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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 substancesthat, 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 respect to 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 asdomesticwaste is
usually not permitted.




Semiconductors for Television
and Video Systems

PREFACE

INDEX

SELECTION GUIDE
GENERAL

DEVICE DATA

DATA HANDBOOK SYSTEM

CONTENTS
Page

3

5

17

37

47

383



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

Purchase of Philips I2C components conveys a license under the Philips’ I2C patent to use the
components in the I12C system provided the system conforms to the |12C 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 I2C-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); Taipei,
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 also Product Development groups in all
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 is a supplement to the existing databook 1C02 -
Semiconductors for Television and Video Systems, and
contains the functional and alphanumeric indices for all
data sheets contained 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






INDEX



Philips Semiconductors
P R R O 0 T A N S R e L S P R O L o U O P SR T 71

Semiconductors for Television and

Ind
Video 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.

PAGE
80C528; 83C528 CMOS single-chip 8-bit microcontroller; 12C-bus
80C652; 83C652 CMOS single-chip 8-bit microcontroller; 12C-bus
* 83C145; 83C845; Microcontrollers for TV and video (MTV) 48

83C055; 87C055

83C654 CMOS single-chip 8-bit microcontroller; 12C-bus
*  84C44X; 84C64X; 84C84X 8-bit microcontrollers with OSD and VST 54

87C528 CMOS single-chip 8-bit microcontroller; 2C-bus

87C652 CMOS single-chip 8-bit microcontroller; 12C-bus

87C654 CMOS single-chip 8-bit microcontroller; 12C-bus

BA481 UHF mixer diode

BA482; BA483; BA484 Band-switching diodes

BA682; BA683 Band-switching diodes

BA792 Band-switching diode

BAT17 Schottky barrier diode

BAT18 Band-switching diode

BB119 Variable capacitance diode

BB131 VHF variable capacitance diode

BB132 VHF variable capacitance diode

BB133 VHF variable capacitance diode

BB134 UHF variable capacitance diode

BB135 UHF variable capacitance diode

BB146 UHF variable capacitance diode

BB147 VHF variable capacitance diode

BB148 VHF variable capacitance diode

BB149 UHF variable capacitance diode

BB150 VHF variable capacitance diode

BB158 VHF variable capacitance diode

BB159 UHF variable capacitance diode

BB405B UHF variable capacitance diode

BB417 UHF variable capacitance diode

BB809 VHF variable capacitance diode

BB901 VHF variable capacitance diode

BB909A; BB909B VHF variable capacitance diodes

BB910 VHF variable capacitance diode

BB911/A VHF variable capacitance diode

BBY31 UHF variable capacitance diode; satellite

BBY39 UHF variable capacitance double diode

BBY40 VHF variable capacitance diode; coupling
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BBY42

BBY62

BF420; BF422
BF421; BF423
BF457; BF458; BF459
BF469; BF471
BF470; BF472
BF483; BF485; BF487
BF486; BF488
BF547

BF583; BF585; BF587
BF588

BF720; BF722
BF721; BF723
BF747

BF857; BF858; BF859
BF869; BF871
BF870; BF872
BF904; BF904R
BF989

BF990A

BF991

BF992; BF992R
BF994S

BF996S

BF997

BF998; BF998R
BFS17

BFS17A

BFV420

BFV421

BFV469

BY228

BY328

BY8000 series
BY8100 series
BY8400 series
BYD33 series
BYV95 series
BYW54 to BYW56
NE/SA/SE5205A

1997 Jul 21

VHF variable capacitance diode; coupling
UHF variable capacitance double diode
NPN high-voltage transistors

PNP high-voltage transistors

NPN high-voltage transistors

NPN high-voltage transistors

PNP high-voltage transistors

NPN high-voltage transistors

PNP high-voltage transistors

NPN 1 GHz wideband transistor

NPN high-voltage transistors

PNP high-voltage transistors

NPN high-voltage transistors

PNP high-voltage transistors

NPN 1 GHz wideband transistor

NPN high-voltage transistors

NPN high-voltage transistors

PNP high-voltage transistors
N-channel dual-gate MOS-FETs
N-channel dual-gate MOS-FET
N-channel dual-gate MOS-FET
N-channel dual-gate MOS-FET

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

Silicon N-channel dual-gate MOS-FETs
NPN 1 GHz wideband transistor

NPN 3 GHz wideband transistor

NPN high voltage transistor

PNP high voltage transistor

NPN high-voltage transistor

Damper diode

Damper diode

Fast high-voltage soft-recovery controlled avalanche rectifiers
Very fast high-voltage soft-recovery controlled avalanche rectifiers

Fast high-voltage soft-recovery rectifiers

Fast soft-recovery controlled avalanche rectifiers
Fast soft-recovery controlled avalanche rectifiers

Controlled avalanche rectifiers
Wide-band high-frequency amplifier

7
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NE/SA5204A Wide-band high-frequency amplifier

NE/SA5209 Wide-band variable gain amplifier

NE/SE5539 High frequency operational amplifier

NE5592 Video amplifier

NE592 Video amplifier

PCA84C122; C222; C422; 8-bit microcontrollers for remote control transmitters 59

C622; C822

PCA84C646; PCA84C846 Microcontrollers for TV tuning control and OSD application 65

PCA84C922; PCA84C923 Microcontrollers for universal infrared remote transmitter applications 71

PCA8514 Stand-alone OSD 79

PCA8515 Stand-alone OSD 84

PCA8521 Infrared remote control transmitter RC5 89

PCA8581; PCA8581C 128 x 8-bit EEPROM with I2C-bus interface

PCB2421 1K dual mode serial EEPROM

PCB8517 Stand-alone OSD for monitor applications

PCE84C486; PCE84C487 Microcontrollers for digital auto-sync and VST TV controller applications

PCE84C882 Microcontroller for monitor OSD and auto-sync applications

PCE84C886 Microcontroller for monitor OSD and auto-sync applications

PCF1303T 18-element bar graph LCD driver

PCF2116 family LCD controller/drivers

PCF84C12A;PCF84C22A; 8-bit microcontroller

PCF84C42A

PCF84C21A;PCF84C41A; Telecom microcontroller

PCF84C81A

PCF84C85A Microcontroller with extended 1/0

PCF84CxxxA family 8-bit microcontrollers 93

PCF85116-3 2048 x 8-bit CMOS EEPROM with I12C-bus interface

PCF8558 Universal LCD driver for small graphic panels

PCF8566 Universal LCD driver for low multiplex rates

PCF8570 256 x 8-bit static low-voltage RAM with [2C-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 I2C-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 Clock/calendar with 240 x 8-bit RAM

PCF85xxC-2 family

1997 Jul 21

256 to 1024 x 8-bit CMOS EEPROMSs with I2C-bus interface
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SAA1064
SAA1101
SAA1300
SAA1310
SAA2510
SAA3004
SAA3008
SAA3010
SAA4700
SAA4700T

*  SAA4945H
SAA4952WP
SAA4970T
SAA4981

*  SAA4990H

*  SAA4995WP
SAA4996H
SAA4997H
SAA5191
SAA5231
SAA5246A
SAA5249

SAA5250

SAA5252

* SAA5254

*  SAA5281
SAA5288
SAA5290
SAA5355

* SAA5700

*  SAA5x9x family
SAA7110; SAA7110A
SAA7111
SAA7111A
SAA7112
SAA7120; 7121
SAA7124; 7125

SAA7140A; SAA7140B

1997 Jul 21

4-digit LED-driver with 12C-bus interface
Universal sync generator (USG)

Tuner switching circuit

Control interface for VHS video recorders

Video CD (VCD) decoder

Remote control transmitter
Infrared remote control transmitter (RECS 80 low voltage)
Infrared remote control transmitter RC-5

VPS dataline processor
VPS dataline processor

LIne MEmory noise Reduction IC (LIMERIC)

Memory controller

Econumical video processing IC (ECOBENDIC)
Monolithic integrated 16 : 9 compressor
Progressive scan-Zoom and Noise reduction IC (PROZONIC)

PANorama-IC (PAN-IC)

Motion Adaptive Colour Plus And Control IC (MACPACIC) for PALplus
VErtical Reconstruction IC (VERIC) for PALplus

Teletext video processor
Teletext video processor

Integrated VIP and Teletext (IVT1.0)
Integrated VIP and Teletext with Background Memory Controller

(IVT1.1BMCX)

Interface for data acquisition and control (for multi-standard teletext

systems)

Line twenty-one acquisition and display (LITOD)

Integrated VIP and teletext decoder (IVT1.1X)

Integrated Video input processor and Teletext decoder (IVT1.8%)
TV microcontroller with full screen On Screen Display OSD
One-page Economy Teletext/TV microcontroller (ETT1.1)
Single-chip colour CRT controller (FTFROM)

Chinese Character System Teletext (CCST) decoder

Economy teletext and TV microcontrollers

One Chip Front-end 1 (OCF1)

Video Input Processor (VIP)

Enhanced Video Input Processor (EVIP)

Decoder with High-Performance Scaler (HPS) for Image Port (PELICAN)
Digital Video Encoder (ConDENC)

Digital Video Encoder (ECO-DENC)

high performance scaler (HPS)

PAGE

97

101
106

110
114

120
125
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SAA7151B Digital multistandard colour decoder with SCART interface

(DMSD2-SCART)

SAA7152 Digital Video Comb Filter (DCF)

SAA7157 Clock signal generator circuit for digital TV systems (SCGC)

SAA7165 Video Enhancement and Digital-to-Analog processor (VEDA2)

SAA7182A; SAA7183A Digital Video Encoder (EURO-DENC2)

SAA7184; 7185B Digital Video Encoders (DENC2-M6)

SAA7185 Digital Video Encoder (DENC2)

SAA7187 Digital video encoder (DENC2-SQ)

SAA7196 Digital video decoder, Scaler, and Clock generator (DESCPro)

SAA7199B Digital Video Encoder (DENC) GENLOCK-capable

SAA7201 Integrated MPEG2 AVG decoder

SAA7205H MPEG-2 systems demultiplexer 134

SAA7206H DVB compliant descrambler 142

SAA7207H Reed Solomon decoder IC

SAA7282 Terrestrial Digital Sound Decoder (TDSD2)

SAA7283 Terrestrial Digital Sound Decoder (TDSD3)

SAA7284 Terrestrial digital sound decoder for conventional intercarrier PLL-IF

systems

SAA8110G Digital Signal Processor (DSP) for cameras 148

SAA9740H Advanced Auto Control Function (A2CF)

SAA9750H Camera Digital Signal Processor (CAMDSP)

SAB6456; SAB6456T Sensitive 1 Ghz divide-by-64/divide-by-256 switchable prescaler 154

SAB9075H Picture-in-Picture (PIP) controller for NTSC

SAB9076H Picture In Picture (PIP) controller 156

TBA120U Sound |.F. amplifier/demodulator for TV

TDA1013B 4 W audio power amplifier with DC volume control

TDA1015 1 to 4 W audio power amplifier

TDA1015T 0,5 W audio power amplifier

TDA1023/T Proportional-control triac triggering circuit

TDA1029 Signal-sources switch

TDA1082 East-West correction driver circuit

TDA1514A 50 W high performance hi-fi amplifier

TDA1521; TDA1521Q
TDA1521A
TDA1524A

TDA1526

TDA2545A
TDA2546A

TDA2549

TDA2579B

1997 Jul 21

2 x 12 W hi-fi audio power amplifier

2 x 6 W hi-fi audio power amplifier

Stereo-tone/volume control circuit

Stereo-tone/volume control circuit

Quasi-split-sound circuit

Quasi-split-sound circuit with 5,5 MHz demodulation

IF amplifier and demodulator for multistandard TV receivers
Horizontal/vertical synchronization circuit

10
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TDA2579C
TDA2595
TDA2611A
TDA2613

TDA2614

TDA2615

TDA2616; TDA2616Q
TDA2653A
TDA3504

TDA3505; TDA3506
TDA3508
TDA3566A
TDA3567
TDA3592A

TDA3653B; TDA3653C

TDA3654; TDA 3654Q
TDA3803A

TDA3810

TDA3843

TDA3845 ; TDA3845T
TDA3856

TDA3857

TDA3858

TDA3866

TDA3867T

TDA4510

TDA4555; TDA4556
TDA4557

TDA4565

TDA4566

TDAA4570

TDA4650

TDA4651
TDA4657
TDA4662
TDA4665
TDA4671
TDA4680
TDA4780
TDA4800

1997 Jul 21

Synchronization circuit with synchronized vertical divider system for 60 Hz

Horizontal combination

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 amplifier with mute

Vertical deflection circuit; large screen colour TV

Video control combination circuit

Video control combination circuit with automatic cut-off control
Video control combination circuit with automatic cut-off control
PAL/NTSC decoder

NTSC decoder

SECAM-PAL transcoder

Vertical deflection and guard circuit (90 o)

Vertical deflection and guard circuit (110 o)

Stereo/dual TV sound decoder circuit

Spatial, stereo and pseudo-stereo sound circuit
Sound-IF circuit for TV AM-sound standard L and L’
Quasi-split sound circuit and AM demodulator
Quasi-split sound processor for all standards
Quasi-split sound processor with two FM demodulators
Quasi-split sound processor for all standards
Quasi-split sound processor for all standards
Quasi-split sound processor with two FM demodulators
PAL decoder

Multistandard decoder

Multistandard decoder

Colour transient improvement circuit

Colour transient improvement circuit

NTSC decoder

Multistandard colour decoder, with negative colour difference output

signals

Multistandard colour decoder with negative colour difference output signals

Generic multi-standard decoder

Baseband delay line

Baseband delay line

Picture Signal Improvement (PSlI) circuit

Video processor with automatic cut-off and white level control

RGB video processor with automatic cut-off control and gamma adjust

Vertical deflection circuit for monitor applications

11
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TDA4820T Sync separation circuit for video applications
TDA4850 Horizontal and vertical deflection controller for VGA/XGA and
multi-frequency monitors
TDA4851 Horizontal and vertical deflection controller for VGA/XGA and autosync
monitors
TDA4852 Horizontal and vertical deflection controller for autosync monitors
TDA4855 Autosync Deflection Controller (ASDC)
TDA4858 Economic Autosync Deflection Controller EASDC
TDA4860 Vertical deflection power amplifier for monitors
TDA4861 Vertical deflection power amplifier for monitors
TDA4866 Full bridge current driven vertical deflection booster
TDA4881 Advanced monitor video controller
TDA4882 Advanced monitor video controller for OSD
TDA4884 Three gain control video pre-amplifier for OSD
TDA5140A Brushless DC motor drive circuit
TDA5141 Brushless DC motor drive circuit
TDA5142T Brushless DC motor drive circuit
TDA5143T Brushless DC motor drive circuit
TDA5144T Brushless DC motor drive circuit
TDA5145 Brushless DC motor drive circuit
*  TDAS5330T VHF, UHF and Hyperband mixer/oscillator for TV and VCR 3-band tuners 163
* TDA5332T Double mixer/oscillator for TV and VCR tuners 166
* TDA5630; TDA5631 9 V VHF, hyperband and UHF mixer/oscillator for TV and VCR 3-band 169
tuners
* TDA5630BT 9 V VHF and UHF mixer/oscillator for TV and VCR cable tuners 172
* TDA5632; TDA5633 9 V VHF and UHF mixers/oscillators for TV and VCR cable tuners 175
TDA5634T 9 V UHF mixer/oscillator for TV and VCR tuners
TDA5636; TDA5637 9 V VHF, hyperband and UHF mixers- oscillators for TV and VCR 3-band
tuners
* TDA5636B; TDA5637B 9 V VHF, hyperband and UHF mixer/oscillator for TV and VCR 3-band 178
tuners
* TDA5731M Low power VHF, UHF and hyperband mixer/oscillator for TV and VCR 183
3-band tuners
* TDA5736; TDA5737 5V VHF, hyperband and UHF mixers/oscillators for TV and VCR 3-band 186
tuners
TDA6101Q Video output amplifier
TDA6103Q Triple video output amplifier
TDA6106Q Video output amplifier
TDA6111Q Video output amplifier
* TDAB402; TDAG402A; 5 V mixer/oscillator and synthesizer for cable TV and VCR 2-band tuners 190

TDA6403; TDA6403A
TDA6800; TDA6800T

1997 Jul 21

Video modulator circuit
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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 Mono BTL audio amplifier with DC volume control

TDA7053 2 x 1 W portable/mains-fed stereo power amplifier

TDA7053A Stereo BTL audio output amplifier with DC volume control

TDA7056 3 W mono BTL audio output amplifier 195

TDA7056A 3 W mono BTL 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

TDAB8000; TDA800OT Smart card interface 197

TDA8001 Smart card interface

TDA8002 IC card interface 200

TDA8005 Low power smart card coupler 205

TDA8010M; TDA8010AM  Low power mixers/oscillators for satellite tuners 212

TDA8012M Low power PLL FM demodulator for satellite TV receivers 215

TDA8040T Quadrature demodulator 218

TDA8041H Quadrature demodulator controller

TDA8042M Quadrature demodulator 221

TDA8043 Satellite Demodulator and Decoder (SDD) 224

TDA8046 Multi-mode QAM demodulator 229

TDA8303; TDA8303A Small signal combination IC for black/white TV

TDA8310 PAL/NTSC colour processor for PIP applications

TDA8310A PAL/NTSC colour processor for PIP applications

TDA8315T Integrated NTSC decoder and sync processor

TDA8340; TDA8341 Television IF amplifier and demodulator

TDA8350Q DC-coupled vertical deflection and East-West output circuit 235

TDA8351 DC-coupled vertical deflection circuit

TDA8351A DC-coupled vertical deflection output circuit

TDA8356 DC-coupled vertical deflection circuit

TDAB8360; TDA8361; Integrated PAL and PAL/NTSC TV processors

TDA8362

TDA8366 12C-bus controlled PAL/NTSC TV processor

TDA837x fam one chip TV 238

TDA8376; TDA8376A 12C-bus controlled PAL/NTSC TV processors

TDAB8380A Control circuit for Switched Mode Power Supplies (SMPS)

TDA8395 SECAM decoder

TDA8415 TV and VTR stereo/dual sound processor with integrated filters and

1997 Jul 21

[2C-bus control
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TDA8416 TV and VTR stereo/dual sound processor with integrated filters and
12C-bus control
TDA8417 TV and VTR stereo/dual sound processor with integrated filters and
I2C-bus control
TDA8421 Hi-fi stereo audio processor; 12C-bus
TDA8424 Hi-fi stereo audio processor; 12C-bus
TDA8425 Hi-fi stereo audio processor; 12C-bus
TDA8426 Hi-fi stereo audio processor; 12C-bus
TDA8433 Deflection processor for computer controlled TV receivers
TDA8440 Switch for CTV receivers
TDA8442 I2C-bus interface for colour decoders
TDA8443A I2C-bus controlled YUV/RGB switch
TDA8444 Octuple 6-bit DAC with 12C-bus
TDA8446 Fast RGB/YC switch for digital decoding
TDA8501 PAL/NTSC encoder
TDA8505 SECAM encoder
TDA8540 4 x 4 video switch matrix
TDA8541 1 W BTL audio amplifier
TDA8542 2 x 1 W BTL audio amplifier
TDA8559 Low-voltage stereo headphone amplifier
* TDA8580 Multi-purpose power amplifier 249
TDA8601 RGB/YUV and fast blanking switch
* TDA8702 8-bit video digital-to-analog converter 253
TDA8703 8-bit high-speed analog-to-digital converter
TDA8705 6-bit high-speed dual Analog-to-Digital Converter (ADC)
*  TDA8705A 6-bit high-speed dual Analog-to-Digital Converter (ADC) 256
TDA8706 6-bit analog-to-digital converter with multiplexer and clamp
*  TDAB8706A 6-bit analog-to-digital converter with multiplexer and clamp 259
* TDA8707 Triple RGB 6-bit video analog-to-digital interface 262
* TDA8708A Video analog input interface 266
TDA8708B Video analog input interface
*  TDAS8709A Video analog input interface 269
TDA8712; TDF8712 8-bit digital-to-analog converters
* TDA8714 8-bit high-speed analog-to-digital converter 272
TDA8716 8-bit high-speed analog-to-digital converter
TDA8718 8-bit high-speed analog-to-digital converter
* TDA8722 I2C-bus programmable modulator for negative video modulation and FM 276
sound
* TDA8725T Antenna signal processor 280
TDA8730 PLL FM demodulator for DBS signals
TDA8732 NICAM-728 demodulator (NIDEM)

1997 Jul 21
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TDA8735 PLL frequency synthesizer
TDA8740; TDA8740H Satellite sound circuit with noise reduction
TDA8741; TDA 8741H Satellite sound circuit with noise reduction
TDA8745 Satellite sound receiver with 12C-bus control
* TDA8752 Triple high speed Analog-to-Digital Converter (ADC) 283
TDA8753A YUV 8-bit analog-to-digital interface
TDA8755 YUV 8-bit video low-power analog-to-digital interface
* TDA8758 YC 8-bit low-power analog-to-digital video interface 292
TDA8760 10-bit high-speed analog-to-digital converter
TDA8761A 9-bit analog-to-digital converter for digital video
* TDAB8762A 10-bit high-speed low-power analog-to-digital converter 296
TDA8763 10-bit high-speed low-power ADC with internal reference regulator
* TDA8763A 10-bit high-speed low-power ADC 299
* TDA8766 10-bit high-speed 2.7 to 5.25 V analog-to-digital 303
* TDA8767 12-bit high-speed analog-to-digital converter 306
TDA8771A Triple 8-bit video Digital-to-Analog Converter (DAC)
* TDA8772; TDA8772A Triple 8-bit video digital-to-analog converter 310
* TDA8775 Triple 10-bit video Digital-to-Analog Converter (DAC) 316
TDA8776 10-bit, 500 Msps Digital-to-Analog Converter (DAC)
* TDA8776A 10-bit, 1000 Msps Digital-to-Analog Converter (DAC) 320
* TDA8779 10-bit converter interface (ADC/DAC) for quadrature transceiver 323
TDA8785 8-bit high-speed analog-to-digital converter with gain and offset controls
* TDA8786; TDA8786A 10-bit analog-to-digital interface for CCD cameras 327
* TDA8790 8-bit, 40 Msps 2.7 to 5.5 V universal analog-to-digital converter 331
TDA8792 3.3 W, 25 MHz 8-bit analog-to-digital converter (ADC)
TDA9141 PAL/NTSC/SECAM decoder/sync processor
TDA9143 12C-bus controlled, alignment-free PALUNTSC/SECAM decoder/sync
processor
TDA9144 12C-bus controlled alignment-free PAL/NTSC/SECAM decoder/sync
processor with PALplus helper demodulator
TDA9150B Programmable deflection controller
TDA9151B Programmable deflection controller
* TDA9160 PAL/NTSC/SECAM decoder/sync processor 334
* TDA9170 YUV picture improvement processor based on histogram modification 337
TDA9171 YUV picture improvement processor based on histogram modification and
blue stretch
TDA9176 Luminance Transient Improvement (LTI) IC
TDA9177 YUV transient improvement processor
TDA9615H Audio processor for VHS hi-fi
TDA9725 Y/C automatic adjustment processor (VHS standard)
TDA9800 VIF-PLL demodulator and FM-PLL detector
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TDA9802 Multi-standard VIF-PLL demodulator and FM-PLL detector

TDA9806 Multistandard VIF-PLL and FM-PLL demodulator

TDA9808 Single standard VIF-PLL with QSS-IF and FM-PLL demodulator

TDA9810 Multistandard VIF-PLL with QSS-IF and AM demodulator

TDA9811 VIF-PLL with QSS-IF and dual FM-PLL demodulator

TDA9812 Multistandard VIF-PLL and FM-PLL/AM demodulator

TDA9813T VIF-PLL with QSS-IF and dual FM-PLL demodulator

TDA9814T Multistandard VIF-PLL with QSS-IF and dual FM-PLL/AM demodulator

TDA9815 Multistandard/MAC VIF-PLL with QSS-IF and dual FM-PLL/AM

demodulator

TDA9817; TDA9818 Single/multistandard VIF/SIF-PLL and FM-PLL/AM demodulators

TDA9819 Multistandard vision and sound-IF PLL with DVB-IF processing

TDA9820 Multistandard/dual channel TV FM intercarrier sound demodulator

TDA9821 Dual channel TV FM intercarrier sound demodulator

TDA9830 TV sound AM demodulator and audio source switch

TDA9840 TV and VTR stereo/dual sound processor with digital identification and

12C-bus control

TDA9845 TV and VTR stero/dual sound processor with digital identification

TDA9847 TV and VTR stereo/dual sound processor with digital identification

TDA9850 12C-bus controlled BTSC stereo/SAP decoder
* TDA9852 12C-bus controlled BTSC stereo/SAP decoder and audio processor 340

TDA9855 12C-bus controlled BTSC stereo/SAP decoder and audio processor

TDA9860 Universal hi-fi audio processor for TV

TDA9861 Universal hi-fi audio processor for TV

TDF8704 8-bit high-speed analog-to-digital converter

TEA1039 Control circuit for Switched Mode Power Supplies (SMPS)

TEA5582 PLL stereo decoder (BTSC system)

TSA5055T 2.5 GHz bi-directional 12C-bus controlled synthesizer
* TSA5511 1.3 GHz bi-directional I2C-bus controlled synthesizer 347
* TSA5512 1.3 GHz bi-directional 12C-bus controlled synthesizer 352
* TSA5514 1.3 GHz bi-directional I2C-bus controlled synthesizer 357
* TSA5515T 1.3 GHz bi-directional 12C-bus controlled synthesizer 361

TSA5518M 1.3 GHz bi-directional I2C-bus controlled synthesizer
*  TSA5520; TSA5521 1.3 GHz universal bus-controlled TV synthesizer ; 3-wire 365
* TSA5522 1.4 GHz I2C-bus controlled synthesizer 370
* TSA5523M 1.4 GHz I2C-bus controlled multimedia synthesizer 374
*  TSA5526; TSA5527 1.3 GHz universal bus-controlled TV synthesizers 378

uA733; 733C Differential video amplifier
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PAGE
TUNING/TUNER
Tuning
SAB6456; SAB6456T Sensitive 1 Ghz divide-by-64/divide-by-256 switchable prescaler 154
TDA8725T Antenna signal processor 280
TSA5511 1.3 GHz bi-directional 12C-bus controlled synthesizer 347
TSA5512 1.3 GHz bi-directional 2C-bus controlled synthesizer 352
TSA5514 1.3 GHz bi-directional 12C-bus controlled synthesizer 357
TSA5515T 1.3 GHz bi-directional 12C-bus controlled synthesizer 361
TSA5518M 1.3 GHz bi-directional 12C-bus controlled synthesizer
TSA5520; TSA5521 1.3 GHz universal bus-controlled TV synthesizer ; 3-wire 365
TSA5522 1.4 GHz I12C-bus controlled synthesizer 370
TSA5523M 1.4 GHz I12C-bus controlled multimedia synthesizer 374
TSA5526; TSA5527 1.3 GHz universal bus-controlled TV synthesizers 378
Tuner
BA481 UHF mixer diode
BA482; BA483; BA484 Band-switching diodes
BA682; BA683 Band-switching diodes
BA792 Band-switching diode
BAT17 Schottky barrier diode
BAT18 Band-switching diode
BF547 NPN 1 GHz wideband transistor
BF747 NPN 1 GHz wideband transistor
BFS17A NPN 3 GHz wideband transistor
BFS17 NPN 1 GHz wideband transistor
SAA1300 Tuner switching circuit
TDAS5330T VHF, UHF and Hyperband mixer/oscillator for TV and VCR 3-band 163
tuners
TDA5332T Double mixer/oscillator for TV and VCR tuners 166
TDA5630BT 9 V VHF and UHF mixer/oscillator for TV and VCR cable tuners 169
TDA5630; TDA5631 9 V VHF, hyperband and UHF mixer/oscillator for TV and VCR 169
3-band tuners
TDA5632; TDA5633 9 V VHF and UHF mixers/oscillators for TV and VCR cable tuners
TDA5634T 9 V UHF mixer/oscillator for TV and VCR tuners
TDA5636B; TDA5637B 9 V VHF, hyperband and UHF mixer/oscillator for TV and VCR 178
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TDA5636; TDA5637
TDA5731M
TDA5736; TDA5737

TDA6402; TDA6402A; TDA6403;
TDAG403A

Varicap

BB119
BB131
BB132
BB133
BB134
BB135
BB146
BB147
BB148
BB149
BB150
BB158
BB159
BB405B
BB417
BB809
BB901
BB909A; BB909B
BB910
BB911/A
BBY31
BBY39
BBY40
BBY42
BBY62

Dual gate n-channel MOSFET

BF904; BF904R
BF989
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9 V VHF, hyperband and UHF mixers- oscillators for TV and VCR
3-band tuners

Low power VHF, UHF and hyperband mixer/oscillator for TV and
VCR 3-band tuners

5V VHF, hyperband and UHF mixers/oscillators for TV and VCR
3-band tuners

5 V mixer/oscillator and synthesizer for cable TV and VCR 2-band
tuners

Variable capacitance diode

VHF variable capacitance diode

VHF variable capacitance diode

VHF variable capacitance diode

UHF variable capacitance diode

UHF variable capacitance diode

UHF variable capacitance diode

VHF variable capacitance diode

VHF variable capacitance diode

UHF variable capacitance diode

VHF variable capacitance diode

VHF variable capacitance diode

UHF variable capacitance diode

UHF variable capacitance diode

UHF variable capacitance diode

VHF variable capacitance diode

VHF variable capacitance diode

VHF variable capacitance diodes

VHF variable capacitance diode

VHF variable capacitance diode

UHF variable capacitance diode; satellite
UHF variable capacitance double diode
VHF variable capacitance diode; coupling
VHF variable capacitance diode; coupling
UHF variable capacitance double diode

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

19
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BF990A

BF991

BF992; BF992R
BF994S
BF996S

BF997

BF998; BF998R

Modulators

TDA6800; TDA6800T
TDA8722

IF

Vision IF

TDA2549
TDA3843
TDA8340; TDA8341
TDA9800
TDA9802
TDA9806
TDA9808
TDA9810
TDA9811
TDA9812
TDA9813T
TDA9814T

TDA9815

TDA9817; TDA9818
TDA9819

Sound IF
TDA2545A

TDA2546A
TDA3845 ; TDA3845T
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N-channel dual-gate MOS-FET
N-channel dual-gate MOS-FET
Silicon N-channel dual-gate MOS-FETs
N-channel dual-gate MOS-FET
N-channel dual-gate MOS-FET
N-channel dual-gate MOS-FET
Silicon N-channel dual-gate MOS-FETs

Video modulator circuit

I2C-bus programmable modulator for negative video modulation
and FM sound

IF amplifier and demodulator for multistandard TV receivers
Sound-IF circuit for TV AM-sound standard L and L
Television IF amplifier and demodulator

VIF-PLL demodulator and FM-PLL detector

Multi-standard VIF-PLL demodulator and FM-PLL detector
Multistandard VIF-PLL and FM-PLL demodulator

Single standard VIF-PLL with QSS-IF and FM-PLL demodulator
Multistandard VIF-PLL with QSS-IF and AM demodulator
VIF-PLL with QSS-IF and dual FM-PLL demodulator
Multistandard VIF-PLL and FM-PLL/AM demodulator
VIF-PLL with QSS-IF and dual FM-PLL demodulator

Multistandard VIF-PLL with QSS-IF and dual FM-PLL/AM
demodulator

Multistandard/MAC VIF-PLL with QSS-IF and dual FM-PLL/AM
demodulator

Single/multistandard VIF/SIF-PLL and FM-PLL/AM demodulators
Multistandard vision and sound-IF PLL with DVB-IF processing

Quasi-split-sound circuit
Quasi-split-sound circuit with 5,5 MHz demodulation
Quasi-split sound circuit and AM demodulator
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TDA3856 Quasi-split sound processor for all standards

TDA3857 Quasi-split sound processor with two FM demodulators

TDA3858 Quasi-split sound processor for all standards

TDA3866 Quasi-split sound processor for all standards

TDA3867T OUasi-spIit sound processor with two FM demodulators

AM demodulator

TDA9830 TV sound AM demodulator and audio source switch

FM demodulator

TBA120U Sound I.F. amplifier/demodulator for TV

TDA9820 Multistandard/dual channel TV FM intercarrier sound demodulator

TDA9821 Dual channel TV FM intercarrier sound demodulator

NICAM

TDA8732 NICAM-728 demodulator (NIDEM)

SOUND

Sound decoding - Stereo

decoder/dual language

TDAS3803A Stereo/dual TV sound decoder circuit

TDA8415 TV and VTR stereo/dual sound processor with integrated filters
and 12C-bus control

TDA8416 TV and VTR stereo/dual sound processor with integrated filters
and 12C-bus control

TDA8417 TV and VTR stereo/dual sound processor with integrated filters
and 12C-bus control

TDA9840 TV and VTR stereo/dual sound processor with digital identification
and 12C-bus control

TDA9845 TV and VTR stero/dual sound processor with digital identification

TDA9847 TV and VTR stereo/dual sound processor with digital identification

TDA9850 12C-bus controlled BTSC stereo/SAP decoder

= TDA9852 12C-bus controlled BTSC stereo/SAP decoder and audio 340

processor

TDA9855 12C-bus controlled BTSC stereo/SAP decoder and audio
processor
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NICAM

SAA7282
SAA7283
SAA7284

Sound control

TDA1029
TDA1524A
TDA1526
TDA3810
TDAB8421
TDA8424
TDA8425
TDA8426
TDA9860
TDA9861

Sound ADC

PCF8591

Sound output

TDA1013B
TDA1015T

TDA1015

TDA1514A
TDA1521A

TDA1521; TDA1521Q
TDA2611A

TDA2613

TDA2614

TDA2615

TDA2616; TDA2616Q
TDA7050T

TDA7050

TDA7052A; TDA7052AT
TDA7052B

1997 Jul 21

PAGE

Terrestrial Digital Sound Decoder (TDSD2)
Terrestrial Digital Sound Decoder (TDSD3)

Terrestrial digital sound decoder for conventional intercarrier
PLL-IF systems

Signal-sources switch

Stereo-tone/volume control circuit
Stereo-tone/volume control circuit

Spatial, stereo and pseudo-stereo sound circuit
Hi-fi stereo audio processor; I2C-bus

Hi-fi stereo audio processor; 12C-bus

Hi-fi stereo audio processor; 12C-bus

Hi-fi stereo audio processor; I2C-bus

Universal hi-fi audio processor for TV
Universal hi-fi audio processor for TV

8-bit A/D and D/A converter

4 W audio power amplifier with DC volume control
0,5 W audio power amplifier

1 to 4 W audio power amplifier

50 W high performance hi-fi amplifier

2 x 6 W hi-fi audio power amplifier

2 x 12 W hi-fi audio power amplifier

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 amplifier with mute
Low voltage mono/stereo power amplifier

Low voltage mono/stereo power amplifier

1 W BTL mono audio amplifier with DC volume control
Mono BTL audio amplifier with DC volume control
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TDA7052
TDA7053A
TDA7053
TDA7056A
TDA7056B
TDA7056
TDA7057AQ
TDA7057Q
TDA8541
TDA8542
TDAB8559
TDA8580

VISION

Colour decoding

SAA2510
TDAS3566A
TDA3567
TDAS3592A
TDA4510

TDA4555; TDA4556
TDA4557

TDA4570

TDA4650

TDA4651

TDA4655
TDA4657
TDA4662
TDA4665

TDA8376; TDA8376A

TDA8395
TDA8440
TDA8443A
TDA8446
TDA8540
TDA8601
TDA9141
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1 W BTL mono audio amplifier

Stereo BTL audio output amplifier with DC volume control

2 x 1 W portable/mains-fed stereo power amplifier

3 W mono BTL audio output amplifier with DC volume control
5 W mono BTL audio amplifier with DC volume control

3 W mono BTL audio output amplifier

2 x 5 W stereo BTL audio output amplifier with DC volume control
2 x 3 W stereo BTL audio output amplifier

1 W BTL audio amplifier

2 x 1 W BTL audio amplifier

Low-voltage stereo headphone amplifier

Multi-purpose power amplifier

Video CD (VCD) decoder
PAL/NTSC decoder
NTSC decoder
SECAM-PAL transcoder
PAL decoder
Multistandard decoder
Multistandard decoder
NTSC decoder

Multistandard colour decoder, with negative colour difference
output signals

Multistandard colour decoder with negative colour difference
output signals

Generic multi-standard decoder

Generic multi-standard decoder

Baseband delay line

Baseband delay line

[2C-bus controlled PAL/NTSC TV processors
SECAM decoder

Switch for CTV receivers

12C-bus controlled YUV/RGB switch

Fast RGB/YC switch for digital decoding

4 x 4 video switch matrix

RGB/YUV and fast blanking switch
PAL/NTSC/SECAM decoder/sync processor
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TDA9143

TDA9144

TDA9160
TDA9170

TDA9171

TDA9176
TDA9177

DVB Channel decoding

SAA7207H
TDA8040T
TDA8041H
TDA8042M
TDA8043
TDA8046

DVB Source decoding

SAA7201
SAA7205H
SAA7206H

Video decoding

SAA7110; SAA7110A
SAA7111A

SAA7111

SAA7112

SAA7151B

SAA7152
SAA7157

Video scaling

SAA7140A; SAA7140B
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I2C-bus controlled, alignment-free PAL/NTSC/SECAM
decoder/sync processor

12C-bus controlled, alignment-free PAL/NTSC/SECAM
decoder/sync processor with PALplus helper demodulator

PAL/NTSC/SECAM decoder/sync processor

YUV picture improvement processor based on histogram
modification

YUV picture improvement processor based on histogram
modification and blue stretch

Luminance Transient Improvement (LTI) IC
YUV transient improvement processor

Reed Solomon decoder IC

Quadrature demodulator

Quadrature demodulator controller
Quadrature demodulator

Satellite Demodulator and Decoder (SDD)
Multi-mode QAM demodulator

Integrated MPEG2 AVG decoder
MPEG-2 systems demultiplexer
DVB compliant descrambler

One Chip Front-end 1 (OCF1)
Enhanced Video Input Processor (EVIP)

Video Input Processor (VIP)

Decoder with High-Performance Scaler (HPS) for Image Port
(PELICAN)

Digital multistandard colour decoder with SCART interface
(DMSD2-SCART)

Digital Video Comb Filter (DCF)
Clock signal generator circuit for digital TV systems (SCGC)

high performance scaler (HPS)
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SAA7196

Video encoding

SAA7120; 7121
SAA7124; 7125

SAA7182A; SAA7183A

SAA7184; 7185B
SAA7185
SAA7187
SAA7199B

Output processing

SAA7165

Video and high-speed ADC and

DAC

SAA7165

*  TDA8702
TDA8703

*  TDA8705A
TDA8705

*  TDA8706A
TDA8706

*  TDA8707

*  TDA8708A
TDA8708B

*  TDA8709A
TDA8712; TDF8712

*  TDA8714
TDA8716
TDA8718

' TDA8752
TDA8753A
TDA8755

*  TDA8758
TDA8760
TDA8761A

*  TDA8762A
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Digital video decoder, Scaler, and Clock generator (DESCPro)

Digital Video Encoder (ConDENC)

Digital Video Encoder (ECO-DENC)

Digital Video Encoder (EURO-DENC2)

Digital Video Encoders (DENC2-M6)

Digital Video Encoder (DENC2)

Digital video encoder (DENC2-SQ)

Digital Video Encoder (DENC) GENLOCK-capable

Video Enhancement and Digital-to-Analog processor (VEDA2)

Video Enhancement and Digital-to-Analog processor (VEDA2)

8-bit video digital-to-analog converter

8-bit high-speed analog-to-digital converter

6-bit high-speed dual Analog-to-Digital Converter (ADC)
6-bit high-speed dual Analog-to-Digital Converter (ADC)
6-bit analog-to-digital converter with multiplexer and clamp
6-bit analog-to-digital converter with multiplexer and clamp
Triple RGB 6-bit video analog-to-digital interface

Video analog input interface

Video analog input interface

Video analog input interface

8-bit digital-to-analog converters

8-bit high-speed analog-to-digital converter

8-bit high-speed analog-to-digital converter

8-bit high-speed analog-to-digital converter

Triple high speed Analog-to-Digital Converter (ADC)
YUV 8-bit analog-to-digital interface

YUV 8-bit video low-power analog-to-digital interface
YC 8-bit low-power analog-to-digital video interface
10-bit high-speed analog-to-digital converter

9-bit analog-to-digital converter for digital video

10-bit high-speed low-power analog-to-digital converter
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TDA8763A
TDA8763
TDA8766
TDA8767
TDA8771A
TDA8772; TDA8772A
TDA8775
TDA8776A
TDA8776
TDA8779
TDA8785

TDA8786; TDA8786A
TDA8790
TDA8792
TDF8704

Memory based features

SAA4945H
SAA4995WP
SAA4996H

SAA4997H
SAB9075H
SAB9076H
TDA8310A

Scan conversion

PCF8570
SAA4952WP
SAA4970T
SAA4981
SAA4990H

Video output
TDA6101Q

TDA6103Q
TDA6106Q
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10-bit high-speed low-power ADC

10-bit high-speed low-power ADC with internal reference regulator

10-bit high-speed 2.7 to 5.25 V analog-to-digital

12-bit high-speed Analog-to-Digital Converter (ADC)

Triple 8-bit video Digital-to-Analog Converter (DAC)

Triple 8-bit video digital-to-analog converter

Triple 10-bit video Digital-to-Analog Converter (DAC)

10-bit, 1000 Msps Digital-to-Analog Converter (DAC)

10-bit, 500 Msps Digital-to-Analog Converter (DAC)

10-bit converter interface (ADC/DAC) for quadrature transceiver

8-bit high-speed analog-to-digital converter with gain and offset
controls

10-bit analog-to-digital interface for CCD cameras

8-bit, 40 Msps 2.7 to 5.5 V universal analog-to-digital converter
3.3 W, 25 MHz 8-bit analog-to-digital converter (ADC)

8-bit high-speed analog-to-digital converter

LIne MEmory noise Reduction IC (LIMERIC)
PANorama-IC (PAN-IC)

Motion Adaptive Colour Plus And Control IC (MACPACIC) for
PALplus

VErtical Reconstruction IC (VERIC) for PALplus
Picture-in-Picture (PIP) controller for NTSC
Picture In Picture (PIP) controller

PAL/NTSC colour processor for PIP applications

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

Econumical video processing IC (ECOBENDIC)

Monolithic integrated 16 : 9 compressor

Progressive scan-Zoom and Noise reduction IC (PROZONIC)

Video output amplifier
Triple video output amplifier
Video output amplifier
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TDA6111Q

High voltage transistors

BF420; BF422
BF421; BF423
BF457; BF458; BF459
BF469; BF471
BF470; BF472
BF483; BF485; BF487
BF486; BF488
BF583; BF585; BF587
BF588

BF720; BF722
BF721; BF723
BF857; BF858; BF859
BF869; BF871

BF870; BF872
BFV420

BFV421

BFV469

SYNC/DEFLECTION

Sync/deflection

BY228

BY328

BY8000 series
BY8100 series
BY8400 series
BYD33 series
BYW54 to BYW56
TDA1082
TDA2579B
TDA2579C

TDA2595

TDA2653A
TDA3653B; TDA3653C
TDA3654; TDA 3654Q
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Video output amplifier

NPN high-voltage transistors
PNP high-voltage transistors
NPN high-voltage transistors
NPN high-voltage transistors
PNP high-voltage transistors
NPN high-voltage transistors
PNP high-voltage transistors
NPN high-voltage transistors
PNP high-voltage transistors
NPN high-voltage transistors
PNP high-voltage transistors
NPN high-voltage transistors
NPN high-voltage transistors
PNP high-voltage transistors
NPN high voltage transistor

PNP high voltage transistor

NPN high-voltage transistor

Damper diode

Damper diode

Fast high-voltage soft-recovery controlled avalanche rectifiers
Very fast high-voltage soft-recovery controlled avalanche rectifiers
Fast high-voltage soft-recovery rectifiers

Fast soft-recovery controlled avalanche rectifiers

Controlled avalanche rectifiers

East-West correction driver circuit

Horizontal/vertical synchronization circuit

Synchronization circuit with synchronized vertical divider system
for 60 Hz

Horizontal combination

Vertical deflection circuit; large screen colour TV
Vertical deflection and guard circuit (90 ©)
Vertical deflection and guard circuit (110 ©)
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TDA4800
TDA4820T
TDA4858
TDA4866

*  TDA8350Q
TDA8351A
TDAB8351
TDA8356
TDA8433
TDA9150B
TDA9151B

Power supply

BYV95 series
TDA1023/T
TDAB8380A
TEA1039

COMBI ICs

TDAB8303; TDA8303A
TDA8310
TDA8315T
TDAB8360; TDA8361; TDA8362
TDAB8366

* TDAB837x fam

CONTROL
Clock/calendar
PCF8573
PCF8583
PCF8593
Display drivers

PCF1303T
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Vertical deflection circuit for monitor applications

Sync separation circuit for video applications

Economic Autosync Deflection Controller EASDC

Full bridge current driven vertical deflection booster
DC-coupled vertical deflection and East-West output circuit
DC-coupled vertical deflection output circuit

DC-coupled vertical deflection circuit

DC-coupled vertical deflection circuit

Deflection processor for computer controlled TV receivers
Programmable deflection controller

Programmable deflection controller

Fast soft-recovery controlled avalanche rectifiers
Proportional-control triac triggering circuit

Control circuit for Switched Mode Power Supplies (SMPS)
Control circuit for Switched Mode Power Supplies (SMPS)

Small signal combination IC for black/white TV
PAL/NTSC colour processor for PIP applications
Integrated NTSC decoder and sync processor
Integrated PAL and PAL/NTSC TV processors
12C-bus controlled PAL/NTSC TV processor
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12C-bus controlled economy PAL/NTSC and NTSC TV-processors 238

Clock/calendar with Power Fail Detector
Clock calendar with 240 x 8-bit RAM
Clock/calendar with 240 x 8-bit RAM

18-element bar graph LCD driver
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Functional index

PCF2116 family
PCF8558
PCF8566
PCF8576C
PCF8577C
PCF8578
PCF8579

LED driver
SAA1064

On Screen Display (OSD)

PCA84C646; PCA84C846
PCA8514

PCA8515

PCB8517

PCE84C882

PCE84C886

SAA5252

SAA5288

Memories - SRAM

PCF8570

EEPROM

PCA8581; PCA8581C
PCB2421
PCF85116-3
PCF85xxC-2 family

Microcontrollers general

80C528; 83C528
80C652; 83C652
83C654
87C528
87C652
87C654
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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/column driver for dot matrix graphic displays
LCD column driver for dot matrix graphic displays

4-digit LED-driver with 12C-bus interface

Microcontrollers for TV tuning control and OSD application
Stand-alone OSD

Stand-alone OSD

Stand-alone OSD for monitor applications

Microcontroller for monitor OSD and auto-sync applications
Microcontroller for monitor OSD and auto-sync applications
Line twenty-one acquisition and display (LITOD)

TV microcontroller with full screen On Screen Display (OSD)

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

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

1K dual mode serial EEPROM

2048 x 8-bit CMOS EEPROM with 12C-bus interface

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

CMOS single-chip 8-bit microcontroller; 12C-bus
CMOS single-chip 8-bit microcontroller; 12C-bus
CMOS single-chip 8-bit microcontroller; 12C-bus
CMOS single-chip 8-bit microcontroller; 12C-bus
CMOS single-chip 8-bit microcontroller; 12C-bus
CMOS single-chip 8-bit microcontroller; 12C-bus
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Functional inde
and Video Systems unctional Inaex

PAGE
i 83C145; 83C845; 83C055; Microcontrollers for TV and video (MTV) 48
87C055
* 84C44X;84C64X; 84C84X 8-bit microcontrollers with OSD and VST 54
PCF84C12A;PCF84C22A,; 8-bit microcontroller
PCF84C42A
PCF84C21A;PCF84C41A; Telecom microcontroller
PCF84C81A
PCF84C85A Microcontroller with extended 1/0
# PCF84CxxxA family 8-bit microcontrollers 93
Microcontrollers for TV
* PCA84C646; PCA84C846 Microcontrollers for TV tuning control and OSD application 65
Microcontrollers for Monitors
PCEB84C486; PCE84C487 Microcontrollers for digital auto-sync and VST TV controller
applications
PCE84C882 Microcontroller for monitor OSD and auto-sync applications
PCE84C886 Microcontroller for monitor OSD and auto-sync applications
Digital Control
PCE84C486; PCE84C487 Microcontrollers for digital auto-sync and VST TV controller
applications
PCE84C882 Microcontroller for monitor OSD and auto-sync applications
PCE84C886 Microcontroller for monitor OSD and auto-sync applications
Remote I/O expanders
PCF8574 Remote 8-bit I/O expander for I2C-bus
PCF8584 12C-bus controller
Remote control transmitter
= PCA84C122; C222; C422; C622; 8-bit microcontrollers for remote control transmitters 59
C822
& PCA84C922; PCA84C923 Microcontrollers for universal infrared remote transmitter 71
applications
* PCA8521 Infrared remote control transmitter RC5
SAA3004 Remote control transmitter
SAA3008 Infrared remote control transmitter (RECS 80 low voltage)
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and Video Systems

Functional index

SAA3010

TELETEXT

*  SAA5700

= SAA5X9X_fam_1
SAA5191
SAA5231
SAA5246A
SAA5249

SAA5250

*  SAA5254
*  SAA5281
SAA5290
SAA5355

SATELLITE TV

BB901
*  TDA8010M; TDA8010AM
*  TDA8012M
TDA8730
TDA8735
TDA8740; TDA8740H
TDA8741; TDA 8741H
TDA8745
TSA5055T

PAY TV

*  TDAB8000; TDA800OT
TDA8001

*  TDA8002

*  TDAB8005

VCR/Camera/Recorder

SAA1101
SAA1310
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Infrared remote control transmitter RC-5

Chinese Character System Teletext (CCST) decoder
Economy teletext and TV microcontrollers

Teletext video processor

Teletext video processor

Integrated VIP and Teletext (IVT1.0)

Integrated VIP and Teletext with Background Memory Controller

(IVT1.1BMCX)

Interface for data acquisition and control (for multi-standard
teletext systems)

Integrated VIP and teletext decoder (IVT1.1X)

Integrated Video input processor and Teletext decoder (IVT1.8%)

One-page Economy Teletext/TV microcontroller (ETT1.1)
Single-chip colour CRT controller (FTFROM)

VHF variable capacitance diode

Low power mixers/oscillators for satellite tuners

Low power PLL FM demodulator for satellite TV receivers
PLL FM demodulator for DBS signals

PLL frequency synthesizer

Satellite sound circuit with noise reduction

Satellite sound circuit with noise reduction

Satellite sound receiver with 12C-bus control

2.5 GHz bi-directional 12C-bus controlled synthesizer

Smart card interface

Smart card interface

IC card interface

Low power smart card coupler

Universal sync generator (USG)
Control interface for VHS video recorders
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Semiconductors for Televsion
and Video Systems

Functional index

SAA4700T
SAA4700

*  SAA8110G
SAA9740H
SAA9750H
TDA5140A
TDA5141
TDA5142T
TDA5143T
TDA5144
TDA5145
TDA9615H
TDA9725

MONITOR CIRCUITS

Sync

TDA2595
TDA4820T
TDA4850

TDA4851

TDA4852

Deflection

TDA2653A
TDA4800
TDA4855
TDA4858
TDA4860
TDA4861
TDA4866

SMPS
TDA8380A

TEA1039
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VPS dataline processor

VPS dataline processor

Digital Signal Processor (DSP) for cameras
Advanced Auto Control Function (A2CF)
Camera Digital Signal Processor (CAMDSP)
Brushless DC motor drive circuit

Brushless DC motor drive circuit

Brushless DC motor drive circuit

Brushless DC motor drive circuit

Brushless DC motor drive circuit

Brushless DC motor drive circuit

Audio processor for VHS hi-fi

Y/C automatic adjustment processor (VHS standard)

Horizontal combination
Sync separation circuit for video applications

Horizontal and vertical deflection controller for VGA/XGA and
multi-frequency monitors

Horizontal and vertical deflection controller for VGA/XGA and
autosync monitors

Horizontal and vertical deflection controller for autosync monitors

Vertical deflection circuit; large screen colour TV
Vertical deflection circuit for monitor applications
Autosync Deflection Controller (ASDC)

Economic Autosync Deflection Controller EASDC
Vertical deflection power amplifier for monitors
Vertical deflection power amplifier for monitors

Full bridge current driven vertical deflection booster

Control circuit for Switched Mode Power Supplies (SMPS)
Control circuit for Switched Mode Power Supplies (SMPS)
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Functional index

Video control

TDA3504
TDA3505; TDA3506
TDA3508
TDA4680
TDA4780

TDA4881
TDA4882
TDA4884

MISCELLANEOUS

NE/SA5204A
NE/SA/SE5205A
NE/SA5209
NE/SE5539
NE5592

NE592
TDA4565
TDA4566
TDA4671
TDA4672

TDA8442
TDA8444
TDA8501
TDA8505
UA733; 733C
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PAGE

Video control combination circuit

Video control combination circuit with automatic cut-off control
Video control combination circuit with automatic cut-off control
Video processor with automatic cut-off and white level control

RGB video processor with automatic cut-off control and gamma
adjust

Advanced monitor video controller
Advanced monitor video controller for OSD
Three gain control video pre-amplifier for OSD

Wide-band high-frequency amplifier
Wide-band high-frequency amplifier
Wide-band variable gain amplifier

High frequency operational amplifier
Video amplifier

Video amplifier

Colour transient improvement circuit
Colour transient improvement circuit
Picture Signal Improvement (PSI) circuit

Picture Signal Improvement (PSI) circuit with enhanced peaking
function

12C-bus interface for colour decoders
Octuple 6-bit DAC with 12C-bus
PAL/NTSC encoder

SECAM encoder

Differential video amplifier
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REPLACEMENT/WITHDRAWAL TYPES
The following type numbers were in the previous issue of IC02, but not in the current version:

TYPE NUMBER REASON FOR DELETION
83CE654 Replaced by C654 type
BA483 Discontinued
BB215 Discontinued
BF721 Discontinued
P8xCE528 Replaced by C528 type
PCA8516 Discontinued
PCF8522E Replaced by PCF85xxC2/PCF8582C-2
PCF8524 Discontinued. Replaced by PCF85xxC2/PCF8594C-2
PCF8582X-2 family, PCx8594X-2 family, Replaced by family data sheet PCF85xxC2
PCx8598X-2 family
SAA4951WP Removed from handbook
SAA7158 Removed from handbook
SAA7167A Removed from handbook
SAD1009 Discontinued
SAF1135 Discontinued
TDA2555: TDA2557 Removed from handbook
TDA2654 Removed from handbook
TDA2658 Discontinued
TDA3507 Discontinued
TDAS3561A Removed from handbook
TDA3565 Removed from handbook
TDA3566 Removed from handbook
TDA3755 Discontinued
TDA3825 Discontinued
TDA3826 Discontinued
TDA3827 Discontinued
TDA3833 Removed from handbook
TDA3840 Removed from handbook
TDA3842 Removed from handbook
TDA3853T Removed from handbook
TDA3868T Removed from handbook
TDA4504B Discontinued
TDA4560 Discontinued
TDA4568 Removed from handbook
TDA4580 Discontinued
TDA4655 Removed from handbook
TDA4663T Removed from handbook
TDA4661 Discontinued
TDA4670 Removed from handbook
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TYPE NUMBER REASON FOR DELETION

TDA4672 Removed from handbook
TDA4685 Removed from handbook
TDA4686 Removed from handbook
TDA4688 Removed from handbook
TDA4691 Removed from handbook
TDA8304 Discontinued

TDAB8349A Removed from handbook
TDAB8385 Discontinued

TDA8742; TDA8742H Removed from handbook
TDA8762 Removed from handbook
TDA9715H/A Removed from handbook
TDA9803 Removed from handbook
TDA9804 Discontinued

TEA7650H Discontinued
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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
ISO 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.
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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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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

O @

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

R Compound materials, e.g. cadmium sulphide.

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
Rih j-mb > 15 K/W and power types by Rih j-mp < 15 K/W.

Diode; signal, low power

Diode; variable capacitance
Transistor; low power, audio frequency
Transistor; power, audio frequency
Diode; tunnel

Transistor; low power, high frequency

G Mmoo m>»

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

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

" Z T E

9]

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

w

Transistor; low power, switching

=

Control and switching device; e.g. thyristor, power;
with special third letter
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Transistor; power, switching
Surface acoustic wave device

U
W
X Diode; multiplier, e.g. varactor, step recovery
Y Diode; rectifying, booster

Z

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

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
RPY84

GaAs, light-emitting diode (industrial type)
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.

A 1%

B 2%

C 5%

D 10%

E 20%.

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

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, Vrru, oOr 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.
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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) A logic 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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MD  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

NM  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
temperature range:

A temperature range not specified below

B Oto+ 70°C
C -55to+125°C
D -25to+ 70°C
E -25to+ 85°C
F -40to+ 85°C

G -55to+ 85°C.

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

Serial number

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

Version letter

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

cCpIUIUVr xedMmMoo

Two-letter suffix

A two-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).

< XsH0WDOZTXIGGNMMOO

SECOND LETTER (MATERIAL)
C Metal-ceramic

G Glass-ceramic
M  Metal

P Plastic.
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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.
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42



Philips Semiconductors

General

Rating systems

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.
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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.
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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 cm2. The floor should also be covered
with antistatic material. The following precautions should
be observed:

e 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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83C145; 83C845

Microcontrollers for TV and video (MTV) 83C055. 87C055

1 FEATURES °

Masked ROM sizes: =
8 kbytes (83C845)

One 14-bit PWM for high-precision voltage integration

Digital-to-analog converter and comparator with 3 inputs
multiplexer

o Nine dedicated I/Os plus 28 port bits (15 port bits with

12 kbytes (83C145)

16 kbytes (83C055)

16 kbytes OTP (87C055)

RAM: 256 bytes

On Screen Display (OSD) controller
Three digital video outputs

1

Multiplexer/mixer and background intensity controls
Flexible formatting with OSD New Line option
128 x 10 bits display RAM

Designed for reduced Radio Frequency Interference
(RFI)

e Character generator ROM:

— character format 18 lines x 14 dots
— 60 visible characters

— 4 special characters

Eight text shadowing modes

Text colour selectable per character

alternative uses)

e 4 high current open-drain port outputs

e 12 high voltage (+12 V) open-drain outputs

e Programmable video input and output polarities

e 80C51 instruction set

¢ No external memory capability

e Plastic shrink dual in-line package (0.07 inch centre
pins)

¢ High-speed CMOS technology

e Power supply: 5V £10%.

2 DESCRIPTION

The 83C055, Microcontroller for Television and Video
(MTV) applications, is a derivative of Philips’ industry
standard 80C51 microcontroller.

The 83C055 is intended for use as the central control
mechanism in a television receiver or tuner.

e Background colour selectable per word
3 APPLICATIONS

Providing tuner functions and an OSD facility, it represents
a next generation replacement for the currently available

Background colour versus video selectable per
character

Eight 6-bit Pulse Width Modulators (PWM) for analog

voltage integration parts.

4 ORDERING INFORMATION
PACKAGE TEMP.
TYPE NUMBER RANGE F;EQ'
NAME DESCRIPTION VERSION (°C) (MHz)

P83C055BBP

P87C055BBP

S SDIP42 | plastic shrink dual in-line package; 42 leads (600 mil) | SOT270-1| Oto+70 | 3.5t0 12
P83C145BBP

P83C845BBP
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5 BLOCK DIAGRAM

BF VID1 VCTRL VCLK1 psync
T0 INT1 INTO VID2| VIDO | ycLk2 | VSYNC
Y v Y 4 A 44 A 4 v Vv VY
Voo >
OSD BLOCK
XTAL1
(IN) 8-BIT ROM RAM DISPLAY CHARACTER
TIMER / cp . | GENERATOR
U (1) 256 bytes RAM +
EVENT 12810 ROM
XTAL2 COUNTER 60 x 18 x 14
(out)
@ @ @ @ @ 8-bit internal bus
I
RST—> 80C51
core
excluding PARALLEL 14-BIT SOFTWARE
ROM / RAM 1/0 8 x 6-BIT PWM PWM CONTROL
PORTS ADC
Vag =
- ﬁ Z 7
% @ 8 lls ‘ 3 ap
v
P3 P2 P1 PO PWMOto PWM7 TDAC ADI2 to ADIO
(1) ROM sizes: see Table 1.
Fig.1 Block diagram.
5.1 Part options
Table 1 Differences between the types
TYPES
MEMORY
83C845 83C145 83C055 87C055
ROM 8 kbytes 12 kbytes 16 kbytes -
EPROM (OTP) - = - 16 kbytes
50
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6 PINNING INFORMATION
6.1  Pinning

Vpp/TDAC/PO.0 [ 1 | J [42]Vpp
PROG/PWM1/P0.1 [ 2 | 41]P37
ASEL/PWM2/P0.2 [ 3| [40] P36
PWM3/P0.3 [ 4 | 39| P3.5
PWM4/P0.4 [ 5 | 38]P3.4
PWM5/P0.5 [ 6 | 37] P3.3/INTO
PWM6/P0.6 [ 7 | 36]P3.2/T0
PWM7/P0.7 [ 8 | [35] P3.1/INTH
ADIO/P1.0 [ 9| 34]P3.0
ADI1/P1.1 [10 ggg;zg 33| RST
ADI2/P1.2 [11] gggggg [32] xTAL2
PWMo/P1.3 [12] [31] XTAL1
p2.7 [13] 30] BF
P2.6 [14] [20] veLk2
p2.5 [15] 28] VCLK1
P2.4 [16] 27| VSYNC
P23 [17 [26] HSYNC
p2.2 [18] 25] vCTRL
p2.1 [19] [24] viD2
P2.0 [20] 23] vID1
vgg [21] [22] viDo

MBE765

Fig.2 Pin configuration (SOT270-1).
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6.2  Pin description
Table 2 Pin description SDIP42 (SOT270-1)
symsoL | PIN | DESCRIPTION

Port 0 (notes 1, 2 and 4)

P0.0O/TDAC/Vpp 1 P0.0: open-drain bidirectional port line;

TDAC: output for the 14-bit high-precision PWM,;

Vpp: 12 V programming supply voltage during EPROM programming.
P0.1/PWM1/PROG 2 P9.1: open-drain bidirectional port line;

PWM1: output for the 6-bit lower-precision PWM;

PROG: input for EPROM programming pulses.

P0.2/PWM2/ASEL 3 P0.2: open-drain bidirectional port line;

PWMZ2: cutput for the 6-bit lower-precision PWM;
ASEL: input indicating the EPROM address bits that are applied to Port 2.

P0.3/PWM3 4t08 |PO0.3to P0.7: 5 open-drain bidirectional port lines;

to PWM3 to PWM?7: 5 outputs for the 6-bit lower-precision PWM.

P0.7/PWM7

Port 1 (notes 1, 2 and 5)

P1.0/ADIO 9to 11 | P1.0 to P1.2: 3 open-drain bidirectional port lines;

o ADIO to ADI2: inputs for the software analog-to-digital facility.

P1.2/ADI2

P1.3/PWMO 12 P1.3: open-drain bidirectional port line; PWMO: output for the 6-bit lower-precision
PWM. PWMO can be externally pulled up as high as +12 V £5%

Port 2

P2.7 to P2.0 13 to 20 | Port 2: 8-bit open-drain bidirectional port; P2.3 to P2.0 have high current capability

(10 mA at 0.5 V) for driving LEDs. Port 2 pins that have logic 1s written to them float,
and in that state can be used as high-impedance inputs. Any of the Port 2 pins are
driven LOW if the port register bit is written as a logic 0. The state of the pin can
always be read from the port register by the program.

Port 3 (note 1 and 3)

P3.0 34 P3.0: open-drain bidirectional port line.

P3.1/INTH 35 P3.1: open-drain bidirectional port line; INT1: External interrupt 1.

P3.2/T0 36 P3.2: open-drain bidirectional port line; TO: Timer 0 external input.

P3.3/INTO 37 P3.3: open-drain bidirectional port line; INTO: External interrupt 0.

P3.4 to P3.7 38 to 41 | P3.4 to P3.7: 4 open-drain bidirectional port lines.

General

Vss 21 Ground: 0 V reference.

VID2 to VIDO 22 to 24 | Digital Video bus: Three totem-pole outputs comprising digital RGB (or other colour

encoding) from the OSD facility. The polarity of these outputs is controlled by a
programmable register bit (register OSCON; bit Po).

VCTRL 25 Video Control: A totem-pole output indicating whether the OSD facility is currently
presenting active video on the VID2 to VIDO outputs. Signal is used to control an
external multiplexer (mixer) between normal video and the video derived from VID2 to
VIDO. The polarity of this output is controlled by a programmable register bit (register
OSCON,; bit Pc).
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SYMBOL PIN DESCRIPTION

HSYNC 26 Horizontal Sync: A dedicated input for a TTL-level version of the horizontal sync
pulse. The polarity of this pulse is programmable; its trailing edge is used by the OSD
facility as the reference for horizontal positioning.

VSYNC 27 Vertical Sync: A dedicated input for a TTL-level version of the vertical sync pulse. The
polarity of this pulse is programmable, and either edge can serve as the reference for
vertical timing.

VCLKA1 28 VCLK1: Video Clock 1; input for the horizontal timing reference for the OSD facility.
VCLK2 29 | VCLK2: Video Clock 2; output from the on-chip video oscillator. VCLK1 and VCLK2
are intended to be used with an external LC circuit to provide an on-chip oscillator. The
period of the video clock is determined such that the width of a pixel in the OSD is
equal to the inter-line separation of the raster.

BF 30 Background/Foreground: A totem-pole output which, when VCTRL is active,
indicates whether the current video data represents a Foreground (LOW) or
Background (HIGH) dot in a character. This signal can be used to reduce the intensity
of the background colour and thus emphasize the text.

XTAL1 31 XTALT1: Input to the inverting (oscillator) amplifier and clock generator circuit that
XTAL2 32 provides the timing reference for all 83C055 logic other than the OSD facility.

XTAL2: Oscillator output terminal for system clock. XTAL1 and XTAL2 can be used
with a quartz crystal or ceramic resonator to provide an on-chip oscillator. Alternatively,
XTAL1 can be connected to an external clock, and XTAL2 left unconnected.

RST 33 Reset: If this pin is HIGH for two machine cycles (24 oscillator periods) while the
oscillator is running, the MTV is reset. This pin is also used as a serial input to enter a
test or EPROM programming mode, as on the 87C751.

Vbp 42 Power supply: for normal and Power-down operation.

Notes

1. Port 0, Port 1, and Port 3 pins that have logic 1s written to them float, and in that state can be used as
high-impedance inputs.

2. The state of the pin can always be read from the port register by the program.

3. P83.0, P3.4, and P3.7 can be externally pulled up as high as +12 V +5%; while P3.5 and P3.6 have 10 mA drive
capability.

4. For each PWM block, a register bit (register PWMn; bit PWnE; n = 0 to 7) controls whether the corresponding pin is

controlled by the block or by Port 0; Port 0 controls the pin immediately after a reset. Regardless of how each pin is
controlled, it can be externally pulled up as high as +12 V +5%.

5. Any of the Port 1 pins are driven LOW if the corresponding port register bit is written as a logic 0, or for P1.3 only, if
the TDAC module presents a logic 0.
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1 FEATURES
1.1 PCF84CXXXA kernel

8-bit CPU, ROM, RAM, I/O in a single 42 leads shrink
DIL package

¢ Over 80 instructions all of 1 or 2 cycles
29 quasi-bidirectional standard I/O port lines

Configuration of I/O lines individually selected by mask
External interrupt INT/TO

2 direct testable inputs TO and T1

8-bit programmable timer/event counter

3 single level vectored interrupts (external,
timer/counter, 12C-bus)

e Power-on-reset and low voltage detector

Single power supply
e 2 power reduction modes: Idle and Stop

Operating temperature range: —20 to +70 °C
Silicon gate CMOS fabrication process (SAC2).

1.2 Derivative features PCA84C640

Although the PCA84C640 is specifically referred to
throughout this data sheet, the information applies to all
the devices. The small differences between the 84C640
and the other devices are specified in the text and also
highlighted in Chapter 6.

The PCA84C640 comprises:

e The PCF84CXXXA processor core

¢ 6 kbytes mask-programmable program ROM

o 128 bytes RAM

e Multi-master I2C-bus interface

¢ AFC input for Voltage Synthesized Tuning
(VST; with 3-bit DAC and comparator)

e On Screen Display (OSD) facility for two rows of
16-characters

¢
2

Four programmable display dot sizes

Half dot character rounding

Seven colours for each character

One 14-bit PWM output for VST

Five 6-bit PWM outputs for analog controls
Eight port lines with 10 mA LED drive capability

18 general purpose bidirectional 1/0 lines
plus 11 function-combined I/O lines

2 direct testable lines
Programmable VSYNCN and HSYNCN input polarity
RC oscillator for OSD function.

GENERAL DESCRIPTION

The 84C44X; 84C64X; 84C84X denotes the types:

PCA84C440; 84C441; 84C443; 84C444
PCA84C640; 84C641; 84C643; 84C644
PCA84C840; 84C841; 84C843; 84C844.

which are 8-bit microcontrollers with On Screen Display
(OSD) and Voltage Synthesized Tuning (VST) functions.
All are members of the 84CXXX microcontroller family.

There are two oscillator types for the OSD function in the
various types, i.e.,

21

RC oscillator: PCA84C440; 84C443; 84C640; 84C643;
84C840; 84C843

LC oscillator: PCA84C441; 84C444; 84C641; 84C644;
84C841; 84C844.

Important note

This data sheet details the specific properties of the
PCAB84C44X, PCA84C64X and PCA84C84X.

