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DATA HANDBOOK SYSTEM

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

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

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

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

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

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

December 1972



ELECTRON TUBES (BLUE SERIES)

This series consists of the following parts, issued on the dates indicated.

Part 1a Transmitting tubes for communications
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Part 1b

Part 2
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Part 7
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and Tubes for rf. heating
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Tubes for rf. heating
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T.V. Picture tubes

May 1973

April 1973

May 1973

February 1972

March 1972

June 1972

July 1972

September 1972

Radiation counter tubes
Semiconductor radiation detectors
Neutron generator tubes

Photo diodes

October 1972
Thyratrons
ignitrons
Industrial rectifying tubes
High-voltage rectifying tubes

November 1972



SEMICONDUCTORS AND INTEGRATED CIRCUITS (RED SERIES)

This series consists of the following parts, issued on the dates indicated.
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Part 1b
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Linear integrated circuits

Digital integrated circuits
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December 1972
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December 1972

Voltage regulator diodes
Voltage reference diodes
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February 1973

March 1973

Dual transistors

Microminiature devices for
thick- and thin-film circuits

March 1973

Photocouplers
Photoconductive devices

July 1973

March 1972
TTL (G] family)
CML (GH family)
MOS (FD family)

July 1973



COMPONENTS AND MATERIALS (GREEN SERIES)

This series consists of the following parts, issued on the dates indicated.

Part 1 Circuit Blocks, Input/Output Devices,

Part 2

Part 3

Part 4

Part 5

Part 6

Part 7

January 1973

Electro-mechanical Components, Peripheral Devices

Circuit blocks 40-Series and CSA70
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Electro-mechanical components
Peripheral devices

April 1973
Fixed resistors
Variable resistors
Non-linear resistors
(VDR, LDR, NTC, PTC)
June 1973

Components for black and white television
Components for colour television
Deflection assemblies for camera tubes

May 1972

Ferroxcube transformer cores
Piezoelectric ceramics

Permanent magnet materials
Cylindrical nickel cadmium cells *)

August 1972
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Electric Motors and Accessories,
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June 1973
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September 1971

Circuit blocks for ferrite core
memory drive
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PREFACE

1.

»

PREFACE TO DATA OF INTEGRATED CIRCUITS

General

The published data comprise particulars needed by designers of equipment in
which integrated circuits are to be incorporated, and criteria on which to base
acceptance testing of such circuits. For ease of reference, the data on each cir-
cuit are grouped according to the several headings discussed below.

The limiting values quoted under the headings Characteristics and Package Out-
line may be taken as references for acceptance testing.

Values cited as typical are given for information only.

For anexplanation of the type designation code, see the section Type Designation.
For an explanation of the letter symbols used in designating terminals and per-
formance of integrated circuits, and the electrical and logic quantities pertaining
to them, see the section Letter Symbols.

Quick Reference Data

The main properties of the integrated circuit summarized for quick reference

. Ratings

Ratings are limits beyond which the serviceability of the integrated circuit may
be impaired. The ratings given here are in accordance with the Absolute Maxi-
mum System as defined in publication no. 134 of the International Electrical Com-
mission; for further details see item 2 of the section Rating Systems.

If a circuit is used under the conditions set forthinthe sections Characteristics
and Additional System Design Data, its operation within the ratings is ensured.

Circuit diagram

Circuit diagrams and logic symbols are given to illustrate the circuit function.
The diagrams show only essential elements, parasitic elementsdue to the method
of manufacture normally being omitted. The manufacturer reserves the right to
make minor changes to improve manufacturability.

. System Design Data and Additional System Design Data

System Design Data normally derived from the Characteristics and based on
worst-case assumptions as totemperature, loading and supply voltage, are quoted
for the guidance of equipment designers. Supplementary information derived from
measurements on large production samples may be given under Additional Sys-
tem Design Data.

October 1968 1



PREFACE

6.

8.

Application information

Under this heading, practical circuit connections and the resulting performance
are described. Care has been taken to ensure the accuracy and completeness of
the information given, but no liability therefor is assumed, nor is licence under
any patent implied.

. Characteristics

Characteristics are measurable properties of the integrated circuit described.
Under a specific set of test conditions compliance with limit values given under
this heading establishes the specified performance of the circuit; this can be
used as a criterion for acceptance testing.

Values cited as typical are given for information only and are not subject to any
form of guarantee.

Logic symbols (digital circuits)

Graphical logic symbols accord with MIL standard 806B.
Supplementary drawings correlate logic functions with pin locations as a help to
laying out printed circuit boards.

Outline drawing and pin 1 identification

Dimensional drawings indicate the pin numbering of circuit packages.

Dual in-line packages have a notch at one end to identify pin 1.

Take care not to mistake adventitious moulding marks for thepin 1identification.
Flat packs identify pin 1by a small projection on the pin itself and/orby a dot on
the body of the package.

Metal can encapsulations identify pin 1 by a tab on the rim of the can.

2 October 1968



TYPE DESIGNATION

PRO ELECTRON TYPE DESIGNATION CODE

The type number consists of three letters followed by a four digit serial number (some-

times augmented by a version letter).

First two letters:

Family circuits

The first two letters identify the family.

Solitary circuits

The first letter identifies the circuit as:

S-digital

T

U-mixed analogue /digital
The second letter has no special significance.

The third letter

-analogue

indicates the operating ambient temperature range or another significant

characteristic. Letters B to F stand for the following temperature ranges: l)

B:
C:
D:

E

F:

0 to+70
-55to +125
~-25 to +70
: =25to+85
-40 to +85

oc
°c
oc
oC
oc

When no temperature range is specified, the third letter is A. Other third letters identify

special family versions or treatments (e.g. radiation hardened).

The serial number following the three letters may be either a 4-digit number or a pro-
prietary type designation comprising a combination of letters and digits. Proprietary
type designations consisting of less than 4 characters are extended to 4 by putting zeros
(0) before them.

l) If a circuit is published for a wider temperature range, but does not qualify for
another classification, the letter designating the nearest narrower temperature range
is used.

April 1973
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PACKAGE OUTLINES

14 LEAD PLASTIC DUAL IN-LINE (type A) Dimensions in mm

<«—— 8,25max

- 6,48
+———————————  19,50max AT 6,20
e L_4 T
5
a
o 4,70
.5 max
g L l |
|- . . SJL ! |
) B) | |
330 o - =025 !
' |
2,:5 13)( [e[0.254®)] A) i I
N 254] T
ol 22 t | | | 1 -~ [57— |
max 9,50
7160 7251136.7
12 A) Centre-lines of all leads are
within + 0, 127 mm of the
— nominal positons shown; in
- )" : - ; - the worst case, the spacing
between any two leads may,
1 2 3 4 5 6 7 deviate from nominal by
' ' R ; +0, 254 mm.
B) Lead spacing tolerances ap-
ply from seating plane to the
top view line indicated.
SOLDERING
1. By hand

2.

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

By dip or wave

260 °C is the maximum allowable temperature ‘of the solder; it must not be in con-
tact with the joint for more than 5 seconds. The total contact time of successive
solder waves must not exceed 5 seconds.

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

Repairing soldered joints

The same precautions and limits apply as in (1) above.

1 April 1973



PACKAGE OUTLINES

16

seating plane
- P

j e
- . . . . . min
¥ : 3076 I

LEAD PLASTIC DUAL IM-LINE (type A) Dimensions in mm

<+—— B8,25max ——

-— 648
| 21,85 max §20

I— f [—‘ET’:F‘\
470
max

|
0,26 |
|

|
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S22 | |V| 1 i 1 | ?4--—--——»7

max
?,:gg 72550414
1M MMM
16 15 [TA 13 12 " 10 9 A) Centre-lines of all leads are
within #0, 127 mm of the
.43_, . . e 4 nominal positions shown; in
‘ the worst case, the spacing
. 8 between any two leads may

3 4 5 6 7 : .
n n “ “ “ .' .' g%\’uza;j i}i:nm nominal by
- : : - : ' ‘ ' B) Lead spacing tolerances ap-

ply from seating plane to the
top view line indicated

SOLDERING
1. By hand

2.

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

By dip or wave

260 °C is the maximum allowable temperature of the solder; it must not be in con-
tact with the joint for more than 5 seconds. The total contact time of successive
solder waves must not exceed 5 seconds.

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

Repairing soldered joints

The same precautions and limits apply as in (1) above.

April 1973 ‘ l 2



PACKAGE OUTLINES

16 LEAD PLASTIC QUADRUPLE IN-LINE Dimensions in mm

<—— 8,25 max —*{
6,48
-— 21,85 max e
g T
a F——J T
N wisinininininini 470 T
§ . max '
" _ _ . ; _ i [ 07
] - - —_love B
3% 025
1 v || *“*{~Er=m ~ '
22 | | | 234 | i | ! i P
" max I L___.l
7255830.1 )
| .
] ' 1l
- s = m = 3 A) Centre-lines of all leads are
LA within +0, 127 mm of the
—\ nominal positions shown; in
e iy | N - - - - the worst case, the spacing
between any two leads may
1 2 3 A S & 7 8 deviate from nominal by
_ _ — - +0, 254 mm.
' ' | B) Lead spacing tolerances ap-
' ' ' ply from seating plane to the
top view line indicated.
SOLDERING
1. By hand
Apply the soldering iron below the seating plane (or not more than 2 mm above it).
If its temperature is below 300 °C it must not be in contact for more than 10 seconds;
if between 300 °C and 400 OC, for not more than 5 seconds.
2. By dip or wave
260 °C is the maximum allowable temperature of the solder; it must not be in contact
with the joint for more than 5 seconds. The total contact time of successive solder
waves must not exceed 5 seconds.
The device may be mounted up to the seating plane, but the temperature of the plas-
tic body must not exceed the specified storage maximum. If the printed circuit board
has been pre-heated, forced cooling may be necessary immediately after soldering
to keep the temperature within the allowable limit.
3. Repairing soldered joints

The same precautions and limits apply as in (1) above.

3 April 1973



RATING SYSTEMS

RATING SYSTEMS

ACCORDING TO IE.C. PUBLICATION 134

1. DEFINITIONS OF TERMS USED

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

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

1.3 Bogey electronic device. An electronic device whose characteristics
have the published nominal values for the type. A bogey electronic
device for any particular application can be obtained by considering
only those characteristics which aredirectly related to the application.

1.4 Rating. A value which establishes either a limiting capability or a
limiting condition for an electronic device. It is determined for spec-
ified values of environment and operation, and may be stated in any
suitable terms.

Note: Limiting conditions may be either maxima or minima.

1.5 Rating system. The set of principles upon which ratings are estab-
lished and which determine their interpretation.

Note: The rating system indicates the division of responsibility be-
tween the device manufacturer and the circuit designer, with the
object of ensuring that the working conditions do not exceed the
ratings.

2. ABSOLUTE MAXIMUM RATING SYSTEM

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

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

p.t.o.

January 1968 1



RATING SYSTEMS

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

DESIGN MAXIMUM RATING SYSTEM

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

These values are chosen by the device manufacturer toprovide acceptable
serviceability of the device, taking responsibility for the effectsof changes
in operating conditions due to variations in the characteristics of the elec-
tronic device under consideration.

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

DESIGN CENTRE RATING SYSTEM

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

These values are chosen by thedevice manufacturer to provide acceptable
serviceability of the device in average applications, taking responsibility
for normal changes in operating conditions due to rated supply voltage
variation, equipment component variation, equipment control adjustment,
load variation, signal variation, environmental conditions, and variations
in the characteristics of all electronic devices.

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

NOTE

It is common use to apply the Absolute Maximum System in semiconductor
published data.

January 1968



LETTER SYMBOLS

linear circuits

LETTER SYMBOLS
FOR LINEAR INTEGRATED CIRCUITS

General

The voltages and currents are normally related to the terminals to which they are
applied or at which they appear. Each terminal is indicated by a number. In appro-
priate cases voltages, currents etc. pertinent to one or more ofthe circuit elements
(transistors, diodes) are given in which case symbols are based on the recommenda-
tions as published in I.E.C, Publication 148.

Quantity symbols

1. Instantaneous values of current, voltage and power, which vary with time are
represented by the appropriate lower case letter.

Examples: i, v, p

2, Maximum (peak), average, d.c. and root-mean-square values are represented
by the appropriate upper case letter.

Examples: I, V, P

Polarity of current and voltage

A current is defined to be positive when its conventional direction of flow is into the
device,

A voltage is measured with respect to the reference terminal, which is indicated by
the subscripts, Its polarity is defined to be positive when the potential is higher than
that of the reference terminal,

Subscripts
For currents the number behind the quantity symbol indicates the terminal carrying
the current.,

Examples: 19, ij4
For voltages normally two number subscripts are used, connected by a hyphen.The
first number indicates the terminal at whichthe voltage is measured and the second

subscript the reference terminal,
Where there is no possibility of confusion the second subscript may be omitted.

Examples: V2-12, v14-2, Vs, Vg

November 1971 1



LETTER SYMBOLS

linear circuits

To distinguish between maximum (peak), average,d.c.and root-mean-square values
the following subscripts are added:

For maximum (peak) values : M or m

For average values : AV or av

For root-mean-square values: (RMS) or (rms)

For d.c. values ¢ no additional subscripts

The upper case subscripts indicate total values,
The lower case subscripts indicate values of varying components:
Examples: 12, 12Av, I2(rms), 12(RMS)

If in appropriate cases quantity symbols are pertinent to single elements of a circuit
(transistors or diodes), the normal subscripts for semiconductor devices can be
used.

Examples: VCBO, Vpes VCES, Ic
Vpss, VGS, Ip
List of subscripts:

E, e = Emitter terminal
B, b = Base terminal for bipolar transistors,
Substrate for MOS devices

C, c =  Collector terminal

D, d = Drain terminal

G, g = Gate terminal

S, s = Source terminal for MOS devices
Substrate for bipolar transistor circuits

(BR) = Break-down

M, m = Maximum (peak) value

AV, av = Average value

(RMS), (rms) = R.M.S. value

Electrical Parameter Symbols

1. The values of four pole matrix parameters or other resistances, impedances,
admittances, etc., inherent in the device, are represented by the lower case
symbol with appropriate subscript.

Examples: hj, zf, yq, kg

Subscripts for Parameter Symbols

1. The static values of parameters are indicated by upper case subscripts.
Examples: hgpg, hi
2. The small signal values of parameters are indicated by lower case subscripts.

Examples: hj, z,

2 November 1971




LETTER SYMBOLS

linear circuits

3. The first subscript, in matrix notation identifies the element of the four pole
matrix,

i (for 11) = input

o (for 22) = output

f (for 21) = forward transfer
r (for 12) = reverse transfer

Examples: Vy = hjI} + hyVy
12 = hfll + hOVZ

The voltage and current symbols in matrix notation are indicated by a single digit
subscript.

The subscript 1 = input; the subscript 2 = output.

The voltages and currents in these equations may be complex quantities.

4, A second subscript is used only for separate circuit elements (e.g. transistors)
to identify the circuit configuration:

e = common emitter
b = common base
¢ = common collector

5. If it is necessary to distinguish between real and imaginary parts of the four pole
parameters, the following notation may be used:

Re (hi) etc. ... for the real part
Iy (hi) ete. ... for the imaginary part

November 1971 3



LETTER SYMBOLS

linear circuits

LIST OF LETTER SYMBOLS IN ALPHABETICAL ORDER

Letter symbol| Definition

B Bandwidth

bi, bo Input, respectively output susceptance
Ci, Co Input, respectively output capacitance
CMMR Common-mode rejection ratio

d Distortion

F Noise figure

f Frequency

fc Cut-off frequency

fo Centre frequency, intermediate frequency
fm Modulation frequency

higy Transition frequency

gi» 8o Input,respectively output conductance
Gp Power gain

Gtr Transducer gain

Gy Voltage gain

hg, hpp, hgc, hFE
hf, hep, hge o hge

I3, I, Ig, Ig, Ip, IQ, Ig
i3, ig, ig, i, ip, igs ig
I3av: IBAV, Icav, Igav
Ism: Igm» Iomr IEM

I3m» Ibm> Icm’ lem

DC current gain (output voltage held constant)

Small signal current gain (output short-circuited to
a.c.)

