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Product index

TYPE NO.

CT1010
cT1011
CT1117
CT1133
CT1134
CT1650
CT2010
CT2012
CT2014
CT2015
CT2017
CT2030
CT2031
CT2032
CT2033
CT2200
ML231B
ML232B
ML237B
ML238B
ML239B
ML920
ML922
ML923
ML924
ML925
ML926
ML927
ML928
MLg29
ML1900
ML1910
ML1911

DESCRIPTION

+64 high speed prescaler

Frequency synthesiser

Synthesiser peripheral circuit
Programmable divider/ROM

Synthesiser control circuit
Microprocessor synthesiser control
1GHz, +380/400 prescaler

PLL synthesiser for TV

Multistandard synthesiser control
Multistandard synthesiser control
Synthesiser timing interface

European PAL standard key

French standard key

N. American standard key

British standard key

Double 7 segment display driver
6-channel touch switch

6-channel touch switch

6-channel touch switch

8-channel touch switch

8-channel touch switch

20 programme TV remote control receiver
10 programme TV remote control receiver
16 programme TV remote control receiver
32 command remote control receiver
Remote control receiver for toys

15 command remote control receiver

15 command remote control receiver

16 command remote control receiver

16 command remote control receiver

56 code remote control transmitter

32 programme TV remote control receiver
32 programme TV remote control receiver
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ML2001
ML2040
SL439
SL470
SL480
SL490
SL491
SL901
SL917
SL952
SL955
SL1430
SL1431
SL1432
SL1440
SP4020
SP4021
SP4040
SP4041
SP4531
SP4541
SP4545
SP4550
SP4551
SW153
SW172
SW173
SwW174
SW180
SW185
SW203

Teletext/Viewdata control interface
On-screen display circuit

IF filter preamplifier

BCD decoder — varicap diode driver
Infra-red detector preamplifier

32 code remote control transmitter

32 code remote control transmitter
Colour decoder matrix circuit

Colour decoder combination

VHF/UHF prescaler preamplifier
VHF/UHF general purpose preamplifier
IF filter preamplifier

IF filter preamplifier with tuner AGC

IF filter preamplifier with tuner AGC
Parallel sound IF system

+64 high speed divider

+64 high speed divider

+256 high speed divider

+256 high speed divider

+64 high speed divider

+256 high speed divider

+256/+ 64 high speed divider

+256 high speed divider

+256 high speed divider

SAW IF filter for UK PAL standard

SAW IF filter for European PAL standard
SAW [F filter for European PAL standard
SAW [F filter for European PAL standard
Paralle! sound IF filter for European PAL standard
Parallel sound IF filter for European PAL standard
SAW IF filter for American NTSC standard
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SW250 SAW IF filter for French SECAM standard 9, 119
SW260 SAW IF filter for East European SECAM standard 9, 119
SW453 SAW IF filter for South African PAL standard 9,119
TAA661 Limiting IF amplifier and FM demodulator 13
TBA1205 Limiting IF amplifier and FM demodulator 9,133
TBA120T Limiting IF amplifier and FM demodulator 9,137
TBA120U Limiting IF amplifier and FM demodulator 9, 137
TBA440N Video IF amplifier and demodulator 9, 141
TBA440P Video IF amplifier and demodulator ® 9, 141
TBA530 RGB matrix preamplifier 10, 145
TBA540 Reference combination 10, 149
TBAS550 TV signal processing circuit 13
TBA560C Luminance and chrominance control combination 10, 153
TBA750B Limiting IF amplifier/FM detector 9, 157
TBA920 Line oscillator combination 10, 159
TBA920S Line oscillator combination 10, 159
TBA950:2X Line oscillator combination 10, 163
TCA800 Colour demodulator with feedback clamps 10, 167
TDA440 Video IF amplifier and demodulator 9, 171
TDA1365 Single chip PAL colour decoder combination 10, 175
TDA2522 Colour demodulator and reference combination 10, 179
TDA2523 Colour demodulator and reference combination 10, 179
TDA2530 RGB matrix preamplifier 10, 183
TDA2532 RGB matrix preamplifier 10, 183
TDA2540 Video IF amplifier and demodulator 9, 187
TDA2541 Video IF amplifier and demodulator 9, 187
TDA2560 Luminance and chrominance reference combination 10, 191
TDA2590 Line oscillator combination 10, 195
TDA2591 Line oscillator combination 10, 201
TDA2593 Line oscillator combination 10, 201

TDA9503 Line oscillator combination 10, 207



Selection guide

This is a selection guide by application to device type. It contains references to some
devices (indicated in light type thus: SW180) not otherwise referred to in this databook.
Full details of such devices can be obtained from Plessey Semiconductors Ltd.,
Customers Services, Crowdy’s Hill Estate, Kembrey Street, Swindon, SN2 6BA,
Wiltshire.

Devices marked thus: &@ form a family of integrated circuits for use in

Muitistandard PLL Freguency synthesis systems for TV. Devices marked thus: * are in
the development stage.

INTEGRATED CIRCUITS FOR TELEVISION

PREAMPLIFIER ’ SL955 General purpose 22dB amplifier for
use at frequencies up to 1GHz
TUNING SELECTORS ML2318B 6-channel touch switch, with facility

to select one input at switch-on

ML232B Similar to ML231B but with stepping
facility

ML238B Similar to ML232B, but with 8
channels and mute

ML239B Similar to ML2388, but with negative

input select
ML237B Similar to ML239B, but with only 6
channels
IF FILTER PREAMPLFIERS SL1430 Ultra linear fixed gain preamplifier

with differential output optimised for
driving surface acoustic wave filters

'SL1431 Similar to SL1430 but with an intern-
ally derived NPN tuner AGC signal

output
SL1432 AS SL1431 but for PNP tuners
SURFACE ACOUSTIC WAVE, SW153 Complete TV IF filter with the fre-
IF FILTERS quency pass-band and phase res-

ponse tailored for UK PAL colour tele-
vision system I with a vision carrier
frequency of 39.5 MHz )

SW173 As SW153 but for the European PAL
standard, systems B and G with a
vision carrier of 38.9MHz

sSwW174 As SW173 but with higher per-
formance and optimised for stereo
sound



VISION IF CIRCUITS

SOUND IF CIRCUITS

SW172

SW180

Sw185

Sw203

SwW250

SW260

Swa53

TBA440N

TBA440P
TDA440

TDA2541

TDA2540
* SL1440

TBA120S

TBA120VU

TBA120T

TBA750B

Similar to SW174 but with a lower
sound carrier for semi-parallel sound
systems

Similar to SW172 but with separate
outputs for sound and vision signal
processing

As SW180 but with a vision carrier
content in the sound output channel
IF filter for the North American NTSC
standard, systems M and N with a
vision carrier frequency of 45.75MHz
IF filter for the French SECAM stan-
dard systems L and L’ with a vision
carrier frequency of 32.7MHz

IF filter for the Eastern European
SECAM standard system D with a
vision carrier frequency of 38MHz

IF filter for the South African PAL
standard system I with vision carrier
frequency of 38.9 MHz

IF amplifier, synchronous detector
and AGC system for NPN tuners

As TBA440N for PNP tuners

High performance version of the
TBA440P

Similar to TDA440 but with AFC
system

As TDA2541 but for NPN tuners
Parallel sound system with separate
detectors for vision and sound
carriers

Limiting IF amplifier with product
detector for intercarrier FM sound
and DC volume control

Similar to TBA120S but with addi-
tional audio output before the volume
control stage

As TBA120U but designed for use
with ceramic resonators for input and
demodulator

Similar to TBA120S but with separate
audio preamplifier



COLOUR DECODERS TBA560C

TDA2560

TBAS540

TCA800

TDA2522

TDA2523

TBAS530
TDA2530

TDA2532

TDA1365

TIMEBASE CIRCUITS TBA920

TBA920S
TBA950:2X

TDA2590

TDA2591

TDA2593

TDA9503
DISPLAY DRIVERS CT2200

ML2040

Luminance and chrominance control
amplifiers with burst gating and
colour killer facilities

Similar to the TBA560C but with mini-
mised external adjustments

Colour reference combination in-
cluding colour subcarrier oscillator,
ident, and ACC functions

Chroma demodulator, PAL switch,
and matrix circuit providing clamped
RGB outputs for single transistor
drive

Similar to TBA540 and TCA800 com-
bination but providing colour dif-
ference outputs

As TDA2522 but phase inverted to
provide drive for transistor output
stages

Used with TDA2522 to provide RGB
outputs

Similar to TBA530 but with clamped
outputs

As TDA2530 but with an extra data
blanking input for use with on-screen
displays, ‘teletext’ etc.

Complete decoder, combines func-
tions of TDA2522, TDA2560, and
TDA2532

Sync separator and PLL horizontal
oscillator

As TBA920 but with lower phase error
Similar to TBA920S but with vertical
sync output

Similar to TBA950:2X but providing
‘sandcastle’ blanking pulse output
for use with TDA2530

As TDA2590 but with modified timing
and higher output current

As TDA2591 but with modified sand-
castle for use with TDA2532

Similar to TDA2593 but for transistor
drive only

Dual 7 segment display driver. 5-bit
binary input, 1 to 32 display output

On-screen display for programme
number, channel number, channel
name, time and day. Control via
“keybus”

INTEGRATED CIRCUITS FOR TV FREQUENCY SYNTHESIS

PRESCALER PREAMPLIFIER SL952

10

VHF/UHF preamplifier to drive low
sensitivity prescalers directly from
the tuner’s oscillator



PRESCALERS

SYNTHESISER CIRCUITS

CONTROL CIRCUITS

KEYS ROMs

I T fry T T

SP4020

SP4021
SP4040
SP4041
CT1010

SP4551

SP4550
SP4531
SP4541

SP4545

CT2010

CcT1011

CT1133

CT2012

CT1134

CT2014

CT2015

CT1650

CT2030

CT2031

CT2032

+64 high speed divider with VHF and
UHF inputs, suitable for frequencies
up to 950MHz

As SP4020 but with a single input
Similar to SP4020 but + 256
Similar to SP4021 but +~256

+64 high speed divider optimised for
use with CT1011

High sensitivity 1GHz 5volt +256
divider with ECL type complementary
outputs

As SP4551 but with a single output
Similar to SP4551 but +64

Similar to SP4551 but with a single
TTL type output

Similar to SP4551 but switchable
ratios +64 and + 256

High sensitivity 1GHz 2 modulus
+380/400 divider with low level output
for “key system”

+15/16, Xtal oscillator, +4 and phase
frequency comparator

Programmable divider, fine tune
logic, and ROM for 100 TV channels

Basic PLL synthesiser including pro-
grammable divider, fine tune logic,
Xtal oscillator, +1600 and phase fre-
quency comparator

Control logic for 100 TV channels for
use with CT1133

Multistandard control circuit for use
with  CT2012 providing 32 pro-
grammes, 400 channels, 4 standards,
and fine tuning. Output via “keybus”

Similar to CT2014 but with channel
sweep facility and remotely pro-
grammable

Microprocessor control circuit for
use with CT2012 providing 32 pro-
grammes, 100 channels, single stan-
dard, fine tuning and channel sweep
facility

ROM for up to 100 channels with
frequency and name information for
the European PAL standard. Acces-
sed via “keybus” and with interface
logic for a non-volatile programme
memary

As CT2030 but for the French stan-
dard

As CT2030 but for the North
American standard

1



h CT2033

INTERFACE CIRCUITS CT1117

h_} CT2017

As CT2030 but for the British Isles
standard

Active varicap line filter, band switch,
and AV logic combination for use
with CT1133

Tuner interface, active varicap line

filter, station detector, AFC control,
and power on detect

INTEGRATED CIRCUITS FOR REMOTE CONTROL

TRANSMITTERS SL490

SL491

* O-O ML1900
-

RECEIVERS SL480
- ML920

ML922

ML923

ML1911

* % ML1910

ML928

ML929

ML926

ML927

ML924

12

32 code PPM remote control trans-
mitter with carrier oscillator. Possible
transmission media include infra-red,
ultrasonic, radio, and line

As SL490 but optimised for non-
carrier and multiple operation with
burst mode

56 code PPM remote control trans-
mitter with power saving burst mode

Infra-red detector preamplifier with
direct drive for ML series of receiver/
decoders

TV remote control receiver/decoder
for use with SL490 or SL491. Pro-
viding 3 analogue outputs, 20 latched
programmes, mute, etc.

As ML920 but with 10 latched pro-
grammes

Similar to ML920 but with a single
analogue output and 16 latched pro-
grammes

Multifunction remote control receiver
decoder for use with ML1900.
Providing 288 commands via “key-
bus” including 6 analogues, and 32
programmes

As ML1911 but with 55 code local
control input

Receiver/decoder for use with SL490
or SL491. Decodes the first 16 codes
as 4 latched outputs

As ML928 but operates from second
set of 16 codes

Similar to ML928 but decodes the
first 15 codes as 4 momentary
outputs

As ML926 but operates from second
set of 15 codes

Receiver/decoder for use with SL490
or SL491. Decodes 32 codes to 5 bit
parallel output and interrupt suitable
for use with a microprocessor



ML925

Multifunction receiver/decoder for
use with SL490 or SL491. Provides
control of traction motor, auxiliary
motor, steering and other functions
for toys and models

Teletext/Viewdata control interface
to “keybus”

BCD to 1 out of 10 decoderlivaricap
driver

These devices are for maintenance purposes only and are not recommended for new

INTERFACE CIRCUITS
N 0@ ML2001
SL470
MAINTENANCE
designs:
SW150 SL439 SLS01
ML236 SW170 TAAG61

SL917 Sw400
TBAS550

13
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Data sheet construction

The information in each data sheet in this data book is generally presented in the following
order:

1. Device description, including one or more of the following : Features, Applications and
Quick Reference Data.

2, A pin connection diagram, including a code reference to the preferred package
outline shown at the end of the technical data. This code corresponds to the normal Pro-
Electron package code with the addition of a number indicating the lead count, normally
viewed from the top unless otherwise stated.

3. A block diagram of the integrated circuit.

4. Absolute maximum ratings, these are limiting values in accordance with the Absolute
Maximum System |EC134, above which operating life may be curtailed or satisfactory
performance impaired.

5. Electrical characteristics
6. Operating notes

7. Typical application information

17
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Ordering information

U.K. ORDERS

Orders for quantities up to 99 received by Plessey Semiconductors Ltd. at Swindon will be
referred automatically to our U.K. distributors ; quantities of 1000 and over must be ordered
from Plessey Semiconductors Ltd. direct, at the following address :

Plessey Semiconductors Ltd.,
Crowdy’s Hill Estate,
Kembrey Street,
Swindon,

Wiltshire SN2 6BA
Tel: (0793) 694994
Telex: 449637

OVERSEAS ORDERS

Products contained in this databook can be ordered from your listed Plessey Office, Agent
or Distributor.

PLESSEY SEMICONDUCTORS IC TYPE NUMBERING

Plessey Semiconductors Ltd. integrated circuits are allocated type numbers which must be
used when ordering. The Pro-Electron code is used to identify package outlines.

CM — Multilead TO

DG - Ceramic Dual In-Line
DP Plastic Dual In-Line
QP Plastic Quad In-Line

I

This package code is for reference purposes only and need only be used when ordering
where a device is offered in more than one package style. The package code does not appear
on the device itself.



Quality data

DELIVERED PRODUCT QUALITY

Itis our policy to deliver a reliable quality product and to achieve this end all devices undergo
100% electrical testing of every relevant AC and DC parameter prior to shipment. The devices
are tested under conditions of level and frequency closely simulating those of the typical
application. Fully automatic Teradyne integrated circuit test machines, acknowledged to be
among the best computer controlled test machines available, are employed.

Each and every stage of processing, assembly and testing is carefully audited by Plessey
Semiconductors’ independent Quality Assurance department.

Therefore we are able to guarantee the following Acceptable Quality Level (A.Q.L.) on all
deliveries. :

MECHANICAL
Defects of a mechanical nature including coding not being legible, deformed leads, dimen-
sional tolerances being exceeded, wrong identification of pin 1 and pins not being solderable.

0.65%AQL,I.LI

ELECTRICAL
Defects of an electrical nature including device parameters being outside the acceptance
specification limits,or those only stated as typical being grossly in error,

0.4%AQL,I.LT

The average delivered product quality is considerably better than this, the population of
imperfect devices being much smaller than that indicated by the AQL values which reflect
the sampling plans used by QA in the Test and Code departments,

19



RANDOM SAMPLE TESTING
Sample sizes and accept/reject criteria are drawn from the following table.

Random sampling test plan for normal inspection. Similar to BS6001 (MIL-Std. 105D),
inspection leve! II

AQL VALUEY,
) 0.065|/0.10 | 0.15 ] 0.25 [0.40}065| 1.0 | 15| 25 | 40 | 6.5
Lot Size Sample
Size | ac Re|Ac Re[Ac Re|Ac Re|Ac Re|Ac Re|Ac Re|Ac Re|Ac Re|Ac Re|Ac Re
210 8 2 J Y |o1
9to 15 3 o1 | 4
16to 25 5 01 4 \j
26 to 50 g 01 4 ] 12
51 to 920 13 01 /'y \j 12| 23
911to 150 20 01 /'y \j 1211 23] 34
151t0 280 32 01 [\ Y |12]23]34]56
281t0 500 50 y 01 A Y |12|23]34]|56]| 78
501to 1200 80 1 01 I'y Y |(12]23|34]|56}f78]|10mn
1201to  3200| 125 Y |01 'y ] 12123 | 34|56 ]| 7810111415
3200to 10000 200 | 01 I'y Y 12 | 23134 |56 178 {1011]1415]2122
10001to 35000 315 4 Y [12{23]|34}56 |78 {1011|1415/2122 44
35001 — 150000| 500 Y | 121233456178 [1011|1415]2122
150001 — 500000 800 | 12 | 23 |34 | 46 | 78 [1011|1415]2122 T ?
500000 and more | 1260 | 23 | 34 | 56 | 78 [1011]1415]|21 22| 4 &

4 Use first sampling plan shown above arrow
f Use first sampling plan shown below arrow

Ac = Acceptance number = the number of defective devices in the sample at or below which the lot is
acceptable.

Re = Rejection number = the number of defective devices in the sample at or above which the lot is
rejected.

Soldering information

All devices must be protected against overheating during the soldering process. If the follow-
ing maximum conditions cannot be satisfied some form of thermal shunt or, in the case of
flow soldering, after bath cooling stage must be employed. At no time should the device's
case temperature be allowed to exceed the maximum storage temperature.

MAXIMUM CONDITIONS

a) Soldering iron method

Devices may be soldered directly into a circuit board as long as the iron tip is applied at least .
1.5mm from the device case. A maximum tip temperature of 245°C may be applied for up to
10 seconds or 350°C for up to 5 seconds.

b) Flow soldering method

For devices mounted with their seating planes flush with punched-through hole printed
circuit board, or spaced 1mm from plated-through circuit board a maximum solder tempera-
ture of 245°C can be employed for up to 4 seconds or 260°C for up to 3 seconds.




Technical Data
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PLESSEY

@ Semiconductors

Advance information is issued 1o advise Customers of new additions to the Ples:

have ‘pre-production’ status. Detalls given may, therefore, change
be s ‘full “smuspmductlnnmlcam.

u
for detalils of current status.

i range
without notlc::rmouoh 'we would expect
contact your locat Plessey

CT2010

ADVANCE INFORMATION

which, , stitl
this performance data to
Semiconductors Sales Office

CT2010

1GHz + 380/400 PRESCALER

The CT2010 is a 380/400 two modulus divider which
will operate at frequencies between 80MHz and 1GHz. The
device is the prescaler used in the Plessey Key Frequency
Synthesis Tuning System. )

The input is'terminated by a nominal 500hms and
should be AC coupled to the signal source. The reference
pin should be AC decoupled. The decoupling should be
effective over the full operating frequency range.

The divider contains a fixed divide by 20 followed by a
divide by 19/20. The divide by 19/20 divides by 20 when no
control pulses are applied to the control input. The divide
by 19/20 will divide by 19 once for every positive going
edge applied to the control pin. The control input edge is
latched and synchronised sothat the following outputcycle,
commencing with a negative edge, is produced by 380 in-
put cycles to the whole divider stage, rather than 400. This
means that the device is highly tolerant of delay in the con-
trol loop and distortion of the control waveform.

To ensure that there is an output cycle produced by 380
input cycles for every control pulse, the rate of control
pulses should not exceed half the output frequency. (See

A4

Voo tV 1y 8[J UHENHE INPUT
MODULUS CONTROL ZCTm 7[] NOT CONNECTED
ouTPUT [ 6] INPUT REFERENCE
GROUND [+ s{] GROUND

DP8

Fig.1 Pin connections

timing diagrams.) FEATURES
The output source impedance is nominally 100ohms.
The output swing is nominally 300mV and swings down Hl On-<chip Wideband Amplifier
from the positive supply. B High Input Sensitivity
ABSOLUTE MAXIMUM RATINGS B HighInput Impedance
Il LowOutput Radiation
Supply voltage, V¢ +7V Il Single ECL Output
UHF input voltage 25V p-p Y . |
Storage temperature -55°C to+125°C B 5V Logic Level Control input
Operating ambient temperature -10°C to +65°C W Control Independent of Distortion and Delay
vee 1 esv
SUPPLY
00| 100
3
OUTPUT
)’— +19/20
SYNCHRONISATION 3 ov

2
O CONTROL INPUT

DIFFERENTIAL
INPUTS

Fig.2 CT2010 block diagram

23



CT2010

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):

Test circuit: Fig.3
Ve =5V, Tamp = 25°C

-
i O B

NOTE. T MAY BE LESS THAN OR GREATER THAN T

24

Fig.5 Timing diagram

Value
Characteristic Pin Min Tvp. Max. Units Conditions
Operating voltage range 1 45 5.5 Y
Supply current 1 90 110 mA
Input voltage, 80MHz 8,6 17.5 200 mVv rms, sine wave 509
Vin 300MHz 8,6 17.5 200 mvV rms, sine wave 50§
500MHz 8,6 175 200 mv rms, sine wave 502
700MHz 8,6 17.5 200 mv rms, sine wave 509
1000MHz 8,6 175 200 mvV rms, sine wave 50Q
Output voltage swing 3 240 300 mV p-p, no load
Output impedance 3 100 Q
Control input, high 2 2/3V,,
2 50 uA
low 2 1/3V,
2 -10 uA
pulse width 2 0.2 3 us
VHF LOCAL
OSCILLATOR
SacAR ConTROL
sV e
- O O — =
B WL - o - s
vour —|—1 —} 'j” so ~ ) Sk TN soap zo 7h .
0n SJ—\ % /% €T2010 n
| i outPuT '—l—c 2 5{]—"1”
R
Fig.3 Test configuration Fig.4 Typical application with combined input
400 380 400 400 NUMBER OF
INPUT CYCLES




PLESSEY
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Advance information is issued to advise Customers of new additions 1o the Ples:

CT2012

ADVANCE INFORMATION

have ‘pra-producllo‘l' st,allus. Details given may, therefors, change wig'.om notice
of ‘ful
for detalils of current status.

CT2012

, S, 8
although we would olg:ci this performance data to
status product in most cases. Please contact your local Plessey i

range which,
miconductors Sales Office

PLL SYNTHESISER FOR TV

The CT2012 forms the heart of the Plessey Key Fre-
quency Synthesis Tuning System by taking data from the
system control and data highway (the Keybus) when TUNE

or FINE TUNE code is recognised and then using this data wle >~ 2P
to control the frequency of the local oscilfator in a tele- T
vision tuner with a phase locked loop (PLL). e mge =p B_m COMPARATOR
womi § 20 2 -
e e Cr2012 2f] < NweuT
FEATURES e s 20[] uasmz cRYsTAL
M High Sensitivity Divider Input 25w [fe w[] +Nourr
I 'mproved Control of Two-Modulus Divider o7 consecTeD [ 18] CAYSTAL TRIMMER
W Fully Keybus Controlled vop +5v e [ soue cLock
M On-hip Frequency Standard and Comparator a3 o 16 ] MO CONTREK
I Four Band Selection Outputs 802 [fo 5]] avenanLe
8ANO ¢ [ 4[] aveano
ABSOLUTE MAXIMUM RATINGS s =1 womn
Supply voitage, Vpp +7Vv
Pin Voltage, pins 9—13 +14V
Voltage, all other pins +7V DP24
Operating temperature range -10°C to +65°C - -
Storage temperaturerange - 55°C to +125°C Fig.1 Pin connections
ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Tamp =+25°C, Vpp =+5V
Test circuit: Fig.3
Value
Characteristic Pin Win. ] Typ.| Max. Units Conditions
Operating voltage range 8 4.5 55 Vv
Supply current 8 22 | 45 | mA |Outputs unicaded
Keybus inputs, high 1—5{Vpp-1 V | Leakage 101:A max.(Pin5only)
low 1—5 0.8 v
Intemal pullup resistor 1—4 2 4 6 kQ
+Ninput, peak-peak swing 21 200 mV | Sine wave via external
capacitor
Internal capacitance 21 10 | pF
External frequency standard input, pin 20 not
connected high 18 |Vpp-1 V| 100uA max. sinking
low 18 0.8 V' |100uA max. sourcing
Quartz crystal standard 18, 20 4 MHz ] 20pF parallel resonance
AV Band and enable inputs 14,15|Vyp -1 V {Leakage 10uA max.
14,15 0.8 v
Band and AV outputs, unselected 9—13 13.2] V |Free drain, leakage
10uA max.
selected 9—13 5 V | 1mA sinking
+Noutput, high 19 7 V | Free drain, ieakage
. 10pA max.
low 19 0.4 | V 0.3mA sinking
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Yoo «—8 Lsv
PROGRAMMABLE
INE COUNTER 16 MODULUS
N oneyr 2L +N & CONTROL
10 BIT S BIT
2
.\ coarse FINE CORRECTION
sanp )20 aren FREQUENCY FREQUENCY TUNING
SELECT §4_9 LATCH LATCH LaTcH
4y | 2 BIT 10 8IT 5 BIT 8 BIT
f
av BanD 4 I\
15, 1
AV ENABLE N ouTeUT
avourpur 13 |
— CODE Lo
Jasicar w PHASE INHIBIT REAOOG“ND nlnwu‘ F—2-u1 | xeveus
ITROL 3 DATA
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e R TIMING <% Hg INPUT
5 MPX
L
20
4 MHz
ouartz osenimon - e S - 8 3.5uMz CLOCK
crvsta 18 |
[ 7 SoKHz CLOCK
ov 2 .vss

Fig.2 CT2012 block diagram

Apart from the CT2012 and the tuner, the PLL needs
two other integrated circuits: a +380/400 PRESCALER (the
CT2010) and the synthesiser tuning interface (the CT2017),
which includes a charge pump, an active filter and an
output stage to drive the varicap line which controls the
local oscillator in the tuner.

In a typical system re-tuning of the television
receiver will come from a control circuit (such as the
CT2014) following some input from the viewer. This input
will be new channel, fine tuning information or an instruc-
tion to access a word of non-volatile memory. In every case,
the control circuit will send the required channel and fine
tuning information to the CT2012.

The FINE TUNE code is used to directly transfer the
FINE TUNE number from the control circuit to the syn-
thesiser and is separate from TUNE to reduce the high-
way use and the time delay during manual and auto-
matic adjustment tuning.

The CT2012 contains six main parts:

(a) A section to recognise the TUNE code (hexadecimal
1D) or FINE TUNE code (hex. 1E) on the Keybus and
then to latch all of the relevant tuning information.

(b) A 10 bit programmable divider with an amplifier on its
clock input to allow use of a small swing on the output
of the PRESCALER and hence to reduce radiation.

(c) A fine tuning system which generates the correct
pulses to control the modulus of the prescaler and so
give a smali shift in synthesised frequency.

(d) A crystal oscillator circuit (for 4MHz crystal) and fixed
+1600 divider to give 25kHz comparison frequency
and fine tuning timing.

(e) A phase and frequency comparator driven by the pro-
grammable divider and the fixed divider.

(f) Logic for band decoding and for video time-constant
switching for audio visual (AV) mode logic.

The Keybus highway is used to carry both instructions
and data around the Key System. To separate these two
functions the codes are transmitted when the Multiplex
Clock is low and the data when it is high; all zeroes or all
ones are inserted to fill the gaps between adjacent code or
data words to avoid spurious instructions. In order to im-
prove the system’s immunity to noise on the highway the
Multiplex Clock may be stopped between operations so
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that noise is not clocked into any circuit, and so should
have no effect, and ideally the highway and Multiplex Clock
lines will be stopped in their lower impedance state to re- -
duce noise amplitudes.

It is expected that all devices driving the highway will
have Open Drain outputs, for which pull-up resistors
(nominal 4kQ) are included in the CT2012.

To safely detect control codes edge sensitive latches
are clocked on the rising (‘0" to ‘1) edges of the Multiplex
Clock and have their inputs driven by gates looking for a
TUNE code (0001 followed by 1101) or a FINE TUNE (0001
followed by 1110).

. State
Time malr2 | H1] Ho Remarks
C1 0 0 0 1
c2 1 1 0 1 Control code
D1
D2 Not used by Synthesiser
03

Band (B), Frequency (Q)
and Fine Frequency (P)
from Key.

Table 1 Tuning sequence on Keybus

State
H3 | H2 [ H1 [ HO

Time Remarks

¢ 0 0 ? (1) Control code

c2 | 1] 1
D1 |Qc2| Qc1}Qc0| Ped , )
D2 |Pe3| Pe2|Pct | PcoO Correction tuning

Table 2 Correction tuning sequence on Keybus



High (source current) | Low (sink current)
Signal Pin Vop-0.5V min 0.4V max
25kHz Clock 6 0.5mA 2.0mA
UP 22
DOWN 23 0.1mA 0.8mA
50kHz Clock 17
Modulus Control 16 0.1mA 0.3mA

Table 3 Logic output currents

CT2012

Pin No. Name Function
8 Voo +5V
24 Ves ov } Power supply
1 HO Four line highway, HO is LSB.
2 H1 Inputs, OV and 5V logic levels nominal.
3 H2 4K £50% pull-up resistors (to Vpp)in KEYBUS
4 H3 device.
5 MULTIPLEX CLOCK Highway timing input, 0V and 5V nominal logic levels.
6 2.5kHz CLOCK 2.5kHz output from crystal via reference divider. May
be used to give Multiplex Clock.
17 50kHz CLOCK 50kHz output from crystal via reference divider. Use Outputs
when setting crystal trimmer. with
OVtos5V
22 UP Increase frequency when low g? ;‘g:':‘:‘;:: :jr\‘?rl:jtl‘lsll:% nominal
23 DOWN Decrease frequency when high] Interface IC swing
16 MODULUS CONTROL Controls PRESCALER division ratio by pulsing high
up to 38 times each comparison cycle.
20 QUARTZ CRYSTAL One crystal pin and the fixed capacitor.
18 QUARTZCRYSTALTRIMMER | Second crystal pin and trimmer capacitor.
21 +NINPUT Low level input clock to Programmable Divider. Should
be AC coupled.
12 BAND 1 Band output selected by code 00 .
9 BAND 3 Band output selected by code 01 glf’te’:lfs’?")’;
hh| BAND 4 Band output selected by code 10 extgrnal
10 BAND 2 Band output selected by code 11 ullu
13 AV OUTPUT Time constant switch, pulls low only if AV band Lo b
selected and AV enable is high :
14 AV BAND Input from band switch to allow AV mode to be
selected.
15 AV ENABLE Selects shorter time constants for locking television
receiver to video tape recorder or equivalent. Will be
driven by diode decoder from Programme Number
lines. High for AV mode, only operative when AV
band is selected.
19 +N OUTPUT Output of programmable divider provided for test

purposes only.
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CT2012

TUNING RANGE

Combining the Fine Offset range, 0 to 19 steps of integer multiples of 50kHz and so may be received
50kHz with the Programmable Divider range, 80 to 1023 EXACTLY (apart from any slight crystal or IF error).

steps of 1MHz, al

lows tuning of the local oscillator for all The correction tuning system gives a range of -3.95 to

television broadcast channels in bands |, 1l IV, V, to within +4.00MHz in 50kHz steps around the nominal frequency.
25kHz. In practice almost all television channels are

wo——eglie ™ i
w——{]2 23 ]ﬂ._‘ croom
KEYBUS Hy ——1 |2 n[f——" o
—
1n
+N
Hy——e—]4 aF—4——]
MPX. CT2010
ctock—e—{|s 20 3—‘—_%
= +5v  [/a0p
2:5kHz CLOCk 0———=——— 6 19 SaamHz
Cr2012 +N 33p
g e,
+5V 8 17{}————>——0 50KHz CLOCK
s2v ‘ux
LUS ITROL
R ; s o —— MODULUS CON
oo 20T —{Jw 15} AV ENABLE
SELECT 1ok AV BAND _ 56k
OUTPUTS 4 —{j» =1
2.7k L._
—{]= [ ——av
! o3 2 outPuT
68K
oo

Fig.3 CT2012 test and application circuit

o -_[—|_
A L__ _______ )
1
I
! |
1 I | v |
] ]
PROGRAMMASLE L Y T !
DIVIDER

o—— I

] ten ‘o ler
MULTIPLEX CLOCK
0%  10%. 0%
| |- l
Ho-Hg INSTRUCTION DATA
1
his *‘ Il‘m ps o toH

Muitiplex Clock:
Instruction or data time (t, or tp) : 1us minimum
Rising or falling edge time (tgg or tgp) : 200ns maximum
Data or instruction to clock set-up time (tpsort,g)  :  400ns minimum
Clock to data or instruction hold time (tp, or t,,) : 100ns minimum
Operating frequency range of Multiplex Clock : DC-500kHz
NN frequency : 2.8MHz maximum

100kHz minimum
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KEYBUS TIMING FOR TUNE

S, .
MULTIPLEX CLOCK TyNE _  TUNE DatA DATA DATA DATA OATA
KEYBUS CONTENT-~-CODE =" CODE =~ ~ =~ -~ o1 -—- Oyt - DhTA. __.DATA___OATA___
c1 c2
0001 101

t t t t | S

INFORMATION LATCHED

FINE TUNING
PRESCALER OUTPUT (:Nyy) .ﬂﬂﬂ"ﬂ.
40 X REFERENCE _j U U L.
FREQUENCY -
REFERENCE FREQUENCY —,—
MODULUS CONTROL I I..

Fig.6 Simplitied timing diagrams

CT2012
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PLESSEY

w Semiconductors

Advance information is issued to advise Customers of new additions to the Ples:
have ‘pre-production’ status. Details given may, therefore, change without

of ‘full p status product in most cases. Plgase
for details of current status.

CT2

CT2017

ADVANCE INFORMATION

Semiconductors range which, nevertheless, still

017

‘SYNTHESISER TUNING INTERFACE

notice although we would expect this performance data to
contact your focal Plessey Semiconductors Sales Office

The CT2017 is designed for use in Frequency Synthesis
Tuning Systems, in particular the Piessey Key System. Ay
The device contains a charge pump with a high o2 [fre b TR TS
impedance voltage follower, a signal detect circuit, a SIGNAL DETECTOR ENABLE WPuT [ ]2 17[] Auto oown
digital AFC circuit and a power on low detect circuit. concoence aures [Jo 161 AFC DETECTOR IPUT
FEATURES UNEFYBAK AT [ls  CT2017  15[] POWER Low
. Low Varicap Driver - ve vioeo et (s 4[] POWER LOW DETECTOR DELAY CAPAGITOR
M Active Filter Charge Pump Rl J =l
. Logic Level Control VARICAP CONTROL VOLTAGE ouTPyT [7 2[] vegra t+33v)
M Signal Quality Detector ok e e [ N A
. AFC Input Option CURRENT REFERENCE [0 0[] DOWN _I"_ | OR SIMILAR CIRCUIT
I Auto Up, Auto Down Logic Level Tuning
Correction DP18
M Power Low Detector Fig.1 Pin connections
-— 3 vfgls
4k
s RESET OUTPUT
1 POWER
e I oereCTon
,J” !— 3 DELAY
:’ [
)
AFC DETECTOR 18 ! AFC CIRCUIT
INPUT 1
1
|
} ‘CORRECTION TUNING
: arc - CONTROL OUTPUTS
I xI.EVEL TUNING
1
Lo ==
ENABLE +5V
5 — g DETECTOR ENABLE
LINE FLYBACK & o-ex SIGNAL ax INPuT
weuT Sincurr
[COMNCIDENC;
-ve % yoso o ) FILTER
w*
12 veer2
I I -
n
o o
gl 3 e — e vecnoe
oown 18
13 i
CHARGE PuMP 'ReF
CWTER

Fig.2 CT2017 block diagram
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CT2017

The charge pump is operated by two 5V logic inputs UP
(active low) and DOWN (active high). These inputs tum on a
charge cument and discharge current respectively. The
charge pump circuit and its voitage follower operate from
the +33V supply rail. The combined charge pump, external
filter and voltage follower may be used as the filter and vari-
cap driver for synthesis tuning systems.

The signal detect circuit is used in tuning systems cap-
able of automatically sweeping the received broadcast
bands. The circuit examines the line synchronisation pulse
and line flyback pulse for coincidence. When a regular sup-
ply of adequate coincident line synchronisation pulses
occurs, the filter voltage falls. This indicates a received sig-
nal of a sufficient strength to produce a viewable picture.

When the signal detect filter voltage is higher than the
signal detectors threshoid the AUTO UP and AUTO DOWN
outputs are clamped at Logic '0’. When the filter detect volt-
age is below the level detector’s threshold the AUTO UP
and AUTO DOWN outputs are enabled. The enabling of
AUTO UP and AUTO DOWN may be used to indicate that a
signal of adequate strength has been received and the
sweep may be stopped.

Using appropriate external components, pin 5 may be
used as a sync pulse separator, when fed with negative
video or a positive line sync pulse input.

The signal strength recognised as good depends on the
signal to noise ratio at the input to pin 5. This will depend
on the type of sync separation used, whether noise gating

is used and the noise figure of the signal processing cir-
cuits.

A digital AFC circuit, which comprises AFC level
detector and correction tuning control, examines the AFC
signal (‘S’ curve) produced by conventional television AFC
circuits. The circuit produces an AUTO UP Logic ‘1’ output
when the AFC voltage is greater than the upper AFC thres-
hold, and an AUTO DOWN Logic ‘1’ output when the AFC
voltage falls below the lower AFC threshold. Both outputs
are Logic ‘0’ when the AFC voltage is between the upper
and lower thresholds.

CORRECTION TUNING

The AUTO UP and AUTO DOWN outputs may be used
to adjust the correction tuning number of a synthesis tun-
ing system and hence produce a digitally quantised AFC.

The power low detector circuit compares: the +5V
supply and the +12V supply against intemal reference
levels. When either supply falls below its relevant reference
level the delay capacitor is discharged and the power low
detector reset output is set to logic ‘1’. When the supplies
exceed their relevant reference levels, the delay capacitor
is charged to the threshold levei, which tuins on a
transistor and the output is set to logic ‘0’ after a delay.

The resulting output pulse may be used for setting the
logic of the tuning synthesiser and for protecting the
memory from corruption during power on and power off.

SlGNAI.{
DEYECT ENABLE

TO CORRECTION TUNING

—— e
AUTO  AUTO
UP  DOWN

+12v

POWER
‘s']—T> Low

CT2017

2

TT‘FT

NOTE.R1 DEFINES | CHARGE | DISCHARGE

Fig.3 Testand application circuit
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ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):

Tamn =+25°C, Vogy = +12V, Vgeg = +5V, Veerp = +33V

Test circuit: Fig.3

CT2017

Characteristic Pin Value Units| Conditions
Min.| Typ.| Max.
Operating voltage range
Veer (+12V) 1 ]108 132 v
Vees (+5V) 6 | 45 55| Vv
Ve (+33V) 12 | 31 | Vv
Supply current
Vees (+12V) 1 811 12| mA
Voes (+5V) 6 12| 20 | mA |V5=0V,V,,=0V,V,,=5V
Ve (+33V) 12 | 33|45 55| mA [lg=2mA,V,,=0V,V,,=+5V
Varicap control
Output range available 7 0.9 29.5| V |lg=2mA (Rg2.2kQ) V12 = 33.0V
Output leakage current 7 40 [ nA |V,y=+5V,V,,=0V
UP control input active " 1 v
UP control input inactive " 3 v
UP control input current 1 50 | uA |V, =+5V
DOWN control input active 10 3 v
DOWN control input inactive 10 1 \
DOWN control input current 10 50 | uA |V,p=+5V
AFC control
Detector high threshold 16 | 70| 75] 80 V
Detector low threshold 16 | 41| 45]49]| Vv
Detector window 16 | 28)30] 32| Vv
Input current 16 25| pA |Vig=+12V
Correction tuning outputs (AUTO UP, AUTO DOWN)
Voltage high 17,18] 45 V | V,; high=DOWN, V,, high = UP
Current source = 50uA
Voltage low 17,18 05] V [Bothlow =inactive, current sink
=2mA
Line flyback threshold
High 4 2 \
Low 4 07| Vv
Negative video input
Threshold 5 0.7 v
Sync pulse switching current 5 12 | uA
Leakage current 5 03] uA [Vs=-5V
Coincidence detector
Enable 2 4.5 v
Inhibit 2 2 v
Threshold 3 24 A"
Power on detector
Output voltage 15 | 45 V  |Current source = 50uA
_Normal 05| V [Currentsink=2mA
Detector threshold
Veer (+12V) 1 [92199(106| V |SeeFigs.4ands
Vees (+5V) 6 [37] 4 )43| Vv |SeeFigs.4and5
Delay capacitor charging current 14 10 uA
Delay threshold 14 ] v
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*SV

Notes

1. T, period timed by delay capacitor

2. Output is connected to +5V supply via a pull-up
resistor

3. T,is set by value of hargi t and

output threshold voltage. Che'rging'chrenl is
normally 10uA. Threshold voitage is normally 9V.

Fig.4 Power I

timing diag (Poweron)

12v

e12v —\
+Sv

‘-_4_\{\_‘{" ___________________

RESET
ouTRUT

N
L TN v =r S
) ®

ABSOLUTE MAXIMUM RATINGS

+12V supply (Veey)

+5V supply (Vcs)

+33V supply (Vec1a)
Operating temperature range
Storage temperature range

Fig.5 Power lowdetector timing diagram (Power off)

-10°C to +65°C
-55°Cto+125°C




O PLESSEY

icomluctors

ADVANCE INFORMATION

still

Mvmc. lniormu(lon is issued to advise of new to the Pl

lmus Details glvon may, therefore,
‘status product in most cases.
lot detalis of cuvnm l(llul

u‘:ﬁhounh we would oxpoﬂ thl: podormmce data to

fore, change without noti
Please contact your local Plessey Semiconductors Sales Office

CT2200

5-BIT BINARY TO 13-SEGMENT DECODER/DRIVER

The CT2200 is an N-channel MOS integrated circuit,
designed to directly drive two 7-segment LEDs to dusplay
the numbers 1 to 32, with leading zeros suppressed. The
circuit is ideal for applications such as the programme
number display of a television receiver. The display is con-
trolled by a 5-bit binary input port, weighted so that the
number shown (1-32) is one more than the binary input (0-
31) to avoid programme 0. The 5 lines can come from a re-
mote control receiver or from any other source of con-
tinuous 5-bit data.

