR Ai“ereno nnd grar{ne

SRAM; 1 to 16 Mbit DRAM, different speed grades,
nibble or byte wide)

» Interface to Integrated Drive Electronics (IDE) bus
without external bus drivers

* Q-to-W subcode buffering, de-interleaving and
correction are supported

o Device can operate with audio RAMs. A RAM test allows
bad segments to be identified.

3 QUICK REFERENCE DATA

2 GENERAL DESCRIPTION

The SAA7388 decoder is a block decoder buffer manager
for high-speed CD-ROM applications that integrates
real-time error correction and detection and host interface
data transfer functions into a single chip.

The SAA7388 has an on-chip 36-kbit memory. This
memory is used as a buffer memory for error and erasure
corrections. The chip also has a buffer memory interface
thus enabling the connection of SRAM up to 128 kbytes, or
DRAM up to 16 Mbits. The on-chip memory is sufficient to
buffer 1 sector of data. The external memory can buffer
many more, depending on memory size.

The error corrector of the SAA7388 can perform 2-pass
error correction in real-time. Buffer memory for this
correction is integrated on-chip.

The SAA7388 has an host interface that is compatible with
the SANYO LC89510 or OAK OTI-012 and also
compatible with the ATA/IDE/ATAPI hard disc interface
bus. (All ATAPI registers are present in hardware).

Supply of this Compact Disc IC does not convey an implied
license under any patent right to use this IC in any
Compact Disc application.

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vpop1 digital supply voltage 1 3.0 3.3 3.6 \
Vbop2 digital supply voltage 2 4.5 5 5.5 \
lppp supply current - 60 - mA
feix clock frequency 15.2 48 50.4 MHz
Tamb operating ambient temperature 0 - +70 °C
Tstg storage temperature -55 - +125 °C

4 ORDERING INFORMATION
PACKAGE
TYPE NUMBER
NAME DESCRIPTION VERSION
SAA7388GP QFP80 plastic quad flat package; 80 leads; lead length 1.95 mm; SOT318-2
body 14 x 20 x 2.8 mm
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5 BLOCK DIAGRAM
RCK  BCK  DATA
DGND  Vpop2  grsy | sus | ws | cepo TEST2 TESTH
1,14, 24, 50,74 28 |29 |30 |31 |33 |34 |35 23 25
41, 59Y 68 A4 'y Y A4 v A4 A\ 4 A 4 A4
32 DECODER
VDDD1 — SERIAL TEST
INTERFACE
B KR +
SDA — 2> 75-80
soL 137, ERROR RAO to RAS
> MICRO > CORRECTOR
38 N 2-10
INT —¢ CONTROLLER SAA7388 RAG to RA14
a9 INTERFACE +
RESET > 12
MEMORY RA16/CAS
sYyN —40 csié\vma > MANAGER 1
> RA15/RAS
» 13 RWE
{ 1522
pmack —125» K ———>RootoRD?
DA1 70 >
DAZEJECT — 1 » HOST INTERFACE
Ccs2/SELRQ — 2> <271 RN
OSCILLATOR
10CS16 —22 »261 crout
A 4 4 4 v y v
42 |43 |44 |69 |46 |47 |48 49 51-58 | |60-67
@ MGD305
CS1/HEN | HRD DMA U
L RODTEN | 15010 HD7 HDS to HD15
HWR DAO/CMD
SCRST/STEN  IRQ/EOP/HFBC
IORDY/WAIT/HFBLB
Fig.1 Block diagram.
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6 PINNING
SYMBOL PIN 7o} DESCRIPTION
DGND1 1 — | digital ground 1
RA6 2 O | buffer RAM address bus output line 6
RA7 3 O |buffer RAM address bus output line 7
RA8 4 - O | buffer RAM address bus output line 8
RA9 5 O |buffer RAM address bus output line 9
RA10 6 O | buffer RAM address bus output line 10
RA11 7 O [ buffer RAM address bus output line 11 (SRAM) only
RA12 8 O | buffer RAM address bus output line 12 (SRAM) only
RA13 9 O | buffer RAM address bus output line 13 (SRAM) only
RA14 10 O [ buffer RAM address bus output line 14 (SRAM) only
RA15/RAS 11 O | buffer RAM address bus output line 15 (SRAM) or RAS (DRAM)
RA16/CAS 12 O |buffer RAM address bus output line 16 (SRAM) or CAS (DRAM)
RWE 13 (0] buffer RAM write enable output
DGND2 14 - | digital ground 2
RDO 15 /0 | buffer RAM data bus bidirectional line O
RD1 16 I/0 | buffer RAM data bus bidirectional line 1
RD2 17 1/0 | buffer RAM data bus bidirectional line 2
RD3 18 I/0 | buffer RAM data bus bidirectional line 3
RD4 19 I/0 | buffer RAM data bus bidirectional line 4
RD5 20 I/0 | buffer RAM data bus bidirectional line 5
RD6 21 /0 | buffer RAM data bus bidirectional line 6
RD7 22 /0 | buffer RAM data bus bidirectional line 7
TEST2 23 | test input 2
DGND3 24 — | digital ground 3
TEST1 25 l test input 1
CROUT 26 O | clock oscillator output
CRIN 27 | clock oscillator input
SFSY 28 | serial subcode input frame sync input
RCK 29 O |serial subcode clock output (active LOW)
SuB 30 | serial input for Q-to-W subcode input
BCK 31 | serial interface bit clock input
Vpop1 32 - | digital supply voltage 1 (3.3 V)
S 33 | serial interface word clock input
DATA 34 | serial data input
C2PO 35 | serial interface flag input
SDA 36 I/0 | sub-CPU serial data input/output
SCL 37 | sub-CPU serial clock input
INT 38 O | sub-CPU open-collector interrupt output
RESET 39 I |power-on reset input (active LOW)
SYN 40 | sync signal input from sub-CPU
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SYMBOL PIN 1’0 DESCRIPTION

DGND4 41 - digital ground 4

CS1/HEN 42 | host interface enable input (active LOW)

HWR 43 I | host interface write enable input (active LOW)

HRD 44 I | host interface read enable input (active LOW)

DMACK 45 | DMA acknowledge input

IORDY/WAIT/HFBLB | 46 O | host interface wait output (active LOW); 3-state control

SCRST/STEN 47 O | host interface status enable output ATAPI sub-CPU reset signal
(active LOW)

DMARQ/DTEN 48 O | ATAPI DMA request host interface data enable output (active LOW);
3-state control

IRQ/EOP/HFBC 49 O host interface end of process flag output ATAPI host interrupt request
(active LOW); 3-state control

Vppp2 50 - digital supply voltage 2 (5 V)

HDO 51 /O | host interface data bus input/output line 0

HD1 52 /0O | host interface database input/output line 1

HD2 53 /O | host interface database input/output line 2

HD3 54 /O | host interface data bus input/output line 3

HD4 55 /0O | host interface data bus input/output line 4

HD5 56 /O | host interface data bus input/output line 5

HD6 57 /O | host interface data bus input/output line 6

HD7 58 /O | host interface data bus input/output line 7

DGND5 59 - digital ground 5

HD8 60 /0 | host interface data bus input/output line 8

HD9 61 /O | host interface data bus input/output line 9

HD10 62 /O | host interface data bus input/output line 10

HD11 63 /0 | host interface data bus input/output line 11

HD12 64 /O | host interface data bus input/output line 12

HD13 65 I/0 | host interface data bus input/output line 13

HD14 66 /O | host interface data bus input/output line 14

HD15 67 /O | host interface data bus input/output line 15

DGND6 68 -~ digital ground 6

DAO/CMD 69 | host interface data input (active LOW)/command select input host interface
address line 0

DA1 70 | ATAPI address line input 1

DA2/EJECT 71 l ATAPI address line input 2

CS2/SELRQ 72 | ATAPI chip select input 2

I0CS16 73 (0] ATAPI 16-bit data select output

Vbop2 74 - digital supply voltage 2 (5 V)

RAO 75 (@] buffer RAM address bus output line 0

RA1 76 O buffer RAM address bus output line 1

RA2 77 O buffer RAM address bus output line 2
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SYMBOL PIN /0 DESCRIPTION
RA3 78 (0] buffer RAM address bus output line 3
RA4 79 O | buffer RAM address bus output line 4
RAS 80 O | buffer RAM address bus output line 5
828d 88,0y« o
[8] [] [l [§] [¢] [e] [7] [] [§] [<] [] [8] [#] [%] [8] [¢]
DGND1 [I/ 64] HD12
RAG E [63] HD11
RA7 [3] [62] HD10
RA8 [4]] [61] HD9
RA9 [5 | [60] HD8
RA10 6| [59] DGNDS
RA11 [7] 58] HD7
RA12 [8| 57] HD6
RrA13 [o| 56] HDs
RA14 [10] [55] HD4
RA15/RAS [11] [54] HD3
RA16/CAS [12 53] HD2
e E SAA7388 % o
DGND2 [14] [51] HDO
RDo [15] 50] Vppp2
RD1 [16] 49] IRQVEOP/HFBC
RD2 [17] 48] DMARQ/DTEN
RD3 [18] 47] SCRST/STEN.
RD4 [19] [46] IORDY/WAIT/HFBLB
RD5 [20] [45] DMACK
RDS [21] 4] HRD
RD7 [22] [43] AWR
TEST2 [23] 42] CS1/HEN
DGND3 [24 [41] DGND4
lef [&] [] [8] [2] [8] [=] 8] 18] [3] (8] [&] (8] [8] [8] [¢]
gé%@lé%ég‘é’g%ééE%%Mw

Fig.2 Pin configuration.
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6.1 Pin functions
6.1.1 RAO TO RA14

External memory address signals.

6.1.2 RA16/CAS

External memory RA16 signal if SRAM or, CAS signal if
DRAM.

6.1.3 RA15/RAS

External memory RA15 signal if SRAM or, RAS signal if
DRAM.

6.1.4 RWE

Write output enable signal for external buffer memory. This
is LOW when the SAA7388 wants to write data into the
external memory.

6.1.5 RDO 10 RD7

External buffer memory bidirectional data signals.

6.1.6  SFSY

Frame sync for the Q-to-W subcode, indicates when
P-channel is available by a HIGH-to-LOW transition.
Frame 0 is also indicated by no transition on this line.

RCK

In response to SFSY going LOW data is clocked into the
SAA7388 before each rising edge using this clock output.

6.1.7

6.1.8 SUB

Q-to-W subcode is input in response to RCK in 3-wire EIAJ
mode or WS in “V4” mode compatible with the SAA7345.

6.1.9 BCK

Bit clock for the serial data input from the CD decoder.

6.1.10 WS

Word clock for the serial data input from the CD decoder.

6.1.11 DATA

Serial data input from the CD decoder. This may be either
12S-bus or EIAJ 16-bit format.
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6.1.12 C2PO

Error flag from the CD decoder. A HIGH indicates that a
byte has not been corrected by the C2 error corrector and
therefore is not valid. This is taken into account by the
SAA7388 error corrector.

6.1.13 SDA

Sub-CPU bidirectional data signal. This signal forms part
of the 3-wire serial interface between the SAA7388 and the
sub-CPU.

6.1.14 SCL

Sub-CPU sync signal. This signal forms part of the 3-wire
serial interface between the SAA7388 and the sub-CPU.
This signal is used to synchronize data transfers between
the sub-CPU and the SAA7388.

6.1.15 INT

Sub-CPU interrupt signal. This active LOW output signals
to the sub-CPU that the SAA7388 has an interrupt request.
6.1.16 RESET

Forcing this input LOW resets the SAA7388.

6.1.177 SYN

Sub-CPU clock signal. This signal forms part of the 3-wire
serial interface between the SAA7388 and the sub-CPU.
This signal is the sub-CPU driven bit clock used to
synchronize the signals on the SDA line.

6.1.18 CS1/HEN

In the ATAPI mode this is the host chip select 1 address
signal. In the Sanyo and Oak compatibility modes setting
this input LOW enables the host interface.

6.1.19 HWR

This active LOW signal is the host write request.

6.1.20 HRD

This active LOW signal is the host read request.
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6.1.21 DMACK

This signal is used in the ATAPI and Oak compatibility
modes during DMA transfers. The host pulls this signal
LOW in response to a DMARQ request to indicate that it is
ready to transfer data.

If this signal is not being used then it must be pulled HIGH
for SAA7388 to operate correctly.

IORDY/WAIT/HFBLB

In the ATAPI mode this signal is negated to extend the
host transfer cycle of any host register access. It is used in
PIO transfers. When IORDY is not negated itis in a
high-impedance state.

6.1.22

In the Sanyo compatibility mode the function of this signal
depends on the SELRQ input. If SELRQ is HIGH then
WAIT is set LOW to extend the host transfer cycle. If
SELRQ is LOW then WAIT acts as the DRQ signal in a
DMA transfer.

In the Oak compatibility mode this signal is the Host First
Byte Latch signal. A rising edge on this signal is used to
latch the first byte in a pseudo 16-bit DMA read. HFBLB
can only be HIGH when pseudo 16-bit DMA transfer mode
is selected.

6.1.23 SCRST/STEN

Inthe ATAPI or Oak compatibility mode this signal is pulled
LOW to reset the sub-CPU in response to a reset
command from the host.

In the Sanyo compatibility mode this signal is pulled LOW
to signal to the host that status bytes are available for
transfer.

6.1.24 DMARQ/DTEN

In the ATAPI or Oak compatibility mode this signal is
asserted when the SAA7388 is ready to transfer data
between the host and itself. In ATAPI single word and Oak
DMA transfers this occurs at every word. In ATAPI
multi-word DMA transfers this occurs at the start of the
transfer.

In the Sanyo compatibility mode this signal is pulled LOW
to signal to the host that data bytes are available for
transfer.
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IRQ/EOP/HFBC

In the ATAPI mode this active HIGH signal indicates a host
interrupt request. It is asserted when the sub-CPU writes
to the ITRG register and is negated when the host reads

the status register or writes to the command register.

6.1.25

In the Sanyo compatibility mode this signal is set LOW
when the last data byte is transferred to or from the host.

In the Oak compatibility mode this is the Host First Byte
Cycle output and is HIGH while the first byte in the pseudo
16-bit DMA transfer is accessed. It should be used to
inhibit non-DMA transactions while the first byte is latched.

6.1.26 HDO TO HD15

These are the bidirectional Host Data signals. In the Sanyo
and Oak compatibility modes HD8 to HD15 are never
used.

6.1.27 DAO/CMD

In the ATAPI mode this is the host Data Address 0 signal.
In the Sanyo and Oak compatibility modes this input
selects between command or data transfers.

6.1.28 DA1
This is the ATAPI Data Address 1 signal.

6.1.29 DA2/EJECT

In the ATAPI mode this is the Data Address 2 signal. In the
Oak compatibility mode this is the door switch input pin. Its
state is reflected in the TSTAT register.

6.1.30 CS2/SELRQ

In the ATAPI mode this is the Chip Select 2 signal. In the
Oak and Sanyo compatibility mode this is the data transfer
mode select input. It is used to select between PIO and
DMA transfers.

6.1.31 10CS16

This open-collector signal is used in the ATAPI mode to
signal to the host that a 16-bit data port has been
addressed. It is not activated during DMA transfers.
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1 FEATURES

o Supports real time error detection and correction in
hardware. Error correction to n = 27, error detect to
n = 30 and raw data transfer to n = 32.

e CD-R to CD-n greater than 8. Internal operation is
faster, but firmware and physical (laser/media) factors
limit the speed

* DVD-ROM supported in combination with the SAA7335

* Direct generic interface to external Small Computer
Systems Interface (SCSI) controller devices

Operates with up to 16 Mbytes DRAM
— Hyper-page DRAM up to 33 Mbytes words/s burst

— Fast-page DRAM at up to 17.5 Mbytes words/s burst

e Has fixed n = 1 or n = 2 rate (44.1 or 88.2 kHz) I2S-bus
multimedia output for simple audio/video output;
features for CAV/quasi-CLV support

— Supports Philips multimedia audio CODEC

— Provides ‘SHOARMA’ Red Book audio buffer

IEC 958 (SPDIF, AES/EBU and DOBM) output with

Q-W subcode and programmable category code, output
atn=1rate

Device registers are memory mapped for faster direct
access to the chip

Provides direct access from sub-CPU to buffer RAM to
support scratchpad accesses. This eliminates the need
for extra RAM chips in the system

» Automatic sequencing of ATAPI packet command
protocol, including command termination

Automated data transfers to and from the host using
PIO, DMA and ultra DMA.

2 GENERAL DESCRIPTION

The SAA7391 is a block decoder/encoder and buffer
manager for high-speed CD-ROM/CD-R functions, that
integrates real time error correction and detection and
bidirectional ATAPI transfer functions into a single chip.

2.1 Memory mapped control registers

The SAA7391 device has a large number of memory
mapped registers. These are arranged so that high-level
languages see the registers as external byte or 16-bit
integer quantities. The block addressing of the SAA7391
facilitates the use of pairs of 16-bit quantities to represent
addresses.
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The reading and writing of 16-bit registers within the device
can be performed by two separate 8-bit reads, where the
second byte data is latched at the same time as the first
byte is read.

2.2

Error correction features

The SAA7391 has an on-chip 36 kbits memory that is used
as a buffer memory for error and erasure correction
processing. This buffer memory reduces the number of
external RAM accesses that are needed for error
correction and thus allows for an increased rate of data
throughput.

The error corrector is switchable between two-pass,
single-pass [both with Error Detection/Correction (EDC)]
and EDC only modes to further improve throughput.

The presence of the full error corrector removes the need
for firmware based control of the error corrector’s
operation.
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Host interface features

The SAA7391 has an ATAPI host interface that may be
directly connected to the ATAPI bus thereby reducing the
need for external support devices. It supports PIO Mode 4
transfer and Mode 0 ultra DMA. This interface can also be
configured as a generic DMA interface for use with
external host interface devices (e.g. SCSI controller).
The DMA interface has the following features:
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ATAPI command packets are automatically loaded into
the command FIFO

Data transfer to the host is automatically sequenced to
reduce inter-block latencies and improve host CPU
utilisation

Host data transfer rate is independent of error corrector
operation and the data input path

The host interface features automatic determination of
block length for Mode 2, Form 1 and Form 2 sectors.
The block length transferred is programmable.

The host interface can transfer up to 3 sub-blocks per
sector, with each sub-block being transferred dependent
on the Form bit. Automatic reload of sub-block pointers
and unconditional transfer are supported.
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2.4 Buffer memory organisation

Memory is mapped as a 16-bit block number and 12-bit
offset into that block. The block oriented memory structure
permits the use of 16-bit pointers in software thereby
minimising the overhead of accessing memory.

The address can be found from the following equation:
address = block number x 2560 + offset.

The microcontroller sees the SAA7391 as a memory
mapped peripheral, with control and status registers
appearing in the upper address space.

The lowest 52 kbytes (48 kbytes + 4 kbytes) of the

8051 microcontroller external address space is mapped as
a window into the memory on a user-specified 1 kbyte
boundary within the buffer RAM. This can be used as a
scratchpad memory.

The next 4 kbytes is separately mapped as a window into
the memory on a user-specified 1 kbyte boundary within
the RAM.

The next 7.5 kbytes of the external data space consists of
three independently addressed memory segments for
accessing block data, subcode information and block
headers.

The registers of the SAA7391 are mapped into the top
256 bytes of external data space.

2.5 Subcode handling features

The writing of data into the buffer RAM is aligned to the
absolute time sync marker with the following features:

3 QUICK REFERENCE DATA

e Subcodes are written into memory together with their
associated sector data.This eases the provision of
specialist features, for example CD + G or Karaoke CD
applications.

o All channels of subcode are de-interleaved

e The Q channel is also Cyclic Redundancy Checked
(CRC) for increased reliability

¢ When operating in 3-wire subcode mode, it is possible
to control or read the P bit in the P-W subcode stream.

2.6 Multimedia output audio control features

The 12S-bus input may be processed before feeding to the
multimedia audio output in several simple ways:

¢ As audio is transferred via the buffer memory, it is not
necessary to have the CD-DSP 12S-bus input at exactly
the audio n = 1 or video n = 2 rate. Any faster speed will
work because the buffer RAM is used as a FIFO.

Both channels may be independently controlled. The left
channel output may be sourced from zero (digital
silence), left or right input; this also applies for the right
channel output. This permits basic audio switching and
channel swapping.

IEC 958 (SPDIF, AES/EBU and DOBM) output with
Q-W subcode and programmable category code, can be
output from the same CD-DSP 12S-bus data source.

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
VpDD(core) digital core supply voltage 3.0 3.3 3.6 \
VDpDD(pad) digital peripheral supply voltage VpDD(core) 500r3.3 5.0 \")
Ibbp supply current tbf 60 tbf mA
fxtal crystal frequency 8 8.4672, 11.289, 35 MHz

16.9344 or 33.8688
Tamb operating ambient temperature 0 - 70 °C
Tetg storage temperature -55 - +125 °C
4 ORDERING INFORMATION
TYPE PACKAGE

NUMBER | NAME DESCRIPTION VERSION

SAA7391H | LQFP144 | plastic low profile quad flat package; 144 leads; SOT486-1
body 20 x 20 x 1.4 mm

1997 Aug 01
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5 BLOCK DIAGRAM

EXTERNAL
DRAM

{}

12S-bus to CD-R DRIVE
12S-bus INTERFACE >
from CD-DSP —
ATAPI
ERROR <r‘:> <:::'1 > IDE-b
ENCODER CORRECTOR ® MEMORY INTARPAGE us
T} PROCESSOR
subcode to CD-R « SUBCODE >
subcode . | INTERFACE SAA7391
from CD-DSP "
12S-bus to DAC <: MULTIMEDIA < | ]
INTERFACE
IEC 958 «
4 SYSTEM TEST w
CLOCK CONTROL iNSTUEBRg:(L;JE
GENERATOR BLOCK
v [ | MGK506
master clock clock sub-CPU

Fig.1 The SAA7391 internal block diagram.

1997 Aug 01 142



Philips Semiconductors Objective specification

ATAPI CD-R block encoder/decoder SAA7391
6 PINNING
symeoL | PN | Tvee | PRIVE | GRouPING DESCRIPTION
n.c. 1 - - - not connected
n.c. 2 - - - not connected
XDAO 3 (0] M RAM output address lines
XDA1 4 O M
XDA2 5 (0] M
VoDD(pads) 6 - - - digital peripheral supply voltage 6
DGND1 7 - - - digital ground 1
XDA3 8 (0] M RAM output address lines
XDA4 9 o M
XDA5 10 o M
XDA6 11 (0] M
XDA7 12 o} M
XDA8 13 (o] M
XDA9 14 o M
XDA10 15 (0] M
XDA11 16 o M
DGND2 17 - - - digital ground 2
XRAS 18 (0] H RAM row address strobe output (active LOW)
XCAS 19 o H column address strobe output (active LOW)
XWR 20 o) H write enable output (active LOW)
XDDO 21 110 M/T RAM data bus input/output
XDD1 22 110 M/T
VbbD(coret) 23 - - - digital core supply voltage 1
DGND3 24 - - - digital ground 3
XDD2 25 110 M/T RAM data bus input/output
XDD3 26 1/0 M/T
XDD4 27 110 M/T
XDD5 28 110 M/T
XDD6 29 /0 M/T
XDD7 30 I/10 M/T
VbDD(pad?) 31 - - - digital peripheral supply voltage 7
DGND4 32 - - - digital ground 4
SCKI1 33 | C IS-bus I/O | 12S-bus bit clock input
WSI1 34 1 C 12S-bus word select strobe input
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symeoL | PN |Tvee | PRVE 1 GRoupiNG DESCRIPTION

n.c. 35to 38 - - - not connected

SDI1 39 | C 12S-bus 1/0 data input from CD engine

SDO1 40 (0] M data output to CD-R writer

SFSY 41 /0 L/C subcode I/O | 3-wire subcode sync input/output

RCK 42 /0 L/C 3-wire subcode clock input/output

SUBI 43 | C Q and R-W subcode input

SUBO 44 (0] L subcode output from encoder to writer

CFLG 45 | C I2S-bus input | CD error corrector flags and absolute time
sync

C2P0 46 | C CD C2 error correction flag input for ERCO

DGND5 47 - - - digital ground 5

IECO 48 O M multimedia IEC 958 output

MCK 49 /10 M/C multimedia 256f or 384f4 clock for multimedia master

output clock/IEC 958 clock or divided system clock

for CD-DSP

SCK2 50 I/0 L/C multimedia 12S-bus bit clock input/output

wWsSs2 51 110 L/C 12S-bus word select strobe input/output

SDO2 52 o M I2S-bus data output to DAC/video decoder

GND 53 - - - ground

CROUT 54 0] crystal pad | crystal oscillator | crystal oscillator output

CRIN 55 | crystal pad crystal oscillator/clock input

Vppa 56 - - - analog supply voltage

lret 57 analog | currentinput | clock generator | VCO reference current

POR 58 I Schmitt trigger system power-on reset (active LOW)

TEST1 59 | C test mode control input test pins

TEST2 60 | Cc

RESET 61 | Schmitt trigger host ATAPI bus reset input from host (active LOW)

DD7 62 /0 ALT host data bus input/output

DD8 63 /0 ALT

DD6 64 e} ALT

VboD(padi) 65 - - - digital peripheral supply voltage 1

DGND6 66 - - - digital ground 6

DD9 67 /0 AL/T host data bus pin order of ATAPI interface matches

DD5 68 o) AT the pinqi_ng of the 40-way IQE connec?gr (_slew
rate limiting by control of drive capability into

DD10 69 110 AUT capacitive load of ATA bus)

DD4 70 /0 ALT

1997 Aug 01 144




Philips Semiconductors

Objective specification

ATAPI CD-R block encoder/decoder SAA7391
DRIVE/
SYMBOL PIN TYPE THRESHOLD GROUPING DESCRIPTION
n.c. 71t0 74 - - - not connected
DD11 75 110 ALT host data bus; pin order of ATAPI interface
DD3 76 /0 AUT matches the pinning of the 40-way IDE
connector (slew rate limiting by control of
DD12 77 110 ALT drive capability into capacitive load of
DD2 78 /0 ALT ATA bus)
DD13 79 l/e] ALT
DD1 80 /0 AT
DD14 81 110 ALT
DDO 82 110 ALT
DD15 83 /0 ALT
DMARQ/ 84 O AL host DMA request/SCSI DMA acknowledge output
DMACK (active LOW)
DGND7 85 - - - digital ground 7
VbDD(padz) 86 - - - digital peripheral supply voltage 2
DIOW 87 | T host write cycle write enable/control register write
input (active LOW)
DIOR 88 | T host read cycle read enable/control register read
input (active LOW)
IORDY 89 (0] AH host device is ready to transfer data output
(active LOW)
DMACK/ 90 | T host DMA acknowledge (active LOW)/SCSI DMA
DMARQ request input
INTRQ 91 A host host interrupt request (NB 3-state output)
DGND8 92 - - - digital ground 8
VDDD(pad3) 93 - - - digital peripheral supply voltage 3
10CS16 94 (o] AH host I/0 port is 16-bit output (active LOW)
DA1/DBWR 95 110 T host address wire 1/DMA from generic interface is
output from the SAA7391 (active LOW)
PDIAG 96 110 ALT host ATAPI passed diagnostics input/output
(active LOW)
DAO 97 110 () host address wire 0 input/output
DA2/DBRD 98 /0 T host address wire 2/DMA from generic interface is
input to the SAA7391 (active LOW)
CS0/ 99 110 T host chip select 1FX/generic interface chip select
SCSICS (active LOW)
CS1 100 110 LT host chip select 3FX input/output (active LOW)
DASP 101 1/0 AH/T host device active slave present input/output
(active LOW)
INT2 102 (o] L sub-CPU sub-CPU interrupt output from the SAA7391
drive block and UART
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SYMBOL PIN TYPE THggévHEc;LD GROUPING DESCRIPTION
DGND9 103 - - - digital ground 9
VDbDD(pad4) 104 - - - digital peripheral supply voltage 4
COMACK 105 l C UART command acknowledge/transmit flow control
input
COMCLK 106 (o] L UART serial data clock for synchronous mode output
n.c. 107 to 110 - - -~ not connected
COMOUT 111 (0] L UART transmit data output
COMIN 112 | C UART receive data input
COMSYNC 113 | C UART basic engine synchronization input
SYSSYNC 114 | C UART basic engine synchronization input
SCCLK 115 O M sub-CPU sub-CPU clock output
RD 116 | T sub-CPU sub-CPU read enable (active LOW)
WR/RW 17 1 T sub-CPU sub-CPU write enable/and read/write control
input (active LOW)
INT 118 (0] L sub-CPU sub-CPU interrupt request output from host
interface (active LOW)
SRST 119 (o] L sub-CPU sub-CPU reset output
SCA0/SCDO 120 /0 uT sub-CPU multiplexed address/data lines
SCA1/SCD1 121 /0 uT
DGND10 122 - - - digital ground 10
VDDD(pads) 123 - - - digital peripherai suppiy voitage 6
SCA2/SCD2 124 110 uT sub-CPU multiplexed address/data lines
SCA3/SCD3 125 /0 T
SCA4/SCD4 126 /0 uT
SCA5/SCD5 127 /0 T
SCA6/SCD6 128 /0 T
SCA7/SCD7 129 /0 uT
DGND11 130 - - - digital ground 11
VbpD(core2) 131 - - - digital core supply voltage 2
ALE 132 | T sub-CPU demultiplex enable input for lower address
lines
PSEN 133 I T sub-CPU program store enable (active LOW)
SCA15 134 | T sub-CPU upper address lines input
SCA14 135 | T
SCA13 136 | T
SCA12 137 | T
DGND12 138 - - digital ground 12
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SYMBOL PIN | TYPE THg:gﬁ;LD GROUPING DESCRIPTION

SCA11 139 | T sub-CPU upper address lines input

SCA10 140 I T

SCA9 141 I T

SCA8 142 I T

n.c. 143 - - - not connected

n.c. 144 - - - not connected
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35| SCA14

[133] sca1s

[133] PSEN

[132] ALE

31] VDDD(core2)

[130] DGND11

[125] SCA7/SCD7

[128] ScAe6/sCD6

[157] SCAS/SCD5

[126] SCA4/SCD4

[125] SCA3/SCD3

124] SCA2/SCD2
123] VDDD(pads)

122] DGND10

21] SCA1/SCD1

20] SCA0/SCDO

[179] SRsT

18] iNT

17) WRIRAW

16] RD

18] scoLk

[114] syssync

13] COMSYNC

[112] COMIN

[171] comouT

ne. [1]
nc.[2]
XDAO [}
XDA1 [}
XDA2 &}
VDDD(pad6) [ |
DGND1 [7]
XDA3 &}
XDA4 @]
XDAS [10]
XDA6 [11]
XDA7 [12]
XDA8 [13]
XDAg [14]
XDA10 [15 ]
XDA11 [16]
DGND2 [7]
XRAS [1g]
XCAS [19]
XWR [20]
XDDO [21]
XDD1 [22]
VDDD(core1) [23}
DGND3 [24]
X002 357
XDD3 28]
XDD4 [27]
XDD5 [28]]
XDD6 [29]
XDD7 [30]
VDDD(pad7) (31}
DGND4 [32]
SCKI1 [33]
wsi1 [34]
n.c. |35

n.c. [36

SAA7391

n.c.
COMCLK
COMACK
VDDD(pad4)
DGND9
INT2

DASP

cs1
CS0/SCICS
DA2/DBRD
DAO

PDIAG
DA1/DBWR
10Cs16
VDDD(pad3)
DGND8
INTRQ
DMACK/DMARQ
iORDY
DIOR

DIoW
VDDD(pad2)
DGND7

nc. [17:
n.c. [38]
spit [39]
sDO1 [40]
sFsy [41]
RCK [42]
sul [43}
SuUBO [44]
CFLG [45]
c2Po [46]

DGNDS [47]

IECO [48]
McK [49]
sck2 [50]
ws2 [51]
spo2 [52]
GND [53]

CROUT [54]

Fig.2 Pin configuration.