The shared characteristics of the PCA84CXXX family of
microcontrollers are described in the PCF84CXXXA
Family single-chip 8-bit Microcontroller of “Data Handbook
IC14”, which should be read in conjunction with this data

¢ On Screen Display character set of 64 types sheet.
3 ORDERING INFORMATION
PACKAGE
TYPE NUMBER TEF;VIAF;\‘E(?EA.T::RE
NAME DESCRIPTION VERSION (°C)
PCAB84C440; 84C443; 84C640; 84C643;
; 84C843 —— -
84C840; SDIP42 plastic shrink dual in-line |1 s0T270-1 2010 470
PCA84C441; 84C444; 84C641; 84C644; package; 42 leads (600 mil)

84C841; 84C844
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4 BLOCK DIAGRAM

XTAL1 (IN)

. VOB  VOW2 DOSCi VSYNCN
T INT/TO A A A
®) VoW1 | vows | posc2 |HSYNCN
4 4 4 (3)
A
A A4 A 4
i Y
ON SCREEN DISPLA
EVENT e M @
COUNTER

XTAL2 (OUT)

=

(2

(3

(4

T

@ 8-bit internal bus

T 3

g ¢ 8

4 kbytes for the PCA84C440; 84C441; 84C443; 84C444.
6 kbytes for the PCA84C640; 84C641; 84C643; 84C644.
8 kbytes for the PCA84C840; 84C841; 84C843; 84C844.

128 bytes for the PCA84C440; 84C441; 84C443; 84C444; 84C640; 84C641; 84C643; 84C644.
192 bytes for the PCA84C840; 84C841; 84C843; 84C844.

For use with an LC oscillator, only available with the:
PCAB4C441; 84C444; 84C641; 84C644; 84C841; 84C844.

I2C-bus interface not available with the:
PCAB4C443; 84C444; 84C643; 84C644; 84C843; 84C844.

(5) DP1.4 only available for PCA84C440; 84C443; 84C640; 84C643; 84C840; 84C843.
(6) T1 = pin 29 for PCA84C440; 84C443; 84C640; 84C643; 84C840; 84C843.
T1 = pin 34 for PCA84C441; 84C444; 84C641; 84C644; 84C841; 84C844.

Fig.1 Block diagram.

RESET
4 PARALLEL
) c;/rg)'rs ggrcexxx SI/BOIT 6-BIT 14-BIT 3-BIT DAC + %6
TEST/EMU = excluding PORTS DAC DAC COMPARATOR INTERFACE
ROM/RAM
A Y
8 5 _8_— 8 McD170
vYVVYY v v v
PO P1 DPO DP1 128345 TDAC AFC SDA SCL
(5) Y
PWM @
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5 PINNING INFORMATION

DP0.0/TDAC [ 1| U [42] Vpp DP0.0/TDAC [ 1] U [42] Vpp
DPO.1/PWM1 [ 2] [41] oP1.0 DPO.1/PWM1 [ 2] [41] DP1.0
DPO.2/PWM2 [3 | [ 40] DPO.6/SDA DP0.2/PWM2 E | 40] DP0.6/SDA
DP0.3/PWM3 [4 | [39] DPO.7/SCL DPO.3/PWM3 [4 | | 39] DPO.7/SCL
DP0.4/PWM4 [ 5 | 38] DP1.1 DP0.4/PWM4 [ 5 | Ee_] DP1.1
DPO.5/PWMS5 [ 6 | [37] DP1.2 DPO.5/PWMS [ 6 | 37] DP1.2
P1.0 [7] [36] DP1.3 P10 [7] [36] DP1.3
P11 [8] 35] INT/TO P11 [8] 35] INT/TO
DP1.7/AFC [ 9| 34] DP1.4 DP1.7/AFC [9 | [34] T1
2 o] PEELS ) e i ] L [ e
P13 (1] Roasacoss [2) X7z 1.3 [1T] poasaceds [32) XTAL2
P14 [12] igﬁgiggiﬁ 31 XTAL1 P14 [12] ,’Zg:giggﬂ [31] XTAL1
P00 [13] 30] TEST/EMU Po.0 [13] | 30] TESTEMU
Poxt [ Elled Po.1 [14] 28] DOSC2
Po.2 [15] 28] DOSC1 po.2 [5] 58] posct
s ] Al P03 [16] [27] vsyneN
osk [ 28] N Po.4 [17] 26] HSYNCN
il 28] von PO.5 [18] [ 25] VOB
a1 2l s Po.6 [19] 24] vows
i o oS Po.7 [20] 23] vowz2/DP1.5
Ve [ 2] YawirLs Vss 2] [22] vow1/DP1.6
S MCD171
Fig.2 Pinning diagram for PCA84CX40; 84CX43. Fig.3 Pinning diagram for PCA84CX41; 84CX44.

1996 Nov 29 87



Product specification

Philips Semiconductors

84C84X

84C44X; 84C64X

8-bit microcontrollers with OSD and VST

"Y¥80¥8YOd PUB L$8OY8YId ‘v90¥8YOd ‘1¥90¥8YId ‘vrrOr8YOd ‘L Or8YOd :sedAl eyl sejousp yXJv8 ‘L XV
"E¥80¥8VOd PUB 0¥8018YOd ‘€¥90¥8V0d ‘0¥90¥8YOd ‘ErvO8YOd ‘0vvOr8YOd :sadA) sy sejousp eyXO18 ‘0vXIov8 I

910N
‘Alddns Jamod v aap
‘punoiy) 12 mw>
"aso o Indino oapia J8oeIRYD v EMOA
‘indino Bupjuelg se g0
‘indui jeubis snouolyouAs [ejuoziioH 92 NONASH
Indui [eubis snouoiyouAs [eaiusp 12 NONASA
‘uonesado
[ew.ou 10} puUNOJL) *apoW uolie|nwe pue Bunse) 1o Indul j013u0D 0ge NW3/1S3L
"}o0[0 we)sAs 10 [euiwe} indul 10 INdINO JOJE|(1OSO LE ‘ee LIVLX ‘2TVLX
‘MO @Anoe ‘indul azijeniu| €€ 13S34
‘Indino 08pIA JBjoeIeyD I0 Saul| O/] [euondalipig-isenb
-} Hod 8AneAllsg ¢c ‘ee FMOA pue 2MOA/9"1dd Pue §'Ldd
"aul| 8|qelsa} 10alip Jo dnusiul [eusaixy Ge 0L1/LNI
"aul| %90|2 snq -Dg| Jo uod Q| urelp uado eAleAlRQ 6€ 10S/2°0dd
"aul| BJep sng-Og| 10 wod O/ urelp uedo aAneALBQg oy vas/9'oda
*Ova H9-€ yum indu Joyesedwod Jo aul| Q] [euonoalipig-isenb
1] bod 8AeAaq 6 o4v/L +dd
"Hod Q/| [euondaIpIg-isenb :0 Hod ocoigl £'0d 01 0°0d
'saul| O/| [euonoaIIpIg-isenb :| Hod clpue Ll ‘0L ‘8°L ¥ 1d 010'td
‘WMd OVd ¥g-9 10 saul| O/| [euoldalIpIg-Isenb | Hod dAleAlsQ 90i¢ SINMd 0} HNMJ/S'0da 01 1'0dd
‘INMd OVa Ha-#1 10 8ul| O/| [eUOROBIIPIG-ISEND 10 Lod dAlBALIRQ I ovawyrooda
Bujuuid jeninpy
00]0 SO 40 J01E||I9SO J7] 0} SUOROBUUOD 6¢ ‘82 —| ¢08S0a/+ds0d =
)01 ASO J0 101e||19S0 DY 0} uoi}odauuo) . 8¢ - 10S0d
"Indui 18}unoo Juaas pue uid 8|qe}sa} 108 ve 62 1L L
"saul| O/| [leuonOBIIPIG-ISEND 1| Lod 8AlEALIRQ 9¢ 'LE ‘8E ‘L | V€ ‘9€ LE'BE ‘LY | €1dA 010 LdA| VLA 010'LdA

Buiuuid Buneinsg

NOILLdI"HOS3a

PrXOv8 ‘LPXOV8 | EVXOV8 ‘0rXOr8

YrXOV8 ‘LyXOY8 | EVXOV8 0vXOV8

(NId

()109NAS

uonduosep uid | @jqeL

58

1996 Nov 29



Philips Semiconductors Product specification
e e e . e S e P AL

£:all micaganiraliars tar PCA84C122; 222; 422; 622; 822
remote control transmitters

CONTENTS

1 FEATURES

2 GENERAL DESCRIPTION

2.1 Important note

3 MEMORY AND I/O CONFIGURATIONS

4 ORDERING INFORMATION

5 BLOCK DIAGRAM

6 PINNING INFORMATION

6.1 Pinning

6.2 Pin description

7 POWER-ON-RESET STATUS AND PORT
OPTIONS

8 HARDWARE MODULATOR

8.1 Interface between the 84CXXX core and
derivative logic

8.2 Instructions for data transfer between the
84CXXX core and derivative logic

8.3 Operation of the Hardware Modulator

9 INTERRUPTS

9.1 Internal timer/counter _

9.2 External keypad wake-up and TO/INT pin

10 OUTPUT DRIVER

11 WATCHDOG TIMER (WDT)

12 LIMITING VALUES

13 DC CHARACTERISTICS

14 AC CHARACTERISTICS

15 APPLICATION INFORMATION

16 PACKAGE OUTLINES

17 SOLDERING

17.1 Plastic small outline packages

17.2 Plastic dual in-line packages

18 DEFINITIONS

19 LIFE SUPPORT APPLICATIONS

1995 May 01 59



Philips Semiconductors

Product specification

8-bit microcontrollers for
remote control transmitters

PCA84C122; 222; 422; 622; 822

1 FEATURES

e 84CXXX CPU

« ROM, RAM and I/O configurations are device
dependent; see Chapter 3

o Two test inputs: TO (ANDed with Port 1 input lines)
and T1

e 3 single-level vectored interrupt sources:

— external (TO/INT and Port 1, for keypad press
wake-up function)

— timer/counter (TI)

— hardware modulator interrupt
¢ 8-bit programmable timer/counter with 5-bit pre-scaler
e Power saving: Idle and Stop modes are provided
e Hardware Modulator providing pulse bursts, with:

— programmable duty factor for each pulse

— programmable number of pulses

e One output line from the Hardware Modulator to control
the driver transistor for the infrared LED (IR-LED).
Capable of sinking 27 mA at Vpp=2.0V, Vggr=1.0V

e Watchdog Timer to keep the transmitter from being
locked or malfunction

¢ Available packages: SO and DIP types (SO20, SO24,
S028, SDIP24 and DIP20); see Chapter 4

e On-chip oscillator: 455 kHz to 6 MHz
¢ Single supply voltage: 2.0 Vto 5.5V
o Operating temperature: —20 to +50 °C.

2 GENERAL DESCRIPTION

The PCA84C122 is a stand-alone microcontroller
designed for use in remote control transmitters for a wide
range of applications.

The PCA84C122 provides a number of dedicated
hardware functions for remote controller applications.
These functions include the following additional blocks to
the 84CXXX core:

¢ Interrupt Gate

e Hardware Modulator
e Output Driver

e Watchdog Timer.

1995 May 01

Although the PCA84C122 is specifically referred to
throughout this data sheet, the information applies to all
the devices. The differences between the PCA84C122
and the other devices are specified in Chapter 3.

Figure 2 shows the general block diagram of the device.
The 84CXXX core plus 8 kbytes ROM and 64 bytes RAM
has the same function as described in the PCF84CXXX
family description (see “Data Handbook IC14”).

When the transmitter is not in use the microcontroller is in
Stop mode and the oscillator is halted. The AND gate
connected to the Port 1 (P10 to P17) lines provides the
wake-up to end the Stop mode.

The Hardware Modulator produces pulse bursts according
to the required protocol. The ON-time and OFF-time of
each pulse (i.e. duty factor) and the number of pulses are
controlled by software.

The Watchdog Timer (WDT) will reset the PCA84C122
when it has not been reloaded (reset) in time, because the
program has run out of sequence (endless loop,
continuous Idle mode, etc.). During Stop mode the
oscillator is halted, therefore the Watchdog Timer is not
running.

Automatic system reset is generated by the WDT if the
timer is not reset before overflow from counting within
a certain period of time.

The Output Driver can handle sufficient current to drive a
single transistor, that provides the required current for the
IR-LED.

2.1 Important note

This data sheet details the specific properties of the
PCA84C122; PCA84C222; PCA84C422; PCA84C622
and PCA84C822. The shared characteristics of the family
of microcontrollers are described in the PCF84CXXXA
Family single-chip 8-bit Microcontroller of “Data Handbook
1C14”, which should be read in conjunction with this data
sheet.
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Product specification

8-bit microcontrollers for
remote control transmitters

PCA84C122; 222; 422; 622; 822

3 MEMORY AND I/O CONFIGURATIONS

‘X" in the type number denotes the numbers: 1, 2, 4, 6 and 8.

DEVICE 1/0 LINES ROM RAM
PCA84C122A 16
PCA84C122B 12 -
PCA84C222A 16
PCA84C222B 12 - =
PCA84C422A 16
PCA84C422B 12 -
PCA84C622A 16
PCA84C622B 12 6K
PCA84C622C 20 64 bytes
PCA84C822A 16
PCA84C822B 12 8K
PCA84C822C 20"
Note
1. 41/0 lines with 10 mA sink capability.
4 ORDERING INFORMATION
PACKAGE
TYPE NUMBER()
NAME DESCRIPTION VERSION
PCAB4CX22AP SDIP24 | plastic shrink dual in-line package; 24 leads (400 mil) SOT234-1
PCA84CX22AT S024 plastic small outline package; 24 leads; body width 7.5 mm SOT137-1
PCA84CX22BP DIP20 plastic dual in-line package; 20 leads (300 mil) SOT146-1
PCA84CX22BT S0O20 plastic small outline package; 20 leads; body width 7.5 mm SOT163-1
Egﬁg:ggzzgl S028 r;l‘altvs;itcazzilflf%lgilignhei package; 28 leads; body width 7.5 mm; SOT136-1
Note

PC
technology: j

A
temperature range: j

A=-20t0+50 °C

PC = CMOS

84C122 P

L package:

P = plastic DIL
T = plastic mini-pack (SO)

generic type number
MLA973 - 1

Fig.1 Numbering scheme.

1995 May 01
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5 BLOCK DIAGRAM
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Product specification

8-bit microcontrollers for

remote control

transmitters

PCA84C122; 222; 422; 622; 822

6 PINNING INFORMATION

6.1 Pinning

) p22 [1] U 28] P23

P14 [1] 24] P15 P14 [Z] 7] Pis
Pot [2] 23] Po2 po1 [3] [26] Po2
P00 3| 22] P03 Poo [7] 25) o3
To/INT [4 | 21] ouT TOINT [5] 24] o0
T [5] [20] Vss T [6] 23] Vss
ilE - e (1) s (217
op [7] 18] P11 Vpp [5] 84C822CT [77) b
xTAL2 [8] 17] P12 XTAL2 [9] 20] P12
xTAL1 [9] 15] P8 xTAL1 [10] [19] P13
Po4 [10] 15] Pov Po4 [11] 18] Po7
Pos [11] [14] Pos Pos [12] [17] Pos
P16 [12] [13] P17 P16 [13] [16] P17
WCDzoT -2 o [ 5] Pt

MLA977 - 1

Fig.3 Pin configurations PCA84CX22AP (SDIP24)
and PCA84CX22AT(S024).

Fig.4 Pin configuration PCA84CX22CT (S028).

Pot [1 =) [20] Po2
Poo [2] 19] Po3
T0/iNT [3] 18] OUT
T [4] [17] Vss
RESET [5 | 84CX22BT [16] P10
Voo 6] 15] P11
XTAL2 [7 | [14] P12
XTAL1 [8]] 13] P13
P04 [9] 12] Po7
P05 E [11] PO6

MCD250 -2

Fig.5 Pin configuration PCA84CX22BT (S020).

p1o [1]
vss [2]
out [3]
Po3 [4]
po2 5|
Po1 [6|
P00 [7]
To/iNT [8]
T [9]

RESET [10]

U [20] P11

84CX22BP

[19] P12
E P13

[17] po7
16] Pos

[15] Pos
[14] P04
[13] XTAL1

[12] xTAL2

[11] VoD

MLA975 - 2

Fig.6 Pin configuration PCA84CX22BP (DIP20).
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8-bit microcontrollers for
remote control transmitters

PCAB84C122; 222; 422; 622; 822

6.2  Pin description
Table 1  Pin description for PCA84CX22AP, PCA84CX22AT, PCA84CX22BP, PCA84CX22BT and PCA84CX22CT
PIN
SYMBOL | spip24/s024 S028 $020 DIP20 DESCRIPTION
(see Fig.3) (see Fig.4) (see Fig.5) (see Fig.6)
P00 to P07 |3, 2, 23, 22, 4, 3, 26, 25, 2,1,20,19,9, |7,6,5,4, 14, |standard I/O Port lines, generally
10, 11, 14,15 |11,12,17,18 |10, 11,12 15, 16, 17 used for keypad scanning
P10to P17 |19, 18,17, 16, |22, 21,20,19, |16, 15,14,13 |1,20,19,18 standard 1/O Port lines, generally
1,22,12,18 2,27,183, 16 used for keypad sensing
P20 to P23 |- 14,15,1,28 |- - standard 1/O Port lines, generally
used for visible LED’s
TO/INT 4 5 3 8 test TO and external interrupt input
T1 5 6 4 9 test T1 input
RESET 6 Z 5 10 active HIGH reset;
normally connected to Vgss.
For further information see
PCF84CXXXA description in
“Data Handbook IC14”.
XTALA 10 8 13 crystal or ceramic resonator
XTAL2 9 T 12
ouT 21 24 18 3 pulse train output pin, capable of
sinking 27 mA
Vpp 7 8 6 11 power supply
Vss 20 23 17 2 ground
1995 May 01 64
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Microcontrollers for TV tuning
control and OSD applications

CONTENTS
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1.2 VST and OSD derivative
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4 BLOCK DIAGRAM
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6 RESET

6.1 Reset trip level

6.2 Reset status

7 ANALOG CONTROL

71 6 and 7-bit PWM outputs (PWMO00 to PWMO07)
12 VST control 14-bit PWM DAC

8 AFC INPUT

9 OSD (ON SCREEN DISPLAY) FUNCTION
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OSD CONTROL REGISTERS

Derivative Register 22 (CON1)
Derivative Register 23 (CON2)
Derivative Register 33 (CON3)
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Derivative Register 36 (HPOS)
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Preliminary specification

Microcontrollers for TV tuning
control and OSD applications

PCA84C646; PCA84C846

[ G-y

1.

FEATURES

A PCF84CXXXA kernel

8-bit CPU, ROM, RAM, I/O and derivative logic in one
package

Over 80 instructions

All instructions of 1 or 2 cycles

Quasi-bidirectional standard 1/O port lines (PO, P1)
Configuration of I/O lines individually selected by mask
External interrupt INT/TO

2 direct testable inputs TO, T1

8-bit timer/event counter

Single level vectored interrupt: external (INT),
counter/timer, 12C-bus and VSYNC

Configuration of optimal on-chip oscillator
transconductance by mask

On-chip oscillator clock frequency: 1 to 10 MHz
Power-on-reset and low-voltage detector

Low standby voltage and current in Idle and Stop modes
Single power supply: 4.5t0 5.5V

Operating temperature: —20 to +70 °C.

2 VST and OSD derivative

6 kbytes (PCA84C646) or 8 kbytes (PCA84C846)
system ROM, 192 bytes system RAM

A multi-master 12C-bus interface

One 14-bit PWM output for VST

Three AFC inputs with 4-bit DAC and comparator
Four 6-bit PWM and four 7-bit PWM outputs
(DACs for analog controls)

Eight port lines with 10 mA LED drive

(at <1.2 V) capability

1995 Jun 15
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Programmable active level polarities of VSYNC/HSYNC
Display RAM: 64 x 10-bit

Display character fonts: 64 (62 customized + 2 special
reserved codes)

Display starting position: 64 different positions by
software control, both vertical and horizontal

Character size: 4 different character sizes, line-by-line
basis, 1 dot = 1H/1V, 2H/2V, 3H/3V, 4H/4V. (H: OSD
clock period, V: number of horizontal scan line height)

Character matrix: 12 x 18 with no spacing between
characters

Foreground colours: 8, character-by-character basis

Background colours: 8, word-by-word basis. Available
when background is either in North-west shadowing,
Box shadowing and Frame shadowing mode
Background/shadowing modes: 4, No background,
North-west shadowing, Box shadowing, Frame
shadowing (raster blanking), frame basis

On-chip oscillator for On Screen Display (OSD) function

Character blinking rate: 1: 1, 1: 3, 3: 1 (frequency:
Yie, Va2, Vea OF V128 Of fysync, programmable),
character basis

Display format: flexible display format by using Carriage
Return (CR) code

Spacing between lines: 4 different choices,
from 0, 4, 8 or 12 horizontal scan lines

Auto display character RAM address post increment
when writing data

On-chip Power-on-reset

VSYNC leading edge can generate interrupt
(programmable enable/disable by software)

8-bit counter triggered by external pulse input.
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Preliminary specification

Microcontrollers for TV tuning
control and OSD applications

PCA84C646; PCA84C846

2 GENERAL DESCRIPTION

The PCA84C646 and PCA84C846 are 8-bit
microcontrollers with enhanced OSD and VST functions.
The PCA84C646 and PCA84C846 are members of the
PCA84C640 CMOS microcontroller family. They include
the PCF84CXXXA processor core, 6 or 8 kbytes of ROM
and 192 bytes of RAM.

I/O requirements are adequately catered for with

13 general purpose bidirectional I/O lines plus 16 function
combined I/O lines. One 14-bit PWM analog control,

3 AFC inputs (4-bit DAC + comparator) for VST and four
6-bit and 7-bit PWM analog control outputs are provided.

3 ORDERING INFORMATION

In addition to all these features a master-slave 12C-bus
interface, 2 directly testable lines and an enhanced OSD
facility for flexible screen format (maximum of 64 character
types) are also provided.

The on-chip Phase-Locked Loop (PLL) oscillator for OSD
operation considerably reduces the radiation generated by
the RC or LC oscillator. An 8-bit timer is integrated on-chip
with a 5-bit prescaler. Another 8-bit counter with
Schmitt-trigger input is used for clock/timer function
application.

Figure 1 shows the block diagram of the PCA84C646 and
PCA84C846.

PACKAGE
TYPE NUMBER
NAME DESCRIPTION VERSION
PCA84C646P
SDIP42 | plastic shrink dual in-line package; 42 leads (600 mil) SOT270-1
PCA84C846P

1995 Jun 15
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Microcontrollers for TV tuning

PCA84C846

PCA84C646

control and OSD applications
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Microcontrollers for TV tuning
control and OSD applications

PCA84C646; PCA84C846

5 PINNING INFORMATION

541 Pinning

vos [1 U [42] Vo
vowz [2 [41]
pP22VOW1 [ 3 | [40] DP20/SDA
DP23VOWO [ 4] [39] pP21/scL
VSYNC [5 | 38] DP10/AFCO
HSYNG [6] [37] pP11/AFCH
P10/DXWR [ 7] [36] DP12/AFC2
P11/DXRD [8] [35] iNT/To
DP13/TDAC [ 9] [34] T1
P12/DXALE [10] 33] RESET
i
P14/DXINT [12] [31] xTAL1
poo [13] [30] TEST/EMU
po1 [14 [29] DPOO/PWMOO
po2 [15] 28] DPO1/PWMOT
Po3 [16] [27] DPO2/PWMO2
Po4 [17] [26] DPO3/PWMO3
pos [18] [25] DPO4/PWMO4
Pos [19] | 24] DPOS/PWMO5
Po7 [20] 23] DPOE/PWMOS
Vss [21] [22] DPO7/PWMO7

MED171

Fig.2 Pin configuration PCA84C646P and PCA84C846P (SDIP42; SOT270-1).

1995 Jun 15
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Microcontrollers for TV tuning
control and OSD applications

PCA84C646; PCA84C846

5.2  Pin description

Table 1 Pin description for PCA84C646P and PCA84C846P; SDIP42 (see Fig.2)
SYMBOL PIN DESCRIPTION

VOB 1 Video fast blanking output signal.

VOW2 2 Video character outputs or derivative port lines.
DP22/VOW1 3

DP23/VOWO0 4

VSYNC 5 Vertical synchronization signal input, active LOW.
HSYNC 6 Horizontal synchronization signal input, active LOW.
P10/DXWR 7 Port line 10 or emulation DXWR signal input.
P11/DXRD 8 Port line 11 or emulation DXRD signal input.
DP13/TDAC 9 Derivative /O port or 14-bit D/A PWM.

P12/DXALE 10 Port line 12 or emulation DXALE signal input.

T3 1 Secondary 8-bit counter input pin (Schmitt-trigger).
P14/DXINT 12 Port line 14 or emulation DXINT signal input.

P00 to PO7 13 to 20 General I/O port lines (10 mA).

Vss 21 Ground.

DP00/PWMO00 to DPO7/PWMO07 | 29, 28, 27, 26, | Derivative I/O port;

25, 24, 23, 22 6-bit PWM (PWMO04 to 07) or 7-bit PWM (PWMOO to 03).

TEST/EMU 30 Control input of testing and emulation mode, normally LOW.
XTALA1 31 Oscillator input terminal for system clock.

XTAL2 32 Oscillator output terminal for system clock.

RESET 33 Initialize input, active LOW.

T 34 Direct testable pin and event counter input.

INT/TO 35 External interrupt/direct testable pin.

DP12/AFC2 36 Derivative 1/0 port or comparator input with 4-bit DAC.
DP11/AFC1 37

DP10/AFCO 38

DP21/SCL 39 Derivative port line or 12C-bus clock line.

DP20/SDA 40 Derivative port line or 12C-bus data line.

C 41 External capacitor input for on chip PLL OSD oscillator.
Vop 42 Power supply.

1995 Jun 15
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Product specification

Microcontrollers for universal infrared
remote transmitter applications

PCA84C922; PCA84C923

1 FEATURES

e 84CXXX CPU

¢ ROM, RAM, I/0O and keypad configurations are device
dependent; see Table 1

e Two test inputs: TO and T1
¢ 3 single-level vectored interrupt sources:

— external (TO/INT and Port 1, for keypad press
Wake-up function)

— Timer/counter (TI)
— Hardware Modulator interrupt
e 8-bit programmable timer/counter with 5-bit prescaler
e Power saving Idle and Stop modes
e Low power operation: 2 V
e Hardware Modulator
¢ Watchdog timer
¢ On-chip oscillator: 1 to 6 MHz
¢ Single supply voltage: 2.0to 5.5V
e Operating temperature: —-20 to +70 °C
e Available packages: SO24, SO28, VSO56 and SDIP24.

Table 1 The PCA84C92X range of microcontrollers

2 GENERAL DESCRIPTION

The PCA84C922A, PCA84C922C, PCA84C923A,
PCA84C923C and PCA84C923D are members of the
PCF84CXXXA CMOS family of microcontrollers and have
been designed for use in universal infrared remote
commander applications. The term PCA84C92X is used
throughout this data sheet to refer to all devices in the
range, differences between devices are shown in Table 1
and also highlighted in the text. In addition to the common
functions of the PCF84CXXXA family of microcontrollers
the PCA84C92X also provides:

¢ a Hardware Modulator that generates programmable
pulse trains for driving an infrared LED

¢ an on-chip Coding Table specifically for the storage of
code data

¢ a modified interrupt architecture that will wake-up the
CPU from the Idle or Stop modes when any key is
pressed

e a Watchdog Timer to prevent CPU lock-up.
The PCA84C923D has been designed as the emulation

chip for both the PCA84C92X and the PCA84CX22 range
of microcontrollers (both ranges being pin compatible).

FUNCTION PCA84C923D | PCA84C923C PCA84C923A PCA84C922C | PCA84C922A
System ROM 8 kbytes 8 kbytes 8 kbytes 8 kbytes 8 kbytes
System RAM 256 bytes 256 bytes 256 bytes 128 bytes 128 bytes
Coding Table ROM 16 kbytes 16 kbytes 16 kbytes 8 kbytes 8 kbytes
Coding Table extension | up to 64 kbytes | no no no no
Maximum number of keys | 189 117 81 117 81
/0 36 20 16 20 16
Emulation device PCA84C923D | PCA84C923D | PCA84C923D PCA84C923D | PCA84C923D
Package VS056 S0O28 S024 and SDIP24 | SO28 S0O24 and SDIP24

3 ORDERING INFORMATION
TYPE PACKAGE
NUMBER NAME DESCRIPTION VERSION
PCAB84C922AP SDIP24 | plastic shrink dual in-line package; 24 leads (400 mil) SOT234-1
PCA84C922AT S024 plastic small outline package; 24 leads; body width 7.5 mm SOT137-1
PCA84C922CT S028 plastic small outline package; 28 leads; body width 7.5 mm SOT136-1
PCA84C923AP SDIP24 | plastic shrink dual in-line package; 24 leads (400 mil) SOT234-1
PCA84C923AT S024 plastic small outline package; 24 leads; body width 7.5 mm SOT137-1
PCA84C923CT S028 plastic small outline package; 28 leads; body width 7.5 mm SOT136-1
PCA84C923DT VSO56 | plastic very small outline package; 56 leads SOT190-1
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5 PINNING INFORMATION

5:1 Pinning
RSTO [ 1| U 56] P23
Vss[2] 5] P15
P22 (3] 54] DP67
P14 [4] 53] EMU
P57 [5 | 52| P02
P01 [6 | 51] P03
P00 [ 7| [50] n.c.
n.c. E 49| n.c.
DP56 [ 9 | 48] n.c.
TOANT [10] 47| LOUT
1 [11] 46] Vss
DP55 [12] 45| DP66
RESET [13] 44] P10
DP54 [14 [ 43] DP65
T PCA84C923D —
Voo [16] 41] P11
DP52 [17] 40] DP63
XTAL2 18] 39] P12
XTAL1 [19] 38| P13
n.c. @ E n.c.
n.c. E E n.c.
Po4 [22] [35] Po7
DP51 23] 34| PO6
P05 [24 33| DP62
DP50 [25 32| P17
P16 [26 31] DP61
P20 [27] 30| INTO
DP60 [ 28] 29] P21
MBE343
Fig.4 Pin configuration of PCA84C923D (VSO56).

P22 [1] J 28] P23
p1a [2] 27] P15
pot1 [3] 26] P02
Poo [4] [25] P03
To/NT 5] 24] LouT
71 (6] 23] Vss
RESET [7] peagacezac [22] P10
Voo [] PCA#409 [53] ey
XTAL2 [9]] 20] P12
XTAL1 [10] [19] P13
P04 [11] 18] PO7
Pos [12] 17] Pos
P16 [13] [16] P17
P20 [14 [15] P21

MBE342

Fig.5 Pin configuration of PCA84C922C
(S028) and PCA84C923C (SO28).

Pi4[1] J [24] P15
Po1 [2] 23] Po2
P00 [3 ] [22] P03

To/INT [4] 21] LouT
71 [5] 20] Vss
RESET [6 | poasacsaza [19] P10
Voo [7] PCABSCZIA |31 1y
XTAL2 [ 8] [17] P12
XTAL1 [9] 16] P13
Po4 [10] [15] Po7
P05 [11] [14] Po6
P16 [12] 13] P17

wBES41
Fig.6  Pin configuration of PCA84C922A

(SO24/SDIP24) and PCA84C923A
(S024/SDIP24).
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5.2

Pin description

Table 2 PCA84C923D (VS056)

SYMBOL PIN DESCRIPTION
P00 to P07 7,6,52,51,22, |Standard I/O Port lines, generally used for keypad scanning or for LSB address
24,34 and 35 lines of coding table.

P10 44 Port line 10 or emulation DXWR signal input.

P 4 Port line 11 or emulation DXRD signal input.

P12 39 Port line 12 or emulation DXALE signal input.

P13 38 Port line 13 or emulation EXDI signal input.

P14 to P17 4, 55,26 and 32 | Standard I/O port lines, generally used for keypad sensing, the wake-up function
can be removed by mask option.

P20 to P23 27,29,3and 56 | Standard I/O port lines with 10 mA sink capability.

DP50 to DP57 |25, 23, 17, 15, 14, | Standard 1/O port lines, generally used for the data bus of Coding Table.

12,9 and 5
DP60 to DP67 |28, 31, 33, 40, 42, | Standard I/O Port lines, generally used for keypad scanning or for MSB address
43, 45 and 54 lines of Coding Table.

RSTO 1 Used for emulation purposes only. This output is the result of the OR operation
carried out internally on the RESET input and the Watchdog Timer reset and is
connected to the RESET pin of the 84C00.

TO/INT 10 Test pin TO or external interrupt input.

T 11 Test pin T1 or timer/counter input (T1).

RESET 13 Active HIGH reset pin; normally connected to Vsg as Power-on-reset serves the
same function.

XTAL2 18 Crystal or ceramic resonator or LC oscillator connections.

XTALA1 19

INTO 30 Used for emulation purposes only and is connected to the TO/INT pin of the
84C00.

LOUT 47 Pulse train output pin, capable of sinking 30 mA.

EMU 53 Emulation mode control pin; for normal operation this pin is connected to Vgs.

Vpp 16 Power supply.

Vss 2 and 46 Ground.
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Table 3 PCA84C922C (SO28) and PCA84C923C (S0O28)

SYMBOL PIN DESCRIPTION

P00 to P07 |4, 3, 26, 25, Standard I/O port lines, generally used for keypad scanning or for LSB address byte of
11,12, 17, 18 | code data.

P10 to P17 | 22,21, 20, 19, | Standard I/O port lines, generally used for keypad sensing, the wake-up function of
2,27,13,16 | P14 to P17 can be removed by mask option.

P20 to P23 | 14,15, 1,28 | Standard I/O port lines with 10 mA sink capability.

TO/INT 5 Test pin TO or external interrupt input.

™ 6 Test pin T1 or timer/counter input (T1).

RESET 4 Active HIGH reset pin; normally connected to Vgg as Power-on-reset serves the same

function.

XTAL2 9 Crystal or ceramic resonator or LC oscillator connections.

XTALA 10

LOUT 24 Pulse train output pin, capable of sinking 30 mA.

Vop 8 Power supply.

Vss 23 Ground.

Table 4 PCA84C922A (SO24/SDIP24) and PCA84C923A (SO24/SDIP24)

SYMBOL PIN DESCRIPTION
P00 to P07 |3, 2, 23,22, |Standard I/O port lines, generally used for keypad scanning or for LSB address byte of
10, 11, 14, 15 | code data.
P10to P17 [ 19,18, 17, 16, | Standard I/O port lines, generally used for keypad sensing, the wake-up function of
1,24,12,13 P14 to P17 can be removed by mask option.
TO/INT 4 Test pin TO or external interrupt input.
Tt 5 Test pin T1 or timer/counter input (T1).
RESET 6 Active HIGH reset pin; normally connected to Vsg as Power-on-reset serves the same
function.
XTAL2 Crystal or ceramic resonator or LC oscillator connections.
XTAL1
LOUT 21 Pulse train output pin, capable of sinking 30 mA.
Vpp 7 Power supply.
Vss 20 Ground.
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1

FEATURES

Display RAM: 256 x 12 bits

Display character fonts: 128 (fixed in ROM, mask
programmable)

Starting position of the first character displayed:

64 vertical and 64 horizontal starting positions can be
selected by software

Character size: 4 different character sizes on a
line-by-line basis (1 dot = 1H/1V; 2H/2V; 3H/3V and
4H/4V)

Character matrix: 12 x 18 with no spacing between
characters and no rounding function

Foreground colours: 16 combinations of Red, Green,
Blue and Intensity on character-by-character basis

Background/shadowing modes: 4 modes available, No
background, Box shadowing, North-West shadowing
and Frame shadowing (raster blanking) on frame basis

Background colours: 16 combinations of Red, Green,
Blue and Intensity on word-by-word basis. Available
when background mode is in either the Box shadowing,
North-West shadowing or Frame shadowing mode
OSD oscillator: on-chip Phase-Locked Loop (PLL)
Character blinking ratio: 1: 1, 1:3and 3: 1
(programmable frequency of V4, Vap, Vg4 Or V428 Of
fysync) on character basis

Display format: flexible display format by using the
Carriage Return Code, maximum number of characters
per line is also flexible and depends upon the OSD clock
frequency

3 ORDERING INFORMATION

¢ Spacing between lines: 4 choices comprising 0, 4, 8 and
12 horizontal scan lines

o Display character RAM address auto-post-increment
when writing data

e Fast I2C-bus serial interface (400 kbaud) or High-speed
3-wire serial interface (1 Mbaud) for data/command
transfer

e ACM (Active Character Monitor) specifically for use in
camcorder applications on word basis; can also be used
as a 5th colour control with R, G, B and | signals

e Programmable active input polarity of HSYNC and
VSYNC

e Programmable output polarity of R, G, B, | and FB

e Supply voltage: 5V £10%

e Operating temperature: 20 to +70 °C

e Package: SDIP24 or SO24.

2 GENERAL DESCRIPTION

The PCA8514 is a member of the PCA85XX CMOS family
and is an on-screen character display generator controlled
by a microcontroller via the on-chip fast 12C-bus interface
or the on-chip High-speed 3-wire serial interface. It is
suitable for use in high-end TV or camcorder applications
and has also been designed for use in conventional
mid-end TV with advanced graphic features.

PACKAGE
TYPE NUMBER
NAME DESCRIPTION VERSION
PCA8514P SDIP24 | plastic shrink dual in-line package; 24 leads (400 mil) SOT234-1
PCA8514T S024 plastic small outline package; 24 leads; body width 7.5 mm SOT137-1
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5 PINNING INFORMATION

5.1 Pinning

1 vows) [1] U [24] AVDD
PO4/ACM (VOB2) [2] 23] AVss
TEST2 [3] [22] FB (VOB)
TEST1 [4] [21] Vop
c [5] [20] B (vow2)
VSYNC [6 | [19] Pot
HSYNC [ 7] . 18] & (vow1)
SDA/SIN [8 | [17] Poo
SCK/SCLK [3 ] 16] R (vOwo)
XTAL1 (IN) [10] [15] HION*c
XTAL2 (OUT) [11] 14] E
vgs [12] [13] RESET

MGC949

Fig.2 Pin configuration for SDIP24 and SO24.
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5.2  Pin description

Table 1 SDIP24 and SO24 packages

SYMBOL PIN /0 DESCRIPTION

| (VOW3) 1 (0] Character output signal for intensity control.

P04/ACM (VOB2) 2 O Port 04 output or Active Character Monitor output (VOB2).

TEST2 3 | Test mode selection; for normal operation TEST2 is connected to Vgg.

TEST1 4 | Test mode selection; for normal operation TEST1 is connected to Vgs.

C 5 110 Capacitor connection for on-chip OSD PLL oscillator.

VSYNC 6 | Vertical synchronization input, active polarity programmable.

HSYNC 7 | Horizontal synchronization input, active polarity programmable.

SDA/SIN 8 I/0 Data line of the I2C-bus interface or the data line for the High-speed
serial interface.

SCL/SCLK 9 I/0 Clock line of the 12C-bus interface or the clock line for the High-speed
serial interface.

XTALT (IN) 10 I System clock input.

XTAL2 (OUT) 1 O System clock output.

Vss 12 | Ground, digital.

RESET 13 [ Master reset input (active LOW).

E 14 | Chip enable (active HIGH) for the High-speed serial interface. When the
12C-bus interface is selected this pin should be connected to Vss.

HIO/I2C 15 | Serial interface selection. When this pin is LOW the High-speed serial
interface is selected; when this pin is HIGH the I12C-bus interface is
selected.

R (VOWO0) 16 O Character output signal: VOWO for Red.

P00 17 I/0 General purpose I/O Port 00.

G (VOWT) 18 (0] Character output signal: VOW1 for Green.

PO1 19 I/0 General purpose /O Port 01.

B (VOW2) 20 (0] Character output signal: VOW?2 for Blue.

Vpp 21 | Power supply, digital.

FB (VOB) 22 6} Fast Blanking output (VOB).

AVgg 23 | Ground, analog.

AVpp 24 | Power supply, analog.
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1 FEATURES

¢ Display RAM: 256 x 13 bits

¢ Display character fonts: 253 (fixed in ROM, mask
programmable)

¢ Starting position of the first character displayed:
64 vertical and 64 horizontal starting positions can be
selected by software

e Character size: 4 different character sizes on a
line-by-line basis (1 dot = 1H/1V; 2H/2V; 3H/3V and
4H/4V)

¢ Character matrix: 12 x 18 with no spacing between
characters and no rounding function

¢ Foreground colours: 16 combinations of Red, Green,
Blue and Intensity on character-by-character basis

o Background/shadowing modes: 4 modes available, No
background, Box shadowing, North-West shadowing
and Frame shadowing (raster blanking) on frame basis

e Background colours: 16 combinations of Red, Green,
Blue and Intensity on word-by-word basis. Available
when background mode is in either the Box shadowing,
North-West shadowing or Frame shadowing mode

OSD oscillator: on-chip Phase-Locked Loop (PLL)

Character blinking ratio: 1:1,1:3and 3 : 1
(programmable frequency of V4, Va2, Vg4 OF V428 Of
fysync) on character basis

Display format: flexible display format by using the
Carriage Return Code, maximum number of characters
per line is also flexible and depends on the OSD clock
frequency

3 ORDERING INFORMATION

Spacing between lines: 4 choices comprising 0, 4, 8 and
12 horizontal scan lines

e Display character RAM address-auto-post increment
when writing data

o Fast I2C-bus serial interface (400 kbaud) or High-speed
3-wire serial interface (1 Mbaud) for data/command
transfer

e ACM (Active Character Monitor) specifically for use in
camrecorder applications on word basis; can also be
used as a 5th colour control with R, G, B and | signals

Programmable active input polarity of HSYNC and
VSYNC

Programmable output polarity of R, G, B, | and FB
Supply voltage: 5 V +10%

Operating temperature: —20 to +70 °C

Package: SDIP24 or SO24.

2 GENERAL DESCRIPTION

The PCA8515 is a member of the PCA85XX CMOS family
and is an on-screen character display generator controlled
by a microcontroller via the on-chip fast I2C-bus interface
or the on-chip High-speed 3-wire serial interface. It is
suitable for use in high-end TV or camrecorder
applications and has also been designed for use in
conventional mid-end TV with advanced graphic features.

PACKAGE
TYPE NUMBER
NAME DESCRIPTION VERSION
PCA8515P SDIP24 | plastic shrink dual in-line package; 24 leads (400 mil) SOT234-1
PCA8515T S024 plastic small outline package; 24 leads; body width 7.5 mm SOT137-1
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5 PINNING INFORMATION

5.1 Pinning

I (vows) [1]
PO4/ACM (VOB2) [ 2]
TEST2 [3]

TESTY [4]

c [5]

vsYNC [6]

HSYNC [7]
SDA/SIN 8]
SCK/SCLK 9 |
XTAL1 (IN) [10]

XTAL2 (OUT) [11]

vss [12]

PCA8515

[24] AVpp
23] AVss
22] FB (vOB)
[21] VoD

20] B (vow2)
[19] Po1

18] G (vow1)
[17] Poo

[16] R (vowo)
[ 15] HIO/%C

[14] €

[13] RESET

MLC348

Fig.2 Pin configuration for SDIP24.
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5.2  Pin description
Table 1 SDIP24 and SO24 packages

SYMBOL PIN /0 DESCRIPTION
| (VOWS3) 1 O Character output signal for intensity control.
P04/ACM (VOB2) 2 O Port 04 output or Active Character Monitor output (VOB2).
TEST2 3 | Test mode selection; for normal operation TEST2 is connected to Vgs.
TESTH 4 | Test mode selection; for normal operation TEST1 is connected to Vgs.
Cc 5 I/0 Capacitor connection for on-chip OSD PLL oscillator.
VSYNC 6 | Vertical synchronization input, active polarity programmable.
HSYNC T | Horizontal synchronization input, active polarity programmable.
SDA/SIN 8 110 Data line of the 12C-bus interface or the data line for the High-speed

serial interface.

SCK/SCLK 9 110 Clock line of the 12C-bus interface or the clock line for the High-speed
serial interface.

XTAL1 (IN) 10 | System clock input.

XTAL2 (OUT) 1 O System clock output.

Vss 12 | Ground, digital.

RESET 13 | Master Reset input (active LOW).

E 14 | Chip enable (active HIGH) for the High-speed serial interface. When the
I2C-bus interface is selected this pin should be connected to Vgs.

HIO/2C 15 | Serial interface selection. When this pin is LOW the High-speed serial
interface is selected; when this pin is HIGH the 12C-bus interface is
selected.

R (VOWO0) 16 (0] Character output signal: VOWO for Red.

P00 17 110 General purpose |/O Port 00.

G (VOW1) 18 (0] Character output signal: VOW1 for Green.

PO1 19 1/0 General purpose I/0 Port 01.

B (VOW2) 20 (0] Character output signal: VOW?2 for Blue.

Vbop 21 | Power supply, digital.

FB (VOB) 22 O Fast Blanking output (VOB).

AVgs 23 | Ground, analog.

AVpp 24 | Power supply, analog.
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Infrared remote control transmitter RC5

PCA8521

FEATURES

« RC5 protocol
¢ Maximum of:
— 56 keys (20-pin version)
— 30 keys (16-pin version)
¢ Option of multi-system or single system transmitter
— Multi-system: maximum 8 systems, selection by key

— Single system: maximum 8 different systems per IC,
selection by jumper wire or switch

Power-down and key wake-up
e High output current (< 45 mA)
Oscillator frequency of 432 kHz or 4 MHz

Multiple key protection
Option of 25% or 33% duty factor
Contained in DIP16, SO16, DIP20 or SO20 packages.

ORDERING INFORMATION

GENERAL DESCRIPTION

The PCA8521 can be used in infrared remote control
transmitters. It generates output pulses, in accordance
with the RC5 protocol, when a key is pressed. The IC does
not contain a software programmable processor.
However, it does contain a ROM in which the codes that
have to be transmitted are stored. An example of an
application diagram using a 20-pin IC is illustrated in Fig.
7. The oscillator frequency may be optionally chosen as
432 kHz or 4 MHz. For 432 kHz additional external
capacitors must be connected. The capacitors for a 4 MHz
oscillator is integrated. When a key in the key-matrix is
pressed a drive line will be connected to a sense line. This
causes the oscillator to start and a corresponding code will
be generated conforming to the RC5 protocol.

Seven drive lines (DRO to DR6) and eight sense lines
(SNO to SN7) may be connected via the key matrix to scan
the keys (see Fig.1).

When two or more keys are activated simultaneously no
transmission will take place.

TYPE PACKAGE
NUMBER NAME DESCRIPTION VERSION
PCA8521FP DIP16 plastic dual in-line package; 16 leads (300 mil); long body SOT38-4
PCA8521FT SO16 plastic small outline package; 16 leads; body width 7.5 mm SOT162-1
PCA8521BP DIP20 plastic dual in-line package; 20 leads (300 mil) SOT146-1
PCA8521BT S020 plastic small outline package; 20 leads; body width 7.5 mm SOT163-1
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Infrared remote control transmitter RC5 PCA8521

BLOCK DIAGRAM

432 kHz or 4 MHz

_||:||_
XTAL1 XTAL2
v 1 A2

TIMING GENERATOR
OSCILLATOR [— AND

CONTROL

A STOP +———‘ A Y ¥ 36 kHz

SNO
SN1
SN2
SN3
SN4
SN5
SN6
SN7
DRO
DR1
DR2
DR3
DR4
DR5
DR6

YyYvyvy

1Kx 8 PULSE OUTPUT| 19|
ROM GENERATOR[ | P LOKE

DRIVER
KEY
SCANNING y

SHIFT REGISTER

A A A VYV YV VYV Y Y

PCA8521

A A A 4

|20 |18
' Vbp 7LVSS MBH038

Fig.1 Block diagram (for DIP20 and SO20 packages).
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Infrared remote control transmitter RC5 PCA8521
PINNING
16-pin dual in-line and small outline package
SYMBOL PIN DESCRIPTION
XTAL1 1 oscillator input
XTAL2 2 oscillator output
SNO 3 sense line 0 for key matrix
SN1 4 sense line 1 for key matrix
SN2 5 sense line 2 for key matrix )
SN3 6 sense line 3 for key matrix i [T o vﬂ
SN4 7 sense line 4 for key matrix xtaL2 [2] 15] LouT
SN5 8 sense line 5 for key matrix sno 3] [14] Vss
DR4 9 drive line 4 for key matrix N1 [4] 73] DRO
_ (active LOW) sne 3] PCAB521 72] o
DR3 10 drive line 3 for key matrix —
(active LOW) sna [6] 1] bRz
DR2 11 drive line 2 for key matrix sN4 [7 ] 10] DR3
(active LOW) sNs 8] BE
DR1 12 drive line 1 for key matrix e
(active LOW)
DRO 13 drive line 0 for key matrix
(active LOW)
Vss 14 ground
Lot 15 [ ouputsigalagive LOW) Fig.2 Pin configuration (DIP/SO16).
Vpp 16 power supply

1997 Mar 05
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Infrared remote control transmitter RC5 PCA8521
20-pin dual in-line and small outline package
SYMBOL PIN DESCRIPTION
XTAL1 1 oscillator input
XTAL2 2 oscillator output
SN7 3 sense line 7 for key matrix
SNO 4 sense line 0 for key matrix
SN1 5 sense line 1 for key matrix
SN2 6 sense line 2 for key matrix
SN3 7 sense line 3 for key matrix
SN6 8 sense line 6 for key matrix xTAL1 [1] 20] Voo
SN4 9 sense line 4 for key matrix XTAL2 [2] [19] LouT
SN5 10 sense line 5 for key matrix SN7 E E Vss
DR5 11 drive line 5 for key matrix sNo [4] 17] DRé
(active LOW) = o
SN1[5 16| DR
DR4 12 drive line 4 for key matrix " _0
(active LOW) sz 6] [15] DR
DR3 13 | drive line 3 for key matrix sN3 [7] 14] DR2
L (active LOW) sn6 5] 73] 56
DR2 14 drive line 2 for key matrix —
(active LOW) sna [9] 12] DRa
DR1 15 drive line 1 for key matrix SNs [10 [11] DR5
(active LOW) T
DRO 16 drive line O for key matrix
(active LOW)
DR6 17 drive line 6 for key matrix
(active LOW)
Vss 18 ground
LOuUT 19 tput signal (active L
auAn-egnel (active LV Fig.3 Pin configuration (DIP/SO20).
Vop 20 power supply
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Philips Semiconductors

Product specification

8-bit microcontrollers

PCF84CxxxA family

1 INTRODUCTION

This data sheet describes the shared properties of the
PCF84CxxxA family of microcontrollers. The family
currently consists of:

« PCF84C00

o PCF84C12A; 22A; 42A

o PCF84C21A; 41A; 81A

o PCF84C85A

o PCF84C122; 222; 422; 622; 822
o PCF84C44x; 64x; 84x

o PCF84C846.

For a particular microcontroller, this data sheet should be
read in conjunction with the individual data sheet of the
specific device. Data sheets can be found in “Data
Handbook IC14, “8048-based 8-bit microcontrollers”.

The PCD33xxA family of microcontrollers has similar
characteristics to the PCF84CxxxA family, but with lower
minimum operating voltage, DTMF/modem/musical tone
generation and (for most devices) on-chip EEPROM. This
family should be considered for telecom-specific
applications. Please refer to the “PCD33xxA family” data
sheet.

2 FEATURES

¢ 8-bit CPU, ROM, RAM, I/O all in one package
e Up to 8 kbytes ROM

* Up to 256 bytes RAM

e Over 100 instructions (based on MAB8048) all of
1 or 2 cycles

8 or more quasi-bidirectional I/O port lines

8-bit programmable timer/event counter 1

2 or 3 single-level vectored interrupts: external,
timer/event counter, (12C-bus/derivative)

Two test inputs, one of which also serves as the external
interrupt input

e |2C-bus serial data interface (most devices)

Derivative logic (most devices)

e Power-on-reset, Stop and Idle modes

e Supply voltage range: 2.5 to 6 V

o Clock frequency: 1 to 16 MHz

e Operating temperature: —40 to +85 °C

¢ Manufactured in silicon gate CMOS process.

1996 Nov 22

3 GENERAL DESCRIPTION

The PCF84CxxxA family of microcontrollers provide up to
8 kbytes of program memory and up to 256 bytes of RAM.
All devices include flexible I/O ports, an 8-bit
programmable timer/event counter and a choice of
single-level vectored interrupts. Most devices feature
[2C-bus compatibility. The instruction set is based on that
of the well-known MAB8048. Some of the devices have
functional equivalents in the MAB84xx family of NMOS
controllers. Where the lower power consumption and
higher speed of CMOS provide advantages, the
PCF84CxxxA devices can be used as direct replacements
for their MAB84xx equivalents.

A range of prototyping devices with external program
memory and ‘Piggy-backs’, as well as emulation probes
and prototyping systems are available.
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5 PINNING INFORMATION

5.1 Pinning

5.2  Pin description

Table 1 describes the common functions of the devices.
For full details of pin descriptions consult the data sheet of

For individual pinning configurations consult the data the specific device.
sheet of the specific device.

Table 1 Common functions

SYMBOL TYPE DESCRIPTION

Vss 2 ground

Vpp P positive supply voltage

XTALA | crystal oscillator/external clock input

XTAL2 0] crystal oscillator output

RESET | Reset input

INT/TO I Interrupt/Test 0 input

T1 | Test 1/count input of 8-bit timer/event counter 1

P0.0 to P0.7 110 Port 0: quasi-bidirectional I/O lines

P1.0to P1.7 /0 Port 1: quasi-bidirectional I/O lines

P2.0 to P2.2 110 Port 2: quasi-bidirectional I/O lines

SDA/P2.3 /0 bidirectional data line of the 12C-bus interface/Port 2: quasi-bidirectional I/0 line

SCLK 170 bidirectional clock line of the 12C-bus interface
1996 Nov 22 96
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Preliminary specification

Line MEmory noise Reduction IC
(LIMERIC)

SAA4945H

FEATURES

2-D adaptive vertically recursive noise reduction

Noise reduction for Y, U and V signals in 4 : 1 : 1 format
Single 5 V £10% power supply

Communication by means of serial communication
protocol 83C654 (SNERT bus)

Via SNERT bus, 10 different types of noise reduction
selectable; the noise reduction function can also be
disabled

Phase relation write enable input/output signal
simultaneously switchable over one clock period w.r.t.
input/output samples

8-bit wide data processing for Y, U and V; in unsigned
format (Y signal) and in 2’s complement (U and V
signals)

One fixed line locked clock operation frequency up to
16 MHz (typical)

Exactly one line delay.

QUICK REFERENCE DATA

GENERAL DESCRIPTION

The SAA4945H, LIMERIC (LIne MEmory noise Reduction
IC) is a 2-D recursive noise reduction filter for both
luminance and colour difference signals. The noise
reduction is automatically adapted to the global noise level
in the image. Ten different preferences of noise reduction
can be set using a synchronous receiver transmitter bus;
SNERT (Synchronous No parity Eight bit Receive
Transmit) bus. Alternatively, the noise reduction can be
switched off. The LIMERIC is generally placed directly
after the ADC in the feature box and works fully in the 1f,
(50/60 Hz) domain.

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Vbp supply voltage (pins 5, 29 and 30) 4.5 5.0 5.5 Vv
Iop supply current - 70 - mA
P power dissipation - 350 - mwW
fok clock frequency +7%; note 1 10 16 171 MHz
fSNERT bus clock frequency - - 1 MHz
Temb operating ambient temperature 0 - 70 °C
Note
1. Maximum number of clocks per line is 1024.
ORDERING INFORMATION
TYPE PACKAGE
NUMBER | NAME DESCRIPTION VERSION
SAA4945H | 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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LIne MEmory noise Reduction IC SAA4945H
BLOCK DIAGRAM
Vop1  Vbp2  Vpbp3
| |
[5 T29 30
L_ NOISE %571, oo Uo
REDUCTION > Uoo: Vo1
M Mg iy FILTER RAM OV FORMATTER 3435 .
18, 17 | REFORMATTER [->{ (MULTIPLEXED) > Voo Vo1
Vio: Viy >
N_thr_UV
L’J NOISE
38to 44, 1 YAn t
Yigto Y7 el 8/ REDUCTION L—»—l RAM_Y I - ooYo
FILTER 06 Yo7
A
N_thr_Y | N_thr_UV
SAA4945H -
8 « TSTO
b A TEST 25
ESTIMATOR conTEeL TST1
internal 24
A A A 4 control i TST2
M K] signals
SRR ’
= & = 2 T
SNERT 31|
INTERFACE [ CONTROL » WEo
A A A } A A A l—ne
2 |3 [a 192122 Ll—'zls ?20‘?23%7?23%2
v
SON VRST CLK | Va l GND2 ) GND4 ‘ GND6
SNCL WE GND1 GND3  GND5 MGK170

Fig.1 Block diagram.
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LIne MEmory noise Reduction IC

(LIMERIC) SAA4945H
PINNING
SYMBOL PIN TYPE DESCRIPTION
Yo7 1 output luminance output bit 7
SNDA 2 input/output data from interface SNERT bus
SNCL 3 input clock from interface SNERT bus
VRST 4 input reset in the vertical blanking interval
Vpp1 5 supply supply voltage 1
GND1 6 ground ground 1
Y7 7 input luminance input bit 7 from analog-to-digital converter
Yis 8 input luminance input bit 6 from analog-to-digital converter
Yis 9 input luminance input bit 5 from analog-to-digital converter
Yi4 10 input luminance input bit 4 from analog-to-digital converter
Y3 1" input luminance input bit 3 from analog-to-digital converter
Yi2 12 input luminance input bit 2 from analog-to-digital converter
Yi1 13 input luminance input bit 1 from analog-to-digital converter
Yio 14 input luminance input bit 0 from analog-to-digital converter
Uy 15 input U input bit 1 from analog-to-digital converter
Ujp 16 input U input bit 0 from analog-to-digital converter
Vi 17 input V input bit 1 from analog-to-digital converter
Vio 18 input V input bit 0 from analog-to-digital converter
CLK 19 input master clock
GND2 20 ground ground 2
WE, 21 input write enable input
Va 22 input vertical blanking pulse
GND3 23 ground ground 3
TST2 24 input test pin 2
TST1 25 input test pin 1
TSTO 26 input test pin 0
GND4 27 ground ground 4
GND5 28 ground ground 5
Vbp2 29 supply supply voltage 2
Vbp3 30 supply supply voltage 3
WEo 31 output write enable output
GND6 32 ground ground 6
n:e: 33 - not connected
Voo 34 output V output bit 0
Vo1 35 output V output bit 1
Uoo 36 output U output bit 0
Uo1 37 output U output bit 1
Yoo 38 output luminance output bit 0
Yo1 39 output luminance output bit 1
Yoo 40 output luminance output bit 2

1997 Jun 10
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LIne MEmory noise Reduction IC

(LIMERIC) SAA4945H
SYMBOL PIN TYPE DESCRIPTION

Yos3 41 output luminance output bit 3

Yos 42 output luminance output bit 4

Yos 43 output luminance output bit 5

Yos 44 output luminance output bit 6

[44] Yoe
43] Yos5

42 YO4
% Yos
40] Yoo
39| Y01
% Yoo
@ Uo1
36] Uoo

35| Vo
34] Voo

Yor [1]
SNDA [ 2]
sneL 3]
VRST [4|
voo1 [5]
GND1 [6 |

Yi7 [7]
Yie [8]
Yis 9]
Yi4 [10]
Yi3 E

SAA4945H

E n.c.

[32] GND6
1] weo
30] Vops
29] Vo
28] GNDs
27] GND4
26] TSTO
[25] TSTH

[24] TST2
23] GND3

viz [12}
vy [13]
Yio [14]
upq [18)
Upo [16|
viy [17]
vio [18|
CLK [19]

GND2 [20]

Fig.2 Pin configuration

MGK169

W [21]
Va @
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Preliminary specification

Progressive scan-Zoom and Noise
reduction IC (PROZONIC)

FEATURES

* Progressive scan conversion
(262.5 to 525 or 312.5 to 625 lines/field)
Field rate up-conversion (50 to 100 Hz or 60 to 120 Hz)

Line flicker reduction

Noise and cross-colour reduction

Variable vertical sample rate conversion

Movie phase detection

Synchronous No parity Eight bit Reception and
Transmission (SNERT) interface.

QUICK REFERENCE DATA

SAA4990H

GENERAL DESCRIPTION

The Progressive scan-Zoom and Noise reduction IC,
abbreviated as PROZONIC, is designed for applications
together with:

SAA4951WP Economy Controller (ECO3)
SAA4952H (memory controller)
SAA7158WP Back END IC (BENDIC)
SAA4995WP PANorama IC (PANIC)

SAA4970T ECOnomical video processing Back END IC
(ECOBENDIC)

TMS4C2970/71 (serial field memories)
TDA8755/8753A (A/D converter 4 : 1 : 1 format)
83C652/54 type of microcontroller.

SYMBOL PARAMETER MIN. MAX. UNIT
Vbop digital supply voltage 4.5 55 \
Tamb operating ambient temperature 0 70 °C
ORDERING INFORMATION
TYPE PACKAGE
NUMBER | NAME DESCRIPTION VERSION
SAA4990H | QFP80 | plastic quad flat package; 80 leads (lead length 1.95 mm); body 14 x 20 x 2.8 mm | SOT318-2

1996 Oct 25
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Progressive scan-Zoom and Noise
reduction IC (PROZONIC)

SAA4990H

BLOCK DIAGRAM
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Progressive scan-Zoom and Noise

reduction IC (PROZONIC) SARGSEI0H
PINNING
SYMBOL PIN TYPE DESCRIPTION

TEST1/AP 1 input action pin for testing, to be connected to Vgg
TEST2/SP 2 input shift pin for testing, to be connected to Vgg
RE1 3 output read enable to FM1

Vsst 4 ground ground 1

Vbp1 5 supply supply voltage 1

YUV¢7 6 output Y bit 7 to FM2

YUVcs 7 output Y bit 6 to FM2

YUVcs 8 output Y bit 5 to FM2

YUV;,4 9 output Y bit 4 to FM2

YUVc3 10 output Y bit 3 to FM2

Vsso 11 ground ground 2

Vbp2 12 supply supply voltage 2

YUVco 13 output Y bit 2 to FM2

YUV¢;4 14 output Y bit 1 to FM2

YUVco 15 output Y bit 0 to FM2

YUVc14 16 output UV bit 3 to FM2

YUV¢io 17 output UV bit 2 to FM2

YUVcq 18 output UV bit 1 to FM2

YUVcsg 19 output UV bit 0 to FM2

CK 20 input master clock, nominal 27 or 32 MHz
Vsss 21 ground ground 3

Vbps 22 supply supply voltage 3

WE2 23 output write enable to FM2

RE2 24 output read enable to FM2

YUVpgg 25 input UV bit 0 from FM2

YUVgg 26 input UV bit 1 from FM2

YUVz1g 27 input UV bit 2 from FM2

YUVg14 28 input UV bit 3 from FM2

YUVgg 29 input Y bit 0 from FM2

YUVpg4 30 input Y bit 1 from FM2

YUVgs 31 input Y bit 2 from FM2

YUVg3 32 input Y bit 3 from FM2

Vbp4 33 supply supply voltage 4

Vssa 34 ground ground 4

YUVp4 35 input Y bit 4 from FM2

YUVgs 36 input Y bit 5 from FM2

YUVgg 37 input Y bit 6 from FM2

YUVg7 38 input Y bit 7 from FM2

RE 39 input master read enable

VD 40 input field frequent reset, vertical display
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Progressive scan-Zoom and Noise

reduction IC (PROZONIC)

SAA4990H

SYMBOL PIN TYPE DESCRIPTION
HD 41 input horizontal reference signal
YUVpsg 42 output UV bit 0
YUVpg 43 output UV bit 1
YUVpio 44 output UV bit 2
Vops 45 supply supply voltage 5
Vsss 46 ground ground 5
YUVp11 47 output UV bit 3
YUVpo 48 output Y bit 0
YUVp1 49 output Y bit 1
YUVp2 50 output Y bit 2
Vops 51 supply supply voltage 6
Vsse 52 ground ground 6
YUVp3 53 output Y bit 3
YUVp4 54 output Y bit 4
YUVps 55 output Y bit 5
YUVps 56 output Y bit 6
YUVp7 57 output Y bit 7
Vpp7 58 supply supply voltage 7
Vss7 59 ground ground 7
SNRST 60 input field frequent reset from microcontroller; reset for SNERT interface
SNDA 61 /0 data for SNERT interface
SNCL 62 input clock for SNERT interface
AUX 63 output spare output from line-sequencer
Ho 64 output output hold to e.g. LC display
n.c. 65 = not connected
n.c. 66 - not connected
YUVa7 67 input Y bit 7 from FM1
YUVae 68 input Y bit 6 from FM1
YUVas 69 input Y bit 5 from FM1
YUVaq 70 input Y bit 4 from FM1
YUVa3 71 input Y bit 3 from FM1
YUVa2 72 input Y bit 2 from FM1
Vsss 73 ground ground 8
Vpps 74 supply supply voltage 8
YUVa1 75 input Y bit 1 from FM1
YUVao 76 input Y bit 0 from FM1
YUVai1i 77 input UV bit 3 from FM1
YUVa1o 78 input UV bit 2 from FM1
YUVag 79 input UV bit 1 from FM1
YUVag 80 input UV bit 0 from FM1

1996 Oct 25
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Progressive scan-Zoom and Noise

reduction IC (PROZONIC) SAA4Se0H
F YT RN N
E 5 2223 P4 dd 22 g 8 4
3] [R] [#] [§] [#] [e] [R] [] [8] [] [] [e] [#] [%] [#] [e]
TEST1/AP [Z( 64 Ho
TEST2/SP [ 2| 63] AUX
RE1[3] 62] SNCL
Vst [4] 61] SNDA
VD1 [5] 60] SNRST
YUVcs [&] [57] Yuvp;
YUVeq [9] [56] YUV
YUVcs [10] [55] YUVps
Vssz [11] [54] Yuvp,
Wep [ SAA4990H S vese
YUVGq E [51] Vops
YWeo [15] [50] YUV,
YUVG14 E EYUVN
YUVc1o [17] 48] YUV
YUVcg E [47] YUVp 14
YUVcg [19] 46] Vsss
CK [20] 45] Vpps
Vsss [21] [44] YUvp1g
Vpp3 [22] [43] YUVpg
WE2 [23] [42] YUVpg
RE2 [24] 41] HD
(& [&] [&] [&] R Te[ Tl [ ToT T=1 [&] (8] [&] [&] (8] 1]
B8 858833388 8bpee "
FF EEERE TR E R

Fig.2 Pin configuration.
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PANorama-IC (PAN-IC)

SAA4995WP

FEATURES

¢ Horizontal sample rate conversion in both zoom and
compress direction, with a sample rate conversion factor

between 0.5 and 2 (in 384 steps)

Dynamic sample rate conversion for panorama mode
display e.g. 4 : 3 material on a 16 : 9 display

Dynamic sample rate conversion for amaronap mode
display of e.g. 16 : 9 material on a 4 : 3 display

Operates with 1f, and 2fy,

Programmable via microcontroller SNERT

(Synchronous No parity Eight bit Receive Transmit) bus.

QUICK REFERENCE DATA

GENERAL DESCRIPTION

The PAN-IC is an add-on IC to be used, for example,
between analog-to-digital conversion and a serial (field)
memory. The device performs the following tasks:

o Linear horizontal sample rate conversion in both zoom
and compress direction, with a sample rate conversion
factor between 0.5 and 2

¢ Dynamic sample rate conversion for panorama mode
display of e.g. 4 : 3 material on a 16 : 9 display

o Dynamic sample rate conversion for amaronap mode
display of e.g. 16 : 9 material on a 4 : 3 display.

The PAN-IC has the ability to increase the data rate from
the ADC to a maximum of twice the data rate at the output.
To achieve this a clock rate at twice the normal output
clock rate is needed to write data to the memory.

All actions to generate a lower data rate, produces disable
cycles in Write Enable (WE).

SYMBOL PARAMETER MIN. TYP. MAX. UNIT

Vpp supply voltage 4.5 5 55 \

Iop supply current - 110 - mA

foLk operating clock frequency = = 33 MHz

Tsmb operating ambient temperature 0 - 70 °C
ORDERING INFORMATION

PACKAGE
TYPE NUMBER
NAME DESCRIPTION VERSION

SAA4995WP PLCC44 | plastic leaded chip carrier; 44 leads SOT187-2
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PANorama-IC (PAN-IC)

SAA4995WP

BLOCK DIAGRAM

Fig.1 Block diagram.