Common anode LEDs can be driven directly with a
current limiting resistor in series with each output (see
Fig.5) or by using some other form of brightness control
(see Fig.6). By driving each segment individually the inter-
ference problems associated with multiplexed displays are
avoided.

A blanking input is provided so that the display can be
tul;ned off or can be made to flash with an extermnal puised
signal

Only 13 lines are needed for two 7-segment displays
because segment Tf is never lit for the numbers 1 to 32 and
so does not need to be decoded and driven. Segment
identification is shown in Fig.2.

The 13 outputs of the output encoder drive the gates of
large output transistors to give two states: OFF and SINK
CURRENT; as there can be up to 12 outputs on at once,
each sinking 20mA, four OV pins are provided to reliably
carry this cument. ALL FOUR PINS (3, 7, 18, 22) MUST BE
CONNECTED TO 0V.

The number of segments required for each character is

DP24

Fig.1 Pin connections

g
g
8
7]

Direct Segment Drive — Non-Multiplexed
5V Supply

Blanking Input

Leading Zero Suppressed

Minimum Segment Pattern per Character
20mA Drive per Segment

5-Bit Binary Input

shown in Fig.3.
—_—
X
—t s

|

[fFH56 16890

Fig.2 Segment identification

Fig.3 Character representation

A9 10

14
+5Y DISPLAY

[ I

&) 14

e
5]

l—-—01 ALL
* “roov
i f————o 2
<] 1011
L ] . 1 MW7
s bcdegabedotg
e — N ——t

T - v
TENS ¢ SEOMENTS UNIYS 7 SEGMENTS

Fig.4 Block diagram
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CT2200

ELECTRICAL CHARACTERISTICS (see Fig.5)

Test conditions (unless otherwise stated):
Tamp =+25°C, Vpp=+5V ‘

Value
Characteristic Pin Min Typ. Mo Units Conditions
Operating voltage range 9 45 5 5.5 v
Supply current 9 - 5 mA
Input voltage high 10-14 4 \)
low 10-14 0.8 \
Leakage cumrent 10-14 10 uA Vin=+5V
Capacitance 10-14 10 pF
Output voltage 1,2,
46,8,
16,17, 1 v Sinking 20mA
19-21 i
23,24
Recommended series resistor (if used) 120 Q

1R

T
Yy, (m

]
= U A
1200 x 4 [J
"}
—J
—
o3 L11 T[]
2 Wi 9 8 7 6 5 4
_— //_// //_//
L3 34 15 16 17 18 19 20 21 22 23 24 —— —
1]
1200 x8

no-07

1%x5 1K

ov

Fig.5 Test circuit and application using load resistors (see also Fig.6)

+5V
BC33? BRIGHTNESS
CONTROL
ov

[ 1

L)
L)

12 1 0 9 8 7 6 5 4

CT2200

]

Fig.6 Mini P pp
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CT2200

ABSOLUTE MAXIMUM RATINGS
Supply voltage, Vpp +7V
Input or output voltage +7V
Output current 30mA
Ambient operating temperature -10°C to +65°C
Storage temperature -55°C to +125°C
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Semiconductors

ML231B

ML231B

MOS TOUCH TUNER

The ML231B is a six-channel sense circuit designed
specifically for touch tuning in colour and monochrome
television receivers. Using low threshoid P-MOS technology,
the circuit can be driven directly from two-terminal touch
plates — replacing conventional mechanical push-buttons
for channel selecuon Neons may be used to indicate the

d ch I, while the | tput of the ML231B
drives the varicap tuner via a bias sefection network.

had

ABSOLUTE MAXIMUM RATINGS

Ambient operating temperature —10°C to +65°C
Storage temperature ~10°C to +85°C
Supply, Vss—Vbp 38V
Varicap voltage Vsv w.r.t. Vss +0.3v
FEATURES
B Six-channel Capability
M Direct Neon or LED Drive
B Low Impedance Drive to Varicap

An additional output is provided which goes high with
no channel selected and may be used externally to select
channel 3 50 as to prevent the existence of a null state.

Yoo

INPUTS
INDICATOR OUTPUTS

1]
o
i
0
i
[Jreser ourrur

DP16, DG16

Fig. 1 Pin connections

B Uses 33V Varicap Supply
B Low Current Drain
W Reset O/P Prevents Null State

SENSE INPUT
INDICATOR QUTPUT

AV (TR

Rt

-

Fig. 2 Functional disgram
(positive logic)
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ML231B

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
Tamb = +25°C, Voo = 0, Vss = Vsv = 30V to 36V

1
NEONS ‘2
NEONS:
VITALITY

TYPE 3L

il

Yoz

Value
Characteristic Units Condition
Min. Typ. - Max.
Input current 1 HA Vip = 0V
Supply current 2 4. 5.5 mA
Ron of varicap switch 50 100 Q fout = 10mA
Rop indicator switch 125 250 Q lout = 4mA
Sense input threshold 0.4Vgs 0.5Vgs 0.6Vgs \
‘Reset O/P voitage high Vss—10 \ lout = 0.5mA
240V AC
03 10M
100k )
TOUCH ¥
PLATE “ Yss.Ysv TO VARICAP
CONTROL
sam V3. &30
t] L
N
a3 e
T 2 o Pt
\_b'—i
s 2 —{

Fig. 3

=14+2+3+4+5+6+3

40

Typical application circuit




PLESSEY

Semiconductors

ML232B

ML232B

MOS TOUCH TUNER

The ML232B is a six-channel sense circuit designed
specifically for touch tuning in colour and monochrome
television receivers. Using low threshold P-MOS technology,
the circuit can be driven directly from two-terminal touch
plates — replacing conventional mechanical push-buttons
for channel selection. Neons may be used to indicate the
selected channel, while the latched output of the ML2328
drives the varicap tuner via a bias selection network.

ABSOLUTE MAXIMUM RATINGS

Ambient operating temperature —10°C to +65°C
Storage temperature —10°C to +85°C
Supply, Vss-Voo 36V

Varicap voltage Vsv w.r.t. Vss +0.3v

FEATURES

B Six-channel Capability
M Direct Neon or LED Drive
M Low Impedance Drive to Varicap

A stepping facility is included whereby the application
of a suitable negative-going pulse to the step input pin, will
cause the selected channel output to advance by one.

Yoo

SENSE INPUTS
INDICATOR QUTPUTS

VARICAP

g
vss [

D
il
il
1
1
il
1]

STEP INPUT

DP16 DG16

Fig. 1 Pin connections

M Uses 33V Varicap Supply
M Low Current Drain
B Remote Control Stepping Facility

SENSE INPUT
INDICATOR OUTPUT

4

e _{3.__ .%__1

VARICAP
OUTRUT

5

-1

_%E__l_%__

Fig. 2 Functional diagram
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ML232B

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):

Tamb- = +25°C, Voo = 0, Vss = Vsv = 30V to 36V

42

Value
Characteristic Units Condition
Min. Typ. Max.
Input current 1 uA Vip =0V
Supply current 2 4 5.5 mA
Ron of varicap switch 50 100 Q lout = 10mA
Ron of indicator switch 126 250 Q lout = 4mA
Sense input threshold 0.4Vgs 0.5Vss 0.6Vss v
Step puise level 0 Vss —29 \
Step pulse width 0.1 1 ms | Tamp =0°C to +65°C
STEP
240V AC INPUT
03 0
o TOUCH w
i P e rrremey
‘CONTROL
Ly L I: EX XX
i o9
»—G 7}
-0 A
-0 >
O A
O 4
! -
L) —C
NEONS. " . ook
VAL R L
TYPE 3
Jo-
Yoo Lk

Fig. 3 Typical spplication circuit
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Semiconductors

ML237B

ML237B

6-CHANNEL TOUCH CONTROL INTERFACE

The ML237B is a six-channel sense circuit designed
specifically for touch tuning in colour and monochrome
- television receivers. Using low threshold P-MOS technology,
the circuit can be driven directly from two-terminal touch
plates — replacing conventional mechanical push-buttons
for channel selection. Neons can be used to
indicate the selected channel, while the latched output of
the ML237B drives the varicap tuner via a bias selection
network.
A stepping facility is included whereby the plication
of a suitable negative-going pulse to the step input causes
the selected channel output to advance by one.

FEATURES

6-Channel Capability

Direct Neon Drive

Low Impedance Drive to Varicap
Uses 33V Varicap Supply

Remote Control Stepping Facility
Sound Muting During Selection
Selected Channel 1 on Power-up

Channels Are Selected With a Negative (or
Earth) Input

mouTeH 1 Vog
sEwse INPUTCH 2 OUTPUT CH Y
INPUTS INPUTCH3 OUTPUTCH 2
::g:““ INPUTCH 4 OUTPUT CH 3 :G::EIAY:
INPUTCHS OUTPUT CH A
INPUTCHE OUTPUTCH S
STEP INPUT OUTPUT CHE
HUTE TG MUTE OUTPUT
Veg Vsy
DP18
Fig. 1 Pin connections
ABSOLUTE MAXIMUM RATINGS
Ambient operating temperature —10°C to +66°C
Storage temperature —~10°C to +85°C
Supply, Vss—Vop 36V
Varicap voltage Vsv Vss +0.3V

SENSE INPUTS NEON OUTPUTS
A

‘em

i

AEnattaheiey

MUTE
- TIMING
Che CONTROL

e et ST NURY S AR,

(
<
f

T
]
! 1
I
\ i
I I
H I
| |
' ]
I 1
t
H H
1 ]
1 |
1 |

f—
2
e

gl b 4T

—V
VARICAP QUTPUTS

STEP Ve
INPUT ! l fd
Voo

vss

Fig. 2 Functional block diagrsm



ML237B

ELECTRICAL CHARACTERISTICS

Test Conditions (unless otherwise stated):

Tamb = +25°C, Voo = 0, Vss = Vsv = 30V to 36V

Value
Characteristic Units Conditions
Min. ~ Typ. Max.
Input current 1 HA VIN = Vss
Output leakage 1 uA Vour =0
Mute switch O/P leakage 10 HA Voutr =0
Supply current 5 8 mA
Ron of varicap switch 50 100 Q fout = 10mA
Step pulse width 0.2 ms >.05Tm
Neon switch output current 2 mA
Mute switch Rgn 100 200 Q loutr = 5mA
Input threshold 0.4 05 0.6 Vss
Step input current 10 1000 uA Vin =0
Mute period 400 ms Cp = 0.68 uF
Step pulse level (o] Vss —29 \%
NOTES
The mute timing can be increased by using a higher value of capacitor {Cpy)
. MUTE veg —— =1 T
Touch plate selection: ouTPUT Vob Tm 2 Cm x 0.6ms/nF

If the channels are selecting by stepping then the mute output is extended by the clock pulse width Tg

STEP Vss
. K INPUT "
Stepping selection: ‘oD [wy gl BN
MUTE Vss
QUTPUT
Vpo—

tl

PLATES
iﬂ]i‘lb E]m VARICAP
CONTROL

EXXZX X

1 18
2 17]
3 ~F
4 15| L‘
N 5 14 —¥
TR Bvcm BVCEO>|SOV
3 nf—
o 7 12|
00k
M ls n
™ q U rl] f o =
Vi
o0 \
Vss, Vsv $
STEP
INPUT
Suute ourpur

Fig. 3 Typical applications using neons as channel indicators .
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Semiconductors

ML238B

ML238B

8-CHANNEL TOUCH CONTROL INTERFACE

The ML238B is an eight channel sense circuit designed
specifically for touch tuning in colour and monochrome
television receivers. Using low threshold P-MOS technology,
the circuit can be driven directly from two-terminal touch
plates — replacing conventional mechanical push-buttons
for channel selection. Neons or LEDs may be used to
indicate the selected channel, while the latched output of
the |ML238B drives the varicap tuner via a bias selection
network.

A stepping facility is included whereby the application
of a suitable negative-going pulse to the step input causes
the selected channel to advance by one.

FEATURES

8-Channel Capability

Direct Neon Drive

Direct Neon or LED Drive

Low Impedance Drive to Varicap

Uses 33V Varicap Supply

Remote Control Stepping Facility

Sound Muting During Selection

Selects Channel 1 on Power-up

A Negative Pulse on Clear Resets to Channel 1

NO CONNECTION [} Yoo
INPUT CH 1 OUTPUT CH 1t
INPUT CH 2 OUTPUT CH 2
INPUT CH 3 OUTPUT CH 3
13 INPUT CH ¢ OUTPUT CH 4 WaRicap
UTPUTS
oo R Y weur cu s UTRUT CH 5 :
INPUT CH 6 OUTPUT CH &
INPUT  ChH 7 OUTRUT CH 7
INPUT CH 8 QUTPUT CH 8
STEP INPUT MUTE QUTPUT
m?RVOTING CLEAR INPUT
Vs Vsy
DG24
Fig 1 Pin connections
ABSOLUTE MAXIMUM RATINGS
. . (-] O
Ambient operating temperature —10°C to +65°C
J
Storage temperature —10°C t0 +85°C

Supply, Vss—Voop 36V
Varicap voltage Vsv Vss +0.3V

SENSE INPUTS, INDICATOR OUTPUTS
A

Shaas

\
MUTE TIMING
cHe CONTROL

CLEAR INPUT

< ©
g 5

STEP INPUT
vss

voo

'CHI
" ,
+
1 1
! i [ ' ' ! i
| 1 | ! i [ H
| 1 1 | ] 1 )
I I ] ) |
ves 12 i i H ! i !
1 T i T I N | 1
| | 1 ' ! | !
1 1 | ( 1 |
| i 1 ! i i
DA ! ! i H ! |
vsv —¢l H \ 1 i 1 |
1 ] 1 I i | |
I | t | ] | 1
1.{_-_-4_ ___.l_}___-L.%___J_}__-_L}__ 4
23 22 2 20 19 \l )
CHY
N
A
VARICAP QUTPUTS

Fig. 2 Functional block diagram
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ML2388B

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
Tamb = +25°C, Voo = 0, Vss = Vsv = 30V to 36V

. Value ) .
Characteristic i Typ Max Units Conditions
Output leakage 1 pA Vour =0
Supply current 6 g mA

Input current 1 pA Vin = OV
Ron of varicap switch 50 100 [o] lour = 10mA
Ron of indicator switch 180 300 [o] lour = 10mA
I/P threshold 0.4 0.5 0.6 Vss

Step pulse level ] Vss—29 Vv

Ts step pulse width 0.2 ms >05Tm
Clear pulse level 0 Vss—-29 )

Clear pulse width 0.2 ms

Ron of mute switch 100 200 Q loutr = 5mA
Tm mute timing 400 ms Cm = 0.68uF
Step /P current 10 1000 A Vin=0
Mute O/P leakage 10 pA Vour =0

NOTES:

The mute timing can be increased by using a higher value of capacitor (Cm) (See Fig, 4).

Touch plate selection:

— Ty

-

wre  Vss
uTPUT g

Tm2¢Cm X 0.6ms/nF

If the channels are selecting by stepping then the mute output is|extended by the clock pulse width Ts.

Stepping selection

sigp VSS
WPUT  ypg
wTE

outPur

The clear | /P should be left open circuit when not in use.

[ T o)

]

240V AC

10M
Voo
TOUCH
PLATES
VARICAP
‘CONTROL
"“hh?}hﬁhhh 3338 § L
e 24|
2 23]
3 2p—-7—_F
s 20] -
[] | —
7 ; 1
. ' o —
t] » J—
100k
"
o wp—
n Sznl
(0000000 [T e__»
VesVsv
STEP PULSE CLEAR WP .Il:flolf

Fig. 3 Typical applications using neons as channel indications




APPLICATION NOTES

Application using LEDs as channel indicators

In applications where the use of mains is not desired
channel selection can be made by using the +30V Vss
supply as a compromise but at the expense of reduced
input sensitivity. In this case LEDs can be used as
channel indicators.

The 1.2kQ and 820Q resistors limit the LED current to
10mA, whilst the diode ensures less than 1A leakage
when the LED is reverse biased., It is desirable to have a
1MQ resistor between the touch plates and the input
as a safeguard against static.

On selection of a ch I, the potential divider chain
comprising the 1MQ resistor, the finger resistance and
the 10MQ resistor sets the threshold voltage on the
input pin. When the channel isselected the IC provides a
current source to the LED.

ML238B

vss
t1°3
" Yoo
POirEs
N VARICAP
o~ ] k ““CONTROL,
EEXEXEZX o

\ E08 e A u

i< 2 2]

Y-e T =

N g 4 u——-——i_

144

Neta s L

\l‘l ™~

¢ ? —

144 . " i

- R N
R 00k
" .l
How & % o2
e oM . ,,
vss, Ysv
020
v,
sm&w cwélw e ore

Fig. 4 Low voltage, imp

"

ivity using LED indi.
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QO PLESSEY

Semiconductors

ML2398B

ML239B

8 - CHANNEL TOUCH CONTROL INTERFACE

The ML239B is an eight channel sense circuit
designed specifically for touch tuning in colour and
monochrome television receivers. Using low threshold
P-MOS technology, the circuit can be driven directly
from two-terminal touch plates — replacing conven-
tional mechanical push-buttons for channel selection.
Neons can be used to indicate the selected channel,
while the latched output of the ML239B drives the
varicap tuner via a bias selection network.

A stepping facility is included whereby the applica-
tion of a suitable negative-going pulse to the step
input causes the selected channel output to advance
by one.

FEATURES

8-Channel Capability

Direct Neon Drive

Low Impedance Drive to Varicap

Uses 33V Varicap Supply

Remote Control Stepping Facility
Sound Muting During Selection
Selects Channel 1 on Power-up

A Negative Pulse on Clear Resets to
Channel 1

Channels are Selected with a Negative

No connecTion ] Voo

INPUT CH OUTPUT CH 1

INPUT CH 2 OUTPUT CH 2

INPUT CH 3 oUTPUT CH 3
SENSE INPUT CH ¢ outPuT cH 4 | yamicar
NEON s ot cns{ OUTFUTS
QUTPUTS INPUT CH ou CH

INPUT CH 6 OUTPUT CH &

INPUT CH 7 OUTRUT CH 7

INPUT CH 8 OUTPUT Ch 8

STEP INPUT MUTE OUTPUT

MUTE TIMING
CONTROL CLEAR INPUT

Vss Vsv

DG24

Fig. 1 Pin connections

ABSOLUTE MAXIMUM RATINGS

Ambient operating temperature —10°C to +65°C
Storage temperature —10°C to +85°C
Vss—Vop supply 36V

(or Earth) Input Varicap voltage Vsv Vss +0.3V
SENSE INPUTS, NEON QUTPUTS
41 cHp  MUE TIMING
#__T e {z__ s 47___,_+L___%2_- %-_'__ —
ll" T r T a 1’" H I r M
| | h ! | | | | | : 1 . CLEAR INPUT
| I ! | ! | I | | | —— ore
! ! i | ! | | | | | | | l Voo
w2l ! | ] | | | 1 | | |
‘o0 ¥ : .
i T T t { i i i 2 b
H | I | | | | | 4! STEP INPUT
! R e e N
o2 ! , ' ! : X ! ;
| i ] 1 | i 1 !
! i ! ! 1 ! I |
L I

{

T
S I
|
L
4
|
U

cHY

___1_%-_~_
20 19 18

vy
1
——L __I_%___|_§___ 4
" % (5
e MUTE
/ ouTPyT

VARICAP QUTPUTS

Fig. 2 Functional Block Diagram 49



ML2398B

ELECTRICAL CHARACTERISTICS

Test Conditions (unless otherwise stated):
Tamb = +25°C, Voo = 0, Vss = Vsv = 30V to 36V

. Value . .
Characteristic Units Conditions
Min Typ Max

Step, clear pulse level 0 Vss —29 \
Input current 1 A ViN = Vss
Output leakage 1 A Vour = 0
Mute switch O/P leakage 10 WA Vour =0
Supply current 6 9 mA
Ron of varicap switch 50 1000 Q lour = 10mA
Clear step pulse width 0.2 ms >.05Tm
Neon switch output

current 2 mA
Ron of mute switch 100 200 Q loutr = 5mA
Input threshoid 0.4 0.5 0.6 Vss
Step input current 10 1 mA Vin =0
Mute period 400 ms Cm = 0.68uF

NOTES:

The mute timing can be increased by using a higher value of|capacitor (Cm)

vss

™

-

Touch plate selection : MUTE
outeLT

TmaCm X 0.6ms/nF

If the channels are selecting by stepping then the mute output is {extended by the clock pulse width Ts.

Stepping selection :
wure  Vss
OUTPUT Yoo

The clear I/P should be left open circuit when not in use.

step  Vss
INPUT oo

() —fe-Tu|

_voo

™
471 Koz
i3
. T
Y- Y . . .
—: %
»‘—@ 2 2
& S i
.-@ 4 2 o
s 20 -
S : z
6 ) ’ . =
TRI:BVe g BV > 150V "@ ——
. . o
470k ™ NEONS 7Y 15
o " "
oM 12 3
| voo
Vss,Vev
STEP PULSE cLEAR P mutd orp

VARICAP
CONTROL

Fig. 3 Typical applications using neons as channel indications
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Semiconductors

ML920

ML920

REMOTE CONTROL RECEIVER

Plessey Semiconductors have developed and pro-
duced a range of monolithic integrated circuits which
give a wide variety of remote control facilities, As well
as ultrasonic or infra red transmission, cable, radio or
telephone links may also be utilised. Pulse position
modulation (PPM) is used with or without carrier and
automatic error detection is also incorporated. Although
initially designed with TV remote control in mind the
devices may equally easily be applied for use in radios,
tuners, tape and record decks, lamps and lighting, toys
and models, industrial control and monitoring.

The ML920 demodulates the PPM signal received
from the SL490 transmitter. After error checking the
received code may condition a 20 programme memory
or one of three D/A converters.

QUICK REFERENCE DATA

Power supply: 16V 14mA
Demodulation : Pulse position with time
window checking by on-chip oscillator
Decoder: 5 bit with successive codeword
comparison

Programme : Latched 5 bit binary,

20 programmes

Analogue controls : 3 static current mirror
converters, 32 step with normalise level
Other outputs: On, Recall ‘Display. AFC,
Mute, Colour Kill, Oscillator Monitor
Local inputs: On/Standby, Step,
Normalise

cooun o (] 2] /A REFERENCE

cotour kit [z 237 BRIGHTNESS D/A
Vo (0¥} ] 22]] MuTE
Vis (-16v) (10 21]] YOLUME D/A

NORMALISE INPUT (] ¢ ML920 19[] D § sinany
PROGRAMME

SELECTION

RecaLl [z [] arc
DP24
Fig. 1 Pin connections
FEATURES
W Accepts 5 Bit PPM
M All Timing From On-Chip Oscillator
B Incorporates Error Protection
B Easily Used With Ultrasonic or Infra-
red System
B Up to 20 Programmes With Latched Binary
Output
Bl 3 D/A Outputs With Normalise Level At
3 of Max.
B Automatic Power-On Reset and Normalise
B Many Other Facilities, AFC. Mute, Colour

Kill, Recall etc.

weur o2 S Ting
e CONSTANT
MONITOR
COMPARATOR
S U [ hi)
ON/STANDBY O—o—— B} SteaLt
POMER (LEAR 1
TiHE comst DECODER -
~ 2
NORMALISE 0% —o— AND UP/DOWN (wnm
LoaKC J
STEP 7
PROGRAMME O——o———1 K * VOLUME o
STEP TIME 15
consT - 1
{  erocRammE
3 Al
° 0. DA
Vs REFERENCE
! 2, COLOUR
KILL
% 179 2 ‘

Fig. 2 ML920 remote control receiver block diagram
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ML920

ELECTRICAL CHARACTERISTICS (see Fig. 3)

Test conditions (unless otherwise stated):

Vss= 0V
Voo = —16V
Tamb = 25°C
Value
Characteristics Pin X Units Conditions
Min Typ. Max.
Supply voltage 3 14 18 v
Supply current 3 8 14 mA
Input logic level high 5,6,7, -1 0 Vv
low Voo Voo+35 | V
Output logic level high |2, 11-13, 16-20, 22| -1 \" 50k to Vpp
low Voo Voo +05 | V 50k to Vop
Analogue output 31
current range 1,21,23 0 = Irer | 3.9k to Voo
(pins 1, 21, 23) 8
Analogue step size 1, 21,23 0 & 3 Irer | Vour < Vop 45V
D/A reference, Irer 24 -250 —345| —455 A 33k to Voo
Osciilator timing 9 1.5k Hz C = 22n, R=100k See note 1
Power clear time 14 400 ms C = 4.7u R=100k
constant
Step time constant 15 1 s { C=470n R = 3.3M
Monitor output *high’ 9 —1 0 V [ Internal load
‘low’ Voo Voo +0.5 V | provided
PPM input logic level high -1 0 \
PPM input logic leve! low 10 Vob -6 \
PPM input pulse width 1 22T us T= i 1
osc
Note 1. R (Pin 8)is 47k - 200kL2, 2fmon (Pin 9) = f,. o~ okl ;CR
B
v N
[I] [l] L
PLESSEY
PPM INPUT ‘l TBA 120u
10 (&
3
5 ON/
é STANDBY
ON/STANDBY
L TiC
T P a1
. B Y
NORMAL K
“{ , L
step & e recau 2 sk
anuun{{ oﬁ“‘ . w :;; ;
N BN CEE [1 o PLESSEY
TDA 2560

5
39K 20 [0k

ALL RESISTORS 56k UNLESS OTHERWISE STATEO

Fig. 3 PPM receiver application

PIN FUNCTIONS

Negative Logic: 0 is OV (Vss), 1 is —17V (Voo)

1, 21, 23. Colour, Volume, Brightness

These three outputs are from three 5 bit current
mirror D/A converters. They are referenced to the
current drawn from pin 24, |, and give 32 steps,
Iret/8 per step, from 0 to 31/8 l,er. The outputs will be
setto 12/8 lref by the NORMALISE input, the normalise
code1from the transmitter, or when the ON output goes
toal.

52

2. Colour kill
This output gives a logic 0 when the COLOUR D/A
output is zero.
3. Voo
—17V power supply
4. Vss
__ OV power supply
‘6. On/Standby input
A1 on this pin will toggle pin 11 (ON 0O/P), generate



RECALL and AFC, normalise VOLUME, BRIGHTNESS
and COLOUR, reset MUTE and set channel code
00000.
6. Normaliseinput

A 1 will normalise the VOLUME, BRIGHTNESS and
COLOUR outputs. A RECALL signal is generated and
MUTE is reset.
7. Channel step

The channel code will step up by 1 as long as this
pin is held at logic 1. The time period between steps
is defined by an RC constant attached to pin 15,
On reaching 20 the next step returns to 1. On output is
set to ON, and AFC is generated. If the TV goes from
Standby to ON, RECALL is generated and VOLUME,
BRIGHTNESS and COLOUR are normalised. If
VOLUME is not 0, MUTE is reset.
8. Oscillator time constant

An RC time constant is formed for the clock timing
by connecting external components, one resistor and
one capacitor, to this pin. Adjusted so that period of
output on pin 9 is 1/20 of 0 interval of incoming PPM.
9. Oscillator monitor

This output is a division of two of the oscillator, and
and is available for testing and setting purpose.
10. PPM /P

The output of the front end amplifier is connected
here such that the signal is in the form of positive pulses
separated by time periods whose length define the
data. With no signal, PPM input is at a logic 1.
11. On O/P

Open drain output. Logic 1 denotes TV set ON:
Logic O TV set standby. Set to 1 when channel number
changes. Set to 0 by power clear or by transmitter
selected Standby. Toggle to opposite state by manual
ON/STANDBY control.
12. Recall O/P

Open drain output. A 1 may be used to trigger an

Transmitter code Function
EDCBA
00000 Programme 1
00001 Programme 2
00010 Programme 3
00011 Programme 4
00100 Programme 5
00101 Programme 6
00110 Programme 7
00111 Programme 8
01000 Programme 9
01001 Programme 10
01010 Programme 11
01011 Programme 12
01100 Programme 13
01101 Programme 14
01110 Programme 15
01111 Programme 16
10000 Programme 17
10001 Programme 18
10010 Programme 19
10011 Programme 20
10100 Colour +
10101 Programme Step +
10110 Volume +
10111 Brightness +
11000 Standby
11001 Mute
11010 Recall
11011 Normalise
11100 Colour —
11101 Programme Step —
11110 Volume —
11111 Brightness —

Table 1 Basic 32 command set

ML920

on-screen display. A static output is generated by the
manual controls ON/STANDBY and NORMALISE.
A pulse is generated by any channel change if the
circuit switches to ON at the time, and by RECALL and
NORMALISE commands from the transmitter.
13. AFC O/P
Open drain output. Logic 1 can inhibit the tuner AFC.
A static output is generated by manual ON/STANDBY
control. A pulse is generated by any channel number
change.
14. Power clear
A capacitor and resistor connected here define the
time delay for the power clear circuit, which normalises
all D—A outputs etc.
15. Channel step time constant
An R-C time constant defines the time period
between increments of the channel number when
stepping.
16 -20. Channel outputs
5 Outputs encode 20 channel numbers in binary
code
EDCBA
Channel 1is 00000
Channel 20is 10011
E is first and A is last in the PPM pulse train.
Channel 1 is set when ON goes to a 1
21. Volume,
See Pin 1
22. Mute O/P
This will change state (toggle) on reception of a mute
command and if VOLUME O/P is zero MUTE O/P is
held at 0.
23. Brightness
See Pin 1
24. D/A Reference
A current drain lrer, set by a single external resistor
will set the nominal step of the D/A outputs to let/8.

ABSOLUTE MAXIMUM RATINGS
(Vss=0V).

Supply Voltage Voo +0.3Vto —25V
Voitage at any input +0.3Vto —-25V
Operating voltage range, Vop  —14V to —18V
Maximum power dissipation 600mwW

—10°C to +65°C
—565°Cto +125°C

Operating temperature range
Storage temperature range
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Semiconductors

ML922

ML922

REMOTE CONTROL RECEIVER

Plessey Semiconductors have developed and pro-
duced a range of monolithic integrated circuits which
give a wide variety of remote control facilities. As well
as ultrasonic or infra red transmission, cable, radio or
telephone links may also be utilised. Pulse position
modulation (PPM) is used with or without carrier and
automatic error detection is also incorporated. Although
initially designed with TV remote control in mind the
devices may equally easily be applied for use in radios,
tuners, tape and record decks, lamps and lighting, toys
and models, industrial control and monitoring.

The ML922 demodulates the PPM signal received
from the SL490 transmitter. After error checking the
received code may condition a 10 programme memory
or one of three D/A converters.

The receiver timing may be set by adjusting the -

oscillator time constant to give 40 periods at pin 6 equal
to a 0 interval on the received PPM input..

FEATURES

Accepts b Bit PPM

All Timing From On-Chip Oscillator
Incorporates Error Protection

Easily Used With Ultrasonic or Infra-
red System

Up to 10 Programmes With Latched
Binary Output A

3 D/A Outputs With Normalise Level At
8 of Max.

Automatic Power-On Reset and Normalise
Many Other Facilities, AFC, Mute, Etc.

Tine
O consTaNT

POWER (LEMR 10
TINE consT

step 4
PROGRAMME O~—e—]
STER it o1
towst O

18] emisHTNESS D/A

CcoLuR 07A [ 2 nf] wute
Vo (V) [} 3 16]] VOLUME D/A
Vas (498w [« 5f] o
STEP INPUT wilec
ascmzoummjs 1] 1N}
pemneut |7 2] A
on[]e 11 [] STEP TIME CONSTANT

arc []o 10]] POWER CLEAR TIME CONSTANT

DP18

Fig. 1 Pin connections

QUICK REFERENCE DATA

B Power supply: 16V 14mA
B Demodulation : Pulse position with time
window checking by on-chip oscillator
W Decoder: 5 bit with successive codeword
comparison
M Programme : Latched 4 bit binary,
10 programmes
Wl Other outputs: On, AFC, Mute
W Local inputs : Programme step
Transmitter code Function
EDCBA
0000X Programme 1
0001X Programme 2
0010X Programme 3
0011X Programme 4
0100X Programme 5
0101X Programme 6
0110X Programme 7
0111X Programme 8
1000X Programme 9
1001X Programme 10 .,
10100 Analogue 1 +
10101 Programme Step +
10110 Analogue 2 +
10111 Analogue 3 +
11000 Standby
11001 Mute (Analogue 2)
11011 Normalise
11100 Analogue 1 —
11101 Programme Step —
11110 Analogue 2 —
11111 Analogue 3 —

Fig. 2 ML922 remote tro/

block di:

Table 1 Basic 21 command set for ML922 55




ML922

ELECTRICAL CHARACTERISTICS (see Fig. 3)

Test conditions (unless otherwise stated):

Vss = OV
Vop = —16V
Tamb = 25°C
Value
Characteristic Pin Min. | Typ. Max. Unit Conditions
Supply voltage 3 14 18 \
Supply current 3 8 14 mA
Input logic level high 5 —1 (0] \'
low Voo Voo + 35| V
Output logic level high 8,9,12-15, 17 -1 0 \' 50k to Voo
low Voo Voo+ 05| V 50k to Voo
Analogue output 31
current range 2,16,18 0 N 3.9k to Voo
Analogue step size 2,16, 18 0 < 3 Iref Vour < Voo +5V
D/A reference, Irer 1 —250 | —345 —455 pA | 33k to Voo
Oscillator timing 6 3 kHz | C =22n, R= 100k See note 1
Power clear time 10 400 ms |C=47p R =100k
constant
Step time constant 11 2 s C=470n R =3.3M
PPM input logic level high 7 -1 0 Vv
PPM input logic level low 7 Voo -6 v
PPM input pulse width 7 1 22Tosc| s
1
Note 1. Rosc. (pin 6) is 25k — 200kQQ. fosc. & 075CR
TScReEN e 17V
C
=~ 22n

FILTER
(OR SIMILAR)

!
|
I
|
|
|
|
|
|
|
l
|
1
|
t

o

BLSAT

+9V

SL490

||
voL

+12v
Ml

TBA 120p
S

7

__‘ n

470n

STEP TIC vop

1] TDA 2560

ALL RESISTORS 56k UNLESS OTHERWISE STATED

Fig. 3 PPM infra-red receiver application with local up/down controls using a directly connected SL490

ABSOLUTE MAXIMUM RATINGS

(Vss=0V).

Supply Voltage Voo

Voltage at any input
Maximum power dissipation
Operating temperature range
Storage temperature range

56

+0.3Vto —-25V

+0.3V to —-25V

600mW

—10°C to +65°C

—656°C to +125°C




MLe23

@PLESSEY PRELIMINARY INFORMATION

Semiconductors

Preliminary Information is issued to advise Customers of potential new products which are designated 'Experimental’ but are, never-

heless, seri P t projects. Details given may, theretore, change without notice and no unﬂoﬂaklng is glven or implied as
to or future availability. C P lun%'Exporlmonm‘ product into their equipment designs do so at their own risk.
Please contact your local Plessey Semiconductors Sale Office for details of current atatus.

ML923

REMOTE CONTROL RECEIVER

The ML923 is an MOS/LSI monolithic integrated circuit
for use as a receiver of remote control signals for television <~
oorzggl. 1t aoolepts 24 of the 32 codes transmitted b');‘the L L 1 ] 18] sTeP weUT
SL490 transmitter circuit in the Pulse Position Modulation
(PPM) method of coding. ruren e [ owver
owsa ourhut (s 18[] vss
ReCAL q. 18]] vop
FEATURES S A
B 16 Channel Selection Codes sy et o P Lo
M  Single Anaiogue Output STEP T CoNTANT 7 nflc
B Mute Output (Toggle) we et 1o "pe
B On-setControls —Channel Step, ON, Reset AtcLe e (Jo o aioe et
B Normalise to § of Max Output on Analogue Output DP18
I Outputs Provide Control of ON/STANDBY,
Analogue Mute, and AFC Defeat Fig.1 Pin connections
[l Choice of Power-Up Function:

a) Power Up to Standby State, Switch to ON
State by Local or Remote Command and
STANDBY by Remote Command.

b) Power Up to ON State, Switch OFF with
Solenoid Operated Mains Switch by Local or
Remote Command.

——EEE s

SHIFT
REGISTER

COMPARATOR

LATCH

[
STANDBY ¥P O——.

Fig.2 ML923 block diagram
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ML923

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
Tamp=+25°C, Vgg =0V, Vpp=-16V

Characteristics Pin Min. T‘y’;.'l ° Max. Units Conditions

Supply voltage 1 14 18 v
Supply current 1 6 mA
Input logic level high 6,17,18 | -1 0 )
Input logic level low Voo Vpp+35 V
Output logic level high 3,4,11,14(-15 ov v

X 50k to Vpp
Output logic level low 8 Voo Vpp+0.5 V
Analogue output current range 10 0 ¥ 1Ref|3.9k to Vpp
Analogue step size 10 0 ) + 1Ref|Vy, < Vpp + 5V
DIA reference, | ref 9 -250|-345| -455 | mA [33kQtoVpp
PPM 15 150k Hz |Typical TC
Oscillator frequency 1 3k Hz |C=22nFR=100kQ
On input or standby input time constant for poweron| 6or17 | 250 500 ms
Step time constant 7 1 s |C=470nF R=3.3MQ
PPM input logic tevel high (‘1) 2 -1 0 v
PPM input logic level low (‘0’) 2 Voo -6 v
PPM input pulse width 2 1 2T, | ws [T= ﬁ

Note 1 Ry, (pin 5)is 47k - 200k 1m=01'w

OPERATING NOTES

The receiver operates on a timescale fixed by an internal
oscillator and its external timing components. The oscil-
later may be adjusted to any value between 15Hz and
150kHz (allowing different receivers to respond to different
transmission rates within the same operating area).

A counter is reset whenever a pulse is received and
allowed to count at half the oscitlator frequency. For
example, taking an oscillator frequency of 1.56kHz:—

Resetting is blocked for the first 14ms and windows
from 14ms to 22ms and from 22ms to 40ms determine
whether a ‘1’ or a ‘0’ is present. Periods between pulses of
40ms to 80ms are recognised as word intervals. Checks
are made to ensure 6 pulses, or 5 bits, are received for a
word to be valid, and only after two consecutive and ident-
ical words is the receiver allowed to respond to the in-
coming code. Channel step time period is derived from an
external time constant.

PIN FUNCTIONS
Positive Logic: Logic ‘1’ = Vgq, 0V  Logic ‘0’ = Vp,, -16V

1. Osclilator Time Constant An RC Time Constant at this
pin defines the intemal clock frequency. The clock
frequency may be varied from 15Hz to 150kHz.

2. PPM Input The output of the Front End Amplifier is con-
nected to the pin; the signal must consist of a normal logic
‘0’ level with pulses to logic ‘1’, corresponding to the PPM
pulse from the transmitter.

3. ON/SB Output Open drain output. Logic ‘0’ denotes on-
set. Logic ‘1’ standby set. Set to ‘0’ when channel number
changes, and by ON input at logic ‘0, set to ‘1’ by standby
input or by transmitter selected OFF.

4. Recall O/P Open drain output. A ‘0' may be used to
trigger an on-screen display. A ‘0’ is output during an input
at pin 17, ON input. The pulse to logic ‘0’ is generated by
any channel change if circuit switches to ON from Standby,
and by recall and normalise commands from the remote
transmitter.

5. AFC O/P Open drain output. A logic ‘0’ can inhibit tuner
AFC. A static output is generated by manual ON control. A
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pulse is generated by any channel number change.

6. Standby Input A logic ‘0’ will select standby state and
normalise the analogue output to 3/8 maximum and select
programme 1. An RC time constant may be connected to
select standby at power ON.

7. Channel Step Time Constant An RC time constant
defines the time period between increments of the channel
number when stepping.

8. MUTE Output This will change state (toggle) on receptin
of a Mute command or will remain at logic ‘1’ if the D-A
output is zero. The output is reset by any channe! change
command.

9. Analogue Reference A curmrent drain attached to this
input will define the current step of the D-A output. The
current is equal to 8 output current steps.

10. Analogue Output The output of a cumrent mirror D-A
convertor provides a current source of between OmA and
1.3mA. It is variable in 32 steps, UP or DOWN. It is
normalised to 3/8 maximum value by the ON/SB input, and
by normalise command from the transmitter.

11, 12, 13, 14. Channel Selection Outputs These outputs
encode the 16 channels in binary code.

A B C D
Channel 1 0 0 0 0
Channel 16 1 1 1 1
Set to channel 1 on set switch ON.

15. Vg - 14V to - 18V power supply

16. Vgg OV (Ground)

17. ON WP A logic ‘0’ will switch the ON/SB output to ON
(logic ‘0’). Channel 1 is selected and analogue output is
normalised to 3/8 maximum. An RC time constant may be
connected to select set ON at power on. The AFC defeat
signal is generated and Mute is reset.

18. Step Input The channel code will step up by 1 as long
as the pin is held at logic '0’. The time period between steps
is defined by an RC constant on pin 10. When the channel
code reaches 16 it will go to 1 next step. A step input will
set ON/SB output to ON and normalise the analogue out-
put. Mute is reset if analogue = 0.
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Fig.3 Receiver application
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CODE FUNCTION
E|D|]C|B]| A
0 0 [V} 0 0 Channel 1
0 0 0 0 1 Channel 2
0 0| o 1 0 Channel 3
0 0 0 1 1 Channel 4
0 0 1 0 0 Channel 5
0 0 1 0 1 Channel 6
0 0 1 1 0 Channel 7
0 0 1 1 1 Channel 8
0 1 0 0 0 Channel 9
0 1 0 0 1 Channel 10
0 1 0 1 0 Channel 11
0 1 0 1 1 Channel 12
0 1 1 0 0 Channel 13
0 1 1 0 1 Channel 14
0 1 1 1 0 Channel 15
0 1 1 1 1 Channel 16
1 [} 1 0 1 Channel Step +
1 0 1 0 0 Analogue +
1 1 1] 1 0 Recall
1 1 0 0 1 Mute (Toggle)
1 1 0 1 1 Normalise
1 1 0 0 0 OFF
1 1 1 0 1 Channel Step-
1 1 1 0 0 Analogue-

Table 1 Command set
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@ PLESSEY PRELIMINARY INFORMATION

Semiconductors

Preliminary Information is issued to advise Customers of potential new products which are designated ‘Experimental’ but are, never-
theless, serious development projects. Details given may, therefore, change without notice and no undertaking is given or implied as
to current or future availability. Customers incorporating ‘Experimental’ product into their equipment designs do 8o at their own risk.
Please contact your local Plessey Semiconductors Sale Office for details of current status.

ML924

REMOTE CONTROL RECEIVER

The ML924 is an MOS/LSI integrated circuit for use as a
receiver of remote control signals generated by the SL490 ascuuaron 1c [ Ny
transmitter circuit, using PPM (Pulse Position Modulation) { replvss
encoding technique. The receiver has 5 digital outputs v ineut [J2 7] outeuT EnaBiE
whose response to PPM codes may be programmed by six wis s
control lines. It has a handshake interface which provides
communication with microprocessors and computers. ufls w[]s
ML924 BNARY
comec § 24 B¢ fomms
FEATURES e °pe
car 2]
M 5Opendrain outputs with enable (e {] POWER ON CLEAR
[ ] Handshakg or imerru.pt microprocessor and oo Je v0[] oaTA Reaoy
computer interface signals
M On<Chip oscillator
M 6 controt lines to programme output response Fig.1 Pin connections (top view)
M 3selectable output modes

2 1
Pu TIMING TIME
weut °‘——i PPM DEMOD GENERATOR OSCHLLATOR CONSTANT

NOISE
DETECT
G-BIT SHIET
REGISTER
ol COMPARATOR
cot —
s
CONTROL | €* O — ADDRESS
WPUTS ) o8 ™11 compaRATOR SBITLATCH
col — —
ool f
l_,.__ _ ||
MODE 3
C
LATCH oae ——

{
— -

!

