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DATA HANDBOOK SYSTEM

Our Data Handbook System is a comprehensive source of information on electronic components, sub-
assemblies and materials; it is made up of three series of handbooks each comprising several parts.

ELECTRON TUBES BLUE
SEMICONDUCTORS AND INTEGRATED CIRCUITS RED
COMPONENTS AND MATERIALS GREEN

The several parts contain all pertinent data available at the time of publication, and each is revised and
reissued periodically.

Where ratings or specifications differ from those published in the preceding edition they are pointed
out by arrows. Where application information is given it is advisory and does not form part of the
product specification.

If you need confirmation that the published data about any of our products are the latest available,
please contact our representative. He is at your service and will be glad to answer your inquiries.

This information is furnished for guidance, and with no guarantee as to its accuracy or completeness; its publication conveys no licence
under any patent or other right, nor does the publisher assume liability for any consequence of its use; specifications and availability of
goods mentioned in it are subject to change without notice; it is not to be reproduced in any way, in whole or in part without the
written consent of the publisher.
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COMPONENTS AND MATERIALS (GREEN SERIES)

Part 1 July 1979 CM107-79

Part2a October 1977 CM2a 10-77

Part2b February 1978 CM2b 02-78

Part 3a  September 1978 CM3a 09-78

Part3b October 1978 CM3b 10-78

Part4a November 1978 CM4a 11-78

Part4b  February 1979 CM4b 02-79

Part6  April 1977 CM6 04-77

Part 7 September 1971 CM7 09-71

Part 7a  January 1979 CM7a01-79

Part 8 June 1979 CM8 06-79

Part9  August 1979 CM9 08-79

Part 10  April 1978 CM10 04-78

Assemblies for industrial use

PLC modules, high noise immunity logic FZ/30-series,
NORbits 60-series, 61-series, 90-series, input devices,
hybrid integrated circuits, peripheral devices

Resistors

Fixed resistors, variable resistors, voltage dependent resistors
(VDR), light dependent resistors (LDR), negative tempera-
ture coefficient thermistors (NTC), positive temperature
coefficient thermistors (PTC), test switches

Capacitors
Electrolytic and solid capacitors, film capacitors, ceramic
capacitors, variable capacitors

FM tuners, television tuners, surface acoustic wave filters
Loudspeakers

Soft ferrites
Ferrites for radio, audio and television, beads and chokes,
Ferroxcube potcores and square cores, Ferroxcube trans-
former cores

Piezoelectric ceramics, permanent magnet materials

Electric motors and accessories
Small synchronous motors, stepper motors, miniature
direct current motors

Circuit blocks
Circuit blocks 100 kHz-series, circuit blocks 1-series, circuit
blocks 10-series, circuit blocks for ferrite core memory drive

Assemblies

Circuit blocks 40-series and CSA70 (L), counter modules
50-series, input/output devices

Variable mains transformers

Piezoelectric quartz devices

Quartz crystal units, temperature compensated crystal

oscillators

Connectors
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SELECTION GUIDE BY FUNCTION

REMOTE CONTROL SYSTEMS
For general purpose application

SAF1032P receiver/decoder for infrared operation
SAF1039pP remote transmitter for infrared operation

For simple and middle class TV receivers

SAA5000 remote control transmitter encoder
SAA5010 remote control receiver decoder
SAAG012A remote control receiver decoder

For sophisticated radio and television systems

SAB3011 remote transmitter

SAB3012 receiver and analogue memory

SAB3022 receiver and analogue memory

SAB3032 receiver and analogue memory

SAB3042 infrared decoder; microcomputer compatible

TDB1033 preamplifier for ultrasonic/infrared remote control transmission

DIGITAL CHANNEL SELECT SYSTEM (DIiCS OR TRD)
Control systems

SAB2021 instruction encoder

SAB3011 remote transmitter

SAB3012 receiver and analogue memory

SAB3017 IBUS sub-system interface

SAB3022 receiver and analogue memory

SAB3032 receiver and analogue memory

TDB1033 preamplifier for ultrasonic/infrared remote control transmission

Tuning systems

SAB1009B wide-band limiting amplifier

SAB1046 1 GHz divider-by-256

SAB2015 control and station memory circuit

SAB2022 fine detuning circuit

SAB2024 frequency control circuit

SAB2034 frequency control circuit for Italian TV channels

Display systems
SAB1016 control circuit for on-screen display of station and/or channel number

I
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INDEX

VIDEO TUNING SYSTEMS (VTS)

Control systems

SAB3011
SAB3042
TDB1033

Tuning systems
SAB1009B
SAB1046
SAB3013
SAB3024
SAB3034

Display systems
SAA1060

remote transmitter
infrared decoder; microcomputer compatible
preamplifier for ultrasonic/infrared remote control transmission

wide-band limiting amplifier

1 GHz divider-by-256

6-function analogue memory; microcomputer controlled
computer interface for tuning systems

analogue and tuning circuit

LED display/interface circuit

TELETEXT AND VIEWDATA
Teletext decoder ICs

SAA5020
SAA5030
SAA5040
SAA5041
SAA5043
SAA5050
SAA5051
SAA5052

Teletext timing chain circuit

Teletext video processor

Teletext acquisition and control circuit
Teletext acquisition and contro! circuit
Teletext acquisition and control circuit
Teletext character generator (English)
Teletext character generator (German)
Teletext character generator (Swedish)

RADIO TUNING SYSTEMS

SAA1056
SAA1058
SAA1060
SAA1062

PLL frequency synthesizer

125 MHz amplifier and divider-by-32/33
LED display/interface circuit

LCD display/interface circuit

FREQUENCY MEASUREMENT AND DISPLAY SYSTEM

SAA1058
SAA1070

125 MHz amplifier and divider-by-32/33
display interface and frequency counter
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INDEX

SAA1056
SAA1058
SAA1060
SAA1062
SAA1070

SAA5000
SAA5010
SAA5012A
SAA5020
SAA5030

SAA5040
SAA5041
SAA5043
SAA5050
SAA5051

SAA5052
SAB1009B
SAB1016
SAB1046
SAB2015

SAB2021
SAB2022
SAB2024
SAB2034
SAB3011

SAB301
SAB3012A
SAB3013
SAB3017
SAB3017A

SAB3022
SAB30228
SAB3024
SAB3032
SAB3034

SAB3042
SAF1032pP
SAF1039P
TDB1033

NUMERICAL INDEX

PLL frequency synthesizer

125 MHz amplifier and divider-by-32/33
LED display/interface circuit

LCD display/interface circuit

display interface and frequency counter

remote control transmitter encoder
remote control receiver decoder
remote control receiver decoder
Teletext timing chain circuit
Teletext video processor

Teletext acquisition and control circuit
Teletext acquisition and control circuit
Teletext acquisition and control circuit
Teletext character generator (English)

Teletext character generator (German)

Teletext character generator (Swedish)

wide-band limiting amplifier

control circuit for on-screen display of station and/or channel number
1 GHz divider-by-256

control and station memory circuit

instruction encoder

fine detuning circuit

frequency control circuit

frequency control circuit for Italian TV channels
remote transmitter

receiver and analogue memory (for TV)

receiver and analogue memory (for Radio); see SAB3012 data
6-function analogue memory; microcomputer controlled
IBUS sub-system interface

standard version; see SAB3017 data

receiver and analogue memory
standard version; see SAB3022 data
computer interface for tuning systems
receiver and analogue memory
analogue and tuning circuit

infrared decoder; microcomputer compatible

receiver/decoder for infrared operation

remote transmitter for infrared operation

preamplifier for ultrasonic/infrared remote control transmission
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RATING SYSTEMS

The rating systems described are those recommended by the International Electrotechnical Commission
(IEC) in its Publication 134.

DEFINITIONS OF TERMS USED
Electronic device. An electronic tube or valve, transistor or other semiconductor device.

Note
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 which are directly related to the application.

Rating. A value which 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.

Note
Limiting conditions may be either maxima or minima.

Rating system. The set of principles upon which ratings are established and which determine their
interpretation.

Note
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 exceed-
ed under the worst probable conditions.

These values are chosen by the device manufacturer to provide acceptable serviceabiiity 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 life, no absolute maximum
value for the intended service is exceeded with any device under the worst probable operating con-
ditions 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.
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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 exceed-
ed 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 charac-
teristics of the electronic device under consideration.

The equipment manufacturer should design so that, initially and throughout life, no design maximum
value for the intended service is exceeded with a bogey 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 exceed-
ed under normal conditions.

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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HANDLING
MOS DEVICES

HANDLING MOS DEVICES

Though all our MOS integrated circuits incorporate protection against electrostatic discharges, they
can nevertheless be damaged by accidental over-voltages. In storing and handling them, the following
precautions are recommended.

Caution

Testing or handling and mounting call for special attention to personal safety. Personnel handling MOS
devices should normally be connected to ground via a resistor.

Storage and transport

Store and transport the circuits in their original packing. Alternatively, use may be made of a conductive
material or special IC carrier that either short-circuits all leads or insulates them from external contact.

Testing or handling

Work on a conductive surface (e.g. metal table top) when testing the circuits or transferring them from
one carrier to another. Electrically connect the person doing the testing or handling to the conductive
surface, for example by a metal bracelet and a conductive cord or chain. Connect all testing and hand-
ling equipment to the same surface.

Signals should not be applied to the inputs while the device power supply is off. All unused input leads
should be connected to either the supply voltage or ground.

Mounting

Mount MOS integrated circuits on printed circuit boards after all other components have been mounted.
Take care that the circuits themselves, metal parts of the board, mounting tools, and the person doing
the mounting are kept at the same electric (ground) potential. If it is impossible to ground the printed-
circuit board the person mounting the circuits should touch the board before bringing MOS circuits

into contact with it.

Soldering

Soldering iron tips, including those of low-voltage irons, or soldering baths should also be kept at the
same potential as the MOS circuits and the board.

Static charges

Dress personnel in clothing of non-electrostatic material (no wool, silk or synthetic fibres). After the
MOS circuits have been mounted on the board proper handling precautions should still be observed.
Until the sub-assemblies are inserted into a complete system in which the proper voltages are supplied,
the board is no more than an extension of the leads of the devices mounted on the board. To prevent
static charges from being transmitted through the board wiring to the device it is recommended that
conductive clips or conductive tape be put on the circuit board terminals.

Transient voltages

To prevent permanent damage due to transient voltages, do not insert or remove MOS devices, or
printed-circuit boards with MOS devices, from test sockets or systems with power on.

Voltage surges
Beware of voltage surges due to switching electrical equipment on or off, relays and d.c. lines.

I
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PACKAGE
OUTLINES

14-LEAD DUAL IN-LINE; PLASTIC (SOT-27S, T, V)
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\ : ‘ ‘ @ Positional accuracy.

w13 12 1 10 9 8 M Maximum Material Condition.

RN o 7 (1) Centre-lines of all leads are

within +0,127 mm of the nominal
position shown; in the worst case,

1 2 3 4 5 3 7 the spacing between any two leads
| ‘ | ; | i ‘ may deviate from nominal by
A . R . R S £0,254 mm.

(2) Lead spacing tolerances apply
top view from seating plane to the line

Dimensions in mm indicated.

(3) Index may be horizontal as shown,
or vertical.

SOLDERING

1. By hand

Apply the soldering iron below the seating plane (or not more than 2 mm above it).
If its temperature is below 300 ©C it must not be in contact for more than 10 seconds; if between
300 ©C and 400 ©C, for not more than 5 seconds.

2. By dip or wave

The maximum permissible temperature of the solder is 260 OC; this temperature must not be in
contact with the joint for more than 5 seconds. The total contact time of successive solder waves
must not exceed 5 seconds.

The device may be mounted up to the seating plane, but the temperature of the plastic body must
not exceed the specified storage maximum. If the printed-circuit board has been pre-heated, forced
cooling may be necessary immediately after soldering to keep the temperature within the permis-
sible limit.

3. Repairing soldered joints

The same precautions and limits apply as in (1) above.
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16-LEAD DUAL IN-LINE; PLASTIC (SOT-38)
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@ Positional accuracy. -
|
) M Maximum Material Condition.
1 2 3 L 5 6 7 8 (1) Centre-lines of all leads are
within £0,127 mm of the nominal
m position shown; in the worst case,
the spacing between any two leads
may deviate from nominal by
top view +0,254 mm.

Dimensions in mm (2)  Lead spacing tolerances apply
from seating plane to the line
indicated.

SOLDERING

1. By hand

Apply the soldering iron below the seating plane {(or not more than 2 mm above it).

If its temperature is below 300 °C it must not be in contact for more than 10 seconds; if between
300 9C and 400 °C, for not more than 5 seconds.

2. By dip or wave

The maximum permissible temperature of the solder is 260 °C: this temperature must not be in
contact with the joint for more than 5 seconds. The total contact time of successive solder waves
must not exceed 5 seconds.

The device may be mounted up to the seating plane, but the temperature of the plastic body must
not exceed the specified storage maximum. If the printed-circuit board has been pre-heated, forced

cooling may be necessary immediately after soldering to keep the temperature within the permis-
sible limit.

2. Repairing soldered joints

The same precautions and limits apply as in (1) above.
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16-LEAD DUAL IN-LINE; PLASTIC (SOT-382)

- . 19,5 max - |

seating plane

-

.
1773506,

10 9 .
@ Positional accuracy.
t M Maximum Material Condition.

(1) Centre-lines of all leads are
within +0,127 mm of the nominal
position shown; in the worst case,
the spacing between any two leads
may deviate from nominal by
+0,254 mm.

i/
lead 1 indication {either index or sign)

top view (2) Lead spacing tolerances apply
from seating plane to the line

Dimensions in mm L
indicated.

SOLDERING

1. By hand

Apply the soldering iron below the seating plane (or not more than 2 mm above it).
If its temperature is below 300 ©C it must not be in contact for more than 10 seconds; if between
300 OC and 400 ©C, for not more than 5 seconds.

2. By dip or wave
The maximum permissible temperature of the solder is 260 OC; this temperature must not be in
contact with the joint for more than 5 seconds. The total contact time of successive solder waves
must not exceed 5 seconds.
The device may he mounted up to the seating plane, but the temperature of the plastic body must
not exceed the specified storage maximum. If the printed-circuit board has been pre-heated, forced
cooling may be necessary immediately after soldering to keep the temperature within the permis-
sible limit.

3. Repairing soldered joints
The same precautions and limits apply as in (1) above.

1
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18-LEAD DUAL IN-LINE; PLASTIC (SOT-102A)
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Dimensions in mm

SOLDERING
See page 1 of this chapter (SOT-27S, T, V)

@ Positional accuracy.
M Maximum Material Condition.

(1) Centre-lines of all leads are
within +0,127 mm of the nominal
position shown; in the worst case,
the spacing between any two leads
may deviate from nominal by
+0,254 mm.

(2) Lead spacing tolerances apply
from seating plane to the line
indicated.

(3) Index may be horizontal as shown,
or vertical.
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24-LEAD DUAL IN-LINE; PLASTIC (SOT-101A)
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SOLDERING
See page 1 of this chapter (SOT-27S, T, V)

Positional accuracy.
Maximum Material Condition.

Centre-lines of all leads are

within £0,127 mm of the nominal
position shown; in the worst case,
the spacing between any two leads
may deviate from nominal by
+0,254 mm.

Lead spacing tolerances apply
from seating plane to the line
indicated.

Index may be horizontal as shown,
or vertical.
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28-LEAD DUAL IN-LINE; PLASTIC (SOT-117)
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within 0,127 mm of the nominal
position shown; in the worst case,
the spacing between any two leads
may deviate from nominal by
(15,24 +0,254 mm.
- 17.15 .

15.30 (2) Lead spacing tolerances apply
from seating plane to the line
indicated.

Dimensions in mm (3) Index may be horizontal as shown,
or vertical.
SOLDERING

See page 1 of this chapter (SOT-27S, T, V)
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INTRODUCTION TO
DIGITAL SYSTEMS

TUNING AND CONTROL SYSTEMS FOR RADIO AND
TV RECEIVERS, TEXT DECODERS AND TV GAMES

FOREWORD

TV and radio receivers have conventionally used analogue tuning and control systems. However, the
development of LS| technology has now progressed to the state where these functions can be economi-
cally performed by mass-produced digital LSI circuits. Bulky and unreliable multi-way switches and
potentiometers can be replaced by simple single-pole switches. Moreover, the digital circuitry allows the
use of remote control systems, again developed using LSI techniques.

New functions for the TV receiver, such as Teletext and video games, can easily be accommodated
using digital control techniques. This handbook describes a complete range of LS| circuits designed to
perform all tuning, control and remote control functions required for TV and radio receivers. The
processes used to fabricate these 1Cs vary according to the function, for example, ECL for high-fre-
quency circuits, LOCMOS for low-power circuits, etc. However, all circuits are produced by basically
simple processes, providing good yield and reliability.

Available systems

® Remote control systems: three different remote control systems are available which cope with
different market or system requirements.

® DICS (Digital Channel Select) system (also referred to as the TRD system): the well-known system
in volume production; closed loop digital tuning, based on the FLL (frequency locked loop) prin-
ciple; including remote control and display features.

® VTS (Video Tuning System): the next generation system for microcomputer based closed loop
tuning systems (FLL principle); a full range of microcomputer peripherals.

® Teletext and Viewdata systems: the new digital text communication systems with on-screen text
display.

® RTS (Radio Tuning System): digital tuning, control and display system for radio receivers, with or
without remote control.

® Digital Frequency Counter system: frequency measurement and display system for radio receivers.

The systems are designed so that they can be operated independently or built into a single system.
Their compatible design philosophy means that basic systems can easily be expanded when design
requirements are changed. Moreover, the TV and radio systems can be operated independently via a
single remote control unit, while sub-systems such as TV games, slide and film projectors and recorders
can be operated via the TV or radio equipment. Figure 1 shows a typical system approach, controlling
TV, radio etc. from a single transmitter unit.

June 1979 1



J\

INTRODUCTION TO
DIGITAL SYSTEMS

']0J3U0D Bl0WAl JO sueaw Aq swalsAs-qns Juapuadap yiim waslsAs uoildsdss A | € pue olpel e 4o j011u0) | ‘Bi4

A

0L008Z¢ \III-IJ
aooono
ooono
1UN J3331WsSuDIy gooao
ajowa. o0oagao
oooo
oooo
- \;\ m
yoyms >.~\o_n~\z —
_ccm_m
paJpajul
] Il I In
|| |
sanvol [coud| [toud ¥30003a| | 4300030
03aIA wis | |3ans d1A vivamaia| |ix3iznaL

b
X\
»INVILS O O YINVILS
-anol Y3IAI1303Y 01avy -anol
| 1 1
4303003y ¥30¥023y d3AVId
3113SSv0 3dvl ay023y

June 197q (




Tuning and control systems for radio and TV receivers, INTRODUCTION TO
text decoders and TV games DIGITAL SYSTEMS

SURVEY OF REMOTE CONTROL SYSTEMS
Three different remote control systems are offered to suit the different requirements.

® SAF1032; SAF1039: the simple and cheap remote control system with 3 analogue functions and
32 commands.

® SAA5000; SAA5010 family: 32 commands and 4 analogue functions, specially designed for opti-
mum co-operation with touch control ICs and the Teletext decoder circuits.

® SAB3011; SAB3012 family: the most sophisticated system with 2 x 64 commands for radio and
TV applications; to this family belong the SAB3022, SAB3032 and SAB3042.

SURVEY OF THE DICS system (TRD)

This is a remote control and digital tuning system intended primarily for use in TV receivers; provision
has been made, however, for using the remote control with radio receivers and other sub-systems. The
system incorporates a memory for station storage and analogue settings.

Control system
The control system comprises:

SAB3011 remote transmitter;

SAB3012, SAB3022 or SAB3032 receiver and analogue memory circuits;
TDB 1033 signal amplifier;

SAB2021 command encoder (local use);

SAB3017 serial to parallel command translator.

Tuning system

® SAB2024 frequency comparator and ROM;

® SAB2015 control circuit and RAM (station storage);

® SAB1009B + SAB1046 inpul amplifier and frequency divider (prescaler).
This combination will be superseded by the SAB1018 one chip prescaler;

® SAB2022 analogue memory for fine de-tuning.

Display system
® SAB1016 control circuit for on-screen display of station and/or channel number.

June 1979



INTRODUCTION TO
DIGITAL SYSTEMS

Features of the DICS system are:

Tuning

® Highly accurate tuning allows optimum reception of Teletext;

® AFC compensates for drift in frequency converters, VCRs or TV games;
® Fully automatic direct digital selection and tuning of all current and future TV channels in the VHF
and UHF range, including those outside the standard tuning range;

Stable closed-loop tuning system with an error of less than 10 kHz;
Simple storage of preferred-station frequencies;

Fine de-tuning of stored station according to personal preference;
Non-volatile station storage;

Fast search tuning;

Search tuning will also locate stations outside the normal channel pattern.

Control

® Large command set of 2 groups of 64 commands allows operation of two receiver systems from one
transmitter, e.g. TV and radio;

® 8 sub-systems selectable per command group, leaving 56 commands for each sub-system (Teletext,
Viewdata, TV games etc.);

® Transmitter modulation method provides reliable error-free reception of commands;

® 31 local commands directly available, expandable up to 64.

Display
® Transmitter identified by display of channel and station numbers by on-screen display;
® On-screen display uses character rounding and background blanking.

Brief functional description

Figure 2 shows the layout of a typical DICS system. The SAB3011 remote transmitter generates a
serial command code when a command key is depressed. The code is transmitted using infrared or
ultrasonic radiation, using a modulation technique that eliminates the effects of background or
interference radiation.

The receiver and analogue memory (REAM) demodulates the serial command word and waits until
two identical, consecutive commands have been received before passing the command to the rest
of the system, via the IBUS. Analogue function commands are obeyed inside the REAM to provide
the required analogue outputs.
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Tuning and control systems for radio and TV receivers, INTRODUCTION TO

text decoders and TV games DIGITAL SYSTEMS
pre-selected
station
number selected
local commands channel
] number
fatlia
preamplifier —
(TDB1033) L
volume
RECEIVER brightness
r—* ANALOGUE MEMORY saturation
| SAB3012 contrast
.
4 intrarea DISPLAY T
' MODULE
‘ SAB1016 FINE
DE-TUNING
' A SAB2022
REMOTE
TRANSMITTER
SAB3011 —> SAB2015
4
ooo remote ] SAB1009B
ooaa < —+
oao keyboard SAB1046
tuning J
SAB2024 band switching TUNER

72761043 =

Fig. 2 Layout of a typical DICS system.

The digital tuning section comprises the channel selector, an input amplifier and frequency divider,
and a frequency comparator with ROM. The ROM is used to store all the standard CCIR-allocated TV
carrier frequencies. The output of the frequency comparator drives the AFC circuit to lock the tuner
to the desired frequency. After reception of a tuning command, the ROM is addressed by the required
channel number (from the SAB2015) to load the control loop with the frequency information for the
required station. This information is also used to provide station and channel numbers for display
purposes. These numbers can be presented as an on-screen display using the SAB1016.

The fine de-tuning circuit, SAB2022, delivers an offset voltage for the IF/AFC module. The de-tuning
voltage can be set to one of 32 levels for each of the 16 stored stations.
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The SAB2021 can be used to generate the serial IBUS commands from a local keyboard matrix.
Figure 3 shows the SAB2021 in an application requiring local control only.

to DICS tuning
and display system

e

SAB2015

1BUS
|
SAB2021 CONTROL

PARALLELTO INPUT
SERIALTRANSLATOR MATRIX

LI s

| STATION 1
| SELECTION |
I MATRIX : 1 TS

e — — — o— — — ]

|

TZ80065.2

Fig. 3 Circuit SAB2021 providing local command inputs.
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INTRODUCTION TO
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SURVEY OF THE VTS SYSTEM (Video Tuning System)

The VTS system is the successor of the DICS concept, using the same tuning principles and remote
control transmitter SAB3011, but is based on microcomputer control rather than on dedicated
circuits, to guarantee optimum design flexibility. It is possible to realize very economic concepts by
using a simple microcomputer such as the 8021. |f more features are required, more sophisticated
systems can be designed by using the 8048 or even the 8049 microcomputers.

An attractive feature of our concepts is, that the tuning part of these different systems is the same.
The following circuits can be used:

Control

SAB3011
SAB3042

TDB1033

Tuning system

SAB3024
SAB3034

SAB3013

Display
SAB3016

SAA1060
SAA1061

remote transmitter for 128 commands.

remote control decoder for 128 commands with an asynchronous bus to the micro-
computer; an IBUS to videotex circuits, e.g. Teletext and Viewdata. Inputs for local
keyboard (31 mask-programmable commands possible).

signal amplifier.

computer interface for tuning systems; this is a microcomputer peripheral for tuning.

analogue and tuning circuit; a microcomputer peripheral for tuning and 6 analogue
functions.
computer controlled analogue memory providing 6 analogue functions.

(in development) for microcomputer controlled on-screen display.
control and drive circuit for LED display of station and channel numbers.
control and drive circuit for LED display of station and channel numbers.

June 1979



INTRODUCTION TO
DIGITAL SYSTEMS

Typical applications
The basic VTS

Figure 4 shows a simple low-cost VTS which is based on an 8021 microcomputer and is suitable for
incorporation in the more basic type of television receivers which are often without a.f.c. circuits.
The basic system performs the following functions:

® Direct access to all CCIR channels by entering two digits on the local keyboard.
® Stepping sequentially through the channels in one or both directions.

® Search tuning in one or both directions.

® LED display of channel number.

® No a.f.c. required.

The basic system can be extended as follows:

® Remote control can be added by connecting the TDB1033 amplifier directly to the microcomputer,
and using the infrared transmitter SAB3011.

® The computer-controlled analogue memory SAB3013 can be added to provide fine detuning, control
of five analogue functions (e.g. volume, brightness, contrast, saturation and tone), muting and setting
of all the analogue levels to mid-value at switch-on. If the receiver has a.f.c. it is possible to reduce
the cost of the system by using the SAB3034, which performs the dual functions of tuning and
analogue control, instead of the SAB3024 and SAB3013. ’

® A non-volatile memory (MNOS or CMOS with battery back-up) can be added to provide preset
station facilities and set the analogue levels to user-selected values at switch-on.
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i,
UHF/VHF TUNER
station/channel
number
correct tuning 517
indicator
Vosc Viuning TV RECEIVER
—_e g — e — e i —_ 4 —_— s — s — a4 — s —
SAB10098
SAB1046
PRESCALER
s YAN
SAB3024
FREQUENCY
CONTROLLER [
CBUS BASIC VTS
local
keyboard
SAA1061
ggg MICROCOMPUTER b—— L——  LED DISPLAY
goo 8021 F— — INTERFACE
. SAB3013
L ANALOGUE
TDB1033
CONTROL control of
6 analogue
// infrared functions
fink
remote
keyboard
SAB3011
aoao
L— NON-VOLATI
000 — TRANSMITTER OMEN%RV LE
ooa VTS EXTENSION
—
—
—
7279626.A S—
——
—
Fig. 4 A basic VTS system with extension for station memory, analogue function control and remote
control.
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A

VTS for middle-class receivers

Figure 5 shows a more complex remotely-controlled VTS which is based on an 8048 microcomputer
and is intended for incorporation in middle class television receivers. The system performs the follow-
ing functions:

Direct access to all CCIR channels.

20 or more preset stations (dependent on memory capacity).
Stepping sequeritially through the channels in one or both directions.
Search tuning in one or both directions.

Selection of channels and stations by decimal key entry.

Local and remote control.

Fine detuning with storage of detuning information.

Control of five other analogue functions with muting.

Setting of analogue levels to user-selected values at switch-on.
On-screen display of station and channel number.

The system can be extended as follows:

Addition of SAB3042 simplifies the task of the microcomputer and aliows straightforward inter-
facing with videotex circuits {e.g. Teletext and Viewdata).

The LED display interface SAA1061 can be used instead of, or in addition to. the on-screen display
IC SAB3016.

The frequency and analogue function controiler SAB3034 can be replaced with the frequency
controlier SAB3024 and the analogue function controller SAB3013. The system could then be used
in television receivers without a.f.c.

10
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Fig. 5 A VTS system for middle class receivers.
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A fully comprehensive VTS

Figure 6 shows a fully comprehensive VTS which is based on an 8049 microcomputer and is intended

for incorporation in top-class television receivers. The system incorporates all the facilities provided

by the system shown in Fig. 5 with the following additions:

® A timer/clock circuit.

® On-screen display of station/channel number or time of day.

® LED display of station/channel number or time of day.

® |f control of videotex circuits is not required, an integrated circuit for character and graphic
displays could be added. A video display IC for this purpose is being developed.

12
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Fig. 6 A fully comprehensive VTS system.
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TELETEXT AND VIEWDATA
Teletext

Teletext is a system whereby additional information is broadcast within the composite TV signal to
provide information display upon the TV screen. With the necessary decoding circuits in the receiver,
‘pages’ of text can be displayed in place of, or superimposed upon, the transmitted picture.

Teletext information is transmitted during the vertical flyback blanking period of the TV signal. The
Teletext decoding circuits process and store this information until the complete required page is
available, when it is displayed on the screen. Existing services divide the information into magazines,
each containing up to 100 pages. A page consists of 24 rows of 40 alphanumeric characters.

The Teletext decoder can be operated by the remote control system SAB3011 and SAB3012. An
alternative remote control system, the SAA5000 and SAA5010, has been designed for the British
market and provides optimum compatibility with Teletext and Viewdata decoders.

Features of the Teletext decoder

Simple design using four LSI circuits;

Simple operation by remote control;

Can easily be extended to a Viewdata decoder;

Crystal-controlled synchronization;

Double height facility to double the character height and display half of a page;
Character rounding improves readability;

Messages can be superimposed on TV programme;

Last page received can be displayed after transmitter shut-down;

Preset timed operation possible.

Teletext transmission

Part of the vertical flyback time (return from lower right to upper left of the screen) is available for the
transmission of Teletext. This corresponds to about 16 horizontal line periods. Figure 7 shows the
timing of the Teletext data during the vertical blanking period. In this instance, Teletext information

is transmitted during lines 17 and 18 for the first half-frame and during lines 330 and 331 for the
second half-frame.

Teletext characters are transmitted in ASCII code (7-bit) with one parity bit to allow error detection
in the receiver. The 7-bit code allows the use of up to 128 symbols and control codes. Hamming code
is used while transmitting line addressing information so that errors in this can be corrected.

14
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Teletext decoder components

A range of LS| circuits has been developed to allow simple construction of a Teletext decoder. These
dedicated LS| circuits perform the task of timing, video processing, control-and-data-acquisition, and
character generation. The requirements of different markets have led to the development of alterna-
tive versions of the control-and-acquisition and character generator circuits. The page information
store is comprised of standard RAM circuits.

Teletext decoder ICs:

SAA5020 timing chain, providing the system timing;

SAA5030 video input processor;

SAAS5040 (Britain)

SAA5041 (Continent) Teletext control-and-acquisition circuit;
SAA5043 (Australia) I

SAA5050 (English) ‘
SAA5051 (German)
SAA5052 (Swedish) 1

The system also requires a static RAM of at least 1 K x 7-bit capacity.

Figure 8 shows a block diagram of the Teletext decoder and VTS system, with connections to a
Viewdata system shown in broken lines. The text information is supplied to the receiver circuitry as
conventional R, G and B signals together with blanking and synchronizing information.

character generator.

16
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Viewdata

Viewdata is an interactive data communication system, providing a two-way exchange of information.
The information transfer takes place via a conventional telephone line and the information is displayed
upon the TV screen. The conversational nature of the system means that it is not necessary te transfer
all the available information, but only that requested. This means that vastly more pages can be made
available and the capture time for any page can be reduced. The system does not depend upon the
availability of a transmitted signal.

Figure 9 shows the schematic diagram of a Viewdata system. The video data is coded in the same
manner as for Teletext, but is transmitted over the public telephone network. This results in low data
transfer rates due to the limited bandwidth of the telephone system. Typical data rates are:

source to subscriber: 1200 baud;
subscriber to source: 75 baud.

Transmission of a complete page from source to subscriber takes about 8 .

MEMORY . :

EXTERNAL L
COMPUTER

|

|

‘ \ : ‘ |
1 | | 1 B |

el | | | | | |

ge | | |

| |
) ‘ .
television I B telephone Viewdata | Viewdata information |
receiver " “modem telephone network ’L'computer"“ memory ™ storage ™

COMPUTER]|

-

SE4

7280068

Fig. 9 The viewdata system.

The high storage capacity of Viewdata computer (typically 10° pages) means that the system can
provide information on a vast range of subjects. Examples of this are: telephone directories; train, bus
and airline time-tables; market quotations/prices; theatre, cinema and TV programmes etc. Furthermore,
the system can be developed to provide communication between subscribers, replacing postal letters.

18
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RADIO TUNING SYSTEM

® Crystal-controlled phase-locked-loop tuning system for high stability;
® LSI circuits designed for direct drive of displays and coupling to microcomputers;

® Connections to the SAA1056 and SAA1060 are minimized due to the controlled data format;
® Simple passive coupling to the tuner oscillator due to highly sensitive input of the SAA1058;
® Programmable reference frequency;

® | ow radiation from the display driver due to the duplex operation mode;

® Few peripheral components are required.

Figure 10 shows a basic radio tuning system for AM and FM receivers. A microcomputer is used to

provide a flexible interface between the user controls and the tuning and display sections.

—  TUNER ILEAMP }—»if
T
T ]
{ J ]
CHANNEL STATION
) — LOOP FILTER FREQUENCY NUMBER
s tuning DISPLAY BAND-SWITCH
ge
[}
|| HF DIviDER SYNTHESIZER LED-DRIVER LED‘?CR'VER
SAA1058 SAA1056 SAA1060 SAA1060
It
MICRO-

COMPUTER

MEMORY

']

user

controls

72800691

Fig. 10 A simple microcomputer-controlled radio tuning system.
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Tuning section

® Tuner module;

® SAA1058 input preamplifier and divider;

® SAA1056 synthesizer module;

® Amplifier and loop-filter for the tuning voltage.

A phase-locked-loop is employed to maintain stable, accurate tuning. The oscillator output of the
tuner is amplified and processed to become a square-wave which is passed to a frequency divider circuit
with a programmable dividing factor. The output of the frequency divider is compared with a crystal-
controlled reference frequency. The output of the comparator is amplified and filtered to be used as
the tuner control voltage, providing a closed-loop control system. The user controls the system by
keying-in a channel number or broadcast frequency, which is converted into the appropriate dividing
factor by the microcomputer.

Additional features can easily be added to the system, such as search tuning, manual tuning and station
memory.

Display section

The display section is driven from the serial data bus, its function being to display data such as
frequency, channel number, staticn number, waveband etc. However, the design of the serial to
parallel decoders allows control as well as display of general system functions and messages, such as:

® Volume, balance, bass or treble settings;
® Filter or mono/stereo switch positions;
® Unit status, such as cassette rewinding, recording or end-of-record.

Two special serial to parallel decoder ICs are available to drive LED or LCD displays from the serial
data bus:

® SAA1060 16-bit serial to parallel decoder for 4% digit drive in duplex mode;
® SAA1062 17 or 20-bit serial to parallel decoder for 17 or 20 segment drive.

Controls

The tuning system can be either locally or remotely controlled, or both. If the SAB3011 remote control
system is used, the SAB3042 infrared decoder can be used instead of a REAM to provide a microcom-
puter-compatible output. A complete set of local controls can then be provided by an extra SAB3011.
Figure 11 shows the radio tuning system with local and remote control and display facilities for various
system functions.

20
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FREQUENCY MEASUREMENT AND DISPLAY SYSTEM

This system has been specifically designed to measure the frequency to which an a.m./f.m. radio is
tuned and to provide a digital LED display of either the tuned frequency or the associated v.h.f.
channel number.

The system is based on two ICs and can be used with v.h.f. (f.m.), short-wave, medium-wave and long-
wave and can be programmed to compensate for a wide range of i.f. frequencies.

The following features are provided:

® Mains zero-crossing switching to reduce interference.

Multiple sampling to stabilize display during short-term local oscillator drift.
Requires only a single 8 V a.c. supply.

Suitable for use with a wide range of i.f.:

for a.m. 449 kHz to 472 kHz; for f.m. 10,6 MHz to 10,775 MHz.

Compact circuitry with few peripheral components.

Facilities for ‘freezing’, testing and blanking the display.

Flicker suppression.

® High input sensitivity allows direct drive from radio local oscillators.

The principle of the frequency measuring and display system is illustrated by the block diagram in
Fig. 12. The main components of the system are an integrated programmable prescaler (SAA1058),
an integrated display interface and frequency counter (SAA1070), a 4 MHz quartz crystal and a
4'-digit seven-segment LED display.
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6 T program
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—
—_— DUP T
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—_—
- AM
TUNER PROGRAMMABLE | fo./32 DISPLAY LNTEHFALE
PRE SCALER FREQUENCY COUNTER
(+32)
SAA1058 SAA1070
FM SET e
B: Tuner I SET GATE
+ W ] T 1]
/
division 4 MHz CH VHF SW MW/LW
ratio control dispiay wavelengthi selection
mode
control 1279485
Fig. 12 Block diagram of a digital frequency indicator.
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples made available
tor evaluation It does not form part of our data handbook system and
does not necessarily imply that the device will go into production

SAA1056

PLL FREQUENCY SYNTHESIZER

LOC FU FDN cLo
|
12 14 10 7
FIN 13 L l
11
5-BIT 10-BIT FREQUENCY/ 13-8BIT [¢—1+—- QRZ
4 SWALLOW L PROGRAMMABLE — PHASE +— REFERENCE ORSECFIT.TJEQQ(C)E‘
CMOD COUNTER DIVIDER a DETECTOR DIVIDER e *—*;9——— osc
T mre—) &
REF1
17-BIT LATCH DECCDER
f REE?2 a
it el
DATA46 17-BIT SHIFT REGISTER
9
cL8 —Z—-{k—, 8 vop
BUS
5 CONTROL R VAN
DLEN —+ —+—|
Dl h SAA1056 PULL] I
eere - §3 h‘
1
Voo Fig. 1 Block diagram. e
The integrated circuit SAA1056 together with a suitable prescaler (e.g. SAA1058) and a loop filter
forms a complete PLL frequency synthesizer for AM/FM radio tuning systems.
Features
® Bus control for the selection of 16-bit words.
® 17-bit latch, for data storage.
® Control lines TTL compatible by means of level shifters.
® Decoupled oscillator frequency output (system clock for other ICs).
® Choice of 4 reference frequencies.
QUICK REFERENCE DATA
Supply voltage ranges Vpp 8to 10 V
Vpp!I 45t0 55 V
Operating ambient temperature range Tamb -20to +80 ©C
Input frequency f) > 4 MHz
PACKAGE OUTLINE
16-lead DIL; plastic (SOT-382). -

]
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SAA1056

GENERAL DESCRIPTION

The integrated circuit SAA1056, together with a suitable prescaler (32/33) and loop-filter, forms a
complete synthesizer function for AM/FM radio tuning systems.

The circuit comprises the following blocks:

a. A dividing circuit formed by a 5-bit binary Swallow counter with and a 10-bit binary programmable
divider.

b. A frequency/phase detector which, via an external loop-filter, generates the control voltage for the
voltage-controlled oscillator (VCO). The detector also gives a lock indication.

c. A 13-bit binary reference frequency divider. This divider delivers the reference frequency to the
frequency/phase detector.

d. The decoder delivers the dividing number for the reference divider. Depending on the logic states of
the 2 inputs (REF1 and REF2), four different dividing ratios (160, 400, 800 and 8000) for the
reference frequencies can be fed to the frequency/phase detector.

e. A reference frequency oscillator. Together with a 4 MHz crystal a stable frequency is generated,
from which the reference frequencies are derived. The 4 MHz signal is also available at a decoupled
output as a system clock for other ICs.

f. A 17-bit latch to store the data for the dividing number of the programmable divider (block a) and
2 bits for reference frequency choice.

g. A 17-bit shift register to receive the serial data for the latch.

h. A bus control to avoid improper data to be handled by the system.

i. Level shifters for the control inputs DATA, DLEN, CLB and REFE so no external interface is
necessary between the SAA1056 on 9 V and the other ICs on 5 V.

OPERATION DESCRIPTION
Data inputs (DLEN and DATA)

The SAA1056 accepts the serial 17-bit data word synchronized with the clock burst (CLB), are offered
at the data input DATA. However, a command is accepted only when the data line enable input DLEN
is HIGH at the same time.

DLEN 'C " _
! |
DATAE 7777 I G ) R S AN
14
CLB H I I I | | I I
L I
s {4 load
t>0— |= pulse
| |« test leading zero t>0 —| |e—
e———— dataword ——— & 7Z74911

Fig. 2 Pulse diagram of the 17-bit data word.
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PLL frequency synthesizer SAA1056

OMIVIT L. M1 "n

e VL \JT IVILIN

Each data word must start with a leading zero. The SAA1056 checks the data word for the correct
length (17 bits) including leading zero. The data word contains 15 bits as a binary coded ratio

for the programmable divider. The first 10 bits program the 10-bit programmable divider and the
next 5 bits program the Swallow counter (see Fig. 3). The 16th bit (REF1) determines the ratio
of the reference divider in conjunction with the logic signal at input REFE.

5-bit data 10-bit data
Swallow counter programmable divider
7 - —
(o] T T T[] /T T T T Joeler] ]
. leading zero
7277994

Fig. 3 Organization of a data word.

Setting the reference divider (input REFE and control-bit REF1)

The reference divider can be set to four different ratios, using the two signals REF2 and REF1:

control bit input dividing ratio reference frequency
REF1 REFE Nref at fogc = 4 MHz; fiof
1 l 1 ‘ 160 1 25 kHz
1 0 400 10 kHz
0 1 800 5 kHz
0 l 0 ' 8000 l 0,5 kHz

Input frequency divider (FIN)

The input frequency is applied to input FIN for further processing in the circuit. It is divided in the
Swallow counter and the 10-bit programmable divider corresponding to the received data word. The
dividing number of the dividing circuit is given by the following equation:

N=Ng+PxNp with: Np = Ng; 0 <Ng <31
in which:

N = dividing number of total divider

Ng = value for the Swallow counter

P = lowest dividing number of prescaler
Np = dividing number of the 10-bit programmable divider.
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OPERATION DESCRIPTION (continued)

In combination with the 32/33 divider (PRECO — SAA1058), the minimum and maximum dividing
number can be calculated:

Npmin =0+ 32 x 31 = 992
Nmax = 31 + 32 x 1023 = 32767

In combination with a standard 10/11 divider, the minimum and maximum dividing numbers are:

Npmin =0+ 9x 10=90
Nmax = 31 + 10 x 1023 = 10 261

Count mode output for prescaler (CMOD)

Depending on the received data word, the 5-bit Swallow counter generates a signal for setting the
prescaler.

0 = divide by low dividing number
1 = divide by high dividing number.

The signal appears about 150 ns after the input pulse FIN (see Fig. 4).

H
BN 1 1 | .
H
CMODL
—| <150ns L— —| <150ns |=—
—| 2250ns |=— 7274912

Fig. 4 Timing of the CMOD signal.

Phase detector (frequency up/down) and lock detector outputs (FDN, FU, LOC)

The frequency/phase detector outputs FDN and FU generate a control voltage via an external loop for
the voltage-controlled oscillator (VCO).

FDN: phase detector output, frequency down
0 = active
1 = inactive

FU: phase detector output, frequency up
0 = inactive
= active

Output LOC generates an extra signal if the loop is locked.
0 = loop unlocked
1= loop locked.
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PLL frequency synthesizer

SAA1056

DEVELOPMENT SAMPLE DATA

PINNING

i6 Vpp
8 Vss

Inputs

1 Vppi
13 FIN

6 DATA
2 CLB
5 DLEN
3 REFE
11 QRZ

Outputs

4 CMOD
12 LOC
10 FDN
14 FU

7 CLO

9 0sC

Vooi [1]] U 16] Voo
ce | 2 15 | TEST
REFE| 3 EFU
cmop | 4 13 FIN
SAA1056
DLEN | 5 12| LOC
DATA|[ 6 EORZ
co (7 10| FON
Vss [8 ] 9 Josc
7277993

Fig. 5 Pinning diagram.

positive suppiy
negative supply {0 V)

supply voltage for the level shifters
input frequency; maximum 4 MHz
data input for dividing numbers
clock burst for data transmission
data line enable for data transmission
reference frequency selection

quartz crystal input (4 MHz)

count mode output for prescaler

lock detector output

phase detector output; frequency down
phase detector output; frequency up
system clock for other ICs (4 MHz)
quartz crystal oscillator output
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SAA1056

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134;

Supply voltage range Vbb -03to+11 V
Input voltage range 7 -0,3to+Vpp V
Input current h max. 10 mA
Output current tlg max. 10 mA
Current from Vppj to Vpp (Vpp| < Vpp) ! max. 10 mA
Power dissipation per output Pa max. 100 mw
Total power dissipation per package Piot max. 300 mw
Operating ambient temperature range Tamb -20to +80 °C
Storage temperature range Tstg -55 to +150 °C

CHARACTERISTICS
Vgg = 0; Tamb = —20 to +80 ©C; unless otherwise specified

VpD symbol min. typ. max. conditions
\%
Supply voltages - VpD 8 9 0 VvV
- VpDI 45 5 556 V
. fla=0;Vy=Vpp
Q 1 | — -
uiescent current 0 DD 100 pA lor Vpp or Vss
Inputs without level
shifters; FIN, QRZ, TEST |
input voltage LOW 8t0 10! V| 0 - 03VppV
input voltage HIGH 8t 10| V| 07Vpp - Vpp V
input current HIGH 10 IIH - - T uA | V=10V
input current LOW 10 =L - - 1T uwA V=0
i
input frequency 8t0 10| f 4 - - MHz!
duty factor 8to 10| & 45 - 55 %
rise/fall time 8to 10| ttf - - 50 ns
Inputs with level shifters
DATA, CLB, DLEN, REFE
atVpp|=45to55V
input voltage LOW 8t0 10| V)L 0 -02vpp V
input voltage HIGH 8t0 10| V|4 |0.8Vppi— VpDI V
input current HIGH 10 IIH - - 1 uMA V=10V
input current LOW 10 —-hL - - 1 MA V=0
rise/fall time 810 10| t,tf - - 1 us
. _ B _ (at 0,8 x Vpp resp.
pulse width twH.twr| 500 ns 10,2 x Vpp levels
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PLL frequency synthesizer

J L SAA1056

SAMFLE DAILA

vEvELUFIVIEN |

Vpp |symbol| min. typ. max. conditions
\
Outputs CMOD, CLO
open-drain, n-channel
output voltage LOW
CMOD 8t0o 10 | VoL - = 05 \ loL =5mA
CLO 81010 | Vqr - - 05 VvV lQL=6 mA
output leakage current 10 laRr - - 20 HA Vao=10V
ime; _ [CL=25pF
fall time; CMOD 8to 10 | t¢ - 20 ns IR =1,2 k§ + 20%
. L [CL=50pF
fall time; CLO 81010 | t¢ 50 ns IR =1k + 10%
Outputs LOC, FU, FDN
output voltage HIGH 8t010 | Voy (Vpp-0.5—- — \% -lg=25mA
output voltage LOW 8t0 10 | VoL - = 05 \ Ig=5mA
; : _ fC=25pF
rise/fall time 81010 |t tf 20 ns IR = 10K * 10%
QOutput OSC
output voltage HIGH 8t010 | Vo4 |VpD-1 - - \" -lg=1mA
output voltage LOW 8t0 10 | VoL - - 1 \ Ig=18mA
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples made available
for evaluation. It does not form part of our data handbook system and
does not necessarily imply that the device will go into production

SAA1058

125 MHz AMPLIFIER AND DIVIDER-BY-32/33

The silicon monolithic integrated circuit SAA1058 is designed as a programmable-ratio divide-by-32/33
prescaler. It is intended for use in digital radio tuning systems and frequency counters in radio appli-
cations with an input frequency range from 0,5 to 125 MHz. The high-frequency inputs are differential
inputs of a preamplifier for handling a.m. as well as f.m. oscillator signals. One output set provides
complementary ECL levels by emitter followers and a second output buffer set isintended to drive

MOS circuits by open collectors.

3 14 |12 10
Vect|Vec2|Vees Veca
2 |REFIN
Qe
51INA Qect|9
4|iN _2— QOC 8
A - 1
- 32/33 aoc| 7
1
REFIN
h 4
SET .|{cM33 VEE
l1s 13 6
7279406

Fig. 1 Block diagram.

QUICK REFERENCE DATA
Supply voltage
Input frequency range

Input voltage range
f=0,5to 30 MHz
f=30to 125 MHz

Power consumption per package (no load)

PAGKAGE OUTLINE
16-lead DIL; plastic (SOT-38).

U

SAA1058

[16] n.c.
E Vcez
[13] cmas3

E Vcca
9] QecL

Fig. 2 Pin diagram.

7279405

Veetr =Veec2=Vee3=Veca =5V

Veg =0V (ground)

Pin 16 preferably connected to VEE

5t 10% V

Vee

f; 0,5 to 125 MHz
Vi(rms) 5to 100 mV
Vi(rms) 10 to 100 mV
Pav typ. 550 mwW
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125 MHz amplifier and divider-by-32/33

J l SAA1058

DANVIFLE DAITA

Ve VELUMIVICIN |

IN

SET

CM33

QECL or QOC
RECL or QOC
IN

SET

CM33

QECL or QOC
QECL or QOC
IN

SET

CM33

QECL or QOC
QECL or QOC

H n-1 ‘ +1 +2 +3 16 +17 418 +31 432 433

L /\/\W“'\W“'\W\

H : .- [ -- -

L — | |

H | 1

L ———— ]

H . i |

L } .. [

H .-

L ] L
7280062.A

H n-1 n 4 +2  +3 #6 A7 48 . +31 432 +33

H i - - -

L — | |

H -- : -

L » |

H - ! |

] | . [

H -

L .- J L_
7280083.A

1-n +1 416 +31 +33 +48 +50 +64 +66 +81 +83 +96 +98

H n 17 +3 0@9 +65 82 +

AP AN AP AR AT A== AT

H + --- - . — --- t R ce.—t - ——

L : I i ‘ ;

H , e m | ‘.

" T 1 L i

A R RS _T"I__l— I

H -- ? - ; -

o . LT T

Fig. 4 Timing diagrams of programmable frequency dividing.

11
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SAA1058

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)
Supply voltage (pins 3, 10, 12 and 14) Vee
Output supply voltage (pins 7 and 8, R|_= 470 Q) VoD
Input voltage \
Total power dissipation up to Tamp = 60 °C Pot
Storage temperature Tstg
Operating ambient temperature Tamb

CHARACTERISTICS

VEE=0V; Ve =5V (see Fig. 6); Tamp = 25 OC, unless otherwise specified.

Supply current (I3 + 110+ 112 + 114) " Icc
Count input voltage (pins 4 and 5)

A.M. (0,5 MHz to 30 MHz) Vi(rms)

F.M. (30 MHz to 125 MHz) Vi(rms)
A.C. input impedance R;
Count mode input (pin 13)

input voltage for division-ratio 32 Vemo

input voltage for division-ratio 33 VCMH

input current at Vop =2 V —lcmL
Set-up time changing the division-ratio

from 32 to 33 or vice versa toy
Input capacitance Ccm
Reset input voltage (pin 15)

reset VRL

no reset VRH
Input currentat VR =2V —-IRL
Emitter follower outputs {pins 9 and 11)

output voltage; R|_=4,7 k2 to ground VOH

VoL

Open collector outputs (pins 7 and 8)
Vpp=11V; R =470Q

Output voltage HIGH VoH
Output voltage LOW VoL
* See Fig. 6.

max. 7
max. 14
OtoVce
max. 0,76
—25to+ 125
—20to +60
typ. 110
< 135
51tc 100
10 to 100
> 1
< 2
>
< 3,5
typ. 50
typ. 1
< 2
>
< 2
> 3,7
< 3.3
> 9
< 2

oc
oc

mA
mA

mV
mV
k2

mA

ns

pF
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125 MHz amplifier and divider-by-32/33 SAA1058

OANVIFLE URATA

e V e k=\JT IVILIN |

CHARACTERISTICS (continued)
Open collector outputs (pins 7 and 8)

transition times, no capacitive load tTLH typ. 15 ns
tTHL typ. 12 ns
100 . 7279407
Vi(rms) 4
(mV) 4 g
75
2%
garanteed operating region
50
25
A A
7 v, %
107" 1 10 102 f; (MHz) 103

Fig. 5 Triggering level requirements.