CRIN 55}

Vppa [56]

Iref [5_—7_
POR [58]
TEST1 [59]
TEST2 [60]

RESET [61]

po7 [62]
pD8 [63]
006 [64]

VDDD(pad1) [65]

DGNDS [66]

pD9 [[67]
DD5 [68]
pp1o [69]
DD4 [70]

ne. [71]
ne. [22]

MGK542
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6.1

Detailed description of pin functions

Table 1 Q and R-W input/output subcode connections (4 pins)

SYMBOL DESCRIPTION COMMENT
SFSY 3-wire subcode sync input subcode frame sync for receiving 3-wire subcode; output
subcode frame sync for transmitting 3-wire subcode
RCK 3-wire subcode clock output bit clock for receiving 3-wire subcode; input bit clock for
transmitting 3-wire subcode
SuBI Q and R-W subcode input configurable for 3-wire or Philips V4 subcode mode; can use either
RCK or WSI1 as clock references with appropriate dividers
SuUBO output subcode from encode | configurable for Philips SRI (Subcode Recordable Interface) 3-wire or
Philips V4 subcode mode; can use either RCK, WSI1 or WS2 as clock
references
Table 2 12S-bus multimedia audio output (5 pins)
SYMBOL DESCRIPTION COMMENT
MCK 256f or 384f clock for Clock reference input pin when interface is in a master mode; a
multimedia master programmable divider is provided. This pin is also configurable as a
clock/IEC 958 clock or programmable clock output intended as a clock reference for a
divided system clock for CD-DSP. Should be pulled up if not in use.
CD-DSP
SCK2 12S-bus bit clock This is used for master and slave 12S-bus application as both modes
are needed. For instance, the Philips multimedia CODEC is an 12S-bus
slave, hence this must be a master interface. When driving some
DACs, this interface can be a slave.
WS2 12S-bus left/right strobe word select strobe either master or slave
SDO2 12S-bus data to DAC/video 12S-bus multimedia data
decoder .
IECO IEC 958 output the IEC 958 output combines multimedia data and Q-W subcode
Table 3 12S-bus connections to CD engine (6 pins)
SYMBOL DESCRIPTION COMMENT
SCKi1 12S-bus bit clock this is a separate clock to the multimedia bit clock as this rate is
derived from the disc linear velocity
WSI1 12S-bus left/right strobe
SDN I2S-bus data from CD-DSP
SDOf1 I2S-bus data to CD-writer
C2P0 CD C2 error corrector flag these flags are used to indicate errors from second layer correction to
from ERCO the ERCO
CFLG CD error corrector flags and | The absolute time sync is used in the CD input process for playing
absolute time sync ‘Red Book’ discs; the error corrector status is also read in from this
signal, to provide an indication of C1 and C2 performance for CD-RW
applications.
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Table 4 ATAPI target mode interface

ATAPI
NAME ATAPI MEANING

RESET ATAPI reset signal: the SAA7391 will not recognize a signal assertion shorter than 20 ns as a valid
reset signal.

DDO to DD7 | ATAPI DO to D7

DD8 to DD15 | ATAPI D8 to D15: these data bits are only used in accesses to the 16-bit data port

DMARQ DMA request: this signal, used for DMA data transfers between host and device, is asserted by the
SAA7391 when it is ready to transfer data to or from the host. The direction of data transfer is
controlled by DIOR and DIOW.

DMACK DMA acknowledge: this signal is used by the host in response to DMARQ to initiate DMA transfers.
This signal may be temporarily negated by the host to suspend the DMA transfer in process.

I0CS16 ATAPI I/O port is a 16-bit open-drain output: during PIO transfer Modes 0, 1 or 2, IOCS16 indicates to
the host system that the 16-bit data port has been addressed and that the device is prepared to send
or receive a 16-bit data word.

IORDY ATAPI I/O ready open-drain output: this signal is negated to extend the host transfer cycle of any host
register access (read or write) when the SAA7391 is not ready to respond to a data transfer request.
This signal is only enabled during DIOR/DIOW cycles to the SAA7391. When IORDY is not active, it is
in the high-impedance (undriven) state.

DAO to DA2 | address bus (device address)

DIOW ATAPI write strobe: the rising edge of DIOW latches data from the signals, DDO to DD7 or
DDO to DD15 into a register or the data port of the SAA7391. The SAA7391 will not act on the data
until it is latched.

DIOR ATAPI read strobe: the falling edge of DIOR enables data from a register or data port of the SAA7391
onto the signals, DDO0 to DD7 or DDO to DD15. The rising edge of DIOR latches data at the host and
the host will not act on the data until it is latched.

CS0 ATAPI chip select 0 input: this is the chip select signai from the host used to seiect the ATA command
block registers. This signal is also known as CS1FX.

CS1 ATAPI chip select 1 input: this is the chip select signal from the host used to select the ATA control
block registers. This signal is also known as CS3FX.

INTRQ ATAPI interrupt output: this signal is used to interrupt the host system. INTRQ is asserted only when
the device has a pending interrupt, the device is selected, and the host has cleared the ‘nien’ bit in the
device control register. If the ‘nien’ bit is equal to 1, or the device is not selected, this output is in a
high-impedance state, regardless of the presence or absence of a pending interrupt.

PDIAG ATAPI passed diagnostics: this signal shall be asserted by device 1 to indicate to device 0 that it has
completed diagnostics.

DASP ATAPI DASP (device active, device 1 present): this is a time-multiplexed signal which indicates that a

device is active, or that device 1 is present. This signal is an open-drain output.

1997 Aug 01

150



Philips Semiconductors

Objective specification

ATAPI CD-R block encoder/decoder

SAA7391

Table 5 Generic host controller interface

ATAPI GENERIC
NAME INTERFACE GENERIC HOST CONTROLLER INTERFACE MEANING
NAME
RESET RESET controller reset output
DDO to DD7 |DOto D7 controller DMA path/controller data and control bus (optional)
DD8to DD15 | D8 to D15 controller upper DMA path (optional)
DMARQ DMACK DMA acknowledge to controller
DMACK DMARQ DMA request from controller
DAT1 DBWR DMA bus write to controller
DA2 DBRD DMA bus read from controller
CSo SCSICS controller chip select output for sub-CPU read/write cycles

Table 6 Miscellaneous pins

SYMBOL DESCRIPTION COMMENT
CRIN crystal oscillator/clock input -
CROUT crystal oscillator output -
lref VCO reference current clock PLL multiplier
POR power-on reset pin -

TEST1 and TEST2

mode control test pins -

Table 7 Sub-CPU interface pins

SYMBOL DESCRIPTION COMMENT
SRST sub-CPU reset active HIGH reset if XDD7 is pulled LOW during power-on reset;
active LOW reset if XDD7 is pulled HIGH during power-on reset
INT sub-CPU interrupt request open-drain sub-processor interrupt from host interface
output from host interface
INT2 sub-CPU interrupt output from | open-drain sub-processor interrupt from drive and UART
the SAA7391 drive block and
UART
SCCLK sub-CPU clock out -
RD sub-CPU read enable sub-CPU read enable strobe; if grounded permanently, the WR
signal will act as read/write control input
WR/R/W sub-CPU write enable/ write enable; alternative usage is read/write if RD is held LOW at
read/write control all times; WR has priority over RD at all times
ALE demultiplex enable input for while HIGH, the lower address bits are latched from

lower address lines

SCDO0 to SCD7; should be used with a Schmitt trigger input to
avoid false latching due to ground bounce on the
8051 microcontroller
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SYMBOL DESCRIPTION COMMENT
PSEN program store enable if this pin is LOW then the 8051 microcontroller is accessing
external program store; this pin is used as an active HIGH chip
enable

SCDO to SCD7/ | sub-CPU data bus -
SCAO0 to SCA7 multiplexed/low address bus

SCA8 to SCA15 | sub-CPU address high bits -

Table 8 RAM interface pins

SYMBOL DESCRIPTION COMMENT
XDAO to XDA11 RAM address bits, multiplexed for DRAM | up to 16 Mbytes DRAM only supported
XRAS DRAM row address strobe
XC_AS DRAM column address strobe
XWR RAM write enable
XDDO0 to XDD7 RAM data bus

Table 9 Basic engine interface

SYMBOL DESCRIPTION COMMENT
SYSSYNC basic engine synchronization input generate interrupts on rising and/or falling edges
COMSYNC basic engine synchronization input generate interrupts on rising and/or falling edges
COMIN receive data -
COMOUT transmit data -
COMCLK serial data clock for synchronous mode -
COMACK command acknowledge/transmit flow must be HIGH for synchronous mode to transmit
control next data byte
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GENERAL DESCRIPTION e Main frame synchronization
The SAA7500 performs a decoder function for digital * Swapping half-frames in case of inversion
satellite sound broadcasting tuners. It is designed to ¢ Unscrambling

decode one of 16 stereo channels broadcasting audio
signals in accordance with the German standard - o
Technische Richtlinie ARD/ZDF Nr. 3R1. * Subframe synchronization

o Error correction and concealment

o Demultiplexing

Features » Scale factor decoding with error correction
o Clock recovery o Shift into the original values using the scale factors
» Differential decoding ¢ Mute in case of synchronization loss

QUICK REFERENCE DATA

PARAMETER SYMBOL MIN. MAX. UNIT
Supply voltage Vpp 4.5 5.5 \
Power dissipation Piot 500 mwW
Clock frequency Toon 20.48 MHz
PACKAGE OUTLINE

68-lead plastic leaded chip carrier (PLCC); ‘pocket’ version (SOT188AA); SOT188-2; 1996 September 05.
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Philips Semiconductors

Product specification

Digital satellite radio broadcasting tuner
decoder (SAT-2)

SAA7500

PINNING
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Philips Semiconductors

Product specification

Digital satellite radio broadcasting tuner
decoder (SAT-2)

SAA7500

Pin functions

(1) = CMOS level input. (2) = TTL level input. (3) = CMOS level input with pull down resistor.

PIN NO. MNEMONIC DESCRIPTION
1 LZA 1(3) phase adjustment for the internal clock.
2 LZB 1(3) phase adjustment for the internal clock.
3 LzZC 1(3) phase adjustment for the internal clock.
4 STO 1(3) control input for testing.
5 T20N 1(1) 20.48 MHz clock input from voltage controlled oscillator (VCX).
6 LZD 1(3) control input for testing.
7 LZE 1(3) control input for testing.
8 PHD (o] phase control signal for VCX.
9 LZF 1(3) control input for testing.
10 KUS O test output (AB’ swap).
" SYLN (o] synchronization indication flag.
12 PD 1(2) programme number input selector (MSB).
13 PC 1(2) programme number input selector.
14 PB 1(2) programme number input selector.
15 PA 1(2) programme number input selector (LSB).
16 UPMU 1(2) mute input (controlled by microcomputery).
17 INTR (o] interrupt flag for microcomputer.
18 TUP (o] programme type interface (clock).
19 PAUP (0] programme type interface (data).
20 R32 (o] multiplex control signal for right channel.
21 L32 (o] multiplex control signal for left channel.
22 DWCA 1(3) DA-converter mode select input.
23 DwcCB 1(3) DA-converter mode select input.
24-33 B16-7 (o] audio data for parallel interface, bits 16 (LSB) to 7.
34 Vss1 1 ground (supply).
35-40 B6-1 (@) audio data for parallel interface, bits 6 to 1 (MSB).
41 O0SsC (e} 4.096 MHz clock output.
42 ACM (0] concealment flag (for SAA7220P/C).
43 AWD (0] audio data (for SAA7220P/C).
44 AWT (0] bit clock (for SAA7220P/C).
45 AWR (0] word select signal (for SAA7220P/C).
46 AMUN (0] mute signal (for SAA7220P/C).
47 DiC (o} data output for testing.
48 DIE (o] data output for testing.

September 1989

156



Philips Semiconductors Product specification

Digital satellite radio broadcasting tuner

decoder (SAT-2) SAA7500
PIN NO. MNEMONIC DESCRIPTION
49 TFKN (0] burst clock for test data.
50 M2N 1(2) channel mode select input.
51 M1N 1(2) channel mode select input.
52 PID O programme information (PI) interface output (data).
53 PIF (o) programme information (Pl) interface output (window signal).
54 PITN (0] programme information (Pl) interface output (clock).
55 n.c. not connected.
56 ASC (@) data output for 10.24 Mbit/s interface.
57 BSC O data output for 10.24 Mbit/s interface.
58 FSY (0] window signal for 10.24 Mbit/s interface.
59 T10N (0] 10.24 MHz clock output.
60 n.c. not connected.
61 SWA 1(2) 10.24 Mbit/s data input.
62 Vsso | ground (screen).
63 SWB 1(2) 10.24 Mbit/s data input.
64 MCR 1(1) master reset.
65 ST1 1(8) control input for testing.
66 ST2 1(3) control input for testing.
67 ST3 1(3) control input for testing and mode select for 10.24 Mbit/s interface.
68 Vpp | power supply.
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Car radio Digital Signal Processor (CDSP)

Preliminary specification

SAA7707H
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Philips Semiconductors

Preliminary specification

Car radio Digital Signal Processor (CDSP) SAA7707H

1 FEATURES

1.1 Hardware

Bitstream 3rd-order Sigma-Delta Analog-to-Digital
Converters (ADCs) with anti-aliasing broadband input
filters

Digital-to-Analog Converters (DACs)with four times
oversampling and noise shaping

¢ Digital stereo decoder
¢ Improved digital Interference Absorption Circuit (IAC)

¢ RDS processing with optional 16-bit buffer via separate
channel (two-tuner radio possible)

Auxiliary analog CD input (CD-walkman, speech,
economic CD-changer, etc.)

¢ Two separate full 12S-bus CD and DCC high
performance interfaces

Expandable with additional Digital Signal Processors
(DSPs) for sophisticated features through an 12S-bus
gateway

Audio output short-circuit protected

12C-bus controlled

Analog tape input

Operating ambient temperature from —40 to +85 °C.

1.2 Software

Improved FM weak signal processing

Integrated 19 kHz MPX filter and de-emphasis

Electronic adjustments: FM/AM level, FM channel
separation and Dolby level

Baseband audio processing (treble, bass, balance,
fader and volume)

Dynamic loudness or bass boost

Stereo one-band parametric equalizer

o Audio level meter for an automatic leveller
(in combination with microcontroller)

e Tape equalization (DCC analog playback)
¢ Music Search detection for Tape (MSS)

¢ Pause detection for RDS updates

¢ Dolby-B tape noise reduction

o Adjustable dynamics compressor

¢ CD and DCC de-emphasis processing

¢ Signal level, noise and multi-path detection for RDS
(12C-bus command)

o Improved AM reception.

1997 May 30

2 APPLICATIONS

e Carradio
e Car audio systems.

3 GENERAL DESCRIPTION

The SAA7707H performs all the signal functions in front of
the power amplifiers and behind the AM and FMMPX
demodulation of a car radio or the tape input.

These functions are:

¢ Interference absorption
¢ Stereo decoding
¢ RDS decoding

¢ FM and AM weak signal processing (soft mute, sliding
stereo, etc.)

¢ Dolby-B tape noise reduction
¢ The audio controls (volume, balance, fader, tone and
dynamics compression).

Some functions have been implemented in hardware
(stereo decoder, RDS decoder and IAC) and are not freely
programmable. Digital audio signals from external sources
with 12S-bus formats are accepted. There are four
independent analog output channels. This enables, in
special system configurations, separate tone and
equalization control for front and rear speakers.

The CDSP contains a basic program that enables a set
with:

o AM/FM reception

¢ Sophisticated FM weak signal functions
* Music Search detection for Tape (MSS)
¢ Dolby-B tape noise reduction system

¢ CD play with compressor function

¢ Separate bass and treble tone control and fader/balance
control.

For high-end sets with special and more sophisticated
features, an additional Digital Signal Processor (DSP) can
be connected. Examples of such features are:

¢ Noise-dependent volume control
¢ 10-band graphic equalizer
¢ Audio spectrum analyzer on display

Signal delay for concert hall effects.
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Philips Semiconductors

Preliminary specification

Car radio Digital Signal Processor (CDSP)

SAA7707H
4 QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
VbpD(tot) total DC supply voltage all supply pins 4.75 5 5.5 Vv
IbpD(tot) total DC supply current maximum activity of the | — 160 200 mA
DSP; fya = 36 MHz
Ptot total power dissipation maximum activity of the |- 0.8 1.1 w
DSP; fya = 36 MHz
S/N level ADC signal-to-noise RMS value; 48 54 - dB
ratio unweighted;
B =0 to 29 kHz;
maximum input
ADC signal-to-noise ratio not multiplexed; 81 85 - dB
B = 19 kHz;
V=1V (RMS)
multiplexed,; 72 76 - dB
unweighted;
B =19 kHz; 1 V (RMS)
ADC signal-to-noise ratio for | RMS value; B = 6 kHz; |56 - - dB
FM-RDS unweighted; f, = 57 kHz
Vies ADC full-scale input voltage | Vppa1 =4.75t05.5V 1.05Vppai | 1.1Vppa1 1.15Vppat |V
THD total harmonic distortion fi=1 kHz; - =71 -61 dB
pins 62 and 71 to 75 Vi=1V (RMS) - 0.03 0.09 %
Vimc(rms) maximum conversion input | THD < 1% 1.1 - - \"
voltage level pins 62 and
71 to 75 (RMS value)
RES DAC resolution - 18 - bits
(THD + N)/S | total harmonic distortion plus | R > 5 kQ AC; - -70 -60 dB
noise-to-signal ratio for DAC | Ry, = 2.7 kQ; fi = 1 kHz;
and operational amplifiers Rref = 18 kQ;
Vors =2.8 V (p-p);
maximum 12S-bus signal
DR dynamic range of DAC fi =1 kHz; -60 dB; 92 102 - dB
A-weighted
DS digital silence of DAC fi=20 Hz to 17 kHz; - -110 -100 dB
A-weighted
fxtalDSP crystal frequency DSP part - 36.86 - MHz
5 ORDERING INFORMATION
TYPE PACKAGE
NUMBER NAME DESCRIPTION VERSION
SAA7707H QFP80 plastic quad flat package; 80 leads (lead length 1.95 mm); SOT318-2
body 14 x 29 x 2.8 mm

1997 May 30
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SAA7707H

Car radio Digital Signal Processor (CDSP)
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Preliminary specification

Car radio Digital Signal Processor (CDSP) SAA7707H
7 PINNING
SYMBOL PIN 110 DESCRIPTION

VpacNL 1 - internal ground reference voltage for the level ADC

CINT 2 level ADC switch-mode integrator connector

FM 3 | FM level input; via this pin, the level of the received FM radio signal is fed to the
CDSP, the level information is required to enable correct functioning of the weak
signal behaviour

AM 4 I AM level input; via this pin, the level of the received AM radio signal is fed to the
CDSP

Vssp1 5 - ground supply 1 for the DACs digital circuitry

Vssa 6 - ground supply for the DACs analog circuitry

Vppp1 7 - positive supply 1 for the DACs digital circuitry

Vppa 8 - positive supply for the DACs analog circuitry

RIOR 9 O analog audio current output for rear right speaker

RVOR 10 (0] analog audio voltage output for rear right speaker

RIOL 11 O analog audio current output for rear left speaker

RVOL 12 (0] analog audio voltage output for rear left speaker

Iret(int) 13 | internal reference current source input for the DACs

Vsso 14 - ground supply for DAC output operational amplifiers

Vbpo 15 - positive supply for DAC output operational amplifiers

FIOR 16 (0] analog audio current output for front right speaker

FVOR 17 (@) analog audio voltage output for front right speaker

FIOL 18 (o] analog audio current output for front left speaker

FVOL 19 ®) analog audio voltage output for front left speaker

Vet 20 | voltage input for the internal reference buffer amplifier of the DAC

POM 21 activates the Power-on mute; timing is determined with an external capacitor

Vsspz 22 - ground supply 2 for the digital circuitry

CDCLK 23 | clock input for CD digital audio source (12S-bus)

CDws 24 | Word Select input for CD digital audio source (I2S-bus)

CDDAT 25 | left/right data input for CD digital audio source (12S-bus)

DSPRESET 26 I input to reset DSP core (active LOW)

EXDATH1 27 | external input data channel 1 (front) from extra DSP chip (12S-bus)

EXDAT2 28 | external input data channel 2 (rear) from extra DSP chip (12S-bus)

Vsspe 29 - ground supply 9 for the digital circuitry

TSCAN 30 scan control (active HIGH)

AO 31 12S-bus selection for slave sub-address

RTCB 32 asynchronous reset test control block (active HIGH)

SHTCB 33 shift clock test control block (active HIGH)

Vssp7 34 - ground supply 7 for the digital circuitry

EXDAT 35 (o] output data for extra external DSP chip (12S-bus)

EXSCL 36 (0] output clock for extra external DSP chip (12S-bus)

EXWS 37 /0 word select input/output for extra external DSP chip (I2S-bus)

1997 May 30
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Car radio Digital Signal Processor (CDSP) SAA7707H
SYMBOL PIN /0 DESCRIPTION

SCL 38 | serial clock input (I2C-bus)

SDA 39 110 serial data input/output (12C-bus)

EXCLK 40 | external reference clock input to generate 4f,¢ and f,s synchronization; to be

used if the 12S-bus inputs are not suitable

Vssps 41 - ground supply 8 for the digital circuitry

STEREO 42 FM stereo indication (active HIGH)

MSS/P 43 FM pause detector/MSS detector (active HIGH); also for IAC trigger output

MUTE 44 | MUTE input pin (active LOW); only for FM mode

DEEM 45 de-emphasis; CD and DCC (active HIGH) (12S-bus)

DCCCLK 46 1 DCC digital audio source clock input (12S-bus)

DCCWS 47 | DCC digital audio source Word Select input (12S-bus)

DCCDAT 48 | DCC digital audio source left/right data input (12S-bus)

Vbpb3 49 - positive supply 3 for the digital circuitry

Vssps 50 - ground supply 3 for the digital circuitry

Vssp4 51 - ground supply 4 for the digital circuitry

VpbpD4 52 - positive supply 4 for the digital circuitry

Vpops 53 - positive supply 5 for the digital circuitry

Vssps 54 - ground supply 5 for the digital circuitry

Vsspe 55 - ground supply 6 for the digital circuitry

Vbob2 56 - positive supply 2 for the digital circuitry

TEST1 57 test pin 1 (this pin should be left open-circuit)

Vssp1o 58 - ground supply 10 for the digital circuitry

TEST2 59 test pin 2 (this pin should be left open-circuit)

RDSCLK 60 110 radio data system bit clock input/output

RDSDAT 61 (0] radio data system data output

MPXRDS 62 | in FM mode, selects between FMMPX and RDSMPX input signal to the MPX

decimation filter

XTALI 63 | crystal oscillator input; can also be used as forced input in slave mode

XTALO 64 (0] crystal oscillator output

Vpbpx 65 - positive supply crystal circuitry

Vssx 66 - ground supply crystal circuitry

Vssg 67 - ground guards for ADCs

Vssat 68 - analog ground supply for ADCs

Vbpai1 69 - analog positive supply for ADCs

VyetMPX 70 l common mode reference voltage input for MPX ADC and buffers

AUXL 71 | analog input for auxiliary left signal

AUXR 72 | analog input for auxiliary right signal

TAPEL 73 | analog input for tape left signal

TAPER 74 | analog input for tape right signal

AMAF 75 | analog input for AM audio frequency

FMMPX 76 | analog input for FM multiplex signal
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Car radio Digital Signal Processor (CDSP) SAA7707H
SYMBOL PIN /[ DESCRIPTION
Vbacem 77 | supply voltage for the DACs switch capacitor of the FMMPX ADC and

FMRDS ADC

VpacNm 78 | ground supply for the DACs switch capacitor of the FMMPX ADC and
FMRDS ADC

FMRDS 79 | analog FMMPX input for RDS decoding

VietRDS 80 | common mode reference voltage input for RDS ADC, level ADC and buffers

1997 May 30

164



Philips Semiconductors

Preliminary specification

Car radio Digital Signal Processor (CDSP) SAA7707H
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Objective specification

Dolby* Pro Logic Surround;

Dolby 3 stereo; Incredible Sound

FEATURES

o Two stereo 12S-bus digital input channels

e Three stereo 12S-bus digital output channels
¢ [2C-bus mode control

¢ Up to 45 ms on-chip delay-line (fs = 44.1 kHz)
Optional clock divider for crystal oscillator

e Package: SO32L

o Operating supply voltage range: 4.5t0 5.5 V.

Functions

e 4-channel active surround, 20 Hz to 20 kHz
(maximum Yofs)

o Adaptive matrix

e 7 kHz low-pass filters

o Adjustable delay for surround channel

* Modified Dolby B noise reduction

* Noise sequencer

e Variable output matrix

e Sub woofer

e Centre mode control: on/off, normal, phantom, wide

e OQutput volume control

o Automatic balance and master level control with

DC-offset filter
o Hall/matrix surround sound functions
o Incredible sound functions

e 3-band parametric equalizer on main channels left,

centre, right (fs = 44.1 kHz)

e 5-band parametric equalizer on main channels left,

centre, right (fs = 32 kHz)

e Tone control (bass/treble) on all four output channels

(fs = 44.1 kHz).

1997 Aug 01

SAA7710T

GENERAL DESCRIPTION

This data sheet describes the 104 ROM-code version of
the SAA7710T chip. The SAA7710T chip is a high quality
audio-performance digital add-on processor for digital
sound systems. It provides all the necessary features for
complete Dolby Pro Logic surround sound on chip.

In addition to the Dolby Pro Logic surround function, this
device also incorporates a 3-band parametric equalizer, a
5-band parametric equalizer, a tone control section and a
volume control. Instead of Dolby Pro Logic surround, the
Hall/matrix surround and Incredible sound functions can
be used together with the equalizer or tone control.
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Objective specification

Dolby* Pro Logic Surround;

Dolby 3 stereo; Incredible Sound SAATT10T
QUICK REFERENCE DATA
SYMBOL PARAMETER MIN. MAX. UNIT
Vop DC supply voltage -0.5 +6.5 \Y
AVpp voltage difference between two Vppy pins - 550 mV
Vi maximum input voltage -0.5 Vpp+0.5{V
Iop DC supply current - 50 mA
iss DC suppiy current - 50 mA
Tamb ambient operating temperature -40 +85 °C
Tsig storage temperature range —-65 +150 °C

Remark Dolby*: Dolby’ and ‘Pro Logic’ are trademarks of Dolby Laboratories Licensing Corporation. They are available
only to licensees of Dolby Laboratories Licensing Corporation, San Francisco, CA94111, USA, from whom licensing and
application information must be obtained.

ORDERING INFORMATION

PACKAGE
TYPE NUMBER
NAME DESCRIPTION VERSION
SAA7710T/N104 S032 plastic small outline package; 32 leads; body width 7.5 mm SOT287-1

1997 Aug 01
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Dolby* Pro Logic Surround

SAA7710T

: Incredible Sound

Dolby 3 stereo

BLOCK DIAGRAM
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Objective specification

Dolby* Pro Logic Surround;

Dolby 3 stereo; Incredible Sound SAA7710T
PINNING
SYMBOL PIN DESCRIPTION
12S_WSOouT 1 | I2S-bus slave word-select
output
12S_BCKOUT 2 | I2S-bus slave bit-clock output
RTCB 3 | asynchronous reset test control
block input (active LOW)
SHTCB 4 | clock divider switch enable
input (LOW = divide)
Vpp1 5 | positive power supply
Vss1 6 |ground power supply g
DSP_IN1 7 |flaginput 1 125_wsouT [1 | 32] Vpp3
DSP_IN2 8 |flaginput 2 12S_BCKOUT [ 2 | [31] Vss3
DSP_OUTH1 9 |flag output 1 RTCB E [30] 2S_DATAOUT3
DSP_OUT2 10 |flag output 2 shTeB E E 12S_DATAOUT2
Vsso 11 | ground power supply Voo1 [5] 28] i?s_DATAOUT1
Vpp2 12 | positive power supply
TSCAN 13 | scan control input Vssi E E 1%5_BCKIN2
AO 14 {12C-bus slave address psP_INt [7] 26] Ps_wsiN2
selection input DSP_IN2 [8]] 25] 12S_DATAIN2
SDA 15 | 12C-bus serial data input/output pSP_ouT1 [ ] SAATTIOT [24] 2s_DATAIN1
SCL 16 | 12C-bus serial clock input psp_outz [10] B
DSP_RESET 17 | chip reset input (active LOW)
Vss2 [11] 22] I12S_BCKIN1
Vss xTAL 18 | ground power supply crystal
B oscillator Vppz [12] 21j 0sC
Vbp_XTAL 19 | positive power supply crystal TSCAN [13] 20| XTAL
oscillator a0 [14] E VDD_XTAL
XTAL 20 | crystal oscillator output
: . SDA [15] ’1_51| Vss_XTAL
0SsC 21 |crystal oscillator input
12S_BCKIN{ 22 | 12S-bus master bit-clock input 1 scL [1e} 17] OSP_RESET
12S_WSIN1 23 | 12S-bus master word-select MGE0
‘ input 1
I2S_DATAIN1 24 | 12S-bus master data input 1
12S_DATAIN2 25 | 12S-bus master data input 2
12S_WSIN2 26 | 12S-bus master word-select
input 2
12S_BCKIN2 27 | 12S-bus master bit-clock input 2
[2S_DATAOUT1 | 28 |I2S-bus slave data output 1
I12S_DATAOUT2 | 29 |I2S-bus slave data output 2
I2S_DATAOUT3 | 30 |I2S-bus slave data output 3
Vsss 31 | ground power supply Fig.2 Pin configuration.
Vpps 32 | positive power supply
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Philips Semiconductors

Preliminary specification

Digital Servo Driver 3 (DSD-3)

SZA1010

FEATURES
Servo functions

o 1-bit class-D focus actuator driver (4 Q)
o 1-bit class-D radial actuator driver (4 Q)
o 1-bit class-D sledge motor driver (2 Q).

Other features

Supply voltage 5 V only
Small package (SOT163-1)

Higher efficiency, compared with conventional drivers,
due to the class-D principle

Built-in digital notch filters for higher efficiency
Enable input for focus and radial driver

Enable input for sledge driver

L]

3-state input for radial driver

Doubled clock frequency

Differential outputs for all drivers

Separate power supply pins for all drivers.

QUICK REFERENCE DATA

GENERAL DESCRIPTION

The SZA1010 or Digital Servo Driver 3 (DSD-3) consists of -
1-bit class-D power drivers, which are specially designed
for digital servo applications. Three such amplifiers are
integrated in one chip, to drive the focus and radial
actuators and the sledge motor of a compact disc optical
system.