LATCHES

18
o———4 v
°
———f v

1s |15 |14 13 12 10

A B c D €

[l S

ouTPUT DATA
ENABLE READY

poweron 1!
CLEAR ©

3

ouTPUTS

Fig.2 ML924 block diagram
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ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
VSS=0V;VDD=-16V; Tgmp =+26°C

Value
Characteristic Pin win. | Typ. Max. Units Conditions
Supply voitage 9 12 18 "
Supply current 9 6 mA
Input logic level high (‘1) 3-8,17 -1 0 \
Input logic level low (‘0") VDD VDD+3.5 Vv
Output logic level high (‘1") 10, 12-16 -1 ov
Output logic level low (") VDD vDD+05 | v 50kto VDD
Oscillator frequency 1 15 3k 150k Hz | Typical TC: C=22nF, R=100kQ
PPM input logic level high (‘1") 2 -1 ov
PPM input logic level low (‘0") vDD -6V
. . _ 1
PPM input pulse width 2 1 22Tosc s T= Tose
Power clear time constant 1" 1 400 ms
NOTE
Rosc (Pin 1) is 56 kQ to 150kQ, fosc =~ m
4n ov
[+
56k
£
> L
E N )_ --Zln
—]e saso i} o 1 ] ~ 3
—{ 2(} T {2 7 sok
s ~ 11— —{] 1s[}
—{]« 15[}
amn - —{|s MLe24 I ogm‘l!
- otm Fo = o e fr
= {7 12[}
56k 100k e ‘1
—{]» wil— L ALL S6k
I
560
3} O V18V
D,..
DATA READY
Fig.3 Application for receiving 32 codes from SL490 transmitter. Latched outputs.
PIN FUNCTIONS 9. Vpp -12V to-18V Power Supply.

Positive Logic: Logic ‘1’ = Vgg, 0V Logic ‘0’ =Vpp, —16V .

1. Oscillator TC An RC time constant at this pin defines
the intemal clock frequency. The clock frequency may be

varied from 15Hz to 150kHz.

2. PPM Input The output of the Front End Amplifier is con-
nected to this pin; the signal must consist of a normal logic

‘0’ level with pulses to logic ‘1.

3-8. Control Word C, to C;s Six control bits form the
control word which programs the response of the five out-

puts (see Table 1).
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10. Data Ready Open drain output. An output of logic ‘1’
indicates the reception of a valid PPM word. It will remain at

logic ‘1’ for the duration of transmission.

11. Power Clear A capacitor and resistor connected to

this pin define the time delay for the Power Clear Circuit.

12-16. Outputs E-A Open drain outputs which respond to

the PPM input as defined in Table 1.

17. Output Enable A logic ‘1’ will enable outputs Ato E. A

logic ‘0’ will tum all outputs off.
18. Vgg OV (Ground).




OPERATING NOTES

The receiver operates on a time scale fixed by an inter-
nal oscillator and its extemal timing components. The
oscillator may be adjusted to any value between 15Hz and
150kHz (allowing different receivers to respond to different
transmission rates within the same area).

A counter is reset whenever a pulse is received and
allowed to count at half the oscillator frequency. For
example, at an oscillator frequency of 1.5kHz, resetting is
blocked for the first 14ms and windows from 22ms to
40ms determine whether a *1’ or a ‘0’ is present. Periods
between pulses of 40ms to 80ms are recognised as word
intervals. Checks are made to ensure 6 pulses of 5 bits, are
received for a word to be valid, and only after two consecu-

ML924

tive and identical words is the receiver allowed to respond
to the incoming code.

By means of the six control lines, the outputs can res-
pond to the PPM input data in three ways:

1. 5 bit binary output with combinations of latched or
momentary responses as shown in table 1.

2. 4 independant outputs with combinations of latched or
momentary output as shown in table 1. Any output on 10r 4
receivers can be addressed by each PPM word.

3. The PPM word can be an address or data depending on
the logic state of bit e. If PPM bit e is ‘0’, the remaining four
bits (a, b, ¢ and d) select one of 16 receivers. If bit eis ‘t',
bits a to d control the outputs A to D. Outputs can be all
latched or all momentary.

Control Word Control Output Response Interpretation of PPM Words
jcsfcajc3|c2[ci[Co| Mode T ET D | c | B [ & dfcl/blaJe[d[c[b]a
ojojojo]o}o 1 LA| LA | LA LA | LA D|iC|B]A
ojojofofo]1 1 LA| LA LA | LA M
ojofojo]1f1 1 LAl LAl LtA| M| ™ PPMIFec‘od?d
ofo|o|1|1]1 1 LAl LA M| M| M on all outputs
ofofrdrfef1 | 1 | ta|l M| M| M| M| immediately
Ol1]|1|1]1]1 1 M M M M M
olof1{o]z]z] 2 — | sr|sr]| sR]| sr vy zl1lylv[z2]2
01101012z 2 - SR [ SR| SR M Output Receiver| Output Receiver
olt1j011{z}z 2 — | SR|SR| M M address address address address
ol1]1]l0f|2z]2z 2 — | SR M M M
Resets an S/R Sets an S/R type
type output output or pulses a
momentary output
1j0|1z2|z)z|z 3 — LA | LA LA ] LA oZZZZi]DlC,BlA
e —— T
Tf1|z)z|z|z 3 - M M M M | address Receiver Data PPMdata sent
mode  address mode to outputs of
addressed
receiver
Table 1

NOTES:
1. Control Mode 1: Direct Response to the PPM Code

2. Control Mode 2: ZZ is a 2 bit address for the receiver
YY selects one of 4 outputs

Yy OuTPUT

00 A
01 B
10 c
11 D

3. Control Mode 3: 2ZZZ is a 4 bit address that programmes which transmitter code will select the receiver.
If PPM bite = ‘1", the rest of the PPM word will be read as data. If PPM bit @ = ‘0’ the rest of the PPM word will be

read as an address.

ABSOLUTE MAXIMUM RATINGS
VDD supply and all inputs writ VSS ~ +0.3V to-25V
Storage temperatures -55°C to +125°C
Operating temperature ambient -10°C to +65°C
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ML925

REMOTE CONTROL RECEIVER FOR TOYS

The ML925 is an MOS/LS integrated circuit for use as a
decoder of PPM remote control commands transmitted by \w
the SL490 or SL491 circuit. It is designed to control either a s ] o
toy vehicle with two-speed drive motor and a three position e [J2 v+
latching steering system, or a vehicle with momentary ac- — o1 ;"“‘“‘”
tion steering and a third motor, typically a winch. This
second vehicle type also has four selectable speeds. Both Hazano (e 5[] setecr cooeser
types have hom, headlights, hazard flasher and tum indi- B i .
cator facilities.

The circuit can operate on the first set of 16 SL490 “‘"‘“Q“ o] ueHts
commands or the second set of 16, thus giving simui- s [ v2|] setect Tvee
taneous control of two independent vehicles with the same
integrated circuit type in both. s Qe "B } o2

. -l wf] -
FEATURES
Multifunction Toy Control DP18
High Power, Free Drain Buffers on all Outputs Fig.1 Pin connections
Uses Well-Proven High Security PPM Coding
with Double Word Checking ABSOLUTE MAXIMUM RATINGS

Minimum Component Interfaces Required to

Vpp supply inputs with respectto Vgs +0.3Vto-25V
Motors and Lamps , sforage temperature % 55°C to+125°C
Direct Connection to SL480 Infra-red Preamplifier Operating ambient temperature -10°C to +65°C

T ] sdlliren K=

-— b

- S—

TYPE

TYPE

d SPEED
OSCILLATOR TC

FEEDRACK L
{MCTOR2) |

Fig.2 ML925 block diagram
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ELECTRICAL CHARACTERISTICS

Test Conditions (unless otherwise stated):
Tamb = +25°C, Vgg =0V, Vpp=-15V

Characteristic Pin Yr;':' o] units Conditions
Supply voltage, Vpp 1 -12]-15| -18 \
Supply current 1 8 12 | mA
PPM input high 3 -1 0 v
low 3 Voo -6 \
Code or type select high 12,15 -1 \
low 12,15 Vpp -10| V
Steering feedback, speed time 6,14 | -25| -3 | -35 v
Constant threshold
Output voltage motor drives 8-11 -02|-05]| V |Outputcurent=10mA
16, 17
other drives ; 58 -0.2{-05]| V |Outputcurrent=5mA
13,1
Output leakage all outputs 1 uA | Output voltage =-15V
PPM oscillator frequency 2 15 150k| Hz
4 kHz | C=33nF,R=50kQ
Speed control oscillator 6 50 Hz | Rpos = 120k, Ryeq = 270k, C = 100NnF
Flasher rate 5 08 Hz | For pin 6 as above
PPM input pulse width 3 1 22T | us |T=1fatpin2
TRANSMITTER CODES VEHICLE TYPE
E D c B A TYPEA, ‘CAR’ TYPE B, ‘TRUCK’
X 0 0 0 0 STOP STOP
X 0 ] ] 1 FORWARD STRAIGHT FORWARD
X 0 ] 1 0 REVERSE STRAIGHT REVERSE
X 0 0 1 1 HORN (MOMENTARY) HORN (MOMENTARY)
X 0 1 0 [o] NOT USED NOT USED
X 0 1 0 1 FORWARD LEFT STEER LEFT (MOMENTARY)
X 0 1 1 0 REVERSE LEFT ‘WINCH IN’' (MOMENTARY)
X 0 1 1 1 FLASHER ON/OFF FLASHER ON/OFF
X 1 0 0 0 NOT USED NOT USED
X 1 0 0 1 FORWARD RIGHT STEER RIGHT (MOMENTARY)
X 1 0 1 0 REVERSE RIGHT ‘WINCH OUT’ (MOMENTARY)
X 1 0 1 1 LIGHT ON/OFF LIGHTS ON/OFF
X 1 1 0 0 SPEED 1 SPEED 1
X 1 1 0 1 SPEED 1 SPEED 2
X 1 1 1 0 SPEED 2 SPEED 3
X 1 1 1 1 SPEED 2 SPEED 4
Table1 Decoder response to PPM codes
CIRCUIT DESCRIPTION OPERATING NOTES

The decoder operates on a timescale fixed by an inter-
nal oscillator and its external timing components. The
oscillator may be adjusted to a wide range of frequencies
to allow different decoders to respond to different PPM
rates. PPM words consist of six nammow pulses separated by
5 gaps, a short gap for a ‘1’ and a long gap for a ‘0, in the
ratio 2 to 3. Words are separated by a gap of ratio 6. Two
complete correct adjacent words are required before the
decoder will respond.

A second on-chip oscillator provides a frequency which
sets the mark/space ratio of the motor speed control and
hazard and indicator flasher rate. A power-on reset is also
provided during initial power-up.

Simultaneous control of two independent vehicles is
possible. For one vehicle the first bit of the 5-bit trans-
mitted code is a ‘0’ and for the second vehicle the first bit is
a‘1’as shown in Table 1.
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1. In Table 1, X determines one of two vehicles to be con-
trolled by independent controllers within the same area.
The same decoder design can drive either vehicle. X =0 for
vehicle 1, X = 1 for vehicle 2.

2. Momentary controls only give an output for the duration
of a PPM command stream, i.e. for as long as a transmitter
button is depressed.

3. Hazard and lights control codes provide a toggle action;
push once for on, push again for off. There is an internal
time-out within the decoder to cater for interruptions in the
PPM stream by noise.

4. Vehicle type A will drive at half or full speed and has a
latching drive. The steering has three positions: hard left,
centre and hard right and is driven momentarily during
code transmission. The centre position may be indicated
by a contact running on a conductive track attached to the
steering bar (see fig.4). The track should have a non-



conducting section at the centre and the two halves should
be taken to Vg and Vp, respectively. The contact, which
should be fixed to the body of the vehicle, is attached to a
pin on the decoder and a two resistor bias network. The
contact must not conduct with either area when in the
centre position.

5. Vehicle type B also has a latched drive direction , which
remains latched until STOP is pressed; but its steering is
momentary, so that it will progress left (say) until the com-
mand is removed, and stay in that position until a further
steering command is received. This provides a time-
proportional steering system.

6. Vehicle type B has four possible drive speeds; quarter,
half, three-quarters and fuil speed. From STOP or power-on
the speed selected is quarter, or speed 1. Further speeds

ML925

are selected by the four latched speed select commands.
The steering speed or rate of progression is proportional to
the drive speed.

7. Vehicle type B has provision for single speed driving of a
third motor (forward or reverse). Control of this motor is
momentary, stopping when commands cease to be trans-
mitted.

8. One output of the decoder provides a continuous flash-
ing signal. This can be gated with various other outputs of
the decoder (using simple transistor gates) to give auto-
matic flashing lights or buzzers when functions are oper-
ating. Examples are: left and right tum indicators, buzzer
when reversing, waming lamp when winch in operation or
siren switched on and off by ‘lights’ command.

HORN o
80a

f
¥

BC237

8c237

Fig.4 Infra-red trol for vehi

le with 3-position steering

aTn 100k .sv‘_{ ! * U
e 33
n
BC307 /% u
8cay7 Y
1004] " Sép
oo o MAZAR sl o 1]
N PLESSEY .C f— BC337
®- | = 5
e i T ” N
wt " +y wv
228 yj_’ LiGHTS
/; ‘_d STEERING
J 22k e - op—=-
,Iw" 560 -6v
=15V
Fig.3 Infra-red control for car or truck
PIN FUNCTIONS

1. Vgp
-12V to - 18V power supply.

2. Oscillator time constant

An RC time constant of a capacitor to Vgg and a resistor
to Vpp defines the internal clock frequency for demodul-
ating PPM.

3. PPMinput

The output of the ‘front end’ amplifier is connected
here; the signal must be a normally low level of -6V, and
have PPM pulses going positive to-1V.

4. Hazard

An open drain output to drive a flashing lamp or buzzer
at a rate determined by pin 6 time constant. Toggled on or
off by a single PPM code.

5. Indicator signals
A permanently pulsing output at a rate determined by
pin 6 time constant. Open drain drive.

6. Speed time constant and power-on reset

A capacitor and resistor to Vpp and a resistor to Vgg de-
fine the frequency of the motor speed control pulses and
the waming and indicator pulses. 67
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7. Vgg

OV power supply.
8. Forward

Open drain high power latched drive to the drive motor
circuit. When on, the drive motor should move the vehicle
forward.

9. Reverse

Open drain high power latched drive to the drive motor
circuit. When on, the drive motor should move the vehicle
in reverse.

10. Steer left

Open drain high power drive to the steering motor cir-
cuit. When on, the steering should move on the left.

11. Steerright

Open drain high power drive to the steering motor cir-
cuit. When on, the steering should move to the right.
12. Vehicle type

An input to determine the type of vehicle and the inter-
pretation of control codes. Vgg selects Type A (car) Vpp
selects type B (truck).
13. Lights

Open drain output to drive headlights etc. Toggled on or
off by a single PPM code.

14. Steering

An input from the centre contact of the steering feed- -

back system for vehicle type A. A resistor to Vg and a
resistor to Vppp are required as a bias chain.

15. Code set

An input to determine which set of 16 PPM codes the
decoder responds to. Vpp, will select the first 16 (E = 0) and
Vss will select the last 16 (E = 1).

16. Third motor +

Open drain high power drive to a third motor circuit for
vehicle type B.

17. Third motor-

Open drain high power drive to a third motor circuit for
vehicle type B. Drives motor in opposite direction to pin 16.
18. Horn

Open drain output to drive a horn or buzzer. A momen-
tary output selected by one PPM code.

Operation of the various functions is described more fully
in ‘operation’ and in Table 1.
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ADVANCE INFORMATION

Advance information is issued to advise Customers of new additions to the Plessey Semiconductors range which, nevertheless, still
have ‘pre-production’ status. Details given may, therefore, change without notice aithough we would expect this performance data to

e rep of ‘full prod
for details of current status.

status product in most cases. Please contact your local Plessey Semiconductors Sales Office

ML926/7
REMOTE CONTROL RECEIVERS
(With Momentary Outputs)

The ML926 and ML927 are MOS LS| monolithic circuits
for use as receivers of remote control signals for television
control and many other applications. They are general pur-
pose devices each receiving sixteen of the thirty-two codes
transmitted by the SL490 circuit as pulse position modu-
lation (PPM).

FEATURES

B Minimum Package Size — 8-Lead Minidip

@ Four Outputs Indicate in Binary the Code
Currently Being Received, and Are Switched Off
(Low) When No Valid Code is Detected..

Bl On-Chip Oscillator

B High Power, Free Drain, Output Buffers

OPERATING NOTES

The receiver operates on a timescale fixed by an
internal oscillator and its external timing components. The
oscillator may be adjusted to any value between 15Hz and
150kHz (allowing different receivers to respond to differ —
ent transmission rates within the same area).

A counter is reset whenever a puise is received, and
allowed to count at half the oscillator frequency. For
example, take an oscillator frequency of 1.5kHz: —

Resetting is blocked for the first 14 ms and windows from
14ms to 22ms and from 22ms to 40ms determine whether a
‘1" or a0’ is present. Periods between pulses of 40ms to
80ms are recognised as word intervals. Checks are made to
ensure 6 pulses, or 5 bits, are received for a word to be
valid, and only after two consecutive and identical words is
the receiver allowed to respond to the incoming code.

The ML926 responds only to codes 00001 to 01111
from the SL490 transmitter whereas the ML927 responds
to codes 10001 to 11111.

ABSOLUTE MAXIMUM RATINGS

Voo supply and inputs w.r.t. Vss +0.3Vto-25v
Storage temperature —55°C to +125°C
Operating temperature ambient -10°C to +65°C

A4

-VDDE|° [

c
p MOMENTARY
e | sivary outeuts

17

OSCILLATOR TIME CONSTANT [J2 L
PP INPUT [J3 92"7
+vss (e«

o @ N @

0P8

Fig. 1 Pin connections
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ELECTRICAL CHARACTERISTICS
Test Conditions (unless otherwise stated):

Vpp: = —16V
Tamb = 25°C
Val
Characteristic Pin aue Units Conditions
Min. Typ. | Max
Operating supply voltage range 12 14 18 Vv
Current consumption 1 2 3 4 mA
PPM input
Input logic level high 3 —1 (o] V,‘
Input logic level low 3 Voo —6 v 1
Input pulse width 3 1 22Tgsc | usec | T=+—
osC
Oscillator time constant See Note 1
Oscillator frequency 2 15 150k Hz
3k Hz Typical TC: 22nF toVss
- 100k to Vpp
Variation wrt Vpp 1 %/
Output voltage high 5-8 -15 0 \ R.=3.0Kto VDD
Output device leakage (Output OFF)| 5-8 1 BA

- 1
Note 1. Ry (Pin 2) is 47kQ — 200k q . fosc & OTECH

PIN FUNCTIONS

1. Voo
—14V to —18V power supply

2. Oscillator time constant

An RC time constant of a capacitor and resistor at this
pin defines the internal clock frequency. The clock
frequency may be varied from 15Hz to 150kHz.

3. PPMinput

The output of the ‘front end’ amplifier is connected to this
pin; the signal must consist of a normal logic 'low’ level with
pulses to logic *high’ corresponding to the PPM pulses from
the transmitter.

4. Vss
OV (ground)

5-8. A.B.C.D
Four open drain high power transistors give a binary
coded output of the valid code being received.
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| Momentary binary outputs
Transmitter
Code ML926 ML927
EDCBA DCBA DCBA
00000 0000 0000
00001 0001
00010 0010
00011 0011
00100 0100
00101 0101
00110 0110
00111 0111
01000 1000
01001 1001
01010 1010
01011 1011
01100 1100
01101 1101
01110 1110 'y
01111 1111 !
10000 0000 0000
10001 0001
10010 0010
10011 0011
10100 0100
10101 0101
10110 0110
10111 0111
11000 1000
11001 1001
11010 1010
11011 1011
171100 1100
171101 1101
11110 1110
11111 1111

Table 1 Response to SL490 codes
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Semiconductors

ML928|9

ML928/9

REMOTE CONTROL RECEIVERS
(WITH LATCHED OUTPUTS)

Plessey Semiconductors have developed and pro-
duced a range of monolithic integrated circuits which
give a wide variety of remote control facilities. As well
as ultrasonic or infra-red transmission, cable, radio or
telephone links may also be utilised. Pulse position
modulation {(PPM) is used with or without carrier and
automatic error detection is also incorporated. Although
initially designed with TV remote control in mind the
devices may equally easily be applied for use in radios,
tuners, tape and record decks, lamps and lighting, toys
and models, industrial control and monitoring.

The ML928 and ML929 are general purpose remote
control receivers, each receiving and latching 16 of the
32 codes transmitted by the SL490 circuit in the PPM
(Pulse Position Modulation) mode. The ML928
responds to codes 00000 to 01111 only, and the
ML923 to codes 10000 to 11111. Both devices are
packaged in 8-lead minidip to minimise board area.
The on-chip oscillator may be adjusted from 15Hz to
150kHz, allowing different transmission rates. They
have a high degree of immunity to incorrect codes;
there must be two consecutive correct codes received
before the outputs can change.

FEATURES

Accepts 5 Bit PPM

On-Chip Oscillator, 15Hz to 150kHz
Range

Easily Used With Ultrasonic, Infra-Red
or Other Transmission Media

Four High Drive .Outputs

16 Latched States

Minimum Sized Package

QUICK REFERENCE DATA

Bl Power Supply: 12V to 18V. Typical 4mA
at 16V.
Demodulation : Pulse position with time
window checking by on-chip oscillator
Decoder: b Bit with successive codeword
comparison
Outputs : Maximum 15mA sourced from
open drain drive
Logic convention : Logic O — output
transistor ON, pulls
output to Vss
Logic 1 — output
transistor OFF

veom[ie \J sho
osciLaToRTMEconsTaNT (]2 ML ) ¢ | waTeHeo
BINARY
resmeut (s 92819 o[y s [ qurmr \
Vss (16v) (Je sfla
oP8
Fig. 1 Pin connections
NPOT ] ‘ conata
" PPM TIMING ANT
3| oewop GENERATOR OSCILLATOR 2
( 6 BIT SHIFT :>
REGISTER
voo 1 l 1T COMPARATOR
1
5 BIT LATCH ﬁl
vss
‘ Pl
4 BIT LATCH

TYTY

Fig. 2 ML928, ML929 remote control receivers block diagram

1V LOGIC 1
PPM INPUTS {-CV LOGIC 0

ds H
H 7 0k
S— 33__'
—{ 2| =
[ 22n
P~
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ggo

Fig. 3 Test circuit
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ML928]9
ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
Vss = OV

Vppo = —16V
Tamb = +25°C
- . - value U it c d- .
Characteristic Pin Min. Typ. Max. nits onditions
Current Consumption Vpp| 1 3 4 5 mA
Supply voltage 1 —12 —18 \'
PPM input 3
Logic ‘0’ level —1 0 \)
Logic ‘1’ level Voo ] v
1
Input pulse width 22T ogc us Tose= ¥
1 osc
Oscillator Timing 2
Frequency 15 150k Hz
4k Hz Typical TC: 22nF to Vss,
100kQ to Voo
Variation w.r.t. Voo %IV
Latched binary output | 5,6,7,8| -15 ov v RL=3.0k to VDD
Logic ‘0’ output voitage
Output leakage in logic
‘1’ state 1 pA

1
Note 1. Rosc. (pin 2) is 25k —~ 200 kQ). fose. = G7E=R

N Q PREAMP
é

INVERTER

OR
1oma| BATTERY

o
POWER J_
| :: 3v
MOTOR 1 T
POWER
SSo—4
-
::Eav
MOTOR 2 T
S powen
sex
Zov

Fig. 4 Forward and reverse drive of two small DC motors

PIN FUNCTIONS

Negative logic: ‘0’ is OV (Vss), ‘1" is — 12V
to —18V (Voo)

1. Voo
—12V to —18V power supply

2. Oscillator time constant

An R-C time constant at this pin defines the internal
clock frequency. The clock frequency may be varied
from 16Hz at 150Hz and should be set so that there are
40 périods in one ‘t,’ transmitter pulse interval.
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3. PPMinput

The output of the ‘front end’ amplifier is connected
to this pin; the signal must consist of a normal logic ‘1°
level with pulses to logic ‘0O’ corresponding to the PPM
pulses from the transmitter.

4. Vss
0V (ground)

5-8. A,B.C.D
Four open-drain high power transistors give a binary
coded latched output of the last valid code received.
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200

Sbin
A7) 99
e/ w+0
& 2%

®
D OMW
N4 +4_

V4

LED

Fig. 5 Direct drive of LEDs

Voo supply and inputs w.r.t. Vss

Storage temperature

ABSOLUTE MAXIMUM RATINGS

Operating temperature ambient

Latched binary outputs

ol < & OrOrOrOrOrOrOrOr
N m H OO+ +~00-+-O0O0r+O0O~r
3o k] OO0+ r000O0 -~
H o m CO0O0000Orrerrrrre
o| <jlo-o-ororo-0r0-o >
N N[O~ -OO0Fr—OO 0O+~ 5
3 O|PO00CO~ =000 0 - r = G
= N|C000C0O0O0rrerrrrrr g

Transmitter
Code

EDCBA

OrOrOrOrOrO=OrOr
COr OO0 FrrOQOr—OO0
OO0 rerrer0O0O0rrrr
CO00O000O0rrrrer~r
COO0O0O0O0O0O0O0O0OOOOR

CrOrOrOrOrO OO~
OO er OO0~ OO0 =00
OO0 r e r 0000~~~
CO0000O0SOrrrre=rrv

= = = = -

Table 1 Response to SL490 codes
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@ pI-ESSEv ADVANCE INFORMATION

Semiconductors

Advance information is issued to advise Customers of new additions to the Plessey Semiconductors range which, nevertheless, still
have ‘pre-production’ status. Details glven may, therefore, change without notice although we would expect this performance data to
ive of ‘full prod. tatus proguct in most cases. Please contact your local Plessey Semiconductors Sales Office

for details of current status.

BCDTO10F 10 DECODER/VARICAP DRIVER

FEATURES

Up To 10 Programmes
Direct Varicap Voltage Selection
TTL Level Compatible Inputs

May be Directly Driven by ML920
Series Receivers

Low Component Count
Low Cost
Can Be Used To Drive Indicators

DP16

) n ch
QUICK REFERENCE DATA I,

M Power supply 33V 3mA o 5
M 1 out of 10 outputs selected high 2 i ] = 2 2
B Outputdrive 2mA e w4

B Input 4 Bit BCD, TTL compatible

D(23) C(22) | B(2') | A(29) [ O/P (high) K: o 1,4
B2 8 g
¢ 3

s~as00000000
co==w-sas000O0
0O0==00-==00
—~0=0=0=0=0
')

SDOONOORWN =
>
- 3
» >
o
a
®
>
s
@

Table 1 Decode table Fig. 2 Logic diagram
ELECTRICAL CHARACTERISTICS

Test condmons (unless otherwise stated):

Tamb = 2
Vce = 33V
Characteristic Pin Value Units Conditions
Min. Typ. Max.

Operating supply voltage 1 30 36 v
Supply current 11 2 3 mA 0/Ps unloaded
Selected output level 2-6,12-16 Vee-1.5 | Vee-3.5 \ lout = 2mA
Unselected output

levels 2-6,12-16 0.5 Vv 100k load to OV
Input high state 7-10 1.7 5 \
Input low state 7-10 -0.3 +0.4 Vv
Input current 7-10 1.5 mA Vin=17V
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VARICAP
" TUNING
VOLTAGE

ML 920
ML 922
ML923
mML928
ML929

+33V
(VARICAP SUPPLY)

Fig.3 Typical application circuit for 8 programmes

=4

7 SEG DRIVER

*
SL480 —ﬂ —Z— b'—' sL480 T ML922 SL470 10
|
™ AMP | RX SELECTOR
|
|
| VARICAP
CONTROL
[ SL490
“irwerters
LOCAL TX

Fig. 4 Complete remote control system

ABSOLUTE MAXIMUM RATINGS

Storage temperature —55°C to +125°C
Operating temperature —10°C to +65°C
Supply voltage 3BV
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Semiconductors

SL480

INFRA-RED PULSE PRE-AMPLIFIER

The SL480 is a bipolar integrated circuit containing
three ampiifier stages. Its output is directly compatible
with the ML920 range of remote control receiver

circuits. It is packaged in an 8-lead plastic package. The stage 3 oecoupte [t N e stace 2 ecoupe
gain of the amplifier stages may be adjusted to suit the w2 o) agg TP STAGE 1 DECOURLE
application. The input impedance is approximately 20 MS. v [Js eflov

PHOTOO10DE INPUT (Js 5[0 NOt st

DPg

FEATURES

B Minimum Component Solution to Infra-
Red Detection

Adjustable Gain

Directly Compatible With Plessey ML920
Range of Receivers

May Be Used As A General Purpose 100kHz
Limiting Amplifier

Fig. 1 Pin connections

ABSOLUTE MAXIMUM RATINGS

Supply,Vce 20v
Maximum power dissipation 480mw
Operating temperature range —10°C to +65°C
Storage temperature range —55°C to +125°C

DECOUPLING

Fig. 2 SL480 block diagram
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SL480

ELECTRICAL CHARACTERISTICS
Test condhggna (unless otherwise stated):

mmb =
Vee = +15V
Characteristic Pin Value Units Conditions
Min. Typ. Max.
Operating voltage range 3 12 18 v
Supply current 3 1.5 4 mA
Open loop gain 4,2 100 dB Sum of 3 stage gains
Input impedance 4 20 MQ
Output current sink 2 100 pA
Internal pullup resistor 2 50 kQ
Quiescent O/P voltage (low) 2 9 11 \' At reduced gain
Pulse output (high) 2 15.5 \ No load

OPERATING NOTES

An external resistor of, typically, 330k Q between
pins 4 and 3 provides current for the photo detector
diode connected across pins 4 and 6. Any voltage
generated across the diode by incident light is amplified.

The gain of each stage may be readily adjusted
by external resistors in series with decoupling cap-
acitors between pins 7, 8 or 1 and ground. For maxi-
n}uné gain the resistors are dispensed with except at
pin 8.

Typical decoupling -capacitors are 22nF. The output
goes high towards Vcc when light is detected. This is
compatible with the PPM input of the ML920 series of
remote control receivers. The SL480 is compatible with
the full power supply range of the ML920 series and
can also be used at a lower supply voltage as long
as Vcc is common to Vss of the MOS device, i.e.
common positive.

The circuit diagram of the SL480 infra-red pulse ampli-
fier is shown in Fig.5. Pulses generated by an infra-red
receiver diode are amplified to a suitable level for direct
connection to the input of any of the Plessey Semi-
conductors ML900 series of remote control receiver cir-
cuits.

For basic operation, the receiving diode and SL480 in-
put is biased with a single resistor to the positive supply.
Any infra-red light reaching the diode generates a leakage
cumrent which causes a voltage drop across the bias
resistor.

The SL480 input stage consists of a compound emitter
follower (TR1 and TR2) which provides a high input impe-
dance and allows a relatively high diode load resistor as
well as a voltage drop of around 1.3V between the input
and the bases of the first amplifier stage (TR6, TR7).

Transistors TR6 and TR7 form a differential amplifier
which is designed to prevent low frequency or DC input sig-

nals from reaching subsequent stages of the amplifier.
ev COMMON Since the bases of transistors TR6 and TR7 are internally
i connected by the 6.3k resistor R3, low frequency signals
. are applied to both sides simultaneously causing no
13 « change in collector current and therefore no output to the
ov 560 s 3 second stage. Higher frequency signals are amplified
) SL480 ) T0 INPUT OF because TR7 base is decoupled externally on pin 7.
L.'m 100K - [} ML920 SERIES Stage 2 gain is provided by a similar differential ampli-
I—(ﬁ)—{ N in fier to stage 1 except that the relatively stable DC input voit-
e age provided by stage 1 output allows the use of a tail resis-
tor R11 rather than a current source. Decoupling of AC sig-
nals is provided at pin 8.
Fig.3 Gain adiji A p
- o
470 l l -L33n
8C307 M 82p!
100k | T T 100k
|L e :L nJ: e EL "l’
4 3 2 1 4 3 21
SL48O ( ML 928 C
)

QDIWﬂ ‘: :_. 1.2 s _7_38

Ii,, TT11

A B C [

L0 82k
j2-2n}
560
L -18V

Fig.4 Compact infra-red receiver

78



SL480

VCCc3 00—

R3
Tag 83K gy
] RS
260 260
A1 2 s
300k ] 150k 148k
19
™ TR2S
™s TRy h21 Th23 Thze
TR24
1:2
6§ O—
s )
8 1

Fig.5 SL480circuit diagram

Stage 3 is similar to stage 1, but with an extra cumrent
mirror (TR24 to TR26) to provide signal inversion at the out-

ut.
P The standing current through the output load resistor
and thus the output voltage, is set by the cument in R15.
This current will amount to about 100uA, and give an out-
put voltage about 5V below the positive rait with a 15V
supply.

It should be noted that there is a parasitic zener diode of
about 6V in parallel with the output load resistor R19; this
diode will be destroyed if the output is shorted to the nega-
tive supply rail. Stage 3 decoupling is provided at pin1,

With a 15V supply, the input stage will operate with in-
put voltages ranging from 15V down to 5V. This will aliow
the device to function satisfactorily in high ambient light
conditions which produce high leakage cuments in the
receiving diode. A single transistor circuit is shown in Fig.6,
which prevents the input voltage to the SL480 changing for
diode leakage currents up to several milliamps. By careful
choice of R and C values, this circuit can be made to give
extra rejection of low frequency modulation such as that
produced by incandescent lamps.

Under conditions of very high ambient light the circuit
may show signs of instability. This can be prevented by
connecting a 2.2k resistor in series with the transistor
emitter.

If required, the gain of each stage of the SL480 can be
set individually by connecting a resistor in series with the
decoupling capacitor. A 6k resistor will reduce the stage
gain to half its full value of about 40dB. Normally it is only
necessary to reduce the gain of the second stage with
about 33-56k.

If preferred the decoupling components on pins 1,7 and
8 can be earthed to the negative supply on pin 6.

As with any high gain device, care is needed in the lay-
out of printed circuit boards to prevent instability. All de-
coupling and input components should be mounted close
to the SL480. A suitable printed circuit layout for the SL480
is shown below.

Decoupling of the power supplies local to the SL480 is
advisable. A resistor of about 5600hms in series with the
negative rail and a parallel capacitor of 68microfarads
being adequate (see Fig.6).

The decoupling resistor should always be in the nega-
tive supply as the ML920 series remote control circuits
have a threshold close to the positive rail, and any voltage
drop here would reduce the noise immunity.

C‘; b
ATn.
TR
ac.w'r , nsl .g! c‘3
T
LT =
1
N “AV’
an'%'w " siae0 (]
*GAIN
=Y ADJUST
c4 b1 S
2.2n
-l- ql:
[<Y R3
. i S iy S

Fig.6 Typical infra-red amplifier application with improved
detector biasing
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SL490

Semiconductors

SL490

REMOTE CONTROL TRANSMITTER

Plessey Semiconductors have developed and pro-
duced a range of monolithic .integrated circuits which
give a wide variety of remote control facilities. As well
as ultrasonic or infra red transmission, cable, radio or
telephone links may also be utilised. Pulse position
modulation (PPM) is used with or without carrier and
automatic error detection is also incorporated. Although
initially designed with TV remote control in mind the
devices may equally easily be applied for use in radios,
tuners, tape and record decks, lamps and lighting, toys
and models, industrial control and monitoring.

The SL490 is an easily extendable, 32 command,
pulse position modulation transmitter drawing negligible
standby current. it may be used with the ML920 series
of remote control receivers.

FEATURES

Ultrasonic or Infra-red Transmission
Direct Drive for Ultransonic Transducer

Direct Drive of Visible LED When Using
Infra-red

Very Low Power Requirements

Pulse Position Modulation Gives
Excellent Immunity From Noise and
Multipath Reflections

Single Pole Key Matrix

Switch Resistance Up To 1kQ Tolerated
Few External Components
Anti-Bounce Circuitry On Chip

ov aND 0000 [§ 1 18 |[] CARRIER TIME CONSTANT
178 ] STABILISER VOLTAGE
ouTPUT
161 ] PPM TIME CONSTANT
Vee (- 3v) ]

158 | XXX01
! SELECTION MATRIX
1 [ XXX10} CURRENT

seuecrion | 0xx (e 13f] 0ot
MATRIX
Pl onoxx [} whm
wes SELECTION MATRIX
SOUREES. J onxx (e [1910%x ) cuRReNT
URCES
Tooxx [ 1of] 101x
DP18

Fig. 1 Pin connections

QUICK REFERENCE DATA

Power Supply : 9V, Standby 6 pA,
Operating 8mA

Modulation : Pulse Position With or
Without Carrier

Coding: b Bit Word Giving a Primary
Command Set of 32 Commands

Key Entry: 8 x 4 Single Pole Key Matrix
Data Rate: Selectable 1 Bit/Sec to
10k Bit/Sec.

Carrier Frequency : Selectable OHz (no
carrier) to 200kHz.

SWITCH 4
CURRENT b0 v,¢

SELECTOR

ov

[+ T
" SUPPLY
o—] SWITCH
T 17
P REGULATOR *I——h" VREG
SWITCH 8
o—
MATRIX J ENCODER
CURRENT § ¢ 2
sources | O C00€ MULTIPLEX OUTPUT === | s rpur
) REGISTER MPLIF
0 AMPLIFIER 3 ¢ 70 TOR
n
] ) I
17
380 PULSE "
13 POSITION TIME CONST
COUNTER —o
o— MODULATOR
N
SwiTtH 1 g 1 Encooer
MATRIX
CURRENT 9 15
SINKS

CARRIER

18
OSCILLATOR © TIME CONST

Fié. 2 SL490 transmitter block diagram
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ELECTRICAL CHARACTERISTICS (see Fig.3)

Test conditions (unless otherwise stated):

SL490

Tamb = fc = 40kHz
Vee = +7Vto+ 9.5V ti = 18ms
Value
Characteristic Pin Units Conditions
Min. Typ. | Max
Operating supply current 4 8 16 mA Vece = 9.5V
Standby supply current 4 30 uA
Stablised voltage 17 4.3 4.6 4.9 \
QOutput current available 17 1 mA
Output voltage swing 2,3 1 Vce \" Unloaded
Output current 2,3 5 mA Peak value
External switch resistance 1 kQ
External switch closure time 6 ms
External carrier oscillator resistor
required, R2 18 20 40 80 kQ C2 = 680pF
External PPM resistor R1 required 16 15 30 60 kQ C1 = 0.68pF
Ratio to/t1 2,31 14 15 1.6
Pulse width, t, 2,31 2 3 4 ms
Inter word gap, tg 2,3 | 50 54 58 ms
Variation of t, with Ve
t, with Ve = 9.5V t, with Voo = 7.5V 23 0.96 1.04
Pulse width T, 23 2 3 4 ms
Inter word gap t; 2,3 50 54 58 ms
1 to ‘-""r tg
I I | |
Fig.3 PPM word notation
BA BA BA 8a
00 01 0 n
£0C
000
001
o1
on
100
101 10 9 D——J
110 {n s —
10 {112 —
| e ! L P
— [ SL490 sp
s W +9v
—{J% I
1 osey A L j ~
W Tcaea0p " B o
) |u |3___]
W W
E{n‘ak e 9:’07” to~14.C1.R1
+ 1 ~o7c2.R2
fc
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8x4

KEYPAD

.___—__.qw
e I §

13
SL490
14

L PP3

i 2xCQY99
Zr 1xCOXa7

Fig.5 Infra-red application circuit

OPERATING NOTES

Fig.5 shows the circuit for a simple infra-red transmitter
where the PPM output from pin 2 of the SL490 is fed to the
base of the PNP transmitter TR1, producing an amplified
current puise about 15usec wide. This pulse is further amp-
lified by TR2 and applied to the infra-red diodes D1 and D2.

The current in the diodes and the infra-red output is con-
trolled by the quantity, type, and connection method of the
diodes and also by the gain at high curments of the tran-
sistors.

The most common solution where cost is important is
to use 2 single-chip diodes, such as the CQY99 connected
in series.

Improved output can be obtained by using four CQY99
diodes in a series parallel arrangement, but it is usually sim-
pler to use 2 multichip diodes such as the CQX47 con-
nected in parallel or a single CQX19 which gives similar
results.

A significant increase in range can be obtained by using
diodes such as the CQY99 in conjunction with a plated
plastic parabolic reflector.

When building the transmitter, care should be taken
with the choice of the capacitor C2 and with the circuit iay-
out, particularly when multi-chip diodes are being used, as
the current pulses can be as high as 6 to 8Amps.

Transistor choice is also important and any substitutes
should have high current gain characteristics and switch-
ing speeds similar to those specified in Fig.3.

An increase in output can be obtained by connecting
TR2 in common emitter configuration, but care should be
taken not to exceed the rating of the diodes.

Choice ot PPM Frequencies

Although the ML920 series of remote control receivers
is designed to work over a wide range of PPM frequencies,
the actual usable range may be restricted by the appli-
cation. The analogue outputs on the ML920, ML922 and
ML923 serve as a good example, since the outputs will
step up or down, one step for each pair of PPM words

received. This in turn fixes the rate of increment or decre-
ment of the volume or colour controls of a TV set.

When the transmitter is being used with an infra-red
link, with high current pulses fed to the diodes as in Fig.5,
power consumption will increase with frequency. It is thus
advisable that with a battery power supply, the slowest
PPM rate consistent with adequate response time should
be chosen.

Setting Up Procedure

When designing a system using the SL490/491 trans-
mitters and the ML920 series receivers, it is not necessary
to adjust the PPM rate on both transmitter and receiver.
The usual arangement is to have a fixed resistor of 33k
from pin 16 of the SL490/491 and to choose the capacitor
connected for pin 16 to pin 17 to give the required PPM
rate. The value is calculated from the formula t, = 1.4CR.
Provided fairly close tolerance components are used for C1
and R1, then assembled transmitter units should be inter-
changeable without adjustment.

The timing components on the receiver can be selected
using the formula

fox =ﬁ where f,, = 4—3
t, being the PPM logic 0 time from the transmitter.

The value of R for the receiver should be between 47k
and 200k, a typical arrangement being to use a 47k fixed
resistor and a 100k pot as shown in Fig.6. The capacitor
should be selected from the above formula to give the
nominal frequency somewhere near the mid-range setting
of the potentiometer.

Final adjustment is made by setting the period on the
receiver oscillator time constant pin to 1/40th of the trans-

‘mitter PPM logic O time using the potentiometer.
Connection to the receiver time constant pin should be
made using a x10 oscilloscope probe to reduce circuit
loading.