June 1979



SAA1058

Vee Voo
(5V) — THE (9Vv)
g S 1
4 22nF 224 22nF
L
! 279 Rey Rcs
56 470} (470
29 kQ Q] & 22
nF 3 14 |12 10 nF
509[] 2 .
3,3
k2 11
a.m. input 22”nF 5
1l + N
I al | > —
f.m. input . |9
22nF33 +32/33 . output
k§2 | >
7
1
5052[]
56
22] k&
nFT 15 13 116
) 7279409
% 4\ 4
SET CM33

Fig. 6 Test circuit.
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125 MHz amplifier and divider-by-32/33
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples made available SAA1060
for evaluation. It does not form part of our data handbook system and
does not necessarily imply that the device will go into production

LED DISPLAY/INTERFACE CIRCUIT

Qy Q3 Q3 Q4 Q5 Qg Q; Qg Qg Q49 Q41 Q4201301415046
14 |17 |21 |24 |23 20|16 [13 |18 [22|2 o |12 |11 |3 |1

SEEE SEY S DK DK T T S T S T T TR S S 6
— Vce
16 OUTPUT STAGES 15,19
— VEE
—~> MULTIPLEXER
ad 16 BIT-DATA LATCH A > 16 BIT-DATA LATCH B
ZN
SAA1060
1
[—' : 17 BIT-SHIFT REGISTER
v l TT. v
— LOAD CONTROL —q BUS CONTROL
3 4
7 4 8 5 9
DuP LOEX DATA DLEN CLB 72789071

Features Fig. 1 Block diagram.
® Driving 7, 14, 16-segment displays.
® Driving linear displays, bar graph displays for analogue functions.
® Serial to parallel decoder.
® Bus control for the selection of 18-bit words.
® 2 x 16-bit latch.
® Duplex operation for two modes of output: static (16 bit) or dynamic (2 x 16 bit).
® Data transfer control.
® 2 outputs for higher output current (80 mA).
QUICK REFERENCE DATA
Supply voltage range Vee 4106 V
Operating ambient temperature range Tamb —20to+80 °C
Maximum input frequency fi typ. 50 kHz
Supply current lcc typ. 60 mA
Output current la < 40 mA
Output current (Qg and Qg only) la < 80 mA

PACKAGE OUTLINE
24-lead DIL; plastic (SOT-101A).

1l
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SAA1060

GENERAL DESCRIPTION

The integrated circuit SAA1060 is primarily designed to drive the display unit of a digital tuning
system. It can also be used as a 16-bit serial to parallel decoder. Since the device has no decoder (this
is handled by a microcomputer), it has many applications:

® driving 7-segment displays

® driving 14-segment displays

® driving linear displays, e.g. pointer, bar graph

® static output of switch-functions

® digital to analogue converter, with external R-2R network

® extension of the number of outputs for microprocessors or microcomputers.

Data transmission is initiated by means of a burst of clock pulses (CLB), a data line enable signal
(DLEN) and the data signal (DATA). The bus control circuit distinguishes between interference and
valid data by checking word length (17 bits) and the leading zero. This allows different bus infor-
mation to be supplied on the same bus lines for other circuits (e.g. SAA1056 with 16 bits).

The last bit (bit 17) of the data word contains the information which of the two internal latches will
be loaded. The input LOEX determines if the latched data of selected latches is presented directly to
the outputs, or synchronized with the data select signal DUP.

The output stages are n-p-n transistors with open collectors. The current capability is designed for the
requirements of duplex operation. Two of the outputs (Qg and Q1g) are arranged for double current,
so that 2 x 2 segments can be connected in parallel.

OPERATION DESCRIPTION
Data inputs (DLEN, DATA)

The SAAT060 processes serially the 18-bit data words synchronized with the ciock burst {(CLB) and
applied to the data input DATA. A command will be accepted only when the data line enable input
(DLEN) is HIGH (see Fig. 3).

16" bit 1% bit

oad| PlO|N|M|LIk|y]| 1 |H|lc|FleE|lD|lcCc|B]|aA
bit | 216]|Q15]Q14|Q13[Q12]Q17|Q1g| Qg | Qg | Q7 | Qg | Q5 | Q4 | Q3| Qp | Oy

7278909 leading zero —f

Fig. 2 Organization of a data word.

Condition for 17th bit:
0 = load data latch B
1 =load data latch A

The loading of the accepted information in one of the data latches is done by the 19th clock pulse,
when DLEN is LOW.
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LED display/interface circuit SAA1060

N NAVI b WM M

-

load pulse

data word

H
DLEN |
L

DATAt 7 Astart-bit[ bit1 | I 1T "[Ceine [ own 7

—| | test leading zero

7278908

Fig. 3 Pulse diagram of the 16-bit data transmission.

Each data word must start with a leading zero. The SAA1060 checks the data word for the correct
length (18 bits) and also for the leading zero.

The actual data is switched directly to the appropriate outputs. For switching on a segment, a ‘0’ (LOW)
is necessary at the appropriate data bit.

Data selection input (DUP)

The logic states at input DUP determine which of the two latch contents can be found on the output.

0 = latch A contents
1= latch B contents

Load control input (LOEX)
Input LOEX determines the operation mode in which the device is able to work.

0 = duplex mode, i.e. output synchronized with the duplex signal
1 =d.c. mode, i.e. output direct from the by DUP selected data latch.

When operating in duplex mode at 50 Hz, the time between two data words to be transmitted must
be>21 ms.
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SAA1060

N
o
w

DLEN

SAA1060

o
c
o

£ (2] (2] (=] (=] (51 [ [ ) =1 5]

DATA

o o o o
- - iy -
w S N w

12

FEHE G EEEE &

7278906
Fig. 4 Pinning diagram.

RATINGS (VEg = 0)

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Supply voltage range Vee -03to+7 V
Total power dissipation Ptot  max. 900 mW
Operating ambient temperature range Tamb —20to +80 °C
Storage temperature range Tstg —25t0+ 125 OC
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LED display/interface circuit SAA1060

DANIFLE UATA

U VELUINVICIN |

CHARACTERISTICS
VEE = 0; Tamp = 25 OC; unless otherwise specified

B Vee | symbol | min. typ. max. conditions
\%
Supply voltage — Vee 4 5 6 V
Supply current 5 lcc - 60 - mA
Inputs DATA, CLB,
DLEN, LOEX
input voltage HIGH 5 ViH 2 - 5 V
input voltage LOW 5 ViL - - Y
input current LOW 5 -l - — 20 pA V=0
maximum input frequency | 5 fy - 50 — kHz
Input DUP
input voitage HIGH 5 Vi 08 - 12V
input voltage LOW 5 ViL -6 - 04 V
input current HIGH 5 'lIH 001 - 12 mA
maximum input frequency | 5 il - 50 —  kHz
Outputs Q7 to Q7,
Qg to Q15
output voltage HIGH 5 VaH - - 168 V lgH=0
output voltage LOW 5 | VoL - - 05 V laL =40 mA
output current LOW | | i ’( peak value at
duplex mode 5 'aL T 60 mA sinusoidal voltage
d.c. mode 5 laL - 20 40 mA
Outputs Qg and Q16
output voltage HIGH 5 VaH - - 168 V lgH=0
| output voltage LOW 5 |VqL - - 05 V lqL =80 mA
output current LOW [ peak value at
duplex mode 5 laL - - 120 mA ] sinusoidal voltage
d.c. mode 5 laL - 40 80 mA
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples made available SAA1062
for evaluation. It does not form part of our data handbook system and
does not necessarily imply that the device will go into production

LCD DISPLAY/INTERFACE CIRCUIT

Features

Driving 7 to 20-segment displays.

Driving linear displays.

Serial to parallel decoder of digital signals.

Bus control for the selection of 18/21-bit words.
17/20-bit latch.

A.C. segment drive.

On-chip oscillator.

QUICK REFERENCE DATA

Supply voltage range Vee 42t06 V
Operating ambient temperature range Tamb —20to +70 ©C
Maximum input frequency f) typ. 50 kHz
Supply current Ice typ. 12 mA
Output current (Qq to Qpq) la > 60 mA

GENERAL DESCRIPTION

The SAA1062 is designed to drive a Liquid Crystal Display (LCD) of a digital tuning system. It contains
a shift register with programmable length (18 or 21 bits), latches, both synchronized or static, exclusive-
OR segment drivers (17 or 20 bits), an I.f. oscillator and a backplane driver for the LCD. The circuit is
designed to be driven by a 3 bus structure from a microprocessor and can also be used as a programm-
able 17 or 20 bits serial-to-parallel decoder. It is also capable of storing 60 bits of information.

PACKAGE OUTLINE
28-lead DIL; plastic (SOT-117).
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SAA1062

CLB {1 U 28| Qpp

DLEN [?_ [27] Q19
DATA [3 | 26] Q13
Vee [4] 25] Q37
VEE | 5 24] Q16
Cext | 6 23] Q15
BLS [7 22] Q14

SAA1062
AC/EL | 8 E Q3

Qy [9] 20] Q17
ay [10] 19] 4
Q3 E E] Q10
Q4 E E Qq
Qg E E Qg

7278899

Fig. 1 Pinning diagram.
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SAA1062

OPERATION DESCRIPTION

The input information for this device consists of a data bus with 18 or 21 bits words, an external clock
synchronized with the data bus and an enable signal. The organization of these signals is given in Fig. 3.
These signals are handled by the BUS CONTROL circuit in which the decision is made whether these
signals are valid for the device. It contains a leading zero detector (start condition of reception)} and a
data-length control. Leading zerois detected when the data signal is LOW and the DLEN signal is HIGH,
during the first HIGH period of the clock signal. During the HIGH period of DLEN, the length control
determines if the clock signal consists of the programmed number of pulses (18 or 21). This last func-
tion permits the user to supply other information on the same signal lines.

Furthermore the bus control prevents the device from accepting inferferences on the signal lines. While
leading zero is detected, the shift register is set and for a proper leading zero the following data is
shifted into this register. The Q,, position of the first bit of the register is shifted into the last bit, if the
length of the data and the clock input are correct. Incorrect length of the information is detected by
checking the value of the last bit of the programmed register. |f the data transmission has been accepted
properly, the bus control stage generates a valid pulse (LOL). This pulse enables the load control circuit
to load the contents of the register into the latch. On the first edge of the backplane driver signal ‘AC
out EL in’ following on this ‘LOL’ pulse, the new information of this latch is transferred to the output
driver which also contains a latch. In the static mode this transfer is done immediately on the LOL
pulse. With this ability it is possible to load the device with 20 bits and to transfer this data to the
segment outputs; the SR and latches will be reloaded by a second complete load procedure without an
'AC out’ edge, and then another reload without a load enable clock pulse which makes the SR contents
20 bits, the latches 20 bits and the output latches 20 bits of information.

The |.f. oscillator consists of a triangle generator of the 1-2| principle. It only needs an external capaci-
tor to fix the frequency. As both amplitude and current are temperature compensated, this frequency
is more or less independent of pn temperature. An internal switching signal of this generator is divided
by 4 to attain a symmetrical output for the backplane driver (pin 8) of nominal 60 Hz for an external
capacitor of 22 nF.

The backplane driver is able to drive a 40 bits display. When Cgy (pin 8) is connected to ground or
Ve, the device acts as a synchronized or static slave. In this case the backplane driver is switched-off
and pin 8 only acts as the 'EL in’ input.

The bit length of the shift register is programmed with BLS (Bit Length Selector) (pin 7). If BLS is
kept LOW the DATA bit length is 20; for BLS open or HIGH a DATA bit length of 17 is selected.
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J L SAA1062

LCD display/interface circuit

",uo0, JuswWBas sueaw MO = VLY@ ‘SPIOM s1iqQ | Z Pue 8| o uopeziuebig ¢ ‘Bl

0068L2¢

sHg /1L 1 z

s1q Q¢ 1 z

§§§

3.3& 320|2 3|qeua peo)

- .

,m‘m« ugpeo; =— lg 2n €p ¥y Sp 9p

'S Apo 2o mo eo mo mo

lp 8p 6p Olp llp Clp Elp vlp Slp O—O Lig :1ndino

€ v S 9 L 8 6 ot [ S A S o S 4 1 1 Ly 1daquinu liq
nO mO mO O_.O Llg Cip Elg Vvip Slp 9ip Llp 8lp 6lp oNO :1ndino

Ll cl €l L GL 9l Ll 8L 6l sdequinu 3q

é

eiep 1uediytubis

207 X OO0 T T B e

043z buipes|

_ N37Q

V1iva 3I7dAVS LNIWdOT13A3a

(May 1979




SAA1070

L1111

GENERAL DESCRIPTION

A frequency indicator system can be made with the SAA1070 and the frequency divider SAA1058.
It has the following features:

® A 4%-digit LED display driver. Action starts in duplex mode: the indicators are driven by half sine-
wave pulses, the two character groups are switched during the zero crossing of the duplex phases.
This will obtain minimum interference at correct exploitation of the terminals.

® An 18-bit frequency counter with display decoder and indicator memory. The counter can be
preset in a wide range of programmed offset frequencies, so it is possible to obtain, independent
of each other, 15/24 different i.f. signals in the FM, SW, MW and LW ranges.

® A timing unit driven by a 4 MHz quartz crystal on the chip.

® A 16-bit comparator for loading the measured frequencies. The frequency value in the display latch
will only be changed when three successive counter values are different to the latch values. This
eliminates display flicker for interferences and reduces the sensibility.

® Latch loading; in this case the frequency counter and the prescaler are stopped and the last measured
frequency is displayed continuously.

® In FM operation choice of displaying received frequency or channel number.
® Display test and blanking facilities.

OPERATION DESCRIPTION

The timing for a measurement cycle is started at a positive-to-negative transition of input DUP (pin 16).
The internal timing unit generates pulses of different length in which the programmed i.f. signals will
be determined (see Tables 1 and 2). During this time the driver outputs Q1 to Qg areinternally switched
as inputs; the driver outputs are blocked. The programming of a ‘1’ or ‘0’ is achieved by using or
omitting 22 k§2 resistors between the appropriate output and pin 15 (Q|f), or between these outputs
and + 2,5V (see Fig. 4).

The counter is preset (parallel i.f. presetting) depending on the i.f. chosen and the mode of operation
(FM, SW, MW and LW, see Table 3). This is followed by serial offset; the counter then has a pulse train
applied via a gating circuit, the number of pulses also depends on the programming of Q4 to Qg and
the mode of operation. The gating circuit releases input FIN (pin 12) for a defined time, in which the
applied pulse to FIN switches the counter.

A HIGH level is obtained at output GATE (pin 13) during this specified measuring time; after that the
16 most significant bits of the counter will be compared with the contents of the latch. If an unequal
content is detected a 2-bit comparator counter is incremented: an equal state of the comparator resets
this counter. As soon as the comparator counter is in position 3, i.e. after three successive different
counter values, the new counter contents will be transferred to the latch at the following positive-to-
negative transition of signal DUP. The latch value will be decoded for a 7-segment display and trans-
ferred to the LED outputs Q1 to Q15 via a duplex circuit. The LED segments have to be connected to
the display outputs via current-limiting resistors (as explained above).

May 1979



Display interface and frequency counter SAA1070

SAMPLE DAITA

UEVELUFMEN I

Table 1. Setting of i.f. offset frequencies Table 2. Setting of i.f. offset frequencies
for FM operation. for AM operation.
Wavelength control: WLC = F.C. Wavelength control: WLC = S.ML.
pin number offset pin number offset frequency
frequency kHz
27 24 23 20 MHz 28 26 25 22 21 S ML
0 0 0 0 10,7000 0 0 0 0 0 460,00 460
0 0 0 1 10,6000 0 1 0 0 0 448,75 449
0 0 1 0 10,6125 0 1 0 0 1 450,00 450
0 0 1 1 10,6250 0 1 0 1 0 451,25 451
0 1 0 0 10,6375 0 1 0 1 1 452,50 452
0 1 0 1 10,6500 0 1 1 0 0 453,75 453
0 1 1 0 10,6625 0 1 1 0 1 455,00 454
0 1 1 1 10,6750 0 1 1 1 0 456,25 455
1 0 0 0 10,6875 0 1 1 1 1 457,50 456
1 0 0 1 10,7000 1 0 0 0 0 456,25 457
1 0 1 0 10,7125 1 0 0 0 1 457,50 458
1 0 1 1 10,7250 1 0 0 1 0 458,75 459
1 1 0 0 10,7375 1 0 0 1 1 460,00 460
1 i 0 1 10,7500 1 0 1 0 0 461,25 461
1 1 1 0 10,7625 1 0 1 0 1 462,50 462
1 1 1 1 10,7750 1 0 1 1 0 463,75 463
1 0 1 1 1 465,00 464
1 1 0 0 0 463,75 465
1 1 0 0 1 465,00 466
1 1 0 1 0 466,25 467
1 1 0 1 1 467,50 468
1 1 1 0 0 468,75 469
1 1 1 0] 1 470,00 470
1 1 1 1 0 471,25 471
1 1 1 1 1 472,50 472

0 = no resistor.
1 =22 k& resistor to + 2,5 V (see Fig. 4).
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SAA1070

OPERATION DESCRIPTION (continued)

The operation mode of the circuit depends on the state of the wavelength control inputs (pins 8 to 11);
see Table 3.

Table 3. Truth table of the WLC inputs.

operation mode wavelength control inputs
F | C | S | ML

pin number
10 " 9 8

v.h.f. frequency (FM)
v.h.f. channel (FM)
short wave

medium wave

long wave

display test

display blanking
display blanking
display blanking
display blanking

0 =0V (ground)
1 =45V
X = state is immaterial

= =2 XXOXXXOo-=
—0OO0OX00O ===

1
1
0
1
1
1
0
0
1
1

N I I - SN Oy )

The display position and resolution of the frequency measurement is given in Table 4.
Table 4.

operation mode display range (number of indicators) resolution
min. max.
1 2 3 4 5 {1 2 3 4 5

5* MHz 0,05 MHz

v.h.f. frequency (FM) o 0 O o1 9 9 9

v.h.f. channel (FM) A - 0 o0 + 9 9 ** 0,1 MHz
short wave 0O 0 0 o 1 9 9 9 5 kHz 5,0 kHz
medium/long wave 0 0 O 1 9 9 9 kHz 1,0 kHz

*

Limited to 109,30 MHz for a maximum input frequency of 3,75 MHz.
** Limited to —64 for a maximum input frequency of 3,75 MHz.
A One channel = 300 kHz; e.g. channel 02 = 87,6 MHz

The display frequency corresponds to the frequency to be measured, at an input frequency i, atpin 12:

o _fmt foffset
in 32
in which: fj, = input frequency,

fm = frequency to be measured,

foffset = i.f. offset frequency programmed as is Tables 1 and 2.
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Display interface and frequency counter SAA107O

DEVELOPMENT SAMPLE DATA

PINNING
14 Vee
1 VEE
Inputs
8 ML
9 S
10 F
1 C
12 FIN
16 DUP
17 QRZ

d

Vee E E Qga
Q0 [2] [27] Qgr
Q4 ’_3_: 26] Q74
Qpp [4] E Q6
Q3 5] [24] Qs
Q4 E E Qqr
Q15 [7] 22] Q34
w ] SAA1070 B
s [9] 20] Qqf

F [10] [19] oisp

c [11] 18] osc
FIN [12] 17] arz
GATE [13] 6] pup
Vee E _1__5_] Qe

7278898

Fig. 2 Pinning diagram.

positive supply
negative supply (0 V, ground)

medium and long wave )

short wave l wavelength control; when connected to ground

FM J

channel control when connected to ground; other functions can be obtained by
connecting more wavelength control inputs to ground simultaneously (see Table 3).
input for frequency to be measured

synchronization of the internal timing unit and selection of the character groups
(duplex input)

input for the quartz-crystal oscillator

T
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SAA1070

PINNING (continued)

19 DISP control input for mode of operation
open: comparator operates
grounded: stop display is obtained; the timing unit is stopped in position 20 and
cannot be started again by the duplex input (DUP); the last displayed value
remains stored in the latches and is driven to the output; the comparator counter
is reset; output GATE (pin 13) is LOW
at Vg the comparator function is switched-off; the contents of the counter are
loaded into the latches every period 18 of the timing unit; the timing unit will
also be stopped at the beginning of period 17 independent of the state of the
comparator output; in that case the display rate will be higher

Inputs/outputs
The following notation is used for the LED driver outputs:

0 (3 f)
T S ]
duplex character segment
phase position

e.g. 1 (4a) means: on duplex input = 1; the ‘a’ segment of the fourth digit is driven.

20 Qf LED output 0 (3f); 1 (2f) i.f. offset input 1 for FM
21 Qop LED output 0 (3g); 1 (2g) i. f offset input 1 for AM
22 Q3 LED output 0 (3e); 1 (2e) i.f. offset input 2 for AM
23 Q4F LED output 0 (3d); 1 (2d) i.f. offset input 2 for FM
24 QsF LED output O (3c); 1 (2c) i. f offset input 3 for FM
25 QA LED output 0 (3b); 1 (2b) i.f. offset input 3 for AM
26 Q74 LED output O (3a); 1 (2a) i.f. offset input 4 for AM
27 Qgr LED output O (5g); 1 (4b) i. f offset input 4 for FM
28 Qgp LED output O (1d); 1 (4f) i.f. offset input 5 for AM
Outputs .
2 Q10 LED output O (5a, 5d); 1 (4a)
3 Q11 LED output O {5b, 5e); 1 {4c)
4 Q12 LED output O (5c, 5f); 1 (4d)
5 Q13 LED output 0 (1c); 1 (4g)
6 Q14 LED output 0 (1a, 1b); 1 (4e)
- 7 Q15 LED output O (3h, MHz indicator); 1 (kHz indicator)
- 15 Qi i.f. offset control output; this output is set to 2,5 V at the beginning of a
E measuring period; when programming resistors are connected to this pin, it must
- also be connected to both phases of the LED anode voltages via diodes; this
prevents a segment being switched off by the programming resistors.
13 GATE open collector output; counter is active when this pin is HIGH; also used to drive
the reset input of the divide by 32 prescaler (SAA1058)
18 0SC output for the quartz-crystal oscillator
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Display interface and frequency counter SAA1070

DEVELOPMENT SAMPLE DATA

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Supply voltage range Vce —-05to+7 V
Total power dissipation Piot ~ max. 900 mw
Operating ambient temperature range Tamb ~20to +80 OC
Storage temperature range Tstg ~25to+ 125 OC

CHARACTERISTICS
VEE=0; Ve =5 V; Tamp = 25 OC; unless otherwise specified

T o o ) symb'(v)—l‘ﬂ—;\ir;. - typ. max.
Supply voltage Vee 4,5 5 55 \ '
Supply current Icc - 90 — mA |
Inputs ML, S, F, C
open voltage Vio 25 45 — Vv
input voltage HIGH ViH 2,0 - 5,0 \ |
input voltage LOW ViL 0 - 1,0 \Y i
input current LOW; V| =1V =L 30 - 300 uA |
Input DUP §
input voltage HIGH ViH 1,0 - 12,0 \% v‘
input voltage LOW ViL —-6,0 - 0,4 \ ‘
input resistance HIGH Ry 06 - 15 k@
input FIN
input voltage HIGH ViH 2 - 5 \
input voltage LOW ViL 0 - 1 \
input current HIGH m - 20 uA
input capacitance Cy - — 4 pF
input frequency f) - - 3,75 MHz
Inputs Q1F, Q2. Q3A, Q4F. Q5F, QpA, Q7A, j
Qgr. Qga 3
input voltage HIGH ViH 1.8 - 12 Vv ;
open voltage (logic LOW) Vio 02 14 1,5 \Y, !
input current HIGH I 10 20 30 HA
programming resistor between input
and pin 15 (at 2,5 V for HIGH) Rig 15 22 3 k2
I.F. offset
accuracy; WLC = F.C. — — +8 kHz
accuracy; WLC = S.M.L. - — +0,6 kHz
supply sensitivity; WLC = F.C. - - 10 kHz/V
supply sensitivity; WLC = S.M.L. - - 0,8 kHz/V
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SAA1070

CHARACTERISTICS (continued)

Input DISP
open voltage HIGH
open voltage LOW ,‘ note 1

input voltage LOW
input voltage HIGH

Qgr. Qga. Q13

output voltage HIGH
" output voltage LOW; Iq| =40 mA

output current LOW; note 2
Outputs Q10, Q11, Q12, Q14. Q15

output voltage HIGH

output voltage LOW; I =80 mA

output current LOW; note 2
Oscillator connections OSC, QRZ

frequency

input voltage HIGH; QRZ

input voltage LOW; QRZ

input resistance QRZ

input capacitance QRZ

open voltage QRZ

open voltage OSC

Output GATE
output voltage LOW; Iq; =20 mA
output voltage HIGH; Igy = 0
Output Q|
output voltage; conductive
output voltage; non-conductive
output resistance; conductive
output resistance; non-conductive

Outputs Q1a, Q2a, Q3. Q4F, Q5F, Qpa. Q7A,

symbol

VoH
VoL
ViL
ViH

VaH
VaL

laL

min.
0,6

-04
2,0

2,6
-2,0

50

2,2
350
50

2,25
16

max.

0,8
0,4

0,4
5,0

12
0,5

60

12
0,5
120

5,0
2,0

5,0

1,0
12

28
12

650

<< <<

<<

mA

mA

MHz

<<

5o <<

Notes

1. When this pin is left open it acts as an output at whici the number of serial offset pulses for the

i.f. offset can be obtained.
2. Peak current for sinusoidal voitage.
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Display interface and frequency counter SAA107O

DEVELOPMENT SAMPLE DATA

APPLICATION INFORMATION

vee = =1 RS 7
5V dec. —
¢ ferrite bead _r 22}.‘ 27-nr4
Cc6 c7 C5
2 O,UFT 01“‘FT 22nFT
RS 14 12 3 10
56
k2
[]HZ
820 SAA1058 " R29
— 18082
R4
3.3
k2 2
from C2F 9
SW/MW/LW 10n 5
local osc. 1w + PRE-SCALER OUTPUT STAGES
N 4 OuTPUT ST
from VHF L3 F32/33 1
iocal osc. 8
1 FIN to
INPUT SAA1070
PREAMPLIFIER
] 7
=c3
0,1 16 6 15 13
uf J l 7219489
7

DUP from >
display circuit

Fig. 3 Pre-scaler circuit for the frequency measurement system: to be used in combination with Fig. 4.
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SAA1070 J L

APPLICATION INFORMATION (continued)

— : . ST 04

| J_ . BY206
pr: | ov (¥
‘[ 0.1 uF
S\ BY206 ' 1IN4148
8V a (ax I ——
[k D2 G'
Grefy IN4148 2
P B - @
; ' BY206
, |
L .
‘ < |
! ' ferrite
BD135 | bead
|
i
| ©
|
|
I
[
P ©
S8R
- ®
i
i
|
i
i
1
|
{
|
!
|
|
i
_/\_ oup
' ®
7279490

Fig. 4 Display drive circuit for the frequency measurement system; continued on next page (see also
Fig. 3).
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Display interface and frequency counter

SAA1070

OANVIFLD UATA

Wik Vi L\JT IVIEIN |

LED1 | LED2 Lena [ LED4 LEDS |
A A A A A
IN4148
— —
(5x) dg I‘. if ? ’n v, "Ih ‘Ia-lx, 4I?lr,
¢ o— w— [ - —
T T || || T ||
@ - -t - -
cd ab bedefg abedefqOP abcdetg abcdefqg
p7 |08 D9 D10
FTTT TTTTTT TTTTT TTTTT0T TTTTTTT
.
—~
I 40 lines
A
GROUP 1 —= 2f 2g Ze 2d 2c 2b 2a 4b 4f 4a D8 4c D9 40 D10 4g D6 4e 7 D7
GROUP 0—= 3f 3g 3e 3d 3c 3b 3a 5g 1d 5a 5d 5b 5e 65¢ 5f 1c la 1b 6 3np
|
R17 1o R36 __
2702/03W J | H
O
- 3o
2k o
© o ¢
22k "
.
22k o0—d
R38 0 R40
for 452 kHz
20(21]22]23]24|25]26 [27]28 |2 3 4 s |6 7
L] I T T
| <% |
= iF. oFFsET (o DECODER & (i decoder
CORRECTION [ LED DRIVE ‘j' control
|
4r |
<~ i
— : i
display 19 LOAD . . DISPLAY |
comret CONTROL A\l:—\ COMPARATOR REGISTER I
R10 — |
© sion . i
A1 GATE = FREQUENCY | counter
! 12 —| CONTROL ¢: :_::_—> COUNTER 1\[ control
8200/ i
1FIN ] ﬁ |
| [R5
® 3 SAA1070 I.F. OFFSET |4 oftset
ROM F‘] select
|
17 -
&0 — TIMING PULSE  Ja _ WAVELENGTH
8l GENERATOR C':'—”—:‘ CONTROL
|
2
,J’v 11 {109 |8 14
4 cs
Vo e v \
| CHANNEL © 0 0.1uF
I VHF 1
m sw v
cc
IV MW/ LW 7

7279491

1
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J L SAA5000

REMOTE CONTROL TRANSMITTER ENCODER

The SAA5000 is a MOS N-channel integrated circuit which provides the encoding and modulation
functions for the remote control of television receivers, including those equipped with teletext

and viewdata facilities.

It is intended for use with the SAA5010 remote control receiver decoder device. 32 commands are
provided which can be activated by either touch or switch controls.
Modulation may be selected for either infra-red or ultras»iic {ransmission systems.

QUICK REFERENCE DATA

Supply voltage

Supply current (Inactive, Ipp + 116)
(Active, Ipp)

Number of commands
Power-up
Operating temperature range

Vi

Tamb

PACKAGE OUTLINE
18-lead DIL; plastic (SOT-102A)

nom. 6 \Y
<L 20 uA
TN, 25 mA
32
Automatic
—20 to +70 oC

AAAAAR A

18

)

10

Viewed from top

PINNING

1. Vsg

2. Oscillator (C and R common connection)
3. Oscillator (R connection)

4,

5.

6.} Keyboard {Matrix inputs)

7.

8.

9.

1 9
FEEEEHHEEFEH

Keyboard (Matrix outputs)

Data output (Modulator drive)
Ultrasonic/Infra-red select
VoD
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SAAB000

DESCRIPTICN

The method of d

encoding provides a 24-bit code which incorporates protection against false
responses at the decoder under adverse transmission path conditions.

The device autt ally “‘powers up’’ when the first command is selected and reverts to the standby
mode when the aneratior has been completed. No adjustments or critical components are required in
the periphera ciroititry.

HANDLING
inputs and outputs are protected aga!
safe, 1t is desirable to take norma' pree

Notes).

st electrosistic charge in normal handiing. However, to be totally
g : to handling MOS devices. {(See MOS Handling

RATINGS Limiting values sorduoce with the Absolute Maximum System.
Veitages min. max.
Supoly voltage (pin 15 VpD -0.3 7.5 \%
3 output ddodulatar dra e -03 110 Vv
innut voltage -- all invats vns 210 9 and 17) -0.3 7.5 Vv
Quiput voltage — a'l utputs except pin 16 (pins 10 to 15) -0.3 7.5 \
Terperatures
Storage temperature Tstg —20 to +125 oC
Operating ambient temperature Tamb —20 to +70 oC
Data cutput
Safe duration for short circuit to Vpp 1 s
CHARACTERISTICS
min. typ. max.
Supyly voltage (pin 18) VDD 45 - 7.0 \
The following characteristics apply at Tamp = 25 °C, Vpp = 6 V uniess otherwise stated.
Supply current
inactive, Ipn + 116 - - 20 HA
Active, ipp — 25 35 mA
QOsciliator {pins 2 anc 3)
Operating hit period
(Vpp =451 7V, C=1.0nF R=220kQ) 6.5 8.2 10 ms
Weyhos 2 Mot Liguls (3ins 4 10 9)
Switching tiresieid voltage 0.95 — 1.45 \
Keyboard. Matrix outputs (pins 10 to 15)
Output voltage HIGH state
Vpp =45V gyt = —~10pA 4.3 - - \%
Vpp =45V oyt = —125 uA 2.25 - - \
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Remote control transmitter encoder circuit

SAA5000

Output voltage. LOW state
Vpp=75V
Short circuit current

Data output (Modulator drive) (pin 16)
Low-state voltage (116 = 15 mA)
Pull-down transition time

Infra-red operation
Low-state duration
(Expressed as a ratio of bit period)

Ultrasonic operation
‘0’ bit low state duration

(Expressed as a ratio of bit period)
‘1" bit low state duration

(Expressed as a ratio of bit period)

APPLICATION DATA
Data bit period and response time

min, typ.

- 1:24

max.

0.48 \%
0.95 mA
0.5 \%

2 Ms

The data bit period is controlled by choice of the two osciilator tinring components connected to pins
2 and 3. Table 1 shows oscillator timing component values against data bit period

Ultrasonic operation (Fig.2)

The system response time is approximately 27 x bit period. The minimum bit period is limited by

ultrasonic echo decay time encountered under operationa! cond

itions and for reliable operation a

nominal bit period of 8.2 ms is recommended. Transmitter supply current for the recommended circuit
shown in Fig. 2 is approximately 3 mA r.m.s., and is independent of the data bit period.

Infra-red operation (Fig.3)

The system response time is approximately 51.5 x bit period. The transmitte: stage {recommended
circuit shown in Fig. 3) supply current varies with the bit period as shown in Table 1.

Table 1
Oscillator resistor = 220 k2
Oscillator capacitor (pF) 100 {120 {150 | 180 | 220|270 {330 | 390 | 470 | 560 | 680 {820 | 1000 | 1200
Bit period (ms) 082)1.0(12|15|18]22|27;33|39|47|56]|68]| 82 10
Infra-red .

Transmitter (mA) 231 19| 16| 13| 11| 87| 70| 58|49)4.1|34| 28| 23 |19
stage average
current Ultrasonic

(mA) 3 3 3 | 3 3 3 3 3 3 3 3 3 3

il
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SAA5000

APPLICATION DATA (continued)

The function is quoted against the corresponding pin number

Pin No.
1.

2,3

4,5,6,
7,89

10, 11,12,
13, 14,15

Vgg Ground — 0V

Oscillator timing components

A resistor and capacitor are required to time the oscillator, the frequency of which
determines the output data bit rate. The capacitor is connected between pins 1 and 2
and the resistor between pins 2 and 3.

Keyboard Inputs (From keyboard matrix)

Keyboard Gutputs (To keyboard matrix)

In the ‘powered down' state these cutputs assume approximately the battery +ve
potential. The required data code sequence (see Table 2) is selected by connecting a
chosen input to one of the outputs via the keyboard matrix. The application of the high
level from the output to the input causes the circuit to ‘power-up’, the oscillator starts and
a sequence of pulses appear on the ocutput pins. As a result of the connection between the
selected input and output the chosen message code appears at the data output (pin 16).
When the connection is removed the circuit returns to the ‘powered-down’ state at the end
of the message sequence.

Input sensitivity is controlled by the choice of the input pull-down resistors. For maximum
sensitivity (i.e. for touch sensitive keyboards) 6.8 M2 resistors are recommended. Lower
values can be used (18 k2 minimum) with low impedance keyboard switches.

Data output (Modulator drive)

This is an open-drain output capable of sinking current to Vgg. In the ‘powered down’
state the output is high impedance. When the circuit is active the 24 bit data sequence
appears at this output to control an ultrasonic or infra-red transmitter. (See Fig. 5 for
details of the data pulse train). When infra-red mode is selected the 24 bit sequence is
transmitted twice with an extra pulse at the end of each sequence. This is to ensure the
correct reception of the code by the receiver.

Ultrasonic/Infra-red select

By connecting this pin to Vgg the data output pulses are suitable for ultrasonic
transmission. By connecting this pin to Vpp the output pulses are suitable for infra-red
transmission. (See Fig. 4 for details of data pulses).

Vpp Positive Supply

A 6V dry cell battery may be used for operation in a portable unit. Four HP7 cells, or
equivalent, are recommended.

4
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Remote control transmitter encoder circuit

SAA5000

Peripheral circuitry

Oscillator
components
R
} y vy y
9 87 65 4 3 2 1
SAA5000 <
10 1 12 1314 15 1% 17 18
Ultrasonic /
Olnfrc-red
select
Tx
stage
T
6v |
(nom) |
6 x 6.8M0Q for touch controls |Reversed
6 x 33kQ for switches battery
protection
- - ' l ) D7934a

Fig.1
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SAA5000

D,

APPLICATION CIRCUITS
Ultrasonic Transmitter

R2 to R7
6x 6.8MQ

Keypad

SAAS5000

(18 pins)

3
w
—

D928
Fig.2
Infra-red Transmitter
RIS, S S S >———
! ! ! i 2 T ]
ml] o MRa '1 172@ ! 06 caves
| 5
0kq| | BAWSZ Lo Teared| .
Modulation < | Rz ‘ ! ’ ’ . c2
A ulatior 5 _" e 1 b D3 o 330pF
signai from 04 ! caves { 1 oV
SAAS000 Inf . vrs e (82
(pin16) i | rL
\ 1
erRz‘ | PO I | lpa
o R | |~7 RO
‘ern mw.so dasq H_\1 50
| L O e
| T
‘F - , R2
i BD433
s i
| |RS
220 }
w, o D7929a
Fig.3

¢ bV

September 1978



SAA5000

Remote control transmitter encoder circuit
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SAA5000 J L
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Remote control transmitter encoder circuit

SAA5000

Transmitter message code

Table 2
Binary code Binary code
Key No. Key No.
By B2 B3 By Bs By B2 B3 B4 Bs
1 0 0 0 0 o 17 0 0 0 o 1
2 1 0 0 0 O 18 1 0 (V] 1
3 0 1 0 0 O 19 0 1 0 O 1
4 1 1 0 0 O 20 1 1 0 O 1
5 0 ©0 1 0 O 21 0 0 1 0 1
6 1 0 1 0 O 22 1 0 1 0 1
7 0] 1 1 0 O 23 0 1 1 0 1
8 1 1 1 0 O 24 1 1 1 0 1
9 0 ©0 0o 1 0 25 0 0 0 1 1
10 1 0 0 1 0 26 1 0 0 1 1
1 0 1 0o 1 0 27 0 1 0 1 1
12 1 1 0 1 0 28 1 i 0 1 1
131 0 0 11 0 29 0 0 1 1 1
14 1 0 11 0 30 1 0 1 1 1
15 0 1 11 0] 31 0 1 1 1 1
16 1 1 11 0 32 1 1 1 1 1

September 1978
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J L SAA5010

REMOTE CONTROL RECEIVER DECODER

The SAA5010 is a MOS N-channel integrated circuit which provides the receiver decoding function for
the remote control of television receivers.

The SAA5010 is a 24-lead device for the control of television receivers incorporating stepable tuning
selector systems and including those equipped with teletext and viewdata facilities. It is suitable for use
either in ultrasonic or infra-red transmission systems and is intended for use with the SAA5000 trans-
mitter encoder integrated circuit. The SAA5010 is also suitable for direct connection to the SAA5040
and the SAA5050 teletext decoder circuits. Operation with the digital channel selection system (DICS)
is also possible.

QUICK REFERENCE DATA
Supply voltage

Digital VDD1 nom. 5 \

Analogue Vpp2 nom. 12 \
Supply current

Digital IDD1 typ. 20 mA

Analogue IDD2 typ. 10 mA
Operating temperature range Tamb —20 to +70 oC

PACKAGE OUTLINE
24-lead DIL; plastic (SOT-101A)

ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ@
2

D Viewed from top

1 12
FEHEEHEFEEFEEHEH

PINNING

1-Vss 9 - Mute 17 - Picture on sense

2- Local reset 10 - Analogue 1 18 - Oscillator (R connection)

3- Step 11 - Analogue 2 19 - Oscillator (C and R common connection)
4 - Clear 12 - Analogue rate of change control 20 - Teledata modes inhibit

5 - Data out 13- Vpp2 21 - Clock out

6 - On/standby 14 - Analogue 3 22 - Data input

7-DLIM 15 - Analogue 4 23 - Data input type selector

8-DLEN 16 - Message received indicator 24 -Vpp1
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SAA5010

DESCRIPTION

The data input is in the form of a 7-bit framing code and a 5-bit message followed by an identical but
complemented sequence making a complete 24-bit message sequence. Error checking is effected within
the device to ensure a high degree of corrupted signal immunity. The SAA5010 allows for 16 channel
selections, 4 analogue functions (e.g. volume, contrast, brightness and saturation), sound muting, and
‘set in standby’ to be controlled remotely. An output is provided to drive visual and/or audible indica-
tion of a received code. Logic outputs are available to provide control data and clocks for use in teletext,
viewdata and DICS systems. No adjustments or critical components are required in the peripheral
circuitry.

HANDLING

Inputs and outputs are protected against electrostatic charge in normal handling, however, to be totally
safe, it is desirable tc take normal precautions appropriate to handling MOS devices. (See MOS Handling
Notes).

RATINGS
Limiting values of operation in accordance with the Absolute Maximum System.
Voltages (with respect to pin 1) min. max.
Supply voltage (pin 24) Vpp1 -0.3 75 V
(pin 13) Vppz -0.3 14 Vv
Input voltages All inputs except Data in and Picture on sense
(pins 2, 12, 18, 19, 20, 23) -0.3 75 V
Data in and Picture on sense
(pins 22, 17) -0.3 14 VvV
Output voltage All outputs to TV functions
(pins 3, 4, 6,9, 10, 11, 14, 15, 16) -0.3 14 Vv
Logic outputs ‘
(pins 5, 7, 8, 21) -0.3 75 V
Temperatures
Storage temperature Tstg —-20to+125 ©OC
Operating ambient temperature Tamb -20t6+70 ©C

CHARACTERISTICS

Supply voltages min. typ. max.
— Vpp1 (pin 24) 4.5 - 6.5 \%
— Vpp2 (pin 13) 10.8 - 132 Vv
e The following characteristics apply at Tamp = 25 °C, Vpp1 =5V, Vpp2 = 12 V unless otherwise

stated.

Supply current

:gg; } Average current with analogues at reset { : ?g ;g ::2

Analogue rate of change control {pin 12)

Time for any analogue output tc change from reset

position (mid-point) to end stop with pin 12 connected

to Vgg - 3.2 - s

2 August 1978



Remote control receiver decoder circuit

SAA5010

Oscillator min. typ. max.
Resistor between pins 18 and 19, capacitor
between pin 19 and Vg, R =27 k2, C =27 pF
Operating frequency 0.8 1.0 1.2 MHz
Used as an amplifier (pin 18 open-circuit)
Operating frequency 0.8 - 1.2 MHz
Input voltage; HIGH VIH 40 - Vbp1 V. -
Input voltage; LOW ViL 0 - 08 V -
Inputs
Data input (pin 22, Schmitt Trigger)
Input voltage; HIGH ViH 3.8 - Vpp1 V
Input voltage; LOW ViL 0 - 1.7 V
Applied voltage (Rgource = 2 kS2) 0 - 135 V
Input leakage (Vi = 5.5 V) - - 50 uA
Local reset (pin 2)
Input voltage; HIGH ViH 25 - Vppt V
Input voltage; LOW ViL - 0.7 \%
Input leakage (Vi = 5.5 V) - - 10 uA
Picture on sense (pin 17)
Input voltage; HIGH Viu 20 - Vbt V
Input voltage; LOW ViL 0 - 0.8 Vv
Applied voltage (Rgoyrce = 2 kS2) 0 - 136 V
Input leakage (Vin = 5.5 V) - - 10 WA
Analogue change inhibit (Vpp pin 13)
Input level for analogues; inhibited - - 0.8 \Y
Input level for analogues; enabled 4.0 - - \
Outputs
Step, Clear and Mute (pins 3, 4 and 9)
Output voltage; LOW (g =2 mA) VoL - - 05 V E
Output current’in ‘off’ state (VoH = 13.5 V) - - 50 uA E
Data output, DLIM and Clock output (pins 5, 7 and 21)
Output voltage; HIGH (Igq = —100 pA) VoH 2.4 — — \%
Output voltage; LOW (Igp = 1 mA) VoL - - 05 V
Data output only
Leakage current in ‘off’ state (Voyt =0 to 5.5 V) - - 10 pA
March 1979 3



SAA5010

CHARACTERISTICS (continued) min. typ. max.

On/standby (pin 6)

Output voltage; LOW (Ig| = 15 mA) VoL - - 025 V
Output current in ‘off’ state (Vo = 13.5 V) ’ - - 100 A
DLEN (pin 8)
Output voltage; HIGH (Igy = —100 pA) VOH 24 - -V
Output voltage; LOW (I = 1 mA) VoL - R 05 V
When used as input;
Input voltage; HIGH ViH 2.0 - Vpp1 V
Input voltage; LOW ViL . - 08 V
Analogue outputs (pins 10, 11, 14 and 15)
Output voltage; LOW (Ig| = 2 mA) VoL - - 07 Vv
Outputvoltage; HIGH (Igy = —2 mA) p(see Fig.3) VOH 8 - - \
Output current; HIGH (Vo = 11.0 V) loH  —200 - - A
Message received indicator (pin 16)
Output voltage; LOW (I = 10 mA) VoL - - 1.0 VvV
Output current in ‘off’ state (Vo = 13.5 V) - - 50 uA

APPLICATION DATA
The function is quoted against the corresponding pin number.
This device has 3 basic modes of operation. These are:

TV mode Viewdata mode Teletext mode

The response of the device to an input code will vary according to which mode the device is in at that
time. Certain input codes will cause the device to change mode, other codes perform different functions
depending on the level of the Picture on sense input. See table 1 for full details.

Pin No.
1. Vgg Ground -0V

2. Local reset

When this input is connected to 0 V, all four analogue outputs revert to their mid-range position,
the ‘mute’ output switches to the ‘unmute’ state and the ‘on/standby’ output switches to the ‘on’
state, and the mode is set to ‘TV'. During the normal operation this input should be connected to
Vpp1 through a suitable resistor.

3.  Step output

For the purpose of selection of one out of sixteen TV stations, a clear pulse is generated at pin 4
to set a tuning selection system to station 1. This is followed by an appropriate number of stepping
pulses at pin 3 to step the tuning system.See Fig.2 for clear and step pulse details.

These outputs may be connected together if single wire operation is required.
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Remote control receiver decoder circuit

SAA5010

Clear output
Output to clear station tuning system. See pin 3 details.

Data output

This 3-state output provides 7-bit inverted serial data, 5 bits of which is identical to the input
command message code, the other two bits control 3 modes (i.e. TV, teletext and viewdata
This data contains all the teletext and viewdata control functions and interfaces directly with
each system. See Fig.5 for details of the data output waveform and Table 2 for details of the
output codes. When the data output is not in use the output switches to high impedance to
allow the data line to be used by other circuits.

On/standby output

This output provides control for TV receiver power supply switching. (HIGH = On;

LOW = Standby).

The ‘standby’ state occurs either on receiving the standby input code (Code 3) or with the
application of the Vpp1 supply.

The ‘on’ state occurs either by operation of the local reset (See pin 2 details) or on receipt of
any of the following codes:

Code 1 - Reset

Code 4 - Transfer to TV mode/on
Codes 18 to 28 - Station select

Code 30 - Transfer to viewdata mode
Code 32 - Transfer to teletext mode

On using a station select code to revert from ‘standby’ to the ‘on’ state a delay of nominally
2 seconds occurs before the channel selection signals are produced at the step and clear outputs.
This is to allow for slow start TV power supplies.

DLIM

This is a clocking pulse signal that occurs only during serial data output and is used to clock the
data externally. Direct interface to the SAA5040 and SAA5050 teletext circuits is possible.

See Fig.b for timing details.

DLEN

This is a 3-state input/output signal that occurs only during the serial data output and it is used

in conjunction with the ‘clock output’ (pin 21) to clock the data output into the DICS system.

See Fig.5 for timing details. Holding the DLEN input low inhibits the sending of a data output
code. Whilst an output code is being held no further input codes will be accepted.

Mute output

This is a bistable output intended for instant sound muting. It is an open-drain output capable
of sinking current to Vgg.

On receipt of the mute code (Code 2) the output is taken to Vgg and a time period of nominally
750 ms is initiated during which no further response is possible at this output. After this time
period the reception of the same code will cause the output to return to the HIGH state and a
similar immunity time period initiated.

The mute output also goes LOW whilst a programme selection command is being executed and
whilst the two second delay after the standby state is in operation.

T

August 1978



SAA5010

Pin No. (coniinued)

10.

11.

12.

13.

Analogue 1 output

This output provides a variable mark-space ratio waveform, adjustable over 62 values (see Fig.3).
When integrated this output provides a d.c. voltage level controllable from approximately 0 to 12
volts which may be used for controlling any of the TV analogue functions. Reception of the
AN1+(Code 9) command causes the mark-space ratio to increase, and the AN1—{Code 10) causes
the ratio to decrease. The reset function (local or remote) sets the output to approximately a 50%
duty cycle.

Analogue 2 output

This provides a similar output to analogue 1 (pin 10). It is controlled by the AN2+ and AN2—
commands {Codes 11 and 12).

Analogue rate of change control

When this pin is connected to Vgg the internal timing chain operating from the oscillator dictates
the analogue rate of change, (all four analogues have the same rate of change). The rate under
these circumstances is nominally 107 ms/step. By connecting one capacitor and one resistor to
this pin as shown on Fig.1 the analogue rate of change is variable from nominally 250 ms/step to
50 ms/step by using a 100 nF capacitor and a resistor in the range 470 k2 to 2,2 MQ.

Vpp2 +12 V Supply

This supply feeds the analogue output stages only and does not affect the logic section of the

circuit and therefore it may be removed at any time. The analogue outputs will cease but will

restart with the same mark-space ratio when the supply is re-applied provided that the Vpp1 supply
has been maintained. Whilst the Vpp2 supply is removed all commands that change analogue mark-
space ratios are ignored.

Analogue 3 output

This provides a similar output to analogue 1 (pin 10). It is controlled by the AN3+ and AN3—
(Codes 13 and 14). If the SAA5010 is in the teletext or viewdata modes the codes will control
the mark-space ratio only if the Picture on sense input (pin 17) is high.

Analogue 4 output
See description of analogue 3 output (pin 14). This output is controlled by codes 15 and 16.

Message received indicator

This is an open drain output and is capable of sinking current to Vgg when a correct input data
sequence has been received. The output remains low while the input signal is present and will
revert to the high state after a period of silence of about 64 ms at the input. This output is
capable of driving a LED display directly.

Picture on sense

When in teletext or viewdata modes, analogues 3 and 4 will be controlled by commands 13 to 16
only if this input is high (see tables 1 and 2).
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Remote control receiver decoder circuit SAA501 0

18, 19.

20.

21.

22,

Oscillator timing components

A resistor and capacitor are required to time the oscillator which controls the timing of all the
internal functions of the circuit. The capacitor is connected between pins 19 and 1 and the
resistor between pins 18 and 19.

Teledata modes inhibit

This input when connected to Vpp 1 inhibits both the teletext and viewdata modes, thus
permitting sets not equipped with these features to specifically exclude these modes. If these
modes are required this input should be connected to Vgg.

Clock output

This is a 1:1 mark-space ratio clocking pulse of nominal frequency 62.5 kHz, and is intended
for control to the DICS system. For phase locking purposes a divide by four must be used
between the DICS system 4 MHz oscillator and pin 19.

Data input

The 24-bit message code must be applied to this input either from a pulse retrieving circuit
driven by a transmission system or from the output of a local keyboard system. The SAA5000
generates the required data sequence. (See Fig 4 for details of data input format).

23 Data input type selector

24

-By connecting this input to Vgg the input data is expected to be from an ultrasonic trans-

mission system, and with this input connected to Vpp1 the data is expected to be from an
infra-red transmission system. For details of the expected pulse format see the SAA5000 data
sheet.

Vpp1 +5 V supply
This is the power supply input for the logic section of the circuit and must remain supplied
during the standby condition.
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Remote control receiver decoder circuit ' L SAA501 O

Clear

: : —4-] r—1A75ms
| | , |
|
‘ | | | |

l4-“28ms e~ Tms —ete - Tms —ste— Tms —%| D7931a

Fig. 2 Outputs to channel selector to select CHANNEL 4.
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Fig. 3 Analogue output waveforms.
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Remote control receiver decoder circuit SAA501 0

16

"‘usr

Clock

output'lll“llll”ll IH'HHHHHHIHH
62.5kHz | |

| I

__ |
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for %ICS i : E | CL)Cf;N
Pl i }

DLIM L |

output

for teletext IIHI'I'I ll“lll HIHHH_ -

and
viewdata —pml32us
!$
BIT
1

e HIGH
Data l T =T las |77 |55 |ae I
output BJ/T BéT BI3T BLT BéT BéT — Off
LOW
224 ps
Bit 7 =HIGH for TV and LOW for teletext and viewdata
Bit 6 =HIGH for teletext/TV and LOW for viewdata 08234

Fig. 5 Data output and clock output waveforms.
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Remote control receiver decoder circuit SAA501 0

MODE
Code received TV Teletext Viewdata
B7 B6 Repetition B7 B6 Repetition B7 B6 Repetition
B5 B4 B3 B2 B1 frequency frequency frequency
of output of output of output
110 0 O O O 0 0 S NT NT
20 0o 0 0 1 0 o0 S 1 0 S 1 1 S
3]0 o 0 1 O 0 o S NT NT
410 0 0 1 1 0o 0 S NT NT
5/0 0 1 0 O 0o 0 S 1 0 S 1 1 S
6/0 0 1t 0 1 0o o0 S 1 0 S 1 1 S
70 0 1 1 0 o o S 1 0 R100 11 R100
8,0 0 1 1 1 (U] S 1 0 R100 1 1 R100
9]0 1 0 O O NT NT NT
10€0(0 1 0 O 1 NT NT NT
MmMyo 1 0 1 0 NT NT NT
120 1 0 1 1 NT NT NT
13(0 1 t 0 0 NT 1 0 S (3) 1 1 S (3)
1410 1 10 1 NT 1 0 S (3) 1 1 S (3)
151 0 1 1 1 0 NT 1 0 S (3) 1 1 S (3)
16| 0 1 1 1 1 NT 1 0 S (3) 1 1 S (3)
171 0 0 0 O 0o 0 S 1 0 S 11 S
181 0 0 0 1 0 o0 S 1 0 S 1 1 S
191 0 0 1 O 0 o0 S 1 0 S 11 S
2;1 0 0 1 1 0 0 S 1 0 S 11 S
2141 0 1 0 O 0 o0 S 1 0 S 101 S
2|1 0 1 0 1 0 0 S 1 0 S 1 1 S
231 0 1 1 0 o 0 S 1 0 S 1 1 S
2411 0 1 1 1 o 0 S 1 0 S 11 S
25| 1 1 0O 0 O 0o 0 S 1 0 S 11 S
26| 1 1 0 0 1 0o o0 S 1 0 S 1 1 S
27| 1 1 0 1 O 0o 0 S 1 0 S 1 1 S
281 1 1 0 1 1 0 O S 1 0 S 11 S
2911 1 1 0 0 NT 1 0 S 1 1 S
3011 1 1 0 1 0o 0 S (2) NT 1 1 S
3111 1 1 10 o 0 S (1) 1 0 S NT
3241 1 1 1 1 0o o0 S (2) 1 0 S NT

TABLE 2: Data output codes

(1) This code is NT if Teledata inhibit is low and on/standby output is high.
(2)  These codes are NT if Teledata inhibit is low.