CL16  CLK Vppt GND1 VDD2 GND2 VDD3 GND3 VDD4 GND4
| | | | | | | | | |
Is |31 l1o T2 Tis T16 Tas a0 e [32
Y Y,
17 |37t044 SECAM L vo | | weD 2ot022| 7
;0 " NOTCH || MUX FRONT-END BACK-END e
10 ? 00
CL16 notch CLK
Uitlio | 110 4 | VPD VPD 2110 18| YOOVO1
de 3 ’ > FRONT-END [”7| BACK-END > and
Vi1Vjo Uoo/Vo1
SAA4995WP
cL16 CLK ol e
i
C{—»{ MUX [>{INTEGRATOR [>{INTEGRATOR DTO
Co—
Iy 3 A Co Ay
17
7 =WEO
WE| — LINE CONTROL -
WE g
A A A 4 A 4 S N
[}
CL16 CLK gl ¢ ﬁ_ T1
S & &
5| 5 = = & w ¢ 2| & = 8 11
x| | X | x| R X £| 3| & E| 2 =0
SNDA o »>- —» CO
snoL—358 > SNERT BUS INTERFACE I C1
vRST—28 > c2
|8 £
[ [
TEST SCANIN MGK176

1997 Jun 10

107




Philips Semiconductors

Preliminary specification

PANorama-IC (PAN-IC) SAA4995WP
PINNING
SYMBOL PIN DESCRIPTION SYMBOL PIN DESCRIPTION

Uy 1 U input bit 1 Yoo 24 luminance output bit 2
Upo 2 U input bit 0 Yos 25 luminance output bit 3
Vi1 3 V input bit 1 Yos 26 luminance output bit 4
Vio 4 V input bit 0 Yos 27 luminance output bit 5
CL16 5 half system clock Yos 28 luminance output bit 6
Vbp4 6 supply voltage 4 Yo7 29 luminance output bit 7
WE, 7 write enable input GND3 30 ground 3

TEST 8 test mode switch CLK 31 system clock

SCANIN 9 input for scan chain GND4 32 ground 4

Vbp1 10 supply voltage 1 Vbp3 33 supply voltage 3

TO 1 test mode switch 0 SNDA 34 data input from interface
GND1 12 |ground 1 SNERT bus

T1 13 test mode switch 1 SNCL 35 clock input from interface
WE,q4 14 | write enable odd samples Sl bu§

Vone 15 supply voltage 2 VRST 36 reset .ian_n in the vertical

blanking interval

SNDZ 1% il Yi7 37 luminance input bit 7
WEo 17 write enable output Yo a8 luminance input bit 6
Voo 18| ¥ aupati 0 Yis 39 |luminance input bit 5
Vor 13 VI X 1 Yia 40 luminance input bit 4
Yoo &0 & Durpsit b0 Yis 41 luminance input bit 3
Yo & o) aUipuribit 1 Y2 42 luminance input bit 2
Yoo 22 luminance output bit 0 i 23 luminance input bit 1
Yo1 23 luminance output bit 1 Yio 24 luminance input bit 0
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PANorama-IC (PAN-IC)

we; [7]
TEST 8]
SCANIN [ 9]
Vop1 [19]
70 [11]
GND1 [12]
71 [13]
WEoqg E
Vopz [15]
GND2 [16]
Weo [17]

E VbD4

CL16

SAA4995WP

39] Y15
38] vi6
57] vz
[36] VRsT

35] SNCL
[34] SDNA

33] Vppa
[32] GND4

31] cLK

30| GND3

[29] Yo7

Voo [18]
Vo1 [1__9.
Yoo m

2

Uo1

Yor [23]
Yoz [24]
Yos [25]
You [26]
Yos [27]
Yo [28)

Yoo [22

Fig.2 Pin configuration.

MGK175
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Integrated VIP and teletext decoder
(IVT1.1X) B

FEATURES

e Complete teletext decoder including page memory and
FASTEXT links in a 40-pin DIP package

Automatic processing of extension packet 26 for widest
possible language decoding. All our standard language
options can be available, and language option is
readable via 12C-bus DESCRIPTION
) 3 . : T
) ::;S:Q;rsxaarr?; ZZE): trlr?;?kv:tth e e The Integrated VIP and Teletext decoder (IVT1.1X) is
) ) designed to decode 625-line based World System Teletext
* 100% hardware compatible with the SAA5244A, except  ransmissions. This single-chip teletext decoder hardware
if the special OSD symbols were used with the is based on the SAA5244A with which it is completely
SAA5244A, except ROM identification number compatible.
¢ The device is pin-aligned with the other members of the
new Philips teletext decoder family, i.e. SAA5280 and
the SAA5249, making one hardware solution for the full
range

Like the SAA5244A the device contains all the hardware
necessary to decode the teletext, but the SAA5254 also
contains extra hardware to process the extension packet
26 characters automatically, extending the markets to
Low software overhead for the control microprocessor which the TV chassis can be shipped and opening the
Single page acquisition system possibility of many more language options.

RGB interface to standard colour decoder ICs, push-pull

output drive

Separate text and video signal quality detectors.

ORDERING INFORMATION

TYPE PACKAGE
NUMBER NAME DESCRIPTION VERSION
SAA5254P DIP40 plastic dual in-line package; 40 leads (600 mil) SOT129-1

QUICK REFERENCE DATA

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vbb supply voltage 45 5.0 5.5 \
lop supply current - 90 120 mA
Vsyne sync voltage amplitude 0.1 0.3 0.6 Vv
Vvideo video voltage amplitude 0.7 1.0 14 \
fxraL crystal frequency - 27 - MHz
Tanib operating ambient temperature -20 - +70 °C
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Integrated VIP and teletext decoder

BLOCK DIAGRAM
Y BLAN COR RGBREF RGB ODD/EVEN
'y 4 A A, 'y
23 19 21 18 151017 |22
DISPLAY <
e
HAMMING
CHECKER
AND
PACKET 26
PROCESSING
ENGINE
> e e
| MEmoRy
Feil TELETEXT
ACQUISITION
AND K
GLOCK BECOBING
REGENERATOR
25
< 12c-Bus | SDA
INTERFACE | 24 s
DCVBS
11  vppy
5 10
v N sl o]
551 IL SAAs254 D2
ANALOG v
TO TIMING 0 " Ss2
DIGITAL 4 CHAIN 2
CONVERTER - Vss3
REF+ 5 —>
DISPLAY
e || INPUT
Dot CRYSTAL CLAMP g:ﬁgg
— 3 | oscILLATOR AND SYNC s
SEPARATOR ke
ok A 4 4L A
4 7 o |s 11 13 12
MLB207
, L
OSCGND BLACK IREF CVBS POL VCRFFFB STTV/LFB

Fig.1 Block diagram; SOT129 (DIP40).
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Integrated VIP and teletext decoder

(IVT1.1X) SAA5254
PINNING
SYMBOL PIN DESCRIPTION

Vbp1 1 +5 V supply 1

OSCOUT 2 27 MHz crystal oscillator output

OSCIN 3 27 MHz crystal oscillator input

OSCGND 4 0V crystal oscillator ground

Vsst 5 0V ground 1

REF+ 6 Positive reference voltage for the ADC. This pin should be connected to +5 V.

BLACK 7 Video black level storage pin, connected to ground via a 100 nF capacitor.

CVBS 8 Composite video input pin. A positive-going 1 V (peak-to-peak) input is required,
connected via a 100 nF capacitor.

IREF 9 Reference current input pin, connected to ground via a 27 k2 resistor.

Vpp2 10 +5 V supply 2

POL 1 STTV/LFB/FFB polarity selection pin

STTV/LFB 12 Sync to TV output pin/line flyback input pin. Function controlled by an internal register bit
(scan sync mode).

VCR/FFB 13 PLL time constant switch/field flyback input pin. Function controlled by an internal register
bit (scan sync mode).

Vss2 14 0V ground 2

R 15 Dot rate character output of the RED colour information.

G 16 Dot rate character output of the GREEN colour information.

B 17 Dot rate character output of the BLUE colour information.

RGBREF 18 DC input voltage to define the output high level on the RGB pins.

BLAN 19 Dot rate fast blanking output.

Vss3 20 0V ground 3

COR 21 Programmable active LOW output to provide contrast reduction of the TV picture for mixed
text and picture displays or when viewing newsflash/subtitle pages; open drain output.

ODD/EVEN 22 25 Hz output synchronized with the CVBS inputs field sync pulses to produce a
non-interlaced display by adjustment of the vertical deflection currents.

Y 23 Dot rate character output of teletext foreground colour information; open drain output.

SCL 24 Serial clock input for the 12C-bus. It can still be driven during power-down of the device.

SDA 25 Serial input/output data port for the 12C-bus; open drain output. It can still be driven during
power-down of the device.

i.c. 26 to 40 | Internally connected. Must be left open-circuit in application.
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Integrated VIP and teletext decoder

(IVT1.1X) RerERS
Vop1 [ U [40] )
oscour [2] 39]
0sCIN 3] 28]
OSCGND E 37]
Vst [5] 36
REF+ [6 | 35]
BLACK [7 | [34]
cves 8] [33] ¢ ic
IReF [9 ] B
Vopz2 10 31]
POLE SAA5254 5
STTVILFB [12] 29]
VeR/FFB [13] 28]
Vssa [14] 27]
A[E 7))
G [1g] 25] spA
B[17 [24] scL
RGBREF [18 23] v
BLAN [19] [22] ODD/EVEN
Vss3 [20] 21] CoR

MLB208

Fig.2 Pin configuration; SOT129 (DIP40).
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Integrated Video input processor and
AA5281
Teletext decoder (IVT1.8*) SAA528

FEATURES
e Complete Teletext and VPS decoding in a single
package
o Built-in 8K x 8 memory for up to 8 page storage
¢ Enhanced mode allows 7 Fastext pages and 8 pages of
TOP to be captured
« Ability to request only subtitie pages DESCRIPTION
e Acquisition and decoding of VPS data The IVT1.8" is a single-chip Teletext decoder IC for

« Data valid output available to indicate reception of decoding 625-line based World System Teletext
error-free VPS or packet 8/30/2 data transrryssnongz The deviceis baseq onIVT1 .OVP_S and ha}s

reception facilities for the 5 MHz biphase VPS signal. It is

intended for use in video recorders, in particular to

||
B

.\

o Software and hardware compatible with SAA5246 and

i implement the VPT facility (VCR programming via
¢ Meshing display within boxes Teletext). With suitable software both VPT standards
« Separate data checking algorithms and pointers for (EBU PDC System A and System B) can be
each acquisition channel accommodated to allow operation from any European VPT

transmission. Automatic processing of packet 26
transmissions is also possible. No external memory is
Automatic packet 26 extension character processing required as an 8K x 8 DRAM is included on-chip for up to
Indication of Line 23 for external use 8 page storage. An enhanced mode allows 7 Fastext
pages to be stored, with one chapter used to store
extension packets.

e 24 :18 Hamming checker

e 13.5 MHz clock output to drive external microcontroller

Detection of Spanish transmissions to disable
flicker-stopper

Compatible with Philips’ one-chip TV IC (TDA836X) for
scan-locking applications.

QUICK REFERENCE DATA

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vbp supply voltage 4.5 5.0 5.5 \"
Ibp supply current - 75 150 mA
Vsyne sync voltage amplitude 0.1 0.3 0.6 \
Vvid(p-p) video input voltage amplitude 0.7 1.0 1.4 Vv

(peak-to-peak value)

fxtal crystal frequency - 27 - MHz
Tarib operating ambient temperature -20 - +70 °C

ORDERING INFORMATION

PACKAGE
TYPE NUMBER
NAME DESCRIPTION VERSION
SAA5281P DIP48 plastic shrink dual in-line package; 32 leads (400 mil) SOT240-1
SAA5281ZP SDIP52 plastic shrink dual in-line package; 52 leads (600 mil) SOT247-1
SAA5281GP QFP64 plastic quad flat package; 64 leads SOT319-2
(lead length 1.95 mm); body 14 x 20 x 2.8 mm
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Integrated Video input processor and
Teletext decoder (IVT1.8%) SAA5281

BLOCK DIAGRAM

BLAN RGBREF
Vop1  Vbbz

Yy 4 COR R G B
| A ﬂk 1L A A
1 |1o 22 |19 |20 [18 [15 [ 16 [ 17
A
DRAM
POWER-ON REFRESH <:> 8K x 8
RESET DISPLAY AND DRAM
TIMING

ODD/EVEN 21
=]
(or DV)

24TO 18 PACKET 26 MEMORY
HAMMING EE—— PROCESSING
BECODER ek : 2 INTERFACE
TELETEXT
AQUISITION vl
AND DECODING 12C-BUS g
] INTERFACE 38l oL
VPS
ACQUISITION
AND
DECODIN
SERIAL-TO CoDING 441 LINE 23
PARAE,  —— TIMING
CONVERTER [+ SAA5281 CHAIN
T\ 4’ |
DATA SLICER Lv TELETEXT DISPLAY CLOCK Ty
AND CLOCK  |[¢— OR » PHASE-LOCKED [¢* VCR/FFB
REGENERATOR *| vPS CONTROL LooP 13
f I .
11
. POL
>
REF + | [ 37| CLKo/pP
9 ANALOG AN?‘&“ 'CN&;ATP ANALOG  |e] 27 MHz "
IREF REFERENCE DIGITAL AND SYNG OUTPUT o CLOCK [« OSCGND
GENERATOR CONVERTER SEPARATOR BUFFER GENERATOR
= T 7 K - [y
Br——1 14 I?zs 8 7 12 36 |2 3
’L 7L v v MBD783
> 72 g CvBS BLACK STTV/ILFB CLKEN ¥ OSCIN
Vss1 Vss2  Vsss 0scouT

Fig.1 Block diagram; pin numbers for DIP48 (SOT240-1).
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Integrated Video input processor and

SAA5281
Teletext decoder (IVT1.8%)
PINNING
PIN
SYMBOL DESCRIPTION
SOT240-1 | SOT247-1 | SOT319-2
Vbp1 1 52 1 +5 V supply 1
OSCOuUT 2 1 13 27 MHz crystal oscillator output
OSCIN 3 2 14 27 MHz crystal oscillator input
OSCGND B 3 15 0V crystal oscillator ground
Vss1 5 4and5 16 0V ground
REF+ 6 6 18 positive reference voltage for ADC; this pin should be connected
to ground via a 100 nF capacitor
BLACK 7 8 19 video black level storage input/output; this pin should be
connected to ground via a 100 nF capacitor
CVBS 8 9 20 composite video input; a positive-going 1 V (peak-to-peak) input
is required, connected via a 100 nF capacitor
IREF 9 10 21 reference current input, connected to ground via a 27 kQ resistor
Vpp2 10 11 22 +5V supply 2
POL 11 12 23 STTV/LFB/FFB polarity selection input
STTV/LFB 12 13 24 sync to TV output line flyback input; function controlled by an
internal register bit (scan sync mode)
VCR/FFB 13 14 27 PLL time constant switch/field input; function controlled by an
internal register bit (scan sync mode)
Vss2 14 15 28 0 V ground; connected to Vgg1 for normal operation
R 15 16 30 dot rate character output of the RED colour information
G 16 17 32 dot rate character output of the GREEN colour information
B 17 18 33 dot rate character output of the BLUE colour information
RGBREF 18 19 34 input DC voltage to define the output high level on the RGB pins
BLAN 19 20 35 dot rate fast blanking output
COR 20 21 36 programmable output to provide contrast reduction of the TV
picture for mixed text and picture displays or when viewing
newsflash/subtitle pages;
open-drain output
ODD/EVEN 21 22 37 in ODD/EVEN mode a 25 Hz output synchronized with the CVBS
(or DV) input field sync pulses to produce a non-interlaced display by
adjustment of the vertical deflection currents; in DV mode a VPT
data valid signal is used to indicate reception of error-free VPS or
8/30 format 2 data
Y 22 23 38 dot rate character output of teletext foreground colour information;
open-drain output
SCL 23 24 39 serial clock input for 12C-bus; it can still be driven HIGH during
power-down of the device
SDA 24 25 40 serial data port for the 12C-bus, open-drain output; it can still be
driven HIGH during power-down of the device
Vss3 25 26 44 0V ground
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Integrated Video input processor and

SAA5281
Teletext decoder (IVT1.8%)
PIN
SYMBOL DESCRIPTION
S0T240-1 | SOT247-1 | SOT319-2
iic 26 to 35, | 27 to 32, 1t0 3, |[internally connected; normally open-circuit
381043, | 35t0 38, 510 8,
45t048 | 41to 46, | 45t0 53,
48 to 51 55, 61,
63 to 64
CLK EN 36 39 56 clock enable input to enable the clock output (CLP O/P pin 37);
internal pull-down normally disables clock
CLK O/P 37 40 59 13.5 MHz clock output to drive an external microcontroller
LINE 23 44 47 4 output for indication of Line 23 for use with external circuitry
n.c. = 7,33,34 | 9,10, 12, | not connected; normally open-circuit
17,25, 26,
29, 31,
41 to 43,
54,57,58,
60, 62
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Integrated Video input processor and

Teletext decoder (IVT1.8%) BB
oscouT [1] U [52] Vpp1

Vop1 [1] VolE e osciN [2] [51] ic.
oscouT [2] 47] ic. 0SCGND [3] [50] ic.
OSCIN [3] 46] ic. Vsst [4] [29] ic.
OSCGND [4| 45] ic. Vsst [5] 48] i.c.

Vsst [5] [44] LINE 23 REF+ [6 | [47] LINE 23
REF+ [6] 43] ic. ne. [7] [26] ic.
BLACK [7] 42] ic. BLACK [8]] [45] ic.
cves [8 [41] ic. cves [9] 44] ic.
IReF [9 [40] ic. IReF [10] [43] ic.
Vopz [10] [39] ic. Vopz [11] 42] ic.
poL [11] 38] ic. poL [12 [41] ic.

STTVAFB [12] [37] cLkor STTVALFB [13] i [40] cLkoP

VCRFFB [13] N [36] CLKEN VCR/FFB [14] [39] CLKEN
Vsse [14] [35] ic. Vsse [15] 38] ic.
R [15] [34] ic. R [16] [57] ic.
G [1s] [33] ic a [i7] [36] ic.
B [17] [32] ic B [18] [35] ic.
RGBREF [18] [31] ic RGBREF [19] 34] ne.
BLAN [19] [30] ic. BLAN [20] 33] nec.
COR [20] [29] ic. COR [21] [32] ic.
ODD/EVEN  [57] 28] ic ODD/EVEN [22] [31] ic.

(or DY) or OV)
vy [22] 27] ic. v [23] 30] ic.
scL (23] 26] ic scL [24] 29] ic.
SDA [24] [25] Vggs SDA [25] 28] ic.
e Vsss [29] 7] ie.
wED7Es
Fig.2 Pin configuration; SOT240-1 (DIP48). Fig.3 Pin configuration; SOT247-1 (SDIP52).
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Integrated Video input processor and

Teletext decoder (IVT1.8*) SAA5281

ic.
iic.

64
53] ic
o
EIC
[60] n.c
59] cLk op
58] ne.
Enc
[56] CLK EN
[55] i.c
53] ne

53

52] ic

w3l =
ic.[2] [50] i.c.
ic.[3] [49] ic.
LINE 23 [4] 48] i.c.
i.c. E E] ic.
i.c. E 2_5] lie.
ic.[7] [45] i.c.
ie.[8] 44] Vsss
ne.[9] 3] ne.
n.c. [10] SAA5281 42] nec.
Vo1 [11] 41]ne.
nc. [12] 40] SDA
0SCcouT [13] 391 scL
OSCIN [14 [38] v
OSCGND |15 37 (OO?S_CFSVEN
Vsst [16] 36 Gon
ne. [17] [35] BLAN
REF-+ [18] 34] RGBREF
BLACK [19] 53] 8

MBH665

CcVBS [20]
IREF [21]
Vppz [22]
POL [23]
STTV/LFB [24]
n.c. [25]
[27]

Vss2 [28]
n.c. [29]
[30]

n.c. E

o [a2]

VCR/FFB

Fig.4 Pin configuration; SOT319-2 (QFP64).
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Chinese Character System Teletext

(CCST) decoder SAA5700

FEATURES

e Acquisition and display of the 625-line PAL CCST
Chinese standard for teletext, with Chinese and Latin
character sets

o Supports multiple DRAM sizes: 256K x 4 bits,

1M x 4 bits, 4M x 4 bits and 2 x 1M x 4 bits with an

additional decoder/demultiplexer IC GENERAL DESCRIPTION

Acquires and stores in background up to (typically)

400 pages with 1M x 4 bits external DRAM

The SAA5700 is a Chinese teletext decoder suitable for TV
and multimedia applications. It incorporates all the data

* CCST Fastext, with capability of displaying Chinese slicing, acquisition and display circuitry on-chip, as well as
characters on Fastext prompt row the logic for memory management. An external DRAM is

¢ Meshing for reduced contrast video background in used to store the currently displayed page and also the
subtitles and boxes precaptured teletext pages.

* Fullline and screen colour to all edges of screen An external ROM is used to store the ideographic Chinese

o Supports 625-line 50/100 Hz display modes character set. There is a high level software interface with

easy commands for the control of the decoder. Control is

e Scan-locked and stand-alone sync modes; supports J .
4 PP achieved via the 12C-bus.

video-locked sync modes with external PLL
« Easy control via high level 12C-bus SAFARI commands ~ The device is available in a QFP64 package.

e Sync mode switching and picture centring via 12C-bus
SAFARI commands

o Supports external decryption unit for encrypted data.

ORDERING INFORMATION

PACKAGE
TYPE NUMBER
NAME DESCRIPTION VERSION
SAA5700GP QFP64 | plastic quad flat package; 64 leads (lead length 1.95 mm); SOT319-2
body 14 x 20 x 2.8 mm
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Chinese Character System Teletext

(CCST) decoder
BLOCK DIAGRAM
Vppp1 Vsst Vpop2 Vss2 Vsss Vbox Vsso Vbpa Vssa Vss
| 35 (33 |48 |49 |2 | 19 ] 20 | 9 8 ‘ 14,16,
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|_ _______________________ —T——
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: SEPARATOR TIMING |
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STN > J2eMHz | AND CLOCK |-+~ OSCIN
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IREF = |
| 59
A R I } RESET
63
< > — DCL
PACKET M - 60 DDA
BUFFER <:_—_‘J> <:> PROCESSOR 61
BLOCK « = SCL
> SDA
BUS 24 MHz
e o T
| I
e 27 " |
ROMCS « — ! MR
e (=) '
RAS Xt L T DISPLAY . | 22
CAs %8 | INTERFACE |~ | T o3
g VD —— T
« I > BLAN
MEMORY | :
54,41, 40, | INTERFACE I A
38't0 36, > \ '
32 t0 28 & | |
RA10 to RAO | iy
55 t0 58, I ) ﬁ 17
52,51, l pisBiay [ el o0
: | <>
GLTENLCl R q— | et | I
| > : ODD/EVEN
I
|
| DISPLAY SECTION
SAA5700 Sl g

MGG539

Fig.1 Block diagram.
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Chinese Character System Teletext

(CCST) decoder e
PINNING
SYMBOL PIN /0 DESCRIPTION

OSCcouT 1 O oscillator output to crystal

Vsss 2 ground | ground for I/0 pad buffers connect to Vsg; internally connected to Vssy and Vssp
n.c. 3 - not connected

BLACK 4 /0 black level sample and hold capacitor; 100 nF to Vgsa
CVBS 5 | video signal input; 100 nF series capacitor, 250 Q source impedance maximum,

reference to Vgsa

STN 6 /0 ADC current reference decoupling; 100 nF to Vgsa
Irer 7 | current reference input; 10 kQ to Vgsa

Vssa 8 ground |0 V power supply; analog

Vbpa 9 supply |+5 V power supply; analog

REF+ 10 | ADC voltage reference decoupling; 100 nF to Vgga
ic. 1 - internally connected; do not use

i.c. 12 — internally connected; do not use

i.c. 13 - internally connected; do not use

Vss 14 ground | connect to Vgg for normal use

n.c. 15 - not connected

Vss 16 ground | connect to Vgg for normal use

LFB 17 I scan line flyback input (HSYNC)

FFB/STTV 18 I/0 scan field flyback input (VSYNC)/sync to TV output
Vppx 19 supply |+5 V power supply; connect to Vpp for normal use
Vsso 20 ground | output stage current return and 0 V

R 21 (6] analog Red output

G 22 O analog Green output

B 23 O analog Blue output

BLAN 24 (0] fast blanking (VDS)

ODD/EVEN 25 ¢} frame rate signal for hardware de-interlace (FRAME)
Vss 26 ground | connect to Vgg for normal use

ROMCS 27 (0] chip select (address decode) for ROM

RAO 28 (0] bit 0 of address to DRAM, ROM and IC

RA1 29 (@) bit 1 of address to DRAM, ROM and IC

RA2 30 O bit 2 of address to DRAM, ROM and IC

RA3 31 (0] bit 3 of address to DRAM, ROM and IC

1997 May 16

122




Philips Semiconductors Preliminary specification

Chinese Character System Teletext

(CCST) decoder SRR
SYMBOL PIN 1/0 DESCRIPTION

RA4 32 (6] bit 4 of address to DRAM, ROM and IC

Vss1 33 ground |0V power supply digital; connected internally to Vgs» and Vgss

nie: 34 - not connected

Vbpp1 35 supply |+5 V power supply digital; connected internally to Vppz

RA5 36 O bit 5 of address to DRAM, ROM and IC

RA6 37 O bit 6 of address to DRAM, ROM and IC

RA7 38 (0] bit 7 of address to DRAM, ROM and IC

n.c. 39 - not connected

RA8 40 o} bit 8 of address to DRAM, ROM and IC

RA9 41 (0] bit 9 of address to DRAM, ROM and IC

RAS 42 (6] row address strobe to DRAM; active LOW

n:c. 43 - not connected

WE 44 o) write enable to DRAM and IC; active LOW

i.c. 45 = internally connected; do not use

RDO 46 /0 bit 0 of data bus to/from DRAM, ROM and IC

RD1 47 I/0 bit 1 of data bus to/from DRAM, ROM and IC

Vbpp2 48 supply | +5 V power supply digital; connected internally to Vpp4

Vsso 49 ground |0V power supply digital; connected internally to Vss and Vsss

n.c. 50 - not connected

RD2 51 /0 bit 2 of data bus to/from DRAM, ROM and IC

RD3 52 110 bit 3 of data bus to/from DRAM, ROM and IC

CAS 53 O column address strobe to DRAM; active LOW

RA10 54 O bit 10 of address to DRAM, ROM and IC

RD7 55 /0 bit 7 of data bus to/from DRAM, ROM and IC

RD6 56 1/0 bit 6 of data bus to/from DRAM, ROM and IC

RD5 57 1/0 bit 5 of data bus to/from DRAM, ROM and IC

RD4 58 l{e] bit 4 of data bus to/from DRAM, ROM and IC

RESET 59 | chip/processor reset input (active HIGH)

DDA 60 I/0 bidirectional serial data to/from optional Decryptor

SCL 61 | primary 12C-bus serial clock input

SDA 62 1’0 primary 12C-bus serial data

DCL 63 O serial clock to optional Decryptor

OSCIN 64 | oscillator input from crystal/external clock input
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-
2] [2] 8] [=] [2] (8] [#] [=] (8] [#] [3] [3] [
0SCOUT [I/ [51] RD2
Vess [2] [50] n.c.
ne. [3] [49] Vss2
BLACK [4] 48] Vopp2
cves [5] [47] RD1
STN [6] [46] RDO
IreF [7] [45] ic.
Vssa [8] [24] WE
Vppa [9] 23] nec.
REF+ [10] SAA5700 42] RAS
ic. [11] 41] RA9
ic. [12] [40] RAs
i.c. @ E n.c.
Vss [14] 38] RA7
ne. [15] 37] RA6
Vss [16] 36] RAS
Lre [17] [35] Vpop+
FFB/STTV [18] [34] nec.
Vppx [19)] [33] Vsst

G

Vss [26]
ROMCS [27]
RAO [28]
RA1 [29]
RrA2 [30]
RA3 [31]
RA4 [32]

MGG538

Vsso [2]
2

(2]

BLAN [24]

ODD/EVEN [25]

Fig.2 Pin configuration.
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1 FEATURES

11 General

Single chip microcontroller with integrated teletext
decoder

Single +5 V power supply
Single crystal oscillator for teletext decoder, display and
microcontroller

Teletext function can be powered-down independently
of microcontroller function for reduced power
consumption in stand-by

e Pin compatibility throughout family.

12 Microcontroller

80C51 microcontroller core
16/32/64 kbyte mask programmed ROM
256/768/1280 bytes of microcontroller RAM

Eight 6-bit Pulse Width Modulator (PWM) outputs for
control of TV analog signals

One 14-bit PWM for Voltage Synthesis Tuner control
Four 8-bit Analog-to-Digital converters

e 2 high current open-drain outputs for directly driving
LED’s etc.

12C-bus interface

External ROM and RAM capability on QFP80 package
version.

1.3  Teletext acquisition

L J

1 page and 10 page Teletext version

Acquisition of 525-line and 625-line World System
Teletext, with automatic selection

Acquisition and decoding of VPS data (PDC system A)
Page clearing in under 64 ps (1 TV line)

Separate storage of extension packets
(SAA5296/7, SAA5296/7A and SAA5496/7)

Inventory of transmitted Teletext pages stored in the
Transmitted Page Table (TPT) and Subtitle Page Table
(SPT) (SAA5296/7, SAA5296/7A and SAA5496/7)

Automatic detection of FASTEXT transmission

Real-time packet 26 engine for processing accented
(and other) characters

Comprehensive Teletext language coverage

Video signal quality detector.
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1.4  Teletext Display

e 525-line and 625-line display

e 12 x 10 character matrix

e Double height, width and size On-Screen Display (OSD)
¢ Definable border colour

e Enhanced display features including meshing and
shadowing

e 260 characters in mask programmed ROM
¢ Automatic FRAME output control with manual override
o RGB push pull output to standard decoder ICs

e Stable display via slave synchronisation to Horizontal
Sync and Vertical Sync.

1.5 Additional features of SAA529xA devices
¢ Wide Screen Signalling (WSS) bit decoding (line 23).

1.6 Additional features of SAA549x devices

o Wide Screen Signalling bit decoding (line 23)
e Quad width OSD capability

e 32 additional OSD characters in mask programmed
ROM

8 foreground and 8 background colours definable from a
palette of 64.

2 GENERAL DESCRIPTION

The SAA529x, SAA529xA and SAA549x family of
microcontrollers are a derivative of the Philips’
industry-standard 80C51 microcontroller and are intended
for use as the central control mechanism in a television
receiver. They provide control functions for the television
system and include an integrated teletext function.

The teletext hardware has the capability of decoding and
displaying both 525-line and 625-line World System
Teletext. The same display hardware is used both for
Teletext and On-Screen Display, which means that the
display features give greater flexibility to differentiate the
TV set.

The family offers both 1 page and 10 page Teletext
capability, in a range of ROM sizes. Increasing display
capability is offered from the SAA5290 to the SAA5497.
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3 ORDERING INFORMATION
PACKAGE
TYPE NUMBER() RROIAY
NAME DESCRIPTION VERSION | MEMORY (ROM)
SAA5290PS/nnn SDIP52 | plastic shrink dual in-line package; 52 leads SOT247-1 | 16 kbytes
(600 mil)

SAA5291PS/nnn

SAA5291APS/nnn

SAA5296PS/nnn plastic shrink dual in-line package; 52 leads

SDIP52 ; ’ SOT247-1 | 32 kbytes

SAA5296APS/nnn (600 mil) "
SAA5491PS/nnn

SAA5496PS/nnn

SAA5291H/nnn

SAA5291AH/nnn

SAA5296H/nnn plastic quad flat package; 80 leads (lead length

SAAS296AH/ QFP80 1.95 mm); body 14 x 20 x 2.8 mm SOT318-2 | 32 kbytes and external
SAA5491H/nnn

SAA5496H/nnn

SAA5297PS/nnn ) ] o

SAA5297APS/nnn | SDIP52 ?E';‘(’)%“;ﬁ)h“”k dugl in-line:package: 52 1eads: | gerosn. 1 g4 Kiytes
SAA5497PS/nnn

e e | d fl ki 80 leads (lead length

plastic quad flat package; 80 leads (lead leng .

SAA5297AH/nnn QFP80 1.95 mm); body 14 x 20 x 2.8 mm SOT318-2 | 64 kbytes or external
SAA5497H/nnn
Note

1. ‘nnn’ is a three-digit number uniquely referencing the microcontroller program mask and OSD mask.

4 QUICK REFERENCE DATA

SYMBOL PARAMETER MIN. TYP, MAX. UNIT
Vppa supply voltages 4.5 5.0 5.5 \%
Voom
Voot
fytal crystal frequency - 12 - MHz
Tarmifs operating ambient temperature -20 - +70 °©
Ippm microcontroller supply current — 20 35 mA
SAA5290, SAA5291, SAA5291A and SAA5491
Ippa analog supply current - 35 50 mA
IppT teletext supply current - 40 65 mA
SAA5296, SAA5296A, SAA5297, SAA5297A, SAA5496 and SAA5497
lopa analog supply current = 35 50 mA
looT teletext supply current - 50 80 mA
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5 BLOCK DIAGRAM

BLACK IREF Vppa Vppom VoDT VS]SA Vssp

I ! I

TELETEXT o RyG; B,

CVBSO,
CcvBS1 DATA'SLIGER ACQUISITION DISRLAY > vDs,
CoR
r'y 'y
L\ ﬁj PAGE

; é

,_| AcauisiTion R SepLay [ VSYNG
TIMING T TN, [ HsYNe
|1 » FRAME
XTALIN > SAA5x9x \
LALo I OSCILLATOR 512x8 32K x 8 256 %8 TEXT
OSCGND + AUX RAM ROM RAM INTERFACE
i A # A
'y r'y A\ 4
data Y v
o 8051 address r | + + | + I * + l + +
RESET N1y
CONTROLLER L
[2C-BUS Y Y L L 4 v By
= INTERFACE
n TIMER/

A PWM

> CTRS

bc

Sty 11

4@ | PORT 0 | T—' PORTS] | PORT 2 |
@ @ @ MGK462

P1.0to P1.7 P0.0 to P0.7 P3.0to P3.7 P2.0to P2.7

Fig.3 Block diagram.
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6 PINNING INFORMATION
6.1  Pinning

P2.0/TPWM [ 1| U @ P1.5
P2.1/PWMo [ 2| [51] P1.4

P2.2/PWM1 [3] [50] P1.7/SDA
P2.3/PWM2 [ 4] [49] P1.6/sCL
P2.4/PWM3 [5 | 48] P1.3/T1
P2.5/PWM4 [6 | [47] P1.2/INTO
P2.6/PWM5 [ 7 | [46] P1.1/T0
P2.7/PWMs [8 | [45] P1.0/NT1
P3.0/ADCO [ 9 | [44] Vopm
P3.1/ADC1 [10)] [43] RESET
P3.2/ADC2 [11] 42] xTALOUT
P3.3/ADC3 [12] [ 41] XTALIN
Vgsp [13] [40] OSCGND
s E SAA5x9x 3] Voor
Po.1 [15] 38] Vbpa

Po.2 [16] 37] vsyNe
Po.3 [17] 36] HSYNC
Po.4 [18] 35] vDs
P05 [19] [34] R

P06 [20] 33] G

Po.7 [21] [32] B

Vssa [22] 31] RGBREF
cvBso [23] 30] P3.4/PWM7
cvest [24] | 29] COR
BLACK [25] 28] Vssp

IREF [26] 27] FRAME

MGK461

Fig.4 Pin configuration (SDIP52).
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P0.0 [14]
P0.1 [15]
P0.2 [16]
ALE[18
REF- [19]
P0.3 [20]
Po.4 [21]
P3.7 [22]

S s 8 2
£ == g 3 g
e B a4 B @ 9
& A& = S N ©® W ¥ O N = o W ¥ KN @
§ & ¥ § 22 8 2222 2 Fioioa
) 7| 7] [ (el ] [ 7l ] <) [ 61 s [ [ [e]
/
P2.6/PWMS [ 1 | [64] P1.1/T0
P2.7/PWM6 [ 2 | [63] P1.0/NT1
P3.0/ADCO [ 3 | [62] Vppu
nec.[4] [61] P1.3/T1
P3.1/ADC1 [ 5 | 60] P1.2/INTO
P3.2/ADC2 [ 6 | [59] RESET
P3.3/ADC3 [ 7 | 58] XTALOUT
P2.5/PWM4 [ 8 | [57] XTALIN
P2.4/PWM3 [ 9 | [56] OSCGND
RD [10] 5] A8
WR [11] [54] A9
Vssp [12 53] A10
SS_D E SAA5x9x :]
EA[13 [52] At1

[51] Voor
[50] REF+
49] VpDa
48] P36
[47] vSYNC
[46] P3.5
[45] HSYNC

[44] P3.4/PWM7

43] vDs
[42] R

41| G

n.c.@
P0.5 |24
(8] (8] Ta] (2] 2] [8] [5] [B] [B] BT [T [#] [&] [8] [ €]
s 38 hzzzzsgRE"
S E>° 8
o

Fig.5 Pin configuration (QFP80).

MGL157
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6.2 Pin description

Table 1 SDIP52 and QFP80 packages

SYMBOL i DESCRIPTION
SDIP52 QFP80

P2.0/TPWM 1 77 Port 2: 8-bit open-drain bidirectional port with alternative functions.

P2.1/PWMO 2 78 P2.0/TPWM is the output for the 14-bit high precision PWM.

e i 79 1P2.1/PWMO to P2.7/PWMS are the outputs for the 6-bit PWMs 0 to 6.

P2.3/PWM2 4 80

P2.4/PWM3 5 9

P2.5/PWM4 6 8

P2.6/PWM5 7 1

P2.7/PWM6 8 2

P3.0/ADCO 9 3 Port 3: 8-bit open-drain bidirectional port with alternative functions.

P3.1/ADC1 10 5 P3.0/ADCO to P3.3/ADC3 are the inputs for the software ADC facility.

FRanbce L s P3.4/PWM7 is the output for the 6-bit PWM7.

P3.3/ADC3 12 7

P3.4/PWM7 30 44

P3.5 - 46

P3.6 - 48

P3.7 - 22

Vssp 13 12 Digital ground.

P0.0 14 14 Port 0: 8-bit open-drain bidirectional port.

PO.1 15 15 P0.5 and P0.6 have 10 mA current sinking capability for direct drive of LEDs.

P0.2 16 16

P0.3 17 20

P0.4 18 21

P0.5 19 24

P0.6 20 25

P0.7 21 26

Vssa 22 27 Analog ground.

CVBSO 23 28 Composite video inputs; a positive-going 1 V (peak-to-peak) input is required,

CVBS1 24 29 connected via a 100 nF capacitor.

BLACK 25 30 Video black level storage input: this pin should be connected to Vgsa via a
100 nF capacitor.

IREF 26 31 Reference current input for analog circuits, connected to Vgsa via a 27 kQ
resistor.

FRAME 27 36 De-interlace output synchronised with the VSYNC pulse to produce a
non-interlaced display by adjustment of the vertical deflection circuits.

Vssp 28 37 Internally connected; this pin should be connected to digital ground.

COR 29 38 Open-drain, active LOW output which allows selective contrast reduction of
the TV picture to enhance a mixed mode display.
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PIN
SYMBOL DESCRIPTION
SDIP52 QFP80
LRGBREF 31 39 DC input voltage to define the output HIGH level on the RGB pins.
B 32 40 Pixel rate output of the BLUE colour information.
G 33 41 Pixel rate output of the GREEN colour information.
R 34 42 Pixel rate output of the RED colour information.
VDS 35 43 Video/data switch push-pull output for dot rate fast blanking.
HSYNC 36 45 Schmitt trigger input for a TTL level version of the horizontal sync pulse; the
polarity of this pulse is programmable by register bit TXT1.H POLARITY.
VSYNC 37 47 Schmitt trigger input for a TTL level version of the vertical sync pulse;
the polarity of this pulse is programmable by register bit TXT1.V POLARITY.
Vbpa 38 49 +5 V analog power supply.
VppT 39 51 +5 V teletext power supply.
OSCGND 40 56 Crystal oscillator ground.
XTALIN 41 57 12 MHz crystal oscillator input.
XTALOUT 42 58 12 MHz crystal oscillator output.
RESET 43 59 If the reset input is HIGH for at least 3 machine cycles (36 oscillator periods)

while the oscillator is running, the device is reset; this pin should be
connected to Vppwy Vvia a 2.2 uF capacitor.

Vppom 44 62 +5 V microcontroller power supply.
P1.0/INT1 45 63 Port 1: 8-bit open-drain bidirectional port with alternate functions.
P1.1/T0 46 64 | P1.0/INT1 is external interrupt 1 which can be triggered on the rising and
P1.2/INTO 47 60 falling edge of the pulse.
P1.3/INT1 48 61 P1.1/T0 is the counter/timer 0.
P S o P1.2/INTO is external interrupt 0.
P1.7/SDA 50 66
P14 51 67 P1.3/T1 is the counter/timer 1.
P15 50 68 P1.6/SCL is the serial clock input for the 12C-bus.
P1.7/SDA is the serial data port for the 12C-bus.
REF+ - 50 Positive reference voltage for software driven ADC.
REF- - 19 Negative reference voltage for software driven ADC.
RD - 10 Read control signal to external Data Memory.
WR - 1 Write control signal to external Data Memory.
PSEN - 17 Enable signal for external Program Memory.
ALE - 18 External latch enable signal; active HIGH.
EA — 13 Control signal used to select external (LOW) or internal (HIGH) Program
Memory.
ADO to AD7 - 69 to 76 | Address lines A0 to A7 multiplexed with data lines DO to D7.
A8 to A15 - 55 to 52, | Address lines A8 to A15.
35 to 32
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1 FEATURES

o Input data fully compliant with the Transport Stream
(TS) definition of the MPEG-2 systems specification
(International Standard; November 1994)

¢ Input data signals: Forward Error Correction (FEC) or
descrambler interface

modem data input bus (8-bit wide)
PKTDAT7 to PKTDATO

valid input data indicator (PKTDATV)
erroneous packet indicator (PKTBAD/PKTBAD)
first packet byte indicator (PKTSYNC)

byte strobe signal [for the asynchronous mode only
(PKTBCLK)]

asynchronous mode; PKTBCLK < 9 MHz, for
connection to a modem (e.g. FEC)

synchronous mode; PKTBCLK is not used for
connection to an external descrambler operating at
9 MHz. The descrambler chip clock (9 MHz; 33%
duty cycle) is generated and output to the
demultiplexer.

The descrambler chip clock [DCLK (9 MHz, 33% duty
cycle)] is generated and output by the demultiplexer

External memory; standard 32K x 8-bit static RAM.
Required typical access time < 50 ns, write pulse width
(twp) <35 ns.

Effective bit rate: fpiy < 72 MHz

Control Interface; 8-bit multiplexed data/address
(MDAT?7 to MDATO), memory mapped /O (P90CE201
microcontroller parallel bus compatible), in combination
with two microcontroller interrupt signals (IRQ and NMI).
In addition, a number of address input pins

(MA9 to MA2) allow direct access to a selected set of
demultiplexer registers.

Output ports:
Video; two alternative applications;

— third party video decoder compatible (master or slave
horizontal or vertical sync generation)

— Philips SAA7201 compatible (via general purpose
output)
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The interface can be configured to either of two modes:
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Audio; third party audio decoder, or Philips SAA2500
compatible

Audio/video; third party combined A/V decoder
compatible, (programmable)

Teletext; a Teletext Clock/Teletext Data (TTC/TTD)
based serial interface to selected teletext decoders
(e.g. SAA9042). Alternatively, this interface can be
programmed to provide data for Vertical Blanking
Interval (VBI) insertion of teletext data. The interface
therefore includes a teletext data request input (TTR).
In this mode, the interface is compatible with the
SAA7183 (EURO-DENC) TXT interface.

HS Data; high-speed data output, outputting entire
transport packets, packet payloads, PES packet
payloads, or sections (programmable) at byte clock
frequency (9 MHz). In the test mode it is capable of
outputting copies of either video, audio or other data
streams (programmable).

HS pins are combined with the general purpose
interface. The general purpose interface is bidirectional,
and can therefore, be used as an alternative transport
stream input.

Descrambler; 8-bit wide data input interface, combined
with the modem input bus. A descrambler device may
output a descrambled transport stream at 9 MByte/s.
A 9 MHz descrambler clock is generated and output by
the demultiplexer.

Microcontroller support; only for control, no specific
demultiplexing tasks are performed by the
microcontroller. However, parsing and processing of
Program Specific Information (PSI), and Service
Information (SI) is left to the microcontroller.

Error handling; stream dependent error handling
algorithms, invoked either if the PKTBAD/PKTBAD input
signal is set, or if the transport_error_indicator bit
(MPEG-2 syntax) is set or if the parser detects an
MPEG-2 syntax error. Different handling algorithms are
applied for the various output ports.
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2 GENERAL DESCRIPTION

This document specifies the MPEG-2 systems demultiplexer IC, SAA7205H, for use in MPEG-2 based digital TV
receivers, possibly incorporating conditional access. Such receivers are to be implemented in, for instance, a Digital
Video Broadcasting (DVB) set-top box, or Integrated Receiver Decoder (IRD). An example of a
demultiplexer/descrambler system configuration, containing a channel decoder module, source decoders, a system
microcontroller and a conditional access system is shown in Fig.1. The main function of the demultiplexer is to separate
relevant data from an incoming MPEG-2 systems compliant data stream and pass it to both the individual source
decoders and to the system microcontroller. To support descrambling, the demultiplexer interfaces with the descrambler
part of a conditional access system (optional). The demultiplexer therefore generates a 9 MHz descrambler chip clock.

3 QUICK REFERENCE DATA

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Vbbb digital supply voltage 45 5.0 5.5 \
VbpD(core) digital supply voltage for core 3.0 33 3.6 \

Ptot total power consumption - - 380 mwW
fork clock frequency foyte <9 MHz - - 27 MHz
Tamb operating ambient temperature 0 - 70 G

4 ORDERING INFORMATION

TYPE PACKAGE
NUMBER | NAME DESCRIPTION VERSION
SAA7205H QFP128 | plastic quad flat package; 128 leads (lead length 1.6 mm); SOT320-2
body 28 x 28 x 3.4 mm; high stand-off height

CONDITIONAL
ACCESS «—| MICROCONTROLLER AUDIO
SYSTEM —  SOURCE

DECODER
A
y
DEMODULATOR PLUS —
FORWARD ERROR VIDEO
CORRECTOR > SAA7205H > SOURCE
(AND DESCRAMBLER) DECODER
A
Y
S TELETEXT
32K x 8 -  DbECODER
SRAM

MGG374

Fig.1 Demultiplexer system configuration.
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6 PINNING
SYMBOL PIN /0 DESCRIPTION

Vo7 1 1/0 data output bit 7 to video decoder (shared with microcontroller data)

VO6 2 1/0 data output bit 6 to video decoder (shared with microcontroller data)

VO5 3 /0 data output bit 5 to video decoder (shared with microcontroller data)

VO4 4 /0 data output bit 4 to video decoder (shared with microcontroller data)

VO3 5 /0 data output bit 3 to video decoder (shared with microcontroller data)

Vo2 6 I/0 data output bit 2 to video decoder (shared with microcontroller data)

VO1 7 110 data output bit 1 to video decoder (shared with microcontroller data)

VOO 8 /0 data output bit 0 to video decoder (shared with microcontroller data)

Vpop1 9 supply | digital supply voltage 1 (+5 V)

AUDECLK 10 O audio decoder clock output [equals CCLKI/M (programmable)]

AUE 1 (6] audio data error indicator output (active LOW)

AUDAT 12 (0] data output to audio decoder (elementary stream)

AUDATCLK 13 (6] audio data clock output (frequency range 32 to 448 kHz; 9 Mbit/s)

AUDATV 14 (0] audio data valid indicator output

AUDATR 15 I audio data request input (active LOW)

VssD1(core) 16 GND | digital ground 1 for core

GPV 17 /0 valid data byte indicator input/output

GPST 18 /0 | byte strobe signal input/output (equals 9 MHz gated byte clock)

GPSYNC 19 /0 | packet sync byte indicator input/output

HSE 20 110 indicates erroneous HS data input/output

HSV 21 o] valid high speed data indicator

HSSYNC 22 O indicates the first output byte of either a packet or payload

VDD (core) 23 supply | digital supply voltage 1 for core (+3.3 V)

GPO7 24 110 high speed byte output bit 7 for transport packets/general purpose byte output
(e.g. for SAA7201)/alternative transport stream input

GPO6 25 1/0 high speed byte output bit 6 for transport packets/general purpose byte output
(e.g. for SAA7201)/alternative transport stream input

GPO5 26 110 high speed byte output bit 5 for transport packets/general purpose byte output
(e.g. for SAA7201)/alternative transport stream input

GPO4 27 1/0 high speed byte output bit 4 for transport packets/general purpose byte output
(e.g. for SAA7201)/alternative transport stream input

GPO3 28 /0 high speed byte output bit 3 for transport packets/general purpose byte output
(e.g. for SAA7201)/alternative transport stream input

GPO2 29 /0 high speed byte output bit 2 for transport packets/general purpose byte output
(e.g. for SAA7201)/alternative transport stream input

GPO1 30 /0 high speed byte output bit 1 for transport packets/general purpose byte output
(e.g. for SAA7201)/alternative transport stream input

GPOO 31 110 high speed byte output bit O for transport packets/general purpose byte output
(e.g. for SAA7201)/alternative transport stream input

Vssp1 32 GND | digital ground 1

PWMO 33 ©) pulse width modulated VCO control signal output (local STC)
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SYMBOL PIN /0 DESCRIPTION

Vppp2 34 supply | digital supply voltage 2 (+5 V)

CCLKI 35 | 27 MHz demultiplexer chip clock Input

Vssp2 36 GND | digital ground 2

TTR 37 | teletext data request input (for VBI insertion of TXT)

TTD 38 (0] serial teletext data output (6.75 or 6.9375 Mbit/s)

TTC 39 o} TXT clock (6.75 MHz = CCLKI/4)

EVEN/ODD 40 O field parity output, internally generated, locked to COMSYNC

Vbpp3 41 supply | digital supply voltage 3 (+5 V)

VSYNC 42 (@) vertical sync output, locked to CCLKI and optionally VIN

HSYNC 43 (@] horizontal sync output, internally generated

COMSYNC 44 (0] (CCIR601) composite sync (50 and 60 Hz)

CbREF 45 O indicating U samples in UY and VY video decoder output

CLK13.5 46 (@) equals CCLKI/2

VIN 47 | receiver local vertical sync input, locked to CCLKI (optional)

Vssps 48 GND | digital ground 3

RAMIO3 49 1’0 external SRAM input/output bus bit 3

RAMIO4 50 I/0 external SRAM input/output bus bit 4

RAMIO5 51 I/0 external SRAM input/output bus bit 5

RAMIO6 52 /0 external SRAM input/output bus bit 6

RAMIO7 53 /O external SRAM input/output bus bit 7

OERAM 54 O output enable for external 32K x 8 SRAM (active LOW)

RAMIO2 55 /10 external SRAM input/output bus bit 2

RAMIO1 56 /10 external SRAM input/output bus bit 1

RAMIOO0 57 I/O external SRAM input/output bus bit 0

Vbopa 58 supply | digital supply voltage 4 (+5 V)

RAMAO 59 (0] external SRAM address bus output bit 0

RAMA1 60 (6] external SRAM address bus output bit 1

RAMA2 61 O external SRAM address bus output bit 2

RAMAS3 62 O external SRAM address bus output bit 3

RAMA4 63 (@] external SRAM address bus output bit 4

RAMAS5 64 (¢} external SRAM address bus output bit 5

RAMAG6 65 O external SRAM address bus output bit 6

RAMA7 66 O external SRAM address bus output bit 7

Vsspa 67 GND | digital ground 4

RAMA12 68 O external SRAM address bus output bit 12

RAMA14 69 Q] external SRAM address bus output bit 14

RAMA11 70 O external SRAM address bus output bit 11

RAMA9 71 (@) external SRAM address bus output bit 9

RAMAS 72 8) external SRAM address bus output bit 8

RAMA13 73 O external SRAM address bus output bit 13

WERAM 74 (0] write enable output for external SRAM (active LOW)
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SYMBOL PIN /0 DESCRIPTION
RAMA10 75 (0] external SRAM address bus output bit 10
Vbop2(core) 76 supply | digital supply voltage 2 for core (+3.3 V)
MDATO 77 1/0 microcontroller bidirectional data bus bit 0
MDAT1 78 I/0 microcontroller bidirectional data bus bit 1
MDAT2 79 I/0 microcontroller bidirectional data bus bit 2
MDAT3 80 /0 microcontroller bidirectional data bus bit 3
MDAT4 81 1/0 microcontroller bidirectional data bus bit 4
MDAT5 82 l{e} microcontroller bidirectional data bus bit 5
MDAT6 83 1/0 microcontroller bidirectional data bus bit 6
MDAT7 84 1/0 microcontroller bidirectional data bus bit 7
Vssp2(core) 85 GND | digital ground 2 for core
MAO 86 | microcontroller MSByte/LSByte indicator input bit 0
MA1 87 | microcontroller address/data indicator input bit 1
MA2 88 | microcontroller address input bit 2 for direct access to selected registers
MA3 89 | microcontroller address input bit 3 for direct access to selected registers
MA4 90 | microcontroller address input bit 4 for direct access to selected registers
MA5 91 | microcontroller address input bit 5 for direct access to selected registers
MA6 92 | microcontroller address input bit 6 for direct access to selected registers
MA7 93 | microcontroller address input bit 7 for direct access to selected registers
MA8 94 | microcontroller address input bit 8 for direct access to selected registers
MAS9 95 | microcontroller address input bit 9 for direct access to selected registers
Vbpps 96 supply | digital supply voltage 5 (+5 V)
MA10 97 | microcontroller direct addressing/indirect addressing indicator input bit 10
R/W 98 I read/write input selection
CSVID 99 | (audio)/video decoder chip select input (active LOW)
CSDEM 100 | demultiplexer chip select input (active LOW)
IRQ 101 0} interrupt request output for microcontroller (active LOW, open-drain)
NMI 102 e} non-maskable interrupt output for VOUT bus access handling (open-drain)
POR 103 | power-on reset input
VSEL 104 | video input select signal (bus control by microcontroller)
Vssps 105 GND | digital ground 5
PKTSYNC 106 | indicates the first input byte (sync) of a transport packet
PKTDATV 107 | valid input data indicator
PKTBAD/ 108 | packet error indicator input (programmable polarity)
PKTBAD
PKTDAT7 109 | 8-bit wide modem data input bit 7
PKTDAT6 110 | 8-bit wide modem data input bit 6
PKTDAT5 111 | 8-bit wide modem data input bit 5
PKTDAT4 112 | 8-bit wide modem data input bit 4
Vssps 113 GND | digital ground 6
PKTDAT3 114 | 8-bit wide modem data input bit 3

1997 Jan 21

139



Philips Semiconductors

Preliminary specification

MPEG-2 systems demultiplexer SAA7205H
SYMBOL PIN /0 DESCRIPTION

PKTDAT2 115 | 8-bit wide modem data input bit 2

PKTDAT1 116 | 8-bit wide modem data input bit 1

PKTDATO 17 I 8-bit wide modem data input bit O

PKTBCLK 118 | byte strobe input signal (< 9 MHz)

DCLK 119 (6] 9 MHz descrambler chip clock output (33% duty cycle)

Vbops 120 supply | digital supply voltage 6 (+5 V)

TCO/TDI 121 | scan test data input/boundary scan test data input

TDO 122 O boundary scan test data output

TMS 123 | boundary scan test input mode select

TC1/TCLK 124 | scan test clock input/ boundary scan test clock input

TRST 125 | boundary scan test reset input (LOW in normal operation)

Vssp7 126 GND | digital ground 7

CLKP 127 (0] gated clock output signal indicating valid data (9 MHz = CCLKI/3; active LOW)

VREQ 128 | video data request input (active LOW)
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Fig.3 Pin configuration.
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SAA7206H

1 FEATURES

Input data fully compliant with the Transport Stream
(TS) definition of the MPEG-2 systems specification

Input data signals; [Forward Error Correction (FEC)
Interface]

— modem data input bus (8-bit wide)

— valid input data indicator

— erroneous packet indicator

— first packet byte indicator

— byte strobe signal (for asynchronous mode only).
The interface can be programmed to one of two modes:

— Asynchronous mode; byte strobe input signal
(MBCLK) < 9 MHz, for connection to a modem (FEC)

— Synchronous mode; MBCLK is not used. Data is
delivered to the descrambler synchronized with the
chip clock (DCLK) [9 MHz (typ.) with a 33% duty
cycle].

No external memory

Effective bit rate; fpi < 72 MHz

Control interface; 8-bit multiplexed data/address,
memory mapped I/0 (90CE201 microcontroller parallel

bus compatible), in combination with a microcontroller
interrupt signal (IRQ)

Output ports are identical to the input data interface
(demultiplexer interface)

— except for the packet error indicator (MB/MB), as the
descrambler translates an active MB signal to the
‘transport_error_indicator’ bit in the transport stream

— except for the byte strobe input signal (MBCLK), as
data is delivered to the demultiplexer, synchronized
with the descrambler chip clock which is generated
by the demultiplexer

3 ORDERING INFORMATION

Descrambler, based on the super descrambler
mechanism algorithm with stream decipher and block
decipher. The descrambler is initialized with a 64-bit
Control Word (CW) at the beginning of a transport
stream packet payload of a selected Packet
Identification (PID). The descrambler operates on
transport stream packet or Packetized Elementary
Stream (PES) packet payloads

Microcontroller support; only for control, no specific
descrambling tasks are performed by the
microcontroller. However, parsing and processing of
conditional access information (such as EMM and ECM
data) is left to the system microcontroller

e Boundary scan test port for boundary scan.

2 GENERAL DESCRIPTION

The SAA7206H (DVB compliant) is designed for use in
MPEG-2 based digital TV receivers, incorporating
conditional access filters. Such receivers are to be
implemented in, for instance, a digital video broadcasting
top set box, or an integrated digital TV receiver.

An example of a demultiplexer/descrambler system
configuration, containing a channel decoder module, a
demultiplexer, a system controller and a conditional
access system is shown in Fig.3.. The main function of the
descrambler is to descramble the payloads of MPEG-2 TS
packets or PES packets. In addition, the descrambler
retrieves Conditional Access (CA) data [such as
Entitlement Management Messages (EMM) and
Entitlement Control Messages (ECM) etc.] from the stream
and passes it to the system microcontroller for processing.

PACKAGE
TYPE NUMBER
NAME DESCRIPTION VERSION
SAA7206H QFP64 | plastic quad flat package; 64 leads (lead length 1.95 mm); SOT319-2
body 14 x 20 x 2.8 mm
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4 QUICK REFERENCE DATA

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Vbpb digital supply voltage - - 55 \
VboD(core) digital supply voltage for core = = 3.6 \%

Piot total power dissipation VppD(core) = 3.3 V, - - 250 mwW
Vppp=5V, C_=15pF

foik clock frequency duty cycle = 30 to 55% - - 9 MHz

Taribs operating ambient temperature 0 - 70 °C

5 BLOCK DIAGRAM
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Fig.1 Block diagram.

1996 Oct 09 144



Philips Semiconductors Product specification
DVB compliant descrambler SAA7206H
6 PINNING
SYMBOL PIN /0 DESCRIPTION

IRQ 1 O interrupt request output for microcontroller (active LOW, open-drain output)
Vssp1 2 GND digital ground 1

DCS 3 | descrambler chip select input (active LOW)

Al 4 | A1 = address/data indicator input

AO 5 | A0 = MSByte indicator input

Vpop1 6 supply | digital supply voltage 1 (+5 V)

DAT7 7 l{e] microcontroller bidirectional data bus bit 7

DAT6 8 1/0 microcontroller bidirectional data bus bit 6

DAT5 9 /0 microcontroller bidirectional data bus bit 5

VssD1(core) 10 GND | digital ground 1 for core

Voop2 1 supply | digital supply voltage 2 (+5 V)

DAT4 12 I/0 microcontroller bidirectional data bus bit 4

DAT3 13 1/0 microcontroller bidirectional data bus bit 3

DAT2 14 /0 microcontroller bidirectional data bus bit 2

DAT1 15 l{e] microcontroller bidirectional data bus bit 1

DATO 16 l{e] microcontroller bidirectional data bus bit 0

Vssp2 17 GND | digital ground 2

TDI 18 | boundary scan test data input

TCK 19 | boundary scan test clock input

TMS 20 | boundary scan test mode select input

Vbop3 21 supply | digital supply voltage 3 (+5 V)

DCLK 22 | 9 MHz descrambler chip clock input (duty cycle range: 30 to 55%)
Vsspa 23 GND digital ground 3

DATOO 24 O data output to demultiplexer bit 0

DATO1 25 (0] data output to demultiplexer bit 1

Vbop4 26 supply | digital supply voltage 4 (+5 V)

Vssp4 27 GND | digital ground 4

DATO2 28 ®) data output to demultiplexer bit 2

DATO3 29 6} data output to demultiplexer bit 3

DATO4 30 O data output to demultiplexer bit 4

DATO5 31 (0] data output to demultiplexer bit 5

Vpops 32 supply | digital supply voltage 5 (+5 V)

Vssps 33 GND digital ground 5

DATO6 34 O data output to demultiplexer bit 6

DATO7 35 (6] data output to demultiplexer bit 7

VbbD(core) 36 supply | digital supply voltage for core (+3.3 V)

TDO 37 0} boundary scan test data output

DVO 38 O valid output data indicator

SYNCO 39 (0] indicates the first output byte (sync) of a transport packet
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SYMBOL PIN /0 DESCRIPTION
OE 40 | output enable (active LOW), if HIGH, device outputs are high impedance,

(connected to logic 0 in normal operation)

Vbpps 41 supply | digital supply voltage 6 (+5 V)

Vssp2(core) 42 GND digital ground 2 for core

MSYNC 43 | indicates the first input byte (sync) of a transport packet
MDV 44 | valid input data indicator

MB/MB 45 | packet error indicator input (programmable polarity)
TRST 46 | boundary scan reset input (LOW in normal operation)
MIN7 47 | 8-bit wide modem data input bit 7

MING 48 I 8-bit wide modem data input bit 6

MIN5 49 | 8-bit wide modem data input bit 5

MIN4 50 | 8-bit wide modem data input bit 4

Vpop7 51 supply | digital supply voltage 7 (+5 V)

Vsspe 52 GND digital ground 6

MIN3 53 | 8-bit wide modem data input bit 3

MIN2 54 | 8-bit wide modem data input bit 2

MIN1 55 | 8-bit wide modem data input bit 1

MINO 56 | 8-bit wide modem data input bit 0

Vbops 57 supply | digital supply voltage 8 (+5 V)

Vssp7 58 GND digital ground 7

MBCLK 59 | byte strobe input signal < 9 MHz

TCO 60 | test control input O (not connected in normal operation)
TCH 61 | test control input 1 (not connected in normal operation)
POR 62 | power-on reset, must be active HIGH during at least 5 DCLK pulses
R/W 63 I read/write input selection

Vbppe 64 supply | digital supply voltage 9 (+5 V)
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Digital Signal Processor (DSP) for
cameras

FEATURES
o High precision digital processing with 9 or 10 bit input

o Different types of CCDs (PAL, NTSC and CIF)
(progressive, interlaced and non-interlaced)

o Black offset preprocessing (including optical black offset
control)

o RGB-separation (with contour and white clip signals
generation)

e RGB-processing (colour space matrix, black control,
knee and gamma)

e RGB-to-YUV conversion (including down-sampling
filters)

o White balance control

¢ Y-processing (contour processing, false colour detector,
filters and noise reduction)

e UV-processing (false colour correction and noise
reduction)

¢ Digital output formatter (including CIF-formatter, DTV2,
D1)

e Analog output preprocessing (including
PAL/NTSC-encoder and DACs)

e Measurement engine (prepared for auto-exposure and
auto-white balance features)

e Miscellaneous functions (e.g. switched mode power
supply pulse generator, control DAC)

o VH-reference and window timing

e Serial interface (selectable 12C-bus or 80C51 UART
interface)

e Mode control (including power management).

APPLICATIONS

e Desktop video applications
¢ Surveillance systems
e Video-phone systems.

ORDERING INFORMATION

Preliminary specification

SAA8110G

GENERAL DESCRIPTION

The SAA8110G is designed for desktop video applications
(teleconferencing, video grabbing), surveillance and
video-phone systems.

The SAA8110G may be applied together with an analog
front-end (TDA8786 including CDS/AGC/ADC), a timing
generator and a microcontroller as shown in

Figs 18 and 19. Other configurations are also possible.

The CCD-sensor can be of PAL, NTSC or CIF type (with
complementary mosaic colour filter). The maximum
number of active pixels is limited to 800 samples/line.
The 10-bits digital input may have a pixel frequency of up
to 14.318 MHz.

The SAA8110G output data is available in a digital and an
analog output format. Two digital output formats are
selectable: DTV2 (CCIR-601 at the input pixel frequency)
and D1 (CCIR-656 at twice the input pixel frequency). It is
also possible to generate the CIF and QCIF formats as
subsets from the processed CCD-image. The analog
output is available in one of four formats: RGB, YUV, YC
or CVBS. The SAA8110G includes a digital
PAL/NTSC-encoder and 3 DACs for this purpose.

Two types of serial interface are selectable: a fast 400 kHz
12C-bus interface or a 80C51 UART interface (with bit rates
from 1 Mbit/s up to 3.75 Mbit/s depending on the system

clock used). The power dissipation of the SAA8110G can
be optimized for each application using the built-in power
management function.

TYPE PACKAGE
NUMBER NAME DESCRIPTION VERSION
SAA8110G LQFP80 | plastic low profile quad flat package; 80 leads; body 12 x 12 x 1.4 mm SOT315-1
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QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. |UNIT
Vbop digital supply voltage 3 5 5125 Vv
Vbpa analog supply voltage 3 5 5.25 \"
Vi LOW level digital input voltage 0 - 0.3Vppp |V
Vi HIGH level digital input voltage 0.6Vppp - Vbbb \"
VoL LOW level digital output voltage | lo. = —20 pA - - 0.5 \%
VoH HIGH level digital output voltage | loy = 20 HA Vppp — 0.1 |- - \
IpDD(tot) total digital supply current foxk = 14.3 MHz; Vppp=5V |- 180 200 mA
fok = 14.3 MHz; Vppp=3.3V |- 80 100 mA
IDDA(tot) total analog supply current fok = 14.3 MHz; Vpppa =5V |- 30 40 mA
fok = 14.3 MHz; Vpppa =3.3V |- 22 35 mA
Tarmb operating ambient temperature 0 - 75 °C
IomD supply current in digital output | fox = 14.3 MHz; Vppp=5V; |- 185 - mA
mode note 1
fok = 14.3 MHz; Vppp =3.3V |- 85 - mA
Note

1. When digital mode is selected, Vppa supply pins can be connected to ground.
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PINNING
SYMBOL PIN /0 DESCRIPTION

Vppp(c1) i | digital supply 1 for digital core and CLK1 related peripherals
CLK1 2 | system- or pixel clock

VSYNCn 3 | vertical synchronization input

HSYNCy 4 | horizontal synchronization input

Flin 5 | field identification signal input

Vssp(c1) 6 | digital ground 1 for digital core and CLK1 related peripherals
CCD9 7 | (preprocessed) AD-converted CDD-signal bit 9 (MSB)
CCD8 8 | (preprocessed) AD-converted CDD-signal bit 8

CCD7 9 | (preprocessed) AD-converted CDD-signal bit 7

CCD6 10 | (preprocessed) AD-converted CDD-signal bit 6

CCD5 11 | (preprocessed) AD-converted CDD-signal bit 5

CCD4 12 | (preprocessed) AD-converted CDD-signal bit 4

CCD3 13 | (preprocessed) AD-converted CDD-signal bit 3

CCD2 14 | (preprocessed) AD-converted CDD-signal bit 2

CCD1 15 | (preprocessed) AD-converted CDD-signal bit 1

CCDO 16 | (preprocessed) AD-converted CDD-signal bit 0 (LSB)
Vssp(cz) 17 | digital ground 2 for digital core and CLK1 related peripherals
SCLK 18 O | serial clock to TDA8786

Vssa(cp) 19 | analog ground for control DAC

CDACout 20 O | output control DAC

CDACRgIaS 21 | pin to connect external bias resistor for control DAC
Vppa(cp) 22 | analog supply for control DAC

SDATA 23 O | serial data to TDA8786

STROBE 24 O |strobe to TDA8786

SMP 25 O | switch mode pulse for DC-DC

PO 26 O | quasi-static control output pin 0

P1 27 O | quasi-static control output pin 1

SIS 28 I SNERT/I2C-bus select input signal

Vppp(c2) 29 | digital supply 2 for digital core and CLK1 related peripherals
RESET 30 | reset input

T2 31 | test mode control signal bit 2

T1 32 | test mode control signal bit 1

TO 33 | test mode control signal bit 0

Vssa(oB) 34 | analog ground for the three output buffers

OuT3 35 O | output buffer 3 (R, V or CVBS)

VppA(03) 36 | analog supply for output buffer OUT3

OouT2 37 O | output buffer 2 (B, U or C)

Vbpa(02) 38 | analog supply for output buffer OUT2

OuT1 39 O |output buffer 1 (G orY)

VbpA(01) 40 | analog supply for output buffer OUT1
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SYMBOL PIN /0 DESCRIPTION
VppA(DC) 41 | analog supply for analog core of triple DAC
Vssa(BG) 42 | analog ground for to band gap
DECOUPL 43 O | pin to be used for external decoupling of band gap
RBIAS 44 O | external bias resistor connection for band gap
VbpA(BG) 45 | analog supply for band gap
Vppp(P1) 46 | digital supply 1 for CLK2 related peripherals
CLK2 47 I output clock (CLK2 frequency is 2 x CLK1 frequency)
Flout 48 O |field identification output pulse
VSYNCout 49 O | vertical synchronization output
HREF 50 O | horizontal reference output for YUV-port
CREF/PXQ 51 O | clock/pixel qualifier output for YUV-port
LLC 52 O |line-locked system clock output
Vssp(p1) 53 I digital ground 1 for CLK2 related peripherals
uv7 54 O multiplex chrominance UV bit 7 (MSB)
uve 55 O | multiplex chrominance UV bit 6
uvs 56 O | multiplex chrominance UV bit 5
uv4 57 O | multiplex chrominance UV bit 4
uv3 58 O | multiplex chrominance UV bit 3
uv2 59 O | multiplex chrominance UV bit 2
uv1 60 O | multiplex chrominance UV bit 1
uvo 61 O | multiplex chrominance UV bit 0 (LSB)
Vbpp(P2) 62 | digital supply for CLK2 related peripherals
Y7 63 (0] luminance Y or multiplexed YUV bit 7 (MSB)
Y6 64 (0] luminance Y or multiplexed YUV bit 6
Y5 65 O |luminance Y or multiplexed YUV bit 5
Y4 66 O |luminance Y or multiplexed YUV bit 4
Y3 67 O |luminance Y or multiplexed YUV bit 3
Y2 68 O |luminance Y or multiplexed YUV bit 2
Y1 69 O |luminance Y or multiplexed YUV bit 1
YO 70 O luminance Y or multiplexed YUV bit 0 (LSB)
Vssp(p2) 71 | digital ground 2 for to CLK2 related peripherals
VppD(C3) 72 | digital supply 3 for digital core and CLK1 related peripherals
A1/SNges 73 | 12C-bus address select pin A1 or SNERT reset input
AO0/SNpa 74 | I2C-bus address select pin A0 or SNERT data input/output
SDA 75 | 12C-bus data input/output
Vssp(ca) 76 | digital ground 3 for digital core and CLK1 related peripherals
SCL/SN¢L 74 | 12C-bus clock/SNERT clock input
Vssp(c4) 78 | digital ground 4 for digital core and CLK1 related peripherals
XiN 79 | input crystal oscillator for subcarrier lock applications
XouTt 80 O | output crystal oscillator for subcarrier lock applications
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Sensitive 1 GHz divide-by-64/divide-by-256 SAB6456
switchable prescaler SAB6456T

GENERAL DESCRIPTION

The SAB6456/SAB6456T is a prescaler for UHF/VHF tuners. It can be switched to divide-by-64 or divide-by-256 by the
mode-control (MC) pin. The circuit has an input frequency range of 70 MHz to 1 GHz, has high input sensitivity and good
harmonic suppression.

