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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 confi rmation 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 y or compl its publication ys 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 naotice; it is not to be reproduced in any way, in whale or in part without the
written consent of the publisher.
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Part 1a
Part 1b

Pari; 2a
Part 2b

Part 3
Part 4

Part 5a

_ Part 5b

Part 6

Part 7a

Part 7b

Part 8

Part9

December 1975
August 1977

November 1977

May 1978

January 1975
March 1975

March 1978

December 1978

January 1977

March 1977

May 1979

July 1979

March 1978

ELECTRON TUBES (BLUE SERIES)

ET1a 12-75
ET1b 08-77

ET2a 11-77

ET2b 05-78

ET301-75
ET4 03-756

ETba 03-78

ET5b 12-78

- ET601-77

ET7a 03-77

ET7b 05-79

ET8 07-79

ET9 03-78

Transmlttlng tubes for communlcatlon tubes forr.f. heatmg
Types PE05/25 to TBW15/25

Transmitting tubes for communication, tubes for r.f. heating,

amplifier circuit assemblies

Microwave tubes )

Communication magnetrons, magnetrons for microwave
heating, klystrons, travelling-wave tubes, diodes, triodes
T-R switches

Microwave semiconductors and components.

Gunn, Impatt and noise diodes, mixer and detector diodes,
backward diodes, varactor diodes, Gunn oscillators, sub-
assemblies, circulators and isolators '

Special Quality tubes, miscellaneous devices
Receiving tubes

Cathode-ray tubes p
Instrument tubes, monitor and display tubes, C.R. tubes .
for special applications

Camera tubes and accessories, image intensifiers

Products for nuclear technology
Channel electron multipliers, neutron tubes, Geiger-Miiller
tubes )

Gas-filled tubes
Thyratrons, industrial rectifying tubes, ignitrons,
high-voltage rectifying tubes

Gas-filled tubes .
Segment indicator tubes, indicator tubes, switching diodes,
dry reed contact units

Picture tubes and components ) o
Colour TV picture tubes, black and white TV picture tubes,
monitor tubes, components for colour televnsnon compo-
nents for black and white television.

Photomultiplier tubes; phototubes
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SEMICONDUCTORS AND INTEGRATED CIRCUITS (RED SERIES)

//I:art 1a August 1978 SC1a 08-78  Rectifier diodes, thyristors, triacs
Rectifier diodes, voltage regulator diodes (> 1,5 W),
~ transient suppressor diodes, rectifier stacks, thyristors, triacs

/;art 1b May 1977 SC1b 05-77 Diodes
Small signal germanium diodes, small signal silicon diodes,
special diodes, voltage regulator diodes (< 1,5 W), voltage
reference diodes, tuner diodes

"/gart 24 November 1977 SC2 11-77 Low-frequency and dual transistors*

(/Part 2 5 June 1979 SC2 06-79 Low-frequency power transistors

[/Pa/rt 3 January 1978 SC301-78 High-frequency, switching and field-effect transistors

’yért 4a December 1978 SC4a 12-78  Transmitting transistors and modules

Vi{art 4b September 1978 SC4b 09-78 - Devices for optoelectronics :

: Photosensitive diodes and transistors, light emitting diodes,

photocouplers, infrared sensitive devices,
photoconductive devices

C/Pgnt/atc July 1978 SC4c 07-78  Discrete semiconductors for hybrid thick and thin-film circuits

L/?Ea November 1978 SC5a 11-76 ' Professional analogue infegrated circuits

art 5b March 1977 SC5b 03-77  Consumer integrated circuits
Radio-audio, television

Part 6 October 1977 SC6 10-77 Digital integrated circuits
‘ LOCMOS HE4000B family

Msart 6b August 1979 SC6b 08-79  ICs for digital systems in radio and television receivers

Signetics integrated circuits 1978 Bipolar and MOS memories
Bipolar and MOS microprocessors
Analogue circuits '
Logic- TTL

* Low-frequency general purpose transistors will be transferred to SC3 later-in 1979. The old book
SC2 11-77 should be kept until then.
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Part1

Part 2a

Part 2b

Part 3a
Part 3b

Part 4a

Part 4b

Part 6

Part 7

Part 7a

Part 8

Part 9

Paﬁ 10

COMPONENTS AND MATERIALS (GREEN SERIES)

July 1979

October 1977

February 1978
September 1978

October 1978

November 1978

February 1979

April 1977
September 1971
January 1979

June 1979

August 1979

April 1978

CMm1 07-79

CM2a 10-77

CM2b 02-78
CM3a 09-78

CM3b 10-78

CM4a 11-78

CM4b 0279

CMé6 04-77

CM7 09-71

CM7a01-79

CM8 06-79

CM9 08-79

.