The main benefits of using this principle are its higher
efficiency grade compared to conventional analog power
amplifiers, its higher integration level, its differential output
and the fact that only a few external components are
needed. When using these digital power drivers in a digital
servo application, the statement ‘complete digital servo
loop’ becomes more realistic.

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vbbb digital supply voltage 4.5 - 5.5 \
VDDA(F) analog supply voltage focus actuator 45 — 5.5 \'
VDDAR) analog supply voltage radial actuator 4.5 - 5.5 \
VbpA(s) analog supply voltage sledge actuator 4.5 - 5.5 \Y
Ibbpg quiescent digital supply current - - 10 pA
lbpA(F) analog supply current focus actuator - 126 250 mA
IbDAR) analog supply current radial actuator - 20 250 mA
IppA(s) analog supply current sledge actuator - 150 560 mA
ficik) input clock frequency - 8.4672 |10 MHz
Piot total power dissipation - tbf - mW
Tamb operating ambient temperature -40 - +85 °C

ORDERING INFORMATION
TYPE PACKAGE

NUMBER | NAME DESCRIPTION VERSION

SZA1010T S020 plastic small outline package; 20 leads; body width 7.5 mm SOT163-1
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Digital Servo Driver 3 (DSD-3) SZA1010

BLOCK DIAGRAM

VDIDD VDDIA(R) VDDlA(F) VD[ZiA(S)

Ie 113 14 K
11
4 . DIGITAL END STAGE > RA+
RAC > NOTCHFILTER[ ™| H-BRIDGE | 12| ..
SZA1010 ) [
3 pamAL | | [ EnpstAce |-t Fox
Foc > NOTCHFILTER[[>| H-BRIDGE | 16] ,
T | ITT .
2 R DiGmAL | | | ENDSTAGE > SL+
SLc > NOTCH FILTER [ H-BRIDGE | 20} o~
e i HEEEEE
EN1 ——»{ CONTROL
N2 —2»
[5 [10 17 |18 -

I [ [
Vssp Vssar) 3-STATE Vgga(syVssa(F)

Fig.1 Block diagram.
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Preliminary specification

Digital Servo Driver 3 (DSD-3) SZA1010
PINNING
SYMBOL PIN DESCRIPTION
VbbA(s) 1 analog supply voltage for sledge
motor driver
SLC 2 PDM input for sledge driver
FOC 3 PDM !nput for fOCl.JS dn.ver VDDA(S) |_T_1 9, 20| SL-
RAC 4 PDM input for radial driver
— sLe [2] [19] sL+
Vssp 5 | digital ground
Vbpp 6 |digital supply voltage Foc 3] 18] VssasyVssar)
cLl 7 | clock input RAC [4] [17] 3-STATE
EN1 8 enable input 1 Vssp | 5 16] FO-
- P E SZA1010 :l
EN2 9 enable input 2 Voop [ 6] [15] FO+
VssaR) 10 | analog ground for radial driver cu [7] [12] VbpAF)
RA 1 dial dri iti tput
+ ra !a r!ver (posi |Ye output) ENT E‘: 73] Vooa)
RA- 12 | radial driver (negative output)
, EN2 [9]] [12] RA-
VooaR) 13 analog supply voltage for radial
driver VSSA(R) IE [11] RA+
VbpaA(F) 14 | analog supply voltage for focus MBK012
FO+ 15 | focus driver (positive output)
FO- 16 | focus driver (negative output)
3-STATE 17 | radial 3-state input
Vssasy analog ground for sledge
18 .
VssaF) driver/focus
SL+ 19 | sledge driver (positive output) Fig.2 Pin configuration.
SL- 20 |sledge driver (negative output)
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Photodetector amplifiers and laser

supplies

Preliminary specification

TDA1300T; TDA1300TT

FEATURES

L]

Six input buffer amplifiers with low-pass filtering 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 playability in both modes

Full automatic iaser controi inciuding stabilization and
an on/off switch and containing a separate supply VppL
for power reduction

Applicable with N-sub laser with N-sub or P-sub monitor
diode

Adjustable laser bandwidth and laser switch-on current
slope

Protection circuit preventing laser damage due to supply
voltage dip

Optimized interconnect between pick-up detector and
TDA1301

Wide supply voltage range
Wide temperature range
Low power consumption.

QUICK REFERENCE DATA

GENERAL DESCRIPTION

The TDA1300 is an integrated data amplifier and laser
supply for three beam pick-up detectors applied in a wide
range of mechanisms for Compact Disc (CD) and read
only optical systems. It offers 6 amplifiers which amplify
and filter the focus and radial diode signals adequately and
provides an equalized RF signal for single or double speed
mode which can be switched by means of the speed
control pin.

The device can handle astigmatic, single Foucault and
double Foucault detectors and is applicable with all N-sub
lasers and N-sub or P-sub monitor diode units.

After a single initial adjustment the circuit keeps control
over the laser diode current resulting in a constant light
output power independent of ageing. The chip is mounted
in a small SO24 or TSSOP24 package enabling mounting
close to the laser pick-up unit on the sledge.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Vpp supply voltage 3 - 5.5 \
Diode current amplifiers (n = 1 to 6)

G(n) diode current gain 143 |155 |1.67

lo(g) diode offset current - - 100 |nA
B 3 dB bandwidth lig) = 1.67 pA 50 - - kHz
RFE amplifier (built-in equalizer)

td(eq) equalization delay fi = 0.3 MHz - 320 |- ns
taf) flatness delay double speed - 5 - ns
Laser supply

lo(L) output current VppL=3V | - | - [—1 00 TmA
ORDERING INFORMATION

TYPE PACKAGE

NUMBER NAME DESCRIPTION VERSION
TDA1300T S024 plastic small outline package; 24 leads; body width 7.5 mm SOT137-1
TDA1300TT TSSOP24 | plastic thin shrink small outline package; 24 leads; body width 4.4 mm SOT355-1

1997 Jul 15 173



Philips Semiconductors

Photodetector amplifiers and laser

. TDA1300T; TDA1300TT
supplies
BLOCK DIAGRAM
23 6\ <] '%ou
16 > 6/ 1.5% 1] N 06
5 1d5 ¢
15 20 50} 5 1.5% 5L o5
14; 10455
e —24, iy 153 o4
22 ‘Isin \ |%| 1d3 54t 3
13 > 3/ 1.5% 1] N 03
19 2 o
2 2 1.5% 1] > 02
11 10154t
n—2, '"> 1.5% H o1
+)os, 120, 134 or TDA1300T
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Y2
e 92
11
HG
12 81 mre
LS
X
~~
101 gr
ADJ 14 VDD (N-sub) or
Iapy (P-sub) Vgap
8
—VpDL
"
i 17 Ymon (N-sub)or T gy ILO L B
Imon _(P-sub) - ] I/
Vpp —8 5
15 SUPPLY ON/OFF LDON
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cL MBG474

Fig.1 Block diagram.
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Philips Semiconductors

Preliminary specification

Photodetector amplifiers and laser

TDA1300T; TDA1300TT

supplies
PINNING
SYMBOL | PIN DESCRIPTION
04 1 | current amplifier 4 output
06 2 | current amplifier 6 output
03 3 | current amplifier 3 output
(0] 4 | current amplifier 1 output
05 5 | current amplifier 5 output 04[] J [24] 14
02 6 | current amplifier 2 output 06 [Z 23] 16
LDON 7 | control pin for switching the laser on 03 [3] g 3
and off
VopL 8 |laser supply voltage o1 [4] 21] 1
RFE 9 | equalized output voltage of sum signal 05 [5] 20] 15
of amplifiers 1 to 4 02 [ [19] 12
RF 10 | unequalized output Loon [7] TDA1300T 78] Voo
HG 11 | control pin for gain switch Voo, [E] 7] mi
LS 12 | control pin for speed switch
CL 13 | external capacitor Rre 9] E Lo
ADJ 14 | P-sub monitor (if connected via RF |10 [15] ano
resistor to GND); Ha [11] [14] ADJ
N-sub monitor (if connecte.d to Vpp) s 73] o
GND 15 | ground (substrate connection)
LO 16 | laser output; current output Heas
Mi 17 | monitor diode input (laser)
Vpp 18 | supply
12 19 | photo detector input 2 (central)
15 20 | photo detector input 5 (satellite)
h] 21 | photo detector input 1 (central)
13 22 | photo detector input 3 (central)
16 23 | photo detector input 6 (satellite) Fig.2 Pin configuration.
14 24 | photo detector input 4 (central)
1997 Jul 15 175



Philips Semiconductors

Product specification

Low-voltage low-power stereo bitstream

ADC/DAC TDA1309H
FEATURES ""””lll
e Low power
o Low supply voltage (2.7 V) | |
o Integrated high-pass filter to cancel DC offset (ADC) "
e Analog loop-through function |I| “||||I

Multiple digital input/output formats possible

256fs system clock frequency

Several power-down modes
Digital de-emphasis (DAC)

Overload detector to enable automatic recording level
adjustment (ADC)

Input pads suitable for 5.5 V; low supply voltage
interfacing

High dynamic range

DAC requires only one capacitor for post-filtering
Small 44-pin quad flat pack with 0.8 mm pitch

256f5 system clock frequency in Analog-to-Digital (AD)
and Digital-to-Analog (DA) mode

Choice of three system clock frequencies
(192f,, 256f or 384fs) in DA mode.

ORDERING INFORMATION

BITSTREAM CONVERSION

APPLICATION

» Portable digital audio equipment.

GENERAL DESCRIPTION

The TDA1309H is a single chip stereo analog-to-digital
and digital-to-analog converter employing bitstream
conversion techniques. The low voltage requirement
makes the device eminently suitable for use in low-voltage
low-power portable digital audio equipment which
incorporates recording and playback functions.

PACKAGE
TYPE NUMBER
NAME DESCRIPTION VERSION
TDA1309H QFP44 | plastic quad flat package; 44 leads (lead length 1.3 mm); SOT307-2
body 10 x 10 x 1.75 mm
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Philips Semiconductors Product specification

Low-voltage low-power stereo bitstream

ADC/DAC TDA1309H

QUICK REFERENCE DATA

Voob = Vooa = Vppo = VDDD(F) =3V, VSSD = VSSA =Vgs0 = VSSD(F) =0V; Tamb = 25 °C; full scale sine wave input;
mode 1; f; = 1 kHz; 16-bit input data; conversion rate = 44.1 kHz; measurement bandwidth = 10 Hz to 20 kHz; unless
otherwise specified.

SYMBOL PARAMETER | CONDITIONS | MiN. | TYP. | MAX. | UNIT

Supply

VbpA(AD) ADC analog supply voltage (pin 8) 27 |30 |40 |V

VDDA(DA) DAC analog supply voltage (pin 25) 2.7 3.0 4.0 \%

Vbpo operational amplifiers supply voltage 27 3.0 4.0 \
(pin 19)

Vpop ADC and DAC digital supply voltage 2.7 3.0 4.0 \
(pin 28)

Vbpp(F) digital filters supply voltage (pin 34) 27 |[3.0 |40 \

IbpA(AD) ADC analog supply current (pin 8) - 8 125 |mA

IppA(DA) DAC analog supply current (pin 25) - 3.5 7 mA

Iobo operational amplifiers supply current - 12 18 mA
(pin 19) )

Ibop ADC and DAC digital supply current - 0.2 0.5 mA
(pin 28)

Ippp(F) digital filters supply current (pin 34) - 20 30 mA

IpD(DA) DAC power-down current - 15 20 mA

IpD(AD) ADC power-down current - 7 10 mA

Tamb operating ambient temperature -20 |- +75 |[°C

Analog-to-digital converter

Vi(rms) input voltage (RMS value) note 1 - 0.5 054 |V
(THD + N)/S | total harmonic distortion plus at0dB - -85 |-80 |dB
noise-to-signal ratio at—60 dB; A-weighted - -35 [-30 [dB
S/N idle channel signal-to-noise ratio V, = 0V; A-weighted 90 95 - dB
Olcs channel separation - 90 - dB

Digital-to-analog converter

Vo(rms) output voltage (RMS value) note 2 0.43 |0.5 0.57 |V
(THD + N)/S | total harmonic distortion plus at0dB - -90 |-82 |dB
noise-to-signal ratio at—60 dB; A-weighted - -38 [-34 |dB
at —60 dB; A-weighted; note 3 |- -44 |- dB
S/N idle channel signal-to-noise ratio code 0000H; A-weighted - 104 |- dB
Olcs channel separation 90 100 |- dB
\otes

1. The input voltage for full scale digital output is a function of Vppaap)-
2. Atfull scale digital input; no de-emphasis; Vo(ms) is a function of Vppapa)-
3. 18-bit input data.
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TDA1309H

Product specification

Low-voltage low-power stereo bitstream

ADC/DAC

Philips Semiconductors
BLOCK DIAGRAM
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Philips Semiconductors Product specification
Low-voltage low-power stereo bitstream
TDA1309H
ADC/DAC
PINNING
SYMBOL PIN DESCRIPTION
ADBCK 1 ADC input bit clock; 32fs or 64fg
ADWS 2 ADC word select input at fg
MODEO 3 ADC/DAC mode select input
ADENB 4 ADC serial data enable input (active HIGH)
OVLOAD 5 ADC output overload flag (active LOW)
ADPON 6 ADC power-on-mode input (active HIGH)
Vssa(AD) 7 ADC analog ground supply voltage
VbpA(AD) 8 ADC analog supply voltage
Vief(neg) 9 ADC negative reference voltage input (ground)
Viet 10 ADC decoupling capacitor
Vref(pos) 11 ADC positive reference voltage decoupling capacitor
BAOL 12 ADC input amplifier output left
BAIL 13 ADC input amplifier virtual ground left
BAIR 14 ADC input amplifier virtual ground right
BAOR 15 ADC input amplifier output right
AD,¢¢ 16 ADC decoupling capacitor
Iref 17 ADC/DAC reference current resistor input
DAet 18 DAC decoupling capacitor
Vbpo 19 ADC/DAC operational amplifier supply voltage
Vsso 20 ADC/DAC operational amplifier ground supply voltage
VoL 21 DAC output voltage left
DACL 22 DAC output current left
DACR 23 DAC output current right
Vor 24 DAC output voltage right
VbpAaDA) 25 DAC analog supply voltage
Vssapa) 26 DAC analog ground supply voltage
Vssp 27 ADC/DAC digital ground supply voltage
Vpop 28 ADC/DAC digital supply voltage
DAPON 29 DAC power-on-mode input (active HIGH)
DADEM 30 DAC digital de-emphasis input (active HIGH)
DABCK 31 DAC input bit clock; 32fs, 48f5 or 641
DAWS 32 DAC word select input at fg
Vssp(F) 33 ADC/DAC digital filters ground supply voltage
VbbD(F) 34 ADC/DAC digital filters supply voltage
DASDA 35 DAC serial data input
ANLPTR 36 ADC/DAC analog loop-through input (active HIGH)
TESTO 37 ADC/DAC enable test mode 0 input (LOW is normal mode)
TESTH 38 ADC/DAC enable test mode 1 input (LOW is normal mode)
Vss(i/0) 39 ADC/DAC digital input/output ground supply voltage
SYSCLK 40 ADC/DAC system clock input (fsys = 256fs; DAC also 192fs and 384f;)
1996 Oct 21 179




Philips Semiconductors Product specification

Low-voltage low-power stereo bitstream

ADC/DAC TDA1309H
SYMBOL PIN DESCRIPTION
ADSDA 41 ADC serial data output
MODE1 42 ADC/DAC mode 1 select input
MODE2 43 ADC/DAC mode 2 select input
CLKEDGE 44 ADC/DAC input bit clock rising/falling edge

w
@ - ) E €
022 m>F F <0 >
=[] [=1=] (8] B [5] (8] [8] 3]
/
ADBCK [1] = Vssom)
Abws [2] 32) DAWS
MODEO [3] 1] oazor
ADENB [4]] 30] DADEM
S E [29] DAPON
ADPON % TDA1309H 2] Vooo
VSSA(AD) |7 2 e
VopaaD) [8] 26] Yosaon
Vret(neg) E E DoAEA
Vref I_E 24 Yon
Vref(pos) E 2] bach
(2l ]l e =] =] 1= (=] (5] (8]
g g % § 9:_3 3 § :83 ;ﬁ >5‘ g MGE765

Fig.2 Pin configuration.
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Product specification

General Digital Input (GDIN)

TDA1373H

FEATURES

L]

Four operating modes:

— Sample Rate Conversion (SRC) mode
— AD/DA mode

— SLAVE-VCO mode

SLAVE-VCXO mode

Full digital sample rate conversion over a wide range of
input sample rates

Fast and automatic detection and locking to the input
sample rate with continuous tracking

Digital Phase-Locked Loop (PLL) with adaptive
bandwidth which removes jitter on the digital audio input

Audio outputs (soft) muted during loop acquisition
Full linear phase processing based on all-FIR filtering

Integrated full digital IEC 958 demodulator for digital
input signals (AES/EBU or SPDIF format) with intelligent
error handling

Extended input sample frequency range

IEC 958 Channel Status (CS) and User Channel (UC)
outputs

On-chip CS and/or UC demodulation and buffering
(consumer and professional format)

Dedicated subcode processing for Compact Disc (CD)
Final output quantization to 16, 18 or 20 bits with
optional in-audio-band noise shaping

Bitstream input and output for coupling with 1-bit
analog-to-digital conversion (ADC) and digital-to-analog
conversion (DAC)

I2S and Japanese serial input formats supported for
SRC and DAC functions

I2S and Japanese serial output formats supported for
SRC and ADC functions

I2S and Japanese 4x oversampled serial output
available for SRC and ADC functions

8-bit digital gain/attenuation control

Switchable Digital Signal Processor (DSP)-interface
(12S input and output) for additional audio processing
Additional clock outputs available at 768, 384, 256 and
128fs,

3-line serial microcontrolier interface, compatible with
the Philips CD I.C. protocol (HCL)

1996 Jul 17
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BITSTREAM CONVERSION

5V power supply

0.7 um double metal Complementary Metal Oxide
Semiconductor (CMOS)

SRC THD + N:

- -113 dB over the 0 to 20 kHz band (1 kHz, 20 bits
input and output) (see Fig.3)

— -95 dB over the 0 to 20 kHz band (1 kHz, 16 bits
input and output)

Pass band ripple smaller than +0.004 dB for
up-sampling and down-sampling filters

Stop band suppression:

— selectable between 70 dB and 50 dB for 64x
up-sampling filters

— 80 dB for 128x down-sampling filters
Microcontroller operated and stand-alone mode.

APPLICATIONS

Professional audio equipment for:
— mixing

recording

editing

broadcasting

CD-Recordable (CD-R)

Digital Speaker Systems (DSS)

Digital Compact Cassette recorders (DCC)
Digital Audio Tape (DAT) and MD recorders
Digital amplifiers

Jitter killers.



Philips Semiconductors Product specification

General Digital Input (GDIN) TDA1373H

GENERAL DESCRIPTION The GDIN digital filters can also be reused for Bitstream

. - . ADC and DAC conversion (AD/DA mode). The internal
The TD.M :,373H 1 a_GeperaI Digital Input (GPIN) de\{|ce digital PLL can be reconfigured to operate the GDIN in a
for audio signals which is able to perform a high-quality

. . lave , f
sample rate conversion of digital audio signals (SRC slave mode, where the output sample frequency of the

mode). The device reads several serial input formats and device is locked to the incoming sample rate

' LAVE-V: 2 ,

signals in the IEC 958 digital audio format (also known as s CO and SLAVE-VCXO modes)
AES/EBU or SPDIF signals). For this purpose a full Audio ~ The combination of an ADIC function, sample rate
Digital Input Circuit (ADIC) is present in the device. conversion and Bitstream ADC and DAC results in a
device with a highly versatile functionality and large

n internal digital PLL results in extensive jitter r | . .
A e dig S In exte ! emova replacement value in consumer and professional

from incoming digital audio signals without any analog

loop electronics. The standard 20 bit output word length audio sets.
can be limited to 16 or 18 bits by means of ‘in-audio-band
noise shaping’.
QUICK REFERENCE DATA
All inputs and outputs CMOS compatible; unless otherwise specified.
SYMBOL PARAMETER conpimions | miN. | Tvr. | max. | uniT
Supply
Vpp supply voltage fso > 44.1 kHz 4.75 5 5.5 \'
fso < 44.1 kHz 4.5 5 5.5 \Y
IpD(tot) total supply current fso = 44.1 kHz - 155 - mA
Piot total power dissipation fso = 44.1 kHz - 775 - mWwW
fso = 49 kHz; - 1030 - mwW
Vpp=55V
IEC 958 input DI1S (high-sensitivity IEC input)
Vi(p-p) AC input voltage 0.2 - Vpp \%
(peak-to-peak value)

Clock and timing

fso(max) I maximum output sample frequencmDD =475V l 49 I 55 l - —I kHz
Temperature
Tamb I operating ambient temperature T I 0 l 770 ] °C

ORDERING INFORMATION

TYPE PACKAGE
NUMBER NAME DESCRIPTION VERSION
TDA1373H QFP64 Plastic quad flat package; 64 leads (lead length 1.95 mm); SOT319-1
body 14 x 20 x 2.7 mm; high stand-off height
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General Digital Input (GDIN) TDA1373H
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Switches MM1 and MMO are controlled indirectly via the mode selection. All other switches can be controlled directly by the user.

Fig.1 Block diagram.
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Product specification

General Digital Input (GDIN) TDA1373H
PINNING
SYMBOL PIN DESCRIPTION TYPE
DI1S 1 IEC 958 digital audio input ‘S’ (200 mV peak-to-peak value) EO036A
Vssai 2 IEC 958 slicer analog ground EO38A
Vbpat 3 IEC 958 slicer analog supply voltage EO37A
AIL 4 Bitstream audio input left HPPO1
AIR 5 Bitstream audio input right HPPO1
DO2C 6 serial digital audio output 2; bit clock output (192fs) OPF40
Vpobp 7 digital supply voltage; note 1 -
Vssp 8 digital ground; note 2 -
AOL1 9 Bitstream audio output left OPF40
DO2D 10 | DLO = 0; serial digital audio output 2; data; OPF40
DLO = 1; Bitstream audio output left inverted (AOL1); note 3
Vpobp 11 digital supply voltage; note 1 -
Vssp 12 | digital ground; note 2 -
Vssp 13 digital ground; note 2 -
Vbbb 14 digital supply voltage; note 1 -
AOR1 15 Bitstream audio output right OPF40
DO2w 16 DLO = 0; serial digital audio output 2; word select output (4fs.); OPF40
DLO = 1; Bitstream audio output right inverted (AOR1); note 3
Vssp 17 | digital ground; note 2 -
CLD 18 | Bitstream DAC clock (192 or 128f,) OPF43
Vbpa4 19 | oscillator analog supply voltage EO37A
Vssas4 20 oscillator analog ground EO038A
XTLI 21 crystal input 768fg, OSXo01
XTLO 22 | crystal output OSXo1
CLI 23 external VCO input (SLAVE-VCO mode only) HPPO1
Vssp 24 digital ground; note 2 -
FSL 25 [ SA =0 (microcontroller operated) external VCO output (slave modes HOF21
only); SA = 1 (stand-alone control) DI11 control line; note 4
Vssp 26 | digital ground; note 2 -
CLO1 27 | clock output 768fg, OPF40
CLO2 28 | clock output 384fs, OPF40
Vssp 29 | digital ground; note 2 -
CLO3 30 clock output 256fs, OPF40
CLO4 31 clock output 128fs; OPF40
Vbpbp 32 | digital supply voltage; note 1 -
Vssp 33 digital ground; note 2 -
BS 34 block sync; channel status/user channel/CD subcode OPF40
CEN 35 | data enable; channel status/user channel/CD subcode OPF40
CuUs 36 data bit; channel status/user channel/CD subcode OPF40
EM 37 IEC 958 source pre-emphasis flag OPF20
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General Digital Input (GDIN) TDA1373H
SYMBOL PIN DESCRIPTION TYPE
RST 38 | power-on reset input (active LOW) HPPO7
Vbbb 39 digital supply voltage; note 1 i -
Vssp 40 digital ground; note 2 -
TST2 41 test pin 2 (LOW for normal operation) HPPO1
TSTH 42 |test pin 1 (LOW for normal operation) HPPO1
SA 43 | Stand-alone/microcontroller operated selection; HPPO1
SA = 1 for stand-alone operation
MU 44 | mute flag (active HIGH) OPF40
LD 45 SA = 0 (microcontroller operated) microcontroller interface; load HPPO1
(read/write); SA = 1 (stand-alone control) NSD control line; note 4
DA 46 | SA = 0 (microcontroller operated) microcontroller interface (data); HOF41
SA = 1 (stand-alone control) DI2 control line; note 4
CL 47 SA = 0 (microcontroller operated) microcontroller interface (clock); HPPO1
SA = 1 (stand-alone control) QU1/QUO control line; note 4
LOCK 48 ADIC lock flag (active HIGH) OPF40
DO1W 49 serial digital audio output 1; word select input/output (fss) HOF41
DO1D 50 | serial digital audio output 1; data OPF43
DO1C 51 serial digital audio output 1; bit clock input/output (48fs,) HOF41
Vbop 52 digital supply voltage; note 1 —
Vssp 53 digital ground; note 2 -
FOW 54 | serial digital audio feature output; word select OPF43
FOD 55 | serial digital audio feature output; data OPF43
FOC 56 serial digital audio feature output; bit clock (64fss) OPF43
Di2D 57 | seriai digitai audio input 2; data HPPO1
Vssp 58 digital ground; note 2 -
Di2w 59 | serial digital audio input 2; word select HOF21
DI2C 60 serial digital audio input 2; bit clock output HOF21
Vssp 61 digital ground; note 2 -
DI1D 62 | SA =0 (microcontroller operated) IEC 958 digital audio input ‘D’ (CMOS HPPO1
level); SA = 1 (stand-alone control) MSO control line; note 4
DI1O 63 IEC 958 digital audio input ‘O’ (CMOS level) HPPO1
Vssp 64 digital ground; note 2 -
Notes

1. All Vppp pins are internally connected.

2. All Vggp pins are internally connected.

3. DLO is a command flag from register 4 (see Section "Command registers”).
4

SA is the stand-alone/microcontroller operated pin (pin 43). DI11, NSD, DI2, QU1, QUO and MS0 are command flags
to control the operation of the device. For more information see Section “Controlling the GDIN”.
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Product specification

General Digital Input (GDIN)

TDA1373H
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Fig.2 Pin configuration.
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40 W car radio high power amplifier TDA1560Q

FEATURES
¢ Very high output power

GENERAL DESCRIPTION

The TDA1560Q is an integrated Bridge-Tied Load (BTL)
class-H high power ampilifier. In a load of 8 Q, the output

¢ Low power dissipation when used for music signals ! .
power is 40 W typical at a THD of 10%.

Switches to low output power in the event of excessive
heatsink temperatures The encapsulation is a 17-lead DiL-bent-SIL plastic power

package. The device is primarily developed for car radio

Requires few external components

« Fixed gain applications.
e Low cross-over distortion
* No switch-on/switch-off plops
* Mode select switch
¢ Low offset voltage at the output
e Load dump protection
e Short-circuit safe to ground, Vp and across load
» Protected against electrostatic discharge
o Thermally protected
» Diagnostic facility
o Flexible leads.
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Vp supply voltage operating 8.0 144 18 \Y
non-operating - - 30 \"
load dump protected - - 45 \
lorm repetitive peak output current - - 4 A
lg(tot) total quiescent current - 100 160 mA
lsb standby current - 5 50 HA
Gy voltage gain 29 30 31 dB
Po output power R.=8Q; THD = 10% - 40 - w
R .=8Q;THD=0.5% |- 30 - W
SVRR supply voltage ripple rejection fi =100 Hz to 10 kHz; 48 55 - dB
Rs=0Q
Vo noise output voltage - 100 300 uv
[z input impedance 180 300 |- kQ
[AVo| DC output offset voltage - - 150 [mV
ORDERING INFORMATION
PACKAGE
TYPE NUMBER
NAME DESCRIPTION VERSION
TDA1560Q DBS17P | plastic DIL-bent-SIL power package; 17 leads (lead length 12 mm) S0OT243-1
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40 W car radio high power amplifier TDA1560Q
BLOCK DIAGRAM
c1, Ve
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13 10 |g
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Fig.1 Block diagram.
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Product specification

40 W car radio high power amplifier TDA1560Q
PINNING
SYMBOL | PIN DESCRIPTION
INP, 1 |positive input e, (1] U
INP, 2 negative input we, [Z]
GND 3 ground
Vief 4 reference voltage GND 13
C2, 5 capacitor C2 negative terminal Vret |4
GND 6 ground c2, 5]
OouT1, 7 output 1 (negative) GND | 6
C2, 8 capacitor C2 positive terminal out1,, [7]
Vp 9 supply voltage cz, (5]
Ci1p 10 | capacitor C1 positive terminal
— vp [9] TpAtseoq

ouT2, 11 output 2 (positive)
GND 12 ground Cp 1Y)
C1, 13 | capacitor C1 negative terminal ouTz,, [11]
Vpiag 14 diagnostic voltage output GND |_1_—2_
Cpec 15 decoupling c1, [13]
MODE 16 mode select switch input Voiag [14]
S1 17 class-B/class-H input switch Coec [i]

MODE [16]

st [17}

1996 May 14
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2 x 23 W high efficiency car radio power
amplifier

Preliminary specification

TDA1561Q

FEATURES

o Low dissipation due to switching from Single-Ended

(SE) to Bridge-Tied Load (BTL) mode

e High Common Mode Rejection Ratio (CMRR)

GENERAL DESCRIPTION

The TDA1561Q is a monolithic power amplifierina 13 lead
single-in-line (SIL) plastic power package. It contains two
identical 23 W amplifiers. The dissipation is minimized by
switching from SE to BTL mode, only when a higher output

°

Mute/standby/operating/SE-only (mode select pin)

Zero crossing mute and standby circuit

Load dump protection circuit

Short-circuit safe to ground, to supply voltage and
across load

Loudspeaker protection circuit

Device switches to single-ended operation at excessive
junction temperatures.