Total d.c. current

Instantaneous total value of the current
Total average current

Maximum (peak) value of the total current

Maximum (peak) value of the varying component of
the current

ICBO Collector cut-off current (open emitter)
Ics Collector-substrate leakage current
Ipss Drain cut-off current (source short-circuited to
gate)
4 November 1971




LETTER SYMBOLS

linear circuits

Letter symbol

Definition

IEBO
I,
Iio

IO 4 Io
IoM
Lo-p)

tot

SVRR

Tamb
TC&S(:‘
Tstg

V3, V3-4, VBEs VB
V3, V3-4, VBE» VCB
VBEsat® YCEsat
V@Rr)cBo’ V(BR)CEO’
V(BR)EBO

V@BRr)Cs
Vesor Yeeor VEBOr Ves:
Vi-3

Emitter cut-off current

Input current of a specified circuit
Input offset current

Output current of a specified circuit
Peak value of output current

Peak to peak value of output current
Total supply current

Small signal voltage gain

Output impedance (see K parameters)
Reverse current transfer ratio
Modulation depth

Input, respectively output power of a specified
circuit

Total power dissipation in the device

Input, respectively output resistance of a specified
circuit

Load resistance

Source resistance

Thermal resistance

Supply voltage rejection ratio

Ambient temperature

Case temperature

Storage temperature

Total value of the voltage (d.c.)

Instantaneous value of the total voltage

Saturation voltage at specified bottoming conditions

Breakdown voltage between the terminal of the first
subscript and the reference terminal (second sub-
script) when the third terminal is open circuited

Collector to substrate breakdown voltage

Voltage of the terminal indicated with respect to
the reference terminal (second subscript)

November 1971



LETTER SYMBOLS

linear circuits

Letter symbol

Definition

Vi Vo

Vio

Vi lim

Yir V£ Yor Vr
Zi, Zo

n

@, 9, 9, Py

Input, respectively output voltage of a specified cir-
cuit

Input offset voltage

Input voltage at which limiting starts

Negative supply voltage

Positive supply voltage

Noise voltage

Input, transfer, output and feedback admittance
Input, respectively output impedance

Efficiency

Phase angle of input, transfer, output and feed-
back admittance

November 1971




Linear integrated circuits



TYPE SELECTION

Audio

Hearing aids

Low power

Power output

Radio
A.M. /F.M. receiver circuits
Stereo decoder

I.F. amplifier

Television

R.F. and I.F.

Signal processing

Colour decoding

Voltage stabilizer

OM200/S2
TAA370

TAA263
TAA310; A
TAA320
TBA915
TCA210
TCA490A to C

TCA160: B

TBAS570
TBA690
TBA700

TCA290A
TCA420A

TBA480
TBA750A
TCA270
TCAS540

TBAS550
TBA720
TBA720A
TBA890
TBA9S00
TBA920

TAA630S; T
TBASOON; P
TBAS10
TBAS20
TBAS530

TBAS540
TBAS60B

TBA560C

TBA990
TAAS550

Integrated amplifier for use in hearing aids
Hearing aid amplifier

Low-level amplifier

A.F. preamplifier

Integrated MOST amplifier

Audio amplifier

Audio amplifier and preamplifier

Dual operational amplifier and
stereo preamplifier

Integrated power audio amplifier

Integrated a.m. /f. m. radio receiver circui
Integrated a. m. /f. m. radio receiver circui
Integrated a. m. /f. m. radio receiver circui

F.M. stereo decoder

I.F. amplifier

I.F. amplifier

Limiter amplifier

Television signal processing circuit
Synchronous demodulator for tv receivers

Television signal processing circuit
Line oscillator circuit (tubes)

Line oscillator circuit (transistors)
Television signal processing circuit
Television signal processing circuit
Horizontal combination

Synchronous demodulator for colour
difference drive

Luminance combination

Chrominance combination

Colour demodulator

R.G.B. matrix preamplifier

Reference combination

Luminance and chrominance control
combination

Luminance and chrominance control
combination

Colour demodulator

Voltage stabilizer
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TYPE SELECTION

General industrial

Operational amplifiers

Voltage regulators

Telecommunication

Microphone amplifiers

Modulators/demodulators

Audio amplifiers

Miscellaneous

TBA221;B; D
TBA222
TCA220
TCA410A; B
TCA490A to C

TCAS20B
TBA281

TAA970
TBA880

TAB101
TBA673

TAA480
TAA960
TBA915
TCA210

SAJ110
SAJ250A; B
TAA263
TAA320A
TBA281

Operational amplifier

Operational amplifier

Triple operational amplifier

Voltage follower

Dual operational amplifier and
stereo preamplifier

Operational amplifier

Voltage regulator

Microphone amplifier
Microphone amplifier

Ring (de)modulator for telephony and
industrial equipment

Low frequency amplifier

Triple amplifier for active filters
Audio amplifier

Audio amplifier and preamplifier

Bi-polar frequency divider

32 kHz clock circuit
Low-level amplifier
Integrated MOST level sensor
Voltage regulator

July 1973 ”
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OM200/52

INTEGRATED AMPLIFIER

for use in ear hearing aids

Monolithic integrated circuit amplifier in a plastic envelope, primarily intended for use

in ear hearing aids.

QUICK REFERENCE DATA

For meaning of symbols see test circuit on page J

Supply voltage Vi-3 max. 5 Vv
Supply current In max. 5 mA
Total power dissipation up to Ty = 25 °c Ptot max. 25 mW
The following data are measured in test circuit on page 3
Total supply current Lot typ. 1 mA
i > 77 dB
Transducer gain Giy typ. 85 4B
Output power at dyo = 10% PO > 0,2 mw
Cut -off frequency (-3 dB) f. > 20 kHz
PACKAGE OUTLINE (Dimensions in mm) CIRCUIT DIAGRAM

I white dot
0.12 max
£ 'y
= =103
}
2 '75 max 3’5 min
_ ] [ 9,35
___.:ih
\ 0,635
] 1
g o — 0,635
N | 0,635
| ——————— 0k

7255202

The sealing of the plastic envelope withstands the accelerated damp heat test of IEC re-

commendation 68-2 (test D,severity IV, 6 cycles).

72552072
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OM200/52

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

For meaning of symbols test circuit on page 3.

Voltages

Supply voltage Vj.3 max. 5 Vv
Output voltage V3.3 max. 5 VvV 1)
Input voltage -V4.3 max. 5 VvV
Currents

Output current 1Y) max. 5 mA
Input current I4 max. 5 mA

Power dissipation

Power derating curve

75 7267339.2
Piot
(mW)
50
25
N
N
N
AN
0
-25 0 25 50 75
0,
Temperatures Tamp (°C)
Storage temperature Tstg -20to +80 °C
Ambient temperature (see derating curve above) Tamb -20to +80 ©C

1) This value may be exceeded during inductive switch-off for transient energies < 10pWs.

2 April 1973



OM200/52

CHARACTERISTICS at V.3 =1,3V;I;=0,7mAand T, =25 OC unless otherwise specified

Supply currents (no signal) Tiot < 1,1 mA
I typ. 0,30 mA
. _ > 77 dB
Transducer gain at f = 1 kHz Ger typ. 85 dB )
Total distortion at f = 1 kHz
- typ. 4 %
P, =100 yW dot 6
Py = 200 pW diot < 10 %
Noise figure at Rg =5 k2
- typ. 2,5 dB
B =400 to 3200 Hz F < 6 dB 2)
Cut -off frequency (-3 dB) fc > 20 kHz

170 to 1000 k2

Value of Rp to adjust I2 at 0,7 mA Rg typ 400 kO

Test circuit

- -
0
1 05kQ
]Z|=1,5kﬂ Note
Rs 4 2 ~
—] OM200/52 F-— I, = 0,7 mA; adjusted by means of R
5kQ = . =050
~ I, I V1-3=13V; Tymy, =25 °C
Cr 3
adl| 1
{f o
200pF
7255208.1
Re

1) The transducer gain is defined as the ratio of the output power in the load z|=1,5k2
and the available input power of the source with Rg = 5 k€.

Py

Ger=—3——
V{“/4 Rg

2) Due to special processing and pre -measuring, the flutter -noise level is extremely low.

April 1973 3
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OM200/52

SOLDERING RECOMMENDATIONS
1. Iron soldering

At a maximum iron temperature of 300 °C the maximum permissible soldering time
is 3 seconds, provided the solder spot is at least 0,5 mm from the seal and the
leads are not soldered at the same time. Soldering in immediate subsequence is
allowed.

2. Dipsoldering

At a maximum solder temperature of 250 °C the maximum permissible soldering
time is 3 seconds, provided the soldered spot is at least 0,5 mm from the seal.

CHARACTERISTICS

1,5 7267340
. T T
2
typ. values —H
(mA) Y
1 » -
—— L4~
Vi-3= —— —— L~
1,4 L 4 LA
0.5 1,37 - ’/" L~
201 1,2 - —
_l,l i |t
—1,0
0
-25 0 25 50 75
Tamb (°C)

The graph applies to test circuit on page 3
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OM200/52

7267337

2,5 TTTTTT]
Gtr V1_3=1,4V
(dB) [T 1A lisi ]
b1 f - ———
O - h‘-
- 1 ——
1,2 e
- -
-2,5
1,1 = T
-5 =
| il
-7,5
1,0
]
-10 B
/
-12,5
-10 0 20 40 60 Tamp (°C) 80
10 7267338
r
diot /
(%) Vi-3=11V Tam_b=25°C ——
7,5 / /
pd /
/ / /
T 1,2
5 P ']
// / /
V1 T 1A
1,3
A
R =
2,5 =t
0
10 102 P, (W) 108
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SAJNO

BI-POLAR FREQUENCY DIVIDER

The SAJ110 is a monolithic integrated circuit in bipolar technique, consisting of 7 binary
frequency dividers separated in groups of 2, 2, 1, 1 and 1, each section having its own

trigger input.

The circuit consists of a d.c. flip-flop and can accept any input waveform, making the
device particularly suitable for use in electronic organs. The output impedance is low

and there is excellent separation between adjacent stages.

QUICK REFERENCE DATA
Supply voltage V7-1=Vp nom. 9
Ambient temperature Tamb nom. 25
ViL = !
Input voltage levels v > 6
H <
= V7-1
<
Output voltage levels [ VoL N 2’ ;
OH - e
Output impedance (V( in HIGH state) lZol typ. 120
Total power dissipation
every output loaded with Ry, = 2,2 kQ Prot typ. 200

mW

PACKAGE OUTLINE 14 lead plastic dual in-line (type A)(See General Section).

T
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SAJNIO

LT6SSZL

WP S B
P P e e e P

| S |
March 1973
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SAJN0

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134)

Voltages
Pin No. 2; 3; 4; 5; 6 voltage with respect to

pin No. 1 (substrate) ’VII max. V,_; 1)
Pin No. 7 (supply voltage) Vo1 =Vp Oto+11 V
Pin No. 8; 9; 10; 11; 12; 13; 14 voltage VO 0to +5 \Y

All other pins connected to pin No. 1 (substrate)

Temperature

Storage temperature Tstg -55t0+125 °C
Operating ambient temperature
(see derating curve below) Tamb -25t0+125 ©C
Total power dissipation
7262749 750 776274L8
750 TN TTTTTITT I
see note
P TTT Tt R H
t;; Prot
(mW) (mW)
\
500 A 500
._F -
250 \ 250 [ 11 A7
\ By
T /ﬂ
4
\ . |
o L 0 1 1
-50 0 50 100 150 7,5 10 Vp (V) 12,5
Tamb (°C)

Note Power dissipation when all flip-flop outputs are operating at maximum dissipation
(extreme condition). In organ practice the average power dissipation is less be-
cause the master oscillators cause the flip-flops to switch continuously.

1 Negative going input signals cause some distortion in the output pulse so that an opti-
mal application using only positive going input signals as advised.
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SAJNO0

CHARACTERISTICS
7,5t0 11 V
Supply voltage V7-1=Vp typ. 9 Vv
CHARACTERISTICS at Vp =9 V; Tymp = 25 °C; Ry, = 2,2 kQ (see Fig. 1 on page 5).
Input voltage levels XIL = 6 Ly i)
H tovp V. )
VoL < 0,1 V 2
Output voltage levels Vor > 73 v 2
Change-over time te < 0,2 ps 3)
Dynamic input impedance [Zi] typ. 8 ko
Output impedance (V( in HIGH state) 'Zol typ. 120 @
Total power dissipation Piot typ. 200 mW S)
Supply current per divider 17 = 3 maA b
Output current (per stage) Iy < 5 mA7)
Frequency range (input) fi 20Hzto20 kHz 8)
Resetting of divider at : Iy typ. 50 mA9)

1y See also Fig. 2 on page 5 and Fig. 4 on page 6.

2) See also Fig. 3 on page 5, Fig. 5 and Fig. 6 on page 6.

3) See also Fig. 3 on page 5.

4) See also Fig. 7 on page 6.

5) Typical value under condition that all flip-flop outputs are operating at max. dissipation.
6) Measured when output stage is in LOW state.

7) Occasional short circuiting pins 8, 9, 10, 11, 12, 13 and 14 is allowed; the output
currents are internally limited to about 100 mA.

8) This range is based on requirements for applications in organs; in practice the fre-
quency range is much larger (from d.c. to about 1 MHz).

9) Input voltage must be in LOW state.
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“ SAJI0

CHARACTERISTICS (continued)

f1/2 R
Vp —r{7 Y T e TRAT
6 o|_fi72 R |
5 0|12 R ]
LA
4 SAJ110 N1 1t R {
, |2 R |
) 5 % R |
. |2 R,
g

! 7255925
4

Fig. 1 Test circuit

100ps  4Ops.

7255923 7255924

Fig. 2 Input voltage: Vi Fig. 3 Output voltage: Vg

1) ty, is depending on the slope of

the input si
) e inpu mgnefl tor + tof
) change-over time: t; = —
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SAJNO

7262746

7,5
required input voltage levels versus
ambient temperature at Vp =9 V;
see also figure 2 on page 5°
v [ 1 [
V TS
5
2,5 1
-+ VIL
e S
,..___{_,
0
-25 0 25 50 75
(o]
Fig. 4 Tamb (°C)
11 1262745
output voltage level HIGH versus
supply voltage Tymp =25 °C;
Voy | RL=2.2kQ
V)
.4 ]
9 A
/
.4 |
4
7 4
5 H—+—+ Iﬂ_
7 9 vp(v) 11
Fig. 6

1,5

I
(mA)

0,5

7262750

output voltage level HIGH versus
ambient temperature
Vp=9V; R =2,2kQ
typ
-25 0 25 50 75
o
Fig. 5 Tamp (°C)
7262747
input current versus input voltage
Vp=9V; Tymp=25 °C
/
/
/V
typ /.
y.4 =
/ N
4
/ T NN

5 Vi (V) 10
Fig. 7
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SAJ250A
SAJ250B

32 kHz CLOCK CIRCUIT

The SAJ250 is a monolithic integrated circuit which contains the complete electronics
needed for a battery operated 32 kHz quartz crystal controlled clock. It consists of an
oscillator, a 15-stage frequency divider, a driver for a stepping motor and a supplycur-
rent regulator.

For an oscillator frequency of 32768 Hz, the output is a 1 Hz pulse with a duration of
31,25 ms and a current drive capability of 15 mA. A built-in regulation circuit allows to
regulate the voltage across the load at 1,2 V for a supply voltage between 1,3 and 1,8 V.

The circuit works with a supply voltage between 0,9 V and 3 V; at 1,3 V, the current re-
quirement is 24 pA.