When adjusting the ML920, the monitor output can be
used for setting up, but in this case, a figure of 1/20th of the
transmitter PPM logic 0 time should be used as the monitor
output is at half the oscillator frequency.
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SERIES
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ov
Fig.6 R dedr iver time
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ABSOLUTE MAXIMUM RATINGS

Supply voltage 7V to 9.5V
Total power dissipation 600mwW
Operating temperature range —10°Cto +65°C

Storage temperature range —55°Cto +125°C
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Semiconductors ADVANCE INFORMATION

Advance information is issued to advise Customers of new additions to the Plessey Semiconductors range which, nevertheless, still
have ‘pre-production’ status. Details given may, therefore, change without notice although we would expect this performance data to
ive of ‘full production’ status product in most cases. Piease contact your local Plessey Semiconductors Sales Office

be rep
for details of current status.
SL491
REMOTE CONTROL TRANSMITTER

Plessey Semiconductors have developed and pro-
duced a range of monolithic integrated circuits which
give a wide variety of remote control facilities. As well
as ultrasonic or infra red transmission, cable, radio or
telephone links may also be utilised. Pulse position
modulation (PPM) is used with or without carrier and
automatic error detection is also incorporated. Although
initially designed with TV remote control in mind the
devices may equally easily be applied for use in radios,
tuners, tape and record decks, lamps and lighting, toys
and models, industrial control and monitoring.

The SL491 is an easily extendable, 32 command, pulse
position modulation transmitter drawing negligible standby
current. It may be used with any ML920 series remote con-
trol receivers. The carrier oscillator may gate the PPM at a
slow rate, producing bursts of transmission.

FEATURES

BURST DUTY cvCLE [+ ~ 18{] GATING OSC. TIME CONSTANT
o)z 7[] sTABiISER vOLTAGE
ot [ +6]] PP TIME CONSTANT
vegteavi [o s xo
oo s SL491 - gﬁnugummx
SINKS
— Qe af] oo
u::‘"g oo [ 12[]
SOURCES onxx [Je n{] nax 5.?‘.5',';‘:""“““
SOURCES
1oxx [Je 0[] 1oxx
DP18
Fig.1 Pin connections
QUICK REFERENCE DATA

B Ultrasonic or Infra-red Transmission M Power Supply: 9V, Standby 6pA,
W Multi-Transmitter Burst Mode Facility Operating 8mA
I Burst Duty Cycle Variable I PPM with or without Carrier or Burst Mode
W Very Low Power Requirements B Coding: 5 Bit Word Giving a Primary
B Pulse Position Modulation Gives Command Set of 32 Commands
acﬁ!lef‘tth’g‘f?lungv From Noise and M Key Entry: 8 x 4 Single Pole Key Matrix
[ ] SirlegllgaPole ?(e?lc'l\llloarzfix B Data Rate: Selectable 1 Bit/Sec to
B Switch Resistance Up To 1ka Tolerated 10k Bit/Sec.
B Few External Components M Carrier Frequency : Selectable OHz (no
H Anti-Bounce Circuitry On Chip carrier) to 200kHz.
SWITCH o
CURRENT  f—— ve¢
s l SELECTOR
'
6 SUPPLY I
Ot SWITCH
— R:w‘uvon —I—-——oﬂ VREG
SWITCH J 8
et 9 encooe
sources | O C00E ouTPUT 3
10 REGISTER MuLTPLEX AMPLIFIER ouTPUT
n
" |} }
38T PULSE 16
z‘:%: 3 COUNTER u?:)s‘::ﬁ:n f———o0 TIME CONSTANT
CURRENT ‘;——— ENCODER
SINKS 15 {
2 CARRIER 18
oV OSCILLATOR TIME CONSTANT

1
;—o DUTY CYCLE

Fig.2 SL491 transmitter block diagram
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ELECTRICAL CHARACTERISTICS (see Fig.4)

Test conditions (unless otherwise stated):
Tamp =25°C to=9ms
Véc=9V ty=6ms
Value
Characteristic Pin i TYp. Max Units Conditions
Operating supply current 4 8 16 mA | Vgc=9.5V
Standby supply current 4 30 uA
Stabilised voltage 17 43 4.6 4.9 \ No external load
Output current available 17 1 mA
Output voltage, Vg, low 3 16 Vv 50mA sink
Output current 3 100 mA Peak value
External switch resistance 1 k2
External switch closure time 30 ms
Gating oscillator frequency 8 Hz C2=1uF, R=30kQ
Resistor R2 for carrier frequency = 40kHz 18 10 50 k2 C2=1nF
External PPM resistor R1 required 16 15 30 60 kQ C1=220nF
Ratio to/t, 2,3 1.5
Pulse width, t, 2,3 1 ms
Inter word gap, tg 2,3 18 ms
i n t0 __"l__ 9
8 1 O 5 I

Fig.3 PPM Word Notation

to> 14 CL.R1
1
7 ~07C2R2

3xcaves

Fig.5 High power output stage
86

Fig.4 Test circuit and low power application
ABSOLUTE MAXIMUM RATINGS

Supply voltage
Total power dissipation
Operating temperature range
Storage temperature range

7V to 9.5V
600mwW

—10°Cto +65°C
—565°Cto +126°C




SL952

@ PLESSEY

Semiconductors

SL 952

UHF PRESCALER AMPLIFIER

The SL952 amplifier has been designed to drive the
prescaler (SP4020, CT1110 etc) in a frequency
synthesis system directly from the tuners local oscillator.

It features a differential output to reduce local
oscillator radiation, and a differential input, which may
be used to couple the outputs from a VHF and a UHF
tuner (see Fig. 3).

The device operates from a single 5V supply with a
minimal number of external components and is encap-
sulated in a 14 lead DIL package.

Note : Ground all other unused pins DP14

Fig. 1 Pin connections

FEATURES

Low Cost

High Gain

Minimal External Component Count
Good Limiting Characteristics

1GHz Response

5V Supply

ABSOLUTE MAXIMUM RATINGS

Vee +10V .
Ambient temperature 0°C to +65°C
Storage temperature —55°C to +125°C Fig. 2 Test circuit

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated) :

Vee = 5.0V
Tame = +25°C
Characteristic Value Units Conditions
Min. | Typ. | Max.
Supply voltage 475 | 5.00 | 5.50 \
Supply current 70 90 mA
DC output level 3.2 \
Qutput offset 100 600 mV
Maximum differential output swing 600 mVp-p 950MHz
Differential voitage gain 30 35 dB 100MHz
Differential voltage gain 30 35 dB 500MHz
Differential voltage gain 15 26 dB 950MHz
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TUNER
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Fig. 3 Typical
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SL955

@ PLESSEY AADVANCE INFORMATION

Semiconductors

Advance information is issued to advise Customers of new additions to the Plessey Semiconductors range which, nevertheless, still
have ‘pre-production’ status. Details given may, therefore, change without notice aithough we would expect this performance data to
be representative of ‘full production” status product in most cases. Please contact your local Plessey Semiconductors Sales Office
for details of current status.

SL955

UHF PREAMPLIFIER

The SL955 amplifier is a general purpose device for use
at frequencies up to 1GHz. It features a differential input
and output, and good linearity. The device operates from a o, 8[]NOT USED
single 5V supply with a minimal number of external com-
ponents and is encapsulated in an 8lead DIL package DIFERENTIAL WRUT [f2 o g, [ IFFERENTIAL OuTPuT

(DP8). NaT usen s s0vee
DIFFERENTIAL INPUT (Jo 5[] DIFFERENTIAL QUTPUT
FEATURES DP8
. Low Cost Fig.1 Pin connections
M 22dBGain(S,,)
M Minimal External Component Count
Ml Good Linearity ABSOLUTE MAXIMUM RATINGS
M Differential Input and Output Voo + 10V (short term)
o short term
B 1GHzResponse Operating temperature range - 10°C to +65°C
B 5VSupply Storage temperature - 55°C to +125°C
—————g +50V
S S I
pesi g
5
n [ n @
AN\ %
100 e
S0 2 £ i é 10
7 &
1"”‘ in MIVM s0 E
']' H
) mn 0
100MHz 500MHz 1GHz 13GHz
FREQUENCY
All connections must be kept as short as possible Fig.3 Typical frequency response
Fig.2 Testcircuit
ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Ve =5.0V, Tymy, = 25°C
Characterlstic Pin o "T‘;:" = Units Conditions
Supply voltage 6 4.75 5.0 5.5 v
Supply current 6 30 50 70 mA
Differential gain S,, 16 22 dB 10 to 900MHz
Differential gain S,, 20 dB 1GHz
Differential gain S,, 10 dB 1.3GHz
Input signal handling 2,4 25 mVrms -40dB intermodulation
Noise figure 12 daB
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INPUT

11

= ==

L

—T0n

outPut
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Fig.4 Typical application
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SL1430

SL 1430

TV IF PREAMPLIFIER

The SL1430 is a fixed gain IF preamplifier for
television with an output optimised for driving Plessey
second generation low capacitance surface acoustic
wave (SAW) filters. The addition of one external
capacitor allows the amplifier to drive normal capaci-
tance SAW filters from Plessey or from other manu-
facturers. )

The device features on chip decoupling and differ-
erential output, requiring a minimal number of external
components to be used.

FEATURES

Low cost

Low noise

Low external component count

Low distortion

Direct 12V operation

Can be used with different types of SAW
filters

QUICK REFERENCE DATA

B 22dB gain at 40MHz
B 12V supply at 25mA
W 120mV rms. input handling

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
Tamb = +25°C
Supply voltage = +12V
Frequency = 40MHz
Output load = 7.5 pF (Pins 2 and 3)
Measurements made using test circuit Fig. 2.

welhy 0 efine
owerenenmiaL § 02 L
outPuT gE , SL1430 6[1 cRounD
NC [Ja s[) mpPUT
DP8
Fig. 1 Pin eonnections (top view)
—O0 +V(C

INPUT OUTPUT

Fig. 2 Test circuit

Value
Characteristic Pin | Min | Typ | Max [Units [ Conditions
Supply voitage 1 7 12 135{ Vv
Quiescent current 1 22 33 40 mA | Pins 2, 30/C
Cut-off frequency (—3dB) 5,2/3] 60 | 110 MHz
Voltage gain 18 22 26 dB
. Imput signal for 46dB intermodulation 5 120 mV Red colour bar
Input signal for 1% crossmodulation 5 75 mV (wanted level 20mV
unwanted modulation 65%)
!nput signal for 1dB sync tip compression 5 130 mV rms.
Input impedance 5 3009/
4.2pF
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12v
———————otVc
™v
TUNER SW173/SW153
i
TDALLO/

2540

16

Fig. 3 Typical applications

SL1430 TYPICAL CHARACTERISTICS AT ,12V, }+25°C, WITH SW173 AS LOAD (7.5pF)
(FIGS.5TO 10) Unwanted signal with 65% amplitude modulation at 10KHz

100
50
e d —
p——
80 N 20
\ 20mV WANTED SIGNAL

40

3
UNWANTED SIGNAL FOR 1% x mod (mV rms)

WANTED SIGNAL FOR 1% x mod (mV rms)

I
| 1
\ | 10 20 40 60 80

UNWANTED FREQUENCY (MHz)

° 20 40 8o 8o 100 Fig. 6 Cross modulatic f V y of un

p q
UNWANTED SIGNAL (mV rms) signal (see note 1)

Fig. 4 Cross modulation performance (see note 1)

120

- -]
E g 100
P

s £ N

2 w0 D 80 -

x $o

= ©

- 5¢ \

= 2

S e ~
w

I 24mV WANTED I3

g CARRIER «

» 40 C

a z

w =]

E @

H >

; 20 20

]

: 1
o s 10 15 20 25 30 o 2 ) 6 8 0 12
SUPPLY VOLTAGE (V) ADDITIONAL (TO SW173) CAPACITANCE (pF)
Fig. § Cross modulation perfe V supply voltag
(see note 1) Fig. 7 I dulation perf v. load




SL1430

T -80
I
|
o P— — — -1
-60
8 AN
2
s 120 /, . \
= e
: / 3=
& oo E \
H g
$3 £
' 5 80 -40
« g
£t / \\
[ 4
w
4 60
E ! -30
Q II 40 80 120 160
Z VISION CARRIER (mV rms)
o 1
5 © see note 2
5
Fig. 9 1 fulatic  pert ¢ (see note 2)
20
o
0 15 20 25 30
SUPPLY VOLTAGE (v)
Fig. 8 I dulation perf v. supply voltage

NOTE 1. Signal level refers to peak rms. i.e. The effective sync. tip level of a composite video signal.

NOTE 2. The test signal employed corresponds to the red bar of a transmitted colour bar and consists of the following elements related to
the sync. tip level, the vision carrier at 38.9MHz-6dB, the colour carrier at 34. 5SMHz—1 8dB. and the sound carrier at 33.4MHz—7dB.

ABSOLUTE MAXIMUM RATINGS

Supply voitage —0.5V to +25V
Operating temperature range —10°C to +65°C
Storage temperature range —b5°C to +1256°C
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LESSEY

SL1431/SL1432

@ Semiconductors

SL1431/2

TV IF PREAMPLIFIERS WITH AGC GENERATOR

The SL1431 and SL1432 are fixed gain IF pre-
amplifiers for television with a differential output op-
timised for driving Plessey surface acoustic wave
(SAW) filters. Besides providing the necessary gain
block between the tuner and SAW filter they also supply
a properly derived, broadband AGC signal to the tuner,
the SL1431 providing the correct sense signal for a
NPN tuner, and the SL1432 for an PNP tuner. The
tuner AGC threshold is internally preset to a value to
allow adequate signal handling in the SL1431 and
SL1432 and does not normally require any external
adjustment. However, to account for the large varia-
tions in signal handling capability which is encountered
on some tuners, the tuner AGC threshold may be
externally adjusted by altering the bias on pin 1.

Both devices feature on-chip decoupling for a
minimum external component count.

AGC Signal
For high input signal levels the voltage on pin 7 goes
low with S£1431 and high with the SL1432.

QUICK REFERENCE DATA

B 23dB Gain at 40MHz

W 12V Supply at 26mA

M 120mV R.M.S. Input Handling
B 15mA Tuner AGC Capability

AGC ONSET ADJUST 8J] AGC DECOUPLING
Vee ] 1§ AsC ouTPUT

u

2
uwmmw.{q 3 o) crouno
outrur i, sh meur

DP8

Fig. 1 Pin connections

FEATURES

M Properly Derived Tuner AGC

B Low Cost

M Low Noise

M Low External Component Count

M Low Distortion

M Direct 12V Operation

M Can be used with Different Types of SAW

Filters

(=
(+12v)

AGC
DECOUPLE ADJUST

Fig. 2 Block diagram

Fig. 3 Test circuit
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SL1431/SL1432

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
Tamb = .+25°C
Supply voltage = +12V
Frequency = 40MHz
Output load = 7.5pF (Pins 3 and 4)
Measurements made using test circuit Fig. 3.

. . Value . .
Characteristic Pin Min.| Typ.| Max. Units Conditions
Supply Voltage 2 7 12 | 135 )
Quiescent Current 2 22 33 40 mA Pins o/c
Cut-off frequency (—3dB) 5 60 | 110 MHz
Voltage gain 20 23 26 dB
Input signal for 46dB
intermodulation 5 120 mV Red colour bar
Input signal for 1% cross- .
modulation 5 75 mV (wanted level 20mV, unwanted

modulation 65%)
Input signal for 1dB sync tip

compression 5 | 130 mVrms
Input impedance 5 300Q
. //4.2pF
Tuner AGC
Output current 7 15 20 mA @100V
Input impedance 1 6 kQ
SW153
'
L it o [
TUNER ’?’; ’;5 ussl;/z e
88k [ X
B isits SR
gj: P [+ ‘,’{qu
/; AGC_S—NSET
2y

Fig. 4 Typical applications

SL1431 TYPICAL CHARACTERISTICS AT ,12V, }-25°C, WITH SW173 AS LOAD (7.5pF)
(FIGS.5TO 10) Unwanted signal with 65% amplitude modulation at 10kHz

80 N

1N
I

80

24mV WANTED
CARRIER

WANTED SIGNAL FOR 1% x mod (mV rms)

UNWANTED SIGNAL FOR 1% x mod {mV rms)

\

°
°

o 20 40 60 80 100 o 5 10 15 20 25 30
UNWANTED SIGNAL (mV rms) SUPPLY VOLTAGE (V)
‘ ) Fig. 6 Cross modulation perfc V supply voltag
Fig. 5 Cross modulation performance (see note 1) (see note 1)
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SL1431/SL1432

120
20mV WANTED SIGNAL A

3
N

seenote 2
3
]

UNWANTED SIGNAL FOR 1% x mod {mV rms)
3

VISION CARRIER FOR -46d8 INTERMOD.,

60
1 1
0 20 40 60 80 i
UNWANTED FREQUENCY (MHz) II
40
Fig. 7 Cross madulation pertfc V freq y of d
signal (see note 1)
20
° L 15 20 25 30
SUPPLY VOLTAGE (v)
120 Fig. 9 | dulation perft v. supply voltag

/
/
/
74

AN

VISION CARRIER FOR —468dB INTERMOD.

INTERMODULATION (dB)

0 -s0 \
Y \
o \
o 2 4 L] 8 0 ?
ADDITIONAL (TO SW173) CAPACITANCE (pF)
-30
. ) P L 0 20 120 160
Fig. 8 P v. Joad cap VISION CARRIER (mV rms)
sse note 2
Fig. 10 I dulstion perfc (see note 2)

NOTE 1. Signal level refers to peak rms. i.e. The effective sync. tip level of a composite video signal.

NOTE 2. The test signal employed corresponds to the red bar of a transmitted colour bar and consists of the following elements related to
the sync. tip level, the vision carrier at 38 9MHz—6dB, the colour carrier at 34.5MHz~18dB, and the sound carrier at 33.4MHz-7dB.

ABSOLUTE MAXIMUM RATINGS

Supply voltage —0.5V to +25V
Operating temperature range —10°C to +65°C
Storage temperature range —55°C to +125°C
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SL1440

w PI-ESSEY ADVANCE INFORMATION

Semiconductors

Advance information is issued to advise Customers of new additions to the Plessey Semiconductors range which, nevertheless, still
have ‘pre-production’ status. Details given may, therefore, change without notice although we would expect this performance data to
be rep ive of ‘full production’ status product in most cases. Please contact your local Plessey Semiconductors Sales Office
for details of current status.

SL1440

PARALLEL SOUND AND VISION IF AMPLIFIERS AND DETECTORS

This IC is designed to operate with a two output
pgrt surface acqustic wave IF filter, one output for wineo o/ (] 1J] AGC TIME CONSTANT
vision and chrominance carriers with no sound carrier,
and one output for the sound carrier only.

The IC amplifies and detects the sound and vision wama (> SL1 440‘z E
carrier in two separate channels, the detectors being < "
of the wide band switching type, not requiring any DECOUPLING {[ s ! | R
tuning. An AGC system is applied to the vision channel,
the sound channel being made to hard limit. VISION CARRIER ;E N ° ]} SOUND CARRIER I/P

if there is no facility for tuner AGC, an SL1431 ’ il
should be used to provide this signal, operating DP14
before the SWAF to provide superior overload
performance and needing no preset adjustment.

vee [J2 131] sounp o/
EARTH

Fig. 1 Pin connections (top view)

o VIOEO o/p
IVpp +VE

SOUND IF OP
250 mv

Fig. 2 Typical application SL1440

s12v

12
. 3
i ~*
ISION viD!
weur e ] ! Quthgr
7,
AGC
VREF
8
1
SOUND = "
INPUT —_n 14
8] £

] 12 13
’7;7 ’7;7 SOUND iF OUTPUT

Fig. 3 IC block diagram. 99
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@ PLESSEY

Semiconductors

SP4020/1

SP4020/1

VHF/UHF 1GHz + 64

The SP4020 and SP4021 are ECL divide by 64s
which will operate at frequencies in excess of 950MHz,
and are intended for use as prescalers in television
receiver synthesiser tuners.

The SP4020 has separate inputs for VHF and UHF
and the devices have a typical power dissipation of
470mW at the nominal supply voltage of +6.8V.

FEATURES

B Dual Input Ports for VHF and UHF
(SP4020)

Self-Biasing Clock Inputs

Variable Input Hysteresis Capability for
Wide Band Operation

TTL/MOS Compatible Band Change Input
(SP4020)

Push-Pull TTL O/P

OPERATING NOTES

Two input ports are available on the SP4020.
Switching between these inputs is accomplished by
operation of the band change input. A logic ‘1"
activates the UHF input, logic ‘0’ the VHF input. When
an input is not in use the input signal must be removed
to prevent cross-modulation occuring at high fre-
quencies. Both inputs are terminated by a nominal
400 Q.and should be AC coupled to their respective
signal sources. Input power to the device is terminated
to ground by the two decoupling capacitors on the
reference pins. Input coupling and reference decoupling
capacitors should be of a type suitable for use at a
frequency of 1GHz.

When the device is switched to the VHF input, an
input hysteresis of 50mV is set by the internal band
change circuit. This improves the low frequency sine-
wave operation of the device. The hysteresis level may be
measured as VRer1 —VREeF 2

If the SP4021 is required to operate with a sinewave
input below 100MHz, then the required hysteresis
may be applied externally as shown in Fig. 5. Large
values of hysteresis should be avoided as this will
degrade the input sensitivity of the device at the maxi-
mum frequency. The divide by 64 output is designed to
interface with TTL which has a common Vee (ground).
At low frequency the output will change when one
of the clock change inputs changes from a low to a high
level. Self oscillation may result if the input signal falls
below the minimum specified.

The devices may be operated down to very low
frequencies if a square wave input with an edge speed
greater than 200V/ s is used.

wee [0 A 14[] 8AND CHANGE
e {2 1] ner2
s spaczopr 2] merr
oureyt (e nf]
Qs 10f] e W
ov(Je 9
ol 8[] v 15Pa020 OMLY) 0PI

Fig. 1 Pin connections

+ VHE INPUT
SP4020 ONLY

Only one generator should be connected to either the
VHF or UHF inputs. The input notin use may be left open
circuit. All capacitors are 1nF unless otherwise stated.

Fig.2 ACtest circuit

VHF INPUT
1SP4020 ONLY)

TTL OUTPUT

Connections to these pins should be made to have the
minimum series inductance. Capacitors should be of a
type suitable for use at 1GHaz.

Fig.3 Application circuit 101



SP4020/1
ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
Supply voltage Vee = oV, Vcc = +6.45V to +7.15V
Clock input voltage sinusoidal

Ta: +25°C
Pin14 O/P
Characteristic Pin Value Units Conditions
Min. Typ Max
Supply voltage 1,2 6.45 6.80 7.15 \'
Supply current 1,2 40 68 90 mA Vce = 6.8V
Output level high 4 25 3.5 5.0 \Y —1mA
Output level low 4 0.3 0.5 \" 5mA
Band change input (SP4020 only) See Note 1
High level 14 25 Vv For UHF input
Low level 14 04 \% For VHF input
Low level I/P current 14 —0.8 mA @ 0.4V
Max. clamp current 14 -3 mA @ —0.7V
Sensitivity
SP4020:-
VHF 1/P 100MHz 8 100 300 mVp-p | Pin 14 to OV
VHF 1/P 300MHz 50 300 mVp—p | Pin 14 to OV
UHF I/P 500-800MHz 10 100 300 mVp—p
UHF 1/P 950MHz 50 300 mVp-p | See Note 2
SP4021 :-
1/P 100MHz 10 120 400 mVp—p
1/P 300-800MHz 100 300 mVp—p
I/P 950MHz 50 300 mVp—p | See Note 2
Overload level
SP4020:-
VHF I/P 100-300MHz 8 0.9 20 Vp—-p
UHF I/P 100-950MHz 10 0.9 20 Vp-p | Pin14to OV
SP4021 :-
1/P 100-300MHz 10 1.0 20 Vp-p
1/P 500-950MHz 10 0.9 20 Vp—p

Note 1 TTL type including negative input voltage clamp

50a
GENERATOR

TTL QUTPUD

Capacitors are 1nF unless otherwise stated. Values
should be increased if operation below 10MHz is
required.

For 50mV hysteresis R1 = 36k QR2 = oo
For 100mV hysteresis R1 = 18k QR2 = 18k Q

Fig. 4 Wideband operation

102

Note 2 This is measured with the device in a low profile socket ; soldered results show, typically, a 25% improvement.

ABSOLUTE MAXIMUM RATINGS

Power supply voltage Vcc - Vee OVto +10V
Input voltage, clock inputs 2.5V p—p
Band change input

(SP4020) +7.2to —0.5V or —10mA
Output current +30mA to —30mA
Operating temperature 0°C to +65°C
Storage temperature —b55°C to +125°C
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Semiconductors

SP4040 /1

SP4040/1

VHF/UHF 1 GHz = 256

The SP4040 and SP4041 are ECL divide by 256
which will operate at frequencies in excess of 950MHz,
and are intended for use as prescalers in television
receiver synthesiser tuners.

The SP4040 has separate inputs for VHF and UHF
and the devices have a typical power dissipation of
500mW at the nominal supply voltage of +6.8V.

FEATURES

W Dual Input Ports for VHF and UHF
(SP4040)

Self-Biasing Clock Inputs

Variable Input Hysteresis Capability for
Wide Band Operation

TTL/MOS Compatible Band Change Input
(SP4040)

Push-Pull TTL O/P

OPERATING NOTES

Two input ports are available on the SP4040.
Switching between these inputs is accomplished by
operation of the band change input. A logic ‘1"
activates the UHF input, logic ‘0" the VHF input. When
an input is not in use the input signal must be removed
to prevent cross-modulation occuring at high fre-
quencies. Both inputs are terminated by a nominal
400 Q and should be AC coupled to their respective
signal sources. Input power to the device is terminated
to ground by the two decoupling capacitors on the
reference pins. Input coupling and reference decoupling
capacitors should be of a type suitable for use at a
frequency of 1GHz.

When the device is switched to the VHF input, an
input hysteresis of 50mV is set by the internal band
change circuit. This improves the low frequency sine-
wave operation of the device. The hysteresis level may be
measured as VRer1 —VREF 2

If the SP4041 is required to operate with a sinewave
input below 100MHz, then the required hysteresis
may be applied externally as shown in Fig. 5. Large
values of hysteresis should be avoided as this will
degrade the input sensitivity of the device at the maxi-
mum frequency. The divide output is designed to
interface with TTL which has a common Vee (ground).
At low frequency the output will change when one
of the clock change inputs changes from a low to a high
level. Self oscillation may result if the input signal falls
below the minimum specified.

The devices may be operated down to very low
frequencies if a square wave input with an edge speed
greater than 200V/ps is used.

wee [ 14 ] BAND CHANGE
e [J2 1] neF2
{Jo seaoso0/r 12[] Rer1

oo [Ja )
Os wof] wrn
ov(le of]
wl 8] vHE 1N (SPAGAD OMLY)

DP14

Fig. 1 Pin connections

PIN 10

PIN 6.7

Fig. 2 Equivalent small signal input impedance (80MHz-1GHz)

SAMPLING SCOPE
S0a Ifp

50n
GENERATOR
=

SAMPLING
SCOPE

50nifp

SAMPLING
SCOPE
Soal/p 504

GENERATOR

Only one generator should be connected to either the
VHF or UHF inputs. The input not in use may be left open
circuit. All capacitors are 1nF unless otherwise stated.

Fig. 3 AC test circuit 103



SP4040/1

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):

Supply voltage Vee = oV, Vcc = +6.45V to +7.15V

Clock input voltage sinusoidal

Ta: +25°C
Pin14 O/P
Characteristic Pin Value Units Conditions
Min. Typ. Max
Supply voltage 1.2 6.45 6.80 7.15 v
Supply current 1,2 65 ] mA Vec=6.8V
Output level ;
High 4 24 35 5.0 \ 2mA
Low 4 . 03 04 \" 5mA
Band change input
High level 14 25 i For UHF input
Low leve! 14 0.4 \" For VHF input | SP4040
Low level I/P current 14 —0.8 mA @ 0.4V only
Max. clamp current 14 -3 mA @ —0.7v
Sensitivity
SP4040 :-
VHF I/P 100MHz 8 40 100 mV Pin 14 to OV
300MHz 35 100 mV Pin 14 to OV
UHF 1/P 500-800MHz 10 35 100 mV
950MHz 10 90 155 mV Note 1
SP4041 :-
100MHz 10 140 200 mV
200MHz 10 100 140 mV
300MHz 10 50 125 mV
400-700MHz 10 35 100 mV
800MHz 10 70 140 mV
950MHz 10 140 250 mV Note 1
Overload level
SP4040:-
VHF /P 100-300MHz 8 350 700 mv
UHF 1/P 500-600MHz 10 350 700 mv Pin 14 to OV
SP1041 :-
100MHz 10 425 700 mVv
300MHz 10 350 700 mV
500-600MHz 10 350 700 mvV
950MHz 10 425 880 mvV
Note 1. This is measured with the device in a low profile socket; soldered in results show typically a 25% improvement.
rlitesety >
50a
UHF INPUT o—o—“" (iEN—ElA"ON
TTL OUTPUT TTL OUTPUT

Connections to these pins should be made to have the
ini series ind o i should be of a
type suitable for use at 1GHz.

51

Capacitors are 1nF unless’ otherwise stated. Values
should be increased if operation below 10MHz is
required.

For 50mV hysteresis R1 = 36k QR2 = oo
For 100mV hysteresis R1 = 18k QR2 = 18k Q

Fig. 4 Application circuit
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Fig. 5 Wideband operation




SP4040/1

z 1 %
g 1 W P
g g™
§ 200 § 200 V4
L ] I~
i~
° 100 200 300 400 500 600 700 800 900 o 100 200 300 400 500 600 700 800 900
FREQUENCY (MHz) FREQUENCY (MHz)
Fig. 6 SP4040 typical sensitivity with limits of operation Fig. 7 SP4041 Typical sensitivity with limits of operation
when used in application circuit (Fig. 4) when used in application circuit (Fig. 4) with pin

14 open circuit.

ABSOLUTE MAXIMUM RATINGS

Power supply voltage Vcc - Vee OoVto +10V
Input voltage, clock inputs 880mv
Band change input +7.2V

(SP4040) —10mA
Output current +30mA to —30mA
Operating temperature 0°C to +65°C
Storage temperature —55°C to +125°C
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SP4531

@ P lESSEv ADVANCE INFORMATION

Semiconductors

Advance information is issued to advise Customers of new additions to the Plessey Semiconductors range which, nevertheless, still
have ‘pre-production’ status. Details given may, therefore, change without notice aithough we would expect this performance data to
be repr tive of ‘full production status produet in most cases. Please contact your local Plessey Semiconductors Sales Office

for details of current status.

1GHz - 64

The SP4531. is one of the new range of Plessey Con-
sumer high speed dividers which offer improved input < Ghe
sensitivity and input impedance characteristics. © vee

The device is intended for use in television frequency m{‘:’ SP ’J}w
synthesis systems. It has a division ratio of 64 with dual s 4531 ¢p
ECL outputs and incorporates an on-chip preamplifier with ov]e sh
adifferential input. The input pins may be used as UHF and DP8
VHF inputs, with only a slight loss of sensitivity, if suitable
drive circuitry is employed. Fig.1 Pin connections
FEATURES
I On-<hip wideband amplifier
B High input sensitivity
B Highinput impedance
Il Low output radiation
I Complementary ECL output

ABSOLUTE MAXIMUM RATINGS

Supply voltage, Voo +7V
Input voltage 25Vpp
Ambient operating temperature - 10°C to +65°C
Storage temperature -55°C to +125°C
SUPPLY +
8
vee
500 500
VREF
34
5 } ouTPUT
$——o
250 250 64

2

DIFFERENTIAL
INPUT 3

fe Sm—

T

ov

Fig.2 SP4531 block diagram



SP4531

ELECTRICAL CHARACTERISTICS (see Fig.3)

Test Conditions (unless otherwise stated):

Tamb =+25°C, Voo =+5V

: Value
Characteristic Pin Min. Typ. Mox. Units Conditions
Operating voltage range 8 45 5 55 "
Supply current 8 60 80 mA
Input voltage, Viy, 80MHz 2 17.5 200 mVrms Sine wave into 502
300MHz 2 175 200 mVrms
500MHz 2 17.5 200 mvrms
700MHz 2 17.5 200 mVms
1GHz 2 17.5 200 mvms
Output voltage 6 0.8 Vp-p No load
7 0.8 Vp-p
Output imbalance 6,7 0.1 v
Output impedance 6 500 Q
7 500 Q
+5V TUNER
\ e “E_
g -~ i @ i’é " spasar
50 1in 100n T
o—' '—. Vi
vin '_: ! SPas31 o F "_ 13
oo g (D) 1
'SOURCE s0 in A 100n s ,]:'“
Fig.3 Test configuration (@) Dualinput
— _._ﬂ'sMTVuHH _—
/;up
° SP4s31
UHE 0SC, [ 14 1’
~—3 }" ¥ ;,;'['"
20nM
(b) ‘T’input
Fig.4 Combined input operation
20
_ ]
3 sPas3Y
£ [\
£\ /
2 —_—
\\J
° 400 00 200 1000

108

FREQUENCY (MHz)
Fig.5 Typical input sensitivity
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@ PLESSEY

Semiconductors

SP4541

1GHz + 256
The SP4541 is one of the new range of Plessey Con-
sumer high speed dividers which offer improved input
sensitivity and input impedance characteristics. g, ~ Wh
The device is intended for use in television frequency Vu:’ °
synthesis systems. It has a division ratio of 256 with a 1 3] weur
single TTL output and incorporates an on-chip preamplifier s 1]}
with a differential input. The input pins may be used as SP4541
UHF and VHF, with only a slight loss of sensitivity, if ouThur [fs "
suitable drive circuitry is employed. s tof] meur
T
o
FEATURES 4 ofl
#l On<hip wideband amplifier DP14
. High input sensitivity Fig.1 Pin connections
B Highinputimpedance
[l Lowoutput radiation
B TTLoutput
VREF SUWL‘V' sum.y
250, 250 +266
100
10 A
AL{ ourpur
INPUT 3 ‘
— 1
' | |
7 [
Fig.2 SP4541block diagram
ELECTRICAL CHARACTERISTICS (see Fig.3) ‘
Test Conditions (unless otherwise stated):
Tamb = +25°C, Vec=+5V
Value
Characteristic Pin i Tvp. Max Units Conditions
Operating voltage range 1,2 4.5 5 55 \
Supply current 1,2 70 20 mA
Input voltage, Vjy, 80MHz 10 175 200 mVms Sine wave into 5002
300MHz 10 17.5 200 mVrms
S500MHz 10 17.5 200 mvrms
700MHz 10 175 200 mvrms
1000MHz 10 175 200 mVvrms
Output voltage High 33 v Sourcing 0.2mA
Low 04 v Sinking 2mA

1M




SPA541

ABSOLUTE MAXIMUM RATINGS :
TUNER
Supply voltage, Voc +7V ——
Input voltage 25V pp we ()N \
Ambient operating temperature - 10°C to +65°C - ___l'i s
Storage temperature -55°Cto +125°C n P s
= l "|—_ 12
i 18p
VHF
56 10p
pid t ~7 N r@v /I
1000 ) wf i"l (a) Dual input
’l a0k in
Vourw——{la  SP4S41 [ ;‘59
a 10} )————"-—o " spasar
in
e 1] 13
7 50 % e ose a9p 2.2p -[,,,
gzonn ,J;
(b) ‘T’ input
Fig.3 Test configuration Fig.4 Combined input operation
20
_ v
%
o SPASA1
g |\ /
: f
/
; s ~N—] r—]
— 1/
° 20 w0 ) 000 1000
FREQUENCY (MHz)

Fig.5 Typical input sensitivity
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Fig.6 Typical input impedance




SP4545

w plEssctEo! ADVANCE INFORMATION

Advance information is issued to advise Customers of new additions to the Plessey Semiconductors range which, nevertheless, still
have ‘pre-production’ status. Details given may, therefore, change without notice aithough we would expect this performance data to
of ‘full duction’ status product in most cases. Please contact your local Plessey Semiconductors Sales Office

for details of current status.
‘SP4545

COMBINED VHF - 64, UHF = 256

The SP4545 is one of the new range of Plessey Con-
sumer high speed dividers which offer improved input
sensitivity and input impedance characteristics. . -~
The device is intended for use in television frequency *'W‘E, ® (“""‘"

synthesis systems. It has a division ratio of 64 for VHF E
input and 256 for UHF input, the VHF input incorporates an v saEcT [ 12
on-chip preamplifier with a differential input. The VHF input e SPasas wfl
is selected when the band select is low and when it is high w’
the UHF input is selected. gs * 3;.,",“,

Qe of]

w(lr sfjov
DP14
FEATURES
Fig.1 Pin connections
B On-chip wideband amplifier
B Highinput sensitivity
[ High inputimpedance
I Lowoutput radiation
[ Complementary ECL output '
Al TE MAXIM
I Separate VHF and UHF inputs BSoLY UM RATINGS
Il +64forVHF 'St.cppl‘)'yoI vot;t:ge, Vee +7\\;
. nput e 25Vpp
n - 256.“’.' UHF ! Ambient operating temperature - 10°C t0 65°C
@ On-<hip input selection Storage temperature -55°C to 125°C
SUPPLY + BAND SELECY SUPPLY +
1 3 2

OuTPUT

[ SENSSUS— |
Wlﬁ’lﬂ'{. 4
[ SSS—
T _IY_
ov ov

Fig.2 SP4545 block diagram
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SP4545

ELECTRICAL CHARACTERISTICS (see Fig.3)

Test Conditions (unless otherwise stated):
Tamb=+25°C, Vec=+5V

Fig.4

Characteristic Pin i, Yr.y':. Mo, Units Conditions
Operating voltage range 1,2 45 5 55 v
Supply current 1,2 60 90 mA
Input voltage, Viy, 80MHz 13 17.5 200 mVrms } Pin 3 low
(rms sine wave 300MHz 13 17.5 200 mvVrms (+64)
into 509) 240MHz 10 50 200 mvVrms ; Pin 3 high
600MHz 10 40 200 mVrms K
1000MHz | 10 40 200 mvims |} (+256)
Output voltage 4 0.8 Vp-p
5 0.8 Vpp E No load
Output imbalance 4,5 0.1 Vp-p
Output impedance 200 Q
200 Q
Band select input voltage high 3 2 20.5 v UHF
low 3 0.8 v VHF
current high 3 500 HA Sinking
low 3 100 uA Sourcing
+5V 1 ~ 14] j—in \
’;;"“'" [E 2 13 :}L! g \ SPasas
m':}'fw—‘m{ 3 12f] " é \
VW{HH T . !
{1 of—fi— \ | N1/
Tho ey ! S N
L : . =
- J.; 5
4 FREQUENCY (MHz)

Typical input sensitivity

Fig.5 Typical inputimpedance
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SPa550§51

w PI-ESSEY ADVANCE INFORMATION

Semiconductors

Advance information is issued to advise Customers of new additions to the Plessey Semiconductors range which, nevertheless, still
have ‘pre-production’ status. Details given may, therefore, change without notice atthough we would expect this performance data to
be rep ive of ‘full production’ status product in most cases. Please contact your local Plessey Semiconductors Sales Office
for details of current status.

1GHz + 256
The SP4550/1 are part of the new range of Plessey Con-
sumer high speed dividers which offer improved input
sensitivity and higher input impedance. wifa, < H)
The devices are intended for use in television frequency °
synthesis systems. They have a division ratio of 256 with a g sp
single, (SP4550) or complementary, (SP4551) ECL output O wfl
and incorporate an on-chip preamplifier with a differential
input. The input pins may be used as UHF and VHF inputs, weut O« spasso =[] w
with only a slight loss of sensitivity, if suitable drive cir- ds f) r
cuitry is employed.
1] ]
+veo 7 wf]
FEATURES o *pJ
DP16
Il On<hip wideband amplifier -
B High input sensitivity wiio b D
B Highinputimpedance Q- i1
B Lowoutput radiation gs wf]
[l Single (SP4550) or complementary (SP4551) ECL . [Qe s
output IneuT ds SPass1 | 1e
Qe af]
v {7 2f]
ABSOLUTE MAXIMUM RATINGS ‘E s nf)
ouUTPUT
Supply voltage, Ve +7V Qe v
Input voltage 25V pp DP18
Ambient operating temperature -10°C to +65°C
Storage temperature -55°C to+125°C
Fig.1 Pin connections
SUPPLY +
7
Yee
v 1k 1k
REF

]
———0 OUTPUT

9 COMPLEMENTARY OUTPUT
10 (spass1onLY)

mﬂm [ o

ov

Fig.2 SP4550/1 block diagram
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SP4550/51

ELECTRICAL CHARACTERISTICS (see Fig.3)

Test Conditions (unless otherwise stated):

Tamb =+25°C, Vgg =+5V

Value
Characteristic Pin i Typ. Max. Units Conditions
Operating voltage range 7 45 5 5.5 Vv
Supply curment 7 60 90 mA
input voitage, Viy, 80MHz 4,5 175 200 mVms Sine wave into 509
300MHz 175 200 mvrms
500MHz 175 200 mvms
700MHz 17.5 200 mVmmns
1000MHz 17.6 200 mvVms
Output voltage 8 0.8 Vp-p No load
9 0.8 Vp-p SP4551 only
Output imbalance 8,9 0.1 v SP4551 only
Output impedance 8 1 k2
9 1 kQ SP4551 only
”J"—{ 1 ~ e I TUNER
1 E] — une @ f\é_‘ "
50 1n E : ) H i * SP4550/1
u\'lu 'H 4 SPass1 “j ‘j’ "— 13
SIGNAL ,”L_'H s 1f— VHF l
SOURCE 50 [ s - e 10p
e I A - T
,;"”" vour i " (a) Dual input
srasen q—' ° 10—
100 20nH OnH in
pu VHF 0SC. W\TM '_ —
18p
pus "
Fig.3 Test configuration SPASSOIt
wocc——-\' ’— t "
39p 22p /;m
20nH
(b) ‘T’ input
F_lg.4 Combined input operation
- /
=]
Hd sPASE0
SPasE1
2 )\
£\ /
z ~N———]
NJ
° 200 400 : 200

116

FREQUENCY (MHz)

Fig.5 Typical input sensitivity
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Semiconductors

SW/153/172/173/174/1203/250/260/SW453

SW153 SW172 SW173 SW174 SW203

SW250 SW260 SW453

SURFACE ACOUSTIC WAVE COLOUR TV IF FILTERS

This comprehensive range of TV IF filters utilises
Plessey Surface Acoustic Wave technology and is
suitable for use in colour or monochrome television
receivers world wide. The frequency pass-band and
phase response of each of these highly stable devices
are tailored to the relative transmission standard. The
devices require no adjustment and are packaged in a
totally hermetic Metal/Glass TO8 package.

FEATURES

No Adjustment Necessary

Low Cost

Compact Dimensions

High Stability

High Reliability

Comprehensive Range of Standards
Available

APPLICATION NOTES

The input drive and output load circuitry should
provide a low impedance across at least one device port
to minimise spurious signals due to secondary device
characteristics. Fig. 2 shows a typical application,
the SL1430 providing a very low drive impedance. The
330Q load resistor is included to ensure stability of
the TDA2540 and may be omitted in some designs that
do not use this device.

Care must be taken with the printed circuit board
layout, and the use of balanced input and output is
advised to ensure low levels of direct breakthrough.
The device must also be mounted with minimum lead
length. Application introduced direct breakthrough will
exhibit itself as a deterioration in amplitude and group
delay ripple, and a screen image approximately 1.5ps
before the main response.

TEST CIRCUIT

The recommended test circuit is shown in Fig.3. When
used in a 50Q system, with the input unterminated, the
extra loss introduced by the test circuit is 2.5d8.