QUICK REFERENCE DATA

voltage swing is needed. The device is primarily
developed for car radio applications.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Vp supply voltage DC biased 6.0 144 |18 \"
non operating - - 30 \
load dump - - 50 \
lorm repetitive peak output current - - 4 A
lg(tot) total quiescent current RL = - 95 150 mA
lstb standby current - 1 50 LA
|z input impedance - 60 - kQ
P, output power RL =4 Q; EIAJ - 36 - w
THD 10% 21 23 - W
Gy voltage gain 31 32 33 dB
CMRR common mode rejection ratio f=1kHz; Rs=0Q - 80 - dB
SVRR supply voltage ripple rejection f=1kHz; Rs=0Q 45 55 - dB
[aVel DC output offset voltage - - 150 [mV
Olgs channel separation Rs = 0 kQ 40 60 - dB
|AG, | channel unbalance - - 1 dB
ORDERING INFORMATION
TYPE PACKAGE
NUMBER NAME DESCRIPTION VERSION
TDA1561Q DBS13P plastic DIL-bent-SIL power package; 13 leads (lead length 12 mm) SOT141-6
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2 x 23 W high efficiency car radio power

. TDA1561Q
amplifier

BLOCK DIAGRAM
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Fig.1 Block diagram.
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Preliminary specification

2 x 23 W high efficiency car radio power

. TDA1561Q
amplifier
PINNING
SYMBOL | PIN DESCRIPTION
IN1 1 input 1
HVp 2 half supply voltage control input Nt [7]
MODE 3 mute/standby/operating/SE-only W [2]
GND1 4 ground 1
ouT1 5 inverting output 1 MooE [3 |
ouT1 6 non-inverting output 1 GnND1 [4]
Vp 7 supply voltage outi [5]
ouT2 8 inverting output 2 ouT1 E
ouT2 9 non-inverting output 2 Ve [7] TDA1561Q
GND2 10 ground 2 U2 [8]
Cqq 1 electrolytic capacitor for
single-ended (SE) mode outz (2]
CIN 12 | common input GND2 on
IN2 13 |input2 Cy1 [
CIN @
IN2 [13]

1997 Aug 14
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Fig.2 Pin configuration.
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Multiple output voltage regulators

Product specification

TDA3601Q
TDA3601AQ

FEATURES

Six fixed voltage regulators

PROTECTION

o Current limit protection for regulator 1

¢ Three microprocessor-controlled regulators
Two Vp-state controlled regulators

dump or thermal shutdown)
o Vp4 supply pin (low current pin)

Vp2 supply pin (high current pin)

RESET output (TDA3601Q) or RESET output
(TDA3601AQ)

Internally fixed timer of 100 ps

Externally fixed delay timer

High ripple rejection
Flexible leads.

QUICK REFERENCE DATA

¢ Foldback current limit protection (regulators 2 to 6)

e Load dump protection

One fixed voltage reguiator (can operate during load e Thermal protection

¢ Regulator outputs DC short-circuit-safe to ground,
Vp and other regulator outputs

¢ Capable of handling high energy on any of the

output pins

¢ Reverse polarity safe.

SYMBOL | PARAMETER CONDITIONS | min. | Tvp. | mAx. | uniT
Entire device
Vp1 supply voltage range operating 1 13.2 18 \
load dump; notes 1 and 2 - - 50 \
Vpo supply voltage range operating 11 13.2 18 \Y
non-operating - - 30 \'
load dump; note 1 - - 50 \
Mot total quiescent current, Vpq Vpo = 0; note 3 - 1 1.4 mA
Te crystal temperature - - 150 °C
Voltage regulators
VRi output voltage regulator 1 0.5mA<Ig; <20 mA 4.75 5 5.25 \
Vg2 output voltage regulator 2 5 mA<Igy <200 mA 19 21 2.3 \%
Vg3 output voltage regulator 3 5mA<Ir3 <150 mA 4.75 5 5.25 v
A\ output voltage regulator 4 5mA<Igrs <150 mA 9 9.5 10 \'
Vgs output voltage regulator 5 5 mA <Igs <200 mA 9 9.5 10 \")
VRge output voltage regulator 6 5 mA <Igg <200 mA 9.3 9.75 10.2 \%
Notes

1. Load dump, during 50 ms, t; > 2.5 ms.

2. Regulator 1 operating, 0.5 mA < Igy <20 mA.
3. Vp1=13.2V; Vpy =R4-sel =R5-sel =0; Ir; =0

1995 Dec 13
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TDA3601Q
TDA3601AQ

Multiple output voltage regulators

BLOCK DIAGRAM
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Philips Semiconductors Product specification

. TDA3601Q
Multiple output voltage regulators TDA3601AQ
ORDERING INFORMATION
PACKAGE
TYPE NUMBER
NAME DESCRIPTION VERSION
TDA3601Q
TDA3601AQ DBS13P plastic DIL-bent-SiL power package; 13 ieads (lead iength 12 mm) | SOT141-6
GENERAL DESCRIPTION
The circuit contains five fixed voltage regulators with
foldback current protection and one fixed voltage regulator
(REGULATOR 1) that also operates during a load dump.
In addition, a RESET function (TDA3601Q) or RESET CReseT [T]
function (TDA3601AQ), timer functions and a logic
multiplexer are implemented. RS -sel [2]
R4 - sel E
PINNING REG1 [4]]
SYMBOL | PIN DESCRIPTION Ver [5]
CRESET 1 | reset timing capacitor REG4 [6]
R5-sel 2 |regulator 5 select REGS [7] 1orbain
R4-sel 3 regulator 4 select REG6 [ 8|
REG1 4 regulator 1 output (5 V) REG3 9]
Vp4 5 supply voltage REG2 [10]
REG4 6 regulator 4 output (9.5 V) v
11
REG5 7 regulator 5 output (9.5 V) P2 :
REG6 8 regulator 6 output (9.75 V) GND E
REG3 9 | regulator 3 output (5 V) RES or RES (13
REG2 10 |regulator 2 output (2.4 V) MCD340- 1
Vpo 11 supply voltage
GND 12 | ground
RES 13 | RESET output (TDA3601Q) Fig.2 Pin configuration.
RES 13A | RESET output (TDA3601AQ)
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Multiple voltage regulator with switch

Preliminary specification

TDA3605Q

FEATURES

Two Vp-state controlled regulators (regulator 1 and
regulator 3) and a power switch

Regulator 2, reset and ignition buffer operates during
load dump and thermal shutdown

Separate control pins for switching regulator 1,
regulator 3 and the power switch

Supply voltage range of —18 to +50 V (operating from
11V)

GENERAL DESCRIPTION

The TDA3605Q is a multiple output voltage regulator with
a power switch, intended for use in car radios with or
without a microcontroller. It contains:

1.

Two fixed voltage regulators with a foldback current
protection (regulator 1 and regulator 3) and one fixed
voltage regulator (regulator 2), intended to supply a
microcontroller, that also operates during load dump
and thermal shutdown.

2. A power switch with protections, operated by an
* Low reverse current of regulator 2 enable input.
* Low qUIescenF current (vs{hen regulator 1, regulator 3, 3. Reset and hold outputs can be used to interface by the
and power switch are switched off) microcontroller. The reset signal can be used to call up
o Hold output (only valid when regulator 1 is switched on) the microcontroller and the hold output indicates
« Reset and hold outputs (open collector outputs) regulator 1 voltage available and within range.
« Adjustable reset delay time 4. A supply pin which can withstand load dump pulses
« High ripple rejection and negative supply voltage.
« Back-up capacitor for requlator 2 5. Regulator 2 will be switched on at a supply voltage
pcap 9 ’ >6.5 V and off at a voltage of regulator 2 <1.9 V.
6. Also there is a provision for use of a reserve supply
PROTECTIONS capacitor that will hold enough energy for regulator 2
« Reverse polarity safe (down to —18 V without high (5 V continuous) to allow a microcontroller to prepare
reverse current) for loss of voltage.
e Able to withstand voltages up to 18 V at the outputs
(supply line may be short-circuited)
e ESD protected on all pins
s Thermal protection
e Local thermal protection for power switch
e Load dump protection
e Foldback current limit protection for
regulators 1,2 and 3
* Delayed second current limit protection for the power
switch (at short-circuit)
o The regulator outputs and the power switch are DC
short-circuited safe to ground and Vp.
ORDERING INFORMATION
PACKAGE
TYPE NUMBER
NAME DESCRIPTION VERSION
TDA3605Q DBS13P | plastic DIL-bent-SIL power package; 13 leads (lead length 12 mm) SOT141-6

1997 Jul 09
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Preliminary specification

Multiple voltage regulator with switch

TDA3605Q

QUICK REFERENCE DATA

symeoL | PARAMETER CONDITIONS | min. | TYP. | max. | uniT
Supply
Vp supply voltage
operating 11 144 |18 \%
reverse battery -18 |- - \
regulator 2 on 2.4 144 |18 \
jump start t <10 minutes - - 30 \
load dump protection during <50 ms; t,22.5 ms - - 50 \%
lg(tot) total quiescent supply current | standby mode - 500 600 pA
Tj junction temperature - - 150 |°C
Voltage regulators
VRea1 output voltage regulator 1 0.5 mA < Iggg1 <600 mA 9.5 10.0 |105 |V
VReG2 output voltage regulator 2 0.5 MA<Igeg2 <300 mA; Vp=14.4V |4.75 |5.0 525 |V
VReGs output voltage regulator 3 0.5 mA < Igegz <400 mA 475 |5.0 525 |V
Power switch
Vsw(d) drop-out voltage lsw=1A - 045 |[0.7 \)
lsw=18A - 1 1.8 \
lswim peak current 3 - - A
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Multiple voltage regulator with switch TDA3605Q
BLOCK DIAGRAM
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Fig.1 Block diagram.
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Multiple voltage regulator with switch TDA3605Q
PINNING
SYMBOL | PIN DESCRIPTION v
Vp 1 supply voltage Ve 1
REG1 2 regulator 1 output REG1 [2]
REG3 3 regulator 3 output REG3 E
Vens 4 enable input regulator 3 Vens [4]
RES 5 reset output voltage res [5]
Veni 6 enable input regulator 1 v
Ven(sw) 7 enable input power switch ent L8]
Vhold 8 hold output Ven(sw) [ 7| TDA3605Q
Ve 9 reset delay capacitor Vhotd [8]
GND 10 ground (0 V) ve [9]
REG2 11 regulator 2 output GND [10]
Vbu 12 back-up REG2 E
Vew 13 power switch output voltage Vou [12]
Vew [13
MGB752
Fig.2 Pin configuration.
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Preliminary specification

Multiple voltage regulator with switch and

ignition buffers

TDA3609JR

FEATURES
General

o Extreme low noise behaviour and good stability with
very small output capacitors

e Two Vp-state controlled regulators (regulator 1 and
regulator 3) and a power switch

Regulator 2, reset and ignition buffer operate during
load dump and thermal shutdown

e Separate control pins for switching regulator 1,
regulator 3 and the power switch

e Supply voltage range of —18 to +50 V
e Low reverse current of regulator 2

e Low quiescent current (when regulator 1, regulator 3,
and power switch are switched-off)

« Hold output (only valid when regulator 1 is switched-on)
* Reset and hold outputs (open collector outputs)
o Adjustable reset delay time

High ripple rejection
» Back-up capacitor for regulator 2

Two independent ignition buffers (one inverted and with
open collector output).

Protections

¢ Reverse polarity safe (down to —18 V without high
reverse cuirent)

e Able to withstand voltages up to 18 V at the outputs
(supply line may be short-circuited)

o ESD protected on all pins

o Thermal protections with hysteresis

o Load dump protection

» Foldback current limit protection for
regulators 1,2 and 3

¢ Delayed second current limit protection for the power
switch (at short-circuit)

e The regulator outputs and the power switch are DC
short-circuited safe to ground and Vp.

ORDERING INFORMATION

GENERAL DESCRIPTION

The TDA3609JR is a multiple output voltage regulator with
a power switch and ignition buffers, intended for use in car
radios with or without a microcontroller. It contains:

* Two fixed voltage regulators with a foldback current
protection (regulator 1 and regulator 3) and one fixed
voltage regulator (regulator 2), intended to supply a
microcontroller, that also operates during load dump
and thermal shutdown

* A power switch with protections, operated by an enable
. input

Reset and hold outputs that can be used to interface by
the microcontroller. The reset-signal can be used to call
up the microcontroller and the hold output indicates
regulator 1 voltage available and within range.

A supply pin which can withstand load dump pulses and
negative supply voltages.

Regulator 2 that will be switched on at a back-up voltage
greater than 6.5 V and off when the output voltage of
regulator 2 drops below 1.9 V.

A provision for use of a reserve supply capacitor that will
hold enough energy for regulator 2 (5 V continuous) to
allow a microcontroller to prepare for loss of voltage.

An inverted ignition 1 input with open collector output
stage.

An ignition 2 input Schmitt trigger with push pull output
stage.

PACKAGE
TYPE NUMBER
NAME DESCRIPTION VERSION
TDA3609JR DBS17P | plastic DIL-bent-SIL (special bent) power package; 17 leads SOT475-1
(lead length 12 mm)
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Preliminary specification

Multiple voltage regulator with switch and
ignition buffers

TDA3609JR

QUICK REFERENCE DATA

symeoL | PARAMETER CONDITIONS | min. [ Tvp. | max. | uniT
Supply
Vp supply voltage
operating 1 14.4 18 \
reverse polarity non-operating - - -18 \
regulator 2 on 2.4 144 |50 \'
jump start t < 10 minutes - - 30 \
load dump protection t<50ms; t, >2.5ms - - 50 \%
lotot) total quiescent supply current | standby mode - 500 600 pA
Tj junction temperature - - 150 °C
Voltage regulators
Vorea1) |output voltage regulator 1 1 MA < Igeg1 <600 mA 9.5 10.0 10.5 \
VoReagz) |output voltage regulator 2 0.5 MA<IReg2 <150 mA; Vp =144V |4.75 5.0 5.25 \
Voreaa) | output voltage regulator 3 1 mA < Igegs < 500 mA 4.75 5.0 5.25 \
Power switch
Vg drop-out voltage lsw=1A - 0.45 0.7 \
lsw=18A - 1 1.8 \Y
Im peak current 3 - - A

1997 Aug 15
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Preliminary specification

Multiple voltage regulator with switch and

ignition buffers
BLOCK DIAGRAM
Vo (124w |1 Vup =7, Viall =4.5| POWER SWITCH 17| (142vi3 A w
P ’ o >
TEMPERATURE
ENSW 1 {} & j LOAD DUMP
PROTECTION
BACK-UP SWITCH 16| (14.2 /100 mA) 8U
g "
T
BACK-UP CONTROL
r——l——| 15 | (5 V/100 mA)
7 >| REGULATOR 2 | I > REG2
_r——-—-—l 3| (5 v/500 mA)
a ,| REGULATORS | > REG3
4
EN3 > {>
_,_I———ﬁ 2| (10 v/600 mA)
& REGULATOR 1 > REG1
0N
EN1 >
v 12 HOLD
TDA3609JR , 9 RES
> 1>_|<D
13 ]
Cres
5 8
IGN2y > Jlb | [ \GNITION BUFFER | — IGN2oyT
— iGN1ouT
6
IGN1 D INVERTER

l:|314

% GND

Fig.1 Block diagram.

MGK607
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Philips Semiconductors Preliminary specification

Multiple voltage regulator with switch and

o TDAS3609JR
ignition buffers

PINNING

SYMBOL PIN DESCRIPTION

Vp 1 supply voltage Ve U

REG1 2 regulator 1 output REG1 [Z

REGS3 3 regulator 3 output REG3 E

EN3 4 enable input regulator 3 ena[4]

IGN2)y 5 ignition 2 input

IGN1 6 |ignition 1 input tenziy (2]

IGN1oyT 7 ignition 1 output (active LOW) 1Nty (6]

IGN2oyT 8 ignition 2 output iGN1oyT [7]

RES 9 reset output 1GN2gyT [ 8]

EN1 10 enable input regulator 1 Res [9 | TDA3609JR
ENSW 11 enable input power switch EN1 E

HOLD 12 hold output

ENSW [11

Cgres 13 reset delay capacitor

GND 14 ground Hoo [12]

REG2 15 regulator 2 output Cres [13

BU 16 | back-up an [14]

SwW 17 power switch output REG2 |15

BU [16]
sw [17]
MGK606
Fig.2 Pin configuration.
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Preliminary specification

1 W BTL audio amplifier

TDA8541

FEATURES

Flexibility in use

Few external components

Low saturation voltage of output stage
Gain can be fixed with external resistors
Standby mode controlled by CMOS compatible levels
Low standby current '

No switch-on/switch-off plops

High supply voltage ripple rejection
Protected against electrostatic discharge

GENERAL DESCRIPTION

The TDA8541(T) is a one channel audio power amplifier
for an output power of 1 Wwithan 8 Qloadata5V
supply. The circuit contains a BTL amplifier with a
complementary PNP-NPN output stage and standby/mute
logic. The TDA8541T comes in an 8 pin SO package and

APPLICATIONS

¢ Portable consumer products

o Personal computers

the TDA8541 in an 8 pin DIP package.

e Outputs short-circuit safe to ground, Vcc and acrossthe e Telephony.
load
e Thermally protected.
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Vece supply voltage 2.2 5 18 \"
Ig quiescent current Vecc=5V - 8 12 mA
lstb standby current - - 10 HA
Po output power THD =10%; RL=8Q; Vgc=5V |1 - - w
THD total harmonic distortion Po=05W - 015 |- %
SVRR supply voltage ripple rejection 50 - - dB
ORDERING INFORMATION
TYPE PACKAGE
NUMBER NAME DESCRIPTION VERSION
TDA8541T SO8 plastic small outline package; 8 leads; body width 3.9 mm SOT96-1
TDA8541 DIP8 | plastic dual in-line package; 8 leads (300 mil) SOT97-1
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Philips Semiconductors

Preliminary specification

1 W BTL audio amplifier TDA8541
BLOCK DIAGRAM PINNING
SYMBOL PIN DESCRIPTION
MODE 1 operating mode select
(standby, mute, operating)
SVR 2 half supply voltage, decoupling
\ TDA8541 ripple rejection
iNe 4 1 51 out- IN+ 3 positive input
iNe—3 ]+ /[ IN- 4 |negative input
v 6 OuUT- 5 negative loudspeaker terminal
e Vee 6 supply voltage
GND 7 ground
20k 8 OuUT+ 8 positive loudspeaker terminal
ouT+
svR—{2
20kQ MODE [1] ) 8] ouT+
SVR GND
Mmope —}- STANDBY/MUTE LOGICI 2] TDAS8541 7]
EF7 N+ [3] 6] Vec
JVGND IN- [7] [5] out-
A MGB972
MGB971
Fig.1 Block diagram. Fig.2 Pin configuration.
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]}

2 x 1 W BTL audio amplifier TDA8542

FEATURES GENERAL DESCRIPTION

Flexibility in use The TDA8542(T) is a two channel audio power amplifier
for an output power of 2x 1 Wwithan 8 Qloadata 5V
supply. The circuit contains two BTL amplifiers with a
complementary PNP-NPN output stage and standby/mute
Gain can be fixed with external resistors logic. The TDA8542T comes in a 16 pin SO package and

Standby mode controlled by CMOS compatible levels the TDA8542 in a 16 pin DIP package.
Low standby current

Few external components

Low saturation voltage of output stage

¢ No switch-on/switch-off plops APPLICATIONS
o High supply voltage ripple rejection ¢ Portable consumer products
¢ Protected against electrostatic discharge e Personal computers
o Outputs short-circuit safe to ground, Vec and acrossthe ¢ Motor-driver (servo).
load
e Thermally protected.
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Vee supply voltage 22 5 18 \"
Iq quiescent current Vec=5V - 15 22 mA
lsto standby current - - 10 uA
Po output power THD =10%; RL=8Q; Vcc=5V |1 - - w
THD total harmonic distortion 0=05W - 015 |- %
SVRR supply voltage ripple rejection 50 - - dB
ORDERING INFORMATION
TYPE PACKAGE
NUMBER NAME DESCRIPTION VERSION
TDA8542T SO16L | plastic small outline package; 16 leads; body width 7.5 mm SOT162-1
TDA8541 DIP16 | plastic dual in-line package; 16 leads (300 mil); long body SOT38-1
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Preliminary specification

2 x 1 W BTL audio amplifier TDA8542
BLOCK DIAGRAM
Veer Veer
|1s | 9
—
I_\
INL- |14 - 150 out-
INL+ 13 + /[
Veel
|
20k 21 out+
Ezo kQ
STANDBY/MUTE LOGIC
\ TDA8542
11 10
INR- - OUTR-
INR+ —12
’ OUTR+
4
SVR
MODE 8
5 STANDBY/MUTE LOGIC
BTUSE
1]8
MGB975
LGND RGND
Fig.1 Block diagram.
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Preliminary specification

2 x 1 W BTL audio amplifier

TDA8542

PINNING
SYMBOL PIN DESCRIPTION
LGND 1 [ ground, left channel
OUTL+ 2 | positive loudspeaker terminal,
left channel
MODE 3 | operating mode select (standby,
mute, operating)
SVR 4 | half supply voltage, decoupling
ripple rejection
BTL/SE 5 | BTL loudspeaker or SE
headphone operation
n.c. 6 | not connected
OUTR+ 7 | positive loudspeaker terminal,
right channel
RGND 8 | ground, right channel
Veer 9 | supply voltage, right channel
OUTR- 10 | negative loudspeaker terminal,
right channel
INR- 11 | negative input, right channel
INR+ 12 | positive input, right channel
INL+ 13 | positive input, left channel
INL- 14 | negative input, left channel
OUTL- 15 | negative loudspeaker terminal,
left channel
VceL 16 |supply voltage, left channel
Lano [1] v 16] Vool
ouTL+ [2] [15] ouTL-
MODE [ 3] [12] INL-
s [4] TDA8542 ol m
BTUSE [5 [12] INR+
nc. [6] [11] INR-
ouTR+ [7] [10] oUTR-
RGND [8] 9] veen
MGB974
Fig.2 Pin configuration.
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Product specification

Low-voltage stereo headphone amplifier

TDA8559

FEATURES

Operating voltage from 1.9 to 30 V
Very low quiescent current
Low distortion

Few external components

Differential inputs

L]

Usable as a mono ampiifier in Bridge-Tied Load (BTL) or
stereo Single-Ended (SE)

Single-ended mode without loudspeaker capacitor
Mute and standby mode

Short-circuit proof to ground, to supply voltage (<10 V)
and across load

No switch on or switch off clicks

o
m
w

QUICK REFERENCE DATA

APPLICATIONS

o Portable telephones
e Walk-mans

¢ Portable audio

* Mains fed equipment.

GENERAL DESCRIPTION

The TDA8559 is a stereo amplifier that operates over a
wide supply voltage range from 1.9 to 30 V and consumes
a very low quiescent current. This makes it suitable for
battery fed applications (2 x 1.5 V cells). Because of an
internal voltage buffer, this device can be used with or
without a capacitor connected in series with the load. It can
be applied as a headphone amplifier, but also as a mono

amnlifiar with o amall ananlear (95 Q) Ar ag a lina Arivar in
QAHIPIHTITE Wil a Siiiall SYTanci \&J 34), Ul ad a v Uunvor i

mains applications.

symeoL | PARAMETER CONDITIONS | M. | TYP. | mAX. | uNIT
Supplies

Vp operating supply voltage 1.9 3 30 \%
lgton total quiescent current - 2.75 4 mA
Istb standby supply current - - 10 A
Stereo application

Po output power THD = 10% 30 35 - mwW
THD total harmonic distortion o =20 mW; ;=1 kHz - 0.075 0.15 %

Po = 20 mW; f, = 10 kHz - 0.1 - %

Gy voltage gain 25 26 27 dB
fss small signal roll-off frequency |-1dB - 750 - kHz
BTL application

Po output power THD = 10% 125 140 - mwW
THD total harmonic distortion Po =70 mW; fi=1 kHz - 0.05 0.1 %

Po =70 mW,; fi = 10 kHz - 0.2 - %
G, voltage gain 31 32 33 dB
ORDERING INFORMATION
TYPE PACKAGE

NUMBER NAME DESCRIPTION VERSION
TDA8559 DIP16 plastic dual in-line package; 16 leads (300 mil); long body SOT38-1
TDA8559T SO16 plastic small outline package; 16 leads; body width 3.9 mm SOT109-1
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Product specification

Low-voltage stereo headphone amplifier

TDA8559

BLOCK DIAGRAM

STANDBY

+IN1
-IN1

MUTE
MODE

+IN2
—IN2

SVRR

Vp2 Vp1

|

15 16
1 REFERENCE *

Vp
2 >+ 50 kQ
Vil A

3 B oA 14

g

INPUT

»O0UT1

_|Loaic| ]
\ oA 1

100 kQ

-
[\ 12
BUFFER

»0UT2

»BUFFER

100

kQ TDAB8559
(9,10 %3
l 4) MGD115
n.c. GND

Fig.1 Block diagram.

1997 Jun 27

210



Philips Semiconductors Product specification

Low-voltage stereo headphone amplifier TDA8559
PINNING
SYMBOL PIN DESCRIPTION
STANDBY 1 standby select
+IN1 2 non-inverting input 1
—iN1 3 |inverting input 1 STANDBY | 1 J [16] Vp,y
SVRR 4 |supply voltage ripple rejection +N1[2] [15] vps
+IN2 5 non-inverting input 2 _IN1 E 171] OUT1
~IN2 6 inverting input 2 SVRR [4] E GND
MUTE 7 | mute select TDA8559
: +IN2 [5] [12] BUFFER
MODE 8 input mode select
n.c. 9 | not connected -z [6] 1] our2
n.c. 10 | not connected muTe 7] [10] ne.
ouT2 11 |output 2 MoDE [ 8] [9]ne.
BUFFER 12 | buffer output (0.5Vp) MGD114
GND 13 | ground
ouT1 14 |output 1
Vp2 15 | high supply voltage Fig.2 Pin configuration.
Vp1 16 | low supply voltage
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Product specification

2 x 40 W/2 Q stereo BTL car radio

TDA8560Q

power amplifier with diagnostic facility

FEATURES

Requires very few external components

High output power
4 Q and 2 Q load impedance

Low output offset voltage

Fixed gain

Diagnostic facility (distortion, short-circuit and
temperature detection)

Good ripple rejection

Mode select switch (operating, mute and standby)

Load dump protection

Short-circuit safe to ground, to Vp and across the load

e Thermally protected

L]

Reverse polarity safe
Electrostatic discharge protection
No switch-on/switch-off plop
Flexible leads

Low thermal resistance.

GENERAL DESCRIPTION

The TDA8560Q is an integrated class-B output amplifier in
a 13-lead single-in-line (SIL) power package.
It contains 2 x 40 W/2 Q amplifiers in BTL configuration.

The device is primarily developed for car radio

o Low power dissipation in any short-circuit condition applications.
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. [ UNIT
Vp operating supply voltage 6.0 14.4 18 \
lorm repetitive peak output current - - 7.5 A
lg(tot) total quiescent current - 115 - mA
Isb standby current - 0.1 100 pA
lsw switch-on current - - 40 pHA
|z input impedance 25 30 - kQ
Po output power RL=4 Q; THD = 10% - 25 - w
R.=2Q; THD = 10% - 40 - w
SVRR supply voltage ripple rejection Rs=0Q - 45 - dB
Olcs channel separation Rs =10 kQ - 50 - dB
Gy closed loop voltage gain 39 40 41 dB
Vo noise output voltage Rs=0Q - - 250 uv
[AVo! DC output offset voltage - - 200 [mv
ORDERING INFORMATION
PACKAGE
TYPE NUMBER
NAME DESCRIPTION VERSION
TDA8560Q DBS13P plastic DIL-bent-SIL power package; 13 leads (lead length 12 mm)| SOT141-6
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Product specification

2 x 40 W/2 Q stereo BTL car radio
power amplifier with diagnostic facility

TDA8560Q

BLOCK DIAGRAM
|VP1 | V2
|3 |10
input 1 mute switch ¢
__;l§ — I { TDAB560Q
1 4
vA » output 1A
1
365 *
Q
PROTECTIONS
18 kQ Load dump
powerstage  Soar
Thermal
. Short - circuit
[ S mute switch ¢ Reverse polarity
{
30 g output 1B
o 4
365
Q
18 kQ
power stage
vp
11 )
stand-by mode switch
switch stand-by
reference
VA voltage
15kQ
< | mute DIAGNOSTIC| 12 diagnostic
switch INTERFACE output
15kQ
mute
reference
voltage
input 2 13 mute switch Cm
L+ !
B
YA + output 2B
365
Q
18 kQ
power stage
mute switch ¢
N m
|__
- 1 7
30 Na » output 2A
kQ
365 «[:
Q
+
i _ 18kQ
input
re?erence power stage
voltage o
2 5 8
‘ GND1 | GND2 EAgee - 1
ground (signal) ”
power ground (substrate)
Fig.1 Block diagram.
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2 x 40 W/2 Q stereo BTL car radio

e 4 . . TDA8560Q
power amplifier with diagnostic facility
PINNING
SYMBOL PIN DESCRIPTION
IN 1 1 input 1
GND(S) 2 signal ground
Vp1y 3 supply voltage 1
OUT 1A 4 output 1A
GND1 5 power ground 1
OUT 1B 6 output 1B
OUT 2A 7 output 2A
GND2 8 power ground 2
OUT 2B 9 output 2B
Vpa 10 supply voltage 2
MODE 11 mode switch input
Vpiag 12 diagnostic output
IN2 13 input 2
IN1[1
GND(S) [2]]
Vpy [3]
ouT 1A (4]
GND1 [5 |
ouT 1B [6]
ouT2a [7]| Tpasssoa
GND2 [ 8]
out2s 9]
vpz [10]
MODE [11]
Vpiaa [12]
IN2 [13]
MEAB855 - 1
Fig.2 Pin configuration.
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Preliminary specification

2x24 W BTL or 4 x 12 W single-ended

car radio power amplifier

FEATURES

¢ Requires very few external components
* High output power

TDA8561Q

¢ Reverse polarity safe
» Electrostatic discharge protection
¢ No switch-on/switch-off plop

« Flexibility in use - Quad single-ended or stereo BTL * Flexible leads

Low output offset voitage

Fixed gain

Diagnostic facility (distortion, short-circuit and
temperature detection)

Good ripple rejection

Load dump protection

AC and DC short-circuit safe to ground and to Vp

Mode select switch (operating, mute and stand-by)

¢ Low thermal resistance
¢ Identical inputs (inverting and non-inverting).

GENERAL DESCRIPTION

The TDA8561Q is an integrated class-B output amplifier in
a 17-lead single-in-line (SIL) power package. It contains 4
x 12 W single-ended or 2 x 24 W bridge amplifiers.