(3)  These codes are NT if Picture on sense input is high.

Key to symbols: NT = Not transmitted
S = Single transmission

R100 = Repeated approximately every 100 ms.

Note
Table shows logic output of B6 and B7, B6 and B7 are transmitted.

B1 to B5 are as received input, gl_ to ég are transmitted.
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/JL\ SAA5012A

REMOTE CONTROL RECEIVER DECODER

The SAA5012A is a MOS N-channel integrated circuit which provides the receiver decoding function

for the remote control of television receivers.

The SAA5012A is a 24-lead device for the control of television receivers incorporating binary address-
able tuning selector systems and including those equipped with teletext and viewdata facilities. It is
suitable for use either in ultrasonic or infra-red transmission systems and is intended for use with the
SAAB000 transmitter encoder integrated circuit. The SAA5012A is also suitable for direct connection
to the SAA5040 series and the SAA5050 series teletext decoder circuits.

QUICK REFERENCE DATA

Supply voltage
Digital
Analogue
Supply current
Digital
Analogue
Operating temperature range

VpD1
VpbD2

IDD1
IpD2

Tamb

nom. 5 \%
nom. 12 \)
typ. 20 mA
typ. 10 mA
—20 to +70 oC

PACKAGE OUTLINE

24-lead DIL; plastic (SOT—101A)

>

AAAAAAREAAA
24

Viewed from top

PINNING
1-Vss
2 - Local reset
3 - Counter output A (L.S.B.)
4 - Counter output B
5- DATA out
6 - On/standby
7-DLIM
8 - Counter output C
9 - Mute

10 - Analogue 1

11 - Analogue 2

12 - Analogue rate of change control

14

1
Y EHEEFEFEEETEH

13-

VpDp2

- Analogue 3
15 -
16 -

Analogue 4

Message received indicator

- Picture on sense

- Oscillator (R connection)

- Oscillator (C and R common connection)
- Teledata modes inhibit/counter step

- Counter output D (M.S.B.)

- Data input
- Data input type selector
-VbD1

LI
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SAA5012A

DESCRIPTION

The data input is in the form of a 7-bit framing code and a 5-bit message followed by an identical but
complemented sequence making a complete 24-bit message sequence. Error checking is effected within
the device to ensure a high degree of corrupted signal immunity. The SAA5012A allows for 12 channel
selections, 4 analogue functions (e.g. volume, contrast, brightness and saturation), sound muting, and

‘set in standby’ to be controlled remotely. An output is provided to drive visual and/or audible indica-
tion of a received code. Logic outputs are available to provide control data and clocks for use in teletext
and viewdata systems. No adjustments or critical components are required in the peripheral circuitry.
Note: Use of the local stepping facility (Pin 20), increases the number of possible channel selections to 16.

HANDLING

Inputs and outputs are protected against electrostatic charge in normal handling, however, to be totally
safe, it is desirable to take normal precautions appropriate to handling MOS devices. (See MOS Handling
Notes).

RATINGS
Limiting values of operation in accordance with the Absolute Maximum System.
Voltages (with respect to pin 1) min. max.
Supply voltage (pin 24) VDD1 -0.3 7.5 \Y,
(pin 13) ' Vpp2 -0.3 14 \
Input voltages All inputs except Data in and Picture on sense
(pins 2, 12, 18, 19, 20, 23) -0.3 7.5 \Y
Data in and Picture on sense
(pins 22, 17) -0.3 14 \Y
Output voltage All outputs to TV functions
(pins 6,9, 10, 11, 14, 15, 16) -0.3 14 \Y
Logic outputs
(pins 3, 4,5,7,8,21) -0.3 7.5 Vv
Temperatures
Storage temperature Tstg —20 to +125 oC
Operating ambient temperature Tamb —20 to +70 oC
CHARACTERISTICS
Supply voltages min. typ. max.
Vpp1 (pin 24) 45 - 65 V
Vnno (pin 13) 10.8 — 132 VvV
v T -

The following characteristics apply at Tamb =25 °C, Vpp1 =5V, Vpp2 = 12 V unless otherwise
stated.

Supply current

Ibp1 - 20 40 mA
IDD2 Average current with analogues at reset — 10 20 mA
Analogue rate of change control (pin 12)

Time for any analogue output to change from reset

position (mid-point) to end stop with pin 12 connected

to Vss. — 3.2 - S
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Remote control receiver decoder circuit

SAA5012A

Oscillator

Resistor between pins 18 and 19, capacitor
between pin 19 and Vgg, R = 27 k2, C= 27 pF
Operating frequency

Used as an amplifier (pin 18 open-circuit)
Operating frequericy
Input voltage; HIGH
Input voltage; LOW

Inputs

Data input (pin 22, Schmitt Trigger)
Input voltage; HIGH

Input voltage; LOW

Applied voltage (Rggyrce = 2 k2)
Input leakage (Vi = 5.5 V)

Local reset (pin 2)

Input voltage; HIGH

Input voltage; LOW

Input leakage (Vi = 5.5 V)

Picture on sense (pin 17)

Input voltage; HIGH

Input voltage; LOW

Applied voltage (Rsgrce = 2 kQ2)
Input leakage (Vi =5.5 V)

Analogue change inhibit (Vppo pin 13)
Input level for analogues; inhibited

Input level for analogues; enabled

Teledata inhibit/counter step (pin 20)
Input voltage; HIGH

Input voltage; LOW

Input leakage (Vi =5.5 V)

Outputs

Mute (pin 9)

Output voltage; LOW (Ig| =2 mA)

Output current in ‘off’ state (Vo = 13.5 V)
DATA output,and DLIM (pins 5, 7)

Output voltage; HIGH (1o = —100 uA)

Output voltage; LOW (Ig| = 1 mA)

DATA outputonly

Leakage current in ‘off’ state (Vo1 = 0 to 5.5 V)

ViH

VIH
ViL

ViH
ViL

ViH
ViL

VIH
ViL

VoL

VoH
VoL

min.

0.8

0.8
4.0

typ.

max.

VbD2
1.7

13.5
50

VbD1
0.7

VbD2
0.8

13.5

0.8

VpD1
0.8

10

MHz

MHz

<

HA

MA

<

MA

< <

uA
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SAA5012A

CHARACTERISTICS (continued) min. typ. max.
Counter outputs (pins 3, 4, 8, 21)

Output voltage; LOW (Ig = 1 mA) VoL — — 0.5 Vv
Output current in ‘off’ state (Vo = 5.5 V) - - 50 A
On/standby (pin 6)

Output voltage; LOW {ig = 15 mA) VoL - - 0.25 \
Output current in ‘off’ state (Vo = 13.5 V) — - 100 A
Analogue outputs (pins 10, 11, 14 and 15)

Output voltage; LOW (1o =2 mA) VoL - - 07 V
Output voltage; HIGH (Igy = —2 mA) » (see Fig.3) VoH 8 - - Y
Output current; HIGH (Vg =11.0 V) loH —200 - - uA
Message received indicator (pin 16)

Output voltage; LOW (I = 10 mA) VoL - - 1.0 \%
Output current in ‘off’ state (Vo = 13.5 V) - - 50 uA

APPLICATION DATA
The function is quoted against the corresponding pin number.
This device has 3 basic modes of operation. These are:

TV mode Viewdata mode Teletext mode

The response of the device to an input code will vary according to which mode the device is in at that
time. Certain input codes will cause the device to change mode, other codes perform different functions
depending on the level of the Picture on sense input. See table 1 for full details.

Pin No.

1. Vgg Ground — 0 V

2. Local reset

When this input is connected to 0 V, all four analogue outputs revert to their mid-range position,
the ‘mute’ output switches to the ‘unmute’ state and the ‘on/standby’ output switches to the ‘on’
state, and the mode is set to ‘TV’. During the normal operation this input should be connected to
VpD1 through a suitable resistor. This input is also used to control the direction of the counter
stepping (see pin 20 details).

3. Counter output A (L.S.B.)

For the purpose of selection of one out of sixteen TV stations, this latched output provides the
least significant bit of a four-bit binary output (Bit 1). It is an open drain output capable of
sinking current to Vgg. (See Fig.2)

4.  Counter output B

For the purpose of selection of one out of sixteen TV stations, this latched output provides bit 2
of the four-bit binary output. It is an open drain output capable of sinking current to Vgg.
(See Fig.2).
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Remote control receiver decoder circuit SAA5012A

DATA output

This 3-state output provides 7-bit inverted serial data, 5 bits of which is identical to the input
command message code, the other two bits control 3 modes (i.e. TV, teletext and viewdata).
This data contains all the teletext and viewdata control functions and interfaces directly with
each system. See Fig.5 for details of the data output waveform and Table 2 for details of the
output codes. When the data output is not in use the output switches to high impedance to
allow the data line to be used by other circuits.

On/standby output

This output provides control for TV receiver power supply switching. (HIGH = On;

LOW = Standby).

The ‘standby’ state occurs either on receiving the standby input code (Code 3) or with the
application of the Vhp1 supply.

The ‘on’ state occurs either by operation of the local reset (See pin 2 details) or on receipt of
any of the following codes:

Code 1 - Reset

Code 4 - Transfer to TV mode/on
Codes 18 to 28 - Station select

Code 30 - Transfer to viewdata mode
Code 32 - Transfer to teletext mode

On using a station select code to revert from ‘standby’ to the ‘on’ state a delay of nominally
2 seconds occurs before the DATA out and DLIM signals are produced. The mute output goes
LOW during this time. This is to allow for slow start TV power supplies.

DLIM

This is a clocking pulse signal that occurs only during serial data output and is used to ciock the
data externally. Direct interface to the SAA5040 and SAA5050 teletext circuits is possible.
See Fig.5 for timing details.

Counter output C
For the purpose of selection of one of sixteen TV stations this latched output provides bit 3 of

the four-bit binary output. It is an open drain output capable of sinking current to Vgs. (See Fig.2).

Mute output

This is a bistable output intended for instant sound muting. It is an open-drain output capable
of sinking current to Vgg.

On receipt of the mute code (Code 2) the output is taken to Vgg and a time period of nominally
750 ms is initiated during which no further response is possibie at this output. After this time
period the reception of the same code will cause the output to return to the HIGH state and a
similar immunity time period initiated.

The mute output also goes LOW whilst a remote programme selection command is being exe-
cuted and whilst the two second delay after the standby state is in operation.
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SAAS5012A

Pin No. (continued)

10.

1.

12.

13.

15.

16.

17.

Analogue 1 output

This output provides a variable mark-space ratio waveform, adjustable over 62 values (see Fig.3).
When integrated this output provides a d.c. voltage level controllable from approximately O to 12
volts which may be used for controlling any of the TV analogue functions. Reception of the
AN1+(Code 9) command causes the mark-space ratio to increase, and the AN1—(Code 10) causes
the ratio to decrease. The reset function (local or remote) sets the output to approximately a
50% duty cycle.

Analogue 2 output

This provides a similar output to analogue 1 (pin 10). It is controllied by the AN2+ and AN2—
commands (Codes 11 and 12).

Analogue rate of change control

When this pin is connected to Vgg the internal timing chain operating from the oscillator
dictates the analogue rate of change, (all four analogues have the same rate of change). The rate
under these circumstances is nominally 107 ms/step. By connecting one capacitor and one
resistor to this pin as shown on Fig.1 the analogue rate of change is variable from nominally
250 ms/step to 50 ms/step by using a 100 nF capacitor and a resistor in the range 2.2 MQ2 to
470 kS2.

Vpp2 +12 V Supply

This supply feeds the analogue output stages only and does not affect the logic section of the
circuit and therefore it may be removed at any time. The analogue outputs will cease but will
restart with the same mark-space ratio when the supply is re-applied provided that the Vpp1
supply has been maintained. Whilst the Vo supply is removed all commands that change
analogue mark-space ratios are ignored.

Analogue 3 output

This provides a similar output to analogue 1 (pin 10). It is controlled by the AN3+ and AN3—
commands (Codes 13 and 14). If the SAA5012A is in the teletext or viewdata modes the codes
will control the mark-space ratio only if the Picture on sense input (pin 17) is high.

Analogue 4 output
See description of analogue 3 output (pin 14), This output is controlled by codes 15 and 16.

Message received indicator

This is an open drain output and is capable of sinking current to Vgg when a correct input data
sequence has been received. The output remains iow while the input signai is present and will
revert to the high state after a period of silence of about 64 ms at the input. This output is
capable of driving a LED display directly.

Picture on sense

When in teletext or viewdata modes, analogues 3 and 4 will be controlled by commands 13 to
16 only if this input is high (see tables 1 and 2).
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Remote control receiver decoder circuit SAA5012A

18, 19. Oscillator timing components
A resistor and capacitor are required to time the oscillator which controls the timing of all the
internal functions of the circuit. The capacitor is connected between pins 19 and 1 and the .
resistor between pins 18 and 19. The SAA5012A may be driven by an external clock applied to &
pin 19. In this case pin 18 must be left open circuit. ;

20. Teledata modes inhibit/counter step

This is a dual purpose input. When the input is held HIGH it inhibits both the teletext and
viewdata modes, thus permitting sets not equipped with these features to specifically exclude
these modes. If these modes are required this input should be held LOW. The other purpose of
this input is to provide a local stepping facility for the internal tuning selection counter. This is
intended for emergency use when the remote control handset is not available. In order to step
the counter this input should be pulsed into the opposite state from which it is normally held.
Each local stepping pulse will cause the counter to change. It will count down if pin 2 is HIGH,
and up if pin 2 is LOW. Data output codes and the sound mute pulse are not sent during local
stepping, but during "step-up” the local reset conditions apply. (See pin 2 details).

21. Counter output D (M.S.B.) ;
For the purpose of selection of one out of sixteen TV stations this latched output provides the %
most significant bit of a four-bit binary output. It is an open drain coutput capable of sinking i
current to Vgg. (See Fig.2) g

22. Data input %
The 24-bit message code must be applied to this input either from a pulse retrieving circuit 1
driven by a transmission system or from the output of a local keyboard system. The SAA5000
generates the required data sequence. (See Fig.4 for details of data input format).

23. Data input type selector
By connecting this input to Vgg the input data is expected to be from an ultrasonic trans-
mission system, and with this input connected to Vpp1 the data is expected to be from an ¥
infra-red transmission system. For details of the expected pulse format see the SAA5000 data {

sheet.

24.Vpp1 +5 V supply

This is the power supply input for the logic section and must remain supplied during the standby
condition.
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Remote control receiver decoder circuit SAA5012A
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Remote control receiver decoder circuit SAA5012A

SATA e It B S— E— A S High
DATA T | BT | BT [B1T BT | BIT | BT || o
output 700 | 2| 3| 4|5 |6 0
Low
|,‘ 2268 — ]
Bit 7=High for TV and LOW for Teletext and Viewdata
Bit 6 = High for Teletext/TV and LOW for Viewdata 08316

Fig.5 DATA output and DLIM output waveforms
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Remote control receiver decoder circuit SAA5012A

MODE
Code received TV Teletext Viewdata
B7 B6 Repetition B7 B6 Repetition B7 B6 Repetition
B5 B4 B3 B2 BI1 frequency frequency frequency
of output of output of output
110 O 0 0 0 0 0 S NT NT
2/0 0o 0 O 1 0 0 S 1 0 S 1 1 S
3|0 0 0 1 0 0 o0 S NT NT
410 0 0 1 1 0 0 S NT NT
510 0 1 0 O 0 0 S 1 0 S 1 1 S
60 0 1 0 1 0 0 S 1 0 S 1 1 S
710 0 1 1 0 0 0 S 1 0 R100 1 1 R100
8,0 0 1 1 1 0 O S 1 0 R100 1 1 R100
910 1 0 O O NT NT NT
00 1 0 0 1 NT NT NT
mfo 1 0 1 0 NT NT NT
121 0 1 0 1 1 NT NT NT
3]0 1 1 0 O NT 1 o] S (3) 1 1 S (3)
1410 1 10 1 NT 1 0 S (3) 1 1 S (3)
15 0 1 1 1 0 NT 1 0 S (3) 1 1 S (3)
161 0 1 1 1 1 NT 1 0 S (3) 1 1 S (3)
71 0 0 0 O 0 0 S 1 0 S 1 1 S
18,1 0 0 0 1 0 O S 1 0 S 1 1 S
9|1 0 0 1.0 0 0 S 1 0 S 11 S
2|1 0 0 1 1 0 O S 1 0 S 11 S
211 0 1 0 O 0 o0 S 1 0 S 1 1 S
21 0 1 0 1 0o O S 1 0 S 1 1 S
2311 0 1 1 0 0 0 S 1 0 S | 1 S
2411 0 1 1 1 0 O S 1 0 S 1 1 S
25| 1 1 0 0 O 0 ©0 S 1 0 S 1 1 S
261 1 1 0 0 1 0 0 S 1 0 S 1 1 S
2707 1 0 1 O 0 O S 1 0 S 101 S
281 1 10 1 1 0 © S 1 0 S 1 1 S
211 1 1 0 O NT 1 0 S 1 1 S
(1 1 1 0 1 0o 0 S (2) NT 1 1 S
M1 1 1 1 0 0 0 S (1) 1 0 S NT
3211 1 1 1 1 0 O S (2) 1 0 S NT

TABLE 2: Data output codes

(1) This code is NT if Teledata inhibit is low and on/standby output is high.
(2)  These codes are NT if Teledata inhibit is fow.

(3)  These codes are NT if Picture on sense input is high.

Key to symbols: NT = Not transmitted
S = Single transmission

R100 = Repeated approximately every 100 ms.

Note
Table shows logic output of B6 and B7, é?i and éh7 are transmitted.

B1 to B5 are as received input, B1 to B5 are transmitted.
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SAA5020

TELETEXT TIMING CHAIN CIRCUIT

The SAA5020 is an MOS N-channel integrated circuit which performs the timing functions for a teletext
system.

The SAA5020 is a 24-lead device which provides the necessary timing signals to the teletext page memory
and to the Character Generator (SAA5050). It works in conjunction with the Video Processor Circuit
(SAA5030) and the Teletext Acquisition and Control Circuit (SAA5040). The operation of the SAA5020
maintains the synchronisation between the teletext system and the incoming video signal.

QUICK REFERENCE DATA

Supply voltage VoD nom 5 V
Supply current Ipp typ 20 mA
Operating ambient temperature Tamb —-20to +70 ©C

PACKAGE OUTLINE
24-lead DIL; plastic (SOT-101A)

o O e O e O O e O O O O
2 13

3 Viewed from top

12

1
Y EEEEEEHEEEY

PINNING
1. Vgs 13. Load output shift register enable (LOSE)
2. 6 MHz input (F6) 14. Data entry window (DEW)
3. 6 MHz output (TR6) 15. Transmitted large character (TLC)
4. 1 MHz output (F1) 16. High impedance enable (HIE)
5. ‘After Hours' sync (AHS) 17. Big character select (BCS)
6. Fast line reset (FLR) 18. Top/bottom (T/B)
7. General line reset (GLR) 19. Memory address 0 (Ag)
8. Phase lock output (PL) 20. Memory address 1 (A{)
9. Colour burst blanking (CBB) 21. Memory address 2 (A2)
10. Field sync input (FS) 22. Memory address 3 (A3)
11. Character rounding select (CRS) 23. Memory address 4 (A4)
12. Vpp 24. Read address clock (RACK)
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SAA5020

DESCRIPTION

The basic input to the SAA5020 is a 6 MHz clock signal from the Video Processor Circuit (SAA5030).
This clock signal is buffered and is available as an output. A divide-by-six counter produces the character
rate of 1 MHz. This is followed by a divide-by-64 to produce the line rate and a further divide by 312/313
to derive the field rate.

The line rate is also divided by 10 to clock a divide-by-24 counter for the teletext memory row addresses.
Logic is incorporated to enable the selection of big character display, and to enable the display of irans-
mitted large characters. An output is provided to enable character rounding for normal height characters.
A composite sync. signal (AHS) is available as an output which can be used to synchronise the display
time bases.

HANDLING

Inputs and outputs are protected against electrostatic charge in normal handling. However, to be totally
safe, it is desirable to take normal precautions appropriate to handling MOS devices. (See MOS Handling
Notes).

RATINGS Limiting values in accordance with the Absolute Maximum System.

Voltages (with respect to pin 1)

min. max.
Supply voltage Vpp (pin 12) -0.3 7.5 \Y
Input voltage All inputs
(pins 2, 6, 10, 15, 16, 17, 18) -0.3 7.5 \
Output voltage (pins 3, 4, 5, 7, 11, 13, 14) -0.3 7.5 \%
(pins 16, 19, 20, 21, 23, 24) -0.3 7.5 \Y
(pins 8, 9) -0.3 13.2 \%
Temperatures
Storage temperature Tstq —20 to +125 oC
Operating ambient temperature Tamb —20 to +70 oC
CHARACTERISTICS
Supply voltage
min. typ. max.
Vpp (pin 12) 4.5 — 5.5 \Y
The following characteristics apply at T4, = 25 °C and Vpp = 5 V unless otherwise stated.
Supply current
DD - 20 50 mA
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Teletext timing chain circuit SAA5020

Inputs min. typ. max.
6 MHz - F6 (pin 2)
Input voltage; HIGH ViH 35 - 6.5 \%
Input voltage; LOW Vi Notel - 0 \
Rise time (between O V and 3.5 V levels) - - 25 ns
Fall time (between O V and 3.5 V levels) - - 20 ns
Mark/space ratio {ineasured at 1.5 V level) — - 56:44
All other inputs F LR (pin 6), FS (pin 10), TLC (pin 15),
HIE {pin 16), BCS (pin 17, T/B (pin 18)

Input voltage; HIGH Vig 20 -  Vpp \
Input voltage; LOW ViL 0 - 0.8 Y,
Input leakage current (Vj, = 5.5 V) - 10 A
Input capacitance - - 7 pF
QOuiputs
TR6 (pin 3)
Output voltage, LOW (i = 100 wA) VoL 0 — 0.4 \Y)
Output voltage; HIGH (Igy = —100 uA) VoH 2.75 -  Vpp \
Output load capacitance - - 15 pF
Output rise time — - 30 ns
Output fall time Note 2 — - 30 ns
Mark/space ratio 40:60 — —
F1{pind)
Cutpul vollage, LOW {ig - 100 uA} Note 4 VoL 0 - 0.4 \Y,
Output voltage; HIGH (Igy = —100 uA) VoH 2.75 - Vpp \
Output load capacitance - — 35 pF
Qutput rise time Note 2 - - 50 ns
Output fall time ote - - 30 ns
Mark/space ratio - - 60:40
Delay time (measured from rising edge

of TR6) Note 3 7 - 60 ns
AHS (pin5)
Output voltage; LOW (lg = 100 uA) Note 5 VoL 0 - 0.4 \%
Output voltage; HIGH (g = —200 uA) VoH 24 -  Vpp \
Output load capacitance — — 30 pF
Output rise time } _ 100 ns
Qutput fall time Note 2 _ _ 100 ns
Delay time (falling edge measured from

1 rising edge) Note 3 0 - 300 ns
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SAA5020

CHARACTERISTICS (continued)

GLR (pin7)

Output voltage; LOW (Ig_= 0.9 mA)
Output voltage; HIGH (Igy = —100 pA)
QOutput load capacitance

Qutput rise time
Output fall time } Note 2
Delay time Note 3

PL (pin8) (Open drain)

Output voltage; LOW (g =2 mA)
Output current in off state (Vout =6 V)
Output load capacitance

Output fall time Note 2

Delay time Note 3

CBB (pin9) (Open drain)

Output voltage; LOW (I = 1 mA)
Output current in off state (VoyT =6 V)
Output load capacitance

Output fall time Note 2
Delay time Note 3
CRS (pin 11)

Output voltage; LOW (I = 100 uA)
Output voltage; HIGH (g = —100 uA)
Output load capacitance

Output rise time
Output fali time Note 2

LOSE (pin 13)

Output voltage; LOW (Ig = 100 pA)

Output voltage; HIGH (g = —100 pA)

Output load capacitance

Output rise time

Qutput fall time

Delay time (measured from F 1 falling edge)
Note 3

Note 2

DEW (pin 14)

Output voltage; LOW (I = 100 uA)
Qutput voltage; HIGH (Igy = —100 uA)
Output load capacitance

Qutput rise time
Output fall time
Delay time (measured from falling edge

of CBB) Note 3

Note 2

VoL

VoL

VoL

VoL

VOH

VoL

VoL
VOH

typ. max.

- VoD
- 40
- 60
- 50
- 200

- 1.0
- 10
- 30
- 100
- 250

- 1.0
- 10
- 30
- 200
- 250

- 250

- 0.4
- VDD
- 42
- 200
- 200

<<

ns
ns
ns

uA

ns
ns

HA
pF
ns
ns

<<

us
us

<<

pF
ns
ns
ns

pF
ns
ns

us
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Teletext timing chain circuit

SAA5020

Ag, A1, A2 (pins 19, 20 and 21) 3-state

Output voltage; LOW (lg = 100 uA) VoL 0 - 0.4 \%
Output voltage; HIGH (I = —100 pA) VoH 24 - Vpbp \
Output load capacitance - - 85 pF
Output rise time - — 1 us
QOutput fall time Note 2 — - 1 us
Delay time (measured from falling edge
of CBB) Note 3 -2 - 10 us
Leakage current in ‘off’ state (VoyT = 5.5 V) - - 10 pA
High impedance switching time
Into high impedance state — 09 us
From high impedance state 1 — 29 us
A3, Ag (pin 22 and 23) 3-state
Output voltage; LOW (lg = 1.6 mA) VoL O - 04 VvV
All other parameters are as for Ag to A3
RACK (pin 24) 3-state
Output voltage; LOW (Ig = 1.6 mA) VoL 0 - 0.4 \
Output voltage; HIGH (IgH = —100 uA) VoH 24 - Vpp \Y%
Output load capacitance - - 40 pF
Output rise time } - - 60 ns
Output fall time Nots 2 - - 300 ns
Delay time (measured from falling edge
of F1) Note 3 150 - 280 ns
Leakage current in ‘off” state (VouT = 5.5 V) - - 10 uA
High impedance switching time
Into high impedance state 1 - 29 us
From high impedance state — 0.9 us
Notes
1. This input incorporates an internal clamping diode.
The recommended input circuit is:
inF
Pin 6 {- Pin 2 (F6)
—
SAA5030 1.2kQ) -'-CL=20pF Vin SAAS5020
| max
. n )
Pin 4|—a ¢ Pin 1 (Vgs)

Fig.1

D8063a

2. Rise and fall times are measured between the 0.8 V and 2.0 V levels unless otherwise stated.

3. All delay times are measured from the rising edge of F1 unless otherwise stated.
All delay times are measured at the 1.5 V level on the input to either the 2.0 V level on the rising
edge of the output or the 0.8 V level on the falling edge of the output.
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SAA5020

Notes (continued)

4. 19| may be increased to 1 A if load capacitance is less than 10 pF.

5. Ig may be increased to 1.6 mA. Delay time will be increased to 350 ns max.

APPLICATION DATA
The function is quoted against the corresponding pin number,

For details of output waveforms see Fig.3

Pin No
1. Vgg Ground -0V
2. F6
This input is the.6 MHz master clock signal and is used to derive the basic timings for the teletext
display. It contains an internal diode clamp.
3. TR6
This output is the 6 MHz character dot rate clock signal for the SAA5050 Teletext Character
Generator.
4. F1
This output is a 1 MHz character repetition rate clock signal for the SAAB5040 Teletext Acquisition
and Control device and the SAAB050 Teletext Character Generator.
This output is synchronous with TR6, with a positive going edge occuring at time zero of the line.
5. AHS After hours sync
This output signal is an internally generated TV compound sync signal which may be used to
synchronise the display (Fig.2).
6. FLR Fast line reset
This input from the SAA5030 Video Processor is used to reset the internal TV line rate counter.
It is a positive going pulse of approxitnately 4.6 us duration, and occurs during initial set-up of
the phase locked system.
7. GLR General line reset
This output is a TV line frequency signal used for reset and clock functions in the SAA5040
Teletext Acquisition and Control device, and the SAA5050 Teletext Character Generator. It is
a 1 us negative going pulse commencing 5 us from the start of each line.
8. PL Phase lock
This line frequency output signal to the SAAB030 Video Processor is used to phase lock the
6 MHz display system clock to the incoming television video signal. It is a 4 us negative going
pulse commencing at €2 us into line
9. CBB Colour burst hlanking
This output signal is used to reset interna! data processing and sync circuits within the SAA5030
Video Processor. It is an 8 us negative going pulse starting at time zero of the line.
10. FS Field sync
This input signal from the SAAB030 Video Processor is used to reset the field rate counter, to
maintain correct field sync with incoming video.
11. CRS Character rounding select

This output signal to the SAAS050 Teletext Character Generator is required for correct character
reunding of small characters within the character generator. The output is high for even fields
(0-313 lines) and low for odd fields (314-625 lines).
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Teletext timing chain circuit SAA502O

19, 20
21,22
23

24,

Vpp +5V Supply
This is the power supply input to the circuit.
LOSE Load output shift register enable

This output signal to the SAAS050 Teletext Character Generator is used to reset internal
control character flip-flops prior to the start of each display line. This signal also defines the
character display period. It is a positive going pulse of duration 40 us starting 14.5 us after
the start of the line and occurs on iines 49 to 288 and 362 to 601 only.

DEW Data entry window

This output defines the period during which data may be extracted from the incoming
television signal and written into the page memory. This signal is required by the SAA5040
Teletext Acquisition and Control device and the SAAS5050 Teletext Character Generator.
This is a positive going pulse commencing at the end of line 5 and finishing at end of line 22
and similarly for lines 318 and 335.

TLC Transmitted large character

This input from the SAA5050 Teletext Character Generator is to enable the correct display
of large characters under broadcast control. It is high for normal character display and must
be taken low for large character display.

HIE High impedance enable
This input when taken high will switch the address and address clock (RACK) outputs to their

high impedance state. For normal teletext operation this input shouid be connected to the §
DEW output (Pin 14). i

BCS Big character select

This input from the SAA5040 Teletext Acquisition and Control circuit is used to enable the
correct display of large characters. It must be high for normal character display and taken low
tor large character display.

T/B Top or bottom select

This input from the SAA5040 Teletext Acquisition and Control device controls the RAM row
address logic for correct operation of page display when !arge character display has been
selected under user control. It must be low for the top half to be displayed, and high for the
bottom haif.

Ag to Ag Memory addresses

These 3-state outputs to the teletext memory provide the RAM row addresses during the
display period (i.e. TV lines 49 to 288 - 362 to 601 inclusive). These outputs switch to the
high impedance state when HIE (pin 16) is taken high. All address outputs are low during
line 40.

During display period the outputs provide a binary count sequence which is increased every
ten lines in small character mode and every twenty lines in large character mode. If any row
contains transmitted large characters the address is incremented by two after 20 lines.

RACK Read address clock

This 3-state output is a 1 MHz clock occuring during the display period of the line only. This
output is used to clock the external RAM address counter during the display period. The
output will switch to the high impedance state when HIE (pin 16) is taken high. The clock
starts with a positive edge 14.65 us from the start of a line and finishes with a negative going
edge at 53.15 us.

1
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SAA5030

TELETEXT VIDEO PROCESSOR

The SAA5030 is a monlithic bipolar integrated circuit used for teletext video processing. It is one of a
package of four circuits to be used in teletext TV data systems. The SAA5030 extracts data and data
clock information from the television composite video signal and feeds this to the Acquisition and
Control circuit SAA5040. A 6 MHz crystal controlied phase locked oscillator is incorporated which
drives the Timing Chain circuit SAA5020. An adaptive sync separator is also provided which derives
line and field sync pulses from the input video in order to synchronise the timing chain.

QUICK REFERENCE DATA o

Supply voltage
Supply current at VSUDPW =12V

Video input amplitude (sync-white)

Teletext data input amplitude
Sync amplitude

Operating temperature range

PACKAGE OUTLINE

24-lead DIL; plastic (SOT-101 with heat spreader)

il

ey
I—l

Pa
1

ﬁ

Py
l.__]

Vsupply

nom 12 \%
fsupply typ 110 mA
V16 video(p-p) nom 2.4 v

V16 teletext(p-p) N2M 1.1
nom 0.7 \Y%

—20 to +70 ocC

V16 syncip-p)
Tamb

24

B

FLAA A
13

Viewed from top

PINNING
Line reset time constant
Ground (0V)

6 MHz output (F6)

} 6 MHz crystal
Picture on input (PO)

-
COXNDOTHAWN =

1. After hours sync input (AHS)

12. Sync outputto TV

Fast line reset output (FLR)

Sandcastle input (PL and CBB)

Signal presence time constant components.

Phase detector time constant components

1 12
FEFEPFEETEEETEH

13. Field sync output (FS)

14. Field sync separator timing.
15. Sync separator capacitor
16. Composite video input

17. Supply voitage (+ve)

18. Clock output (F7)

19. Data output

20. Cinck phase adjustment

21, Clock regenerator coil

22. Clock pulse timing capacitor

23.
24, } Peak detector capacitors

|
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SAA5030

RATINGS Limiting values in accordance with the Absolute Maximum System.

Voltages

Supply voltage V174

Input voltages V5.4
V10-4
Vi1-4

Dissipation

Temperatures

Storage temperature
Operating ambient temperature

Vsupply max.
Vin max.
Vin max.
Vin max.
Tstg

Tamb

13.2
9.0

Vsupply
7.5

t.b.f.

—20to +125
—20to +70

< < < <

=

CHARACTERISTICS (At Tamp = 25 ©C, Vgypply = 12 V and with external components as shown in

Fig.1 unless otherwise stated)

Supply voltage V17.4

Supply current (Vgypply = 12.0 V)

Video input and sync separator
Videc input amplitude {sync to white) Fig.2

Sync amplitude

Delay through sync separator

Delay between field sync datum at pin 12
and the leading edge of separated field
sync at pin 13 (Note 1, Fig.3)

Field sync output
Vout (low) at 113 =+20 uA
Vout (high) at 113 =—100 uA

min.
Vsupply 10.8
Isupply

AV ko N s}
V16video(p-p} <V
Zg -

V16 sync(p-p) 0.07

32

VisL -
V13H 2.4

typ.
12.0
110

N
'S

0.5

48

62

0.5

mA

us

us
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Teletext video processor circuit S AA503O

Crystal controlled phase-locked oscillator

Measured using a crystal with the following specification e.g. catalogue no. 4322 143 03241
C1 =275 fF (typ)

Co=6.8pF (typ)

CL=20pF
Trimability (C_ increased to 30 pF) > 750 Hz
Fundamental ESR <50 2

min. typ. max.
Frequency F6 - 6.0 - MHz
Holding range ) 1.5 3.0 - kHz
Catching range 1.5 3.0 - kHz

Control sensitivity of phase
detector measured as voltage
at pin 7 with respect to phase — 0.3 - mV/ns
difference between separated
syncs and phase lock pulse PL

Control sensitivity of oscillator
measured as change in 6 MHz

. A ; - - d Y,
phase shift from pin 8 to pin 9 2 eg/m
with respect to voltage at pin 7

Gain of sustaining amplifier, Vg.g
measured with input voltage of
100 mV(p-p) and phase detector 25 - - 7%

immobilised

Output voltage of 6 MHz signal at
pin 6, measured into 20 pF load — 5.5 - \Y
capacitance; peak-to-peak value

Ou‘tput rise and fall times at pin 6 _ _ 30 ns
into 20 pF load
Data slicer and clock regenerator
Teletext data input amplitude, pin 16
(Note 2, Fig. 2); peak-to-peak value - 1.1 - v
Data input amplitude at pin 16 required
to enable amplitude gate flip-flop (peak-to-peak value) - 0.46 - A
Attack rate, measured at pins 23 and 24
raritde m atanm Fa nin 18
WILT da L8P LU Pl v
Positive - 15 - V/us
Negative - 9 — V/us -—

Decay rate, measured at pins 23 and 24
with a step input to pin 16 48 100 144 mV/us

Width of clock coil drive pulses from
pin 21 when clock amplitude is not being
controlled (Note 3) - 40 — ns

I
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SAA5030

Data slicer and clock regenerator (continued)

Clock hangover measured at pin 18
as the time the clock coil continues
ringing after the end of data (Note 4) 20

Data and clock output voltages at pins
18 and 19 measured with 20 pF load —
capacitance; peak-to-peak value

Output rise and fall times at pins
18 and 19 into 20 pF loads _

Input voltage for energising clock phase
setting circuit, pin 10 10

Sandcastle input

Sandcastie detector threshoids, pin 5
Phase lock pulse (PL) on 2
Phase lock pulse off -
Blanking pulse (CBB) on 45
Blanking pulse off -

Dual polarity sync buffer
After hours sync (AHS) pulse input pin 11
Threshold for AHS active 1.0
Threshold for AHS off -
Picture on (PO} input, pin 10
Thresho!d for PO active -
Threshold for PO off 1.0
Sync output, pin 12
AHS output with pin 10 <21V (Note 5); peak-io-feak value -
Cornposite sync cutput with pin 10
> 2V (Notes 5 and 6); peak-to-peak value -
Output current -

Line reset and signal presence detectors

Schmitt trigger threshold on pin 2 to inhibit
line reset output at pin 3 {syncs coincident)

Schmitt trigger threshold on pin 2 to permit
line reset output at pin 3 (syncs non-coincident)

Line reset output Vg ¢ (low) at 13 = +20 uA -
Line reset output Vg ¢ (high) at 13 = —100 A 2.4
Signal presence Schmitt trigger threshold on
pin 2 below which the circuit accepts the —
input signal
Signal presence Schmitt trigger threshold on pin 2
above which the input signal is rejected -

min.

typ.

5.5

6.0

6.3

max,

30

5.5

2.0

2.0

Clock
Periods

\

ns

< < < <

mA
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Teletext video processor circuit SAA5030

Notes

1.

This is measured with the dual polarity buffer external resistor connected to give negative going
syncs. The measurement is made after adjustment of the potential divider at pin 14 for optimum
delay.

The teletext data input contains binary elements as a two level NRZ signal shaped by a raised
cosine filter. The bit rate is 6.9375 '} bit/s. The use of odd parity for the 8 bit bytes ensures that
there are never more than 14 bit periods between each data transition.

This is measured by replacing the clock coil with a small value resistor.

This must be measured with the clock coil tuned anid using a clock-cracker signal into pin 16. The
clock-cracker is a teletext waveform consisting of only one data transition in each byte.

With the external resistor connected to the ground rail, syncs are positive going centred on +2.3 V.
With the resistor connected to the supply rail, syncs are negative going centred on +9.7 V.

When composite sync is being delivered, the level is substantially the same as that at the video
input.

APPLICATION DATA
The function is quoted against the corresponding pin number
Pin No.

1.

Signal presence time constant

A capacitor and a resistor connected in parallel between this pin and supply determine the delay
in operation of the signal presence detector.

Line reset time constant

A capacitor between this pin and supply integrates current pulses from the coincidence detector;
the resultant ievel is used to determine whether to ailow FLR puises (see pin 3).

Fast line reset output (FLR)

Positive going sync pulses are produced at this output if the coincidence detector shows no
coincidence between the syncs separated from the incoming video and the CBB waveform from
the timing chain circuit SAA5020. These pulses are sent to the timing chain circuit and are used to
reset its counters, so as to effect rapid lock-up of the phase iocked loop.

Ground OV

Sandcastle input (PL and CBB)

This input accepts a sandcastle waveform which is formed from PL and CBB from the timing
chain SAA5020. PL is obtained by slicing the waveform at 2.5 V, and this, together with separated
sync, are inputs to the phase detector which forms part of the phase locked loop. When the loop
has locked up, the edges of PL are nominally 2 us before and 2 us after the leading edge of
separated line syncs.

CBB is obtained by slicing the waveform at 5 V, and is used to prevent the data sticer being offset
by the colour burst.

6 MHz output (F6)

This is the output of the crystal oscillator (see pins 8 and 9), and is taken to the timing chain
circuit SAAB020 via a series capacitor.

Phase detector time constant

The integrating components for the phase detector of the phase locked loop are connected
between this pin and supply.

il
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SAA5030

APPLICATION DATA (continued)

8,9 6 MHz crystal

10.

13.

14.

17.
18.

19.

A 6 MHz crystal in series with a trimmer capacitor is connected between these pins. It forms part
of an oscillator whose frequency is controlled by the voltage on pin 7, which forms part of the
phase locked loop.

Picture on input (PO)

The PO signal from the acquisition and control circuit SAA5040 is fed to this input and is used to
determine whether the input video (pin 16) or the AHS waveform (pin 11) appears at pin 12.

After hours sync (AHS)

A composite sync waveform AHS is generated in the timing chain circuit SAA5020 and is used to
synchronise the TV (see pin 10).

Sync output.to TV

Either the input video or AHS is available at this output dependent on whether the PO signal is
high or low. In addition either signal may be positive-going or negative-going, dependent on
whether the load resistor at this output is connected to ground or supply.

Field sync output (FS)

A pulse, derived from the input video by the field sync separator, which is used to reset the line
counter in the timing chain circuit SAA5020.

Field sync separator timing

A capacitor and adjusting network is connected to this pin and forms the integrator of the field
sync separator.

Sync separator capacitor

A capacitor connected to this pin forms part of the adaptive sync separator.
Composite video input

The composite video is fed to this input via a coupling capacitor.

Supply voltage + 12 V

Clock output

The regenerated clock, after extraction from the teletext data, is fed out to the acquisition and
control circuit SAAB040 via a series capacitor.

Data output

The teletext data is sliced off the video waveform, squared up and latched within the SAA5030.
The latched output is fed to the acquisition and control circuit SAA5040 via a series capacitor.

= 20. Clock decoupling
= A 1 nF capacitor between pin 20 and ground is required for ciock decoupiing.
21. Clock regenerator coil
A high-Q parallel tuned circuit is connected between this pin and an external potential divider.
The coil is part of the clock regeneration circuit (see pin 22).
6 March 1979



Teletext video processor circuit SAA503O

22.

23,24

Clock pulse timing capacitor

Short pulses are derived from both edges of data with the aid of a capacitor connected to this
pin. The resulting pulses are fed, as a current, into the clock coil connected to pin 21.
Resulting oscillations are limited and taken to the acquisition and control circuit SAA5040 via
pin 18.

Peak detector capacitors

The teletext data is sliced with an automatic data slicer whose slicing level is the mid-point of
two peak detectors working on the video. Storage capacitors are connected to these pins for
the negative and positive peak detectors.
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Teletext video processor circuit

SAA5030

—— e e e ___ ___ Zero carrier 23V

—_——— —— — — — — — — — Peak white 2.4V

———————————— Peak teletext 1,82V

—L l—“ ] Black 0.72V
___J —e e SYNC ov D8110a

Fig. 2 Part of teletext line, with burst, showing nominal levels.

1 —  32ps  f— —f 3ps |
2.35us Field sync Broad pulse
equatising datum separation 4.7us
pulse '
Leading edge of field
D81Ma sync pulse

Fig. 3 Detai! of idealised composite sync waveform.

T
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SAA5040

TELETEXT ACQUISITION AND CONTROL CIRCUIT

The SAA5040 is an MOS N-channel integrated circuit which performs the control, data acquisition and
data routing functions of the teletext system.

The SAA5040 is a 28-lead device which receives serial teletext data from the SAA5030 video processor
and data from the remote control system e.g. SAA5010. The SAA5040 selects the required page
information and feeds it in parallel form to the teletext page memory.

The SAA5040 works in conjunction with the SAA5020 Timing Chain and the SAA5050 Character
Generator.

The circuit is designed in accordance with the September 1976 Broadcast Teletext specification
published by BBC/IBA/BREMA.

QUICK REFERENCE DATA

Supply voltage VbD nom. 5 \
Supply current Ipp typ. 80 mA
Operating ambient temperature Tamb —20 to +70 oC

PACKAGE OUTLINE
28-lead DIL; plastic (SOT-117)

mlinlinlicisisisislisiasliciclals

i3 i i i Ad b 3 d_a 3 i

28 15

D Viewed from top

14

1
SEFEBEEEEEEE S

Pinning: see next page
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SAA5040

PINNING

1. Vsg 16. Write O.K. (WOK)

2. F7Data } teletext from SAAB030 16. Data out to memory (D7)

3. F7 Clock 17. Data out to memory (D6)

4. Not connected * 18. Data out to memory (D5)

5. oum | Control from SAA5010 19. Data out to memory (D4)

6. DATA ‘r 20. Data out to memory (D3)

7. Dataentry window (DEW) 21. Data out to memory (D2)

8. Picture on output (PO) 22. Data out to memory (D1)

9. Display enable output (DE) 23. Address out to memory (Ag)
10. Big character select (BCS) 24. Address out to memory (A3)
11. Top/bottom (T/B) 25. Address out to memory (Ap)
12. General line reset (GLR) 26. Address out to memory (/A1)
13. 1 MHz Input (F1) 27. Address out to memory {Ag)
14. Vpp 28. Wiite address clock (WACK)

DESCRIPTION

The circuit consists of two main sections.

a)

b)

Data Acquisition

The basic input to this section is the serial teletext data stream (F7 Data) from the Video
Processer Circuit SAAB030. This is clocked by a 6.9375 MHz clock also from the SAA5030.
The incoming data stream is processed and sorted so that the page of data selected by the user
is written as 7 bit parailel words into the systern memory. Hamming and parity checks are
performed on the incoming data to reduce errors. Provision is aiso made to process the control
bits in the page header.

Control Section

The basic input to this section is the 7 bit serial data from the Remote Control Decoder SAA5010.
This is clocked by the DLIM signal.

The remote control commands are decoded and the contro! functions are stored.

See Table 1 for full details of the remote control commands used in the SAAS040. The controi
section can also write data into the page memory independently of the data acquisition section.
This gives an on screen display of certain user-seiected functions, e.g. page number and programme
name.

The data and address cutputs to the systern memory are set to high impedance state if certain
remote contro! commands are received {e.qg. viewdata mode). This is to allow another circuit to
access the memory using the same address and data lines. The address lines are also high impedance
while the SAA5040 is not writing into the memory.

* This pin must be connected te Vgg for ceramic packages.
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Teletext acquisition and control circuit SAA5040

HANDLING

Inputs and outputs are protected against electrostatic charge in normal handling. However, to be totally
safe, it is desirable to take normal precautions appropriate to handling MOS devices (see MOS Handling
Notes).

RATINGS Limiting values in accordance with the Absolute Maximum System.

Voltages (with respect to pin 1)

min, max.
Supply voltage (pin 14) VpD -0.3 7.5 Vv
Input voltage All inputs ~0.3 7.5 \Y%
Qutput voltage (pin 8) -0.3 13.2 \Y

All other outputs -0.3 7.5 Vv
Temperatures
Storage temperature Tstg —20 to +125 e
Operating ambient temperature Tamb —20 to +70 oc
CHARACTERISTICS

min. typ. max.

Supply voltage
Vpp (pin 14) 45 - 5.5 Vv
The following characteristics apply at Tamp = 25 °C and Vpp = 5 V unless otherwise stated.
Supply current
Ipp - 80 120 mA
Inpuis
F7 Data (pin 2}, ¥7 Ciock (pin 3)
Input voltage; HIGH ViH 3.5 - 5.5 Vv
Input voltage; LOW Note 1 ViL - 05 \Y
Rise time ) ty - 30 ns
Fall time Note tf - - 30 ns
Input resistance - 5 - M
Input capacitance - - 7 pF
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CHARACTERISTICS (continued)

F1 (pin 13)
Input voltage; HIGH
Input voltage; LOW

} Note 3

Input capacitance

Rise time
Fall time

Input leakage current (V;, =0 to 5.5 V)

All other inputs

ViH
Vi
tr
t

DLIM (pin 5), DATA (pin 6), DEW (pin 7), GLR (pin 12)

Input voltage; HIGH

Input voltage; LOW

Input capacitance

Input leakage current (Vj, =0 to 5.5 V)

Outputs

ViH
ViL

min.

2.4

DE (pin 9), BCS (pin 10), T/B (pin 11) (With internal pull-up to Vpp)

Output voltage; LOW (Ig_ =200 uA)
Output voltage; HIGH

Output voltage rise time

P ge nse 1 CL =40 pF
Output voltage fall time
Output capacitance

Output current with output in HIGH state
(VOUt =05 V)

PO (pin 8) (With internal pull-up to Vpp)

Output voltage; LOW (Ig = 140 uA)

Output voltage; HIGH (Igy = —50 uA)

Output rise and fall time (C|_ = 40 pF) (Note 3)

Qutput capacitance

Output current with output in HIGH state
(Vout=0.5 V)

D1 to D7 (pins 16 to 22) (3-state)

Output voltage; LOW (g = 100 uA)

Output voltage; HIGH (Igy = —100 uA)

Output rise and fall time (C|_ = 40 pF) (Note 3)
Leakage current in ‘off’ state (Vgyt =0 to 5.5 V)
Output capacitance

loH = —50 uA for pin 9
loH = —30 A for pin 10
IoH = —20 pA for pin 11

VoL
VOH
ty

tf

lout

VoL
VOH
tr, tf

lout

VoL
VoH
tr, tf

0

24

typ. max.
- Vpp

- VpDp

ns
ns
pF
uA

pF
uA

us
us
pF

HA

ns
MA
pF.
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SAA5040

WOK (pin 15) (3-state with internal pull-up to Vpp)

Output voltage; LOW (Ig| = 400 pA)
Output voltage; HIGH (Igy = —200 pA)
Output voltage rise time

Output voltage fall time } (CL =80 pF) (Note 3)
Output current with 3-state ‘off’ (Vg4 = 0.5 V)

Output capacitance

WACK (pin 28) (3-state)

Output voltage; LOW (Ig = 1.6 mA)

Output voltage; HIGH (g = —100 uA)

Output voltage rise time

Output voltage fall time (C =40 pF) (Note 3)
Leakage current in ‘off’ state (Vg1 =0105.5 V)

Output capacitance

Ag to Ag (pins 25 to 27 {3-state)

Output voltage; LOW (g =200 uA)

Output voltage; HIGH (g = —200 pA)

Output rise and fall time (Cp_ =90 pF) (Note 3)
Leakage current in ‘off’ state (V4,4 =0 to 5.5 V)
Output capacitance

Az and Ay (pins 23 and 24) (3-state)

Output voltage; LOW (Ig) = 1.6 mA)

Output voltage; HIGH (g = —200 pA)

Output rise and fall time (C|_ = 40 pF) (Note 3)
Leakage current in ‘off’ state (Vo ¢ =010 5.5 V)
Output capacitance

TIMING CHARACTERISTICS

Teletext Data and Clock (F7 Data + F7 Clock)
(Note 2 and figure 1)

F7 Clock cycle time

F7 Clock duty cycle (HIGH to LOW)

F7 Clock to data set-up time

F7 Clock to data hold time

VoL
VOH
tr
tf

VoL
VoH
tr tf

VoL
VoH
i, tf

TTte

TTids
TTtdh

24

-10

24

-10

144
30

- -500

- 300

60 -

ns
uA
pF

<

ns
MA
pF

< <

ns
uA
pF

<

ns
MA
pF

ns
%
ns

ns
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N

TIMING CHARACTERISTICS {continued)

Control DATA and Clock (DATA + DLIM)
(Note 3 and figure 2}

DLIM cycle time te.
DLIM duty cycle

DLIM to DATA set-up time tds
DLIM to DATA hold time tdh

Writing Teletext data into Memory during DEW

(Figure 3)

WACK cycle time

WACK rising edge to WOK falling edge TAWW
WACK rising edge to WOK rising edge tWRW
WOK pulse width tWED
Data output set-up time tDw
Data output hold time tDH
Row address set-up time before first WOK tRAW
Row address valid time after last WOK tRWR

Writing Header information into Memory during TV line 40
(Figure 4) ‘

This arrangement is a combined phasing of the
SAA5040 and the SAA5020 and is therefore

referred to F1 input. The first WOK is related
to F1 No. 14% from the SAAB020.

F1 Clock cycle time

Time from F1 to WOK falling edge twf

Time from F1 to WOK rising edge tiw

Data output set-up time tpwW
Data output hold time IDH
Notes

1. These inputs may be a.c. coupled. Minimum rating is --0.3 V but the input may be taken more

negative if a.c. coupled.