Vee
¢ SAB6456; T
‘ |
c1]2 L {oivipe- ] 8%
> O D
c213 | 84/256 [ | 7la,
4 5
Ve MC 7296289
Fig.1 Block diagram.
QUICK REFERENCE DATA
PARAMETER CONDITIONS | SYMBOL | MIN. TYP. MAX. UNIT
Supply voltage pin 8 to pin 4 Vee 4,5 5,0 5.5 \%
Supply current pin 8 lcc - 21 - mA
Input frequency range pins 2 and 3 g 70 - 1000 MHz
Sensitivity to input voltage
(r.m.s. value) Vi(rms) - - 10 mV
Output voltage
(peak-to-peak value) pins 6 and 7 Vo(p-p) - 1 - \
Operating ambient
temperature range Tamb 0 - 80 °C
PACKAGE OUTLINES

SABG6456 : 8-lead DIL; plastic (SOT97); SOT97-1; 1996 November 18.
SAB6456T: 8-lead mini-pack (SO8; SOT96A); SOT96-1; 1996 November 18.
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Sensitive 1 GHz divide-by-64/divide-by-256 SAB6456
switchable prescaler SAB6456T
PINNING
) [nec. not connected
ne [1] U 8] Vec = 4 differential inputs
a 3. Cc2
o E SABB“ST z’ = 4. Ve ground (0 V)
cz [3] S 6] o« 5. MC mode control
Vee E 3 o 3 gH :complementary outputs
. L J
e 8. Vee ]T%itive supply voltage
Fig.2 Pinning diagram.
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Picture-In-Picture (PIP) controller

SAB9076H

FEATURES
Display
o Twin PIP in interlaced mode at 8-bit resolution

o Sub-title mode features built in

o Large display fine positioning area, both channels
independent

e Only 2 Mbit required as external VDRAM
(2 x 1 Mbit or 1 x 2 Mbit)

e Four 8-bit Analogue Digital Converters (ADCs; > 7-bit
performance) with clamp circuit

¢ Most PIP modes handle interlaced pictures without joint
line error

e Two PLLs which generate the line-locked clocks for the
acquisition channels

» Display PLL to generate line-locked clock for the display
e Three 8-bit Digital Analogue Converters (DACs)
e 4:1:1 data format

e Data reduction factors 1to 1, 1to 2, 1to 3 and 1 to 4,
horizontal and vertical independent.

12C-bus programmable

¢ Single and double PIP modes can be set

o Full field still mode available

e Several aspect ratios can be handled

» Reduction factors can be set freely

« Selection of vertical filtering type

e Freeze of live pictures

¢ Fine tuned display position, H (8-bit), V (8-bit),
both channels independent

¢ Fine tuned acquisition area, H (4-bit), V (8-bit),
both channels independent

¢ Eight main borders, sub-borders and background
colours selectable

e Border and background brightness adjustable, 30%,
50%, 70% and 100% IRE

e Several type of decoder input signals can be set.

1996 Aug 13

GENERAL DESCRIPTION

The SAB9076H is a picture-in-picture controller for NTSC
TV-sets. The circuit contains ADCs, reduction circuitry,
memory control, display control and DACs.

The device inserts one or two live video signals with
original or reduced sizes into a live video signal. All video
signals are expected to be analog baseband signals.
The conversion into the digital environment and back to
the analog environment is carried out on chip. Internal
clocks are generated by two acquisition PLLs and a
display PLL.

Due to the two PIP channels and a large external memory
a wide range of PIP modes are offered. The emphasis is
put on single-PIP, double-PIP, split-screen mode and a
many multi-PIP modes.
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Picture-In-Picture (PIP) controller SAB9076H
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT

Vop supply voltage 4.5 5.0 55 Vv

Ibp supply current - 200 - mA
fsys system frequency note 1 - 27 - MHz
floop PLL loop bandwidth frequency 4 - - kHz
titter PLL short term stability time jitter during 1 line (64 pus) - - 4 ns

¢ PLL damping factor - 0.7 - -
Note

1. The internal system frequency is 1728 times the Hgync input frequency for both the Acquisition and Display PLLs.

ORDERING INFORMATION

TYPE PACKAGE
NUMBER NAME DESCRIPTION VERSION
SAB9076H | QFP100( |plastic quad flat package; 100 leads (lead length 1.95 mm); SOT317-2
body 14 x 20 x 2.8 mm
Note

1. When using IR reflow soldering it is recommended that the Drypack instructions in the “Quality Reference Handbook”

(order number 9398 510 63011) are followed.
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Picture-In-Picture (PIP) controller SAB9076H

PINNING

SYMBOL PIN /o TYPE DESCRIPTION

MPVyjias 1 110 E027 analog bias reference for main channel

MPHsync 2 | HPPO1 horizontal synchronization input for main channel
MAVssp 3 /10 E009 digital ground for main channel ADCs and PLLs
MAVppp 4 /0 E030 digital positive power supply for main channel ADCs and PLLs
MAVyias 5) | E027 analog bias reference input for main channel ADCs
MU 6 I E027 analog U input for main channel

MAV es1 7 | E027 analog top reference voltage input for main channel ADCs
MV 8 | E027 analog V input for main channel

MAV o8 9 | E027 analog bottom reference voltage input for main channel ADCs
MY 10 | E027 analog Y input for main channel

MAVppa 11 110 E030 analog positive power supply for main channel ADCs
MAVgsa 12 /0 E009 analog ground for main channel ADCs

MVssp 13 I/0 E009 digital ground for main-channel core

MVppp 14 /0 E030 digital positive power supply for main-channel core
MCVppp 15 le} E030 digital positive power supply for main-clock buffer
MCVssp 16 /0 E009 digital ground for main-clock buffer

MVgync 17 | HPPO1 vertical synchronization input for main channel
TDCLK 18 | HPPO1 test clock input for display

TC 19 | HPPO1 test control input

T™MO 20 | HPPO1 test mode 0 input

™1 21 | HPPO1 test mode 1 input

n.c. 22 - - not connected

DAIO 23 | HPPO1 data bus input from memory; bit 0

DAI7 24 | HPPO1 data bus input from memory; bit 7

DAI1 25 | HPPO1 data bus input from memory; bit 1

DAI6 26 | HPPO1 data bus input from memory; bit 6

DAI2 27 | HPPO1 data bus input from memory; bit 2

DAI5 28 | HPPO1 data bus input from memory; bit 5

DAI3 29 | HPPO1 data bus input from memory; bit 3

DAI4 30 | HPPO1 data bus input from memory; bit 4

DT 31 0 OPF20 memory data transfer output; active LOW

DAOO 32 (0] OPF20 | data bus output to memory; bit 0

DAO7 33 o} OPF20 | data bus output to memory; bit 7

DAO1 34 o OPF20 data bus output to memory; bit 1

DAO6 35 o} OPF20 data bus output to memory; bit 6

DAO2 36 (6] OPF20 data bus output to memory; bit 2

DAOS5 37 o} OPF20 | data bus output to memory; bit 5

DAOS3 38 o} OPF20 | data bus output to memory; bit 3

DAO4 39 o} OPF20 |data bus output to memory; bit 4

SC 40 o} OPF20 | memory shift clock output
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SYMBOL PIN /0 TYPE DESCRIPTION
DCVssp 41 I/0 E009 digital ground for display-clock buffer
DCVppp 42 110 E030 digital positive power supply for display-clock buffer
DVppp 43 I/0 E030 digital positive power supply for display core
DVssp 44 I/0 E009 digital ground for display core
Vssp 45 I/0 E009 digital ground for peripherals
Vpobp 46 110 E030 digital positive power supply for peripherals
WE 47 O OPF20 memory write enable output; active LOW
CAS 48 (0] OPF20 memory column address strobe output; active LOW
RAS 49 (@) OPF20 memory row address strobe output; active LOW
AD8 50 (0] OPF20 memory address bus output; bit 8
ADO 51 0} OPF20 memory address bus output; bit 0
AD7 52 0} OPF20 | memory address bus output; bit 7
AD1 53 O OPF20 memory address bus output; bit 1
AD6 54 (0] OPF20 memory address bus output; bit 6
AD2 55 O OPF20 memory address bus output; bit 2
AD5 56 (6] OPF20 memory address bus output; bit 5
AD3 57 6} OPF20 memory address bus output; bit 3
AD4 58 6} OPF20 memory address bus output; bit 4
A0 59 | HPFO1 12C-bus address 0 selection input
SCL 60 | HPFO1 shift clock input for 12C-bus
SDA 61 I/0 10141 shift [2C-bus input data; acknowledge 12C-bus output data
POR 62 | HUPO7 | power-on reset input
TACLK 63 | HPPO1 test clock input for acquisition
SVsync 64 | HPPO1 vertical synchronization input for sub-channel
SCVssp 65 1/0 E009 digital ground for sub-clock buffer
SCVppp 66 I/0 E030 digital positive power supply for sub-clock buffer
SVppp 67 I/0 E030 digital positive power supply for sub-channel core
SVssp 68 I/0 E009 digital ground for sub-channel core
SAVgsa 69 1/0 E009 analog ground for sub-channel ADCs
SAVppa 70 l{e] E030 analog positive power supply for sub-channel ADCs
SY 71 | E027 analog Y input for sub-channel
SAV e 72 | E027 analog bottom reference input voltage for sub-channel ADCs
SV 73 | E027 analog V input for sub-channel
SAV et 74 I E027 analog top reference input voltage for sub-channel ADCs
SuU 75 I E027 analog U input for sub-channel
SAVpias 76 1/0 E027 analog bias reference input/output for sub-channel ADCs
SAVppp Tl 110 E030 digital positive power supply for sub-channel ADCs and PLLs
SAVgsp 78 I/0 E009 digital ground for sub-channel ADCs and PLLs
SPHsgync 79 | HPPO1 horizontal synchronization input for sub-channel
SPVbhias 80 I/0 E027 analog bias reference input/output for sub-channel
SPVsgsa 81 1/0 E009 analog ground for sub-channel PLL

1996 Aug 13

160




Philips Semiconductors Preliminary specification

Picture-In-Picture (PIP) controller SAB9076H
SYMBOL PIN /0 TYPE DESCRIPTION
SPVppa 82 110 E030 analog positive power supply for sub-channel PLL
DAVppa 83 110 EO030 analog positive power supply for DACs
DAVgsa 84 1/0 E009 analog ground for DACs
DAVypias 85 | E027 analog bias voltage reference input for DACs
DY 86 O E027 analog Y output of DAC
DAV ef7 87 | E027 analog top reference input voltage for DACs
DV 88 O E027 analog V output of DAC
DAV eig 89 | E027 analog bottom reference input voltage for DACs
DU 90 (@) E027 analog U output of DAC
DAVssp 91 110 E009 digital ground for DACs
DAVppp 92 /0 E030 digital positive power supply for DACs
DFB 93 (6] OPF20 fast blanking control output signal
DVgync 94 | HPPO1 vertical synchronization input for display channel
DPHgync 95 | HPPO1 horizontal synchronization input for display PLL
DPVpjias 96 1/0 E027 analog bias voltage reference input/output for display PLL
DPVsgsa 97 /0 E009 analog ground for display PLL
DPVppa 98 /0 E030 analog positive power supply for display PLL
MPVppa 99 1/0 E030 analog positive power supply for main channel PLL
MPVssa 100 1/0 E009 analog ground for main channel PLL

Table 1 Pin type explanation

PIN TYPE DESCRIPTION

E030 Vpp pin; diode to Vgg

E009 Vss pin; diode to Vpp

E027 analog input pin; diode to Vpp and Vss

HPFO1 digital input pin; CMOS levels, diode to Vsg

HPPO1 digital input pin; CMOS levels, diode to Vpp and Vss

HUPO7 digital input pin; CMOS levels with hysteresis, pull-up resistor to Vpp, diode to Vpp and Vgss
10141 12C-bus pull-down output stage; CMOS input levels, diode to Vgg

OPF20 digital output pin; CMOS levels
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Picture-In-Picture (PIP) controller SAB9076H
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Fig.2 Pin configuration.
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VHF, UHF and Hyperband mixer/oscillator for
TV and VCR 3-band tuners TDAS5330T

GENERAL DESCRIPTION

The TDA5330T is a monolithic integrated circuit that performs the band A, band B and band C mixer/oscillator functions
in TV and VCR tuners. This device gives the designer the capability to design an economical and physically small 3-band
tuner which will be capable of meeting the most stringent requirements e.g. FTZ or FCC. The tuner development time
can be drastically reduced by using this device.

Features

¢ Balanced mixer with a common emitter input for band A

Amplitude-controlled oscillator for band A

Balanced mixer with common base input for band B and C
Balanced oscillator for band B and C

Local oscillator buffer output for external prescaler

SAW filter preamplifier with an output impedance of 100 Q

Bandgap voltage stabilizer for oscillator stability

Electronic bandswitch

QUICK REFERENCE DATA

PARAMETER CONDITIONS SYMBOL MIN. TYP. MAX. UNIT
Supply voltage Vig-2, 26 - 12 - \
Band A frequency range fa 48 - 180 MHz
Band B frequency range f 160 - 470 MHz
Band C frequency range fc 430 - 860 MHz
Conversion noise F 7 - 11 dB
Band A input voltage 1% cross-modulation Vo426 - 100 - dBuV
Band B and C input power 1% cross-modulation P - -21 - dBm
Band A voltage gain @y - 24 - dB
Band B voltage gain Gy - 37 - dB
Band C voltage gain Gy - 36 - dB

PACKAGE OUTLINE
28-lead mini-pack , plastic (SO20; SOT163A); SOT 163-1; 1996 November 28.

January 1988 163
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VHF, UHF and Hyperband mixer/oscillator TDA5330T
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Philips Semiconductors Product specification

VHF, UHF and Hyperband mixer/oscillator

for TV and VCR 3-band tuners Tt
PINNING
1 A OSC band A oscillator input
2 GND ground (0 V)
3 A OSC band A oscillator output
4 B OSC band B oscillator input
Aosc [1 U 28] Lo ouT 5 B OSC band B oscillator output
GND E 271 Lo ouT 6 B OSC band B oscillator output
7 B OSC band B oscillator input
e E S 8 cosc band C oscillator input
B osc(a [25] A IN 9 C 0SC band C oscillator output
B OSC E 28] A IN 10 cosc band C oscillator output
— - 1 Cc 0osC band C oscillator input
12 BS electronic bandswitch
BOSC|7 22|B IN 13 IF OUT IF amplifier output
TDAS330T
coscls 21] C IN 14 IFOUT IF amplifier output
i E " 5 IFIN IF amp|?f?er input
16 IF IN IF amplifier input
C 0sc {10 E Ve 17 MIX OUT  mixer output
C 0sc E 1__5_] MIX OUT 18 MIX OUT  mixer output
s 12 E] M OUT 19 Vp positive supply voltage
20 CIN band C input
TR 18] 1F 21 CIN band C input
IFOUT |14 E] IFIN 22 BIN band B input
7221391 23 B IN band B input
24 AIN band A input
25 AIN band A input
Fig.2 Pinning diagram. 26 RF GND ground for RF inputs
27 LO OUT local oscillator amplifier output
28 LO OUT local oscillator amplifier output
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et e T e S i e L s e e e e U e e R e e

Double mixer/oscillator for TV and VCR

tuners

GENERAL DESCRIPTION

TDA5332T

The TDA5332T is an integrated circuit that performs the mixer/oscillator functions in TV and VCR tuners. This device
gives the designer the capability to design an economical and physically small tuner which will be capable of meeting the
most stringent requirements e.g. FTZ or FCC. The tuner development time can be drastically reduced by using this

device.

Features

¢ Balanced mixer with a common emitter input for band A

* Amplitude-controlled oscillator for band A

¢ Balanced mixer with common base input for band B

e Balanced oscillator for band B

o SAW filter preamplifier with an output impedance of 75 Q in application

Electronic bandswitch

QUICK REFERENCE DATA

Bandgap voltage stabilizer for oscillator stability

PARAMETER CONDITIONS SYMBOL MIN. TYP. MAX. UNIT
Supply voltage Vp - 12 - Y
Band A frequency range depending on application | fa 45 = 470 MHz
Band B frequency range depending on application | fg 160 - 860 MHz
Band A noise factor 50 MHz NFa - 7.5 - dB
Band B noise factor 860 MHz NFg - 9 - dB
Band A input voltage 1% cross-modulation Vig-20 - 100 - dBuV
Band B input power 1% cross-modulation

note 5 Py - =21 - dBm
Band A voltage gain Gva - 25 - dB
Band B voltage gain Gvs ~ 36 - dB

PACKAGE OUTLINE

20-lead mini-pack, plastic (SO20L; SOT163A); SOT163-1; 1996 November 29.

March 1989
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Philips Semiconductors Preliminary specification

Double mixer/oscillator for TV and VCR TDA5332T
tuners

RF GND yand A band B mixer )
T inputs inputs Vp outputs  IF inputs
20 19 18 17 16 15 14 113 [12 11
& 4 h 4 v y v A A
BAND A BAND B DC
STAGE ¢ STAGE ¢ STABILIZER
TDA5332T
y v v \ 4
MIXER MIXER
I y £ i
j v v
BAND A BAND B «— ELECTRONIC IF
OSCILLATOR [* OSCILLATOR BANDSWITCH AMPLIFIER
k Y
Y Y Y 4 \4
1 2 3 4 5 6 7 8 9 10
-
GND
band A oscillator band B oscillator IF outputs
tuned circuit tuned circuit 7221997
Fig.1 Block diagram.
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Preliminary specification

Double mixer/oscillator for TV and VCR

tuners

TDAS5332T

aosc[1]
ano 2]
aosc 3]
sosc 4
B8 0sC 5 |
B osc 6]
sosc[7 |
Bs 8
iFout 9]

IF OUT 110

TDAS332T

[20] R GND
[19] AN
18] AN
7] e
E] BIN
E MIX OUT
[13] mix out
B
E IF IN

7221996

Fig.2 Pinning diagram.

March 1989
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PINNING

© 0 N O OB~ W NN =

O sk ol b = sk 2F B D o b
O © 0N O O B WN = O

A OSC
GND

A OSC

B OSC
B OSC
B OSC

B OSC
BS

IF OUT
IF OUT
IFIN

IF IN
MIX OUT
MIX OUT
Ve

B IN

B IN
AIN
AIN

RF GND

band A oscillator input
ground (0 V)

band A oscillator output
band B oscillator input
band B oscillator output
band B oscillator output
band B oscillator input
electronic bandswitch
IF amplifier output

IF amplifier output

IF amplifier input

IF amplifier input

mixer output

mixer output

positive supply voltage
band B input

band B input

band A input

band A input

ground for RF inputs
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9 V VHF, hyperband and UHF

Product specification

TDA5630;

mixer/oscillator for TV and VCR 3-band tuners TDA5631

FEATURES

e Balanced mixer with a common emitter input for band A

(single input)

e 2-pin oscillator for bands A and B

e Balanced mixer with a common base input for
bands B and C (balanced input)

e 3-pin oscillator for band C

Local oscillator buffer output for external synthesizer
SAW filter preamplifier with a low output impedance to

drive the SAW filter directly

¢ Band gap voltage stabilizer for oscillator stability

APPLICATIONS

Electronic band switch.

e 3-band all channel TV and VCR tuners

e Any standard.

QUICK REFERENCE DATA

GENERAL DESCRIPTION

The TDA5630 and TDA5631 are monolithic integrated
circuits that perform the mixer/oscillator functions for
bands A, B and Cin TV and VCR tuners. These low-power
mixer/oscillators require a power supply of 9 V and are
available in a very small package.

The devices give the designer the capability to design an
economical and physically small 3-band tuner.

They are suitable for European standards, as illustrated in
Fig.12, with the following RF bands: 48.25 to 168.25 MHz,
175.25 to 447.25 MHz and 455.25 to 855.25 MHz. With
an appropriate tuned circuit, they are also suitable for
NTSC all channel tuners (USA and Japan).

The tuner development time can be drastically reduced by

using these devices.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Vp supply voltage = 9.0 — \
Ip supply current = 35 - mA
fre frequency range RF input; band A; note 1 45 - 180 MHz
RF input; band B; note 1 160 - 470 MHz
RF input; band C; note 1 430 = 860 MHz
Gy voltage gain band A - 25 = dB
band B - 36 = dB
band C — 36 - dB
NF noise figure band A - 75 - dB
band B = 8 - dB
band C - 9 - dB
Vo output voltage to get 1% cross band A - 118 - dBuV
modulation in channel band B N 118 = dBpv
band C - 118 - dBuVv
Note

1. The limits are related to the tank circuits used in Fig.12 and the intermediate frequency

adjusted by the choice of external components.

1996 Mar 21
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Philips Semiconductors Product specification

9 V VHF, hyperband and UHF TDA5630;
mixer/oscillator for TV and VCR 3-band tuners TDA5631
ORDERING INFORMATION
TYPE PACKAGE
NUMBER NAME DESCRIPTION VERSION
TDA5630T 8020 | plastic small outline package; 20 leads; body width 7.5 mm SOT163-1
TDA5630M | SSOP20 | plastic shrink small outline package; 20 leads; body width 4.4 mm SOT266-1
TDA5631T S020 | plastic small outline package; 20 leads; body width 7.5 mm SOT163-1
TDA5631M | SSOP20 | plastic shrink small outline package; 20 leads; body width 4.4 mm SOT266-1
BLOCK DIAGRAM
band A oscillator band B oscillator band C oscillator
tuned circuit tuned circuit tuned circuit
—R —A —A GND IF outputs
| MBHO44
20 18 16 14 19 |17 | 15 13 12 11
(1) (3) (5) @) ()| (4) | (8) (8) 9) (10)
A A
A b - A
BAND A BAND B BAND C TDA5630
OSCILLATOR [ OSCILLATOR [« OSCILLATOR [~ TpA5631 IF AMELIFIER
| 4 I & 1 4 %
TR H
ELECTRONIC
MIXER MIXER MIXER <« BAND <
SWITCH
Yy
r'y 'S - r'y A r' s
LOCAL
OSCILLATOR
BAND A BAND B BANDC [ AMPLIFIER
STAGE STAGE STAGE
— L L 1
STABILIZER
T(m) (15) (16) (17) (19) (20) T4 T13) v(12) (11)
3 6 5 4 2 1 7 8 9 10
I
L band B band C b ey v
inputs inputs amplifier outputs
The numbers given in parenthesis represent the TDA5631.
Fig.1 Block diagram.
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Product specification

9 V VHF, hyperband and UHF TDA5630;
mixer/oscillator for TV and VCR 3-band tuners TDA5631
PINNING
PIN
SYMBOL DESCRIPTION
TDA5630 | TDA5631
CIN1 1 20 band C input 1
CIN2 2 19 band C input 2
RFGND 3 18 ground for RF inputs
BIN1 4 17 band B input 1
BIN2 5 16 band B input 2
AIN 6 15 band A input
Vp 7 14 supply voltage
LOOUT1 8 13 local oscillator amplifier output 1
LOOUT2 9 12 local oscillator amplifier output 2
BS 10 11 band switch input
IFOUT1 11 10 IF amplifier output 1
IFOUT2 12 9 IF amplifier output 2
GND 13 8 ground (0 V)
BOSCOC 14 V4 band B oscillator output collector
COSCOcCH1 15 6 band C oscillator output collector 1
BOSCIB 16 5 band B oscillator input base
COSCOC2 17 4 band C oscillator output collector 2
AOSCOC 18 3 band A oscillator output collector
COSCIB 19 2 band C oscillator input base
AOSCIB 20 1 band A oscillator input base
CINT[1] U 20] AOSCIB AOSCIB [ 1] J [20] CIN1
ciN2[ 2] [19] coscis cosciB [ 2] [ 19] CIN2
RFGND [ 3] 18] AOScoc AOSCOC [ 3] 18] RFGND
BIN1 [4 | [17] coscocz coscocz 4| [17] BIN1
BIN2[5 | | 16] BOSCIB BOSCIB [ 5 | [ 16] BIN2
AIN[6| SRR 5] coscoct coscoct [ 6| bt [15] AIN
vp[7] [14] BOScoc BOSCOC [7 | [14] vp
LOOUT1 8| 13] GND GND [ ] [13] LoouT1
LoouT2[ 9| [12] IFouT2 IFouT2 9| [12] LooUT2
Bs [10] [ 11] IFOUT1 IFOUT1 [10] [11] BS
MGD265 MGD266
Fig.2 Pin configuration (TDA5630). Fig.3 Pin configuration (TDA5631).

1996 Mar 21
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9 V VHF and UHF mixer/oscillator for TV

and VCR cable tuners
A R e e e T e o T i S e e e gy i B e PR i

FEATURES

e Balanced mixer with a common emitter input for band A

(single input)

2-pin oscillator for band A
Balanced mixer with a common base input for band C
3-pin oscillator for band C

Product specification

TDA5630BT

GENERAL DESCRIPTION

The TDA5630BT is a monolithic integrated circuit that
performs VHF and UHF mixer/oscillator functions in TV
and VCR cable tuners. With a proper oscillator application
and by using a switchable inductor to split the VHF band
into two sub-bands, the full VHF/UHF TV bands can be
covered. This low-power mixer/oscillator requires a power

Local oscillator buffer output for external prescaler
SAW filter preamplifier with a low output impedance to

drive a SAW filter

e Band gap voltage stabilizer for oscillator stability

Electronic band switch.

APPLICATIONS
e Cable tuners for TV and VCR
(switched concept for VHF)

¢ Recommended RF bands for Europe:
48.25 to 105.25 MHz, 112.25 to 294.25 MHz and
471.25 to 855.25 MHz

e Recommended RF bands for the USA:
55.25 to 133.25 MHz, 139.25 to 361.25 MHz and

367.25 to 801.25 MHz.

supply of 9 V and is available in a very small package.

The device gives the designer the capability to design an

economical and physically small cable tuner.

using this device.

The tuner development time can be drastically reduced by

Frequency bands are determined by the external tank
circuit. They can be adapted to various standards.

QUICK REFERENCE DATA

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Vp supply voltage - 9.0 - Vv
Ip supply current - 48 - mA
fre frequency range (picture carrier) RF input; band A; note 1 45 - 470 MHz
RF input; band C; note 1 430 - 860 MHz
Gy voltage gain band A - 25 - dB
band C - 36 - dB
NF noise figure band A - 7.5 = dB
band C - 9.0 - dB
Vo output voltage to get 1% cross band A - 118 = dBuVv
modulation in channel band C = 120 - dBuv
Note

1. The limits are related to the tank circuits used in Fig.11 and the intermediate frequency. Frequency bands may be
adjusted by the choice of external components.

ORDERING INFORMATION

TYPE PACKAGE

NUMBER | NaME DESCRIPTION VERSION

TDA5630BT SO16 | plastic small outline package; 16 leads; body width 3.9 mm SOT109-1
1996 Jun 06 172




Philips Semiconductors Product specification

9 V VHF and UHF mixer/oscillator for TV

and VCR cable tuners
BLOCK DIAGRAM
band A oscillator band C oscillator
tuned circuit tuned circuit
A e GND IF outputs
16 14 15 13 12 11 10 9
Y i v A A é A A
BAND A BAND C
OSCILLATOR OSCILLATOR TDA5630BT AMPLIFIER
L l A A
v A 4 Y v
Jk + A *
TRONIC
MIXER MIXER —4] ;/I{,Eg SWITCH
A A A A Y Y
BAND A BAND C
OSCILLATOR
STAGE STAGE AMPLIFIER STABILIZER
A A A |T| v A P\
4 1 2 3 6 7 5 8
! MBE319
— RF Vp band switch
band A input band C inputs GND local oscillator input
amplifier outputs
Fig.1 Block diagram.
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Philips Semiconductors Product specification

9 V VHF and UHF mixer/oscillator for TV

and VCR cable tuners s

PINNING

SYMBOL | PIN DESCRIPTION

CINA 1 band C input 1

CIN2 2 |band Cinput 2 U

RFGND 3 | ground for RF inputs et [1] [16] aoscis
AIN 4 | band A input cinz [2] 5] coscis
Vp 5 | supply voltage RFGND [ 3| [14] AosCOC
LOOUT1 6 |local oscillator amplifier output 1 AN [4] [13] coscoc2
LOOUT2 7 |local oscillator amplifier output 2 v [3] TDAS630BT ] coscoot
BS 8 |[band svyi‘tch input LoouTt [5] 7] oo
IFOUT1 9 | IF amplifier output 1

IFOUT2 10 | IF amplifier output 2 Looutz [7] 151 e
GND 11 | ground (0 V) Bs [&] 9] Fout
COSCOC1 | 12 |band C oscillator output collector 1 MEES18
COSCOC2| 13 |band C oscillator output collector 2
AOSCOC 14 | band A oscillator output collector
COSCIB 15 | band C oscillator input base Fig.2 Pin configuration.
AOSCIB 16 |band A oscillator input base
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Product specification
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9 V VHF and UHF mixers/oscillators for

TV and VCR cable tuners

TDA5632; TDA5633

FEATURES

Balanced mixer with a common emitter input for band A

2-pin oscillator for band A

Balanced mixer with a common base input for band C

4-pin oscillator for band C

Local oscillator buffer output for external prescaler

°

SAW filter preamplifier with a low output impedance to
drive a 75 Q load

Band gap voltage stabilizer for oscillator stability
Electronic band switch

External IF filter connected between the mixer output
and the IF amplifier input.

APPLICATIONS

e Cable tuners for TV and VTR; switched concept for VHF

» Recommended RF bands for Europe:
48.25 to 105.25 MHz, 112.25 to 294.25 MHz and
471.25 to 855.25 MHz

¢ Recommended RF bands for the USA:
55.25 to 133.25 MHz, 139.25 to 361.25 MHz and
367.25 to 801.25 MHz.

QUICK REFERENCE DATA

DESCRIPTION

The TDA5632 and TDA5633 are monolithic integrated
circuits that perform VHF and UHF mixer/oscillator
functions in TV and VCR cable tuners. With correct
oscillator application and by using a switchable inductor to
split the VHF band into two sub-bands, the full VHF/UHF
TV bands can be covered. These low-power
mixers/oscillators require a power supply of 9 V and are
available in a very small package.

The devices provide the designer with the capability to
design an economical and physically small cable tuner.

The tuner development time can be drastically reduced by
using this device.

Frequency bands are determined by the external tank
circuit. They can be adapted to various standards.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Vp supply voltage - 9.0 - \%
Ip supply current - 40 - mA
fre frequency range (picture carrier) RF input; band A; note 1 [57.5 |- 357.5 | MHz
RF input; band C; note 1 [ 469.5 |- 887.5 |MHz
Gy voltage gain band A (75 Q load) - 19 - dB
band C (75 Q load) - 30 - daB
NF noise figure band A (75 Q load) - 10 - dB
band C (75 Q load) - 9.5 - dB
Vo output voltage to obtain 1% cross band A (75 Q load) - 110 - dBuV
modulation in channel band C (75 Q load) = 110 = dBuv
Note

1. The limits are related to the tank circuits used in Fig.10 and the intermediate frequency. Frequency bands may be
adjusted by the choice of external components. Another UHF frequency range is available by modifying the tank
circuit. The modification enables the following frequency range:

a) RF frequencies from 361.25 to 801.25 MHz (picture carrier).
b) Oscillator frequencies from 407 to 847 MHz. For this UHF range, L4 = 3 turns (diameter = 3.5 mm).

1996 Aug 16
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Philips Semiconductors Product specification

9 V VHF and UHF mixers/oscillators for TV

TDA5632; TDA5633
and VCR cable tuners
ORDERING INFORMATION
TYPE PACKAGE
NUMBER | NAME DESCRIPTION VERSION
TDA5632T | SO20 plastic small outline package; 20 leads; body width 7.5 mm SOT163-1
TDA5632M [ SSOP20 | plastic shrink small outline package; 20 leads; body width 4.4 mm SOT266-1
TDA5633T | SO20 plastic small outline package; 20 leads; body width 7.5 mm SOT163-1
TDA5633M | SSOP20 | plastic shrink small outline package; 20 leads; body width 4.4 mm SOT266-1
BLOCK DIAGRAM
local oscillator
band A input band C input amplifier outputs IF inputs
AIN2 | AIN1 CIN2 CIN1 ‘[/ARFGND LOOUT2| LOOUT1 Vp IFIN2 | IFINT
20(1) | 19(2) 18 (3) 17 (4) £6(5) 15(6) |14(7) 13(8) |12(9) [ 11(10)
v Y A\ A 4 A A
BANDA [ BAND C B e STABILIZER
OSCILLATOR
STAGE E STAGE E ETEER
Y Y v v A A
MIXER MIXER TDA5632
TDA5633
Y + \4 *
A a A A
‘ I Y A4

LT T

IF
BAND A BAND C ELECTRONIC AMPLIFIER
OSCILLATOR OSCILLATOR ~<+{ BANDSWITCH
< <
A 4
A
Moy Ya@s) I?2(19) 41775 16 Y6 (1517 (14) ts(13) [9(12) 10 (11)
AOSCIB [ AOSCOC |GND BS [ne. IFOUT
— , coscoct | coscis2 band switch I sutpist
band A oscillator COSCIB1 COSCOC2 input
tuned circuit Y

7
band C oscillator

tuned circuit MBE269

The pin numbers in parenthesis represent the TDA5633.

Fig.1 Block diagram.
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Philips Semiconductors Product specification

9 V VHF and UHF mixers/oscillators for TV

and VCR cable tuners TEAGRLS, TOAGEEE

PINNING
PIN
SYMBOL DESCRIPTION
TDA5632 | TDA5633
AOSCIB 1 20 band A oscillator input base
GND 2 19 ground (0 V)
AOSCOC 3 18 band A oscillator output collector
COSCIB1 4 17 band C oscillator input base 1
COSCOC1 5 16 band C oscillator output collector 1
COSCOC2 6 15 band C oscillator output collector 2
cosciB2 7 14 band C oscillator input base 2
BS 8 13 band switch input
me. 9 12 not connected
IFOUT 10 1 IF amplifier output
IFIN1 11 10 IF amplifier input 1
IFIN2 12 9 IF amplifier input 2
Vp 13 8 supply voltage
LOOUTH1 14 7 local oscillator amplifier output 1
LOOUT2 15 6 local oscillator amplifier output 2
RFGND 16 5 ground for RF inputs
CIN1 17 4 band C input 1
CIN2 18 3 band C input 2
AIN1 19 2 band A input 1
AIN2 20 1 band A input 2
AOSCiB [ 1| U [20] AIN2 AIN2 [ 1] J [20] AOSCIB
GND [ 2] [19] AIN1 AN [2] [19] GND
A0SCOC [ 3] 18] CIN2 ciNz 3] 18] AOSCOC
cosciB1 [4] [17] CIN CIN1 [4] 7] coscigi
coscoct [ 5| | 16] RFGND RFGND [5 | [ 16] coscoct
TDA5632 TDA5633
coscocz [ 6| [15] LoouT2 Loout2 6] [15] coscoce
coscig2 [ 7] [14] LoouT1 LoouT1 [7] [14] coscis2
BS [8] 13] Vp Vp [8] 13] BS
ne. [9] [12] IFIN2 IFIN2 9| [12] n.c.
IFOUT [10] [11] IFIN1 IFIN1 [10] [11] IFouT
MBE268 MBH328
Fig.2 Pin configuration (TDA5632). Fig.3 Pin configuration (TDA5633).
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Product specification

9 V VHF hyperband and UHF

mixer/oscillator for TV and VCR 3-band

TDA5636B; TDA5637B

FEATURES

« Balanced mixer with a common emitter input for band A

(single input)
2-pin oscillator for bands A and B

Balanced mixer with a common base input for bands B
and C (balanced input)

4-pin oscillator for band C
Local oscillator buffer output for external prescaler

SAW filter preamplifier with a low output impedance to
drive the SAW filter directly

Band gap voltage stabilizer for oscillator stability
Electronic band switch

External IF filter between the mixer output and the IF
amplifier input

Pin-to-pin compatible with TDA5636; TDA5637 family
(same function with asymmetrical IF output).

APPLICATIONS

e 3-band all channel TV and VCR tuners
e Any standard.

1996 Dec 02
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GENERAL DESCRIPTION

The TDA5636B and TDA5637B are monolithic integrated
circuits that perform the mixer/oscillator functions for
bands A, B and Cin TV and VCR tuners. These low-power
mixer/oscillators require a power supply of 9 V and are
available in a very small package.

The devices give the designer the capability to design an
economical and physically small 3-band tuner.

They are suitable for European standards, as illustrated in
Fig.17, with the following RF bands:

e 48.25to0 168.25 MHz
e 175.25 to 447.25 MHz
e 455.25 to 855.25 MHz.

With an appropriate tuned circuit, they are also suitable for
NTSC all channel tuners (USA and Japan). The tuner
development time can be drastically reduced by using
these devices.

These circuits belong to the TDA5636/TDA5737 family
which has exactly the same function with an IF amplifier
having an asymmetrical IF output to drive a 75 Q load. Itis
possible to build tuners with either an asymmetrical or a
symmetrical IF output with one main tuner lay-out.



Philips Semiconductors Product specification

9 V VHF hyperband and UHF mixer/oscillator

for TV and VER 8-58nd turers TDAS6368B; TDAS637B

QUICK REFERENCE DATA

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT

Vp supply voltage - 9.0 - )

Ip supply current band A - 43 - mA
band B - 39 - mA
band C - 42 - mA

frRe frequency range RF input; band A; note 1 |45 - 180 MHz
RF input; band B; note 1 160 - 470 MHz
RF input; band C; note 1 430 - 860 MHz

Gy voltage gain band A - 25 - dB
band B - 36 - dB
band C - 36 - dB

NF noise figure band A = 7.5 = dB
band B - 6 - dB
band C - 7 - dB

Vo output voltage to get 1% cross band A - 121 - dBuV

modulation in channel band B = 120 _ dBuVv
band C - 119 — dBuVv
Note

1. The limits are related to the tank circuits used in Fig.17 and the intermediate frequency. Frequency bands may be
adjusted by the choice of external components.

ORDERING INFORMATION

TYPE PACKAGE
NUMBER NAME DESCRIPTION VERSION
TDA5636BT() S024 | plastic small outline package; 24 leads; body width 7.5 mm SOT137-1
TDA5636BM SSOP24 | plastic shrink small outline package; 24 leads; body width 5.3 mm SOT340-1
TDA5637BT S024 | plastic small outline package; 24 leads; body width 7.5 mm SOT137-1
TDA5637BM SSOP24 | plastic shrink small outline package; 24 leads; body width 5.3 mm SOT340-1

Note
1. The TDA5636BT is available on request.
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Philips Semiconductors

Product specification

9 V VHF hyperband and UHF mixer/oscillator

for TV and VCR 3-band tuners

TDA5636B; TDA5637B

PINNING
PIN
SYMBOL DESCRIPTION
TDA5636B | TDA5637B

CINT1 1 24 band C input 1

CIN2 2 23 band C input 2

RFGND 3 22 ground for RF inputs

BIN1 4 21 band B input 1

BIN2 5 20 band B input 2

AIN 6 19 band A input

Vp 74 18 supply voltage

MIXOUT1 8 17 mixers output 1

MIXOUT2 9 16 mixers output 2

GND1 10 15 ground 1 (0 V)

LOOUTH1 11 14 local oscillator amplifier output 1
LOOUT2 12 13 local oscillator amplifier output 2
IFOUT1 13 12 IF amplifier output 1

IFOUT2 14 11 IF amplifier output 2

BS 15 10 electronic band switch input
GND2 16 9 ground 2 (0 V)

BOSCOC 17 8 band B oscillator output collector
COSCIB1 18 7 band C oscillator input base 1
BOSCIB 19 6 band B oscillator input base
COSCOCH 20 5 band C oscillator output collector 1
COSCOC2 21 4 band C oscillator output collector 2
AOSCOC 22 3 band A oscillator output collector
CcOoscCiB2 23 2 band C oscillator input base 2
AOSCIB 24 1 band A oscillator input base

1996 Dec 02
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Philips Semiconductors Product specification

9 V VHF hyperband and UHF mixer/oscillator

for TV and VCR 3-band tuners TRABGRGH; T CeRR/B

MGC502

Fig.2 Pin configuration (TDA5636B).

CINt [1] U [24] AoscIB AOSCIB [ 1] [24] CINt
CiN2 [ 2] 23] coscigz coscigz 2] 23] cIN2
RFGND [ 3 [22] Aoscoc aoscoc [3] [22] RFGND
BIN1 [4] [21] coscoc2 coscocz [ 4] [21] BIN
BIN2 [5 | [20] coscoct coscoct [ [20] BIN2
AN [6 19] BOSCIB gosciB [ 6| 19] AIN
VPE TDA5636B %cosmm ez [ TDA5637B %VP
MIXOUT1 [8 | [17] BOSCOC BOSCOC [ 8] [17] MiIxOUTH
MixouT2 [9 ] [16] GND2 GND2 [9 ] [16] MixouT2
GND1 [10] [15] BS Bs [10] [15] GND1
LoouTt [11] [14] IFOUT2 IFouT2 [11] [14] LoouT1
LoouT2 [12 [13] IFOUTH IFouTt [12] 73] LoouT2

MGC503

Fig.3 Pin configuration (TDA5637B).
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Low power VHF, UHF and hyperband
mixer/oscillator for TV and VCR 3-band tuners L

FEATURES GENERAL DESCRIPTION

¢ Balanced mixer with a common emitter input forband A The TDA5731M is a monolithic integrated circuit that
(single input) performs the band A, band B and band C mixer/oscillator

« 2-pin oscillator for bands A and B functions in TV and VCR tuners. This low power

mixer/oscillator circuit requires a power supply of 5 V and
is available in a very small package outline. This device
Balanced mixer with a common base input for band B gives the designer the capability to design an economical

3-pin oscillator for band C

and C (balanced input) and physically small 3-band tuner. The tuner development
« Local oscillator buffer output for external synthesizer time can be drastically reduced by using this device.
e SAW filter preamplifier with a low output impedance to In addition, when hyperband is not required, the

drive the SAW filter directly TDA5731M may be used in a VHF/UHF tuner with an
« Electronic band switch. appropriate tuned circuit for VHFl and VHFIIlin band A and

the tuned circuit of band C for UHF.

APPLICATIONS

3-band TV tuners
3-band TV front-ends
3-band VCR tuners
3-band VCR front-ends.

QUICK REFERENCE DATA

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Vp supply voltage - 5.0 - Vv
Ip supply current - 36 - mA
fr frequency range band A 42 - 180 MHz
band B 160 - 470 MHz
band C 430 - 860 MHz
N noise figure band A - 7.5 - dB
band B - 8.0 — dB
band C - 9.0 - dB
IP intermodulation band A - -66 - dB
band B - —-66 - dB
band C - -66 - dB
Gy voltage gain band A = 23 - dB
band B - 34 - dB
band C - 33 - dB
ORDERING INFORMATION
TYPE PACKAGE
NUMBER NAME DESCRIPTION VERSION
TDA5731M SSOP20 | plastic shrink small outline package; 20 leads; body width 4.4 mm SOT266-1
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Philips Semiconductors Product specification

Low power VHF, UHF and hyperband

mixer/oscillator for TV and VCR 3-band tuners
BLOCK DIAGRAM
band C band B local oscillator
band A inputs RF inputs amplifier outputs  band switch
input ——— GND P Vp AL input
|
15 20 19 £8 17 16 14 13 12 |11
Y v 4 A 4 Y 3 A
BaNDA [ BANDG [ © BANEE | |stAdioEs
STAGE STAGE STAGE
E E LOCAL
OSCILLATOR
v v v v v v AMPLIFIER
ELECTRONIC
MIXER MIXER MIXER 4 A —— BAND |
SWITCH
A 4 + {7 * A 4 f
A A A 4 A A
| I | [
BAND A BAND C BAND B TDA5731M IF
OSCILLATOR OSCILLATOR OSCILLATOR AMPLIFIER
< e |«
[ 1 18 12 Y4 Y6 15 Y7 ‘?8 Yo Y 10
i MBE374
GND
band A oscillator band C oscillator band B oscillator IF outputs
tuned cicuit tuned cicuit tuned cicuit

Fig.1 Block diagram.
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Low power VHF, UHF and hyperband

mixer/oscillator for TV and VCR 3-band tuners TGN
PINNING
SYMBOL | PIN DESCRIPTION

AOSCIB 1 band A oscillator input base

COSCIB 2 band C oscillator input base

AOSCOC 3 band A oscillator output collector

COSCOC1 4 :gn:cﬁj :)1SC|IIator output P II U 5] sl

BOSCIB 5 | band B oscillator input base coscie [2 | [19] CINt

coscoc2 6 |band C oscillator output Aoscos [3] 18] RFGND
collector 2 coscoct [ 4] 17] BIN2

BOSCOC 7 band B oscillator output collector soscie [5] [76] Bins

GND 8 ground (0 V) TDA5731M

IFOUT 9 |IF amplifier output 1 SERRe ] E]

IFOUT2 10 | IF amplifier output 2 B0sCOC [7 [14] Vp

BS 11 |band switch input anp 8] 3] LoouT2

LOOUTA 12 | local oscillator amplifier output 1 IFoUT1 [ 9| [12] LoouT1

LOOUT2 13 | local oscillator amplifier output 2 IFouT2 [10] [11] BS

Vp 14 | supply voltage e

AIN 15 | band A input

BIN1 16 |band B input 1

BIN2 17 | band B input 2

RFGND 18 | ground for RF input

S CIRLL L !nput L Fig.2 Pin configuration.

CIN2 20 |band Cinput 2
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5 V VHF, hyperband and UHF mixers/oscillators

for TV and VCR 3-band tuners

Product specification

TDA5736; TDA5737

FEATURES

Balanced mixer with a common emitter input for band A
(single input)
2-pin oscillator for band A

Balanced mixer with a common base input for bands B
and C (balanced input)

3-pin oscillator for band B
4-pin oscillator for band C
Local oscillator buffer output for external prescaler

SAW filter preamplifier with a low output impedance to
drive the SAW filter directly

Band gap voltage stabilizer for oscillator stability
Electronic band switch

External IF filter between the mixer output and the IF
amplifier input.

APPLICATIONS

3-band all channel TV and VCR tuners
Any standard.

QUICK REFERENCE DATA

GENERAL DESCRIPTION

The TDA5736 and TDA5737 are monolithic integrated
circuits that perform the mixer/oscillator functions for
bands A, B and Cin TV and VCR tuners. These low power
mixer/oscillators require a power supply of 5V and are
available in a very small package.

These devices give the designer the capability to design
an economical and physically small 3-band tuner.

They are suitable for European standards, as illustrated in
Fig.17, with the following RF bands: 48.25 to 168.25 MHz,
175.25 to 447.25 MHz and 455.25 to 855.25 MHz. With
an appropriate tuned circuit, they are also suitable for
NTSC all channel tuners (USA and Japan).

The tuner development time can be drastically reduced by
using these devices.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Vp supply voltage - 5.0 - \
Ip supply current - 50 - mA
frE frequency range RF input; band A; note 1 41 - 171 MHz
RF input; band B; note 1 166 - 451 MHz
RF input; band C; note 1 446 - 861 MHz
Gy voltage gain band A - 23 - dB
band B - 34 - dB
band C - 34 - dB
NF noise figure band A - 7.5 - dB
band B - 8 - dB
band C — 9 — dB
Vo output voltage level causing 1% cross | band A =~ 116 - dBuV
modulation in channel band B = 115 s dBuv
band C - 115 - dBuVv
Note

1.

1997 Feb 24

The limits are related to the tank circuits used in Fig.17 and the intermediate frequency. Frequency bands may be

adjusted by the choice of external components.
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5 V VHF, hyperband and UHF mixers/oscillators

for TV and VCR 3-band tuners TORBEZER;: FEAsIRY

ORDERING INFORMATION

TYPE PACKAGE
NUMBER NAME DESCRIPTION VERSION
TDA5736T S024 | plastic small outline package; 24 leads; body width 7.5 mm SOT137-1
TDA5736M SSOP24 | plastic shrink small outline package; 24 leads; body width 5.3 mm SOT340-1
TDA5737M SSOP24 | plastic shrink small outline package; 24 leads; body width 5.3 mm SOT340-1
BLOCK DIAGRAM
band A oscillator band C oscillator band B oscillator
tuned cicuit tuned cicuit tuned cicuit IF outputs
A Ny " GND
|
23 21 24 |22 |20 |18 19 |17 |16 15 14 13
@) (4) 1[®)]6)](7) 6 [(® |(9) (10) (11) (12)
v A v A 4y b A A A A
BaNDA [ sanoc [ BANDB | TDA5736T IF
OSCILLATOR OSCILLATOR OSCILLATOR TDA5736M AMPLIFIER
| E J E l E} TDAS5737M
A A
Yy Yy A\
A % A } . }
ELECTRONIC
MIXER MIXER MIXER vy —+ BAND e
SWITCH
A A A A A A LOCAL
OSCILLATOR
E E 5‘ AMPLIFIER
BAND A BAND C BAND B DC
STAGE STAGE L STAGE e STABILIZER
4 A A A A r'S y Y
(24) | (23) (19) (21) (ZO)T(]22) (18) (17) (16) (15) (14) |(13)
1|2 6 4 5 |8 |7 8 9 10 11 {12 | wiseons
|
Sy band A Y———— RF Vp “———  band switch
IF an band C GND band B local oscillator input
filter input Input inputs inputs amplifier outputs
The numbers in parenthesis represent the TDA5737M.
Fig.1 Block diagram.
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Product specification

5 V VHF, hyperband and UHF mixers/oscillators
for TV and VCR 3-band tuners

TDA5736; TDAS5737

PINNING
PIN
SYMBOL DESCRIPTION
TDA5736 | TDA5737

IFIN1 1 24 IF filter input 1

IFIN2 2 23 IF filter input 2

RFGND 3 22 ground for RF inputs

CIN{1 4 21 band C input 1

CIN2 5 20 band C input 2

AIN 6 19 band A input

BIN1 7 18 band B input 1

BIN2 8 17 band B input 2

Vp 9 16 supply voltage

LOOUTA1 10 15 local oscillator amplifier output 1
LOOUT2 11 14 local oscillator amplifier output 2
BS 12 13 band switch input

IFOUT1 13 12 IF amplifier output 1

IFOUT2 14 1 IF amplifier output 2

GND 15 10 ground (0 V)

BOSCOCH1 16 9 band B oscillator output collector 1
BOSCOC2 17 8 band B oscillator output collector 2
COSCIB1 18 7 band C oscillator input base 1
BOSCIB 19 6 band B oscillator input base
COSCOcC1 20 5 band C oscillator output collector 1
AOSCOC 21 4 band A oscillator output collector
COSCOC2 22 3 band C oscillator output collector 2
AOSCIB 23 2 band A oscillator input base
COSClIB2 24 1 band C oscillator input base 2
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5 V VHF, hyperband and UHF mixers/oscillators

for TV and VCR 3-band tuners B A

MBE383

Fig.2 Pin configuration (TDA5736M, TDA5736T).

IFINT [1] [24] cosciz coscigz [1] [24] IFINT
IFIN2 [2 | 23] AOSCIB AOSCIB [ 2 | 23] IFIN2
RFGND [ 3| 22] COSCOC2 coscocz [3] [22] RFGND
CIN1 [4] 21] AOscoC AOSCOC [ 4] 21] CIN1
ciN2 5] 20] coscoct coscoct [5| [20] CIN2
AN (6| rpas73em |1°] BOSCIB BOSCIB [ 6 | e i [19] AIN
BIN1 [7 | TDAST36T [1g] cosciat coscigt [7] 18] BINY
BIN2 8] 7] BOSCOC2 BOSCOC2 [ 8| 17] BIN2
Ve [9] [16] BOSCOCH BOSCOCT [9 ] 16] VP
Loour1 [1o} 15] GND GND [10 [ 15] LoouT
Looutz [11] [14] IFoUT2 IFouT2 [11] [14] LoouT2
Bs [12 [13] IFOUTH IFoUT1 12 73] BS

MGE970

Fig.3 Pin configuration (TDA5737M).

1997 Feb 24
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Philips Semiconductors

Preliminary specification

5 V mixers/oscillators and synthesizers for

cable TV and VCR 2-band tuners

TDA6402; TDA6402A;
TDA6403; TDA6403A

FEATURES

o Single-chip 5 V mixer/oscillator and synthesizer for
cable TV and VCR tuners

Synthesizer function compatible with existing TSA5526

Universal bus protocol (12C-bus or 3-wire bus)
— bus protocol for 18 or 19-bit transmission (3-wire bus)

— extra protocol for 27-bit transmission (test modes and
features for 3-wire bus)

— address + 4 data bytes transmission (12C-bus ‘write’
mode)

— address + 1 status byte (12C-bus ‘read’ mode)
- 4 independent I2C-bus addresses
o 1 PNP buffer for UHF band selection (25 mA)

3 PNP buffers for general purpose, e.g. 2 VHF
sub-bands, FM sound trap (25 mA)

e 33V tuning voltage output

In-lock detector
e 5-step A/D converter (3 bits in 12C-bus mode)

15-bit programmable divider

Programmable reference divider ratio (512, 640 or
1024)

Programmable charge pump current (60 or 280 pA)

Programmable automatic charge pump current switch

Varicap drive disable

Mixer/oscillator function compatible with existing
TDA5732

Balanced mixer with a common emitter input for VHF
(single input)

Balanced mixer with a common base input for UHF
(balanced input)

e 2-pin common emitter oscillator for VHF
e 4-pin common emitter oscillator for UHF

IF preamplifier with asymmetrical 75 Q output
impedance to drive a low-ohmic impedance (75 Q)

e Low power
Low radiation

Small size
The TDA6402A and TDA6403A differ from the TDA6402

and TDAG403 by the UHF port protocol in the I12C bus
mode (see Tables 3 and 4).

1997 Mar 06

APPLICATIONS

e Cable tuners for TV and VCR (switched concept for
VHF)

e Recommended RF bands for the USA:
55.25 to 133.25 MHz, 139.25 to 361.25 MHz and
367.25 to 801.25 MHz.

GENERAL DESCRIPTION

The TDA6402, TDA6402A, TDA6403 and TDAG403A are
programmable 2-band mixers/oscillators and synthesizers
intended for VHF/UHF cable tuners (see Fig.1).

The devices include two double balanced mixers and two
oscillators for the VHF and UHF band respectively, an IF
amplifier and a PLL synthesizer. The VHF band can be
split-up into two sub-bands using a proper oscillator
application and a switchable inductor. Two pins are
available between the mixer output and the IF amplifier
input to enable IF filtering for improved signal handling.
Four PNP ports are provided. Band selection is provided
by using pin PUHF. When PUHF is ‘ON’, the UHF
mixer-oscillator is active and the VHF band is switched off.
When PUHF is ‘OFF’, the VHF mixer-oscillator is active
and the UHF band is ‘OFF’. PVHFL and PVHFH are used
to select the VHF sub-bands. FMST is a general purpose
port, that can be used to switch an FM sound trap. When
it is used, the sum of the collector currents has to be limited
to 30 mA.

The synthesizer consists of a divide-by-eight prescaler, a
15-bit programmable divider, a crystal oscillator and its
programmable reference divider and a phase/frequency

detector combined with a charge-pump which drives the
tuning amplifier, including 33 V output.

Depending on the reference divider ratio (512, 640 or
1024), the phase comparator operates at 7.8125 kHz,
6.25 kHz or 3.90625 kHz with a 4 MHz crystal.
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Philips Semiconductors

Preliminary specification

5 V mixers/oscillators and synthesizers for

cable TV and VCR 2-band tuners

TDAG6402; TDAB402A;
TDA6403; TDA6403A

The device can be controlled according to the 12C-bus
format or 3-wire bus format depending on the voltage
applied to pin SW (see Table 2). In the 3-wire bus mode
(SW = HIGH), pin LOCK/ADC is the lock output.

The LOCK output is LOW when the PLL loop is locked.
In the 12C-bus mode (SW = LOW), the lock detector bit FL
is set to logic 1 when the loop is locked and is read on the
SDA line (Status Byte; SB) during a READ operation in
[2C-bus mode only. The Analog-to-Digital Converter
(ADC) input is available on pin LOCK/ADC for digital AFC
control in the 12C-bus mode only. The ADC code is read
during a READ operation on the 12C-bus (see Table 11).
In test mode, pin LOCK/ADC is used as a TEST output for
frer and Vafpy, in both 12C-bus mode and 3-wire bus mode
(see Table 7).

When the automatic charge-pump current switch mode is
activated and when the loop is phase-locked, the
charge-pump current value is automatically switched to
LOW. This action is taken to improve the carrier-to-noise
ratio. The status of this feature can be read in the ACPS
flag during a READ operation on the 12C-bus (see

Table 9).

12C-bus format (SW = GND)

Five serial bytes (including address byte) are required to
address the device, select the VCO frequency, program
the four ports, set the charge-pump current and set the
reference divider ratio. The device has four independent
[2C-bus addresses which can be selected by applying a
specific voltage on input CE (see Table 6).

3-wire bus format (SW = V¢ or OPEN)

Data is transmitted to the devices during a HIGH-level on
input CE (enable line). The device is compatible with 18-bit
and 19-bit data formats, as shown in Figs 4 and 5. The first
four bits are used to program the PNP ports and the
remaining bits control the programmable divider. A 27-bit
data format may also be used to set the charge-pump
current, the reference divider ratio and for test purposes
(see Fig.6).

It is not allowed to address the devices with words whose
length is different from 18, 19 or 27 bits.

Table 1 Data word length for 3-wire bus
TYPE NUMBER DATA WORD REFERENCE DIVIDER(") FREQUENCY STEP
TDA6402; TDAB402A; 18-bit 512 62.50 kHz
TDA6403; TDA6403A
TDAG6402; TDA6402A; 19-bit 1024 31.25 kHz
TDA6403; TDAG403A
TDAG402; TDAB402A; 27-bit programmable programmable
TDAB403; TDA6403A

Note

1. The selection of the reference divider is given by an automatic identification of the data word length. When the 27-bit
format is used, the reference divider is controlled by RSA and RSB bits (see Table 8). More details are given in
Chapter “PLL functional description”, Section “3-wire bus mode (SW = OPEN or V¢c)”.

ORDERING INFORMATION

TYPE PACKAGE
NUMBER NAME DESCRIPTION VERSION
TDA6402M; SSOP28 | plastic shrink small outline package; 28 leads; body width 5.3 mm SOT341-1
TDA6402AM™)
TDAB403M; SSOP28 | plastic shrink small outline package; 28 leads; body width 5.3 mm SOT341-1
TDAB403AM

Note
1. The TDAB402AM is available on request.

1997 Mar 06
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Philips Semiconductors

Preliminary specification

5 V mixers/oscillators and synthesizers for

cable TV and VCR 2-band tuners

TDA6402; TDA6402A,
TDA6403; TDAG6403A

BLOCK DIAGRAM
IFFIL1 IFFIL2 Vee
5 (24) | 6 (23) |19(1o)
A N (5) 24
3 (26) = VHFOSCOC
VHFIN RF INPUT 2 VHF VHF
VHF MIXER OSCILLATOR
i D22} \hroscis
BS > BS — BS ©)23
=L OSCGND
TDA6402 f
4 (25) TDAG6402A ¥ IF (9) 20
RFGND ——— > IFOUT
TDA6403 »_| PREAMPLIFIER
TDA6403A } A
b 1) 28
AU roscise
1(28) (227
UHFIN{ RENPUT 1 UHE + UHF > UHFOSCOC2
UHEIN2 —| 27 UHF 5 MIXER OSCILLATOR B26| \uroscoct
BS = BS - BS - @251 ,hroscist
RUCRL] T
18 (1) XTAL PRESCALER i
XTAL »1 OSCILLATOR |-  DIVIDE BY fREF (12) 17
4 MHz 512, 640, 1024 T
PHASE CHARGE
RsA 1 1Rse | compamaron [ S [{oPAME
- 15-BIT j —
Eﬁgﬁ‘\s’f? || PROGRAMMABLE [ fDIv + o8
DIVIDER To, T, T2 CP
+ IN LOCK
DETECTOR
15-BIT
POWER-DOWN
DETECTOR ngggir\égv FlL CONTROL
F+L REGISTER
o s | = EEEREE
13 (16) CP T2 T1 TO RSA RSB OS
DA = <«»—|SDA  12C/3-WIRE BUS TRANSCEIVER
11
sw SW CE/AS fREF PORT
{ * + f FL J, 1/2fpry REGISTER
12 (17,
CE/AS i UHF VHFH VHFL FMST
3-BIT AD
GATE
CONVERTER B84 i3
I DL— GND
TO, T1, T2
v v ¥ v
15 (14) 9(20) [8(21) |7(22) [10(19)
MGE692
LOCK/ADC PVHFH FMST
PUHF PVHFL
The pin numbers in parenthesis represent the TDA6403 and TDA6403A.
Fig.1 Block diagram.
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Philips Semiconductors

Preliminary specification

5 V mixers/oscillators and synthesizers for
cable TV and VCR 2-band tuners

TDAG6402; TDAG402A,
TDA6403; TDA6403A

PINNING
PIN
SYMBOL TDA6402; | TDA6403; DESCRIPTION
TDA6402A | TDA6403A

UHFIN1 i) 28 UHF RF input 1

UHFIN2 2 27 UHF RF input 2

VHFIN 3 26 VHF RF input

RFGND 4 25 RF ground

IFFILA 5 24 IF filter output 1

IFFIL2 6 23 IF filter output 2

PVHFL 7 22 PNP port output, general purpose (e.g. VHF low sub-band)
PVHFH 8 21 PNP port output, general purpose (e.g. VHF high sub-band)
PUHF 9 20 PNP port output, UHF band

FMST 10 19 PNP port output, general purpose (e.g. FM sound trap)
SwW 11 18 bus format selection input (12C-bus/3-wire bus)
CE/AS 12 17 Chip Enable/Address Selection input

DA 13 16 serial data input/output

CL 14 15 serial clock input

LOCK/ADC 15 14 lock detector output (3-wire bus)/ADC input (I12C-bus)
CP 16 13 charge pump output

VT 17 12 tuning voltage output

XTAL 18 11 crystal oscillator input

Vee 19 10 supply voltage

IFOUT 20 9 IF output

GND 21 8 digital ground

VHFOSCIB 22 74 VHF oscillator input base

OSCGND 23 6 oscillator ground

VHFOSCOC 24 5 VHF oscillator output collector

UHFOSCIB1 25 4 UHF oscillator input base 1

UHFOSCOCH1 26 3 UHF oscillator output collector 1

UHFOSCOC2 27 2 UHF oscillator output collector 2

UHFOSCIB2 28 1 UHF oscillator input base 2

1997 Mar 06
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Preliminary specification

5 V mixers/oscillators and synthesizers for TDAB402; TDAG402A,;

cable TV and VCR 2-band tuners

TDAG6403; TDAG6403A

UHFINT [ | J 28] UHFOSCIB2

UHFIN2 [2 | 27] UHFOSCOC2
VHFIN [3] [26] UHFOSCOCT

RFGND [4 | [25] UHFOSCIB1
IFFIL1 5 | [24] vHFOSCOC
IFFIL2 [6 | 23] oscaND

PVHFL [7] tpagaoz |22] VHFOSCIB
PvHFH [8 | TDAB402A [51] Gnp

PUHF [9 | 20] IFOUT

FMST [10] [19] Ve
sw [11] [18] XTAL

CE/AS [12] 17] vT

DA [13] 16] cP
cL[1a [15] Lock/ADC

MGE690

Fig.2 Pin configuration for TDA6402 and
TDAG402A.

UHFOSCIB2 [1 | U 28] UHFIN1
UHFOSCOC2 [2 | [27] UHFIN2
UHFOSCOC1 [3 | 26] VHFIN

UHFOSCIB1 [4 | [25] RFGND

VHFOSCOC [5 | [ 24] IFFIL1

OSCGND [6 | 23] IFFIL2
VHFOSCIB [7| 10asa03 |22] PVHFL
GND [ | TDAG403A [57] pyrrn
IFOUT [9 | 20] PUHF
Ve [i0] [19] FMST
XTAL [11] 18] sW
v [12] [17] CE/AS
cP [13] [16] DA
LOCK/ADG [14] [15] oL

MGE691

Fig.3 Pin configuration for TDA6403 and
TDAG403A.
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Product specification

3 W mono BTL audio output amplifier TDA7056

FEATURES
¢ No external components

e No switch-on/off clicks

e Good overall stability

¢ Low power consumption
e Short circuit proof

ESD protected on all pins.

QUICK REFERENCE DATA

GENERAL DESCRIPTION

The TDA7056 is a mono output amplifier contained in a
9 pin medium power package.

The device is designed for battery-fed portable mono
recorders, radios and television.

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT

Vp supply voltage 3 1 18 \

Po output power in 16 Q Vp=11V 25 3 - w

Gy internal voltage gain 39 40.5 42 dB

Ip total quiescent current Vp=11V; - 5 7 mA

Rl =
THD total harmonic distortion Po=05W - 0.25 1 %
ORDERING INFORMATION
EXTENDED PACKAGE
TYPE NUMBER PINS PIN POSITION MATERIAL CODE

TDA7056 9 SIL plastic SOT110M
Note

1. SOT110-1; 1996 August 21.
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3 W mono BTL audio output amplifier TDA7056

positive 2
supply

Jr———
e
\ "
/ output (+)

input

\ .
output (=)
; /
NC ——
signal y 4 P
ground m il
T [+ |s
po%/er nc. nc 7228109
ground

B2 = low current ground

E8 = signal ground

Fig.1 Block diagram.

PINNING

PIN DESCRIPTION
n.c.

Ve

input (+)

signal ground

n.c.

output (+)
power ground
output (-)
n.c.

O[N] DW=
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Smart

card interface

Product specification

TDA8000; TDA800OT

FEATURES

e Two protected I/O lines

APPLICATIONS
e Pay TV

e Vg regulation (5 V £4%, 100 mA max. with controlled e Telematics

rise and fal

e Vpp generation (12.5, 15 or 21 V £2.5%, 50 mA max.

| times)

e Cashless payment
e Multipurpose card-readers, etc.

programmable by two bits, with controlled rise and fall

times)

Clock generation (up to 8 MHz)
Short-circuit, thermal and card extraction protections The TDA800O is a complete, low-cost analog interface

Two voltage supervisors (digital and analog supplies)

independent internal clock

(4 kV min.)

Enhanced ESD protections on card connections

e |SO 7816 approval.

QUICK REFERENCE DATA

GENERAL DESCRIPTION

which can be positioned between a smart card or a
memory card (ISO 7816) and a microcontroller. It is

Automatic activation and deactivation sequences viaan  approved for banking, telecom and pay TV applications.

The complete supply, protection and control functions are
realized with only a few external components, which
makes the TDA800O very attractive for consumer
applications. Application suggestions and support is
available on request (see examples in

Chapter “Application information”).