QUICK REFERENCE DATA
Frequency division 215 = 32768
Supply voltage range Vp 0,9t03 'V
Supply current Ip typ. 24 pA
Output current I, 15 mA

PACKAGE OUTLINES See page 2

CONNECTION DIAGRAM AND PINNING

quartz crystal connection output regulation
output regulation output

output ground

ground positive supply (Vp)

not connected
not connected
quartz crystal connection
quartz crystal connection

positive supply (Vp)

not connected

not connected

quartz crystal connection

00N O U W N
00 N O UL W N

April 1973 1



SAJ250A
SAJ2508B

PACKAGE OUTLINES
8 lead plastic dual in-line: SAJ250B

<+———95max ———

Dimensions in mm

3
(=
2 r
al L —J
cs'" 35
§l 0,51 min Max
"
N K
-+ = 0,45
- '+ - 2,54
0,71max
| 10,0 >l
9'5 7266991
top view
TO-99 metal envelope : SAJ250A
0.86m EO 1.0"“"_"_ ,‘
2 T ]
@©
ki
=)
i s —t]
@ 0 —
3 @© —

aames | 12qme

7255199
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SAJ250A

SAJ250B
CIRCUIT DIAGRAM
Cy Ca
—o0
Ve
TRY TR3 TRS D3 TR12
TR2
-
o -
Vp E
—
16

output
regulation

—O output

TR18

—O ground

b - — e — —

1 output

blocks 1to15; block 16 similar except with
separate inputs to each side.

O
!
|
1
I
1
I
|
|
|

TZ67167.9
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SAJ250A
SAJ2508B

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134).

Supply voltage Vp max. 3V
Output current t1, max. 50 mA
Operating temperature Tamb -10 to +60 °C
Storage temperature Tstg -55 to +100 °C

CHARACTERISTICS at Vp =1,3V; fogc = 32 768 Hz; Tamb = 25 °C unless otherwise
specified

Supply voltage range Vp 0,9to 3V
typ. 24 pA
Supply current (output open 1
upply ¢ (output open) P < 32 pA
Output frequency fo nom. 1 Hz
Qutput pulse duration tp nom. 31,25 ms
Output pulse current at Vo = 200 mV I, typ. 15 mA

Regulated output voltage across load

(output regulation pin connected to output) VL typ. L2v
: . . > 50 kQ
Negative oscillator resistance Rosc £¥p. 80 kO
i . Af -7
Stability of oscillator for AVp = 100 mV . typ 2-10
osc
7267169
2
voltage across load versus supply voltage /

8 output regulation open/éi | (tmlt regulatidn pin
W) Ry =180Q Y. ; connected to output

// -

0 1 2 VP(V) 3
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“ SAJ250A

SAJ250B
APPLICATION INFORMATION
32 kHz quartz crystal controlled clock
1to1,8V
v load
c d (motor;20002) Vo
oscillator ! output _
frequency I H Ve
32768 Hz ] |
SAJ250 |
10 to S0pF H 100mv {---} ,
C2 1 0 i |
output | |t
; regulation * 1s 3" 2 5;_5
] £

7267168.1

The output regulation pin is left open for an unregulated output voltage. With the output
regulation pin connected to the output pin, the output voltage across the load is regulated
at 1,2V for a supply voltage between 1,3V and 1,8 V.

A built-in clamping diode between the output and the positive supply terminal acts as
current by-pass if the induced voltage of the stepping motor exceeds 0,6 V.

A trimming capacitor is used in series with the quartz crystal to adjust for correct
operating frequency.

April 1973 S






TAA263

LOW-LEVEL AMPLIFIER

The TAA263 is a semiconductor integrated amplifier in a 4-lead TO-72 metal enve-
lope. It comprises a three-stage, direct coupled low-level amplifier for use from

d.c. up to frequencies of 600 kHz.

QUICK REFERENCE DATA

Supply voltage

Output voltage

Output current

Transducer gain at Py = 10 mW
Ry, =150 ©; f =1 kHz

Operating ambient temperature

Vg max. 8 V
V3-4 max. 7V
I3 max. 25 mA
Gtr typ. 77 dB
Tamb -20 to +100 °C

PACKAGE OUTLINE
TO-72

%
L

Dimensions in mm

0.48™m

Lok

53, nImr

209667

October 1968



TAA263

CIRCUIT DIAGRAM

7255209.2

~0—¢

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134)

Voltages
Supply voltage Vg max. 8 V
Output voltace Va s max 7
Qutput voltage V34 ~ max. [
Input voltage -Vi-4 max. 5
Currents
Output current I3 max. 25 mA
Input current L max. 10 mA
Power dissipation
Total power dissipation up to Ty =65 °c Ptot max. 70 mW
100 SEmEn
Ptot EeNSEEE
(mWw)
50
0 T
=50 0 50 100 Tgmpb (°C)
Temperatures
—= Storage temperature Tstg -55to+125 °C

Operating ambient temperature o
(see derating curve above) Tamb -20to+100 C

2 April 1973



TAA263

CHARACTERISTICS Tamb = 25 °C

Test circuit:

‘]%ZEHF 4
Currents
Output current I3 typ. 12 mA
Total current drain (no signal) Ip+I3 < 16 mA
Over-all small signal current gain
f=1KkHz bf ot typ. 5.10%
Transducer gain
_ . _ > 70 dB
f =1 kHz; Py = 10 mW Gty typ. 77 dB
Output power at f = 1 kHz; diot = 10% P, 10 mw
drot = 5% P, 8 mw
Noise figure
= typ. 5 dB
f = 400 Hz to 6 kHz F - 10 dB
f = 450 kHz; Af = 5 kHz F typ. 2.7 dB
lyz <10 Qatf=1kHz
July 1969 3



TAA263

CHARACTERISTICS (continued) Tamb = 25 °C
y parameters (point 4 common connection)
VB=6V;13=3mA; V3_4=4.2V
f=1kHz
Input admittance Vi = gj typ. 20 ue !
Transfer admittance Vi = 8f typ. 11 o
Output admittance Yo = 8o typ. 60 uel
f = 450 kHz
Input conductance gi typ. 15 pol
Input capacitance Ci typ. 14 pF
Transfer admittance |yt typ. 9.4 Q-1
Phase angle of transfer admittance Ps typ. 125°
Output conductance go typ. 20 uo 1
— Output capacitance Co typ. 13 pF
4

October 1968



TAA3I10
TAA3I0A

A.F. PREAMPLIFIER

The-TAA310 is a monolithic integrated circuit designed for use as an a.f. high-gain
preamplifier, with a very low noise figure (<4dB) and a high voltage gain of at least

90 dB. Because this gain can be achieved at a low load impedance (1 k§2) and the
input impedance is high, the TAA310 is specially suited for the recording and play-
back amplifier in tape recorders.

The TAA310A is the same circuit as the TAA310 except for pin connections (see page 2). «—

QUICK REFERENCE DATA
Supply voltage VB nom. +7 V
Voltage gain Gy typ. 100 dB
Noise figure (B = 30 to 15000 Hz) F typ. 2,5 dB
Input impedance zj typ. 20 k2
PACKAGE OUTLINE Dimensions in mm

TO-74; reduced height

‘o"‘e max

85max

L67™ 127™

7255326
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TAA310
TAA3I0A

CIRCUIT DIAGRAM

TAA310

D1 D2 D3 D4
—> b RS

72673841

®O-
&0

TAA310A

D2 D3 D&
TRS

1267479

2 | H April 1973



TAA310
TAA310A

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134)
Voltages

Vs5-2 max. 9,5 V
V3-2 max. 9,5 V
V10-8 max. 6 V
Vg§-7 max. 6 V
V9-10 max. 6 V
V4-2 max. 6 V

The pins 3, 4, 5 and 10 must never have a negative potential with respect to pin 2
(substrate).

Currents
I3 max. 20 mA
I7 max. 3 mA
-18 max. 10 mA
-Ig max. 10 mA
110 max. 10 mA
Ig max. 3 mA
Total power dissipation
0.-
Peot 201
(mTW)m
wit4+—"— — — — — — — -1— —
. ; 4 ' | jzene
-5 +60 +75
—» Tamb (°C)
Temperatures
Storage temperature Tstg -55t0o+125 OC <=

Operating ambient temperature o
(see derating curve above) Tamb -20 to +75 C
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TAA310
TAA3I0A

CHARACTERISTICS at Tamb = 25 °C

D.C. current gain

of first transistor
110 = 100 4A; V10-7 =0

Input impedance at f = 1 kHz

110 = 100 uA; V10-7 =0

Voltage gain

Noise figure
Rg = 2 k§2; B = 30 to 15000 Hz

Output voltage at d¢or = 10%
Cut-off frequency (-3 dB)

Saturation voltage

of output transistor at I3 = 7 mA

D.C. collector voltage

of output transistor at Ig = 200 uA

hFE

Zi

Vo(rms)

fc

V3.2 sat

V3-2

typ.
typ.

typ.
<

yp.

v

typ.

typ.
3,4to

Test circuit for measuring Gy, F, Vo(rms), fc and V3.2 at Vg =7V

7
| TAA310
Vi
68
; kR Tels]a]a @
3.3kQ 100kQ
+ +
32uF

72523851
4

40

20

93
100

15

— O
[SSNe ]

’

3,8
4,2

k2

dB
dB

dB

kHz
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TAA310
TAA3I0A

APPLICATION INFORMATION

Practical tape-recorder preamplifier with a TAA310.

r T

00, e 0iR
—-
1|o|s]s|a
0kQ
v TAA310
2 084yF
+ LAER AL
rf; —
Switch in %ﬂ
play-back
position

Data for use as recording amplifier (measured at f = 1 kHz)
Voltage gain Gy 64+ 2 dB

Frequency response (see page 6)

Distortion at Vo(rms) = 0.5 V dtot < 0,5 %
Volume control range typ. 75 dB
Signal handling > 20 mV

Gain variation
at Vg decreasing from 7to 5 V AG,, typ. 3 dB

Data for use as play-back amplifier (measured at f= 1 kHz)

Voltage gain Gy 64+ 2 dB
Frequency response (see page 6)

Distortion at Vo(rms) = 0,5 \Y diot < 0,5 %

Gain variation
at Vg decreasing from 7to 5 V AGy typ. 3 dB

April 1973 ” || 5



TAA310

TAA310A
7252362
AG 20 T T TITIT T T TTTI0 il
v —— frequency response curve of tape-recorder |-—+— — +H
(dB) | pre-amplifier during recording H
| | gain at kHz is 64dB i
T 15 Al i
1 \ i
S T EENEEEY 8 ‘Y* musan
10 T
. — 41 )» - -
— T e S
5 1 — T T1Z — N T ]
I 1 L t—t A S A
S G A ] Z DL I
. — | A
T A T I 17 1]
F—— —_— —_ —— —~4-+1+4— - - 4 1 -
-5
_ - _ L T 0 - H
I T L _ o
—10 _-WZ - ; : h*z_ : -5-“ i —t i
— 2 5 2 5
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TAA320

INTEGRATED MOST AMPLIFIER

The TAA320 is a silicon monolithic integrated circuit, consisting of a MOS tran-
sistor and an n-p-n transistor in a TO-18 metal envelope.

The device is primarily intended for audio amplifiers with a very high input resis-
tance (e.g. for crystal pick-ups).

Besides this application the TAA320 is also suitable for other applications where a
high input resistance is required, like impedance converters, timing circuits, mi-
crophone -amplifiers, etc.

QUICK REFERENCE DATA

Drain-source voltage (Vgg = 0) -Vpss max. 20 V
Drain current -Ip max. 25 mA
Gate-source voltage
-Ip =10 mA; -Vpg =10V -Vgs typ. 11 Vv
Gate-source resistance
-Vgs up to 20 V; Tj up to 125 °C Gs > 100 G&2
Transfer admittance at f = 1 kHz
-Ip = 10 mA; ~Vpg = 10 V [Yfsl typ. 75 mQ~l
PACKAGE OUTLINE Dimensions in mm
13
©
3
S <}
A —
@ Ce———
<
1 = drain
) 2 = gate
5.3M | ¢ 12.7m™n 3 = source

7209666

bottom view

Source connected to the case

Accessories available: 56246, 56263

October 1968 1



TAA320

CIRCUIT DIAGRAM
R1

72552041

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134)

Voltages
Drain-source voltage (Vgg = 0) -Vpss max. 20V
Gate-source voltage (Ip = 0) -Vgso max. 20V
Non repetitive peak gate-source

voltage (t < 10 ms) -Vgsm max. 100 V
Current
Drain current -Ip max. 25 mA

Power dissipation

Total power dissipation up to Tymp =25 °C Piot max. 200 mW

—= Temperatures

Storage temperature Tstg -55t0+125 ©°C
Operating ambient temperature

(see derating curve on page 8) Tamb -20 to +125 °C
THERMAL RESISTANCE
From junction to ambient in free air Rth j-a = 0.5 °C/mW

9 April 1973



TAA320

CHARACTERISTICS
Drain current

—VDS =20V; Vgs = 0

Gate -source voltage 1)

-Ip=10mA; -Vpg =10V

Gate-source resistance

-VGs up to 20 V; Tj up to 125 oC

Equivalent noise voltage

-Ip = 10 mA; -Vpg = 10V
B = 50 Hz to 15 kHz
y parameters at f = 1 kHz
-Ip =10 mA; -Vpg =10V

Transfer admittance

Input capacitance
Feedback capacitance

Output conductance

NOTE

T. = 25 OC unless otherwise specified

)

-Ipss

-VGs

IGS

Vn

8os

typ. 5
< 1
typ. 11

9to 14
> 100
typ. 25
typ. 75
40 to 120
typ. 8
typ. 1.5
typ. 0.65

nA
MuA

\Y
\Y

G2

uv

mQ‘1
mQ-1

pF
pF

mQ -1

To exclude the possibility of damage to the gate oxide layer by an electrostatic
charge building up on the high resistance gate electrode, the leads of the device
have been short circuited by a clip. The clip has been arranged so that it need not
be removed until the device has been mounted in the circuit.

1) -Vgs decreases about 6 mV/9C with increasing ambient temperature ata con-

stant ~Ip.

October 1968



TAA320

APPLICATION INFORMATION 2 W audio amplifier with TAA320 and BD115

L.7kQ

nt I
R ) L

1

S0pF
W7 1ao J-SS"F
kR
6.8nl
. . T
—e—] TAA320 |—

BD1S

|0
DJ"T

Vs

\
P

*r

7255205

* The voltage dependent resistor (2322 552 03381) suppresses voltage transients that

might otherwise exceed the safe operating limits of the BD115.

Supply voltage Vg
Collector current of BD115 Ic
Drain current of TAA320 ~-Ip

Primary d.c. resistance of output transformer
Primary inductance of output transformer
A.C. collector load for BD115

Performance at f = 1 kHz; feedback = 16 dB

Output power at diot = 10%

(on primary of the output transformer) Po
Input voltage for Py = 50 mW Vi(rms)
Input voltage for Po = 2 W Vi(rms)
Total distortion at Po = 2 W dtot

Minimum frequency response (-3 dB)

Signal-noise ratio at P = 2 W

= 100
typ. 50
typ. 9.5

140

2.7

1.8
typ. 2.6
typ. 13.5
typ. 86
typ. 3.6
60 Hz to 20
typ. 73

A%
mA
mA

k2

mV
mV
%
kHz
dB

Proper continuous operation is ensured up to Tamp = 50 °C, provided the BD115 is
directly mounted on a 1.5 mm blackened Al. heatsink of 30 cm?2 with a clamping

washer of type 56218.

If the transistor is mounted on a heatsink with a mica washer, the heatsink should

have an area of 50 cm2.
Recommended diameter of hole in heatsink: 7,7 mm.

October 1968



TAA320

APPLICATION INFORMATION (continued)
4 W audio amplifier with TAA320 and 2 transistors of type BD115.