2. Transition times imeasured between 0.5 and 3.5 volt levels.
Delay times are measured from 1.5 V level.

3. Transition times measured between 0.8 and 2.0 volt levels.
Delay times are measured from 1.5 V level.

min.

1150
250
220
300
330

190

1000
300

330

typ.

16
50
14
14

max.

450
355

500
120

ns
ns
ns
ns
ns
ns
ns

ns

ns
ns
ns
ns

ns
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Teletext acquisition and control circuit

SAA5040

APPLICATION DATA
The function is quoted against the corresponding pin number

Pin No.
1. Vgg Ground -0V
2. F7Data
This input is a serial data stream of broadcast teletext data from the SAA5030 Video Processor,
the data being at a rate of 6.9375 MHz.
This input from the SAA5030 is a.c. coupled with internal d.c. restoration of the signal levels.
3. F7 Clock
This input is a 6.9375 MHz clock from the SAA5030 Video Processor which is used to clock the
teletext data acquisition circuitry. The pasitive edge of this clock ic nominally at the centre of
each teletext data bit.
This input from the SAA5030 is a.c. coupled with internal d.c. restoration of the signal levels.
5. DLIM Delimiter
This input from the SAA5010 Remote Control Receiver Decoder is used to clock remote control
data into the SAA5040. The positive going edge of every secord clock pulse is nominally in the
centre of each remote control data bit.
6. DATA Remote control data
This input is a 7 bit serial data stream from the SAA5010 Remote Control Receiver Decoder.
This data contains the teletext and viewdata remote control user functions. The nomina! data
rate is 32 us/bit. The remote control commands used in the SAA5040 are shown in Table 1.
7. DEW Data entry window
This input from the SAA5020 Timing Chain defines the period during which received teletext
data may be accepted by the SAA5040. This signal is also used to enable the & memory address
outputs {pins 23 to 27) and the 7 bit parallel data output (pins 16 to 22).
8. PO Picture on
This output to the SAA5010, SAA5030 and SAA5050 circuits is a static ievel used for the
selection of TV picture video ‘on’ or ‘off’. The output is HIGH for TV picture ‘ON’, LOW for TV
picture ‘OFF’. The output has an internal pull-up to VpD-
9. DE Display enable
This output to the SAAB050 Teietext Character Generator is used to enable the teletext display.
The output is high for display enabled, low for display disabled.
The output is also forced to the low state during the DEW and TV line 40 periods and when a
teletext page is cleared.
The output has an internal pull-up to Vpp.
10. BCS Big Character select
This output to the SAA5020 Timing Chain and SAA5050 Character Generator is used to select
double height character format under user control. The output is high for normal height characters,
low for double heignt characters. It is also forced to the high state on page clear.
The output has an internal pull-up to Vpp.
11. T/B Top/bottom

This output to the SAA5020 Timing Chain is used to select whether top or bottom half page is
being viewed. The output is high for bottom half page and low for top half page. It is also forced
to the low state on page clear.

The output has an internal pull-up to Vpp.

[l
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APPLICATION DATA (continued)

12.

13.

14.

15.

16. 17, 18,
19, 20, 21,
22

23, 24, 25,
26, 27

28.

GLR General line reset

This input from the SAA5020 Timing Chain is used as a reset signal for internal control and
display counter.

F1

This input is a 1 MHz clock signal from the SAA5020 Timing Chain used to clock internal
remote control processing and encoding circuits.

Vpp +5 V Supply
This is the power supply input to the circuit.
WOK Write O.K.

This 3-state output signal to the system memory is used to control the writing of valid data
into the system memory. The signal is LOW to write, and is in the high impedance state
when viewdata is selected. The three state buffer is enabled at the same time as the data
outputs (see below). An internal pull-up device prevents the output from floating into the
LOW state when the 3-state buffer is off.

D7 to D1, Data outputs

These 3-state outputs are the seven bit parallel data outputs to the system memory. The
outputs are enabled at the following times:-

a) During the data entry window (DEW) to write teletext data into the memory.
The data rate is 867 k bytes per second and is derived from the teletext data clock.

b) During TV line 40 for encoded status information about user commands (e.g.
programme number), to be written into the memory. This period is known as EDIL
(encoded data insertion line). The data rate is 1M byte per second and is derived
from the 1 MHz display clock F1.

c)  When the page is being cleared. In this case the data output is forced to the space
code (0100000) during the display period for one field. This data is held at the space
code from either TV line 40 (if page clear is caused by user command), or the
received teletext data line causing the clear function, until the start of the data entry
window (DEW) of the next field.

A4 to A0 Memory addresses

These 3-state outputs are the 5 bit row address to the page memory.

This address specifies in which of 24 rows the teletext data is to be written.
The outputs are enabled during the data entry period (DEW).

WACK Write address clock

This 3-state output is used to clock the memory address counter during the data entry
period (DEW). The output is enabled only during this period. The positive-going edge of
WACK is used to clock the address counter.
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Memory row address 1s valid frem =~ Fi
pertod Nol for complete line

Fig. 4 Writing data into memory during TV line 40.

August 1978



Teletext acquisition and control circuit

SAA5040

TABLE 1

Remote control commands used in the SAA5040

coE TELEVISION MODE (b7 = bg = 0) TELETEXT MODE (b7 =1, bg = 0)

bg bg b3 by by
0 0 0 0 O RESET (Note 1)
0 0 0 0 1
0O 0 0 1 0
0 0 0 1 1 TV/ON Gives programme display.
0 0 1 0 O STATUS  Gives programme display. STATUS Gives programme and header display.
0o 0 1 0 1 HOLD Stops reception of teletext.
o 0 1 1 0
a 0 1t 1 1 TIME Gives time display. DISPLAY CANCEL  (Note 3)
0O 1 0 0 O
0o 1 0 0 1
010 1 0
o 1 0 1 1
3 1 1 0 O TAPE Resets to small characters.
o 1 1 0 1
o 1 1 1 0 TIMED PAGE OFF
0 1 1 1 1 TIMED PAGEON
100 0 0 [ sBCI [
10 0 0 1 1TV 2
1 0 0 1 O 8BC2 3
10 0 1 1 BBC1 4
10 1 0 0 TV 5
10 1 0 1 PROGRAMMES VCR NUMBERS 6
1t 0 1 1 0 (Note 2) 3 BBC1 (Note 4) 7
i 01 1 ITV 8

ISR S —_—
1 1.0 0 0 BBC2 9 e

—
110 0 1 BBC1 L © —]
11 0 1 0 1Ty SMALL CHARACTERS B
11 0 11 \ VCR LARGE CHARACTERS TOP HALF PAGE
T1 1 0 O LARGE CHARACTERS BOTTOM HALF PAGE
11 1 0 1
11 1 1 0 SUPERIMPOSE
T 1 1 11 TELETEXT/ON  (Note 5)
Notes on Page 12
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Notes

1.

Reset clears the page memory, sets page number to 100 and time code to 00.00, and resets timed
page and display cancel modes.

Programme names are displayed for 5 seconds in a box at the top left of the screen in large
characters. Programme commands clear the page memory except in timed page mode.

Display cancel removes the text and restores the television picture. The SAA5040 then reacts to
any update indicator on the selected page. An updated newsflash or subtitle is displayed
immediately. When an updated normal page arrives the page number only is displayed in a box
at the top left of the screen. The full page of text can then be displayed when required using the
teletext/on command.

Three number commands in sequence request a new page, and four number commands select a
new time code in timed page mode. When a new page has been requested the page header turns
green and the page numbers roll until the new page is captured.

The teletext/on command resets display cancel, hold and superimpose modes.

Status, timed page on, timed page off, numbers, superimpose and teletext/on commands all reset
to top half page and produce a box round the header for five seconds. This allows the header to
be seen even in the television picture is on (e.g. newsflash or display cancel modes).

In viewdata mode (by = bg = 1) the SAA5040 is disabled and teletext cannot be received. All
3-state outputs are high impedance.

The table on Page 11 shows code required for functions specified. The SAA5010 transmits and the
SAA5040 requires the inverse of these codes i.e. by to bq. The code is transmitted serially in

the following order: b7, b1, by, b3, bg, bg, bg. For full details of remote control data coding
see SAA5010 data sheet.

12
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SAA5041

TELETEXT ACQUISITION AND CONTROL CIRCUIT

The SAA5041 is an MOS N-channel integrated circuit which performs the control, data acquisition and
data routing functions of the teletext system.

The SAA5041 is a 28-lead device which receives serial teletext data from the SAA5030 video processor
and data from the remote control system e.g. SAA5010. The SAA5041 selects the required page
information and feeds it in parallel form to the teletext page memory.

The SAA5041 works in conjunction with the SAA5020 Timing Chain and the SAA5050 or SAA5052
Character Generator. It is similar to the SAA5040 but provides German on-screen displays and has a
different set of remote control commands.

The circuit is designed in accordance with the September 1976 Broadcast Teletext specification
published by BBC/IBA/BREMA.

QUICK REFERENCE DATA

Supply voltage VpD nom. 5 \%
Supply current Ipp typ. 80 mA
Operating ambient temperature Tamb —20 to +70 oC
PACKAGE OUTLINE

28-lead DIL; plastic (SOT-117)

i O e O e O e O i O i O O O i o O O o

28 15

:) Viewed from top

14

1
FEEEEEEEEEHEEL

Pinning: see next page
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PINNING

1. Vss 15. Write 0.K. (WOK)

2. F7 Data 16. Data out to memory (D7)

3. F7Clock } tefetext from SAAS030 17. Data out to memory {D6)

4. Not connected * 18. Data out to memory (D5)

5. DLIM } 19. Data out to memory (D4)

R Contro! from remote control system

6. DATA 20. Data out to memory (D3)

7. Data entry window {(DEW) 21. Data out to memory (D2)

8. Picture on output (PO) 22. Data out to memory (D1)

9. Display enable output (DE) 23. Address out to memory (Ag)
10. Big character select (BCS) 24. Address out to memory {A3)
11. Top/bottom (T/B) 25. Address aut to memory (Ag)
12. General line reset (GLR) 26. Address out to memory (Aq)
13. 1 MHz Input (F 1) 27. Address out to memory {Ag)
14. Vpp 28. Write address clock (WACK)

DESCRIPTION

The circuit consists of two main sections.

a) Data Acquisition
The basic input to this section is the serial teletext data stream (F7 Data) from the Video
Processor Circuit SAA5030. This is clocked by a 6.9375 MHz ciock also from the SAA5030.
The incoming data stream is processed and sorted so that the page of data selected by the user
is written as 7 bit parallel words irto the system memory. Hamming and parity checks are
performed on the incoming data to reduce errors. Provision is also rade 1o process the control
bits in the page header.

b)  Conirol Section

The basic input to this section is the 7 bit serial data from the Remote Control Decoder

{e.g. SAB3012 or SAAB010). This is clocked by the D LIM sigral.

The remote control commands are decoded and the controliled functions are stored.

See Table 1 for full details of the remote controi commands used in the SAA5041. The control
section can also write data into the page memory independently of the data acquisition section.
This gives an on screen display of certain user-selected functions, €.g. page number and programime
name.

The data and address outputs to the system mernory are set to high impedance state if certain
remote control commands are received {e.g. Viewdata mode). This is to allow another circuit to
access the memory using the same address and data lines. The address lines are also high impedance
while the SAAB041 is not writing into the memory.

* This pin must be connected to Vgg for ceramic packages.
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Teletext acquisition and control circuit

SAA5041

HANDLING

Inputs and outputs are protected against electrostatic charge in normal handling. However, to be totally
safe, it is desirable to take normal precautions appropriate to handling MOS devices (see MOS Handling
Notes).

RATINGS Limiting values in accordance with the Absolute Maximum System.

Voltages (with respect to pin 1)

min. max.
Supply voltage (pin 14) Vbp -0.3 7.5 Vv
Input voltage All inputs -0.3 75 \
QOutput voltage (pin 8) -0.3 132 \"
All other outputs -0.3 7.5 \Y
Temperatures
Storage temperature Tstg —20 to +125 oC
Operating ambient temperature Tamb —20 to +70 oC
CHARACTERISTICS
min. typ. max.
Supply voltage
Vpp (pin 14) 45 - 5.5 v
The following characteristics apply at Tamp = 25 ©C and Vpp = 5 V unless otherwise stated.
Supply current
Ibp - 80 120 mA
Inputs
F7 Data (pin 2), F7 Clock (pin 3)
Input voltage; HIGH VIH 35 - 5.5 \
Input voltage; LOW Note 1 ViL - - 0.5 \%
Rise time ty - - 30 ns
Fall time } Note 2 i - - 30 ns =
Input resistance - 5 - M E
Input capacitance - - 7 pF -
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CHARACTERISTICS (continued)

F1 (pin 13)
Input voltage; HIGH
Input voltage; LOW

} Note 3

Input capacitance

Rise time
Fall time

Input leakage current (Vin = 0 t0 5.5 V)

All other inputs

DLIM (pin 5), DATA (pin 6), DEW {pin 7), GLR (pin 12)

Input voltage; HIGH
Input voltage; LOW
Input capacitance

Input leakage current (Vi =010 5.5 V)

Outpuis

DE (pin 9), BCS (pin 10), T/B (pin 11) (With internal pull-

Output voltage; LOW (lg_ = 200 uA)
QOutput voltage; HIGH

Output voitage rise time G\ = 40 oF
Output voltage fall time L=40p
Output capacitar.ce

Output current with cutput in HIGH state
(Vour=0.5V)

PO (pin 8) (With internal pull-up to Vpp)

Output voltage; LOW {Ig = 140 pA)

Output voltage; HIGH (Igy = —50 pA)

Output rise and fall time (C|_= 40 pF) (Note 3)

Output capacitance

Output current with output in HIGH state
(Vout=0.5V)

D1 to D7 (pins 16 to 22) (3-state)

Output voltage; LOW (Ig = 100 uA)

Output voltage; HIGH (g = —100 pA)

Output rise and fall time (C_ = 40 pF) (Note 3)

Leakage current in ‘off’ state (Vo1 =0 t0 5.5 V)

Output capacitance

loH = —50 uA for pin 8
IoH = —30 uA for pin 10
loH = —20 pA for pin 11

min.
ViH 24
ViL o]
te -
1 -
VIH 2.0
ViL 0
up to Vpp)
VoL 0
jVOH 2.4
t, -
tf -
lout —50
VoL 0
VoK 2.4
T, tf -
lout —50
VoL 0
VOH 2.4
ty, tf -
-10

ns
ns
pF
uA

<

pF
uA

us
us
pF

HA

< <

us
pF

HA

<

ns
nA
pF
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WOK (pin 15) (3-state with internal pull-up to Vpp)

Output voltage; LOW (lg|_ = 400 uA)
Output voltage; HIGH (g = —200 uA)
Output voltage rise time

Output voltage fall time } (CL = 80 pF) (Note 3)
Output current with 3-state ‘off’ (Vgoyt = 0.5 V)

Output capacitance

WACK (pin 28) (3-state)

Output voltage; LOW (I = 1.6 mA)
Output voltage; HIGH (Igy = —100 uA)
Output voltage rise time

Output voltage fall time } (CL =40 pF) (Note 1)
Leakage current in ‘off’ state (Vgy¢ =010 5.5 V)
Output capacitance

Ag to A2 (pins 25 to 27) (3-state)

Output voltage; LOW (g = 200 uA)

Output voltage; HIGH (Ig = —200 uA)

Output rise and fall time (C_ = 90 pF) (Note 3)
Leakage current in ‘off’ state (V=010 5,5 V)
QOutput capacitance

A3z and A4 (pins 23 and 24) (3-state)

Output voltage; LOW (Ig = 1.6 mA)

Output voltage; HIGH (I = --200 pA)

Output rise and fall time (C|_= 40 pF) {Note 3)
Leakage current in ‘off’ state (V¢ =010 5.5 V)
Output capacitance

TIMING CHARACTERISTICS
Teletext Data and Clock (F7 Data + F7 Clock)
(Note 2 and figure 1)

F7 Clock cycle time

F7 Clock duty cycle (HIGH to LOW)
F7 Clock to data set-up time

F7 Clock to data hold time

VoL
VOH

VoL
VOH

VoL
VOH
te, tf

VoL
VoH
tr, tf

TTyc

TTids
TTidh

min.

24

-10

2.4

-10

144
30

typ. max.

- 50
- 100
- -500

- 05
- VbD
- 50
- 300

.- 10

- 0.5

- VbDp
- 300

- 0.5
- Vbbp
- 300
- 10

60 -
40 -

ns
ns
nA
pF

ns
ns

uA
pF

ns
uA
pF

ns
KA
pF

ns
%
ns

ns
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I

TIMING CHARACTERISTICS (continued)

Control DATA and Clock (DATA + DLIM)
(Note 3 and figure 2)

DLIM cycle time te
DLIM duty cycle

DLIM to DATA set-up time tds
DLIM to DATA hold time tah

Writing Teletext data into Memory during DEW

(Figure 3)

WACK cycle time

WACK rising edge to WOK falling edge tAWW
WACK rising edge to WOK rising edge tWRW
WOK pulse width tWFD
Data output set-up time tpw
Data output hold time tDH
Row address set-up time before first WOK tRAW
Row address valid time after last WOK tRWR

Writing Header information into Memory during TV line 40
(Figure 4)

This arrangement is a combined phasing of the

SAA5041 and the SAA5020 and is therefore

referred to F1 input. The first WOK is related
to F1 No. 14% from the SAA5020

F1 Clock cycle time

Time from F1 to WOK falling edge tyf
Time from F1 to WOK rising edge iy
Data output set-up time tpw
Data output hold time tDH
Notes

1. These inputs may be a.c. coupled. Minimum rating is —0.3 V but the input may be taken more

negative if a.c. coupled.

2. Transition times measured between 0.5 and 3.5 volt levels.

Delay times are measured from 1.5 V level.

3. Transition times measured between 0.8 and 2.0 volt levels.

Delay times are measured from 1.5 V level.

min.

1150
250
220
300
330

190

1000
300

330

typ.

50
14

max.

450
355

500
120

us
%
us

“us

ns
ns
ns
ns
ns
ns
ns
ns

ns
ns
ns
ns

ns
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Teletext acquisition and control circuit SAA 5041

APPLICATION DATA
The function is quoted against the corresponding pin number

Pin No.

1.
2.

~

10.

1.

Vgg Ground -0 V

F7 Data

This input is a serial data stream of broadcast teletext data from the SAA5030 Video Processor,
the data being at a rate of 6.9375 MHz.

This input from the SAA5030 is a.c. coupled with internal d.c. restoration of the signal levels.
F7 Clock

This input is a 6.9375 MHz clock from the SAA5030 Video Processor which is used to clock the
teletext data acquisition circuitry. The positive edge of this clock is nominally at the centre of
each teletext data bit.

This input from the SAA5030 is a.c. coupled with internal d.c. restoration of the signal levels.
DLIM Delimiter

This input from the remote control system (e.q. SAA5010) is used to clock remote control

data into the SAA5041. The positive going edge of every second clock pulse is nominally in the
centre of each remote contro! data bit.

DATA Remote control data

This input is 7 bit serial data stream from the remote control system (e.g. SAA5010)

This data contains the teletext and viewdata remote control user functions. The nominal data
rate is 32 us/bit. The remote control commands used in the SAA5041 are shown in Table 1.
DEW Data entry window

This input from the SAA5020 Timing Chain defines the period during which received teletext
data may be accepted by the SAA5041. This signal is also used to enable the 5 memory address
outputs (pins 23 to 27) and the 7 bit parallel data output (pins 16 to 22).

PO Picture on

This output to the SAA5010, SAA5030 and SAA5050 or SAA5052 circuits is a static level used
for the selection of TV picture video ‘on’ or ‘off’. The output is HIGH for TV picture ON, LOW
for TV picture OFF. The output has internal pull-up to Vpp.

DE Display enable

This output to the SAAB050 or SAA5052 Teletext Character Generators is used to enable the
teletext display. The output is high for display enabled, low for display disabled.

The output is also forced to the low state during the DEW and TV line 40 periods and when a
teletext page is cleared.

The output has an internal pull-up to Vpp.

BCS Big Character select

This output to the SAAB020 Timing Chain and SAA5050 or SAA5052 Character Generators

is used to select double height character format under user control. The output is high for
normal height characters, low for double height characters. It is also forced to the high state on
page clear.

The output has an internal pull-up to Vpp.

T/B Top/bottom

This output to the SAA5020 Timing Chain is used to select whether top or bottom half page is
being viewed. The output is high for bottom half page and low for top half page. It is also forced
to the low state on page clear. The output has an internal pull-up to Vpp.
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APPLICATION DATA (continued)

12.

13.

15.

16, 17, 18,
19, 20, 21,
22.

23, 24, 25,
26, 27.

28.

GLR General line reset

This input from the ZAA5020 Timing Chain is used as a reset signal for internal control
and display counter.

F1

This input is a 1 MHz clock signal from the SAA5020 Timing Chain used to clock internal
remote control processing and encoding circuits.

Vpp + 5 V Supply
This is the power supply input to the circuit.
WOK Write O.K.

This 3-state output signal to the system memory is used to control the writing of valid
data into the system memory. The signal is LOW to write, and is in the high impedance
state when viewdata is selected. The three state buffer is enabled at the same time as the
data outputs (see below). An internal pull-up device prevents the output from floating into
the LOW state when the 3-state buffer is off.

D7 to D1, Data outputs

These 3-state outputs are the seven bit parallel data outputs to the system memory. The
outputs are enabled at the following times:-

a) During the data entry window (DEW) to write teletext data into the memory.
The data rate is 867 k bytes per second and is derived from the teletext data clock.

b) During TV line 40 for encoded status information about user commands (e.g.
programme number), to be written into the memory. This period is known as EDIL
{encoded data insertion line). The data rate is 1M byte per second and is derived
from the 1 MHz display clock F1.

c)  When the page is being cleared. In this case the data output is forced to the space
code (0100000) during the display period for one field. This data is held at the
space code from either TV line 40 (if page clear is caused by user command), or the
received teletext data line causing the clear function, until the start of the data entry
window (DEW) of the next field.

A4 to A0 Memory addresses

These 3-state outputs are the 5 bit row address to the page memory.
This address specifies in which of 24 rows the teletext data is to be written.
The outputs are enabled during the data entry period (DEW).

WACK Write address clock

This 3-state output is used to clock the memory address counter during the data entry
period (DEW). The output is enabled only during this period. The positive-going edge of
WACK is used to clock the address counter.
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SAA5041

TABLE 1

Remote control command codes used in the SAA5041

CODE
TELEVISION MODE (bg = b7 = 0) TELETEXT MODE (b7 =1, bg = 0)

bg bg b3z by by
0 0 0 0 O
0 0 0 0 1
0 0 0 1 O
0o 0 0 1 1
0 0 1 0 OfTIME Displays time. STATUS Gives header and time display.
0o 0 1 0 1 TIMED PAGE On/off toggle function.
0 0 1 1 O
o 0 1 1 1
0 1 0 0 O
0 1 0 0 1
0o 1 0 1 0
o 1 0 1 1
0o 1 1 0 O
o 1 1 0 1
o 1 1 1 0
o 1 1 1 1 TELETEXT RESET  (Note 1)
100 0 0 A 0
10 0 0 1 1
1 0 0 1 O 2
10 0 1 1 3
1 0 1 0 O 4
1 0 1 0 1 5
1 0 1 1 O |PROGRAMMES Clear memory except | NUMBERS 6
1. 0 1 1 in Timed Page mode | (Note 2) ﬁ 7
110 0 0 8
1t 1 0 0 1 9
1 1 0 1 0 SMALL CHARACTERS
1 1 0 1 1 LARGE CHARACTERS Top/bottom toggle function.
1 1 1 0 O HOLD Stops reception of teletext (Note 3)
11 1 0 1 DISPLAY CANCEL (Note 4)
1t 1 1 1 0O SUPERIMPOSE
L S B Y NORMAL DISPLAY (Note 5)

Notes on page 12

August 1978

1



SAA5041

Notes

1.  The teletext reset command ciears the page memory, selects page 100, goes to small characters
and resets hold, timed page and dispiay cancel modes.

2. Three number commands in sequence request a new page, and four number commands select a
new time code in timed page mode. When a new page is requested the header turns green and the
page numbers roll until a new page is captured.

3. When held mode is selected HALT is displayed in green at the top right of the screen.

4. Display cancel removes the text and restores the television picture. The SAA5041 then reacts
to any update indicator on the selected page. An updated newsflash or subtitle is displayed
immediately. When an updated normal page arrives the page number only is displayed in a box at
the top left of the screen. The full page of text can then be displayed when required using the
normal display command.

The normal display command resets hold, display cance! and superimpose modes.

Status, timed page, numbers, hold, superimpose and normal display commands all reset to top
half page and produce a box around the header for five seconds. This allows the header to be
seen even if the television picture is on (e.g. newsflash or display cancel modes).

An S is displayed before the page number at the top left of the screen (e.g. S123).

In viewdata mode (b = bg = 1) the SAA5041 is disabled and teletext cannot be received. All
3-state outputs are high impedance.

9. The table on Page 11 shows code required for functions specified. The SAA5041 requires the
inverse of these codes i.e. b to bq. The code is received serially in the following order:
b7z, by, by, b3, by, bg, bg.

12
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TELETEXT CHARACTER GENERATOR

(ENGLISH)

The SAA5050 is an MOS N-channel integrated circuit which provides the video drive signals to the
television necessary to produce the teletext/viewdata display.

The SAA5050 is a 28 pin device which incorporates a fast access character generator ROM (4.3 k bits),
the logic decoding for all the teletext control characters and decoding for some of the remote control
functions.

The circuit generates 96 alphanumeric and 64 graphic characters. in addition there are 32 control
characters which determine the nature of the display.

The SAA5050 is suitable for direct connection to the SAA5010, SAA5020 and SAA5040 integrated
circuits.

QUICK REFERENCE DATA

Supply voltage ) VpD nom 5 \%
Supply current DD typ. 85 mA
Operating ambient temperature Tamb —20to +70 oC

PACKAGE OUTLINE
28-lead DIL; plastic (SOT-117)

AMAAAAAAARAAAA

28 15

) Viewed from top

14

1
spupepegepspepsgepepeg=yn

Pinning: see next page

[T
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PINNING
1. Vss 15. Big character select (BCS)
2. Superimpose 16. Transmitted large character (TLC)
3. Remote control data (DATA) 17. Not connected
4. Character data input 1 (D1) 18. Vpp
5. Character data input 2 (D2) 19. 6 MHz Input (TR6)
6. Character data input 3 (D3) 20. 1 MHz Input (F1)
7. Character data input 4 (D4) 21. Monochrome video output (Y)
8. Character data input 5 (D5) 22. Blue output (B)
9. Character data input 6 (D6) 23. Green output (G)
10. Character data input 7 (D7) 24. Red output (R)
11. Remote control data clock (DLIM) 25. Blanking output
12. General line reset (GLR) 26. Load output shift register enable (LOSE)
13. Dataentry window (DEW) 27. Picture on input (PQ)
14. Character rounding select (CRS) 28. Display enable input (DE)

DESCRIPTION

The basic input to the SAAB050 is the character data from the teletext page memory. This is a 7 bit
code. Each character code defines a dot matrix pattern. The character period is 1 us and the character
dot rate is 6 MHz. The timings are derived from the two external input clocks F1 (1 MHz) and

TR6 (6 MHz) which are amplified and re-synchronised internally. Each character rectangle is 6 dots
wide by 10 TV lines high. One dot space is left between adjacent characters, and there is one line spage
left between rows. Alphanumeric characters are generated on a 5 x 9 matrix, allowing space for
descending characters. Each of the 64 graphics characters is decoded to form a 2 x 3 block arrangement
which occupies the complete 6 x 10 dot matrix (Fig.3). Graphics characters may be either contiguous
or separated (Fig.4). The alphanumeric characters are character rounded, i.e. a half dot is inserted
before or after a whole dot in the presence of a diagonal in a character matrix.

The character video output signals comprise a monochrome signal and RGB signals for a colour
receiver. A blanking output signal is provided to blank out the television video signal when a newsflash
or subtitle is to be displayed.

The monochrome data signal can be used to inlay characters into the television video. The use of the
32 control characters provides information on the nature of the display, e.g. colour. These are also
used to provide other facilities such as ‘concealed display’ and flashing words etc. The full character
set is given in Table 1.

HANDLING

Inputs and outputs are protected against electrostatic charge in normal handling. However, to be
totally safe, it is desirable to take normal precautions appropriate to handling MOS devices (See MOS
Handling Notes).
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SAA5050

RATINGS Limiting values in accordance with the Absolute Maximum System.

Voltages (with respect to pin 1)
Supply voltage (pin 18)
Input voltages  All inputs + input/output
Output voltage (pin 16)
All other outputs

Temperature
Storage temperature
Operating ambient temperature

CHARACTERISTICS

Supply voltage
Vpp (pin 18)

Tstg
Tamb

min.

-0.3
-0.3
-0.3
-0.3

min.

45

typ. max.
— 7.5
- 7.5
— 7.5
- 14.0
—20to +125
—20 to +70
typ. max.
- 55

The following parameters apply at Tamp = 25 ©C and Vpp = 5 V unless otherwise stated.

Supply current
IpD

Inputs
Character data D1 to D7 (pins 4--10)
Input voltage; HIGH
Input voltage; LOW
Data set-up time

X } see Fig.2
Data hold time

Clock inputs F1 (pin 20) TR6 (pin 19)
Input voltage; HIGH
Input voltage; LOW

Logic inputs

DATA (pin 3) DEW (pin 13) LOSE (pin 26)
DLIM (pin 11) CRS (pin 14) PO (pin 27)
GLR (pin 12) BCS (pin 15) DE  (pin 28)

Input voltage; HIGH
Input voltage; LOW

All inputs
Input leakage (Vin 5.5 V)

Input capacitance

VIH
ViL

ViH
ViL

ViH
ViL

2.65

150
100

2.65

85

160

VpD
0.6

Vop
0.6

VbD
0.8

10

< < < <

mA

ns

ns

uA
pF

i
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CHARACTERISTICS (continued)

min

Outputs
Character video outputs + Blanking output (Open drain)
B - (pin 22), G - (pin 23), R - (pin 24), Y - (pin 21),

Blanking (pin 25}
Output voltage; LOW (I =2 mA) VoL -
Output voltage; LOW (Ig =4 mA) -
Output voltage; LOW (Ig| = 6 mA) -
Output voltage; HIGH VOoH VDD
Output load capacitance - -
Output fall time ty -
Variation of fall time Note 1

between any outputs A tf 0
TLC (pin 16)
Output voltage; LOW (Ig = 100 pA) VoL Q
Output voltage; HIGH (Ig = —100 pA) VOH 2.4

Output load capacitance —
Output rise time

o Measured between 0.8 V and 2.0 V levels
Output fail time

Input/

tput

Superimpose (pin 2) {Open drain)

Input voltage; HIGH ViH 2.0
Input voltage; LOW ViL 0
Input leakage (Vi = 5.5 V) -

input capacitarice

Output voltage; LOW (Ig = 0.4 mA) VoL 0
Output voltage; LOW (Ig = 1.3 mA) VoL 0
Output lcad capacitance -
Output voltage; HIGH state (Note 2) Von -

typ. max.

- 1.0
- 2.0
- 13.2

- 0.5

- Voo
- 30
- 1.0

- 0.8

- 0.5
- 1.0
- 45

ns

<

pF
us
us

HA
pF

pF
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Notes
1. Fall time, tf and A tg, are defined as shown and are measured using the circuit shown below:

tf is measured between the 9 V and 1 V levels.

A tf is the maximum time difference between outputs.

» +12V
3kN
Output b
pin
v
clamp
15pF
T max
T
. |
D8067a I l Vss

Fig.1

2. Recommended pull-up resistor for Superimpose is 18 k£2.
3. TheR,G,B,Y and blanking outputs are protected against short circuit to supply rails.

SPECIAL FEATURES
Flash oscillator

The circuit generates a 0.75 Hz signal with a 3:1 ON/OFF ratio to provide the flashing character
facility.

Power-on-reset
When the supply voltage is switched on, the character generator will reset to TV, conceal and not
superimpose modes.

T
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SPECIAL FEATURES (continued)

Character rounding

The character rounding function is different for the small and double height characters. In both cases
the ROM is accessed twice during the character period of 1 us. The dot information of two rows is
then compared to detect the presence of any diagonal in the character matrix and to determine the
positioning of the character rounding half dots.

For small characters rounding is always referenced in the same direction (i.e. row before in even fields
and row after in odd fields as determined by the CRS signal).

For double height characters rounding is always referenced alternately up and down changing every
line using an internally generated signal. {The CRS signal is ‘0’ for the odd field and ‘1’ for the even
field of an interlaced TV picture.)

Graphics decoder

The 64 graphics characters are decoded directly from the character data inputs and they appear on a
2 x 3 matrix. Figure 3 gives details of the graphics decoding.

APPLICATION DATA
The function is quoted against the corresponding pin numbers

Pin No.
1. Vgg Ground - 0 V
2. Superimpose
This is a dual purpose input/output pin. The output is an open drain transistor (capable of
sinking current to Vgg), which is in the conducting state when superimpose mode is
selected. This allows contrast reduction of the TV picture in superimpose mode if required. -
If the pin is held low, the internal “TV mode’ flip-flop is held in the ‘text’ state. This is for
VDU applications when the remote control is not used.
3. DATA Remote control data
This input accepts a 7-bit serial data stream from the SAA5010 remote control receiver
decoder. This data contains the teletext and viewdata remote control user functions. The
command codes used in the SAA5050 are shown in Table 2.
4,5,6, CharacterdataD1toD7
7.8,9, These inputs accept a 7-bit parallel data code from the page memory. This data selects the
10 alphanumeric characters, the graphics characters and the control characters. The alphanumeric
addresses are ROM column addresses, the graphics and control data are decoded internally.
—-— 11. DLIM
E This input receives a clock signal from the SAA5010 remote control receiver decoder. This
— signal is used to clock remote control data from the SAA5010 into the remote control data
input (Pin 3).
12. GLR General line reset
This input signal from the SAA5020 Timing Chain is required for internal synchronisation of
remote control data signals.
13. DEW Data entry window
This input signal from the SAA5020 Timing Chain is required to reset the internal ROM row
address counter prior to the display period. It is also used internally to derive the ‘flash’
period.
6 August 1978
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20.

21.

22,23,
24,

25.

26.

27.

28.

CRS Character rounding select

This input signal from the SAA5020 Timing Chain is required for correct character rounding
of displayed characters. (Normal height characters only).

BCS Big character select

This input from the SAA5040 Teletext Acquisition and Control device allows selection of
large characters by remote control.

TLC Transmitted large characters

This output to the SAA5020 Timing Chain enables double height characters to be displayed
as a result of control characters stored in the page memory.

Vpp + 5 V supply

This is the power supply input to the circuit.

TR6

This input is a 6 MHz signal from the SAA5020 Timing Chain used as a character dot rate
clock.

F1

This input is a 1 MHz equal mark/space ratio signal from the SAA5020 Timing Chain. It is
used to latch the 7-bit parallel character data into the input latches. It is also used to sync-
chronise an internal divide-by 6 counter. The F 1 signal is internally synchronised with TR6.

Y Output (Monochrome)

This is a video output signal which is active in the high state containing character dot
information for TV display.

The output is an open drain transistor capable of sinking curren

€ Qouiput is an oper

Blue, Green, Red outputs

These are the Blue, Green and Red Character video outputs to the TV display circuits. They
are active high and contain both character and background colour information.
The outputs are open drain transistors canable of sinking current to Vgg.

Blanking

This active high output signal provides TV picture video blanking. It is active for the duration
of a box when Picture on and Display enable are high. It is also activated permanently for
normal teletext display when no TV picture is required (PO low). The output is an open
drain transistor capable of sinking current to Vgg. Full details given in Table 3.

LOSE Load output shift register enable
This input signal from the SAA5020 Timing Chain resets the internal control character

flip-flops prior to the start of each display line.
This signal also defines the character display period.

PO Picture on

This input signal from the SAA5040 Teletext Acquisition and Control device is used to
control the character video and blanking outputs. When PO is high, only text in boxes is
displayed unless in superimpose mode. The input is high for TV picture video on, low for
picture off. See Table 3.

DE Display enable

This input signal from the SAA5040 Teletext Acquisition and Control device is used to
enable the teletext display. The input is high for teletext display enabled, low for display
cancelled. See Table 3.
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SAA5050 CHARACTER SET
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Control characters shown in columns 0 and 1 are normally displayed as spaces.

*

These control characters
are reserved for compatability Codes may be referred

with other data codes. to by their column and
row e.g. 2/5 refers to %

* %

These control characters
are presumed before each

D Character rectangle

Black represents display colour.

row begins. White represents background.

Table 1
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TABLE 2
Remote control command codes used in the SAA5050

CODE
by bg bs bs b3 bp by COMMAND FUNCTION
0 X X X X X ‘“TV' mode Allows text on top row of display only.
1T X X X X X X "Text’” mode Allows text throughout display period.
t 0 1 1 1 1 0 Superimpose Sets superimpose mode.
Tt 0 1 1 1 1 1 Teletext Resets superimpose mode.
0 X X X X X X TV’ mode Resets superimpose mode.
11 X X X X X Viewdata mode. Resets superimpose mode.
1 X 0 0 1 1 0 Reveal Reveals for time-out (notes 3, 4).
1T X 0 1 0 1 1 Reveal set Sets reveal mode (note 3).
Any command apart from reveal set. Resets reveal mode (note 3).

X = Don't care.

Notes

1. When the power is applied the SAAB050 is set into the ‘TV' mode and reset out of superimpose
and reveal modes.

2. ‘Text’ mode is selected when the superimpose pin is held low.

3. Reveal mode allows display of text previously concealed by ‘conceal display’ control characters.

4. This code is sent from the SAA5010 as a repeated command. Thus reveal mode is set for as long
as the reveal key is depressed. The SAA5050 reverts to normal ‘not reveal’ mode 160 ms after the
last reveal command.

5. The superimpose output is low only if superimpose mode is set and the DE (display enable) input
is high.

6. The above table shows code required for functions specified. .
The SAA5010 transmits and the SAA5050 requires the inverse of these codes i.e. b7 to by. The

code is transmitted serially in the following order: by b1 by b3 bg bg bg. For full details

AE a0 A AEAAN t e
O1 femote Control aata Ccoding see SAADU 1U aata sneet.
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SAA5050

TABLE 3

Conditions affecting display

Inputs Control data Outputs
Picture On Display Enable | Superimpose Box Text Display Enabled Blanking
(PO) (DE) Mode (i.e. R, G, B, Y outputs)
(a) 1 0 1or0 1or0 0 0
(b) 0 1 1or0 1or0 1 1
(c) 0 0 1or0 1or0 0 1
(d) 1 1 0 0 0 0
(e) 1 1 1 0 1 0
(f) 1 1 1 1 1 1
(g) 1 1 0 1 1 1
Notes

1. For TV mode (Picture on = 1, Superimpose mode not allowed) rows (a), (d) and (g) of above
table refer to display row 0 only. For all other rows text display is disabled and Blanking = 0.

2. The R, G, B outputs may contain character and background colour information. The only
exception is that background colours are inhibited when Blanking = 0.
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The SAA5051 is identical to the SAA5050 except for the character set (German).
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are reserved for compatability Codes may be referred
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are presumed before each )
row begins White represents background.
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J L SAAB052

TELETEXT CHARACTER GENERATOR

(SWEDISH)

The SAA5052 is an MOS N-channel integrated circuit which provides the video drive signals to the
television set necessary to produce the teletext/viewdata display.

The SAA5B052 is a 28-pin device which incorporates a fast access character generator ROM (4.3 k bits),
the logic decoding for all the teletext control characters and decoding for some of the remote control
functions. !

The circuit generates 96 alphanumeric and 64 graphic characters. In additior there are 32 control
characters which determine the nature of the display.

The SAAB052 is suitable for direct connection to the SAA5010, SAA5020 and SAA5040 integrated
circuits.

The SAAB052 provides a Swedish Character Set.

QUICK REFERENCE DATA

Supply voltage Vbp nom 5 \%
Supply current DD typ 85 mA
Operating ambient temperature Tamb —20 to +70 oC
PACKAGE OUTLINE N\

28-lead DIL; plastic (SOT-117)

O i O e 0 i O i 0 i O O e O s O s O s i O i
28

15

D Viewed from top

1 14

SEHEEHEHHEEEETEH

Pinning: see next page
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SAA5052

PINNING
1. Vgg 15. Big character select (BCS)
2. Superimpose 16. Transmitted large character (TLC)
3. Remote control data (DATA] 17. Not connected
4. Character data input 1 (D1) 18. Vpp
5. Character data input 2 (D2) 19. 6 MHz Input (TR6)
6. Character data input 3 (D3) 20. 1 MHz Input (F1)
7. Character data input 4 (D4) 21. Monochrome video output (Y)
8. Character data input 5 (D5) 22. Bilue output (B)
9. Character data input 6 (D6) 23. Green output (G)
10. Character data input 7 (D7) 24. Red output (R)
11. Remote control data clock (DLIM) 25. Blanking output
12. General line reset (GLR) 26. Load output shift register enable (LOSE)
13. Data entry window (DEW) 27. Picture on input (PO)
14, Character rounding select (CRS) 28. Display enable input (DE)

DESCRIPTION

The basic input to the SAAB052 is the character data from the teletext page memory. This is a 7 bit
code. Each character code defines a dot matrix pattern. The character period is 1 us and the character
dot rate is 6 MHz. The timings are derived from the two external input clocks F1 (1 MHz) and

TR6 (6 MHz) which are amplified and re-synchronised internaliy. Each character rectangle is 6 dots
wide by 10 TV lines high. One dot space is left between adjacent characters, and there is one line space
left between rows. Alphanumeric characters are generated on a 5 x 9 matrix, allowing space for
descending characters. Each of the 64 graphics characters is decoded to form a 2 x 3 block arrangement
which occupies the complete 6 x 10 dot matrix (Fig.3). Graphics characters may be either contiguous
or separated (Fig.4). The alphanumeric characters are character rounded, i.e. a half dot is inserted
before or after a whole dot in the presence of a diagonal in a character matrix.

The character video output signals comprise a monochrome signal and RGB signals for a colour
receiver. A blanking output signal is provided to blank out the television video signal when a newsflash
or subtitle is to be displayed.

The monochrome data signal can be used to inlay characters into the television video. The use of the
32 control characters provides information on the nature of the display, e .g. colour. These are also
used to provide other facilities such as ‘concealed display’ and flashing words etc. The full character
set is given in Table 1.

HANDLING

Inputs and outputs are protected against electrostatic charge in normal handling. However, to be
totally safe, it is desirable to take normal precautions appropriate to handling MOS devices (See MOS
Handling Notes).
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Teletext character generator circuit

SAAB052

RATINGS Limiting values in accordance with the Absolute Maximum System.

Voltages (with respect to pin 1)
Supply voltage (pin 18)

Input voltages
Output voltage (pin 16)

All other outputs

Temperature
Storage temperature
Operating ambient temperature

CHARACTERISTICS
Supply voltage
Vpp (pin 18)

All inputs + input/output

min.

-0.3
-0.3
-0.3
-0.3

Ts&g
Tamb

min.
45

typ.

—-20 to +125

—20 to +70

typ.

7.5
7.5
75
14.0

max.
5.5

The following parameters apply at Tamb = 25°C and Vpp = 5 V unless otherwise stated.

Supply current
IbD

Inputs

Character data D1 to D7 (pins 4—10)

Input voltage, HIGH
" Input voltage; LOW
Data set-up time

. } see Fig.2
Data hold time

Clock inputs F1 (pin 20) TR6 (pin 19)

Input voltage; HIGH
Input voltage; LOW

Logic inputs

DATA (pin3) DEW (pin 13)
DLIM (pin 11) CRS (pin 14)
GLR (pin 12) BCS (pin 15)

Input voltage; HIGH
Input voltage; LOW

All inputs
Input leakage (Vi 5.5 V)
Input capacitance

LOSE (pin 26)
PO  (pin 27)
DE (pin 28)

ViH 2.65
ViL 0

150

100
VIH 2.65
ViL 0
ViH 2.0
ViL 0

85

160

Vbbp
0.6

Vpbp
0.8

< < < KL

mA

<

ns

ns

<

<

HA
pF
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SAA5052

ZHARACTERISTICS (continued)

Outputs
Character video outputs + Blanking output (Open drain)

B - (pin 22), G - (pin 23), R - (pin 24), Y - (pin 21),
Blanking (pin 25)

Output voltage; LOW (Ig|_ =2 mA) VoL
Output voltage; LOW (Ig| =4 mA)

Output voltage; LOW (I =6 mA)

Output voltage; HIGH VoH
Output load capacitance

Output fall time tf

Variation of fall time Note 1
between any outputs Atf

TLC (pin 16)
Output voltage; LOW (ig = 100 nA) VoL
Output voltage; HIGH (Ig = —100 uA) VOoH

Output load capacitance

Output rise time
X Measured between 0.8 V and 2.0 V levels
Output fall time

Input/output

Superimpose (pin 2) (Open drain)

Inpui voltage; HIGH ViH
Input voltage; LOW ViL

Input leakage (V; = 5.5 V)

Input capacitance

Output voltage; LOW (I = 0.4 mA) VoL
Output voltage; LOW (g = 1.3 mA) VoL
Output load capacitance

Output voltage; HIGH state (Note 2) VoH

typ. max.

- 1.0
- 2.0
- 13.2
- 15
— 30

- 0.5
- VbD
- 30
- 1.0

- 0.8
— 10

- 05
- 1.0
- 45

ns

<

pF
us
us

uA
pF

pF
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Teletext character generator circuit SAA5052

Notes
1. Fall time, tf and Aty, are defined as shown and are measured using the circuit shown below:

Uf is measured between the 9 V and 1V levels.
Aty is the maximum time difference between outputs.

+12V
3kN
Output o
pin
9V
clamp
15pF
T max
1
. I
D8067a T . Vss
Fig.1

2. Recommended pull-up resistor for Superimpose is 18 k§2.
3. TheR,G,B,Y and blanking outputs are protected against short circuit to supply rails.

SPECIAL FEATURES
Flash oscillator

The circuit generates a 0.75 Hz signal with a 3:1 ON/OFF ratio to provide the flashing character
facility.

Power-on-reset
When the supply voltage is switched on, the character generator will reset to TV, conceal and not
superimpose modes.
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SAA5052

SPECIAL FEATURES (continued)

Character rounding

The character rounding function is different for the small and double height characters. In both cases
the ROM is accessed twice during the character period of 1 us. The dot information of two rows is
then compared to detect the presence of any diagonal in the character matrix and to determine the
positioning of the character rounding half dots.

For small characters rounding is always referenced in the same direction (i.e. row before in even fields
and row after in odd fields as determined by the CRS signal).

For double height characters rounding is always referenced alternately up and down changing every
line using an internally generated signal. (The CRS signal is ‘0" for the odd field and "1’ for the even
field of an interlaced TV picture).

Graphics decoder

The 64 graphics characters are decoded directly from the character data inputs and they appear on a
2 x 3 matrix. Figure 3 gives details of the graphics decoding.

APPLICATION DATA
The function is quoted against the corresponding pin numbers

Pin No.
1. Vgg Ground - 0 V
2. Superimpose

This is a dual purpose input/output pin. The output is an open drain transistor (capable of
sinking current to Vgg), which is in the conducting state when superimpose mode is
selected. This allows contrast reduction of the TV picture in superimpose mode if required.
If the pin is held low, the internal ‘TV mode’ flip-flop is held in the "text’ state. This is for
VDU applications when the remote contro! is not used.
3. DATA Remote control data
This input accepts a 7-bit serial data stream from the SAA5010 remote control receiver
decoder. This data contains the teletext and viewdata remote control user functions. The
command codes used in the SAA5052 are shown in Table 2.
,  Character dataD1 to D7
These inputs accept a 7-bit parallel data code from the page memory. This data selects the
alphanumeric characters, the graphics characters and the control characters. The alphanumeric
addresses are ROM column addresses, the graphics and control data are decoded internally.

11. DLIM
This input receives a clock signal from the SAA5010 remote control receiver decoder. This
signal is used to clock remote control data from the SAA5010 into the remote control data
input (Pin 3).

12. GLR General line reset
This input signal from the SAA5020 Timing Chain is required for internal synchronisation of
remote control data signals.

13. DEW Data entry window

This input signal from the SAA5020 Timing Chain is required tc reset the internal ROM row
address counter prior to the display period. It is aiso used internally to derive the ‘flash’
period.
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Teletext character generator circuit SAA5052

14.

15.

16.

18.

19.

20.

21.

22,23,

24

25.

26.

27.

28.

CRS Character rounding select

This input signal from the SAA5020 Timing Chain is required for correct character rounding
of displayed characters. (Normal height characters only).

BCS Big character select

This input from the SAA5040 Teletext Acquisition and Control device allows selection of
large characters by remote control.

TLC Transmitted large characters

This output to the SAA5020 Timing Chain enables double height characters to be displayed
as a result of control characters stored in the page memory.

Vpp +5 V supply

This is the power supply input to the circuit.

TR6

This input is a 6 MHz signal from the SAA5020 Timing Chain used as a character dot rate
clock.

F1

This input is a 1 MHz equal mark/space ratio signal from the SAA5020 Timing Chain. It is
used to latch the 7-bit parallel character data into the input latches. It is also used to sync-
chronise an internal divide-by 6 counter. The F1 signal is internally synchronised with TR6. g
Y Output (Monochrome)

This is a video output signal which is active in the high state containing character dot
information for TV display.

The output is an open drain transistor capable of sinking current to Vgg.

Blue, Green, Red outputs

These are the Blue, Green and Red Character video outputs to the TV display circuits. They
are active high and contain both character and background colour information.
The outputs are open drain transistors capable of sinking current to Vgg.

Blanking

This active high output signal provides TV picture video blanking. It is active for the duration
of a box when Picture on and Display enable are high. It is also activated permanently for
normal teletext display when no TV picture is required (PO low). The output is an open

drain transistor capable of sinking current to Vgg. Full details given in Table 3.

LOSE Load output shift register enable

This input signal from the SAA5020 Timing Chain resets the internal control character
flip-flops prior to the start of each display line.

This signal also defines the character display period.

PO Picture on

This input signal from the SAA5040 Teletext Acquisition and Control device is used to control
the character video and blanking outputs. When PO is high, only text in boxes is displayed
unless in superimpose mode. The input is high for TV picture video on, low for picture off.
See Table 3.

DE Display enable )

This input signal from the SAA5040 Teletext Acquisition and Control device is used to enable
the teletext display. The input is high for teletext display enabled, low for display cancelled.
See Table 3.
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SAA5052

F1_\ Psoo ns % /-—
Data /\/\/\/\/\/\/\ Dato
nputs | \;0\['{‘/‘1)’ Chﬂnge valid Data may change

1-Dg | _.I Datu

hold
_J Data l_“f‘e
set —up

time

D8242

Note: All timings measured at 1.5 V level.

Fig. 2 Data input timing.

10TV
lines

w
~

D8071a

Each cell is illuminated if particular ‘bit’ (b1, by, b3, by, bg, or b7) isa ‘1".
For graphics characters bg is always a 1 - See Table 1.

Fig. 3 Graphics Character.

8 August 1978\} (



Teletext character generator circuit SAA5052
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Control characters shown in columns 0 and 1 are normally displayed as spaces.

*  These control characters D Character rectangle
are reserved for compatability Codes may be referred
with other data codes. to by their column and

row e.g. 2/5 refers to %
These control characters

are presumed before each

Black represents display colour.

row begins White represents background.

Table 1

i

r
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SAA5052

TABLE 2
Remote control command codes used in the SAA5052

CODE
COMMAND FUNCTION
b7 bg bg bg b3z by by
0 X X X X TV’ mode Allows text on top row of display only.
1 X X X X X ‘Text” mode Allows text throughout display period.
10 1 1 1 1 0 Superimpose Sets superimpose mode.
1 0 1 11 1 1 Teletext Resets superimpose mode.
0 X X X X X X TV’ mode Resets superimpose mode.
1 1 X X X X X Viewdata mode. Resets superimpose mode.
1t X 0 0 1 1 0 Reveal Reveals for time-out (notes 3, 4).
1T X 0 1 0 1 1 Reveal set Sets reveal mode (note 3).
Any command apart from reveal set. Resets reveal mode (note 3).
X = Don't care.
Notes
1, When the power is applied the SAAB052 is set into the ‘TV’ mode and reset out of superimpose
and reveal modes.
2. 'Text’ mode is selected when the superimpose pin is held low.
3. Reveal mode allows display of text previously concealed by ‘conceal display’ control characters.
4.  This code is sent from the SAA5010 as a repeated command. Thus reveal mode is set for as long
as the reveal key is depressed. The SAA5052 reverts to normal ‘not reveal” mode 160 ms after the
last reveal command.
5. The superimpose output is low only if superimpose mode is set and the DE (display enable) input
is high.
6. The above table shows code required for functions specified.

The SAA5010 transmits and the SAA5Q52 requires the inverse of these codes i.e. by to by. The
code is transmitted serially in the following order: b7 bq b b3 bag bg bg. For full details
of remote control data coding see SAA5010 data sheet.