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. | UNIT
Vbp supply voltage 6.7 - 18 \Y
lop supply current idle mode; Vpp =12V - 25 = mA

active modes; unloaded - 32 - mA
Vino threshold voltage on Vgyp 45 - 4.68 \%
Vee card supply voltage 4.8 5.0 5:2 \
lce card supply current - - -100 mA
VH high voltage supply for Vpp - - 30 \
lpp programming current read mode; Vpp =5V - - -50 mA
write mode; Vpp > 5V - - -50 mA
tde, tact deactivation/activation cycle - - 500 us
duration
Piot continuous total power TDA8000; Tamp = +70 °C; - - 2 W
dissipation see Fig.10
TDAB800OT; Tamp = +70 °C; - - 0.92 W
see Fig.11
Tamb operating ambient temperature 0 - +70 °C
ORDERING INFORMATION
TYPE PACKAGE

NUMBER NAME DESCRIPTION VERSION
TDA8000 DIP28 plastic dual in-line package; 28 leads (600 mil) SOT117-1
TDA8000T S0O28 plastic small outline package; 28 leads; body width 7.5 mm SOT136-1
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Smart card interface TDAB8000; TDA800OT
BLOCK DIAGRAM
Vsup DELAY Vbp GND
b 15 16 13 12
|7
ALARM < VOLTAGE MAIN 2l e
. |48 >
it SUPERVISOR SUPPLY
< ]
28 3
LY T PROTECTIONS =
1/02(iC) . AND > Vo2
RSTIN N ENABLE RST
A 4 y A
TDA8000 .’
« PRES
_ |19 8
OFF + LOGIG <+ PRES
20 P
sl < PROTECTIONS
21 >
WRITE ——> INTERNAL s i
Gagie " | GENERATOR > Voo
23
CLKDIV . cLocK R CLOCK L [J—
e CIRCUITRY . ENABLE
A 'y
. >
PSEL1 » Vpp 0] u
. GENERATOR £
PSEL2 >
OSCILLATOR
4;
1 24 1
MBH810
XTAL  CLKIN Vy
Fig.1 Block diagram.
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Product specification

Smart card interface

TDAS8000; TDA800OT

PINNING
SYMBOL | PIN DESCRIPTION
XTAL 1 | crystal connection
1102 2 | data line to/from the card
1/01 3 | data line to/from the card
RST 4 | card reset output
CLK 5 | clock output to the card
PSEL1 6 | programming voltage selection input (see Table 1)
PSEL2 7 | programming voltage selection input (see Table 1)
PRES 8 |card presence contact input (active LOW)
PRES 9 | card presence contact input (active HIGH) XTAL [1] U 28] 1/01(1C)
Vpp 10 | card programming voltage output oz 2| [27] 102(uC)
Vh 11 | high voltage supply for Vpp generation vo1 [3] 2—_3] RSTIN
i L grotﬁmd RST[4] [25] CLKOUT
Vop 13 | positive supply voltage
Vee 14 | card supply output voltage s ] 24 ﬂ
Vsup 15 | voltage supervisor input PseL1 6] 22 CLEDY
DELAY 16 | external capacitor connection for delayed reset timing PseL2 7] TDA8000 22] cvne
ALARM 17 | open-collector reset output for the microcontroller (active PRES E TDAB000T [21] WRITE
HIGH) PRES 9| 20| START
ALARM 18 | open-collector reset output for the microcontroller (active (L
LOW) Vep [10] 19] oFF
|OFF 19 |interrupt output to the microcontroller (active LOW) Vi [11] 18] ALARM
START 20 | microcontroller input for starting session (active LOW) GND E [17] ALARM
WRITE 21 | control input for applying programming voltage to the card Vpp [13] 16] DELAY
.(actlve LOW) . Voo [ .
CVNC 22 |internally generated 5 V reference, present when Vpp is
on; to be decoupled externally (47 nF) Mers
CLKDIV 23 | input for dividing/not dividing the CLKOUT frequency by
two (active LOW)
CLKIN 24 | external clock signal input
CLKOUT | 25 | clock output to the microcontroller, or another TDA8000
RSTIN 26 | card reset input from the microcontroller (active HIGH)
1/02(uC) | 27 |data line to/from the microcontroller; must not be left
open-circuit, tie to CVNC if not used
1/01(uC) | 28 |data line to/from the microcontroller; must not be left Fig.2 Pin configuration.

open-circuit, tie to CVNC if not used

1996 Dec 12
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IC card interface TDA8002
R R R B e a3 T B A R S T Y e S A e R B N DR T P B 0 A S A o S i P

FEATURES e Supply supervisor for spikes elimination and emergency
deactivation.

Single supply voltage interface (3.3 or 5 V environment)
e Low-power sleep mode

- M APPLICATIONS
o Three specific protected half-duplex bidirectional
buffered I/O lines ¢ |C card readers for:
e Vo regulation (5V £5%; lcc <65 mA at Vpp =5V, — GSM applications
with controlled rise and fall times — banking
e Thermal and short-circuit protections with current — electronic payment
limitations . S
— identification
* Automatic ISO 7816 activation and deactivation
- Pay TV
sequences .
* Enhanced ESD protections on card side (>6 kV) = feadtoling:
o Clock generation for the card up to 12 MHz with
synchronous frequency changes GENERAL DESCRIPTION
¢ Clock generation up to 20 MHz (auxiliary clock) The TDA8002 is a complete low-power, analog interface

« Synchronous and asynchronous cards (memory and for asynchronous and synchr_onous cards. It can be placed
between the card and the microcontroller. It performs all

smart cards) ‘ ! e
. supply, protection and control functions. It is directly
¢ ISO 7816, GSM11.11 compatibility and EMV (Europay, compatible with 1SO 7816, GSM11.11 and EMV
Mastercard, Visa) compliant

specifications.
e Step-up converter for Voo generation
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS | miN. | TYP. [ maX. | uNIT
Supply
Vbpa analog supply voltage 3.0 5 6.5 Vv
Iop supply current sleep mode - - 150 HA
Idle mode; fo k = 2.5 MHz; - - 5 mA
fetkout = 10 MHZ; Vpp =5 V
active mode; foLk = 2.5 MHz; - - 9 mA
fCLKOUT =10 MHZ; VDD =5V
active mode; foLk = 2.5 MHz; - - 12 mA
foLkour = 10 MHz; Vpp =3V
Card supply
Vee(o) output voltage DC load <65 mA 475 |- 525 |V
lcc(o) output current V¢ short-circuited to GND - - 100 mA
General
foik card clock frequency 0 - 12 MHz
Tde deactivation sequence duration 60 80 100 us
Piot continuous total power dissipation
TDAB8O002AT; TDA8002BT Tamb =—25 to +85 °C - - 0.56 (W
TDA8002G Tamb = —25 to +85 °C - - 046 |W
Tams operating ambient temperature -25 |- +85 |°C
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Preliminary specification

IC card interface TDA8002
ORDERING INFORMATION
PACKAGE
TYPE NUMBER(")
MARKING NAME DESCRIPTION VERSION

TDAS8002AT/3/C2(2) | TDA8002AT/3 | SO28 | plastic small outline package; 28 leads; SOT136-1
body width 7.5 mm

TDA8B002AT/5/C2(3) | TDA8002AT/5 | S028 | plastic small outline package; 28 leads; SOT136-1
body width 7.5 mm

TDA8002BT/3/C2(2) | TDA8002BT/3 | S028 | plastic small outline package; 28 leads; SOT136-1
body width 7.5 mm

TDA8002BT/5/C2() | TDA8002BT/5 | S028 | plastic small outline package; 28 leads; SOT136-1
body width 7.5 mm

TDA8002G/3/C2(@) | 80023 LQFP32 | plastic low profile quad flat pack; 32 leads; SOT401-1
body 5 x5 x 1.4 mm

TDA8002G/5/C2(3) | 80025 LQFP32 | plastic low profile quad flat pack; 32 leads; SOT401-1
body 5x 5 x 1.4 mm

TDA8002U/3/C2(@) |- - wafer =

TDA8002U/5/C2®) | - - wafer -

Notes

1. The /3 or /5 suffix indicates the voltage supervisor option.

2. The /3 version can be used with a 3 or 5 V power supply environment (see Chapter “Functional description”).

3. The /5 version can be used with a 5 V power supply environment.

1997 Mar 13
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IC card interface TDA8002
BLOCK DIAGRAM
VbbD VDDA
100nF 100 nF 100 nF
H —HH
St S2
|2a 13 14 12
. SUPPLY L
TEP-UP CONVERTER
ALARM . % INTERNAL
ALARM - REFERENCE VREF INTERNAL OSCILLATOR 15| VUP
fiNT J'100 nF
VOLTAGE SENSE Y ;;
ALARM EN1 | CLKUP
A v
EN2
— |26
OFF < ¢ Vee ,23
25 PVcc| GENERATOR p i Vee
RSTIN > > 100
— |24
CMDVCC - > = < ; -
MODE > ENS RST ] -
I N BUFFER -
SEQUENCER .
CLKDIVA 3 * = RRES
CLKDIV2 — - « PRES
CLKSEL > CLOCK b HORSEQ N o |
" CIRCUITRY > CLOCK 21
STROBE — > —  BUFFER g CLK
CLKOUT <
_ CLK
> I
5 L EN3 THERMAL
XTALA PROTECTION
3t | OSCILLATOR
XTAL2
1
1 =] e} 20
< > < > AUX1
AUXIYE TRANSCEIVER v
TDA8002G ——
2 < 1/0 17
AUX < ™~ < >
K TRANSCEIVER e
=%
8oL » 110 ) ,16
vouc & % TRANSCEIVER 3 Vo
=
10 |29 T:1

’L MGE730
. b 4

DGND1 DGND2  AGND

All capacitors are mandatory.

Fig.1 Block diagram (TDA8002G in LQFP32 package).
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IC card interface

TDA8002

PINNING
PIN
SYMBOL | TypEA | TYPEB | TYPEG /0 DESCRIPTION
S028 S028 LQFP32
XTALA 1 1 30 /10 crystal connection or input for external clock
XTAL2 2 2 31 l{e} crystal connection
/OUC 3 3 32 110 data /O line to and from microcontroller
AUX1UC 4 4 1 /0 auxiliary line to and from microcontroller for synchronous
applications
AUX2UC 5 - 2 110 auxiliary line to and from microcontroller for synchronous
applications
ALARM 9 3 (6] open drain NMOS reset for microcontroller (active LOW)
ALARM 6 6 4 @) open drain PMOS reset for microcontroller (active HIGH)
CLKSEL 7 7 5 | control signal for CLK (LOW = XTAL oscillator;
HIGH = STROBE input)
CLKDIVA 8 8 6 | control with CLKDIV2 for choosing CLK frequency
CLKDIV2 9 9 74 | control with CLKDIV1 for choosing CLK frequency
STROBE 10 10 8 I external clock input for synchronous applications
CLKOUT 11 11 9 O clock output (see Table 1)
DGND1 12 12 10 supply | digital ground 1
AGND 13 13 1 supply | analog ground
S2 14 14 12 1’0 capacitance connection for voltage doubler
Vbpa 15 15 13 supply |analog supply voltage
S1 16 16 14 /10 capacitance connection for voltage doubler
VUP 17 17 15 /0 output of voltage doubler (connect to 100 nF)
1/0 18 18 16 110 data I/O line to and from card
AUX2 19 - 17 /0 auxiliary I/O line to and from card
PRES 20 19 18 | active LOW card presence contact
PRES - 20 19 | active HIGH card presence contact
AUX1 21 21 20 I/0 auxiliary /O line to and from card
CLK 22 22 21 (e} clock to card (C3) (see Table 1)
RST 23 23 22 O card reset (C2)
Vee 24 24 23 O supply for card (C1) (decouple with 100 nF)
CMDVCC 25 25 24 | active LOW start activation sequence from microcontroller
RSTIN 26 26 25 | card reset from microcontroller
OFF 27 27 26 O open drain NMOS interrupt to microcontroller
(active LOW)
MODE 28 28 27 | operating mode selection
(HIGH = normal; LOW = sleep)
Vpobp = = 28 supply | digital supply voltage
DGND2 - - 29 supply | digital ground 2

1997 Mar 13
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IC card interface TDAB8002

XTAL1 [1] U 28] MODE XTAL1 [1] U 28] MODE

XTAL2 [2 | 27] OFF XTAL2 [2] [27] OFF

1ouc [3] [26] RSTIN vouc [3] [26] RSTIN
AUX1UC [4 | [25] CMDVCC AUX1UC [4 | [25] CMDVCC
AUX2UC [5 | 24] Ve ALARM [5 | [24] Vec

ALARM [6 | 23] RST ALARM [6 | 23] RsT
CLKSEL [7 22] CLK CLKSEL [7 22] CLK
CLKDIV1 % T % AUX1 CLKDIV1 % e % AUX1
CLKDIV2 [9 | 20] PRES cLkpiv2 9] 20| PRES
STROBE [10] [19] Aux2 STROBE [10] [19] PRES
CLKOUT [11] 18] 10 CLKOUT [11] 18] 1O

DGND1 [12] [17] vup DGND1 [12] 17] vup

AGND [13] [16] st AGND [13] 16] st

s2 [14] [15] Vopa s2 [14] [15] Vppa
MGE731 MGE732
Fig.2 Pin configuration (TDA8002A; SO28). Fig.3 Pin configuration (TDA8002B; SO28).

= 8 w
[2] [5] [8] [&] [=] 5] [€] [g]
4

AUX1UC [ 1] [24] CMDVCC
Auxauc [2] 23] Voo

ALARM [ 3| [22] RST

ALARM [ 4| —— 21] CLK
CLKSEL [ 5| [20] AUX1
CLKDIV1 [6 | [19] PRES
CLkDIV2 [7] 18] PRES
STROBE E [17] Auxe

MGE733

AGND [11]
s2 [12]
Vppa [13]
s1 [14]
vup [15]
o [16]

cLkouT [9]]
DGND1 [10]

Fig.4 Pin configuration (TDA8002G; LQFP32).
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Low-power smart card coupler

Product specification

TDA8005

FEATURES

e Vg generation (5 V £5%, 20 mA maximum with
controlled rise and fall times)

e Clock generation (up to 8 MHz), with two times

synchronous frequency doubling

Clock STOP HIGH, clock STOP LOW or 1.25 MHz (from

internal oscillator) for cards power-down mode

Specific UART on /O for automatic direct/inverse

convention settings and error management at

character level

Automatic activation and deactivation sequences
through an independent sequencer

Supports the protocol T = 0 in accordance with

ISO 7816, GSM11.11 requirements (Global System for
Mobile communication); and EMV banking specification
approved for Final GSM11.11 Test Approval (FTA)

Several analog options are available for different
applications (doubler or tripler DC/DC converter, card
presence, active HIGH or LOW, threshold voltage
supervisor, etc.

Overloads and take-off protections
Current limitations in the event of short-circuit

Special circuitry for killing spikes during power-on or off

Supply supervisor
e Step-up converter (supply voltage from 2.5 to 6 V)

¢ Power-down and sleep mode for low-power
consumption

e Enhanced ESD protections on card side
(6 kV minimum)

e Control and communication through a standard RS232
full duplex interface

Optional additional I/O ports for:
keyboard

— LEDs

— display

- etc.

¢ 80CL51 microcontroller core with 4 kbytes ROM and
256-byte RAM.

1996 Sep 25

APPLICATIONS

o Portable smart card readers for protocol T = 0
¢ GSM mobile phones.

GENERAL DESCRIPTION

The TDA8O0O05 is a low cost card interface for portable
smart card readers. Controlled through a standard serial
interface, it takes care of all ISO 7816 and GSM11-11
requirements. It gives the card and the set a very high level
of security, due to its special hardware against ESD,
short-circuiting, power failure, etc. Its integrated step-up
converter allows operation within a supply voltage range of
25t06 V.

The very low-power consumption in Power-down and
sleep modes saves battery power. A special version where
the internal connections to the controller are fed outside
through pins allows easy development and evaluation,
together with a standard 80CL51 microcontroller.

Development tools, application report and support
(hardware and software) are available.

The device can be supplied either as a masked chip with
standard software handling all communication between
smart card and a master controller in order to make the
application easier, or as a maskable device.
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Product specification

Low-power smart card coupler TDAB8005
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. TYP. | MAX. | UNIT
Vpp supply voltage doubler and tripler option | 2.5 - 6.0 \"
IpD(pd) supply current in power-down mode | Vpp =5 V; card inactive - - 100 HA
IpD(sm) supply current in sleep mode doubler | card powered but clock - - 500 A
stopped
IpD(sm) supply current in sleep mode tripler | card powered but clock - - 500 uA
stopped
Ipb(om) supply current in operating mode unloaded; fyq = 13 MHz; |- - 55 mA
fuc = 6.5 MHz;
feara = 3.25 MHz
Vee card supply voltage including static and 4.75 5.0 525 \"
dynamic loads on 100 nF
capacitor
lcc card supply current operating - - 20 mA
limitation - - 30 mA
SR slew rate on V¢ (rise and fall) maximum load capacitor | 0.05 0.1 0.15 Vius
150 nF (including typical
100 nF decoupling)
tge deactivation cycle duration - - 100 us
tact activation cycle duration - - 100 us
fxtal crystal frequency 2 - 16 MHz
Tamb operating ambient temperature -25 - +85 °C
ORDERING INFORMATION
TYPE PACKAGE
NUMBER | NAME DESCRIPTION VERSION
TDA8005G LQFP64 | plastic low profile quad flat package; 64 leads; body 10 x 10 x 1.4 mm SOT314-2
TDA8005H QFP44 | plastic quad flat package; 44 leads (lead length 1.3 mm); SOT307-2
body 10 x 10 x 1.75 mm

1996 Sep 25
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Product specification

Low-power smart card coupler TDA8005
BLOCK DIAGRAM
v
DDD 47 nF 47 nF
100 nF —”— —’”—
i St s2 s3 S4
VbDA 63 l10 64 |81 3 |62
25t06V » ¥ ¥
100 nF
;7|' SUPPLY
| aa ref STEP-UP CONVERTER
ALARM, = RI!’E\II;I-;:SI:IA LE s v,
c up 60| s5
| _|:17 nF
DELAY %8 VOLTAGE SENSE INTERNAL OSCILLATOR
L 231027V 2.5 MHz 1
; yalarm V .
22 DDD |osc ref
RESET —> TDAB005G 1 ib ﬁ
Y vV,
*DDD ——| SECURITY 91 s
28 skill
RxD —»
29 CONTROLLER start ENY|  Veo s8 | Voc
XD — CL51 > == »
& GENERATOR —
AUXT —< RST
33 4 kbytes ROM »>- ,
AUX2 —<
256-byte RAM off EN2 56
30 RST .
INT1 —> < ™1 BUFFER RET
P00 & OPTIONAL
P‘; PORTS
SEQUENCER |EN3
_| | IO 25 Les 10
= BUFFER
data|clk |EN [R/W|SO [S1 [INT
v A 4 A 4 v A 4 A 4 v
EN4
PERIPHERAL |, | CLOCK 571, ok
INTERFACE BUFFER
i ¢ 47
Celk 10
u « PRES
v ISO 7816 UART
j |
L] OUTPUT PORT
CLOCK CIRCUITRY el
36 $osc 35 Ta7 2 |ss |52 |51 |50 |49 |4
V( v v( Yy v v MmLDz210
XTALT XTAL2 KO Ki K2 K3 K4 K5

DGND

(1) For details see Chapter “Pinning”.

AGND

Fig.1 Block diagram (LQFP64; SOT314-2).
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Product specification

Low-power smart card coupler TDA8005
PINNING
PIN
SYMBOL LQFP64 QFP44 DESCRIPTION
SOT314-2 | SOT307-2

n.c. 1 - not connected

AGND 2 1 analog ground

$3 3 2 contact 3 for the step-up converter

K5 4 - output port from port extension

P03 5 3 general purpose I/O port (connected to P03)

P02 6 4 general purpose /O port (connected to P02)

PO1 7 5 general purpose I/O port (connected to P0O1)

n.c. 8 - not connected

P00 9 6 general purpose /O port (connected to P00)

Vbpop 10 7 digital supply voltage

h.G: 11 - not connected

TESTH 12 8 test pin 1 (connected to P10; must be left open-circuit in the application)
P11 13 9 general purpose I/O port or interrupt (connected to P11)
P12 14 10 general purpose I/O port or interrupt (connected to P12)
P13 15 11 general purpose I/O port or interrupt (connected to P13)
P14 16 12 general purpose 1/O port or interrupt (connected to P14)
.G 17 - not connected

P15 18 13 general purpose /O port or interrupt (connected to P15)
P16 19 14 general purpose /O port or interrupt (connected to P16)
TEST2 20 15 test pin 2 (connected to PSEN; must be left open-circuit in the application)
P17 21 16 general purpose 1/O port or interrupt (connected to P17)
RESET 22 17 input for resetting the microcontroller (active HIGH)

n.c. 23 - not connected

n.c. 24 - not connected

n.c. 25 - not connected

n.c. 26 - not connected

n.c. 27 - not connected

RxD 28 18 serial interface receive line

TxD 29 19 serial interface transmit line

INT1 30 20 general purpose /O port or interrupt (connected to P33)
TO 31 21 general purpose I/O port (connected to P34)

AUX1 32 22 push-pull auxiliary output (x5 mA; connected to timer T1 e.g. P35)
AUX2 33 23 push-pull auxiliary output (£5 mA; connected to timer P36)
P37 34 24 general purpose /O port (connected to P37)

XTAL2 35 25 crystal connection

XTAL1 36 26 crystal connection or external clock input

DGND 37 27 digital ground

e 8 38 - not connected

1996 Sep 25
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Product specification

Low-power smart card coupler TDA8005
PIN
SYMBOL | | oFPs4 QFP44 DESCRIPTION
SOT314-2 | SOT307-2
n.c. 39 - not connected
P20 40 28 general purpose I/O port (connected to P20)
P21 41 - general purpose |/O port (connected to P21)
P22 42 29 general purpose I/O port (connected to P22)
P23 43 30 general purpose I/O port (connected to P23)
ALARM 44 - open-drain output for Power-On Reset (active HIGH or LOW by mask option)
n.c. 45 - not connected
DELAY 46 31 external capacitor connection for delayed reset signal
PRES 47 32 card presence contact input (active HIGH or LOW by mask option)
TEST3 48 33 test pin 3 (must be left open-circuit in the application)
K4 49 - output port from port extension
K3 50 - output port from port extension
K2 51 — output port from port extension
K1 52 - output port from port extension
KO 53 - output port from port extension
TEST4 54 34 test pin 4 (must be left open-circuit in the application)
/0 55 35 data line to/from the card (ISO C7 contact)
RST 56 36 card reset output (ISO C2 contact)
CLK 57 37 clock output to the card (ISO C3 contact)
Vee 58 38 card supply output voltage (ISO C1 contact)
LIS 59 39 supply for low-impedance on cards contacts
S5 60 40 contact 5 for the step-up converter
S2 61 41 contact 2 for the step-up converter
S4 62 42 contact 4 for the step-up converter
Vbpa 63 43 analog supply voltage
S1 64 44 contact 1 for the step-up converter

1996 Sep 25
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Product specification

Low-power smart card coupler TDA8005
< v

583352 838eBecyos
/@@@ﬂ@@@ﬁ@l@lﬂ@lﬂﬁ@@

nie: 14 48| TEST3

AGND [2] 47] PRES

s3 [3] [46] DELAY

Ks [4 [45] nec.
P03 [44] ALARM

P02

PO1

n.c.

P00

<
o]
=]
=)

5] [5] [=] [6] [5] [5] [8] [e] [=] [M] [=] [~]

d
o

TEST1
P11
P12
P13 |1

P14 (16

TDA8005G

43] P23
42] P22
[41] P21
20] P20
[39] n.c.
38] n.c.
[37] DGND
[36] XTAL1
[35] XTAL2
[34] P37
[33] AUX2

nc. [17]
P15 [18]
P16 [19]

TEST2 [20]

P17 [21]
RESET [22]
n.. [23]
n.c. [24]
n.c. [25]

ne. [28)
n.c. IZ
RxD [28]
D [29]
INT1 [30]

Fig.2 Pin configuration (LQFP64; SOT314-2).

7o [31]
AUX1 [32]

MLD211
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Low-power smart card coupler TDAB8005
- é T o o @ 8 X B o é
1] > [} (2] (2] - > (6] @ = =
3] [2] [¢] [5] [5] [3] [8] [5] [8] [8] [3]

AGND [ 1] 33] TEST3

s3 [2] [32] PRES
P03 [3] 31] DELAY
Po2 [4] 30] P23
Po1 5] [29] P22
P00 E TDAB8005H E P20

Voo [7] 27] DGND
TEST1 [8] [26] XTAL1

P11 [9] [25] XTAL2
P12 [10] [24] P37
P13 [11] 23] AUX2

MLD212

P14 [12]
P15 [13]
P16 [14]
TEST2 [15]
P17 [16]
RESET [17]
RxD [18]
D [19]
INT1 [20]
To [21]
AUX1 [22]

Fig.3 Pin configuration (QFP44; SOT307-2).
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Low power mixers/oscillators

for satellite tuners
S T o e P B s 0 o o R R o e Pl T e R L R e e L e e e SR R P N Yy TR S S Y s A i

FEATURES

Fully balanced mixer with common base input
Wide input power and frequency range
One-band 2 pin oscillator

Local oscillator buffer and prescaler
SAW filter IF preamplifier with gain control input and

switchable output

amplifier input.

APPLICATIONS

¢ Down frequency conversion in DBS (Direct
Broadcasting Satellite) satellite receivers.

Bandgap voltage stabilizer for oscillator stability
External IF filter between the mixer output and the IF

QUICK REFERENCE DATA

Objective specification

TDA8010M;
TDA8010AM

GENERAL DESCRIPTION

The TDA8010M; TDA8010AM are integrated circuits that
perform the mixer/oscillator function in satellite tuners.
The devices include a gain controlled IF amplifier that can
directly drive two single-ended SAW filters or a differential
SAW filter using a three function switchable output.

They contain an internal LO prescaler and buffer that is
compatible with the input of a terrestrial or satellite
frequency synthesizer. They are also suitable for digital TV
tuners. These devices are available in small outline
packages that give the designer the capability to design an
economical and physically small satellite tuner.

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. | UNIT
Vee supply voltage 4.5 5.0 5.5 Vv
lcc supply current - 70 - mA
fre RF frequency range 700 - 2150 |[MHz
fosc oscillator frequency 1380 |- 2650 |MHz
NFm mixer noise figure corrected for image - 10 = dB
Giax maximum total gain mixer plus IF - 40 - dB
Ginin minimum total gain mixer plus IF - -17 - dB

ORDERING INFORMATION
TYPE PACKAGE

NUMBER NAME DESCRIPTION VERSION
L SSOP20 | plastic shrink small outline package; 20 leads; body width 4.4 mm SOT266-1
TDA8010AM
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Objective specification

Low power mixers/oscillators

for satellite tuners

TDA8010M; TDA8010AM

BLOCK DIAGRAM
20 (1) (20) 1
LOOUT2 <— DIVIDE-BY-2 sC
19 (2 PRE-SCALER 19) 2
Looutt 2@ STABILIZER e — Veom
LO
1
LoaND ———[) BUFFER 831, memi
- RF INPUT >
1 17) 4
0sC2 (4) | | STAGE kA B REN
OSCILLATOR
16 (5 16) 5
0sCi1 6) » []L— MGND
(15)6
oscanp —26 MOUT1
14 SWITCH 097]  woute
IFOUT2 ——¢—| CONTROL
1318) IF AMP 1
Vee ] A 8L e
OUTPUT < 1234
1 SWITCH >
IFGND ———] < IFIN2
11(10) TDAS010M RAGC (1) 10
IFOUT1 — TDA8010AM  Vce < AGC
MGE506
The pin numbers given in parenthesis refer to the TDA8010AM.
Fig.1 Block diagram.

1996 Oct 24

213



Philips Semiconductors

Objective specification

Low power mixers/oscillators

for satellite tuners

TDA8010M; TDA8010AM

PINNING
PINS
SYMBOL DESCRIPTION
TDA8010M | TDA8010AM
SC 1 20 IF output switch control
Veem 2 19 supply voltage for mixer
RFIN1 3 18 RF input 1
RFIN2 4 17 RF input 2
MGND 5 16 ground for mixer
MOUTH1 6 15 mixer output 1
MOUT2 7 14 mixer output 2
IFIN1 8 13 IF amplifier input 1
IFIN2 9 12 IF amplifier input 2
AGC 10 11 IF amplifier gain control input
IFOUTH 1 10 IF amplifier output 1
IFGND 12 9 ground for IF amplifier
Vece 13 8 supply voltage
IFOUT2 14 7 IF amplifier output 2
OSCGND 15 6 ground for oscillator
0OSC1 16 5 oscillator tuning circuit input 1
0SC2 17 4 oscillator tuning circuit input 2
LOGND 18 3 ground for local oscillator buffer
LOOUT1 19 2 local oscillator output 1
LOOUT2 20 1 local oscillator output 2
sc [1] J [20] LoouT2 LoouT2 [1| Y 20] sc
Voom [2] [19] LoouT1 LOOUT1 [2]] [19] Voem
RFIN1 [3 | 18] LOGND LOGND 3| 18] RFINT
RFIN2 [4 | [17] osc2 osc2 [4 [17] RFIN2
MGND [ | 16] osct 0sc1 [ | [16] MGND
MOUT1 [6 | REERETN [15] 0SCGND OSCGND [6 | i [15] MouTH
MouT2 [7 | [14] IFOUT2 IFouT2 [7 | 14] MouT2
IFIN1 8| [13] vee Vee [8] [13] IFINT
IFIN2 [9 | [12] IFGND IFGND [9 | [12] IFIN2
AGC [10] [11] IFoUT1 IFOUT1 [10] [11] AGC
MGE504 MGE505
Fig.2 Pin configuration (TDA8010M). Fig.3 Pin configuration (TDA8010AM).
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Low power PLL FM demodulator
for satellite TV receivers

TDA8012M

FEATURES APPLICATIONS
¢ High input sensitivity « Direct Broadcast Satellite (DBS) receivers.
¢ Fully balanced two-pin Voltage Controlled Oscillator

(VCO) GENERAL DESCRIPTION

Lo inputimpedanes (043 The TDA8012M is a sensitive PLL FM demodulator which

e Low impedance video baseband output is used for the second IF in satellite receivers. It provides
e Internal voltage stabilizer Automatic Gain Control (AGC) and Automatic Frequency
« Keyed AFC or peak-to-peak AFC Control (AFC) outputs that can be used to optimize the

level and frequency of the input signal. During the
searching procedure, the AFC output provides a signal
AGC output which is used for carrier detection.

Suitable for High Definition TV (HDTV).

Carrier detector

QUICK REFERENCE DATA

SYMBOL PARAMETER CONDITION MIN. | TYP. | MAX. | UNIT
Vece supply voltage 45 5.0 55 Vv
lec supply current Veec=5V; Tamp =25°C 50 60 70 mA
Vi input signal voltage level 53 57 61 dBuV
Vo(p-p) video output signal voltage Afy =25 MHz (p-p) - 1 - \Y
amplitude (peak-to-peak value)
fi operating input frequency - 480 - MHz

ORDERING INFORMATION

TYPE PACKAGES
NUMBER NAME DESCRIPTION VERSION
TDA8012M SSOP20 | plastic shrink small outline package; 20 leads; body width 4.4 mm SOT266-1
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Product specification

Low power PLL FM demodulator

] . TDA8012M
for satellite TV receivers
BLOCK DIAGRAM
CARRIER
1 DETECTOR
CDF1 »>
CDF2 >
2 20
AFC AFCos
1 > 19
1'8 AFCcpo
: ¥ po KEY
PD(pos) —|— 1¢ T NF
— |
— [
4
PD(neg) <+ 14 TN J l
FH— > " %1 vooe
. [> >< veo | s
IFI2 > > < VCO1
114 OSCGND
2 s
GND N
g STABILIZER l;*
.4
I
1 > LF2
> LF1
AGC 12
AGco— ;D—»— VIDEO
- TDA8012M s
AGC th—] VIDEOBUFFER |

Fig.1 Block diagram.
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Product specification

Low power PLL FM demodulator

. . TDA8012M

for satellite TV receivers

PINNING
SYMBOL | PIN DESCRIPTION
CDF1 1 carrier detector filter 1 input
CDF2 2 carrier detector filter 2 input
PD(pos) 3 positive peak detector output U
PD(neg) 4 negative peak detector output CDF1 E @ AFCis
IFI1 5 |IF input 1 CDF2 [ 2] [19] AFCCDO
IFI2 6 IF input 2 PD(pos) E 1_—8_| KEY
GND 7 ground
Vee 8 supply voltage FOinea) E E o
AGCO 9 |AGC output IFI1 [ | e 16] vco2
AGC, 10 | AGC threshold voltage input F12 [6 | S 15] vcot
VIDEO 1 b i
aset.)and signal output i E E —

LF1 12 loop filter 1 input
LF2 13| loop filter 2 input Vieo [8] 13] L2
OSCGND | 14 |oscillator ground AGCO [ 9 | [12] LF1
VCO1 15 | oscillator tank circuit 1 input AGC @ E VIDEO
VCO2 16 | oscillator tank circuit 2 input
NF 17 | noise filter input A
KEY 18 | key pulse input
AFCcpo 19 | AFC and carrier detector output Fig.2 Pin configuration.
AFCoys 20 AFC offset input

1996 Mar 26

217



Philips Semiconductors

Objective specification

Quadrature demodulator

TDAS8040T

FEATURES
e +5V supply voltage
¢ Bandgap internal reference voltage

¢ Low crosstalk between | (in-phase) and Q (quadrature)
channel outputs

High operating input sensitivity

APPLICATIONS

¢ Quadrature Phase Shift Keying (QPSK) demodulation.

High Carrier-to-Noise Ratio (CNR) of the VCO.

GENERAL DESCRIPTION

The TDA8040T is a monolitic bipolar IC dedicated for
quadrature demodulation.

QUICK REFERENCE DATA

It has been designed to operate in conjunction with the
TDAB8041H to provide a complete QPSK demodulator.

The design of this circuit has been optimized to provide the
best quadrature accuracy necessary for digital receiver
applications and particularly for digital television.

The TDA8040T includes two matched mixers, an

RF amplifier, a symmetrical Voltage Controlled Oscillator
(VCO), a frequency divider and two matched amplifiers.
Two external filters are required for the baseband filtering.

The VCO requires an external LC tank circuit with two
varicap diodes. This oscillator operates at twice the

IF carrier frequency and can be used in a carrier recovery
AFC loop.

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Vece supply voltage 4.5 5.0 55 \
lcctot) total supply current Vec=5V 70 79 90 mA
ViRF) operating input voltage level 64 67 70 dBuV
fiRF) RF input signal frequency 10.7 - 150 MHz
Voia(p-p) I'and Q output voltage = 0.5 = \%

(peak-to-peak value)
Ed(q) phase error between the - - 3 deg
| and Q channels
Eg(q) gain error between the - - 1 dB
I and Q channels
Eqitiy gain tilt error in the | and Q channels - - 1 dB
Oet(1Q) crosstalk between the 30 - - dB
| and Q channels
IM3 intermodulation distortion in the 40 = — dB
I and Q channels
ORDERING INFORMATION
PACKAGE
TYPE NUMBER
NAME DESCRIPTION VERSION
TDA8040T SO16 plastic small outline package; 16 leads; body width 3.9 mm SOT109-1
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Quadrature demodulator TDA8040T
BLOCK DIAGRAM
Voon) ety
15
*Iout
| 2 <Ave
VOLTAGE | 14
aND(D) =] REFERENCE Vee()
0 13
i - VCOoB
i L AMP +2 VCO .
55 [ VCOA
Vee) R l—” — GND(V)
Q 4—% aMP>1% s o
anp(A) —2—] TDAB040T “—9 e Qy
MGES511
Fig.1 Block diagram.
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Objective specification

Quadrature demodulator

TDA8040T

veew [ = [16] 1,

I E .E] lout
GND(D) [3] [14] Vee)
RFA [4] [13] vcos
Iy TDA8040T =
veep) (6] [11] aNDW)

a [7] [10] Qout
GND(A) [8] 9] ain

MGES510

Fig.2 Pin configuration.

PINNING

SYMBOL | PIN DESCRIPTION
Veen) 1 supply voltage for | and Q amplifiers
| 2 | | channel buffer output
GND(D) 3 | demodulator ground
RF A 4 | RFinput A
RF B 5 |[RFinput B
Vee) 6 | supply voltage for demodulator
Q 7 | Q channel buffer output
GND(A) 8 |land Q amplifiers ground
Qi 9 | Q channel amplifier input
Qout 10 | Q channel amplifier output
GND(V) 11 | VCO ground
VCOA 12 | VCO tank circuit A
VCOB 13 | VCO tank circuit B
Veew) 14 | supply voltage for VCO
lout 15 || channel amplifier output
lin 16 || channel amplifier input

1996 Oct 08
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Product specification

Quadrature demodulator

TDA8042M

FEATURES

¢ 5V supply voltage

e Internal voltage reference

¢ 350 to 650 MHz input frequency range
e On-chip 0° and 90° phase shifter
Symbol rate up to 45 Msymbols/s

High input sensitivity

Built-in voltage stabilizer

AGC amplifier with 21 dB control range
AGC detector.

APPLICATION

¢ Binary Phase-Shift Keying (BPSK) and Quadrature
Phase-Shift Keying (QPSK) demodulation.

GENERAL DESCRIPTION

The TDA8042M is a monolitic bipolar IC dedicated for
BPSK and QPSK demodulation. It is designed to be used
together with the TDA8043 as part of a complete
BPSK/QPSK satellite demodulator and decoder.

The bandwidth of the TDA8042M allows symbol rates up
to 45 Msymbols/s. It includes two matched mixers, an IF
gain controlled amplifier, a symmetrical oscillator, a 0°/90°
phase shifter, two low-pass filters and two matched
baseband amplifiers.

The high input sensitivity makes interfacing with various
sources easy. The input sensitivity can be adjusted by
means of an internal AGC amplifier.

The oscillator operates at half the IF frequency. The local
oscillator signal driving the mixers is made by doubling the
oscillator frequency by an internal frequency multiplier.
The oscillator frequency can be set by the appropriate
external LC tank circuit. The internal wideband phase
shifter provides two oscillator signals which are

90 degrees out of phase to drive the mixers.

An AGC detector at the | and Q outputs makes it possible
to keep the | and Q signals at a constant level to drive the
analog-to-digital converters of the TDA8043.

QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS | MIN. | TYP. | MAX. | UNIT
Vee supply voltage 475 5.0 5:25 \Y
lec supply current Vec=5.0V 54 67.5 81 mA
ViRF) operating input level - 57 - dBuVv
fiRF) RF input signal frequency 350 - 650 MHz
Voia(p-p) | and Q output voltage (peak-to-peak value) - 0.8 - Vv
AEg(1-q) phase matching error between | and Q channels - 0.7 2 deg
AEg(.q) gain matching error between | and Q channels - Q.15 0.8 dB
AGyjit gain tilt error between | and Q channels - 0.3 0.5 dB
ORDERING INFORMATION
TYPE PACKAGE
NUMBER | NAME DESCRIPTION VERSION
TDA8042M | SSOP20 | plastic shrink small outline package; 20 leads; body width 4.4 mm SOT266-1
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Quadrature demodulator TDA8042M
BLOCK DIAGRAM

IDET +—<DET— 200 vin
2 19

GND1 ——] [—+— GnND1
3 VOLTAGE | 18

VAGC REFERENCE Vet
4 17

IOUT « ¢ 0SCDIS
5 16

GND2 —— 4 T 0SCA

vco .

§ 1% oscs

[—1— cnb1
8 13
Vec2 —— 1 FDIV(A)
— 32
g —112]
QOUT — FDIV(B)

Y
10 11
GND1 ——] % >— —— Veet
TDA8042M

MBH968

Fig.1 Block diagram.

1997 Apr 11 222



Philips Semiconductors Product specification

Quadrature demodulator TDA8042M
PINNING
SYMBOL | PIN DESCRIPTION
IDET 1 AGC detector output signal
GND1 2 ground
VAGC 3 gain control input voltage IDET 1] U [20] VTH
IOUT 4 | channel amplifier output GND1[Z] [79] G
GND2 5 gr?und vace[3] 78] Voo
IFA 6 IF input A
IFB 7 |IFinputB iour (4] 7] oenis
Vees 8 |supply voltage 2 Gnp2 5] E— 16] osca
QOUT 9 | Q channel amplifier output I 6 | 5] osce
GND1 10 | ground IFB[7 | [ 14] GND1
Veer 11 | supply voltage 1 vecz [ [13] FDIV(A)
FDIV(B) 12 | prescaler output B QouT[ 9| [12] FDIV(B)
FDIV(A) 13 | prescaler output A
GND1 14 | ground siat [ 1] Ver
0SCB 15 | oscillator tank circuit B e
OSCA 16 oscillator tank circuit A
OSCDIS 17 | oscillator disable input
Veed 18 supply voltage 1
GND1 19 |ground Fig.2 Pin configuration.
VTH 20 | AGC threshold voltage input
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Preliminary specification

Satellite Demodulator and Decoder (SDD) TDA8043

FEATURES

« One chip Digital Video Broadcasting (DVB) compliant
demodulator and concatenated Viterbi/Reed-Solomon
decoder with de-interleaver and de-randomizer

3.3 V supply voltage (up to 5 V allowed)

Internal clock divider

On-chip crystal oscillator

QPSK/BPSK demodulator:

— Interpolator to handle variable symbol rates without
an external anti-aliasing filter

— On-chip Automatic Gain Control (AGC) of the analog
input | and Q baseband signals or tuner AGC control

— Two on-chip matched A/D converters (7 bits)

— Square-Root Raised-Cosine Nyquist filter with
programmable roll-off factor

— High maximum symbol frequency: 32 Msymbols/s

— Can be used at low channel Es/No
(Symbol energy-to-noise ratio)

— Internal carrier recovery, clock recovery and AGC
loops with programmable loop filters

— Two carrier recovery loops enabling phase tracking of
the incoming symbols

— Different modulation schemes: Quarter Phase Shift
Keying (QPSK) and Bi-phase Shift Keying (BPSK)

— Signal-to-noise ratio (S/R) estimation
— External indication of demodulator lock
Viterbi decoder:

— Rate "4 convolutional code based

— Constraint length K = 7 with G4 = 171, and
Go = 1330t

— Supported puncturing code rates: Vs, %3, %, Y%, %,
6/7, 7/8 and 8/g

— 4 bit inputs for ‘soft decision’ for both | and Q

— Truncation length: 144

— Automatic synchronization

— Channel BER (Bit Error Rate) estimation

— External indication of Viterbi sync lock

— Differential decoding supported

o Reed Solomon (RS) decoder:

(204, 188, T = 8) Reed Solomon code

Automatic (12C-bus configurable) synchronization of
bytes, transport packets and frames

Internal convolutional de-interleaving (I = 12; using
internal memory)

De-randomizer based on Pseudo Random Binary
Sequence (PRBS)

External indication of RS decoder sync lock

External indication of uncorrectable errors (transport
error indicator is set)

Indication of the number of lost blocks
Indication of the number of corrected blocks/bytes

e |2C-bus interface:

12C-bus interface initializes and monitors the
demodulator and Forward Error Correction (FEC)
decoder with stand-by mode; when no I12C-bus is
used, default mode is defined

4 bits I/0 expander for flexible access to and from the
12C-bus

¢ Package: PLCC84
¢ Boundary scan test.

APPLICATIONS

e Demodulation and error correction for digital satellite
TV.
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Preliminary specification

Satellite Demodulator and Decoder (SDD)

TDA8043

GENERAL DESCRIPTION

This document specifies a DVB compliant demodulator
and error correction decoder IC for reception of QPSK and
BPSK modulated signals for satellite applications.

The SDD (Satellite Demodulator and Decoder) can handle
variable symbol rates without adapting the analog filters
within the tuner. Typical applications for this device are:

» Single-cast: one QPSK/BPSK modulated signal in a
single channel

Multi-cast: two or more QPSK/BPSK modulated signals
in a single channel

Simul-cast: QPSK/BPSK modulated signal together

with a Frequency Modulated (FM) signal in a single
channel.

The SDD requires the two | and Q analog quadrature
demodulated baseband signals as an input and provides
8-bit wide MPEG2 transport packet data at the output.
The output of the SDD can be directly connected to the
descrambler (SAA7206) or the demultiplexer (SAA7205).

QUICK REFERENCE DATA

The output can also be used to monitor internal data, for
example 1/Q after demodulation, data after Viterbi
decoding and data after de-interleaving.

The SDD requires a single clock frequency which is

independent to the received symbol rate as long as the
clock frequency is slightly higher than twice the highest
symbol frequency. This makes it possible to use a clock
signal which already exists within the complete system.

All loops to recover the data from the received symbols are
internal. No external loop components are required. Loop
parameters for the clock and carrier recovery can be
controlled by 12C-bus.

The SDD can be controlled and monitored by 12C-bus.
An 12C-bus default mode is specified which makes it
possible to use the device with a minimum of software
control. A 4-bit bidirectional I/O expander and an interrupt
line is available. By sending an interrupt signal, the SDD
can inform the microcontroller if there is incoming data on
its ports without having to communicate via the 12C-bus.

SYMBOL PARAMETER CONDITIONS(") MIN. TYP. MAX. UNIT

Vbpa analog supply voltage 3.0 3.3 3.6 \

Vopp digital supply voltage 3.0 3.3 3.6 \

lop supply current Vpp =3.3V; note 2 - 480 - mA

foik clock frequency - - 65 MHz

rs symbol rate 3 - 32 Msymbols/s
IL implementation loss note 2 - 0.3 - dB

o Nyquist roll-off (programmable) - 35 0r 50 |50 %

Piot total power dissipation Tamb = 70°C; note 2 — 1.5 tbf mWwW

Tstg storage temperature -55 - +150 °C

Tamb operating ambient temperature - - 70 °C

T operating junction temperature Tamb = 70°C - - 125 °C

SIN signal-to-noise ratio for locking tbf - - dB

the SDD (QPSK)

Notes

1. This implementation was measured in a laboratory environment.

2. These values are specified for a symbol rate of 27.5 MSymbols/s.
ORDERING INFORMATION

TYPE PACKAGE
NUMBER NAME DESCRIPTION VERSION

TDA8043K PLCC84 | plastic leaded chip carrier; 84 leads SOT189-2
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Satellite Demodulator and Decoder (SDD) TDA8043
PINNING
SYMBOL PIN /0 DESCRIPTION

Voop1 1 - digital supply voltage 1

Vssp1 2 - digital ground 1

Vaac 3 O AGC output voltage

Vpop2 4 - digital supply voltage 2

Vpop3 5 - digital supply voltage 3

OUTSD 6 (0] general purpose Sigma-Delta output
10 7 | digital bypass I-input ADC (bit 0)

I 8 | digital bypass I-input ADC (bit 1)

12 9 | digital bypass I-input ADC (bit 2)

13 10 | digital bypass I-input ADC (bit 3)
Vssp2 11 - digital ground 2

14 12 | digital bypass I-input ADC (bit 4)

15 13 | digital bypass I-input ADC (bit 5)

16 14 | digital bypass I-input ADC (bit 6)

Qo 15 | digital bypass Q-input ADC (bit 0)
Vbppa 16 - digital supply voltage 4

Q1 17 | digital bypass Q-input ADC (bit 1)

Q2 18 | digital bypass Q-input ADC (bit 2)

Q3 19 | digital bypass Q-input ADC (bit 3)

Q4 20 | digital bypass Q-input ADC (bit 4)
Vsspa 21 - digital ground 3

Q5 22 | digital bypass Q-input ADC (bit 5)

Q6 23 | digital bypass Q-input ADC (bit 6)
Vsspa 24 - digital ground 4

Vbpps 25 - digital supply voltage 5

VbpDs 26 - digital supply voltage 6

PRESET 27 | set device into default mode

P3 28 1/0 quasi-bidirectional I/O port (bit 3)

P2 29 I/0 quasi-bidirectional I/O port (bit 2)

P1 30 I/0 quasi-bidirectional 1/0 port (bit 1)

PO 31 1/0 quasi-bidirectional 1/0O port (bit 0)
Vbbp7 32 - digital supply voltage 7

PKTBCLK 33 (0] output clock for transport stream bytes (to SAA7205H)
PKTDATO 34 (0] parallel data output to SAA7205H (bit 0)
PKTDAT1 35 O parallel data output SAA7205H (bit 1)
PKTDAT2 36 o} parallel data output SAA7205H (bit 2)
Vssps 37 - digital ground 5

PKTDAT3 38 O parallel data output SAA7205H (bit 3)
PKTDAT4 39 (0] parallel data output SAA7205H (bit 4)
PKTDAT5 40 O parallel data output SAA7205H (bit 5)
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Preliminary specification

Satellite Demodulator and Decoder (SDD) TDA8043
SYMBOL PIN /0 DESCRIPTION
PKTDAT6 41 O parallel data output SAA7205H (bit 6)
Vppps 42 - digital supply voltage 8
Vssps 43 - digital ground 6
VbpDg 44 - digital supply voltage 9
Vbop1o 45 = digital supply voltage 10
PKTDAT7 46 o} parallel data output SAA7205H (bit 7)
PKTBAD 47 0} transport error indicator SAA7205H
PKTDATV 48 O data valid indicator SAA7205H
PKTSYNC 49 (0] transport packet synchronisation signal SAA7205H
Vssp7 50 - digital ground 7
SCL 51 | serial clock of 12C-bus
SDA 52 1/0 serial data of 12C-bus
INT 53 0 interrupt output (active LOW)
A0 54 | I2C hardware address
RSLOCK 55 0} Reed-Solomom lock indicator
VLOCK 56 6} Viterbi lock indicator
DLOCK 57 (0] demodulator lock indicator
Vpop11 58 - digital supply voltage 11
TEST 59 | test pin (normally connected to ground)
TRST 60 | optional asynchronous resettlement (normally connected to ground)
TCK 61 | dedicated test clock (normally connected to ground)
VbpD12 62 - digital supply voltage 12
Vbop13 63 - digital supply voltage 13
Vsspg 64 - digital ground 8
Vsspg 65 - digital ground 9
TMS 66 | input control signal (normally connected to ground)
TDO 67 O serial test data out
TDI 68 | serial test data in (normally connected to ground)
Vpppi14 69 - digital supply voltage 14
Vsspio 70 - digital ground 10
Vssp(ap) 71 - digital ground A/D converter
Vppp(AD) 72 - digital supply A/D converter
Vief(N) 73 | negative reference voltage for ADC
Vssat 74 = analog ground 1
QA 75 1 analog input Q
Viet(m) 76 | mid-range reference voltage for ADC
1A 24 | analog input |
Vssaz2 78 = analog ground 2
Igias 79 | external reference current for ADC
Vbpa 80 = analog supply voltage
VbpeL 81 = supply voltage for crystal oscillator
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Preliminary specification

Satellite Demodulator and Decoder (SDD) TDA8043
SYMBOL PIN /0 DESCRIPTION
XTALI 82 | clock oscillator input
XTALO 83 O clock oscillator output
VDDXTAL 84 = supply voltage for crystal oscillator
2
28 W E e s SRS R N = 85 & >0
[£] [8] [o] [=] [~] [e] [=] [+] [=] [~] [-] [3] [2] [8] [s] [8] [=] [#] [§] [€] [¢]
1a[12] = 74] Vssat
1513} 73] Vret()
16[14] [72] Vppp(aD)
ao[15) 71]Vssp(ap)
Voopa[16] [70]Vssp1o
a1[17] [69] VoDD14
Qz2[18 [68] DI
a3 [19] 67] DO
Q4[29] 66| TMS
Vsspa[21] 65]Vsspg
as[22] TDA8043 [64] Vssps
a6 [23] 63]VppD13
Vsspa[24) [62]Vppp12
Vopos[25] 61]TCK
Vppps [26] 60| TRST
PRESET[27 59] TEST
P38 58] Vo1 1
P2[29 [57] pLock
P1[30] [56] vLOCK
Po[31 [55] RSLOCK
Vooor[22] 54] A0
B =T (8] 8] [5] (8] [8] (=T (=] Te] T=T [T T=T 18T (5] [2] 121 (8] [3] 18] (8] vooses
£ & & & £F £ £ £ R
Fig.1 Pin configuration.
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Multi-mode QAM demodulator TDA8046

1 FEATURES ¢ Input format: Straight binary or 2’s complement

to 9 bits, TTL tibl
Different modulation schemes: 4, 16, 32, (g B c'om.pal ¢ )
64 and 256-QAM e Output format: 8-bit wide bus (CMOS compatible)

Digital demodulator and square root raised cosine ¢ [2C-bus interface to initie;lize and monitor the
Nyquist filter with roll-off of 15% or 20% demodulator. When no [2C-bus usage; 64-QAM,

20% roll-off factor in default mode
e 5V peripheral and analog supply voltage

 High performance adaptive equalizer (no training
sequence needed)

Digital detectors for generation of required control * 3.3V core supply voltage
voltages for carrier recovery, clock recovery and AGC e Boundary scan test.

Digital-to-analog converters and operational amplifiers
allowing high flexibility for selection of the (PLL) loop 2  APPLICATION

time constants

i igital cable TV and cabl dem.
« High maximum symbol rate (rs) of 7 Msymbols/s Demodulation for digital cable TV and cable modem

3 QUICK REFERENCE DATA

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
VoD (core) core supply voltage 3.00 3.30 3.60 Vv
Vbop digital peripheral supply voltage 4.75 5.00 5.25 \
Vbpa analog supply voltage 4.75 5.00 5.25 \
IpDD(core) core supply current VppD(core) = 3.3 V; note 1 | - 100 - mA
loop digital peripheral supply current | Vppp =5 V; note 1 - 14 - mA
Ibpa analog supply current Vppa =5 V; note 1 - 16 - mA
rs symbol rate - - 7 Msym/s
IL implementation loss note 2 - 0.7 - dB
o Nyquist roll-off (programmable) - 150r20 |- %
SNRyock signal-to-noise ratio for locking a 21 - - dB

64-QAM constellation
signal-to-noise ratio for locking a 27 - - dB
256-QAM constellation

Notes
1. The supply currents are specified for the maximum symbol frequency.

2. The implementation loss (IL) of the demodulator is defined as the distance between the measured and theoretical
BER curve as function of signal-to-noise ratio at a BER = 107% for a back-to-back measurement at the IF frequency.
This performance depends on the chosen loop parameters (see Application notes).

4 ORDERING INFORMATION

TYPE PACKAGE
NUMBER | NAME DESCRIPTION VERSION
TDA8046H QFP64 | plastic quad flat package; 64 leads (lead length 1.95 mm); SOT319-2
body 14 x 20 x 2.8 mm
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TDA8046

Multi-mode QAM demodulator
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Multi-mode QAM demodulator TDAB8046
6 PINNING
SYMBOL PIN 1o} DESCRIPTION

DINO 1 | digital input bit 0 (LSB)

DIN1 2 | digital input bit 1

DIN2 3 | digital input bit 2

DIN3 4 | digital input bit 3

DIN4 5 | digital input bit 4

Vbpp1 6 supply digital peripheral supply voltage 1 (+5 V)
Vssp1 7 supply digital ground 1; for input peripheral and core
DIN5 8 | digital input bit 5

DING 9 | digital input bit 6

DIN7 10 | digital input bit 7

DIN8 11 | digital input bit 8 (MSB)

Vssp2 12 supply | digital ground 2; for core and clock buffers
Vbop2 13 supply | digital supply voltage 2; for core and clock buffers (+3.3 V)
Vssp3 14 supply digital peripheral ground 3

CLKADC 15 O clock output to ADC (4 x rs)

Vppp3 16 supply digital peripheral supply voltage 3 (+5 V)
Vssp4 17 supply digital ground 4; for core

CLKSDV 18 O clock symbol data valid output

CLKT 19 | for test purpose only

DO7 20 o parallel data output (bit 7)

DO6 21 O parallel data output (bit 6)

DO5 22 O parallel data output (bit 5)

DO4 23 O parallel data output (bit 4)

Vssps 24 supply | digital peripheral ground 5

Vppp4 25 supply digital peripheral supply voltage 4 (+5 V)
Vssps 26 supply digital ground 6; for core

DO3 27 ®) parallel data output (bit 3)

DO2 28 € parallel data output (bit 2)

DO1 29 0} parallel data output (bit 1)

DOo 30 0} parallel data output (bit 0)

Vssp7 31 supply digital peripheral ground 7

CLKOUT 32 | output formatter clock output

Vpops 33 supply digital peripheral supply voltage 5 (+5 V)
Vssps 34 supply digital peripheral ground 8

SCL 35 | serial clock input (I2C-bus)

SDA 36 1/0 serial data input/output (12C-bus)

AO 37 I hardware address input (12C-bus)

Vbpps 38 supply digital peripheral supply voltage 6 (+5 V)
TEST3 39 | test input 3 (normally connected to ground)
TEST2 40 | test input 2 (normally connected to ground)
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Multi-mode QAM demodulator TDA8046
SYMBOL PIN /0 DESCRIPTION
TEST1 41 | test input 1 input (normally connected to ground)
TRST 42 | optional asynchronous reset input
TCK 43 | dedicated test clock input
TMS 44 | input control signal
Vbpp7 45 supply digital supply voltage 7; for core (+3.3 V)
Vsspg 46 supply digital ground 9; for core
TDO 47 (0] serial test data output
TDI 48 | serial test data input
PRESET 49 | set device into default mode input
Vsspio 50 supply digital ground 10; for the digital section of the analog block
Vbpps 51 supply digital supply voltage 8; for the digital section of the analog block (+5 V)
Igias 52 | input bias current for DACs
VagcTte 53 O inverted operational amplifier input voltage for loop filtering
Vage 54 (@] analog output voltage for AGC
VcaRTC 55 (6] inverted operational amplifier input voltage for carrier recovery loop
filtering
VGCARREC 56 0 analog output voltage for carrier recovery
VeLkTte 57 ¢} inverted operational amplifier input voltage for clock recovery loop
filtering
VeLKREC 58 O analog output voltage for clock recovery
Vssa 59 supply analog ground
Vbpa 60 supply analog supply voltage (+5 V)
Vsspi1 61 supply digital ground 11; for clock
CLK 62 | clock input (4 x rg)
Vbbpo 63 supply digital supply voltage 9; for clock
Vsspi2 64 supply | digital peripheral ground 12
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Multi-mode QAM demodulator

TDA8046

Fig.2 Pin configuration.
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3] [3] [] [=] [2] [3] [8] [5] [¢] [8] [2] [3] [8]
/ N
DINo [ 1] O [51] voops
DIN1[ 2] [50] Vsspio
piNz[3] 49| PRESET
DIN3[ 4] 48] TDI
DIN4[ 5 | 47] TDO
Vooo1 [6] 46] Vsspe
Vssp1 [ 7] 45] VopD7
DiNs[ 8] [44] TMS
DIN6[ 9| 43] Tck
DIN7 [10] TDA8046 22| TRST
piNg [11] 41] TESTH
Vsspz[12] 40] TEST2
voppz [13] [39] TESTS
Vsspa[14] 38] VopD6
CLKADC [15] 37] A0
Vppps 18] 36] SDA
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cLksDv [18] [34] Vsspg
owk [1o] /@ Vi
[&] [=] [8] [*] [a] [&] [&] [&] [&] [&] (8] [5] (8] wecrer
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DC-coupled vertical deflection and
East-West output circuit TDA8350Q

FEATURES GENERAL DESCRIPTION

* Few external components The TDA8350Q is a power circuit for use in 90° and 110°

« Highly efficient fully DC-coupled vertical output bridge ~ colour deflection systems for field frequencies of 50
circuit to 120 Hz. The circuit provides a DC driven vertical

deflection output circuit, operating as a highly efficient
class G system and an East-West driver for sinking the
Guard circuit diode modulator current.

Protection against:

Vertical flyback switch

— short-circuit of the output pins
— short-circuit of the output pins to Vp

High EMC immunity due to common mode inputs

Temperature (thermal) protection

East-West output stage with one single conversion
resistor.

QUICK REFERENCE DATA

SYMBOL PARAMETER CONDITIONS | MIN. | TYP. ] MAX. | UNIT
DC supply
Vp supply voltage 9 - 25 \
Ip quiescent current - 30 - mA

Vertical circuit

lop-p) output current (peak-to-peak value) — = 3 A
ldiff(p-p) differential input current = 600 = uA
(peak-to-peak value)
Vift(p-p) differential input voltage - 1.5 1.8 \
(peak-to-peak value)
Flyback switch
Im peak output current - - £1.5 A
Veg flyback supply voltage = = 50 \
note 1 - - 60 \
East-West amplifier
lo(sink) output current (sink only) - - 500 mA
Vo(sink) peak output voltage losink) = 10 LA - - 40 Vv
Ibias input bias current - - 1 HA
Thermal data (in accordance with IEC 747-1)
Tstg storage temperature —65 = 150 “C
Tamb operating ambient temperature -25 - +75 °C
Ty virtual junction temperature - = 150 &9,
Note

1. Aflyback supply voltage of >50 V up to 60 V is allowed in application. A 220 nF capacitor in series with a 22 Q resistor
(dependent on Ip and the inductance of the coil) has to be connected between pin 7 and ground. The decoupling
capacitor of Vgg has to be connected between pin 8 and pin 4. This supply voltage line must have a resistance of
33 Q (see application circuit Fig.5).
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DC-coupled vertical deflection and

e TDA8350Q
East-West output circuit
ORDERING INFORMATION
PACKAGE
TYPE NUMBER
NAME DESCRIPTION VERSION
TDA8350Q DBS13P | plastic DIL-bent-SIL power package; 13 leads (lead length 12 mm) SOT141-6
BLOCK DIAGRAM

i

Idrive(pos)—»—

‘drive(neg)—b—

et

l1(set) >

Vicormn) =

Ve Vo(guard) VrB
| v
‘4 10 8
*Vp 1<
L CURRENT
SOURCE
TDA8350 M
9
> VO(A)
A
i S + IT
\> Sl Vi(fo)
2 L1
T+is
5 »
I > VO(B)
13 li(set)
E, + 11
2 / > VO(sink)

7

;Z GND

MBC229-1

Fig.1 Block diagram.
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DC-coupled vertical deflection and

East-West output circuit

TDA8350Q

PINNING
SYMBOL | PIN DESCRIPTION
ldrive(pos) 1 input power-stage (positive);
includes lysp) signal bias
ldrive(neg) 2 input power-stage (negative);
includes lysp) signal bias
Vi(ib) 3 | feedback voltage input
Vp 4 | supply voltage
Vo) 5 | output voltage B
n.c. 6 | not connected
GND 7 | ground
Veg 8 | flyback supply voltage
Vo) 9 |output voltage A
Vo(guard) 10 |guard output voltage
Vo(sink) 11 | East-West amplifier driver (sink)
output voltage
li(corn) 12 | East-West amplifier input
correction current (negative)
li(set) 13 | East-West amplifier set input
current (positive)

Idrive(pos) E
Idrive(neg) [2]
Vigb) [3]

vp [4]
Vo) [5]
n.c. E

GND [7]| TDA8350
Ves [8]
Vo(a) [ 9]
Vo(guard) [10]
VO(Sink) E

! I(corr) E
(sey [13]

MBC226-1

Fig.2 Pin configuration.
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I2C-bus controlled economy PAL/NTSC

and NTSC TV-processors

FEATURES

Available in all ICs:

o Vision IF amplifier with high sensitivity and good figures
for differential phase and gain

e PLL demodulator for the IF signal
¢ Alignment-free sound demodulator

» Flexible source selection with a CVBS input for the
internal signal and Y/C or CVBS input for the external
signal

¢ Audio switch

e The output signal of the CVBS (Y/C) switch is externally
available

o Integrated chrominance trap and band-pass filters
(auto-calibrated)

e Luminance delay line integrated
¢ A symmetrical peaking circuit in the luminance channel

¢ Black stretching of non-standard CVBS or luminance
signals

RGB control circuit with black current stabilization and
white point adjustment

Linear RGB inputs and fast blanking

Horizontal synchronization with two control loops and
alignment-free horizontal oscillator

Slow start and slow stop of the horizontal drive pulses

Vertical count-down circuit

Vertical driver optimized for DC-coupled vertical output
stages

12C-bus control of various functions

Low dissipation

e Small amount of peripheral components compared with
competition ICs.

TDA837x family

GENERAL DESCRIPTION

The various versions of the TDA837x series are 12C-bus
controlled single-chip TV processors which are intended to
be applied in PAL/NTSC (TDA8374 and TDA8375) and
NTSC (TDA8373 and TDA8377) television receivers.

All ICs are available in an SDIP56 package and some
versions are also available in a QFP64 package. The ICs
are pin compatible so that with one application board
NTSC and PAL/NTSC (or multistandard together with the
SECAM decoder TDA8395) receivers can be built.

Functionally this IC series is split in to 2 categories:

¢ Versions intended to be used in economy TV receivers
with all basic functions

¢ Versions with additional functions such as E-W
geometry control, horizontal and vertical zoom function

and YUV interface which are intended for TV receivers
with 110° picture tubes.

The various type numbers are given in Table 1.

The detailed differences between the various ICs are
given in Table 2.

Table 1 TV receiver versions
SDIP56 PACKAGE QFP64 PACKAGE
TV RECEIVERS
ECONOMY MID/HIGH END ECONOMY | MID/HIGH END
PAL only TDA8374B - TDA8374BH -
PAL/NTSC (SECAM) | TDA8374 and TDA8374A | TDA8375 and TDA8375A TDA8374AH TDA8375AH
NTSC TDA8373 TDA8377 and TDA8377A - -
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12C-bus controlled economy PAL/NTSC

and NTSC TV-processors TDRERTE Y

Table 2 Differences between the various ICs

IC VERSION (TDA)
CIRCUITS
8373 8374 | 8374A(H) | 8374B(H) | 8375 | 8375A(H) | 8377 | 8377A
Multistandard IF - X - = X X - _
Automatic Volume Levelling X X - - - B = =
(AVL)
PAL decoder - X X X X X = -
SECAM interface - X X X X X - -
NTSC decoder X X X X X X X X
Colour matrix PAL/NTSC (Japan) - X X X X X = -
Colour matrix NTSC (USA/Japan) X - - - - = X X
YUV interface - - - - X X X X
Horizontal geometry - - - - X X X X
Horizontal and vertical zoom - - = - X X X X
QUICK REFERENCE DATA
SYMBOL PARAMETER | conomions | min. | TYr. [ max. | unm
Supplies
Vp supply voltage = 8.0 == Vv
Ip supply current - 110 — mA
Input voltages
V4g,49(rms) video IF amplifiers sensitivity - 70 - uv
(RMS value)
Vi(rms) sound IF amplifiers sensitivity - 1.0 - mV
(RMS value)
Va(rms) external audio input voltage - 500 - mV
(RMS value)
Vi1(p-p) external CVBS/Y input voltage - 1.0 - \Y
(peak-to-peak value)
V10(p-p) external chrominance input voltage - 0.3 - \
(burst amplitude) (peak-to-peak value)
V23.25(p-p) RGB input voltage - 0.7 - Vv
(peak-to-peak value)
Output signals
Veé(p-p) IF video output voltage = 25 = \
(peak-to-peak value)
ls4 tuner AGC output current range 0 - 5 mA
Vovsw output signal level of video switch - 1.0 - \
(peak-to-peak value)
V3o(p-p) —(R - ) output voltage - 525 - mV
(peak-to-peak value)
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[2C-bus controlled economy PAL/NTSC

and NTSC TV-processors

TDA837x family

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Vag(p-p) —(B - Y) output voltage - 675 mV
(peak-to-peak value)
Vag(p-p) luminance output voltage = 1.4 Vv
(peak-to-peak value)
Vig-21(p-p) RGB output signal amplitudes - 2.0 V
(peak-to-peak value)
lao horizontal output current - 10 mA
l46,47(p-p) vertical output current - 1 mA
(peak-to-peak value)
l45(peak) E-W output current (peak value) TDAB8375A, - 1.2 mA
TDAB8377A,
TDA8375 and
TDA8377
ORDERING INFORMATION
TYPE PACKAGE
NUMBER NAME DESCRIPTION VERSION
TDA837xA SDIP56 plastic shrink dual in-line package; 56 leads (600 mil) SOT400-1
TDA837xH 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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Preliminary specification

TDA837x family

I2C-bus controlled economy PAL/NTSC

and NTSC TV-processors

Philips Semiconductors

'22€8Y . Josseooid AL DSIN Awouoods pajjoluoo-snq jo weibelp yoolg +'6i4

‘abesoed d4igs ue ul peyddns Ajuo si 2/€8vQL dUL

H H . dvdl SSvYd-ONvE
— 7 il i

aNnos annos
EBZHOW h. T —
— ZHA —
9¢€ .’A_ .H-
9z Ge| vel €2 6E| L2 |82 e | ce 62 |0E e 9€ €€| 9L K| OF 8e| LI €l 9
HALMS Ay, e IGHINGS LyS AYl  y3co0sa e HOLIMS HOLYINOW3a
1NdNI 89H any B2 ol 3 ey e H3LWN
XIHLVW 69U XIHLYW A - D 1| s '
]
g s + ms Y AL
MS| TO0A
e ————E ;
!
:
6t o [ -l | | ONINNL H 1 Houms ET TN 0HLNOO IWNTOA
&l sy e | yaLd ” /A SEAD Y3INdWY-34d ~ anvHoLms [ %
2 :
+ +I : I I—K
. [ 2] | + + 1R
= % |48 juiod ‘!lLu_u ! MS EI — S
HINOOD auym | _ Yemmees e et T ' + M ﬁlv
! ]
¥3ZNIgvis HOLVHYA3S aiwany |-
INIHHNO B — ONAS SSvd-aNva YINWY o4v
3 Yovig VOILHAA 03aiA -
- ﬁ
3 es 2.£8valL anw —HHR
ﬂ _ _ ) + S
H3AING |« || | d0O1isLanv suavxi Holvinaowsa
ZF | ALareso YOLLHIA HOLVHVA3S | — sLa9xsl oL Tdany  |6v
o MVINOZIHOH [+ ONAS suagxt IN3aI—] YNV HIA
SOV TOHLNOD 8
434 L L
05 # + e
€
AHLIWO3D L0200 =] IealNog HIAIZOSNVHL Wied wannLany [+ AN3WLSNray
s M3 IVLINOZIHOH ANy SN0yl 18A0-0%E) 41 HO4 0OV 0OA
aNv 4001 Puz 0OA el Jouny —] rav
ov Ly 2v| 8] 2 6] jadl vi| ey 8 A €5 ¥S
YRRy il i

244

1997 Jul 01




Philips Semiconductors

Preliminary specification

I2C-bus controlled economy PAL/NTSC
and NTSC TV-processors

TDA837x family

PINNING
PIN
SYMBOL DESCRIPTION
SDIP56 QFP64

SIF 1 10 sound IF input

AUDI 2 11 external audio input

VCO1 3 13 IF VCO 1 tuned circuit
VCO2 4 14 IF VCO 2 tuned circuit

PLL 5 15 PLL loop filter

IFVO 6 16 IF video output

SCL 7 17 serial clock input (12C-bus)
SDA 8 18 serial data input/output (12C-bus)
DECgg 9 19 band gap decoupling
CHROMA 10 20 chrominance input

CVvBS/Y 1 21 CVBS/Y input

Vp4 12 22 and 23 main supply voltage (+8 V)
CVBSint 18 24 internal CVBS input

GND1 14 25 and 26 ground

AUDO 15 27 audio output

DECkr 16 28 decoupling filter tuning
CVBSext 17 29 external CVBS input

BLKIN 18 30 black current input

BO 19 31 blue output

GO 20 32 green output

RO 21 33 red output

BCLIN 22 34 beam current input

RI 23 35 red input

Gl 24 36 green input

Bl 25 37 blue input

RGBIN 26 38 RGB insertion input

YIN 27@) 39 luminance input

YOUT 28 40 luminance output

BYO 29 45 (B -Y) output

RYO 30 46 (R -Y) output

RYI 31 47 (R=Y) input

BYI 32 48 (B -Y) input

SECef 33M 49 SECAM reference output
XTAL1 34 50 3.58 MHz crystal connection
XTAL2 351 51 4.43 MHz crystal connection
LFBP 36 52 loop filter burst phase detector
Vpo 37 53 horizontal oscillator supply voltage (+8 V)
CVBSO 38 54 CVBS output
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Philips Semiconductors

Preliminary specification

[2C-bus controlled economy PAL/NTSC

and NTSC TV-processors

TDA837x family

SYMBOL e DESCRIPTION
SDIP56 QFP64
BLPH 39 55 black peak hold capacitor
HOUT 40 56 horizontal drive output
FBI/SCO 41 57 flyback input and sandcastle output
PH2 42 58 phase 2 filter/protection
PH1 43 59 phase 1 filter
GND2 44 60 and 61 ground 2
EWD 45() 62 east-west drive output
VDOB 46 63 vertical drive output B
VDOA 47 64 vertical drive output A
IFIN1 48 1 IF input 1
IFIN2 49 2 IF input 2
EHT/PRO 50 3 EHT/overvoltage protection input
VSAW 51 4 vertical sawtooth capacitor
Iref 52 5 reference current input
DECagc 53 6 AGC decoupling capacitor
AGCOUT 54 7 tuner AGC output
AUDEEM 55 8 audio deemphasis
DEC 56 9 decoupling sound demodulator
i-c. - 12 internally connected
i.c. - 41 internally connected
i.c. - 42 internally connected
i€ - 43 internally connected
LG - 44 internally connected
Notes

1. Inthe TDA8373 and TDA8377 pin 35 (4.43 MHz crystal) is internally connected and pin 33 is just a subcarrier output
which can be used as a reference signal for comb filter ICs.