The device is primarily developed for car radio

e Low power dissipation in any short-circuit condition applications.

e Thermally protected

QUICK REFERENCE DATA

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Ve positive operating supply voltage 6 14.4 18 \%
lorm repetitive peak output current - - 4 A
Ip total quiescent current - 80 - mA
lsb stand-by current - 0.1 100 A
Stereo BTL application
Po output power 4 Q; THD = 10% - 24 - w
RR supply voltage ripple rejection 48 - - dB
Vho noise output voltage Rs=0Q - 70 - ny
[zl input impedance 25 - - kQ
[ AVl | DC output offset voltage - - 150 mv
Quad single-ended application
Po output power THD = 10%
4Q - 7 - W
2Q - 12 - w

RR supply voltage ripple rejection 48 - - dB
Vho noise output voltage Rs=0Q - 50 - uv
[z input impedance 50 - - kQ
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2x24 W BTL or 4 x 12 W single-ended car

. e TDA8561Q

radio power amplifier

ORDERING INFORMATION
PACKAGE
EXTENDED TYPE NUMBER
PINS PIN POSITION MATERIAL CODE

TDA8561Q 17 DBS plastic SOT243R(")
Note

1. SOT243-1; 1996 August 30.
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Preliminary specification

2x24 W BTL or 4 x 12 W single-ended car

radio power amplifier

TDA8561Q

[VP1 | V2
inverti |s [1s
"°'?E:35? ;tmg+ ! mute switch ¢
60 I
kQ TDA8561Q
6
__? output 1
2 .
kQ
18kn power stage
1] mute switch ¢\
60 |__
i ke Im
inverting 3
. 8
input 2 ouput2
2
kQ
18kQ power stage
vp
14 mode
stand-by :‘?“e;:
switch _ —-__t standby
reference
voltage
PROTECTIONS
thermal mute
15kQ l short-circuit mute
16 diagnostic
supply voltage 4 output
ripple rejection 15kQ I +
mute
I E reference
; ; 17 voltage
no?;gx?:mg mute switch Cm
‘li 12
< output 4
power stage
| mute switch  C,
60 l__
kQ
inverting 15 o
input 3 outputa
2
kQ
_1*
input 18kQ power stage
voltage jmn ]
2 E 7 11
i GND1 GND2 MEA858 - 1
ground not connected
(signal) 77, power ground (substrate)
Fig.1 Block diagram.
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Preliminary specification

2 x24 W BTL or 4 x 12 W single-ended car

. e TDA8561Q
radio power amplifier
PINNING
SYMBOL | PIN DESCRIPTION
—-INV 1 1 non-inverting input 1
GND(S) 2 |signal ground -INVT [ 1
INV 2 3 |inverting input 2 GND(S) é
RR 4 | supply voltage ripple rejection INv2 [3]
Vpi 5 | supply voltage RR IZ
OuUT 1 6 |output 1 ver [5]
GND1 7 | power ground 1
OouT 2 8 |output2 ouTt E
n.c. 9 | not connected GND1 [7]
OouT 3 10 |output3 ouT2 (8]
GND2 11 | power ground 2 nc. (o] TDAsse1Q
OuT 4 12 | output 4 out 3 [io|
Vpo 13 | supply voltage N2 [
MODE 14 | mode select switch input
- — ouT4 [12
INV 3 15 |inverting input 3
Vbiag 16 | diagnostic output Vez [13]
-INV 4 17 | non-inverting input 4 MODE [14]
INV 3 [15]
VDIAG [1g]
-INV4 |17

July 1994

Fig.2 Pin configuration.
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2 x 40 W/2 Q stereo BTL car radio power
amplifier with diagnostic facility

FEATURES

* Requires very few external components ®

Product specification

TDA8563Q

o Thermally protected
Reverse polarity safe

¢ High output power
¢ 4 Q and 2 Q load impedance

o Electrostatic discharge protection
o No switch-on/switch-off plop

o Low output offset voltage

* Fixed gain

o Diagnostic faciiity (distortion, short-circuit and
temperature detection)

* Good ripple rejection

Mode select switch (operating, mute and standby)
Load dump protection

¢ Short-circuit safe to ground, to Vp and across the load

o Flexible leads

e Low thermal resistance.

GENERAL DESCRIPTION

The TDA8563Q is an integrated class-B output amplifier in
a 13-lead single-in-line (SIL) power package.
It contains 2 x 40 W/2 Q amplifiers in BTL configuration.

The device is primarily developed for car radio

¢ Low power dissipation in any short-circuit condition applications.
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Vp operating supply voltage 6.0 14.4 18 \Y
lorm repetitive peak output current - - 7.5 A
lgitot) total quiescent current - 115 - mA
lsp standby current - 0.1 100 HA
lsw switch-on current - - 40 HA
[zl input impedance 25 30 - kQ
Po output power R =4Q; THD=10% |- 25 - w
R.=2Q;THD=10% |- 40 - w
SVRR supply voltage ripple rejection Rs=0Q - 60 - dB
| Olcs channel separation Rs=10kQ - 50 - dB
Gy closed loop voltage gain 25 26 27 dB
Vo noise output voltage Rs=0Q - - 120 |pv
[AVo| DC output offset voltage - - 150 [mv
ORDERING INFORMATION
PACKAGE
TYPE NUMBER
NAME DESCRIPTION VERSION
TDA8563Q DBS13P plastic DIL-bent-SIL power package; 13 leads (lead length 12 mm) SOT141-6
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Philips Semiconductors

Product specification

2 x 40 W/2 Q stereo BTL car radio power
amplifier with diagnostic facility

TDA8563Q

BLOCK DIAGRAM
|VP1 | VP2
B [10
input 1 mute switch ¢
f < TDA8563Q
VA | output 1A
23
kQ
PROTECTIONS
Load dump
power stage Soar
20.7 kQ Thermal
. Short - circuit
[ Smute switch ¢, Reverse polarity
{
) 6
30 NG output 1B
hod 4
23
kQ
power stage
207kQ Vp
11 "
stand-by mode switch
switch stand-by
reference
VA voltage
'-< mute DIAGNOSTIC| 12 diagnostic
switch INTERFACE output
mute
reference
voltage
input 2 13 mute switch Cm
{
9
\{: output 2B
power stage
20.7kQ
mute switch ¢
‘l<
30 7 output 2A
o {‘
¥
input
re?erence power stage
voltage 20.7 kQ ) =
2 5 8
’ GND1 | GND2 o
ground (signal) >

power ground (substrate)

Fig.1 Block diagram.
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Philips Semiconductors Product specification

2 x 40 W/2 Q stereo BTL car radio power

o e , . TDA8563Q
amplifier with diagnostic facility
PINNING
SYMBOL PIN DESCRIPTION
IN 1 1 input 1
GND(S) 2 signal ground
Vpq 3 supply voltage 1
OUT 1A 4 output 1A
GND1 5 power ground 1
OuUT 1B 6 output 1B
OUT 2A 7 output 2A
GND2 8 power ground 2
OuUT 2B 9 output 2B
Vp2 10 supply voltage 2
MODE 11 mode switch input
Vpiag 12 diagnostic output
IN2 13 input 2
IN1[T]
GND(S) [2 |
Vet 5]
OUT 1A [4|
GND1 [5 |
ouT 1B 8]
ouT2A [7| TDABsE3Q
GND2 [ 8|
ouT28[9]
vp2 [10]
MODE [11]
Vpiaa [12]
N2 [13]
MLB665
Fig.2 Pin configuration.
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|

4 x 25 W BTL quad car radio power

cpr TDA8567Q
amplifier
1
FEATURES GENERAL DESCRIPTION
* Requires very few external components The TDA8567Q is an integrated class-B output amplifier in

a 23-lead Single-In-Line (SIL) plastic power package.
It contains four amplifiers in BTL configuration, each with a
gain of 26 dB. The output power is 4 x 25 W in a 4 Q load.

High output power
Low output offset voltage

Fixed gain

Diagnostic facility (distortion, short-circuit and APPLICATIONS
temperature pre-warning)
¢ The device is primarily developed for car radio

Good ripple rejection

applications.
o Mode select switch (operating, mute and standby)
e Load dump protection
o Short-circuit safe to ground and to Vp and across the
load
o Low power dissipation in any short-circuit condition
e Thermally protected
* Reverse polarity safe
» Electrostatic discharge protection
¢ No switch-on/switch-off plop
¢ Flexible leads
e Low thermal resistance
* Pin compatible with the TDA8568Q, except for the gain.
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Vp operating supply voltage 6 144 |18 \
lorm repetitive peak output current - - 7.5 A
lg(tot) total quiescent current - 230 - mA
Istb standby current - 0.2 100 nA
lsw switch-on current - - 80 HA
|z input impedance 25 30 - kQ
Po output power THD = 10% - 25 - w
SVRR supply voltage ripple rejection Rs=0Q - 60 - dB
Oles channel separation Rs =10 kQ - 50 - dB
Gy closed loop voltage gain 25 26 27 dB
V(o) noise output voltage Rs=0Q - - 120 uv
|AVo| DC output offset voltage - - 150 mV
ORDERING INFORMATION
TYPE PACKAGE
NUMBER | NaAME DESCRIPTION VERSION
TDA8567Q | DBS23P | plastic DIL-bent-SIL power package; 23 leads (straight lead length 3.2 mm) SOT411-1
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4 x 25 W BTL quad car radio power

amplifier TDA8567Q

BLOCK DIAGRAM

MODE VT Vp2 VTa VT4
15 i 8 16 |23
1
IN1 %, + 2
— OUT1+
H 30 kQ
—+
41 outi-
" @ Vref
IN2 > h 7
L ouT2+
30kQ
h
51 oute-
sanp —2 | g
—] 9
&, TDA8567Q DIAGNOSTIC VDIAG
13
IN3 > + 17
L ouTs+
[] 30kQ
¥ 1 outs-
14 @ Vref
IN4 > +
>——£— OUT4+
H 30kQ
h
21 outs
]
3 6 18 21
PGND1 PGND2 PGND3 PGND4 MGG153

Fig.1 Block diagram.
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Preliminary specification

4 x 25 W BTL quad car radio power

o TDA8567Q
amplifier
PINNING
SYMBOL PIN DESCRIPTION

Vpq 1 supply voltage 1 vpy [1] U
OUT1+ 2 output 1+ outt+ [2]
PGND1 3 power ground 1 PaND1 [3]
OUT1- 4 output 1— out- ]
OouT2- 5 output 2—

PGND2 6 power ground 2 ourz- ]
OuUT2+ 7 | output 2+ PGND2 [6 |

Vp2 8 | supply voltage 2 outz+ [7]

Vpiag 9 diagnostic output Vpa [8]

IN1 10 [(input 1 VDIAG E

IN2 11 input 2 1 [i9)

SGND 12 | signal ground

IN3 13 |input 3 e [11]

IN4 14 |input 4 SGND [12] TDA8567Q
MODE 15 | mode select switch input INa [13]

Vps 16 | supply voltage 3 IN4 [14]
OUT3+ 17 |output 3+ MODE [15]
PGND3 18 |[power ground 3 Vpg [16]
OUT3- 19 | output 3— outs: [i7]
OuUT4- 20 |output 4—

PGND4 21 power ground 4 PGNDs (i
OUT4+ 22 | output 4+ outs- [19]

Vpg 23 | supply voltage 4 OUT4- |20

PGND4 [21]
ouT4+ [22]
VP4 @ N

1997 Feb 12

MGG152

Fig.2 Pin configuration.
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]

Dual common-mode rejection

differential line receiver

FEATURES

» Excellent common-mode rejection, up to high

frequencies

common-mode rejection

L ]

L]

Low noise

L]

Few external components
High supply voltage ripple rejection

Low distortion
All pins protected against electrostatic discharge
AC and DC short-circuit safe to ground and Voo
Fast DC settling.

QUICK REFERENCE DATA

Product specification

TDA8579

GENERAL DESCRIPTION

The TDA8579 is a two channel differential amplifier with
0 dB gain and low distortion. The device has been

Elimination of source resistance dependency in the primarily developed for car radio applications where long

connections between signal sources and amplifiers (or
boosters) are necessary and where ground noise has to be
eliminated. The device is intended to be used to receive
line inputs in audio applications that require a high level of
common-mode rejection. The device is contained in an
8-pin small outline (SO) or dual in-line (DIP) package.

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Vee supply voltage 5.0 8.5 18 \'
lcc supply current Vec=85V - 1 14 mA
Gy voltage gain -0.5 0 +0.5 dB
SVRR supply voltage ripple rejection 55 60 - dB
Vo noise output voltage - 3.7 5.0 uv
[zl input impedance 100 240 - kQ
CMRR common-mode rejection ratio Rs=0Q - 80 - dB

ORDERING INFORMATION
TYPE PACKAGE

NUMBER NAME DESCRIPTION VERSION

TDA8579 DIP8 plastic dual in-line package; 8 leads (300 mil) SOT97-1
TDA8579T S08 plastic small outline package; 8 leads; body width 3.9 mm SOT96-1
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Product specification

Dual common-mode rejection
differential line receiver

TDA8579

BLOCK DIAGRAM

FUNCTIONAL DESCRIPTION

The TDA8579 contains two identical differential amplifiers
with a voltage gain of 0 dB. The device is intended to
receive line input signals for audio applications. The

Vee
|
8 TDAB8579 has a very high level of common-mode rejection
INL+ — 7 and thus eliminates ground noise. The common-mode
— OUuTL I - . .
v rejection remains constant up to high frequencies (the
cc amplifier gain is fixed at 0 dB). The inputs have a high input
impedance. The output stage is a class AB stage with a
IN- —24 TDA8579 41 svRR low output impedance. For a large common-mode
rejection, also at low frequencies, an electrolytic capacitor
connected to the negative input is advised. Because the
6 input impedance is relatively high, this results in a large
INR+ + — OUTR settling time of the DC input voltage. Therefore a
3 - o .
ET‘J 5 quick-charge circuit is included to charge the input
;} WBD230 capacitor within 0.2 seconds.
GND 72 . . ) .
All input and output pins are protected against high
electrostatic discharge conditions (4000 V, 150 pF, 150 Q).
Fig.1 Block diagram.
PINNING
SYMBOL | PIN DESCRIPTION
INL 1 ositive input left
a P P — INL + [I U E Vee
IN— 2 common negative input
INR+ 3 | positive input right IN-12 TDABS79 7] outL
SVRR 4 | half supply voltage INR + E 6] outr
GND 5 |ground SVRR [4] 5] GND
OUTR 6 output right MBD231
OUTL 7 tput left
outpu Fig.2 Pin configuration.
Vee 8 | supply voltage

1995 Dec 15
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Preliminary specification

Dual Dolby* B-type noise reduction circuit

for playback applications

FEATURES

Dual noise reduction (NR) channels

Head pre-amplifiers

* Reverse head switching

o Automatic Music Search (AMS)
Music scan

Equalization with electronically switched time constants
Dolby reference level = 387.5 mV
e 24 pins

Improved EMC behaviour.

GENERAL DESCRIPTION

The TEAO0675 is a bipolar integrated circuit that provides
two channels of Dolby B noise reduction for playback
applications in car radios. It includes head and
equalization amplifiers with electronically switchable time
constants. Furthermore it includes electronically
switchable inputs for tape drivers with reverse heads.

QUICK REFERENCE DATA

TEA0675

This device also detects pauses of music in the Automatic
Music Search (AMS) scan mode, for applications with an
intelligent controlled tape driver, or AMS-latch mode, for
applications with a simple controlled tape driver. For both
modes, the delay time can be fixed externally by a resistor.
The device operates with power supplies in the range of
7.6 to 12 V, output overload level increasing with increase
in supply voltage.

Current drain varies with the following variables:

supply voltage
noise reduction on/off
AMS on/off.
Because of this current drain variation it is advisable to use

a regulated power supply or a supply with a long time
constant.

SYMBOL PARAMETER MIN. TYP. | MAX. | UNIT
Vee supply voltage 7.6 - 12 \
lcc supply current - 26 31 mA
S+N signal plus noise-to-noise ratio 78 84 - dB
N
ORDERING INFORMATION
TYPE PACKAGE
NUMBER NAME DESCRIPTION VERSION
TEAO0675 SDIP24 plastic shrink dual in-line package; 24 leads (400 mil) SOT234-1
TEAO675T S024 plastic small outline package; 24 leads; body width 7.5 mm SOT137-1

Remark Dolby*: Available only to licensees of Dolby Laboratories Licensing Corporation, San Francisco, CA94111,
USA, from whom licensing and application information must be obtained. Dolby is a registered trade-mark of Dolby
Laboratories Licensing Corporation.

1996 Jun 07
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ion circui

Dual Dolby* B-type noise reduct

for playback applications

TEA0675

BLOCK DIAGRAM
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Philips Semiconductors

Preliminary specification

Dual Dolby* B-type noise reduction circuit

e TEAO0675
for playback applications
PINNING
SYMBOL | PIN DESCRIPTION
OUTA 1 | output channel A
INTA 2 | integrating filter channel A
CONTRA | 3 |control voltage channel A
HPA 4 | high-pass filter channel A
SCA 5 |side chain channei A ouTA [T] U E ouTe
TD 6 | delay time constant
— INTA [2] 23] INTB
EQA 7 | equalizing output channel A
EQFA 8 | equalizing input channel A conra [3] 2] contre
Vee 9 | supply voltage HPA [4] 21] HPB
INA1 10 |input channel A1 (forward or reverse) scA [5] 20| scB
Vet 11 | reference voltage ™ 6] E AMSEQ
— PP ——— — p m TEA0675
iNAZ2 i2 |input channei AZ (reverse or forward) EQA [7] 8] eaB
INB2 13 | input channel B2 (reverse or forward) EQFA ] 1_7_| EQFB
HS 14 | head switch input
. vee [ [16] GND
INB1 15 |input channel B1 (forward or reverse)
GND 16 | ground INA1 [1o] 5] et
EQFB 17 | equalizing input channel B Vet [11] 14] HS
EQB 18 | equalizing output channel B INA2 [12] [13] INB2
AMSEQ 19 | AMS output and EQ switch input MED622
SCB 20 |side chain channel B
HPB 21 | high-pass filter channel B
CONTRB | 22 ([ control voltage channel B
INTB 23 |integrating filter channel B Fig.2 Pin configuration.
ouTB 24 | output channel B
1996 Jun 07 229
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Product specification

Dual pre-amplifier and equalizer for

reverse tape decks

TEAO0677T

FEATURES

e Head pre-amplifiers

Reverse head switching

Equalization with electronically switched time constants
e 0dB=387.5mV

¢ Pin compatible to TEA0675 Dolby B, music search IC.

QUICK REFERENCE DATA

GENERAL DESCRIPTION

The TEA0677T is a monolithic bipolar integrated circuit
intended for applications in car radios. It includes head and
equalization amplifiers with electronically switchable time
constants. Furthermore it includes electronically
switchable inputs for tape drives with reverse heads. The
device is intended to replace the regular TEA0675T in
low-cost car radios using the same PCB. External
components that are necessary for Dolby B and music
search features can be omitted.

The device will operate with power supplies in the range of
7.6V to 12.0 V, output overload level increasing with
increase in supply voltage. Current drain varies with
supply voltage, so it is advisable to use a regulated power
supply or a supply with a long time constant.

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vece supply voltage 7.6 10 12 \
lcc supply current - 23 26 mA
(S + N)/N | signal-plus-noise to noise ratio 68 74 - dB

ORDERING INFORMATION
EXTENDED TYPE PACKAGE
NUMBER PINS PIN POSITION MATERIAL CODE
TEA0B77T 24 SO plastic SOT137AM
Note
1. SOT137-1; 1996 August 27.
August 1993 230
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TEAO677T

Dual pre-amplifier and equalizer for

reverse tape decks
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Philips Semiconductors

Product specification

Dual pre-amplifier and equalizer for

TEA0677T
reverse tape decks
PINNING
SYMBOL | PIN DESCRIPTION
OUTA 1 output channel A
n.c. 2 not connected MED765
n.c. 3 not connected U
n.c. 4 | not connected outa [1] 24] outas
n.c. 5 not connected
e {2 23 .C.
n.c. 6 not connected n.e E j n-c
EQA 7 | equalizing output channel A n.c. E @ n.c.
EQFA 8 equalizing input channel A
Ve 9 | supply voltage n.c. E @ ACUR
INA1 10 |input channel A1 (forward or
reverse) n.c. E @ n.c
VREF 11 reference voltage
INA2 12 |input channel A2 (reverse or n.c. E - El EQS
forward) TEAOS _—_]
INB2 13 |input channel B2 (reverse or EQA E 18] EQB
forward)
8
HS 14 | head switch input EQFA E E EQFB
INB1 15 |input channel B1 (forward or v 9 16l GN
reverse) cc I: j 0
GND 16 ground INA1 EE E INB1
EQFB 17 | equalizing input channel B
EQB 18 | equalizing output channel B VREF [‘E E HS
EQS 19 | equalizing switch input
n.c. 20 | not connected INA2 q‘ »13‘ INB2
ACUR 21 | auxiliary current
n.c. 22 | not connected
n.c. 23 | not connected Fig.2 Pin configuration.
ouTB 24 | output channel B

August 1993
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Dual Dolby* B-type noise reduction circuit, automatic

. . . . TEA0678
music search, with differential outputs and mute
L. __________________________________________________________|
FEATURES GENERAL DESCRIPTION
e Dual noise reduction (NR) channels The TEA0678 is a bipolar integrated circuit that provides
o Head pre-amplifiers two channels of Dolby B noise reduction for playback
« Reverse head switching applications in car radios. It includes head and

equalization amplifiers with electronically switchable time

constants. Furthermore it includes electronically

Mute position switchable inputs for tape drivers with reverse heads.

Equalization with electronically switched time constants 1 his device also detects pauses of music in Automatic
Music Search (AMS) mode, with a delay time fixed

Dolby reference level = 367.5 mV externally by a resistor. The short-circuit proof output

* 32 pins stage of the TEA0678 is differential and provides muting.

Switch inputs TTL compatible The device will operate with power supplies in the range of

7.6 to 12 V, output overload level increasing with increase

in supply voltage. Current drain varies with supply voltage,

noise reduction on/off and AMS on/off so it is advisable to

Automatic Music Search (AMS)

Differential output stage has:

Capability to drive 1.2 nF capacitive load

— Capability to drive 1 kQ load use a regulated power supply or a supply with a long time
— Short-circuit proof constant.
. oP ) . . .Current drain varies with these variables:
— Short-circuit proof to 16 V via coupling capacitor.
| d EMC behavi Supply voltage
» mprove enaviour. Noise reduction on/off
AMS on/off.

Because of this current drain variation it is advisable to use
a regulated power supply or a supply with a long time

constant.

QUICK REFERENCE DATA

SYMBOL PARAMETER MIN. TYP. | MAX. | UNIT
Vce supply voltage 7.6 10 12 \Y
lcc supply current - 25 28 mA
S+N signal plus noise-to-noise ratio 78 84 - dB

N
ORDERING INFORMATION
TYPE PACKAGE

NUMBER NAME DESCRIPTION VERSION
TEA0678 SDIP32 plastic shrink dual in-line package; 32 leads (400 mil) SOT232-1
TEA0678T S032 plastic small outline package; 32 leads; body width 7.5 mm S0T287-1

3emark Dolby*: Available only to licensees of Dolby Laboratories Licensing Corporation, San Francisco, CA94111,
JSA, from whom licensing and application information must be obtained. Dolby is a registered trade-mark of Dolby
-aboratories Licensing Corporation.
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Dual Dolby* B-type noise reduction circuit, automatic
music search, with differential outputs and mute

TEAO0678

BLOCK DIAGRAM
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Philips Semiconductors Preliminary specification

Dual Dolby* B-type noise reduction circuit, automatic

music search, with differential outputs and mute TEA0678

PINNING

SYMBOL | PIN DESCRIPTION

OUTA- 1 | negative output channel A

OUTA+ 2 | positive output channel A

NR/AMS 3 | noise reduction/music search switch

INCA 4 | input mute/output stage channel A

OUTCA 5 | output Doiby B processor channel A

INTA 6 | integrating filter channel A

CONTRA | 7 | control voltage channel A OUTA- E J 32] ouTB-
HPA 8 | high-pass filter channel A OUTA+ E E ouTB+
SCA 9 |side chain channel A NRAMS [3] [30] MUTE
TD 10 |delay time constant INGA E E INCB
EQA 11 | equalizing output channel A

EQFA 12 | equalizing feedback channel A outea E 25] outes
Vee 13 | supply voltage INTA [6 | 27] INTB
INA1 14 |input channel A1 (forward or reverse) CONTRA 7] 26] conTRB
Vet 15 | reference voltage HPA [8]] 25] HPB
INA2 16 |input channel A2 (reverse or forward) scA [9] TEA0678 24] scB
INB2 17 |input channel B2 (reverse or forward) ™o [19] 23] AMSEQ
HS 18 | head switch input . E B
INB1 19 |input channel B1 (forward or reverse)

GND 20 |ground Eara [i2 21] Ears
EQFB 21 |equalizing feedback channel B vee 18] 20] anD
EQB 22 | equalizing output channel B INA1 [14] [19] INB1
AMSEQ 23 | AMS output and EQ switch input Vref [15] 1__3_] HS
SCB 24 | side chain channel B INA2 [16] [17] INB2
HPB 25 | high-pass filter channel B py—

CONTRB | 26 |control voltage channel B

INTB 27 |integrating filter channel B

ouTCB 28 | output Dolby B processor channel B

INCB 29 |input mute/output stage channel B

MUTE 30 |mute switch

OuUTB+ 31 | positive output channel B Fig2 Pin configuration.
ouTB- 32 [ negative output channel B
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Preliminary specification

Self Tuned Radio (STR)

TEA5757; TEA5759

FEATURES

The tuning system has an optimized IC partitioning both
from application (omitting interferences) and flexibility
(removable front panel option) point of view: the tuning
synthesizer is on-chip with the radio

e The tuning quality is superior and requires no IF-counter
for stop-detection; it is insensitive to ceramic filter
tolerances

¢ In combination with the microcontroller, fast, low-power
operation of preset mode, manual-search, auto-search
and auto-store are possible

¢ The local (internal) controller function facilitates reduced
and simplified microcontroller software

e The high integration level (radio and tuning synthesizer
on one chip) means fewer external components with
regard to the communication between the radio and the
microcontroller (90% less components compared to the
digital tuning application of a radio IC with external PLL
tuning function) and a simple and small PCB

o There will be no application considerations for the tuning
system, with regards to quality and high integration
level, since there will be no external 110 MHz buffers,
loop filter or false lock elimination

e The inherent FUZZY LOGIC behaviour of the Self
Tuned Radio (STR), which mimics hand tuning, yields a
potentially fast yet reliable tuning operation

e The level of the incoming signal at which the radio must
lock is software programmable

e Two programmable ports

ORDERING INFORMATION

High selectivity with distributed IF gain
e Soft mute

Signal dependent stereo-blend
High impedance MOSFET input on AM
Wide supply voltage range of 2.5t0 12V

Low current consumption 18 mA at AM and FM
(including tuning synthesizer)

o High input sensitivity
o Low output distortion

« Due to the new tuning concept, the tuning is
independent of the channel spacing.

GENERAL DESCRIPTION

The TEA5757; TEA5759 is a 44-pin integrated AM/FM
stereo radio circuit including a novel tuning concept. The
radio part is based on the TEA5712.

The TEA5757 is used in FM-standards in which the local
oscillator frequency is above the radio frequency
(e.g. european and american standards).

The TEA5759 is the version in which the oscillator
frequency is below the radio frequency
(e.g. japanese standard).

The new tuning concept combines the advantages of hand
tuning with electronic facilities and features. User
‘intelligence’ is incorporated into the tuning algorithm and
an improvement of the analog signal processing is used for
the AFC function.

PACKAGE
TYPE NUMBER
NAME DESCRIPTION VERSION
TEA5757H plastic quad flat package; 44 leads (lead length 1.3 mm);
TEA5759H QFP44 body 10 x 10 x 1.75 mm SOT307-2

1996 Jan 09
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Preliminary specification

Self Tuned Radio (STR)

TEA5757; TEA5759

QUICK REFERENCE DATA

SYMBOL PARAMETER CONDITIONS MIN. | TYP. MAX. UNIT
Veet supply voltage 25 - 12 \Y
Veez supply voltage for tuning - - 12 Vv
Viune tuning voltage 0.7 - Vece2-0.75 |V
lcct supply current AM mode 12 15 18 mA
FM mode 13 16 19 mA
Iop supply current AM mode - 3.3 - mA
FM mode - 2.7 - mA
lcce supply current for tuning in preset mode - - 640 pA
(band-end to band-end)
Tamb operating ambient temperature -15 - +60 °C
AM performance; note 1
Vio AF output voltage Vii=5mV 36 45 70 mV
Viq RF sensitivity input voltage S/N =26 dB 40 55 70 uv
THD total harmonic distortion Vir=1mV - 0.8 2.0 %
FM performance; note 2
Vio AF output voltage Vis =5 mV 40 48 57 mV
Vis RF sensitivity input voltage Vip=-3dB; 0.4 1.2 3.8 uv
Vip=0dBatVis=1mV
THD total harmonic distortion IF filter - 0.3 0.8 %
SFE10.7MS3A20K-A
MPX performance; note 3
Olcs channel separation L26 i30 [ - dB
Notes

1. Vcc1=3V; Veez =12 V; Vppp =3 V; fi = 1 MHz; m = 0.3; f, = 1 kHz; measured in Fig.9 with S1 in position A; S2 in
position B; unless otherwise specified.

2. Veo1=3V; Veca=12V; Vppp =3 V; fi = 100 MHz; Afy, = 22.5 kHz; f, = 1 kHz; measured in Fig.9 with S2 in

position A; S3 in position A and S5 in position A; unless otherwise specified.

3. Vge1=3V; Veez =12V, Vppp =3 V; Vingw + ) = 155 mV; Vit = 15.5 mV; f; = 1 kHz; measured in Fig.9 with S2 in
position B; S3 in position B; unless otherwise specified.

1996 Jan 09

237



Preliminary specification

Philips Semiconductors

; TEA5759

TEA5757

Self Tuned Radio (STR)

BLOCK DIAGRAM
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Philips Semiconductors

Preliminary specification

Self Tuned Radio (STR)

TEA5757; TEA5759

PINNING
SYMBOL PIN DESCRIPTION

RIPPLE 1 ripple capacitor input

AM-RFI 2 AM-RF input

FM-RFO 3 parallel tuned FM-RF circuit to ground

RFGND 4 RF ground and substrate

FMOSC 5 parallel tuned FM-oscillator circuit to ground
AMOSC 6 parallel tuned AM-oscillator circuit to ground

Vet 7 supply voltage

TUNE 8 tuning output current

VCO 9 voltage controlled oscillator input

AFO 10 AM/FM AF output (output impedance typical 5 kQ)
MPXI 11 stereo decoder input (input impedance typical 150 k<)
LFI 12 loop-filter input

MUTE 13 mute input

AFLO 14 left channel output (output impedance typical 4.3 kQ)
AFRO 15 right channel output (output impedance typical 4.3 kQ)
PILFIL 16 pilot detector filter input

IFGND 17 ground of IF, detector and MPX stage

FMDEM 18 ceramic discriminator input

AFC) 19 AFC negative output

AFC, 20 AFC positive output

FSI 21 field-strength indicator

Veez 22 supply voltage for tuning

Vbop 23 digital supply voltage

MO/ST 24 mono/stereo and tuning indication output

XTAL 25 crystal input

DGND 26 digital ground

BUS-CLOCK 27 bus-clock input

DATA 28 bus data input/output

WRITE-ENABLE 29 bus write-enable input

PO 30 programmable output port (PO)

P1 31 programmable output port (P1)

AFC 32 450 kHz LC-input circuit

FM-IFI2 33 FM-IF input 2 (input impedance typical 330 Q)
VsTaB(B) 34 internal stabilized supply voltage (B)

FM-IFO1 35 FM-IF output 1 (input impedance typical 330 Q)
AM-IFI/O2 36 input/output to IFT; output: current source

FM-IFI1 37 FM-IF input 1 (input impedance typical 330 Q)
VsTAB(A) 38 internal stabilized supply voltage (A)

FM-MIXER 39 ceramic filter output (output impedance typical 330 Q)
AM-MIXER 40 open-collector output to IFT

1996 Jan 09 239
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Self Tuned Radio (STR) TEA5757; TEAS5759

SYMBOL PIN DESCRIPTION
AM-IFI1 41 IFT or ceramic filter input (input impedance typical 3 kQ)
RFGND 42 FM-RF ground
FM-RFI 43 FM-RF aerial input (input impedance typical 40 Q)
AGC 44 AGC capacitor input

5 § = 8 . &
gEgE 3 s 2Eec 2
R EE I TELEZTE
[3][2] [] [=] [s] [#] [8] [] [8] [8] [3]
e
RIPPLE [ 1| 33] FM-IFI2
AM-RFI [ 2] 32] AFC
FM-RFO [ 3] 31]P1
RFGND [ 4 | 30]Po
FMOSC [5 | 29] WRITE-ENABLE
AMOSC [ 6 | ;Eﬁg;g;: 28] DATA
Veet 7] [27] BUS-CLOCK
TUNE [8] 26] DGND
veo [9] [25] XTAL
AFo [10] 24| MO/ST
mPxi [11 23] Voo
z

Fig.2 Pin configuration.
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Preliminary specification

Self tuned radio

TEA5762

FEATURES

e The tuning system has an optimized IC partitioning both
from application (omitting interferences) and flexibility
(removable front panel option) point of view: the tuning

synthesizer is on-chip with the radio

L d

The tuning quality is superior and requires no IF counter
for stop-detection; it is insensitive to ceramic filter
tolerances

In combination with the microcontroller, fast, low-power
operation of preset mode, manual search, automatic
search and automatic store are possible

The local (internal) controller function facilitates reduced
and simplified microcontroller software

The high integration level means fewer external
components with regard to the communication between
the radio and the microcontroller and a simple and small
printed-circuit board (PCB)

The inherent FUZZY LOGIC behaviour of STR (Self
Tuned Radio), which mimics hand tuning, yields a
potentially fast yet reliable tuning operation

The level of the incoming signal at which the radio must
lock is software programmable

Two programmable ports

FM-on/off port to control the external FM front end

High selectivity with distributed IF gain
Soft mute

Signal dependent stereo-blend
High impedance MOSFET input on AM
Wide supply voltage range of 2.5to 12V

Low current consumption 18 mA at AM and FM
(including tuning synthesizer for AM)

Low noise figure
Low output distortion

Due to the new tuning concept, the tuning is
independent of the channel spacing.