10
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Teletext character generator circuit

SAA5052

TABLE 3

Conditions affecting display

Inputs Control data Outputs

Picture On | Display Enable Superimpose Box Text Display Enabled Blanking
(PO) (DE) Mode (i.e. R, G, B, Y outputs)
(a) 1 0 lorQ 1or0 0 0
(b) 0 1 lor0 lor0 1 1
(c) 0 0 1or0 1orQ 0 1
(d) 1 1 0 0 0 0
(e) 1 1 1 0 1 0
(f) 1 1 1 1 1 1
(9) 1 1 0 1 1 1
Notes

1. For TV mode (Picture on = 1, Superimpose mode not allowed) rows (a), (d) and (g) of above
table refer to display row 0 only. For all other rows text display is disabled and Blanking = 0.

2. TheR, G, B outputs may contain character and background colour information. The only
exception is that background colours are inhibited when Blanking = 0.
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DEVELOPMENT SAMPLE DATA

Thes information s denved from develosmerit samples made avaitable SAB1OOQB
for evaluation It does not form part of our data handbook system and
does not necessartly imply  that the device wall go 1nto production

SUPERSEDES DATA SHEET SAB1009A AUGUST 1978

WIDE-BAND LIMITING AMPLIFIER

The SAB1009B is a three-stage differential amplifier in the range 70 to 900 MHz with inherent limiting
action. The differential inputs are internally biased to permit capacitive coupling and asymmetrical
drive. For asymmetrical drive pin 3 should be used as an input and pin 4 should be grounded via a 56
resistor and a d.c. blocking capacitor. The outputs are complementary with non-standard levels.

The device is specified for a nominal supply voltage of 5 V; it may also be operated with a supply
voltage of 5,2 V + 5%. The voltage dropping resistor R has then to be increased to 82 Q.

Voo [14] [13] [12] [11] [io] 9] [8]
’ nc. ne V Q, Q7 Ver nc
| Q|10 EE 2 1 VCC
311 h —
D) SAB10098B
4|2 aQ
- 211 v . | . . v/
/ —— VEE n.c. '-' 12 n.c. n.c. VEE
" 0 2 ] & & (6] ]
7274638.2
11,712
7274639.2 Fig. 2 Pins marked n.c. should preferably
be grounded or connected to supply.
Vegvia752to5 V.
Fig. 1 Block diagram. Vgg =0V {ground).

QUICK REFERENCE DATA

Supply voltage Vee 5+5% V

Supply voltage dropping resistor Ree 75 Q
Frequency range fi 70 to 900 MHz
Differential clipped output voltage

R = 50 £ at each output Vo(p»p) typ. 550 mV
Power consuimption per package (no load) Pav typ. 75 mWw

Operating ambient temperature Tamb Oto+70 OC

PACKAGE QUTLINE
14-lead DIL; plastic (SOT-27S, T, Vi.
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SAB1009B

0 9

500 §2

130
Q

10

011

3 O~ l
% 500 2 '\|1
4 O— l 12
—0 1
727464270 7
Fig. 3 Circuit diagram.
RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Supply voltage (d.c.) Vee  max. 7V
Input voltage 2 Oto+5 V
Storage temperature Tstg —55to + 125 ©C
T: max. 125 °C

Junction temperature

J
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Wide-band limiting amplifier SAB1009B

DEVELOPMENT SAMPLE DATA

D.C. CHARACTERISTICS
Vegvia75 2105 V

The circuit has been designed to meet the d.c. specifications shown in the table below after thermal
equilibrium has been established. The circuit is in a test socket or mounted on a printed-circuit board.

pin Tampb (°C)
symbol under conditions
test 0 25 70
Supply .
L current Icc typ. 9 - 23 - mA | pins 3 and 4 open,
max. - 30 — mA | no d.c. load.

A.C. CHARACTERISTICS
Voo via75 Q2to5V +5%; Tamp =0to + 70 °C

pin
symbol under min. typ. max. conditions
test {
Frequency T
range f; 70 - 900 MHz
26 - - dB fi= 70 MHz
26 - - dB | f;=100 MHz
Gain * G 23 - — dB f; = 200 MHz
l 19 - - dB f; = 500 MHz
16 - - dB t; =900 MHz
Gain variation
versus |
temperature | AG — - 1,5 dB
Input voltage V_'(""S)f 25 mV;
sanding So0re conpected
wave ratio VSWR 3 - — 5 ree con
to pin 3; pin 4
grounded via 56 2
' inseries with 10 nF.
Input voltage Vi(rms) 3 - - 150 mVv |

\
* For gain definition see Fig. 6 (G = 20 log V—2).
1
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SAB1009B

A.C. CHARACTERISTICS (continued)

. 72746442
] AR I 0 S SO R 1
a0 [——— - -
N e T
L B 1
] B LT
G [T ) e . r
(dB) | IR
T
Fote
S
I T
]
. __
- |
10 20 50 70 100 200 {(MHz) 500 1000

Fig. 4 Gain as a function of frequency. Voo =5 V; Tymp = 25 ©C.
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Wide-band limiting amplifier

A.C. CHARACTERISTICS (continued)

(53
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Fig. 5 Smith chart of typical input impedance at pin 3 with pin 4 terminated to ground.
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SAB1009B

Test circuit

Vee = 5V
hybrid
iuncti \
junction v, 750 OD
vht/uhf, (—3dB) .
sinewave —_— _‘O—'§ ) }—§ §—‘| |>—§
generator AN * HH >1_3<'
% \ g9 4
\\ | |
_ 3 10 3 " to
(—3dB) 258 }_ reference | (12)  oscilloscope
SAB SAB
10098
4 1 l_Q_ 1046
[}50 9 I
564 1,712 9 [0
T Vgg =0V
7274640.3
2
hybrid Vee
junction (sv)  Vop
V2
v.h.f./u.h.f, (-3dB) 8
sinewave )% —_— -—O——§ §| N
generator \ * hybrid A
4 \ junction 4 13
_ (—3dB) 3 1 to
(-3dB) * |’_‘ reference (12} oscilloscope
SAB
2 1046
509 N |
(—aae) [ 7]
508 9 10
Veg =0V

7274641.2
7

Fig. 6 Test circuits for defining gain.
V1 and V9 are minimum input levels for correct operation.
: V2
Gain defined as G = 20 log —.
Vi
Capacitors must be leadless ceramic (value 10 nF).
Hybrid junctions are Anzac H-183-4 or similar.

Connections to the device must be kept short for proper tests.
Cables are 50 §2 coaxial cables.
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Wide-band limiting amplifier
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SAB1009B

50mm

7278974 oV +5V +9V ov F DIV

Fig. 8 Component layout of circuit shown in Fig. 7.
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J L SAB1016

CONTROL CIRCUIT FOR ON-SCREEN DISPLAY OF STATION
AND/OR CHANNEL NUMBER

STOP DICL Vobp
10 |9 24
y
Apl 12 0
gDI 18]
15 1 L Y l
Heos . Y7 rram
vPos —4 5 DISPLAY POSITION CHARACTER DISPLAY
GDISP —3—» CONTROL ROM CONTROL 16
5 > CHAR
PRON >
1 4
RSET ——» ‘
A
PCEN 21— STATION
pcoA —3}—+|  STATION/CHANNEL NUMBER § 13
cLek —L REGISTER *|  NUMBER 1 VOLN
¢ >__| MEMORY
r Y Y VY Y VY
|12 21 [20 |22 23 ]2
Vag PRGB | CPEN1
PRGA PRGC CPEN2 1214946
Fig. 1 Block diagram.
Features

Station and channe! number display (4 digits).

Station number display is separate (2 digits; 1 to 16).

4-digit display (00 00 to 99 99).

Character rounding for improving the legibility of the numerals.

Internal digital display positioning and defining the length of display; no control knob.
Control signal for separate background.

Parallel oufputs for station information.

QUICK REFERENCE DATA

Supply voltage range Vpp 8to 10 V

Operating ambient temperature range Tamb O0to+70 ©C
Input frequency foicL  typ. 2,5 MHz
Clock frequency fcLck  typ. 62,5 kHz
Quiescent current; Vpp = 10 V; Iq = 0; Tamp = 25 °C IpD typ. 20 pA

PACKAGE OUTLINE
24-lead DIL; plastic (SOT-101A).

I
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SAB1016

GENERAL DESCRIPTION

The SAB1016 integrated circuit controls the on-screen display of station and/or channel number. It
generates data for partially blanking the upper part of the scan of a TV receiver and thereby displaying
the number of the selected station and/or channel. The numerals are normally displayed for 2,5 seconds
after station/channel selection.

Modes of operation:

e flashing display facility during store

® background only if channel mode is set, or in search tuning mode

® persistent on-screen display

The 4 characters are presented on a background; station number left and channel number right,
separated by a blank position.

The characters are built up from a 5 x 7 dot matrix. The duration of one display data bit is ~ 400 ns
in the horizontal direction; vertically a display data bit corresponds to 3 lines per half picture. The
legibility of the display is improved by incorporation of the additional display rounding facility; i.e.
display dots which were touching diagonally are now connected by an extra display rounding dot,
which is displaced by half a dot horizontally and one line per half picture vertically.

nd .
1% field 2 ”rf;e'd
line 7
/// - n+1
m+1 —»
- -[F4% -1 ..
m+2 — 7 1 v ) T A
% 1 v 2 T  «—n+3
m+ 3 —» I | % 7z J %
) ! ' v D
m+4—» A T N Y
77 1 Y /, «+—n+5
m+5—= - 7
7 7 <—n+6
m+ 6 —
e 7 -—n+7
l l 7274950 .1
—| 400ns |=—m

Fig. 2 Construction of a character from display dots with additional character rounding dots.
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Control circuit for on-screen display of station SAB1016

and/or channel number

OPERATION DESCRIPTION

Data input

The data input for generation of the characters is performed serially via the data input PCDA —
synchronized with the system clock (CLCK). The data are accepted if, during data transfer, the data
enable input PCEN is HIGH. The data are accepted into an input register, which also serves as a shift
register. In order to represent 4 characters, a group of 16 bits is necessary as the address for the internal
12 x 36-bit character ROM. The following characters are displayed on the screen according to the code
in Table 1.

Table 1
address code on-screen selected
D C B A character
0 0 0 O 0
0O 0 o0 1 1
0o 0 1 O 2
0 0 1 1 3
o 1 0 O 4
o 1 0 1 5
0o 1 1 0 6
0o 1 1 1 7
1 0 0 O 8
1 0 0 1 9
1 0 1 0 :
1 0 1 1 blank
1 1 0 O blank
1 1 0 1 blank
1 1 1 0 blank
1 1 1 1 blank

The positioning of the on-screen display and the number of digits are controlled by the logic states at
the control inputs GDISP and PRON (see Table 2). They also define the display format of the com-
mands accepted by the circuit (see Fig. 4).

Table 2. Display format

control inputs display DBUS display format
GDISP | PRON format format

0 0 6 bits IBUS 2 digit; station no. at left (1 to 16)

0 1 16 bits GBUS 4 digit; e.g. clack (0000 to 99 99)

1 0 6 bits IBUS 2 digit; station no. at right (1 to 16)
. 4 digit; station and/or channei no. at

1 13 bit .
! ‘ 3 bits DBUS right (1 to 16 99)
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SAB1016

GDISP =0

PRON =0

1-digit | 12-digit |
station number ¢

GDISP = 0
PRON = 1
[1-digit | | 2-digit| [3-digit] 14-digit|
GDISP = 1
PRON =0
1-digit | |2-digit
station number |
GDISP = 1
PRON = 1

1-digit | | 2-digit |

1-digit | |2-digit |
station number ! channel number *
7274947

Fig. 3 Presentation of the various display formats.
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Control circuit for on-screen display of station SAB1016

and/or channel number

The various data words have different lengths and conform to the following formats:

6" bit 15tpit
oo LFle[ofc]e]n]
13N bit 15thit
DBus D[C]B[AID!C[BIAlDJClB[AI DMB ]
“ ~ J\ — U\ v I
units tens btnary - coded display
2 - digit 1-digit station number mode bit
N ~ J
channel number
1617 bit 15tpit
wwelolclealofcTelalofce]alo]c o ]
16bnlejcBADC BIAID|C|BJA[D|[C|B]|A
N U\ ) J\ J
Y 4 Y Y
4 -digit 3-digit 2-digit 1-digit
7274948

Fig. 4 Available display formats. A start bit is sent before each data word in each case.

tcH
— |-—
||
|
N H
cek | ‘__J—‘[ | l l Lo T
]
tcL
H " T
PCEN L | ]_
|
j<4 —— e —e———  Jata word —— - e —
PCDA H 7 //Ai‘startﬁbilr bit-1 T ] ]—M—‘[ bit-n L
L -0 7214949

‘Lv leading zero

Fig. 5 Display data timing diagram.

1
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SAB1016

Data word IBUS

The serial transfer of the 6-bit IBUS data word is accepted on input PCDA, when input PRON is LOW,
and the data contain the control and display instructions as given in Table 3.

Table 3. IBUS instructions

IBUS code instruction
F E D C B A
2 0 0 O O 1 0 off (stand by)
4 0 0 O 1 0 O display short (2,5 s)
16 0 1 0O 0 0O O station 16
7 0 ©+ 0 O O 1 1
18 0 1 0 O 1 O 2
9 0 1t 0 O 1 1 3
20 0 * 0 1 O O 4
21 0 1 0 1 0 1 5
2 0 1 0 1 1 0 6
23 0 1 0 1 1 1 7
24 0 1 1 0 0 O 8
2 0 1t 1 0 0 1 9
26 0 1 1 0 1 O 10
22 0 1t 1 0 1 1 1
28 0 1 1 1 0 0 12
29 0 1 1 1 0 1 13
30 0 1 1 1 1 0 14
31 0 1 1 1 1 1 15
32 1 0 0 0 0 O display on/off
36 1 0 0 1 0 0 step station up
371 0 0 1 0 1 step station down

Any possible input codes which are not in Table 3 will be received by the circuit, but not evaluated.
The station number, transmitted in binary form, will be transferred internally into a 2 x 4 bit code
(BCD).

The display mode control inputs ADI and BDI must be connected to LOW.
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Control circuit for on-screen display of station SAB1016
and/or channel number

Data word DBUS

The serial transfer of the 13-bit DBUS data word is arranged as a display mode bit (DMB) together

with 3 data blocks, and is accepted according to the conditions of Table 2. Bits 2 to 5 contain station
numbers 1 to 16, which are transferred into 2 x 4 bits internally; whilst bits 7 to 9 and 10 to 13 contain
the 1st and 2nd digit of the channel number respectively; they are binary coded as given in Table 4.

Table 4. Specification of the DBUS code

DBUS input code channel station
D C B A number number
0O 0 0 o 0 16
0o 0 0 1 1 1
o 0 1 0 2 2
0 0 1 1 3 3
0O 1 0 O 4 4
0o 1 0 1 5 5
0 1 1 0 6 6
0 1 1 1 7 7
1 0 0 O 8 8
1 0 0 1 9 9
1 0 1 O : 10
1 0 1 1 blank 11
1 1 0 0 blank 12
1 10 1 blank 13
1 1 1 0 blank 14
1 1 1 1 blank 15

The 1st bit of a DBUS instruction (DMB) is a display mode bit with the following code:

DMB | instruction
0 display of station and channel number
1 | display of channel number only

The display mode control inputs AD| and BD! can be driven as required (see Table 5).
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SAB1016

Data word GBUS

Corresponding with the input conditions for the controi inputs GDISP and PRON quoted in Table 2,
the SAB1016 accepts a 17-bit serial data transfer which causes the display of a 4-digit character
combination. This is obtained with the GBUS data word. Each part of the four 4-bit data block (see
Fig. 4) corresponds with a character, which is binary coded as in Table 1.

Control of display mode

The type and manner of the display can be controlled at the inputs ADI and BDI. The following
display modes are provided:

Table 5.
ADI  BDI }' display nmiode
1 0 ‘ ON for 2,5 s after selection
0 1 | persistent
0 0 ‘ flashing (0,32 s ON; 0,32 s OFF)
1 1 i backgrount only {2,55)

Synchronization

Display synchronization is achieved by means of the inputs VPOS for vertical and HPOS for the
horizontal sync. If the sync pulses of a TV correspond with the requirements in Fig. 6, they can be
applied directly to the inputs of the circuit.

HPOS - —l_ VPOS - __l

— ‘4,,, — «»{ - |

]“S<IV\I/HPOS <20 us Tus <ty ypos <4.2ms l

|t R HPOS > OB US —emi ~— tRypos~5.6ms —=
7274952 7274953

Fig. 6 Sync pulse specifications.

As soon as there is a display command in the form of data received, an external oscillator is started by
signal STOP = LOW, which is caused by the first horizontal pulse (HPOS) after a vertical pulse (VPOS).
The osciliator frequency is 2,5 MHz, i.e. a periodic time of T = 400 ns, which is the smallest time unit
in the representation of a display data bit. The osciilator is stopped at the end of a line.

The instant of time of a display, i.e. the output of signals at FRAM for the background and CHAR for

characters is determined by:

1. The state of an internal vertical position counter, which releases the output in the 46th line of a
TV picture.

2. The state of the horizontal position counter, which determines the positior of the start and finish
of display in a picture-line. The display depends on the logic states of the display format control
inputs GDISP and PRON (see Fig. 7). The height of the display field (33 lines) and character height
(21 lines) are established by the vertical position counter.
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Control circuit for on-screen display of station

J L SAB1016

and/or channel number
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Control circuit for on-screen display of station SAB1016

and/or channel number

Station memory

Serially transmitted station numbers (DBUS; IBUS) are loaded into the internal station number
memory. The output information is available at the station outputs according to Table 6. If an IBUS
instruction directs a step station up (+) or down (—), then the setting of the station counter is increased
or decreased by 1. The output states at the station outputs also change accordingly.

Table 6.

station no. station outputs

on display CPEN1 CPEN2 PRGC PRGB PRGA
01 0 1 0 0 1
02 0 1 0 1 0
03 0 1 0 1 1
04 0 1 1 0 0
05 0 1 1 0 1
06 0 1 1 1 0
07 0 1 1 1 1
08 0 1 0 0 0
09 1 0 0 0 1
10 1 0 0 1 0
1 1 0 0 1 1 ;
12 1 0 1 0 0
13 1 0 1 0 1
14 1 0 1 1 0
15 1 0 1 1 1
16 1 0 0 0 0

After the end of station selection, a HIGH signal appears at output VOLN for 160 ms. This signal can
be used for suppression of sound in the TV receiver (muting circuit).
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SAB1016

RSET[ 1 U 24]vpp
cPen2|[ 2 23] cpens
TEST?| 3 22|PRGC
coise| 4 21|PRGA
——
el
PRON[ 5 20] ProB
PCEN[ 6 [19]AD1
SAB1016
]
cLeK | 7 18]BD!
Pcpal 8 17 |FRAM
oicL[ 9 16 |CHAR
stop [10 15 |HPOS
TEST2[ 11 14]vPOS
vgs [12 13]voLn
7274944

Fig. 9 Pinning diagram.

RATINGS

PINNING
24 Vpb
12 Vgs
Inputs
1 RSET
4 GDISP
5 PRON
6 PCEN
7 CLCK
8 PCDA
9 DICL
14 VPOS
15 HPOS
18 BDI
19 ADI
3 TESTI
1 TEST2
Outputs
10 STOP
13 VOLN
16 CHAR
17 FRAM
2 CPEN2
20 PRGB
21 PRGA
22 PRGC
23 CPEN1

positive supply
negative supply (0 V)

reset signal, synchronized
internally with system clock
control of display data format/
position of display field

data erable (DBUS)

systern clock; 62,5 kHz

data (DBUS)

display ciock; 2,5 MHz

vertical sync pulse

horizontal sync pulse

display mode control

test inputs

control signal external 2,5 MHz
display oscillator

output signal for muting

character data output
display field output (background)

station register outputs

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Supply voltage range

Input voltage range

Input current

Qutput current

Power dissipation per output

Total power dissipation per package
Operating ambient temperature range

Storage temperature range

VbD -0,3to+11 V

Vi -0,3toVpp +0,3 V

1) max. 10 mA
g max. 10 mA
Pa max. 50 mW
Ptot max. 500 mw
Tamb 0to +70 OoC
Tstg ~55to + 1560 OC
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Control circuit for on-screen display cf station

and/or channel number

SAB1016

CHARACTERISTICS

Vgg = 0; Tampb = 0 to + 70 ©C; unless otherwise specified

-

|
I
|
|

|

i
V\D/D :r symbol
‘1 Supply voltage — : Vpbp
Quiescent current | !
per package ;10 oD
3 Input leakage current L 10 (IR
! input leakage current | 10 -IR
Input voltage LOW %8 to 10 ViL
" Input voltage HIGH §8to 10 1 ViQ
' Outputs PRGA PRGB, | f
- PRGC,CPENT,CPEN2, | i
| VOLN ! ;
! output voltage HIGH fSto 10 ‘ VQH
output voltage LOW 810 10 | Vqr
| Outputs FRAM,CHAR, | |
| sTOP | |
‘ output voltage HIGH %8 to 10 | VaH
| output voltage LOW [8t0 10 | Vo
| Input DICL | j
input frequency 81010 | fpcL
duty factor ‘8 to 10 \ )
rise/fall time ! 8to 10 r ty; tf
Input CLCK ’
! input frequency §8 0 10 | foLek
[ duty factor 181010 R
i rise/fall time 81010 |t
Input HPOS 4
input frequency 8to 10 ] fHPOS
rise/fall time 81010 | t;tf
Input VPOS |
input frequency 8to 10 ; fvpos
rise/fall time 8to 10 i tes tf

| S—

min.

8

- 15

- 055
- 50

— 100

- 100
— 500

MA

LA

<<

MHz

ns

kHz

us

kHz

ns

conditions

|
|

10=0;Tami; =25°C
| all inputs at 10 V;
| Tamp =25 °C
I'| all inputs at Vgg;
| Tamb=25°C

|

|
|
1

—lgH = 1 mA
QgL =1mA

C

[}
W

(o]

o
3w
>

L

i
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SAB1016

APPLICATION INFORMATION

V.
T

HEF 40258

2,5MHz
OSCILLATOR

10
47k 1kQ
1l
T 11—
56 pF
—3fvoun Vss LT_§
——14ypos  TEST2 UL
to/from | ——2| HPOS sTop |19
display
interface —4—16— CHAR DICL 9 -«
—<erAM PCOA FB—e—
18] ; = 7
from {— BDI S CLCK[—<— ~DBUS
tuning part 19 ADI g PCEN | 6
-2 pRrGB PRON Sj— +9vV
2Uprga  cDISPP
22 3 N
—<£1PRGC TEST1 R
“23epeNt  cPEN2}E—
+ov —2vp, RSET H—R

7274951

Fig. 10 Interconnection and display oscillator for SAB1016.
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DEVELOPMENT SAMPLE DATA

This information 1s derived from development samples made available SAB1046
for evaluation. It does not form pait of our data handbook system and
does not necessarily imply that the device will go mto production

1 GHz DIVIDER-BY-256

This silicon monolithic integrated circuit is an ECL fixed-ratio divide-by-256 scaler for input frequencies

in the range 70 to 1000 MHz, a supply voltage of 5 or 5,2 V and an ambient temperature of 0 to + 70 ©C.

The inputs of the circuit are differential and internally biased to permit capacitive coupling or asym-
metrical drive. For a sinusoidal input waveform the device becomes insensitive at low frequencies due
to edge rate limitations. Operation down to d.c. is possible with square-wave drive. The divide-by-256
outputs are designed to interface with C-MOS and N-MOS circuits having a common Vgg (ground).
They provide active pull-up.

Pins marked n.c. should preferably be grounded. The circuit may oscillate in the absence of an input
signal, but this oscillation is suppressed by the application of an input signal within the specified range.

4 13
Vee Vbp
e — % oy [ [ [ [7] [0 [7] [3]
+ + nc. Vpp Qi Qp Vgg Vgg nec.
31C2|_ _
Lt gt L% 1 SAB1046

nc. Cyq Co Vge ne. ne. nec.

Ver Ve DU EHE I
9 10 7274875
7274874

Fig. 1. Fig. 2.

QUICK REFERENCE DATA

Supply voltage range Vee 4,75to 5,46 V
VDD 4,751t 10 V

Input frequency range f; 70 to 1000 MHz
Q1 (C-MOS) output voltage

HIGH state Von  min. 75 V

LOW state VoL max. 1.5V
Qp (N-MOS) output voltage

HIGH state VoH min. 24 V

LOW state VoL max. 04V
Power consumption per package (no load) Pav typ. 320 mw
Operating ambient temperature Tamb 0to+70 OC

PACKAGE OUTLINE
SAB1046P: 14-lead DIL; plastic (SOT-27S, T, V).
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13

800
Q

O el
Q

o
o

20—

] [ -
| " " 3:

12
1"
30
Q
0

BIA
GENERATOR

Y

7274876.1 (L
9

-

Fig. 3 Circuit diagram.

RATINGS

Limiting vaiues in accordance with the Absolute Maximum System (IEC 134)

Supply voltage {d.c.) Vee max. 7V
Vpbp max. 10 Vv

Input voltage Vi 0%t52 V

Storage temperature Tstg ~565to + 125 OC

Junction temperature Tj max. 125 oC
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1 GHz divider-by-256 SAB1046

DANIFLE DATA

vCVvVCELUFIVIEIN |

D.C. CHARACTERISTICS
VEg =0V (ground); Vcc =5 V; Vpp =9 V; Tamp = 25 OC unless otherwise specified.

The circuit has been designed to meet the d.c. specifications as shown below, after thermal equilibrium
has been established. The circuit is in a test socket or mounted on a printed-circuit board.

Output voltage Q1 (pin 12); Vpp =4,75t0 10 V

HIGH: Igy = =1 uA VoH Vpp—165VtoVpp V

LOW : g =1 uA VoL Oto15 V
Output voltage Qp (pin 11); Vpp =5V

HIGH: Voo =Vpp =5V, lgH = -1 kA VoH 24to0 5V

LOW : Vee=Vpp=5V:igL = 1rA VoL 0 to04 V
Reference voltage (pin 2 or 3) Vet 225t0 3V
Supply current (pin 4)

. A

pin2=0V; pin 3= open Ice t<yp Sg EA

Supply current (pin 13) DD typ g :2

A.C. CHARACTERISTICS
VEg =0V (ground); Vo =4,75105,46 V; Vpp = 4,75 t0 10 V; Tamb =010 70 OC.

| i I
] pin [
[symbol | under | min. typ. max. conditions
‘, o otest | ‘
I N ; o] 4
! ]' ; | | sinusoidal input voltage
Input frequency ‘ fi } i 70 - 1000 MHz v ilp-p) = 600 mv; * .
. | } : | ‘ tested frequency on pin
i | | I‘ 11 or 12 is £;/256
1 ! i |
‘ Differential ‘ ! | |
i input voltage ‘ Vo-V3) P Pj 2and3 | — - 1.4 V ‘!
i !
I Slew rate for operation: | E i ‘ uare-wave drive
down to 70 MHz I i lso - _ s [l sq ; .
} | i | | Vi(p-p) min. 160 mV

Guaranteed operating region (see also Fig. 4)

input frequency

[
|

]

i MHz | 70 200 500 900 1000
Minimum required | I 355 160 140 100 200
input level V(. p) * t dBm | - —12 -13 -6 -10

* For definition of input voltage see Fig. 5.
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SAB1046 j L

A.C. CHARACTERISTICS (continued)

72748771
1000 ~ ]
Vi(p-p) N
(mV) S
500 guaranteed - i
\ % operating region
N % ]
max
200
typ T @/
100 ~
N
50
20
10
10 20 50 100 200 500 1000 2000 f; (MHz)
Fig.4 Vcc=5V;Vpp=5t09V; Tamp =0 to 70 °C.
Vee
hybrid junction v (6v) 'DD
v.hf/uhf, (—3dB) '
sinewave )% — —O———§ '—ﬁ
generator . \ hybrid junction
(—3dB) 11 to
(-3dB) P _I (12) oscilloscope
\ SAB1046
(- 3dB) —“—
500 50 Q2 9 10
Veg =0V
7274878.1 EE

2

Fig. 5 Test circuit.

— Cable must be 50 §2 coaxial.

— The capacitors are leadless ceramic (multilayer capacitors) of 10 nF.
— All connections to the device must be kept short.

— Hybrid junctions are ANZAC H-183-4 or similar.
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1 GHz divider-by-256
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SAB1046

APPLICATION INFORMATION (continued)

e 50mm ——rr———
|

Ciz

(

V.H.F.

8
W
)
| gm D
SAB1008B
)
(9
L,
o ~3
=1

[} L )
(@}
joe
‘. .’
Gs
o
9 [ ]
SAR1046
& [ ]
fo 3
']

: e v@}hﬁ
c11 \}\\\ =
1@/@ Ho¥o
RS
o] o} e} 0 o}
7278974 oV +5V +9V oV F DIV

Fig. 7 Component layout of circuit shown in Fig. 6.
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SAB2015

CONTROL AND STATION MEMORY CIRCUIT

Voo
i
24
TATION MEMORY
onor 22| MEmORY s A1'GONS§TO «— STATION
PROTECTION * 8 BI l«— COUNTER
RAM
CHANNEL COUNTER
cLek —2 —> 18 bepa
DATA —2 —|  IBUS RECEIVER +| DBUS OUTPUTS 16
DLEN —2 »> PCEN
15 R 1 : 20
PgFA: 2 »| CENTRAL CONTROL DISPLAY MODE [P = AD!
RSET 23 CONTROL 19 80!
vsyne —4 > 3
AGC 10 N MIST
3 SEARCH TUNING
STCL =
nxot —9 CHANNE L CHECK 17
AFcon ! SILT
12 7274955
Vss
Fig. 1 Block diagram.
QUICK REFERENCE DATA
Supply voltage range VpD 8to 10 V
Operating ambient temperature range Tamb Oto+70 OC
Clock frequency fcLck  typ- 62,56 kHz

Quiescent current; Vpp = 10 V; 10 =0; Tymp =25 °C

PACKAGE OUTLINE
24-lead DIL; plastic (SOT-101A).
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SAB2015

GENERAL DESCRIPTION

The SAB2015 is the station memory and control circuit for the frequency control IC SAB2024. The
device is implemented in LOCMOS, which requires only a small back-up battery to retain the station
memory contents during power interruptions. The SAB2015 is driven and controlled via the serial data
instruction bus (IBUS). The instructions applied via the I1BUS control the following functions:

® The storage of up to 16 stations of the viewer's choice.

Direct station selection.

The bidirectional step station function.

Direct channel number access.

The bidirectional channel number step function.

Bidirectional search tuning through all channels with automatic stop on location of a television
transmission.

® The reca!l of last viewed station at POWER ON.

® Automatic muting in case of absence of transmission.

Information is transferred to the frequency control IC SAB2024 and the on-screen display IC SAB1016
via the DBUS station and/or channel select and display.

OPERATION DESCRIPTION
Data input

The SAB2015 can perform the instructions as listed in Table 1. The instructions are received in IBUS
code; the instruction code, synchronized with the system clock, must be applied to input DATA. It
will be accepted only if the data enable input DLEN is HIGH at the same time (for details see IBUS
description).

Four modes of IBUS instructions are available:

® Station call instructions can modify only the station counter, the memory contents, and the channel
counter.

® Channel mode instruction will only alter the contents of the channel counter.

® Recall instructions reproduce only the last DBUS output and can change the display mode control
signals.

® The 'standby’ instruction resets the system, while an unfinished instruction sequence will be aborted.
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Control and station memory circuit

SAB2015

Table 1. IBUS instruction set

IBUS IBUS input code instruction mode
code
no. [ F E D C B A
station call instruction
%6 |0 1 0 0O 0 O 16/on
7 |10 1 0 O 0 1 1/on
1 |0 1 0 O 1 O 2/on
9 0 1 0 0 1 1 3/on
20 0 1 0 1 0 O 4/on
21 {10 1 0 1 0 1 5/on
22 {0 1 0 1 10 6/on
23 {0 10 1 1 1 7/on
24 |10 1 1 0 0 O 8/on
25 10 1 1 0o 0 1 9/on
26 |0 1 1 0 1 0 10/on
27 |0 1 1 0 1 1 11/on
28 |0 1 1 1 0 O 12/on
29 {0 1 1 1 0o 1 13/on
30 {0 1 1 1 1 0 14/on
31 |0 1 1 1 1 1 | 15/on
36 (1 0 0 1 0 0 step station up
37 1 0 0 1 0 1 step station down
channel mode instruction; digit
%6 ([0 1 0 O O O 0
7 |0 1 0 0 0 1 1
i |0 1+ 0 O 1 O 2
19 (0 1 0 0 1 1 3
20 /0 1 0 1 O O 4
2110 1 0 1 0 1 5
2 /0 1 0 1 1 0 |6
23 /0 1 0 1 1 1 7
24 |0 1 1 0 0 O 8
2 10 1 1 0 0 1 9
34 1 0 0 O 1 0 set channel entry mode/on
5 |0 0 O 1 0 1 search tuning up/on
3% {1 0 0 0 1 1 search tuning down/on
33 (1 0 0 1 1 0 step channel up/on
39 1 0 0 1 1 1 step channel down/on
recall instruction
1 0O 0O O O o 1 mute/on
4 '0 0 O 1 0 0 display short; 2,5 seconds
32 {1 0 O O O O display ON/OFF
33 |1 0 0 0O 0 1 store
standby instruction
2 /0 0 0O O 1 O OFF

il
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SAB2015

Data output

Each instruction running on the IBUS is checked for transmission errors by the on-chip I1BUS receiver.
Faultless received instructions are processed and start the output sequence to the DBUS, which contains
13 data bits in binary code and one leading zero bit (see Fig. 2 and Table 2).

1 leading zero bit

1 display mode bit

4 bits for station number

8 bits for channel number

13t pit 15t bit

(o] eTe [ ole s [A]o[c[e [+ ow | ]

units tens binary - coded display  leading _F'g' 2 ‘?BUfS
2-digit 1-digit station number mode bit  zero Instruction Tormat.
\ v J
channel number 7274956

The 1st bit of a DBUS instruction (DMB) is a display mode bit with the following code:

DMB 1 instruction
0 display of station and channel number
1 display of channel number only

Table 2. Specification of the DBUS code

DBUS input code channel station
D C B A number number
0O 0O 0 O 0 16
0O 0 0 1 1 1
o 0 1 o 2 2
0O 0 1 1 3 3
o 1 0 o0 4 4
o 1 0 1 5 5
0 1 1T 0 6 6
0 1 1 1 7 7
— 1 0 0 O 8 8
— 1 0 0 1 9 9
_— 1t 0 1 0 o 10
_— 1 0 1 1 blank * 1
1 1 0 0 blank * 12
1 1 0 1 blank * 13
1 1 10 blank * 14
1 1 1 1 blank * 15 * Not processed by the SAB2015.
DBUS transmission is synchronized with the system clock. A data enable signal is available at output
PCEN in parallel with a data word at output PCDA (see Fig. 3). A DBUS sequence which possibly will
be followed by a tuning operation is started after a delay of about 30 ms related to the end of a
received instruction. The state of output SILT changes from LOW to HIGH directly after acceptance
of an instruction, so click-free muting is achieved, even before the last selected transmitter s left.
4 February 1979
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tcH

H

CLeK | W_F}_{Um___mmﬂ
tcL

H R
PCEN L J
pcoa M start-bit [ pmvB | A ] 8 | B[] ¢ [ D

L - 1274961

leading zero
Fig. 3 Timing diagram for channel and station number information on DBUS.
PROCESSING OF INSTRUCTIONS

1.

Station/digit instructions

Each station/digit instruction sets the display mode bit (DMB) in the DBUS transmission LOW
(except in case 1.1.3c)

Set station number (1 to 16)
The processing of these IBUS instructions depends on the preceding instructions.

The corresponding digit will be stored in the station counter, if the instructions "set channel
entry mode’ or ‘store’ were not previously received. The channel number stored under that
address is read from the memory.

DBUS transmission:

[

——

"
DMB = LOW + | station number + leorcd channe! number |

1.1.2.

Instruction ‘store’ previously given; two kinds of operation are possibie:

a. Last instruction before the ‘store’ instruction was a ‘channel mode’ instruction. The station
number is then taken from the station counter and the channel counter contents are stored
under the new address in the RAM.

DBUS transmission:

—

‘ — — — —
[DMB = LOWJ! + | station numberl + |:channe| number from channel count(ﬂ

b. Last instruction before the ‘store’ instruction was a 'station’ instruction. The channel number
which was stored under the ‘old’ station number is then restored in the RAM under the new
address or new station number.

DBUS transmission:

DMB = LOW ] + istation numbeq + [ stored channel numbeTI

Instruction ‘set channel entry mode’ previously given; three kinds of operation are possible:

a. The instruction contains a digit which is greater than 9; the instruction is then not processed,
nor will there by any DBUS transmission.

b. The IBUS station/digit instruction, which is transferred, contains the first digit (0 to 9) of a
channel number.

DBUS transmission:

[DMB=HIGH + | blank + | 1st digit + blank
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c. One digit has already been entered. The channel selection sequence is completed after the
second station/digit instruction and is transferred to the channel counter. This results in the
output of the channel number at the DBUS.

DBUS transmission:

DMB = HIGH_] + station number + mannel number from channel counterJI

1.2.  Step station {up /down)

The contents of the station counter are incremented or decremented by 1. The channel number
stored under the new address is read from the memory.

DBUS transmission:

DMB = LOW} + Etation number * 1 J + Lstored channel number

2. Channel mode instructions
Each channel instruction sets the display mode bit of the DBUS transmission to HIGH.
2.1.  Set channel entry mode/on

This instruction prepares the system for a direct entry of two digits for a two-digit channel
number.

DBUS transmission:

[DMB = HIGH| + |3blanks |

2.2.  Step channel (up/down)
The execution of these instructions depends on the kind of the last preceding instruction.

a. The step channel instruction follows a station instruction. The channel number stored under
the preceding station number is incremented or decremented by 1, as long as there is no
identifying signal for unallocated channel numbers at input GAP (see note 1). The new
channel number is stored in the channel counter.

DBUS transmission:

]
IEMB = HIGH] + l station number] + (stored channel number * 1]

b. The step channel instruction follows a channel instruction. The contents of the channel
counter are incremented or decremented by 1, as long as there is no identifying signal for
unallocated channel numbers at input GAP (see note 1).

DBUS transmission:

MAB =HIGH l + l station number ] + |;channel number from channel counter tTJ

Note 1. Identification of unallocated channel numbers

The numbers in the series 00 to 99 are not all allocated in the CCIR standard TV channels, so it is
meaningless to step through channels which have no TV channel allocated. The frequency control IC
SAB2024 therefore produces at its output GAP a HIGH signal for channel numbers 00, 01, 13 to 20
and 70 to 99 for as long as the circuit is not driven by an enable signal for special and cable TV
channels. The HIGH signal is applied to input GAP of SAB2015 and causes rapid increment or
decrement of the channel number, until GAP is set LOW.
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2.3.

Search tuning (up/down)

These I1BUS instructions initialize an automatic step channel operation starting at the last
selected channel (up or down) with one step to start with. Further stepping will happen if the
NXCH input is drawn HIGH. This is the case if the frequency control IC SAB2024 has run
through a micro-step tuning range and with the HIGH signal at its NXCH output demands that
the next channel number is given to the DBUS.

Due to the identification of unallocated channels at a HIGH signal at input GAP, a tuning
process in these ranges is suppressed also in case of search tuning.

DBUS transmission at NXCH = HIGH:

ll:)MB = HIGH] + istation number \ + [channel number from channel counter * 1

Search tuning stops automatically if a received transmission is suitable for viewing. A running
search operation can be stopped by the instructions:

station call

set channel entry mode/on
step station (up/down)
step channel (up/down)
OFF

Recall instruction

All these instructions lead to the repetition of the last preceding station or channel DBUS
transmission.

Standby instruction
The ‘OFF’ instruction resets the following signal processing circuit parts to the standby state:

search tuning

store

display (2,5 s)

set channel entry mode

The ‘'OFF’ instruction starts no DBUS transmission.

Display mode control outputs (ADI and BDI)

The state of the mode control signals ADI and BDI is determined by the input conditions
shown in Table 3.

Table 3. o o
input received IBUS instructions outputs
POFF search store set on-screen on-screen ADI BDI
tuning channel display display
(running) (2,5 ,s),, ON/OFF
1 X X X X X 0 0
0 1 X X X X 1 1
0 0 1 0 X X 0 0
0 X X 1 X X 0 1
0 0 0 0 0 1 0 1
0 0 0 0 1 0 1 0

0 = IBUS instruction should not be received previously.
1 = IBUS instruction received.
X = eventually previously received IBUS instruction will be reset.

1
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6. Television transmission identification; muting signal

In order to determine if a received transmission is suitable for viewing, particular timing
requirements of the input signals AFCON, AGC and VSYNC must be fulfilled (see Fig. 4). The
automatic channel-check will be started in 2 cases:

a. By an instruction which starts a new tuning procedure.
b. When the automatic frequency control is switched off (AFCON = LOW).

For as long as the channel-check circuit has not recognized a suitable transmitter, the circuit
produces a muting signal (SILT = HIGH). The channel-check is finished, i.e. a transmitter is
recognized as suitable, if the following criteria are fulfilled:
a. Digital tuning must be finished, i.e. automatic frequency control is on (AFCON = HIGH).
b. The tuner control voltage is switched on (AGC = HIGH).
c. Correct video sync pulses are present (VSYNC = HIGH).

If one of these criteria fails, then output MIST generates a micro-step pulse for switching over to
the next micro-step range and channel-check starts the next cycle.

AFCON - \ T T T
<1C> IR) Y -] N ) I Ts] £ ()
£
A e e e ——— —
| =12ms delay ‘Wﬂlt until | x61ms delay = =49ms | restart
| | AFCON = HIGH | check VSYNC |or stop
| then test ‘ i sequence
i ‘ TCV = HIGH |

7280093

tpH ot fyp I | I I | o | |
H ‘ CLCK -———

tsp |

| |
,,,r-:b
]
vsmc—]‘ Lu__ I L—ov sTcL

|
(oo,

! | |
| check t 1\ | i
— distance F* ‘ - - !
32<typn < 224 (us) N !
1B4<tyy < 204(ms) L _
tSP <16 (PS) > » 2‘0[‘8 me 4’7‘28(%97
t32 1ps 092

Fig. 4 Simplified channel-check timing diagrams.
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7. Memory protection circuit

Switching off of the system supply voltage can be recognized at input POFF. A LOW to HIGH
transition of this input signal is interpreted as the beginning of a power-off operation. Therefore
all circuit outputs are forced LOW at the next HIGH to LOW transition of the system clock and
no further operation can be started until the POFF signal returns to LOW. If, however, the
processing of an instruction has been initialized immediately before the LOW to HIGH transition
of the POFF signal, then this operation (and the DBUS transmission) is finished before the power-
off signal is accepted. In this case a maximum of 32 clock pulses are necessary.

After a HIGH to LOW transition of POFF, a DBUS transmission ‘display short; 2,5 seconds’ is
automatically generated for starting the frequency control IC SAB2024.

The SAB2015 needs a back-up battery for memory retention.

February 1979
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CLCK [ 1 U EVDD
DATA[ 2 23| RSET
misT| 3 22| ONOF
TsTC| 4 21| POFF
TSTA | 5 ' 20| ADI
TsTD[ 6 19]8D!I
SAB2015
TSTB [ 7 18] PCDA
DLEN| 8 17]SILT
NXCH[ 9 16 | PCEN
AGC |10 15 | GAP
AFCON[11 14| VSYNC
vgs[12 13]sTCL
7274954

Fig. 5 Pinning diagram.

PINNING
24 Vbbp positive supply
12 Vgg negative supply (0 V)
Inputs
1 CLCK system clock; 62,5 kHz
2 DATA IBUS data signals
8 DLEN IBUS data line enable signals
9 NXCH a HIGH at the input selects the next channel during search tuning
10 AGC automatic gain control; tuner voltage contro!
1 AFCON automatic frequency control; HIGH = AFC on
13 STCL search tuning clock; repetition rate 2,048 ms
14 VSYNC vertical sync input
15 GAP identifying signal for unallocated channel numbers
21 POFF memory protection signal
22 ONOF memory enable signal; a LOW inhibits the write operation
23 RSET reset signal; a HIGH at the input completely resets the circuit except for the
station memory
5 TSTA | .
7 TSTB | test inputs
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Outputs

3 MIST

16 PCEN

17 SILT

18 PCDA
19 BDI |
20 ADI |
4 TSTC |
6 TSTD |

RATINGS (Vgg = 0)

test outputs

display mode control outputs

control signal for incrementing the micro-step tuning counter
DBUS data enable signal

muting signal during tuning
DBUS data signal

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Supply voltage range
Input voltage range
Input current
Output current

Power dissipation per output

Total power dissipation per package

Operating ambient temperature range

Storage temperature range

CHARACTERISTICS

Vgs = 0; Tamp = 0to + 70

Supply voltage
Quiescent current
per package

Input leakage current

Input voltage LOW
Input voltage HIGH
Output voltage LOW
Output voltage HIGH

Outputs TSTC;
TSTD

Output voltage LOW
Output voltage HIGH
Clock frequency
Duty factor

Input rise/fall time
—

OC; unless otherwise specified

V\?D symbol ] min. typ.
|
— _qr.._ —
— VbD 18 9
|
10 DD — -
8to 10 | )R E— -
e - _
81010 Vi [0 -
8t010 |V|4 {Vpp—15 —
8t0 10 |VqL |- -
8t0 10 |V |VDpD-1 -
8t0 10 | VoL - -
8to 10 | VQH Vpp—2 -
8to 10 |fcLck | O 62,5
8t010 |6 10,2 -
8t0 10 JLtr' tf |- -

max.

Vpp

0,1

100
08

VbD -03to+ 11 V
Vi -0,3to+Vpp+03 V
) max. 10 mA
tlq max. 10 mA
Pa max. 100 mw
Ptot  max. 300 mw
Tamb Oto +70 °C
Tstg —55 to + 150 °C
i e S —
| conditions
— — I
v o
A !llo 0; Tamb = 25 °C;
‘lmputs to Vpp or Vss
HA ‘ Tamb = 25 °C; inputs 10 V
#A | Tamp = 25 °C; inputs Vsg
\
\%
V. | lg=1mA
v -lg=1mA
\ Ia=0,1mA
\ —lg=05mA
kHz
us

Supply voltage transition rate: dVDD/dt =0,1V/us.

Hinn

February 1979

1"



SAB2015

to/from tuning .ntartace (Fig. 8)

—
VSYNC
AFCON 1 FUP
Ccon FON U Toue
4MH;
1ko
| U
13 12 K 137 12 5
T Vg oL Veo
STCL ssiﬁ m“ ss =R 220F [1500F
1) ssvne arconf—J CLCKO arconf , ;
154 G ap acc v 154 ke oscH
to
SAB2013 .—l 16f pCEne nxcH 16/ arzif2
A
Wit pLenf® st 7100 P from uming control 51, 3)
18 o 7 R 18 < 7
© pcoa 5 TSTBF—R AXCH & FDIV F—e— frompre scaler
S S
SAB1016 190, @ rerplé 9 a0 S 16k
- 80§ TSTD . » GA ; TesT2 R
ADI TsTAP—R | UHF pcoa f>
] 2Ypoer TsTe PA— Uy e TESTI i—§
rom B . R
power 22} onoF misT 12 24\ ira PCEN e
onoff X 5
sanery Blaser  DATAP < Blenan catvf?
3 24 <
Voo CLCK ¢g\72’* Voo RSET‘]—§
B S
~ V —_—0 —
1BUS band switching 00 caTy ormal |
7 1274957

(1) Output SILT can be used for muting during channel
mode operations and/or dark tuning.

Fig. 6 Interconnection diagram of the SAB2015 and SAB2024 used in a tuner circuit.

10 SAB2015
——
RSET  Vpp POFF
Vpp (+9VI
C 82X79 GD
-C7VE N
a7nF 56k
BAWE2 system reset
BAWG?2 (e ! RSET
i<
>548A N\
56
10k oF
9v BC548

100k<2

7 1208958

SILT

(1) Operate button to clear station memory of SAB2015 after battery charge. System reset pulse
RSET will remain LOW if tuning operation is in progress.

Fig. 7 Power ON/OFF circuitry; used in combination with Fig. 6.
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SAB2015

from
5AB2024

5,6kL

UHF 100 k$2

VHFB 100k&2

VHFA 100kQ
—{ "}

BAND SELECT

+12v

FDN

39k

. - T +9v
SWITCHES S6ke .
+52V
BC548 [ ' 4
UHF b9 VHF ‘T‘ I

: l

| ©vor | FREQUENCY

) ~——  owiDER

! up1 SAA1009A

Toner | i L and SAB1046

Viuning

L.

10 FDIV
SAB2024

AFCON

TDA2590 VSYNC

100k

TDA2541

Fig. 8 Tuning interface and band select; used in combination with Fig. 6.

+9vV

2208
—{__}— TICO

7 1214960

Rmax = 470 k2
Crnax = 560 nF
ty max = 130 ms

ty max i the maximum delay which can be obtained
under worst-case conditions.

Fig. 9 Tuning constants at input TICO (Fig. 6).

SAB2024
SAB2015

10

SAB2015

7274959

June 1979
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples made available SAB2021
for evaluation. It does not form part of our data handbook system and
does not necessarily imply that the device will go into production
INSTRUCTION ENCODER
Voo
|18
DMA 13 PARALLELTO 8
12 :9 *— DATA
DMB KEYBOARD SERIAL 6
1 TRANSLATOR |¢—+f—— DLEN
omc ENCODER :;> anooutrut | |5
omp 2 CONTROL |
s AP
7
RESET -1——->
v v
PA — 15
-~ MC
2 ENCODER
PB 14
3 WITH CONTROL > ONOF
PC
4 MEMORY . > < 16 CLCK
PD
7Y
LP !
9 7275915
Vss

Fig. 1 Block diagram.

Features

® Parallel to serial keyboard encoder; used in the DICS (Digital Channel Select) system with the

SAB2015 and SAB2024.

® Parallel/serial conversion of 4-bit parallel information for station/channel selection in the tuning

system.

® External time constant for generating a delay time for key bouncing
® Serial instruction output; compatible with the DICS IBUS interface.

QUICK REFERENCE DATA

Supply voltage range
Operating ambient temperature range

Clock frequency
Quiescent current; Vpp =10 V; 1q = 0; Tgmp = 25 °C

475t010 V
Oto+70 ©C

PACKAGE OUTLINE
18-lead DIL; plastic (SOT-102A).

1]
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SAB2021

GENERAL DESCRIPTION

The SAB2021 is intended as a control circuit with parallel input for the serial instruction bus (IBUS)
of the DICS system (as shown in Fig. 2). The circuit can be used for local control of the tuning system.
The possibilities of the parallel inputs allow connection of remote control systems with parallel output
of instructions.

The device is implemented in LOCMOS technology.

to DICS tuning
and display system

HD BUS

SAB2015
1 BUS
SAB2021 CONTROL
PARALLELTO INPUT
SERIALTRANSLATCOR MATRIX

- 1

| STATION I

| SELECTION |

I MATRIX I 1 T
1

7280065.1A

Fig. 2 Circuit SAB2021 providing local control.
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DEVELOPMENT SAMPLE DATA

OPERATION DESCRIPTION
Station/channel select inputs (PA, PB, PC, PD and LP)

A parallel instruction at inputs PA to PD generates the serial output of an IBUS data word. A data
word contains a coded digit instruction for 1 to 16/0, and is used in the tuning system (SAB2015)
for station call or direct channel selection.

Truth table 1. Station call instruction

inputs output IBUS IBUS instruction (SAB2015)
code instruction code station channel
LP PA PB PC PD ONOF no. F E D C B A number number
o 1 1 1 1 0 16 | O 1 0 0 O O 0/16 0
0 0 0 0 o 0 7 ]1]0 1 0 0 0 1 1 1
0O 1 0 o0 o 0 810 1 0 0 1 O 2 2
o 0 1 0 O 0 910 1 0 0 1 1 3 3
0o 1 1 0 O 0 200 1 0 1 0 0 4 4
o 0 o0 1 0 0 21 0 1 0 1 0 1 5 5
o 1 0 1 o0 0 22 |0 1 0 1 1 0 6 6
0 0 1 1 0 0 23 |0 1 0 1 1 1 7 7
0o 1 1 1 0 0 24 {0 1 1 0 0 O 8 8
0 0 0 0 1 0 25 |0 1 1t 0 0 1 9 9
o 1 0 0 1 0 26 |0 1 1 0 1 O 10
0o 0 1 0 1 0 27 {0 1 1 0 1 1 1
0o 1 1 0 1 0 28 |0 1 1 1 a 0 12
o 0 0 1 1 0 29 {0 1 1 1 0 1 13
0 1 0 1 1 0 30 |0 1 1 1 10 14
0 0 1 1 1 0 31 {0 1 1 1 1 1 15
1T X X X X X - no output operation

An IBUS data output can be initialized in 2 ways:

a. An output is initialized by an H/L transition at input LP (Fig. 3). The data word contains the coded
instruction at the inputs PA to PD. Station selection and direct channel selection in the tuning
system are possible in this mode. The inputs DMA to DMD overrule the LP signal.

b. When LP = LOW: the data word output is initialized by new information at the inputs (Fig. 4). Only
station selection is possible in this mode of operation.

Only one IBUS data word is generated in both cases.
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PA..PD //K

11

X
- e

—i tp p 264ps L— |

| |

IBUS (DLEN) l { ;
7 '

|
‘ 64 < typLen < 96(}{5”)___> toDLEN= ZZQPS A»L_tde 264}.13»1

|
7280084

Fig. 3 Output operation initialized by LP (load station); fcLck = 62,5 kHz.