An earthed metal screen of at least 2 x 3cm should be
incorporated between the leads as shown. A suitable trans-
former is available from MINI-CIRCUITS, New York, US.A,,
type number T5-1T.

BALANCED INPUT PINS 284
BALANCED OUTPUT PINS 145 CAN (SCREEN) PIN3

CM5

Fig. 1 Pin connections {viewed from beneath )

TUNER

ofe o—{H]

Fig. 2 Typical application

Fig. 3 Test circuit

19



SW/153/172/11731174/203/250/260/SWA453

ove BOUND SHELF DEVIATION —!
-ve SOUND SHELF DEVIATION —=

LOWER SIDEM

_U =

wansm VISION TRAP

UPPER SIDE LOBE

ADJACENT SOUND TRAP

FREQUENCY

Fig. 4 Amplitude characteristics

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated) :-
Ambient temperature +35°C
Input drive impedance 500
Load impedance 250 Q balanced

The amplitude level at the vision carrier frequency is

taken to be —6dB and is then used as a reference for all
other relevant measurements (see Fig. 4).
The insertion loss is defined as the voltage ratio
2V\yVoyy in the test circuit (Fig.3) at the vision carrier fre-
quency and is expressed in dB. This relates to the 0dB level
shown in Fig.4.

The amplitude characteristics given in the Electrical
Characteristic tables are defined in Fig. 4. The response
in the Nyquist region is guaranteed by the measure-
ment of the 2T sin? pulse and bar K rating after
synchronous demodulation.

In-band amplitude ripple is defined as the worst devi-
ation from the mean over any 500kHz bandwidth between
the two defined in-band frequency limits.

The measurement of spurious outputs includes those
due to internal reflections and direct breakthrough, a
2T Sin2 pulse being used and measurements being made
between 2 and 1ps before, and 1 and 4ps after, the
centre of the main response.

SW163
The SW153 is a TV IF filter for the United Kingdom PAL standard, system |, with a vision carrier frequency of
39.5MHz.
Frequen Value
Characteristic equency " Units Conditions
MHz Mln.l Typ. | Max.
T 1
Vision carrier 39.5 Ref. level —6 dB
Colour carrier 35.1 -3 0 dB
Sound carrier 335 -25| —22 | —19 dB
Sound shelf deviation 33.2-33.8 +1 +3 dB
In-band level 36-38 -2 V] 2 dB
In band spot 38 -15| 0 15| dB
In-band ripple 36-38 0.5 1 dB Peak
Adjacent vision trap 315 —45 | —565 dB
Adjacent sound trap 415 —40 | —50 dB
Lower side lobe 26.5-315 | 40| -50 dB
Upper side lobe 415-465 | —36| —42 dB
46.5-100 -30 dB
Insertion loss 18 | 21 24 dB
2T sin? pulse and bar K rating 39.5 15 2 %
Group delay deviation 34.5-40.5 10 40 ns
Spurious outputs 39.5 —48 | —42 dB
Temperature coefficient of frequency —72 ppm/C
Small sugnal impedances
input pins 2 & 4 1.6k Q/
8pF
Output pins 1 & 5 1.8k Q/f|
10pF
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Sw172 .
The SW172is a TV iF filter for the European PAL standard systems B & G with a vision carrier frequency of 38.9MHz.
j Frequency Value
Characteristic (MHz) Min: I Tve. I vy Unlts Conditions
Vision Carrier 38.9 Ref. level -6 d8
Colour Carmier 345 -5 -3 -1 dB
Sound Carier 334 -27 -24 dB
Sound Shelif 33.1t0335 -28 -20 dB
In-band level 35.5t037.4| -15 [} 15 dB
In-band ripple 35.5t037.4 0.5 1 dB Peak
Adjacent vision trap
UHF 30.9 -42 -48 dB
VHF 31.8t032 -46 -50 dB
Adjacent sound trap .
VHF 40.3t040.5 | -42 -46 daB
UHF 414 -40 -44 dB
Lower side lobe 27.5t0319| -40 -44 dB
Upper side lobe 40.4 to 45 -38 -42 dB
45to0 100 -30 dB
Insertion loss 18 20 23 dB~
2Tsin?pulse and bar K rating 389 2 3 %
Group delay deviation 34.1 80 ns Reference 0 @ 38.9MHz
34.5 40 60 80 ns Reference 0 @ 38.9MHz
34.15 0 ns Reference 0 @ 38.9MHz
36.9 -90 ns Reference 0 @ 38.9MHz
37.9 -55 ns Reference 0 @ 38.9MHz
39.9 -20 ns Reference 0 @ 38.9MHz
Spurious outputs 38.9 -48 -42 dB
Temperature Coefficient
of frequency -90 ppm/°C
Small signal impedances
Input pins 2 & 4 1.6ke/
10pf
Qutput pins 1&5 1kUf
12pf
SW173
The SW173 is a TV IF filter for the European PAL standard, systems B and G, with a vision frequency of 38.9MHz
Characteristic Frequency Value Units Conditions
MHz Min.l Typ. I Max.
Vision carrier 38.9 Ref. level —6 dB
Colour carrier 345 -5 | -3 —1 dB
Sound carrier 334 —23} —20 | -17 dB
Sound shelf deviation 33.1-33.5 +2 +4 ds8
In-band level 355-374 | -2 | O 2 dB
In-band spot 374 -1.5] 0 15 dB
In-band ripple 35.5-37.4 075 | 1.5 dB8 Peak
Adjacent vision trap >
UHF 30.9 —40| —43 dB
VHF 31.9 —42| —46 dB
Adjacent sound trap
VHF 404 —421 —46 dB
UHF . 414 —40| —43 d8
Lower side lobe 27.5-319 | -37| —42 dB
Upper side lobe 40.4-45 —37} —42 dB
45-100 —30 ds
Insertion loss 18 | 20 23 dB
2T sin? pulse and bar K rating 389 2 3 %
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SWI153/172/173/1741203/250/260/ SW453

SW173 (Continued)
Characteristic Frequency Value Units Conditions
MHz Min.| Typ. | Max.
. Reference 0 @ 38.9MHz
Group delay deviation g:;l_) ;1(7)8 2: Reference 0 @ 38 9MHz
35.15 0 ns Reference 0 @ 38.9MHz
36.9 —90 ns Reference 0 @ 38.9MHz
379 —53 ns Reference 0 @ 38.9MHz
39.9 53 ns Reference 0 @ 38.9MHz
Spurious outputs 389 —48 —42 dB
Temperature coefficient of frequency —72 ppm/°C
Small signal impedances
Input pins 2 & 4 1.6kQ/)
8pF
OQutput pins 1 & 5 1.8kQ//
10pF

SW174 ADVANCE INFORMATION +
The SW174 is a TV IF filter for the European PAL standard systems B & G with a vision carrier frequency of 38.9MHz

Freq y Value
Characteristic MHz Win: I Tvp. I Wax. Units Conditions
T L}
Vision Carrier 389 Ref. level -6 dB
Colour Carrier 345 -4 -2 0 dB
Sound Carrier 33.4 -23 -20 -17 dB
Sound Shelf deviation 32.8t033.5 +2/-4 | +4/-6] dB
In-band level 35510374 | -15 0 15 dB
In-band ripple 35.5t037.4 0.5 1 dB Peak
Adjacent vision trap
UHF 30.9 -42 -48 dB
VHF 31.81032 -46 -50 dB
Adjacent sound trap
VHF 40.1t1040.3 | -40 -46 dB
40310405 | -46 -50 dB
UHF 41.4 -40 | -44 dB
Lower side lobe 27.5t031.9 -40 -46 dB
Upper side lobe 40.41t0 45 -38 -42 dB
45 to 100 -30 dB
Insertion loss 18 20 23 dB
2Tsin?pulse and bar K rating 38.9 2 3 %
Group delay deviation 34.1 80 ns Reference 0 @ 38.9MHz
345 40 60 80 ns Reference 0 @ 38.9MHz
35.15 0 ns Reference 0 @ 38.9MHz
36.9 -90 ns Reference 0 @ 38.9MHz
37.9 -55 ns Reference 0 @ 38.9MHz
39.9 -20 ns Reference 0 @ 38.9MHz
Spurious outputs 389 -48 ~-42 dB
Temperature Coefficient
of frequency -90 ppm/°C
Small signal impedances
Input pins 2 & 4 1.6k
10pf
Output pins 1 &5 1ky/
12pf

* Advance information is issued to advise Customers of new additions to the Plessey Semiconductors range which, nevertheless, still
have ‘pre-production’ status. Details given may, therefore, change without notice although we would expect this performance data to
be rep! of ‘full production’ status product in most cases. Please contact your local Plessey Semiconductors Sales Office

for details of current status.
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swrzrgeaswzoa is a TV IF filter for the North American NTSC standard systems M & N with a vision carrier frequency of 45.75 MHz.
Characteristic Frequency Value Units Conditions
MHz Min. l Typ. l Max.
Vision Carrier 45.75 Ref. level -6 dB
Colour Carrier 4217 -6 -3 0 dB
Sound Carrier 41.25 -23 -19 -15 dB
In-band level 43t044.25 -2 0 2 dB
In-band ripple 4310 44.25 0.5 1.5 dB Peak
Adjacent vision trap 39.75 -40 -50 dB
Adjacent sound trap 47.5 -38 -46 dB
Lower side lobe 351039.75 -35 -40 dB
Upper side lobe 47.5t052.5 -35 -40 dB
52.5t0 125 -30 dB

Insertion loss 12 15 20 dB
2Tsin? pulse and bar K rating 45.75 2 3 %
Group delay deviation 43t044.25 20 ns
Spurious outputs -46 -40 dB
Temperature Coefficient

of frequency -72 ppm”C
Smali signal impedances

Input pins 2 & 4 1kl

13pf
Output pins 1 &5 1.5kQ/
11pf

SW250 ADVANCE INFORMATION
The SW250 is a TV IF filter for the French SECAM standard systems L & L’ with a vision carrier frequency of 32.7 MHz.

Characteristic Froquoncy —m | ?;:. o] Uts Conditions
T
Vision Carrier 32.7 Ref. level -1 6 dB
Colour Carrier 37 -2 -0.5 1 dB
38 -3 -6 -9 ds
In-band level 34.51036 -2 0 2 dB
In-band ripple 34.5t0 36 1 1.5 dB Peak
Adjacent vision trap 40.7 -38 -43 dB
Adjacent sound trap 31.2 ~-46 -50 dB
Own Sound UHF 39.2 -43 -46 dB
VHF 43.85 -43 -46 dB
Lower side lobe 261t031.2 -38 -42 dB
Upper side lobe 39.2t0 45 -38 -42 dB
4510 90 -30 dB
Insertion loss 19 22 25 dB
2Tsin?pulse and bar K rating 2 3 %
Group delay deviation 345t036 15 50 ns
Spurious outputs 32.7 -48 -42 dB
Temperature Coefficient
of frequency -90 ppmP°C
Small signal impedances
Input pins 2 & 4 1.6kW/
10pf
Output pins 1 &5 1.2kl
11pf
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SW260 ADVANCE INFORMATION
The SW260 is a TV IF filter fOr the Eastern European SECAM standard system D and compatible with systems
B and G with a vision carrier frequency of 38 MHz.

Characteristic Fu:u::zncy in. I Yl'.yl:.’ I Mox. Units Conditions
Vision Carrier 38 Ref. level —'6 . dB
Colour Carrier 33.1 -6 -3 0 dB
33.7 -4 -2 0 dB
Sound Carrier 315 -24 -21 -18 dB
Sound Shelf 31.3t0325 | -27 -15 dB
In-band level 34.5t036.5 -2 0 +2 dB
in-band ripple 34.5t036.5 1 2 dB Peak
Adjacent vision trap 30 -43 -50 dB
Adjacent sound trap 395 -40 -46 dB
Lower side lobe 25.5t0 30 -37 -42 dB
Upper side lobe 39.5t0445 | -37 -42 dB
44.5t0 100 -30 dB
Insertion loss 18 20 24 ds
2Tsin? pulse and bar K rating 38 2 3 %
Group delay deviation 32.5t039 15 50 ns
Spurious outputs - 38 -46 -40 dB
Temperature Coefficient
of frequency -72 ppm/°C
Small signal impedances
Inputpins 2 & 4 1.6k/
8pf
Output pins 1&5 1.8kY/
10pf

SW453 ADVANCE INFORMATION )
The SW453lis a TV IF filter for the South African PAL standard, system 1, with a vision carrier frequency of 38.9MHz.

Characteristic Frequency Value Units Conditions
MHz Min.l Typ. I Max.
1

Vision carrier 38.9 Ref. level Lﬁ dB
Colour carrier 34.47 —6 -3 (4] dB
Sound carrier 329 —25| —22 | —19| dB
In-band level 35.5-374 | —-25| O 25 dB
In-band ripple 35.5-37.4 0.5 1.5 dB Peak
Adjacent vision trap 309 —40 | —46 dB
Adjacent sound trap 40.9 -38| —43 dB
Lower side lobe 25.8-309 | —-38| —45 dB
Upper side lobe 40.9-46 —-35| —40 dB
Insertion loss 18| 20 24 dB
2T sin? pulse and bar K rating 389 15 2 %
Group delay deviation 35.5-37.4 25 50 ns
Spurious outputs 389 —46 | —40 d8
Temperature coefficient of frequency —72 ppm/°C
Small signal impedances

Input pins 2 & 4 1.6k

8pF
Output pins 1 & 5 1.8k
10pF

ABSOLUTE MAXIMUM RATINGS

Storage temperature
Operating temperature
Pin to pin voltage

Pin to case voltage

124

—25°C to +85°C
—10°C to +70°C
30V (short term)
10V (continuous)
100V
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Loss (dB)

Attn. (dB)
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Attn. (dB)
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@PLESSEY

Semiconductors

SW185

ADVANCE INFORMATION

Advance information is issued to advise Customers of new additions to the Plessey Semiconductors range which, nevertheless, still
have ‘pre-production’ status. Details given may, therefore, change without notice although we would expect this performance data to
be representative of ‘full production’ status product in most cases. Please contact your local Plessey Semiconductors Sales Office

for detaits of current status.

SW185

SURFACE ACOUSTIC WAVE COLOUR TV IF FILTER
FOR PARALLEL SOUND

The SW185 is one of a range of surface acoustic wave
IF filters for use with TV paraliel sound. It has been op-
timised for systems B & G with a vision carrier of 38.9MHz.
There are two balanced outputs for vision and sound signal
processing. The vision output has a very low level of sound
carrier, and the sound output has two broad peaks at the
sound and vision carriers with rejection between them.

The device is optimised for use with a new range of par-
allel'sound circuits from Plessey Semiconductors, initially

INPUT
CAN (SCREEN)

VISION ouTPUT{

80
70 SWo2
6018503

S0

INPUT
NC(GROUND)

} souno outeur

o1

o4

coded XL, for example XL1441. Cme
Fig.1 Pin (viewed from b h)
FEATURES
I No Adjustment Necessary
[l Compact Dimensions
[l High Stability and Reliability
Il EBlimination of Sound Chroma Interference
B Improved Sound Quality
H Stereo Sound Compatible
ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise d):
Ambient temperature +35°C
Input drive impedance 502
Load impedance 2509 balanced
(Refer to SW153/453 data sheet for definition of terms)
SW185 SOUND CHANNEL
Characteristic F"“"‘:‘z‘“" 3 v:;:. [ex Units Conditions
Vision Carrier 38.9 IRef. Ievel'o dB
38.7t0 39.1 -2 dB
Sound Carrier 334 -2 1 4 dB
Sound Shelf 32.8t033.8 -5 1 dB wrt level at 33.4MHz
In-band trap 35t037.4 -10 -16 dB
Adjacent vision trap 319 -30 -38 dB
Adjacent sound trap 40.1t0403 | -30 -38 ds
40.3to 40.5 -32 -42 dB
Lower side lobe 275t0319 | -26 -32 dB
Upper side lobe 40.4 to 45 -30 -35 dB
45t0 100 -20
Insertion loss 38.9 28 32 dB
2Tsin? pulse and bar K rating
Group delay deviation 32.8t0 39.1 50 100 ns
Temperature Coefficient
of frequency -90 ppmPrPC
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SW185 -

SW185 VISION CHANNEL
Frequency Value
Characteristic MHz Win. J Tvp. l Max. Units Conditions
1 T
Vision Carrier 389 Ref. level -6 dB
Colour Carrier 34.5 -6 -4 -2 dB
Sound Carrier region 32t033.5 -30 -40 dB
In-band level 35.5t037.4 -2 0 2 dB
.In-band ripple 3551t037.4 05 1 dB Peak
Adjacent vision trap
UHF 309 -40 -48 dB
VHF 31.8t0 32 -42 -50 dB
Adjacent sound trap
VHF 40.1t0 40.3 -40 -46 ds
40.3t1040.5 | -42 -50 dB
UHF 41.4 -40 -44 dB
Lower side lobe 27.5t031.9 | -37 -42 dB
Upper side lobe 40.4to 45 -37 -42 dB
45 to 100 -30 dB
Insertion loss 22 26 dB Measured at 38.9MHz as a
voltage ratio and corrected
by 6dB to relate to 0dB
in-band level.
2Tsin?pulse and bar K rating 2 3 %
Group delay deviation 34.1 80 ns
34.5 40 60 80 ns
35.15 0 ns
36.9 -90 ns
37.9 -55 ns
39.9 -20 ns
Spurious outputs 38.9 -48 -42 dB
Temperature Coefficient
of frequency -90 ppmPC
AFC ADJST (¥ REQUIRED)
+12v
vcovmlrc——;—-

+12v

XL1441

p—— VIDEO OUTPUT

SOUND OUTPUT
[-———% (NTERCARRIER)

4Ll

IB3¢:
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Fig.2 Typical application
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Attn. (dB)

20 -

T
SW185S
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Fig.3 Typical amplitude response of vision output

Attn. (dB)

[~ -

10 -

20—

38—

40 —
i SW185V

S0 +—

&0 Al TR P NI RS R N | P L

28 38 32 34 36 38 40 42 44

e Plessey Frequency (MHz)

Fig.4 Typical response of sound output
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VCR SW

+12v

[S)

P Pt o 3
-C[ | oz

rrTn | N (INTERCARRIER)

22022 ) TOA440 w

+12v

=3
Lf'
-
- g

22 o |
L2 = L4 =8 TURNS
L3 = 4 TURNS L AGC OUTPUT

LA
470 |

L1 =12 TURNS

Fig.5 Application with TDA440and TDA2541
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Semiconductors

TBA120S

TBA120S

UMITING IF AMPLUIFIER/FM DETECTOR

The TBA120S is a symmetrical 8-stage limiting amplifier
with a symmetrical coincidence demodulator and remote
DC volume control. The circuit is especially suited for the
sound IF section of TV receivers and for FM/IF
amplification/demodulation in FM radio receivers.

An auxiliary circuit, consisting of a tr with free
base and collector and a 12V Zener diode, is also
incorporated on the chip. The transistor can be used as an
AF preamplifier (Ic<5mA) or as a bass/treble switch using
voltage-controlled on/off switching of an R-C circuit.

The Zener diode can be used to stabilize the chip supply
voltage or that of other circuits in the system (1<15mA).

The TBA120S is supplied in two group variants, with
volume as the parameter. A decrease in volume of 30 dB
requires a resistor between pin 5 and earth with a value
depending on the group number as shown in the following
table. The group number is printed on the package.

Group 1 v

21-2.5 | 24-29

Rs(kQ)

0 ‘ s on o u
T T
| wvww |
| |

o T !

I

" ELECTRONIC |

;‘:I> peMoouLATOR [ — ATTENUATOR [ )
|
|
|
|
|

Fig.2 TBA120S block diagram

1] INPUT

VOLUME CONTROL ] s
LIM. AMP. O/P 1 (] ¢
TUNED CCI[]~

s [] TUNED ccT.
s [] AUDIO O/P

DP14 aP14

Fig. 1 Pin connections

FEATURES

B Outstanding Limiting Qualities
B High AM Suppression

W Wide Supply Voltage Range

B Low External Component Count

APPLICATIONS

B TV Sound Systems
B FM Radio Receivers
B  FM Tuners

QUICK REFERENCE DATA

Supply Voltage: +12V (Typ.)
Operating Frequency: Up to 12MHz
Current Consumption: 14mA (Typ.)
IF Voltage Gain: 68dB (Typ.)

AF Output Voltage: 1.1V r.m.s. (Typ.)
Volume Control Range: 70d8 (Typ.)
Second Source Availability ’
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TBA120S
ELECTRICAL CHARACTERISTICS

Test Conditions {uniess otherwise stated):

Ve = +12Vv
Ta =+25°C
f=55MHz
Af = $50kHz
fmod = 1kHz
Value
Characteristics Symbol Units Conditions
Min. Typ. | Max.
Ampilifier/demodulator
Frequency range £ 0 12 MHz
IF voltage gain V,/V Gy 68 dB
IF output voltage Vopp 250 mV Limiting each output
AF output voltage VaFr 1.1 V r.m.s. Vi=10mV, Q=45, K=4%
0.55 V r.m.s. V;i=10mV, Q=20, K=1%
Input voltage at start of limiting Viim 30 60 v Q=45
Input impedance Z; 15/6 | 40/4.5 kQ/pF
Output resistance {pin 8) Ro 2.6 kQ
Volume control range VAF max 70 dB
VAF min
DC component of o/p signal Vg 7.3 v V;=0
AM suppression aam 45 55 dB V;i=500uV, m=30%
Potentionmeter resistance Rg
—1dB down 3.7 4.7 kQ
—70dB down 1.0 1.4 k2
Control voltage Vs
—1dB down 24 2.6 v
—70dB down 1.3 v
Total current requirement tec 10 14 18 mA Rg =
12 16 20 mA Rs =0
Auxiliary circuit
Zener voltage Vi, 12.5 135 | 145 \ l12 = BmA
Zener resistance R, 30 Q
Transistor breakdown voltage BVceo 13 \ 14=0, 13=500uA
Current gain hge 30 - I3=1mA
ABSOLUTE MAXIMUM RATINGS Zener current, 112
Continuous: 15mA
Max. 1 min: 20mA
Supply voltage Vec: 18v Volume control voltage, Vs: 4av
Operating temperature —10°C to +70°C Collector current, 3: 5mA
Storage temperature —25°C to +125°C Current I, 2mA
Total power dissipation, Pyoy Shunt resistance R13/14: < 1kQ2
Continous: 400mwW
Max. 1 min: 500mwW

134



AUDIO OUTPUT VOLTAGE VAF (Vrms)

AUDIO OUTPUT LEVEL Vo (d8)

TBA120S

1]
11
10l L LV =n2v
5 e
/ FT 1t = s.5sMHz
"’ / g / i
" // L /
i
w
o / Vee= 12V § N /
o ]
N 1 * SS5MHz 3
2 /
/ 2 /
. 7 /
- 80, 1 — 0 25 .n| 3

Fig. 3 Volume trol voltage ch

CONTROL VOLTAGE Vs (V)

R (kn)

Fig. 4 Volume control resistance characteristic

L] Il
T ]
60 INPUT } + lJ
1= 250KkHZ H
PINS 0C 4
s {/ ® \ Vec = IZ: T
k=37% car5nE/ \ Af‘ . S0kHz
I \ 1tz 5.5MHz
/ P
A =
P H 3
10 /u.l Yo.CxinF2; / g
&
| & \
/{.\%{:-uw/nu E \ [
2 N
A S 3 K=19%C < Inf/ 2.2kn
25|
Y P v N k=1 C = 680pF/18ka.
V
v
ol 5 5 “n 0 -50 i -30 -20

p
SUPPLY VOLTAGE Y (V)

Fig. 5 Audio output v. supply voltage

AUDIO OUTPUT LEVEL Vpg RELATIVE
TO MAX. 0/P(d8)

Fig. 6 Distortion factor (k) as a function of audio output voltage

Var
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TBA120S

AM SUPPRESSION a,,, (dB})

i

INPUT VOLTAGE Vi (mV)

Fig. 7 AM suppression characteristics

+15v

229 120

Fig. 8 Recommended application circuit, 5.5MHz

Fig. 9 Application circuit using ceramic filter. (For good
selectivity, the ceramic filter should be combined with an LC [>

circuit.)

Frequency
(MHz)

6.0
55
4.5

Filter
(Murate Type No) RIQ)
SFE6.0MB 470
SFE 5.5MB 680
SFE 4.5MB L3

R4
L=

b al

Rk

=

Al

so—
so—4

)
|
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Fig. 10 Circuit diagram
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Semiconductors

TBA120T/TBA120U

TBA120T TBA120U

FM IF AMPLIFIER AND DEMODULATOR

The TBA120T and TBA120U are symmetrical 8-stage
limiting amplifiers with symmetrical coincidence
demodulator and remote DC volume control. The circuits
are especially suitable for the sound IF section of TV
receivers and for FM/IF amplification/demodulation in FM
radio receivers. An additional audio output is provided at
constant level (before the volume control) for the

FEATURES

Outstanding Limiting Qualitites

High AM Suppression

Wide Supply Voltage Range

Low External Component Count

Low Intermodulation due to IF Voltage

No  Selection for  Volume  Control
Characteristic Necessary

Designed for use with Ceramic Filters
(TBA120T only)

connection of video recorders and headphones, together
with an audio input for video recorder playback.

The audio output voltage is at constant level with supply
voltages between 10 and 18V and is of the same level as the
TBA120S operating from a 15V supply.

The devices are insensitive to supply voltage hum, and
there is therefore little need for smoothing capacitors.

ov IF 1/P (HIGH)

IF 1/P (LOW) IF I/P BIAS
AUDIO 1P UNREGULATED AUDIO O/P

REF. VOLTAGE O/P Vee

VOLUME CONTROL DEMODULATOR
DEMODULATOR { : COMPONENTS

COMPONENTS REGULATED AUDIO O/P

DP14

Fig. 1 Pin connections

APPLICATIONS

B TV Sound Systems

B FM Radio Receivers
B FM Tuners
Vee VaF
r - - 3T T T T T I——-— 12
— 9 Var
- UNREGULATED
M BEFORE VOLUME
CONTROL
3 gl
C -
. M V)
Sk . .) REQULATED
FTER V¢ M1
B 1 ContRoL

36Y= 3/ LV,g
1

3

12) oNLy TBA 1200

g —

20K

lsl(') 12) 1
sop! m
0k it 500
(>20K) L
W] W otz
1 s ilg 7 9 s g —
”‘; Veat =48V,

1) ONLY TBA 1207

Fig. 2 Block diagram
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TBA120T/TBA120V

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):

Vee =12V
Tamp = +25°C
Value
Characteristic Symbol Units Conditions
Min. | Typ. | Max.
Total current consumption lee 9.5 1356 175 mA
IF voltage gain Vg/V 4 Gy 68 dB  [fir = 5.5 MHz
Output voltage with limiting at each
output 250 mVp-p
Output impedance Pin 8 Rs 1.1 kQ
Pin 12 Ri2 1.1 kQ
Input impedance Rs 2 kQ
Internal impedance Rq 12 Q
DC level of output signal (V;, = 0) Vg 4 V |Vin=0
V2 5.6 v
Stabilized voltage V4 4.2 4.8 5.3 v
Residual IF voltage without deemphasis Vg 20 mV
Via 30 mV
AF gain (AF not regulated) Vg/Vs 7.5
Regulation at certain ratio of divider Var/s 20 28 36 dB |R4.s = 5kS2, Rs.; = 13k2
Range of volume control VAFmax
(referred to pin 8) VAEmin 0 8 d8
Resistance (see note 1) Rs.s 1 10 kQ
Input voltage for limitation Vintim 30 60 uV |fig = 5.5 MHz, Af = £ 50kHz,
fmod = 1kHz
Hum suppression Va/Viy 35 dB
Vi2/Viy 30 dB
TBA 120T only:
Input impedance Zin 800/5 QIpF|fig = 5.5 Mhz
AM suppression aAm 50 60 dB |fig = 5.5 MHz, Af = +50kHz,
Vin =500uV, frod = 1kHz,
m = 30%
AF output voltage Va 650 900 mV {fir = 5.5 MHz, Af = +50kHz,
Vi2 400 650 mV jfmod = 1kHz
TBA 120U only:
Input impedance Zin 16/6 | 40/4.5 kQUpf|fiF = 5.5 MHz
AM suppression aam 50 60 dB (fig = 5.5 MHz, Af = +50kHz,
Vin = SOOMV,jmod = 1kHz,
m=30%
AF output voltage Vsoff 850 1200 mV f.p = 5.6 MHz, Af = +50kHz,
=500uV, f,,.,od = 1kHz,
Vi2eff 600 1000 mV Cl. ~45 k=
Harmonic distortion 1 % |fir =55 MHz Af +50kHz,
Vin = lOmV fmod = 1kHz,
Qs ~

NOTE
if DC volume control is not used, pin 4 must be connected direct to pin 5.

1.

ABSOLUTE MAXIMUM RATINGS

Supply voltage Ve 18V
Operating ambient temperature, Tamb —10 to +65°C
Storage temperature, Tgq —551t0 +125°C
Total power dissipation, Pyqy 400mW
Volume control voltage, Vs 6V
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Reference voltage O/P current, |,

IF input resistance, Ry3.,4 (TBA120U)
Range of supply operation, Vge
Frequency range, f

S5mA

<1k

10 to 18V
0to 12 MHz



TBA120T/TBA120U

Vo AF

AF  AF
UNREG REGULATED

= w2y
12} H m§

SFE eouu i

SFE ssu! 4 _" E

H”ﬁ 7&
TBAR2

COA 50MC
R
COA 5'SMC

L]

»Sn L2
2n 330p
184 unv ramou T
OR 2]
181200
TBA120U 18A1201

NOTES

1. This 82082 resistor is not necessary for the TBA120T, when using the SFE 5.5MB
2. Omitting the 47uF capacitor on pin 11 changes volume control range

3. L1: Q=73

4, L2: Qg =40

Fig. 3 Recommended application circuit

50 5 .
“
(2 3 16
"1 v
- ] ) 8
//
o8 - < " -~
- € [t E L~
z o Viz =
~ > -
B
“L -1 12
2 —
RECOMMENDED RANGE __|
OF OPERATING VOUTAGE
2 -3 — 10 I
- I
+0 5 e
6 L] 10 2 % 16 18 6 L] 10 12 13 16 " 1] 8 0 ”? i 1% L]
Y tv) i (V) Vi (v
0482 770mv,,
Fig. 4 Z voltage v. supply voltage Fig. 5 AF output voitage v. supply voltage Fig. 6 Total current consumption
v. supply voltage
10 T T T T 0 VaF 8t=250kHz, k= 3% WITH DEEMPHASIS
[T ortommton | [ oo, NN [
o
_”/ 30 -60] 50 <0 -3 20 -10 ? pry v 0 S0 e Tsol w0\ 30 20 - § a8 —f—a v,
10 1 'f i 200mver A1 80— 0 4 i i l' -+ 10mven a7 P 10
-20 ,/ AM ESSION 2 / ~— ]hzzsmx, ke 1% WITH DEEMPHASIS
-30 3 -3 v \\A:"
5 -0 N g w0 2= ANL
9& -0 N 20% E 0 \ N\ T m=80%
; i T N
-60 ms30%
v o ARV
7 Ny Vv NOISE N V orse
-80 \ I -8 \ / 0V
. W0V 4 m:0
“80 f— 1 og= WWH2 t m:0 - 90 _-v,.w]mul l [
oo L1 HEEEN o
04B: T70mVen (TBA 120U only) 0dB= 770mVern (TBA120U only)
Fig. 7 AF output voltage and noise voltage v. input voltage linput Flg. 8 AF_output voltage and noise voltage v. input voltage (input
Murata SFE 5,5MB) 602 impedance, broadband)
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TBA120T/TBA120U

0

l AletSOkHL ked% | AF- OUTPUT VOLTAGE
° ~ A ?
% F/ m & % [« 0 20 10 (e i
e // ] i | 00 W
20 I "II. | 0
g *
g - — ) .
.g -% N m=80% 72::
MEREANNEsnEdNER
> \ N H m=30% .
-7
280 |-fmog stkH2 \ \\ l . .
=
-0 Wi Cotummatcs N ms0 .
w11 § ] .
04B = 770mVey (TBA120T only)

Fig. 9 AF output woltsge (pin 8), noise voltage and harmonic
distortion v. input voltage.

2 22 24 20 2 ) 12— 23
]
-10
-20
4 5
y.
-30
/ Sk
-40
B -5 10k
.
e -
i across IF Rx
- /
-0 Z N
> UsIND
d |
-90
y WITH ELECTROLYIIC_ CAPACITOR 4747
o0 LA FROM PIN 11 10 GRO
o [ 11 [ ]
0 05 1 18 2 25 3 s d 4“5 5 55 [ & 7 %

Ry (k)

Fig. 11 AF output voltage [pin 8) v. potentiometer resistance and
v. ratio of resistances

10
]
]
, |
NOISE
- s L/ (INCL. ME AMPLIFIER)
Z
* s
4
3 \ 0dB = Uppg =900mV ACROSS IF{PIN 14)
o
2 \ /] /}“\ 048 = Vapg = 15V
A} T ¥ 7
N LA
! . ~Jd_1-
o O
N0 -100 -90 -80 -70 -60 -50 <40 30 <20 -0 0 10 20 30 &0
AVaF [dB)
Fig. 10 Harmonic distortion v. volume control
AF
o & g N
| 5 | 2x : v
Yo qeuf)Vs VP P
-0 b
.L l i 3
/ VPot
-20 / ’
~ %
=
: / |
B
50 / - I
-60 / I
=70 / I
~80
'] 1 2 3 4 s 6

Vs (V)

Fig. 12 AF output voltage (pin 8) v. voltage fAt?dmg into pin 5

lﬁF 6‘0mV ff, fIF = 5.5 MHz, 0kHzZ, fmod =
1kHz, Voo =

vquo-aECﬁl'!oER

7k 8A127 1w

10 TBA 120 T/U

F AMPLIFIER

Function:

When switching voltage applied, the emitter follower
(BC238) on the output is blocked and the buffer stage
(BC308) is switched on. It includes a pre-emphasis to balance
the de-emphasis at the AF output. The IF amplifier is put out
of operation by the diode, BA127, and the 47k§ resistor.
The remote controllable volume regulator in the TBA120T/U
is used for recording and playback.

SOCKET (1): SWITCHING VOLTAGE:FOR PLAYBACK +12V
OR INPUT NC
SOCKET (4) SIMULTANEOUS INPUT AND OUTPUT FOR AF

Fig. 13 Circuit for direct
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TBA440N / TBA44OP

TBA440N/P

VIDEO IF AMPLIFIER DEMODULATOR

The TBA440 (TBA440N for NPN tuners, TBA440P for
PNP tuners) comprises a high-gain regulated video IF
amplifier, a controlled demodulator and<two low-resistance
video outputs with positive and negative signal as well as
the complete key control and delayed tuner control.

1F 1P (DIFFERENTIAL)
DECOUPLING

ov

CONTROL VOLTAGE DECOUPLING

1F 1P DIFFERENTIAL)
DECOUPLING
WHITE LEVEL PRESET

Vee

TUNER AGC -
ABSOLUTE MAXIMUM RATINGS TUNERAGE THRESROLD GONTROL e
GATING PULSE 1P SYNC. LEVEL CONTROL
supp'y VOlta@ steady 15V OEMODULATOR TUNING DEMODULATOR TUNING
transitory 16.5V ore
Voltage at pin 6 20V Fig. 1 Pin connections
Voltage at pin 4 5V FEATUR
Voitage at pin 14 5v TURES
Operating ambient temperature —10° to +60°C B Complete Video IF in one IC
Total power dissipation . e
o B High Sensitivity
at Tamp <55 C 700mwW . ) ) .
Ohmic resistance between pins 8 and 9 2092 B Positive and Negative Video Signals
B Gated AGC and Delayed AGC for Tuner
B White and Black Levels Separately Adjustable
@ Ability to Control PIN Diode Attenuators
VIDEQ
ouTPUTS
- +
WHITE
Vee LEVEL PRESET
— - (] - 3 c CRE.
YIIANSFG“RS
oecourLinG d1E1 IF-AMPLIFIER ; weren
! I[ HDEO
F nw\n{ ] / / ' {ULVIHIER
DECOUPLING | 2
_____________ - LIMITING DEMODULATOR
>AM'I.IFIER TUNING
8
VA \j
VOLTAGE THRESHOLD
AMP VALUE AMP
SYNC LEVEL
PULSE RATIO CoNTROL
AMPLIFIER
|
g s s 2 J
CONTROL TUNER TUNER o GATING
VOLIAGE AGC PULSE
DECOUPLING THRESHOLD WNPUT

Fig. 2 TBA440 block diagram
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TBA440N / TBA440P

ELECTRICAL CHARACTERISTICS

Test Conditions (unless otherwise stated):

Tamb =+25°C
Veo =+13V
Reference point is pin 3 (0V)
Value
Characteristic Pin Units Conditions
Min. Typ. | Max.
Supply voltage, Vee 13 10.5 13 15 \
Current consumption 13 28 40 52 mA |Vgg =15V
DC output voltage 11 4.1 5.1 6.1 V Vin=0V,Ryg =
1 6.2 \'s Vin=0V,R14=0
12 05 1.1 1.8 V {Vin=0V,Ryg=c
12 25 \" V;"=0V,H14=0
White level deviation
AV41/AVq3 11,13 0.15
AV12/AVq3 12,13 0.05
Resistance Rq4.3 for AV = 1V 14 3 1 kQ
AGC threshold V4 g = sync pulse
level for R1g.11 =0 10,11 1.2 V. [Vig=Vq4
Regulating slope Rqg.11/V11 10, 11 45 kQ/V
Sync. puise level with async. or
without gating pulses 11 0.2 v
Control current for tuner pre amp. 5 10 15 mA |Vg > 2V, 10dB after AGC (TBA440P)
10dB before AGC (TBA440N)
IF control voltage for max gain 4 0 0.5 \%
for min gain 4 25 5 \
Gating pulse voltage 7 -2 -5 v
Residual IF voltage 11,12 50 mV
Output current to earth 11,12 5 mA
Output current to V43 11,12 -1 mA
Input impedance at max gain 1 1.8/2 kQ/pF
at min gain 1 1.9/0 kUpF
Input voltage for V4 = 3V p-p 1 100 uV | Input 60X via 3:5 transformer
Video bandwidth 7 MHz
AGC range 52 58 dB
Intermodulation 55 dB |Input 0.3to 1.5V p-p
16 20
/
% '/
12 A 5
’/
10 1
. v . T we T
=, L] > P, veeesv | T 7
L Viy 23V 3 LR L T
R vee=15V 1] 4 Re=soon [ | |
t = 36MHz | ]
At = IMMz
¢ Rg = 5000 05
2
° 0 i
o 10 20 30 40 50 0 10 20 % 0 50 60
ATTENUATION {d8) ATTENUATION {dB)
Fig. 3 Noise figure v. attenuation Fig. 4 Control voltage v. attenuation
0 d at video )

142



TBA440N / TBA440P

20 20
® ”
" A A » NN
) i NERARANA
2 ] I 27

[

s [ 1] e
. Rg=42k| Z»Slil \-’l’ 14k} 075k] O] . \
‘ [ , LA

’ [Rg=8-0k 5:5k| &5k ”k\ 30k} 0f
2 2 I | 4 } ]
L4 4T )] NIINIANANIN
o -10 -20 -3 -40 -50 -60 0 =10 -20 ~30 ~40 -5 -6
ATTENUATION {dB) ATTENUATION (dB)
Fig. 5 Tuner control current v. attenuation with Rg as parameter Fig. 6 Tuner control current v. with Rg as
(TBA440P) (TBA440N)

39p
FOR CCIR ONLY
LINE

FLYBACK
1000 pyises

41 aMHz

1) TBALLOP FOR PNP TUNER
120 [TUNER: MAX GAIN)
1=10mA (TUNER: MIN GAIN}
2} TBA 440N FOR NPN TUNER
1:10mA (TUNMER MAX GAIN)
1=0(TUNER : MIN GAIN}

PNP TUNER PREAMP NPN TUNER PREAMP

Fig. 7 IF application with TBA440P or TBA440N for CCIR standard {values in brackets for U.S. standard)
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Semiconductors

TBA530

TBAbB30

RGB MATRIX PRE-AMPLIFIER

The TBAB30 is an integrated R—G—B matrix
pre-amplifier for colour television receivers incorporating a
matrix pre-amplifier for R—G—B cathode or grid drive of
the picture tube without clamping circuits. The chip layout
has been designed to ensure tight thermal coupling between
all transistors in each channel to minimise thermal drifts
between channels. Also, each channel follows an identical
layout to ensure equal frequency behaviour of the three
channels.

This integrated circuit has been designed to be driven
from the TBA520 synchronous demodulator integrated
circuit.

ABSOLUTE MAXIMUM RATINGS

Supply voltage, Voo 13.2v
Supply currents: —
Iy =119 =114 max 10mA
|1o=|13=|~|s max 50mA*
Total power dissipation
at Tymp = 60°C, Pyor 400mwW*
Storage temperature —55 to +125°C
Operating ambient temperature —10 to +60°C

At increased voltages due to external failures (e.g.,
collector-base breakdown in the output transistors) a
maximum current of 50mA is permitted between
pins 16 and 8, 13 and 8, 10 and 8. The maximum
permissible power dissipation is then 500mW.

OUTPUT LOAD

'RESISTOR (BLUE SIGNAL) BLUE SIGNAL OUTPUT
~(8-Y) INPUT BLUE CHANNEL FEEDBACK
-(G-Y) INPUT QUTPUT LOAD RESISTOR (GREEN SIGNAL)
~{R-Y) INPUT GREEN SIGNAL OUTPUT

LUMINANCE INPUT GREEN CHANNEL FEEDBACK
ov e OUTPUT LOAD RESISTOR (RED SIGNAL)
RED SIGNAL OUTPUT

Vee RED CHANNEL FEEDBACK

DP16
Fig. 1 Pin connections

QUICK REFERENCE DATA
B Supply Voltage (Nominal) 12V
B Total Supply Current

(Nominal) 30mA
B Operating Ambient

Temperature Range —10 to +60°C
B Gain of Luminance and

Colour-difference Channels
(Typ.) 100

1w 3 3 n o1 9

e

Fig.2 TBA530 circuit diagram
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TBA530

ELECTRICAL CHARACTERISTICS

Test conditions (uniess otherwise stated):—
Vee =+12V, Tymp = +25°C
Black level: VR_y = Vg_y =Vg_y = 7.5V
Vy = 1.5V
Reference = pin 6

Value
Characteristic Symbol Units Conditions
Min. Typ. | Max,

Gain of colour channels (B—Y,

G-Y, R-Y) Gy 100 -
G3 100 - f =0.5MHz (see note 1)
Gg 100 -

Ratio of gain of luminance

amplifier to colour amplifiers 09 11 -

DC output voltages Vgr 140 \"
Vg 140 Vv See note 2
Vg 140 v

input resistance of colour

difference amplifiers Ro 60 kQ
R3 60 kQ f=1kHz
Rg 60 kQ

Input capacitance of colour

difference amplifiers Ca 3 pF
C3 3 pF f=1MHz
C4 3 pF

Input resistance of luminance

amplifier Rsg 20 kQ f=1kHz

Input capacitance of luminance

amplifier Cs 10 pF f=1MHz

3dB bandwidth of all channels B 6 MH2z

Total current drain ItoT 30 mA

NOTES

1. G is defined as the voltage ratio between the input signals at the pins 2, 3, 4 and the output signals at the collectors of the output
trangistors.