-+
Ve
21 1aas20 P
g ¢
MQ
. !
Supply voltage Vg = 200 V
Collector current of a BD115 Ic typ. 52 mA
Drain current of TAA320 ~-Ip typ. 8.6 mA
lfe_:l:f_o_r_@gpgf:_at f = 1 kHz; feedback = 12 dB
Output power at dior = 10% Po typ. 4.5 W
Input voltage for Py = 50 mW Vi(rms) typ. 7.5 mV
Input voltage for Py =4 W Vi(rms) typ. 67 mV
Total distortion at P, =4 W diot typ. 6 %
Minimum frequency response (-3 dB) 50 Hz to 20 kHz
Signal-noise ratio at P, =4 W typ. 73 dB

Mounting instruction for BD115 see page 4

October 1968 ' 5



TAA320

7208127 7208128
2W circuit 4W circuit
Tamb=25°C Tamb = 25°C
dtot dtot
(%) (%)
15 15
10 HPPE 10 y
b y
5 5
T ! T
V. T
0 im 0 !
0 1 2 Po (W) 3 0 2 4 Po(W) 6
: - 20 - 7208130
\ BEE PR ] T HA 1typical values
o4Hce O
S e T S Tamy +25°C
) D)
i g (mA)
>D m I A\C) \\.Q ]
| [ T ‘:7 EEBERE
15 N ]
5 -
/ 11
T '\.00\\’:: o
’ 1#—'—174
EES L / W
T} 1] i 1]
§aidsanss .50V]
5H T
A 10.8%
A 1 BN
= 10.8
B-Vgs (V) 10 5 0 5 10-Vpg (V) 15
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TAA320

300 7208133 7208126
typical values| | I typical values 1 JIL %g&:
-Vps = 10V T 4 Tamb=25°C g\ ‘

bis | Tamb =25°C 80| -1kHz dlagrsie
(U‘Q‘-I) Ist| T

A (ma) jﬁ;_

n O -

200 oy I
» 5
3 o5 ] 4o

N X (1]

‘?A;é \| 7 ::

((y / - 40
,,b L :—4 | I

100 A aEE H-H 2

EEEN ™ r =
- ((\ +
LA 20/ e e
| | H | T
15("712 I 1
0.5MHz | [ 111 H
oMOMHZI T T T T o x i —
0 20 gjg (W™ 40 0 5 10-Vps (V) 15 —
7208132 |V£s| (mdy "
80 60 40 20 0 20 40 60 80
180° \ H \‘\typsccﬂ values | 7 T 360°
—VDS=10V q§° " Q-."J"Il
Tamb=25°C '\01’ 54#/?
1950 S NI I, 345°
N — 7 < 2,
;é}'% Pr
— S
= — \0((\
(¢}
210 N — 330°
S== Z
225° —] 315¢°
240° —F 300°
255° 285°
270°
October 1968 “ ” 7



TAA320

7208134
FHtypical values
Tamb=25°C
2 £=1kHz
9os
(ma™
15 A
1
\
~Ip=1oma
- 8 mAl
05 : 6mA]
I L H4mA
! 2mA
T T
0 1 B EE!
0 5 10-Vps (V)15
300 1267450
—Ryp j-2=0,3 °C/mW (with cooling clip 56263)
Ptot | ===Rth j-a=0,5 °C/mW (in free air)
(mW) [T T ]:ﬂ
200 <
EEEN NS
- \\ \\
N
N \ L
100 \\
_ . N
A\
0 A
=50 0 50 100 150
Tamb (OC)
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TAA320
10 7208131
[ -ID =10mA
noise -Vpg =10V
(uv/VEz)IN
\\
\
NN
1 - N \\
L] N -
i Ll .
N
N2
\\
0.1} —+—
- [ - — — ) ~_y 44
I 4 44
0.01 i
0.01 0.1 1 10 frequency (kHz) 100
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TAA320A

INTEGRATED MOST LEVEL SENSOR

The TAA320A is a silicon monolithic integrated circuit, consisting of a p-channel en-
hancement type MOS transistor and an n-p-n transistor, in a TO-18 metal envelope.
The device is intended for level sensors with a very high input resistance (e.g. timing
circuits, thermostats, liquid level sensors, flame control circuits).

QUICK REFERENCE DATA

Drain-source voltage (Vgg = 0) -VDss max. 20 A
Drain current -Ip max. 60 mA
Gate-source voltage Ly
“In = . - .o typ. 10,6 \'
In=10mA; -Vpg =10V group 1:  -Vsg 10,0 to 11,2 v
o typ. 11,3V
group 2:  -Vgg 10,7t0 11,9V —
. typ. 12,0 A —
growp 3 VGs ) 410126 v =
typ. 12,7V -
group 4: ~Vgg 12,110 13.3 V
Gate cut-off current at T, = 25 °C
-Vgs=20V:Ip =0 -Igso typ. 1 PA
-Vgs =20V;Vpg =0 -Igss typ. 1 pPA
PACKAGE OUTLINE Dimensions in mm
TO-18
“&/ 45°, 2 é
o A I e
X 3
PR - e
N, x - .
%, £ —] 1 = drain
\ g — 2= gate
3 = source
max min
3" 2.7 7269666 >
bottom view
source connected tc the case
Accessories available on request: 56246; 56263
1) For explanation of the group codefication see note b on page 3.

April 1973



TAA320A

CIRCUIT DIAGRAM
R1

so—Jrq TR L

72552044

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

Voltages
Drain-source voltage (Vgs = 0) _VDSS max. 20V
Gate-source voltage (Ip = 0) -VGso max. 20 V
Non-repetitive peak gate-source voltage (t <10 ms) *VgsMm max. 100 V
— Current
E Drain current -Ip max. 60 mA
- Peak drain current (t < 200 ms; § 0,001) -Ipm max. 100 mA
Temperatures
Storage temperature Tstg -65to +125 °C
Operating ambient temperature (see curve below) Tamb -20to +125 °C
7267450
300 .
—Ryp j-4=0,3 °C/mW (with cooling clip 56263)
Ptot | =——Rth j-2=0,5 °C/mW (in free air)
(mW)
—1—
200 <
N
N
“\ ‘\ .
NN 1T
N
100 T AN ]
I N 1
1 L\
AN
0 A
-50 0 50 100 150
Tamb (°C)
2 April 1973



TAA320A

CHARACTERISTICS Tj = 25 °C unless otherwise specified
Drain current
typ. S5 nA
-Vps=20V;Vgs =0 -Ipss <YP 1 bA
Drain-source voltage 1)
-Ip =10 mA; -Vgg =20V -Vps < v
-Ip =60 mA: -Vgg =20 V -Vps < 1,5 \%
Gate-source voltage (see note b)
In = typ. 10,6 v
-Ip =10 mA; -Vpg =10V group 1: -Vgg 10.0 to 11,2 v
o typ. 11,3V
group 2: -VGs 10.7t0 11,9 Vv
. typ. 12,0 \4
group 3: -Vgg 11,4t012,6 V
. typ. 12,7 A%
group 4: -Vgs 12,1t013,3 V
Gate cut-off current
-Vgs=20V;Ip =0 -lgso  typ- 1 pA?)
-Vgs =20V, Vpg -0 -igss yp. 1 PA 2)

NOTES

a. The leads are short-circuited by a clip to protect the oxide layer against damage
due to accumulation (or build-up) of electrostatic charge on the high resistance gate
electrode. The clip should not be removed until after the device is mounted.

b.  As a service to the customer the -Vg group to which a device belongs is identified
by a numerical suffix (1, 2, 3 or 4), however, individual groups cannot be ordered
separately.

1. See also upper graph on page 4.

2. Being dependent on handling ana ambient humidity. the quoted value applies only up
to the time of shipping.
Efficient drying treatment is advised before the device is mounted, provided the

application requires this low current.

April 1973 |



TAA320A

3 7267452
LTI 1T
[T T n L
L Tamb =25 °C -
“VDS [1]-vgg=20V -
) /
typ A
, l ARNE
,l
max =
L~ P
- el
"] 11
o il e -
1 _-—-—‘: e o
0
10 30 50 70 -Ipg (mA) 90,
7267449 726745
12 T LT o
o =X
_ -Ip=10mA [ 20
Ves -Vps=10V [[] N
V) N typ. values 1 -Vps
N 1H W [T
11 T T 15 Tamp =25 °CI
\\ ) typ. values [
B ]
N
NG 10
N 1
10
] i 5
T LT - — N\
. T SEERAN
-50 0 50 100 150 7,5 10 12,5 15
Tamb (OC) —VGS (V)
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TAA320A
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TAA370

HEARING-AID AMPLIFIER

Integrated monolithic a.f. amplifier for use in hearing aids. The collector current
of the class A output transistor can be determined externally, making the circuit
suitable for a wide range of output powers at a low current consumption. Provision
is made for the use of peak-clipping and frequency compensation circuits, and spe-
cial measures have been taken to minimize the influence of temperature and supply
voltage variations.

QUICK REFERENCE DATA
Supply voltage VB nom. 1.3 V
Transducer gain Gtr typ. 0 d
Output power at deot = 10% Py typ. 1.5 mW
Saturation voltage of TR7
atIg=5mA; Vg9 = 1.3V V3_9gat < 300 mV
Current consumption of all stages
except output stage I typ. 0.35 mA
Noise figure F typ. 3 dB
PACKAGE OUTLINE
TO-89
i
w 4 —
3

1.75 mex

July 1969 “ 1



TAA370

CIRCUIT DIAGRAM

k2 T

7255195

RATINGS Limiting values inaccordance with the Absolute Maximum Sy stem (IEC134)

Voltages Vg-2 max.
V3.2 max.

-Vg_o max.

Vs.9 max.

Currents Iy max.
I3 max.

Maximum allowable total power dissipation versus ambient temperature

5)
5
5
S
20
20

200 7267549

Ptot

(mW)

100

v
v
\Y%
Vv
mA
mA

0
=50 0 0
—» Temperatures 50 Tamb (°C) 100
Storage temperature Tstg -55 to+125 °C
Operating ambient temperature
(see derating curve above) Tamb -20 to +85 °C

2 April 1973



TAA370

CHARACTERISTICS (see also test circuit) Tamb = 25 °C
Supply voltage VB nom. 1.3 V
Voltage gain of first 3 transistors (pin 9 to 7) Gy > 60 . dB
Transconductance of last 3 transistors (pin 1to 3) gf 200 to 280 mg"!
Saturation voltage of last transistor (TR7)

atlc=5mA; Vg_o = 1.3V Vi_ggat < 300 mV
Current consumption of all stages except typ. 0.35 mA

output stage I 2 0.5 mA
Noise figure

Rs = 5 k2; B = 400 to 3200 Hz F p- 3 dB

< 6 dB

Test circuit

+Vg=13V
Z,ZpF‘ .
L, JokQ i . TAA370
0.47) 5kQ
g s ]2 [
0 + | WF

. Vi
for testing Gy, ™)y 5002
+ 120kQ v, ;
2004F 'mu \T whe fOr testing gf

T

>

72552191 >

January 1969



TAA370

APPLICATION INFORMATION
The TAA370 in a 1.5 mW amplifier

+Vg=13V

Z=300Q
R=100Q

11
LI o

> -
7288220 7
4

9 7209724

5 transducer gain versus amblent
Gtr|temperature at VB—VBnom H

(dB)

9_050 0 50 Tqmb(oc) 100

35 transducer gain versus
Gtr {supply voltoge)

mn il N

i
1

]
I H
]
I

1]
<

12 14

@
—
=
e
o

[y
1

_1'_4

=

1

T

T

1 12 14 vg(V) 16

13 = 2.5 mA
Lot = 2.85 mA
Rpr = 4 kQ
7% 7209727.
“[voltage gain versus ?requenc o
Gy/|typical values H
(dB
Bt 48
) A0’ 1
T 1y
HERY
L reoh 1—X
FHHn C=047F
i c=01uF 1
70 ' 4 AL I T ITIIT
i0? 10’ 0% #(H2) 10°
16 [ 72097 25
“ldistortion versus 1]
‘:‘m\ output power }f
(o) T TTeve
1 "'
10 1
1 I
1 1 I
| 1 |
5 J
< J |
] |
[ ]
] J
0 {
0 B mw) 10

January 1969



TAA480

LOW FREQUENCY AMPLIFIER

The TAA480 is a silicon monolithic integrated a.f. amplifier suitable for use as
channel amplifier in telephone carrier equipment. The accurate amplification and
input and output impedances required for this application make the use of low toler-
ance resistors imperative. Therefore only the transistors and diodes have been
integrated.

Owing to the push-pull configuration of the output stage no d.c. current will flow
through the output transformer. This makes considerable savings possible.

QUICK REFERENCE DATA

(see test circuit on page 4)

Supply voltage VB nom. 20 V

Voltage gain Gy typ. 15 dB

Output voltage at dyor = 1% Vo(rms) min. 4 V
PACKAGE OUTLINE Dimensions in mm

TO-74 reduced height

OISGMGX

.
o
- 9

O.L‘B max

8.5 max

5.3max 12.7™"

72523771

October 1971 1



TAA480

CIRCUIT DIAGRAM

& 5 6

TR2 TR3

TRI

S

I

1210 9 8

RATINGS (Limiting values) 1)
Voltages V4-3

V7.8
Vi10-1
Vg-1
Vs-1
V6-1
V7.1
V2.3
Vi0-4
V7.5
Vg-10
Currents Iy
Is
Ig
Total power dissipation up to Typp =75 °C Prot

Temperatures
Storage temperature Tstg

Operating ambient temperature Tamb

max. 25
max. 25
max. 25
max. 25
max. 25
max. 25
max. 25
max. 25
max. 25
max. 25
max. 25
max. 25
max. 25
max. 5
max. 10
max. 5
max. 5
max. 10
max. 10
max. 10
max. 200
-55 to +125

-5to +75

< << < << << << << <<<<<<

oC
oC

1) Limiting values according to the Absolute Maximum System as defined in IEC

publication 134.

October 1971



TAA480

CHARACTERISTICS at Tympp = 25 °C
TRANSISTOR TR1

D.C. current gain

- . _ typ. 125
Ic =0.2mA; Vgg=5V hfFg 50 to 300
TRANSISTORS TR3 and TR4
Saturation voltage
260 mV
IC =10 mA; IB =1 mA VCESHt < 600 mV
EACH TRANSISTOR
Collector cut-off current
Ig =0; VcB = 10V IcBO < 100 nA
Collector -substrate leakage current
VCS =10V ICSO < 100 nA
-
-—
-—
-—
—-—
-—
-—
October 1971 3



TAA480 “

PERFORMANCE in recommended test circuit

Supply voltage VB nom. 20 V
Output voltage at dior = 1% Vo(rms) > 4 V
Distortion at Py = 4.5 mW deot < 0.1 %
Input voltage at Py = 4.5 mW Vi(rms) typ. 310 mV
D.C. collector voltage
typ. 7.8 V
of TR4 V7-6 6.3109.4 V
; typ. 5.2 mA
Total current drain Itot 4};{; 05.6 mA
Test circuit:
p— +
»
330 pF ,JM t 4
PPl | |s6.2k0 | |s.66 k02
. —139uF
Vi A
12.1k92 4 5 6 181_/‘11:“ {
TAA480 7 — ] VB
9 10 8 649 Q
L
866 2 15592 56 2
560 2 Y
o—

4 October 1971



TAA550

VOLTAGE STABILIZER

The TAASS50 is an integrated monolithic voltage stabilizer, especially designed to
provide the supply voltage for variable capacitance diodes in television tuners inde-
pendent of supply voltage and temperature variations.
The TAAS550 is supplied in 3 voltage groups, identified by a coloured dot on the en-
velope:
Stabilized voltage Vjo: 30to 32V red dot

32to 34V  yellow dot

34to 35V green dot

QUICK REFERENCE DATA

Supply current I typ. S5 mA
Stabilized voltage Vi2 30to35 V
Differential internal resistance r)o typ. 10 @
PACKAGE OUTLINE Dimensions in mm
-18: 3 P x
TO-18; 2 pins é\oA‘, 4%, 2 g
O A S ®
* 7 3
- O"
! |
Sy | =

5.3m0'.1< 12.7min 3
r———- >

pin 1 connected to the case

April 1973 1



TAAS550

RECOMMENDED CIRCUIT

+»—D—[——I4:1——ﬁ
Ve hL TAAS50 C i‘Cz

2
. [
- & e

VB >> Vi

[y typ. SmA
R>22Q

C; = 300 to 4700 pF

Cy: to be connected if decoupling for low fre-

quent noise is necessary

In practice values up to 10 uF are used.