CM10 0478

Assemblies for mdustrlal use

PLC modules, high noise immunity logic FZ/30-series,
NORDbits 60-series, 61-series, 90-series, input devices,
hybrid mtegrated cnrcunts, perlpheral 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, ceramlc
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 kHZASeI'IeS 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—senes input/output devices

Vanable mains transformers

Piezoelectric quartz devices

Quartz crystal units, temperature compensated crystal
oscillators

Connectors
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INDEX

SELECTION GUIDE BY FUNCTION

REMOTE CONTROL SYSTEMS
For general purpose application

SAF1032P receiver/decoder for infrared operation
SAF1039P remote transmitter for infrared operation

For simple and middle class TV receivers

SAA5000 remote control transmitter encoder
SAAS5010 ‘ remote control receiver decoder
SAA5012A 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 (DICS 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

HIHHIL
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INDEX

VIDEO TUNING SYSTEMS (VTS) '
Control systems

SAB3011 . remote transmitter ey .
SAB3042 infrared decoder; mlcrocomputer compatlble ’
TDB1033 preamplifier for ultrasonic/infrared remote control transmission

Tuning systems

SAB10098 wide-band limiting amplifier

SAB1046 1 GHz divider-by-256

SAB3013 6-function analogue memory, mlcrocomputer controlled
SAB3024 computer interface for tuning systems

SAB3034 analogue and tuning circuit .

Display systems

SAA1060 LED display/interface circuit
TELETEXT AND VIEWDATA

Teletext decoder ICs

SAA5020 Teletext timing chain circuit

SAA5030 - Teletext video processor

SAA5040 Teletext acquisition and control cwcult o
SAAB041 | Teletext acquisition and control cirguit -
SAA5043 Teletext acquisition and control ciréuit
SAAB050 Teletext character generator (Enghsh)
SAA5051 Teletext character generator (Germap)

SAA5052 Teletext character generator (Swedi:sh)

RADIO TUNING SYSTEMS

SAA1056 PLL frequency synthesizer

SAA1058 125 MHz amplifier and divider-by- 32/33
SAA1060 LED display/interface circuit

SAA1062 LCD display/interface circuit

FREQUENCY MEASUREMENT AND DISPLAY SYSTEM -

SAA1058 125 MHz amplifier and divider-by-32/33
SAA1070 display interface and frequency counter -
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INDEX

SAA1056
SAA1058
SAA1060
SAA1062
SAA1070

SAAGB000
SAA5B010
SAAB012A
SAA5020
SAA5030

SAA5040
SAA5041
SAA5043
SAAB050
SAA5051

SAA5052
SAB10098B
SAB1016
SAB1046
SAB2015

SAB2021
SAR2022
SAB2024
SAB2034
SAB3011

SAB301?
SAB3012A
SAB3013
SAB3017
SAB3017A

SAB3022
SAB3022B
SAB3024
SAB3032
SAB3034

SAB3042
SAF1032pP
SAF1039pP
TDB1033

NUMERICAL INDEX

PLL frequency synthesizer

126 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’ Publlcatlon 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 operatlon 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 whlch determine their
mterpretatlon
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 serviceability of the device,
taking no responsibility for equipment variations, environmental variations, and the effects of changes
in operating conditions due to variations in the characteristics of the device under consideration and
of all other electronic devices in the equipment.

The equipment manufacturer should design so that, initially and throughout 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.

Hi
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DESIGN MAXIMUM RATING SYSTEM

Design maximum ratings are |imitin§ 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 ratingslare 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.

1111
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PACKAGE
OUTLINES

14-LEAD DUAL IN-LINE; PLASTIC (SOT-27S, T, V)

19,5 max 8,25max
L
c
2 f
a.
2 47
% max
3 Y051 l
T_ . . A . . i min
B 1 121
330 0,76 -
3,05
¥ [elosa@
‘ 2,56 !
el 22 D | | | |
max
1,4 max 1,6 725113610
—’l j—
. .
! Q} Positional accuracy.
w18 12 " 10 9 8 ® Maximum Material Condition.
3 . . )
1 Y (1) Centre-lines of all leads are .~
/ i ) . within £0,127 mm of the nominal
position shown; in the worst case,
! 2 3 4 5 6 7 ‘the spacing between any two leads
: i ' ; : : may deviate from nominal by
0,254 mm.
(2) Lead spacing tolerances apply
top view from seating plane to the fine
indicated. :

Dimensions in mm

{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 permls
sible limit.

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

16- LEAD DUAL IN- LINE PLASTIC (SOT 38y o rT

<+—— 8,25max ——

22 max
g
L] T
G e
2
3
L2
U [
39 1053
3.4 max
v 16x -
- ¢t ok
22l | (254 i [ PR
max.
1,4 max
9
@
SR | S @
8 (1)
top view
‘Dimensions in mm . (2
SOLDERING
1. By hand

78 pzssouws

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. .

Apply the solderuné iron below the seating plarie {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 9C, for not more than 5 seconds.

2. By dip or wave

The maximum permissible "(énip"erature of the solder is 260°0C; this te'myp'erature must not be'in
contact with thé joint for more than’5 seconds. The total contact tire of successive solder waves

must not exceed 5 seconds.