ORDERING INFORMATION

GENERAL DESCRIPTION

The TEA5762 is a 44-pin integrated AM-radio and FM-IF
and demodulator part including a novel tuning concept.
The radio part is based on the TEA5712.

It is designed for the use with an external FM-front end.

The new tuning concept combines the advantages of hand
tuning with electronic facilities and features. User
intelligence is incorporated into the tuning algorithm and
an improvement of the analog signal processing is used for
the AFC function.

TYPE PACKAGE
NUMBER | NAME DESCRIPTION VERSION
TEA5762H | QFP44 | plastic quad flat package; 44 leads (lead length 1.3 mm); body 10 x 10 x 1.75 mm | SOT307-2
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Self tuned radio TEA5762
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. | TYP. MAX. UNIT
Vet supply voltage 1 25 - 12 Vv
Vcee supply voltage 2 for tuning - - 12 Vv
Viune tuning voltage 0.7 - Vee2—-0.75 |V
lcct supply current 1 AM mode 12 15 18 mA
FM mode 13 16 19 mA
lppp digital supply current AM mode - 3.3 - mA
FM mode - 2.7 - mA
lccz supply current 2 for tuning in preset - - 640 HA
mode (band-end to band-end)
Tamb operating ambient temperature -15 - +60 °C

AM performance; note 1

Vio AF output voltage Vii=5mV 36 45 70 mV

Vit RF sensitivity input voltage S/N =26 dB 40 55 70 uv

THD total harmonic distortion Vii=1mV - 0.8 2.0 %

FM performance; note 2

Vio AF output voltage Vig=5mV 40 48 57 mV

Vig IF sensitivity input voltage V0 =-3dB; - 20 30 uv
Vio=0dBatVi=10mV

THD total harmonic distortion IF filter - 0.3 0.8 %
SFE10.7MS3A20K-A

MPX performance; note 3

Ocs channel separation Vig = 30 mV [26 a0 |- [aB

Notes

1. Conditions AM: Vcg1 =3 V; Veca =12 V; Vppp =3 V; fi= 1 MHz; m = 0.3; f, = 1 kHz; measured in Fig.8 with S1 in
position A and S2 in position B; unless otherwise specified.

2. Conditions FM: Vgcy =3 V; Vgea = 12 V; Vppp = 3 V; fj = 10.7 MHz; Afy, = 22.5 kHz; f,, = 1 kHz; measured in Fig.8
with S2 in position A and S3 in position A; unless otherwise specified.

3. Conditions MPX: Vcg1 =3 V; Voca = 12 V; Vppp = 3 V; VigL + r) = 155 MV; Vi = 15.5 mV; f; = 1 kHz; measured in
with S2 in position B and S3 in position B; unless otherwise specified.

1995 Jun 23 242



Preliminary specification

Philips Semiconductors

TEA5762

Self tuned radio
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Self tuned radio TEA5762
PINNING
SYMBOL PIN DESCRIPTION

RIPPLE 1 ripple capacitor input

AM-RFI 2 AM-RF input

RFGND1 3 RF ground 1 and substrate

CGND 4 counter ground

COUNTI 5 counter input

AMOSC 6 parallel tuned AM oscillator circuit to ground

Vet 7 supply voltage 1

TUNE 8 tuning output current

VCO 9 voltage controlled oscillator input

AFO 10 AM/FM AF output (output impedance typical 5 kQ)
MPXI 11 stereo decoder input (input impedance typical 150 kQ)
LFI 12 loop-filter input

MUTE 13 mute input

AFLO 14 left channel output (output impedance typical 4.3 kQ)
AFRO 15 right channel output (output impedance typical 4.3 kQ)
PILFIL 16 pilot detector filter input

IFGND 17 ground of IF, detector and MPX stage

FMDEM 18 ceramic discriminator input

AFCn 19 AFC negative output

AFCp) 20 AFC positive output

FSI 21 field-strength indicator

Veez 22 supply voitage 2 (for tuning)

Vbbb 23 digital supply voltage

MO/ST 24 mono/stereo and tuning indication output

XTAL 25 crystal input

DGND 26 digital ground

BUS-CLOCK 27 bus-clock input

DATA 28 bus data input/output

WRITE-ENABLE 29 bus write enable input

PO 30 programmable output port (P0)

P1 31 programmable output port (P1)

AFC 32 450 kHz LC input circuit for AM AFC

FM-IF2l 33 FM-IF input 2 (input impedance typical 330 Q)
VsTAB(B) 34 internal stabilized supply voltage (B)

FM-IFO1 35 FM-IF output 1 (input impedance typical 330 Q)
AM-IF2I/0 36 input/output to IFT; output current source

FM-IFI1 37 FM-IF input 1 (input impedance typical 330 Q)
VstaB(a) 38 internal stabilized supply voltage (A)

FM-ON/OFF 39 FM ON/OFF port

AM-MIXER 40 open-collector output to IFT

1995 Jun 23
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Self tuned radio TEA5762
SYMBOL PIN DESCRIPTION
AM-IF1] M IFT or ceramic filter input (input impedance typical 3 k<)
RFGND2 42 FM-RF ground 2
n.c. 43 not connected
AGC 44 AGC capacitor input

s 85z o &
g ,przofeit 2
T iz EPEIEL
/rﬂ@@@@@ll@llﬁl@lﬁl[ﬂ
RIPPLE [1 ] 33] FM-IF21
AM-RFI [2 | 32| AFC
RFGND1 [ 3] 31]P1
cGND [4] [30] PO
COUNTI [5 | [29] WRITE-ENABLE
AMOSC [ 6 | TEAS762 28] DATA
Voot [i 27] BUS-CLOCK
TUNE 8] 26] DGND
veo [9] [25] XTAL
AFO [10 24| MO/ST
mPxi [11 23] Vppp

LFI[12]
MUTE[13]
AFLO[14]
AFRO[15]
PILFIL [16]
IFGND [17]

FMDEM[18]

AFC(n (9]

AFC(p)[20)

Fig.2 Pin configuration.

Fsi[21]
Veca[22]

MBE820
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Sound fader control circuit TEA6320

FEATURES

* Source selector for four stereo and one mono inputs

e [nterface for noise reduction circuits

o Interface for external equalizer

* Volume, balance and fader control

o Special loudness characteristic automatically controlled

in combination with volume setting

e Bass and treble control

* Mute control at audio signal zero crossing

GENERAL DESCRIPTION

The sound fader control circuit TEA6320 is an 12C-bus
controlled stereo preamplifier for car radio hi-fi sound

applications.

e Fast mute control via 12C-bus

e Fast mute control via pin

e 12C-bus control for all functions

o Power supply with internal power-on reset.

QUICK REFERENCE DATA

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Vee supply voltage 7.5 8.5 9.5 \
lcc supply current Vec=85V - 26 - mA
Vo(rms) maximum output voltage level |Vgc=8.5V; THD <0.1% - 2000 |- mV
Gy voltage gain -86 - +20 dB
Gistep(vol) step resolution (volume) - 1 - dB
Gass bass control -15 - +15 dB
Gireble treble control -12 - +12 dB
Gistep(treble) step resolution (bass, treble) - 1.5 - dB
(S+N)/N signal-plus-noise to noise ratio |Vo=2.0V; G, =0dB; - 105 - dB
unweighted
RR100 ripple rejection Vi(ms) <200 mV; f = 100 Hz; - 76 - dB
G,=0dB
Olcs channel separation 250 Hz<f<10kHz; G,=0dB |90 96 - dB
ORDERING INFORMATION
TYPE PACKAGE
NUMBER NAME DESCRIPTION VERSION

TEA6320 SDIP32 plastic shrink dual in-line package; 32 leads (400 mil) S0T232-1
TEA6320T S032 plastic small outline package; 32 leads; body width 7.5 mm SOT287-1

1995 Dec 19
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Preliminary specification

Sound fader control circuit

TEA6320

PINNING
SYMBOL | PIN DESCRIPTION
SDA 1 |serial data input/output
GND 2 |ground
OUTLR 3 |output left rear
OUTLF 4 | output left front
TL 5 | treble control capacitor left channel or SDA [I U 3__2| SsCL
input from an exterhal equalizer N0 [Z] 3__1] Vo
B2L 6 | bass control capacitor left channel or
output to an external equalizer OUTLR 3] 30] OUTRR
BiL 7 | bass control capacitor, left channel OUTLF [4] 29] OUTRF
IVL 8 |input volume |, left control part TL[5] 28] TR
ILL 9 |input loudness, left control part g2t 6] 7] B2R
QsL 10 | output source selector, left channel BiL[7] 25 B1R
IDL 11 |input D left source
L [8] [25] VR
MUTE 12 | mute control TEA6320
ICL 13 |input C left source e [o] 24] LR
IMO 14 |input mono source ast [10] 23] asR
IBL 15 |input B left source oL [11] 22] IDR
IAL 16 |input A left source MUTE [12 [21] Vet
IAR 17 |input A right source icL [13] 20] icR
IBR 18 |input B right source wo [1 7s] cap
CAP 19 | electronic filtering for supply
ICR 20 |input C right source B Lis ] 27
Vet 21 | reference voltage (0.5V¢c) AL (16 [17] iAR
IDR 22 |input D right source MEDa22
QSR 23 | output source selector right channel
ILR 24 |input loudness right channel
IVR 25 |input volume I, right control part
B1R 26 | bass control capacitor right channel
B2R 27 | bass control capacitor right channel or
output to an external equalizer
TR 28 | treble control capacitor right channel
or input from an external equalizer
OUTRF 29 |output right front
OUTRR 30 | output right rear
Vee 31 supfply voltage Fig.2 Pin configuration.
SCL 32 | serial clock input

1995 Dec 19
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Sound fader control circuit

FEATURES

e Source selector for four stereo and one mono inputs

¢ Interface for noise reduction circuits

 Interface for external equalizer

* Volume, balance and fader control

* Special loudness characteristic automatically controlled

in combination with volume setting

e Bass control with equalizer filters

* Treble control

GENERAL DESCRIPTION

Preliminary specification

TEA6321

The sound fader control circuit TEA6321 is an 12C-bus
controlled stereo preamplifier for car radio hi-fi sound

applications.
e Mute control at audio signal zero crossing
e Fast mute control via 12C-bus
o Fast mute control via pin
e 12C-bus control for all functions
o Power supply with internal power-on reset.
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Vce supply voltage 7.5 8.5 9.5 \Y
lcc supply current Vec=85V - 26 - mA
Vo(rms) maximum output voltage level [Vgc=8.5V; THD<0.1% - 2000 |- mV
Gy voltage gain —-86 - +20 dB
Gistep(vol) step resolution (volume) - 1 - dB
Gpass bass control -18 - +18 dB
Gireble treble control -12 - +12 dB
Gistep(treble) step resolution (treble) - 15 - dB
(S+N)/N signal-plus-noise to noise ratio |V,=2.0V; G, =04dB; - 105 - dB
unweighted
RR100 ripple rejection Vi(ms) < 200 mV; f = 100 Hz; - 75 - dB
Gy=0dB
Oles channel separation 250 Hz<f<10kHz; Gy,=0dB {90 96 - dB
ORDERING INFORMATION
TYPE PACKAGE
NUMBER NAME DESCRIPTION VERSION
TEA6321T S032 plastic small outline package; 32 leads; body width 7.5 mm SOT287-1
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Sound fader control circuit TEAG6321
PINNING
SYMBOL | PIN DESCRIPTION
SDA 1 |serial data input/output
GND 2 |ground
OUTLR 3 |output left rear
OUTLF 4 | output left front
TL 5 |treble controi capacitor left channel U
or input from an external equalizer SDA |1 82| SCL
B2L 6 | bass control left channel or output to GND [2] 31] Vec
an external equalizer OUTLR [3] 30] OUTRR
BiL 7 | bass control, left channel
- OUTLF [4] 29] OUTRF
IVL 8 |input volume |, left control part
- TL[5] 28] TR
ILL 9 |input loudness, left control part
QSL 10 | output source selector, left channel B2t [6] 27] B2R
IDL 11 |input D left source BiL[7] 26| B1R
MUTE 12 | mute control v[e] 25] IVR
- TEA6321
ICL 13 |input C left source i [9] 24] ILR
IMO 14 | input mono source ast [19] 23] Qs
IBL 15 |input B left source
DL [11] 22| IDR
IAL 16 |input A left source
Y
IAR 17 |input A right source MUTE 12 211 Tret
IBR 18 |input B right source tot [13] 20] (cR
CAP 19 | electronic filtering for supply MO [14] [19] cap
ICR 20 |input C right source 1BL [15] 18] 1BR
Viet 21 | reference voltage (0.5V¢c) AL [16] E AR
IDR 22 |input D right source ——
QSR 23 | output source selector right channel
ILR 24 |input loudness right channel
IVR 25 |input volume |, right control part
B1R 26 | bass control right channel
B2R 27 | bass control right channel or output
to an external equalizer
TR 28 | treble control capacitor right channel
or input from an external equalizer
OUTRF 29 | output right front
OUTRR 30 |output right rear
V 31 | suppl ltage
cc u?p y Yo g Fig.2 Pin configuration.
SCL 32 | serial clock input
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Sound fader control circuit TEA6322T

FEATURES

e Source selector for three stereo and one differential
stereo input for remote sources

e The differential stereo input works optional as a fourth
stereo input and the common mode pin can be used as
well as an additional mono input

» Interface for noise reduction circuits GENERAL DESCRIPTION
* Interface for external equalizer The sound fader control circuit TEA6322T is an 12C-bus
e Volume, balance and fader control controlled stereo preamplifier for car radio hi-fi sound
« Output at volume | for external booster applications.
« Special loudness characteristic automatically controlled
in combination with volume setting
* Bass and treble control
e Mute control at audio signal zero crossing
* Logic output to read mute status
e Fast mute control via 12C-bus
e Fast mute control via pin
¢ 12C-bus control for all functions
o Power supply with internal power-on reset
* Power-down indication.
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Vece supply voltage 7.5 8.5 9.5 \
lcc supply current Vec=85V - 26 - mA
Vo(rms) maximum output voltage level |Vcc=8.5V; THD <0.1% |- 2000 - mV
Gy voltage gain -86 - +20 dB
Gistep(vol) step resolution (volume) - 1 - dB
Gpass bass control -15 - +15 dB
Gireble treble control -12 - +12 dB
Gistepitreble) step resolution (bass, treble) - 15 - dB
(S+N)/N signal-plus-noise to noise ratio | Vo =2.0 V; G, = 0 dB; - 105 - dB
unweighted
RR100 ripple rejection Vims) < 200 mV; - 75 - dB
f=100 Hz; G, =0dB
CMRR common mode rejection ratio 43 53 - dB
differential stereo input
ORDERING INFORMATION
PACKAGE
TYPE NUMBER
NAME DESCRIPTION VERSION
TEA6322T VS040 plastic very small outline package; 40 leads SOT158-1
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Preliminary specification

Sound fader control circuit TEA6322T
PINNING
SYMBOL PIN DESCRIPTION

SDA 1 serial data input/output

MUTE 2 mute control input and output

DGND 3 digital ground

AGND 4 analog ground

OUTLR 5 output left rear

OUTLF 6 output left front

TL 7 treble control capacitor left channel or input from external equalizer
B2L 8 bass control capacitor left channel or output to an external equalizer
B1L 9 bass control capacitor, left channel

OVL 10 output volume |, left channel

IVL " input volume |, left control part

ILL 12 input loudness, left control part

QSL 13 output source selector, left channel

IDL 14 input D left source

i.c. 15 COMM, common mode rejection adjust, centre position

ICL 16 input C left source

COM 17 common mode input / mono source input

IBL 18 input B left source )

i.c. 19 COML, common mode rejection adjust, left position

IAL 20 input A differential source left

IAR 21 input A differential source right

i.c. 22 COMR, common mode rejection adjust, right position

IBR 23 input B right source

CAP 24 electronic filtering for supply

ICR 25 input C right source

Vet 26 reference voltage (0.5 Vo)

IDR 27 input D right source

QSR 28 output source selector right channel

ILR 29 input loudness right channel

IVR 30 input volume |, right control part

OVR 31 output volume |, right channel

B1R 32 bass control capacitor right channel

B2R 33 bass control capacitor right channel or output to an external equalizer
TR 34 treble control capacitor right channel or input from an external equalizer
OUTRF 35 output right front

OUTRR 36 output right rear

n.c. 37 not connected

Vee 38 supply voltage

n.c. 39 not connected

SCL 40 serial clock input
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Sound fader control circuit

TEA6322T

soa [1] U 40] scL
MUTE [ 2] [39] n.c.
DGND [ 3] 38] Vee
AGND [ 4] [37] nc.
OUTLR [5 | 36] OUTRR
OUTLF [6] [35] OUTRF
TL[7] [34] TR
B2L 8| 33] B2R
BiL [9] 32] B1R
ovL [1o] 31] OVR
WL [ TEA6322T 5] e
I [12 [20] LR
ast [13] 28] QSR
iDL [12 27] IDR
ic. [15] 26| Vref
IcL [16 [25] ICR
com [17] 24] CAP
1L [18] 23] IBR
i.c. [19] 22] ic.
1AL [20 21] 1AR

MHA085

Fig.2 Pin configuration.
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Sound fader control circuit

TEA6323T

FEATURES
e Source selector for three stereo and one differential
stereo input for remote sources

o The differential stereo input works optional as a fourth
stereo input and the common mode pin can be used as
well as an additional mono input

Interface for noise reduction circuits

Interface for external equalizer

Volume, balance and fader control
Output at volume | for external booster

Special loudness characteristic automatically controlled
in combination with volume setting

Bass control with equalizer filters
Treble control

Fast mute control via pin

12C-bus control for all functions

Power supply with internal power-on reset
Power down indication.

GENERAL DESCRIPTION

The sound fader control circuit TEA6323T is an 12C-bus
controlled stereo preamplifier for car radio hi-fi sound

e Mute control at audio signal zero crossing applications.
e Logic output to read mute status
¢ Fast mute control via I2C-bus
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Vee supply voltage 7.5 8.5 9.5 \Y
lcc supply current Vec=85V - 26 — mA
Vo(rms) maximum output voltage level [Vcc=8.5V; THD<0.1% |- 2000 - mV
Gy voltage gain —86 - +20 dB
Gistep(vol) step resolution (volume) - 1 - dB
Gbass bass control -18 - +18 dB
Gireble treble control -12 - +12 dB
Gistep(treble) step resolution (treble) - 1.5 - dB
(S+N)/N signal-plus-noise to noise ratio | Vo =2.0 V; G, = 0 dB; - 105 - dB
unweighted
RR1g0 ripple rejection Vi(rms) < 200 mV; - 75 - dB
f=100Hz; G, =0dB
CMRR common mode rejection ratio 43 53 - dB
differential stereo input
ORDERING INFORMATION
PACKAGE
TYPE NUMBER
NAME DESCRIPTION VERSION
TEA6323T VS040 | plastic very small outline package; 40 leads SOT158-1

1995 Dec 20
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Sound fader control circuit TEA6323T
PINNING
SYMBOL PIN DESCRIPTION

SDA 1 serial data input/output

MUTE 2 mute control input and output

DGND 3 digital ground

AGND 4 analog ground

OUTLR 5 output left rear

OUTLF 6 output left front

TL 7 treble control capacitor left channel or input from an external equalizer
B2L 8 bass control left channel or output to an external equalizer
BiL 9 bass control, left channel

OVL 10 output volume |, left channel

VL 11 input volume |, left control part

ILL 12 input loudness, left control part

QSL 13 output source selector, left channel

IDL 14 input D left source

i.c. 15 COMM, common mode rejection adjust, centre position
ICL 16 input C left source

COM 17 common mode input / mono source input

IBL 18 input B left source

i.c. 19 COML, common mode rejection adjust, left position

IAL 20 input A differential source left

IAR 21 input A differential source right

i.c. 22 COMR, common mode rejection adjust, right position

IBR 23 input B right source

CAP 24 electronic filtering for supply

ICR 25 input C right source

Vet 26 reference voltage (0.5V¢c)

IDR 27 input D right source

QSR 28 output source selector right channel

ILR 29 input loudness right channel

IVR 30 input volume I, right control part

OVR 31 output volume |, right channel

B1R 32 bass control right channel

B2R 33 bass control right channel or output to an external equalizer
TR 34 treble control capacitor right channel or input from an external equalizer
OUTRF 35 output right front

OUTRR 36 output right rear

n.c. 37 not connected

Vee 38 supply voltage

n.c. 39 not connected

SCL 40 serial clock input

1995 Dec 20
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TEA6323T

SDA [1]] U 40] scL
MUTE [ 2] [39] n.c.
DGND [ 3] 38] Vec
AGND [4] [37] nc.

OUTLR [5] [36] OUTRR
OUTLF [6 | 35| OUTRF
T[7] 34] TR

B2L 8| 33] B2R

BiL [9] 32] B1R

ovL [10 [31] ovR

W[ TEA6323T 55 e
L [12 20] ILR
asL [13] 28] sk
iDL [14] [27] IDR
i.c. [15] 26| Vref
IcL [1g] [25] ICR
com [17] 24] CAP
1BL [18] 23] IBR
i.c. [19] [22] ic.
1AL [20 21] IAR

MHA257

Fig.2 Pin configuration.
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5-band stereo equalizer circuit TEA6360
e

FEATURES

« Monolithic integrated 5-band stereo equalizer circuit
o Five filters for each channel

¢ Centre frequency, bandwidth and maximum boost/cut
defined by external components

e Choise for variable or constant Q-factor via 12C software
o Defeat mode
o All stages are DC-coupled

GENERAL DESCRIPTION

The 5-band stereo equalizer is an 12C-bus controlled tone
o . processor for application in car radio sets, TV sets and

* 12C-bus control for all functions music centres. It offers the possibility of sound control as
o Two different modul addresses programmable. well as equalization of sound pressure behaviour of
different rooms or loudspeakers, especially in cars.

QUICK REFERENCE DATA
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vp supply voltage (pin 14) 7 8.5 13.2 \)
o supply current . - 245 - mA
Vi3 input voltage range - 2.1to
Vp_1 - \"
Vo maximum output signal level -
(RMS value, pins 13 and 20) 1.1 - \'
Gy total signal gain, all filters linear -0.5 - 0 dB
B -1 dB frequency response (linear) 0to20 |- - kHz
Tamb operating ambient temperature -40 - 85 °C
ORDERING INFORMATION
EXTENDED PACKAGE
TYPE NUMBER PINS PIN POSITION MATERIAL CODE
TEA6360(1) 32 shrink DIL plastic S0T232
TEA6360/T( 32 mini-pack plastic S0T287

Notes
1. SOT232; SOT232-1; 1996 August 08.
2. SOT287; SOT287-1; 1996 August 08.
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TEAG6360

5-band stereo equalizer circuit
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Preliminary specification

5-band stereo equalizer circuit TEA6360

PINNING

SYMBOL | PIN DESCRIPTION

ViL 1 |audio frequency input LEFT

F1LA 2 | connection A for filter 1 LEFT (f = 2.95 kHz) enos

n.c. 3 | not connected Vi 3] Ve
FiLB 4 | connection B for filter 1 LEFT (f = 2.95 kHz) FILA % FIRA
F2LA 5 | connection A for filter 2 LEFT (f = 12 kHz) ne. @ ne.
Fa2LB 6 | connection B for filter 2 LEFT (f = 12 kHz) f1L8 )
F3LA 7 | connection A for filter 3 LEFT (f = 790 Hz) %

- " FAA 28| F2RA

F3LB 8 | connection B for filter 3 LEFT (f = 790 Hz)

FaLA 9 | connection A for filter 4 LEFT (f = 205 Hz) Fas 27] F2R8
FaLB 10 | connection B for filter 4 LEFT (f = 205 Hz) FaLA 26] FaRA
FSLA 11| connection A for filter 5 LEFT (f = 59 Hz) FaB % FaRs
F5LB 12 | connection B for filter 5 LEFT (f = 59 Hz) FaLA FaRA
VoL 13 | audio frequency output LEFT FeLB E F4RB
Vp 14 | supply voltage (+8.5 V) FSLA zl FSRA
SDA 15 | 12C-bus data line FsLB 21] FsR8
SCL 16 | 12C-bus clock line VoL E Vor
GND2 17 | ground 2 (12C-bus ground) Ve 18] anot
MAD 18 | modul address SDA 18] maD
GND1 19 | ground 1 (analog ground) scL 7] GND2
VoRr 20 |(audio frequency output RIGHT ‘

F5RB 21 | connection B for filter 5 RIGHT (f = 59 Hz)

F5RA 22 | connection A for filter 5 RIGHT (f = 59 Hz) Fig.2 Pin configuration
F4RB 23 | connection B for filter 4 RIGHT (f = 205 Hz)

F4RA 24 | connection A for filter 4 RIGHT (f = 205 Hz)

F3RB 25 | connection B for filter 3 RIGHT (f = 790 Hz)

F3RA 26 | connection A for filter 3 RIGHT (f = 790 Hz)

F2RB 27 | connection B for filter 2 RIGHT (f = 12 kHz)

F2RA 28 | connection A for filter 2 RIGHT (f = 12 kHz)

F1RB 29 | connection B for filter 1 RIGHT (f = 2.95 kHz)

n.c. 30 [not connected

F1RA 31 | connection A for filter 1 RIGHT (f = 2.95 kHz)

Vir 32 |audio frequency input RIGHT

May 1991
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Front-e.nd and PLL synthesizers for TEA6810V; TEA6811V
car radios

‘EATURES

Synthesizer function which includes a Voltage
Controlled Oscillator (VCO), dividers, phase detector,
charge-pump and in-lock detector

FM mixer with AGC

AM RF amplifier with AGC

AM mixer. Minimum alignments are required due to wideband RF
inputs and the common AM/FM VCO.

\PPLICATIONS High dynamic behaviour and minimum distortion is
obtained by a special RF input design combined with AGC.

Car radios. High sensitivity is possible in combination with RF input
FETs.
iENERAL DESCRIPTION Minimum interference is experienced due a to special

'he TEAB810V and TEAGB11V, together with TEA6821v  Synthesizer loop design and ensuring that the [°C-bus is
srms an AM/EM receiving concept for electronically tuned  Inoperative in the locked-tuned condition.

ar radios. The reference frequency for the synthesizer and the

he TEA681xV is an FM/AM front-end with one local 12C-bus information is delivered by the TEA6821V.
ynthesized oscillator for both AM and FM which is used  The programmable local/dx switch enables switching the
>gether with the TEA6821T in a double-conversion gain of the FM mixer from normal AGC control (FM dx) to
oncept. It delivers a first FM-IF of 72.2 MHz and, for the forced 4th level of AGC (FM local).

IW/LW, a first AM-IF of 10.7 MHz.