2. Atthe collectors of the output transistors. The value of this voltage is also dependent on the external circuitry.

o= —m——————— gy

Fig.3 TBA530block diagram
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TBA530

-8 ouTPUT =G ourPuUT =R OUTPUT
100V B-W 0oV B-W 100V B-W

200pH

+200v

15

12 10 1
1L 1 51| N e
-

DIFF. OIFF. IFF.
AMPLIFIER AMPLIFIER AMPLIFIER
) ] . = 1000 ==25u
{ I 1 I3 r B
BLUE GREEN RED
MATRIX MATRIX MATRIX

TBA 530

Fig. 4 Typical application diagram
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TBA530

FUNCTIONAL DESCRIPTION
Pin

1. Output load resistor, blue signal
{Also pins 11 and 14 for red and green signals
respectively.) Resistors (47kS2, 1W) connected to
+200V provide the high value loads for the internal
amplifying stages. The nominal operating potential on
these pins is defined by the IC and the DC feedback
and is approximately +8V. The maximum current
which can be allowed at each of these pins is 10mA.

2. —(B-Y) input signal
This signal is fed via a low-pass filter from the TBA520
demodulator IC (pin 7) having a DC level of about
+7.5V. The input resistance for this pin is typically
60k with an input capacitance of less than 5pF
(similarly for pins 3 and 4).

3. —(G-Y) input signal
The DC black level of this signal is about +7.5V. (See
pin 2.)

4. —(R-Y) input signal
The DC black fevel of this signal is about +7.5V. (See
pin 2.)

5. Luminance signal input
The DC level on this pin for picture black is +1.6V.
The required signal amplitude is 1V black-to-white
with negative-going syncs (or blanking) for cathode
drive as shown. The input resistance at this pin is 20k$2
approximately with a capacitance of less than 15pF.

6. Negative supply (earth).

7. Current feed point
A current of approximately 2.6mA is required at this
pin, fed via a 3.9kS2 resistor from +12V, to bias the
internal differential amplifiers. A decoupling capacitor
of 4.7nF is necessary.

8. Positive 12V supply
Maximum supply voltage permitted, 13.2V. ,Current
consumption approximately 30mA.

9. Red channel feedback (green channel, pin 12; blue
channel, pin 15)
The DC working points and gains of both the output
stages and the |C amplifier stages are stabilised by the
feedback circuits. The black level potentials at the
collectors of the output stages (tube cut-off) are
adjusted by setting correctly the DC levels of the
colour difference signals produced by the TBA520
demodulator IC. The gains of the R—G—B output
stages are adjusted to give the correct white points
setting on the picture tube by adjusting the
potentiometers in the feedback paths (RV1, RV2).
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10. Red signal output (green and blue signal outputs on 13
and 16)
These pins are internally connected with pins 11, 14
and 1 respectively via zener type junctions to give a DC
level shift appropriate for driving the output transistor
bases directly. To by-pass the Zener junctions at HF
three 10nF capacitors are required.

11. Output load resistor, red channel (see pin 1).
12. Green channel feedback (see pin 9).

13. Green signal output (see pin 10).

14. Output load resistors, green channel (see pin 1).
15. Blue channel feedback {see pin 9).

16. Blue signal output (see pin 10).
OPERATING NOTES

Careful attention to earth paths should be given,
avoiding common impedances between the input (decoder)
side and the output stages. Also, to enable matched
performance to be achieved, a symmetrical board and
component layout should be adopted for the three output
stages. To compensate for the effect upon HF response of
inevitable differences the compensating capacitors C¢ and
Cz and C3 may be appropriately selected for any given
board layout.

The signal black level at the collectors of the R—G—B
output stages depends upon the +12V supply, the DC level
of the colour difference signals from the TBA520
demodulator IC and the black level potential of the
fuminance signal applied to the TBA530 matrix IC. The DC
levels of the signals produced and handled by the IC’s are
designed to have approximately proportional tracking with
the 12V supply potential,

AV (bc level, signal) . Vnom (DC level, signal)
A1y 12

.e.,

To ensure that changes in picture black level due to
variations on the 12V supply to the IC's occur in a
predictable way, all the IC's should be operated from a
common supply line. This is specially important for the
TBA520 and TBAS530. Furthermore, to limit the changes in
picture black level during receiver operation, the 12V
supply should have a stability of not worse than +3% due to
operational variations.

To reduce the possibility of patterning on the picture
due to radiation of the harmonics of the products of the
demodulation process, the leads carrying the drive signals to
the picture tube should be as short as the receiver layout
will allow. Resistors (typically 1.5k connected in series
with the leads and mounted close to the collectors of the
output transistors provide useful additional filtering of
harmonics.
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TBA540

TBA 540

REFERENCE COMBINATION

The TBAB40 is an integrated reference oscillator circuit
for colour television receivers incorporating an automatic
phase and amplitude controlled oscillator employing a
Quartz crystal, together with a half-line frequency
synchronous demodulator circuit. The latter compares the
phases and amplitude of the swinging burst ripple and the
PAL flip-flop waveform, and generates appropriate ACC,
colour Kkiller and identification signals. The use of
synchronous demodulation for these functions permits a
high standard of noise immunity.

QUICK REFERENCE DATA

Supply Voltage, V3.1 : 12V (Nom.)
Total Current Drain, I3 : 38mA (Typ.)
R-Y Ref. Output, V4.1 : 1.4Vpp (Typ.)
Colour Killer Output, V7.1¢

Colour ON : 12V (Typ.)

Colour OFF: 250mV {Max.)
ACC Output Voltage, Vg.16:—

at Correct Phase of PAL Switch : +0.2 to
+4V

at Incorrect Phase of PAL Switch : +4 to
+11V

OSCILLATOR FEEDBACK I/P ov

REACTANCE CONTROL STAGE FEEDBACK OSCILLATOR FEEDBACK

DC CONTROL POINTS FOR
OSCILLATOR PHASE CONTROL
iLooP

ACC LEVEL SETTING (SEE PIN 10}

Vee

REFERENCE WAVEFORM O/P
BURST WAVEFORM I/P
REFERENCE WAVEFORM I/P ACC GAIN SETTING
COLOUR KILLER O/P ACC LEVEL SETTING (SEE PIN 12)

PAL FLIP/FLOP SQUARE WAVE I/P ACC O/P & IDENT

OP16
Fig. 1 Pin connections
ABSOLUTE MAXIMUM RATINGS
Voltages are referred to pin 16
Electrical
Supply voltage V3 (Vce) 13.2v
Total power digsipation
at Tymp =+60°C 700 mW
Surge current, minimum
duty cycle 10:1, l7,ax 50mA
Temperature
Storage temperature, Ty, -55°C to +1 25°C
Operating temperature, 'Igamb —-10°Cto+60°C

—_—— e —————— ia]

ACC VOLTAGE
GENERATOR

COLOUR KILLER
DRIVER

BURST PHASE s
DISCRIMINATOR

PAL

SWITCH

AMPLITUDE
CONTROLLED
€SC OSCILLATOR

[WSTTTS

u);;’

Fig. 2 TBA540 block diagram 149




TBAS540

ELECTRICAL CHARACTERISTICS
Test Conditions (unless otherwise stated):

Ve (V3) =+12V, Tamp = +25°C, Vs = 1.5Vp-p burst, Vg = 2.5Vp-p PAL square wave.

Voltages referred to pin 16

I Value A
Characteristic Pin Units Conditions
Min.| Typ. Max.
Qutput Signals
B-Y reference signal output 4 1 14 2 | Vpp
Colour killer output 7
colour ‘on’ \Y
colour ‘off’ 100 250 | mV
ACC output signal range 9
at correct phase of PAL switch +4 to +0.2 v
at incorrect phase of PAL switch +4 to +11 \
Oscillator Section (Amplifier)
Input resistance 15 3.5 k2
Input capacitance 15 pF
Voltage gain, G15.1 15-1 4.7
Reactance Control Section
Voltage gain, G15.2 15-2 1.3 Pins 13 and 14 interconnected
Rate of change of gain with phase
difference between burst 15-2 rad™
and reference signal, AG15.2 -
Ap5-4
FUNCTIONAL DESCRIPTION 5. Burst Waveform Input
Functions fisted by pin number A burst waveform amplitude of 1.5V peak-to-peak is
1. Oscillator Feedback Output required to be AC coupled to this pin. The amplitude of the

The crystal receives its energy from this pin. The output
impedance is approximately 2kS2 in parallel with 5pF.

2. Reactance Control Stage Feedback

This pin is fed internally with a sinewave derived from
the reference output (pin 4) and controlled in amplitude by
the internal reactance control circuit. The phase of the
feedback from pin 2 to the crystal via C1 is such that the
value, of C1 is effectively increased. Pin 2 is held internally
at a very low impedance therefore the tuning of the crystal
is controlled automatically by the amplitude of the
feedback waveform and its influence on the effective value
of C1.

3. Positive 12V Supply
- The maximum voltage must not exceed 13.2V.
4. Reference Waveform Output

This pin is driven internally by the regenerated
subcarrier waveform in B-Y phase. (The output is in B-Y
rather than R-Y phase as the burst phase network produces
a lag of 90° of the burst applied to pin 5.) An output
amplitude of nominally 1.4V peak-to-peak is produced at
low impedance. No DC load to earth is required. A DC
connection between pins 4 and 6 is, however, necessary via
the bifilar coupling inductor. The function of this inductor
is to produce, on-pin 6, a signal of equal amplitude and
opposite phase (-)B-Y)) to that on pin 4. A centre tap on
the inductor, connected to earth via a DC blocking
. capacitor, is therefore necessary.

150

burst will normally be controlled by the adjustment and
operation of the ACC circuit. The input impedance at this
pin is approximately 1k and a threshold level of 0.7V
must be exceeded before the burst signal becomes effective.
A DC bias of 400mV is internally derived for pin 5.

The absolute level of the tip of the burst at pin 5 will
normally reach 1.5V.

6. Reference Waveform Input

This pin requires a reference waveform in the -(B-Y)
phase, derived from pin4 via a bifilar transformer (see
pin 4), to drive the internal balanced reactance control
stage. A .DC connection between pins 4 and 6 must be made
via the transformer.

7. Colour Killer Output

This pin is driven from the collector of an internal
switching transistor and requires an external load resistor
(typically 10k§2) connected to +12V. The unkilled and
killed voltages on this pin are then +12V and <250mV

pectively. {The Itage range on pin9 over which
switching of the colour killed output on pin 7 occurs is
nominally +2.6V.)

8. PAL Flip-Flop Square Wave Input

A 2.5V peak-to-peak square wave derived from the PAL
flip-flop (in the TBA520 or TBA990 demodulator IC) is
required at this pin, AC — coupled via a capacitor. The
input impedance is about 3.3k2.




9. ACC Output

An emitter follower provides a low impedance output
potential which is negative-going with a rising burst input
amplitude. With zero burst input signal the DC potential
produced at pin 8 is set to be +4V (RV1). The appearance
of a burst signal on pin 5 will cause the potential on pin 9
to go in a negative direction in the event that the PAL
flip-flop is identified to be in the correct phase. The range
of potential over which full ACC control is exercised at
pin 9 is determined by the control characteristic of the
ACC amplifier, i.e., for the TBA560 from 0.8 to 1V. The
potential on pin 9 will fall to a value within this range as
the burst input signal is stabilised to an amplitude of 1.6V
peak-to-peak. The latter condition is achieved by correct
adjustment of RV2. If, however, the PAL flip-fiop phase is
wrong the potential on pin 9 will move positively. The
potential divider R5, R6 will then operate a PAL switch
cut-off function in the TBA520 demodulator IC.

10. ACC Level Setting

The network connected between pins10 and 12
balances the ACC circuit and RV1 is adjusted to give +4V
on pin 9 with no burst input signal to pin 5. C5 provides
filtering.

11. ACC Gain Control

RV2 is adjusted to give the correct amplitude of burst
signal on pin 5 {1.5V peak-to-peak) under ACC control.,

12. See Pin 10.
13.See Pin 14,
14. DC Control Points in Reference Control Loop

Pins 13 and 14 are connected to opposite sides of a
differential amplifier circuit and are brought out for the
purpose of DC balancing of the r stage and the

ion of the bandwidth-determining filter network.

col

TBA540

Two 2% tolerance 10k resistors with the addition of a
270%2 resistor at pin 13 are used in place of the previous
balancing network. The 2708 resistor may be modified
according to the nature of the noise that appears at pin 5.

The filter network consists of R2, C2, C3 and C4. The
DC potentials on these pins are nominally +6V.

15. Oscillator Feedback

The input impedance at this pin is nominally 3.5k in
parallel with 5pF. No DC connection is required on this
pin. The voltage gain in the IC between pins 156 and 1 is
nominally 4.7 times.

16. Negative Supply (earth).

OPERATING NOTES
Performance and Comments

Initial adjustment

Remove burst signal.

Short-circuit pins 13-14. Adjust oscillator to correct
frequency by C1.

Set the ACC level adjustment RV1, to give +4V on
pin 9. Remove short circuit.

Apply burst signal.

Adjust ACC gain, RV2, to give a burst amplitude of
1.5V peak-to-peak on pin5.

Phase lock loop performance (with crystal type
4322 152 0110)

)

(a)
(b)
{c)

(d)
(e)

(a) Phase difference between reference and burst signals
for +400Hz deviation of crystal frequency, £10°.
Typical holding range, +600Hz. (c)

Typical pull-in range *300Hz.

Temperature coefficient of oscillator frequency, only
2H2/°C maximum.

(b}
(c)
(d)

nv

2
27

REFERENCE OUTPUTS
B8y Ry -8y

By
BURST mr
INPUT
27p
5%

COLOUR KILLER
OUTPUT (TBA 580}
on2v
H/2 INPUT
(TBAS20/990)

330n

i

BURST PHASE

1DENT OUTPUT
(TBA990)

2v

ACC QUTPUT
1TBAS80)

RV2
$4.7k

- C3
™ 330n

p= 1000
IDENT OUTPUT
{18A520)

GAIN
+12v0 63V

Fig. 3 Typical spplication diagram
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TBA660C

TBA 560 C

LUMINANCE AND CHROMINANCE CONTROL COMBINATION

The TBAS560C is an integrated circuit for colour
television receivers incorporating circuits for the processing
and control of the luminance and chrominance signals. It
can be used in conjunction with the TBA520 or TBAS90,
630, 540, 550 and TCA800 integrated circuits.

The luminance part provides luminance delay line
matching, DC contrast control, black level clamp circuit,
brightness control and flyback blanking.

The chrominance part provides chroma amplification
with ACC, DC chroma gain control which tracks with the
contrast control, separate saturation controi, burst gate,
chroma signal flyback blanking, colour killer and PAL delay

BALANCED CHAOMA INPUT

DC CORTRASY CONTROL.
LUMINANCE INPUT

BLACK LEVEL CLAMP CAPACITOR
LUMINANCE QUTPUT
BAIGHTNESS CONTROL

BUAST OUTPUT

FLYBACK BLANKING WAVEFORM

ov

BALANCED CHROMA INPUT

ACC INPUT

CHROMA SATURATION CONTROL

OC FEEDBACK FOR CHROMA CHANNEL
Vee

BURST GATE AND CLAMPING PULSE J/P
CHROMA OUTPUT

line driver.
The TBAS60C is not an equivalent of the TBA500 and
510 although it performs similar functions to those circuits.

oP1é

Fig. 1 Pin connections
ABSOLUTE MAXIMUM RATINGS
: QUICK REFERENCE DATA

Voitages are referred to pin 16

Electrical M Supply Voltage (Nem.} (V11.1g) 12V
M Supply Current (Nom.) (111) 30mA
:,/" max.  Supply voltage note 1) 13.2v B Luminance Signal Input Current (Typ.)
1 0 to +6V Vip min. -5V 1 ) 0.4mA
V2 010 +12V (note 2) Vi -5 to +6V 3(p-p)/ V- ) .
Vs 0to +6V Vi —~3 to +6.5V (note 2) B Luminance Output Signal at Nominal
Ve Oto +3V Vigmin. -5V Contrast Setting (Typ.) and Input Current as
Vg 510 +5V Vig 0to +5V Above (Vs_16(p-p)) 1V (See Note 1)
Currents (positive when flowing into the integrated circuit) M Chrominance Input Signal (Min.)
I 0to+ImA o ~10t0 OmA (V1-15(p-p)) 4mV
I3 -1 to +3mA ligmax.  +3mA Chrominance Input Signal (Max.) V1.15(p.p))
Is —5 to OmA ligmax.  +ImA 80mVv
's ~1wo+ImA hs Oto+ImA Chrominance Output Signal at Nominal
:’7 e ;:g:»;:;‘:dimm . Contrast and Saturation ) Setting (Typ.)
o o {(Vg.16(p-p)) 1V (See Note 1
Tamb = 60°C (note 1) 580mW -16(p-p)
Temperatur me B Contrast Control Range >20dB
e .
o . 5C B Saturation Control Range >20dB
Storage temperature ~55°Cto +1
0°C to +60°C M Burst Output (Closed ACC Loop) (Typ.)

Operating ambient temperature v
7-16(p-p)) 1V
Notes
1. Permissible during receiver switch on transient Vyymax. 16V,
Protmax. 700mW for t > 60sec.
2. V3 and V3 musi always be lower than V¢
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TBA560C

r' A
| |
! FEEOBACK '
’ BLACK LEVEL| H
: CLAMP :
I 1
1 ]
1 REFERENCE ]
i LEVEL FOR % i
1 I
! BLANKING AMPLIFIER |
E msns m | AND GuTPUT \:
E i
1 ]
i i
] 1
' i
[, P S S o & -—-o J
% 15 " it \H n 10 9
ov Vee
Fig. 2 TBAS560C block diagram
ELECTRICAL CHARACTERISTICS
Test Conditions (unless otherwise stated):
Veg = +12V, Tamp = +25°C test circuit = Fig. 6, voltages referred to pin 16
Value
Characteristic Pin Units Conditions
Min, | Typ. | Max.
Supply voltage, Voc " 10.8 12 13.2 \
Required Input Signals
Chrominance input signal, p-p value
of colour bars with 75% saturation, V4.5 [1,156 4 80 |[mVp-p
Luminance input current, black-to-white 3 04 1.5 |mApp
Contrast control voltage range for
20dB control 2 2 3.7 5.6 V  iSee note 1 and Fig. 3
Brightness control voltage for black
level of 1.5V at O/P 6 1.3 V  [See note 2 and Fig. 4
Saturation control voltage range
20dB control 13 2.7 4.4 6.2 V  |See note 1 and Fig. 5
Flyback blanking pulse amplitude 8
for OV blanking level at pin 5 0 -05 -1 V pk
for 1.5V blanking level at pin 5 -2 -2.5 -3 V pk
Burst keying (back porch) pulse
(+ve going) 10 0.05 3 mA pk
Colour killer 13 0.5 1 \%
Automatic chrominance control starting
level (—ve going) 14 1.2 V  |See note 3
Obtainable Output Signals
Luminance output voltage (black-to-white)] 5 1 3 V p-p |i3 =0.4mA p-p, V5 = 3.7V
Black level shift 100 mV |See notes 1 and 4
Burst signal amplitude 7 1 V p-p
Chrominance signal at nominal contrast
and saturation 9 1 V p-p [See note 1
3dB bandwidth of chrominance and
fuminance amplifier 5 MHz
Change of ratio of luminance to
chrominance 2 dB {Contrast control 10dB
NOTES
1. Nominal contrast or saturation = maximum value —6dB. Thus, the control is +6 to —14dB on the nominal.

2. When Vg is increased to above 1.7V, the black level of the output signal remains at 2.7V.
3. A negative-going potential provides a 26d8 ACC range with negligible signal distortion. Maximum gain reduction is obtained at an input
voltage of 500mV min.

4. Black level shift is specified as that due to changes of contrast and video content at constant brightness setting.
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FUNCTIONAL DESCRIPTION

1. Balanced Chroma Signal Input (in conjunction with
pin 15)

This is derived from the chroma signal bandpass filter,
designed to provide a push-pull input. An input signal
amplitude of at least 4mV peak-to-peak is required between
pins 1 and 15. Both pins require DC potential of
approximately +3.0V. This is derived as a common made
signal from a network connected to pin 7 {burst output). in
this way DC feedback is provided over the burst channel to
stabilise its operation. All figures for the chrominance signal
are based on a colour bar signal with 75% saturation; i.e.,
burst-to-chroma ratio of input signal is 1:2.

2. DC Contrast Control

With +3.7V on this pin, the gain in the luminance
channe! is such that a 0.4mA black-to-white input signal to
pin 3 gives a luminance output signal amplitude on pin 5 of
1V black-to-white. A variation of voltage on pin 2 between
+5.6V and +2V gives a corresponding gain variation of +6
to >—14dB. A similar variation in gain in the chroma
channe! occurs in order to provide the correct tracking
between the two signals. Beam current limiting can be
applied via the contrast control network as shown in the
peripheral circuit, when a separate overwind is available on
the line output transformer.

3. Luminance Signal Input

This terminal has a very low input impedance and acts as
a current sink. The luminance signal from the delay line is
fed via a series terminating resistor and a DC blocking
capacitor and requires to be about 0.4mA peak-to-peak
amplitude. A DC bias current is required via a 12kS2 resistor
to the +12V line.

4. Charge Storage Capacitor for Black Level Clamp
5. Luminance Signal Output

An emitter follower provides a low impedance output
signal of 1V black-to-white amplitude at nominal contrast
setting having a nominal black level in the range 0 to +2.7V.
An external emitter load resistor is required, not less than
1kS2. If a greater luminance output is required than 1V,
with normal control settings, the input current swing at
pin 3 should be increased in proportion.

6. Brightness Control

Over the range of potential +0.9 to +1.7V the black level
of the luminance output signal (pin 5) is increased from 0
to +2.7V. The output signal black level remains at +2.7V
when the potential on pin 6 is increased above +1.7V.

7. Burst Output

A 1V peak-to-peak burst (controlled by the ACC
system) is produced here. Also, to achieve good DC
stability by negative feedback in the burst channel the DC
potential at this pin is fed back to pins 1 and 15 via the
chroma input transformer,

TBAS560C

8. Flyback Blanking Input Waveform

Negative going horizontal and vertical blanking pulses
may be applied here. If rectangular blanking pulses of not
greater than —1V negative excursion, or DC coupled pulses
of similar amplitude whose negative excursion is at zero
volts DC are applied, the signal level at the luminance
output (pin 5) during blanking will be OV. However, if the
blanking pulses applied to pin 8 have an amplitude of —2 to
—3V the signal level at the luminance output during
blanking will be +1.5V. The negative pulse amplitude
should not exceed —5V.

9. Chroma Signal Output

With a 1V peak-to-peak burst output signal (pin 7} and
at nominal contrast and saturation setting (pins 2 and 13)
the chroma signal output amplitude is 1V peak-to-peak. An
external network is required which provides DC negative
feedback in the chroma channel via pin 12.

10. Burst Gating and Clamping Pulse Input

A positive pulse of not less than 50uA is required on this
pin to provide gating in the burst channel and luminance
channel black-level clamp circuit. The timing and width of
this current pulse should be such that no appreciable
encroachment occurs into the sync. pulse or piciure line
periods during normal operations of the receiver.

11. +12V Supply (Vgc)

Correct operation occurs within the range 10.8 to
13.2V. All signal and control levels have a linear
dependency on supply voltage but, in any given receiver
design this range may be restricted due to considerations of
tracking between the power supply variations and picture
contrast and chroma levels. The power dissipation must not
exceed 580mW at 60°C ambient temperature.

12. DC Feedback for Chroma Channel (see pin 9)
13. Chroma Saturation Control

A control range of +6dBto>~14dB is provided over a
range of DC potential on pin 13 from 6.2 to 2.7V. Colour
killing is also achieved at this terminal by reducing the DC
potential to less than +1V, e.q., from the TBA540 colour
killer output terminal. The minimum “kill factor” is 40dB.

14. ACC Input

A negative-going potential gives an ACC range of about
26dB starting at +1.2V. From 1V to 800mV the steepest
part of the characteristic occurs, but a small amount of gain
reduction also occurs from 800mV to 500mV. The input
resistance is at least 50kQ2.

15. Chroma Signal Input (see pin 1)
16. Negative Supply, OV (Earth)
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| TBA7508

@PI.ESSEY

Semiconductors

TBA750B

LIMITING IF AMPLIFIER/FM DETECTOR

The TBA750B is a five-stage limiting amplifier with a
balanced product detector, DC volume control, and audio
driver. The circuit is suitable for all FM appllcatlons uptoan
intermediate frequency of 60 MHz. vee [z 15[ EMiTTER FoLLOWER 0P

14[] OC BIAS FOR VOLUME CONTROL

Auoio PReame 1P [1 16 AUDIO PREAMP O

F UP {OIFFERENTIAL) { e TBA750B
1 13[] VOLUME CONTROL SLIDER

ABSOLUTE MAXIMUM RATINGS
w(ls 12[7] LOW LEVEL AUDIO 0P
Supply Voltage at pin 2: +18V Power dissipation 550 mwW

Operating Temperature: - 10°C to +65°C OC BIAS FOR F 1P { i Y ]} DEMODULATOR 0P (D EMPHASIS)
Storage Temperature: - 55°C to + 125°C g- of]
DEMODULATOR TUNED CcT [Js 9[] DEMODULATOR TUNED £CT
DP16
Fig.1 Pin connections
FEATURES
Il AMRejection: 45dB at 2004V, increasing to 50dB at  2mv
[l Threshold Limiting: 100pV at 6MHz
IR Volume Control Range: >80dB
@ Total Harmonic Distortion: 0.5% at 15kHz Deviation
B Capable of Driving a Single Transistor o/p Stage at 3W
Il Audioolp: 1.4Vr.m.s. at 15kHz Deviation
B Upper 3dB point: 30MHz (Limiting Amplifier)
Hl Second Source Availability

AF
GENERATOR

l

Rl = 100k
—

w
AF
FILTER
AF
METER

22k 47k LOG

Fig.2 Testcircuit (6.0MHz)
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TBA750B

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):

Tamo = +25°C, Vpp = +12V

t—am VOUT

B W 15 8

—— > V2.gaet2V

pi 21

The peak-to-peak b
300kHz.

Characteristics Min. Typ. Max. Units
Supply voltage range 9 125 "
Total current drain (at V., = 12V, Rg = 0) 23 mA
Sensitivity 100 uv
Volume Control attenuation 80 dB
A.F. Preamp gain >8dB dB
Input resistance 20 60 kQ
A.M. rejection (measured in test circuit)
Vip=02mV 45 dB
Vin=1mV 55 dB
Vo =10mV 60 d8
Vip=100mV 60 dB
L1=8.5uH
£2=38.7uH Q, (untoaded Q)= 80
o L3=0.7uH
06 oc
SRS The transfer ratio of the input bandpass filter:

V./V,=053

The bandpass filter is designed to give high attenuation
in the region of the colour sub-carrier frequency.

dwidth of the d S curve is

e
-1

L_.I__J

NB L1 AND L2 ARE NOT MUTUALLY COUPLED
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@ PLESSEY

Semiconductors

TBA920/ TBA920S

TBA 920

TBA 9208

LINE OSCILLATOR COMBINATION

The TBA920 is a silicon integrated circuit designed for
TV receiver applications. It accepts the composite video +v[Jor 16 [] crouno

signal, separates sync. puises with the added safeguard

noise gating and provides a sync. output for the vertical Phase SweTER weur [] 3
integrator. Also incorporated is the line oscillator together
with two phase comparators: one to compare flyback
pulses to the oscillator and the other for sync. phase
comparison. The TBAS20S is a special selection of the

TBA920 (see Electrical Characteristics).

FEATURES

Sync separator

Noise Gate

Line Oscillator

Dual Phase Comparator

Suitable for Thyristor or Transistor Systems

QUICK REFERENCE DATA

B Supply Voltage (nom.) 12v
@ Supply Current (nom.) 36mA
8 Video I/P (+ve Sync.) 3v

B Fiywheel Pull-in Range +1kHz
B Output Current 20mA

of MORIZONTAL ouTPuT [ 2 15{] FREQUENCY CONTROL

141 ] OSCILLATOR CAPACITOR
PHASE comParaToR 20uPuT (14 TBA 13 [] DeEcourLinG
HORIZONTAL FLYBACK PULSE Ut [ s 9208 12 7] CONTROL YOLTAGE OUTPUT
PHASE COMPARATOR 1 INeuT [ "
SYNC SEPARATOR ourput 17 10 [] COINCIDENCE FiLTER

VIDEO INPuT [0 9 [] noisE GATE INPUT

DP1§

Fig. 1 Pin connections

ABSOLUTE MAXIMUM RATINGS
Reference point is pin 16 unless otherwise stated

Supply voltage, Vec 13.2v
Voltage at pin 3, V3 0to 13.2v
Voltage at pin 8, ~Vg t2v
Voltage at pin 10, V;¢o —0.5to +5V.
Average current pin 2, la,, 20mA
Peak current, pin 2, 155 200mA
Peak current, pin 5. I, 10mA
Peak current. pin 7, 17, 10mA
Peak current, pin 8, Ig,y 10mA
Peak current, pin 9, Igp 10mA
Total power dissipation, Pyq, 600mwW
Storage temperature, Tyq —55to +125°C
Operating ambient temperature, Tymp, ~ ~10 to+60°C

TO HORIZONTAL
= OUTPUT STAGE

controt 1

Fig. 2 Block diagram
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TBA920/TBA920S
ELECTRICAL CHARACTERISTICS

Test Conditions (unless otherwise stated):
Vcc =+12V
Tamb = +25°C
Reference point pin 16
Measured in test circuit Fig. 3 (CCIR standard)

Value .
Characteristic Symbol Units Conditions
Min. | Typ. | Max.

Current consumption Iy 35 mA 1,=0
REQUIRED INPUT SIGNALS
Video Signal (Pin 8)

Input voltage, peak-to-peak Vin p-p 1 3 7 \% Positive-going sync.
Peak input current during sync.
pulse lgpk 100 uA
Noise Gating (Pin 9)
Input voltage, peak Vapk 0.7 \
Input current, peak lopk 0.03 10 | mA
Input resistance Ro 200 Q
Flyback Puise (Pin 5)
Input voltage, peak V5 pk +1 \)
Input current, peak lspk 0.05 1 mA
Input resistance Rs 400 Q
Pulse duration ts 10 us fo = 15625 Hz

DELIVERED OUTPUT SIGNALS
Composite Sync. Pulses, +ve, Pin 7

Output voltage, p-p Vipp 10 v
QOutput resistance
at leading edge of pulse

(emitter follower) R, 50 Q
at trailing edge R, 2.2 k2
Additional external load resis-
tance Roext 2.0 kQ
Driver Pulse (Pin 2)
Output voltage, p-p Vapp 10 \Y
Average output current 12av 20 | mA
Peak output current lapk 200 | mA
Qutput resistance (low ohmic) R, 15 Q
Output pulse duration 25 Q V, =+10.5V, external resistor pins
when 2-16
synchronised 1y 12to 32 us See operating notes (1)

Permissible delay between
leading edge of output pulse and

flyback pulse totot Oto 15 us ts = 12us

Supply voltage at which output

pulses are obtained Vce 4 v

Oscillator

Free-running frequency fo 15625 Hz R, s = 3.3k, See operating notes (2)

Spread of frequency at nominal Afo

values of peripheral components _fo—
TBA920 5 % Seenote 1 "
TBA920S 1.5 % Seenote1 "

Frequency change when decreas-

ing supply down to minimum bfo

43 Y T 0 %

Frequency control sensitivity Afg 16.5 He/uA
Alys :

Adjustment range of network in Ao

circuit of Fig. 3 Fo 10 *
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TBA920/TBA920S

Value
Characteristic Symbol Units Conditions
Min.| Typ. [Max.
Influence of supply voltage on | 81, /fo 5 %
frequence at V, = 12V AVp/Vsnom
Control Loop ! (Between Sync.
Pulse and Oscillator)
Control voltage range Via 0.51t05.5 \Y
Control current, peak lapk +2 mA V,0>4.5V, Vg>1.5V
16 mA | V,o<2V, V;>1.5v
. : Af 1 kHz/us| Time coincidence between sync. pulse
Loop gain of APC system o and flyback pulse or V, >4.5V
3 kHz/us | No time coincidence or V<2V
Capture and holding range Af +1 kHz See note 2
Pull-in time t 20 ms Of/fo = £3% (Af=470Hz2), see Fig. 3
Switch-over from high control
sensitivity to low control
sensitivity after capture t 20 ms See Fig. 3
Control Loop Il {Between Flyback
Pulse and Oscillator)
Permissible delay between
leading edge of output pulse
(pin 2) and leading edge of
flyback pulse ot 0to 15 us
Static control error AA: 05| % See operating notes (3)
d
Peak output current during
flyback pulse lapk 0.7 mA
Overall Phase Relation
Phase relation between leading
edge of sync. and middle of
flyback pulse t 4.9 us See operating notes (4)
Tolerance of phase retation At
TBAS20 +0.7] wus See operating notes (5)
TBA920S +0.4| us See operating notes (5)
Voltage for t; = 12 to 32us V3 6to8 A\
Adjustment sensitivity Aty 10 us/V
AV,
Input current I3 2 MA
External Switch-over ot Parameters
(Loop Filter and Loop Gain) of
Control Loop| (e.g. for Video
Recorder Application). See Note 3
Required switch-over voltage Vio 45 v Ry, = 150Q2
20| V Ry =2kQ2
Required switch-over current lio 80 uA Ry, = 15082, Vo = 4.5V
120 nA Ry, =2k, V,o =2.0V

NOTES

1. Exclusive of external component tolerances

2. Adjustable with Rya-15

3. With sync. pulses at pins 7 and 8; without RC network at pin 10

161



TBA920/TBA920S.
OPERATING NOTES

1. The output pulse duration is adjusted by shifting the
leading edge (V5 from 6V to 8V). The pulse duration is a
result of delay in the line output device and the action of
the second control loop in the TBAG20.

For a line output stage with a BU108 high voltage transistor
the resulting duration is about 22us, and in such a way that
the line output transistor is switched on again about 8us
after the middle of the line flyback pulse. This pulse
duration must be taken into account when designing the
driver stage and driver transformer as this way of driving
the line output device differs from the usual, i.e. a driver
duty cycle of about 50%.

2. The oscillator frequency can be changed for other TV
standards by an appropriate value of C, 4.

3. The control error is the remaining error in reference to
the nominal phase position between leading edge of the
sync. pulse and the middle of the flyback pulse caused by a
variation in delay of the line output stage.

4. This phase relation assumes a luminance delay line with
a delay of 500ns between the input of the sync. separator
and the drive to the picture tube. If the sync. separator is
inserted after the luminance delay line or if there is no
delay line at all (monochrome sets), then the phase relation
is achieved at C%e = 560pF.

5. The adjustment of the overall phase relation and
consequently the leading edge of the output pulse at pin 2
occurs automatically by the control loop !l or by applying
a DC voltage to pin 3.
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TBA950:2X

PLESSEY

Semiconductors

TBA950: 2X

LINE OSCILLATOR COMBINATION

The TBA950:2X is a monolithic integrated circuit
for pulse separation and line synchronisation in TV
receivers with transistor output stages. wip [P uwe Freauence preser

The TBA950:2X comprises the sync. separator with wNE /P ORVE (}2 LINE FREQUENCY CAPACITOR
noise suppression, the frame pulse integrator, the phase Ve 2 12f] PHASE CONTROL CAPACITOR
comparator, a switching stage for automatic changeover
of noise immunity, the line oscillator with frequency
range limiter, a phase control circuit and the output

PHASE COMPARATOR TIME CONSTANT (J¢

SYNC SEPARATOR I/P ({5 100 LINE FLYBACK PULSE (/P

S‘age. COMPOSITE SYNC 0/P [J6 9] TIME CONSTANT SWITCH 0/
It delivers prepared frame sync. pulses for triggering FRAME SYNC 0P (17 8J] SWITCH DELAY CAPACITOR
the frame oscillator. The phase comparator may be
switched for video recording operation. Due to the . DP14
large scale of integration few external components are
needed. Fig. 1 Pin Connections

[*-20Ms =+ FRAME

I—],m ﬂ PULSES

o separarc] | FRAME
WITH NOISE PULSE STAGE

SUPPRESION INTEGR-
ATOR

P

! f

! 20

) PHASE | . Josciiaror
: STAGE |COMPARATOR WITH

|

1

1

CIRCUIT FREQUENCY =
2 [—y={ RANGE LMITER| sk |
VIDEO ! b7
INPUT SIGNAL !
L= { ————— — —J
0 Ut (B (FITA n LINE FLYBACK
PULSES 10V
I’_"ﬂj_ 8.2 TOPIN3
10
-bm " ol~7== =$o o -
v -<Tu n
I STYRT 05 PrASE
0

Fig. 2 Block diagram and test circuit
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TBA950:2X
ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
Tamb = +25°C
fo = 15625Hz in the test circuit Fig.2 (see note 1)

Value
Characteristic Symbol - Units Conditions
Min. | Typ. | Max.
Amplitude of frame pulse Vi >8 v
Frame pulse duration t7 >150 Hs
Output resistance at pin 7 (high state) Rout 7 75 10 13 kQ
Amplitude of sync. pulse Ve >8 \Y
Output resistance at pin 6 Rout s 25 45 kQ
Output pulse duration t2 25 28.5 us Typical range
Residual output voltage V2 res <0.55 \ 12 = 20mA
Oscillator frequency fo 14843 | 15625| 16406 | Hz Ci3;1 = 10nF
R14/1 = 10.5k Q

Frequency pull-in range + Afe 400 1000 | Hz Typical range
Frequency holding range +Afu 400 1000 | Hz Typical range
Slope of phase comparator control loop dfo/dta 2 kHz/ps
Gain of phase control dte/dtp 20
Phase shift between leading edge of
composite video signal and line flyback
pulse (see note 2) adjustable by V11 tv —1 3.5 ps Typical range

NOTES

1. By modification of the frequency-determining network at pins 13 and 14, these I1Cs can also be used for other line frequencies,
2. The limited flyback pulse should overlap the video signal sync. pulse on both edges.

OPERATING NOTES

The sync. separator separates the synchronizing
pulses from the composite video signal. The noise
inverter circuit, which needs no external components,
in connection with an integrating and differentiating
network frees the synchronizing signal from distortion
and noise.

The frame sync. pulse is obtained by multiple
integration and limitation of the synchronizing signal,
and is available at pin 7. The RC network hitherto
required between sync. separator and frame oscillator
is no longer needed. Since the frame sync. puise
duration at pin 7 is subject to production spreads it is
recommended to use the leading edge of this pulse for
triggering.

The frequency of the line oscillator is determined by a
10 nF polystyrene capacitor at pin 13 which is charged
and discharged periodically by two internal current
sources: The external resistor at pin 14 defines the
charging current and consequently in conjunction with
the oscillator capacitor the line frequency.

The phase comparator compares the sawtooth
voltage of the oscillator with the line sync. pulses.
Simultaneously an AFC voltage is generated which
influences the oscillator frequency. A frequency range
limiter restricts the frequency holding range.

The oscillator sawtooth voltage, which is in a fixed
ratio to the line sync. pulses, is compared with the
flyback pulse in the phase control circuit, in this way
compensating all drift of delay times in driver and line
output stage. The correct phase position and hence the
horizontal position of the picture can be adjusted by
the 10 k Q potentiometer connected to pin 11. Within
the adjustable range the output pulse duration (pin 2)
is constant. Any larger displacements of the picture, e.g.
due to non-symmetrical picture tube, should not be
corrected by the phase potentiometer, since in all cases
the flyback pulse must overlap the sync. pulse on both
edges (see Fig. 3).

The switching stage has an auxiliary function. When
the two signals supplied by the sync. separator and the
phase control circuit respectively are in synchronism a
saturated transistor is in parallel with the integrated 2k Q
resistor at pin. 9. Thus the time constant of the filter
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network at pin 4 increases and consequently reduces
the pull-in range of the phase comparator circuit for the
synchronized state to approximately 50Hz. This
arrangement ensures disturbance-free operation.

For video recording operation this automaic switch-
over can be blocked by a positive current fed into pin 8,
e.g. via a resistor connected to pin 3. It may also be
useful to connect a rsistor of about 630 Q or 1 kQ
between pin 9 and earth. The capacitor at pin 4 may be
lowered, e.g. to O.1puF. These alterations do not
significantly influence the normal operation of the IC
and thus do not need to be switched.

The output stage delivers at pin 2 output pulses of
duration and polarity suitable for driving the line driver
stage. If the supply voltage goes down (e.g. by
switching off the mains) a built-in protection circuit
ensures defined line frequency pulses down to V3 = 4V
and shuts off when V3 falls below 4V, thus preventing
pulses of undefined duration and frequency. Conversely,
if the supply voltage rises, pulses defined in duration
and frequency will appear at the output pin as soon as
V3 reaches 4.5V, In the range between V3 = 4.5V and
full supply the shape and frequency of the output
pulses are practically constant.




RECOMMENDED OPERATING
CONDITIONS

For operating circuits Figs. 4 and 5
Input current during sync. pulse Is

>5pA
Composite video input signal Vin p-p 3(1 to 6)V
Input current during line flyback pulse 110 0.2to 2 mA

Switchover current ls >2mA
Time difference between the output pulse at pin 2

and the line flyback pulse at 10, tq4 <20ps
Current consumption (see Fig. 6) I3 <31mA

Ambient operating temperature range, Tamb O to +60°

TBA950:2X

o

150ps FRAME PULSES
-~
M

o
Muﬂ
S

*

6.8k TBA 950

VIDEO INPUT
SIGNAL Vi

L
W

X

LINE FLYBACK
PULSES

Fig. 4 Operating circuit (thryistor output stage) *Input circuitry must be optimised

Rs

fo-zoms
FRAME
-_-‘ E'”"’l IPULSES
LM I
033y u el
5
-
68k
TBA 950
VIDEO INPUT
SIGNAL Viy

i
=

8 1 3 EE] R ”
0w 29, 02K
J R 10n [STYR
—Dlu
;0” 10k
¥
Ouhym  IMET 101

1l
Ll

LINE FLYBACK
PULSES

~{ r

—

Yee

FREQUENCY

PHASE

ov

Fig. 5 Anoth, iblity for line freq y

R

output stage) *Input circuitry must be optimised 165



TBA950:2X

500 / ] ABSOLUTE MAXIMUM RATINGS
/ All voltages are referred to pin 1
) y Vv Supply current (see Fig. 6) ls: 45mA
7 Input current ls : 2mA
2 / / Input voltage Vs —6V
&0 / Output current I2 22mA
i Qutput voltage Va: 12V
/ Switch-over current for video recording ls 5mA
200 Phase correction voltage Vi1 : OtoVs
/ Operating temperature range —10°C to +60°C
// Storage temperature range —565°C to +125°C
100 //
° 10 20 30
Va(Vl

Fig. 6 Graph for determining the supply series resistor Rs
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G PLESSEY

Semiconductors

TCA800

TCA800

COLOUR DEMODULATOR WITH FEEDBACK CLAMPS

A monolithic integrated circuit for colour television
receivers incorporating two  active  synchronous
demodulators for the Fg.y and tFgp.y signals, a G-Y
matrix, PAL switch bistable and RGB matrix, suitable for
driving simple single transistor video output stages. The
circuit incorporates three feedback clamps to stabilise the
black level, to eliminate the problem of thermal drift in the
demodulators.