-

”The device may be mourited up to’ the seatmg plane; but the température'of the plastlc body must
‘not exceed ‘the’ speclfled storage maximum. [ the printed-circuit board has been pre-heated, forced
coolifg may be hécessary” |mmed|ately after solderihg to  kéep the temperatufe within the permls-

sible limit.

' 3. Repairing soldered joints

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

19,5 max <+—— 8,25 max ——
g :
o T
=% | T )
= I
£ | 47 i
Y \i max
8 vos5t
min 4 1 |
[} ) — - Toge® !
343 osaf| - 47 {
3,05 :
i 1 s |
| 1224 ) i e | T .
0,76 o 9.5 .
max 1,6 7273586.1
1,4 max
—>‘ -
16 15 in 13 12 1" 10 9 .
@ Positional accuracy.
- - - - (- Maximum Material Condition.
@ ) 3 4 5 5 . 8 (1) Centre-lines of all leads are
£ within £0,127 mm of the nominal
position shown; in the worst case,
T ) ) . the spacing between any two leads
lead 1 indication {either index or sign) may deviate from nominal by
0,254 mm.
top view (2) Lead spacing tolerances apply
. . . from seating plane to the line
Dimensions in mm - ;
‘ ) indicated. —
=]
SOLDERING -
1. By hand
Apply the soldering iron beiow.the seating plane (or not more than 2 mm above it).
I its temperature is below 300 OC 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 d:p 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.
June 1979 3
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OUTLINES
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18-LEAD DUAL IN?-LINE; PLASTIC (SOT¥102A) ‘

(— - 23,5 max
@
& T
& = 1
2 47
..é max
¢ —710,51
) ) . _ min
* N ] 0’75|2)
g,z 053
o 16 ﬂTﬂ [#lo.25e @) "
: ' | . .-2'54, ) ) | J
L E 17 U P P <=l I |l
max .
1,4 max.
18 17 16 15 |3 13 12 1 10 top view
i3) :
1 2 3 4 5 6 7 8 ‘9

<«+—— 8,25 max ——» .

side view

Dimensions in mm

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

®
(M

(2)

(3)

. $ 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
10,254 mm.

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

Index may be horizontal as shown,
or vertical. ’ )
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PACKAGE
OUTLINES

24-LEAD DUAL IN-LINE; PLASTIC (SOT-101A)

32 max
g T .
a L— -——d : 1
o 5.1
}3 max
H —— 0,51
l R min
) “Togs
39 0
36
B 2 J [elozsa @
-l 22 e l—!
max ,
- 1,7 max
26 23 22 21 20 19 18 17 16 15 14 13 top view
3)
B S W ; Lo
1 2 3 A 5 6 7 8 9 10 11 12
- 158max — & @ Positional accuracy. -
- 14 1 max ———— . . iy
) ® Maximum Material Condition.
HJ side view (1)  Centre-lines of all leads are
) o .
[ 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 spacjng tolerances apply
1715 U from seating plane to the line
15,30 indicated.
. . (3) Index may be horizontal as shown,
Dimensions in mm . or vertical.
SOLDERING

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

28-LEAD DUAL IN-LINE; PLASTIC (SOT-117)

36 max
2 T
g 1
g 5,1
2 max
H __Yos1
min - l

’ -—4 076"

38

3,6

1 / Rloze @

-l 17 e ===l
max-
1,7 max

top view

~

——
——
——‘ e 15,8 max —- —e s
= S 14,1 Max —-———t—p ‘ . )
— L ‘ ‘ G} Posmonal accuracy.
T side view (M Maximum Material Condition.
J] (1) Centre-lines of all leads are
o within £0,127 mm of the nominal
"position shown; in the worst case,
o the spacing between any two leads
. may deviate from nominal by
15,24 +0,254 mm.
17v15 72736691 . N
15,30 (2) Lead spacing tolerances apply
~ from seating plane to the'line
indicated.
Dimensions in mm (3) Index may be horizental as shown, :
' or vertical.
SOLDERING 3
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 LS| 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 ICs 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 toop 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.

e 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 philesophy 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.

.
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Fig. 1. Control of a radio and\g TV reception system with dependent sub-systems by means of remote control.
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Tuning and control systems for radio and TV recefvers, . INTRODUCTION TO
text decoders and TV games DIGITAL SYSTEMS

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

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

® SAA5000; SAA5010 famlly 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;
® TDB1033 signal amplifier;

® SAB2021 command encoder (local use);

® SAB3017 serial to paraliel command translator.

Tuning system

e SAB2024 frequenhcy comparator and ROM;

® SAB2015 control circuit and RAM (station storage);

® SAB1009B + SAB1046 input 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.
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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.
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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

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

Brief functional description f

Flgure 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 sérial commarid word and waits until
two identical, consecutive commands have been received before passing the command to the rest
of the system, via 