2. Inthe TDA8373 and TDA8374 the following pins are different (SDIP56): Pin 27: not connected; Pin 45: AVL

capacitor.

1997 Jul 01
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Philips Semiconductors

|2C-bus controlled economy PAL/NTSC

and NTSC TV-processors

SIF [1] Y 56] DEC
AUDI [ 2] 55] AUDEEM
vco1 [3] 54] AGCOUT
vcoz [4]] 53] DECAGC
IFvo [6 | [51] vsAw
scL7] 50] EHT/PRO
sDA 8] 49] IFIN2
DECgG [ 9| 48] IFIN1
CHROMA @‘ 47] VDOA
CVBS/Y 46| vDOB
Vpq E [45] EWD
CVBSiy [13] [44] GND2
- TDA837x o]

AUDO [15]
DEC [16]
CVBSgyt [17]
BLKIN [18]
BO [19]

GO [20]
RO [21]
BCLIN [22]
Ri [23]

Gl [24]

Bi [25]
RGBIN [26]
YIN |27

YOUT |28

[42] PH2

41] FBI/SCO
| 40] HOUT
[39] BLPH
38] cvBsO
7] Vo
36] LFBP

35] XTAL2
[ 34] XTAL1
El SEC et

[32] BYI
31| RYI

30| RYO

[20] BYO

MGK284

Fig.5 Pin configuration (SDIP56).
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Philips Semiconductors

Preliminary specification

I2C-bus controlled economy PAL/NTSC
and NTSC TV-processors

TDA837x family

IFINT [1 ]
IFIN2 [ 2 |
EHT/PRO [ 3 |
VSAW [4 |
Iref E

DECagc [6]
AGCOUT [ 7 |

AUDEEM [ 8|
DEC [ 9]

sIF [10]

AUDI [11]

ic. [12]

vcot [13]
vcoz [14]
PLL [15]

E VDOB

@ EWD

[61] GND2

[60] GND2

59] PH1

57] FBISCO
56] HOUT
55] BLPH
54] cvBso
53] Vpo
52] LFBP

E] PH2

[51] XTAL2

[50] XTAL1

E SECref

%
O | 64] vDOA

IFvO [16]

TDA837xH

scL [17]
SDA [18]
DECgg [19]
CHROMA [20]

cvBs/Y [21]

Vpy [22]
Vpy [23]
CVBSip [24]
GND1 [25]
GND1 [26]
AUDO [27]
DECgT @

CVBSey [29]

Fig.6 Pin configuration (QFP64).

BLKIN [30]

80 [31]
Go [32]

48] BYI
[47] RYI
[ 46] RYO
[45] BYO
E iie:
E i.c.
[42] ic.

41]ic.
40] YouT
[39] YIN
38] RGBIN
[37] BI

36] G
[35] RI
34] BCLIN
33] RO

MGK285
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Philips Semiconductors Preliminary specification
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Multi-purpose power amplifier TDA8580
e R R
FEATURES GENERAL DESCRIPTION
General The TDA8580 is a stereo bridge-tied load (BTL) or a quad

single-ended amplifier that operates over a wide supply
voltage range from 5 to 32 V and consumes a very low

o Very low quiescent current quiescent current. This makes it suitable for many

» Dynamic quiescent current control applications, such as battery fed applications, car radios,
television and home-sound systems.

¢ Operating voltage from 5 to 32 V

¢ Low distortion
« Few external components, fixed again Because of an internal voltage buffer, this device can be
used with, or without, a capacitor connected in series with

the load (SE application). A combined BTL and 2 x SE
¢ Can be used as a stereo amplifier in bridge-tied load application can also be configured.

(BTL) or quad single-ended (SE) amplifiers

¢ High output power

¢ Single-ended mode without loudspeaker capacitor

¢ Mute and standby mode with one or two pin operation
(at low supply voltage only two pin operation)

o Diagnostic information for Dynamic Distortion Detector
(DDD), thermal protection and short-circuit

No switch on/off plops when switching between standby
to mute and from mute to on

Low offset variation at outputs between mute and on

Fast mute on supply voltage drops.

Protection
o Reverse polarity safe (down to =18 V without high
reverse current)

e Able to withstand voltages up to 18 V at the outputs
(positive supply line can be connected to ground)

¢ Short-circuit proof to ground, positive supply voltage on
all pins and across load

e ESD protected on all pins
e Thermal protection over 150 °C
e Load dump protection

Protected against open-circuit ground pins and output
short-circuited to supply ground.

ORDERING INFORMATION

TYPE PACKAGE
NUMBER NAME DESCRIPTION VERSION
TDA8580 DBS17P | plastic DIL-bent-SIL power package; 17 leads (lead length 12 mm) SO0T243-1

4002 larmn NA 21410



Philips Semiconductors

Preliminary specification

Multi-purpose power amplifier TDA8580
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Vp operating supply voltage 5.0 = 32 \Y
lq(tot) total quiescent current Vp=14.4V - 15 30 mA
Isto standby supply current Vp=14.4V = 1 50 HA
Gy closed loop voltage gain single-ended 25 26 27 dB
bridge-tied load 31 32 33 dB
Single-ended application
Po output power THD =0.5%; Vp =144V, - 5 - W
RL=4Q
THD = 0.5%; Vp =32V, - 25 - W
R.=4Q
Vos DC output offset voltage Vp =14.4 V; mute ~ = 20 mV
Vp=14.4V; on - - 50 mV
Vho noise output voltage single-ended; Rg =0 Q - 70 100 ny
SVRR supply voltage ripple rejection |on and mute 50 - - dB
Bridge-tied load application
Ps output power THD =0.5%; Vp = 14.4 V; - 17 - W
RL.=4Q
THD = 0.5%; Vp =32V, - 40 - W
R.=8Q
THD total harmonic distortion fi=1kHz; Po=1W; - 0.05 - %
Vp=14.4v; RL=BQ
fi=1kHz; P,=20 W; - 0.05 - %
Vp=32V; RL=8§2
Vos DC output offset voltage Vp = 14.4 V; mute - - 20 mV
Vp=14.4V;0n - - 60 mV
Vo noise output voltage single-ended; Rs = 0 Q - 100 150 uv
SVRR supply voltage ripple rejection | on and mute 55 - - dB

4ANA law N4

O25RN




Philips Semiconductors Preliminary specification

Multi-purpose power amplifier TDA8580

BLOCK DIAGRAM

IN1 >

TDAB8580

IN2 >

30 kQ

BUFFER 45 BUFFER
l kQ

60 | .
ki - 1 outs-
+ —
IN3 10, 1]
5
v/

45 kQ
OA
+
IN5 2 [_ + 17
OA OuUT4+
60 fod
kQ | |/
11 [

BUFFER

v

IN4 > 45 kQ
. ——
’
MUTE Ty 5
5 INTERFACE DIAGNOSTIC (> DIAG
STANDBY

| MGE010

PGND1 PGND2

Fig.1 Block diagram.
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Philips Semiconductors Preliminary specification

Multi-purpose power amplifier TDA8580
PINNING
SYMBOL | PIN DESCRIPTION
OUT1+ 1 non-inverting output 1
PGND1 2 | power ground 1 outt+ [1]
" 3 | supply voltage 1 PGND1 [2]
OouT2- 4 inverting output 2 vpy [B]
STANDBY 5 standby/mute/on oute- [4]
DIAG 6 diagnostic sTanoey [5]
IN1+ T non-inverting input 1
- — DIAG [6]
IN2+ 8 inverting input 2
BUFFER 9 | buffer output w1 [7]
(single-ended output buffer) N2 [8]
IN3+ 10 inverﬂng input 3 BUFFER E TDA8580
IN4+ 1 .non-irtnverjting input.4 s [ig]
IN5- 12 | inverting input 5; signal ground wa [T]
MUTE 13 | mute/on
OUT3- 14 |inverting output 3 ins [12]
Vpo 15 | supply voltage 2 MuTE [13]
PGND2 16 | power ground 2 outs- [14]
OUT4+ 17 | non-inverting output 4 Vpy [15]
PGND2 [16]
OouT4+ (17
MGE009
Fig.2 Pin configuration.
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8-bit video digital-to-analog converter

FEATURES

supply)

8-bit resolution

Conversion rate up to 30 MHz

TTL input levels

Internal reference voltage generator

Two complementary analog voltage outputs

No deglitching circuit required

Internal input register

Low power dissipation

Internal 75 Q output load (connected to the analog

Very few external components required.

APPLICATIONS

Product specification

TDA8702

¢ High-speed digital-to-analog conversion
e Digital TV including:

— field progressive scan

- line progressive scan

Subscriber TV decoders

e Satellite TV decoders

Digital VCRs.

GENERAL DESCRIPTION

The TDA8702 is an 8-bit Digital-to-Analog Converter
(DAC) for video and other applications. It converts the
digital input signal into an analog voltage output at a
maximum conversion rate of 30 MHz. No external
reference voltage is required and all digital inputs are TTL

compatible.
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. | UNIT
Veea analog supply voltage 45 5.0 5.5 Vv
Veep digital supply voltage 4.5 5.0 5.5 \
lcca analog supply current note 1 - 26 32 mA
Icco digital supply current note 1 - 23 30 mA
Vout - VouT | full-scale analog output voltage note 2
(peak-to-peak value) Z =10 kQ -1.45 |-160 |[-175 |V
Z =75kQ -0.72 |-0.80 |-0.88 |V
ILE DC integral linearity error - - +1/2 LSB
DLE DC differential linearity error - - +1/2 LSB
fowk maximum conversion rate - - 30 MHz
B -3 dB analog bandwidth foLk = 30 MHz; note 3 - 150 - MHz
Piot total power dissipation - 250 340 mwW
Note

1. DO to D7 connected to Veep and CLK connected to DGND.

2. The analog output voltages (Voyt and VguT) are negative with respect to Voca (see Table 1). The output resistance
between Vgca and each of these outputs is typically 75 Q.

3. The -3 dB analog output bandwidth is determined by real time analysis of the output transient at a maximum input
code transition (code 0 to 255).

1996 Aug 23
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Philips Semiconductors

Product specification

8-bit video digital-to-analog converter TDA8702
ORDERING INFORMATION
TYPE PACKAGE
NUMBER NAME DESCRIPTION VERSION
TDA8702 DIP16 | plastic dual in-line package; 16 leads (300 mil); long body SOT38-1
TDA8702T SO16 plastic small outline package; 16 leads; body width 7.5 mm SOT162-1
BLOCK DIAGRAM
1
REF
100nF = BAND-GAP ‘—’ CURRENT
; REFERENCE 5 e e
6
DGND F—— CURRENT 188 Veea
GENERATORS
AGND 2] = 75[] 175
gy =R
ok — 5] cLock inpuT CURRENT Vout
INTERFACE SWITCHES B 1 Vour
TDA8702/ REGISTERS
TDA8702T
; i S 8
(LSB) DO ——5 $————1="Yc0n
D1 >
b2 —>
p3 —-4 DATA
10 INPUT
L INTERFACE
D5 >
D6 8
(MsB) D7 —-~

Fig.1 Block diagram.

MSA659
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Philips Semiconductors

Product specification

8-bit video digital-to-analog converter TDA8702

PINNING
SYMBOL | PIN DESCRIPTION
REF 1 | voltage reference (decoupling)
AGND 2 |analog ground
D2 3 | data input; bit 2 U

v
D3 4 | data input; bit 3 Rer [1] 18] Voo
CLK 5 | clock input AaND [2] 78] Vour
DGND 6 |digital ground D2 3] [14] Vour
D7 7 |data input; bit 7 03 [4] 1pas70zs 18] VocD
D6 8 |data input; bit 6 CLK a TDA8702T [72] Do
D5 9 |data input; bit 5 oGND 6] [11] D1
D4 10 | data input; bit 4 o7 [7] %) o4
D1 11 | data input; bit 1 =

D5
DO 12 | data input; bit 0 s [8] ]
Vcep 13 | positive supply voltage for digital MSAZ8

circuits (+5 V)

Vout 14 | analog voltage output
VouT 15 | complementary analog voltage output
Veea 16 | positive supply voltage for analog Fig.2 Pin configuration.

circuits (+5 V)

1996 Aug 23

255



Philips Semiconductors

Product specification

6-bit high-speed dual Analog-to-Digital

Converter (ADC)

FEATURES

2 times 6-bit resolution

Sampling rate up to 80 MHz

High signal-to-noise ratio over a large analog input
frequency range (5.5 effective bits at 20 MHz full-scale
input at fo = 80 MHz)

e TTL output
Two separated inputs (AC-coupling)
o TTL compatible digital inputs

Low-level AC clock input signal allowed

Internal reference voltage regulator
(external reference regulation possible)

Power dissipation only 250 mW (typical)

Low analog input capacitance, no buffer amplifier
required

* No sample-and-hold circuit required.

QUICK REFERENCE DATA

TDA8705A

APPLICATIONS

High-speed analog-to-digital conversion for:

o DBS (Digital Broadcast Satellite)

e QPSK (Quadrature Phase Shift Keying) demodulation
¢ Video.

GENERAL DESCRIPTION

The TDA8705A is a 6-bit high-speed dual analog-to-digital
converter (ADC) for satellite video and other applications.
It converts the two analog input signals into two 6-bit
binary-coded digital words at a maximum sampling rate of
80 MHz. All digital inputs and outputs are TTL compatible,
although a low-level sine wave clock input signal is
allowed.

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Veea analog supply voltage 4.75 5.0 5.25 Vv
Veen digital supply voltage 4.75 5.0 5.25 \"
Veeo output stages supply voltage 475 5.0 5.25 \Y
lcca analog supply current 20 27 32 mA
lccp digital supply current 10 14 18 mA
lcco output stages supply current 10 14 18 mA
ILE DC integral linear error - 10.25 0.5 LSB
DLE DC differential linearity error - +0.25 0.5 LSB
AILE AC integral linearity error note 1 - 0.5 +1.0 LSB
felk(max) maximum clock frequency 80 - - MHz
Piot total power dissipation - 250 - mwW

Note

1. Full-scale sine wave (f; = 20 MHz; fyx = 80 MHz).

ORDERING INFORMATION

TYPE PACKAGE
NUMBER NAME DESCRIPTION VERSION
TDA8705AT S028 | plastic small outline package; 28 leads; body width 7.5 mm SOT136-1
1996 Jan 12 256
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Product specification
6-bit high-speed dual Analog-to-Digital

Converter (ADC)

Philips Semiconductors
BLOCK DIAGRAM
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Philips Semiconductors

Product specification

6-bit high-speed dual Analog-to-Digital

Converter (ADC) TSR
PINNING
SYMBOL | PIN DESCRIPTION
CLK 1 | clock input
Veep 2 | digital supply voltage (+5 V)
DGND 3 |digital ground
VRBa 4 | reference voltage BOTTOM for
ADC A (decoupling)
VRTA 5 |reference voltage TOP for ADC A
(decoupling)
Via 6 |analog input voltage for ADC A
AGND 7 | analog ground oLk [1] U 28] D5A
Veea 8 | analog supply voltage (+5 V) Veenp [2] 27] D4A
Viiia 9 | reference voltage MIDDLE for ADC A DGND [3 ] [26] D3A
(decoupling) Vrea [4] 5] D2a
DEC 10 decoup!ing input VRTA E 23] Dia
Vis 11 | analog input voltage for ADC B
Vgre 12 | reference voltage TOP for ADC B Via E E &8
(decoupling) AGND [7 ] Sl [22] oanD
VRBB 13 | reference voltage BOTTOM for Voea [8] [21] Vceo
ADC B (decoupling) Vewa [5] 2] se
VRemB 14 | reference voltage MIDDLE for ADC B
(decoupling) DEC [10 19] D4B
DoB 15 | data output; bit 0 (LSB), ADC B Vig [11] 18] D3B
D1B 16 |data output; bit 1, ADC B VRTs [12] [17] D28
D2B 17 | data output; bit 2, ADC B VRBB [E T_g‘] D1B
D3B 18 | data output; bit 3, ADC B Visiig: 74 [75] DoB
D4B 19 | data output; bit 4, ADC B e
D5B 20 |data output; bit 5 (MSB), ADC B
Vceo 21 | supply voltage for output stages
(+5V)
OGND 22 | output ground
DOA 23 | data output; bit 0 (LSB), ADC A
D1A 24 | data output; bit 1, ADC A
D2A 25 | data output; bit 2, ADC A
D3A 26 |data output; bit 3, ADC A
D4A 27 | data output; bft 4, ADC A Fig:2 Pih configuration.
D5A 28 | data output; bit 5 (MSB), ADC A

1996 Jan 12
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Product specification

6-bit analog-to-digital converter
with multiplexer and clamp

FEATURES

6-bit resolution
Binary 3-state CMOS outputs
CMOS compatible digital inputs

L]

3 multiplexed video inputs

R, G and B clamps on code 0
Single 6-bit ADC operation allowed up to 40 MSPS
External control of clamping level

Internal reference voltage (external reference allowed)
e Power dissipation only 36 mW (typical)

Operating temperature of —40 to +85 °C

Operating between 2.7 and 5.5 V.

L]

QUICK REFERENCE DATA

TDAS8706A

APPLICATIONS

e General purpose video applications
¢ R, G and B signals

e Automotive (car navigation)

e LCD systems

» Frame grabber.

GENERAL DESCRIPTION

The TDA8706A is a 6-bit analog-to-digital converter (ADC)
with 3 analog multiplexed inputs. Each input has an analog
clamp on code 0 for RGB video processing. Clamping
level can also be adjusted externally up to code 20. It can
also be used as a single 6-bit ADC.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Vbpa analog supply voltage 27 3.0 5:5 \"
Voobp digital supply voltage 2.7 3.0 5.5 \
Vbpo output stages supply voltage 2.7 3.0 5.5 Y
Ippa analog supply current - 7 10 mA
lobp digital supply current - 4 6 mA
lbpo output stages supply current | fox = 40 MHz; ramp input - 1 1.5 mA
INL integral non-linearity fok = 40 MHz; ramp input; - +0.25 (10.6 LSB

Tamb=25°C
DNL differential non-linearity fok = 40 MHz; ramp input; - +0.20 |05 LSB
Tamb =25 °C
felk(max) maximum clock frequency 40 - - MHz
Ptot total power dissipation fok = 40 MHz; ramp input
3V supplies - 36 - mWwW
5.5V supplies = - 96 mwW
ORDERING INFORMATION
TYPE PACKAGE

NUMBER NAME DESCRIPTION VERSION

TDA8706AM SSOP24 plastic shrink small outline package; 24 leads; body width 5.3 mm SOT340-1
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Product specification

6-bit analog-to-digital converter

with multiplexer and clamp
BLOCK DIAGRAM
VeiLer Veies VCITPG CLK
|
11 12 13 2
I i }
n CLAMP > 201,08
cLP >
R 19| D4
i 18|, D3 |
o 8 - >- > digital
» R 6-BIT CMOS voltage
MULTIPLEXER > ADC OUTPUTS outputs
n 17|, D2
Y i 3
GREEN —° N
B 16|, D1
v
10
BLUE >
15|, DO
— »> >—
TDA8706A
22
Viasp—
ssD ——H 4 4 4 Vppa—| REGULATOR
|21 |s |23 1 (2 |8 6 i Tm .
T T T | B
Voo Vopa Voo SR_SG SB VrB Vgga VssO
select
inputs
Fig.1 Block diagram.
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6-bit analog-to-digital converter

. . TDA8706A
with multiplexer and clamp

PINNING

SYMBOL | PIN DESCRIPTION

SR 1 |selectinput RED

SG 2 |selectinput GREEN

SB 3 |select input BLUE

CLP 4 | clamping pulse input (positive pulse)

Vbpa 5 | analog supply voltage sr[1] 24] CLK
Vg 6 |reference voltage BOTTOM input SG 2] 23] Voop
Vssa 7 |analog ground s [3] @ Vssp
RED 8 |RED input

GREEN 9 GREEI\?input o L] 2——1] s
BLUE 10 | BLUE input Vopa 5] 20] b5
Veier 11 | RED clamping voltage level input Vee [£] TDA8706A o4
Veips 12 | BLUE clamping voltage level input Vssa [7] 18] D3
VeLra 13 | GREEN clamping voltage level input RED 8 17] D2
Vsso 14 | digital output ground GREEN [ 9] [16] D1
DO 15 | digital voltage output; bit 0 (LSB) BLUE [10 [15] Do
D1 16 dfg?tal voltage output; b?t 1 — [72] vsso
D2 17 dfg!ta| voltage output; bft 2 VeLps [72] 73] Vorre
D3 18 | digital voltage output; bit 3

D4 19 |digital voltage output; bit 4 -

D5 20 |digital voltage output; bit 5

Vbpo 21 | supply voltage for output stage

Vssp 22 |digital ground

Vooo 23 |digital supply voltage Fig.2 Pin configuration.
CLK 24 | clock input
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Triple RGB 6-bit video analog-to-digital TDA8707

interface
o R s T e e e L e S e U D T 2 e e Y e S N PR U O s N e S e i M A R S e S

FEATURES It converts the analog inputs into 6-bit binary coded digital
words at a sampling rate of 35 MHz. All analog signal
inputs are clamped.

Triple analog-to-digital converter (ADC)
6-bit resolution

o Sampling rate up to 35 MHz Analog-to-digital converter
* Power dissipation of 335 mW (typical) The TDA8707 implements 3 independent 6-bit
e Internal clamping function analog-to-digital converters in CMOS process. These

converters use a full-flash approach.

TTL compatible digital inputs
e —40 to +85 °C operating temperature Clamping feature
CMOS digital outputs.

An internal clamping circuit is provided in each of the

3 analog channels. The analog pins INR, ING and INB are
APPLICATIONS switched, through series capacitors, to on-chip clamping
levels during an active pulse on the clamp input CLP.

* High-speed analog-to-digital conversion for video Clamping level in the R, G and B channels is Code 0.

signals
¢ VGA signal treatment. Input buffers

Internal buffers are provided to drive the analog-to-digital
DESCRIPTION converter inputs. Their ratio can be adjusted externally at

The TDA8707 is a CMOS triple 6-bit video low-power 1.5 or 2.0 with select input SLT.
analog-to-digital converter (ADC) for RGB signals.

QUICK REFERENCE DATA

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Vbpa analog supply voltage 4.5 5.0 5.5 \
Vbbb digital supply voltage 4.5 5.0 5.5 Vv
Ibpa analog supply current - 60 80 mA
Ibbp digital supply current fox = 35 MHz - 5 8 mA
INL integral non-linearity fok = 35 MHz; ramp input; |- +0.35 |+0.6 |LSB

Tamb =25 °C
DNL differential non-linearity fok = 35 MHz; ramp input; |- +0.35 |10.6 LSB
Tamb =25°C
EB effective bits note 1 - 5.3 - bits
fek maximum clock conversion rate 35 - - MHz
Prot total power dissipation fok = 35 MHz; note 2 - 335 485 mwW
Notes

1. The number of effective bits is measured with a clock frequency of 35 MHz. This value is given for a 4.43 MHz
frequency on the R, G and B channels.

2. The external resistor (value 15 kQ) between Vppa and CLREF, fixing internal static currents, influences Pycy.

ORDERING INFORMATION

TYPE PACKAGE

NUMBER | NAME DESCRIPTION VERSION
TDA8707H | 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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Triple RGB 6-bit video analog-to-digital

. TDA8707
interface

BLOCK DIAGRAM

CLREF cLP CLK
i A 4 Y
124 23 10
Vopar—p22
35 ;
Vssat — N '
g —> ¢ 38,
| CLAMPING 6-BIT 40-44
i .
INR =22 |BUFFER : CIRCUIT .l ARG i> RO to R5
i ¥ ¥ 6
Y R 'S
L--
Vppaz 30 :
32 !
Vesaz —
> e
- ! 77| cLAvPING i (SA-S!T 3-8
31 [
ING > BUFFER>>—+ CIRCUIT L} Ak > GotoGs
T [ [ 6
1 +d------ B R s | —tm—==d
=
v 27 .
DDA3 —1— i TDA8707
5 B £ !
SSA3 4 L] L1 | 14-16,
: CLAMPING | 6BIT 18-20
INB {28 {BUFFER>+—{ CIRCUIT - > BotoBs
iy ! L T 6
- —m - - 4--=-=--4 O 2
CREFH ——28 —27_— Vbpp2
25 M__ Y]
> SSD2
CREFL Py I ﬁ
’ | MGA919
SLT Voop1 Vssp1

Fig.1 Block diagram.
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Product specification

Triple RGB 6-bit video analog-to-digital

: TDA8707
interface

PINNING

SYMBOL | PIN DESCRIPTION SYMBOL | PIN DESCRIPTION

n.c. 1 | not connected CLP 23 | clamping input

n.c. 2 | not connected CLREF 24 | ADCs current reference level input
GO 3 | GREEN data output; bit 0 (LSB) CREFL 25 | converter reference LOW level input
G1 4 | GREEN data output; bit 1 CREFH 26 | converter reference HIGH level input
G2 5 | GREEN data output; bit 2 Vbpas 27 |analog supply voltage 3

G3 6 | GREEN data output; bit 3 INB 28 | BLUE analog input

G4 7 | GREEN data output; bit 4 Vssas 29 |analog supply ground 3

G5 8 | GREEN data output; bit 5 (MSB) Vbpa2 30 | analog supply voltage 2

Vssp1 9 |digital supply ground 1 ING 31 | GREEN analog input

CLK 10 |clock input Vssaz 32 | analog supply ground 2

Vbop1 11 | digital supply voltage 1 Vbpa1 33 | analog supply voltage 1

n.c. 12 | not connected INR 34 | RED analog input

n.c. 13 | not connected Vssai 35 | analog supply ground 1

BO 14 | BLUE data output; bit 0 (LSB) SLT 36 | select input buffer ratio

B1 15 | BLUE data output; bit 1 n.c. 37 | not connected

B2 16 | BLUE data output; bit 2 RO 38 | RED data output; bit 0 (LSB)

n:e. 17 | not connected n.c. 39 | not connected

B3 18 | BLUE data output; bit 3 R1 40 | RED data output; bit 1

B4 19 | BLUE data output; bit 4 R2 41 | RED data output; bit 2

B5 20 | BLUE data output; bit 5 (MSB) R3 42 | RED data output; bit 3

Vssp2 21 |digital supply ground 2 R4 43 | RED data output; bit 4

Vbpp2 22 |digital supply voltage 2 R5 44 | RED data output; bit 5 (MSB)
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Product specification

Triple RGB 6-bit video analog-to-digital

interface

TDA8707

index
corner N

n.c. II
ne. [2]
Go [3]
G1 [4]
G2 [5]
Ga [6]
G4 [7]
s [8]
Vsspi [9]
CLK [10]
Vppo1 [11]

[44] Rs

[43] R4

35] Vssai

42] R3
41] R2
[40] R1
E n.c.
38] RO
E n.c
36] sLT

[34] INR

TDA8707

33] Vopat
32] Vssaz
[31] ING

[30] VopA2
[29] Vssas
28] INB

27] VDpA3
26] CREFH
| 25] CREFL
24] CLREF

23] cLp

n.c. E
n.c. l1__3'

8o [14]
B1 [15]
B2 [16]
n.c E
83 [18]
B4 [19)]
B5 [20]
Vsspz [21]

Fig.2 Pin configuration.

Voop2 [22]

MGA920
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Product specification

Video analog input interface

TDA8708A

FEATURES

e 8-bit resolution

Sampling rate up to 32 MHz

Binary or two's complement 3-state TTL outputs

o TTL-compatible digital inputs and outputs

Internal reference voltage regulator

Power dissipation of 365 mW (typical)

Input selector circuit (one out of three video inputs)

Clamp and Automatic Gain Control (AGC) functions for
CVBS and Y signals

No sample-and-hold circuit required.

The TDA8708A has white peak control in modes 1 and
2 whereas the TDA8708B has control in mode 1 only.

QUICK REFERENCE DATA

APPLICATIONS

» Video signal decoding
Scrambled TV (encoding and decoding)

Digital picture processing

Frame grabbing.

GENERAL DESCRIPTION

The TDA8708A is an analog input interface for video signal
processing. It includes a video amplifier with clamp and
gain control, an 8-bit analog-to-digital converter (ADC)
with a sampling rate of 32 MHz and an input selector.

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vcea analog supply voltage 4.5 5.0 5.5 \
Veep digital supply voltage 4.5 5.0 5.5 Vv
Veco TTL output supply voltage 4.2 5.0 5.5 \
lcca analog supply current - 37 45 mA
lccp digital supply current - 24 30 mA
Icco TTL output supply current - 12 16 mA
ILE DC integral linearity error - - +1 LSB
DLE DC differential linearity error - - +0.5 LSB
felk(max) maximum clock frequency 30 32 - MHz
B maximum -3 dB bandwidth (AGC amplifier) 12 18 - MHz
Piot total power dissipation - 365 500 mW

ORDERING INFORMATION
PACKAGE
TYPE NUMBER
PINS PIN POSITION MATERIAL CODE
TDAB8708A 28 DIP plastic SOT117-1
TDA8708AT 28 S0O28L plastic SOT136-1
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Video analog input interface TDA8708A

BLOCK DIAGRAM
analog
video input  video input voltage ADC clock decoupling
selection bit 0 selection bit 1 output  input input  input TTL outputs Voo (+5V)
14 (15 viDEO |19 |20 5 |21 7
AMPLIFIER
16 A4 output format/
video input 0 : > G 9 chip enable
. : 1 INPUT 8 - bit :
> 3-state input]
video input 1 18”| SELECTOR ADC 1] (D7 input)
video input 2 > 2|
; » D6
clamp capacitor __| 24 3
connection Tk, 4 M gi
AGC capacitor | 25 OUTPUTS >
connection TDA8708A 101 L b3
1] D2
21, b1
PEAK LEVEL 13] .
AGC & DIGITAL COMPARATOR [ &g
CLAMP
LOGIC
& i BLACK LEVEL |
MODE DIGITAL COMPARATOR
SELECTION
peak level current |28 |
resistor input il ¢ SYNC LEVEL le—
DIGITAL COMPARATOR
27 26 ! 6 Ta !22 Tzs G
synclevel  black level  digital Vocp  digital analog Voca  analog
sync pulse  sync pulse (+5V) ground +5V) ground
Fig.1 Block diagram.
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Video analog input interface TDA8708A
PINNING
SYMBOL | PIN DESCRIPTION
D7 1 | data output; bit 7 (MSB)
D6 2 |data output; bit 6
D5 3 | data output; bit 5
D4 4 | data output; bit 4
CLK 5 |clock input
Veep 6 | digital supply voltage (+5 V) o7 [1] U @ RPEAK
Vceo 7 | TTL outputs supply voltage (+5 V) D6 [2] GATE A
DGND 8 |digital ground o5 3] E GATE B
OF 9 | output format/chip enable
(S-Qate input) p e e
D3 10 |data output; bit 3 ok [5] E ELAkE
D2 11 | data output; bit 2 Veeo (6] 23] AGND
D1 12 | data output; bit 1 Veco [7] — [22] veca
DO 13 | data output; bit 0 (LSB) DGND [ | [21] DEC
10 14 | video input selection bit 0 oF [9] [20] ADCIN
1 15 | video input selection bit 1 b3 [1g) 7] AnoOUT
VINO 16 |video input 0
e p2 [11] 18] viN2
VIN1 17 | video input 1
VIN2 18 | video input 2 D1 [i2] [17] vint
ANOUT 19 | analog voltage output po [13] [16] vino
ADCIN 20 | analog-to-digital converter input 10 [14] 1’_5_| 1
DEC 21 | decoupling input MBB9G+
Veea 22 |analog supply voltage (+5 V)
AGND 23 |analog ground
CLAMP 24 | clamp capacitor connection
AGC 25 | AGC capacitor connection
GATE B 26 | black level synchronization pulse
GATE A 27 |[sync level synchromz?tlon .pulse Fig.2 Pin configuration.
RPEAK 28 | peak level current resistor input
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Video analog input interface TDA8709A

FEATURES

e 8-bit resolution

TTL-compatible digital inputs and outputs

GENERAL DESCRIPTION
The TDA8709A is an analog input interface for video signal

Sampling rate up to 32 MHz processing. It includes a an input selector

(one out-of-three video signals), video amplifier with clamp
and external gain control, an 8-bit analog-to-digital

Internal reference voltage regulator converter (ADC) with a sampling rate of 32 MHz and an
Low-level AC clock inputs and outputs input selector.

Clamp function with selection for ‘16’ or ‘128’
No sample-and-hold circuit required

e Three selectable video inputs.

APPLICATIONS

¢ Video signal processing

R, G, B signals

Digital picture processing
Frame grabbing.
Colour difference signals (U, V)

Chrominance signal (C).

QUICK REFERENCE DATA

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Veea analog supply voltage 4.5 5.0 5.5 \%
Veeo digital supply voltage 4.5 5.0 55 Vv
Vceo TTL output supply voltage 4.2 5.0 5.5 Vv
Icca analog supply current - 40 47 mA
Iccp digital supply current - 24 30 mA
lcco TTL output supply current - 12 16 mA
ILE DC integral linearity error - - £ LSB
DLE DC differential linearity error - - +0.5 LSB
felk(max) maximum clock frequency 30 32 - MHz
B maximum -3 dB bandwidth (preamplifier) 12 18 - MHz
Ptot total power dissipation - 380 512 mWwW

ORDERING INFORMATION
PACKAGE
TYPE NUMBER
PINS PIN POSITION MATERIAL CODE
TDA8709A 28 DIP plastic SOT117-1
TDA8709AT 28 SO28L plastic SOT136-1
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Product specification

Video analog input interface

TDA8709A

BLOCK DIAGRAM

video input 0
video input 1
video input 2
clamp capacitor
connection

gain control
input

analog
video input  video input voltage ADC clock decoupling
selection bit 0  selection bit 1 output  input input  input TTL outputs Vo (+5V)
|
14 |15 VIDEO |19 |20 5 21 7
AMPLIFIER
16 9 fast output
17 | INPUT 8 - bit chip enable
18 SELECTOR ADC 1 > 07
2
24 3| D6
» D5
25 g1 414
TDA8709A e ]
11
> D1
CLAMP LEVEL"16" | | 131, o
DIGITAL COMPARATOR
output
ouave Ll T
selection
CLAMP LEVEL "128"
DIGITAL COMPARATOR
27 26 ’ 6 L_fe !22 ﬁjza MBBI51
| | I
clamp clamp digital Voop  digital analog Vop  a@nalog
level pulse +5V) ground (+5V) ground
selection

Fig.1 Block diagram.
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Product specification

Video analog input interface TDA8709A
PINNING

SYMBOL | PIN DESCRIPTION
D7 1 | data output; bit 7 (MSB)
D6 2 | data output; bit 6
D5 3 |data output; bit 5
D4 4 | data output; bit 4
CLK 5 | clock input o7 [1] U 28] OFS
Veep 6 | digital supply voltage (+5 V) 6 [2] 27] cLs
Veco 7 | TTL outputs supply voltage (+5 V) D5 [3] [26] cLp
DGND 8 | digital ground o4 [7] ol e
FOEN 9 | fast output chip enable

: CcLK [5] | 24] cLAMP
D3 10 |data output; bit 3
D2 11 | data output; bit 2 Veco [6] 23] AcND
D1 12 | data output; bit 1 Voco [7] o |22 Veca
DO 13 | data output; bit 0 (LSB) DGND [ 8] 21] DEC
10 14 | video input selection bit 0 FOEN [ 9] [20] ADCIN
11 15 | video input selection bit 1 pa [1] E ANOUT
VINO 16 | video input O oz [i] 8] vine
VIN1 17 | video input 1 o1 [} o
VIN2 18 |video input 2
ANOUT 19 |analog voltage output - [16] vino
ADCIN 20 |analog-to-digital converter input o [14] 5] n
DEC 21 | decoupling input MBB950
Vcea 22 | analog supply voltage (+5 V)
AGND 23 | analog ground
CLAMP 24 | clamp capacitor connection
GAIN 25 | gain control input
CLP 26 | clamping pulse
CLS 27 | clamping level selection input Fig.2 Pin configuration.
OFS 28 | output format selection
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Product specification

8-bit high-speed analog-to-digital

converter

TDA8714

FEATURES

8-bit resolution
Sampling rate up to 75 MHz

No missing codes guaranteed

High signal-to-noise ratio over a large analog input
frequency range (7.7 effective bits at 4.43 MHz
full-scale input at fex = 75 MHz)

o Overflow/underflow 3-state TTL output
e TTL compatible digital inputs

e Low-level AC clock input signal allowed
« External reference voltage regulator

» Power dissipation only 340 mW (typical)

e Low analog input capacitance, no buffer amplifier
required

¢ No sample-and-hold circuit required.

QUICK REFERENCE DATA

APPLICATIONS

High-speed analog-to-digital conversion for:
¢ video data digitizing

e radar pulse analysis

e transient signal analysis

¢ high energy physics research

e YA modulators

¢ medical imaging.

GENERAL DESCRIPTION

The TDA8714 is an 8-bit high-speed Analog-to-Digital
Converter (ADC) for professional video and other
applications. It converts the analog input signal into 8-bit
binary-coded digital words at a maximum sampling rate of
75 MHz. All digital inputs and outputs are TTL compatible,
although a low-level sine wave clock input signal is
allowed.

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Veea analog supply voltage 4.75 5.0 5.25 \
Vcep digital supply voltage 4.75 5.0 5.25 Y
Veco output stages supply voltage 4.75 5.0 5.25 \Y
Icca analog supply current - 25 30 mA
lcep digital supply current - 27 33 mA
lcco output stages supply current - 16 20 mA
INL DC integral non-linearity - +0.4 +0.5 LSB
DNL DC differential non-linearity - +0.2 +0.35 LSB
AINL AC integral non-linearity note 1 - +0.5 +1.0 LSB
felk(max) maximum clock frequency

TDA8714/7 75 - - MHz

TDA8714/6 60 - - MHz

TDA8714/4 40 - - MHz

Pist total power dissipation - 340 435 mwW
Note

1. Full-scale sine wave (fj = 4.43 MHz; fox = 75 MHz).
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Product specification

8-bit high-speed analog-to-digital converter TDA8714
ORDERING INFORMATION
TYPE PACKAGE SAMPLING
NUMBER | NAME DESCRIPTION VERSION | FREQUENCY (MHz)
TDA8714T/4 S024 plastic small outline package; 24 leads; SOT137-1 40
TDA8714T/6 | SO24 | body width 7.5 mm SOT137-1 60
TDA8714T/7 S024 SOT137-1 75
TDA8714M/4 | SSOP24 | plastic shrink small outline package; 24 leads; SOT340-1 40
TDA8714M/6 | SSOP24 | body width 5.3 mm SOT340-1 60
TDA8714M/7 | SSOP24 SOT340-1 75
BLOCK DIAGRAM
‘VCCA CLK ’VCCD CE
‘7 16 ‘18 22
A
CLOCK DRIVER
v
il L TDA8714
. 3 12|D7 .
> MSB
13| D6 \
Lj 14|05 |
vl i 15| D4 ‘
| | ANALOG -TO-DIGITAL o L
Volgg‘e"igput ! GONVERTER LATCHES » TTLOUTPUTS ,23| 03 data outputs
' 24| D2
lj _1|o1 ‘
»2100 jisB
Veg | 4 L 19 V:cco1
v h 4 21 VAC?:OZ
OVERFLOW / UNDERFLOW » TTLOuTPUT 11 > overflow /tuntderﬂow
OGND | 20 LATCH outpu
i ¢
output ground T]ﬁ ITW
LAGND i}DGND MSA669
analog grounti didital ground
Fig.1 Block diagram.
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Product specification

8-bit high-speed analog-to-digital converter

TDA8714

PINNING

SYMBOL | PIN DESCRIPTION

D1 1 | data output; bit 1

DO 2 | data output; bit 0 (LSB)

n.c: 3 | not connected

Vgs 4 | reference voltage BOTTOM input

nic 5 | not connected

AGND 6 |analog ground

Vcea 7 |analog supply voltage (+5 V)

\ 8 |analog input voltage

Vgt 9 |reference voltage TOP input

n.G: 10 | not connected

O/UF 11 | overflow/underflow data output

D7 12 | data output; bit 7 (MSB)

D6 13 | data output; bit 6

D5 14 | data output; bit 5

D4 15 |data output; bit 4

CLK 16 |clock input

DGND 17 | digital ground

Veen 18 | digital supply voltage (+5 V)

Vecor 19 | supply voltage for output stages 1
(+5V)

OGND 20 | output ground

Vecoz 21 | supply voltage for output stages 2
(+5V)

CE 22 | chip enable input (TTL level input,
active LOW)

D3 23 | data output; bit 3

D2 24 | data output; bit 2

1996 Jan 31
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8-bit high-speed analog-to-digital converter TDA8714
D1 [1] U [24] D2
Do [2] 23] D3
n.c. E 22| CE
Vre[4] [21] Vocoe
nc.[5] [20] oGND
) TDA8714 2] Vocor
veeal[7] 18] Veep
v, [8] [17] DGND
VAT [9] 16] CLK
n.c. ‘E E D4
ouF [11] [14] D5
o7 [12] 13] D6
VsAge?
Fig.2 Pin configuration.
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Obijective specification

I12C-bus programmable modulator for

TDA8722

negative video modulation and FM sound

FEATURES

Video amplifier with clamp and white clip circuits

e FM sound modulator

Asymmetrical and symmetrical RF outputs available

« Symmetrical RF oscillator using only a few external
components

¢ External adjusting of modulation depth and level of the
sound subcarrier

e |2C-bus receiver for frequency setting and test-mode
selection

e One I2C programmable output port

e On-chip Phase-Locked Loop (PLL) frequency
synthesizer

¢ On-chip power supply regulator
¢ Bus switchable oscillator
¢ On-chip Test Pattern Signal Generator (TPSG).

APPLICATIONS

e Video recorders
e Cable converters
o Satellite receivers.

ORDERING INFORMATION

GENERAL DESCRIPTION

The TDA8722 is a programmable modulator which
generates an RF TV channel from a baseband video
signal and a baseband audio signal in the event of
negative video and FM sound standards (PAL B/G, |, D/K
and NTSC).

It is especially suited for satellite receivers, video
recorders and cable converters. The video carrier
frequency is set exactly to the correct channel frequency
by a PLL synthesizer which is programmed in accordance
with the 12C-bus format.

TYPE PACKAGE
NUMBER | NAME DESCRIPTION VERSION
TDA8722T S020 plastic small outline package; 20 leads; body width 7.5 mm SOT163-1
TDA8722M SSOP20 | plastic shrink small outline package; 20 leads; body width 4.4 mm SOT266-1

1995 Mar 21
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Objective specification

I2C-bus programmable modulator for
negative video modulation and FM sound

TDA8722

QUICK REFERENCE DATA
Vppa = Vpopp =5 V; Tamp = 25 °C after the IC has reached thermal equilibrium; unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. TYP. | MAX. | UNIT

Vopa analog supply voltage 4.5 5.0 5.5 \

Vbbb digital supply voltage 4.5 5.0 5.5 Vv

Iop total supply current normal mode 4 52 63 mA

Am typical modulation depth range | video level (pin 19) = 0.5V (p-p); |65 - 90 %

note 1; see Fig.10

AP/S typical picture-to-sound level note 2; see Fig.11 -18 - -10 dB
range

Ver RF output voltage level frequency between 4 80 83 dBuV
asymmetrical on a 75 Q load 471.25 and 855.25 MHz

of FM deviation on audio fi=400 Hz; V1 = 0.5 V (RMS); 20 25 30 kHz
subcarrier before pre-emphasis filter

Notes

1. Value depends on value of resistor R17 (see Fig.7).

2. Value depends on value of capacitor C17 (see Fig.7).
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Objective specification

[2C-bus programmable modulator for

negative video modulation and FM sound
BLOCK DIAGRAM
VIDEO ADJUST AGND VDDA RFA  RFB
119 17 18 20 A16  L15
CLAMP TDA8722 VOLTAGE ASYng.FJLT_I[CAL
REGULATOR BUFFER
Y VIDEO AMP o/ g T +
cLip »—D—*
upio —}- "
2 2 } TPSG SWITCH -+ MIXER
SOSCA AUDIO >
3 >
SR FM MODULATOR 1
TPSG on A PC
’ balance test S §
E
s : UOSCA
13 PRESCALER UHF
SDA > . O @) | OSCILLATOR OGND
12C-BUS 2 uoscB
12 RECEIVER :> D'\z',\":;ER
scL b 10 bits )
14 ena;ble'/" 3 i RF oscillator on 8
PO — L ¢ — CP
o > S CHARG 7
> PHASE HARGE
LRl ,| DETECTOR [| “PUMP b — AMP
fref
+enable
DIVIDER 4 MHz '\LL’ 9
. < XTAL
3io5K| M=128) OSCILLATOR
4w
| I MBE401
Vbbb DGND
Fig.1 Block diagram.
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Objective specification

I2C-bus programmable modulator for

negative video modulation and FM sound s
PINNING

SYMBOL PIN DESCRIPTION
AUDIO 1 audio input
SOSCA 2 sound oscillator A
SOSCB 3 sound oscillator B
uoscB 4 UHF oscillator B awoo@] Y 2] Voos
OGND 5 RF oscillétor ground sosca [Z] 18] vibeo
UOSCA 6 UHF oscillator A
AMP 7 tuning amplifier output seace 5| 5] i
CP 8 charge pump output uosca [4] [17] ADausT
XTAL 9 crystal oscillator OGND [ 5 | — 6] RFA
DGND 10 digital ground UOSCA [ 6| 5] rre
Vbop 1 digital supply voltage AP [7] [12] Po
SCL 12 serial clock input (12C-bus) cp [8] 73] spA
SDA 13 serial data input (I2C-bus) L @ 2] scL
PO 14 NPN open-collector output Port
RFB 15 asymmetrical RF output B eein [ [11] Voop
RFA 16 asymmetrical RF output A MEERS
ADJUST 17 modulation depth and picture-to-sound

distance adjustment pin

AGND 18 analog ground
viEe L Video Tnpld Fig.2 Pin configuration.
Vppa 20 analog supply voltage
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Product specification

Antenna signal processor

TDA8725T

FEATURES

e 75 Q antenna input stage
e 75 Q VCR RF input stage
e 75 Q VCR tuner output

e 75 Q TV tuner output.

GENERAL DESCRIPTION

The TDA8725T has been designed to split and combine
RF signals for Picture-In-Picture (PIP) and VCR
applications.

QUICK REFERENCE DATA

For PIP applications, the antenna input signal is split and
fed to the main TV tuner and the PIP tuner. Good signal
suppression between the two outputs enables good quality
of the main picture when the PIP tuner is in use.

For VCR applications, the antenna input signal is split and
then fed directly to the VCR tuner and the TV tuner after
being combined with the VCR - RF signal. Good signal
suppression between the two outputs enables good quality
pictures when the TV and VCR tuners are both operating.
Good signal suppression between the VCR input and the
antenna input reduces the amount of unwanted signal on
the antenna.

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Vp supply voltage (pins 8 and 9) 4.75 5.0 5.25 Vv
Ip supply current (pins 8 and 9) - 65 - mA
fi input frequency 40 - 860 MHz
Gy power gain
from antenna to VCR 35 5.0 6.5 dB
from antenna to TV 4 5.5 7 dB
from VCR - 0 - dB
F noise figure 6.5 9.0 10 dB
P2 antenna linearity 2nd order at 40 MHz 137 140 - dBuVvV
intercept point at 860 MHz 119 124 ~ dBpv
IP3 antenna linearity 3rd order at 40 MHz 121 124 - dBuv
intercept point at 860 MHz 108 111 = dBuV
Ssup signal suppression
VCR input to antenna Oto1GHz 32 37 - dB
1to 3GHz 25 30 - dB
VCR output to TV output 0 to 300 MHz 35 40 - dB
300 to 860 MHz 22 27 - dB
TV output to VCR output 0 to 300 MHz 35 40 - dB
300 to 860 MHz 22 27 - dB
VSWR voltage standing wave ratio
at the antenna input - 25 4
at the outputs - 1.5 3
Pi(max) maximum input power on antenna - -10 - dBm
for 1 dB gain compression
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Product specification

Antenna signal processor TDA8725T
ORDERING INFORMATION
PACKAGE
TYPE NUMBER
NAME DESCRIPTION VERSION
TDA8725T SO16 plastic small outline package; 16 leads; body width 3.9 mm SOT109-1

BLOCK DIAGRAM

(1) TV tuner or main tuner.
(2) VCR tuner or PIP tuner.

TVout
AAGND 1
AAGND2
AAGND3
ANT)
n.c.
AAGND4

Vp1

"

i_.u :LN -

‘Lm % k

.L\»

TDAS8

725T

MKAS41

Fig.1 Block diagram.

TVGND2
TVGND1
VCR|N
VCRGND2
VCRGND 1
VCRyT @
n.c.

VP2
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Product specification

Antenna signal processor TDA8725T
PINNING
SYMBOL | PIN DESCRIPTION
TVour 1 |outputto TV tuner (VCR+TV) and to
main tuner (PIP)
AAGND1 2 |antenna amplifier ground 1 — U
AAGND2 3 | antenna amplifier ground 2 TVour [T 16 ] TVGND2
AAGND3 4 | antenna amplifier ground 3 AAGND1 [Z] (15 TVGND1
ANT 5 |antenna input
Lo e AAGND2 [37] 14 ] VCRIN
n.c. 6 | not connected
AAGND4 7 | antenna amplifier ground 4 ABENDY lITDA8725T [13] VCRGND2
Vpq 8 | power supply for the antenna ANT\N (5] [12] VCRGND1
amplifier ne. [6] 1] VCRouT
Vpo 9 | power supply for the VCR output
amplifier AAGND4 [I El n.c.
n.c. 10 | not connected Ve [ 9] vp2
VCRout 11 | output to VCR and PIP tuner S
VCRGND1 | 12 |VCR amplifier ground 1
VCRGND2 | 13 |VCR amplifier ground 2
VCR\ 14 | VCR RF input
TVGND1 15 [TV lifi
@ amp! !er ground 4 Fig.2 Pin configuration.
TVGND2 16 | TV amplifier ground 2
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Preliminary specification

Triple high speed Analog-to-Digital

Converter (ADC)

TDA8752

FEATURES

e Triple 8-bit ADC
e Sampling rate up to 80 MHz

¢ |C controllable via a serial interface, which can be either
[2C-bus or 3-wire, selected via a TTL input pin

¢ |C analog voltage input from 0.4 to 1.2 V (p-p) to
produce full-scale ADC input of 1 V (p-p)

e 3 clamps for programming a clamping code between
-63.5 and +64 in steps of 1,LSB

3 controllable amplifiers: gain controlled via the serial
interface to produce a full scale resolution of 1,LSB
peak-to-peak

o Amplifier bandwidth of 250 MHz

e Low gain variation with temperature

e PLL, controllable via the serial interface to generate the
ADC clock, which can be locked to a line frequency from
15 to 280 kHz

e Integrated PLL divider

* Programmable phase clock adjustment cells
¢ Internal voltage regulators

e TTL compatible digital inputs and outputs

e Chip enable high-impedance ADC output

¢ Power-off mode

e Possibility to use up to four ICs in the same system,
using the 12C-bus interface, or more, using the 3-wire
serial interface

e 1 W power dissipation.

APPLICATIONS

¢ R, G and B high speed digitizing
o LCD panels drive

e LCD projection systems

e VGA and higher resolutions

¢ Using two ICs in parallel, higher display resolution can
be obtained; 160 MHz pixel frequency.

ORDERING INFORMATION

GENERAL DESCRIPTION

The TDA8752 is a triple 8-bit ADC with controllable
amplifiers and clamps for the digitizing of large bandwidth
RGB signals.

The clamp level, the gain and all of the other settings are
controlled via a serial interface (either 12C-bus or 3-wire
serial bus, selected via a logic input).

The IC also includes a PLL that can be locked on the
horizontal line frequency and generates the ADC clock.
The PLL jitter is minimized for high resolution PC graphics
applications. An external clock can also be input to the
ADC.

It is possible to set the TDA8752 serial bus address
between four fixed values, in the event that several
TDA8752 ICs are used in a system, using the 12C-bus
interface (for example, two ICs used in an odd/even
configuration).

PACKAGE SAMPLING
TYP& FREQUENCY
NUMBER | NAME DESCRIPTION VERSION (MHz)
TDA8752H/6 plastic quad flat package; 100 leads (lead length 1.95 mm); s 60
TDA8752H/8 QFP100 body 14 x 20 x 2.8 mm SOT317-2 80
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Preliminary specification

Triple high speed Analog-to-Digital

Converter (ADC) o
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. TYP. | MAX. | UNIT
Vcea analog supply voltage for R, G and B channels |4.75 5.0 5.25 Vv
Vbpp logic supply voltage for 12C-bus and 3-wire 4.75 5.0 5.25 \
Veep digital supply voltage 4.75 5.0 5.25 \
Veco output stages supply voltage for R, G and B channels |4.75 5.0 5.25 \
VceapLy |analog PLL supply voltage 4.75 5.0 5.25 \
VecorLy |output PLL supply voltage 4.75 5.0 5.25 Vv
lcca analog supply current - 120 - mA
lbop logic supply current for I2C-bus and 3-wire - 1.0 - mA
lccp digital supply current - 40 - mA
lcco output stages supply current fok = 80 MHz; = 6 - mA
ramp input
lccapLy) | analog PLL supply current - 28 - mA
lccopLy | output PLL supply current - 5 - mA
foLk maximum clock frequency TDA8752/6 60 - - MHz
TDA8752/8 80 - - MHz
fref(PLL) PLL reference clock frequency 15 - 280 kHz
fvco VCO output clock frequency 12 - 80 MHz
INL DC integral non linearity from analog input to - +0.5 tbf LSB
digital output; full-scale;
ramp input;
fCLK =80 MHz
DNL DC differential non linearity from analog input to - 0.5 tbf LSB
digital output; full-scale;
ramp input;
fCLK =80 MHz
AGamp/T | amplifier gain stability as a function of Vit = 2.5 V with - - 200 ppm/°C
temperature 100 ppm/°C maximum
B amplifier bandwidth -3dB; Tamp=25°C 250 - - MHz
toar settling time of the ADC block plus AGC | input signal settling - - 6 ns
time <1 ns; Tamp =25 °C
JPLL(rms) maximum PLL phase jitter (RMS value) - 0.2 - ns
DRp L PLL divider ratio without divide-by-2 15 - 2047
Piot total power consumption foLk = 80 MHz; = 1.0 tbf W
ramp input
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Philips Semiconductors

Triple high speed Analog-to-Digital

Converter (ADC)

TDA8752

BLOCK DIAGRAM
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Triple high speed Analog-to-Digital

Converter (ADC)
cLp RAGC  CKAOUT
___________ s e ey
|
I
I
i |
i CLAVP [ | {
CONTROL | ¢ I
DAC I
|
A\ !
RIN 8 :
\ |
L= |
Vit i MUX  [-—AGC> ADC REGISTER s ror
| 12C-bus; 8 bits I
[ VceAR ©n) -
} 45 OUTPUTS +{—+ RO to R7
| kQ » \, |
i B I
A 4 A—
| DAC L lysp D ] OE
| i |
a——1 \
l 3 ] 8 = : {HR
’—r;- RBOT
[ ‘ |
I REGISTER . | REGISTER {
| | FiNE GAIN ADuUST B COARSE GAIN ADJUST [+ i
| : SERIAL |
| 12C-bus; 5 bits 12C-bus; 7 bits |
| (Fr) (Cn |
I 12C-BUS |
| |
| ———— T L T TR ]
— MGG364

HSYNCI RGAING

Fig.2 Red channel diagram.

1997 Jun 04 286



Philips Semiconductors Preliminary specification

Triple high speed Analog-to-Digital

Converter (ADC) TDA8752

loop filter 1210

|
|
|
|
|
12C-bus; 80 MHz {
CKREF=] PHASE ? 3 bits (2) i
| FREQUENCY »{vco MUX 0°/180° |—4—> CKADCO
| edge selector | HeTECTOR j |
| 12C-bus; - |
1 1 bit i -bus; | phase selector A + |
| (edge) I2C-bus; 5 bits 2 bits (VCO) IPZC-bus; |
| (Ip. Up, Do) 5 bits (Pa) I2C-bus; CLK |
I \ 1 bit (Cka) ADC :
| — DIVN (15t02047) |— +2 |— »> > >—>—kCKBO
| /{ I
I 12C-bus; 11 bits (Di) phase selector B 1'2(2%]; I
| 12C-bus; 5 bits (Pb) el
| |
| > CKAO
| |
| |
| |
| |
|
|

SYNCHRO > >ﬁ' CKREFO
|

MGG370

Fig.3 PLL diagram.
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Preliminary specification

Triple high speed Analog-to-Digital

Converter (ADC) NCiReae

PINNING

SYMBOL PIN DESCRIPTION
n.c. 1 not connected

DEC2 2 main regulator decoupling input

Viae 3 gain stabilizer voltage reference input

DECH1 4 main regulator decoupling input

fnie; 5 not connected

RAGC 6 red channel AGC output

RBOT 7 red channel ladder decoupling input (BOT)
RGAINC 8 red channel gain capacitor input

RCLP 9 red channel gain clamp capacitor input

RDEC 10 red channel gain regulator decoupling input
Veear 11 red channel gain analog power supply

RIN 12 red channel gain analog input

AGNDR 13 red channel gain analog ground

GAGC 14 green channel AGC output

GBOT 15 green channel ladder decoupling input (BOT)
GGAINC 16 green channel gain capacitor input

GCLP 17 green channel gain clamp capacitor input
GDEC 18 green channel gain regulator decoupling input
Veeaa 19 green channel gain analog power supply

GIN 20 green channel gain analog input

AGNDG 21 green channel gain analog ground

BAGC 22 blue channel AGC output

BBOT 23 blue channel ladder decoupling input (BOT)
BGAINC 24 blue channel gain capacitor input

BCLP 25 blue channel gain clamp capacitor input
BDEC 26 blue channel gain regulator decoupling input
Vceas 27 blue channel gain analog power supply

BIN 28 blue channel gain analog input

AGNDB 29 blue channel gain analog ground

n.c. 30 not connected

n.e. 31 not connected

12C/3W 32 selection input between |2C-bus (active HIGH) and 3-wire serial bus (active LOW)
ADD1 33 12C-bus address control input 1

ADD2 34 12C-bus address control input 2

TCK 35 scan test mode (active HIGH)
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Triple high speed Analog-to-Digital

Converter (ADC) NG
SYMBOL PIN DESCRIPTION
TDO 36 scan test output
DIS 37 [2C and 3W disable control input (disable at HIGH level)
SEN 38 select enable for 3-wire serial bus input (see Fig.9)
SDA 39 I2C/3W serial data input
Vbpp 40 logic 12C/3W digital power supply
Vssb 41 logic 12C/3W digital ground
SCL 42 I2C/3W serial clock input
ne. 43 not connected
n.c. 44 not connected
ROR 45 red channel ADC output bit overflow
GOR 46 green channel ADC output bit overflow
BOR 47 blue channel ADC output bit overflow
OGNDB 48 blue channel ADC output ground
BO 49 blue channel ADC output bit 0 (LSB)
n.¢: 50 not connected
n.c. 51 not connected
B1 52 blue channel ADC output bit 1
B2 53 blue channel ADC output bit 2
B3 54 blue channel ADC output bit 3
B4 55 blue channel ADC output bit 4
B5 56 blue channel ADC output bit 5
B6 57 blue channel ADC output bit 6
B7 58 blue channel ADC output bit 7 (MSB)
Vccos 59 blue channel ADC output power supply
OGNDG 60 green channel ADC output ground
GO 61 green channel ADC output bit 0 (LSB)
G1 62 green channel ADC output bit 1
G2 63 green channel ADC output bit 2
G3 64 green channel ADC output bit 3
G4 65 green channel ADC output bit 4
G5 66 green channel ADC output bit 5
G6 67 green channel ADC output bit 6
G7 68 green channel ADC output bit 7 (MSB)
Veeoa 69 green channel ADC output power supply
OGNDR 70 red channel ADC output ground
RO 71 red channel ADC output bit 0 (LSB)
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Triple high speed Analog-to-Digital

Converter (ADC) TeBise
SYMBOL PIN DESCRIPTION
R1 72 red channel ADC output bit 1
R2 73 red channel ADC output bit 2
R3 74 red channel ADC output bit 3
R4 75 red channel ADC output bit 4
R5 76 red channel ADC output bit 5
R6 F s red channel ADC output bit 6
R7 78 red channel ADC output bit 7 (MSB)
Vccor 79 red channel ADC ouiput power supply
CKREFO 80 reference output clock
CKAO 81 PLL clock output 3 (in phase with reference output clock)
OGNDPLL 82 PLL digital ground
CKBO 83 PLL clock output 2
CKADCO 84 PLL clock output 1 (in phase with internal ADC clock)
VecorLy 85 PLL output power supply
DGND 86 digital ground
OE 87 output enable not (when OE is HIGH, the outputs are in high-impedance)
PWOFF 88 power off control input (IC is in power-down mode when this pin is HIGH)
CLP 89 clamp pulse input (clamp active HIGH)
HSYNC 90 horizontal synchronization input pulse
INV 91 PLL clock output inverter command input (invert when HIGH)
CKEXT 92 external clock input
COAST 93 PLL coast command input
CKREF 94 PLL reference clock input
Veep 95 digital power supply
AGNDPLL 96 PLL analog ground
CP 97 PLL filter input
cz 98 PLL filter input
VeeaprLL 99 PLL analog power supply
n.c. 100 not connected
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Preliminary specification

Triple high speed Analog-to-Digital

TDA8752
Converter (ADC)
I 4 =) =y
b oy = o i |
o a TR S o w L6 a
< [Sla) 0 . a o o)
sGup8BEala2n2, 525855
.:'>oo<>oooZIom’oo>oooo
ERIEREEEREIEEREEEEERRE
/
ne [1] [80] CKREFO
DEC2 [2] [79] Vccor
Viet [2] 78] R7
DEC1 [4 ] 77] R6
n.c. E E R5
RAGC [6 | 75] R4
RBOT [7 | [ 74] R3
RGAINC [8 ] 73] R2
RCLP [9 ] [72] R1
RDEC [10| [71] RO
Vecar [11] [70] OGNDR
RIN [12 [69] Vccoa
AGNDR [13 [ 68] G7
GAGC [14] [ 67] G6
GBOT [15 5
s TDA8752 6a] @
GGAINC [16] [ 65] G4
GeLp [17]] [ 64] G3
GDEC [18]] [63] G2
Veeaa [19] 62] G1
GIN [20] [61] GO
AGNDG [21] 60] OGNDG
BAGC [22 [59] Vecos
BBOT [23] 58] B7
BGAINC [24]] 57] B6
BCLP [25] [56] B5S
BDEC [26] [ 55] B4
Veeas z 54| B3
BIN [28 53] B2
AGNDB [29]] 52] B1
n.c. | 30 E n.c.

n.c. IZ
12c/aw [32]
ADD1 [33]
ADD2 [34]]
TCK [35]
TDO [36
DIs [37]
SEN [38]]
SDA [39]
Vppp [40]
Vssp [47]
scL [42]

n.c. |T_3‘
n.c. [E
ROR [45 |
GOR [46]
BOR [47 |

OGNDB [48]]

Fig.4 Pin configuration.

Bo [49]
n.c. [50]

MGG362
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YC 8-bit low-power analog-to-digital

video interface

FEATURES

e Two 8-bit ADCs:
— one Luminance or CVBS channel
— one Chrominance channel

Sampling rate up to 32 MHz

Binary or two's complement 3-state TTL outputs for
each channel

Internal reference voltage regulator

TTL-compatible digital inputs and outputs

Power dissipation of 530 mW (typical)

Input selector circuit (five selectable video inputs for
CVBS or YC processing)

e Peak white enable input

Clamp and Automatic Gain Control (AGC) functions for
Y/CVBS channel (clamping on code 64 and Peak White
level control at code 255)

e Clamp function for C channel (code 128)
¢ No sample-and-hold circuit required.

QUICK REFERENCE DATA

Product specification

TDA8758

APPLICATIONS

Video signal decoding
o Digital picture processing
¢ Frame grabbing

¢ Multimedia with the Philips Desktop Video chip set (and
especially SAA7196 multistandard decoder and scaler).

GENERAL DESCRIPTION

The TDA8758 is an 8-bit video high-speed low-power
analog-to-digital conversion (ADC) interface for YC and
CVBS signal processing. It converts 1-of-3 CVBS input
signals or 1-of-2 YC input signals into binary or two’s
complement words at a sampling rate of 32 MHz.

All analog signal inputs are digitally clamped and an ADC
interface is provided on the Y/CVBS channel. A fast
precharge on clamp and AGC is provided for start-up.

All digital inputs and outputs are TTL compatible.