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

Maximum allowable supply current versus temperature

20 72107
L
(mA)
N
N,
_— AN
_— AN
— N
—_— N
— 10
\\Tcase
= N
I~~~ N,
~ N
™~ Tomb
——
1i min N
P
0 N
0 50 100 T (°C) 150
Temperatures
— Storage temperature Tsig -55to +150 °C
Operating ambient temperature Tamb -20 to +150 ©°C
CHARACTERISTICS
> 2 mA
Re
commended supply current I typ. 5 mA
— Stabilized voltage Vi 30to 35 V
Differential internal resistance at f = 1 kHz
I} = 5mA r " P 10«
1 12 < 25 Q
s AV typ. -0,13 mv/°C
.y - [¢) aviya yp )
Temperature coefficient at T,pp = 10to0 50 °C ATarp 23,1t0 41,55 mV/OC
2
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TAA630S
TAA630T

SYNCHRONOUS DEMODULATOR
FOR COLOUR DIFFERENCE DRIVE

he TAA6030 is a synchronous demodulator for direct drive of colour difference out-
put stages with clamping circuits in television sets. The circuit consists of 2 am-
plifying synchronous demodulators for the B-Y and R-Y signals, a matrix, a PAL
switch, a bistable multivibrator and colour killer switch.

QUICK REFERENCE DATA

Supply voltage Vo-16 nom. 12V

Ambient temperature Tamb 25 oC

Gain of R-Y demodulator Gyv(R-Y) typ. 6

Gain of B-Y demodulator Gy@B-Y) tvp.  10.7

Input impedance of B-Y and R-Y channel 1Z9-10] tp. 1 k2
|Z13-16] typ Ik

Output impedance of R-Y, B-Y and

G-Y channel 1Z4-10 I < 00 0
125-16] < 100 @
|27-106] < 100 @
PACKAGE OUTLINE

TAA630S: 16 lead plastic dual in-line (See General Section)
TAA630T: 16 lead plastic quadruple in-line (See General Section)

April 1973 1



CIRCUIT DIAGRAM

TAA630S
TAA630T

vasmesze
ki3 St

o_QFIH.u A.m mV

~
oo

+ow
o

u
SxD EEY mng osy vy Szﬂ :«E mNmD mNzE ay 5 uy

ol SENL

a3
€L 9zHL _‘mm» Slal

— PP
w0
14
=

November 1971

781

n&
: : 1
30 sq
:mj: >t ¢ G 1841 €eul, I?J\E MITERCRE
sz} 95y ammE 154 o ey %Y

8ZyL vyl

678

I, 12y 9Ly ckﬂl
meI.A Sedl [7EUL ZEYL]

Ol4L Y1
[Blail 91l ElHL LAl

NNIE 6Ly LIy 2] hggm
€241 6Ll i34l j\

87y

[A LT

658 25¥| | 09Y| mazﬁ Gﬂqm

o
-
E

uy

1

Lﬁff

©0O—4
10—
w O—1
~0—1




TAA630S
TAA630T

RATINGS Limiting values inaccordance with the Absolute Maximum System (IEC 134)

Voltage
Supply voltage Vo-16 max. 13.2 'V
\’,()‘16 max. 16 V l)
Pin No. 1 voltage -Vio16 max. S v
Currents
Pin No.4 current I max. 35 mA
Pin No.5 current I5 max. 5 mA
Pin No.7 current I7 max. 5 mA
Pin No.1 current I max. 1 mA -
Power dissipation
Total power dissipation Piot max. 550 mW
Prot max. 800 mw )

1000 7255493

Peot ] SN

(mW) permissible area of operation

while tubes are heating up
s
500 i i s
dc. operr[:{ion
0 < 5

Temperatures  ° s 50  Tamp (°C) 5
Storage temperature Tseg -20 to +125 °C
Operating ambient temperature Tamb =20 to +60 °C

1y permissible while tubes are heating up.

April 1973 3



TAA630S
TAA630T

CHARACTERISTICS at V-16 = 12V, Vig-16 = 0.9V; Tamb =

Gain of colour difference signals

— Vip-p) 7 0 mv: f=4.4 MHz Gy(R-Y)
G-Y = 0.51 (R-Y) =0.19 B-Y) SvB-Y)
Gv(R-Y)
Input impedance of R-Y and B-Y channels
Vi(rms) = 20 mV (sinc wave): £ = 4.4 Mz
at input FR-y; input resistance Ri3-16
input capacitance C13-16
at input Fg-Yy; input resistance R9-16
input capacitance CL)-l()
Input impedance of reference inputs
Vi(rms) = 400 mV (sine wave): f = 4.4 MHz
at reference R-Y input 1Z2-16|
at reference B-Y input 1Zg-16|
Colour differcnce output voltages
(peak to peak values) output R-Y '74-16'p-p)
output B-Y V7-16(p-p)
output G-Y VS-lO(p-p)
Qutput impedances of R-Y, B-Y and G-Y channels
at output R-Y |Zg4-16]
at output B-Y |Z7-16|
at output G-Y IZS_J()]

1)Rulio of peak to peak values of input and output voltage mes

on pagce 0.
. V4-16 . V7-16

G vy — Gy@B-Y) -
VIRV T

2) Linca rity of gain = 0.7

3) Mcasured in the test circuit on page o.

25 0C

1yp. 6 1)
typ. 1.78

> 800 @

< 10 pF
= 800 @

< 10 pF

660 to 1250 Q
660 to 1250

< 3.2 V2
< 4.0 v 2)3)
< 1.8 vV 2)3)
< 100 9
< 100 Q
< 100 Q@

wsured in test circuit

c

April 1973



TAA630S
TAA630T

CHARACTERISTICS (continucd)

Colour difference d.c. output voltages
at output B-Y
at output R-Y

at output G-Y

V7-1o0

adjustable to the same

Output voltage; 7.8 kHz (square wave; peak to peak valuc)

Rload=4.7k2;V14-16 = Vi5-16 = 2.5t0 3V V3—l6(p-p)

Input voltages

at reference R-Y
at reference B-Y
at pin No. 14

at pin No. 15

ident "on"

ident "off"

colour "on"

colour "off"

1) Mecasured in the test circuit on page 6.

Va-16(p-p)
V§-16(p-p)

-Vi4-16M
-V15-16M
Vi-16(p-p)

[ v

| 11716
I

Vie

Vi0-16
V10-16

wp. 7.4 v 1

level as Viopg 1)2)

adjustable to the same level as Vyogg ])2)

typ. 2.5 V

= 0.75 V -
= 80 HA «—
< 0.4 V -—
zZ 09 Vv
< 0.3 V

2) To he adjusted with a variable voltage (V= 1.2V) or with vesistors connected be-
tween pin 11 and pin 16 for G-Y and between pin 12 and pin 1o for R-Y.

3) Permissible range 0.5 t0 2V,

April 1973



TAA 6305
TAA630T

CHARACTERISTICS (continued)

Test circuit
—_— +12V
+0.8V

impulses
1000 10nF |{10nF
10 |6
9

hor. deflection

identification
To s |
4L

Fg-v—
tFiR-v)
8 TAAB30
refig_y)—
2
refigoy—"1

n 12 3
1k 25k0 é;).

100

APPLICATION INFORMATION

v

+ *ldentvﬂcut\on
1000
, %

8
120
3300 mmn L Lkﬂ

12k0)

—}
¥

] + ;
10pF

colour

switch | T 3300
10n | 10nF

i
|

01uF |
100k
T T 150uH BF 1798
L R A
L7kQ
Figo ——
T —8
82pF o TAA630 BF179A
4
InfF
lu 2 3

+250V

pu
2mH

1

15k0) G-y

| S —
.

-

T

78kHz
block puise

November 1971



TAA960

TRIPLE AMPLIFIER FOR ACTIVE FILTERS

The TAA960 consists of three identical general-purpose amplifiers integrated in a
single silicon chip. The amplifiers can be used separately or can be cascaded to
give a voltage gainof 117 dB. One of the amplifiers has an additional emitter-follower
stage. The TAA960 is very suitable for use in an active RC band-pass filter with Q
up to 60.

QUICK REFERENCE DATA

Supply voltage V3_10 nom. 6 A%
Supply current I3 typ. 2 mA
Transfer admittance (each amplifier) ]yfsl typ. 9.5 mQ-1
Voltage gain (each amplifier) Gy typ. 39 dB
Input resistance (on pins 1, 7and 8) Rj > 25 kQ
Output resistance (on pins 2, 5and 6) R, typ. 9 kQ

(on pin 4) R, typ. 500 Q
Q factor (in typical RC filter) Q typ. 45

PACKAGE OUTLINE TO-74; reduced height Dimensions in mm

0.86max E
T 3

]
L1 oasm:

TUHHJ

467 max l 12.7min _’[

7255326

December 1970 I l ‘ l 1



TAA960

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

Voltages with respect to pin 10
Supply voltage 1y

Input voltage

Output voltage

Currents

Input current

Total power dissipation

Temperatures
Storage temperature

Operating ambient temperature

CIRCUIT DIAGRAM

V3
Ve, V7, Vi
Ve Vs, V4. Vo

18, I7, I]_

Prot

Tstg
Tamb

max.

max.

max.

max.

max.

10 Vv
4 v
10 Vv
50 pA
250 mwW

-65 to +125 OC

=55 to + 65 OC

1) With lower d.c. potential on all other terminals.

010
7255610 &

December 1970



TAA960

CHARACTERISTICS at V3 =6 V; Tymh = 25 °C unless otherwise specified.

Supply current Iy I3 1.5t0 2.5 mA
typ. 2.0 mA
Supply current !) at Vg =10V I3 1.5t03.8 mA
typ. 2.6 mA
Voltage gain (each amplifier) Gy 60 to 150
typ. 90
Input resistance (each amplifier) Rj > 25 kQ2
. . > 8 k2
Output resistance on terminals 2, 5 and 6 R, typ. 9 KO
on terminals 4 R, 135 to 750 Q

1) Terminal 8 connected to terminal 6
” 7 " " " S
" 1 " " " 2

December 1970 “ “ 3



TAA960

APPLICATION INFORMATION

Active RC filter for frequencies up to 150 kHz

Vi
TAA960
110
4 725561
R =10 kQ
Frequency f typ. 1
27 RC
Supply voltage Vp typ. 6 \%
Filter performance
40 to 55
T
at Tamp = 25 °C Q typ. 45
at Tamb = -30 to 465 °C Q 35 to 55
Input voltage Vi typ. 400 mV
Output voltage Vo typ. 400 mV
Distortion at V, = 350 mV diot typ. 2 %
S/N ratio at V, = 400 mV S/N > 50 dB
Input resistor 1y Rg typ.- 470 kQ

1) Value of input resistor to be determined for %?— =0.90to 1.1,
i

4 H December 1970



TAA970

MICROPHONE AMPLIFIER

The TAA970 is a monolithic integrated microphone amplifier for use in telephone

systems, It is compatible with both piezo-electric and dynamic microphones of suit-

able impedance and sensitivity.

Special features are:

- almost constant voltage gainandd.c. voltage drop with supply current variations
of 10 to 100 mA

- output voltage before limiting: 1 V (r.m.s, value)

- operation is independent of supply voltage polarity

- gain can be set to either of two values

- only one external capacitor required

- output impedance determined by internal feed back

QUICK REFERENCE DATA

Supply current +12 10to 100 mA
Supply voltage drop +Vo-4 typ. 4.5 V
Voltage gain
pin Y not connected Gy typ. 150
pin 9 connected to pin 10 Gy typ. 210
Output impedance
pin 9 not connected Ro typ. 60 Q
pin 9 connected to pin 10 Ro typ. 100 €
PACKAGE OUTLINE
TO-74 (reduced height) Dimensions in mm

] £
— 3
T o
wn
@© —————
46T 12,7 |

7255326

February 1972 ‘ l : ’ 1



TAA970

CIRCUIT DIAGRAM

—O4

4

R3 RS
10k0 2k

R4 R7 Rl |65
10kQ 2kQ) AR

TR2 ﬁ TR3

R1

R6
2k

R2

k0 08

o 0—

72554900

®
©O—

2 February 1972



l | TAA970

RATINGS Limiting values inaccordancetothe Absolute Maximum System (IEC 134).

Currents
Supply current (d.c.) Ip =100 to 4100 mA
A.C. component of supply current (peak value) Iom max. 100 mA
Pin No.6 current Ig max. 100 wA
Pin No.8 current Ig max, 100 wA
Power dissipation
Total power dissipation Peot max, 700 mW

1000 Jzieses

Ptot

(mW)

500 “l’q‘,P

UL ke
Cyl %

Temperatures 00 %0 00 Tams(°C) =0
Storage temperature Tstg =55 to +125 ©C
Operating ambient temperature Tamb -35to+ 75 °C
THERMAL RESISTANCE
From junction to case Rth j-¢ = 65 O°C/W

December 1970 3



TAA970

CHARACTERISTICS at Ry = 200¢; f = 2 kHz; T, = 25 °C unless otherwise spec-
ified. (see test circuit below).

Supply voltage drop at R¢h j-5 = 100 °C/W

typ. 4.5 V
= 10 mA
ti2= 1Om V24 < 54V
+Ip= 50mA +Va-4 < 5.8 V
1y = 100 mA + Vo4 6.0 Vv
Voltage gain G {typ 140
= v
pin 9 not connected {i I2 = 10 mA 105 to igg
= 50 mA
tlp=50m Gv {125 to 165
pin 9 connected to pin 10 1y =10ma Gy typ. 200
- 150 to 230
+ 12 =50 mA
G typ. 210
Change of voltage gain v 180 to 230
due to change of supply voltage polarity AG, 10
Gain reduction at f = 300 Hz typ 1 dB
(with respect to f = 2 kHz) AG, z dB
Output impedance at + I, = 50 mA
pin 9 not connected Ro typ. 60
pin 9 connected to pin 10 R, typ, 100 £
Noise output voltage at B = 0,3 kHz to 4 kHz
pin 9 not connected Va(rms) < 1 mV
pin 9 connected to pin 10 Va(rms) < 1.3 mV
Output voltage
> 0.85 V
I, =25 mA; deot = S :
2 m tot = 5% Vo typ. 1.0 V

Test circuit:

L cor —“—I

_{

February 1972



TAA970

3 7211092
AG N
G ™ [
(%) P supply current 1,=50mA
f=2kHz
1
.~
~
0
NN
~lyp
_.1 -
-2
-3
—20 0 20 40  Temp (°C) 60
13 7211091
- IR
TITTTT
_GG_ Tamb = 25°C
(%) f=2kHz
0,
0
1
M
P4 AN
l'
7
r N
/l - typ
-5 4 N
/
4
-10 A
20 40 60 80 I, (mA) 100

December 1970 I | “ S






TAB101

RING (DE)MODULATOR FOR TELEPHONY
AND INDUSTRIAL EQUIPMENT

The TAB101 is a monolithic integrated circuit comprising a 4-transistor modulator
and demodulator circuit. The circuit being made on a single crystal ensuresagreat
similarity in characteristics of the transistors and optimal tracking of their para-
meters with temperature variations. Consequently, the TABI0l gives a better bal-
ancing and therefore less carrier leakage than a conventional circuit. The use of
transistors instead of diodes provides a better isolation between input and output
circuits.