WUICK REFERENCE DATA

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Veeal analog supply voltage (pin 2) 4.75 5.0 5.25 \'
Veooaz analog supply voltage (pin 13) 8.1 8.5 8.9 \%

vV AMant AM AGC range see Fig.4 0.3 - 6.0 \
VEMant FM AGC range see 10 - 600 mV
‘AMant AM input frequency 0.144 - 22 MHz
‘EMant FM input frequency 60 - 108 MHz
Tamb operating ambient temperature -40 - +85 °C

'RDERING INFORMATION

TYPE PACKAGE
NUMBER NAME DESCRIPTION VERSION
FEA6810V VS040 plastic very small outline package; 40 leads SOT158-1
TEA6811V VS0O40 plastic very small outline package; 40 leads; face down SOT158-2
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Front-end and PLL synthesizers for

car radios

TEA6811V

TEA6810V
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Front-end and PLL synthesizers for TEA6810V; TEA6811V

car radios
PINNING
PINM
SYMBOL DESCRIPTION
TEA6810 TEA6811

AGND1 1 1 analog ground 1

Vcoat 2 2 analog supply voltage 1 (+5 V)
LCKDET 3 3 lock detector flag

SDA 4 4 serial data input/output; 12C-bus

SCL 5 5 serial clock input; 12C-bus

frein 6 6 reference frequency input from TEA6821 N-terminal
fretp 7 7 reference frequency input from TEA6821 P-terminal
DGND 8 8 digital ground )

Vcep 9 9 digital supply voltage (+5 V)

n.c. 10 10 not connected

FMIFON 11 11 FM mixer negative output (72.2 MHz)
FMIFOP 12 12 FM mixer positive output (72.2 MHz)
Vceaz 13 13 analog supply voltage 2 (+8.5 V)
AGND2 14 14 analog ground 2

AMMOP 15 15 AM mixer positive output (10.7 MHz)
AMMON 16 16 AM mixer negative output (10.7 MHz)
n.c. 17 17 not connected

AMMIN 18 18 AM mixer RF input

Vet 19 19 reference voltage output from AM band gap
n.c. 20 20 not connected

AMMGND 21 21 AM mixer ground

AMPREO 22 22 AM preamplifier output

n.c. 23 23 not connected

AMSB1 24 24 AM feedback switch SB1

AMSB2 25 25 AM feedback switch SB2

AMPREI 26 26 AM preamplifier input

AMAGCC 27 27 AM AGC capacitor

AMPREC 28 28 AM preamplifier decoupling capacitor
RFGND 29 29 RF ground

FMRFIP 30 30 RF positive input for FM mixer
FMRFIN 31 31 RF negative input for FM mixer
IPIDIO 32 32 pin diode drive

FMAGCC 33 33 FM AGC integrating capacitor
FMAGC, 34 34 FM AGC reference voltage

OSCFDB 35 35 oscillator feedback input

OSCGND 36 36 oscillator ground

OSCTNK 37 37 oscillator tank output
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Product specification

Front-end and PLL synthesizers for

TEA6810V; TEAG6811V

car radios
PIN(
SYMBOL DESCRIPTION
TEA6810 TEA6811

Vecose 38 38 oscillator supply voltage (+8.5 V)
VTunE 39 39 tuning voltage

CHPOUT 40 40 charge pump output
Note

1. Pins 10, 17, 20 and 23 should be connected to a common ground.

1996 Jun 18
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Front-end and PLL synthesizers for

. TEA6810V; TEA6811V
car radios
AGND1 [1 ] U [40] cHPOUT CHPOUT [40] | 1] AGND1
veeat [2] [39] VTune VTUNE [39] 2] Veoat
LoKoeT [3] [38] vecosc vecosc [38] 3] LokpET
SDA [4] 37] OSCTNK OSCTNK [37] 4] spa
scL [5] [36] oscaND OSCGND [36] 5] scL
fretn [6 ] [35] oscroB OSCFDB [35] 6] frein
tretp [ 7] [34] FMAGC ¢ FMAGC;¢f [34] [ 7] fretp
DGND [ 8] [33] FMAGCC FMAGCC [33 | 8] DGND
Veep [0 32] IPIDIO 1PIDIO [32] 9] veeo
n.c. [10] 31] FMRFIN FMRFIN [31] [10] n.c.
FMIFON [11] TEAGBIOV % FMRFIP FMRFIP [30] TEASSTIV [11] FMIFON
FMIFOP [12] [29] RFGND RFGND [29] [12] FMIFOP
Veeaz [13] 28] AmPREC AMPREC [28] [13] Vocaz
AGND2 [14] 27] amAGCC AMAGCC [27] 14] AGND2
AMMOP [15] [26] AMPRE! AMPREI [26 [15] AMMOP
AMMON [16 [25] AmsB2 AMSB2 [25] [16] AMMON
ne. [17] [24] AmsB1 AMSB1 [24] [17] nec.
AMMIN [18] 23] n.c. nc. [23 18] AMMIN
Vret [19] 22| AMPREO AMPREO [22 [19] Vet
n.c. [20] % AMMGND AMMGND [21] [20] nc.
WoE725 G726
Fig.2 Pin configuration (TEA6810). Fig.3 Pin configuration (TEA6811).
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ICE car radio

Preliminary specification

TEA6821T

FEATURES

General

FM mixer for conversion from FM IF; = 72.2 MHz to FM
IF, = 10.7 MHz

AM mixer for conversion from AM IF; = 10.7 MHz to AM
IF; = 450 kHz

FM IF gain stage

Crystal oscillator providing mixer frequencies and
references for IF count and stereo decoder

FM quadrature demodulator with automatic centre
frequency adjust and THD compensation

Level and multipath and noise detectors

Soft mute

Stereo noise cancelling and variable de-emphasis
PLL stereo decoder

Noise blanker

AM IF amplifier and demodulator

12C-bus transceiver

IF count for AM and FM

Reference frequency generation for PLL synthesizer
Reduced external components

SW applicable.

QUICK REFERENCE DATA

Stereo decoder

¢ Adjustment-free PLL-VCO

¢ Pilot depending mono/stereo switching

* Analog control of mono/stereo blend

* Adjacent channel noise suppression (114 kHz)
o Pilot canceller

¢ Analog control of de-emphasis

¢ Integrated low-pass filters for 190 kHz adjacent channel
interferences and signal delay for interference
absorption circuit.

GENERAL DESCRIPTION

The TEA6821T together with the TEA6810T / TEA6811T
forms an AM/FM electronic tuned car radio in a double
conversion receiver concept for European, American and
Japanese frequency range.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT !
Vg1 supply voltage 1 (pins 56 and 28) note 1 7 8.5 10 Vv
Vsi operating range 8.1 8.5 8.9 \
ls supply current 1 FM - 28 - mA
ls1 supply current 1 AM - 24 - mA
Vs2 supply voltage 2 (pin 5) note 1 4.5 5.0 5.5 \"
Vg2 operating range 4.75 5.0 5.25 \
lso supply current 2 FM - 31 - mA
lso supply current 2 AM - 28 - mA
S+N/N signal-to-noise AM m=0.3 - 57 - dB
THD distortion AM - 1 2 %
S+N/N signal-to-noise FM Af = 22.5 kHz at pins 43 and 47 | 66 72 - dB
THD distortion FM Af =75 kHz - 0.1 0.35 %
o channel separation (adjusted) 40 - - dB
Tamb operating ambient temperature -40 - +85 °C

Note to the quick reference data

1.

September 1993

IC is functional, specified parameters may deviate from limits which are valid for operating range.
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Preliminary specification

ICE car radio TEA6821T
ORDERING INFORMATION
TYPE PACKAGE
NUMBER NAME DESCRIPTION VERSION
TEA6821T VSO56 plastic very small outline package; 56 leads SOT190-1

September 1993
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ICE car radio TEA6821T
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TEA6821T
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TEA6821T
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ICE car radio TEAG821T
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Fig.4 ICE91 application diagram (continued from Fig.3).
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Fig.6 AM/FM car radio receiver with TEA6811T and TEA6821T (continued from Fig.5).
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PINNING
SYMBOL PIN DESCRIPTION SYMBOL PIN DESCRIPTION

QDET1 1 | demodulator tank FMIFAMPOUT | 29 | FM-IF amplifier output
QDET2 2 | demodulator tank AFGND 30 | AF ground

TSWITCH 3 | time switch DEEMPHR 31 | de-emphasis capacitor right
GND 4 | analog ground DEEMPHL 32 | de-emphasis capacitor left
Vps 5 (5 V supply voltage AMIF2IN1 33 | AM IF2 input 1

HFBUS1 6 |HF bus, pull-upto 5V AMIF2IN2 34 | AM IF2 input 2

HFBUS2 7 | HF bus, pull-upto 5V FMIN2 35 | FM limiter input

XTALA1 8 | crystal oscillator DCFEED 36 | DC feed FM limiter

XTAL2 9 | crystal oscillator FMIN1 37 | FM limiter input

FRrerp 10 | PLL reference frequency LEVELADJ 38 | level adjust

FREFN 11 | PLL reference frequency Carc 39 | AFC capacitor

Iger 12 | reference current MPBUF 40 | multipath buffer time constant
FMIF1IN1 13 |70 MHz FM-IF input OUTLEFT 41 | AF output left

FMIF1IN2 14 | 70 MHz FM-IF input FMSTOP 42 | FMSTOP adjust

TSDR 15 | time constant for SDR RDS/AMSTOP | 43 | MPX for RDS/AMSTOP adjust
TSDS 16 |time constant for SDS OUTRIGHT 44 | AF output right

Vsps 17 | SDS control voltage MPXIN 45 | stereo decoder MPX input
Vspr 18 | SDR control voltage IACN 46 |IAC input

FMIF20UT1 19 | FM mixer output MPXOUT 47 | FM demodulator MPX output
FMIF20UT2 20 | FM mixer output AMAFOUT 48 | AM demodulator AF output
VREF 21 | reference voltage VMuTAML 49 | mute voltage / AM level
AMIF20UT1 22 | AM mixer output LEVELUNWEIG | 50 |level unweighted
AMIF20UT2 23 | AM mixer output IaccONTR 51 | IAC control voltage
FMAMDEC 24 | FM/AM 10.7 MHz decoupling Vppia 52 | Vp digital

PHASEDET 25 | phase detector SDA 53 | SDA, pull-upto 5V

PILDET 26 | pilot detector SCL 54 | SCL, pull-upto 5V
FMAM10.7 27 | FM/AM 10.7 MHz input BUSGND 55 |bus ground

Vpeie 28 | Vp IF amplifier Vpg s 56 |Vp 8.5V
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In Car Entertainment (ICE) car radio

FEATURES

General

FM mixer for conversion from FM-IF1 = 72.2 MHz to
FM-IF2 = 10.7 MHz

AM mixer for conversion from AM-IF1 = 10.7 MHz to
AM-IF2 = 450 kHz

FM-IF gain stage

Crystal oscillator providing mixer frequencies and
references for IF-count and stereo decoder

FM quadrature demodulator with automatic centre
frequency adjustment and THD compensation

Level, multi-path and noise detectors

Soft mute

Stereo noise cancelling and variable de-emphasis
PLL stereo decoder

Noise blanker

AM IF-amplifier and demodulator

12C-bus transceiver with interface to enable direct data
transfer to radio front-end

IF-count for AM and FM
Reference frequency generation for PLL synthesizer.

ORDERING INFORMATION

Preliminary specification

TEA6822T

Stereo decoder

Adjustment-free PLL-VCO

Pilot depending mono/stereo switching

Analog control of mono/stereo blend

Adjacent channel noise suppression (114 kHz)
Pilot cancelled

Analog control of de-emphasis

Integrated low-pass filters for 190 kHz adjacent channel
interferences and signal delay for interference
absorption circuit.

GENERAL DESCRIPTION

The TEA6822T together with the TEA6810T/TEA6811T
forms an AM/FM electronic tuned car radio in a double
conversion receiver concept.

PACKAGE
TYPE NUMBER
NAME DESCRIPTION VERSION
TEA6822T VSO56 | plastic very small outline package; 56 leads SOT190-1
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QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Vbpa1 analog supply voltage 1 (+5 V; pin 5) note 1 4.5 5.0 5.5 \%
operating range 4.75 5.0 5.25 \"
Ippa1 analog supply current 1 (pin 5) FM mode 18 21 25 mA
AM mode 14 17 21 mA
l1g + log | total FM mixer output current 4.8 6.0 7.2 mA
loo + lp3 | total AM mixer output current 10 12 14 mA
Vbpaz analog supply voltage 2 (pin 28) note 1 7 8.5 10 \%
operating range 8.1 8.5 8.9 \
Ibpa2 analog supply current 2 (pin 28) FM mode 2.4 3.0 3.6 mA
Vbpas analog supply voltage 3 (+8.5 V; pin 56) | note 1 7 8.5 10 \
operating range 8.1 8.5 8.9 \
IbpA3 analog supply current 3 (pin 56) FM mode 19 24 28 mA
AM mode 9.5 12 15 mA
Vooo digital supply voltage 1 (+5 V; pin 5) note 1 4.5 5.0 5.5 \"
operating range 4.75 5.0 5.25 \
bbb digital supply current (pin 52) note 1 8 10 12 mA
S+N signal-plus-noise-to-noise ratio AFM mode; 66 75 - dB
N f=22.5 kHz at
pins 43 and 47
AM mode; m = 0.3 54 6C - dB
THD total harmonic distortion FM mode; Af=75kHz |- 0.1 0.35 %
AM mode - 15 3 %
Olcs channel separation (adjusted) 40 - - dB
Tamb operating ambient temperature -40 - +85 °C
Note

1. IC is operating; specified parameters may deviate from limits which are valid for operating range.
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PINNING
SYMBOL PIN DESCRIPTION SYMBOL PIN DESCRIPTION

QDET1 1 | demodulator tank 1 FMIFAMPOUT 29 | FM-IF amplifier output
QDET2 2 | demodulator tank 2 AFGND 30 | AF ground

TSWITCH 3 |time switch DEEMPHR 31 | de-emphasis capacitor right
AGND 4 | analog ground DEEMPHL 32 | de-emphasis capacitor left
Vppat 5 | analog supply voltage 1 (+5 V) AMIF2IN1 33 | AM-IF2 input 1

HFBUS1 6 |HF bus 1; pull-upto 5V AMIF2IN2 34 | AM-IF2 input 2

HFBUS2 7 | HF bus 2; pull-up to 5V FMIN2 35 | FM limiter input

XTAL1 8 | crystal oscillator 1 DCFEED 36 | DC feed FM limiter

XTAL2 9 | crystal oscillator 2 FMIN1 37 | FM limiter input

fref1 10 | PLL reference output LEVELADJ 38 |level adjustment

frequency 1 Carc 39 | AFC capacitor
fref2 11| PLL reference output MPBUF 40 | multi-path buffer time constant
frequency 2 OUTLEFT 41 | AF output left

et 12_| reference current FMSTOP 42 | FMSTOP adjustment
FMIF1INY 18 |72 MHz FM-IF input 1 RDS/AMSTOP | 43 | MPX for RDS/AMSTOP
FMIF1IN2 14 |72 MHz FM-IF input 2 adjustment

TSDR 15 | time constant for SDR OUTRIGHT 44 | AF output right

TSDS 16_|time constant for SDS MPXIN 45 | stereo decoder MPX input
Vsps 17_| SDS control voltage i.c. 46 |internally connected

Vsbr 18 | SDR control voltage MPXOUT 47 | FM demodulator MPX output
FMIF20UT1 19 | FM mixer output 1 AMAFOUT 48 | AM demodulator AF output
FMIF20UT2 20 | FM mixer output 2 Vinute/AML 49 | mute voitage/AM ievei

Vret 21 | reference voltage LEVELUNWEIG | 50 [level unweighted
AMIF20UT1 22 | AM mixer output 1 IACconTR 51 | IAC control voltage
AMIF20UT2 23 | AM mixer output 2 Voob 52 | digital supply voltage
FMAMDEC 24 | FM/AM 10.7 MHz decoupling SDA 53 | SDA; pull-up to 5 V
PHASEDET 25 | phase detector SCL 54 |SCL; pull-up to 5 V

PILDET 26 | pilot detector DGND 55 | digital ground

FMAM10.7 27 |FM/AM 10.7 MHz input Vbbas 56 |analog supply voltage 3 (8.5 V)
Vbpaz 28 | analog supply voltage 2
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QDETt [1] U [56] Vppas
QDET2 [2] [55] DGND

TSWITCH [3] [54] scL
AGND [4] 53] spa
VDDA1 ‘E‘ [52] Vppp
HFBUS1 [6] [51] 1ACcoNTR
HFBUS2 [7] [50] LEVELUNWEIG
xTAL1 [8] [49] VinuteramL
xTAL2 [9] 48] AMAFOUT
fretp) [19] [47] mPxOUT
fretry (11} 4] ic.
et [12] 45] MPXIN
FMIF1IN1 [13] E OUTRIGHT
FMIF1IN2 [14] 43| RDS/AMSTOP
TSDR [15] TEAGB22T 42| FMSTOP
TsDs [16] 41] OUTLEFT
Vsps 40] MPBUF
Vepr [18] [39] Carc
FMIF20UT1 [19] [38] LEVELADY
FMIF20UT2 [20] [37] FMIN®
Veet [21] [36] DCFEED
AMIF20UT1 [22] [35] FMIN2
AMIF20UT2 [23] [34] AMIF2IN2
FMAMDEC [24] [33] AMIF2IN1
PHASEDET [25] [32] DEEMPHL
PILDET [26] [31] DEEMPHR
FMAM10.7 [27] [30] AFGND
Vppae [28] [29] FMIFAMPOUT
MHA204
Fig.2 Pin configuration.
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In Car Entertainment (ICE) car radio TEA6824T

FEATURES

¢ FM mixer for conversion from FM-IF; = 72.2 MHz to
FM-IF; = 10.7 MHz

o AM mixer for conversion from AM-IF; = 10.7 MHz to
AM-IF; = 450 kHz

¢ FM-IF gain stage

« Crystal oscillator providing mixer frequencies and GENERAL DESCRIPTION
references for IF-counter The TEA6824T together with the TEA6810T forms the
e FM quadrature demodulator with automatic centre receiver part of an AM/FM electronically tuned car radio
frequency adjustment and THD compensation providing FM MPX signal and AM AF signal for Car Digital
o AM-IF-amplifier and demodulator Signal Processor (CDSP) applications.

¢ |2C-bus transceiver with interface to enable direct data
transfer to radio front-end

IF-count for AM and FM

Analog-to-digital conversion of level voltage and
multi-path information

Reference frequency generation for PLL synthesizer.

ORDERING INFORMATION

PACKAGE
TYPE NUMBER
NAME DESCRIPTION VERSION
TEA6824T VS056 plastic very small outline package; 56 leads; face down SOT190-2
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QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Vppa1 analog supply voltage 1 (+5 V; pin 5) note 1 4.5 5.0 5.5 \
operating range 4.75 5.0 5.25 \%
lbpa1 analog supply current 1 (pin 5) FM mode 17 21 25 mA
AM mode 14 17 21 mA
l4g + Ip | total FM mixer output current 4.8 6.0 7.2 mA
(pins 19 and 20)
loo + I3 | total AM mixer output current 10 12 14 mA
(pins 22 and 23)
Vppaz analog supply voltage 2 (pin 28) note 1 7.0 8.5 10 \Y
operating range 8.1 8.5 8.9 Vv
lppa2 analog supply current 2 (pin 28) FM mode 2.4 3.0 3.6 mA
Vbpas analog supply voltage 3 (+8.5 V; pin 56) | note 1 7.0 8.5 10 \
operating range 8.1 8.5 8.9 \
lppas analog supply current 3 (pin 56) FM mode 19 25 31 mA
AM mode 9.5 12 15 mA
Vboo digital supply voltage 1 (+5 V; pin 5) note 1 4.5 5.0 5.5 Y
operating range 4.75 5.0 5.25 \
bbb digital supply current (pin 52) note 1 8 10 12 mA
S+N signal plus noise-to-noise ratio FM mode; 66 75 - dB
N Af = 22.5 kHz at pin 47
AM mode; m = 0.3 54 60 - dB
THD total harmonic distortion FM mode; Af =75 kHz |- 0.1 0.35 %
AM mode - 1.5 3.0 %
Tamb operating ambient temperature -40 - +85 °C
Note

1. IC is operating; specified parameters may deviate from limits which are valid for operating range.
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Fig.1 Block diagram.
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PINNING
SYMBOL PIN DESCRIPTION SYMBOL PIN DESCRIPTION
QDET1 1 demodulator tank 1 FMIFAMPOUT 29 FM-IF-amplifier output
QDET2 2 demodulator tank 2 n.c. 30 not connected
REFIN1 3 reference input 1 n.c. 31 not connected
AGND 4 analog ground n.c. 32 not connected
Vppat 5 analog supply voltage 1 AMIF2IN1 33 AM-IF; input 1
(+5V) AMIF2IN2 34 | AM-IF, input 2
HFBUS1 6 HF bus 1 output; pull-up to FMIN2 35 FM limiter input 2
5V DCFEED 36 | DC feed FM limiter
HFBUS2 7 :—_lg\tl)us 2 output; pull-up to FMINT 37 FM limiter input 1
XTALI 8 crystal oscillator 1 LEVELADJ 38 level adjustment
pyEp— - — Casc 39 AFC capacitor
XTAL2 9 crystal oscillator 2 = L
MPBUF 40 multi-path buffer time
fret(p) 10 PLL reference frequency constant
output p
n.c. 4 not connected
fref(n) 1 PLL reference frequency .
output n FMSTOP 42 FMSTOP adjustment
lref 12 reference current input MPXOUT 43 FM demodulator MPX
FMIF1IN 13 |72 MHz FM-IF input 1 output -
FMIF1IN2 14 |72 MHz FM-IF input 2 ne. :4 not °°"“e°‘ed
REFIN2 15 reference input 2 n.c. 45 not connected
REFIN3 16 reference input 3 ne 46 not connected
REFIN4 17 reference input 4 n.I:I.AFOUT 47 :‘:\; Zonne;:te; AF
REFIN5S 18 reference input 5 A ) 8 en;o ulator AF output
FMIF20UT1 19| FM mixer output 1 E:VELUNWE’G ;i I"ec‘:“p ing Sht o
FMIF20UT2 20 | FM mixer output 2 eve’ unweighted outpu
- n.c. 51 not connected
Vet 21 reference voltage input v o I l
AMIF20UT1 22 | AM mixer output 1 oD 52 (l%"f;)s“pp y voltage
AMIF20UT2 23 AM mixer output 2 SDA 53 serial data inputioutput:
FMAMDEC 24 FM/AM 10.7 MHz pull-up to +5 V; [2C-bus
decoupI!ng input SCL 54 serial clock input;
DEC1 25 decoupling 1 pull-up to +5 V; [2C-bus
DEC2 26 | decoupling 2 DGND 55 | digital ground
FMAM10.7 27 FM/AM 10.7 MHz input Vppas 56 analog supply voltage 3
Vbpaz 28 analog supply voltage 2 (+8.5V)
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Vppaa 56} U [ 1]aoeT
DGND (55 2 |QDET2
sci [54] | 3 | REFINT
SDA [53] 4] AGND
vopp [52] 5] Vopa
n.c.[51] | 6 |HFBUS1
LEVELUNWEIG [50 | 7] HFBUS2
DEC3 [49 | 8 ] xTAL1
AMAFOUT [48 | o xTAL2
ne.[47} 10] fref(p)
ne. [46] [11] fref(n)
ne.[45] [12] iref
n.c.[24] 13] FMIF1INY
MPXOUT [43 [14] FMIF1IN2
TEA6824T
FMSTOP [42 [15] REFIN2
n.c. Etj 16] REFING
MPBUF [40 | 17] REFIN4
Carc[39] 18] REFINS
LEVELADJ [38 [ 19] FMIF20UT1
FMIN1 [37] 20] FMIF20UT2
DCFEED [36 [21] Vot
FMIN2 [35 22] AMIF20UT1
AMIF2IN2[34 23] AMIF20UT2
AMIF2IN1 [33] 24] FMAMDEC
nc.[32 [25] DEC1
ne.[31 [26] DEC2
n.c.[30 27] FMAM10.7
FMIFAMPOUT [29 28] Vopa2

MHA532

Fig.2 Pin configuration.
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Data amplifier and laser supply circuit for CD and

Preliminary specification

TZA1015

read-only optical systems (HDALAS)

FEATURES

Six input buffer amplifiers with low-pass filtering and
virtually no offset

Universal photodiode IC interface using internal
conversion resistors

RF data amplifier with wide bandwidth designed for data
rates up to a maximum of 30x

Programmable RF gain for CD-A/V, CD-R, CD-R/W and
CD-ROM applications

Programmable RF bandwidth for optimal playability
Radial error signal for fast track counting

Programmable RF/Fast Track Count (FTC) gain for
optimal dynamic range

Fully automatic laser control including stabilization and
on/off switch plus a separate supply for power efficiency
Automatic monitor diode polarity selection

Adjustable laser bandwidth and laser switch-on current
slope using external capacitor

Protection circuit to prevent laser damage due to supply
voltage dip

Optimized interconnection between data amplifier and
Philips’ digital signal processor family (CD7, ACE and
MACE)

Wide supply voltage range
Wide temperature range
Low power consumption.

GENERAL DESCRIPTION

The TZA1015 is a data amplifier and laser supply circuit for
3-beam pick-up detectors found in a wide range of CD and
read-only optical systems.

The device contains 6 transimpedance amplifiers to
amplify and filter the focus and radial photo diode voltage
input signals. The preamplifier forms a versatile,
programmable interface from voltage output CD
mechanisms to the Philips’ digital signal processor family.

The dynamic range of this preamplifier/processor
combination can be optimized for the LF servo and RF
data paths. The servo channel gain is set by the ADC
range of the processor. The RF data channel can be
programmed in the TZA1015 preamplifier.

The programmable RF bandwidth allows this device to be
used in CD-A/V applications or CD-R, CD-R/W and
CD-ROM applications with a data rate up to a maximum of
30x. The RF and LF gain can be adapted for CD-A/V,
CD-R and CD-ROM discs or CD-R/W discs by means of a
gain switch. In addition to this gain switch the RF gain is
programmable to guarantee optimal playability. In order to
enable minimal access time the TZA1015 generates a
Fast Track Count signal which enables the decoder (ACE
or MACE) to count the number of tracks during a track
jump.

The device can accommodate astigmatic, single Foucault
and double Foucault detectors and can be used with all
laser and N- or P-sub monitor diodes. The Automatic
Power Control circuit (APC) will maintain control over the
laser diode current. With an on-chip reference voltage
generator, a constant and stabilized output power is
ensured independent of ageing. A separate power supply
connection allows the internal power dissipation to be
reduced by connecting a low voltage supply.

ORDERING INFORMATION
TYPE PACKAGE
NUMBER NAME DESCRIPTION VERSION
TZA1015T S028 plastic small outline package; 28 leads; body width 7.5 mm SOT136-1

1997 May 16 288



Philips Semico
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Preliminary specification

Data amplifier and laser supply circuit for CD and
read-only optical systems (HDALAS)

TZA1015

QUICK REFERENCE DATA

SYmMBOL | PARAMETER CONDITIONS | MIN. TYP. | max. | unir
Supply
VDD(RF.LF) supply voltage 4.5 5.0 5.5 \'
Vbpaser) | laser supply voltage 3 - 5.5 \
LF amplifiers
los channel matching - - 1 %FS
B(_3dB) -3 dB bandwidth 65 90 115 kHz
RF amplifier
B3 dB) -3 dB bandwidth programmable; 7.5 10 12.5 MHz
GARF = open-circuit 15 20 25 MHz
37 50 63 MHz
ta(h(RF) RF flatness delay - - 0.4 ns
Laser supply
lo(LASER)(min) | Minimum laser output current | Vppaser) = 3 V - - 100 mA
Vi(mon) monitor input voltage
N-type monitor - 0.150 - \
P-type monitor - VpprFLF) — 0.150 |- \
Temperature range
Toper operating temperature 0 - 90 °C
Tetg storage temperature -65 - +150 °C

1997 May 16
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Data amplifier and laser supply circuit for CD and

read-only optical systems (HDALAS) TZA1015

BLOCK DIAGRAM

6
D1 > > O1
7
D2 > 02
8
D3——> > O3
9
D4 —> > 04
10
S5 > 05
1
S6—1> > 06
+ ( > FTC
S > RFP
28 —» RFN
GARF ’rl Vob(Lr
GSE ?7 (LF)
RFBWS
13~ 14
Vcom \ = Vref
TZA1015
v
L (1)
5 2
MON— VGAP j_\o— v/ > LD
L |
v/
CFIL
|23 |12 |3 | 24 |16
[ 1 I I

MGK356
VopRF) Vop(LF) Vpbpr) ~GND - PWRON

(1) Band-gap reference voltage.

Fig.1 Block diagram.
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Data amplifier and laser supply circuit for CD and

read-only optical systems (HDALAS) TZA1015
PINNING

SYMBOL | PIN DESCRIPTION

RFBWS 1 | RF amplifier bandwidth select

LD 2 | current output to the laser diode

Vb 3 | laser supply voltage output

CFIL 4 | external filter capacitor

MON 5 |laser monitor diode input

D1 6 |input photo diode amplifier 1 (central)

D2 7 |input photo diode amplifier 2 (central) RFBWS [1 | U 28| GARF

D3 8 |input photo diode amplifier 3 (central) LD E 27| GSE

D4 9 |input photo diode amplifier 4 (central) Voo Ej 251 RFN

S5 10 i(r;z;x;"ri)tr:))to diode amplifier 5 CFIL I__‘: 5] ReP

S6 11| input photo diode amplifier 6 MON [s | 24] GND
(satellite) D1 6| 23] Vpp(RF)

Voo(LF) 12 | LF diode and FTC amplifier supply 02[7] 23] o1
voltage TZA1015

Vcom 13 | common mode DC reference input os 8] zjoz

Viet 14 | DC reference voltage for biasing of 04 [9] 20/ 03
Opto Electronic IC (OEIC) ss [10} [19] 04

FTC 15 | fast track count amplifier output s6 [11] 18] 05

il I e o [

06 17 | output photo diode amplifier 6 Voom [13] [16] PWRON

05 18 | output photo diode amplifier 5 Viet |14, [75] FTC

04 19 | output photo diode amplifier 4 . MGK355

o3 20 |output photo diode amplifier 3

02 21 | output photo diode amplifier 2

o1 22 | output photo diode amplifier 1

VDbD(RF) 23 | RF amplifier supply voltage

GND 24 | ground

RFP 25 | positive output RF data amplifier

RFN 26 | negative output RF data amplifier

GSE 27 | gain select for CD, CD-R, CD-R/W;
RF and FTC amplifiers Fig.2 Pin configuration.

GARF 28 | gain adjust for RF and FTC amplifiers
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Low-power stereo bitstream ADC/DAC UDA1309H
FEATURES
||| | ||
e Low power
¢ Integrated high-pass filter to cancel DC offset (ADC)
¢ Analog loop-through function |

Multiple digital input/output formats possible II I nmn "
256f5 system clock frequency

BITSTREAM CONVERSION

Several power-down modes
Digital de-emphasis (DAC)

e Overload detector to enable automatic recording level APPLICATION
adjustment (ADC) o Portable digital audio equipment.
¢ High dynamic range
o DAC requires only one capacitor for post-filtering GENERAL DESCRIPTION
¢ Small 44-pin quad flat pack with 0.8 mm pitch The UDA1309H is a single chip stereo analog-to-digital
o 256fg system clock frequency in Analog-to-Digital (AD) and digital-to-analog converter employing bitstream
and Digital-to-Analog (DA) mode conversion techniques. The device is eminently suitable
« Choice of three system clock frequencies for use in low-power ponaple digital audio equiprpent
(192f,, 256f, or 384f5) in DA mode. which incorporates recording and playback functions.
ORDERING INFORMATION
TYPE PACKAGE
NUMBER | NAME DESCRIPTION VERSION

UDA1309H | QFP44 | plastic quad flat package; 44 leads (lead length 1.3 mm); body 10 x 10 x 1.75 mm | SOT307-2
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Low-power stereo bitstream ADC/DAC UDA1309H

QUICK REFERENCE DATA

Vpop = Vopa = Vbpo = VoooF) = 5 Vs Vssp = Vssa = Vsso = VsspF) = 0 V; Tamb = 25 °C; full scale sine wave input;
mode 1; fi = 1 kHz; 16-bit input data; conversion rate = 44.1 kHz; measurement bandwidth = 10 Hz to 20 kHz; unless
otherwise specified.

SYMBOL PARAMETER CONDITIONS | Min. | TvP. [ mAx. | uniT

Supply

VbpA(aD) ADC analog supply voitage (pin 8) 4.5 5.0 5.5 \%

VppA(DA) DAC analog supply voltage (pin 25) 45 5.0 55 \Y}

Vbpo operational amplifiers supply voltage 4.5 5.0 5.5 \
(pin 19)

Voop ADC and DAC digital supply voltage 45 5.0 5.5 \Y
(pin 28)

Vbpp(F) digital filters supply voltage (pin 34) 4.5 5.0 55 \

IppA(AD) ADC analog supply current (pin 8) - 9 13.5 |mA

IppA(DA) DAC analog supply current (pin 25) - 4.5 6.8 mA

lobo operational amplifiers supply current - 14 21 mA
(pin 19)

Ibop ADC and DAC digital supply current - 0.2 0.5 mA
(pin 28)

IppD(F) digital filters supply current (pin 34) - 24 36 mA

Tamb operating ambient temperature -20 |- +75 |°C

Analog-to-digital converter

Vi(rms) input voltage (RMS value) note 1 0.9 1.0 11 \
(THD + N)/S | total harmonic distortion plus at0dB - -85 | tbf dB
noise-to-signal ratio at —60 dB; A-weighted - -35 |-30 [dB
S/N idle channel signal-to-noise ratio V; =0 V; A-weighted tbf 95 - dB
Olcs channel separation - 90 - dB

Digital-to-analog converter

Voums) output voltage (RMS value) note 2 0.9 1.0 1.1 \Y
(THD + N)/S [ total harmonic distortion plus at0dB - -90 |-82 |(dB
noise-to-signal ratio at —60 dB; A-weighted - -38 |-34 |dB
at —-60 dB; A-weighted; note 3 |- —-44 |- dB
S/N idle channel signal-to-noise ratio code 0000H; A-weighted - 104 |- dB
Olcs channel separation 90 100 |- dB
Notes

1.V for full scale digital output is a function of Vppa(ap) [1.0 V (RMS) at Vppa(ap) = 5.0 V is equivalent to —1.0 dB in the
digital domain].