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Veea analog supply voltage 4.75 5.0 5:25 \"
Veep digital supply voltage 4.75 5.0 5.25 \Y
Veceo output stages supply voltage 4.75 5.0 5.25 \"
lcca analog supply current - 59 70 mA
lcco digital supply current - 28 40 mA
lcco output supply current C_=15pF - 19 28 mA
ILE DC integral linearity error - +0.75 [£1.5 LSB
DLE DC differential linearity error - 0.4 +1.0 LSB
EB effective bits fok = 32 MHz; - 74 - bits
(from video input to digital outputs) fi=4.43 MHz

felk(max) maximum clock frequency 30 32 - MHz

B maximum -3 dB bandwidth full-scale; 0 dB gain - 15 - MHz
(input preamplifier)

Olgt crosstalk between Y and C channels - -63 -55 dB
and each video input

Piot total power dissipation - 530 724 mW

ORDERING INFORMATION
TYPE PACKAGE

NUMBER | NAME DESCRIPTION VERSION

TDA8758G LQFP48 | plastic low profile quad flat package; 48 leads; body 7 x 7 x 1.4 mm SOT313-2
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YC 8-bit low-power analog-to-digital video

interface
BLOCK DIAGRAM
Veea
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Fig.1 Block diagram.
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Product specification

YC 8-bit low-power analog-to-digital video

3 TDA8758
interface
PINNING
SYMBOL PIN DESCRIPTION

DEC1 1 decoupling input 1

CHROM2 2 chrominance analog voltage input 2
AGND 3 analog ground

CHROM1 4 chrominance analog voltage input 1
SEL2 5 selection control input 2

CVBS3 6 luminance analog voltage input 3
CcLpy 7 Y channel clamping capacitor

SDN 8 stabilizer decoupling node
Y2/CVBS2 9 luminance analog voltage input 2
Vcea 10 analog supply voltage (+5 V)
Y1/CVBS1 1 luminance analog voltage input 1
SEL1 12 selection control input 1

Caac 13 AGC capacitor

PWE 14 peak white enable input (active LOW)
DECS3 15 decoupling input 3

ANOUTY 16 analog output for Y channel

REG2 17 decoupling input 2 (internal stabilization loop decoupling)
DGND 18 digital ground

GATE A 19 AGC control input

GATEB 20 clamp control input

Veep 21 digital supply voltage (+5 V)

OFY 22 Y channel output format/chip enable (3-state input)
Y7 23 Y channel data output; bit 7 (MSB)
Y6 24 Y channel data output; bit 6

Y5 25 Y channel data output; bit 5

Y4 26 Y channel data output; bit 4

Y3 27 Y channel data output; bit 3

Y2 28 Y channel data output; bit 2

Y1 29 Y channel data output; bit 1

YO 30 Y channel data output; bit 0 (LSB)
OGND2 31 output ground 2

Vecoz 32 output supply voltage 2 (+5 V)

c7 33 C channel data output; bit 7 (MSB)
Cé6 34 C channel data output; bit 6

C5 35 C channel data output; bit 5

C4 36 C channel data output; bit 4

C3 37 C channel data output; bit 3

c2 38 C channel data output; bit 2

C1 39 C channel data output; bit 1

co 40 C channel data output; bit 0 (LSB)
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YC 8-bit low-power analog-to-digital video

: TDA8758
interface
SYMBOL PIN DESCRIPTION
Vceot 41 output supply voltage 1 (+5 V)
CLK 42 clock input
OGND1 43 output ground 1
REG1 44 decoupling input 1 (internal stabilization loop decoupling)
ANOUTC 45 analog output for C channel
DEC2 46 decoupling input 2
OFC 47 C channel output format/chip enable (3-state input)
CcLpc 48 C channel clamping capacitor

[¢]
5 o O g 5] 2 x g
pini 1 S5 828383285883
ElalalallelElElEl ol
DEC1 [1] [36] c4
CHROM2 [ 2| 35] cs
AGND [ 3] [34] cs
CHROM1 [4] 33] c7
seL2 [5 | [32] Vecoz
cvBs3 [6 | S [31] OGND2
CcLpy E El YO
son [&] [29] v1
ya/cves2 [9 | 28] v2
Ve [10] 27] vs
vi/cvest [11] [26] va4
SEL1 [12] [25] v5
2l =Tl el =] (=] 2] (8] Is] (8] (&) 3]
o3 N s~ © 7
<Z{ O O

Fig.2 Pin configuration.
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10-bit high-speed low-power

analog-to-digital converter

FEATURES

10-bit resolution

Sampling rate up to 80 MHz

DC sampling allowed

One clock cycle conversion only

High signal-to-noise ratio over a large analog input
frequency range (9.3 effective bits at 4.43 MHz

full-scale input at fox = 80 MHz)

« No missing codes guaranteed

required

In range (IR) TTL output

TTL compatible digital inputs and outputs
Low-level AC clock input signal allowed
External reference voltage regulator
Power dissipation only 380 mW (typical)
Low analog input capacitance, no buffer amplifier

* No sample-and-hold circuit required.

QUICK REFERENCE DATA

Product specification

TDA8762A

APPLICATIONS

High-speed analog-to-digital conversion for:
« Video data digitizing

¢ Radar pulse analysis

¢ Transient signal analysis

¢ High energy physics research

¢ YA modulators

¢ Medical imaging.

GENERAL DESCRIPTION

The TDA8762A is a 10-bit high-speed analog-to-digital
converter (ADC) for professional video and other
applications. It converts the analog input signal into 10-bit
binary-coded digital words at a maximum sampling rate of
80 MHz. All digital inputs and outputs are TTL compatible,
although a low-level sine wave clock input signal is
allowed.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Veea analog supply voltage 475 |5.0 525 |V
Veep digital supply voltage 475 |5.0 525 |V
Veeo output stages supply voltage 4.4 5.0 525 |V
lcca analog supply current - 29 36 mA
lcep digital supply current - 24 30 mA
lcco output stages supply current Cp = 15 pF; ramp input - 23 30 mA
INL integral non-linearity fok = 80 MHz; ramp input - +0.75 |+1.5 |[LSB
DNL differential non-linearity fok = 80 MHz; ramp input - +0.3 |+0.7 |[LSB
felk(max) maximum clock frequency

TDA8762AM/6 60 - - MHz
TDA8762AM/8 80 - - MHz
Piot total power dissipation - 380 500 mW

ORDERING INFORMATION

PACKAGE

TYPE SAMPLING
NUMBER | NAME DESCRIPTION VERSION | FREQUENCY (MHz)

TDA8762AM/6 | SSOP28 | plastic shrink small outline package; 28 leads; SOT341-1 60

TDA8762AM/8 | SSOP28 | body width 5.3 mm SOT341-1 80
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10-bit high-speed low-power
analog-to-digital converter

TDA8762A

BLOCK DIAGRAM

VRt

‘ Voca LK | Veeo OE

’3 1 ‘11 10
A

CLOCK DRIVER 2
TDA8762A

analog Vi

25| D9
> MSB
24| D8
23| D7
RLAD 22| D6

21| D5

ANALOG -TO - DIGITAL

voltage input

VRM

' CONVERTER »  LATCHES TTLOUTPUTS | 20[p4 - data outputs

19| D3

VRB

18 | D2
17| D1

»161D0 LSB

13 VECO1

4 28| Vecon

IN RANGE LATCH TTL OUTPUT

T I T T T

. IR
" output

5 12 4 27
J}AGND1J/’AGND2 7LDGND J’ GND1 L}OGNDZ MBES60

analog grounds digital ground output grounds

Fig.1 Block diagram.
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10-bit hlgh-§peed low-power TDAB762A
analog-to-digital converter
PINNING
SYMBOL | PIN DESCRIPTION
CLK 1 | clock input
Te 2 | two’s complement input (active LOW)
Vecea 3 | analog supply voltage (5 V)
AGND1 4 | analog ground 1
AGND2 5 |analog ground 2
Vgrs 6 |reference voltage BOTTOM input CLK E E Vecoz
VRm 7 | reference voltage MIDDLE 7 2] 77] oanD2
V 8 | analog input voltage : — Bl
VRt 9 | reference voltage TOP input
OE 10 | output enable input st [4] 5] oo
(TTL level input, active LOW) AGND2 [5 | [ 24] D8
Veep 11 | digital supply voltage (5 V) Veg (6] 23] D7
\[;GND 12 :Lg'ta'l gi/rs::de for output stages 1 Vo (1] TDA8762A 2l oe
ccot = F\’/I; y g p! g vi [&] E D5
OGND1 14 | output ground 1 Var [9] [20] D4
n.c. 15 | not connected OE [10] [19] D3
DO 16 | data output; bit 0 (LSB) Veen [11] 18] D2
D1 17 | data output; bit 1 DGND [12] 7] o1
D2 18 |data output; b?t 2 — 75] 0o
D3 19 | data output; bit 3
- OGND1 [14] [15] n.c.
D4 20 |data output; bit 4
D5 21 | data output; bit 5 MaEs
D6 22 | data output; bit 6
D7 23 | data output; bit 7
D8 24 | data output; bit 8
D9 25 | data output; bit 9 (MSB)
IR 26 |in range data output
OGND2 27 | output ground 2
Vecoz 28 (s:p\)/;;ly voltage for output stages 2 Fig.2 Pin configuration.
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S N e R R G o S S T S e e R Pl

10-bit high-speed low-power ADC TDA8763A
T B B T S R O P G S 3 TR e o Y R e T B T S S e T S 0
FEATURES APPLICATIONS
* 10-bit resolution High-speed analog-to-digital conversion for:
e Sampling rate up to 50 MHz ¢ Video data digitizing
¢ DC sampling allowed ¢ Radar pulse analysis
¢ One clock cycle conversion only ¢ Transient signal analysis
¢ High signal-to-noise ratio over a large analog input ¢ High energy physics research

frequency range (9.4 effective bits at 4.43 MHz

i e YA modulators
full-scale input at fo, = 40 MHz)

¢ Medical imaging.

No missing codes guaranteed
In range (IR) CMOS output

GENERAL DESCRIPTION

TTL compatible digital inputs B — a1

T <] 7 is a 10-bit high-speed low-power
a5V CMGS dlg“.al out?uts analog-to-digital converter (ADC) for professional video
Low-level AC clock input signal allowed and other applications. It converts the analog input signal
External reference voltage regulator into 10-bit binary-coded digital words at a maximum
sampling rate of 50 MHz. All digital inputs and outputs are

TTL compatible, although a low-level sine-wave clock
Low analog input capacitance, no buffer amplifier input signal is allowed.

required

Power dissipation only 180 mW (typical)

The device requires an external source to drive its
reference ladder. If the application requires that the
reference is driven via internal sources the
recommendation is to use the TDA8763.

No sample-and-hold circuit required.

ORDERING INFORMATION

TYPE PACKAGE SAMPLING
NUMBER NAME DESCRIPTION VERSION | FREQUENCY (MHz)
TDA8763AM/3 | SSOP28 SOT341-1 30

TDAB763AM/4 | SSOP28 plastic §hr|nk small outline package; 28 leads; SOT3411 20
body width 5.3 mm

TDA8763AM/5 | SSOP28 SOT341-1 50
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10-bit high-speed low-power ADC TDA8763A

QUICK REFERENCE DATA

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Veea analog supply voltage 475 |5.0 525 |V
Veep digital supply voltage 475 |5.0 525 |V
Vceco output stages supply voltage 3.0 3.3 525 |V
lcca analog supply current - 18 24 mA
lccp digital supply current - 16 24 mA
lcco output stages supply current fok = 40 MHz; ramp input — 2 4 mA
INL integral non-linearity fok = 40 MHz; ramp input - +0.8 |+2.0 |[LSB
DNL differential non-linearity fok = 40 MHz; ramp input = 105 |09 |LSB
folk(max) maximum clock frequency

TDA8763AM/3 30 - - MHz

TDA8763AM/4 40 - - MHz

TDA8763AM/5 50 - - MHz
Piot total power dissipation foi = 40 MHz; ramp input - 180 258 mwW
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10-bit high-speed low-power ADC TDA8763A

BLOCK DIAGRAM
Veea CLK ‘VCCD2 OE
[3 1 |11 10
CLOCK DRIVER 2 TC
TDA8763A
VRT| 9
2 . - 25[D9
> | MSB
24|D8 |
23| D7
RiAD 22| D6
" 21| D5
analog 1} 8 | ANALOG -TO - DIGITAL TCHE = CMOS = L. rdataroutoui
voltage input o CONVERTER 2 1 LA S ™ ouTPUTS =20 D4 ata outputs
19| D3
Vam| 7 '18 D2
17| D1
16 | DO LSB
13| Veco
VRB |6 ~
4
26 IR
IN RANGE LATCH » CMOS OUTPUT > output
28
— e
Veebt
4 12 14 27
J)AGND JfDGNDZ J/’OGND J;DGNm MBG913
a2 7 A 2
analog ground digital ground output ground  digital ground

Fig.1 Block diagram.
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Preliminary specification

10-bit high-speed low-power ADC TDA8763A
PINNING
SYMBOL | PIN DESCRIPTION
CLK 1 | clock input
_T_C 2 |two’s complement input (active LOW)
Vcea 3 |analog supply voltage (+5 V)
AGND 4 | analog ground
n.c. 5 | not connected
VRs 6 |reference voltage BOTTOM input
Vam 7 | reference voltage MIDDLE input cik [1] 28] Vecor
\ 8 |analog input voltage 7 2] % —
Vgt 9 | reference voltage TOP input
OE 10 |output enable input (CMOS level Voca [3 26/ IR
input, active LOW) AGND [ 4] 25] Do
Veepe 11 | digital supply voltage 2 (+5 V) ne. [5] [24] D8
DGND2 12 | digital ground 2 Vrg [6] 23] D7
Vv 13 | supply voltage for output stages
o (+§Ft)0y+5 V)g i . Vew (7 TDA8763A ke
OGND 14 | output ground Vi (8] 21] 0s
n.c. 15 | not connected Var [¢] [20] D4
DO 16 | data output; bit 0 (LSB) OE [10] [19] D3
D1 17 | data output; bit 1 Veee [11] 18] D2
D2 18 | data output; bit 2 DGND2 [12] [17] o1
D3 19 |data output; b!t 3 Veco E [75] 0o
D4 20 |data output; bit 4
D5 21 | data output; bit 5 a6 Bl
D6 22 |data output; bit 6 ARl
D7 23 | data output; bit 7
D8 24 | data output; bit 8
D9 25 | data output; bit 9 (MSB)
IR 26 |inrange data output
DGND1 27 |digital ground 1 . . : 2
Veens 28 digital gupply voltage 1 (+5 V) i
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10-bit high-speed 2.7 to 5.25 V
analog-to-digital converter

FEATURES

e 10-bit resolution
e 2.7 t0 5.25 V operation
e Sampling rate up to 20 MHz

DC sampling allowed
High signal-to-noise ratio over a large analog input

APPLICATIONS

Product specification

TDA8766

High-speed analog-to-digital conversion for:

¢ Video data digitizing

e Camera
e Camcorder

frequency range (9.3 effective bits at 1.0 MHz full-scale
input at o, = 20 MHz)

required

Standby mode

In range (IR) CMOS output
CMOS/TTL compatible digital inputs and outputs
External reference voltage regulator

Power dissipation only 53 mW (typical)
Low analog input capacitance, no buffer amplifier

¢ No sample-and-hold circuit required.

GENERAL DESCRIPTION

The TDA8766 is a 10-bit high-speed analog-to-digital
converter (ADC) for professional video and other

» Radio communication.

applications. It converts with 2.7 to 5.25 V operation the
analog input signal into 10-bit binary-coded digital words at

a maximum sampling rate of 20 MHz. All digital inputs and
outputs are CMOS compatible. A standby mode allows

reduction of the device power consumption down to 4 mW.

QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. TYP. | MAX. | UNIT
Vbpa analog supply voltage 2.7 3.3 5.25 \
Vpop1 digital supply voltage 1 2.7 3.3 5.25 Vv
Vppp2 digital supply voltage 2 2.7 3.3 5.25 Vv
Vbpo output stages supply voltage 25 3.3 525 \
Ibpa analog supply current - 745 10 mA
Ippp digital supply current E 7.5 10 mA
lbpo output stages supply current | fox = 20 MHz; C_ = 20 pF; - 1 2 mA
ramp input
INL integral non-linearity fox = 20 MHz; ramp input - +1 24 LSB
DNL differential non-linearity fok = 20 MHz; ramp input - +0:25 |+0.7 LSB
felk(max) maximum clock frequency 20 - - MHz
Piot total power dissipation Vopa = Vooo = Vppo=3.3V |- 53 73 mwW
ORDERING INFORMATION
TYPE PACKAGE
NUMBER NAME DESCRIPTION VERSION
TDA8766G LQFP32 plastic low profile quad flat package; 32 leads; body 5 x 5 x 1.4 mm SOT401-1
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Philips Semiconductors Product specification
10-bit high-speed 2.7 t0 5.25 V TDAB766
analog-to-digital converter

BLOCK DIAGRAM

‘ VDDA CLK ‘ VbDD2 OE
|7 5 ’18 16
CLOCK DRIVER 21 « STDBY
TDA8766
VRT|15
. . 1] b9
> MSB
31| D8
,30| D7
RLap 29| D6
v 28| D5
analog 1|14 ANALOG -TO - DIGITAL CMOS ot
voltage input CONVERTER B LATGHES »| ouTPUTS |p27]|D4 [ dataoutputs
% 26| D3
RM [ 11 as
23| D1
22| DO LSB
h
VRB| 10 =0 <—Vppo
A
cMos | 2 IR
IN RANGE LATCH " oUTPUT » oupit
—1— VppD1
9 19 21 3

’ Vssa 7LVssoz
analog digitél
ground ground 2

Fig.1 Block diagram.

’LVsso J,Vssm MLC853

output digit‘al
ground  ground 1
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10-bit high-speed 2.7 to 5.25 V

T, TDA8766
analog-to-digital converter

PINNING

SYMBOL | PIN DESCRIPTION SYMBOL | PIN DESCRIPTION

D9 1 | data output; bit 9 (MSB) Vbpp2 18 | digital supply voltage 2 (2.7 to 5.25 V)
IR 2 |in range data output Vssp2 19 | digital ground 2

Vssp1 3 |digital ground 1 Vbpo 20 | positive supply voltage for output
VpoD1 4 | digital supply voltage 1 (2.7 to 5.25 V) stage (2.5105.25 V)

CLK 5 | clock input Vsso 21 | digital output ground

STDBY 6 | standby mode input DO 22 | data output; bit 0 (LSB)

Vopa 7 |analog supply voltage (2.7 to 5.25 V) D1 23 | data output; bit 1

n.c. 8 | not connected n.c. 24 | not connected

Vs 9 |analog ground D2 25 | data output; bit 2

Vg 10 | reference voltage BOTTOM input D3 26 | data output; bit 3

Vawm 11 | reference voltage MIDDLE D4 27_| data output; bit 4

n.c. 12 | not connected b5 28 | data output; bit 5

n.c. 13 | not connected D6 29 | data output; bit 6

Vi 14 | analog input voltage b7 30_| data output; bit 7

VRt 15 | reference voltage TOP input D8 31 | data output; bit 8

OE 16 | output enable input n.c. 32 | not connected

n.c. 17 | not connected

t: 88588 8 8 &
s, G A E

D9 [1] [24] n.c.

R [2] 23] D1
Vssp1 [3] [22] Do
Vopp1 [4] — [21] Vsso

clk 5] [20] Vbpo
sTDBY [6 | [19] Vssp2
Vopa [7] 18] VooD2

MLC854

Vssa [9]
Ve [10)
Vam [11]

ne. [13]

V) |14
Vgt [15]
e [

Fig.2 Pin configuration.
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12-bit high-speed Analog-to-Digital TDA8767

Converter (ADC)

FEATURES

12-bit resolution

Sampling rate up to 30 MHz

-3 dB bandwidth of 18 MHz

No missing codes guaranteed

5V power supplies

Binary or two’s complement CMOS outputs
In-range CMOS output

TTL compatible digital inputs

3 to 5 V CMOS digital outputs

TTL compatible clock input; low-level AC allowed
Power dissipation 335 mW (typ.)

Low analog input capacitance (typ. 2 pF), no buffer
amplifier required

Preliminary specification

APPLICATIONS

¢ High-speed analog-to-digital conversion for:
— Video signal digitizing
— High Definition TV (HDTV)
— Imaging (camera, scanner)
— Medical imaging
— Telecommunication
— Base-station receiver.

GENERAL DESCRIPTION

The TDA8767 is a bipolar 12-bit Analog-to-Digital
Converter (ADC) for imaging or other applications.

It converts the analog input signal into 12-bit binary coded
digital words at a maximum sampling rate of 30 MHz.

All digital inputs and outputs are CMOS compatible.

No external sample-and-hold circuit required
Differential or single analog Input

External amplitude range control
Voltage controlled regulator included.

QUICK REFERENCE DATA

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Vcea analog supply voltage 4.75 5.0 5:25 \
Veep digital supply voltage 4.75 5.0 5.25 Vv
Veco output supply voltage 3.0 3.3 5.25 \Y
lcca analog supply current - 40 tbf mA
lcco digital supply current - 22 tbf mA
lcco output supply current ramp input - 12 tbf mA
ILE integral non-linearity fok =4 MHz; ramp input | - 3.0 +4.0 LSB
DLE differential non-linearity fok = 4 MHz; ramp input; | - 0.6 +1 LSB

no missing codes
felk(max) maximum clock frequency
TDA8767H/1 10 - - MHz
TDA8767H/2 20 - - MHz
TDA8767H/3 30 - - MHz
Prot total power dissipation - 335 - mW
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Preliminary specification

12-bit high-speed Analog-to-Digital

TDA8767
Converter (ADC)
ORDERING INFORMATION
TYPE PACKAGE SAMPLING
NUMBER | NAME DESCRIPTION VERSION | FREQUENCY (MHz)
TDA8767H/1 10
plastic quad flat package; 44 leads y
TORATOTHS | QFFds (lead length 1.3 mm); body 10 x 10 X 1.75 mm BATR0%S 2
TDA8767H/3 30
BLOCK DIAGRAM
Vcc‘:m Vch:Az Vclcxxa VC(13A4 Cll.K Vcclcm VC(l}DZ Tlé 61‘5
lz [9 ]3 141 lse l37 '15 118 l19
21| D11
> 3 MSB
CLOCK DRIVER 22| D10
TDA8767
14 23| D9
Vref v Y 24| D8
A 4
25| D7
AMP :26 D6
OS"}APCL)JS‘I'S '27 D5 Ldata outputs
v 43 28| D4
" ANALOG-TO-DIGITAL R >
O IR CONVERTER ¥| LATCHES , 29|03
30| D2
sample- >
and-hold ‘31 D1
B 32| DO s
L 33
Veeco
IN-RANGE CMOS 20 o R
LATCH OUTPUT
?44 ?10 ?4 ?40 ‘?38 Tﬂ I?34 T
AGND1 AGND2 AGND3 AGND4 DGND1 DGNIDZJ OGND
analog ground digital ground

Fig.1 Block diagram.
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Preliminary specification

12-bit high-speed Analog-to-Digital

Converter (ADC) LoaBeT

PINNING

SYMBOL | PIN DESCRIPTION SYMBOL | PIN DESCRIPTION

n.c. 1 | not connected D9 23 | data output; bit 9

Veeas 2 |analog supply voltage 1 (+5 V) D8 24 | data output; bit 8

Vceas 3 | analog supply voltage 3 (+5 V) D7 25 | data output; bit 7

AGND3 4 | analog ground 3 D6 26 |data output; bit 6

nie. 5 | not connected D5 27 | data output; bit 5

n.c. 6 | not connected D4 28 |data output; bit 4

n.c. 7 | not connected D3 29 |data output; bit 3

n.c. 8 | not connected D2 30 |data output; bit 2

Vceaz 9 |analog supply voltage 2 (+5 V) D1 31 |data output; bit 1

AGND2 10 |[analog ground 2 DO 32 |data output; bit 0 (LSB)

Vief 11 | reference voltage Veco 33 | output supply voltage (3 to 5.25 V)
nec. 12 | not connected OGND 34 | output ground

n.c. 13 [ not connected n.c. 35 | not connected

n.c. 14 | not connected CLK 36 | clock input

Veepe 15 | digital supply voltage 2 (+5 V) Veept 37 | digital supply voltage 1 (+5 V)

n:c. 16 | not connected DGND1 38 | digital ground 1

DGND2 17 | digital ground 2 SH 39 | sample-and-hold enable input

TC 18 | output two’s complement (CMOS level; active HIGH)

OE 19 | output enable input AGND4 | 40 |analog ground 4

(CMOS level; active LOW) Vecas 41 |analog supply voltage 4 (+5 V)

IR 20 |in-range output Vi 42 | complementary analog input voltage
D11 21 |data output; bit 11 (MSB) V, 43 |[analog input voltage

D10 22 | data output; bit 10 AGND1 44 |analog ground 1
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Preliminary specification

12-bit high-speed Analog-to-Digital
Converter (ADC)

TDA8767

ne. [1]
Veeat [2]
Vecas [3]
AGND3 [ 4|

nc. E

n.c. E

ne. [7]

n.c. IE
Vecaz [9]
AGND2 [10]

Vref E

[44] AGND1
43) v,
),

[41] Veoas
[40] AGND4
[39] sH
[38] DGND1
[37] Veept
[36] CLK

E n.c.

[34] 0GND

TDAB8767

[33] Veco
[32] DO
[31] D1
[30] D2
[29] D3
28] D4
27] D5
26] D6
25] D7
[24] D8

23| D9

nCIT—_Z
nc[1__4_
Veepz [15]
n.c. [16]
DGND2 [17]
o[
[19]

IR [20]

Fig.2 Pin configuration.

D11 [21]
D10 [22]

MBH143
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Product specification

Triple 8-bit video digital-to-analog

converter

TDA8772; TDA8772A

FEATURES

¢ 8-bit resolution

e Sampling rate up to

35 MHz for TDA8772H/3, TDA8772AH/3
85 MHz for TDA8772H/8, TDA8772AH/8
Internal reference voltage regulator

* No deglitching circuit required

« SYNC, BLANK control inputs

¢ 3 independent clock inputs (one per DAC)
e 1V output voltage range

e 75 Q output load

e TDA8772A has BLANK control input on the GREEN
channel only while TDA8772 has it on the 3 channels

¢ Single 5 V power supply
e 44-pin QFP package.

APPLICATIONS

General purpose high-speed digital-to-analog
conversion

Digital TV
Graphic display

Desktop video processing.

ORDERING INFORMATION

GENERAL DESCRIPTION

The TDA8772, TDA8772A are triple 8-bit video
digital-to-analog converters (DACs). They convert the
digital input signals into analog voltage outputs at a
maximum conversion rate of 35 MHz (TDA8772H/3,
TDA8772AH/3) and 85 MHz (TDA8772H/8,
TDA8772AH/8).

The DACs are based on resistor-string architecture with
integrated output buffers. The output voltage range is
determined by a built-in reference source.

The devices are fabricated in a 5 V CMOS process that
ensures high functionality with low power dissipation.

TYPE NUMBER i SAMFLING
PINS PIN POSITION MATERIAL CODE FREQUENCY
TDA8772H/3(1) 44 QFP44 plastic SOT307B 35 MHz
TDA8772AH/3() 44 QFP44 plastic SOT307B 35 MHz
TDA8772H/8(1) 44 QFP44 plastic SOT307B 85 MHz
TDA8772AH/8(1) 44 QFP44 plastic SOT307B 85 MHz
Note

1. Plastic quad flat package; 44 leads (lead length 1.3 mm); body 10 x 10 x 1.75 mm; (SOT307B); SOT307-2;

1996 Oct 29.
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Triple 8-bit video digital-to-analog TDAS772: TDAS772A

converter
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Vbpa analog supply voltage 4.5 5.0 5.5 \
Vpop digital supply voltage 4.5 5.0 5.5 Vv
lopa analog supply current R =75 Q; note 1 40 65 100 mA
bbb digital supply current
TDA8772H/3, TDA8772AH/3 - 7 16 mA
TDA8772H/8, TDA8772AH/8 - 16 27 mA
INL integral non-linearity2 foik = 35 MHz; ramp input - +0.5 +1 LSB
fok = 85 MHz; ramp input - +0.75 2 LSB
DNL differential non-linearity fok = 35 MHz; ramp input - +0.25 +0.5 LSB
fok = 85 MHz; ramp input - +0.5 +0.75 LSB
felk(max) maximum clock frequency
TDA8772H/3, TDA8772AH/3 35 - - MHz
TDA8772H/8, TDA8772AH/8 85 - - MHz
Phot total power dissipation note 1
TDA8772H/3, TDA8772AH/3 RL =75 Q; f = 35 MHz 180 360 640 mwW
TDA8772H/8, TDA8772AH/8 RL =75 Q; fokx = 85 MHz 180 405 700 mwW

Note

1. Minimum and maximum data of current and power consumption are measured in worse case conditions: for
minimum data, all digital inputs are at logic level 0 while for maximum data, all digital inputs are at logic level 1.
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Triple 8-bit video digital-to-analog TDA8772: TDAS772A

converter
BLOCK DIAGRAMS
VDDA VpbD
35,3943 | 1032
digitEIEiEputs o [ [ 41] . reference
o S = e
(bits RO to R3) 4 Cl:{l:;\:::;))u
LSB 21| - RED
TDA8772 DECODER = clock input
HED 4141 MSB RESISTOR + 44 RED
digital inputs »—+———— ’_j> i 5
(bits R4 to R7) DECODER STRING analog output
—>
GREEN 4 [
digital inputs —>—n—~2—0i L
(bits GO to G3) | 4
LSB 22| . GREEN
DECODER clock input
diiel s 1518 - W RESISTOR + 40| GREEN
(bits G4 to G7) DECODER STRING = analog output
—]
BLUE 4 | 31-28 |
digital inputs »—+4+———— [
(bits BO to B3) | 4
LSB 23| BLUE
DECODER ™ clock input
g 4]27-24 MSB RESISTOR 36 BLUE
digital inputs »—+—4—— |_—_§> =
(bits B4 to B7) DECODER STRING analog output
BLANK I
; 12
control input —» 38 reference current
CONTROL BANDGAP : :
< input for internal
SYNC i REGISTER REFERENCE reference
control input ( )
34 ?37,42 ?9,33 RERA
A
reference voltage v/ ’ v ‘ MERoe12
decoupling input SSA SSb
(VREF)
Fig.1 Block diagram for TDA8772.
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Product specification

Triple 8-bit video digital-to-analog

TDA8772; TDA8772A
converter
VDDA VppD
35,39,43 [ 1032
RED 4 |g-5 |
digital inputs »————— [ = M r?:eer:‘tari]rfn:eut
(bits RO to R3) 4 ey P!
( Rers)
LSB 21| . RED
TDA8772A DECODER = clock input
RED 4| 41
g MSB RESISTOR + 44 RED
digital inputs  »—— >
(bits R4 to R7) [j> DECODER STRING - analog output
GREEN 4 |p0_17 |
digital inputs »—+4—— [
(bits GO to G3) | {*}
LsB 22| . GREEN
DECODER clock input
GREEN 4 |16-13
iqital i MSB RESISTOR i 40 GREEN
digital inputs —+4+—— >
(bits G4 to G7) ‘j‘> DECODER STRING - analog output
o
Cop
~ BLUE 4 | 31-28 |
digital inputs  $—+4——— [
(bits BO to B3) | 4
LSB 23] . BLUE
DECODER clock input
BLUE 4 | 27-24 :__D MSB RESISTOR 36 BLUE
digital inputs »—+—4——— 4
(bits B4 to B7) DECODER STRING analog output
BLANK 1% |
EentiotinpUl =% CONTROL BANDGAP o Y vy
SYNC i% REGISTER REFERENCE refarance
control input 5 (| Repa)

A

reference voltage
decoupling input

(VREF)

l?37,42 ?9,33
]

Vssa  Vssp

Fig.2 Block diagram for TDA8772A.

MLB724
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Product specification

Triple 8-bit video digital-to-analog

TDA8772; TDA8772A

converter

PINNING
SYMBOL PIN DESCRIPTION

R7 1 RED digital input data; bit 7 (MSB)
R6 2 RED digital input data; bit 6
R5 3 RED digital input data; bit 5
R4 4 RED digital input data; bit 4
R3 5 RED digital input data; bit 3
R2 6 RED digital input data; bit 2
R1 A RED digital input data; bit 1
RO 8 RED digital input data; bit 0 (LSB)
Vssp1 9 digital supply ground 1
Voop1 10 digital supply voltage 1
SYNC 11 composite sync control input; for GREEN channel only (active LOW)
BLANK 12 composite blank control input (active LOW)
G7 13 GREEN digital input data; bit 7 (MSB)
G6 14 GREEN digital input data; bit 6
G5 15 GREEN digital input data; bit 5
G4 16 GREEN digital input data; bit 4
G3 17 GREEN digital input data; bit 3
G2 18 GREEN digital input data; bit 2
G1 19 GREEN digital input data; bit 1
GO 20 GREEN digital input data; bit 0 (LSB)
CLKR 21 RED clock input
CLKG 22 GREEN clock input
CLKB 23 BLUE clock input
B7 24 BLUE digital input data; bit 7 (MSB)
B6 25 BLUE digital input data; bit 6
B5 26 BLUE digital input data; bit 5
B4 27 BLUE digital input data; bit 4
B3 28 BLUE digital input data; bit 3
B2 29 BLUE digital input data; bit 2
B1 30 BLUE digital input data; bit 1
BO 31 BLUE digital input data; bit 0 (LSB)
Vppp2 32 digital supply voltage 2
Vssp2 33 digital supply ground 2
VRer 34 decoupling input for reference voltage
VbpAt1 35 analog supply voltage 1
ouTB 36 BLUE analog output
Vssai 37 analog supply ground 1
IREEA 38 reference current input for internal reference
Vbpa2 39 analog supply voltage 2
ouTG 40 GREEN analog output
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Product specification

Triple 8-bit video digital-to-analog TDA8772: TDAGT72A
converter
SYMBOL PIN DESCRIPTION
IReEFB 41 reference current input for output buffers
Vssa2 42 analog supply ground 2
Vppas 43 analog supply voltage 3
OUTR 44 RED analog output

[39] VDDA2
38] |REFA

[40] outa

index

COrnery
R7 (1] 33] Vssp2
Re [2] 32] VpoD2
Rs [3] 31] BO
R4 [4] zgﬂ B1

[ 44] OUTR
[43] VppA3
42] Vssaz
[41] 'reF
[37] Vssat
[36] ouTB
[35] VDDAT
[34] VRer

R3 5] 29] B2
Rz [6] TDA8772 28] B3
R1 [7] 27] B4
Ro 8] 26] B5

Vssp1 [} 25] B6
Vopo1 [10] 24] B7
Svne [11] 23] cLke

MBB660 - 3

BIANK [12]
a7 [13]
a6 [14]
G5 [15]
G4 [16]
a3 [17]
G2 [18]
a1 [19]
Go [29]

CLKR [21]
cLKa [22]

Fig.3 Pin configuration.
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Triple 10-bit video Digital-to-Analo
P 9 9 TDA8775
Converter (DAC)
FEATURES APPLICATIONS
* 10-bit resolution e General purpose high-speed digital-to-analog
conversion

e Sampling rate up to:

— 50 MHz for normal mode; R = 37.5 Q

— 35 MHz for LOW power mode; R = 150 Q
Internal current reference

o Digital TV
o Graphic display
o Desktop video processing.

Current reference selector for:

— normal mode, R = 37.5 Q (typ.)
— low-power mode, R = 150 Q (typ.) The TDA8775 consists of three 10-bit video
Digital-to-Analog Converters (DACs). They convert the
digital input signals into current outputs at a maximum

GENERAL DESCRIPTION

No deglitching circuit required

e SYNC and BLANK control inputs conversion rate of 50 MHz.
% 0:66 ¥ output voltage range an red and biue ehannels The DACs are based on current source architecture with
1V output voltage range on green channel selectable current reference.

(including sync) ; ; :
bie— ) The devices are fabricated in a 5 V CMOS process that
* BLANK control input on the 3 channels ensures high functionality with low power dissipation.

e + 5V power supply.

QUICK REFERENCE DATA

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Vppa analog supply voltage 4.5 5.0 5.5 Vv
Vpop digital supply voltage 4.5 5.0 5.5 Vv
Ioba analog supply current SLT=1; R =375Q - 67 tbf mA

SLT=0; R.=150 Q - 16 tbf mA
lobp digital supply current SLT=1; R.=875Q - 15 tbf mA

SLT=0; R. =150 Q - 10 tbf mA
INL DC integral non-linearity - *1 *2 LSB
DNL DC differential non-linearity - 0.7 +1.0 LSB
felk(max) maximum clock frequency SET=1; R.=87.5 Q 50 - - MHz

SLT=0; R.=150 Q 35 ~ - MHz
Piot total power dissipation SLT =1; B.=87.6 Q; - 410 tbf mwW

fo = 50 MHz

SLT =0; R_ =150 Q; - 130 tbf mwW

felk = 35 MHz

ORDERING INFORMATION

TYPE PACKAGE
NUMBER | NAME DESCRIPTION VERSION
TDA8775G | LQFP48 | plastic low profile quad flat package; 48 leads; body 7 x 7 x 1.4 mm SOT313-2
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Triple 10-bit video Digital-to-Analog

Converter (DAC)
BLOCK DIAGRAM
VppAt  VDDA2 VDDA Voop1  Vbpb2
|38 [41 |45 [11 [37
red 107
digital inputs —»——— L 4
(bits RO to R3)
LSB )
TDA8775 DECODER + CLK
digit:iiputs 61 iﬁ el | re 41 ,outh
(bits R4 to RY)
green |
digital inputs —»——zﬂ [ 4
(bits GO to G3) |
LSB .
DECODER 2
green 6
ik 20-15 MSB CURRENT
digital inputs ———— 44 =
(bits G4 10 G9) ¢ DECODER SOURCE » OUTG
blue I R vssas
digital inputs +ﬂ [ 4
(bits BO to B3) l @
{——— vssa2
LSB .
DECODER =
R vssat
I
digitzluir?puts —p— 1101526 |:%_—_> DE:‘:"SSER %%F:JF:?ECNET 421, outs
(bits B4 to BY)
BLANK 14 |
control input —- CONTROL CURRENT
— 13
e —> REGISTER REFERENCE
control input

48 39 Tho 6| yocons
t 1 |

SLT reference current Vggp1 Vsspe
decoupling input

(Iref)

Fig.1 Block diagram.
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Triple 10-bit video Digital-to-Analog

Converter (DAC) MR

PINNING
SYMBOL PIN DESCRIPTION

R9 1 red digital input data; bit 9 (MSB)
R8 2 red digital input data; bit 8
R7 3 red digital input data; bit 7
R6 4 red digital input data; bit 6
R5 5 red digital input data; bit 5
R4 6 red digital input data; bit 4
R3 7 red digital input data; bit 3
R2 8 red digital input data; bit 2
R1 9 red digital input data; bit 1
RO 10 red digital input data; bit 0 (LSB)
Vbop1 1 digital supply voltage 1
Vssp1 12 digital supply ground 1
SYNC 13 composite sync control input; for green channel only (active LOW)
BLANK 14 composite blank control input (active LOW)
G9 15 green digital input data; bit 9 (MSB)
G8 16 green digital input data; bit 8
G7 17 green digital input data; bit 7
G6 18 green digital input data; bit 6
G5 19 green digital input data; bit 5
G4 20 green digital input data; bit 4
G3 21 green digital input data; bit 3
G2 22 green digital input data; bit 2
G1 23 green digital input data; bit 1
GO 24 green digital input data; bit 0 (LSB)
CLK 25 clock input
B9 26 blue digital input data; bit 9 (MSB)
B8 27 blue digital input data; bit 8
B7 28 blue digital input data; bit 7
B6 29 blue digital input data; bit 6
B5 30 blue digital input data; bit 5
B4 31 blue digital input data; bit 4
B3 32 blue digital input data; bit 3
B2 33 blue digital input data; bit 2
B1 34 blue digital input data; bit 1
BO 35 blue digital input data; bit 0 (LSB)
Vsspz 36 digital supply ground 2
Vbpp2 37 digital supply voltage 2
Vbpat 38 analog supply voltage 1
lret 39 decoupling pin for reference current
Vssat 40 analog supply ground 1
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Preliminary specification

Triple 10-bit video Digital-to-Analog

Converter (DAC) TERere
SYMBOL PIN DESCRIPTION
Vbpaz 4 analog supply voltage 2
ouTB 42 blue analog output
Vssaz 43 analog supply ground 2
OuUTG 44 green analog output
Vbpas 45 analog supply voltage 3
OUTR 46 red analog output
Vssas 47 analog supply ground 3
SLT 48 mode selection; normal mode, R = 37.5 Q (active HIGH); low power mode,
RL = 150 Q (active LOW)
(] o o [V - o
[g1[51[e][2] =] [=lS] [s][S] (3] [81[8]
(O
Ro [1] [36] Vssp2
Re [2] 35] BO
R7 [3] [34] B1
R6 [4 | 33] B2
Rs [5 | 32] B3
RlE TDA8775 B
Ra[7] [30] BS
R2 [8] 20] B6
R1[9] 28] B7
RO [10] 27] B8
Vopo1 [11] 2] 89
Vssp1 [12] [25] cLK
FEEE R EE
‘52‘8888858868 MGEdEs
53]
Fig.2 Pin configuration.
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10-bit, 1000 Msps Digital-to-Analog
Converter (DAC)

FEATURES

10-bit resolution

Conversion rate up to 1000 MHz
10K/100K ECL input levels

Internal reference voltage generator

No deglitching circuit required

Internal input register
Power dissipation only 925 mW (typical)

Internal 50 Q output load (connected to the analog
ground)

Very few external components required.

QUICK REFERENCE DATA

Product specification

TDA8776A

APPLICATIONS

High-speed digital-to-analog conversion for:
¢ High resolution video and graphics

¢ Direct digital synthesis (DDS)

e Telecommunication

¢ High-speed modems.

GENERAL DESCRIPTION

The TDA8776A is a 10-bit Digital-to-Analog Converter
(DAC) for high resolution video and other high frequency
applications. It converts the digital input signal into an
analog output voltage at a maximum conversion rate of
1000 Msps. No external reference voltage is required and
all digital inputs are 10K/100K-ECL compatible.

SYMBOL PARAMETER CONDITIONS MIN. TYP. | MAX. | UNIT
VEEA analog supply voltage -5.46 |[-520 |-494 |V
Veep digital supply voltage -546 |[-520 |-494 |V
Vg input stages digital supply note 1 -5.46 |[-5.20 |-494 |V

voltage
leea analog supply current note 1 - 108 145 mA
leep digital supply current note 1 - 60 85 mA
legl input stages digital supply note 1 - 10 15 mA
current
Vout - VouT full-scale analog output voltage | notes 1 and 2; Z, =50 Q 1.7 2.0 2.5 \
(peak-to-peak value)
INL DC integral non-linearity note 3 - +0.3 +0.5 LSB
DNL DC differential non-linearity note 3 - +0.2 +0.45 |[LSB
felk(max) maximum clock frequency 1000 - - MHz
ts1 settling time (differential) 10% to 90% full scale; Fig.9 | — 0.5 - ns
Piot total power dissipation - 925 - mwW
Notes

1. DO to D9 connected to either HIGH or LOW level, CLK is HIGH and CLK is LOW.

2. The analog output voltages (Voyt and VguT) are negative with respect to AGND (see Table 1). The external output
resistance between AGND and each of these outputs is typically 50 Q.

3. A warm-up time is necessary to reach optimal performances.

ORDERING INFORMATION

PACKAGE
TYPE NUMBER
NAME DESCRIPTION VERSION
TDA8776AK PLCC28 plastic leaded chip carrier; 28 leads SOT261-2
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Philips Semiconductors Product specification

10-bit, 1000 Msps Digital-to-Analog

TDA8776A
Converter (DAC)
BLOCK DIAGRAM
D9 D8 D7 D6 D5 D4 D3 D2 D1 DO IGND
|
2 27 [0 [19 16 [17 [16 15 [ia 13 P
25
[ ECL BUFFERS | —1 VEmI
a COLUMN DECODER I
DGND2
iT“' t ¥ 1111

LE : L AGND2
DEFS%VDVER _L:: 1 1 _] 1 —VEEDS
—VEEA

TDA8776A

2 T [3 |4 9 s 16
T L I X O I
DGND1  AGND1 Veep1 Veep2 Voutz Vouti Vourt Voutz  CLK  CLK

MBE581

Fig.1 Block diagram.

1996 Jun 04 321



Philips Semiconductors

Product specification

10-bit, 1000 Msps Digital-to-Analog

Converter (DAC) VIR Pt
PINNING
SYMBOL | PIN DESCRIPTION SYMBOL | PIN DESCRIPTION
e 1 | not connected D2 15 | data input; bit 2
DGND1 2 |digital ground 1 D3 16 |data input; bit 3
Veep1 3 | digital supply voltage 1 (-5.2 V) D4 17 | data input; bit 4
VEED2 4 | digital supply voltage 2 (-5.2 V) D5 18 | data input; bit 5
AGND1 5 |analog ground 1 D6 19 |data input; bit 6
VouT1 6 |analog voltage output 1 D7 20 |data input; bit 7
Vout2 7 |analog voltage output 2 D8 21 |data input; bit 8
VouTt 8 | complementary analog voltage D9 22 | data input; bit 9 (MSB)
output 1 n.c. 23 | not connected
Voutz 9 | complementary analog voltage Veea 24 | analog supply voltage (-5.2 V)
aup e VEg 25 | input supply voltage for ECL input
AGND2 | 10 |analog ground 2 buffers (-5.2 V)
Veeps 11_| digital supply voltage 3 (-5.2 V) CLK 26 | complementary clock input
IGND 12 | input ground for ECL input buffers CLK 27 | clock input
Y 13 | data input; bit 0 (LSB) DGND2 | 28 |digital ground 2
D1 14 | data input; bit 1
111
A EPEL
EIRIRISIRINIE
/ @
AGND1 [ 5] 25] V gl
Vouri [6] 24] VEEa
Vourz [7] 23] ne.
Vouri [8] TDA8776A 22] D9
VouTs [9] 21] Ds
AGND2 [10] 20] D7
Veeps [11] [ 19] D6
22l 2B veesse
2 8z88238 8
]
Fig.2 Pin configuration.
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10-bi .
0-bit converter |nt¢-erface (ADC/DAC) for TDA8779
quadrature transceiver

FEATURES GENERAL DESCRIPTION
e Two 10-bit ADCs with multiplexed outputs The TDA8779 contains two 10-bit high speed ADCs and
o Two 10-bit DACs with multiplexed inputs two 10-bit DACs for wireless communication (for use in

) transceiver modules). This device converts two analo
Sampling rate for the ADCs and DACs up to 20 MHz input signals (chanm)als I and Q) and digital inputs .
Digital outputs (for the ADC) and inputs (for the DAC) (DO to D9) at a maximum sampling rate of 20 MHz.

are TTL/CMOS compatible (2.7 to 5.5 V) The input bias voltages for the analog input voltages are
Internal reference voltage regulator provided internally at the middle code. The analog input
and output voltages are AC coupled.

Power dissipation 520 mW

Standby mode. The data sampling is performed on the rising edge of the
clock for ADCs and DACs.

APPLICATIONS All reference voltages are generated internally.

Wireless communication.

QUICK REFERENCE DATA

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT

Veeat analog supply voltage for the 475 |[5.0 5.5 Vv
ADC part

Veepi digital supply voltage for the 475 |50 5.5 \
ADC part

Vceaz analog supply voltage for the 475 |50 5.5 \
DAC part

Veepe digital supply voltage for the 475 |5.0 5:5 \Y
DAC part

Veceo output stage supply voltage 2.7 3.0 55 \Y

Icca analog supply current - 71 - mA

lcco digital supply current B 31 - mA

lcco output stage supply current ramp input; fo k = 20 MHz - 2 = mA

foLkapcymax | maximum clock frequency for 20 - - MHz
the ADC part

INLA integral non linearity for the full-scale; ramp input; - +2 - LSB
ADC part fouk = 20 MHz

DNLA differential non linearity for 50% full-scale; ramp input; - +0.3 |- LSB
the ADC part fouk = 20 MHz

foLkpAc)max | maximum clock frequency for 20 - - MHz
the DAC part

INLD integral non linearity for the full-scale; ramp input; - 12 - LSB
DAC part foLk = 20 MHz

DNLD differential non linearity for full-scale; ramp input; - +0.75 |- LSB
the DAC part fok = 20 MHz

Prot total power dissipation - 520 - mwW
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10-bit converter mtgrface (ADC/DAC) for TDAS779
quadrature transceiver

ORDERING INFORMATION

TYPE PACKAGE
NUMBER NAME DESCRIPTION VERSION
TDA8779H QFP44 | plastic quad flat package; 44 leads (lead length 1.3 mm); SOT307-2
body 10 x 10 x 1.75 mm
BLOCK DIAGRAM
Veeat DEC1 DEC2 DEC3 VCCD1 DGND!1 STDBYA
| | | | |
7 2 3 5 31 28 29
| 2o j | it [
INPUT REFERENCE
BIAS [ | REGULATOR TDA8779
| I B
INI[4 10-BIT 10 r‘__ OE
= ADC
10 10 34-43
I | MUX BUFFER > DOA to D9A
INQj6 10-BIT 10 | LATCHES ”
. ADC =% B —1— Vceo
t l %
1 <« CLKA
AGND1 ——Ff 50
+ ] < CLKD
BUFFER
9 0.8 | 10 | LATCHES 881 OGND
ouTl ——< +— S
N
L. 10, &2 bopto 9D
BUFFER | BUFFER -
Ty T L B I— e
I
13 REFERENCE
AGNDz—1=—H REGULATOR
|s tio T2 |14 is |27
Vcoaz DEC4 DEC5 Veeb2 DGND2 STDBYD MGGO75
Fig.1 Block diagram.
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Objective specification

10-bit converter interface (ADC/DAC) for

. TDA8779
quadrature transceiver

PINNING

SYMBOL | PIN DESCRIPTION SYMBOL | PIN DESCRIPTION

AGND1 1 |analog ground 1 DI9D 24 | multiplexed input for the DACs; bit 9

DECH 2 | decoupling input 1 DGND2 25 |digital ground 2

DEC2 3 | decoupling input 2 CLKD 26 |transmission block clock

INI 4 |1 channel ADC input STDBYD | 27 |power standby for the DAC part

DEC3 5 | decoupling input 3 (active HIGH)

INQ 6 | Q channel ADC input DGND1 | 28 |digital ground 1

T 7 | analog supply voltage 1 for ADC part STDBYA | 29 |power standby for the ADC part
(+5 V) (active HIGH)

Veeaz 8 | analog supply voltage 2 for DAC part CLKA 30_| reception block clock
(+5V) Veeps 31 | digital supply voltage 1 for ADC part

ouTI 9 |l channel DAC analog output s #5V)

DEC4 10 | decoupling input 4 OE 32 | ADCs digital output enable

ouTQ 11 | Q channel DAC analog output {@-gtate-output); (actlve LOW)

DEC5 12 | decoupling input 5 QaND o4 input/outpu.t groare -

AGND2 13 |analog ground 2 DOA 34 (landQ d?gftal outputs; bft 0

Veepe 14 | digital supply voltage 2 for DAC part D1A b bl L
(+5V) D2A 36 |land Q digital outputs; bit 2

DOD 15 | multiplexed input for the DACs; bit 0 D3A 37 _|I'and Q digital outputs; bit 3

D1D 16 | multiplexed input for the DACs; bit 1 D4A 38 |land Q digital outputs; bit 4

D2D 17 | multiplexed input for the DACs; bit 2 D5A 39 |land Q digital outputs; bit 5

D3D 18 | multiplexed input for the DACs; bit 3 D6A 40 |l and Q digital outputs; bit 6

D4D 19 | multiplexed input for the DACs; bit 4 D7A 41 | l'and Q digital outputs; bit 7

D5D 20 | multiplexed input for the DACs; bit 5 D8A 42 |land Q digital outputs; bit 8

D6D 21 | multiplexed input for the DACs; bit 6 D9A 43 |land Q digital outputs; bit 9

D7D 22 | multiplexed input for the DACs; bit 7 Veco 44 | output supply voltage (2.7 10 5.5 V)

D8D 23 | multiplexed input for the DACs; bit 8

1996 Sep 18 325




Philips Semiconductors

Objective specification

10-bit converter interface (ADC/DAC) for

quadrature transceiver

TDA8779

AGND1 [1]
DEC1 [2]
DEC2 [3]

N [4]
DEC3 [5 |
INQ [6]

Veeat [7]

Veeaz [8]
ouTl 9]
DEC4 [10]
outa [11]

44] Veco

[43] Do

[42] DsA
[41] D7A
40] D6A
39] D5A
[38] D4A
[37] D3A
36] D2A
35] D1A

34] DoA

TDA8779H

@ OGND

32] OE

E] Veebd
[30] CLKA
[20] STDBYA
[28] DGND1
@ STDBYD
[26] cLKD
[25] DGND2
24]
23]

D9D
D8D

pecs [12]

AGND2 [13]

Veeb2 E
pop [15]
1D [16]
p2p [17]
D3D [18]
p4p [19]
05D [20]
6D [21]
D7D [22]

Fig.2 Pin configuration.

MGGO74
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10-bit analog-to-digital interface for
CCD cameras

FEATURES

¢ Correlated double sampling (CDS), AGC, soft clipper,
pre-blanking, 10-bit ADC and reference regulator

included

Fully programmable via a 3-wire serial interface
Sampling frequency up to 18 MHz

e AGC gain from 3.5 dB to 33.5 dB (in 0.1 dB steps)

Programmable soft clipper for white compression

(starting at 40% of the input signal)

s Stand-by mode available for each block for power
saving applications (14 mW)

outputs

6 dB fixed gain analog output for analog iris control
8-bit and 10-bit DAC included for analog settings
Low power consumption of only 400 mW (typ.)

5V operation and 2.5 to 5 V operation for the digital

Active control pulse: TDA8786 = HIGH;

TDA8786A = LOW

TTL compatible inputs, TTL and CMOS compatible

Preliminary specification

TDA8786; TDA8786A

GENERAL DESCRIPTION

The TDA8786; TDA8786A is a 10-bit analog-to-digital
interface for CCD cameras. The device includes a
correlated double sampling circuit, AGC, a soft clipper
circuit and a low power 10-bit analog-to-digital converter
(ADC) together with its reference voltage regulator.

The AGC and soft clipper circuits are controlled by on-chip
DACs via a serial interface.

A 10-bit DAC controls the ADC input clamp level.
A pre-blanking function is also included.

An additional DAC is provided for additional system
controls; its output voltage range is 1.4 V (p-p) which is
available at pin OFD.

APPLICATIONS

e CCD camera systems.

outputs.
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Vecea analog supply voltage 4.5 475 |55 \Y
Veep digital supply voltage 4.5 475 |[5.5 \
Veceo digital outputs supply voltage 2:5 2.6 5.5 \
lcca analog supply current - 73 - mA
lcco digital supply current - 20 - mA
lcco digital outputs supply current folk = 18 MHz; - 1 - mA
C = 20 pF; ramp input
ADCigs ADC resolution - 10 - bits
Vicps(p-p) CDS input voltage (peak-to-peak value) - 400 1200 |mV
Gcps CDS output amplifier gain - 6 - dB
fss(max) maximum clock frequency 18 - - MHz
AGCgyn AGC dynamic range - 30 - dB
S/N total signal-to-noise ratio from CDS input | CDS input = 600 mV (p-p) |- 55 - dB
to ADC output
Piot total power consumption - 440 - mwW
ORDERING INFORMATION
TYPE PACKAGE
NUMBER NAME DESCRIPTION VERSION
Sy LQFP48 plastic low profile quad flat package; 48 leads; body 7 x 7 x 1.4 mm SOT313-2
TDA8786A
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10-bit analog-to-digital interface for

TDA8786; TDA8786A
CCD cameras :

BLOCK DIAGRAM
Vceas DGND2 - Veeco
IN2 INT AGND3 CDSP2 CDSP1  CLPCDS CLK Veep2 O
| | |
47 [46 gs Tas 44 43 42 41 go ,39 38 |37
v y \ 4 W .
I Y 36
TRACK- | | TRACK- | | TRACK- cLock B~ oanp
AND-HOLD | | AND-HOLD [ | AND-HOLD GENERATOR
I ] [ &
TRACK- | | TRACK- > D9
AND-HOLD || AND-HOLD
19 sl >34 g
STGE CLAMP [
5
AGND1— 33
B o
TDA8786 32
TDA8786A L2 D6
AMPOUT —« “6dB 5
> D
PBK — %> OUTPUTS ’
| 108ITADC [ 5 FreR
AGCOUT —~ SORF AGC >3 04
CLIPPER
1
CLPOPB ——+———
F :29 D3
ref1
4 OPTICAL |
PBIN ——> BLACK ' 9-BIT DAC al
CLAMP ~ B D2
6
oot J y
g 4-BITDAC [— > D1
PBOUT ——<—<}
abcin—1S 26
" > DO
Eﬁ— DGND1
10-BIT DAC I [ 8-BIT DAC |—1— OFDOUT
11 REGULATOR e
CLPADG _@MP I INTERFACE
A b 4 . & A
12 13 14 |15 16 |17 [18 |23 |22 |21 |20 | 24
| [
DACOUT ‘ Vceaz VRT STDBY SEN | SDATA Veept Mozl
Vief AGND2 Veg  DECt SCLK

Fig.1 Block diagram.
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Preliminary specification

10-bit analog-to-digital interface for
CCD cameras

TDA8786; TDA8786A

PINNING
SYMBOL PIN DESCRIPTION

CLPOPB 1 optical black clamp control pulse input (active HIGH for TDA8786, active LOW for TDA8786A)

PBK 2 pre-blanking control pulse input; if PBK is HIGH (LOW) the signal is replaced by the optical
black level for TDA8786 (TDA8786A)

OFDOUT 3 analog output of the additional 8-bit control DAC (controlled via the serial interface)

AMPOUT 4 CDS amplifier output (fixed gain = +6 dB)

AGND1 5 analog ground 1

Vceat 6 analog supply voltage 1

AGCOUT 7 AGC and soft clipper amplifier signal output

PBIN 8 optical black clamp and pre-blanking block signal input (from AGCOUT via a capacitor)

PBOUT 9 optical black clamp and pre-blanking block signal output

ADCIN 10 ADC analog signal input (from PBOUT or AGCOUT via a capacitor)

CLPADC b clamp control input for ADC analog input signal clamp (active HIGH for TDA8786 and active
LOW for TDA8786A)

Vet 12 ADC input clamp reference voltage (normally connected to pin VRB or DACOUT)

DACOUT 13 DAC output for ADC clamp level

AGND2 14 analog ground 2

Veeaz 15 analog supply voltage 2

VRe 16 ADC reference voltage (BOTTOM) code 0

VRt 17 ADC reference voltage (TOP) code 1023

DEC1 18 decoupling 1 (decoupled to ground via a capacitor)

STGE 19 CDS offset storage

SDATA 20 serial data input for the 4 control DACs (9-bit DAC for AGC gain, 4-bit DAC for soft clipper;
additional 8-bit DAC for OFD output voltage; 10-bit DAC for ADC clamp level and the stand-by
mode per block; see Table 1)

SCLK 21 serial clock input for the control DACs and their serial interface; see Table 1

SEN 22 enable input for the serial interface shift register (active when SEN = logic 0); see Table 1

STDBY 23 stand-by control pin (active HIGH); all the output bits are logic 0 when stand-by is enabled

Veeps 24 digital supply voltage 1

DGND1 25 digital ground 1

DO 26 ADC digital output 0 (LSB)

D1 27 ADC digital output 1

D2 28 ADC digital output 2

D3 29 ADC digital output 3

D4 30 ADC digital output 4

D5 31 ADC digital output 5

D6 32 ADC digital output 6

D7 33 ADC digital output 7

D8 34 ADC digital output 8

D9 35 ADC digital output 9 (MSB)

OGND 36 digital output ground

1997 May 20
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10-bit analog-to-digital interface for

TDA8786; TDA8786A

CCD cameras

SYMBOL PIN DESCRIPTION
Veceo 37 digital output supply voltage
OE 38 output enable (LOW: digital outputs active; HIGH: digital outputs high impedance)
Veepe 39 digital supply voltage 2
DGND2 40 digital ground 2
CLK 41 ADC clock input
CLPCDS 42 CDS clamp control input (active HIGH for TDA8786; active LOW for TDA8786A)
CDSP1 43 CDS control pulse input 1 (active HIGH for TDA8786; active LOW for TDA8786A)
CDSP2 44 CDS control pulse input 2 (active HIGH for TDA8786; active LOW for TDA8786A)
Veeas 45 analog supply voltage 3
IN1 46 input signal 1 from CCD (usually black channel)
IN2 47 input signal 2 from CCD (usually video channel)
AGND3 48 analog ground 3

]
3 28 5 8 8 8 o
z O @ Z QO
g9z f882342 8L
B [5] e 2 Bl S =] B 5]
'l
cLpopB [ 1] [36] 0GND
pBK [2] 35] Do
orFpouT [3] [34] D8
AMPOUT [ 4| 33] D7
AGND1 [5 | 32] D6
Voot [6] TDA8786 Bl
AGcouT [7] TDA8786A 30] D4
PBIN [ & | 20] D3
PBOUT [ | 28] D2
ADCIN [10] 27] D1
CLPADC [11] 26] DO
Vret [12] [25] DGND1
[ =]lef {2l =] =] 12] 8] [s] [a] [&] 3]
Sg’ 2 5 1l |5 & S

Fig.2 Pin configuration.
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8-bit, 40 Ms!)s. 2.7 t0 5.5 V universal TDA8790
analog-to-digital converter

FEATURES APPLICATIONS

e 8-bit resolution High-speed analog-to-digital conversion for:
e Operation between 2.7 and 5.5 V ¢ Video data digitizing

e Sampling rate up to 40 MHz e Camera

e DC sampling allowed e Camcorder

¢ High signal-to-noise ratio over a large analog input e Radio communication.

frequency range (7.3 effective bits at 4.43 MHz

full-scale input at fox = 40 MHz) GENERAL DESCRIPTION

o CMOS/TTL compatible digital inputs and outputs
The TDA8790 is an 8-bit universal analog-to-digital

converter (ADC) for video and general purpose
applications. It converts the analog input signal from

2.7 10 5.5 V into 8-bit binary-coded digital words at a
maximum sampling rate of 40 MHz. All digital inputs and
outputs are CMOS/TTL compatible. A sleep mode allows
reduction of the device power consumption down to 4 mW.

o External reference voltage regulator
o Power dissipation only 30 mW (typical)

e Low analog input capacitance, no buffer amplifier
required

¢ Sleep mode (4 mW)
¢ No sample-and-hold circuit required.

QUICK REFERENCE DATA

SYMBOL PARAMETER CONDITIONS MIN. TYP. | MAX. | UNIT
Vopa analog supply voltage 2.7 33 5.5 \
Vopp digital supply voltage 27 3.3 55 \
Vbbo output stages supply voltage 25 3.3 5.5 \
AVpp supply voltage difference

Vopa — Vooo -02 |- +02 |V
Vbop - Vopo -0.2 - +2.25 |V
IbbA analog supply current = 4 6 mA
Ipop digital supply current - 5 8 mA
lopo output stages supply current | fox = 40 MHz; C| = 20 pF; - 1 2 mA
ramp input
INL integral non-linearity foik = 40 MHz; ramp input - +0.5 +0.75 |[LSB
DNL differential non-linearity fok = 40 MHz; ramp input - +0.25 |05 LSB
felk(max) maximum clock frequency 40 - - MHz
Piot total power dissipation Vopa = Voop =Vppo =33V |- 30 58 mW
ORDERING INFORMATION
TYPE PACKAGE
NUMBER NAME DESCRIPTION VERSION
TDA8790M SSOP20 plastic shrink small outline package; 20 leads; body width 4.4 mm SOT266-1
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8-bit, 40 Msps 2.7 to 5.5 V universal

analog-to-digital converter
BLOCK DIAGRAM
IVDDA CLK ‘VDDD
F ;
CLOCK DRIVER 2]
TDA8790 4 SLEEP
VRT |10
_—ﬂ_“l v v
19| D7
> MSB
RLaD ,181D6
. 17| D5
analog 1K ANALOG -TO - DIGITAL = N cMos >
voltage input CONVERTER 2 LSGHES > outputs |p18]D4
15| D3 data outputs
Vv >
b 14| D2
13| D1
,12]1D0  JLsB
4 2
Vgre|7 %« Voo
T

E\jn ?4
’VSSA 7LVs;so J’Vssm MBEs02

analog output digi{al
ground ground  ground

Fig.1 Block diagram.
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8-bit, 40 Msps 2.7 to 5.5 V universal

b TDA8790
analog-to-digital converter
PINNING
SYMBOL | PIN DESCRIPTION
CLK 1 | clock input
SLEEP 2 | sleep mode input
Vbop 3 | digital supply voltage (2.7 to 5.5 V)
Vssp 4 |digital ground CLK E U @ Vopo
Vbpa 5 |analog supply voltage (2.7 to 5.5 V) steep [2] 7] o7
Vssa 6 |analog ground Yisa[E] ] os
VR 7 | reference voltage BOTTOM input
Vam 8 |reference voltage MIDDLE Vssp[4] 17] o
vV, 9 |analog input voltage Vooa [5] S 6] D4
Var 10 | reference voltage TOP input Vssa [6] [15] D3
Vsso 11 | digital output ground Vee [7] [14] D2
Do 12 | data output; bit 0 (LSB) Vem (2] 73] o1
D1 13 | data output; bit 1 v, E 73] 0o
D2 14 |data output; bit 2 Yerr i ] Vsso
D3 15 |data output; bit 3
D4 16 |data output; bit 4 L=l
D5 17 | data output; bit 5
D6 18 |data output; bit 6
D7 19 | data output; bit 7 (MSB)
Vooo 20 | positive supply voltage for output Fig.2 Pin configuration.
stage (2.7t0 5.5 V)
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PAL/NTSC/SECAM decoder/sync processor TDA9160
R T e e A e D e A B T M R S T e T R A R

FEATURES

e Multistandard PAL, NTSC and
SECAM

e 12C-bus controlled

e |2C-bus addresses can be selected
by hardware

o Alignment free
e Few external components

o Designed for use with baseband
delay lines

o Integrated video filters

e Horizontal and vertical drive output
o East-West correction drive output
e Two CVBS inputs

e S-VHS input

o Vertical divider system

e Hj synchronization pulse

e Two level sandcastle pulse

GENERAL DESCRIPTION

The TDA9160 is an 12C-bus
controlled, alignment-free
PAL/NTSC/SECAM
decoder/processor. The device
contains horizontal and vertical drive
outputs and an east-west correction
drive circuit. The TDA9160 has been
designed for use with baseband
chrominance delay lines and
DC-coupled vertical and east-west
output circuits.

The device has three inputs, two for
CVBS and one for S-VHS. The main
signal is available at the luminance
and colour difference outputs and,
also, at the TXT output
(unprocessed). The signal at the PIP
output can be selected independently
from the main signal.

The circuit provides a drive pulse for
the horizontal output stage, a
differential sawtooth current for the
vertical output stage and an east-west

drive current for the EW output stage.
These signals can be used to provide
geometry correction of the picture. A
two level sandcastle pulse and an Ha
pulse are made available for
synchronization purposes

.The 12C-bus address of the TDA9160
can be programmed by hardware.

horizontal horizontel npt  eost-west EMT tracking
sarial dato serial clock horizomtol sondcastie fiybock drive vertical QaTemt  drive ‘over -vokage
input/output  input PLL titter ouput  Hy o sawtooth reference OWpu protection
3. i > 3 4 i rY ik e ry 1
51 t[ 21 ] [ vol tsL m[ nl vzl 17 141
15 .
12caus VERTICAL VERTICAL GEOMETRY verticol drive A
INTERF ACE sYnC e Rpse SAWTDOTH PROCESSOR lical drive B
18
1
SYNC ORI ZONTAL V0ENTIF |~
e 2 e TDAS160 CATION
5 SEPARATOR| PLL
it
S-vHS 23 32| SECAM reference
ingak 2 1 [ 5
CVBS2 input H— CLOCHE SECAM T
b 26 SwiTeH acc FOCTRL DENODU~ e
CVBS1 input _y e T—‘I LATOR ; ey
tolotext |25 hd 53 fiter reference
oupt * J } decopling
3 { CHROMI~ PAL/NTSC
NANCE PLL DENOOU-
swiTeH BANDPASS I LATOR
B =
pictwe—in- {20 "~k 29 PLL
picture output laop filter
i [
i ais L—4 oeLar e [
a7 98 % 1 1 31 30
——t—+ - 5
onolog  anclog  digital positive supply w- second  oterence
. -
oround  ground  ground TR owel ineut 2001
Fig.1 Block diagram.
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PAL/NTSC/SECAM decoder/sync processor TDA9160

QUICK REFERENCE DATA

SYMBOL PARAMETER CONDITIONS | MIN. | TYP. | MAX. | UNIT
Vee positive supply voltage 72 |80 |88 \
lcc supply current - 50 |- mA
Va4 26(p-p) | CVBS input voltage (peak-to-peak value) - 1.0 |- Vv
V23(p-p) S-VHS luminance input voltage (peak-to-peak value) - 1.0 |= \'
V22(0-p) S-VHS chrominance burst input voltage (peak-to-peak = 013 |- \
value)
Vi(p-p) luminance output voltage (peak-to-peak value) - 0.45 |- \
Vo5(p-p) teletext output voltage (peak-to-peak value) - 10 |- \Y
Va(p-p) chrominance output voltage —(R-Y) (peak-to-peak value) | PAL/NTSC - 525 |- mV
Vao(p-p) chrominance output voltage —(R-Y) (peak-to-peak value) | SECAM - 1.05 |- Vv
V3(p-p) chrominance output voltage —(B-Y) (peak-to-peak value) | PALUNTSC - 665 |- mV
V3(p-p) chrominance output voltage —(B-Y) (peak-to-peak value) | SECAM - 1.33 |- \
Vio Ha output voltage - 5.0 |- \
l1s,16(p-p) | vertical drive output current (peak-to-peak value) = 1 = mA
l1g horizontal drive output current - - 10 mA
l47 EW drive output current - - 0.9 mA
Ve sandcastle clamping voltage level - 45 |- \
Ve sandcastle blanking voltage level - 25 |- \
ORDERING INFORMATION
EXTENDED TYPE PACKAGE
NUMBER PINS PIN POSITION MATERIAL CODE
TDA9160 32 SDIL plastic SOoT232(1

Note
1. SOT232-1; 1996 December 2.
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PAL/NTSC/SECAM decoder/sync processor TDA9160
PINNING
SYMBOL | PIN DESCRIPTION
Y 1 | luminance output
—(R-Y) 2 | chrominance output
—(B-Y) 3 | chrominance output
SCL 4 | serial clock input
U SDA 5 |serial data input/output
SEC
g E: E ol SC 6 |sandcastle output
~(R=-Y) 7] [31] xTAL2 Ve 7 | positive supply input
~(B-Y) [: E XTAL DEC 8 | positive supply decoupling
DGND 9 |digital ground
4 PLL
se. (4] R Ha 10 | horizontal acquisition
SOA (3] :[l FiLT ot synchronization pulse
sc (5] [77] AGND2 Visaw 11 | vertical sawtooth
Iref 12 |input current reference
Vee LT 28] cvest AGND1 13 |analog ground
pec (B TDA9160 [E] txr EHT/PROT | 14 |EHT tracking and over-voltage
tection
DGND [T cves2 pro
e 2] VOUT4 15 | vertical drive output A
na (10 23] svhsy VOUTg 16 | vertical drive output B
Vaow (11 (22 ] SVHSC EWOUT 17 | east-west drive output
- @ 711 WeLL HOUT 18 | horizontal drive output
HFB 19 | horizontal flyback input
AcND1 (17 g PIP PIP 20 | picture-in-picture output
EHT/PROT (74| 19] HFB HPLL 21 | horizontal PLL filter
vouT, (18] (78] HouT SVHSC 22 | S-VHS chrominance input
SVHSY 23 | S-VHS luminance input
VOUT, 1
outg (3¢ [17] ewour CcvBS2 24 | CVBS2 input
MKAQD2 TXT 25 |teletext output
CVBS1 26 | CVBS1 input
AGND2 27 |analog ground
FILT o 28 | filter reference decoupling
PLL 29 | colour PLL filter
XTAL 30 |reference crystal input
Fig.2 Pin configuration, XTAL2 31 |second crystal input
SEC s 32 | SECAM reference decoupling
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Preliminary specification

YUV picture improvement processor based

on histogram modification

TDA9170

FEATURES

¢ Picture content dependent non-linear Y and U, V
processing by histogram analysis

o Adaptive and variable gamma correction controls
e Black and white stretch capabilities
e Transparent [2C-bus control

¢ On-chip window generator for valid histogram
measurement and black detection.