QUICK REFERENCE DATA

Collector cut-off current

Vcg = 5V; Tamb = 25°C IcBO < 100 nA
Base-emitter voltage differences | VBE1-VBE2| < 5 mV

between transistors 1, 2, 3, 4

VcB = 5V; -Ig = 150 pA | VBE3-VBE4| < S mV
Common-base current gain differences | hpp1-bpp2 | < 0.008

between transistors 1, 2, 3, 4

Ve = 5V; ~Ig = 150 uA | hFB3-hppq | < 0.008

PACKAGE OUTLINE Dimensions in mm

TO-74 (reduced height)

]
i =
|_0.48™e

85 max

L6Tmex 12.7min ‘

7255326

September 1969 ‘ l ’ ‘ 1



TAB101

i

CIRCUIT DIAGRAM

!
72581921

RATINGS Limiting valuesinaccordance with the Absolute Maximum System (IEC 134)

Voltages (each transistor)

Collector-base voltage (open emitter) VeBO max. 10 V
Emitter-base voltage (open collector) VEBO max. SV
Collector-substrate voltage Vcs max. 12V

Currents (each transistor)

Collector current Ic max. 10 mA

Power dissipation (4 transistors)

Total power dissipation up to Tamp = 100 0C Pt max. 100 mW

Temperatures
Storage temperature Tstg -35to +125 ©C

Operating ambient temperature Tamb -25to +100 ©C

2 January 1969



TAB101

CHARACTERISTICS (each transistor) Tamb = 25 °C
Collector cut-off current
IE=0; Vgg =5V 1CBO e 108 212
Collector -substrate leakage current
Ves = 9.5V Ics ¥ 10(5) Ei
Emitter cut-off current
Ic=0; Vgg =1V 1EBO P 10(5) ;”2
Break down voltages
Ig =0;Ic= 10pA V(BR)CBO > 10 V
Ig =0; Ic= 10 WA V(BR)CEO > 9 VvV
-Ig = 10 uA V(BR)CS > 12V
Ic = 0; Ig = 200 pA V(BR)EBO > S v
D.C. current gain -
Ic = 150 uA; VGE = 5 V hpE ;p 3(; =
Spot noise figure at f = 1 kHz =
-Ig = 150 uA; Vg = 5V
Rg= 1 kQ; Bandwidth: 200 Hz typ. 6 dB
Base-emitter voltage difference
between transistors TR1and TR2 at
-Ig1 = -Ig2 = 150 uA; Vcpr = VeB2 =5V | VBE1-VBE2| t<yp' f., ZX
between transistors TR3and TR4 at
~IE3 = -lg, = 150 4A; VCB3 = VeBa =5V |Vppa-VBE4l  oF é $¥
Current amplification factor difference
between transistors TRl and TR2 at
g1 = -1gp = 150 4A; VeBL = Vep2 =5V [Beithpmy | O o oo
between transistors TR3 and TR4 at
~Ig3 = -Igq = 150 uA; Veps = Vapa =5V |bppahepa [ 00 8:88;
January 1969 3



TAB101

APPLICATION INFORMATION

Telephony carriers ring modulator

25k
11
I I RO
5kQ

i
5
= %R 9 |0 R
Vinfe | S J—E—h ,| Fe
¢ N Re —
;—& o TAB101 6
? ( Re 6
Ri| [6ka
s R
o IEBE 3
2:(141)
+Vg
15V
fo Rs
Y
Vearrier
0.28 Vims

Performance at Tamb = 25 °C
Conversion gain at f5 = 1 kHz,
Vi=0.4V; fp = 34 kHz

Carrier leakage power in Ro at fp = 34 kKHz

7255193

+Vg
v

G, typ.
Poc typ.

-0.75 dB
3 oW

January 1969



TBA22]
TBA221B
TBA221D

OPERATIONAL AMPLIFIER

The TBA221 is a silicon monolythic integrated operational amplifier for use at tem -
peratures from 0 to 70 °C. Special features are:

- no frequency compensation required
- continuous short circuit protection
- offset voltage adjustable to zero

- large input voltage range

- low power consumption

- no latch up

The TBA221 is equivalent to 741C.

QUICK REFERENCE DATA

Positive supply voltage Vp 15 Vv
Negative supply voltage -VN 15_ v
Characteristics at Tamb =25 °C
Voltage gain at R, > 2 k&; Vo = £10V Gy typ. 100 000
Common mode rejection ratio CMRR  typ. 90 dB
Differential input resistance R typ. 1 MQ
Peak output voltage swing at Ry = 10 kQ VoM > 12V
Input voltage range Vi > 12V
Power dissipation Prot typ. 50 mW

PACKAGE OUTLINES (for TBA221B and TBA221D see pages 2 and 3)
TBA221: TO-99 Dimensions in mm

1.0 "‘:‘_ x
-.I— go
3
o
E ; E 2t )
8 3 ———
Q{ —
——
5,.{nom L™ |, 12.7min )
9.4 max 7255199

NI

April 1973 “ 1' 1



TBA221B

TBA22]
TBA221D

PACKAGE OUTLINES (continued) Dimensions in mm

TBA221B: 8 lead plastic dual in-line

° +———9g5max ———»
: |
o
a
o U
-f, 35
o 0.51min Max
0 L
} 3
33
3,0
v -+ [= 0,45
- L —»’ 2,54 0,254
0,71 max ’ 254 [@
g's 7266991
top view

2 April 1973



TBA221B

TBA221
TBA221D

PACKAGE OUTLINES (continued) Dimensions in mm

TBA221D: 8 lead plastic envelope (SO-8)

- - J
0,62max ’| 125 *¢ 0,35
’ 7268240
L 3 2 1 top view

April 1973 3



TBAZ2Z]|
TBA221B
TBA221D

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

Voltages

Positive supply voltage Vp max. 18 V
Negative supply voltage =Vn max. 18 \%
Common mode input voltage 1) \A max. *15 \Y%
Differential input voltage \’2_3 max. 30 V

Power dissipation (see derating curve below)

TBA221 Peot max. 500 mW
TBA221B Piot max. 310 mW
TBA221D Prot max. 220 mW
QOutput short circuit duration 2) indefinite
Temperatures
Operating ambient temperature
see derating curve below Tamb 0 to 470 °c
Storage temperature Tstg -65 to +150 °c
750 1267494
Prot
(mW)
[~ TBA221
500
N 1
AN
— TBA221B N
T 11
250 —+TBA221D
N N
N
0 \
0 50 100 150 200
Tamb (°C)

1) For supply voltages less than 15 V, the absolute maximum input voltage is equal to
the supply voltage.
2) Continuous short circuit is allowed to ground or either supply.

4 April 1973



TBA221
TBA221B
TBA221D

CIRCUIT DIAGRAM

rl?

TR9

TR12

RS
39k

TRQ—— TR1

R6
50k

72554981

April 1973

wn



TBA221

TBA221B
TBA221D
CHARACTERISTICS at Vp =15 V: =VN =15 V: Tp = 25°Cunless otherwise spec -
ified
> 20 000
Voltage gain; Ry = 2 k@: Vo = £10V Gy typ. 100 000
. 2,0 mV
Input offset voltage; Rg < 10 k&2 Vio t<yp 6:0 mV
) . typ. 0,2 pA
Input bias current Ti - 0.5 uA
typ. 30 nA
Input offset current Lio <yp 0,2 bA
> 70 dB
Common mode rejection ratio; Rg < 10 k&2 CMRR tvp. 9% dB
> +12 v
Input voltage range Vi typ. £13 Vv
— > 0,3 MQ
E Differential input resistance R typ. ’ 1 MO
typ. 30 v/v
Supply voltage rejection ratio; Rg < 10 k&2 SVRR <yp 150 thV
> +12 A%
Peak output voltage swing at Ry, > 10 kQ VoM tvp. 114 v
> £10 \
Rpz 2k Vom typ.  £13 V
typ. 50 mW
Power dissipation at V = 0 Piot <yp 85 W
Transient response (unity gain)
Vi =20 mV; R, = 2 k@; Cy, = 100 pF
Rise time typ. 0,3 us
Overshoot typ. 5,0 %
Slew rate (unity gain)
RL = 2k S typ. 0,5 V/us
6 April 1973



TBA2ZI
TBA221B
TBA221D

CHARACTERISTICS at Vp = 15 V; -V =15V Taymp =0to 70 % C unless otherwise

specified
Voltage gain; Ry, = 2kQ; Vo = £10V Gy > 15 000
Input offset voltage; Rg < 10 k2 Vio < 7,5 mV
Input bias current T; < 0,8 HA
Input offset current Lo < 0,3 pA
Peak output voltage swing;
RL > 2 kQ VOM > +10 A%
Ve
7
21
TBA221 L
+
1 5 |4
10k 7255580
-v -V

Offset voltage zeroing circuit

T

TBA221 — Vo

[1 [s ‘A Cu | |Re

-VN 7255591

7 4

Transient response test circuit

April 1973 7






TBA222

OPERATIONAL AMPLIFIER

The TBA222 is a silicon monolithic integrated operational amplifier for use at tem-
peratures from —55 to +125 °C. Special features are:

- no frequency compensation required
- continuous short-circuit protection
- offset voltage adjustable to zero

- large input voltage range

- low power consumption

- no latch-up

The TBA222 is equivalent to 741.

QUICK REFERENCE DATA
Positive supply voltage Vp 15 A%
Negative supply voltage -VN 15 A%

Characteristics at Tamb = 25 °C

Voltage gain at Ry, 2 2 kQ; Vo=%10V Gy typ. 200 000
Common mode rejection ratio CMRR typ. 90 dB
Differential input resistance Rj typ. 1 MQ
Peak output voltage swingatRy, =10k<2 VoM > +12 \Y%
Input voltage range Vi > *12 A%
i Power dissipation Peot typ. 50 mW
PACKAGE OUTLINE TO-99 Dimensions in mm
1.0"‘: N
—DI—— E
]
3
o
- — — |
E 5 —1 —
g & ———
4 bt ———
—_—
L7 | 12.7™0

7255199

T

November 1970 1



TBA222

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

Voltages

Positive supply voltage Vp
Negative supply voltage -VN
Common mode input voltage 1y Vi
Differential input voltage Vo-3
Power dissipation 2) Piot

Output short circuit duration 3)

TemEeratures

Operating ambient temperature Tamb

Storage temperature Tstg

max. 22
max. 22
max. *15
max. +30
max. 500
indefinite

=55 to +125
=65 to +150

< < < <

oc
°c

l) For supply voltages less than * 15 V, the absolute maximum input voltage is

equal to the supply voltage.

2) Rating applies for case temperatures up to 125 OC; derate linearly at 6.5 mW/°C

for ambient temperatures above 75 °C.

3) Continuous short circuit is allowed for case temperatures up to 125 0C and ambient
temperatures up to 70 °C. Short circuit is allowed to ground or either supply.

November 1970



TBA222

CIRCUIT DIAGRAM
2
o-
T}s\' i rilg R12
+
3 RI RS

RS
39kN

e

f Ra—%ﬂ R

R4

A
o

RS
5k 50kl 500

7255498.1

nO
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TBA222

CHARACTERISTICS at Vp=15V; -VN = 15 V; Tamb = 25 °C unless otherwise spec-

ified

Voltage gain; R, =2 212;Vo=210V

Input offset voltage; Rg < 10 k<@

Input bias current

Input offset current

Common mode rejection ratio; Rg < 10 k&

Input voltage range

Differential input resistance

Supply voltage rejection ratio;Rg < 10 kQ

Peak output voltage swing at Ry = 10kQ

Ry, =2 2k@

Power dissipation at Vg = 0

Transient response (unity gain)
Vi =20 mV; Ry, = 2 k@; Cp, < 100 pF

Rise time
Overshoot

Slew rate (unity gain)
Ry = 2 k&

CMRR

Vi

SVRR

50 000
200000

1.0 mV
5.0 mV
0.2 pA
0.5 pA
30 nA
0.2 pA
70 dB
90 dB
12V
13 Vv
0.3 MQ
1.0 M®Q
30 pv/v
150  pv/v
12V
*14 vV
10V
13V

50 mw
85 mW
0.3 ps
5.0 %
0.5 V/us

November 1970



TBA222

CHARACTERISTICS at Vp = 15 V; =V = 15 V; Tamp = —55 to +125 OC unless other-
wise specified.

Voltage gain; R}, = 2 k; Vo =%10V Gy > 25,000
Input offset voltage; Rg < 10 kQ Vio < 6 mV
Input bias current I < 1.5 pA
Input offset current lio < 0.5 pA
Peak output voltage swing
Rp, 2 2k VoM > 10 V
Ve
7
2
TBA222 L
H+
1 5 |4
10k
7255592
-V -VN

Offset voltage zeroing circuit

Ve
7
2]_
6
3 TBA222 —V,
+
[1 B 'A c | |Re
..VN 7255593

4

Transient response test circuit

April 1973 5



TBA222
600 255587 110 I ] I I l 7255585
TI1 1]
P 1 Tams= 25°C .
(mw) o
m Yy
\ (dB) —
P4
\
400 \ 100
\ /
N
200 90
025 50 75 100 125 800 5 10 15 20
Tamb (°C) Vei-Vy (V)
140 7255589 25 7255584
Vo
Gy (mV)
(B) Tamp=25°C 2 ra
100 90%
15
80
60 10
40 {
5 ]
20 F10% Voi- Vn=15V
0 te Tamb=25°C [T
0 R=2kQ [
C_=100pF |
Ty
-20 " [T
110 102 10° 1% 10° 10° 107 . 0 ! 2 3
t(ps)
f(Hz)
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TBA281

VOLTAGE REGULATOR

The TBA281 is a monolithic voltage regulator. It comprises a temperature compen-
sated reference amplifier, an error amplifier, a power series pass transistor and
current limit circuitry. External series pass transistors may be addedif the load
current exceeds the maximum limit. The circuit can be used with adjustable current
limiting and remote shut down. It features lowstand-by current drain, low temperature
drift and high ripple rejection. The TBA281 can be used with positive or negative
supply voltages as a series, shunt, switching or floating regulator in the ambient
temperature range 0 to+70°C. The TBA281 is equivalent to the 723C.

QUICK REFERENCE DATA
Line regulation
Vi = 12V to 40V typ. 0.1 %Vo
Load regulation
IL = 1 mA to 50 mA typ. 0.03 % Vo
Stand-by current drain
Vi=30V, Ip =0 typ. 2.3 mA
Input voltage range 9.5 to 40 A%
Output voltage range 2.0 to 37 \Y%
Input-output voltage difference 3.0 to 38 v
PACKAGE OUTLINE Dimensions in mm
1.0 max
> |-
3¢ -] *O.AB
—J * max
———c———
c———

< 6.6 max -»!e—— 12.7min ——! 72593501

For details of pin numbering see page 3.