OPERATING NOTES

For alternative applications in a simple decoder circuit,
it must be possible to trigger the flip-flop so that it runs in
the correct ident. phase by means of an AC coupled, 2 volt
p-p square wave, derived from the APC loop in the
reference generator circuit. {The normal input line timebase
pulse would still be applied in order to provide clamp

pulses.)
Input impedance of output amplifier (BF337)
{Expressed as parallel resistance and capacitance.)
R (typ.) 5k

C (typ.) 80pF
The above values are given for suitable design of output
stages i.e. emitter follower with 5SmA current capability.

LUMINANCE I/P 18] eartH

DECOUPLING 15f] R-Y REFERENCE

REDOP 10ENT 1P
DECOUPLING B~Y REFERENCE
GREEN O/P Hz2om
DECOUPLING R-Y CHROMA I/P
BLUE O/ B-Y CHROMA /P
LINE PULSE I/P Vee

DP16

Fig. 1 Pin connections

QUICK REFERENCE DATA

Vsupply -(Nominal) 12V

lsupply -(Nominal) (Ig = 0.5mA) 47mA
Voltage Gain of Chrominance (R-Y) Signal
Channel (typ.}) Vin(pp) = 50mV; f =
4.43MHz; Video Gain = X20 17.5V/V

Volitage Gain of Luminance {Y) Channel Vi,
(Black-to-White) = 1V {p-p) BV/V
Operating Temperature Range —10 to +55°C

Lusmunce
TEASHD P 5

v

w
e o

pxm

=3

P

.-y
REFERENCE

o

84360 Pin 3 umepen]

DELAY
nopz= LINE

] e

T

™
i

Fig. 2 Block di

and typical

circuit 167




TCA800

ELECTRICAL CHARACTERISTICS

Test Conditions (unless otherwise stated):
Tamb = +25°C, Vg = +12V

Value
Characteristic Pin Units Conditions
Min.| Typ.|Max,
Supply voltage range 9 1108] 12 |13.2 v
Voltage gain of chrominance (R-Y)
signal channel 175 VIV |Vin p.p =50mV, f = 4.43MHz,
video gain = X20
Voltage gain of luminance (Y) channels 5 VIV |Vin (black-to-white} = 1V p-p
Bandwidth (—3dB) of luminance channel
from Y input to R-G-B outputs 10 MHz
Bandwidth (—3dB) of chroma channel from
F(R.v). F(g.v) inputs to R-G-B outputs 1 MHz
Ratio of demodulated signals
V.y)/V(R.v) 1.60| 1.78| 1.96 Defined with equal chroma input signals
Vig-y)/ViRr.v) 0.76] 0.85(0.94 and measured at output pins (see note 1)
Input Characteristics
Chrominance input impedance (expressed
as resistance and parallel capacitance 10, 11
R 1000 Q .
c 10 oF f =4.43MHz, V;, = 20mV sinewave
Luminance (Y) input blanking tevel
{fixed by TBAS560) 1 141 15 18 Y
Luminance (Y) input, black level
potential (nominal brightness set by
brightness control of TBA560) 1 1.7 v
Luminance (Y) input black-to-white
amplitude (adjusted by contrast
control of TBA560) 1 1.0 Vp-p
Reference input impedance {expressed
as resistance and parallel capacitance) 13, 15
R 5.0 k2 |f =4.43MHz
C 50| 10 pF
Reference input voltage
(from TBA540) 13,15/ 05| 1.0| 20 | Vpp
Phase shift between reference inputs
and chroma input signal to give
coincidence at the synchronous
demodulators 13,15 10 degrees|
Ident. voltage for ident ‘off’ 14 | +6 A
Ident. voltage for ident ‘on’ 14 +70| V
tdent. current for ident ‘off’ 14 0.1 mA
Tracking of ident. threshold with a
supply variation of £+10%
AVihreshotd * Vec
——threshold *CC 14 1.0
Vthreshold “AVcc
Required line pulse input current to
clamps and H/2 flip-flop 8 03| 045 0.6 | mA
Window level (see note 2) 8 +12.9 \
Line input impedance 8 06( 1.0 14 k2
Output Characteristics
R-G-B outputs blanking level 3,5 7 2.0 V DC | Blanking level at pin 1 = 1.5V
Common mode variation of black level
variation over a temperature range
of40°C See note 3
Blanking-to-white level output
voltage capability of each output
amplifier channel 357 6 8 | Vpp
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TCA800

Value 5
Characteristic Pin Units Conditions
Min. | Typ.|Max.|

Difference in clamped blanking
level of outputsi.e., Rto G to B 35,7 50 mV

Differential drift of clamped output
blanking Iey’cls over temperature

range of 40°C 3,57 25 mVv
Residual 4.43MHz signal at R-G-B
outputs
Red 150| mV pp
Blue 300| mV p-p
H/2 square wave output amplitude 12 | 25| 35 V p-p [Measured with 3k load i.e. TBA540
NOTES
1. These values are chosen to minimise errors in flesh tones and of the luminance of the green component. The matrix equation for the

derivation of the G-Y component is given by G-Y = —0.51{R-Y) —0.19(8-Y). (This is derived from the basic colour equation Y = 0.30R +
0.59G +0.11B.) M at the tube cathodes with 100V p-p video drive.

2. In order to provide a clamp pulse which occurs inside the blanking waveform and free from the edge spikes, it is necessary to window the
line puise at about two thirds of its amplitude.

3. In order to partially compensate for drift in output stages a negative temperature coefficient to compensate for the variation in the video
output transistor has been incorporated.

ABSOLUTE MAXIMUM RATING

Max. dissipation @ +55°C = 900mW
Storage temperature range —55°C to +125°C

BLANKING WAVEFORM
FROM TBASGO

CLAMP PULSE

[T K S

Fig.3 Line pulse, blanking and clamp timings
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TDA 440

QS PLESSEY

Semiconductors

TDA 440

VIDEO IF AMPLIFIER/DEMODULATOR

The TDAA440 incorporates the following functions:

1. Three-stage symmetrical IF (broad band) amplifier
with first and second stages AGC-controlled.

2. Controlled video carrier demodulator. o th wly stasiLiser v

3. Video drive amplifier with low-pass response and CONTROL VOLTAGE

IF 1P (DIFFERENTIAL) [ 163] IF 1/P IDIFFERENTIAL)

DECOUPLING [J2 15§] DECOUPLING

i \ 3 DECOUPLING

output independent of supply fluctuations. Tunen ace O

4. Gated AGC section for IF amplifier. TUNER AGC THRESHOLD ] } VIDEO OfPs
CONTROL

5. Delayed regulated output voltage for the tuner GATING PULSE P I R

preamphfler. DEMODULAYOR TUNING (8 9]] DEMODULATOR TUNING

DP16
Fig. 1 Pin connections.

FEATURES

High Gain — High Stability

Constant Input Impedance Independent of
AGC

Low Noise Independent of AGC

High. Supply Rejection

Low RF Breakthrough to Video O/Ps

Fast AGC Action

Very Low Intermodulation Products
Minimum Differential Error

Positive and Negative Video O/Ps
Low Impedance Video O/Ps
Temperature Compensated

Peak White Adjustable

WHITE
g it i E eV +
i__~—-+'_‘___— (I .
5T T FaweuRieR )

VIDEO AMPLIFIER

MULTIPLIER

£)

TEMPERATURE
[COMPENSATICN

PULSE RATIO

CONTROL
VOLTAGE THRESHOLD
AMP VALUE AMP
AMPLIFIER

a E_ — 6 I O —
£ TUNER
CONTROL
1 ;I Tw
. TUNER GATING PULSE

Fig. 2 TDA440 block diagram.
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TDA440
ELECTRICAL CHARACTERISTICS

Test Conditions (uniess otherwise stated):

Tamb = +25°C
Vee =+12V
Reference point is pin 3
Value .
Characteristic Pin Units Conditions
Min.| Typ. |Max.
Supply voltage, Vg e 13 | 10 12 15 v
Supply current, |43 13 | 15 19 25 mA
Supply voltage, stabiliser input 14 |55} 58 | 64 v l14 = 40mA
Positive video DC output voltage 1 5.5 v
White leve! adjustment range
for positive video DC output voltage | 11
48| V | Ry (pin10)=o0
6.5 \ Rw (pin 10) =0
Peak black clamping level for
positive video DC output voltage 11 [1.78] 19 |215]| V
DC output current 1" 3.2 mA Reference point pin 13
Negative video DC output voltage 12 5.6 \
Available tuner control current 5 7 7.5 mA 10dB after onset of tuner control action
Negative gating pulse 7 |15 3 5 Vp-p
Composite video output level 1 3.3 Vp-p | Vi1 =56.5VDC
4.2 Vp-p | V11 =6.4VDC
AGC range, AAGC 50 56 dB
Video 3dB bandwidth 8 10 MHz
Video frequency response change 1.0 2.0 dB AAGC = 50d8, video bandwidth =0 to &
MHz
Symmetrical input voltage for
3.3Vp-p output (pin 11) 1-16 {100| 150 | 220 {uVr.ms
Maximum [F voltage level present
at video outputs over the full
AGC range 11,12 30 | mV | f=389MHz
50 | mV | f=77.8MHz (2nd harmonic)
Sound IF voltage level present at i i
video outputs with selective circuit 12 | 30 mV | f= 5.5MHZ.M=
sound carrier level
Differential gain of negative
comp. video output signal for
full black to white swing 15 %
Suppression of sound carrier/colour
subcarrier (1.07MHz) w.r.t
colour subcarrier level 40 dB Picture carrier = 0dB, IF colour subcarrier
level = —6dB, |IF sound carrier level =
—24dB
Input impedance 1 Reference point pin 16
AGC max. 1.4/2 kQpF
AGC min. 1.471.9 kQUpF
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ABSOLUTE MAXIMUM RATINGS

TDA440

Reference point is pin 3
Rating Pin Symbol Value Units
Supply voltage range 13 Vee 10to 15 A
Low voltage stabiliser supply current 14 Is 50 mA
Open loop voltage 5 Vg 15 \"
Video DC output current
Average positive 12 112 5 mA
Peak positive 12 l12 30 mA
Average negative 1 111 5 mA
‘Peak negative 11 11 30 mA
White level control 10 Vio 3.2 \
Power dissipation at T,mp, <55°C Piot 700 mw
Ambient temperature range Tamb —10 to +65 °c
Storage temperature range Tstg 55 to +125 °c
VIDEO
OUTPUTS
vee
T1r :
v ¢In] 28] 100 —5: WHITE LEVEL
4 33n
11
LL}
j Ry L‘*
16 15 w 13 12 n 10 9
,; ==33n DA 440 252 o)
1 2 3 4 5 6 7 8
=] l.l.l
-
al 33n n!)ﬂ
m 621 1 o
U
l rask T
comRe. VvV

TUNER

GATING PULSE

Supply voltage must be disconnected before inserting the integrated circuit into the test socket.

Fig. 3 Test and application circuit.

C=
39 ’Cs:
MHz [

Rg=

Parasitic capacitance at pins 8 and 9 should be kept to
a minimum,

6 to 10pF series capacitance.

Series resonant frequency = 38.9 — (1.8 to 2,75) MHz,
Series resonance damping (determines tuning
characteristics) = 1.8 to 3.3k. E.G., with Rg =
2.4k£), tuning range, f, = 3MHz,
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TDA1365

@ PLESSEY

Semiconductors PRELIMINARY INFORMATION

Preliminary Information is issued to advise Customers of potential new products which are designated ‘Experimental’ but are, never-
theless, serious development projects. Details given may, therefore, change without notice and no undertaking is given or implied as
to current or future availability. Customers incorporating ‘Experimental’ product into their equipment designs do so at their own risk.
Please contact your local Plessey Semiconductors Sale Office for details of current status.

TDA1365

COMPLETE LUMA/CHROMA PROCESSOR

The TDA1365 is a bipolar integrated circuit for use as a

complete TV colour signal processor. Designed to decode POSITIVE SUPPLY Vg []1 o 28 [] cheew outeur

PAL signals directly, it can be extended to decode SECAM

signals with automatic standards switching. All the cir- BNG P WALT ]2 27 [ e ot

cuitry required for both Luminance and Chrominance sig- CLANP £APACITOR 13 20[] Ren ouTPUT

nal processing is included with the facility of DC control of SREHTHE

Brightness, Contrast and Colour. omm s TDA 1365 =g

The device requires minimal extemal components and umnance weur [ s 24[] Ry meu

adjustments and is encapsulated in a 28-ead, dual in-line, wnmance rates [ o 23] LNe PULSE INPUT

plastic package (DP28). d 22

FEATURES ooun cowree [ o f] weur ]wm“m

cHAoMA QuTPUT [ 9 20[] outPur
B Complete Luminance and Chrominance Signal
Processing in a Single Package xeoeins [fo b 3 ST GATHG A T

B Low External Component Count m"‘: g- ® L P o caom
CONTROL FiL ” R

Il Minimal External Adjustments ATOMATE S g- FUTER | st chmen it bR

. Single12VStpply COLOUR KILLER ALTER [ 13 s]] weur

. Low Dissipation GRounp v [ 14 5[] COLOUR BURST OUTPUT

B Low Cost, Single Chip Solution DP28

B Fast Data Blanking Facility Fig.1 Pin connections (top view)

Fig.2 TDA1365 block diagram
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TDA1365

ELECTRICAL CHARACTERISTICS

Test Conditions (unless otherwise stated):
Voo =12V, Tomp =+25°C
Luminance input pin 5: 1V, negative video
Chrominance input pin 11: ?SOmVW burst level

Value
Characteristic Pin Min. | Typ. | Max. Units Conditions

Supply voltage 1 105| 12 | 135

Supply current 1 - 43 54 mA

Burst gating pulse input 19 2 3 6 Vop

Line pulse input 23 1.5 2 6 Vop

Blanking puise input 2 2 3 6 Voo

Control voltage input 4,7,8,13] 35 —_ 8 v Typical range

Demodulator input 24,25 - 200 — mVg,

Subcarrier oscillator pull-in

frequency range 20 +300| +500 Hz

Differential gain of luminance channel 26,17,28| — — 5 % Input 1V, staircase
Output block
level=2V

RGB output voltage normal 26,27,28| — 35 - Vop

RGB output voltage maximum 26,27,28( 7 - - Voo

RGB quiescent output voltage 26,27,28| 25 33 41 v No luminance
Input V4=9V
v7i=7V

Temperature coefficient -2 0 +2 mVPC

RED CHANNEL ONLY SHOWN
¢_|<2V

+200V

(CHARACTER
BRIGHTNESS)

TDA1365

b — —

(TEXT COLOUR)

+12v

FROM TELETEXT

DECODER
—<\ ! ! ———
2N9908 1<t : ! - —C REDDATA
E’ 1
20
18k | I
E ) l )
G BLUEDATA
% PICTURE BLANK
LINE & FRAME

Fig.3 Typical output stage with data inputs
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ABSOLUTE MAXIMUM RATINGS

Supply voltage

Input voltage pins 5and 11
Input voltage pins 2, 19 and 23
Maximum power dissipation

-0.5Vto+15V
5V

st’

750mwW

-10°Cto +65°C
-55°Cto+125°C

TDA1365
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@ PLESSEY

Semiconductors

TDA2522/TDA2523

TDA2522/3

COLOUR DEMODULATOR COMBINATION

The TDA2522 and TDA2523 are integrated syn-
chronous demodulators for colour television receivers.

The devices incorporate an 8.8MHz oscillator followed OWFERENCE

by a divider giving two 4.4MHz reference signals, a
keyed burst phase detector for optimum noise be-

®-nQ: % [J KILLER DELAY CAPACITOR

R-Y[}3 14 [] ACC HOLD CAPACITOR

haviour, an ACC detector and amplifier, a colour killer, Shouno g J AcC ouTPuT
two synchronous demodulators for the (B-Y) and CHROMINANCE {l“" ° [ ACC REFERENCE VOLTAGE
(R-Y) signals, a PAL switch and a PAL flip-flop with wers | mr{ds Rt
internal identification. . -
The symmetrical demodulators include integrated ”’.‘,c%""{ peelly

capacitors to reduce unwanted carrier signals at the
outputs which are taken from temperature-compensated

6-vQ: 151 BURST GATING AND BLANKING PULSE I/P

DP16

emitter followers. The outputs of the TDA2522 are
suitable for use with the TDA2530. The TDA2523
outputs are inverted for use with a direct transistor

Fig. 1 Pin connections

drive.

QUICK REFERENCE DATA

M Supply Voltage (pin 11): 12V typ. B Chrominance Input Signal (Including

B Supply Current: 40mA typ. Burst) . 6) 00

M Colour Difference Signals: R —Y (pin 500mV p—p
(R=Y) (pin 3): > 2.4V p-p B—Y (pin 5) 350mV p—p
(G ——Yg (pin 2) : >1.35V p—p B Colour Difference Signal Output
(B-=Y) (pin 1): >3V p—p Impedance 250 _—_ typ.

CHROMINANCE ¢
NPUT (B-Y)

8-y}
(I::z"""':nt'l 8, OEMODULATOR

BLANKING

15
BLANKING PULSE -
FLIP-FLOP (R-Y)
DEMODULATOR

BURST GATING A l
AND -

E=EMITTER FOLLOWER

BLANKING
1DENT {nn *
[ ]
2 : CURRENT

Wiz SAMPLING KILLER

Vet (8-Y)

TDA 2522

OETECTOR/ PAL SWITCH
A0 ACC AMPLIFIER
73

! t‘” ¢ Vref (R°Y) }

3}
KILLER puase oerector | 0SCILLATOR ‘9:,":;‘;:’
DETECTOR BURST GATE ¢ 188 Huz) I
* 3 7 i ] 0 3 "
COLOUR

uwiLL DELAY == (4 acc EH:< + /; +12v
nn =
&

. Fig.2 B{ock diagram

179



TDA2522/TDA2523.

ELECTRICAL CHARACTERISTICS

Test conditions unless (otherwise stated):
12v

Supply voitage, pin 11 = +

Tamb'= +25°C
Measurements referred to pin 4
e . /alue . o,
Charateristic Pin ["Min.[ Typ. | Max.| Units Conditions
Demodulator
Ratio of demodulated
signals:
B—-Y/R-Y 1/3 1.78 -
G-Y/R-Y 2/3 0.85 - See note 1
G—-Y/R-Y 2/3 0.17 - See note 2
Colour difference outputs :
(R— 3 2.4 Vp-p
(G-Y) 2 1.35 Vp-p
(B—Y) 1 3 Vp-p
Chrominance input signal
(including burst) *
- 6 500 mVp-p
B—Y 5 350 mVp—p } See note 3
Colour difference signal
output impedances :
(R 3 250 Q
(G-Y) 2 250 Q
(B-Y) 1 250 Q
H/2 ripple at R—Y O/P 3 10 mVp-p
Blanking and keying pulse :
Burst keying active for {15 | 7.5 Vp-p
Burst keying inactive for | 15 6.5 Vp-p
Blanking active for 15 | 2 Vp-p
Blanking inactive for 15 1 Vp-p
Reference section
Phase difference between
reference and burst +5 Deg. Crystal frequency deviation
+400Hz
Overall holding range +500 Hz Using typical crystal
Burst signal input 5-6 0.25 Vp-p Keying pulse width = 4us,
Oscillator input resistance | 10 270 Q
Oscillator input capaci-
tance 10 pF See note 5
Oscillator outputresistance | 9 200 Q
ACC reference voitage 12 7 \
ACC voltage at correct
phase 14 5.5 \'
ACC voltage with zero o Burst = 0.25Vp—p
burst 14 7.0 \
ACC amplifier output
voltage range 13 | 05 5.0 \ hs < +£200pA
Colour killer
Via pin 14:
Colour off 14 | 6 \
Colour on 14 5.6 v
Via pin 16:
Colour off 16 | 7 \
Colour on 16 5 v
Colour unkill delay 20 ms/uF See note 6

NOTES

1. The demodulators are driven by a chrominance signal of equal amplitude for the (R—Y) and (B—Y) components. The phase of the

(R—Y) chrominance signal equals the phase of the (R—Y) reference signal. The same holds for the (B—Y) signals.
2. As note 1, but with the phase of the (R—Y) reference signal reversed.

3. Colour bar with 75% saturation.

4. The burst amplitude is kept constant by ACC action, but-depends linearly on the keying pulse width.

5. To be established.

6. The delay depends on the value of Cd (see Fig. 2)




FUNCTIONAL DESCRIPTION

Functions listed by pin number.

TDA2522
1. -(B-Y) signal output
2. -(G-Y) signal output (G-Y) signal output
3. -(R-Y) signal output (R-Y) signal output

These outputs are of low impedance from tempera-
ture compensated emitter follower stages that require
external loads of 10kQ. Internal filtering of the colour
difference output signals to give a —3dB bandwidth of
1MHz allows the three signals to be fed directly to the
luminance matrix. The TDA2522 may be AC coupled to
the TDA2530, and the TDA2523 may be used with
direct transistor drive.

4. Negative supply (Ground)
5. Chrominance B —Y input signal

An input signal of approximately 350mV p-p (colour
bars) is required at this pin. The B —Y component of
colour burst must be included with the input chromi-
nance signal.

6. Chrominance R —Y input signal

An input signal of approximately 500mV p-p (colour
bars) is required, including the R—Y colour burst
component.

7. Reference oscillator APC loop filter
8. Reference oscillator APC loop filter

Between pins 7 and 8 are connected the APC loop
low pass filter components. The difference voltage
between these pins is connected internally to the
oscillator reactance stage.

9. Oscillator feedback
10. Oscillator feedback

A series network consisting of the 8. 8MHz crystal
and an adjustable tuning capacitor is connected
between pins 9 and 10. Division from the 8.8MHz
oscillator within the IC produces the 4.4MHz quadrature
reference carriers which are then applied to the
colour demodulators.

11. Positive 12V supply

The maximum voltage must not exceed 14V.
12. ACC hold capacitor

The capacitor connected from this pin to ground is
normally charged to a potential of about 7V.
13. ACC output potential

An output potential varying inversely with the input
colour burst amplitude is available at pin 13. Maximum
ACC gain of the TDA2560 is provided when the ACC
potential from pin 13 of the device is greater than
about 1.4V,

14. ACC hold capacitor

The capacitor connected from this pin to ground is
normally charged to a potential of 5.5V. On mono-
chrome reception the potential will be 7.0V and while
identing it may instantaneously increase to about 8V.
A 100Q resistor may be connected in series with the
capacitor from pin 14, see pin 15.

15. Burst gating and blanking pulse input.

The two-level positive pulse required at this pin is
used for burst gating and flip-flop triggering, at a
sampled level of 7V. A negative going pulse of about
100mV p-p, derived from the colour burst, may be
inspected across a 100Q resistor in series with the
capacitor from pin 14 to ground, should the sandcastle
pulse shape require some adjustment. At a level of about
1.5V the pulse width should be suitable for chroma
blanking.

16. Killer delay capacitor

The value of a capacitor connected from pin 16 to
ground determines the delay of un-killing. By this
means the state of continuous switching of the killer
with marginal signals, may be avoided. Connecting pin
16 to ground unkills the system.

TDA2523
(B-Y) signal output

TDA2522/TDA2523

ABSOLUTE MAXIMUM RATINGS

Supply voltage (pin 1) 14v
Total power dissipation 600mwW
Storage temperature —55°C to +125°C
Operating ambient temperature —10°C to +60°C
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@ PLESSEY

Semiconductors

TDA2530/ TDA2532

TDA2530/2

RGB Matrix Preamplifier (with clamps)

The TDA2530 and TDA2532 are integrated RGB
matrix preamplifiers for colour television receivers,
incorporating a matrix preamplifier (for RGB cathode
drive of the picture tube) with clamping circuits.

This integrated circuit has been designed to be
driven from the TDA2522 synchronous demodulator
and oscillator [C.

The TDA2532 has been designed for use with on-
screen data display systems.

QUICK REFERENCE DATA

B Supply Voltage (pin 9): 12V typ.
B Operating Ambient Temperature Range :
—10 to +60°C
B Luminance Input Resistance (pin 1) :
100kQ min
Bl Colour Difference Input Currents
(pins 2, 4 & 6):
Unclamped 2pA typ.
During Clamping —0.2 to +0.2mA
B Clamping Pulse Input Current (pin 8):
20pA max.

LUMIRANCE INpuT [} 1

~r-vyineut 2 5[ RED SIGNAL FEEDBACK
RED DRNVE ACJUSTMENT (] + 1417 RED SIGNAL QUTPUT
—{6-Y) INPUT ] "1[) GREEN SIGNAL FEEDBACK
GREEM DRIVE ADJUSTMENT (J 121] GREEN SIGNAL OUTPUT
~(8-Y) INPUT (J6 1[] BLUE SIGNAL FEEDBACK
nuu&wmw%} 10]] BLUE SIGNAL OUTPUT
CLAMP PULSE INPUT (]38 9] POSITIVE SuPPLY DP‘G
Fig. 1 Pin connections (top view)
W Gain of RGB Preamplifiers:
0dB typ.
B Gain DC Adjustment Range:
+3dB typ.
M Error Amplifier Gain (Conductance):
20mA/V typ.
M Feedback Input Currents (pins 11, 13 &
15): 2pA typ.
M Output Current Swing (pins 10, 12 & 14):

—4.4t0 +4.4mA

SANDCASTLE OR HORIZONTAL LUMINANCE tY)
PULSE

Q 1

DATA  BLANKING 2y

PULSE DETECTOR

03— R-GAIN PRESET

CLAMP C(ONTROL 1— MATRIX

1 * 4 10 ouTPuT

TRANSISTOR
AMPLIFIER [—1—8~o € l RED

AMPLIFIER

L 05 ren siomar

-,,,,,,_"_'( } i i

[

O G-GAIN PRESET

L +6V

CLAMP ONTROL f— MATRIX

]
! * 12__ 70 oUTPUT
[~0"—" tRansiston

FEER
PRIy S OIFFERENTIAL (GREEN)
AMPLIFIER

0" — Green siat
DBACK
)| 1}

e T F

FEE
1 - 1t -GAIN PRESET

[ eV

AW CONTROL }— ] MATRIX

> 10 ___ 10 QuTPUT
[-——o TRANSISTOR
DIFFERENTIAL (U.U.gs
AMPLIFIER 1

AMPLIFIER

1
f—a—O——— BLUE SIGNAL

{

..._,,."_‘(L

=

T TOA 2530 ONLY
% TOA 2532 ONLY

Fig. 2 TDA2530/2 block diagram
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TDA2530/ TDA2532

ELECTRICAL CHARACTERISTICS

Test Conditions (unless otherwise stated) :
Supply voltage (pin 9) = +12V
Luminance input (pin 1) = 1.5V
Tamb = +25°C
Measurements refer to pin 16
Test circuit Fig. 3

h . . P. value . sa e
Characteristic in Min.| Typ.|Max. Units Conditions
Current consumption 9 50 mA
Luminance input 1
Black level 15 v
Black-to-white input voltage 1.0 Vp-p
Input resistance 100 kQ
Colour Difference Input
Input signals
—(R-Y) 2 1.4 Vp-p
‘—(G~Y) 4 0.82 Vp-p See Note 1
—(B-Y) 6 1.78 Vp-p
Input currents 2,4,6 2 4 HA
Input currents during clamping 2,4,6 +0.2 mA
Clamp Pulse Input for DC Feedback | 8
Clgn’:lping voltage 75 12 v
OFF 0 55 v } See Note 2
Clamping current
ON 1 pA
OFF 30 pA
Feedback Input 11,13,15
DC level during clamping 0.5Ve \)
Gain Adjustment for Colour Drive
Adjustment voltage range 3,57 (o} 10 Vv } See Note 4
Adjustment voltage for nominal gain 3,57 5 v
Nominal gain between colour difference
inputs, luminance input and colour
feedback inputs 11,13, 15 0 dB
Adjustment range of nominal gain 3,57 +3 dB At=AV3,s,7, =+5V
Differential Amplifier
Feedback input current 11,13,15 2 pA
Error amplifier gain 20 mA/V
Output current swing 10,12, 14 +4.4 mA
Integrated load resistance 10,12,14 680 Q See Note 3
Output bias voltage 10,12, 14 8 A" See Note 3 and
applications
information
Data blanking (TDA2532 only) 7 21 \ Pins 10, 12, 14
goto +6V
NOTES

1. The allocation of —(R-Y), —(G-Y) and —(B~Y) signals to pins 2, 4 and 6 respectively, is not mandatory as all three channels are

identical.
2. Switching from clamping ON to OFF occurs at about 6V.

3. The integrated load resistors include series diodes; this means that the resistors can be ignored when V10, V12, V14 > Vg. Under this
condition, external load resistors must be chosen such that the current is nominally 4.4mA. See Fig. 3.
4. The TDA2532 uses pin 7 for data blanking, the gain of one channel is therefore internally preset.

APPLICATIONS INFORMATION
(fig 3)

_The clamping level, Vcu of the video output stages,
with set clamping level potentiometers in their mid-
positions, is given by : R1 R1

Ver=Vo (1 + — ———
cL o (1 + R2 R3 )
The -gain of the video output stages is given by:
Gain =1 + R1 + R1 + R1
R2 R3 R4

184

Attention should be given to earth paths, avoiding
common impedances between the input (decoder) side
and the output stages.

Printed track area connected to the feedback pins
should be kept to a minimum.

To ensure a matched performance of the video out-
put stages, a symmetrical layout of three stages should
be employed.



TDA2530/TDA2532

HIO—P——I

160V

wv SANDCASTLE PULSE
A\ or A, FROM TOA 259173

BLUE CIRCUIT
(AS FOR GREEN]

BLUE

SET CLAMPING LEVEL s
{70 10 170V}

K Jeavar

R-Y

gy ], " ”"Z
G-Y} TDA 2530/2
'—4&

FROM 22n| N
TOA2522

10k
RY
&0k

6k
220K]
=
3
Bk

—

| |E s 3

3 7

5 15

O GREEN
L)

R2 6Bk
12k

“r

7 "
- 2
TOA 2530
oNLY
+1

REQ CIRCUIT
{AS FOR GREEN)

DATA DATA
:?Esgv‘sm BLANKING INPUT

165 10 13} TOA 2532 oMY

L 220 82x79

Vs

Fig. 3 TDA2530/2 applications and test circuit

FUNCTIONAL DESCRIPTION
Functions listed by pin number

1. Luminance signal input.

A 1V black to white positive going luminance input
signal is required. Blanking level should be at 1.5V and
black level at 1.7V
2. —(R--Y) input signal

The input signal is required to be AC coupled from a
low impedance source such as the TDA2522. The
coupling capaeitor also acts as a clamp capacitor for the
TDA2530/2 red output. As the colour difference input
impedance is at least 100kQ, low value coupling
capacitors may be used.

3. Red drive adjustment.

A gain variation of the red channel of at least +3dB
about the nominal, is obtained as the DC potential at
this pin varies by +5V about the nominal of 6V. If no
connection is made to a gain controlling pin the channel
concerned assumes the nominal gain.

4. —(G ~Y) input signal (see pin 2)

5. Green drive adjustment (see pin 3)

6. —(B —Y) input signal (see pin 2)

7. TDA2530: Blue drive adjustment (see pin 3)
TDA2632: Data blanking input.

When this pin is taken above 1V the colour output
signals on pins 10, 12 and 14 are inhibited, the outputs
being clamped to 6V.

8. Clamp pulse input

A positive going line pulse input is required and the
pulse should exceed a threshold DC level set by the
TDA2530/2 of 7.6 V. An input current of about 0.2mA
is required.” A maximum. current of TmA should not
be exceeded. |
9. Positive 12V supply.

10. Blue signal output

11. Blue signal feedback

The signal gain of both the video output stages and
IC amplifier are stabilised by the feedback circuits. DC
clamping is achieved by sampling of the feedback level
during blanking. The black level potentials at the
collectors of the video output stages may be varied
independently by adjustable DC current sources applied
to the feedback input pins. The DC levels at these pins
are such that the feedback resistor and a resistor net-
work between the 12V supply and earth provide a
potential of 6V during blanking.
12. Green signal output
13. Green signal feedback (see pin 11)
14. Red signal output
15. Red signal feedback (see pin 11)
16. Negative supply (earth)

ABSOLUTE MAXIMUM RATINGS

Voltages
Supply voltage (Vs) 15V
Pin1,2,3,4,568&7 OV to Vo
Pin 8 Vs
Pin 10 Vs to Vs + 3V
Pin 12 Viato Vs + 3V
Pin 14 Visto Vg + 3V
Pins 11, 13 and 15 0.3Vs to Vs
Current
Pin 8 1mA
Thermal
Total power dissipation 1w
Storage temperature —b55°C to +125°C

Operating ambient temperature —10°C to +60°C
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@ PLESSEY

Semiconductors

TDA2540/ TDA2541

TDA2540 TDA2541

TELEVISION IF AMPLIFER AND DEMODULATOR
(TDA2540 for NPN tuners, TDA2541 for PNP tuners)

The TDA2540 and TDA2541 are IF amplifier and
demodulator circuits for colour and monochrome
television receivers using NPN and PNP tuners
respectively. The two circuits are in other respects
identical. A VCR switch is incorporated for switching
off the video signal when inserting a VCR playback
signal.

FEATURES

9[] DEMOOULATER TUNING

ANPLIFIER

M Gain-Controlled Wideband Amplifier, DP16
Providing Complete IF Gain - , -
. Synchronous Demodulator Fig. 1 Pin connections (top view)
B White Spot Inverter QUICK REFERENCE DATA
W Video Preamplifier with Noise Protection B Supply Voltage (pin 11): 12V typ.
B DC Controlled AFC .
AGC Circuit with Noise Gati M Supply Current: 50mA typ.
: i A’g&”g‘l’;t‘ t.°‘se ating B IF Input Voltage at f = 38.9MHz
B VCR Switeh pu (pins 1 & 16): 100V RMS typ.
M Video Output Voltage (pin 12): 3V typ.
B IF Voltage Gain Control Range: 64dB typ.
B Signal-to-noise Ratio at Vin = 10mV:
58dB typ.
Il AFC O/P Voitage Swing for
Af = 100kHz (pin 6): 10V min,
it —it i}
2 15 ' 5 DL T
”;L : ™ RerEREnce o i o;;:ur 5 AFC QUTPYT

AHPLIFIER

}

AFC SWITCH

GAN
IF INPUT CONTROLLED
1F AMPUIFIER

SYNCHRONOUS.
DEMODULATOR

VIDEO OUTPUT
viDEo

PRE-AMPLIFIER

11 AT

f

| L

AGC
DETECTOR/NOISE
IMVERTER

TUNER AGC
outeur ¢

WHITE SPOT
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Fig. 2 TDA2540/TDA2541 block diagrams
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TDA2540/ TDA2541

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
Supply voltage (pin 11) = 12V
Tamb = +26°C
Measurements referred to pin 13
Test circuits Figs. 9 & 10

Value
Characteristic Pin Units Conditions
Min. | Typ.| Max.
Supply Current 50 mA
Supply voltage range 11 10.2] 12 138] V
IF input voltage for onset of AGC 1-16 100 150 |uV RMS|f = 38.9 MHz
Differential input impedance 1-16 2//2 kQ// pF
Zero-signal output level 12 5.7 6.0 63 V
Top sync. output level 12 29 3.07 32| Vv
AFC output voltage swing 6 10 11 \ Af = 100kHz
IF voltage control range 64 dB
Signal-to-noise ratio 58 dB Vin = 10mV, See Note 1
Video amplifier 3dB bandwidth 6 MHz
Differential gain 4 10 %
Differential phase 2 10 deg.
Carrier signal at video output 4 30 mV
2nd harmonic of carrier at video
output 20 30 mV
Change of frequency at AFC output
voltage swing of 10V 100 200 kHz
Intermodulation at 1.1 MHz
Blue 46 60 dB
Yellow 46 50 dB See Note 2 and Figs 3 and 4
Intermodulation at 3.3MHz 46 54 dB
AFC switches off at: 6 25| Vv
VCR switches off at 14 11] Vv
White spot inverter threshold 6.6 \
White spot insertion level 4.7 A See Fig 5
Noise inverter threshoid level 18 v
Noise insertion level 3.8 \
Typical tuner AGC output current 4 0 10 mA
Tuner AGC output voltage 4 03] Vv la = 10mA
Tuner AGC output leakage current 4 15 pA Via=3V, V4 =12V
NOTES:
Vout black-to-white
1. SN —m——
Vin at bandwidth = 5MHz
Vout at 4.4MHz
2. Intermodulation at 1.1MHz = 20 log ————
Vout at 1.1MHz
Vout at 4.4MHz
3. Intermodulation at 3.3MHz = 20 log ———
Vout at 3.3MHz
-10dB -32d8
PC
-132d8 -13-2d8 GEMNERATOR
3008 SPECTRUM  _359p SPECTRUN 39 e
FOR FOR
YELLOW BLUE
i Sl o A e

3 13 PL sC o« PC

SC = Sound Carrier level
CC = Chrominance Carrier level
PC = Picture Carrier level
all with respect to top sync. level

+12v

MANUAL GAIN CONTROL:
ADJUSTED FOR BLUE: Vrp.qy = 4V

o
GENERATOR
345 Mz

orlati

Fig. 3 Input conditions for i
= standard colour bar with 75 percent contrast
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Fig. 5 Video output waveform showing white spot and
noise inverter threshold levels

/
7

Vg-13 (V)
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Fig.6 AFC output voltage (pin 5)as a function of frequency

TDA2540/ TDA2541

APPLICATIONS INFORMATION

TUNER TUNING
AGC VOLTAGE

AFC SWITCH

{UNDERSIDE VIEW)

16 15 % 1312 1 10 9
AT T T ]
100
e, 15k
+12v
,;;]”" E‘Dﬂ ;‘lﬂ
VIDEO
QUTPUT

Fig. 9 TDA2540 typical application circuit

v

TUNING
VOLTAGE

AFC SWITCH

2 W
L TDA 2541
\ weyr 3= (UNGERSIDE VIEW)
z il
? . 1on
d \
\ VIDED
OuTPUT
¢
e e Froek Fig. 10 TDA2541 typical application circuit
Fig. 7 Expansion of Fig. 6 -
ABSOLUTE MAXIMUM RATINGS
e Supply voltage 13.8v
80 Tuner AGC voltage 12v
Storage temperature —55°C to +125°C
Operating ambient temperature  —10°C to +60°C
]
a0
z
v
20
20 &0 60 L)
Vi-16
{0¢B = 100pV)

Fig. 8 Signal-to-noise ratio as a function of input voltage
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Semiconductors

TDA2560

TDA2560

LUMINANCE AND CHROMINANCE CONTROL COMBINATION

The TDA2560 is an integrated circuit for use in colour
television receiver decoding systems, and consists of a
luminance amplifier and a chrominance amplifier. The
luminance amplifier has a low input impedance so that
luminance delay line matching is very easy. The
chrominance amplifier has a combined chroma and
burst output, the burst signal amplitude junaffected by
contrast and saturation control.

QUICK REFERENCE DATA
Bl Supply Voltage (pin 8) 12V typ.
B Supply Current 45mA typ.
B Luminance Signal Input Current
(Black-to-White Value)
(pin 14) 0.2mA typ.
Bl Chrominance Input Signal
(pins 2 & 1) 4 to 80 mVp-p

B Luminance Output Signal at
Nominal Contrast (Black-to-White

CHROMA AND BURST 0/P [J6
GATING AND CLAMPING PULSE I/ []7
POSITIVE SUPPLY [] 8

Fig. 1 Pin connections (top view)

FEATURES

Luminance Amplifier

DC Contrast Control

DC Brightness Control

Black Level Clamp

Blanking

Additional Video O/P with +ve Sync.

Value) (pin 10) 3V typ. Chrominance Amplifier
B Chrominance Output Signal at M Gain Control Amplifier
Nominal Contrast and Saturation B Chrominance Gain Control Tracked with
and 1.25Vp-p Burst Output Contrast Control
(pin 6) 2.5Vp-p typ. B Separate DC Saturation and!Contrast
Bl Contrast Control Range >20dB Controls
H Saturation Control Range >20d8B B Direct Delay Line Drive
o 472" % |ofine NN
1 L ..
e [ U
T0A 2560 + outrer suanung 2 N\ e
..U- st 4 L] conman ouace uver g _LJlj
w RATCHRG. TONTROL CLAMPING ™ T
{ —
36 I o [ et T oo I oo )
T‘ aneuirer commast ContRoL i e
T 1 T o reomce
13| 1 ] T~
T

Fig. 2 TDA2560 block disgram 191




TDA2560

ELECTRICAL CHARACTERISTICS

Test Conditions (unless otherwise stated):
Supply voltage (pin 8) = +12V
amo= +25°C
Gain setting resistor, Re, (pin 13) = 2.7kQ
Measurements referred to pin 5
Test circuit Fig. 5

Value
Characteristic Pin Units Conditions
Min. | Typ. | Max.
Supply voltage range 8 10 12 14 \
Supply current 8 45 mA | Load on pin 6 = 1.5kQ
no load on pins 10 and 15
Permitted supply line hum 8 100 mAp—-p
Luminance Amplifier ‘
Input signal current 14 0.2 mA Black-to-white value
Input bias current 14 0.25 mA
Input impedance 14 150 Q Input bias current = 0.25mA
Gain 13 See operating Note 1
Contrast control range 20 dB
Contrast control voltage range | 16 See Fig. 3
Contrast control current 16 8 vA
Black level range 10 1 3 v
Typical brightness control
voltage range 1 1 3 v
Brightness control current 11 20 HA Vi1>4Vv
Black level temperature
stability 0.1 mV/°C
Black level stability when
changing contrast See functional description
(pin 10
Bandwidth (—3dB) 5 MHz | At nominal contrast (Max
contrast setting —3dB)
Output voltage 10 3 \ Black-to-white value
Output to sync separator 15 34 Vp-p | 114 = 0.2mA black-to-white
Black level clamp pulse 7 See Operating Note 2
ON 7 Ve Vv
OFF 5 |V
Blanking pulse 9 See Operating Note 3
ON 25 4.5 For OV on pin 10
OFF 1.5 \')
ON 6 Vs v For 1.5V on pin 10
OFF 45 A"
Chrominance Amplifier See note 1
Input signal 2-1 4 80 | mVp-p
Chrominance output signal
at nominal contrast and
saturation level 6 2 Vp-p | See note 2
Max, chrominance output 6 4.6 v
Bandwidth ( —3dB) 6 MHz
Ratio of burst and
chrominance at nominal
contrast and saturation See Operating Notes 4 and 5
ACC starting voltage 3 1.2 \% See Operating Note 6
ACC range 30 dB
Tracking between luminance
and chrominance with
contrast control +1 dB 10dB control
Saturation control range 20 dB
Saturation control voltage
range 4 See Fig. 4
Gating pulse 7
ON 23 5 \
OFF 1 \Y
Width 8 us
Signal-to-noise ratio 1 46 dB
Phase shift between burst
and chrominance . 5 deg

NOTES: .
1. All figures for the chrominance signals are based on a colour bar signal with 75 per cent saturation : i.e. burst-to-chrominance ratiois 1:2.
2. At a burst signal of 1V peak-to-peak: see also Operating Notes 4 and 5.
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FUNCTIONAL DESCRIPTION

Functions listed by pin number.