PA..PD % % - ‘ #

LP ‘
[
|

' . [ N
1BUS (DLEN) ) o —$__

’ 7280095
i

—

‘ « 64 <tgpLen < 96 (pS)

]
Fig. 4 Output operation initialized by new information at inputs PA to PD; fo| ck = 62,5 kHz.

Tuning control inputs (DMA, DMB, DMC, DMD)

A parallel instruction at the input DMA to DMD generates one of 15 IBUS instructions for controlling
the tuning system. The arrangement is shown in truth table 2.

An IBUS data word is initialized if one or more of these inputs are switched from the quiescent state
HIGH to LOW. An output is only possible out of the quiescent state HIGH. A key operation at the
inputs must last until the IBUS data transmission is finished. If the key contact is opened before

an output operation was initialized no output appears (Fig. 5).

The instruction via DMA to DMD is ineffective if an output operation, initialized via the inputs PA to
PD and LP is in progress. |f the bus-line is occupied (DLEN = HIGH) the output is delayed until the
bus is free, and then carried out for as long as initialization is still present (Fig. 6).

May 1979



Instruction encoder SAB2021

DEVELOPMENT SAMPLE DATA

Truth table 2. Tuning control instructions

inputs IBUS output IBUS| instruction for
instruction code code | SAB2015
DMA DMB DMC DMD|F E D C B A| ONOF nr.
1 0 1 1 0 0 O 1 0 1 5 | search tuning up
1 1 1 0 1t 0 0 0 0 1 - 33 | store
0 1 1 1 1 0 0 0 0 O - 32 | display on/off
0 1 0 1 1 o 0 1 1 0 0 38 | step channel up
1 1 0 1 1 0o 0 O 1 0 0 34 channel mode
0 0 1 1 0O 0 0O 1 0 O 0 4 | display mode (2,5 s)
1 1 0 0 1 0 0 0 1 1 0 35 | search tuning down
1 0 0 1 1 0 O 1 1 1 0 39 | step channel down
0 0 0 1 1 0 O 1 0 O 0 36 | step station up
1 0 0 0 1 0 0 1 0 1 0 37 | step station down
0 1 0 0 0 0 0O O 1 O 1 2 | off
0 0 1 0 1 1 0 0 0 o - 48 | fine detuning up*
0 1 1 0 1 1 0 0 0 1 - 49 | fine detuning down™
1 0 1 0 1 1 0 0 1 0 - 50 | fine detuning basic*
0 0 0 0 1 1 0 1 1 0 0 54 | decimal 1*
1 1 1 1 no output operation - — no key information
* Not applicable for the SAB2015, but for SAB2022.
omamc/n T\ _ I S
’ i taom 20 :
1BUS (DLEN) 4 .

| “ |
} 64 <tapien < Tmc (ps)

- 7280096

Fig. 5 Output operation initialized by a LOW state at DMA to DMD; fc| ck = 62,5 kHz.

OMA/B/C/D \

|
| | | '
IBUS (DLEN) ‘[\ J" H_

bus-line occupied 4B <ty en <64 (ps) | ', toom=0 oo

Fig. 6 Output operation after release of the bus-line DLEN; fo|_ck = 62,5 kHz.
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SAB2021

Clear input (RESET)
A HIGH at the input completely resets the circuit.

Polarization input (POL)
This output controls the polarity of the outputs DLEN and DATA.

input POL ‘ output
HIGH | DATA DLEN
LOW I DATA DLEN

Input/output (MC)

The terminal MC is the output of a p-channel driver stage in conjunction with a Schmitt trigger input.
An RC network at the input generates a delay of the output operation after the inputs DMA to DMD
are activated. The delay time should overlap the key bounce time.

DMA/B/C/D NI LIS

Schmitt trigger —
trip level o i

IBUS (DLEN) J -

Fig. 7 Overlap of key bouncing by a delay time at input/output MC.

7280098
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Instruction encoder SA82021

NIVEE R mr sy og N

~

Input/output (ONOF)

The terminal ONOF is the output of a flip-flop. It can be switched to the LOW = ON state by a series
of instructions (see Tables 1 and 2). The instruction ‘off’ sets the output in the stand-by state, ONOF =

HIGH. A HIGH at RESET also sets the output in the stand-by state. The ‘ON’ state can also be attained

by forcing the ONOF output to LOW for at least 2 clock periods of the clock frequency.

System clock input (CLCK)
The 62,5 kHz system clock is connected to this input.

IBUS outputs (DATA, DLEN)

The circuit generates the serial data words necessary for driving and controlling the tuning system
(SAB2015).

The data transmission is initialized by:

a. Keyboard instructions at inputs PA to PD, if LP = LOW.

b. An H/L transition at input LP.

c. Keyboard instructions at inputs DMA to DMD.

The IBUS data word has a length of 6-bits + 1 start-bit; the data line enable (DLEN) signal is sent
for control purposes (Fig. 8).

Input/output (DLEN)

The data line enable output (DLEN) is HIGH during output operation (POL = HIGH).
In the non-operation mode the DLEN terminal operates as an input for recognition of the bus-line
occupied. For this purpose, the terminal is connected to Vgs (POL = HIGH) or to Vpp (POL = LOW)

via a resistor.

»!16 ps -
| |

DLEN I
L
H

start-

e [ X xee Xee Xe XoF ]
L

I |

-— 22AP5 - -

7280099
«—— start of data transmission POL=HIGH

Fig. 8 Timing diagram of the IBUS data transmission (DLEN and DATA).
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SAB2021

PA | 1 U E Vbp
Pe [2] 17] ReseT
pc [3 ] 16] cek
poL [5] sas2021 [14] ONOF
DLEN [6 | 73] oma
e [7] 12] oms
DATA 8] 1] omc
ves [ 1) owo
7275916
Fig. 9 Pinning diagram.
PIINING
18 Vbp positive supply
9 Vss negative supply (0 V)
Inputs
1 PA l
2 PB . .
3 PC l station/channel select inputs
4 PD
7 LP load station
17 RESET clear input
13 DMA
12 DMB | . linout
1 DMC . tuning control inputs
10 DMD
16 CLCK system clock
5 POL polarization input
Inputs/outputs
14 ONOF ‘stand-by’ input/output
15 MC debouncing terminal
6 DLEN data line enable input
Output
8 DATA IBUS data output
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Instruction encoder

SAB2021

OANVIFLD A LA

L/ VL L\JIMIVILIN

RATINGS (Vgg = 0)

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Supply voltage range Vpp —-03to+11 Vv
Input voltage range \7 -03to+Vpp V
Input current 1 max. 10 mA
Output current tlq max. 10 mA
Power dissipation per output Pa max. 50 mwW
Total power dissipation per package Ptot max. 300 mw
Operating ambient temperature range Tamb Oto+70 ©C
Storage temperature range Tstg —55 to + 1560 °C
CHARACTERISTICS
Vgs =0; Tamp = 0 to + 70 OC; unless otherwise specified
V\'?D symbol [ min. typ.  max. conditions
Supply voltage - VpD 4,75 9 10 \%
Quiescent current 10 IpD - - 50 HA | 10 =0;inputs Vgg or Vpp
Input leakage current| 10 IR - - 1 KA | inputs 10V; Tymp =25°C
-IR - - 1 uA | inputs Vgs; Tamp =25 °C
Input voltage LOW 14,75 to 10| V| 0 - 03Vpp V
Input voltage HIGH 14,7510 10; V;y 0,7Vpp - Vpp V
Outputs DATA,
DLEN, ONOF, MC
3-state outputs
Output impedance  |4,75to 10| Rgp 7 | 100 - - kS | non-conducting mode
Output voltage HIGH|4,75 to 10 VaH Vpp—0.8 - - —-1g=04mA
Output voltage LOW 4,75 to 10| VqL - - 08 lo=04mA
Schmitt-trigger inputs
MC, LP
Trip level HIGH 4,75 ViHT | 3.3 - - \
10 VIHT 7,0 - - \
Trip level LOW 4,75 VILT - - 14 \%
10 VILT - - 30 \
Clock frequency 4,75 t0 10| foLck 0 62,5 100 kHz
Input rise/fall time 14,75 to 10| t,; tf — - 1 us
4,75 to 10| t,; tf - — 10 us | all inputs except MC, LP

T
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SAB2021

[

[j ﬁ f] [IJ f] | f] [‘] [ﬁ [‘] -
P v
Al 18 |00 '
P, RESET rom system
Bl2 17 |RESE reset
el 16 JoLex from cloch
ck
3 20k02
station cal! 0|, 15 [MC 20k N 62,5 MH:
code
17 o — LPOL s sap2021 14 [EEN
el pLen 13 foma TR 01 uF
‘ Lp DMB ONOF
19 __~ —{__} 7 12
20— L DATA| ¢ 11 [ome
21~ ; ,/[’—g 10 [ovo
22~ A 4 ~54
EEPg t0 SAB2015 S~
129 o S~
| 25 o~ 38
4
26~ 5 8
27 o 5~
28 49
L 14
29 33
'~ T 0 —y
0
.3_./& A 1)\‘36
ELP L
16 38
116 g @ w Y ~
» BC557 .
7 o e—4
7 4
X O e—t
7 S~34
4 - 32
=/ i - ’j
() | % 1215917
N\

Fig. 10 Interconnection diagram SAB2021 used for local control.
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SAB2022

FINE DETUNING CIRCUIT

PRGA PRGB PRGC PRGD CHAN LCA LCB TCA TCB
5 4 3 2 15 13 12 10 1

ADDRESS DECODER

—————————— [ DECODER —— ! CLCK
RAM
16x5 [

—————————— 5 Al B N TR el
OUTPUT GATIN - -
© COUNTER 9 LLIIFN
#5 - cADA R
CONTROL UNIT ! cADB
l COMPARATOR [ J\ 6 FINE
—
5

REF. COUNTER I (N—-1) REG I
DAC

TIG IB 7278905

Vbp Vss

Fig. 1 Block diagram.
Features

® 16 analogue settings can be stored.

® Control input for basic setting.

® Single or automatic bidirectional increments.

® Externally adjustable stepping speed.

® Extremely small quiescent current consumption.
® Memory protection circuit incorporated.

QUICK REFERENCE DATA

Supply voltage range Vbp 8to 10 V
Operating ambient temperature range Tamb Oto+70 OC
Clock frequency fcLck  typ. 62,6 kHz
Quiescent current; Vpp = 10 V; 19 =0; Tamp = 25 °C DD < 20 pA
PACKAGE OUTLINE

16-lead DIL; plastic (SOT-382).

.
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SAB2022

GENERAL DESCRIPTION

The SAB2022 is an optional integrated circuit of the DICS system (Digital Channel Select). It stores
the fine detuning offsets for 16 pre-selected stations in 31 steps. The device is implemented in LOCMOS
technology and needs a back-up battery to retain the memory contents.

The IC has a 16 x 5-bit read/write memory (RAM) for storing the binary-coded analogue values, a
digital/analogue converter and a control unit. It operates as a 16-fold analogue memory with serial
access. Each analogue value is selected by a 4-bit address at the address inputs PRGA, PRGB, PRGC and
PRGD. The addressed 5-bit word is converted into a pulse-width modulated signal and is available at
output FINE. The conversion is completed with a simple external integration network. An analogue
setting can be changed by a LOW signal at the key inputs TCA and/or TCB. An external RC time
constant omits key-bounce problems and also determines the stepping speed.

A basic value of about 50% of the analogue value can be generated for each address, independent of
the stored analogue value.

The mode of operation is controlled by two inputs (LCA, LCB); e.g. the stand-by mode, in which all

outputs are LOW, the keyboard inputs are disabled, and the memory content is retained by means of
a 3,3 V supply.
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Fine detuning circuit SAB2022

OPERATION DESCRIPTION

Address inputs (PRGA, PRGB, PRGC, PRGD)

The binary coded address (e.g. station information) applied to these inputs selects one of the sixteen
5-bit words with the corresponding analogue values, if the circuit operates in the normal mode

(LCA = LCB = LOW) and input CHAN is LOW.

The content of the addressed memory (initiated at CHAN) is then available at output FINE. The stored
value can be changed by the key control inputs TCA and TCB; the address signals must be stable
during that time.

-ﬂ'ch ‘4--

3wl pl U g ininiotuinion p N Hp N g

ADDRESS | ADDRESS STABLE 1

rcarce T L ___ I

—
RC —-— —
[
——— trip leve! 'LOW' = V1
L_A,,,,,,___ trec ——
FINE OLD VALUE | NEw vaLue
CADA CACB - [
LCA=LCB=LOW 7280101
384 teick + tre S tg S1664 te ek +4tpe (fortpe>0)

tre= RC In T
Voo

Fig. 2 Single step change of a stored analogue value.
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SAB2022

Key control inputs (TCA, TCB)

The inputs are coded instruction keyboard inputs and the addressed information can be changed via
both inputs. The inputs are effective, if the device is in the normal mode and input CHAN is LOW.
The inputs operate by the following codes:

inputs
TCA TCB

function

start position

step function down; decrease of analogue output value
step function up; increase of analogue output value
basic value; 50% of analogue value

O = O =
OO = =

The instructions are accepted only after a delay time tgc, in order to avoid erroneous information
caused by key bouncing. The delay time is determined by an external RC circuit at terminal RC.
Each instruction, which is applied during the time tg (see Fig. 2), leads to a change in the memory
contents and thus of the analogue value by 1 step. If the instruction is applied for a longer period
(continuous operation) then there will only be a further change in the analogue value after a time tp
(see Fig. 3); i.e. after a period of about 4 x tgc. Thus in continuous operation, automatic stepwise
changes can be achieved.

Basic set input (CHAN)

A HIGH level applied to this input generates the 50% analogue level (basic set) independently of
addressing at output FINE. The key control inputs TCA and TCB are inhibited. The CHAN signal is
effective during normal operation (LCA = LCB = LOW).

Mode control inputs (LCA, LCB)
The mode of operation is determined by the signals at inputs LCA and LCB.

inputs
LCA LCB

operation mode

test

reset all internal flip-flops
stand-by (all outputs LOW)
normal

1
0
1
0

OO0 = =

Time constant input/output (RC)

This terminal is an input of an internal Schmitt-trigger as well as an output for an external RC time
constant (open drain, p-channel). An external capacitor and resistor in parallel (see Fig. 1) determine
a delay time for key bouncing suppression.

If TCA and TCB are HIGH, then the RC circuit will be continuously charged (start position). The
charging will be interrupted by a key instruction and discharging starts. Discharging is detected by the
trip level "LOW’ of the internal Schmitt-trigger and defines the end of the delay time. |f automatic
step function is applied, RC will be charged with a pulse corresponding to 128 system clock periods in
duration (see Fig. 3).
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Fine detuning circuit
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SAB2022

Analogue output (FINE)

The 5-bit word stored in the read/write memory (RAM) is converted into a pulse-width modulated
signal and is available at output FINE. The signal is a pulse train with a repetition rate of 32 x 4 = 128
clock periods. Variation of 32 steps are possible.

step 1 : final value; smallest analogue setting; reached by step function down; output duty
factor = 1/32.

step 15: basic value (50%); attained when TCA = TCB = LOW or CHAN = HIGH or by step function;
duty factor = %.

step 32: final value; largest analogue setting; reached by step function up; duty factor = 1 (HIGH
output signal).

The analogue voltage corresponding to the pulse code at the analogue output is obtained by using
simple integrating networks.

Control outputs (CADA, CADB)

The control signals CADA and CADB present additional information, e.g. control of display and/or for
remote drive of the SAB2022. When an instruction on TCA or TCB is applied the corresponding
output (CADA, CADB) generates a single pulse per step. The pulse will be repeated with a time interval
trc of the external time constant, because automatic step function is used (see truth table below and
Fig. 4). If a final value is reached the corresponding output generates an output signal of % x fo| ck
with a duty factor of 0,5.

As long as TCA = TCB = LOW and output FINE generates the basic value or if CHAN = HIGH, a
frequency of 1/128 x fc|_ck appears at both outputs CADA and CADB.

Truth table
inputs outputs operation mode
TCA TCB CHAN CADA CADB

0 1 0 P1 0 decrease of analogue output value
1 0 0 0 P1 increase of analogue output value
0 0 0 P1 P1 basic value; 50% of analogue value
X X 1 P2 P2 basic value; 50% of analogue value
X 1 0 P3 0 final value; step 1

1 X 0 0 P3 final value; step 32

X = state is immaterial
P1, P2 and P3: see Fig. 4.
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SAB2022

PINNING
Inputs

1 CLCK
2 PRGD
3 PRGC
4 PRGB
5 PRGA
10 TCA
1 TCB
12 LCB
13 LCA
15 CHAN
Input/output
14 RC
Outputs

6  FINE
7 CADB
9 CADA

[N —)

CLCK | 1 U [16] Voo
PRGD [ 2 | 15] cHaN
PRGC [ 3 14] Re
PRGB [ 4 13] Lca
SAB2022
PRGA [5 | 12] Lcs
FINE [ 6 1] Tcs
cADB [ 7 10] TcA
Vss | 8 9 | CADA

7278903

Fig. 5 Pinning diagram.

system clock; 62,5 kHz

address inputs (station inputs)

key control inputs

mode control inputs

basic set input

time constant output; Schmitt-trigger input

analogue output

control outputs
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Fine detuning circuit SAB 2022

RATINGS (Vgg = 0)
Limiting values in accordance with the Absolute Maximum System (IEC 134)

Supply voltage range VbD —-03to+11 V
Input voltage range V| -0,3to+Vpp V
Input current LT max. 10 mA
Output current tlg max. 10 mA
Power dissipation for outputs FINE, RC, P max. 100 mw
Power dissipation for outputs CADA, CADB P max. 50 mwW
Total power dissipation per package Ptot  max. 300 mw
Operating ambient temperature range Tamb Oto+70 °C
Storage temperature range Tstg —55 to + 1560 °C

CHARACTERISTICS
Vss = 0; Tamp = 0 to + 70 OC; unless otherwise specified

Veb symbol min. typ. max. conditions
Supply voltage - VpD 8 9 10 V
Supply voltage for
retention data
at stand-by - VDDR 33 - -V
Supply current for
retention data all inputs Vgg or Vpp:
at stand-by - IDDR - - 20 wA | Tamp=25°C;
=0
Supply voltage
transition rate — dVpp/dt| — - 0,1 V/us
Input leakage current | 10 | 1 - - 1 BA | Tamp =25°C;
inputs 10 V
-lR - - 1 A Tamb =25°C;
inputs Vgg
Input voltage LOW | 8t0o 10| Vg 0 - 15 V
Input voltage HIGH | 8to 10| V|gH Vpp—-15 - Vpp V
Schmitt-trigger
input RC
Trip level HIGH 8 VIHT 5,6 - — v
10 VIHT 7,0 - - \Y
Trip level LOW 8 ViLT - - 24 V
10 VILT - - 30 V
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SAB2022

CHARACTERISTICS (continued)

Vgs = 0; Tamp = 0 to + 70 OC; unless otherwise specified

V\D/D symbol | min. typ.  max. conditions

Outputs CADA;

CADB; FINE
Output voltage HIGH 8to 10 | Von Vpp—-1 - - \ —lgu=1mA
Output voltage LOW 8to 10 | VqL - - 1 Y lgL =1mA
Output RC
Output voltage HIGH 81010 | VaH Vpp—-1 - - \ p-channel on;

—lgH=1mA

QOutput leakage current | 10 lar - - 10 MA p-channel off
Clock frequency 8t0 10 | fock | O 62,5 100 kHz
Input rise/fall time 810 10 | t,; tf - - 1 us

10
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SAB2024

FREQUENCY CONTROL CIRCUIT

NXCH
CHAN sTCL | misT Voo
23 13 )18 |17 |24
pcen =2 D-BUS 14
5 16 TIME BASE CLCKO
PCDA RECEIVER
SAB2024 6 PSEUDO TETRADS T
'Y 2 SUPPRESSION CONTROL 9
QR2z1
CIRCUIT OSCILLATOR 10
1 ADDRESS FOR osc
RSET —1— REGISTER SEARCH
TUNING 8 tico
AND 11
ICRO- : AFCON
5 1 s STEP 5 fup
caty 2 BAND e Fnegg;rqcv 10 UF/(E)C()JL\JNNNTESEO. le#— TUNING 16 eon
SELECTION —»| 100 13bit 10 bit ) ;
RS
GATE/
FoIv L DIVIDER COMPARATOR
+8
) ]
22 (21 [20 |19 Pz
VHFA GAP Vss 7284093
VHFB UHF .
Fig. 1 Block diagram.
Features
® Automatic band switching, determined by the channel numbers.
® Micro-step tuning for unallocated frequencies.
® Control signal for AFC on/off.
® CATV channels available.
® Improved selection in respect of adjacent channels.
QUICK REFERENCE DATA
Supply voltage range Vpp 8to 10 V
Operating ambient temperature range Tamb Oto+70 ©C
Oscillator input frequency farz1 < 45 MHz
Frequency divider input frequency range fepiv  0,3t03,5 MHz
Quiescent current; Vpp =10 V; Iq =0; Tamp = 25 °C Ipp typ. 40 pA

PACKAGE OUTLINE
24-lead DIL; plastic (SOT-101A).

i
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SAB2024

GENERAL DESCRIPTION

The frequency control circuit SAB2024 measures continuously the oscillator frequency of the TV
tuner. Together with the prescaler and the tuner it forms the frequency locked-loop in the DICS
system (Digital Charinel Selection). When a tuning procedure is started, the oscillator frequency of the
TV tuner is measured and corrected until the deviation in frequency found is within the specified limit.
After that the automatic frequency control (AFC) part of the TV set is switched on to complete the
tuning.

Frequency measurement

The actual measurement is done within a fixed time of 2048 us, which is derived from the 4 MHz
crystal oscillator. Before the measurement starts, the frequency counter is loaded with the addressed
contents from the frequency ROM. This content is the binary equivalent of the desired oscillator
frequency of the tuner in MHz. The frequency counter is now decremented with the incoming
frequency applied at input FDIV within the 2048 us. Any remaining frequency in the frequency
counter at the end of the measuring time generates a pulse to outputs FUP or FDN with a duration
proportional to the tuning error. This pulse is used to modify the tuning voltage. By means of this, the
oscillator returns to the desired frequency within the range —337,5 kHz to + 787,5 kHz. When the
digital tuning is complete, the offset inaccuracy is set to —1337,5 kHz to + 787,5 kHz. The AFC is
then switched on to complete the tuning operation.

ROM program

As already mentioned, the ROM is programmed with the binary coded local oscillator frequencies
(x + 39) MHz, calculated from

fosc = fcarrier *+i.f. = (x,25 + 38,9) MHz,
associated with 100 (00 to 99) channels as shown in Tables 1 and 2.

Channels 77 to 99 are reserved for the S-band, used in CATV systems. The unused channels are auto-
matically bypassed, indicated by signal GAP being HIGH. The ROM also generates the required band
switch information as given in Tables 1 and 3. An adaption to Italian channels is possible (with the
SAB2034).

Micro-step tuning

To enable the location of transmission of unallocated frequencies, the DICS system incorporates the
micro-step tuning facility. Whenever a channel is selected and the TV transmission is not present, the
micro-step tuning will automatically come into operation (see Fig. 3). The local oscillator frequency
is detuned in five discrete steps away from the centre frequency in such a way that a complete cover-
age of the entire band is obtained.

If a station is not detected, the micro-step will be automatically continued, except for search tuning.
In that case a channel step will be done.

Whenever a TV carrier drifts in frequency and comes outside the AFC control range (see Fig. 2), the
micro-step tuning is restarted, thus within the channel range, the system follows the TV carrier.

Band switching and band ends

During band switching or during micro-step tuning, the system can tune to frequency areas outside the
specified band ends. This results in an out of order situation for the control loop. A time constant is
generated to avoid unwanted system blocks. If the tuner does not deliver the desired frequency in a
time tq (see Fig. 7) the output AFCON pulse will be set HIGH and the normal transmitter identification
will be started. The delay time tg is externally controlled by an RC network connected to input TICO.
This delay time must be long enough, for the system to tune properly and reliably under all conditions
(see Fig. 12).
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Frequency control circuit

SAB2024

Data bus instruction format

The format and timing of the DBUS is shown in Figs 4 and 5. Only the channel number information
is relevant to the SAB2024, namely, the channel number addresses the frequency ROM.

video carrier
corresponding to CCIR

digital tuning range

(M

% e.g. Al
125 kHz *i |- 125 kHz —=
e | 787,5kHz — |

AFC control range 337,5kHz

7 wo Al

~| = 125kH:
|

|a—13375kHz ——— =

——787,56kHz —*

(1) Possible error in frequency measurement.

Fig. 2 Digital tuning and control range.

7284089
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Frequency control circuit SAB2024

Table 1. DICS channel numbers and allocated TV channels (VHF).

channel designation CATV =0 CATV =
DICS special European frequency
channel number | channels | channels VHF A | VHFB | VHF A | VHF B range
—|--——a———— ==t = — — 47 MHz
2 E2
3 E3
4 E4 —_t— et —] =+ = ——A — 68 MHz
77 S1
78 S2
79 S3
- ——————— — +—— —+—td—4 ———1- 89 MHz
%0 wi |11 T C ___________D____ — 104 MHz
81 M2 || B
82 M3
83 M4
84 M5
85 M6
86 M7
87 M8
88 M9
89 M10 --—————l——‘ —————— +— |—1+ 174 MHz
5 E5
6 E6
7 E7
8 E8
9 E9
10 E10
1 E11
12 L I —-—=T1 —— 17— |7 230 MHz
90 U1
91 U2
92 U3
93 U4
94 U5
95 ué
96 U7
97 U8
98 U9
99 u10
-1—-——— =] ——-—~——+ 300 MHz
L
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SAB2024

Table 2. DICS channel number (ROM addresses) and the allocated frequencies (VHF and UHF).

1’ address [ video fosc address ] video fosc address | video fosc

. DICS |carier | ROM | DICS |carrier | ROM | DICS |carrier = ROM

| channel ‘ freq. contents channel freq. contents channel | freq. contents

number i MHz MHz number | MHz MHz number | MHz MHz

00 | 44,25 ‘ 83 34 575,25 614 67 839,25 878
01 | 44,25 | 83 35 583,25 @ 622 68 847,25 886
02 | 48,25 | 87 36 591,25 | 630 69 855,25 894
03 55,25 94 37 599,25 | 638 70 44,25 83
04 62,25 101 38 |607,25 646 7 44,25 83
05 175,25 214 39 615,25 654 72 44,25 83
06 182,25 221 40 623,25 662 73 44,25 83
07 189,25 228 41 631,25 670 74 44,25 83
08 196,25 ‘ 235 42 639,25 678 75 44,25 83
09 203,25 242 43 647,25 686 76 44,25 83
10 210,25 249 44 655,25 694 77 69,25 108
1 217,25 256 45 \ 663,25 702 78 | 76,25 115
12 224,25 263 46 671,25 710 79 83,25 122

! 13 44,25 83 47 679,25 718 80 105,25 144

i 14 44,25 83 48 687,25 726 81 112,25 151
15 44,25 83 49 695,25 734 82 119,25 158
16 44,25 83 50 703,25 742 83 126,25 165
17 44,25 83 51 711,25 750 84 133,25 172
18 44,25 | 83 52 719,25 758 85 140,25 179
19 44,25 | 83 63 727,25 766 86 147,25 186
20 44,25 | 83 54 735,25 774 87 154,25 193
21 471,25 510 55 743,25 782 88 161,25 200
22 479,25 518 56 751,25 790 89 168,25 207
23 487,25 526 57 759,25 798 90 231,25 270
24 495,25 534 58 767,25 806 91 238,25 277
25 503,25 542 59 775,25 814 92 245,25 284
26 511,25 \ 550 60 783,25 822 93 252,25 291
27 519,25 558 61 791,25 830 94 259,25 298
28 527,25 566 62 799,25 838 95 266,25 305
29 535,25 574 63 807,25 846 96 273,25 312
30 543,25 582 64 815,25 854 97 280,25 319
31 551,25 590 65 823,25 862 98 287,25 326
32 559,25 598 66 831,25 870 99 294,25 333
33 567,25 606

Note: ROM content is foge = foarrier +i.f. = x,25 + 38,9 = (x + 39) MHz.
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Frequency control circuit

SAB2024

Table 3. Truth ta

ble of output signals for determining reception range of TV tuner.

outputs
channel number CATV VHF A VHF B UHF GAP
00, 01; 13 to 20; 0 1 0 0 1
70 to 76 1 1 0 0 1
0 | 1 0 0 0
02 to 04 1 | 1 0 0 0
0 0 1 0 0
05 to 12 1 0 1 0 0
0 0 E 0 1 0
21 t0 69 1 0 ‘ 0 1 0
0 1 0 0 ! 1
77 to 80 1 1 ; 0 0 | 0
0 0 1 0 1
81to0 99 1 0 1 0 0
131N bit 13Ut
[ofc[sfafo]c]e[afofc]e]a] oms [ |
N v J\ v _J\ ~ I I
units tens binary - coded display leading
2 -digit 1-digit station number mode bit zero
\ S
channel number 7274956
Fig. 4 D-BUS instruction format.
tcH
) ]
CLCKL—]F—IHI'I LML O U I O O
teL
H -
PCEN 1] 1
PCDA ’E 7 start-bit [ pmMB_ | A B | 8] c D
t leading zero 7274961
Fig. 5 Timing diagram for channel and station number information on D-BUS.

T
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SAB2024 J

measuring time tuning time
* 2,048 ms 2,048 ms
T13QN -
(internally) I
32us [8usr_
STCL I I I I I |
s s
K He 8;15 (UHF) #
—
FUP/FDN I | ]
l ] min. 4 us (UHF)
' ™"min. 16 us (VHF) HE
per MHz deviation wHF;
AFCON
—! e 4pus 7284090
Fig. 6 Timing diagram for signals STCL, FUP, FDN and AFCON.
o te td
(1) (2)
threshold of input TICO
ViTH P
— |
212us normal case

AFCON 22’2—]

(1) Minimum time for charging the external capacitor (C).
(2) Delay time for AFCON is HIGH.

2048 us 7284091

Fig. 7 Charging time and delay time waveforms for terminal TICO.

See also Fig. 12.
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Frequency control circuit SAB 2024

PINNING
l ] 24 Vpbp positive supply
RSET E Z] Voo 12 Vgs negative supply (0 V)
CATV | 2 _2__3] CHAN Inputs
1 RSET reset signal; a HIGH at the
PCEN | 3 E VHFA input causes zero setting of
the whole circuit
TEST1| 4 21| VHFB 2 CATV  enable signal for cable TV
channels (see Table 3)
PCDA | 5 T_E' UHF 3 PCEN  D-BUS data enable signal
5 PCDA D-BUS data input
Test2[ 6 E GAP 7 FDIV  input for the devided TV
tuner oscillator frequency
SAB2024 .
foiv 7 E NXCH 9 QRZ1 quartz crystal input
17 MIST control signal for micro-step
tuning; ranges 1 to 6
TiCO | 8 17 | MIST 4,6 TEST1,)
) TEST?2 | connect to Vgg
QRZ1| 9 16| FDN
Input/output
0scC |10 15| FUP 8 TICO interrupts tuning process;
releases control signal (from
AFCON | 11 14| CLCKO SAB2015) for micro-step
tuning
Vs @ 13| STCL
7284092

Fig. 8 Pinning diagram.

Outputs

10 0sC

1 AFCON
13 STCL
14 CLCKO
15 FUP

16 FDN
18 NXCH
19 GAP
20 UHF
21 VHFB
22 VHFA
23 CHAN

quartz crystal output

automatic frequency signal; HIGH = AFC on

search tuning clock; repetition rate 2,048 ms

system clock; 62,5 kHz

tuning voltage control output for tuner oscillator frequency up
tuning voltage control output for tuner oscillator frequency down
control signal for channel step during search tuning

identifying signal for unallocated channel numbers during channel search tuning
(GAP = HIGH; channel number to be bypassed)

band switch output for UHF band IV/V

band switch output for VHF band Il

band switch output for VHF band |

HIGH state indicates channel function: e.g. channel search tuning

T
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SAB2024

RATINGS (Vgg = 0)

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Supply voltage range VbD ~03to +11 V
Input voltage range \7 ~0,3toVpp V
Input current L] max. 10 mA
Output current; all outputs except TICO tlq max. 10 mA
Output current; TICO +la max. 35 mA
-lg max. 10 mA
Power dissipation per output; except TICO Pa max. 50 mW
Power dissipation output TICO Pa max. 200 mw
Total power dissipation per package Ptot max. 300 mw
Operating ambient temperature range Tamb Oto +70 °C
Storage temperature range Tstg —55to + 150 °C
CHARACTERISTICS
Vgg =0; Tamp = 0 to + 70 OC; unless otherwise specified
VBD symbol | min. typ. max. conditions
Supply voltage | - VbbD 8 9 10 \
Quiescent current [ 1n=0
] per package 10 Ipp - - 100 uA ] ir?puts to Vpp or Vss
Input leakage current 10 IR — - 1 uA : ;apmu?;g?/oc;
I T =250(;
i"IR - - 1 KA { inapmu?s ng ‘
Input voltage LOW 81to 10|V 0 - 03Vvpp V (
Input voltage HIGH 810 10| VY 0,7Vpp — Vpp vV |
Outputs; except
0SZ;CLCKO;TICO
Output voltage HIGH (81010 Voy | Vpp~1 — - V| —lg=06mA
. Outputvoltage LOW (8to 10 VoL — - 1 Y Ig=19mA
~ Outputs 0SZ,CLCKO |
| Outputvoltage HIGH 81010 |Vqy | Vpp-1 — — V| —lg=24mA
| Output voltage LOW (8 to 10 |V - - 1 \ Ig=38mA
| Qutput TICO
‘ open drain n-channel
| Off-current 10 la - - B0 kA V=10V
!L Output voltage LOW |[8to 10 VaL — — 1 \Y Iq =30 mA
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Frequency control circuit

SAB2024

* Equals forz1/64.

V\?D symbol min. typ. max.
Clock frequency 8to 10 |fcLcko| — 62,56% —
Input frequency
QRZ1; FDIV 810 10 | f| - - 45
Duty factor
QRZ1; FDIV 8to 106 0,2 - 0.8
Input rise/fall time tes tf - -

kHz

MHz

us

conditions

T
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SAB2024

to/from tuning interface (Fig. 11)

vstcI
F
AFCON Fon 4 4 Fup roma
Lt
—
4
'ﬁ" kg
K] o P S l K] P b2 s I I
sTek s R STt s 220F ] 150pF
14lySYNG  AFCON 14cieke  AFcONp! " .
151 Gap accPeVop 154 e up osc2
to
SAB2013 «l_ 18fpcen NXCHI 16lcoN arz12
M
127 pLeEnfE st 710 [B—e— from timing control (Fig. 12)
pan 18 © S 18 b3 7
© « PCDA 5 TsTBHE—R NXCH & FDIV[—e— from pre-scaler
Q
AB101 19 6 19 N 6 R
SAB1016 80! g TSTOP— GAP = TEST2I—
204 o1 sTAlPR Dluwe 7 peoaf
. 2 oorr TsTcpP— Uynes  TESTIAR
rom
power 22 onoF wmist |2 2\ HFa pcen |2
onloff
(;qmrfg) B et DATA} e, 2 cnan caTv
ig
4 1 <
2vop cLek vov Voo RseTH—R
1BUS band switching bbeATY normal

% 7274957.A

(1) Output SILT can be used for muting during channel mode operations and/or dark tuning.

Fig. 9 Interconnection diagram of the SAB2015 and SAB2024 used in a tuner circuit.

to SAB2015
—
RSET Vop POFF

4
Vpp (+9V)

BAWG2 »
y szx79 (&
~c7vs

= - [Jsexe
= L
= ’—I m system reset
BAW62 CD RSET
4
56
+ 10k8 nf
ov 0/
l ” 7 7274958
SILT
(1) Operate button to clear station memory of SAB2015 after battery charge. System reset pulse
RSET will remain LOW if tuning operation is in progress.
Fig. 10 Power ON/OFF circuitry; used in combination with Fig. 9.
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Frequency control circuit J L SAB 2 024

+12vV

BAND SELECT

56k SWITCHES . |
BCH4 BC548 82V
(UHF  100k©2 h48 | UHF b VHF i ’Jf‘ ]
VHFB 100kS | " yor | FREQUENCY
. or DIVIDER
\"
HEA 100k2 | ! SAAT009A
— TUNER K and SAB1046
(TUNER .
FON  39kS
{7
+33V t0 FDIV
SAB2024
from
$AB2024
18k
BCS57
Vtuning
. BC547 s
FUP 39k _ lsgnp
BAWG?2 BAWG2 y
100 jzoo
P! 27 k2
ks AFCON
- SAB2024
| oy CURRENT INTEGRATOR SAB2015
- —
T
100k82

VSYNC _ to

[ — TDA2590 —__}—>
Tk 10nF 100k% SAB2015
10nF
l 71274959
g

TDA2541

Fig. 11 Tuning interface and band select; used in combination with Fig. 9.

Rmax =470k
Cmax =560nF
tdmax = 130 ms

tdmax is the maximum delay which can be obtained under
worst-case conditions.

Fig. 12 Tuning constants at input TICO (Fig. 9).
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SAB2034

FREQUENCY CONTROL CIRCUIT

for ltalian TV channels

The SAB2034 frequency control circuit is identical to the SAB2024 except for the ROM content
which is adapted to the Italian channel frequencies.

The proper frequencies for the channels A to L are programmed under the channel numbers 02 to 11
as shown in the ROM content below.

address video fosc address video fosc
DICS carrier ROM Italian DICS carrier ROM Italian

channel freq. contents channel channel freq. contents channel

number MHz MHz number MHz MHz
00 44,25 83 30 543,25 582
01 44,25 83 31 551,25 590
02 53,75 92 A 32 559,25 598
03 62,25 101 B 33 567,25 606
04 82,25 121 [ 34 575,25 614
05 175,25 214 D 35 583,25 622
06 183,75 222 E 36 591,25 630
07 192,25 231 F 37 599,25 638
08 201,25 240 G 38 607,25 646
09 210,25 249 H 39 615,25 654
10 217,25 256 L 40 623,25 662
1 224,25 263 E12 41 631,25 670
12 44,25 83 42 639,25 678
13 44,25 83 43 647,25 686
14 44,25 83 44 655,25 694
15 44,25 83 45 663,25 702
16 44,25 83 46 671,25 710
17 4425 83 47 679,25 718
18 44,25 83 48 687,25 726
19 44,25 83 49 695,25 734
20 44,25 83 50 703,25 742
21 471,25 510 51 711,25 750
22 479,25 518 52 719,25 758
23 487,25 526 53 727,25 766
24 495,25 534 54 735,25 774
25 503,25 542 55 743,25 782
26 511,25 550 56 751,25 790
27 519,25 558 57 759,25 798
28 527,25 566 58 767,25 806
29 535,25 574 59 775,25 814

N.B. Table continued on next page.
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SAB2034

Table continued

address video fosc address video fosc
DICS carrier ROM Italian DICS carrier ROM Italian

channel freq. contents channel channel freq. contents channel

number MHz MHz number MHz MHz
60 783,25 822 80 4425 83
61 791,25 830 81 44,25 83
62 799,25 838 82 44,25 83
63 807,25 846 83 44,25 83
64 815,25 854 84, 44,25 83
65 823,25 862 85 44,25 83
66 831,25 870 86 44,25 83
67 839,25 878 87 44,25 83
68 847,25 886 88 44,25 83
69 855,25 894 89 4425 83
70 44,25 83 90 44,25 83
71 44,25 83 91 44,25 83
72 44,25 83 92 44,25 83
73 44,25 83 93 44,25 83
74 44,25 83 94 44,25 83
75 44,25 83 95 44,25 83
76 44,25 83 96 44,25 83
77 44,25 83 97 44 25 83
78 44,25 83 98 44,25 83
79 44,25 83 99 44,25 83

Note: ROM content is fosc = fearrier +i.f. = x,25 + 38,9 = (x + 39) MHz.

May 1979




SAB3011

REMOTE TRANSMITTER

6 peMO

MOA MOB MOC Vss Vop
0O 0 o
w s i3 12 Tza
acLs o2 3
OSCILLATOR/ PcUong OUTPUT
act 03 DIVIDER MODULATOR L« STAGE
KEYBOARD
SCANNER/COUNTER
MATRIX/SENSE MATRIX/DRIVE
[ EE) \
31.25761(Le 16 {17 18 19 [20[21 [22 [23
0060600 00600000
Z2 22 2 2ZZ ZZ Z2 222 ZZZZ
O ~— N M 3 N w I~ O ~— N ™M & 0 W~
Z2Z2Z2ZZZZZZ > >> > > > > >
wwwwwwww oo owewxw e o
NNy nnonyw oooo0oo0oo0oaoao 7280076

Features
Transmitter for 2 x 64 commands.

Very low current consumption.

spacing.
QUICK REFERENCE DATA

Fig. 1 Block diagram.

One transmitter for two types of equipment, e.g. radio and television.

Particularly suitable for infrared or ultrasonic transmission modes.
Transmission by means of a pulse code modulation.
Short interval between operation and re-operation of the same key, due to automatic double word

Supply voltage range
Operating ambient temperature range

Minimum oscillator input frequency

Quiescent current
Vpp=10V;1qg=0; Tamp =25 oC

Vbp 7t0 10V
Tambp Oto+70 °C
facLs 4 MHz
‘op typ. 1 pA

PACKAGE OUTLINE
24-lead DIL,; plastic (SOT-101A).

L
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SAB3011

GENERAL DESCRIPTION

When a key is depressed the oscillator starts running and the keyboard is scanned. The drivers are
activated one at a time and during each driver-on period, the sense lines are sequentially scanned.

This operation is controlled by the scanning counter such that the value in the counter represents the
code of the key being scanned. The counter is stopped when the activated key is located. This mode of
operation is particularly free from interference, so the SAB3011 can also be used for AM/FM radio
receivers. A serial pulse train is now produced at the signal output (REMO), and is suitable for infrared
or ultrasonic transmission. Each operation of a key produces transmission of a double 7-bit data word,
in which the binary code elements are represented by different periods between the pulses.

The data word is repeated continually for as long as the key is depressed, at least one repetition. After
release of the key, or after the first repetition, the circuit automatically returns to the standby state.

The SAB3011 is specifically designed for battery powered operation. It is fabricated using LOCMOS
techniques to provide a circuit that consumes very little power. At standby, with no key operated, the
oscillator is switched off, so only leakage currents determine the current consumption; minimum battery
load.

The serial pulse code-train used is specially developed for infrared or ultrasonic transmission. Due to
the particular requirements of both media on the one hand, and the transmitter elements on the other,
there are different pulse formats for the two modes of operation. Application in the local mode differs
only very slightly from the infrared operation mode. The principle is the same for all modes of
operation. The binary code elements are represented by pulse separations tp, which follow one another
as a series in time. As well as the two pulse separations tpg and tp1 used to represent ‘0’ and '1’, there
are also two further time separations tpyy and tpg involved (see Figures 2 and 3). tpyy serves to
separate words transmitted directly after each other, whilst tpg separates double words when the same
key-command is given. The four time separations tpo, tp1. tpw and tpg are in the ratio 9: 11: 14: 19
for ultrasonic mode, and 5: 7: 14: 19 for infrared and local mode.
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Remote transmitter

SAB3011

REMO

tp=tpo = Styp
tp=tp1 =1typ
tp =tpw = 14tUD
tp =tps =19typ

]

—

tpw l=—
tp

—

7282013

represents logical ‘0’
represents logical ‘1"
word separation
double word separation

pulse width: tpyy = 3typ

unit delay: typ = 1,024 ms
at fq =4 MHz

Fig. 2 Output signals of the SAB3011 for ultrasonic transmission.

—]

7279343

REMO
— |<r— l
™
Yq—__ tpW —
i tp
fo =4 MHz tm = 112tq =28 us tpw = 5,5t = 154 us

1
t0=%=250 ns

tp=tpo = 5tup
tp=tp1 = 7typ
tp = tpw = 14typ
tp =tps =19typ

Fig. 3 Output signals of the SAB3011 for infrared transmission.

1
fM = — = 36,7 kHz
t

represents logical ‘0’
represents logical ‘1’
word separation
double word separation

fpw = 6,5 kHz

at fq =4 MHz.

unit delay: typ = 4096tq = 1,024 ms

1
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SAB3011

OPERATION DESCRIPTION
Mode programming inputs (MOA, MOB, MOC)

The SAB3011 has several modes of operation like a reset, ultrasonic, infrared, local, test. The
operation mode is determined by the inputs MOA, MOB and MOC as shown in Table 1. Input MOC
also determines the polarity of the start bits of each command word.

Table 1. Mode programming.

mode inputs mode start bit S
MOA MOB MOC (= MOC)
0 0 0 reset 0
1 0 0 ultrasonic 0
0 1 0 infrared 0
1 1 0 local 0
0 0 1 test 1
1 0 1 ultrasonic 1
0 1 1 infrared 1
1 1 1 local 1

Sense inputs (SENON to SEN7N)

These terminals are the sense inputs of the 8 x 8 key-matrix. If no key is operated, all sense inputs
are HIGH due to internal pull-up elements.

Driver outputs (DRVON to DRV7N)

These outputs are drivers for the 8 x 8 key-matrix, and are open-drain n-channel transistors. At stand-
by, all drivers are active; i.e. conductive to Vgg. During scanning only one driver at a time is conduc-
tive to Vgg (low-ohmic), while all the other drivers are high-ohmic. During the output process, a driver
remains conductive, if its line locates an operated key.

The arrangement of the IBUS code number for the keyboard is shown in Table 2.

Output (REMO)

The signal output REMO is LOW during standby. During signal transmission, 7 bits are transmitted in
the sequence: S, A, B, C, D, E, F.Bit 'S’ is astart bit,and is determined by the logic level at MOC (see
Table 1). The code of the bits A to F is defined by the 64 key-matrix positions, which are obtained from
the crossing-over of the 8 sense inputs and the 8 drive outputs (see Table 2 and Fig. 6).

External circuitry and examples of circuits for infrared and ultrasonic transmission are shown in the
section APPLICATION INFORMATION.
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Remote transmitter SAB3011

Table 2. Arrangement of IBUS code for the keyboard.

SAB3011 inputs IBUS SAB3012 IBUS code
SEN.N DRV .N | code no. F E D Cc B A
0 0 0 0 0 O 0 0 0
1 0 1 0 0 O 0 0 1
2 0 2 0 0 O 0 1 0
3 0 3 0 0 O 0 1 1
4 0 4 0 0 O 1 0 o
5 0 5 0 0 O 1 0 1
6 0 6 0 0 O 1 1 0
7 0 7 0 0 O 1 1 1
Oto7 1 8to15 | 0 0 1 000 to 111
Oto7 2 16t023 | 0 1 0 000 to 111
Oto7 3 24 to 31 0 1 1 000 to 111
Oto7 4 321039 1 0 0 000 to 111
Oto7 5 40 to 47 1 0 1 000 to 111
Oto7 6 48to55 | 1 1 0 000 to 111
Oto7 7 56 to 63 1 1 1 000 to 111

Oscillator input (QCLS)/output (QCL)

Input QCLS is the system clock input for local operation. Ouput QCL serves as driver for the oscillator
external circuitry (see Fig. 4).

aLc QLcs aLc QLcs

] o

9,6 uH SGOPFJ

- ~ =

160pi 22pF 270pF 180pF
/ W V4 b4
(a) i (b) 7282012

Fig. 4 Typical external oscillator circuitry: (a) crystal oscillator; (b) LC oscillator.

Data for coil in Fig. 4(b):

Frame core: FXC grade 4D1; catalogue no. 3122 104 91480
Screw core: FXC grade 4D1; catalogue no. 3122 104 90590
Coil former: catalogue no. 4312 021 29670

Number of turns: 25 turns enamelied Cu wire (0,08 mm)

(il
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SAB301M1

EVDD

23| DRV7N
22 [DRV6N
21|DRV5SN
20| DRV4N

[19] DRV3N

18 [DRV2N

E MOA

SENBN | 1
SEN2N| 2
SENON| 3
. SENIN| 4
key - matrix <
sense inputs SEN3N r—‘5
SENSN| 6
SAB3011
SEN4N l 7
SEN7N| 8
osc. input QCLS| 9
osc. output QCL
remote data remo [11
output L
ground Vgg |12
7277997

RATINGS (Vgg = 0)

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Supply voltage range

Input voltage range

Input current

Negative input current

Output current

Negative output current

Power dissipation per output

Total power dissipation per package
Operating ambient temperature range
Storage temperature range

Fig. 5 Pinning diagram.

Vbbp
Vi
I
la
_|O
Pa
Ptot
Tamb
Tstg

Fwoe |

positive supply

key-matrix
drive outputs

inputs
—-03to0 +11V
—-03to+Vpp V
max. 10 mA
max. 10 mA
max. 10 mA
max. 10 mA
max. 50 mW
max. 300 mW
Oto +70 ©°C

—b5to + 150 ©C
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Remote transmitter

SAB3011

CHARACTERISTICS

Vss = 0; Tamp = 0 to + 70 OC; unless otherwise specified

VeD symbol | min. typ. max. conditions
Supply voltage - VpD 7 - 10 \%
|o =0 **
Supply current 10 | - - 10 MA ] _
bD | VSEN.N = VDD
Inputs MOA; MOB;
MOC; QCLS
10 1 - - 1 nA Vi=10Vv **
Input current 10 - _ — 1 uA Vi=0v **
Input voltage LOW 7t010 | VL 0 - 03Vvpp V
Input voltage HIGH 7t010 | Viy 07Vpp — VpD \
Inputs SENON to
SEN7N *
Input current 7t010 | -, 20 — 250 uA V=0V
Input voltage HIGH 7 ViH 07Vpp - - \% =l =1TuA**
Output REMO
Output voltage LOW 7t010 | VL - - 1 \Y lg=15mA
Output voltage HIGH | 7t0 10 | Vgon Vpp—1 - -~ \ ~lg=2,7mA
Qutput QCL
Output voltage LOW 71010 | VoL - - 1 \ Ig=15mA
Output voltage HIGH | 7to 10 | Vou Vpp-1 - - \ —lg=0,6 mA
Outputs DRVON to
DRV7N
open drain n-channel
Output voltage LOW 7t0 10 | VoL - -1 \% lg=15mA
fi 10 la - - 5 uA Vo=10V
Output leakage current Il 10 I _ ~ 1 A V=10V **
Input QCLS
Minimum input
frequency 7t010 |[focLs | — - 4 MHz
Duty factor 7t010 |6 0,45 05 0,55 f=4 MHz
Input rise/fall time 7t010 |t tf - — 50 ns

*  Sense inputs with p-channel pull-up transistor.

** At Tamp = 25 °C.
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1

v

v

v

A4

v

4 (21517 |6

v

3

NZN3S
NIN3S
NSN3S
NYN3S
NEN3S
NZN3S
N1N3S
NON3S

SAB3011

DRVON
DRV2N
DRV3N
DRV4N
DRV5N
DRVEBN
DRV7N
MOA
REMO

F.

1710

9

7279364

QcL QcCLs

Vss  Vpp

21
11

14

—_—

<
<4
<

— 3l voc
—-»—ﬁ MoB

{

inputs

mode programming

VoD l

<

DIODE DRIVER
CIRCUIT
+

—

GD-GD

AN

N3t \\30 \\29 \\28
N47 46 \\45 \\44 \\43 \{2 \\11 \\40

\

APPLICATION INFORMATION

SAB3011 J t

Y

\CA,
W

-

4MHz
OSCILLATOR

Fig. 6 Typical remote transmitter circuit using SAB3011.
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Remote transmitter SAB3011

drive signal
from REMO
(pin 11, SAB3011)

7280074

Fig. 7 Ultrasonic transmitter circuit.

Characteristics

f=40,5 kHz

L34=10,4 mH

Q=65

transmission distance: 11 to 14 m

BT R

drive signal
from REMO
(pin11,SAB301M)

7280075

Fig. 8 Ultrasonic transmitter circuit.

Characteristics
f =40 kHz Rg | p(1m) transmission
L13=60mH Q mA Pa distance (m)
Q=65 1000 | 5 0,85 10

330 12 1.3 15

]

January 1979



SAB3011

APPLICATION INFORMATION (continued)

2 330 220UF“5V)
Vop @ S {]H
+
2xCQY 89
SAB3011 \}
i
REMO O—
BC 368
E; I 0,560
12
VSS
7280073

Fig. 9 Infrared transmitter circuit.