November 1970 \ ‘ 1



TBA281

RATINGS Limiting values inaccordance with the Absolute Maximum System (IEC 134)

Voltages
Input voltage

Supply voltage

Input-output voltage difference
Currents

Output current

Current from reference amplifier output
Power dissipation Ly

Temperatures

Operating ambient temperature

Storage temperature

_16
_14

Prot

amb

Tstg

max. 40
max. 40
max. 40
max. 150
max. 15
max. 800

0to +70
-65 to +150

mA
mA
mWw

oC
oC

l) For operationabove ambient temperature of 25 OC derate linearly at 6.8 mW/OC.
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TBA281

CIRCUIT DIAGRAM
8
R1 R3 R7
5000 25k0 1kQ
D1 R TR2 TR3 TR7
R2
15k

—I TR1

TR8

R8
300
a

TR16

TR10 TR13

RS
20
kQ

~0O

PINNING

G W N

. Current sense

. Inverting input

. Non-inverting input

. Reference voltage (Vyef)

. Negative supply voltage ( -VN)

[evBRNeRNe AN o

w O
v O—e
~O—

7255497

. Output valtage (Vo)

. Collector voltage (V)

. Positive supply voltage (Vp)
. Frequency compensation

. Current limit

T
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TBA281

CHARACTERISTICS at T, =25°C; V;=Vp=Vg=12V; -VN=0V; V4 =5V; I} =5mA,
Rgc =0; C1 = 100pF; Cref = 0 unless otherwise specified;
(for testcircuit see figs. 1, 2 and 3 on page 5)

Line regulation typ 0.01 Y
- = . . 0 Vo
at Vi = 12 to Vj = 15V < 0.1 %V,
L o . typ. 0.1 %V
at Vj = 12 to Vi = 40V < 0.5 %V,
at Vi = 12 to Vi = 15V; Ty =0 to +70°C < 0.3 %V,
Load regulation typ 0.03 qV
= _ . . o Vo
at Iy, =1to I, = 50mA It 0.2 RV,
at I, =1mAtoly,=50mA; Tymp=0to +70°C < 0.6 % Vo
Ripple rejection at f =50 Hz to 10kHz
Cref =0 typ. 74 dB
Cref = SUF typ. 86 dB
Average temperature coefficient o
typ. 0.003 %/°C
- 0
of output voltage at Tamb = 0 to +70°C < 0.015 9,/9C
Short circuit current limit
Rge =109; V, =0 typ. 65 mA
typ. 7.15 \Y%
Reference voltage V4 6.8t0 7.5 v
Output noise voltage at B = 100Hz to 10 kHz
Cref=0 Va typ. 20 pv
Cref = SUF Vn typ. 2.5 pv
Long term stability
over 1000 hours 0.1 %
Stand-by current drain
I, = 0; Vi = 30V Ip typ. 2.3 mA
< 4.0 mA
Input voltage range Vi 9.5 to 40 v
Output voltage range Vo 2.0 to 37 A%
Input -output voltage difference Vi-Vo 3.0 to 38 A%
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TBA281

isnlpe o3e
-110A 1IndanQ
(7€ 314

Loes52L

(2]

*¢ 31y ur umoys

JINDITO ISPIAIP Yam Z pue [ iy ur Cy/Ty ooerdox ofeyjoa indino orqeisnfpe 104 AN

-TuTw T0J poreurwd aq Aew €y *131ap dxmerddwol wnwiurw 103

AW *p = (VWOS = T1v) vonremnsax peoy
AWS T = (A€ = 'AV) uon3BMIa1 oury
AST = 28e3104 Indino pajen3ay
oouewrojrad TesrdL],

(ALE 03 L = OQ)
101eTn30x o3e3[0A Y1y O1SBY

(71 T "84

909552

2
49004 1 Aﬂ
&) & S

4]

iszval £y
ndino
pajoinbas

*3unod juouodwod wnut
2y + 1y

=€
NM.HM m:

AWS* T = (Vwos = T[v) uonemndapeo
AWE "0 = (A€ = TAV) uonendax aur
AS = 23ei104 Indino pareindoy
oouewroyxad 1ed1dL],

(AL 03T = 0Op)
xo01en3o1 93€1[0A MO] OISeq

G T 314

Z Z Z
$09562¢L H
u:.—o%wﬁ. 5 s (4°]

sy
] B ¢
18zval
ndino _ — I W
pajoinbas o oL
9 v
h_ 8
A

(panur3uoo) SOILSINALOVIVHD

November 1970 I I




TBA281

Formulae for intermediate output voltages

. _ R2
Outputs from +2 V to +7 V (fig. 1) Vo = Veer X m
Outputs from +7 V to +37 V (fig. 2) Vo =Vpe X Rl—R’L}l
Resistor values (k§2) for standard output voltages.
positive output figure fixed output adjustable output -l)
voltage (V) + 5% + 10% (see fig. 3)
Rp | Ry Ri | Ry Ro
+ 3.0 1 4.12 | 3.01 1.8 0.5 1.2
+ 3.6 1 3.57 | 3.65 1.5 0.5 1.5
+ 5.0 1 2.15| 4.99 0.75| 0.5 2.2
+ 6.0 1 1.15| 6.04 0.5 0.5 2.7
+ 9.0 2 1.87| 7.15 0.75| 1.0 2.7
+ 12 2 4,87 | 7.15 2.0 1.0 3.0
+ 15 2 7.87( 7.15 3.3 1.0 3.0
+ 28 2 21.0| 7.15 5.6 1.0 2.0

1y For adjustable output voltage replace Ri/R2 in fig. 1 and 2 with divider circuit
shown in fig. 3 (on page 5).
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TBA 281

7255595

0.1 7255594 0.1 \
V=12V V=12V
load Voz5V [— load Vo5V
regulation Rsc=0 regulation Rsc=100
(% Vo) (% Vo)
0 — 0
\\ (-}
o Tamb=0"C
O tam! J
N ~125°C \‘
S N NG = 07
g NN |
70°C N\ N 25°
-0.4 -0.1 N
N
70°C
-0.2 -0.2
0 50 I,(mA) 100 0 25 I,(mA) 50
7255597 7255596
03 BEEEN 0.4 TTTT T
TTTITT 1111
load Vo=5V 1 line AVi=3V |
regulation I =1t050mA[T regulation Vo=5V 1]
(% Vo) Tamb=25°C | L1 (% Vo) Ii=tma [ ]]
Rsc=0 - Tamb = 25°C
Rsc = ]
0.1 0.2
0 01
——
-
. > A
-0.1 P 0 =] ’
-0.2 -0.1
-03 -0.2
0 10 20 30 40 0 10 20 30 40
Vi-Vo (V) Vi-Vo (V)

]
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TBA 281

. :)0 7255599 3 7255598
max. allowable load current
Tj=150°C Tamb=0°C
I Rih j-a=150°C/W | Ip S
(mA) | stand-by power: | |  (mA) A5 |
\ 60mwW /’ P~ | —— 70°C
without heatsink |— 7
maximum values /
100 \ 2 / /
\ ’? /
\ T =25°
50 RJamp=25 € 1
‘N
N N Vo=Vref
70°C] T~ I,=0
0 l 0
0 25 Vi-Vo (V) 50 0 25 Vi (V) 50
75 7255600
current limiting characteristics
[ 1
Vo Vis12v ||
(v) Rgc =100
S \\
Tumb"ooc‘\
25°C~\\ Il
70°CH
25
0
0 50 I,(mA) 100
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TBA 281

—_— 7255602
S 08 C =92 200
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8
‘g‘ - sense voltage
o || ==—== |imiting current
g N
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I e
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TBA281

—
o

72556041

load current deviation (mA)

!E load current L |10
g / \
kS /
>
8 5 0
& Lo
8 -
E : ]
3 \ -+ -10
g o N
2 Jl |
- ‘\ "+ output voltage
1 Vi=12V -20
- —t Vo=5V
-5 I1,=40mA
- . 1 Tamb=25 °C |——
\ Rgc =0 =30
— -10
— -10 0 10 20 30 40 t(us) 50
75 7255603
=
E
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= Vo=5V 4§
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3 2 o
> e
3 / :
2 25 [ é
0
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TBA480

I.LF. AMPLIFIER

The TBA480 is monolithic integrated four-stage i.f. amplifier with symmetrical f.m.
detector, d.c. volume control and internally stabilized supply voltage.

QUICK REFERENCE DATA

Supply voltage Vp typ. 12 \%
Ambient temperature amb typ 25 °c
Frequency fo 5,5 MHz
Input limiting voltage Vilim typ. 55 uv
A.F. output voltage at Af = + 15 kHz Vo(rms) typ. 320 mV
Control range of a.f. output AV, E 60 dB
A.M. rejection at Af =% 15 kHz a = 50 dB

PACKAGE OUTLINE 16 lead plastic dual in-line (type A) (See General Section).

—

April 1973 “



TBA480

CIRCUIT DIAGRAM
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TBA480

(continued)

CIRCUIT DIAGRAM
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TBA480

-

—

—

—

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

Voltages

Pin no. 11 voltage
Pin no. 6 voltage
Pin no. 9 voltage

Pin no. 10 voltage

Currents
Total current

Pin no. 12 current

Total power dissipation

Temperatures
Storage temperature

Operating ambient temperature

Vii-16 max. 15
Vg-16 max. 15
Vog-16 max. 15
Vio-16 max. 32
Lot max. 30
112 max. 20
Peot max., 500
Tst‘g =55 to +125
Tamb -20to 460

\Y

mA
mA

mw

—> l) 15 V may be exceeded if an external resistor of 560 @ is used in accordance with

diagram below.

60

go— 4 5600

o ¥ Foves2sv
120— '

2
D Lot =111 + 19
) Maximum 40 mA permissible while

7267478

tubes are heating up.

—= %) Maximum 25 mA permissible while tubes are heating up.
5) Maximum 640 mW permissible while tubes are heating up.

D)
1y

N
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TBA480

CHARACTERISTICS
For f.m.: i.f. amplifier at f, = 5,5 MHz; Vp = 12 V;: Tyqp = 25 °C.

V7-16 | typ. 8,5 Vv 1}

Voltages
—_— Vg-16 |
Current I typ. 18 mA
Input limiting voltage Vilim t/yp. ;(5) ﬁ:/[
A.F. output voltage
> 240 mV
i = SAf =+ Pr = ;

Vi=5mV; Af =+ 15 kHz; f, = 1kHz Vo(rms) typ. 320 mvV

Total distortion
. CAf=+ 5 . _ typ 4,5 %

© Vi =5mV; Af =+ 50 kHz; £, = 1 kHz deot ( 6 7
A.M. rejection

for f.m.: Af =+ 15 kHz; fm =70 Hz

fora.m.: m=0,3; fm = 1kHz

at Vi = 300 pVv o > 45 dB

atVi= 1mV @ > 50 dB

at Vi = 100 mV o 2 50 dp
Control output voltage range

due to remote volume control AV, > 60 dB

T Vp= +12VO
0, uF

CENTENCING

P TBA 480

10k
log

0o

VD 7101444

1) Difference V7.4 < +0,5V

April 1973 H 5
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TBA480 ll

—

—

CHARACTERISTICS (continued)

For f.m.: i.f. amplifier at f, =5,5 MHz; Vp = 25 V; Tamb =259C,

Voltages

Total current

A.F. output voltage

Total distortion
A.M. rejection

Control output voltage range

&

v
11-16 11to 13
Vi2-16
V7-16 | ‘
typ. 13,5
Vg | T
I typ. 24
tot < 30
V.= 5mV; Af = * 15 kHz; fr = 1 kHz Vo(rms) ;,p ;gg
see page 5
Vp=425V0
0uF
5,5MHz
i l [9]

16

1
10kQ
log

VD 7101451

1
) Teor =11 + 112

g8

mV
mV

b
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TBA480

CHARACTERISTICS (continued)

For f.m.: i.f. amplifier at f, = 10,7 MHz; Vp = 12 V; Ty = 25 °C.

Current Ill r<yp 212 22
Input limiting voltage Vilim r/y'p l;g '::;
A.F. output voltage
> 130 mV
Q= CAf =t . =
Vi =5mV; Af =+ 15 kHz; f; = 1 kHz Vo(rms) typ. 180 mnv
Total distortion
a7
Vi=5mV;Af =+ 75 kKHz; £, = 1 kHz drot typ- ‘; i
< %
A.M. rejection
for f.m.: Af =+ 15 kHz; fm = 50 Hz
fora.m.: m=0, S,fm: 1 kHz
at Vi = 300 pVv a > 40 dB —
at Vi= 1mV a > 50 dB :-_'
at Vi = 100 mV a > 50 dB -
T Vp=+i2VO
0,1uF
07MHz
™ B[ @ [
TBA 480
-—
3 4 5] LTJ 7 e
56 pf
0,5uH
1,5nF
10nF
VD 7101461
56 pF Q=70
April 1973 ” II 7



TBA480
7267677 1267476
I 157 EEEEENEE
[T ST T
T =95 oC ] i(rms)=10mv Ll |
10 amb R; Tamb=25°C [T
R; (k)
(k2)
75 Vi (rms) = 100mV 10 fo=1MHz
".\ i i 11
fo=5,5 MHz ] /
\l 4
5 40mVy
L] 4
Vi (rms) =100mv [10mV 5
i { %9 Z,ISIan] ~i SMHZ’/
A
25 [ T [ imy s
19 Isnm\\/%\ff 10,7 MHz 110 MHz
’ [ [Tt i
1mV 15 MHz -
]
0 o LTI
0 2,5 5 Ci (pF) 7.5 0 5 Ci(pF) 10
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TBAS00N; TBAS00NQ
TBA500P; TBAS00PQ

LUMINANCE COMBINATION

The TBAS00N and TBASOOP are integrated luminance amplifier circuits for colour tele-
vision receivers incorporating delay line matching stages and a d.c. control which
maintains a constant black level over its range of operation. A beam current limiting
facility is provided, reducing the picture contrast first and then brightness.

The TBASOON is intended to be used if the voltage for beam current limiting is negative
going whereas the TBASOOP should be used if this voltage is positive going.

Horizontal and vertical blanking pulses may be applied.
An a.g.c. detector is incorporated for tuner (prn-p) and if amplifier (n-p-n); this circuit
can, however, also be used as a gated luminance black level clamp.

QUICK REFERENCE DATA
Supply voltage Vio-16 nom. 12 v
: - - l . =
Input signal (peak-to-peak value) V2-l6(p-p) typ 2 A% =
Output signal (peak-to-peak value) V10-16(p-p) typ. 4 v E
Linearity at maximum contrast m > 0,9
PACKAGE OUTLINE

TBASOON and TBASO00P  : 16 lead plastic dual in-line (type A) (See General Section)
TBAS00NQ and TBAS00PQ: 16 lead plastic quadruple in-line (See General Section)

—
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TBA500N; TBASOONQ
TBA500P; TBA500PQ

CIRCUIT DIAGRAM

—_

VD 710095 A
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TBA500N; TBAS500NQ

TBASOOP ; TBA5S00PQ

CIRCUIT DIAGRAM (continued)

05
Y
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[ 4

70 60
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[ 2ad
—
L F

B
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{7

Ra»ﬁ RasI'L‘F’sA'—
L1

w
[o
w
~

vD 710095 B 110 010
Note
Pin 6 connection to transistors T22 or T23
TBAS5S00N: connections made via dotted lines (------ )
TBAS500P : connections made via dashed lines(———-)

80 ?12
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TBAS500N; TBASOONQ
TBA500P ; TBA500PQ

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

Voltage

Supply voltage Vi2-16 max. 13,2V

Current

Peak current in pin 13 113M max. 400 mA 1)

Current at pin 1 +1 max. 5 mA
- max. 10 mA

Current at pin 15 +15 max. 15 mA
—115 max. 1 mA

Power dissipation

Total power dissipation Prot max. 600 mw

Temperatures

Storage temperature Tstg -55 to+125 °C

Operating ambient temperature Tamb -20to+ 60 °C

l) At pulse duration tp =1 ps; repetition frequency 16 kHz.
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TBASO00N; TBA500NQ
TBA500P ; TBA500PQ

CHARACTERISTICS at V12-16 = 12 V: Tamp = 25 OC: See circuit on page 7.

Luminance input (negative going sync with respect to positive supply)

Input signal (peak-to-peak value) V2-16(p-p) typ. 2 A%
Input impedance |Zz- 16| 2 50 kQ
Luminance output
Output signal (peak-to-peak value) V10-16(p-p) typ. 4 v
Output voltage range Vi0-16 0,2to0 4,5 A%
Output impedance emitter follower output
3 dB bandwidth without delay line B > 5 MHz
Contrast control range > 36 dB
Contrast adjustment voltage range Vs_16 1,5to 4,5 \%
Linearity at maximum contrast m > 0,9
Brightness control range AVi0-16 typ. 1,3 v
Video signal for sync separator and chrominance amplifier

(with positive going sync)
Output signal (peak-to-peak value) V3-16(p-p) typ. 3 v
GCutput iimpedance emitter follower output
3 dB bandwidth B > 5 MHz
Delay line

Delay lines with characteristic impedances in the range 1 k2 to 2,7 kQ can be used with
external matching resistors. No capacitive load on delay line.