1. and 2. Balanced chrominance input signal

This is derived from the chrominance signal bandpass
filter, designed to provide a push-pull input. A signal
amplitude of at least 4mV peak-to-peak is required
between pins 1 and 2. The chrominance amplifier is
stabilized by an external feedback loop from the output
(pin 6) to the input (pins 1 and 2). The required level
at pins 1 and 2 will be 3V.

3. ACC input

A negative-going potential, starting at +1.2V, gives
a 40dB range of ACC. Maximum gain reduction is
achieved at an input voltage of 500mV.

4. Chrominance saturation control

A control range of +6dB to —14dB is provided
over a range of DC potential on pin 4 from +2to +4V.
The saturation control is a linear function of the control
voltage.

5. Negative supply (ground)

6. Chrominance signal output

For nominal settings of saturation and contrast
controls (max. — 6dB for saturation, and max. —3dB
for contrast) both the chroma and burst are available at
this pin, and in the same ratio as at the input pins 1 and
2. The burst signal is not affected by the saturation and
contrast controls. The ACC circuit of the TDA2522 will
hold the colour burst amplitude constant at the input
of the TDA2622. As the PAL delay line is situated here
between the TDA2560 and TDA2522 there may be
some variation of the nominal 1V peak-to-peak burst
output of the TDA2560, according to the tolerances
of the delay line. An external network is required from
pin 6 of the TDA2560 to provide DC negative feedback
in the chroma channel via pins 1 and 2.

7. Burst gating and clamping pulse input

A two-level pulse is required at this pin to be used
for burst gate and black level clamping. The black level
clamp is activated when the pulse level is greater than
7V. The timing of this interval should be such that no
appreciable encroachment occurs into the sync pulse
on picture line periods during normal operation of the
receiver. The burst gate, which switches the gain of the
chroma amplifier to maximum, requires that the input
pulse at pin 7 should be sufficiently wide (at least
8us) at the actuating level of 2.3V.

TDA2560

G (/)
3

? 3
Vi-5(V)

Fig. 4 S.

] of ch, Z amplifier

8. +12V power supply

Correct operation occurs within the range 10 to 14V,
All signal and control levels have a linear dependency on
supply voltage but, in any given receiver design, this
may be restricted due to consideration of tracking
between the power supply variations and picture
contrast and chroma levels.

9. Flyback blanking input waveform

This pin is used for blanking the luminance amplifier.
When the input pulse exceeds the +2.5V level, the
output signal is blanked to a level of about OV. When
the input exceeds a +6V level, a fixed level of about
1.5V is inserted in the output. This level can be used
for clamping purposes.

10. Luminance signal output

An emitter follower provides a low impedance output
signal of 3V black-to-white amplitude at nominal
contrast setting having a black level in the range 1 to
3V. An external emitter load resistor is not required.

The luminance amplitude available for nominal con-
trast may be modified according to the resistor value
from pin 13 to the +12V supply. At an input bias
current lt4 of 0.26mA during black level the amplifier is
compensated so that no black level shift more than 10V
occurs at contrast control. When the input current
deviates from the quoted value the black level shift
amounts to 100mV/mA.

11. Brightness control

The black level at the luminance output (pin 10)
Is identical to the control voltage required at this pin.
A range of black level from 1 to 3V may be obtained.

12. Black level clamp capacitor

13. Luminance gain setting resistor

The gain of the luminance amplifier may be adjusted
by selection of the resistor value from pin 13 to +12V.
Nominal luminance output amplitude is then 3V
black-to-white at pin10 when this resistor is 2.7kQ and
the input current is 0.2mA black-to-white. Maximum
and minimum values of this resistor are 3.9kQ and
1.8kQ.

14. Luminance signal input

A low input impedance in the form of a current sink
is obtained at this pin. Nominal input current is 0.2mA
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TDA2560

black-to-white. The luminance signal may be coupled
to pin 14 via a DC blocking capacitor and, in addition,
a resistor employed to give a DCicurrent into pin 14
at black level of about 0.256mA. Alternatively DC
coupling from a signal source such as the TDA2541
may be employed.

15. Luminance signal output for sync separator
purposes

A luminance signal output with positive-going sync
is available which is not affected by the contrast control
or the value of resistor at pin 13. This voltage is intended
for drive of sync separator circuits. The output amplitude
is 3.4V peak-to-peak when the luminance signal input
is 0.2mA black-to-white.

16. Contrast control

With 3V on this pin the gain of the luminance channel
is such that 0.2mA black-to-white at pin 14 gives a
luminance output on pin 10 of 3V black-to-white. The
nominal value of 2.7k Q is then assumed for the resistor
from pin 13 to the +12V supply. The variation of control
potential at pin 16 from 2 to 4V gives —17 to +3dB
gain variation of the luminance channel. A similar
variation in the chrominance channel occurs in order to
provide correct tracking between the two signals.

LUMINANCE
INPUT SIGNAL

N LUMINANCE

ouTPUT

tav ALC N
ﬂ;l BLACK LEVEL
A Pakp puise

ANO
Rg GATING PULSE

I BLANKING
SE

1
cHROMINANCE] T
INPUT . v
TDA 2560
s
CHROMINANCE
6 AND_BURST

L SIGNAL

12
10k
- %ﬂ_ (2%

v +12V, v, Sok
12%)
39k 39K (%1
'NC

10 SY
SEPARATOR
7

3
Ball

_‘lﬂh =lbn
" *® 470

mn
CONTRAST  SATURATION  BRIGHTNESS

=

Fig. 5 Application and test circuit

ABSOLUTE MAXIMUM RATINGS

Supply voltage 14V
Total power dissipation 930mwW
Storage temperature —55°C to +125°C
Operating ambient temperature  —10°C to +65°C
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OPERATING NOTES

1. The gain of the luminance amplifier can be adjusted.
by setting the gain of the contrast control circuit with
selection of the discrete resistor Re (see Fig. 5). This
circuit configuration has been chosen to reduce the
spread of the gain to a minimum (main cause of spread
is the spread of the ratio of the delay line matching
resistors and the resistor Rg). At Reé = 2.7k Q the
output voltage at nominal contrast (maximum —3dB)
is 3V black-to-white for an input current 0.2mA black-
to-white.

2. The pulse applied to pin 7 is used for gating of the
chrominance amplifier and black level clamping. The
latter function is actuated at a +7V level. The input
pulse must have such an amplitude that the clamping
circuit is active only during the back porch of the
blanking interval. The gating pulse switches the gain of
the chroma amplifier to maximum during the flyback
time, when the pulse rises above 2.3V and switches it
back to normal setting when the pulse falls below 1V.
3. The blanking pulse (pin 9) is used for blanking the
luminance amplifier. When the pulse exceeds the 2.5V
level the output signal is blanked to a level of about
0OV. When the input exceeds a +6V level a fixed level
of typ. +1.5V is inserted in the output signal. This
level can be used for clamping purposes.

4. The chrominance and burst signal are both available
on pin 6. The burst signal is not affected by the contrast
and saturation control and is kept constant by the ACC
circuit of the TDA2522. The output of the delay line
matrix circuit, which is the \input of the TDA2522, is
thus automatically compensated for the insertion
losses. This means that the output signal of the TDA
2560 is determined by the insertion losses of the delay
line. At nominal contrast and saturation setting the
ratio of burst to chrominance signal at the output is
typically indentical to that at the input.

6. Nominal contrast is specified as maximum contrast
—3dB. Nominal saturation is specified as maximum
saturation —6dB.

6. A negative-going control voltage gives a decrease in
gain.
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TDA2590

TDA2590

LINE OSCILLATOR COMBINATION

The TDA2590 is an integrated line oscillator circuit
for colour television receivers using thyristor or tran-
sistor line deflection output stages.

The circuit incorporates a line oscillator which is
based on the threshold switching principle, a line de-

“flection output stage capable of direct drive of thyristor
deflection circuits, phase comparison between the
oscillator voltage and both the sync pulse and line
flyback pulse. Also included on the chip is a switch for
changing the filter characteristic and the gate circuit
when used for VCR.

FEATURES

Coincidence Detector
Sync Separator

Noise Separator
Vertical Sync Separator
Colour Burst Keying
Line Flyback

. Pulse Generator

Output Pulse Phase Shifter
Output Pulse Duration Switching
Sync Gating Pulse Generator
Low Supply Voltage Protection

ABSOLUTE MAXIMUM RATINGS

Voltages

Supply pin 1 (when supplied by the IC)
Supply pin 2

Pin 4

Pin 9

Pin 10

Pin 11

Currents

Pin 2
Pin 3
Pin 4
Pin 6
Pin 7
Pin 11

Power dissipation

Total power dissipation

Temperature

Storage temperature
Operating ambient temperature

13.2v

18V

0V to 13.2v
—6Vto +6V
—6Vto +6V
0Vto 13.2V

400mA peak
400mA peak
1mA peak
10mA peak
10mA peak
2mA peak

800mwW

—55°Cto +125°C
—10°Cto +60°C

Fig. 1 Pin connections (top view}

QUICK REFERENCE DATA

M Supply Voltage (pin 1) 12V typ.
M Supply Current 30mA typ.
M Sync Separator Input (pin 9) 3V p-p typ.
M Pulse Duration Switch Input (pin 4)
att = 6us 9.4V to Vi
att = 14ps + ta OV to 4V
M VCR Switch ON (pin 11) 0OV to 1.5V and
VtoWi
Output signal
M Vertical Sync Pulse (pin 8)

11V p-p (typ.)

M Burst Gating Pulse (pin 7) 11V p-p (typ.)

M Line Drive Pulse (pin 3)

10.5V p-p (typ.)
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TDA2590

+(PIN1; POINT A)

VIDED INPUT

b

+(PIN 1:POINT A)

BURST GATING putse  feps
AND. DURATION 0 UNE
VERTICAL BLANKING /\ LINE_FLYBACK DEFLECTION
YNC PULSE PULSE PULSE :
s Thpis
n n [+t
8 7 6 s ‘ 3
VERTICAL BURST GATING/ PHASE oS PULSE LINE TRIGGER Low SUPPLY
SYNC LINE 8LANKING DETECTOR SeR OURATION PULSE VOLTAGE
ouTPUT PULSE 2 SWITCH OUTPUT STAGE | PROTECTION
VERTICAL TRIGGER
SYNC TOA 2590 PULSE
SEPARATOR GENERATOR
v !
sV
i GATE MODE GATE SYNC GATING
AGsAvEr swirech [} is-v-o PuLse
GENERATOR
s } I }5 I
SYNC COINCIDENCE TIME PHASE
SEPARATOR/ p—a— SE;‘AU’;:snR DETECTOR —— CONSTANT DETECTOR VIOHL‘YVA:'; b= OSCILLATOR
NOISE GATE 3 SWITCH 1 L
9 10 n ”? 13 1w [ns
' }_‘
FREQUENCY
- -
A P

L

SHORT-CIRCUIT
FOR tg ADJUST

+ (PIN 1, POINT A)

Fig. 2 TDA2590 block diagram

LINE ORIVE PULSE
TYP tpt+ihps I

V16 < LY

Lp 45-T5ps

LINE DRIVE PULSE
6ys

FLYBACK PULSE

VE-16> 94V

td_0-15ps

3

T
TYPICALY 12035

SYNC PULSE

19-33ps

v

BURST/ BLANKING

PULSE
(SANDCASTLE}

58-Thys

L

10- 28ps

25-35V
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TDA2590

ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated) :
Supply voltage, Vi = 12V
Tamb = +25°C
Refer to timing diagram, Fig. 3 and Application circuit, Fig. 4
Voltages are referred to pin 6

Ch P Value Units Conditi
teristi in ni onditions
aracteristic Min. | Typ. | Max.

Sync separator 9
Input switching voitage 08 \
Input keying current 5 100 | wA
Input blocking current 1 A Vg = —5V
Input switching current 5 | A
Noise separator 10
Input switching voltage 14 \
Input keying current 5 100 | pA
Input switching current 150 wA
Input blocking current 1 pA Vig= —58V
Line flyback pulse 6
Input current 10 BA
Input switching voltage 14 \
Input limiting voltage —0.7 +14 ]|V
Input resistance 400 Q
Pulse duration switch 4
Input voltage 9.4 Vi \ t=6us
Input current 200 vA
Input voltage (0] 40|V t=14ps +t4
Input current 200 A
Input voltage 5.4 65|V t=0Vs=0
Input current (input open) 0 pA See note 1
‘VCR switch 11
Input voltage (typical range) 0 15|V See note 2
9 Vi \
Input current 200 pA Vi1 =0Vto1.5V
Output current 1 2 |mA Vi1 =9Vto V1

Vertical sync pulse (positive going) 8

Output voltage 10 1" Vp-p
Output resistance 2 kQ
Burst gating pulse (positive-going) 7
Output voltage 10 1 Vp-p
Output resistance 400 Q
Blanking pulse 7
Output voltage (typical range) 25 35| Vp-p
Output resistance . 400 Q
Line drive pulse (positive going) 3
Output voltage 105 Vp-p
Output current (average value) 100 mA
Output resistance for leading edge
of line pulse 25 Q
Output resistance for trailing edge
of line pulse 20 Q
Oscillator 14 :
Threshold voltage low level 44 '
Threshold voltage high level 7.6 Vv
Discharge current 047 mA
Phase comparison (@1: sync
pulse/oscillator) 13
Control voltage range (typ) 38 82|V
Control current 1.9 21 2.3 | mAp—p
Output blocking current 1 A Viz=4Vto 8V
Output resistance High (see note 3) Viz=4Vto 8V
Low (see note 4) Vi3 <3.8Vor > 8.2V
Time constant switch 12
Output voltage 6 v
Output current 1 mA
Output resistance 100 Q Vi1 =25Vto 7V
60 kQ Vi1 <1.5Vor >9V
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TDA2590

ELECTRICAL CHARACTERISTICS (Contd.)

Characteristi Pi Value Unit Conditions
ar. ristic in nits
acte Min. | Typ.| Max.
Coincidence detector (@3) 1
Output voltage typical range 0.5 6 |V
Output current :
without coincidence 01 mAp-p|
with coincidence 0.5 mAp-—p|
Phase comparison (92: oscillator/
line flyback pulse) 5
Control voltage range (typ) 5.4 76| V
Control current 1 mAp-p
Output resistance High (see note 3) Vs =5.4Vto 7.6V
8 kQ Vs <5.4Vor>7.6V
Input current at blocked phase
detector 5 | A Vs =5.4Vto 7.6V
Applications (see Fig. 4) 9
Sync separator
Input voltage (negative video signal) 1 3 7 |Vp-p
Input keying current range 5 100 |pA
Noise gating 10
Input voltage 1 3 7 |Vp-p
Input keying current range 5 100 |pA
Superimposed noise volitage 7 {Vp-p
Vertical sync pulse separator
Delay between leading edge of input
and output signal, ton 12 Hs
Delay between trailing edge of input
and output signal, toff ton us
Output voltage 8 1 Vp-p
Output resistance 8 2 kQ
Oscillator
Frequency : free running 16.625| kHz C1a=4.7nF, R15 = 10kQ
Spread of frequency, Afo/fo +5 % See note 5
Frequency control
sensitivity, Afo/Al1s 31 Hz/pA
Adjustment range of
network in Fig. 2 +10 %
Influence of supply voltage
on frequency  Afo/fo
e e +0.05 See note 5,Vi =12V
AV/Vnom
Change of frequency when
V1 drops to 5V +10 |% See note 5
Temperature coefficient of
oscillator frequency per °C +10+4
Phase comparison (@1: sync
pulse/oscillator)
Control sensitivity 2 kHz/us
Catching and holding range
(82kQ between pins 13 and 15) +780 Hz R13-15 = 82kQ
Spread of catching and holding range +10 % See note 5
Phase comparison (0:2: oscillator/
line flyback pulse)
Permissible delay between leading
edge of output pulse and leading
edge of flyback pulse, Atd 0 15 |us
Static control error, td/td 0.2 |%
Overall phase relation See Note 6
Phase relation betweenr middle of
sync pulse and the middle of the
flyback pulse, t 2.6 us
Tolerance of phase relation At 0.7 |us
Adjustment sensitivity of
overall phase relation 5
caused by : adjustment voltage
AVs/ At 0.1 V/us
adjustment current,
Als/ At 30 pA/ps




TDA2590

ELECTRICAL CHARACTERISTICS (Contd.)

Ch P Value Unit: Condit
aracteristic in nits onditions
ert Min,| Typ. | Max.

Burst gating pulse
Phase relation between middle of
sync pulse at the input and the
trailing edge of the burst gating
pulse 7 5.8 6.6 7.4 us At 7V level
Phase relation between middle of
sync pulse at the input and the V=7V
leading edge of the burst gating
pulse
Line drive pulse
Output pulse duration, t, for thyristor O/P
Output pulse duration, tp for transistor O/P
Supply voltage for switching
off the output pulse
Internal gating pulse
Pulse duration 7.5 us

1.0 1.9 28 us At 7V level

45 6.0 7.5 us Vi >9.4V
14 +ta us Vs <4V, see note 7

wWww

-
A~
<

NOTES

May also be left unconnected

VCR ‘on’ is normally achieved by connecting pins 11, via the VCR switch, to either ground or V1

Current source

Emitter follower

Excluding external component tolerances

The adjustment of the overall phase relation and consequently the leading edge of the output pulse occurs automatically by phase
detector 2 (see Fig. 2)

td = switch-off delay of line output stage.

SOBWN

N

PULSE
DURATION 9

LINE FLYBACK
T0 LINE
S0V DEFLECTION
BURST GATING
AND_BLANKING
PULSE

Ny —
"—_rl_
e
VERTICAL

SYNC PULSE
ny.
[]

! .
t=6ps OR
t=eps +1g

VIDEO INPUT

oilp

I;mv

+
{PIN 1}

1,
VR L
tOR TO PIN 1) T

. o

Fig. 4 Application and test circuit
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TDA2591/TDA2593

@QI.ESSEY

TDA2591/3

LINE OSCILLATOR COMBINATION

The TDA2591 and TDA2593 are integrated line
oscillator circuits for colour television receivers using
thyristor or transistor line deflection output stages.

The circuits incorporate a line oscillator which is
based on the threshold switching principle, a line de-
flection output stage capable of direct drive of thyristor
deflection circuits, phase comparison between the
oscillator voltage and both the sync puise and line
flyback pulse. Also included on the chip is a switch for
changing the filter characteristic and the gate circuit

16 ] GROYND

15]] OSC. FREQ. CONTROL
1411 DECOUPLING

[] PHASE COMPARISON

1211 TIME CONSTANT SWITCH
n[] VER SWITCH

0[] NGISE SEPARATOR VP

LINE FLYBACK PULSE [J6
BURST GATING AND BLANKING PULSE [] 7

When used for VCR VERTICAL SYNC.PULSE [J8 9] SYNC. SEPARATOR /P DP16
The TDA2593 generates a sandcastle pulse (at pin 3 . . .

7) suitable for use with the TDA2532, Fig.1 Pin connections (top view)

FEATURES QUICK REFERENCE DATA

B Coincidence Detector W Supply Voltage (pin 1) 12V typ.

B Sync Separator M Supply Current 30mA typ.

M Noise Separator W Sync Separator Input (pin 9) 3V p-p typ.

B \Vertical Sync Separator B Pulse Duration Switch Input (pin 4)

M Colour Burst Keying att = 7us 9.4V to V1

B Line Flyback att = 14ps + ta 0V to 4V
Pulse Generator B VCR Switch ON (pin 11) 0V to 1.5V ar\l/d

B Output Pulse Phase Shifter Output signal Vio Vs

B Output Pulse Duration Switching

B Sync Gating Pulse Generator B Vertical Sync Pulse (pin 8) -

B Low Supply Voltage Protection 11V p-p (typ.)

ABSOLUTE MAXIMUM RATINGS

B Burst Gating Pulse (pin 7) 11V p-p (typ.)
M Line Drive Pulse (pin 3) 10.5V p-p (typ.)

Voltages
Supply pin 1 (when supplied by the IC) 13.2v
Supply pin 2 18V
Pin 4 0V to 13.2V
Pin 9 —6V to +6V
Pin 10 —6V to +6V
Pin 11 0OV to 13.2V
Currents
::: % 2ggm2 gggt }650mA thyristor drive only
Pin 4 1mA peak
Pin 6 10mA peak
Pin 7 10mA peak
Pin 11 2mA peak
Power dissipation
Total power dissipation 800mwW

Temperature

Storage temperature
Operating ambient temperature

—556°Cto +125°C
—10°C to +60°C
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TDA2591/ TDA2593
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Fig. 2 TDA2591/3 block diagram
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TDA2591/TDA2593

ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Supply voltage, Vi = 12V
Tamb = +25°C
Refer to timing diagram, Fig. 3 and Application circuit, Fig. 4
Voltages are referred to pin 6

Value
Characteristic Pin - Units Conditions
Min. | Typ. | Max.
Sync separator 9
Input switching voltage 0.8 A\
fnput keying current 5 100 A
Input blocking current 1 A Vo = —BV
Input switching current 5 A
Noise separator 10
Input switching voltage 1.4 \
Input keying current 5 100 pA
Input switching current 150 pA
Input blocking current 1 bA Vio= —5bV
Line flyback pulse 6
Input current 10 HA
Input switching voltage 14 \
Input [imiting voltage —0.7 +14 |V
Input resistance 400 Q
Pulse duration switch 4
Input voltage 9.4 Vi \Y t=T7ps
Input current 200 HA
Input voltage (] 40|V t=14ps +t4
Input current 200 A
Input voltage 5.4 6.5{V t=0Vi=0
Input current (input open) 0 A See note 1
VCR Switching 1
Input voltage (typical range) 0 v 15|V See note 2
9 (] v
Input current 200 pA Vi1 =0Vto 1.5V
Output current 1 2 | mA Vi1=9Vto Vi
Vertical sync pulse (positive going) 8
Output voltage 10 1 Vp-p
Output resistance 2 kQ
Burst gating pulse (positive-going) 7
Output voltage 10 1 Vp—p
Output resistance 400 Q
Blanking pulse 7
Output voltage (typical range) 2591 25 3.5| Vp-p
Output voitage (typical range) 2593 4.0 5.0| Vp—p
Output resistance 400 Q
Line drive pulse (positive going) 3
Output voltage : 10.5 Vp—p
Output current (average value) 100 mA
Output resistance for leading edge
of line pulse 25 Q
Output resistance for trailing edge
of line pulse 20 Q
Oscillator 14
Threshold voltage low level 44 \
Threshold voitage high level 7.6 \
Discharge current 0.47 mA
Phase comparison (@1: sync
pulse/oscillator) 13
Control voltage range (typ) 3.8 82|V
Control current 1.9 21 2.3 | mAp—p
Output blocking current 1 A Vi3 = 4Vto 8V
Output resistance High (see note 3) Viz=4Vto8V
Low (see note 4) Vi3 <3.8Vor >8.2V
Time constant switch 12
Output voltage 6 \
Output current 1 mA
Output resistance 100 Q Vi1 =256Vto7V
60 kQ Vi1 <1.5Vor >9V
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TDA2591/ TDA2593

ELECTRICAL CHARACTERISTICS (Contd.)

Conditions

Ch isti Pi Value Unit:
aracteristic in nits
Min.| Typ.| Max.
Coincidence detector (©3) 11
Output voltage typical range 0.5 6 |V

Output current ;

without coincidence 0.1 mAp—p|
with coincidence 0.5 mAp—p|
Phase comparison (@2: oscillator/
line flyback pulse) 5
Control voltage range (typ) 5.4 76| V
Control current 1 mAp—p
Output resistance High (see note 3)
8 kQ
Input current at blocked phase
detector 5 | bA
Applications (see Fig. 4) 9
Sync separator
Input voltage (negative!video signal): 1 3 7 |Vp-p
Input keying current range 5 100 luA
Noise gating 10
Input voltage 1 3 7 |Vp-p
Input keying current range 5 100 pA

Superimposed noise voltage 7 |Vp—p
Vertical sync pulse separator
Delay between leading edge of input

and output signal, ton 12 us
Delay between trailing edge of input

and output signal, tost ton us
Output voltage 8 1 Vp—-p
Output resistance 8 2 kQ

Oscillator

Frequency : free running 15.625 kHz
Spread of frequency, Afo/fo +5 %
Frequency control

sensitivity, Afo/Alis 31 Hz/pA
Adjustment range of

network in Fig. 2 +10 %

Influence of supply voltage
on frequency Afo/fo

AV/Vnom

Change of frequency when
Vi1 drops to 5V +10 |%

Temperature coefficient of
oscillator frequency per °C +10-4

Phase comparison (91: sync
pulse/oscillator)

Control sensitivity 2 kHz/us

Catching and holding range
(82k(} between pins 13 and 15) +780 Hz

Spread of catching and holding range +10 %

Phase comparison (92: oscillator/
line flyback pulse)

Permissible delay between leading
edge of output pulse and leading
edge of flyback pulse, Atd 0 15 |us

Static control error, td/td 0.2 |%

Overall phase relation See Note 6

Phase relation betweer middie of
sync pulse and the middle of the
flyback puise, t 2.6 us

Tolerance of phase relation At 0.7 {us

+0.05

Adjustment sensitivity of .
overall phase relation 5
caused by : adjustment voltage

AVs/ At 0.1 V/us
adjustment current,
Als/ At 30 wA/us

Vs = 5.4V t0 7.6V
Vs <5.4Vor > 7.6V

Vs = 5.4Vto 7.6V

Ci4=4.7nF, R15s = 10kQ
See note 5

See note 5Vi =12V

See note 5

R13-15 = 82kQ
See note 5
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TDA2591/ TDA2593

ELECTRICAL CHARACTERISTICS (Contd.)

) Value 3 N
Characteristic Pin - Units Conditions
Min.| Typ. | Max.
Burst gating pulse
Pulse width 7 3.7 40| 43 us At 7V level
Phase relation between middle of
sync pulse at the input and the V=7V
leading edge of the burst gating
pulse 7 215 | 2.65] 3.15 1] At 7V level
Line drive pulse
Output pulse duration, t, 3 5.5 70| 85 Hs Vs >9.4V
3 14 +t4 Hs V4 <4V, see note 7
Supply voltage for switching
off the output pulse 1 4 \
Internal gating pulse
Pulse duration 7.5 us
NOTES
1. May also be left unconnected )
2. VCR ‘on’ is normally achieved by connecting pins 11, via the VCR switch, to either ground or V1
3. Current source
4. Emitter follower
5. Excluding external component tolerances
6. The adjustment of the overall phase relation and consequently the leading edge of the output pulse occurs automatically by phase
detector 2 (See Fig. 2)
7. td = switch-off delay of line output stage.

+IPIN 1}

PULSE
DURATION £

LINE FLYBALK
PULSE

S0V
BURST GATING
AND_BLANKING
PULSE

.

0 LINE
DEFLECTION

=
t=bps OR
. t=tips +tg
0=
+12v
sy
VERTICAL
SYNC PULSE

T~

10
(1001

VIDEG INPUT

oLty

,;mn

+
(PINT) ¥2k

o1y | (33
VR -
10R T0 PIN 1) T

T 068,
1717/7*7; ’

Fig. 4 Application and test circuit
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TDA9503

w plESSEv ADVANCE INFORMATION

Semiconductors

Advance information is issued to advise Customers of new additions to the Plesser Semiconductors range which, nevertheless, still
have ‘pre-production’ status. Details given may, therefore, change without notice although we would expect this performance data to
be rep tative of ‘full production’ status product in most cases. Please contact your local Plessey Semiconductors Sales Office
for details of current status.

TDA9503

LINE CIRCUIT FOR TV RECEIVERS

The TDA9503 is a monolithic integrated circuit for pulse
separation and lilr:: synchronisation in TV receivers. The
output stage of the TDA9503 (see Fig.2) supplies signals A\
suitable for driving transistor line outpgt stages. 9 s s wpue il

An advanced version of the well-known type TBAG50, BrTERALLY conmecteD [ 12 151] UNE FREOUENCY CAPACITOR
the TDA9503 comprises the sync. separator with internal TDA9503 ADNSTHENT
noise suppression, the frame pulse integrator, the phase oo s b
comparator, a switching stage for automatic changeover of +veswenr [l 13{] OUTRUT PULSE SHAPER
noise immunity and change of the siope of the phase con- somstPuse outeuT (s 12} Prase comPARATOR ADUUST
trol circuit, the line oscillator with frequency range limiter, a
high-gain phase control circuit, a stage for generating the voeowewt [ 1] e Ak T
burst gate pulse in colour TV receivers, an undervoltage ST seParaTeR 7 0[] CONCIOENCE STAGE ADWUST
protection circuit and the output stage.

Due to the!large scale of integration, or few external e e our (fo o} v swm
components are needed. The IC delivers prepared frame DP16
sync. pulses for triggering the frame oscillator. The phase
comparator may be switched for video recording operation. Fig.1 Pin connections (top view)

A terminal (pin 14) for phase correction with the aid of the
frame parabola is provided.

I v . AL

W ol

o33 : -

N
L2 2 ,
| |
= = E1)
l — 1
: 1 - m—
# L T |
5 1 o =
i e . i ————- - —— 0T —

o J T -

: [

Fig.2 TDA9503 block diagram and test circuit
‘ 207



TDA9503
ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):

V.= 12V, f, = 15625Hz, T, = 25°C in the test circuit Fig.2.

Value
Characteristic Symbol Win. | Typ. | Max. Units| Conditions
Supply voltage V. 9 13 V | Pin 7 unloaded
Current consumption le — 38 45 mA
Pin7
Amplitude of sync signal v, 9 — — \
Output resistance (high level) Raz - 500 | — Q
Threshold for frame pulses occurring at Pin 8 Vo - 2 — \
Pin8
Amplitude of the frame sync pulses Ve 10 - — V [1g=%22mA
Output resistance Rag — — 100 Q
Frame puise duration ts 150 — 350 us | Pin 7 unloaded
ts 300 - 650 us | Pin7 connected
to ground via
1.2k/0.33uF
Delay between leading edge of frame sync pulse
at Pin 6 and output signal at Pin 8 tyg - 11 - us | Pin 7 unloaded
tve - 40 - us | Pin 7 connected
to ground via
1.2kQI10.33F
Pins2and 3
Output transistor saturation voltage Va — — 0.5 V |220Q from Pin 3
to+12V
Output pulse duration ts 235] 26 | 285 | us |SeeFig.3
Pin§
Burst gate pulse amplitude Vsg 10 — — V | SeeFig.3
Phase shift between centre of sync pulse and
leading edge of burst gate pulse ts1 215 265)| 3.15 | ps
Burst gate pulse duration ts 37 4 43 us
Line blanking pulse amplitude Vsz 4 4.5 5 V | SeeFig.3
Oscillator frequency s 15625 + 800 Hz |C15/1=10nF,
R16/1=5.1kQ
Frequency pull-in and holding range +Af 650 — | 1200| Hz
Slope of phase control loop i 100 —_ - —
tSR
Slope of the phase comparator I0op f —_ 2 —  |kHZ/us|
tsr
Phase shift between sync pulse of the video signal
and the line flyback pulse tsa 21| 26| 31 ps | ty=5us -
(see Fig.3)
RECOMMENDED OPERATING CONDITIONS
Symbol Min. Typ. Max. Unit
Supply voltage V, — 12 — Vv
Input current during sync pulse lg 15 — 100 A
Video signal input Vs 1 3 6 Voo
Input switching current for internal noise suppression lgs 0.5 — — mA
Input current during line flyback pulse (™ 0.1 — 2 mA
Switching current for VCR operation lg 2 — - mA
Input current (e.g. for frame parabola) b -50 - 50 A
Ambient operating temp. range Ta 0 - 60 °C
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OPERATING NOTES

The sync separator separates the synchronising pulses
from the composite colour video signal. The noise inverter
circuit, which needs no extenal components, and an in-
temal gate circuit free the sync signal from distortion.

The frame sync pulse is obtained by intemal integration
and limitation of the sync signal, and is available at pin 8.
The typical delay time between the ieading edge of the
frame sync pulses at pin 6 and the output signal at pin 8
amounts to 11us. This time can be enl by means of an
external RC combination connected to pin 7, which inte-
grates the separated frame sync pulses, before they are
given to the input of the following threshold switch. The
latter has a threshold of 2V.

The frequency of the line oscillator is determined by a
10nF Styroflex capacitor at pin 15 which is charged and
discharged periodically by two intemal cument sources.
The extermnal resistor at pin 16 defines the charging current
and consequently in conjunction with the oscillator capa-
citor the line frequency.

The phase comparator compares the sawtooth voltage
of the oscillator with the line sync pulse. Simultaneously an
AFC voltage is generated which influences the oscillator
frequency. A frequency range limiter restricts the fre-
quency holding range.

The oscillator sawtooth voltage, which is in a fixed ratio
to the line sync pulses, is compared with the line flyback
pulse in the phase control circuit, in this way compensat-
ing all drift of delay times in driver and line output stage.
The normal phase position is obtained if pin 14 is open-
circuit. Any phase displacement can be corrected by a
cumrent or voltage fed into pin 14. The duration of the out-
put puise is thereby not influenced.

The burst gate pulse is derived from the sawtooth volt-

TDA9503

age of the line oscillator and therefore via the phase
comparator synchronised with the line sync pulses of the
colour video signal.

The switching stage has different functions. When the
two signals supplied by the sync separator and the phase
control circuit respectively are in synchronism a saturated
transistor is in parallel with the integrated 2k resistor at
pin 10. Thus the time constant of the filter network at pin 12
increases and consequently reduces the pull-in range of
the phase comparator circuit for the synchronised state.
This arrangement ensures distrubance-free operation.
Moreover, because the intemal noise suppression and the
internal gate circuit in synchronised operation are effective,
the noise limitation is improved.

For video recording operation the automatic switchover
can be blocked by a positive current fed into pin 9, e.g. viaa
resistor connected to pin 4. This reduces the time constant
at pin 12 and increases the control current of the phase
comparator thus steepening the static slope of the phase
comparator which gives optimised matching in video re-
cording operation.

The output transistor of the TDAS503 is operated in
common emitter configuration. its output current is limited
to 50mA by the pull-up resistor between pin 3 and the
supply voltage. This cument serves for driving the line
deflection driver transistor.

If the supply voltage goes down (e.g. by switching off
the mains) a built-in protection circuit ensures defined line
frequency pulses down to V,= 4V and shuts off when V,
falls below 4V, thus preventing pulses of undefined dura-
tion and frequency. Conversely, if the supply voltage rises,
pulses defined in duration and frequency will appear at the
output pin as soon as V, reaches 45V. In the range
between V, = 4.5V and full supply voltage the shape and
frequency of the output pulses are practically constant.
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Fig.3 Phase relations
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TDA9503
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Fig.4 Operating circuit
ABSOLUTE MAXIMUM RATINGS
Symbol Value Unit
Supply voltage V, 14 \"
Input voltage Ve -6 v
Output voitages V, 20 v
Output currents Is -20 mA
E3N 20 mA
Iy 50 mA
Input currents l4y 5 mA
lg 5 mA
Operating temperature range Ta ~10to +60 °C
Storage temperature range Ts '| -55t0+125 °C
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Plessey Semiconductors, 4849 N. Scott Street, Suite 121, Schiller Park, lllinois 60176 USA. Tel: 321 678 3280/3281
Twx: 910 227 0794
Plessey Semiconductors, 89 Marcus Bivd., Hauppauge, N.Y., 11787 USA. Tel: 516 273 3060 Twx: 96 1419
Plessey Semiconductors, 7094 Peachtree Industrial Bivd., Suite 295, Norcross, GA 30071 USA. Tel: 404 447 6910
Twx: 70 7309
Plessey Semiconductors, 710 Lakeway, Suite 265, Sunnyvale, CA 94086 USA. Tel: 408 245 9890

SOUTH AFRICA Plessey South Africa Ltd., Forum Building, Struben Street, P.O. Box 2416, Pretoria 0001, Transvaal. Tel: 34511
Tx: 53 0277

SPAIN The Plessey Company Ltd., Martires de Alcala 4-3, Madrid 8. Tel: 248 12 18/248 38 82 Tx: 42701

SWEDEN Svenska Plessey AB, Alstromergaten 39, Box 49023, 100 28 Stockhoim. Tel: 08 235540 Tx: 10558

SWITZERLAND Plessey Verkaufs AG, Glattalstrasse 18, CH-8052 Zurich. Tel: 50 36 55 Tx: 11963

UNITED KINGDOM Plessey Semiconductors Ltd., Crowdy's Hill Estate, Kembrey Street, Swindon, Wiltshire SN2 6BA
Tel: (0793) 694994 Tx: 449637

WEST GERMANY Plessey GmbH, Altheimer Eck 10, 8000 Munchen 2. Tel: 089 23 62 1 Tx: 5 215322

Agents

AUSTRALIA Plessey Australia Pty Ltd., P.O. Box 2, Christina Road, Villawood, New South Wales 2163. Tel: Sydney 720133
Tx: AA20384

AUSTRIA Plessey GesmbH, R 25, A-1011 Wien. Tel: 63 45 75Tx: 75963

CYPRUS Eltrom Electronics Ltd., Poly Electronic Services Ltd., P.O. Box 5393, Nicosia. Tel: 61088

GREECE Piessey Company Ltd., Hadjigianni Mexi 2, Athens. Tel: 21 724 3000 Tx: 219251
M , Rep ons & Exportations, P.O. Box 181, Piraeus. Tel: 4172597 Tx: 213835 LHGR

INDIA Semiconductors Ltd., Ador Houss, 6, K. Dubash Marg., Bombay 400 023. Tel: 245119 & 245170 Tx: 011-2781
Semiconductors Ltd., Unity Buildings, J.C. Road, Bangalore 580-001. Tel: 52072 & 578739
Semiconductors Ltd., 513, Ashoka Estate, 24, Barakhamba Road, Nf w Delhi — 110001. Tel: 44879 Tx: 31 3369

JAPAN Cornes & Company Ltd., Maruzen Building, 2 Chome Nishihonmashi-Dori, C.P.0O. Box 158, Tokyo 100-91. Tel: 272 5771
Tx: 24874
Cornes & Company Ltd., 13-40 1 Chome Nishihonmashi, Nishi-Ku, Osaka 550. Tel: 532 1012 Tx: 525-4496

HONG KONG YES Products Ltd., Block E, 15/F Golden Bear Industrial Centre, 66-82 Chaiwan Kok Street, Tsuen Wan, N.T., Hong Kong.
Tel: 12-444241-6 Tx: 36590

KOREA Young O Ind Co. Ltd., 4th Floor, Sae Woo Building, 1-499 Yoido-Dong, Yungdungpo-Ku, Seoul. Tel: 782 1707 Tx: 28371

NEW ZEALAND Plessey New Zealand Ltd., Ratanui, Henderson, Aucktand 8. Tel: 64189 Tx: NZ2851

SINGAPORE Electronics Trading Co. (Pte) Ltd., 66/66a Upper Serangoon Road, Singapore 1334. Tel: 293871 Tx: 22088

TAIWAN Artistex Internationat Inc., Express Trade Building 3rd Fioor, 56 Nanking Road East, Section 4 Tapei 105, (P.O. Box 59253,
Taipei 100) Taiwan, Republic of China. Tel: 7526330 Tx: 24022 SPDCARE

THAILAND Plessey Thailand, Rama Mansion 47, Sukh it Soi 12, Bangkok 11. Tel: 2526621 Tx: CHAVALIT TH2747

TURKEY Turkelek Elektronik Co. Ltd., Ataturk Boulevard 169, Ankara. Tel: 18 94 83 Tx: 42120 TRKL TR
Turkelek Elektronik Co. Ltd., Kemeralti CD Tophane Ishani 406, Tophane, Istanbul. Tel: 43 40 46
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Distributors

BELGIUM Matadex, Ch de Br lles 214, Brussels 1190. Tel: 02 3450279 Tx: 24093

FRANCE Mateleco, 36 Rue Guy Moquet, 92240 Malakoff, Paris. Tet: 657 70 65

IRELAND Electronic Manufacturing Co., 3B Avonbeg Industrial Estate, Long Mile Road, Dublin 12. Tel: 001 521242 Tx: 31125

INDIA Semiconductors Ltd., Ador House, 6, K. Dubash Marg., Bombay 400 023. Tet: 245119 & 245170 Tx: 011-2781

ITALY Melchioni, Via P. Colletta 39, 20135 Milan. Tel: 5794 Tx: 320321

NETHERLANDS Malchus Electronica BV, Fokkerstraat 511/513, 3125 BD, Schiedam. Tel: 010 373777

NEW ZEALAND Professional Electronics Ltd., P.O. Box 31-143, Auckland. Tel: 493 029 Tx: 21084

SCANDINAVIA

Denmark Scansupply, Nannasgade 18-20, DK-2200 Copenhagen. Tel: 45 1 83 50 90 Tx: 19037

Finland Oy Ferrado AB, P.O. Box 54, Valimontie 1, SF-00380 Helsinki 38. Tel: 90 55 00 02 Tx: 122214

Norway Skandinavisk Elektronikk A/S, Ostre Aker Vei 99, Veitvet, Oslo 5. Tel: 22 15 00 90 Tx: 11963

Sweden Fertronic AB, Box 56, 161 Bromma. Tel: 08-25-2610

UNITED KINGDOM Celdis-SDS 37-39 Loverock Road, Reading, Berks RG3 1ED. Tel: 0734 582211/585171 Tx: 848370
Gothic Electronic Components, Beacon House, Hampton Street, Birmingham B19 3LP. Tel: 021 236 8541 Tx: 338731
Quarndon Ltd., Slack Lane, Derby DE3 3ED. Tel: 0332 32651 Tx: 37163
Semiconductor Specialists (UK) Ltd., Carroll House, 159 High Street, West Drayton, Middiesex UB7 7QN. Tel: 08954 45522
Tx: 21958
*Best Electronics (Slough) Ltd., Unit 4, Farnburn Avenue, Slough, Bucks SL1 4XU Tel: 0753 31700 and 0753 39322 Tx: 848692

UNITED STATES OF AMERICA .

California Plessey Semiconductors, Irvine. Tel: 714 540 9979

Maryland Applied Engineering Consultants, Beltsville. Tel: 301 937 8321

New York Plainview Electronic Supply Corp., Plainview. Tel: 516 822 5357

Texas Patco Supply, Arlington. Tel: 817 649 8981

WEST GERMANY Nordelektronik GmbH KG, Harksheider Weg 238-240, 2085 Quickborn. Tel: 04106/4031 Tx: 02 14299
Halbleiter-Spezialvertrieb, Carroll & Co. GmbH, Burnitzstrasse 34, 6000 Frankfurt/M-70. Tel: 0611/638041-42 Tx: 04 11650
Astronic GmbH & Co. KG, Winzererstrasse 47D, 8000 Munchen 40. Tel: 089/304011Tx: 05 216 187
N ller GmbH, Esch 2, 8021 Tau b. Munchen. Tel: 089/61181 Tx: 05 22106
A ics GmbH, Stadter Str. 55a, 7253 Renningen 1. Tel: 07159/6019Tx: 07-24708

*T.V. circuits only
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Semiconductors

Plessey Semiconductors Limited,

Crowdy’s Hill Estate, Kembrey Street,

Swindon, Wiltshire, SN2 6BA,
United Kingdom.
Tel:(0793) 694994 Telex:449637
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