10
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SAB3012

RECEIVER AND ANALOGUE MEMORY

MOSAI MOSBI Vss Voo
o o
13 14 TgL T’IZ
176 anpa
RSIGI0-} DECODER OUTPUT CONTROL | 118, snpg
AND 165 5ATA
STATION COUNTER 1o DATA
cLek 02w —0 DLEN
RESTIO3 [
Loca o2
Locs cif ‘73 O VOLU (Anal 1)
LOCC o ENCODER O BRIG (Anal 2)
Loco 020 CONTROL ANALOGUE MEMORY 66 SATU(Anal 3)
Loce o8 5.0 CONT(Anat 4)
9 {10 |n 7280080
660
RSV1
OFF RSV2
Fig. 1 Block diagram.
Features
® - Receiver for 2 x 64 commands in two versions: SAB3012 for TV, SAB3012A for radio.
® 6+ 1 bit code word and the command group (1 bit) are mask programmed.
® |nfrared operation: LC or crystal oscillator at the transmitter.
® Ultrasonic operation: crystal oscillator at the transmitter.
® Four 63-step analogue memories with D/A converter; basic setting 28/63.
® Short response time (speed for altering the analogue memories):
infrared: 115 ms/step; 7,2 s/63 steps.
ultrasonic: 85 ms/step; 5,4 s/63 steps.
® ON/OFF (standby) output.
@ Serial instruction output (1BUS).
® High security against interferences.
® Fast operation, even with the same key, due to double word separation test.
® Inputs for local operation via encoded keys; up to 31 commands. —
® Coded outputs for display of analogue signals. ' E
® Supply voltage: 5 V. -
—
QUICK REFERENCE DATA
Supply voltage VpbD typ. 5V
Operating ambient temperature range Tamb Oto+70 °C
Clock frequency fcLek  typ. 62,5 kHz
Supply current at Vpp =5 V; Tamp =25 °C Ipp typ. 20 mA
PACKAGE OUTLINE
24-lead DIL,; plastic (SOT-101A).
January 1979 1



SAB3012

GENERAL DESCRIPTION

The circuit is implemented in N-channel MOS technology. Serial data is derived from the transmitter
SAB3011 in remote or extended local operation mode. This data is applied to the RSIGI input, where
it is checked and decoded and serially applied as commands to the IBUS. Some commands are also
used internally for control of 4 analogue functions and the station memory. Moreover, the circuit has
available an input/output for the ON/OFF function, two auxiliary outputs for reserve commands, and
the choice of two outputs for control of the on-screen display of the analogue values, or for numeral
display control.

For normal local operation, five inputs are available, via which 31 different commands are parallel
addressable.

Special features:

® Serial interface for 64 commands.

® Universal control functions for sub-systems: e.g. tuning systems, Teletext, Viewdata, video games,
clock with addressable memory etc.

® After operation of a sub-system, the analogue functions and the ON/OFF function remain under
direct control.

® Capability for use in an operation mode with parallel station outputs.

OPERATION DESCRIPTION
Remote control data input (RSIGI)

Serial data is derived from the transmitter in remote or local operation mode. This data is applied to
the RSIGI input (see Fig. 2), where it is checked and decoded. The instruction bus (IBUS) is then
enabled and an output operation takes place.

Response times:
infrared: ~ 110 ms.
ultrasonic: = 170 ms.

The following tests are carried out for each signal or signal group:
©® Dead-time, time between two pulses.

® Word separation.

® Double word separation.

Signals which do not come within the zero or one ‘window’, restart the input detection procedure.
The commands are transmitted as 7-bit words (1 start bit, 6 data bits). The receiver circuit SAB3012
is mask-programmed for start bit S = 0; but a version is also available for radio use, the SAB3012A
forS=1.

Table 1 shows the IBUS-codes.

infrared

operation mode

zero time one time
(tp) (tp)

IRA (wide window)
IRB (narrow window)

51mst1ms
5,1ms+0,13ms

72mst1ms
72ms 0,13 ms

RSIGI tp=11ms

|- tD 72793471

Fig. 2 Specification of the timing of the input signal.
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Receiver and analogue memory SAB3012

Local keyboard inputs (LOCA, LOCB, LOCC, LOCD and LOCE)

Up to 31 commands (see Table 1) for local control are possible by addressing these 5 inputs from a
binary encoded keyboard. A keyboard input (local control) overrides the remote control commands
at input RSIGI (from SAB3011). Current IBUS output data is completely isolated.

T»» key down - key up r" key down
‘
LocA torocg LIV _ [T 11O
- rl\ﬁs ‘«bouncing time debounce " 16 L
{ Fsmgle command time ms
DLEN L™ u U |

!
1 !
|
232 -—wa——n-Ty ¢—>14~~— TR ——— I<—232~>‘ 7280077

ms ms

Repetition rate: 2/second x TR = 510 ms
8/second x TR = 129 ms

Fig. 3 Relationship between key operation and command output.

Mode control inputs (MOSAI, MOSBI)

The SAB3012 can decode either infrared or ultrasonic transmission. Pulse code modulation, as used in
the SAB3011, offers good performance for a wide range of applications. In view of optimum perform-
ance, particularly in respect to the power requirements of the transmitter, pulse widths are matched
to the transmission path. This requires a matching of the time window at the receiver in order to
achieve the greatest possible freedom from interference.

} mode inputs operation | output oscillator freq. [
\ MOSAI MOSBI transmitter
1 0 0 infrared IBUS 4 MHz + 14% | wide window
2 0 1 infrared IBUS 4 MHz £0,8% | small window
3 1 0 ultrasonic | IBUS 4 MHz + 9%
4 1 1 infrared | parallel | 4MHz+ 14% | Station number
- R R register available

Test input (TEST)

NG
NOrmaily grounaea.

il
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Table 1. Specifications of the IBUS-code

J

SAB3012

vOHd

— OO~ O~«—O0O

~—O—O—O0O—O0O

804d -—FOO0O~~0O0O—| —OO0O~—0O0O
J0Hd -—OO0OO0OOr+—— | —OO0OO0O~ v+ —
adyd -FOO0O00O0O0O| O ===«
ganNv =}
VANV o
S~
@ vIVNY | 2 3
g S o
m €IVNVY | € 8
> ™
CIUNY | 2 3
> ™
N10A | & Qo A33122333| 3202332233
ZAsH cc
=
LASH S
440 o~ oo OCOO0OO0OO0O0O0OO| OOOOOOOO
“19 © ©0 00 00 00 0 0O
* N NOVNEnY | ECECXCCCE | AONNDNNNNL| VNOVDBDDBDNDNDDND
3 < O ~Or-rOrO~ | O-rOF-rOr-Or | OO+~ Or-rOcr| OO~ O+~ O —
g o O OO0+~ | OO+~ O0OO0O+~+— | OO+~ OO+rr+~ | OO0 —0O+— —
5 o O OO0 == = — 0000 = = e — OO0 rrrrrre—=| OO0 v+ «—
m [ O OOOOOOO | mrrrrrrcer | OOOO0O0OOO00D | ——c—c—— =+ —
= w O ODOOCOOO0 | OCOOOOOOD | mrrre=rrmr | —r o~ —
(=
= w O O0OOOOCOO0 | OOOOOOOO; OCOOOOOOO| OOOO0O0OOO
v201 <) —O~-~O0O~O~-0O| —O-O~O«~O
» 8001 — OO0~~~ O0OO0O+w+— | OO0 —0O—
4]
3 2001 o —Fr 0000 | m—-0O0O0O
[~
= anol - OoocooooqQ —— - - -
3201 — Oco0oooocoOCc| ocooooooo
S~
MV o
9535 g
R O ~NMITOLON| DODO~—ANMITW | ORNDDNO-—NDM | TWLWONOD QO —
RuIC - v e - = N NNN NANNNANNMOMM

R8 = repeat ~ 8/second

* Instruction class (CL.): S = single

1S : mute control
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Receiver and analogue memory

SAB3012

1BUS
code SAB3012 SAB2013 SAB2015
no.

0 basic set analogue basic set analogue -

1 mute/on mute/on display of mode (2,5 s)

2 off off mode reset

3 reserve A - -

4 on on display of mode (2,5 s)

5 on on search tuning up

6 reserve B — -

7 reserve C

8 - volume up -

9 - volume down -

10 - brightness up -

1" - brightness down -

12 - saturation up -

13 - saturation down -

14 - contrast up -

15 - contrast down -

16 on on station 16/0
17 on on mn
18 on on 2/2
19 on on 3/3
20 on on 4/4
21 on on 5/5
22 on on 6/6
23 on on 7/7
24 on on station 8/8
25 on on 9/9
26 on on 10/—
27 on on 1/-
28 on on 12/-
29 on on 13/—
30 on on 14/—
31 on on 15/—

January 1979
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Table 1. Specification of the IBUS-code (continued)

SAB3012

outputs

vo4d

xX X

804d

X X

J04d |

xX X

aodd

X X

9aNVY

o o

-_—_0 O — —

VANV |

o o

OO+ — «—

YIVYNY |

—

t

o
t

€IVYNV |

-1

-0

CIVYNY

-1

-0

N10A |

o

-1
-0

CASH

LASYH |

440 |

« 10 |

S

R2| 0
R2| 0

R8

R8

R8

S
S

R8

R8

instruction code

1

1

1

110[R2{0

1

0| R8

0| R8

1

0

1

1/0|R8

R8
0| R8

1

0|0/R2| 0

0/0iR8

0

1
1

1

0(0|R8

1
0/ 0| R8
01
1

00

1
1

1

1
1
1
1

10/0({0|R8

0]0{1

0/ 1{0|R8

0
1
1
1

1

1

0|0f0j0|S

00

0
0

1

EID|C|B

0/0j0]/0|0]|S

0/0/0{0

110/0/0
11001

0/0;1]0]1
1

1700
001

0{1/0/0/0|R8

0101

1

110]0(1

1

1

1

1

1
1

1

1

1

1
1
1

1

inputs

vo01

80071 |

0101

1
0j0/1]0}1

2001

1

0j0/0
1

110(0f1
0

1

aoson

1
1

0

0/0{0|1

0jo0|0j0j1}0

3001

1
1
1

110110
110
1

(1101110140101 1/ R8
0

i1

1

10{0{1/0/ 1|0

RSIGI/
IBUS
code

no.

32

33
34
35

36
37
38
39

40
41

42

43
44
45

46
47

48
49
50

55

56

58
59
60

61
62

63

single

* Instruction class (CL.): S

R2 = repeat = 2/second
R8 = repeat ~ 8/second

1S : mute control

X

: change of station counter
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Receiver and analogue memory

SAB3012

IBUS
code
no.

SAB3012

SAB2013

SAB2015

on
on
on
on
on
on

volume up
volume down
brightness up
brightness down
saturation up
saturation down
contrast up
contrast down

on
on
on
on

on

display on/off
store

channel mode
search tuning down
step station up

step station down
step channel up
step channel down
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SAB3012

IBUS outputs

Outputs DATA and DLEN are inverted.

Proper commands are available for the duration of a key operation as a single command or repeated
commands, in accordance with the sub-system requirements (see Table 1). The following output modes
are provided:

® Single command; e.g. digits.
® Repetition rate: 2/second; e.g. step functions.
® Repetition rate: 8/second; e.g. analogue functions.

The IBUS command is available at output DATA synchronous with the system clock; the word length
is 7 bits, one start bit and 6 data bits.

| |
a2 | & | ¢ | 5 | & | ¢ VI

|<—— command code bits ————————»

7279348

Fig. 4 Output waveforms of a command transmission.

Various word formats can be transmitted between the sub-systems, so it is necessary that each receiver
should carry out recognition of a word format. Word formats which do not correspond with the
requirements have no effect on the system. It is also necessary that all sub-systems which receive or
supply information to the BUS-line should check whether or not the BUS is occupied, if yes, the
output is delayed. Output DLEN acts as an input for this procedure. The output delay amounts to
7xtoLk = 112 us.
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Receiver and analogue memory SAB3012

Analogue memories

The SAB3012 contains four 63-step memories for analogue functions. The speed of stepping depends
upon the transmission rate of the remote control; e.g.:

infrared transmission: 115 ms/step.
ultrasonic transmission: 85 ms/step.

Stepping through the full range takes:

infrared transmission: 7,2 seconds.
ultrasonic transmission: 5,4 seconds.
When operating in the local mode, via inputs LOCA to LOCE, the stepping speed is 129 ms/step; 8,1
seconds for the full range.
The analogue values are represented by rectangular pulses of 1 kHz; the duty factor determines the
analogue values. The analogue voltage is available at the output of an externally connected low-pass
filter.
The command (0) ‘basic setting’ presets the analogue memory to a mid-position (29/63).
After switching-on the supply, the analogue memories are preset via input RESTI to position 29/63.
The volume control output (VOLU) is set LOW, respectively enabled by the toggle command mute (1).
The volume output will be set LOW for a short period Tg (see Fig. 5) by the following commands:
step 16 to 31.

station 1 to 16/0 to 9.
step 36 to 39; station step up/down and channel step up/down.

Muting will be reset by the following commands:

mute command (1).

volume up command (40); the volume output increases starting from LOW.
basic setting command (0).

OFF command (2).

In the standby mode, output OFF = HIGH, the analogue memories cannot be changed.

I
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SAB3012

key operation (local control)

signal RSIG!: word comparison effective
30ms (remote control)

debounce ﬂ’ |¢~A
time | I

T

vowu 7 //j \H
!

-— TS — —*—*—»,

DLEN U 7277998

Fig. 5 Timing diagram for muting at station and channel! selection.

RSIGI mode Ts
(from SAB3011)
infrared transmission 230 ms
ultrasonic transmission 170 ms
local operation 260 ms

Input/output OFF

OFF is the output of a flip-flop (ON/OFF-flag). If this output is LOW, the system is in the ON-mode;

if HIGH, the system is standby (OFF). The system is set to the standby mode by a reset at input RESTI.
Terminal OFF operates as an input in standby. Forcing to LOW (set time = 32 us) makes the chip
operational, e.g. switching on via a wiping contact on the mains switch.

Reserve outputs (RSV1 and RSV?2)

RSV 1 is the output of a flip-flop, which toggles after the proper received command reserve A {3). The
output is also set LOW by a reset at the input RESTI.

RSV 2 generates a single pulse by the command reserve B (6}; duration of the pulse:

RSIG! mode | Trsv2
{from SAB3011) ‘
So— infrared transmission 110 ms
— ultrasonic transmission 85 ms
Command reserve C (7) sets RSV2 HIGH with a duration of a key-down operation; error-free recept-
ion is assumed.
10 January 1979



Receiver and analogue memory SAB3012

Display of analogue values outputs (ANDA and ANDB)

Both outputs carry information concerning the changes in an analogue function. This information can
be used to control the display of the analogue function.
Some examples of display:

® Bar graphs with changing colour identification.

® Multiple bar graphs.

® Numerical display of the activated analogue function.
® Multiple numerical display of the analogue values.

- B3Rty o
! R —w
cick L -JHLMULT T

H et e e ——— —
ANALOGUE ¢ L— T~ L —

H -
ANDA L e

address codlng' of 7280078
analogue function

ANDB ': —t——-‘——”"-——- ————— I S—
)

Fig. 6 Output signals for display applications.
Analogue memory states:

analogue function ‘ ANDA | ANDB

VOLUME 0 0
ANAL2 0 1
ANAL3 1 0
ANAL4 1 1

Lt
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SAB3012

trigger
% HEF40138B ,__} volume (anal 1)
ANDA —v |D or— .

trigger

CP FF Do_ brightness (anal 2)

CLcK ———D

trigger

- contrast (anal 4)

trigger
saturation (anal 3)

[e]]

>
ANDB Dm
7277996

Fig. 7 Example of a circuit showing the generation of the analogue signals.

Internal station counter outputs (PRCA, PRCB, PRCC, PRCD)

By applying a HIGH level to inputs MOSAI and MOSBI, the outputs ANDA, ANDB, DATA and
DLEN are switched-over internally to the station counter.
The following arrangement has been made:

terminal station counter
ANDA PRCA
ANDB PRCB
DATA PRCC

— DLEN PRCD

— The station counter outputs are coded as shown in Table 1.

- If the station counter contains a command, the volume output (VOLU) is set LOW for a short period
(mute). The change of the station counter is obtained during the mute period (see Fig. 5).

12 January 1979



Receiver and analogue memory

SAB3012

data in RSIGI| 1
clock CLCKI 2
reset RESTlE

TEST| 4

.

CONT| 5

SATU| 6
analogue

outputs <

BRIG| 7

VOLU| 8

N

OFF| 9

- RSV1}10
auxiliary
outputs

RSV2 |11

Vppl12

SAB3012

7277999

23|LOCA
22{L0OCB
local

21jLoce > keyboard
20|LOCD
19| LOCE
18 | ANDB )

analogue display

signals

17 | ANDA
16 | DATA

IBUS information
15 |DLEN
14 | MOSBI

mode control
13 | MOSAI

Fig. 8 Pinning diagram.

RATINGS (Vgg = 0)

Limiting values in accordance with the Absolute Maximum System (1EC 134)

Supply voltage VpD max. 75 V
Input voltage 2 max. 15V
Input current l max. 10 mA
Negative input current | max. 10 mA C—
Output current la max. 10 mA -=-
Negative output current -lg max. 10 mA =
Power dissipation per output Pq max. 50 mwW
Total power dissipation per package Ptot max. 500 mW
Operating ambient temperature range Tamb —20to +70 °C
Storage temperature range Tstg —55 to + 1560 °C
January 1979 13



SAB3012

CHARACTERISTICS

Vgs =0; Tamb = 25 OC; unless otherwise specified

V\BD symbol | min. typ. max. conditions

Supply voltage I = 'Vpp 4,5 50 55 \
Supply current l 5 | Ih)>) - - 25 mA
Input leakage current 5 | IR - - 1 HA V| =-03t0o+10V
Input voltage LOW 5 | ViL -03 - 0,8 \%
Input voltage HIGH 5 Vg |35 - 10 V
Outputs DATA, DLEN, OFF,

RSV1,RSV2,ANDA,ANDB
Output voltage

open drain; LOW 5 | VoL — - 1 \" laL =2,5mA
Output voltage HIGH | 5 | VaH - - 15 \Y IaH = 20 pA
Outputs VOLU, BRIG, |

CONT, SATU
Output voltage

open drain; LOW 5 VaL - —~ 1 \ gL =6 mA
Output voltage HIGH | 5 VaH - - 15 \% lQH = 20 KA
Input OFF current ‘ :

set to standby mode 5 | IOoFF 15 - - mA | VoL — VaH
Clock frequency 5 | fcLek | 56,26 62,5 68,75 kHz
Duty factor 5 & 0,4 05 06 -
Input rise/fall time 5 Lt,; tf - - 1 us

14
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Receiver and analogue memory
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Receiver and analogue memory

-££019a.L Buisn 1noxd a1y dwe JaAedas ouosein L B4

V. % % V. § V.
LL0Z82¢ Hw ®~m =1
[3x] vcl=H
4dogg == UW zz =37 | |vrse Z1'0$/06€ = N
L . zz
M + :(andiu) 7 e2ep 110D
zZ10€8VS
191SY
V.
H 8 L 9 g v € z L
21 | +|1ewes
5'8¢ 4u — €eoLtaal mg
L'y a1 N
q . oL
: 6 ot m zL £l bl 51 ol
| _ I
Ju_ L dJu_L
%089 3z =
4 4 7
AZL+

W (January 1979 17







DEVELOPMENT SAMPLE DATA
This information is derved from development samples made available SAB3013

for evaluation. It does not form part of our data handbsok system and
does not necessarily imply that the device wiil go into production

6-FUNCTION ANALOGUE MEMORY; MICROCOMPUTER CONTROLLED

SAA SAB
7 |8
DLEN —4—
- b
REGISTER COMPARATOR |8 AnAL 1
BIT r~ ! M
cs 2 COUNTER
> >
1
| REGISTER COMPARATOR »—»———5 ANAL2
——1 Loy - 2 >
5 DATA
DATA
BUFFER Z I'T* RecisTer [T 14
REGISTER/ o 3 COMPARATOR #—— ANAL3
£
RECEIVER [—»f O ™
INTERMEDIATE * conTROL z
DATA MEMORY «—] 7. SN >
. 1
] P REGISTER COMPARATOR L3 anaLa
> 4 >—>|
T
COMPARATOR
> bt > 1 1
REGISTER COMPARATOR |++2 ANALS
t B 5 a
REFERENCE
COUNTER N |,
- = "
OSCILLATOR | REG?TER COMPARATOR [—+— ANAL6
ad =d
AUTOMATIC
RESET SAB3013
10 |3 2 g E
BUSY CLK  0SC Vss Vbo 7279614

Fig. 1 Block diagram.

Features

e 6-function analogue memory; D/A converter with 6-bit resolution.

® The output of the analogue values is pulse-width modulated with adjustable repetition rate
(max. 15 kHz).

® Microcomputer-adapted asynchronous serial interface for data input (CBUS).

® Parallel operation of up to four SAB3013 circuits is possible.

QUICK REFERENCE DATA

Supply voltage VbD typ. 5V
Operating ambient temperature range Tamb Oto+70 ©°C
Clock frequency feLk < 1 MHz
Quiescent current; Vpp =5 V; 10 =0; Tamp = 25 °C IpD typ. 35 mA

PACKAGE OUTLINE
16-lead DIL; plastic (SOT-382).

I
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SAB3013

I

GENERAL DESCRIPTION

The SAB3013 is designed to deliver analogue values in microcomputer-controlled television receivers
and radio receivers. The circuit comprises an analogue memory and D/A converter for 6 analogue
functions with a 6-bit resolution for each. The information for the analogue memory is transfered by
the microcomputer via an asynchronous serial data bus.

The SAB3013 accomplishes a word format recognition, so it is able to operate one common data bus
together with circuits having different word formats.

The data word of the microcomputer used for the SAB3013 consists of information for addressing the
appropriate SAB3013 circuit (2-bits), for addressing the analogue memories concerned (3-bits) and
processing of the wanted analogue value (6-bits). The address of the circuit is externally programmable
via two inputs. It is possible to address up to four SAB3013 circuits via one common bus.

The built-in oscillator can be used for a frequency between 30 kHz and 1 MHz. The analogue values
are generated as a pulse pattern with a repetition rate of fo /64 (max. 15,6 kHz at foLk = 1 MHz),
and the analogue values are determined by the ratio of the HIGH-time and the cycle time. A d.c.
voltage proportional to the analogue value is obtained by means of an external integration network
(low-pass filter).

OPERATION DESCRIPTION

The data input is achieved serially via the inputs DATA, DLEN and CLB. Clock pulses have to be
applied at input CLB for data processing at input DATA. Data processing is only possible when

DLEN = HIGH. Received data are only accepted by the intermediate data memory, when a transmission
is offered, which is required for the SAB3013:

® 12 clock pulses must be received at input CLB (word format control) during transmission (DLEN =
HIGH).

® The start-bit must be LOW.

® The system address bits must be A = SAA and B = SAB.

The data word for the SAB3013 consists of the following bits (see Fig. 2):

1 start-bit

2 system address bits (A and B)

3 address bits for selection of the wanted analogue memory
6 data bits for processing the analogue value

The acceptance in the intermediate data memory and processing to the analogue memory are caused
by a load pulse at input CLB (DLEN = LOW). Ouput BUSY = LOW during the transfer time (tgysy is
max. 64 x tc k).
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6-function analogue memory; microcomputer controlled J L SAB3013

DANVIFLE UATA

DEVELUFNVIEN I

DLEN H |
L —
load pulse
~
as v MUy
L o
— I‘— t>0 — 1“‘ t>0
start-
H "
A B ]LSB MSB!LSB mMSB
BUSY M ] [~
t system memory ‘ analogue value - ‘;U—;Y"‘
address address
7279613

Fig. 2 Waveforms showing a CBUS transmission.

Address inputs (SAA, SAB)

The address of the SAB3013 is programmed at the inputs SAA and SAB. These inputs must be
externally wired HIGH or LOW; they may not be left disconnected.

Oscillator inputs (CLK, OSC)

The oscillator frequency is determined by the external circuitry to the terminals CLK and OSC as shown
in Fig. 3. Instead of this circuitry an externally generated oscillator signal can be connected to input
CLK.

SAB3013
CLK 0OSC
3 2
R

C For fcLk = 1 MHz: R =27 k§2; C=27 pF.

; 7279612

Fig. 3 Application advice for the oscillator.

Analogue outputs (ANAL1 to ANAL6)

The analogue values are generated as a pulse pattern with a repetition rate of fo| /64 at the outputs
ANAL1 to ANALBG. The analogue value is determined by the ratio of the HIGH-time and the cycle time
(values between 1/64 and 64/64 can be obtained).

Reset
The circuit generates internally a reset-cycle with a duration of one clock cycle after switching on the

supply, providing that the interruption of the supply was not longer than 25 us. All analogue memories
are set to 50% (analogue value 32/64) after the reset-cycle.
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SAB3013

le] ] 5] 5] (8] 5] [&] [s]

ANAL1
ANAL?2
ANAL3
ANAL4
ANALS
ANALB
BUSY

Vbp

7279611

Fig. 4 Pinning diagram.

PINNING

1 Vss negative supply (0 V)

9 VbD positive supply

4 cLB asynchronous clock pulse i

5 DATA data input CBUS
6 DLEN data line enable input J

7 SAA | ‘

8 SAB [ address inputs

2 0SsC oscillator output

3 CLK oscillator input (Schmitt-trigger)
16 ANAL1

15 ANAL2

14 ANAL3 nalogue outputs

13 ANALg | 2209 P

12 ANALS

11 ANAL6

10 BUSY output
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6-function analogue memory; microcomputer controlled

DEVELOPMENT SAMPLE DATA

RATINGS
Limiting values in accordance to the Absolute Maximum System (IEC 134)
Supply voltage range VbD -0,3to+15 V
Input voltage range 7 -03to+15 V
Input current E 0] max. 100 pA
Output current tlg max. 10 mA
Power dissipation per output Po max. mwW
Total power dissipation per package Ptot max. mW
Operating ambient temperature range Tamb 0to+70 ©C
Storage temperature range TStg —10to +85 ©C
CHARACTERISTICS
Vgs = 0; Tamp = 0 to + 70 OC; unless otherwise specified
V\E/)D symbol t min.  typ. max. conditions
Supply voltage VbD ‘: 4,5 5 55 V |'
Supply current 5 DD ‘ — - 35 mA i
Inputs DATA, CLB, ‘ |
DLEN, SAA, SAB ! i
Input voltage LOW 5 ViL =03 - 08V | |
Input voltage HIGH | & Vi | 35 - 12V |
Input leakage current | 5 ! IR " - - 1T A | Vi=-03to+12V |
Outputs ANALT to ; ! |
ANALS; BUSY ‘ ‘
(open drain) | |
Output voltage LOW 5 | VoL - TV lg=6mA 1
Output leakage current | 6 | IqR R - 20 WA | VQu=15V 5
Input CLK | ! | |
Input leakage current | 5 IR < - ~ TwA | V=-03t012V
Clock frequency ' 5 | fok 003 - 1 MHz |
Inputs DATA, DLEN, |
CLB 1 I
Pulse duration HIGH 5 } tWH 400 - - ns 1
; Pulse duration LOW 5 1, twi 400 - - ns | i
Input frequency CLB 5 | fcLe o - 1 MHz 1
Input rise/fall time 5 “ te tf — — 1 us 1
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DEVELOPMENT SAMPLE DATA
This information is derived from development sampies made available SAB3017

for evaluation. It does not form part of our data handbook system and
does not necessarily imply that the device will go into production

IBUS SUB-SYSTEM INTERFACE

Voo  Vss
|10 |1
SAB3017 9
18 «* —1— ENQ
CLCK > )l
BATA - > IBUS RECEIVER +
— 5
DLEN > RESET
I 11¢¢¢d ! !
INTERMEDIATE 16
MEMORY <+>+— [A
FLIP-FLOP 15 —
PLA OUTPUT > LB
> STAGES _
<+ 14 LC
305
»>- CONTROL MASK
PROGRAMMABLE 2
{ 1 |
IEEREA Y
7(8]11]2]3]4 17
PF I PD I PB VP ; i
PE  PC  PA Fig. 1 Block diagram. 7279616
Features

® Parallel output (6-bits) of the serial IBUS information for external decoding of 64 commands.

® Five additional outputs can be addressed by internally decoded commands. The selection of these
commands is mask-programmable.

® Four different functions can be selected at the decoded outputs: D flip-flop (latch), RS flip-flop,
T flip-flop (toggle) or an output pulse.

® |t is possible to activate the decoded outputs by presetting each output.

® Eight different preset codes (sub-system addresses) are programmable with external diodes (max.
3 diodes).

QUICK REFERENCE DATA

Supply voltage Vbp typ. 5V
Operating ambient temperature range Tamb 0to +70 °C
Clock frequency fcLek typ. 62,6 kHz
Supply current; Vpp =5 V; Tamp = 25 °C Ipp typ. 14 mA

PACKAGE OUTLINE
18-lead DIL; plastic (SOT-102A).

T
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SAB3017

GENERAL DESCRIPTION

The SAB3017 enables customized systems with parallel inputs to be driven by our remote control system
via the serial instruction bus (IBUS), which can be obtained from the remote control receiver circuit
(see Fig. 2). Only three signal lines are necessary for the electrical connections to the TV or radio set.

IBUS

to other
systems

REMOTE
LOCAL CONTROL

CONTROL RECEIVER

SAB3022 SAB3017 SAB3017

o || T T

SYSTEM 1 SYSTEM 2

MAIN SET

//

REMOTE
CONTROL 7279618
SAB3011

Fig. 2 Customized systems controlled by our remote control system.

The SAB3017 checks the running instruction on the IBUS on format length and transmission errors.
This is an important feature, because the signal lines can be used for other data formats. Output VP
generates a LOW pulse after a valid 1BUS transmission. The last valid 6-bit IBUS information is
available in parallel at outputs PA to PF; thus up to 64 commands can be decoded by using external
logical circuitry.

The SAB3017 also comprises five flip-flop outputs LA to LE, which are mask-programmable. The
operation mode of each output is also programmable; D flip-flop (latch), RS flip-flop, T flip-flop
(toggle), or a single output pulse are possible. Two internal control signals are available for controlling
these functions. The jeining of these control signals into a single command or a group of commands is
also set by a mask-programmable command decoder. The use of peripheral command decoding is not
necessary in simple systems for suitable choice of the functions and the associated commands at these
outputs; the SAB3017 can directly take-over the control of these systems.
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1BUS sub-system interface SAB3017

SANFLE DAITA
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The system connected to the SAB3017 can be operated by choice, direct or after addressing by a

preset code. With the use of external diodes (max. 3 diodes) the circuit is programmable to be addressed
by a preset code. One out of eight preset IBUS codes (code no. 56 to 63) can be chosen. The sub-
system is only activated when receiving this preset code, e.g. that special sub-system is enabled for
reception and transmission of further commands; systems with the other programmed preset codes

are disabled simultaneously. All following commands are only executed in the addressed system until

a new preset code is received.

Output ENQ controls the following circuits of the system; ENQ is LOW when the system is enabled
and HIGH when disabled. In this way 56 commands are available for controlling the main set and for
each sub-system; 8 further commands are reserved for addressing max. 8 sub-systems.

The circuit can also be used without any bus enable addressing. In this case ENQ must be connected to
a LOW level (ground) and the circuit is always in the enabled state.

OPERATION DESCRIPTION

Inputs (CLCK, DLEN, DATA)

The IBUS signals CLCK, DLEN and DATA are in general common bus-lines for all sub-systems for
reception or transmission of commands. The SAB3017 is an 1BUS receiving circuit. An IBUS
information is transmitted by an IBUS transmitter (e.g. SAB3022) synchronously with the system
clock (62,5 kHz) and serially via the DATA line; DLEN is HIGH during transmission. The timing of the
IBUS transmission is shown in Fig. 4.

Outputs (PA, PB, PC, PD, PE, PF and VP)

The latest IBUS information received is available in parallel at the intermediate memory outputs PA to
PF. This is independent of whether the circuit is enabled or not. The terminals PA, PB and PC act as
inputs to preset the address (preset code) for this circuit during the IBUS transmission. The preset code
for enabling is determined by a connected (0) or not connected (1) diode between the terminals PA, PB,
PC and DLEN as given in the following table; an example of diode connection is given in Fig. 3.

Table 1. Connection of diodes for the preset codes; O = diode, 1 = no diode.

enabling by PC PB PA

preset code no.
56 0 0 0
57 0 0 1
58 0 1 0
59 0 1 1
60 1 0 0
61 1 0 1
62 1 1 0
63 1 1 1

I
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SAB3017

+5V * +5V
1
10 1 _
CLCK 18 16 LA
15 LB
DATA 6 14 e
SAB3017 -
DLEN 5 13 LD
12 LE
VP 17 9 ENQ
7 8 11 2 3 4
N I +5V
{9 —-
{1
©] p—g
{1
1
-
7279617

PF PE PD PC PB PA

Fig. 3 Example of diode connection for enabling by preset code no 60.

The terminals PA, PB and PC again act as outputs after a valid IBUS transmission. After a pulse at VP
the new IBUS information is available at the terminals PA to PF untill a new IBUS transmission
follows (see Fig. 4). The outputs PA to PF and also VP are open drain outputs, so they need external
pull-up resistors.

Input/output (ENQ)
Output ENQ = LOW: circuit is enabled; ENQ = HIGH: circuit is disabled. The output ENQ is enahled

after reception of a preset code which is determined by the diode connection as given in Table 1. It is
disabled after reception of one of the other seven preset codes; this is done in case another sub-system
is addressed, or after reception of the IBUS code numbers 2 or 4, which are used to address the main

set. For timing of ENQ see Fig. 4.

Terminal ENQ also operates as an input. The circuit is enabled by applying LOW pulses
(T >2x Teck) externally and it is continuously in the enabled state when ENQ is connected to ground.
Terminal ENQ has an open drain output stage, so it needs an external pull-up resistor.
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IBUS sub-system interface J t SAB3017

IBUSD_LENS_—[ [
i I A I 77

g
=
>
i
(@]
O
mi
-

H
PA.PB,PC ' X A A
— - output output
ing as inputs old value new value

PD,PE,PF D {

old value new value

@ 1

J— H
ENG | A
— H
x X
— Qn Qn+1
LX (pulse . H
operation) | m
7279619

Fig. 4 Timing diagram for the output signals.

The operation mode of these outputs is determined by an internal mask-programmable command
decoder (see Table 2).

Table 3 shows the mode of the mask-programmed output stages for the standard version SAB3017A.
The signals LA to LE can only be changed when the circuit is in the enabled state (ENQ = LOW). For
each single output, the commands x or x and y determine the addressed output.

A group of commands can be specified for x and y, which have a common bit pattern.

The outputs LA to LE are open drain outputs, so they need external pull-up resistors.

Terminals LA to LE also operate as inputs: for the functions m = D, T or RS, they can be set LOW by
applying a LOW pulse (T > 2 x T ck) externally.

Reset

The SAB3017 automatically iniiatgf_a rese_t.cycle after switching on the supply. The outputs PA to
PF are then LOW; the outputs VP, LA to LE and ENQ are then HIGH.

il

May 1979



SAB3017

Table 2. Possible functions at the outputs LA to LE.

operation mode circuit enabled (ENQ = 0) circuit is disabled
m output is output is (ENQ=1)
set (LOW) reset (HIGH)
by by
D =latch command x all other commands HIGHl
except X

T  =toggle command x command x latest state is maintained
RS = set/reset command x command y latest state is maintained
P =pulse LOW pulse, initiated by command x HIGH, no pulse

Table 3. Decoded outputs for the standard version SAB3017A.

IBUS outputs PA to PF TA B TC (1) LE

code
no. F E D C B A |Qyq|m Qp+t | m O_,n_ﬂ m | Qu4q [Mm [ Qpeq | M
14 0o 0 1 1 1 0 Qp 1 Qp 0 P 1
15 0 0 1 1 1 1 Qp 1 Qp 1 0 P
16 0 1 0o 0 O O Qp 1 1 RS 1 1
17 0 1 0O 0 0 1 Qn 1 1 RS 1 1
i8 0o 1 0 0 1 0 Qp i 1 RS 1 1
19 0 1 0o 0 1 1 Qp 1 1 RS 1 1
20 o 1 0 1 0 0 Qp 1 1 RS 1 1
21 0 1 0o 1 0 1 Q, 1 1 RS 1 1
22 0o 1 0 1 1 0 Qp 1 1 RS 1 1
23 0 1 o 1 1 1 Qp 0 D 1 RS| 1 1
32 1 6 0 0O 0 O Q, |T 1 Q, 1 1
45 1 1 0o 1 1 0 Q, 1 0 RS 1 1

further; X X X X X X Qn 1 Qy, 1 1
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IBUS sub-system interface

SAB3017

NIV e mrs v N g

—— kN IV E— Y

PINNING

1 Vss
10 Vpbp
5 DLEN
6 DATA
18 CLCK
4 PA

3 PB

2 PC

1 PD

8 PE

7 PF
16 LA
15 B
14 LC
13 [T
12 LE

9 EN
17 VP

DLEN | 5 SAB3017

=l s el 2] [a] 18] [5] ]
ol

Zﬁﬂ Vbp

7279615

Fig. 5 Pinning diagram.

negative supply (0 V)
positive supply

data line enable input
data input
clock input

address inputs

parallel data outputs

decode outputs/set inputs (LOW)

enable input/output

data valid — pulse output

it
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RATINGS (Vgs = 0)

Limiting values in accordance with the Absolute Maximum System (I1EC 134)

Supply voltage range VpD -03to+7,5 V
Input voltage range V) —03to +15 V
Output voltage range Va Oto +15 V
Input current £, max. 10 mA
Output current tlg max. 10 mA
Power dissipation per output Pa max. 50 mW
Total power dissipation per package Ptot max. 300 mW
Operating ambient temperature range Tamb 0to +70 °C
Storage temperature range Tstg —55 to +150 OC
CHARACTERISTICS
Vgs = 0; Tamb = 0 to +70 OC; unless otherwise specified
V\l/)D symbol | min. typ. max conditions

Supply voltage - VpDp 4,5 5 55 V

Supply current 5 DD - 14 - mA

Input voltage LOW 5 ViL -0,3 - 12V

Input voltage HIGH 5 ViH 3,5 - 15 V

Input leakage current 5 IR - - 1 HA Vi=-03to+15V

Output voltage LOW 5 VaL - - 1V I = 1 mA; open drain

Output leakage current 5 IR - - 20 puA Vq =15V (HIGH)

Clock frequency 5 foLek 10 625 70 kHz

Input rise/fall times 5 Tt - — 1 us
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples made available
for evaluation. It does not form part of our data handbook system and
does not necessarily imply that the device will go into production

J ‘ SAB3022

RECEIVER AND ANALOGUE MEMORY

Vss Vbb DLEN DATA
|24 J12 13 14
! |
AUTOMATIC RESET |—»
—| OUTPUT CONTROL
1 4 MopEp
RSIGI — DECODER T
> :; PRGA
2 PRGB
CLCK —1— —> STATION MEMORY 16 -
PRGC
J > 12 pRGD
Loca 234 » [ .
Locs g"; > vowy
Locc ENCODER > ANAL2
Loop 20, CONTROL '—>| ANALOGUE MEMORY [ 16 "'\ 3
Loce -3 5 ANAL4
»
v v v
9 10 |11 |3 7274914.1
RSVA | RSVD
OFF RSVB
Fig. 1 Block diagram; infrared receiver.
Features

® Receiver for 2 x 64 commands. 6 + 1 bit code word (selectable).
® Four 63-step analogue memories with D/A converter; basic setting 50% (31/64): VOLU 30% (19/64)

or 50% (31/64).

115 ms/step; 7,3 s/63 steps.
ON/OFF (standby) output.

Serial instruction output (IBUS).
High security against interference.

commands (8/second).
® Outputs for sub-systems.

QUICK REFERENCE DATA

Short response time (speed for altering the analogue memories):

The output signals of the station memory and the IBUS commands are available simultaneously.
Inputs for local operation via diode-encoded keys; up to 31 commands; mask-programmable.
Various repetition rates at the IBUS for single commands, step commands (2/second) and analogue

Supply voltage
Operating ambient temperature range

Clock frequency
Supply current at Vpp =5 V; Tamp = 25 °C

Vbbp typ. 5V

Tamb Oto+70 °C
fcLek 62,5 kHz
Ipp typ. 20 mA

PACKAGE OUTLINE
24-lead DIL; plastic (SOT-101A).

T
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SAB3022

GENERAL DESCRIPTION

The circuit is implemented in N-channel MOS technology. Serial data is derived from the transmitter

SAB3011 in remote or extended local operation mode. This data is applied to the RSIGI input, where it

is checked and decoded and serially applied as commands to the IBUS. Some commands are also used

internally for control of 4 analogue functions and the station memory. Moreover, the circuit has avail-

able an input/output for the ON/OFF function, three auxiliary outputs for reserve commands, each

containing the station-change signal and a sub-system identification signal. For local operation, five

inputs are available, via which 31 different commands are paraliel addressable (can be chosen by mask-

programming).

Special features:

® Serial output for 64 commands.

® Universal control functions for sub-systems, e.g. tuning systems, Teletext, Viewdata, videogames,
clock with addressable memory, etc.

—» ® After addressing a sub-system, the analogue functions and the reserve functions remain available.

® Parallel station outputs.

OPERATION DESCRIPTION

Remote control data input (RSIGI)

Serial data is derived from the transmitter in remote or local operation mode. This data is applied to
the RSIGI input (see Fig. 2), where it is checked and decoded. The instruction bus (IBUS) is then
enabled and an output operation takes place.

Response time for infrared operation: = 110 ms.

The following tests are carried out for each signal or signal group:

® Dead-time, (time between two pulses).

® Word separation.

® Bit counting.

® Word comparison.

Signals which do not come within the zero or one ‘window’, restart the input detection procedure. The
commands are transmitted as 7-bit words (1 start bit, 6 data bits). The system will accept leading ‘0’
command (start bit S = 0) for RSVD = HIGH and leading ‘1" commands (S = 1) for RSVD = LOW.

Table 1 shows the IBUS-codes.

infrared

zero time one time
operation mode

|
|

(tp) (tp) ] atic -
5, 1ms* 1ms 72ms+1ms IRA (wide window)
51ms+0,13ms | 7,2ms*0,13 ms IRB (narrow window)

—= 1p

-

ID 72793471

tp = 1,1ms

Fig. 2 Specification of the timing of the input signal.
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Receiver and analogue memory SAB3022

Local keyboard inputs (LOCA, LOCB, LOCC, LOCD and LOCE)

Up to 31 commands (see Table 2) for local control are possible by addressing these 5 inputs from a
binary encoded keyboard. The inputs are drawn internally to Vpp at standby. Out of the 64 com-
mands 31 can be stored in the mask-programmable ROM with the desired key addresses. This ROM
can be chosen by the user. The ROM of the standard version SAB30228 (see Table 2) is programmed
by the manufacturer. A keyboard input (local control) overrides the remote control commands at
input RSIGI (from SAB3011). Current IBUS output data is completely stopped.

. (—= key down F;key up I-—-»key down
!
1111

toca totoce LA ___ Ll
| 16 l«bouncing time debounce _| 16 |o_
ms singl time ms
gle command
v
HLEN | L™ u IU
|
e 232 >ta—n T — Tg —  le-232-w 728007
ms ms

Repetition rate: 2/second x TR =516 ms
8/second x TR = 129 ms

Fig. 3 Relationship between key operation and command output.

HHifl

February 1979

3



SAB3022

Table 1. Specifications of the IBUS-code (continued on next page).
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Receiver and analogue memory
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SAB3022

Table 2. Allocation of local command codes for the standard version (SAB3022B).

I1BUS local control inputs command valid
code for DICS system
no. LOCE LOCD LOCC LOCB LOCA
1 1 1 1 1 no command
36 1 1 1 1 0 step station up
33 1 1 1 0 1 store
1 1 1 1 0 0 mute
5 1 1 0 1 1 search up/on
38 1 1 0 1 0 step channe! up
40 1 1 0 0 1 volume up
41 1 1 0 0 0 volume down
4 1 0 1 1 1 display short
32 1 0 1 1 0 display on/off
42 1 0 1 0 1 ANAL 2 up
43 1 0 1 0 0 ANAL 2 down
44 1 0 0 1 1 ANAL 3 up
45 1 0 0 1 0 ANAL 3 down
39 1 0 0 0 1 step channel down
34 B 0 0 0 0 channel mode
37 0 1 1 1 1 step station down
2 0 1 1 1 0 OFF
48 0 1 1 0 1 —
49 0 1 1 0 0 —
46 0 1 0 1 1 ANAL 4 up
47 0 1 0 1 0 ANAL 4 down
50 0 1 0 0 1 —
56 0 1 0 0 0 reserved
0 0 0 1 1 1 basic set analogue
6 0 0 1 1 0 reserve B
7 0 0 1 0 1 reserve C
57 0 0 1 0 0 reserved
58 0 0 0 1 1 reserved
17 0 0 0 1 0 station 1
35 0 0 0 0 1 search down
59 0 0 0 0 0 reserved
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Receiver and analogue memory SAB3022
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IBUS outputs
Outputs DATA and DLEN are inverted.
Correctly received commands are available for the duration of a key operation as a single command or

as repeated commands, in accordance with the sub-system requirements (see Table 1). The following
output modes are provided:

® Single command; e.g. digits.
® Repetition rate: 2/second; e.g. step functions.
® Repetition rate: 8/second; e.g. analogue functions.

The IBUS command is available at output DATA synchronous with the system clock; the word length
is 7 bits, one start bit and 6 data bits.

Qseeoe | a2 [ 8 [ ¢ [ 5 [ € | ¢

{¢———— command code bits ————————»

7279348

Fig. 4 Output waveforms of a command transmission.

Various word formats can be transmitted between the sub-systems, so it is necessary that each receiver
should carry out recognition of a word format. Word formats which do not correspond with the re-
quirements have no effect on the system. It is also necessary that all sub-systems which receive or
supply information to the BUS-line should check whether or not the BUS is occupied, if yes, the out-
put is delayed. Output DLEN acts as an input for this procedure. The output delay amounts to 32 x

tcLck =512 ps.
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SAB3022

Analogue memories

The SAB3022 contains four 64-step memories for analogue functions. The speed of stepping is
115 ms/step.

Stepping through the full range takes: 7,3 seconds.

When operating in the local mode, via inputs LOCA to LOCE, the stepping speed becomes 129 ms/step;
8,2 seconds for the full range.

The output waveform of the analogue values is pulse-width modulated and has a repetition rate of
approximately 2 kHz; the duty factor determines the analogue values. The analogue voltage is available
at the output of an externally connected low-pass filter.

By the command (0) 'basic setting’ and after switching-on the supply, the analogue memories (ANAL 2,
ANAL 3 and ANAL 4) are preset to a mid-position (31/64 in the standard version). The VOLU memory
is set to 30% in the standard version, after switching-on the supply (set to 50% and/or set to normal by
command 0 can be obtained by mask-programming).

The volume control output (VOLU) is set LOW when, by a mute command (1), the flip-flop is set.
The volume output will be set LOW for Tg = 200 ms (see Fig. 5) when the station is changed by the
following commands (only if MODEP = HIGH):

16 to 31 (station 1 to 16).

36 and 37 (step station up/down).

The flip-flop will be reset by the following commands:
mute command (1).
volume up command (40); the volume output increases from LOW.
basic setting command (0) ; if chosen by mask-programming.
OFF command (2).

In the standby mode, output OFF = HIGH, the analogue memories cannot be changed. The output
VOLU = LOW, independent of memory values.
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Receiver and analogue memory SAB3022

MV el WML

e VNS IV N

key operation; bouncing time finished (32 ms)
‘ signal RSIGI valid

Tg |
T |
OPDV (internally) I ’ N 1
|
voLu 7 i
—.‘<—1,5ms—> <%16us
DLEN

PRG X

RSVD [ 7274963

Fig. 5 Timing diagram for muting at station and channel selection.

RSIG! mode T
(from SAB3011) S
1

infrared transmission 200 ms
local operation I 260 ms

input/output OFF

OFF is the output of a flip-flop (ON/OFF-flag). If this output is LOW, the system is in the ON-mode,
if HIGH, the system is in the standby mode. The system is set to the standby mode by switching-on
the supply or using the command OFF. Terminal OF F operates as an input and allows setting of the
flip-flop to the on-state e.g. switching on via a wiping contact on the mains switch, while OFF is forced
to Vgg for at least two clock cycles. The flip-flop can be set LOW = ON by a number of commands
(see Table 1).

Reserve outputs (RSVA, RSVB and RSVD)

RSVA is the output of a flip-flop which changes its state after each RESERVE A command (3).
RSVB provides a single positive pulse for 1 ms upon receipt of a RESERVE B command (6).

A RESERVE C command (7) generates a HIGH level on the RSVE output for as long as the command
is received, with a minimum of 100 ms (error-free reception assumed).

The function of the RSVD output depends upon the use of the MODEP output. If MODEP is LOW,
the RSVD output is LOW as long as the RESERVE D command (8) is received, with a minimum of
100 ms.

If MODEP = HIGH, a LOW pulse appears on the RSV D output during a change of the station

memory contents by the commands 16 to 31, 36 and 37 (see also Figs 5 and 6).

RSVD can also be used as an input: if it is connected to ground (Vgg), the circuit will expect to receive
remote commands with a leading one in place of a leading zero.

February 1979



SAB3022

(@) (2)
opPDV ‘ V‘
(internally) —-rI ﬂ —_— - _L_.__
Ts/2
DLEN U U U_" - U
— I<— 1,536 ms

RSVA (3]
command 3 --—X - -
— L” 512 us
MODEP, OFF - —_——

(H+=L) —_——

OFF
(H=L)

— <+— 1,024 ms
RSVB ]
command 6 —r_— _——
—-—‘ -—1,024ms

RSVB (4) - _——L
command 7
>TS/2

f
RSVD __l only for RSVB
command 8

RSVD ‘

station —] ] -

change 7274962

(1) Key down; bouncing time finished; signal RSIGI: word comparison effective.

(2) Key up; bouncing time finished; signal RSIGI: word comparison uneffective, or the time-window
has been exceeded.

(3) For SAB3032: RSVF, command 10.
(4) For SAB3032: RSVE, command 9.

Fig. 8 Timing diagram for some outputs; foreok =626 kHz.

(5592
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Receiver and analogue memory SAB3022

DEVELOPMENT SAMPLE DAITA

Station memory outputs (PRGA, PRGB, PRGC, PRGD and MODEP)
The station memory outputs are coded as shown in Table 1.

These are the outputs of a 4-bit station memory, the content of which is changed by commands
16 to 31 (station 1 to 16) or commands 36 and 37 (step station up/down). A step station command
(36 and 37) in the standby mode switches the system into the ON-mode without station alteration.

The MODEP terminal indicates whether a sub-system is selected (MODEP = LOW) or not (MODEP =
HIGH). A sub-system is selected by the commands 56 to 63. When a sub-system is selected, or when

MODEP is switched LOW externally, the commands 16 to 31, 36 and 37 do not influence the station
memory contents. Output VOLU is not mute controlled and RSVD delivers no station change signal,
and can only be influenced by command 8 (reserve D).

At commands 2 (OFF), 4 (on) and after switching on the supply voltage, the circuit is in the MODEP =
HIGH state, meaning the station memory can be addressed.

When the SAB3022 is used in the DICS (Digital Channel Selection) system, MODEP should be switched
LOW externally, to avoid unwanted muting during input of digits.

The step station cycle is reduced from 16 to 12 stations, if PRGD is connected to ground (Vgg).

Standby state

The SAB3022 has a built-in reset circuit. After switching on the supply voltage, the next two clock
cycles will reset the circuit into the standby mode.
The circuit will be in the following operating states:

1. VOLU = LOW.
2. Analogue memories are set to 50%; VOLU is set to 30% (for the standard version).
3. Station memory is at station 1.

4. OFF = HIGH.

5. Mute-flag is not set.

6. All reserve outputs (except RSVD) are LOW.

7. MODEP = HIGH.

Programming of modes using outputs as inputs

Several outputs can be used as inputs (MODEP, RSVD, PRGD), for programming other operating
modes. This can be obtained in 2 ways:

1. By means of a connection to ground (Vgg). In this case the output signal is not available.
2. By means of a bipolar transistor in a common emitter circuit which clamps the output level at
VBE (see Fig. 6). The output signal is available with reversed polarity at the collector cf the transistor.