2. At full scale digital input; no de-emphasis; Vo(ms) is a function of Vppa(pa)-
3. 18-bit input data.
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Philips Semiconductors

UDA1309H

Low-power stereo bitstream ADC/DAC

BLOCK DIAGRAM
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Preliminary specification

Low-power stereo bitstream ADC/DAC UDA1309H
PINNING
SYMBOL PIN DESCRIPTION

ADBCK 1 ADC input bit clock; 32f5 or 64f

ADWS 2 ADC word select input at f

MODEO 3 ADC/DAC mode select input

ADENB 4 ADC serial data enable input (active HIGH)

OVLOAD 5 ADC output overload flag (active LOW)

ADPON 6 ADC power-on-mode input (active HIGH)

Vssa(AD) 7 ADC analog ground supply voltage

VbpA(AD) 8 ADC analog supply voltage

Viet(neg) 9 ADC negative reference voltage input (ground)

Vet 10 ADC decoupling capacitor

Vref(pos) 11 ADC positive reference voltage decoupling capacitor
BAOL 12 ADC input amplifier output left

BAIL 13 ADC input amplifier virtual ground left

BAIR 14 ADC input amplifier virtual ground right

BAOR 15 ADC input amplifier output right

ADyet 16 ADC decoupling capacitor

lref 17 ADC/DAC reference current resistor input

DA/et 18 DAC decoupling capacitor

Vppo 19 ADC/DAC operational amplifier supply voltage

Vsso 20 ADC/DAC operational amplifier ground supply voltage
Vou 21 DAC output voltage left

DACL 22 DAC output current left

DACR 23 DAC output current right

Vor 24 DAC output voltage right

VppaDA) 25 DAC analog supply voltage

Vssa(pa) 26 DAC analog ground supply voltage

Vssp 27 ADC/DAC digital ground supply voltage

Vpopbp 28 ADC/DAC digital supply voltage

DAPON 29 DAC power-on-mode input (active HIGH)

DADEM 30 DAC digital de-emphasis input (active HIGH)

DABCK 31 DAC input bit clock; 32fs, 48f or 64f

DAWS 32 DAC word select input at fg

Vssp(F) 33 ADC/DAC digital filters ground supply voltage

VpDD(F) 34 ADC/DAC digital filters supply voltage

DASDA 35 DAC serial data input

ANLPTR 36 ADC/DAC analog loop-through input (active HIGH)
TESTO 37 ADC/DAC enable test mode 0 input (LOW is normal mode)
TEST1 38 ADC/DAC enable test mode 1 input (LOW is normal mode)
Vss(o) 39 ADC/DAC digital input/output ground supply voltage
SYSCLK 40 ADC/DAC system clock input (fsys = 256fs; DAC also 192fs and 384f;)
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Low-power stereo bitstream ADC/DAC UDA1309H
SYMBOL PIN DESCRIPTION
ADSDA 41 ADC serial data output
MODE1 42 ADC/DAC mode 1 select input
MODE2 43 ADC/DAC mode 2 select input
CLKEDGE 44 ADC/DAC input bit clock rising/falling edge

w
® - x 5 = S
O3 2 I > F F 0 >
EHIBISISIEIBIBIBIBIEIE
/
ADBCK Ij 53] Vsso
ADWS [2] 2] oaws
MODEO [3 | a1] oascx
ADENB [4] 30] DADEM
oo [3] [29] DAPON
ADPON [6 | UDA1309H 28] Voo
Vssaap) [7] N
Vppa(ap) [8] z5] Vosaon
Vref(neg) E E VoDADA)
Vref [E E Yon
Vref(pos) [11] 22 o
(][] E] el [e] =] [=] (2] [&] [ 18]
g g % % %@ 3z § >§ ;% >6‘ g MBH526

Fig.2 Pin configuration.
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Universal Serial Bus (USB)
Digital-to-Analog Converter (DAC)

FEATURES
General

e Complete stereo USB-DAC system with integrated
filtering and line output drivers

Supports USB-compliant audio multimedia devices over
an industry standard USB-compatible 4-wire cable

Supports 12 Mbits/s ‘full speed’ serial data transmission

Fully automatic ‘Plug-and-Play’ operation
¢ Supports multiple audio data formats

e 3.3 V power supply

¢ Low power consumption

Efficient power management mode

¢ On-chip master clock oscillator, only an external crystal
is required
High linearity

¢ Wide dynamic range

Superior signal-to-noise ratio

Low total harmonic distortion

Easy application and inexpensive to implement
Partly programmable USB descriptors via EEROM

o 28 lead Small Outline package (SO28) or
32 Shrink Dual Inline package (SDIP32).

Sound processing

¢ Separate digital volume control for left and right channel
¢ Soft mute

¢ Digital bass and treble tone control

External Digital Sound Processor (DSP) option possible
via standard 12S or Japanese digital I/O-format

* Selectable clipping prevention
Selectable Dynamic Bass Boost (DBB)
¢ On-chip digital de-emphasis.

Document references

* “USB Specification”, release 1.0

e “USB Device Class Definition for Audio Devices”,
release 0.9

e “Device Class Definition for Human Interface Devices
(HID)”, release 1.0 draft 4

e “USB HID Usage Table”, release 0.7f.

1997 Jun 18

Preliminary specification

UDA1321

GENERAL DESCRIPTION

The UDA1321 is a stereo CMOS digital-to-analog
bitstream converter designed for USB-compliant audio
devices and multimedia audio applications. The UDA1321
is an adaptive asynchronous sink USB audio device with a
continuous sampling frequency range from 5 to 55 kHz. It
contains a USB-interface, an embedded micro controller
and an Asynchronous Digital-to-Analog Converter
(ADAC).

The USB-interface is the interface between the USB, the
ADAC and the microcontroller. The USB-interface consists
of an analog front-end and a USB-processor. The analog
front-end transforms the differential USB-data to a digital
data stream. The USB-processor buffers incoming and
outgoing data from the analog front-end and handles all
low level USB protocols. The USB-processor selects the
relevant data from the bus, performs an extensive error
detection and separates control information (in- and
out-going) and audio information (in-going only). The
control information is made accessible to the
microcontroller. The audio information becomes available
at the digital I/O-output or is fed directly to the ADAC.

The microcontroller handles the high level USB protocols,
translates the incoming control requests and takes care of
the user interface, through general purpose pins, and an
12C port.

The ADAC enables the wide and continuous range of input
sampling frequencies. By means of a Sample Frequency
Generator (SFG), the ADAC is able to reconstruct the
average sample frequency from the incoming audio
samples. Furthermore the ADAC performs the sound
processing. The ADAC consists of a FIFO, an unique
audio feature processing DSP, the SFG, digital upsample
filters, a variable hold register, a Noise Shaper (NS) and a
Filter Stream DAC (FSDAC) with integrated filter and line
output drivers. The audio information is applied to the
ADAC via the USB-processor or via the digital I/O-input.

Via the digital I/O-bus an external DSP can be used for
adding extra sound processing features.

The UDA1321 supports the standard 12S-bus data input
format and the LSB justified serial data input format with
word lengths of 16, 18 and 20 bits.

297



Philips Semiconductors Preliminary specification

Universal Serial Bus (USB)

Digital-to-Analog Converter (DAC) UDA1321
The wide dynamic range of the bitstream conversion APPLICATIONS
technique used in the UDA1321 guarantees a high audio .
sound quality. * USB monitors
o USB speakers
o USB headsets
* USB telephone/answering machines
¢ USB links in consumer audio devices.
QUICK REFERENCE DATA
SYMBOL PARAMETER | conpmions | min. | Tve. [ max. [ uniT
Power supplies
Vpp supply voltage note 1 3.0 3.3 3.6 \'
lop supply current - 50 mA
Ippips) supply current (power-saving mode) - 18 - mA
Dynamic performance DAC
(THD + N)Y/S total harmonic distortion plus fs = 44.1 kHz;
noise-to-signal ratio RL=5kQ
at input signal of |- -85 -80 dB
1kHz (0 dB) - 0.0056 [0.01 |%
at input signal of |- -30 -20 dB
1kHz (-60dB)  |_ 3.2 100 |%
S/IN signal-to-noise ratio at bipolar zero A-weighted at 90 95 - dBA
code 0000H
VES(0)(rms) full-scale output voltage (RMS value) |[Vpp=3.3V - 0.66 - \
General characteristics
fisample) audio sample input frequency 5 - 55 kHz
Tamb operating ambient temperature 0 25 70 °C
Note
1. All Vpp and Vgg pins must be connected to the same supply or ground respectively.
ORDERING INFORMATION
TYPE PACKAGE
NUMBER NAME DESCRIPTION VERSION
UDA1321T S0O28 plastic small outline package; 28 leads; body width 7.5 mm SOT136-1
UDA1321 SDIP32 | plastic shrink dual in-line package; 32 leads (400 mil) SOT232-1
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Universal Serial Bus (USB)

Digital-to-Analog Converter (DAC)
BLOCK DIAGRAM
D+ D-
6 5
TC|22
ANALOG FRONT END
RTCB|23 0B
sHTCB |4 ™
USB-PROCESSOR <:>
GP4/BCKO |3
GP3/WSO |2
GP2/DO | 1
GP1/DI |28 DIGITAL 1/O <:>
GPO/BCKI | 24
GPswsl |25
MIGRO- 26 | GPe/SCL
{; CONTROLLER | 27|GP7/sDA
:i) FIFO
fs_inJ L
SAMPLE
FREQUENCY :> AUDIO FEATURE <:
GENERATOR PROCESSING DSP
1s_ini}
M UPSAMPLE FILTERS
Mfs_in{} 10| VopE
V.
Vssx |11 VARIABLE HOLD REGISTER _9f7ssE
8|Vssi
XTAL1[12
XTAL2|13 | OSC | TIMING ‘2st{} UDA1321T 7| Vool
v
Vi 20]VDDO
Dox 114 3th ORDER Y
NOISE SHAPER S
17| VDDA
16| VssA N
LEFT RIGHT
VOUTL | 21 Z DAC DAC h 18| VOUTR
+ [ /
REFERENCE
VOLTAGE
15
LVref MGG999

%

Fig.1 Block diagram SO28 pinning.

1997 Jun 18 299



Philips Semiconductors

Preliminary specification

Universal Serial Bus (USB)

Digital-to-Analog Converter (DAC) UDA1321
PINNING
PIN PIN
SYMBOL spIP32 | so28 /0 DESCRIPTION
GP2/DO 1 1 1/0 | general purpose pin/data output pin for extra DSP chip (digital)
GP3/WSO 2 2 I/O | general purpose pin/master word select output pin for extra DSP chip (digital)
GP4/BCKO 3 3 1/0 | general purpose pin/master bit clock output pin for extra DSP chip (digital)
SHTCB 4 4 1| shift clock TCB (active HIGH; digital)
5 - |n.c.
D- 6 5 /0 | negative data line of the differential data bus conforming to the USB-standard
(analog)
D+ 7 6 /0 | positive data line of the differential data bus conforming to the USB-standard
(analog)
Vppi 8 7 — | digital supply digital core
Vssi 9 8 — | digital ground core
Vsse 10 9 - | digital ground I/O pads
VppE 11 10 - | digital supply 1/O pads
12 - |n.c.
Vssx 13 11 — | crystal oscillator ground
XTAL1 14 12 | | crystal connection (analog)
XTAL2 15 13 O | crystal connection (analog)
Vpbx 16 14 — | supply crystal oscillator
' 17 - |nec.
Viet 18 15 || Vet output pin (analog)
Vssa 19 16 - | analog ground
Vpbpa 20 17 analog supply
VOUTR 21 18 O |voltage output pin right channel (analog)
Vsso 22 19 - | opamp ground
Vbpoo 23 20 — | opamp supply
VOUTL 24 21 O | voltage output pin left channel (analog)
TC 25 22 I | test control pin (active HIGH; analog)
RTCB 26 23 I |asynchronous reset TCB (active HIGH; digital)
GPO/BCKI 27 24 /0 | general purpose pin (digital)
28 - |nc.
GP5/WSI 29 25 I/O | general purpose pin (digital)
GP6/SCL 30 26 /0 | general purpose pin/clock line I2C-bus (digital)
GP7/SDA 31 27 /O | general purpose pin/data line I2C-bus (digital)
GP1/DI 32 28 /0 | general purpose pin/data input pin from extra DSP chip (digital)
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Universal Serial Bus (USB)

Digital-to-Analog Converter (DAC) UDA1321
P20 1] YU g een
GP2/DO [1 | U 28] GP1/DI GP3WSO Z [31] GP7/sDA
GP3/WSO [ 2| 27] GP7/SDA GP4/BCKO [ 3| [30] GPe/sCL
GP4/BCKO [3 | 26] GP6/SCL SHTCB [4] 29] GPSWSI
SHTCB [4 25| GPS/WSI ne.[5] 28] n.c.
D_E 24] GPO/BCK! D-[6]] 27] GPO/BCKI
o+ [6] 23] RTCB o+ [7] 26] RTCB
Voo [7 22| TC Vo1 [8] 25] TC
Ve % UDA1321T g voutL ves 2] ubatazt L -
vsse [9] 20] Vbpo Vsse [10) 23] Vopo
Voo [19] [19] Vsso Voo [11] 22] Vsso
Vssx [11] 18] vouTR nc.[12] [21] vouTR
XTAL1 [12] 17] Vppa Vgsx (i3] 2] VoA
XTAL2 [13] 6] Vssa xTAL1 [14] 19] Vssa
voox [14] 15] Vet xTAL2 [15] 18] Viet
MGG998 Vppx |16 n.c.

Fig.2 Pin configuration SO28.

MBK135

Fig.3 Pin configuration SDIP32.
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Preliminary specification

Low-voltage low-power stereo audio

CODEC with DSP features

UDA1340

FEATURES

General

e Low power consumption

e 3.0 V power supply

256, 384 and 512fs system clock

Small package size (SSOP28)

ADC plus integrated high pass filter to cancel DC offset

Overload detector for easy record level control
Separate power control for ADC and DAC
Integrated digital filter plus DAC

No analog post filter required for DAC

Easy application

Functions controllable by microcontroller interface.

Multiple format input interface

¢ 12S-bus, MSB-justified and LSB-justified format
compatible

o 1fs input and output format data rate.

DAC digital sound processing

¢ Digital volume control
¢ Digital tone control, bass boost and treble

¢ dB-linear volume and tone control (low microcontroller
load)

» Digital de-emphasis for 32, 44.1 and 48 kHz fg
o Soft mute.

Advanced audio configuration

» Stereo single-ended input configuration

o Stereo line output (under microcontroller volume
control)

e Power-down click prevention circuitry
* High linearity, dynamic range, low distortion.

ORDERING INFORMATION

BITSTREAM CONVERSION

GENERAL DESCRIPTION

The UDA1340 is a single-chip stereo Analog-to-Digital
Converter (ADC) and Digital-to-Analog Converter (DAC)
with signal processing features employing bitstream
conversion techniques. The low power consumption and
low voltage requirements make the device eminently
suitable for use in low-voltage low-power portable digital
audio equipment which incorporates recording and
playback functions.

The UDA1340 supports the 12S-bus data format with word
lengths of up to 20 bits, the MSB-justified data format with
word lengths of up to 20 bits and the LSB justified serial
data format with word lengths of 16, 18 and 20 bits.

The UDA1340 has special sound processing features in
playback mode, de-emphasis, volume, bass boost, treble,
and soft mute, which can be controlled via the
microcontroller interface.

TYPE PACKAGE
NUMBER NAME DESCRIPTION VERSION
UDA1340M SSOP28 | plastic shrink small outline package; 28 leads; body width 5.3 mm SOT341-1
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Low-voltage low-power stereo audio

CODEC with DSP features UDA1340
QUICK REFERENCE DATA
symeoL | PARAMETER | conomons | miN. | TYP. | mAX. | uNIT
Supply
VDpDA(ADC) ADC analog supply voltage 2.7 3.0 3.6 \
VDDA(DAC) DAC analog supply voltage 2.7 3.0 3.6 \"
Vbbo operational amplifiers supply voltage 2.7 3.0 3.6 \
Vpoo digital supply voltage 2.7 3.0 3.6 \
Ippa(aDC) ADC supply current - 4.5 - mA
IbbADAC) DAC supply current - 3.5 - mA
lobo operational amplifier supply current - 4 - mA
lobp digital supply current - 6 - mA
Ipp(ADC) digital ADC power-down supply current - 3 - mA
Ipp(pAC) digital DAC power-down supply current — 3 . mA
Tamb operating ambient temperature -20 - +85 °C
Analog-to-digital converter
Vi(rms) input voltage (RMS value) - 0.8 - \'
(THD + N)/S | total harmonic distortion plus at0dB - -85 -80 dB
noise-to-signal ratio at-60 dB; A-weighted |- -35 -30 dBA
S/N signal-to-noise ratio Vi=0V; A-weighted - 95 - dBA
Ocs channel separation - 100 - dB
Digital-to-analog converter
Vo(rms) output voltage (RMS value) - 0.8 - Y
(THD + N)/S | total harmonic distortion plus at0dB - -85 -80 dB
noise-to-signal ratio at-60 dB; A-weighted |- 35 |- dBA
S/N signal-to-noise ratio code = 0; A weighted |- 100 - dBA
Olcs channel separation - 100 - dB
Power performance
Pappa power consumption in record and - 54 - mwW
playback mode
Ppa power consumption in playback only - 33 - mwW
mode
Pap power consumption in record only - 27 - mwW
mode
Ppp power consumption in power-down - 6 - mWwW
mode

1997 Jul 09 303



Philips Semiconductors
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Low-voltage low-power stereo audio

CODEC with DSP features
BLOCK DIAGRAM
VDDA(ADC) VSSA(ADC) VapcP  VADCN Vref(A)
| | | |
B 11 17 le l4
3 I /‘ 5
VINL L l/ | J <« VINR
1 1
ADC ADC
8
‘ 1 —1— TEST1
2
Voo —] 10 UDA1340 l DECIMATION FILTER 2] e
| |
Vean 11 204, tsrs
SSD DC-CANCELLATION FILTER _—]
18 P | I 13
DATAO - < L3MODE
BoK g TERFACE | —]  L3BUS 1 acLock
ws 17 - DIGITAL INTER INTERFACE -
paTAl —}12 > < L3DATA
' L 121 svscik
OVERFL /2 DSP FEATURES
| L
INTERPOLATION FILTER
I [
NOISE SHAPER
| [
DAC DAC
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Fig.1 Block diagram.
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Low-voltage low-power stereo audio

CODEC with DSP features UDA1340

PINNING

SYMBOL | PIN Description

Vssaabc) 1 | ADC analog ground

VbpA(aDC) 2 | ADC analog supply voltage

VINL 3 | ADC input left

Viet(a) 4 | ADC reference voltage

VINR 5 | ADC input right U

VapcN 6 | ADC negative reference voltage Vssagaoc) L1 28] Vref(D)
Vaoce 7 | ADC positive reference voltage Vopaaoc) [2] 27] vsso
TEST1 8 |test control 1 (pull-down) VINL 3] 26| VOUTL
OVERFL 9 |overload flag output Vretia) 4] 25] Vppo
Vopp 10 | digital supply voltage VINR [ 5 | 24] VOUTR
Vssp 11 | digital ground Vaoon [6] 23] VoaAC)
SYSCLK 12 | system clock 256, 384 or 512f; Vaoce [7] Z] VSSADAC)
L3MODE 13 | L3-bus mode input UDA1340

L3CLOCK | 14 |L3-bus clock input TesT1 8] 21 TesT2
L3DATA 15 | L3-bus data input OVERFL E 20| TEST3
BCK 16 | bit clock input VbpD lE [19] DATAI
WS 17 | word selection input Vssp E 18] DATAO
DATAO 18 |data output svscLk [12] [177] ws
DATAI 19 |datainput L3MODE E [76] BoK
TEST3 20 |test output LscLock [72 L3DATA
TEST2 21 |test control 2 (pull-down)

VssA(DAC) 22 | DAC analog ground moasas
VbpA(DAC) 23 | DAC analog supply voltage

VOUTR 24 | DAC output right

Vbpo 25 | operational amplifier supply voltage

VOUTL 26 | DAC output left

Vsso 27 | operational amplifier ground Fig.2 Pin configuration.
Vrei(D) 28 | DAC reference voltage
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DATA HANDBOOK SYSTEM

Philips Semiconductors data handbooks contain all
pertinent data available at the time of publication and each
is revised and reissued regularly.

Loose data sheets are sent to subscribers to keep them
up-to-date on additions or alterations made during the
lifetime of a data handbook.

Catalogues are available for selected product ranges
(some catalogues are also on floppy discs).

Our data handbook titles are listed here.

Integrated circuits

Book  Title

1COo1 Semiconductors for Radio, Audio and CD/DVD
Systems

1C02 Semiconductors for Television and Video
Systems

IC03  Semiconductors for Wired Telecom Systems

1C04 HE4000B Logic Family CMOS

1C05 Advanced Low-power Schottky (ALS) Logic

1C06 High-speed CMOS Logic Family

IC11 General-purpose/Linear ICs

IC12  12C Peripherals

IC13 Programmable Logic Devices (PLD)

IC14 8048-based 8-bit Microcontrollers

IC15 FAST TTL Logic Series

IC16 CMOS ICs for Clocks and Watches

1IC17 Semiconductors for Wireless Communications

IC18 Semiconductors for In-Car Electronics

1IC19 ICs for Data Communications

1C20 80C51-based 8-bit Microcontrollers

1C22 Multimedia ICs

1C23 BiCMOS Bus Interface Logic

IC24  Low Voltage CMOS & BiCMOS Logic

1C25 16-bit 80C51XA Microcontrollers
(eXtended Architecture)

IC26 Integrated Circuit Packages

IC27  Complex Programmable Logic Devices

1997 Sep 26

Discrete semiconductors

Book
SCO1
SC02
SC03
SCo4
SCO05
SC06

SCo7
SC13a

SC13b

SC14
SC16
SC17

SC18
SC19

Title

Small-signal and Medium-power Diodes
Power Diodes

Thyristors and Triacs

Small-signal Transistors

Video Transistors and Modules for Monitors
High-voltage and Switching

NPN Power Transistors

Small-signal Field-effect Transistors
PowerMOS Transistors

including TOPFETs and IGBTs
Small-signal and Medium-power MOS
Transistors

RF Wideband Transistors

Wideband Hybrid IC Modules
Semiconductor Sensors

Discrete Semiconductor Packages

RF & Microwave Power Transistors,
RF Power Modules and Circulators/Isolators

MORE INFORMATION FROM PHILIPS SEMICONDUCTORS?
For more information about Philips Semiconductors data
handbooks, catalogues and subscriptions contact your
nearest Philips Semiconductors national organization,
select from the address list on the back cover of this
handbook. Product specialists are at your service and
enquiries are answered promptly.
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OVERVIEW OF PHILIPS COMPONENTS
DATA HANDBOOKS

Our sister product division, Philips Components, also has
a comprehensive data handbook system to support their
products. Their data handbook titles are listed here.

Display components

Book  Title

DCO01  Colour Television Tubes

DCO02 Monochrome Monitor Tubes and Deflection Units

DCO03 Television Tuners, Coaxial Aerial Input
Assemblies

DC04  Colour Monitor and Multimedia Tubes

DC05 Wire Wound Components

Magnetic products
MANA Qnft Earritoe

MAO3 Piezoelectric Ceramics
Specialty Ferrites
MAO4  Dry-reed Switches

Passive components

PAO1  Electrolytic Capacitors

PAO2 Varistors, Thermistors and Sensors

PAO3  Potentiometers

PAO4  Variable Capacitors

PA0O5 Film Capacitors

PA06 Ceramic Capacitors

PAOBA Surface Mounted Ceramic Multilayer Capacitors
PA08 Fixed Resistors

PA10  Quartz Crystals

PA11  Quartz Oscillators

1997 Sep 26

MORE INFORMATION FROM PHILIPS COMPONENTS?

For more information contact your nearest Philips
Components national organization shown in the following list.

Australia: NORTH RYDE, Tel. (02) 9805 4455, Fax. (02) 9805 4466.
Austria: WIEN, Tel. (01) 601 01 12 41, Fax. (01) 60 101 12 11.

Belarus: MINSK, Tel. (5172) 200 924/733, Fax. (5172) 200 773.
Benelux: EINDHOVEN, Tel. (+31 40) 2783 749, Fax. (+31 40) 2788 399.
Brazil: SAO PAULO, Tel. (011) 821 2333, Fax. (011) 829 1849.

Canada: SCARBOROUGH, Tel. (0416) 292 5161, Fax. (0416) 754 6248.
China: SHANGHALI, Tel. (021) 6485 0600, Fax. (021) 6485 5615.
Denmark: COPENHAGEN, Tel. (32) 883 333, Fax. (31) 571 949.
Finland: ESPOO, Tel. 9 (0)-615 800, Fax. 9 (0)-615 80510.

France: SURESNES, Tel. (01) 4099 6161, Fax. (01) 4099 6493.
Germany: HAMBURG, Tel. (040) 2489-0, Fax. (040) 2489 1400.
Greece: TAVROS, Tel. (01) 4894 339/(01) 4894 239, Fax. (01) 4814 240.
Hong Kong: KOWLOON, Tel. 2784 3000, Fax. 2784 3003.

India: MUMBALI, Tel. (022) 4930 311, Fax. (022) 4930 966/4950 304.
Indonesia: JAKARTA, Tel. (021) 794 0040, Fax. (021) 794 0080.

Ireland: DUBLIN, Tel. (01) 76 40 203, Fax. (01) 76 40 210.

Israel: TEL AVIV, Tel. (03) 6450 444, Fax. (03) 6491 007.

Italy: MILANO, Tel. (02) 6752 2531, Fax. (02) 6752 2557.

Japan: TOKYO, Tel. (0) 3 3740 5135, Fax. (0) 3 3740 5035.

Korea (Republic of): SEOUL, Tel. (02) 709 1472, Fax. (02) 709 1480.
Malaysia: PULAU PINANG, Tel. (03) 750 5213, Fax. (03) 757 4880.
Mexico: EL PASO, Tel. (915) 772 4020, Fax. (915) 772 4332.

New Zealand: AUCKLAND, Tel. (09) 815 4000, Fax. (09) 849 7811.
Norway: OSLO, Tel. (22) 74 8000, Fax. (22) 74 8341.

Pakistan: KARACHI, Tel. (021) 587 4641-49,

Fax. (021) 577 035/(021) 587 4546.

Philippines: MANILA, Tel. (02) 816 6345, Fax. (02) 817 3474.

Poland: WARSZAWA, Tel. (022) 612 2594, Fax. (022) 612 2327.
Portugal: LINDA-A-VELHA, Tel. (01) 416 3160/416 3333,

Fax. (01) 416 3174/416 3366.

Russia: MOSCOW, Tel. (095) 755 6918, Fax. (095) 755 6919.
Singapore: SINGAPORE, Tel. 350 2000, Fax. 355 1758.

South Africa: JOHANNESBURG, Tel. (011) 470 5911, Fax. (011) 470 5494.
Spain: BARCELONA, Tel. (93) 301 63 12, Fax. (93) 301 42 43.

Sweden: STOCKHOLM, Tel. (+46) 8 632 2000, Fax. (+46) 8 632 2745.
Switzerland: ZURICH, Tel. (01) 488 22 11, Fax. (01) 481 77 30.
Taiwan: TAIPEI, Tel. (02) 2134 2900, Fax. (02) 2134 2929.

Thailand: BANGKOK, Tel. (02) 745 4090, Fax. (02) 398 0793.

Turkey: ISTANBUL, Tel. (0212) 279 2770, Fax. (0212) 282 6707.

United Kingdom: DORKING, Tel. (01306) 512 000, Fax. (01306) 512 345.
United States:

* JUPITER, FL, Tel. (561) 745 3300, Fax. (561) 745 3600.

* ANN ARBOR, M\,Tel. (313) 996 9400, Fax. (313) 761 2776.

* SAUGERTIES, NY, Tel. (314) 246 2811, Fax. (914) 246 0487.
Yugoslavia (Federal Republic of): BELGRADE, Tel. (0) 11 625 344/373,
Fax. (0) 11635 777.

For all other countries apply to:

Philips Components,

Marketing Communications,

P.O. Box 218,

5600 MD EINDHOVEN, The Netherlands
Fax. +31-40-2724547.
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Argentina: see South America

Australia: 34 Waterloo Road, NORTH RYDE, NSW 2113,
Tel. +61 2 9805 4455, Fax. +61 2 9805 4466

Austria: Computerstr. 6, A-1101 WIEN, P.O. Box 213, Tel. +43 160 1010,
Fax. +43 160 101 1210

tel Minsk Business Center, Bld. 3, r. 1211, Volodarski Str. 6,

SK, Tei. +375 172 200 733, Fax. +375 172 200 773
Belgium: see The Netherlands

Brazil: see South America

Bulgaria: Philips Bulgaria Ltd., Energoproject, 15th floor,

51 James Bourchier Blvd., 1407 SOFIA,

Tel. +359 2 689 211, Fax. +359 2 689 102

Canada: PHILIPS SEMICONDUCTORS/COMPONENTS, Tel. +1 800 234 7381
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: see South America

Czech Repubilic: see Austria

Denmark: Prags Boulevard 80, PB 1919, DK-2300 COPENHAGEN S,
Tel. +45 32 88 2636, Fax. +45 31 57 0044
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Tel. +358 9 615800, Fax. +358 9 61580920
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Tel. +33 1 40 99 6161, Fax. +33 1 40 99 6427

Germany: HammerbrookstraBe 69, D-20097 HAMBURG,

Tel. +49 40 23 53 60, Fax. +49 40 23 536 300

Greece: No. 15, 25th March Street, GR 17778 TAVROS/ATHENS,
Tel. +30 1 4894 339/239, Fax. +30 1 4814 240

Hungary: see Austria

India: Philips INDIA Ltd, Band Box Building, 2nd floor,

254-D, Dr. Annie Besant Road, Worli, MUMBAI 400 025,

Tel. +91 22 493 8541, Fax. +91 22 493 0966

Indonesia: see Singapore

Ireland: Newstead, Clonskeagh, DUBLIN 14,

Tel. +353 1 7640 000, Fax. +353 1 7640 200

Israel: RAPAC Electronics, 7 Kehilat Saloniki St, PO Box 18053,
TEL AVIV 61180, Tel. +972 3 645 0444, Fax. +972 3 649 1007
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Tel. +39 2 6752 2531, Fax. +39 2 6752 2557

Japan: Philips Bldg 13-37, Kohnan 2-chome, Minato-ku, TOKYO 108,
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