GENERAL DESCRIPTION

The TDA9170 is a transparent analog video processor
with a YUV interface. It offers three main luminance
processing functions any combination of which can be
selected.

The luminance transfer is controlled in a non-linear
manner by the distribution (in 5 discrete histogram
sections) of the luminance values measured in a picture.
As a result, the contrast ratio of the most important parts of
the picture will be improved.

ORDERING INFORMATION

Black restoration is available in the event of a set-up in the
luminance signal. A variable gamma function, after the
histogram conversion, offers the possibility of excellent
brightness control.

To maintain a proper colour reproduction, the saturation of
the U and V colour difference signals are controlled as a
function of the actual non-linearity in the luminance
channel.

The TDA9170 concept has maximum flexibility with the
optional on-board I12C-bus (including hardwired address
select) and window control. The supply voltage is 8 V. The
device is mounted in a 32 pin SDIP envelope.

PACKAGE
TYPE NUMBER
NAME DESCRIPTION VERSION
TDA9170 SDIP32 plastic shrink in-line package; 32 leads (400 mil) SOT232-1
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YUV picture improvement processor based

on histogram modification

TDA9170
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YUV picture improvement processor based

, _— TDA9170
on histogram modification
PINNING
SYMBOL PIN DESCRIPTION
DWS 1 default window select input
VARGAM 2 variable gamma input
AMPNLA 3 amplitude non-linearity input = -
ADGAM 4 adaptive gamma input DWS |I 32] ADR
UIN 5 colour difference U input VARGAM [2] 731 scL
Vet 6 reference supply voltage output |
(+4 V) AMPNLA [3] ' 30] SDA
VIN 7 colour difference V input ‘
AGND 8 analog ground o rl—l 28] ™
Vbpa 9 analog supply voltage uN [ 287 uout
SC 10 | sandcastle input Vref ‘j 27] ot
BOF 11 black offset on/off input \
YIN 12 | luminance input VIN [l—\ 26 voOuT
AMPSEL 13 | amplitude select input AGND [I "75] DGND
TAUBP 14 |time constant black peak Voon [ TDA9170 2 v
TAUBL 15 | time constant black loop ‘ obD
HM1 16 histogram segment memory 1 sc [do | 23] n.c.
HM2 17 histogram segment memory 2
HM3 18 histogram segment memory 3 BRI [22] TAUHM
HM4 19 histogram segment memory 4 YIN [12]] [21] yourt
HM5 20 hlst?gram segment memory 5 ANEEL LT_3_: 207 Hws
YOUT 21 luminance output
TAUHM 22  |time constant histogram TAUBP [14 19 | HM4
measurement loop
n.c. 23 not connected TausL [15_ T 18 ] HM3
Vbob 24 | digital supply voltage (+5 V) HM1 16 ] E HM2
DGND 25 | digital ground 1
VOUT 26 colour difference V output MrABA
DT 27 test option
uouT 28 colour difference U output
™ 29 test option
SDA 30 serial data input/output
(12C-bus)
SCL 31 serial clock input (12C-bus) R —
ADR 32 address select input (12C-bus)

October 1994 339



Philips Semiconductors Preliminary specification
e e L e

20¢.
I1C-bus controllefi BTSC stereo/SAP TDA9852
decoder and audio processor

FEATURES

¢ Quasi alignment-free application due to automatic
adjustment of channel separation via 12C-bus

¢ High integration level with automatically tuned
integrated filters

e Input level adjustment 12C-bus controlled
« Alignment-free SAP processing GENERAL DESCRIPTION

« dbx noise reduction circuit The TDA9852 is a bipolar-integrated BTSC stereo
decoder with hi-fi audio processor (12C-bus controlled) for

e Power suppl
i application in TV sets, VCRs and multimedia.

e |2C-bus transceiver.

Stereo decoder

e Stereo pilot PLL circuit with ceramic resonator,
automatic adjustment procedure for stereo channel
separation, two pilot thresholds selectable via 12C-bus.

Audio processor

e Selector for internal and external signals (line in)

e Automatic volume level control
(control range +6 to —15 dB)

¢ Interface for external noise reduction circuits
¢ Volume control (control range +16 to =71 dB)

¢ Special loudness characteristic automatically controlled
in combination with volume setting (control range 28 dB)

* Audio signal zero crossing detection between any
volume step switching

¢ Mute control at audio signal zero crossing
e Mute control via [2C-bus.

ORDERING INFORMATION

TYPE PACKAGE
NUMBER | NAME DESCRIPTION VERSION
TDA9852 | SDIP42 | plastic shrink dual in-line package; 42 leads (600 mil) SOT270-1
TDA9852H | 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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Preliminary specification

I2C-bus controlled BTSC stereo/SAP

. TDA9852
decoder and audio processor
LICENSE INFORMATION
A license is required for the use of this product. For further information, please contact
COMPANY BRANCH ADDRESS
THAT Corporation Licensing Operations 734 Forest St.

Marlborough, MA 01752
USA

Tel.: (508) 229-2500
Fax: (508) 229-2590

Tokyo Office

405 Palm House, 1-20-2 Honmachi
Shibuya-ku, Tokyo 151

Japan

Tel.: (08) 3378-0915

Fax: (03) 3374-5191

QUICK REFERENCE DATA

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Vee supply voltage 8.0 8.5 9.0 \
lcc supply current - 75 95 mA
Veomp(rms) | iNput signal voltage (RMS value) | 100% modulation L + R; f = 300 Hz | - 250 - mV
Vor,L(rms) | Output signal voltage (RMS value) | 100% modulation L + R; fi = 300 Hz | - 500 - mV
Gia input level adjustment control -3.5 - +4.0 dB
Olcs stereo channel separation fL =300 Hz; fg = 3 kHz 25 35 - dB
THD_ R total harmonic distortion L + R fi=1kHz - 0.2 - %
Vi orms) | signal handling (RMS value) THD < 0.5% 2 - - \
AVL control range -15 - +6 dB
Ge volume control range =71 = +16 dB
Lg maximum loudness boost fi=40 Hz - 17 - dB
S/N signal-to-noise ratio line out (mono); Vo, = 0.5V (RMS)

CCIR noise weighting filter - 60 - dB

(peak value)

DIN noise weighting filter - 73 - dBA

(RMS value)
S/N signal-to-noise ratio audio section; Vo, =2 V (RMS);

gain=0dB

CCIR noise weighting filter - 94 - dB

(peak value)

DIN noise weighting filter - 107 - dBA

(RMS value)
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[2C-bus controlled BTSC stereo/SAP

decoder and audio processor

TDA9852

BLOCK DIAGRAM
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Philips Semiconductors

Preliminary specification

I2C-bus controlled BTSC stereo/SAP

decoder and audio processor

TDA9852

Component list

Electrolytic capacitors £20%,; foil or ceramic capacitors +10%; resistors +5%; unless otherwise specified; see Fig.1.

COMPONENTS VALUE TYPE REMARK
C1 10 uF electrolytic 63V
Cc2 470 nF foil
C3 4.7 uF electrolytic 63V
C4 220 nF foil
C5 10 uF electrolytic 63 V; ligak < 1.5 HA
Cé 2.2uF electrolytic 16V
c7 2.2 uF electrolytic 63V
C8 15 nF foil 5%
C9 15 nF foil 5%
C10 22 uF electrolytic 16V
C11 8.2nF foil or ceramic +5% SMD 2220/1206
C12 150 nF foil +5%
Ci14 150 nF foil 5%
C15 100 uF electrolytic 16V
C16 4.7 uF electrolytic 63V
c17 4.7 uF electrolytic 63V
C18 100 nF foil
C19 10 uF electrolytic 63V
C20 4.7 uF electrolytic 63V
Cc21 47 nF foil +5%
c22 1 uF electrolytic 63V
Cc23 1uF electrolytic 63V
C24 10 uF electrolytic 63 V £10%
C25 10 uF electrolytic 63V £10%
C26 2.2 uF electrolytic 16V
Cc27 2.2 uF electrolytic 63V
c28 4.7 uF electrolytic 63V £10%
C29 2.2 uF electrolytic 16V
C30 8.2 nF foil or ceramic +5% SMD 2220/1206
C34 100 uF electrolytic 16V
C47 220 uF electrolytic 25V
C49 100 nF foil or ceramic SMD 1206
R1 2.2 kQ =
R2 20 kQ -

R3 2.2kQ -
R4 20 kQ —~
R5 2.2kQ -
R6 8.2 kQ - 2%
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Preliminary specification

[2C-bus controlled BTSC stereo/SAP

g TDA9852
decoder and audio processor
COMPONENTS VALUE TYPE REMARK
R7 160 Q - 2%
Q1 CSB503F58 radial leads
CSB503JF958 alternative as SMD
PINNING
PINS
SYMBOL DESCRIPTION
SDIP42 QFP44
OUTL 1 40 output, left channel
LDL 2 41 input loudness, left channel
VIL 3 42 input volume, left channel
EOL 4 43 output effects, left channel
Cav 5 44 automatic volume control capacitor
Vet 6 1 reference voltage 0.5V¢c
Ll 7 2 input line control, left channel
AVL 8 3 input automatic volume control, left channel
SOL 9 4 output selector, left channel
LOL 10 5 output line control, left channel
Crw 7] 6 capacitor timing wideband for dbx
Crs 12 ] capacitor timing spectral for dbx
Cw 13 8 capacitor wideband for dbx
Cs 14 9 capacitor spectral for dbx
VEO 15 10 variable emphasis output for dbx
VEI 16 1 variable emphasis input for dbx
Cnr 17 12 capacitor noise reduction for dbx
Cwm 18 13 capacitor mute for SAP
Cpbec 19 14 capacitor DC-decoupling for SAP
GND 20 - ground
AGND - 15 analog ground
DGND - 16 digital ground
SDA 21 17 serial data input/output (I2C-bus)
SEL 22 18 serial clock input (I2C-bus)
Vee 23 19 supply voltage
COMP 24 20 composite input signal
Veap 25 21 capacitor for electronic filtering of supply
Cpq 26 22 capacitor for pilot detector
Cp2 ar 23 capacitor for pilot detector
CpH 28 24 capacitor for phase detector
Caby 29 25 capacitor for filter adjustment
CER 30 26 ceramic resonator
Cwmo 31 27 capacitor DC-decoupling mono
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Preliminary specification

I2C-bus controlled BTSC stereo/SAP

. TDA9852
decoder and audio processor
PINS
SYMBOL DESCRIPTION
SDIP42 QFP44
Css 32 28 capacitor DC-decoupling stereo/SAP
LOR 33 29 output line control, right channel
SOR 34 30 output selector, right channel
AVR 35 31 input automatic volume control, right channel
LIR 36 32 input line control, right channel
Cps2 37 33 capacitor 2 pseudo function
Cpsi 38 34 capacitor 1 pseudo function
EOR 39 35 output effects, right channel
VIR 40 36 input volume, right channel
LDR 41 37 input loudness, right channel
OUTR 42 38 output, right channel
n.c. - 39 not connected
S =l }——l DE o [ang 5
2 )
25338 &3393 %58 &
12l [¢] [5] (<] [8] [8] [5] [8] [8] [3]
/
Veer [1] 33] Cpsa
uL[2] [32] LIR
AVL[3] [31] AVR
soL[4] 30] SOR
Lo 5] [29] LOR
crw[€] TDA9852H 28] Cgg
crs[7] 27] cyo
cw[8] 26| CER
Cs[9] 25] Capy
VEO [10] [24] Cpyy
Vel [11] 23] Cpo
(=] 2] (=] (2] (2] [5] (=] (2] [8] [S] 18] wnese
£ = 0O 0 O < 4 O& o o
S 853588 5 3¢
B < B8 o =
Fig.2 Pin configuration (QFP-version).
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[2C-bus controlled BTSC stereo/SAP
decoder and audio processor

TDA9852

outtL [1]] U 42] OUTR
oL [2]] 41] LDR
viL 3] 40| VIR
EOL [4| [39] EOR
Cav [5] 38] Cps1
Vrer (6] 37] Cps2
LiL[7] [36] LIR
AVL[8] [35] AVR
soL[9] 34] SOR
Lot [10] 33] LOR
crw [11] TDAgss2 [32]csg
crs [12] [31] Cvo
cw [13] 30] CER
Cs [14] 29] Capy
VEO [15] 28] Cpy
VEI [16] 27] Cpy
one [17] 26] Cp
ou [18] [25] Veap
Cpec [19] 24] comp
GND [20 23] Vg
SDA [21] [22] scL

MHA310

Fig.3 Pin configuration (SDIP-version).

1997 Mar 11 346



Philips Semiconductors

Product specification

1.3 GHz Bidirectional I2C-bus controlled synthesizer

TSA5511

FEATURES

o Complete 1.3 GHz single chip system
e Low power 5V, 35 mA

e 12C-bus programming

¢ In-lock flag

e Varicap drive disable

¢ Low radiation

¢ Address selection for Picture-In-Picture (PIP), DBS
tuner (3 addresses)

¢ Analog-to-digital converter

e 8 bus controlled ports (5 for TSA5511T), 4 current
limited outputs (1 for TSA5511T), 4 open collector
outputs (bi-directional)

Power-down flag

APPLICATIONS
o TV tuners
¢ VCR Tuners

ORDERING INFORMATION

GENERAL DESCRIPTION

The TSA5511 is a single chip PLL frequency synthesizer
designed for TV tuning systems. Control data is entered
via the 12C-bus; five serial bytes are required to address
the device, select the oscillator frequency, programme the
eight output ports and set the charge-pump current. Four
of these ports can also be used as input ports (three
general purpose I/O ports, one ADC). Digital information
concerning those ports can be read out of the TSA5511 on
the SDA line (one status byte) during a READ operation.
A flag is set when the loop is “in-lock” and is read during a
READ operation. The device has one fixed 12C-bus
address and 3 programmable addresses, programmed by
applying a specific voltage on Port 3. The phase
comparator operates at 7.8125 kHz when a 4 MHz crystal
is used.

EXTENDED TYPE PACKAGE
NUMBER PINS PIN POSITION MATERIAL CODE

TSA5511 18 DIL plastic SOT102(M
TSA5511T 16 SO plastic SOT109A®
TSA5511AT 20 SO plastic SOT163AC)
Note
1. SOT102-1; 1996 December 5.
2. SOT109-1; 1996 December 5.
3. SOT163-1; 1996 December 5.
October 1992 347



Philips Semiconductors

Product specification

1.3 GHz Bidirectional 12C-bus controlled synthesizer TSA5511
QUICK REFERENCE DATA
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vee positive supply voltage - 5 - \
lec supply current - 35 - mA
Af frequency range 64 - 1300 MHz
\ input voltage level
80 MHz to 150 MHz 12 - 300 mV
150 MHz to 1 GHz 9 - 300 mV
1 GHz to 1.3 GHz 40 - 300 mV
fxTAL crystal oscillator frequency 3.2 4.0 4.48 MHz
lo open-collector output current 10 - - mA
lo current-limited output current - 1 - mA
Tamib operating ambient temperature range -10 - +80 °C
Tstg IC storage temperature range -40 - +150 °C
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1.3 GHz Bidirectional 12C-bus controlled

synthesizer

TSA5511
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Philips Semiconductors Product specification

1.3 GHz Bidirectional 12C-bus controlled synthesizer TSA5511
po[d
po[d U 18] uo
at [2]
at 2] 18] Vee
(3
a3 [14) RF
sDA [4]
soa [¢] [13] AF
scL[3E] TSASSHT
sct [5] 12] Vec
P7 (8] p7 (€] 1] ne
pe[7 -
ps (7 10] P3
Psé 8 9] Pa
PS5
P49 __—LD
‘ WD
Fig.2 Pin configuration for SOT102. Fig.3 Pin configuration for SOT109.
Po [T] U BHw
a1 2] [19] Vee
ez [3] (18] AF g
ne E E RF ¢
SDA 18] V,
o TSASS1IAT €] Voo
scL [& 18] PO
P? (7] [14] P1
n.c. E E P2
ps (3] [12] P
PS [E [11] P4
MCO237
Fig.4 Pin configuration for SOT163.
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Product specification

1.3 GHz Bidirectional I2C-bus controlled synthesizer TSA5511
PINNING
PIN
SYMBOL DESCRIPTION
SOT102 | SOT109 | SOT163

PD 1 1 1 charge-pump output

Q1 2 2 2 crystal oscillator input 1

Q2 3 3 3 crystal oscillator reference voltage

n.c: = - 4 not connected

SDA - 4 5 serial data input/output

SCL 5 5 6 serial clock input

P7 6 6 7 port output/input (general purpose)

nie. = - 8 not connected

P6 7 7 9 port output/input for general purpose ADC
P5 8 8 10 port output/input (general purpose)

P4 9 9 11 port output/input (general purpose)

P3 10 10 12 port output/input for address selection

P2 11 - 13 port output

nic: = 11 - not connected

P1 12 - 14 port output

PO 13 - 15 port output

Vee 14 12 16 voltage supply

RF N1 15 13 17 UHF/VHF signal input 1

RFn2 16 14 18 UHF/VHF signal input 2 (decoupled)

Vee 17 15 19 ground

ub 18 16 20 drive output

October 1992
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1.3 GHz Bidirectional I2C-bus controlled synthesizer

Product specification

TSA5512

FEATURES

Complete 1.3 GHz single chip system
Low power 5V, 35 mA

I2C-bus programming

In-lock flag

Varicap drive disable

Low radiation

Address selection for Picture-In-Picture (PIP), DBS
tuner (3 addresses)

Analog-to-digital converter

8 bus controlled ports (6 for TSA5512T), 8 open
collector outputs (4 bidirectional)

Power-down flag

APPLICATIONS

TV tuners
VCR Tuners

ORDERING INFORMATION

DESCRIPTION

The TSA5512 is a single chip PLL frequency synthesizer
designed for TV tuning systems. Control data is entered
via the 12C-bus; five serial bytes are required to address
the device, select the oscillator frequency, programme the
eight output ports and set the charge-pump current. Four
of these ports can also be used as input ports (three
general purpose I/O ports, one ADC). Digital information
concerning those ports can be read out of the TSA5512 on
the SDA line (one status byte) during a READ operation. A
flag is set when the loop is “in-lock” and is read during a
READ operation. The device has one fixed 12C-bus
address and 3 programmable addresses, programmed by
applying a specific voltage on Port 3. The phase
comparator operates at 7.8125 kHz when a 4 MHz crystal
is used.

EXTENDED TYPE PACKAGE
NUMBER PINS PIN POSITION MATERIAL CODE

TSA5512 18 DIL plastic SOT102(1)
TSA5512T 16 S0 plastic SOT109A®@
TSA5512AT 20 SO plastic SOT163A()
TSA5512M 20 SSOP plastic SOT266()
Note
1. SOT102-1; 1996 December 5.
2. SOT109-1; 1996 December 5.
3. SOT163-1; 1996 December 5.
4. SOT266-1; 1996 December 5.
October 1992 352




Philips Semiconductors

Product specification

1.3 GHz Bidirectional 12C-bus controlled synthesizer TSA5512
QUICK REFERENCE DATA
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vee supply voltage - 5 - v
lce supply current - 35 - mA
Afr frequency range 64 - 1300 MHz
Vi input voltage level
80 MHz to 150 MHz 12 - 300 mV
150 MHz to 1 GHz 9 - 300 mV
1 GHz to 1.3 GHz 40 - 300 mV
fxTaL crystal oscillator frequency 3.2 4.0 4.48 MHz
lo open-collector output current 5 - - mA
ET operating ambient temperature range -10 - +80 °C
Tstg IC storage temperature range -40 - +150 G
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1.3 GHz Bidirectional I12C-bus controlled
synthesizer

TSA5512
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1.3 GHz Bidirectional I2C-bus controlled synthesizer TSA5512

ro[d U 18] o ]
po[1

a1 (2] 7] Vee G
a1 2

@3 18] RFjn2
az[3

soA[4 [15] AFy,
soa[4

scL[5] Tsass12 [14] veg
sc [5]

pr[e 13] Po

. P78

ps (7
ps[7

ps[8 11] P2
Ps 8

Pa [0 10] P3

MGAcR2
Fig.2 Pin configuration for SOT102. Fig.3 Pin configuration for SOT109.

po[3 ) [20] uo
a1 2] [19] Vee
Q3 L™
ne | 4 ERF"“
[ 1L
scL [6] TsAssim [15] po
P77 [14] P1
ne. |8 E P2
Pe [0 [12] P3
s 1o E P4
MGAL2Y

Fig.4 Pin configuration for SOT163/SOT266.
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Product specification

1.3 GHz Bidirectional 12C-bus controlled synthesizer TSA5512
PINNING
PIN
SYMBOL SOT163 DESCRIPTION
SOT102 | SOT109 SOT266
PD 1 1 1 charge-pump output
Q1 2 2 2 crystal oscillator input 1
Q2 3 3 3 crystal oscillator reference voltage
n.c. - - 4 not connected
SDA 4 4 5 serial data input/output
SCL 5 5 6 serial clock input
P7 6 6 7 port output/input (general purpose)
n.c. - - 8 not connected
P6 7 7 9 port output/input for general purpose ADC
P5 8 8 10 port output/input (general purpose)
P4 9 9 11 port output/input (general purpose)
P3 10 10 12 port output/input for address selection
P2 1 11 13 port output
P1 12 = 14 port output
PO 13 - 15 port output
Vee 14 12 16 voltage supply
RF N1 15 13 17 UHF/VHF signal input 1
RFn2 16 14 18 UHF/VHF signal input 2 (decoupled)
Vee 17 15 19 ground
ub 18 16 20 drive output
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Product specification

1.3 GHz bidirectional I2C-bus controlled synthesizer

TSA5514

FEATURES

e Complete 1.3 GHz single chip system
e Low power 5V, 35 mA

e 12C-bus programming

e In-lock flag

o Varicap drive disable

o Low radiation

o Address selection for Picture-In-Picture (PIP), DBS
tuner (4 addresses)

* 5-level analog-to-digital converter

e 7 bus controlled ports; 3 output, 4 open collector
input/output

e Power-down flag

QUICK REFERENCE DATA

APPLICATIONS

e TV tuners
e VCR Tuners

DESCRIPTION

The TSA5514 is a single chip PLL frequency synthesizer
designed for TV tuning systems. Control data is entered via
the I2C-bus; five serial bytes are required to address the
device, select the oscillator frequency, programme the seven
output ports and set the charge-pump current. Four of these
ports can also be used as input ports (three general purpose
1/0 ports, one ADC). Digital information concerning those
ports can be read out of the TSA5514 on the SDA line (one
status byte) during a READ operation. A flag is set when the
loop is “in-lock” and is read during a READ operation. The
device has 4 programmable addresses, programmed by
applying a specific voltage to AS pin. The phase comparator
operates at 7.8125 kHz when a 4 MHz crystal is used.

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vee supply voltage - 5 - \
lec supply current - 35 - mA
Afr frequency range 64 - 1300 MHz
Vi input voltage level
80 MHz to 150 MHz 12 - 300 mV
150 MHz to 1 GHz 9 - 300 mV
1 GHz to 1.3 GHz 40 - 300 mV
fxtal crystal oscillator frequency 3.2 4.0 4.48 MHz
Is open-collector output current 10 - - mA
Tanib operating ambient temperature range -10 - +80 °C
Tstg IC storage temperature range -40 - +150 °C
ORDERING INFORMATION
EXTENDED TYPE PACKAGE
NUMBER PINS PIN POSITION MATERIAL CODE
TSA5514 18 DIL plastic SOT102(")
TSA5514T 16 SO plastic SOT109A®@
TSA5514AT 20 SO plastic SOT163AG)
Note
1. SOT102-1; 1996 December 4.
2. SOT109-1; 1996 December 4.
3. SOT 163-1; 1996 December 4.
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1.3 GHz bidirectional I2C-bus controlled TSAB514
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Product specification

1.3 GHz bidirectional 12C-bus controlled synthesizer

po[d U 18] uo
a2 7] Vg
@3 18] RF g
SoA (s 18] AF
scL[5] Tsass14 [1a]vee
pre 13] PO
s [7 [12] Pt
ps[2 [11] P2
pe 3] 10] S
MLASTS

Fig.2 Pin configuration for SOT102.

po[d
a1 (2]
a3
S0A [4
scL[3
p7 (8
pe 7
ps 8

Fig.3 Pin configuration for SOT109.

po (7] U [20] o
o 2] 18] Vee
a2 (3] 18] AF 2
n.c.E ERF!H
soA s 18] v,
sa.l% TSASS14AT %:
p? (7] [14] Pt
n.c.E EP:
pe (3] [12] As
i 7] pe

Fig.4 Pin configuration for SOT163.

October 1992
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Product specification

1.3 GHz bidirectional 12C-bus controlled synthesizer TSA5514
PINNING
PIN
SYMBOL DESCRIPTION
SOT102 | SOT109 | SOT163

PD 1 1 1 charge-pump output

Q1 2 2 2 crystal oscillator input 1

Q2 3 3 3 crystal oscillator reference voltage

n.c. - - <4 not connected

SDA 4 - 5 serial data input/output

SCL 5 5 6 serial clock input

P7 6 6 7 port output/input (general purpose)

n.c. - - 8 not connected

P6 74 7 9 port output/input for general purpose ADC
P5 8 8 10 port output/input (general purpose)

P4 9 9 1 port output/input (general purpose)

AS 10 10 12 address selection input

P2 1 1 13 port output

Rl 12 - 14 port output

PO 13 - 15 port output

Vee 14 12 16 voltage supply

RFin1 15 13 17 UHF/VHF signal input 1

RFin2 16 14 18 UHF/VHF signal input 2 (decoupled)

Vee 17 15 19 ground

ubD 18 16 20 drive output
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1.3 GHz bi-directional I12C-bus controlled synthesizer

Product specification

TSA5515T

GENERAL DESCRIPTION

The TSA5515T is a single chip PLL frequency synthesizer
designed for TV tuning systems. Control data is entered
via the 12C-bus; five serial bytes are required to address
the device, select the oscillator frequency, programme the
three output ports and set the charge-pump current. A flag
is set when the loop is “in-lock”. Another flag is set when a
power dip occurs on the supply line. These flags are read
out of the TSA5515T on SDA line (one status byte) during
a READ operation. The device has 4 programmable
addresses, programmed by applying a specific voltage on
the AS pin. The phase comparator operates at

7.8125 kHz when a 4 MHz crystal is used.

In-lock flag
» Varicap drive disable
Low radiation

* Address selection for Picture-In-Picture (PIP), DBS

tuner, etc.
¢ 3 bus-controlled output ports
¢ Power-down flag
e Available in SOT108A package

FEATURES
» Complete 1.3 GHz single-chip system APPLICATIONS
e Low power 5V, 35 mA e TV tuners

e 12C-bus programming

QUICK REFERENCE DATA

e VCR tuners

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vee supply voltage - 5 - \"
lce supply current - 35 - mA
Af frequency range 64 - 1300 MHz
V| (RmS) input voltage level (RMS value)

80 MHz to 150 MHz 12 - 300 mV
150 MHz to 1 GHz 9 - 300 mV
1 GHz to 1.3 GHz 40 = 300 mV
fxTAL crystal oscillator 3.2 4 4.48 MHz
lo open-collector output current
PY - - 5 mA
P1, P2 - - 20 mA
Tamb operating ambient temperature range =10 = 80 °C
Tstg storage temperature range -40 - 125 °C
Rihj-a thermal resistance - 110 - K/W
ORDERING INFORMATION
PACKAGE
EXTENDED TYPE NUMBER
PINS PIN POSITION MATERIAL CODE
TSA5515T 14 SO plastic SOT108AM
Note

1. SOT108-1; 1996 December 3.
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Philips Semiconductors

Product specification

1.3 GHz bi-directional 12C-bus controlled synthesizer TSA5515T
LIMITING VALUES
In accordance with Absolute Maximum System (IEC 134).
SYMBOL PARAMETER MIN. MAX. UNIT
Vee supply voltage -0.3 6 \
Vp1 charge-pump output voltage -0.3 Vee Vv
Vpo crystal (Q1) input voltage -0.3 Vee Y
Vpy serial data input/output -0.3 6 \
Vps serial clock input -0.3 6 Vv
Vp7 address selection -0.3 6 Vv
Vpg output ports P7, P2, P1 -0.3 16 Vv
Vpi1 prescaler inputs -0.3 2.5 \
Vpi4 drive output -0.3 Vee Vv
leL output port P7 (open collector) -1 10 mA
Il output port P2, P1 (open collector) -1 25 mA
laL SDA output (open collector) -1 5 mA
Tstg storage temperature range -40 125 C
T junction temperature - 125 °C
THERMAL RESISTANCE
SYMBOL PARAMETER THERMAL RESISTANCE
Rihj-a from junction to ambient in free air 110 K/W
HANDLING

Every pin withstands the ESD test in accordance with MIL-STD-883C, category A (> 1500 V).
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Product specification

1.3 GHz bi-directional I2C-bus controlled synthesizer TSA5515T
PINNING
SYMBOL PIN DESCRIPTION

PD 1 charge-pump output

Q1 2 crystal oscillator input 1

Q2 3 crystal oscillator input 2

SDA 4 serial data input/output

SCL 5 serial clock input

P7 6 port output

AS 7 input for address selection

P2 8 port output

P1 9 port output

Vee 10 voltage supply

RF N1 11 UHF/VHF signal input 1

RFin2 12 UHF/VHF signal input 2 (decoupled)

GND 13 ground

ub 14 drive output

Po [ 9 [14] uo
a1 [Z] 73] Vee
a2 3 E RF iz
soa [4] TsassisT {17] RFing
sct [5] E Vee
P7 16 S (P

AS | 7 8| P2

Fig.2 Pinning diagram.

November 1991
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TSA5520; TSA5521

1.3 GHz universal bus-controlled
TV synthesizer

FEATURES

Complete 1.3 GHz single chip system
Four PNP band switch buffers (40 mA)
e 33 V output tuning voltage

In-lock detector

15-bit programmable divider

APPLICATIONS
¢ Programmable reference divider ratio
(512, 640 or 1024) e TV tuners and front ends
¢ Programmable charge-pump current (60 or 280 pA) ¢ VCR tuners.
¢ Varicap drive disable
e Universal bus protocol I2C-bus or 3-wire bus (the
TSA5520/TSA5521 12C-bus mode only includes the
write mode; if both read and write modes are required
the TSA5526/TSA5527 devices should be selected):
— bus protocol for 18 or 19 bits transmission
(3-wire bus)
— extra protocol for 27 bits for test and features
(3-wire bus)
- address plus 4 data bytes transmission (I12C-bus)
- three independent 12C-bus addresses
e Low power and low radiation.
ORDERING INFORMATION
PACKAGE
TYPE NUMBER
NAME DESCRIPTION VERSION
TSA5520M SSOP16 plastic shrink small outline package; 16 leads; body width 4.4 mm SOT369-1
TSA5520T SO16 plastic small outline package; 16 leads; body width 3.9 mm SOT109-1
TSA5521M SSOP16 plastic shrink small outline package; 16 leads; body width 4.4 mm SOT369-1
TSA5521T SO16 plastic small outline package; 16 leads; body width 3.9 mm SOT109-1
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Product specification

1.3 GHz universal bus-controlled

TSA5520; TSA5521

TV synthesizer

QUICK REFERENCE DATA

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Veet supply voltage (+5 V) 45 - 5.5 \
Veee band switch supply voltage (12 V) Veer |12 13.5 \
lcct supply current - 20 25 mA
lcco band switch supply current note 1 B 50 55 mA
fre RF input frequency 64 - 1300 |MHz
Virr) RF input voltage 80 to 150 MHz 25 = +3 dBm
150 MHz to 1 GHz —28 - +3 dBm
1t0 1.3 GHz -15 - +3 dBm
futal crystal oscillator input frequency 3.2 4.0 4.48 MHz
lo(PNP) PNP band switch buffers output current | note 2 4 - 50 mA
Piot total power dissipation note 3 - 250 400 mwW
Tstg IC storage temperature —-40 - +150 |[°C
Tamb operating ambient temperature -20 - +85 °C
Notes

1. One band switch buffer ON with 40 mA.
2. One buffer ON, |, = 40 mA; two buffers ON, maximum sum of |, = 50 mA.
3. The power dissipation is calculated as follows:

2
Po = Vo1 Xleetr +Vega X Ugga—1o) + onVCE(Sa'PNP) + (V33/2) /27 kQ
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Product specification

1.3 GHz universal bus-controlled
TV synthesizer

TSA5520; TSA5521

GENERAL DESCRIPTION

The device is a single-chip PLL frequency synthesizer
designed for TV and VCR tuning systems. The circuit
consists of a divide-by-eight prescaler with its own
preamplifier, a 15-bit programmable divider, a crystal
oscillator and its programmable reference divider and a
phase/frequency detector combined with a charge-pump
which drives the tuning amplifier and the 33 V output.
Four high-current PNP band switch buffers are provided
for band switching. Two PNP buffers can be switched on
simultaneously. The sum of the collector currents is limited
to 50 mA.

Depending on the reference divider ratio (512, 640 or
1024), the phase comparator operates at 3.90625 kHz,
6.25 kHz or 7.8125 kHz using a 4 MHz crystal.

The lock detector output is LOW when the PLL loop is
locked. In the test mode, this output is used as a test
output for fes and 1/2f, (see Table 6). The device can be
controlled in accordance with the 12C-bus format or the
3-wire bus format depending on the voltage applied to the
SW input (see Table 2).

12C-bus format (SW = LOW)

Five serial bytes (including address byte) are required to
address the device, select the VCO frequency, program
the four PNP band switch buffers, set the charge-pump
current and the reference divider ratio.

The device has three independent I2C-bus addresses
which can be selected by applying a specific voltage on the
CE input (see Table 5). The general address C2 is always
valid. When the 12C-bus format is fully used, TSA5520 and
TSA5521 are equal.

3-wire bus format (SW = V¢¢q or open-circuit)

Data is transmitted to the device during a HIGH level on
the CE input (enable line pin 15). The device is compatible
with 18-bit and 19-bit data formats. The first four bits are
used to program the PNP band switch buffers and the
remaining bits are used to control the programmable
divider. A 27-bit data format may also be used to set the
charge-pump current, the reference divider ratio and for
test purposes. The difference between TSA5520 and
TSA5521 are given in Table 1.

When the 27-bit format is used, the TSA5520 and
TSA5521 are equal and the reference divider is controlled
by the RSA and RSB bits (see Table 7). More details are
given in Chapter “Functional description”Section “3-wire
bus mode (SW = open-circuit or V1) see

Figs 3,4 and 5”.

Table 1 Differences between TSA5520 and TSA5521
TYPE NUMBER DATA WORD REFERENCE DIVIDER FREQUENCY STEP (kHz)
TSA5520 18-bit 512(1) 62.5
TSA5520 19-bit 10241 31.25
TSA5521 18-bit or 19-bit 640 50
Notes

1. The selection of the reference divider is given by an automatic identification of the data word length.

2. The reference divider is set to 640 at power-on reset.
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1.3 GHz un_lversal bus-controlled TSA5520: TSA5521
TV synthesizer

BLOCK DIAGRAM

15-BIT 9
1 PRESCALER L cp
RF — 1> PROGRAMMABLE
+ DIVIDE-BY-8 DIVIDER o] |,
. [ Vtune
X fdiv $—>— DIGMTAL [
16 XTAL DIVIDER ; PHASE et
XTAL—>| 0SCILLATOR [*] 512/640/1024 ref | , | COMPARATOR |»
-
+ + { 4 ACP
RSh. RSB Y T2T1T0 |
POWER-ON
15-BIT FREQUENCY
RESET REGISTER
v IN-LOCK
" 7~ DETECTOR LOGIC
SCL —->
74 LOCK =
141 12¢/3-WIRE BUS
oA 15 P 11 [ 1 RsA RSB@
CE—> i
{) + * * + A0s _—VCC1
A 4-BIT BAND SWITCH e 7-BIT CONTROL .
w11 REGISTER REGISTER 2R Vee
=2
T2,T1,10 l—
12
TSA5520 < LocK
TSA5521
4 "8 177 Ve 5
' MKA965

Vccz BSt BS2 BS3 BS4

Fig.1 Block diagram.
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Product specification

1.3 GHz universal bus-controlled

TSA5520; TSA5521

TV synthesizer

PINNING

SYMBOL | PIN DESCRIPTION

RF 1 | RF signal input

Vee 2 |ground U

Vo 3 | supply voltage (+5 V) RF [T [T6] xTAL
Veee 4 | band switch supply voltage (+12 V) Vee [2] [15] cE
BS4 5 [ PNP band switch buffer output 4 veet 3] [72] spA
BS3 6 | PNP band switch buffer output 3 Vigea [ 73] s
BS2 7 | PNP band switch buffer output 2 TSAS5520

BSH 8 | PNP band switch buffer output 1 B E TSAS521 [12] Lock
cP 9 | charge-pump output BS3 [6 11 sw
Vg 10 |tuning voltage output Bs2 (7. [10] Vtune

— 7=
SW 11 bus_format selection input, 12C-bus or 851 (B il
3-wire

LOCK 12 |lock detector output MKA9E6

SCL 13 | serial clock input

SDA 14 | serial data input/output

A lection i

CE 15 |chip enablttz/addr.ess selection input Fig:2 Pin configuration,
XTAL 16 | crystal oscillator input
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1.4 GHz I2C-bus controlled synthesizer TSA5522

FEATURES
e Complete 1.4 GHz single chip system
o Three PNP band switch buffers (20 mA)

o Four bus-controlled bidirectional ports (NPN
open-collector outputs); only one port in 16-pin version

e 33V tuning voltage output

* In-lock detector APPLICATIONS

5-step ADC e TV tuners and front-ends

« Mixer-Oscillator (M/O) band switch output * VCR tuners.
¢ 15-bit programmable divider

Programmable reference divider ratio (512, 640
or 1024)

Programmable charge-pump current (50 or 250 pA)

Varicap drive disable

e |2C-bus format
— address plus 4 data bytes transmission (write mode)
— address plus 1 status byte transmission (read mode)
— three independent addresses

e Low power and low radiation.

ORDERING INFORMATION

PACKAGE

NAME DESCRIPTION VERSION
TSA5522M SSOP20 plastic shrink small outline package; 20 leads; body width 4.4 mm SOT266-1
TSA5522T SO16 plastic small outline package; 16 leads; body width 3.9 mm SOT109-1

TYPE NUMBER
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1.4 GHz 12C-bus controlled synthesizer TSA5522
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. TYP. | MAX. | UNIT
Ve supply voltage (+5 V) 4.5 - 55 \
Veez band switch supply voltage (+12 V) Veer 12 13.5 \
Icct supply current - 22 30 mA
lcca band switch supply current note 1 - 27 32 mA
fRE RF input frequency 64 - 1400 |MHz
ViR RF input voltage fi = 80 to 150 MHz -25 - 3 dBm
fi =150 to 1000 MHz -28 - 3 dBm
fi = 1000 to 1400 MHz - 26 - 3 dBm
fxtal crystal oscillator input frequency - 4 - MHz
lo(PNP) PNP band switch buffers output current - 20 25 mA
lo(NPN) NPN open-collector output current - 20 25 mA
Tari operating ambient temperature -20 - +85 °C
Tstg storage temperature (IC) -40 - +150 |°C
Note

1. One band switch buffer ON; I, = 20 mA.

GENERAL DESCRIPTION (see Fig.1)

The device is a single chip PLL frequency synthesizer
designed for TV and VCR tuning systems. The circuit
consists of a divide-by-eight prescaler with its own
preamplifier, a 15-bit programmable divider, a crystal
oscillator and its programmable reference divider and a
phase/frequency detector combined with a charge-pump
which drives the tuning amplifier, including 33 V output.
Three high-current PNP band switch buffers are provided
for band switching together with four open-collector NPN
outputs (only one open-collector output on 16-pin
devices). These ports can also be used as input ports [one
Analog-to Digital Converter (ADC) and three general
purpose |/O ports (not available on 16-pin devices)]. An
output is provided to control a Philips mixer/oscillator IC in
combination with the PNP buffers state.

Depending on the reference divider ratio (512, 640
or 1024), the phase comparator operates at 3.90625 kHz,
6.25 kHz or 7.8125 kHz with a 4 MHz crystal. The LOCK

detector bit FL is set to logic 1 when the loop is locked and
is read on the SDA line (status byte) during a read
operation.

1996 Jan 23

The ADC is available for digital AFC control. The ADC
code is read during a read operation on the I12C-bus. The
ADC input is combined with the port P6. In the TEST
mode, this port is also used as a TEST output for f¢ and
Volgiv (see Table 4).

12C-bus format

Five serial bytes (including address byte) are required to
address the device, select the VCO frequency, program
the ports, set the charge-pump current and the reference
divider ratio. The device has three independent 12C-bus
addresses selected by applying a specific voltage on AS
input (see Table 3). The general address C2 is always
valid.
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TSA5522

1.4 GHz I12C-bus controlled synthesizer
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1.4 GHz 12C-bus controlled synthesizer TSA5522
PINNING
SYMBOL SO16 SSOP20 DESCRIPTION
Veet | 1 voltage supply (+5 V)
RF1 2 2 RF signal input 1
RF2 3 3 RF signal input 2
BS 4 4 band switch output to mixer/oscillator drive
VEe 5 5 ground
Veez 6 6 voltage supply (+12 V)
n.c. - i not connected
P2 4 8 PNP band switch buffer output 2
P1 8 9 PNP band switch buffer output 1
PO 9 10 PNP band switch buffer output 0
CP 10 11 charge-pump output
Viune 11 12 tuning voltage output
P6 12 13 NPN open-collector output/ADC input
P7 - 14 NPN open-collector output/comparator input
P5 - 15 NPN open-collector output/comparator input
P4 - 16 NPN open-collector output/comparator input
SCL 13 17 serial clock input
SDA 14 18 serial data input/output
AS 15 19 address selection input
XTAL 16 20 crystal oscillator input
Veet [ U [20] XTAL
Veet[1] J [16] xTAL RF1[2] [19] As
RF1[2] [15] AS RF2 [3] 18] SDA
RF2[3 | [14] sDA BS [4] [17] scL
BSE TSA5522T E st o E TSA5522M E a
Vee[5] 12] P Veea [6] [15] Ps
Veea E E Viune n.c. E 1__4_] Pz
P2[7] [10] cP P2[8] [13] P6
P1[8] [ 9]PO P1[9] [12] Viune
MLD225 Po [10 cp
MLD230
Fig.2 Pin configuration (SO16). Fig.3 Pin configuration (SSOP20).
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1.4 GHz 12C-bus controlled multimedia

synthesizer

FEATURES

Complete 1.4 GHz single-chip system
Adaptive DC/DC converter driver output

On-board tuning amplifier output

Varicap drive disable
Four NPN open-collector output ports (10 mA)

e Four bus-controlled bidirectional ports
(NPN open-collector outputs)

In-lock detector

5-step Analog-to-Digital Converter (ADC)
Mixer/Oscillator (M/O) band-switch output
15-bit programmable divider

Programmable reference divider ratio
(512, 640 or 1024)

e Programmable charge-pump current (50 or 250 pA)
e [2C-bus format

— Address plus four data bytes transmission
(write mode)

— Address plus one status byte transmission
(read mode)

— Four independent addresses
o Low power, low radiation.

GENERAL DESCRIPTION

The device is a single chip PLL frequency synthesizer
designed for TV and VCR tuning systems. The circuit
consists of a divide-by-eight prescaler with its own
preamplifier, a 15-bit programmable divider, a crystal
oscillator and its programmable reference divider, a
phase/frequency detector combined with a charge-pump
which drives the tuning amplifier, including 33 V output.
Three NPN open-collector outputs are provided for band
switching together with five open-collector NPN outputs.

Four of these ports can also be used as input ports
(one ADC and three general purpose I/O ports).

ORDERING INFORMATION

TSA5523M

An output is provided to control a Philips mixer/oscillator IC
controlled by bits P7, P5 and P4. Depending on the
reference divider ratio (512, 640 or 1024), the phase
comparator operates at 3.90625, 6.25 or 7.8125 kHz with
a 4 MHz crystal.

The lock detector bit FL is set to logic 1 when the loop is
locked and is read on the SDA line (status byte) during a
read operation. The ADC is available for digital AFC
control. The ADC code is read during a read operation on
the 12C-bus. The ADC input is combined with the port P6.
In the test mode, this port is also used as a test output for
fref and fgiv/o (s€€e Table 4). In addition, the circuit includes
a DC/DC converter driver connected to the IDC pin to
control the amplitude of an external oscillator followed by
a voltage rectifier.

The voltage rectifier is used to generate the correct tuning
supply voltage to maintain a constant current into the
tuning amplifier. The DC/DC converter driver can be
disabled by setting the IDC pin to Ve in this event the
tuning supply voltage is delivered by a fixed 33 V supply.

Five serial bytes (including address byte) are required to
address the device, select the VCO frequency, program
the ports, set the charge-pump current and set the
reference divider ratio. The device has four independent
I2C-bus addresses which can be selected by applying a
specific voltage on the AS input (see Table 3).

APPLICATIONS

o Multimedia TV tuners and front-ends
o VCR tuners.

TYPE PACKAGE
NUMBER NAME DESCRIPTION VERSION
TSA5523M/C1 | SSOP20 | plastic shrink small outline package; 20 leads; body width 4.4 mm SOT266-1

1996 Dec 17
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1.4 GHz 12C-bus controlled multimedia

. TSA5523M
synthesizer
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Veer supply voltage 45 - 55 Vv
lcct supply current - 22 30 mA
fre RF frequency range 64 - 1400 MHz
Vire RF input voltage level 80 to 150 MHz -25 - +3 dBm
150 MHz to 1 GHz | -28 - +3 dBm
1t0 1.4 GHz -26 +3 dBm
fxraL crystal oscillator frequency - 4 - MHz
INPN NPN open-collector output - 10 15 mA
current
Tamb operating ambient temperature -20 - +85 °C
Tstg IC storage temperature —-40 - +150 20
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1.4 GHz I2C-bus controlled multimedia

synthesizer

TSA5523M
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1.4 GHz 12C-bus controlled multimedia

; TSA5523M
synthesizer
PINNING
SYMBOL | PIN DESCRIPTION
XTAL 1 crystal oscillator input
AS 2 address selection input
SDA 3 serial data input/output
SCL - serial clock input
P4 5 Port 4 NPN open-collector
band-switch output
P5 6 Port 5 NPN open-collector XTAL [I U E Veet
band-switch output as[Z] [75] RF1
P7 7 Port 7 NPN open-collector
band-switch output SDA[3] 18] RF2
IDC 8 | DC/DC converter control /O scL[4] [17] B8
terminal Pa[5] [16] anD
Vi 9 |[tuning voltage output s [5] TSA5523M 5] o
CP 10 | NPN open-collector I/O port
P7[7] [14] P3
PO 11 Port 0 NPN open-collector I/O port
P1 12 | Port 1 NPN open-collector /O port oG8 3] P2
P2 13 | Port 2 NPN open-collector I/O port Viune E [12] P1
P3 14 | Port 3 NPN open-collector output cp [10] [11] Po
P6 15 | Port 6 NPN open-collector MGG746
output/ADC input
GND 16 | ground
BS 17 | band-switch output to
mixer/oscillator driver
RF2 18 | RF signal input 2
RF1 19 | RF signal input 1 Fig.2 Pin configuration.
Veer 20 | supply voltage (+5 V)

1996 Dec 17
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_
1.3 GHz uni.versal bus-controlled TSA5526; TSA5527
TV synthesizers

FEATURES

Complete 1.3 GHz single chip system
Four PNP band switch buffers (40 mA)
33 V output tuning voltage

In-lock detector

i APPLICATIONS
15-bit programmable divider

e TV tuners and front ends

Programmable reference divider ratio
(512, 640 or 1024) e VCR tuners.

e Programmable charge-pump current (60 or 280 pA)
* Programmable automatic charge-pump current switch

Varicap drive disable

Universal bus protocol 12C-bus or 3-wire bus:

— bus protocol for 18 or 19 bits transmission
(3-wire bus)

— extra protocol for 27 bits for test and features
(3-wire bus)

— address plus 4 data bytes transmission (I2C-bus write
mode)

— address plus 1 status byte transmission (12C-bus
read mode)

— three independent 12C-bus addresses
e Low power and low radiation.

ORDERING INFORMATION

PACKAGE

TYPE NUMBER

NAME DESCRIPTION VERSION
TSA5526M SSOP16 plastic shrink small outline package; 16 leads; body width 4.4 mm SOT369-1
TSA5526T SO16 plastic small outline package; 16 leads; body width 3.9 mm SOT109-1
TSA5527M SSOP16 plastic shrink small outline package; 16 leads; body width 4.4 mm SOT369-1
TSA5527T SO16 plastic small outline package; 16 leads; body width 3.9 mm SOT109-1
TSA5526AM SSOP16 plastic shrink small outline package; 16 leads; body width 4.4 mm SOT369-1
TSA5526AT SO16 plastic small outline package; 16 leads; body width 3.9 mm SOT109-1
TSA5527AM SSOP16 plastic shrink small outline package; 16 leads; body width 4.4 mm SOT369-1
TSA5527AT SO16 plastic small outline package; 16 leads; body width 3.9 mm SOT109-1
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1.3 GHz universal bus-controlled

TV syn

thesizers

TSA5526; TSA5527

QUICK REFERENCE DATA

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Veet supply voltage (+5 V) 45 - 5.5 Vv
Veee band switch supply voltage (12 V) Ve 12 185 Vv
lcct supply current - 20 25 mA
lcc2 band switch supply current note 1 - 50 55 mA
fre RF input frequency 64 - 1300 MHz
VirF) RF input voltage fi= 80 to 150 MHz -25 - 3 dBm
fi= 150 to 1000 MHz -28 - 8 dBm
fi=1000 to 1300 MHz |[-15 - 3 dBm
fxtal crystal oscillator input frequency 3.2 4.0 4.48 MHz
lo(PNP) PNP band switch buffers output note 2 4 - 50 mA
current
Piot total power dissipation note 3 - 250 400 mW
Tstg storage temperature -40 - +150 °C
Tamb operating ambient temperature -20 - +85 °C
Notes

1. One band switch buffer ON, I, = 40 mA.
2. One band switch buffer ON, I, = 40 mA; two buffers ON, maximum sum of I, = 50 mA.

3. The power dissipation is calculated as follows:

2
Pp = Veer Xloet + Veea X (gga— 1) + onVCE(satPNP) +(V33/2)°/27kQ.

1996 Sep 24
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1.3 GHz universal bus-controlled
TV synthesizers

TSA5526; TSA5527

GENERAL DESCRIPTION

The device is a single-chip PLL frequency synthesizer
designed for TV and VCR tuning systems. The circuit
consists of a divide-by-eight prescaler with its own
preamplifier, a 15-bit programmable divider, a crystal
oscillator and its programmable reference divider and a
phase/frequency detector combined with a charge-pump
which drives the tuning amplifier and the 33 V output.
Four high-current PNP band switch buffers are provided
for band switching. Two PNP buffers can be switched on
simultaneously. The sum of the collector currents is limited
to 50 mA.

Depending on the reference divider ratio (512, 640 or
1024), the phase comparator operates at 3.90625 kHz,
6.25 kHz or 7.8125 kHz using a 4 MHz crystal.

The device can be controlled in accordance with the
12C-bus format or the 3-wire bus format depending on the
voltage applied to the SW input (see Table 3). In the 3-wire
bus mode (SW = HIGH) pin 12 is the LOCK output.

The lock output is LOW when the PLL loop is locked. In the
12C-bus mode (SW = LOW) the LOCK detector bit FL is set
to logic 1 when the loop is locked and is read on the SDA
line (status byte) during a read operation. The ADC input
is available on pin 12 for AFC control in the I2C-bus mode
only. The ADC code is read during a read operation on the
I2C-bus. In the test mode pin 12 is used as a test output for
fref and Vafg;y in the 12C-bus mode and the 3-wire bus mode
(see Table 6).

When the automatic charge-pump current switch mode is
activated, depending on the device given in Table 6, and
when the loop is phase-locked, the charge-pump current
value is automatically switched to LOW.

This action is taken to improve the carrier-to-noise ratio.
The status of this feature can be read in the ACPS flag
during a read operation on the I12C-bus (see Table 8).

12C-bus format (SW = LOW)

Five serial bytes (including address byte) are required to
address the device, select the VCO frequency, program
the four PNP band switch buffers, set the charge-pump

current and the reference divider ratio.

The device has three independent 12C-bus addresses
which can be selected by applying a specific voltage on the
CE input (see Table 5). The general address C2 is always
valid. When the I12C-bus format is fully used, TSA5526 and
TSA5527 are equal.

3-wire bus format (SW = V¢¢y or open-circuit)

Data is transmitted to the device during a HIGH level on
the CE input (enable line pin 15). The device is compatible
with 18-bit and 19-bit data formats. The first four bits are
used to program the PNP band switch buffers and the
remaining bits are used to control the programmable
divider. A 27-bit data format may also be used to set the
charge-pump current, the reference divider ratio and for
test purposes. The differences between TSA5526 and
TSA5527 are given in Table 1.

When the 27-bit format is used, the TSA5526 and
TSA5527 are equal and the reference divider is controlled
by the RSA and RSB bits (see Table 7 and

Figs 3, 4 and 5).

Table 1 Differences between TSA5526 and TSA5527
TYPE NUMBER DATA WORD REFERENCE DIVIDER FREQUENCY STEP (kHz)
TSA5526 18-bit 512(1) 62.5
TSA5526 19-bit 1024(1) 31.25
TSA5527 19-bit 640(2) 50
Notes

1. The selection of the reference divider is given by an automatic identification of the data word length.

2. The reference divider is set to 640 at power-on reset.

1996 Sep 24
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1.3 GHz universal bus-controlled
; TSA5526; TSA5527
TV synthesizers
PINNING
SYMBOL | PIN DESCRIPTION
RF 1 | RF signal input
Vee 2 |ground
V ly volt
cct 3 | supply v9 age (+5 V) - ) ] e
Veez 4 | band switch supply voltage (+12 V)
s VEE E E CE
BS4 5 | PNP band switch buffer output 4
BS3 6 | PNP band switch buffer output 3 Veer 3] [14] sDA
BS2 7 | PNP band switch buffer output 2 Veez (2] Teassas [1315C
BS1 8 | PNP band switch buffer output 1 BS4 5| L [12] Lock/ADC
CP 9 | charge-pump output BSs 6 1] sw
Viuhe 10 | tuning voltage output Bsz [7] = (.
SwW 11 | bus format selection input, I2C-bus
or 3-wire Bs1[8] 9] cp
LOCK/ADC | 12 |lock detector output (3-wire bus/ MBE326,
ADC input (I2C-bus)
SCL 13 | serial clock input
SDA 14 | serial data input/output
CE 15 | chip enable/address selection input Fig.2 Pin configuration.
XTAL 16 | crystal oscillator input
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Data handbook system

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).

QOur data handbook titles are listed here.

Integrated circuits

Book  Title

1CO1 Semiconductors for Radio and Audio Systems

1C02 Semiconductors for Television and Video
Systems

IC03  Semiconductors for Wired Telecom Systems

IC04  HE4000B Logic Family CMOS

ICO5  Advanced Low-power Schottky (ALS) Logic

IC06  High-speed CMOS Logic Family

IC11 General-purpose/Linear ICs

IC12  I12C Peripherals

IC13 Programmable Logic Devices (PLD)

IC14 8048-based 8-bit Microcontrollers

IC15 FAST TTL Logic Series

IC16 CMOS ICs for Clocks and Watches

IC17 Semiconductors for Wireless Communications

IC18 Semiconductors for In-Car Electronics

IC19 ICs for Data Communications

1C20 80C51-based 8-bit Microcontrollers

IC22 Multimedia ICs

IC23 BiCMOS Bus Interface Logic

1C24 Low Voltage CMOS & BiCMOS Logic

IC25 16-bit 80C51XA Microcontrollers
(eXtended Architecture)

1C26 IC Package Databook

1IC27 Complex Programmable Logic Devices

1997 Jul 21

Discrete semiconductors

Book
SCO1
SCO02
SCo03
SCo04
SCO05
SC06

SCo7
SC08a
SCO08b
SC09

SC13a

SC13b

SC14
SC15
SC16
SC17

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

RF Power Transistors for HF and VHF

RF Power Transistors for UHF

RF Power Modules and Transistors for Mobile
Phones

PowerMOS Transistors

including TOPFETs and IGBTs
Small-signal and Medium-power MOS
Transistors

RF Wideband Transistors

Microwave Transistors (new version planned)
Wideband Hybrid IC Modules
Semiconductor Sensors

Professional components

PC06

Circulators and 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

DC02 Monochrome Monitor Tubes and Deflection Units

DCO03 Television Tuners, Coaxial Aerial Input
Assemblies

DC04 Colour Monitor and Multimedia Tubes

DCO05  Wire Wound Components

Magnetic products

MAO1  Soft Ferrites

MAO3 Piezoelectric Ceramics
Specialty Ferrites

MAO4  Dry-reed Switches

Passive components

PAO1  Electrolytic Capacitors

PAO2  Varistors, Thermistors and Sensors

PA0O3  Potentiometers

PA04  Variable Capacitors

PA05  Film Capacitors

PA0O6  Ceramic Capacitors

PAOBA Surface Mounted Ceramic Multilayer Capacitors
PAO8  Fixed Resistors

PA10  Quartz Crystals

PA11  Quartz Oscillators
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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: SHANGHAI, 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: MUMBAI, 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, MI,Tel. (313) 996 9400, Fax. (313) 761 2776.

+ SAUGERTIES, NY, Tel. (914) 246 2811, Fax. (914) 246 0487.
Yugoslavia (Federal Republic of): BELGRADE, Tel. (0) 11 625 344/373,
Fax. (0) 11 635 777.

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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North American Sales Offices, Representatives

and Distributors

PHILIPS
SEMICONDUCTORS
811 East Arques Avenue
P.O. Box 3409

Sunnyvale, CA 94088-3409

ALABAMA
Huntsville
Philips Semiconductors
Phone: (205) 464-0111
(205) 464-9101

Elcom, Inc.
Phone: (205) 830-4001

ARIZONA

Scottsdale
Thom Luke Sales, Inc.
Phone: (602) 451-5400

Tempe
Philips Semiconductors
Phone: (602) 820-2225

CALIFORNIA
Calabasas
Philips Semiconductors
Phone: (818) 880-6304

Centaur Corporation
Phone: (818) 878-5800

Irvine
Philips Semiconductors
Phone: (714) 453-0770

Centaur Corporation
Phone: (714) 261-2123

Loomis
B.A.E. Sales, Inc.
Phone: (916) 652-6777

San Diego
Philips Semiconductors
Phone: (619) 560-0242

San Jose
B.A.E. Sales, Inc.
Phone: (408) 452-8133

Sunnyvale
Philips Semiconductors
Phone: (408) 991-3737

COLORADO
Englewood
Philips Semiconductors
Phone: (303) 792-9011

Thom Luke Sales, Inc.
Phone: (303) 649-9717

CONNECTICUT
Wallingford

JEBCO
Phone: (203) 265-1318
FLORIDA

Clearwater
Conley and Assoc., Inc.
Phone: (813) 572-8895

Oviedo
Conley and Assoc., Inc.
Phone: (407) 365-3283

GEORGIA
Norcross
Elcom, Inc.
Phone: (770) 447-8200
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ILLINOIS

Itasca
Philips Semiconductors
Phone: (708) 250-0050

Schaumburg
Micro-Tex, Inc.
Phone: (708) 885-8200

INDIANA

Indianapolis
Mohrfield Marketing, Inc.
Phone: (317) 546-6969

Kokomo
Philips Semiconductors
Phone: (765) 459-5355

MARYLAND
Columbia

Third Wave Solutions, Inc.

Phone: (410) 290-5990

MASSACHUSETTS
Chelmsford

JEBCO

Phone: (508) 256-5800

Westford
Philips Semiconductors
Phone: (508) 692-6211

MICHIGAN

Novi
Philips Semiconductors
Phone: (810) 347-1700

Mohrfield Marketing, Inc.
Phone: (810) 380-8100

MINNESOTA
Bloomington
High Technology Sales
Phone: (612) 844-9933

MISSOURI
Bridgeton
Centech, Inc.
Phone: (314) 291-4230

Raytown
Centech, Inc.
Phone: (816) 358-8100

NEW JERSEY
Toms River
Philips Semiconductors
Phone: (908) 505-1200
(908) 240-1479

NEW YORK
Ithaca
Bob Dean, Inc.
Phone: (607) 257-0007

Rockville Centre
S-J Associates
Phone: (516) 536-4242

Wappingers Falls
Philips Semiconductors
Phone: (914) 297-4074
Bob Dean, Inc.
Phone: (914) 297-6406

NORTH CAROLINA
Cary
Philips Semiconductors
Phone: (919) 462-1332

Charlotte
Elcom, Inc.
Phone: (704) 543-1229

Greensboro
Elcom, Inc.
Phone: (919) 273-8887

Matthews
Elcom, Inc.
Phone: (704) 847-4323

OHIO

Columbus
Great Lakes Group, Inc.
Phone: (614) 885-6700

Kettering
Great Lakes Group, Inc.
Phone: (513) 298-7322

Solon
Great Lakes Group, Inc.
Phone: (216) 349-2700

OREGON

Beaverton
Philips Semiconductors
Phone: (503) 627-0110

Western Technical Sales
Phone: (503) 644-8860

PENNSYLVANIA

Erie
S-J Associates, Inc.
Phone: (216) 888-7004

Hatboro

Delta Technical Sales, Inc.

Phone: (215) 957-0600

Pittsburgh
S-J Associates, Inc.
Phone: (216) 349-2700

TENNESSEE
Dandridge
Philips Semiconductors
Phone: (615) 397-5053

TEXAS

Austin
Philips Semiconductors
Phone: (512) 339-9945

OM Associates
Phone: (512) 794-9971

Houston
Philips Semiconductors
Phone: (281) 999-1316

OM Associates
Phone: (713) 376-6400

Richardson
Philips Semiconductors
Phone: (972) 644-1610
(972) 705-9555

OM Associates
Phone: (972) 690-6746

UTAH

Salt Lake City
Electrodyne
Phone: (801) 264-8050

WASHINGTON

Bellevue
Western Technical Sales
Phone: (206) 641-3900

Spokane
Western Technical Sales
Phone: (509) 922-7600

WISCONSIN
Waukesha

Micro-Tex, Inc.

Phone: (414) 542-5352

CANADA

PHILIPS
SEMICONDUCTORS
CANADA, LTD.

Calgary, Alberta
Philips Semiconductors/
Components, Inc.
Phone: (403) 735-6233

Tech-Trek, Ltd.
Phone: (403) 241-1719

Kanata, Ontario
Philips Semiconductors
Phone: (613) 599-8720

Tech-Trek, Ltd.
Phone: (613) 599-8787

Montreal, Quebec
Philips Semiconductors/
Components, Inc.
Phone: (514) 424-7320

Mississauga, Ontario
Tech-Trek, Ltd.
Phone: (416) 238-0366

Richmond, B.C.
Tech-Trek, Ltd.
Phone: (604) 276-8735

Scarborough, Ontario
Philips Semiconductors/
Components, Ltd.
(416) 292-5161

Ville St. Laurent, Quebec
Tech-Trek, Ltd.
Phone: (514) 337-7540

MEXICO
Anzures Section
Philips Components
Phone: +9-5 (800) 234-7381

El Paso, TX
Philips Components
Phone: (915) 775-4020

PUERTO RICO
Caguas

Mectron Group

Phone: (809) 746-3522

DISTRIBUTORS

Contact one of our
local distributors:
Allied Electronics
Anthem Electronics
Arrow/Schweber Electronics
Future Electronics
Hamilton Hallmark
Marshall industries
Newark Electronics
Penstock

Richardson Electronics
Zeus Electronics

03/06/97



Philips Semiconductors — a worldwide company

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

Belarus: Hotel Minsk Business Center, Bld. 3, r. 1211, Volodarski Str. 6,
220050 MINSK, Tel. +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 Republic: see Austria

Denmark: Prags Boulevard 80, PB 1919, DK-2300 COPENHAGEN S,
Tel. +45 32 88 2636, Fax. +45 31 57 0044

Finland: Sinikalliontie 3, FIN-02630 ESPOO,

Tel. +358 9 615800, Fax. +358 9 61580920

France: 4 Rue du Port-aux-Vins, BP317, 92156 SURESNES Cedex,
Tel. +33 14099 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

Italy: PHILIPS SEMICONDUCTORS, Piazza IV Novembre 3, 20124 MILANO,
Tel. +39 2 6752 2531, Fax. +39 2 6752 2557

Japan: Philips Bldg 13-37, Kohnan 2-chome, Minato-ku, TOKYO 108,
Tel. +81 3 3740 5130, Fax. +81 3 3740 5077

Korea: Philips House, 260-199 Itaewon-dong, Yongsan-ku, SEOUL,
Tel. +82 2709 1412, Fax. +82 2 709 1415

Malaysia: No. 76 Jalan Universiti, 46200 PETALING JAYA, SELANGOR,
Tel. +60 3 750 5214, Fax. +60 3 757 4880

Mexico: 5900 Gateway East, Suite 200, EL PASO, TEXAS 79905,
Tel. +9-5 800 234 7381

Middle East: see Italy

For all other countries apply to: Philips Semiconductors, Marketing & Sales Communications,

Netherlands: Postbus 90050, 5600 PB EINDHOVEN, Bldg. VB,
Tel. +31 40 27 82785, Fax. +31 40 27 88399

New Zealand: 2 Wagener Place, C.P.O. Box 1041, AUCKLAND,
Tel. +64 9 849 4160, Fax. +64 9 849 7811

Norway: Box 1, Manglerud 0612, OSLO,

Tel. +47 22 74 8000, Fax. +47 22 74 8341

Philippines: Philips Semiconductors Philippines Inc.,
106 Valero St. Salcedo Village, P.O. Box 2108 MCC, MAKATI, Metro MANILA,
Tel. +63 2 816 6380, Fax. +63 2 817 3474

Poland: Ul. Lukiska 10, PL 04-123 WARSZAWA,
Tel. +48 22 612 2831, Fax. +48 22 612 2327

Portugal: see Spain

Romania: see ltaly

Russia: Philips Russia, Ul. Usatcheva 35A, 119048 MOSCOW,
Tel. +7 095 755 6918, Fax. +7 095 755 6919

Singapore: Lorong 1, Toa Payoh, SINGAPORE 1231,

Tel. +65 350 2538, Fax. +65 251 6500

Slovakia: see Austria

Slovenia: see ltaly

South Africa: S.A. PHILIPS Pty Ltd., 195-215 Main Road Martindale,
2092 JOHANNESBURG, P.O. Box 7430 Johannesburg 2000,
Tel. +27 11 470 5911, Fax. +27 11 470 5494

South America: Rua do Rocio 220, 5th floor, Suite 51, 04552-903 Sao Paulo,
SAO PAULO - SP, Brazil, Tel. +55 11 821 2333, Fax. +55 11 829 1849

Spain: Balmes 22, 08007 BARCELONA,
Tel. +34 3 301 6312, Fax. +34 3 301 4107

Sweden: Kottbygatan 7, Akalla, S-16485 STOCKHOLM,
Tel. +46 8 632 2000, Fax. +46 8 632 2745

Switzerland: Allmendstrasse 140, CH-8027 ZURICH,
Tel. +41 1 488 2686, Fax. +41 1 481 7730

Taiwan: Philips Semiconductors, 6F, No. 96, Chien Kuo N. Rd., Sec. 1, TAIPEI,
Taiwan Tel. +886 2 2134 2865, Fax. +886 2 2134 2874

Thailand: PHILIPS ELECTRONICS (THAILAND) Ltd.,
209/2 Sanpavuth-Bangna Road Prakanong, BANGKOK 10260,
Tel. +66 2 745 4090, Fax. +66 2 398 0793

Turkey: Talatpasa Cad. No. 5, 80640 GULTEPE/ISTANBUL,
Tel. +90 212 279 2770, Fax. +90 212 282 6707

Ukraine: PHILIPS UKRAINE, 4 Patrice Lumumba str., Building B, Floor 7,
252042 KIEV, Tel. +380 44 264 2776, Fax. +380 44 268 0461

United Kingdom: Philips Semiconductors Ltd., 276 Bath Road, Hayes,
MIDDLESEX UB3 5BX, Tel. +44 181 730 5000, Fax. +44 181 754 8421

United States: 811 East Arques Avenue, SUNNYVALE, CA 94088-3409,
Tel. +1 800 234 7381

Uruguay: see South America
Vietnam: see Singapore

Yugoslavia: PHILIPS, Trg N. Pasica 5/v, 11000 BEOGRAD,
Tel. +381 11 625 344, Fax.+381 11 635 777

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

Building BE-p, P.O. Box 218, 5600 MD EINDHOVEN, The Netherlands, Fax. +31 40 27 24825
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