S
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SAB3022

—V
Voo 1N oD R2

input / Q
stage

output II N
stage "‘1
Vss

VBEl

7274913

Fig. 6 Clamping the output voltage to VgE.
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Receiver and analogue memory

SAB3022

data in RSIGI | 1 [24] Vss
clock cLek [2 23] Loca
reserve D RSVD | 3 E LoOCB
sub-system local
display MODEP E E Loce ? keyboard
ANAL4 [5 20] Loco
ANAL3 [6 19] Loce
analogue SAB3022
outputs
ANAL2 [7 18] PRGB )
C
E VOLU | 8 17| PRGA station
N > memory
3 OFF |9 16| PRGC outputs
i
_ reserve A RVSA |10 15] PRGD )
>
C reserve B/C RVSB |11 E DATA
P , i
IBUS information
- VDD |12 E DLEN J
> —
4 7282021
>
-
Fig. 7 Pinning diagram.
p) 9 g diag
J
1 RATINGS (Vgg =0)
>
] Limiting values in accordance with the Absolute Maximum System (IEC 134)
h| Supply voltage VbD max 75 V
Input voltage 7 max 15 V
Input current I max. 10 mA
Negative input current el max 10 mA —
Output current o max 10 mA =
Negative output current ~lg max 10 mA -_—
Power dissipation per output Pa max. 50 mwW
Total power dissipation per package Ptot max. 500 mw
Operating ambient temperature range Tamb —20to +70 ©C
Storage temperature range Tstg —55to + 150 ©C
February 1979 13



SAB3022 J l

CHARACTERISTICS

Vss = 0; Tamb = 25 ©C; unless otherwise specified

T

V[\)/D symbol | min.  typ. max. conditions

Supply voltage - Vbp 4,5 5,0 55 V
Supply current 5 IpD - - 25 mA
Input voltage LOW 5 ViL -0,3 - 1,2 V
Input voltage HIGH 5 ViH 3,5 - 15 \%
Input leakage current i

RSIGI, CLCK I'5 IR - - 1 MA | V=-03to+10V
Input current LOW

LOCA to LOCE, i

OFF, DLEN 5 =L - - 100 uA V=0
Outputs OFF, RSVA, RSVB,

RSVD, MODEP, PRGA to

PRGD
Output voltage LOW 5 VaL - — 08 V lQL=1mA
Output current HIGH 5 lan | - - 20 KA VQH =15V
Outputs DATK, DLEN ‘\
Output voltage LOW VaL - - 08 V laL=2mA
Output current HIGH laH - - 20 uA VQH=15V
Outputs VOLU, ANAL2

ANAL3, ANAL4
Output voltage LOW 5 VaL - - 1 \ loL =4 mA
Output current HIGH | 5 | lgn - - 20 wA | Vgu=15V
Outputs RSVA, RSVD, |
| MODEP, OFF, PRGD !
{ Output voitage HIGH \ 5 | VaH 35 - 15V Q>0
‘ Input OFF current |

during standby setting i 5 lOFF 15 - — mA | VoL~ VaH
Clock frequency | 5 fcLck | 56,25 62,5 68,75 kHz
Duty factor { 5 6 04 05 06
I'tnput rise/fall time 5 te; tf — - 1 us

14
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Receiver and analogue memory
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does not necessarily imply that the device will go into production

DEVELOPMENT SAMPLE DATA
This information is derived from development samples made available SA83024
for evaluation. It does not form part of our data handbook system and

COMPUTER INTERFACE FOR TUNING SYSTEMS (CITUS)

+256 TUNER ﬂ

CURRENT
INTEGRATOR

if. ——9g afc.
FDN|FUP

AFCON {14 [15 [16

QRZ 16
L 3 TUNING HOLD

4? A OSCILLATOR —— CONTROL

MHz  0OSC

cLo W_‘_J } 4

CLOCK ZERO
CONTROL DETECTOR

{ 2 TUCL

PRESETTABLE TUNING

WINDOW
—— COUNTER & ™A

(TUNING) HOLD RANGE | |
4 CONTROL T™B

R - L+ PRESETTABLE
> GATE > COUNTER
{(FREQUENCY)

}

I— > DATA LATCH

BUS

caus ;"} CONTROL 4 SAB3024
& CHECK

CLB (6)

DLEN (7) L o DATA SHIFT

DATA (8) 1 v REGISTER

‘“— FDIV

oI

Vpp  Vss 7279625

Fig. 1 Block diagram.

The circuit comprises the following:

® CBUS receiver with an 18-bit shift register, BUS control, an 18-bit latch for storing the frequency
information.

® A 14-bit presettable frequency counter to measure the incoming frequency at FDIV.

® Tuning control with tuning counter; zero detection; control of tuning windows and hold ranges.

® An on-chip crystal oscillator and power on reset.

® A.F.C. is not necessary because of the accuracy of 62,5 kHz for the frequency measurement.

PACKAGE OUTLINE 16-lead DIL; plastic (SOT-382).

i
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SAB3024

GENERAL DESCRIPTION

The SAB3024 accepts commands from the microcomputer via the CBUS and performs the functions
associated with frequency-locked loop digital tuning. Receiver tuning data is transmitted from the
microcomputer, via the CBUS, as 18-bit words which are loaded into the data shift register. Shortly
after the end of each word, the data, if valid, is loaded into the data latch.

The 14 most significant bits of the data word define the required frequency and are loaded into the
frequency counter. The cycles of the tuner local oscillator waveform (divided by 256) at the FDIV
input then decrement the frequency counter during a 4096 us measuring period. The content of the
frequency counter at the end of this geridd defines the tuning error as follows:

— counter has passed zero: frequency too high,

-- counter has not reached zero: frequency too low,

— counter contents zero: frequency correct.

The remaining content of the frequency counter is loaded into the tuning counter which is decremented
to zero. The period during which the tuning counter runs is therefore proportional to the extent of the
necessary frequency correction. The tuning control, in conjunction with an external circuit, generates
FUP (increase frequency) or FDN (decrease frequency) pulses with a duration equal to the running
time of the tuning counter. If the counter content was zero, neither FUP or FDN pulses are generated
but the AFCON output is set HIGH to switch on the a.f.c. to the tuner, thereby allowing the tuning
operation to be completed. Since the frequency is measured by a 14-bit counter, the maximum tuning
error is f/2'%. With an upper frequency limit of 1024 MHz, this results in a maximum tuning error of
62,5 kHz. This tuning window is narrow enough to allow the system to be used in television receivers
that do not incorporate a.f.c. The AFCON output can then be used to control a correct tuning
indicator. If a.f.c. is used, it will remain switched on by the AFCON signal as long as the tuning remains
within a holding range of 62,5 kHz. Inputs TMA and TMB can also be addressed to give tuning windows
of 250 kHz, 500 kHz or 1 MHz and corresponding holding ranges of 500 kHz, 1 MHz or 2 MHz by
reducing the length of the frequency counter to 12, 11 or 10 bits.

Two bits of the data word define the rate at which the tuning counter is decremented and thereby
control the duration of the FDN and FUP frequency correction pulses. Four durations can be selected
for each tuning window width so that the characteristics of various tuners can be accommodated.

Two other bits of the data word can be used to reverse the tuning direction information applied to the
tuning control. This facility is included because, if the tuner local oscillator ceases to function, the
divide by 256 prescaler may oscillate at high frequency. In this event, the tuning loop will sense that

the measured frequency is too high and will be unable to tune up. To overcome this condition, the
FDN pulses must be changed to FUP pulses.

A HIGH level at the HOLD input will inhibit the tuning pulses and cause the AFCON output state to
remain unchanged.
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Computer interface for tuning systems (CITUS) SAB3024

DEVELOPMENT SAMPLE DATA

Vgg E U 16| HOLD
TucL [ 2 15] T™MB
arz [3 14] TMA
osc [ a 13] AFcon
SAB3024
FOIV [ 5 [12] FON
cLB [ 6 11] Fup
DLEN [ 7 10] cLo
DATA | 8 _T_] Vbo

7284095

Fig. 2 Pinning diagram.
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for evaluation. It does not form part of our data handbook system and
does not necessarily imply that the device will go into production

DEVELOPMENT SAMPLE DATA
This information is derived from development samples made available SA83032

RECEIVER AND ANALOGUE MEMORY

The SAB3032 is identical to the SAB3022 except for extra output functions; ANDA, ANDB, RSVE,
RSVF.

Additional features

e Qutput of a binary-coded display command to realize on-screen bar display or digit display of the
stored analogue values.

® QOutput of a control command for the display of analogue values.

® Two extra reserve functions.

GENERAL DESCRIPTION
With the SAB3032 the following display possibilities can be obtained in addition to the SAB3022.

® On-screen bar display with different colours for each analogue function.
® Multiple on-screen bar display of all analogue functions.

® Numerical display of the altered analogue functions.

® Multiple numerical display of the analogue values.

QUICK REFERENCE DATA

Supply voltage range VpD typ. 5V

Operating ambient temperature range Tamp Oto +70 OC
Clock frequency fcLek 62,5 kHz

Supply currentat Vpp = 5 V; Tamp =25 °C IpD typ. 20 mA

PACKAGE OUTLINE
28-lead DIL; plastic (SOT-117).
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SAB3032

OPERATION DESCRIPTION

Reserve outputs (RSVE, RSVF)

A reserve E (9) command generates a HIGH level on the RSVE output for as long as the command is
received at the remote control or at the receiver.

RSVF is the output of a flip-flop which changes its state after each reserve F (10) command. After
switching on the supply voltage output RSVF = LOW.

Fig. 6 of the SAB3022 shows the timing of these outputs (see data sheet SAB3022).

Display of analogue values outputs (ANDA, ANDB)

Output ANDA generates a clock and a gating signal synchronized with the IBUS output (see Fig. 1).
The addressed analogue values (VOLU, ANAL2, ANAL3, ANALA4) are generated by the clock signal
together with the DATA signal, which are available at output ANDB in binary code.

When the analogue value is changed by a command, the specific binary-coded analogue value will be
generated serially (simultaneously with the gating signal at ANDA). The signal of the addressed
analogue value is generated at ANDB simultaneously. This output is obtained at every analogue vatue
change, thus also at the commands basic set analogue mute/on and OFF, and after switching on the
supply voltage.

When no special analogue function is selected the output VOLU is switched to ANDB.

When ANDB is connected to Vgg, analogue memory output VOLU will be affected by the command
basic set analogue (0).

2

"~
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Receiver and analogue memory

SAB3032

UECVCLUNIiVICIN T OAWVIT L. v TN

DLEN | |

bATA 4 [AlslclolElf 77 Z
start-bit

ANDA

VoLU 77727772772 1 1 1 1 | V272277777777

ANAL2 77 7 A1 111 | V727777777

ANALS 77z %24 | 1 1 1 | 777277

ANAL4 A 1 11 | P77,

LSB MSB
ANDB 77777777774 1 1 1 1 | 722277777
L_—___\(__J 7274964

binary coded
analogue value

Fig. 1 Timing diagram for signals ANDA and ANDB; display of analogue value.

i
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SAB3032

RSVE E
RSIGI E)j

ANDB E

SAB3032

7282070

[26] Loca
[25] Locs
24] Loce
23] Loco
22] Loce
21] prRoB
20] PRGA
19] PRGC
18] PRGD
17] DATA
16] GLEN

E‘ ANDA

Fig. 2 Pinning diagram; based on development samples,
may be changed in future designs.

RATINGS see SAB3022

CHARACTERISTICS see SAB3022 except for:
Vss = 0; Tamb = 25 ©C; unless otherwise specified

Outputs RSVE, RSVF,
ANDA, ANDB

Output voltage LOW
Output current HIGH

VpDp
Y

symbol | min. typ. max. conditions
VaL - - 0,8 \ loL =1 mA
lQH - - 20 uA Vay=15V
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples made available
for evaluation. It does not form part of our data handbook system and
does not necessarily imply that the device will go into production

SAB3034

ANALOGUE AND TUNING CIRCUIT (A & T)

+256 TUNER
CURRENT
INTEGRATOR
:‘OOkHz féozn if. FDN FUP|——4—— afc.
icrocomputer
AFCON 114 15 |16
ANALOGUE
r’ el | 3 OSCILLATOR REGISTERS
v & PRE- TUNING
L__]-E-. © CLOCK COUNTER CONTROL 0 4 _ANO
—e—
o CONTROL s
(4MHz) i 1 g AN1
L 4 2 D 5 ANn2
REFERENCE to
COUNTER } 3 A 7 AN3
cLock FREQUENCY 8
> N4
SWITCH v COUNTER 4 A
9
\_ FIN 8l “5 4 * > e
¥l PRESCALER
FREQUENCY
BUFFER
a
L ANALOGUE
> CONTROL
BUS RECEIVER 17
cBUS _:fl> & > DATA BUFFER 17 resT
DATA (13) CONTROL SAB3034
pCL(11)
DLEN (12)
Po ]1
Vpp  Vss 7279624

Fig. 1 Block diagram.

The SAB3034 analogue and tuning circuit (A & T) provides closed loop digital tuning and control
of up to six analogue functions. The IC is used in combination with a microcomputer and comprises
the following:

PACKAGE OUTLINE

Frequency measurement.
Digital to analogue conversion of 6 analogue functions.
Command data handling.

Tuning control.

Although an on-chip 4 MHz crystal oscillator is provided, the 400 kHz clock output of the micro-
computer can directly be used (see Fig. 1 pins 2 and 3).

18-lead DIL; plastic (SOT-102A).
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SAB3034

GENERAL DESCRIPTION

The SAB3034 performs frequency-locked loop digital tuning and also provides digita! control of up

to six analogue functions. Control data is transmitted from a microcomputer, via the CBUS (inputs
DATA, DLEN and DCL) as sixteen 12-bit words.

Serial data on input DATA is shifted into the data receiver with the data clock DCL, when the data line
enable signal DLEN is HIGH. Valid received data is loaded into the data buffer.

Six words define the tuning window, the holding range, the tuning speed and the clock oscillator
frequency.

The clock frequency of 400 kHz may be derived directly from a microcomputer or may be generated
with a 4 MHz crystal-controlled oscillator. Eight data words control the analogue part. Two data words
provide 12 bits of frequency data.

The 12-bit frequency counter has an accuracy of 1024 MHz/2"? = 250 kHz which is within the catching
range of a.f.c. circuits. With one frequency defining word, frequencies up to 2'° MHz = 1024 MHz can
be specified in increments of 1 MHz.

While with a second data word increments of 250 kHz in frequency can be specified.

Six data words set the required values (0 to 63) into the six 6-bit analogus registers. The contents of
the registers are converted into pulse-width modulated outputs with a frequency of 6,25 kHz and a
duty factor proportional to the analogue value (see Fig. 2).

External RC filters smooth the analogue outputs to obtain d.c. control voltages for the ICs in the
television receiver. Two data words simultaneously enable or disable all of the analogue outputs.

ns— 64 clock periods —

increment O _ﬂ n_

-] |—
1 clock period

increment 31 l I |

] 32 clock periods ‘ 32 clock periods '

increment 63

7279623

Fig. 2 Pulse-width modulated analogue outputs from the SAB3034.
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Analogue and tuning circuit (A & T)

SAB3034

OQANVIFLD UALTA

vcCcvoecLurviciN

Vss E U E FIN
cLo [2 17] TesT
cut [3 16] FuP
Ano [ 4 15] Fon
AN1 E sAB3034 [14] AFC
AN2 | 6 E DATA
AN3 | 7 E D EN
AN4 [ 8 E pcL

AN5 | 9 E Vbp

7284094

Fig. 3 Pinning diagram.
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for evaluation. It does not form part of our data handbook system and
does not necessarily imply that the device will go into production

DEVELOPMENT SAMPLE DATA
This information is derived from development samples made available SABBO42

INFRARED DECODER; MICROCOMPUTER COMPATIBLE

0osc QRZ
2 3
7 3 {V
RSIGI 4 > INFRARED > OSCILLATOR/| . |16 CLCK
DECODER DIVIDER (62,5kHz)
\ 4
Loca 12,
1]
LOCBm i LOCAL OUTPUT 1o DATA
LOCC > CONTROL > > CONTROL/ 6
Locp -84»] DECODER REGISTER [+ DLEN
Loce L+ )
SAB3042
AUTOMATIC
—>
RESET
ENRE 13 [15 |14
Voo Vss LINH DAV SHCL 7282235
Fig. 1 Block diagram.
Features
® Remote control receiver for 128 commands to be used in combination with the remote transmitter

SAB3011 in microcomputer controlled tuning concepts.

High security against interferences by word format checking and double word testing, also in case of
a simultaneous infrared sound transmission.

Asynchronous serial command output to the microcomputer with processing of acknowledgement
signals produced by the microcomputer.

Relieving the microcomputer of real time processing, e.g. incoming signals are permanently checked
with the command format validity and freedom from interferences.

Separate inputs for local operation (up to 31 commands); mask-programmable.

Only three terminals of the microcomputer are necessary for the control part of the television receiver.
Internal clock oscillator.

QUICK REFERENCE DATA

Supply voltage Vpp typ. 5V
Operating ambient temperature range Tamp Oto+70 OC
Oscillator frequency farz typ. 4 MHz
Supply current; Vpp =5 V; Tamp = 25 °C Ipp  typ. 20 mA

PACKAGE OUTLINE
16-lead DIL; plastic (SOT-382).

June 1979



SAB3042

GENERAL DESCRIPTION

The SAB3042 decodes the pulse code modulated signals from the remote transmitter SAB3011.
Correct reception of two command words activates the IBUS outputs DLEN and DATA, as well as the
CBUS signals DAV, LINH and SHCL. The IBUS outputs can be used for driving systems which are
accessible via this type of interface, e.g. Teletext and Viewdata. The CBUS output data can be used for
control of a microcomputer. For local operation, 5 inputs are available (LOCA to LOCE), via which up
to 31 commands can be ioaded into the command register.

OPERATION DESCRIPTION
Remote control signal input (RSIGI)

The signals from the remote control transmitter are applied to the RSIGI input, where they are
checked and decoded. The instruction bus (IBUS) is then enabled and an output operation takes place.
The microcomputer is also warned via DAV, that a message is waiting. The response time is about 110 ms.

The following tests are carried out for each signal:

® Control of pulse distance for logic 0 or 1 and word separation.
® Comparison of two successive transmitted words.
® Detection of noise between the signals.

Signals which do not come within the zero or one ‘window’, restart the timing procedure. The com-
mands are transmitted as 7-bit words (1 start bit, 6 data bits).

Local keyboard inputs (LOCA, LOCB, LOCC, LOCD and LOCE)
The SAB3042 has & keyboard inputs for local control. The coding of the commands is initiated via an

external diode matrix; up to 31 commands {see Table 1} for local contro! are possible. The selection of
these commands (31 out of 64 available) are stored in a mask-programmable ROM (according to the
wishes of the customer).

The inputs are drawn internaily to Vpp, if the keys are not used.

The response time is 32 ms for local commands.

A local command overrides a remote control command at input RSIGI. The current output data at the
IBUS or the CBUS will, however, be completed. For waveforms see Fig. 2.

IBUS outputs (DATA, DLEN)

Correctly received commands are available for the duration of a key operation as a single command or
as repeated commands, in accordance with the sub-system requirements (see Table 1). The following
output modes are provided:

® Single command; e.qg. digits; instruction class ‘S’.

@ Repetition rate: 2/second; e.g. step function; instruction class 'R2".

® Repetition rate: 8/second; e.g. analogue functions; instruction class ‘R8’.

The IBUS command is available at output DATA synchronous with the system clock; the word length
is 7 bits, one start bit and 6 data bits (see Fig. 3).
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Infrared decoder; microcomputer compatible J L SAB3042

> key key
LOCA to key down I—> up [ down
LOCE o
o] 16 | bouncing time debounce 16 l
ms time ms -~
p— — single command
DLEN - U
! >32ms ! | =32ms |le—ro

repetition rate 'R8’
DLEN u U u u u

repetition rate ‘R2’

PLEN U I

cous U U U U u 7282237

Fig. 2 Relationship between key operation and command output.

| |
o, |L’ f_
| |
oxTA | A}smw! 0 I I I A

. 7934
|+————————  command code bits | 279348

mi

Fig. 3 Output waveforms of a command transmission.
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SAB3042

Data output; e.g. request at the CBUS interface
Inputs/outputs (DAV, LINH, SHCL)

The CBUS inputs/outputs are assigned for the asynchronous request of a command by external units.
The commands activate the CBUS with a repetition rate of 8/second during a key operation. The
receiving of a command will be indicated by setting the DAV signal to LOW (see Fig. 5). The output
will be delayed in case of an occupied BUS (DAV = LOW or LINH = LOW). Input DAV is an input for
this control. If the external unit recognizes DAV = LOW the request for information is started by setting
LINH to LOW. The SAB3042 indicates the reception LINH = LOW by setting DAV to HIGH. The data
word can be shifted out after a certain hold time by a series of clock pulses, the frequency of which
can be chosen in a wide range. The SAB3042 generates DAV = HIGH by applying further clock pulses,
after the data word is shifted out.

The request will be terminated by setting LINH = HIGH, also in case the data word is not completely
shifted out.

A new incoming command can overrule an enclosed command for as long as the request is not yet
started (LINH = HIGH). A command, which is overruled, is lost. A stored command cannot be
overruled when LINH is set LOW.

The following information is shifted out at the CBUS in addition to the 7-bit information of the
remote transmitter (start bit S and data bits A to F).

L-bit: this bit indicates, whether the command has been initiated by the local control inputs LOCA to
LOCE (L = HIGH), or by the remote control {L = LOW).

R-bit: this bit indicates, whether the previous command is still applied without interruption of the
key operation. R is LOW in case the command is on the CBUS output for the first time; R is
HIGH for all following commands. The R-bit enables the external system to execute commands
as single commands or repeated commands.

Oscillator inputs (OSC, QRZ)

The system clock frequency of 62,5 kHz is generated

internally from a 4 MHz quartz crystal oscillator. The
SAB3042 terminals QRZ and OSC are the input/output of the
0SC QRZ 4 MHz oscillator. An external oscillator signal of 4 MHz
¥2 1M 13 can be applied to terminal QRZ.
1
| S )
kg 4 "[’jL
22
160pF ; ; pF
7282234 4 7

Fig. 4 Application advice for the oscillator.

Reset

The circuit generates a reset signal internally. A reset-cycle with a duration of two clock cycles is
automatically initiated after switching on the supply. The IBUS outputs DATA, DLEN and the CBUS
output DAV are then HIGH.
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Infrared decoder; microcomputer compatible
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SAB3042 J L

Table 1. Specifications of the IBUS/CBUS-code (continued on next page)
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Infrared decoder; microcomputer compatible SAB3042

RSIGI/ local control inputs * DATA/DAV IBUS
IBUS output code instr.
code class
no. | LOCE | LocD | Locc | LocB | Loca |s |[F|E |Dfc (B |A | **

_1.__., PN SR S
32 ol1/o0lolo|o]o| s
33 0 1 1 1 o|/1]0]0ol0o 01| S
34 1 0 0 1 1 ol1|ojojo|1,01!| s
35 ol1lojo|o|1]1]s
36 1 0 1 1 |0 i 1/o0/o 1|00 ]| R2
37 1 0 1 1 01 {0 0|1 01| R2
38 | 0 10|01 1|0 R2
39 1 1 1 0 0 to 110 o1 |1]1]| R
40 1 1 0 1 o/1]l0 /100 0| RS
41 1 1 0 1 0 o'1i0|11lo'lo |1 R8
42 o'11o0l1l0!l1,0 R8
43 of(1]of1]0l1 |1 R8
44 '0oj1{0l1 1100} R8
45 0|10 !1!1,0 1] R8
46 to i1 {01110 RS
47 0 1101 11 RS
48 0 ! 11110000 S
49 ol1l1lofolol1| s
50 0 1 1 1 1 0 (11,00 j1/0] S
51 O 1100 11 s
52 lo 111 !0!1 /0 0| RS
53 jol1 |10 |1 /0 1| R8
54 lo 1t i1 o |11 0| RS
55 0o 1 |1/0|1{1 1! R8
56 1 0 0 0o | o 0o 1{1/1{0 (00| R8
57 0 0 0 0 0 o111 i1]01 0! RS
58 o /1!1 . 1]0|1 0| R8
59 O [ 171 (110 [1 1 RS
60 0 /1|1 1]1,0 0| R8
61 ol1!111 11101 !| R8
62 of1{1 1111110 g8
63 o111 |1 |11]1] R8s
64-127 1t =l=1=1=1s

*

The selection of local commands is mask-programmable. The table gives local commands for the
standard version SAB3042B.

** Instruction class: S = single

R2 = repeat ~ 2/second

R8 = repeat ~ 8/second.
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SAB3042

Vss [1]] U 16] cLCK
osc| 2 B
arz [3 14] SHCL
RSIGI | 4 E] LINH
SAB3042
DATA [ 5 12] Loca
BLEN [6 [11] Locs
Lock [7 [10] Loce
Loco | 8 E]VDD

7282233

Fig. 6 Pinning diagram.

PINNING

1
9

4

12
1
10
8
7

6
5
16

14

negative supply (0 V)
positive supply

data input; remote control

‘ local keyboard inputs (5-bits)

|

data line enable input/output [

data output IBUS
clock output (62,5 kHz) J
asynchronous clock-burst ]

data output CBUS
control signal J

oscillator input

Vss

VpD

RSIGI
LOCA
LOCB
LocC
LOCD
LOCE
DLEN
DATA
CLCK
SHCL
DAV

LINH
QRZ

0osc oscillator output
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Infrared decoder; microcomputer compatible SAB3042

RATINGS

Limiting values in accordance with the Absolute Maximum System (1EC 134)

Supply voltage range Vpp —-03to+75V
Input voltage range Vi —03to +15 V
Input current e ] max. 10 mA
Qutput current tlg max. 10 mA
Power dissipation per output Pa max. 50 mw
Total power dissipation per package Ptot  mMax. 800 mw
Operating ambient temperature range Tamb Oto +70 °C
Storage temperature range Tstg —55to+150 °C

CHARACTERISTICS
Vgs = 0: Tamp = 0 to + 70 OC; unless otherwise specified

B

V\?D symbol min. typ. max. conditions
Supply voltage - VbD 4,5 5,0 55 \)
Supply current 5 Ipp - - 25 mA
Inputs RS!GI, LINH,
QRZ, LOCA to LOCE
Input voltage LOW 5 | V|L -03 - 12V
Input voltage HIGH 5 Viy 2,0 - 15 \
Input leakage current 5 IR - - 1 MA Vi=-03to+15V
Input current LOW
LOCA to LOCE 5 —hL 10 - 100 upA V=0
Outputs DATA, DAYV,
0OSC (open drain)
Qutput leakage current 5 lar - — 20 uA V=15V
Output voltage LOW
DATA 5 VaL - - 1 \Y, —lg=1mA
DAV, 0SC 5 VaL - - 0,4 Vv —-lg=16mA
Input/output DLEN | internal high-ohmic
{open drain) | pull-up transistor
Input values - |- see RSIGI
Output values - |- see DATA
Input current LOW 5 =hr 10 - 100 pA V=0
Input/output CLCK
Input values — — see RSIGI
Input current LOW 5 -hL 10 - 100 wuA Vi=0
Output voltage LOW 5 VaL - - 1 \Y —lg=5mA
Output leakage current 5 lar — - 20 HA Vqo=15V

June 1979



SAB3042

CHARACTERISTICS (continued)

VSD symbol min.  typ. max. conditions
Oscillator frequency
QRZ, 0SC 5 f 3 4 41 MHz
Duty factor 5 § 0,4 0,5 0,6
Switching times 5 tR 1 - 4 ms fqrz = 4 MHz
see Fig. 5 5 td41; tq2 - - 20 us fQrz = 4 MHz
5 t43 - - 5 us
5 ;tA 0 - - us
tSLs tw: _ _
‘ 5 ’tHJ t 5 us
Input rise/fall times
Input QRZ 5 ity - - 50 ns
All other inputs 5 ty; tf — — 1 us
+12V oV +5V
1 9]
AN INFRARED Vss Voo
4
AMPLIEIER s Rsial 15
DAV
TDB1033
14 CBUS to
 -— -
Jr SHCL microcomputer
7 — |13
l—————
12 LINH
—— LOCA
11 16
»— LOCB CLCK | >
DIODE 10 ———[5_ 1
MATRIX f8 LOCC DATA . > Jr 1BUS
— LOCD DLEN e
7
+— LOCE
Tl Ll
v ] H H
o o
max. 31 SAB3042 l
Vpo
0osc
QRZ

7282236

Fig. 7 Typical receiver circuit using SAB3042,
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SAF1032P
SAF1039P

REMOTE CONTROL SYSTEM FOR INFRARED OPERATION

The SAF1032P (receiver/decoder) and the SAF 1039P (transmitter) form the basic parts of a sophis-
ticated remote control system (pcm: pulse code modulation) for infrared operation. The ICs can be
used, for example, in TV, audio, industrial equipment, etc.

Features:

SAF1032P receiver/decoder:

® 16 programme selection codes

® automatic preset to stand-by at power ‘ON’, including automatic analogue base settings to 50% and
automatic preset of programme selection ‘1’ code

® 3 analogue function controls, each with 63 steps

® single supply voltage

@ protection against corrupt codes.

SAF1039P transmitter:

® 32 different control commands

® static keyboard matrix

® current drains from battery only during key closure time
® two transmission modes selectable.

The devices are implemented in LOCMOS (Local Oxidation Complementary MOS) technology to
achieve an extremely low power consumption.

Inputs and outputs are protected against electrostatic effects in a wide variety of device-handling
situations. However, to be totally safe, it is desirable to take handling precautions into account.

SELA SELC asci DATA TRYO TRY2 TRSL TRB?
VoD SELB SELD | MAIN | H@LD VoD | TRY? | TRY3 | TRp2 |

18] [17] {161 {15] J14| 13| [12] [11] J10

SAF1032P

1 2 3 4] |5 6 7 8 9

L3gT | LBT | BINC | BINA | Vgg TRXO | TRX2 | TRDT | TR@S |
L2oT BIND BINB TVET TRX1 TRX3 TINH Vss
72743048 72763691

Fig. 1 Pin designations.

PACKAGE OUTLINES

SAF1032P: 18-lead DIL; plastic (SOT-102A).
SAF1039P: 16-lead DIL; plastic (SOT-382).
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SAF1032P

SAF1039P
PINNING
To facilitate easy function recognition, each integrated circuit pin has been allocated a code as shown
below.
SAF1032P
1 L30T linear output 10 HOLD control input
2 L20T linear output 1" DATA data input
3 L1OT linear output 12 MAIN reset input
4 BIND binary 8 output 13 @SCl clock input
5 BINC binary 4 output 14 SELD binary 8 output
6 BINB binary 2 output 15 SELC binary 4 output
7 BINA binary 1 output 1€ SELB binary 2 output
8 TVOT on/off input/output 17 SELA binary 1 output
9 Vgs 18 Vbb
SAF1039P
1 TRXO0 keyboard input 9 TRO1 oscillator control input
2 TRX1 keyboard input 10 TRO2 oscillator control input
3 TRX2 keyboard input 11 TRSL keyboard select line
4 TRX3 keyboard input 12 TRY3 keyboard input
5 TRDT data output 13 TRY2 keyboard input
6 TINH inhibit output/mode select input 14 TRY1 keyboard input
7 TROS oscillator output 15 TRYO keyboard input
8 Vss 16 VDD
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Remote control system for infrared operation SAF1032P

. SAF1039P

BASIC OPERATING PRINCIPLES

The data to be transmitted are arranged as serial information with a fixed pattern (see Fig. 2), in
which the data bit-locations Bg to By represent the generated key-command code. To cope with IR
(infrared) interferences of other sources a selective data transmission is present. Each transmitted blt
has a burst of 26 oscillator periods.

Before any operation will be executed in the receiver/decoder chip, the transmitted data must be
accepted twice in sequence. This means the start code must be recognized each time a data word is
applied and comparison must be true between the data bits of two successively received data words. If
both requirements are met, one group of binary output buffers will be loaded with a code defined by
the stored data bits, and an internal operation can also take place. See operating code table on page 7.

The contents of the 3 analogue function registers are availabie on the three outputs in a pulse code
versus time modulation format after D (digital) to A (analogue) conversior. The proper analogue levels
can be obtained by using simple integrated networks. For local control a second transmitter chip
(SAF1039P) is used (see Fig. 7).

FORMAT [ofo[1]1{o]of1|{1{o]of1]1]o]jo|1]1|Boj1(B:| 1By 1Bs|1{B.j*]0O]0O|0O{0]|0O]O

LTI UL

s (I UL U] ELENENE

rburst of 26 oscillator periods

—
—

—— t__:l

DATA THHE
e key down
TINH
R - start code ——————— »‘L e data bIts |
one data word
- 7 -
32x Ty =32x %_ ms(2 7274351.2
t

(1) Tg =1 clock period = 128 oscillator periods. (2) f;in kHz.

[P S Y S T PO |
rig. £ ratiern 10r gaata 10 pe transmittea.

TIMING CONSIDERATIONS

The transmitter and receiver operate at different oscillator frequencies. Due to the design neither
frequency is very critical, but correlation between them must exist. Caiculation of these timing
requirements shows the following.

With a tolerance of £10% on the oscillator frequency (f;) of the transmitter, the receiver oscillator
frequency (f, = 3 x ;) must be kept constant with a tolerance of +20%

On the other hand, the data pulse generated by the pulse stretcher circuit (at the receiver side) may
vary +25% in duration.

1
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SAF1032P
SAF1039P

GENERAL DESCRIPTION OF THE SAF1039P TRANSMITTER

SAF1039P

1| TR0 TROT|s

TRX1 R
2 ENCODING OUTPUT
S| TR GATING
e TINH | g
LfTR -
15| TRYO INPUT {f

CONTROL 1
1. | TRY? {/lj

13| TRY2
' SCALER
T -
12{TRYS OSCILLATOR 2

11| TRsL
(5 [s 48
Voo - 1E[E Vss
[16 9 [0 |7 ] -

Fig. 3 Block diagram of SAF1039P transmitter.

Any keyboard activity on the inputs TRX0 to TRX3, TRYO to TRY3 and TRSL will be detected. For
a legal key depression, one key down at a time (one TRX and TRY input activated), the oscillator
starts running and a data word, as shown on page 3, is generated and supplied to the output TRDT. If
none, or more than 2 inputs are activated at the same time, the input detection logic of the chip will
generate an overall reset and the oscillator stops running (no legal key operation).

This means that for each key-bounce the logic will be reset, and by releasing a key the transmitted data
are stopped at once.

The minimum key contact time required is the duration of two data words. The on-chip oscillator is
frequency controlled with the external components R1 and C1 (see circuit Fig. 6); the addition of
resistor R2 means that the oscillator frequency is practically independent of supply voltage variations.
A complete data word is arranged as shown in Fig. 2, and has a length of 32 x T ms, where Tg = 27/f;.

Operation mode

DATA FUNCTION OF TINH
- | - S —
1 unmodulated: LOCAL operation output, external pull-up resistor to Vpp
2 modulated: REMOTE control input, connected to Vgg
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Remote control system for infrared operation

SAF1032P

GENERAL DESCRIPTION OF THE SAF1032P RECEIVER/DECODER
7 16 s la 17 |16 |15 |
siepsiel 3lzlgle
3
s ETET 3 gt ot el
10fHOLD BINARY OUTPUT BINARY SELECT LINEAR 1 [llzm)Lng LT |3
FLAGS (BINF) FLAGS (SELF) REGISTER |~ (oNVERSION
(LINY) (D/A)
' DIGITAL TO
;'EN;;:E; ANALOGUE L2072
I N2 CONVERSION
{LIN2) (D/A)
\ 4
DIGITAL TO
LINEAR 3 T
BUFFER ANALOGUE REGISTER | ANALOGUE L3VID 1
REGISTER DECODER e CONVERSION
(BFR) (ANDEC) (D/A)
Bl o
DATA SHIFT COMPARATOR MAIN MAIN
REGISTER | COMPARATOR COUNTER FLAG e
{SRDT} (KeMm) 1c@MP) {MAINF)
TV ON/OFF TVOT
BIT COUNTER 8
‘0'/+y+ DETECTOR FLAG -
I I (8iTe) (TVBNF)
DATA START CODE PRESET
L} el DETECTION TIMER COUNTER v FLAG 0sCl {43
(CST@) (CTIM) (PREST)
SAF1032P
Voo Vss
|13 |g TR

Fig. 4 Block diagram of SAF 1032P receiver/decoder.

The logic circuitry of the receiver/decoder chip is divided into four main parts as shown in the block
diagram above.

Part |

This part decodes the applied DATA information into logic ‘1" and ‘0",
It also recognizes the start code and compares the stored data-bits with the new data-bits accepted.

Ui
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SAF1032P

SAF1039P

Part 11

This part stores the programme selection code in the output group (BINF) and memarizes it for
condition HOLD = LOW.

It puts the functional code to output group (SELF) during data accept time, and decodes the internally
used analogue commands (ANDEC).

Part 111

This part controls the analogue function registers (each 6-bits long), and connects the contents of the
three registers to the analogue outputs by means of D/A conversion. During sound mute, output L10T
will be forced to HIGH level.

Part IV

This part keeps track for correct power ‘ON’ operation, and puts chip in ‘stand-by’ condition at supply
voltage interruptions.

The logic design is dynamic and synchronous with the clock frequency (@SCl), while the required
control timing signals are derived from the bit counter (BITC).

Operation

Serial information applied to the DATA input will be translated into logic ‘1’ and ‘0’ by means of a
time ratio detector.

After recognizing the start code (CSTQ) of the data word, the data bits will be loaded into the data
shift register (SRDT). At the first trailing edge of the following data word a comparison (KQM) takes
place between the contents of SRDT and the buffer register (BFR). If SRDT equals BFR, the required
operation will be executed under control of the comparator counter (COMP).

As shown in the operating code table on page 7, the 4-bit wide binary output buffer {BINF) will be
loaded for BFRO = ‘0’, while for BFRO = ‘1’ the binary output buffer (SELF), also 4-bit wide will be
activated during the data accept time.

At the same time operations involving the internal commands are executed. The contents of the
analogue function registers (each 6-bits long) are controlled over 63 steps, with minimum and maximum
detection, while the D/A conversion results in a pulsed output signal with a conversion period of
384 clock periods (see Fig. 5).

First power ‘ON’ will always put the chip in the ‘stand-by’ position. This results in an internal
clearing ¢ all logic circuitry and a 50% presetting of the contents of the analogue registers (analogue
base value). The programme selection “1’ code will also be prepared and all the outputs will be non-
active (see table on page 8).

From ‘stand-by’ the chip can be made operational via a programme selection command, generated
LOCAL or via REMOTE, or directly by forcing the TV ON/OFF output (TVQT) to zero for at least
2 clock periods of the oscillator frequency.

For POWER ON RESET a negative-going pulse should be applied to input MAIN, when VYpp is
stabilized; pulse width LOW > 100 us.

- l<~8 clock periods

\
OUTPUT
(500 contents) '<—— 384 clock periods N
7276078

Fig. 5 Analogue output pulses.
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SAF1032P
SAF1039P

Remote contrel system for infrared operation

OPERATING CODE TABLE
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Note

Reset mute also on programme select codes, (LIN1) * 1, and analogue base.
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SAF1032P
SAF1039P

T

OPERATING OUTPUT CODE

1 BIN (SEL.) (LoT |
A B C D|/A B Cc D|1 2 3] TvOT

‘stand-by’ OFF 0 0 0 0{0 O O O|1 0 0O 1

via remote

S&;;g;‘tm‘d' condition 1 1 1 1.1 1 1 11/x x x| o

Sg}_;::’;g;;ond'ﬁ"” X X X X[1 1 1 1/x x x| o
RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Supply voltage Vpp-Vgs -05to11 V
Input voltage \ max. 11V
Current into any terminal +l) max. 10 mA
Power dissipation (per output) Po max. 50 mW
Power dissipation (per package) Ptot max. 200 mW
Operating ambient temperature Tamb —40to0 +85 °C
Storage temperature Tstg —65 to +150 °C
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Remote control system for infrared operation SAF1032P

SAF1039P
CHARACTERISTICS
Tamb = 0 to +85 OC (unless otherwise specified)
SAF1039P only
symbol | min. typ. max. V\[?D T%%b
Recommended supply voltage | Vpp 7 - 10 \
Supply current 10
) - - 10 uA |25
quiescent IpD B 1 50 uA : 2 65
operating; TRQ1 at Vgg;
outputs unloaded; i
(c:lr:; k;yboard switch | _ _ 17 mA i 10 L all
¢ | bD 08 - mA |10 | 25
Inputs (note 1) :
TRO2; TINH (note 2) | ! i
input voltage HIGH . VIH 08Vpp - VpD \Y [ 71010 all |
input voltage LOW v 1o - 0,2Vpp V | 710100 all
input current T - 10°% 1 A 10 .25
Outputs ' | ! |
TRDT; TROS; TRO1 1 ! !
output current HIGH i i
at Voy = Vpp -0,6 V —-ioH | 04 - - mA 17 . ail
output current LOW |
atVgL =04V oL | 04 - - mA L7l
TRDT output leakage : * i
current when disabled ; | 1 ‘
Vo =Vgs to Vpp loL - -- 1 KA 10 i 25
TINH !
output current LOW B _ A Sl
VoL=04V oL 04 m ' 7 a
Oscillator
frequency variation with
- supply voltage, temperature
and spread of IC properties =""""'
fhom = 36 kHz (note 3) Af - - 0,15fhom 7t0 10| all —_—
illator current drain I - n 25 mA 10 all S
oscilta osc - 1,3 - mA 10 25
For notes see page 11.
N
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SAF1032P
SAF1039P

CHARACTERISTICS
Tamb = 0 to +85 C (unless otherwise specified)

SAF1032P only

symbol [ min. typ.

Vbp

Tamb
.0C

Recommended supply voltage | Vpp 8 -
Supply current
quiescent IpD

operating; Ig = 0; at |
@SCI frequency of 100 kHz DD

Inputs
DATA; @SCI; HOLD;
TVOT (see note 4)
input voltage HIGH ViH 07Vpp -
input voltage LOW . ViL 0

MAIN; tripping levels
input voltage increasing Vii 04Vpp —
input voltage decreasing Vid 0,1Vpp -
input current; all inputs
except TVOT '
input signal rise and fall
times (10% and 90% Vpp) | t, tf - -
all inputs except MAIN

Outputs
programme selection:
BINA/B/C/D
auxiliary:
SELA/B/C/D
analogue:
L30T, L20T; L10T
TVOT (note 4)
all open drain n-channel
output current LOW
atVg_ =04V loL 1,6 —

output leakage current
at Vg =Vggto Vpp loL - -

10 \Y

50 HA
300 uA

Vbbp
0,2Vpp

<<

0,9Vpp
0,6Vpp

<<

10 HA

10-
10

8t0 10
8to 10

5t0 10
5t0 10

8to 10

10

25

all

all
all

all
all

25

| all

all

all

For note 4 see page 11.
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Remote control system for infrared operation SAF1032P

SAF1039P

Notes (to pages 9 and 10)

1.

N

The keyboard inputs {TRX.; TRY.; TRSL) are not voltage driven (see application information
diagram Fig. 6).

If one key is depressed, the circuit generates the corresponding code. The number of keys

depressed at a time, and this being recognized by the circuit as an illegal operation, depends on the
supply voltage (Vpp) and the leakage current (between device and printed-circuit board) externally
applied to the keyboard inputs.

If no leakage is assumed, the circuit recognizes an operation as illegal for any number of keys > 1
depressed at the same time with Vpp = 7 V. At a leakage due to a 1 M resistor connected to each
keyboard input and returned to either Vpp or Vgg, the circuit recognizes at least 2 keys depressed
atatime with Vpp =7 V.

The highest permissible values of the contact series resistance of the keyboard switches is 500 £2.

. Inhibit output transistor disabled.

Af is the width of the distribution curve at 2 ¢ points (o = standard deviation).

. Terminal TVOT is input for manual ‘ON’. When applying a LOW level TVQT becomes an output

carryinga LOW level. -

M

January 1979
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SAF1032P
SAF1039P

APPLICATION INFORMATION

330
Vop
1* %L 100
oV :JHIF
Vss
—A—
o =l o= £l @
x| x| X| ¥| o| Z| 8| v
x| ol | oo | < acf »
I s
1
SAF1039P == 150pF
(2%)
EEREREEEI
> | x| &) o o) T &) ) 56k (1%)
—
l R2 100k
A
- N

DD G

J

7274353.2

S: saturation
B: brightness
V:volume

Fig. 6 Interconnection diagram of transmitter circuit SAF1039P in a remote

control system, for a television receiver with 12 programmes.
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SAF1032P
SAF1039P

y

Remote control system for infrared operation
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SAF1032P
SAF1039P

10k volume
(pin 5; TBA750)
10k 47kQ)
1 BCS558
Voo +12V -
10k 150k
10kN 100k 1k :
i r brightness
2 > (pin 11; TDA2560)
+
L7 yF 18k
l} 7
Voo +12V
10k 180kQ
10 kO 100 kO 1k .
saturation
3 > (pin 16, TDA2560)
+
L7pF L7k0
l 2
Voo 33k0

to pin 9 of TDA2581

to pin 4 of TDA2581

100 nF
l/ 7274354 1

Fig. 8 Additional circuits from outputs L1QT (1), L20T (2), L3QT (3) and
TVOT (4) of the SAF1032P in circuit of Fig. 7.

BC548

14
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for evaluation. {t does not form part of our data handbook system and
does not necessarily imply that the device will go into production

DEVELOPI\A:NT SAMPLE DATA
This information is derived from development samples made available TDB1033

PREAMPLIFIER FOR ULTRASONIC/INFRARED
REMOTE CONTROL TRANSMISSION

p Ve .
2 15 T:4 l13 1r3
AMPLIFIER
1 SYNCHRO-
input / / . — NOUS R OUTPUT . 12
R DEMODU- STAGE output
16 1 LATOR F
r's 7'y
o
A.G.C. COMPA-
AMPLIFIER LIMITER RATOR 7
TDB1033 l 6
output
7282232 4 8 9 " 5
a.g.c. timing comparator
threshold
Fig. 1 Block diagram.
Features
® Three differential amplifier stages; two of which are gain controlled.
® The a.g.c. time-constant can be determined externally.
@ Built-in synchronous demodulator with limiter and a.g.c. amplifier.
® Comparator for improving the noise performance, with adjustable threshold.
QUICK REFERENCE DATA
Supply voltage Vp typ. 12 V
Voltage gain : Gy typ. 97 dB
Input sensitivity (r.m.s. value) Vi(rms) typ. 110 uVv
Supply current ’ Ip typ. 38 mA
Operating ambient temperature range Tamb —20 to +60 OC

PACKAGE OUTLINE
16-lead DIL; plastic (SOT-38).
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TDB1033

GENERAL DESCRIPTION

The TDB1033 comprises 3 differential amplifier stages, of which the first and second stages are gain
controlled. The output of the third stage is connected to a synchronous demodulator and limiter
(reference signal for switching the demodulator). The demodulator is followed by an output stage which
delivers a positive-going and a negative-going output signal. The negative-going signal is used to obtain
the a.g.c. signal.

The a.g.c. time-constant can be determined by an external RC circuit. The output stage signal is
externally connected to the input of the comparator, of which the threshold voltage can be adjusted

by choice of an external resistor.

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC134)

Supply voltage Vp=V13.3 max. 15 V
Input voltage V|=Vi6-1 max. Vp
Input current I =116/1 max. 2 mA
Total power dissipation Ptot max. 600 mW
Operating ambient temperature range Tamb —20 10 +60 °C
Storage temperature range Tstg —20t0 +125 OC

CHARACTERISTICS
Vp=Vq13=+12V; V3 =0 (ground); Tamp = 25 OC; unless otherwise specified

Quiescent current lp=143 typ. 38 mA
Input resistance
symmetrical R16-1 typ. 18 kQ
non-symmetrical R1.3=R16.3 typ. 9 k&2
Output resistance of output stage
negative-going output R11.3 typ. 9 k&
positive-going output R12.3 typ. 14 kQ
Gain control

The control voltage depends on the amplitude, the repetition rate, and the duty factor of the input
signal. The control voltage range is O to 5,4 V (see Fig. 2)

Output voltages in the control range at V| = V16.3(rms) = 1 mV

LOW level; measured at pin 12 Vi2L typ. 05V
HIGH level; measured at pin 12 V1i2H typ. 556 V
LOW level; measured at pin 11 Vi1L typ. 1,2V
HIGH level; measured at pin 11 V11H typ. 59 V
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Preamplifier for ultrasonic/infrared remote control transmission

TDB1033

80104
1 1 |
I
i
! Vig-3
Vi-y ! i v
v) Bl ! i
N T i I 7
i »
L b
24 ; : - 6
T B T
20 j pasn = sua T S
- —br
16 st L) S . Pt 4
B ! T lfl; f 1 1
12f-- % - 3
; 1 // / T f t T
08} ————rr] [ b RS S
| i 15 IR W
04 + 1 e Rt T e et B
i . : dig.0id € 4 R e S taes
| A5 LA | T T aE =
0,01 071 10 100 Vig_y 1000 mv
40 60 80 100 120 140 dB

Fig. 2 Typical behaviour of the control voltage V4.3 (curve a) and the demodulated output voltage
V12.3 (HIGH level is curve b; LOW level is curve c) as a function of the r.m.s. input voltage V1g.1

(measured within the pulse-burst, see Fig. 4).

Comparator

Output voltage without drive

Output voltage with drive

Rate of rise of output voltage

Rate of fall of output voltage

Resistance for threshold adjustment (see Fig. 3)
Internal resistance

7280903

Vg [T o
(00 O O S S W S N S
.

i
|
|
|
4
f
|
3

S~
I
I

H
Rg.y (kQ) S

Ve-3
Ve-3
AVg.3/At
AVg.3/At
Rs.3
Re-3

typ. 0,7 V
typ. 92V
> 1,5 V/us
> 1,0 V/us
1t04,7 kQ2
typ. 5 k2

- Fig. 3 Typical dependency of the threshold level of the
comparator on the resistor value between pins 5 and 3
(ground).

I
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TDB1033

CHARACTERISTICS (continued)
Limiter
D.C. voltage at pins 8 and 9 with respect to ground

Signal at the LC resonant circuit (peak-to-peak value)
at V16.1(rms) = 1 mV; limiter is active V8-9(p-p)

The TDB1033 used as signal amplifier for infrared transmission (see Fig. 4).

Input voltage at Rg.3 = 1 k{2 Vi16-3
D.C. level at pins 12 and 11; V16.3=0 V12.3
V113
Voltage gain with comparator and LC circuit
at Rg.3= 1kQ2 Gy = 2010g S&3(eP)_
V16-3(rms)
Voltage gain without comparator and with LC circuit
V12-3(p-
Gy = 20 log 2oep)
V16-3(p-p)
Control range at AV12.3=2dB AV16.3
Noise voltage at pins 11 and 12 (r.m.s. value)
measured with a large bandwidth; V16.3= 0 V12-3(rms)
V11-3(rms)

OVp = +12V

I g"-
10uF i 1kQ i |560k%

typ.

typ.

typ.

typ.

typ.

typ.

typ.

typ.
typ.

output

22pF o
e w7 TR
© LA 1 T i
SOQﬁ -
J

measuring
signal

L—- 616ms *”7*1

Fig. 4 Measuring circuit for infrared transmission; for coil data see Fig. 6.

fros = 35,7 kHZ

7280106

11mH

73V

21V

110 uVv

400 wpV

54 V

88 dB
97 dB

78 dB
87 dB

77 dB

100 mV
100 mV
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Preamplifier for ultrasonic/infrared remote control transmission

TDB1033

The TDB1033 used as signal amplifier for ultrasonic transmission (see Fig. 5).

Input voltage ar R5.3 = 2,4 k2 (r.m.s. value) V16-3(rms)
D.C. level at pins 12 and 11; V415.3=0 Vi2.3
V113
Voltage gain with comparator and LC circuit
atRg.3= 2,4 kQ Gy = 20 log E3(P)_
V16-1(rms)
Voltage gain without comparator and with LC circuit
V12.3(p-
Gy=20log 2oeP)
V16-1(p-p)
Control range at AV12.3=1dB AV16-3
Noise voltage at pins 11 and 12 (r.m.s. value)
measured with a large bandwidth; V1g.1 =0V V12.3(rms)
V11-3(rms)
T Vo= +12V

< 100 uV
typ. 1V

typ. 54 V

> 100 dB
> 90 dB
> 65 dB
typ. 60 mV
typ. 60 mV

| i 1 4,7nF
| e
| |
| |
' I
! I ==u7ne
o...l__/§ |
| |
| ALY
1 } 1L
: | L1
6 |
BmH_ 38mH, L

Is nFIZnF

measuring
signal

i<— ~—— 10ms —- -

fres=38 kHz

2280007

Fif. 5 Measuring circuit for ultrasonic transmission; for coil data see Fig. 9.

T
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TDB1033

APPLICATION INFORMATION

OVp =+ 12V£5%

BPW3L LTk 18402 100 L | 1k
* output
2E 1,5nF
.2 I
__|_3,3nF _L:sgnF
" s 1
BC558
L70pF
0kQ  10kQ T
%) ¥ BCsss| L |
TBaopr
1 ")
100kQ| |
==33pF
111
*) £2%Tol

Fig. 6 Preamplifier for infrared transmission with passive double-T suppression filter for 95 kHz and
with LC demodulator circuit. Coil data: 240 turns, 0,18 ¢ enamelled copper wire; R=3,6 Q; L= 1 mH;
frame core and Ferroxcube grade 38 screw core with trimming stud at one end.

D Ve =+12v

47 kQ 220F

680 pF 680 pF 1nF output

-
I

2,4kQ

fres= 35,7 kHz

I
U
w
@
RS
%

_]_ —— Jewr, L L7
100kQ 12 RQQ IZXSBO pF 560 kQ

l 470F] 470F
7280108

Fig. 7 Preamplifier for infrared transmission with a Chebyshev-filter having a resonance frequency of
35,7 kHz.

June 1979



Preamplifier for ultrasonic/infrared remote control transmission TDB1033

Vp = +10 to +15V

BPW 34 22k
i 15nF
N
A Ht I
5605 |
260 22kQ BC 558

Fig. 8 Simplified preamplifier for infrared transmission with a Butterworth-low-pass filter; angular
frequency is 35,7 kHz.

+12V
O % 77, Z
]ﬁ15 22
—F"F ToF 680kQ2
1 T
16 15 14 13 12 1" 10
10
uF
Ea TDB1033
tantal | +
1 2 3 4 5 6 7
— 1]
RSIGI
SAB3012

68 k2

1 j.
560 pF
uF o M
7282011
4 Z > 4 2 7

Fig. 9 Preamplifier with ultrasonic transmission with symmetrical PXE transducer. Coil data: 390
turns, 0,12 ¢ enamelled copper wire; R = 12 ; L = 3,6 mH; frame core and Ferroxcube grade 38
screw core with trimming stud at one end.
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