The frequency response and magnitude of maximum output signal can be adjusted by
means of external components (pin 9).

Blanking

For horizontal and vertical blanking apply a negative pulse current into pin 8.

Beam current limiting

Voltage for start of limiting Ve-16 typ. 2 vl

1) Voltage negative going for TBAS00N
Voltage positive going for TBAS00P
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TBAS500N; TBASOONQ
TBA500P; TBA500PQ

CHARACTERISTICS (continued)
A.G.C. detector

A.G.C. voltage for i.f. amplifier Vi3-16 0 to 9 A%
A.G.C. voltage for tuner Vii-16 11 to 3 V
A.G.C. take-over point Vi3-16 typ. 6,5 A%

I.F. amplifier control voltage variation
over tuner control voltage range AVis_ 16 typ. 2 A%

Gating pulses for a.g.c. 1)
a.g.c. is active only if: V1-16< 0,3V and Vi5-16< 0,3V

a. I1 >0,1mA (V1-16%0,7 V) and V15-16< 0,3V

b. V1-16< 0,3V andI15> 0,1 mA (V15-16~0,7 V)

c. 1} >0,1mA (Vy.14%0,7 V) and I35 > 0, 1 mA
(Vi5-16 0,7 V).

a.g.c. is not active if :

PINNING

1. Sync input 9. Luminance compensation

2. Video signal input 10. Luminance signal output

3. Video signal output 11. Tuner a.g.c.

4. Luminance delay line drive output 12.  Supply voltage (12 V)

5. D.C. contrast control input 13.  Black level clamp output ori.f.-a.g.c.
6. Beam current limiting input 14. Filtering

7. Beam current threshold 15.  Black porch key pulse input

8. Input for output signal of 16. Earth (negative supply)

luminance delay line.

l) The inputs for gating pulses (pins 1 and 16) are provided with NOR - gates.
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TBASOON; TBASOONQ
TBA500P; TBA500PQ
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TBASOON; TBA500NQ
TBAS500P ; TBAS00PQ

APPLICATION INFORMATION (continued)

The function is quoted against the corresponding pin number.

1.

Positive-going sync waveform input for sync-cancelling the black level clamp

Any convenient source of separated sync waveform may be employed.

Video signal input
A signal of 2V peak-to-peak amplitude with negative going sync pulses is required.
The black level of the signal has to be +10,4 V.

Video signal output

A composite video signal of 3 V peak-to-peak amplitude and having a positive-going
sync pulses is produced from an internal emitter follower. This can be used as a
source of chroma signal or as a source of sync pulses if required.

Delay line driver output

A low impedance signal source to feed the delay line input terminating resistor. Lu-
minance delay lines having characteristic impedances in the range 1k to 2,7 k@
can be used. The signal at pin 4 is controlled by the contrast control and beam cur-
rent limiting function.

D.C. contrast control potential

A control range of 36 dB at least can be achieved by a variation of 1,5 to 4,5V on
pin 5. There is a linear relationship between the video signal amplitude on pin 4 and
the potential on pin 5.

Beam current limiting input

A rising positive potential on pin 6 of the TBA500N will start to reduce the picture
contrast at about +2 V. A further increase in potential on pin 6 will continue to re-
duce the contrast until a threshold is reached (determined by the potential applied to
pin 7) where the video signal d.c. level will be reduced giving a reduction in picture
brightness.

The same procedure holds for the TBAS00P if the potential at pin 6 is negative going.

Beam current limiting threshold potential (brightness reduction threshold only).

Input for luminance delay line output

This pin has a d.c. potential of about 6,6 V and acts as a "current sink”. The cur-
rent fed into pin 8 comes out again at pin 9 after an impedance transformation. Bright-
ness control and horizontal and vertical flyback blanking pulses are also applied to
pin 8.

Load resistor for the luminance amplifier

The network to pin 9 determines the gain of the luminance amplifier and its frequency
response.
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TBAS00N; TBASOONQ
TBA500P; TBA500PQ

APPLICATION INFORMATION (continued)

10.

11.

12.

14.

15.

Luminance signal output

An internal emitter follower provides the output signal across an external load re-
sistor. The available output voltage range is from +0, 2 to +4,5 V. The potential of
the black level of the output signal would normally be set to+1,5 V by appropriate
setting of the current into pin 8. A luminance signal output amplitude of 4 V peak-
to-peak at maximum contrast is produced. Superimposed on the latter is the
blanking waveform which will remain of constant amplitude independently of con-
trast and brightness adjustments.

Control voltage for tuner

Positive 12 V supply

Output of black level keyed a.g.c. detector

Low pass filter capacitor

This filter prevents the operation of the black level clamp being affected by the
colour burst or h.f. noise.

Back porch key pulse input

This can be produced from the line timebase flyback pulse by either a differenti-
ating (short flyback time) or ringing coil (long flyback time) network. A margin of
overlap with the line sync pulse on the video waveform is tolerable because of the
use of sync cancelling in the clamp circuit. However, the clamp pulse should not
be permitted to encroach uppon the following picture line.

Negative supply (earth)
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TBAS10
TBAS510Q

CHROMINANCE COMBINATION

The TBAS10 is anintegrated chrominance amplifier circuit for colour television re-
ceivers incorporating a variable gain a.c.c. chroma amplifer circuit, a d.c. con-
trol for chroma saturation which can be ganged to the receiver contrast control,
chroma blanking and burst gating functions, a burst output stage, a colour killer stage
and a P.A. L. delay line driver stage.

QUICK REFERENCE DATA

Supply voltage Vi-16 nom. 12 v
Input signal (colour bars)
peak -to -peak value V4-16(p-p) nom. 150 mV
Output signal (peak-to-peak value) V9-16(p-p) typ. 1 \%
Burst signal output (peak -to-peak value) V12-16(p-p) typ- 1 \Y
PACKAGE OUTLINE:

TBA510 : 16 lead plastic dual in-line (type A) (See General Section).
TBAS510Q: 16 lead plastic quadruple in-line (See General Section).

December 1971 1



TBAS10

TBAS10Q

-
v
)

(A OJM * Mmm N

EQ 4-2 n_R }-R 4Q Sy
L
T
|
h@n&
Eh
—0
€
51 4
9 u
1Y 4
Ei 2y o
“

WVIOVIA LINDAID

December 1971



TBAS510
TBAS10Q

RATINGS Limiting valuesinaccordance with the Absolute Maximum System (IEC 134)

Voltage

Supply voltage
Currents

Power dissipation

Total power dissipation

Temperatures
Storage temperature

Operating ambient temperature

CHARACTERISTICS at Vi-16 = 12 V; Tamp = 25°C ; See also test circuit on page 5.

Input of chrominance signal (fed in via 1 nF)

transistor TR44

Chrominance signal output (without burst)

at nominal saturation and maximum
contrast (peak-to-peak value)

transistor TR31

Input ofa.c.c.

1) Kept constant by a.c.c. circuit

Vi-16 max. 13.2

Ig ; I11 max. 20

-I9 5 -I19 max. 20

Prot max. 550
Tstg -55 to +125
Tamb -20to +60

V4-16(p-p) typ- 150
V4-16 15 to 300
I7 . <1 > 2
1£4-16i typ. 3
V12-16 typ. 8
V12-16(p-p) typ. 1
I11 typ. 4
Vo9-16 typ. 7
V9-16(p-p) typ. 1

+6to -30
18 typ. 5
Va2-16 typ. 2.5
22-16 > 50

A%

mA
mA

mW

°c

°c

mV
mV

k2
k<2

vl

mA

dB

mA

kQ

-

I
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TBAS510
TBAS10Q

CHARACTERISTICS (continued)

Input of chroma-saturation control

Input of chroma blanking

Switching level range

Input of colour killer

Input voltage for: colour on

for: colour off

PINNING

1. Supply voltage (12 V)

. A.C.C. control potential input

. A.C.C. bias ripple compensation
. Chroma signal input

. Colour killer switching input

. Emitter decoupling network

Screen

0 N O b W N

Chroma delay line driver (collector)

Vis-16 1.5t0 4.5 \%
IZIS-16| > 50 kQ
-Vi4-16 1to5 A
| Z14-16] typ. 2 k@
_V13_16 2.2t05.0 A%
Vs5-16 2.5t0 4 \%
Vs-16 0tol1l.8 A%
> 50 dB
|Z5-16 | > 150 k@

. Chroma delayline driver(emitter)
10.
11.
12.
13.
14.
15.
16.

Screen

Colour burst output (collector)
Colour burst output (emitter)
Burst gate gating pulse
Chroma blanking pulse input
Chroma saturation control

Earth (negative supply)
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TBAS10Q

APPLICATION INFORMATION
to TBAS00 4 burst output (1V) a.c.c. rectifier a2y
1kQ °
25k | W | L e e -~ I
® 82k :_ 1___F Burst 39‘
J urst - e
| 10k Amplitude kQ'
ORELY | | |
burst 1
1509 chroma  gate 2 | InF |
1k blanking  keying Q | |
(-1v) e O J
1 \oF -22V)
+12V
Q
% 5 % 3 12 1‘,;‘] m 9 "'i 27092 1kQ IOnF"
L
10nF
) TBA 510
8202 I 2209
1l LZ:_J |jo:| s] s l:7x:] (8] ln?]' 4700
J
_|[]—2pF Inf nF FiR-v)
colour killer M ol4 1
33nF switching 4
1kQ 150 |
chroma Q
input :
j 13309 Fg-v)

VX 710071.1€

The function is quoted against the corresponding pin number

1. Positive 12V supply

2. A.C.C. control potential input

The potential required at pin 2 for maximumgainis about 2.5V;gain reduc-
tion occurs when this potential is reduced, Zjp > 50 k2

3. A.C.C. bias ripple compensation

The internal A.C. C. circuit cohsists of a longtailed pair system. The "cold"
side is established internally at +2.5V and is brought out on pin 3. This ena-
bles a decoupling capacitor to be connected and returnedto the point which se-
cures the lowest supply line ripple amplitude injection into the a.c.c. loop.

4. Chroma signal input

The allowable input voltage range is from 15 mV to 300 mV peak-to-peak with
a colour bar signal. The input impedance is greater than 2 kQ,

December 1971



TBASI10
TBAS510Q

APPLICATION INFORMATION (continued)

10.

11.

12.

13.

14.

. Colour killer switching input

The input impedance is greater than 50 kQ. Colour "on" 2.5 to 4 V; colour
"off"0to 1.8 V. The chroma signal suppression when killed is greater than 50 dB.

. Emitter decoupling network

The series network decouples an emitter of an amplifier stage in the chroma
channel. The value of resistance influences the chroma channel gain.

. Screen

This pin must be connected to pin 10 and taken via a direct path to earth, The
function of this is to prevent burst and unwanted chroma appearingat thechro-
ma output of the integrated circuit.

. Delay line driver (collector)

Supplies the chroma signal drive to the delay line driver transformer, the cold
end of which is connected to +12V. The maximum permitted voltage excursion
at this pin is 20V peak. Maximum current, 12mA peak.

. Delay line driver (emitter)

Supplies the chroma to the network which provides the non-delayed signal to
the delay line output transformer. The emitter is established internally ata
potential of 6.8 + 1V and the external network,which must incorporate a re-
sistived.c. pathto earth, mustnot demand more than 20 mA peak current.

Screen
Connect to pin 7 and then to earth.

Colour burst output (collector)

If a low impedance colour burst is required (from the emitter of the colour burst

output, pin 12) pin 11 will be connected to the +12 V supply. The maximum volt-
age and current excursions permitted on pin 11 are 20 V peak.and 20 mA peak.

Colour burst output (emitter)

An external load resistor of 2 kQ is required connected to earth and.d.c. po-
tential of 7.7 * 1V is established on pin 12 due to the internal circuitry. The:
burst output voltage is 1 V peak-to-peak.

Burst gate gating pulse

The horizontal flyback pulse can be used as a source of gating waveform. A
negative-going pulse of not greater than 5 V amplitude is necessary, the input
impedance is 4 kQ and the switching level is between -2.2 V and -5 V.

Chroma blanking pulse input

A negative going horizontal flyback pulse can be used here. Its amplitude
should not exceed —5 V. The input impedance at this pin is 2 kQ andthe switch-
ing level is about —=1.0 V.

During scan time, the d.c. voltage on this pin should not be negative.
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TBA510Q

APPLICATION INFORMATION (continued)

15. Chroma saturation control
The d.c. control voltage range required is from 1.5 to 4.5 V (highest gain at
4.5V).
The input impedance is > 50 kQ and a control range from +6 to -30 dB is given.

16. Negative supply or earth

I
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TBA520
TBA520Q

COLOUR DEMODULATOR

The TBA520is an integrated colour demodulator circuit forcolour television receivers,
incorporating two active synchronous demodulators for R-Y and B-Y chrominance
signals, a matrix (producing the G-Y colour difference signal), P. A. L. phase switch
and flip-flop. It is suitable for d.c. -coupled drive to the picture tube when associ-
ated with the matrix integrated circuit (TBA530) and R. G. B. output stages.

QUICK REFERENCE DATA

Supply voltage (stabilised) V6-16 nom. 12 \%
Ambient temperature Tamb 25 °c
Gain of R-Y demodulator G13-4 typ. 7

Gain of B-Y demodulator Gg.7 typ. 12.5
Impedance of chrominance inputs 129 -16| typ. 1 k& in

|Z13-16] parallel with 10 pF
impedance of colour -ditterence

signal outputs 1Z4-16l typ. 2.7 kQ
1Z7-16l typ. 2.7 kQ
|Z5-16l typ. 2.7 kQ

PACKAGE OUTLINE :

TBAS20 : 16 lead plastic dual in-line (type A) (See General Section).
TBAS520Q: 16 lead plastic quadruple in-line (See General Section).
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TBA520
TBA520Q

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

Voltages
Supply voltage Ve-16 max. 13.2 \'%
Ident voltage -Vi-16 max. 5 v
Current
Ident current Iy max. 1 mA
Power dissipation
Total power dissipation Ptot max. 550 mw
Temperatures
Storage temperature Tstg -55 to +125 oC =-—
Operating ambient temperature Tamb -20 to + 60 oC
CHARACTERISTICS at V_14 = 12 V (stabilised); Tamp = 25 °c
Gain of chrominance (R-Y) signal
Vi(p-p) = 50 mV; f = 4.4 MHz G13-4 typ. 71
Ratio of gain of blue channel to
red channe} at -1dent1cal g& typ. 1.78
input signal voitages Gi13-4 ’
Matrix for generation G-Y signal -0.51 (R-Y) -0.19 (B-Y)
Colour-difference d.c. output voltages V4-16 typ. 7.9 \%
V7-16 typ. 7.9 \%
Vs5-16 typ. 7.9 \4
Drift d.c. output voltage
A Tymp =40 °C < 50 mV
Relative change of d.c. output voltages
between channels at A Tgyp, = 40°C < 20 mV
Colour difference output signals
peak to peak values R-Y V4-16(p-p) Z 3.2 V%)’
B-Y V7-16(p-p) = 4.0  V2)3)
G-Y Vs-16(p-p) = 1.8 V23
Impedance of chrominance inputs
Vi(rms) = 20 mV (sinusoidal); |Z9-16l > 800 @ in paral-
f=4.4 MHz 1Z13-16l lel with 10 pF

1) Ratio of peak to peak values of input and output signals.
2) Linearity = 0.7 measured in the circuit on page 5.

3) Maximum output signal. For driving the TBAS530 the input signal should be reduced by

a factor 2.2.
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TBA520
TBA520Q

CHARACTERISTICS (continued)

Impedance of colour-difference

signal outputs 1Z4-16 typ. 2.7 kQ
|ZS—16| typ. 2.7 k@

Impedance of reference
signal inputs |Zo- 16| typ. 1 kQ
128_161 typ. 1 kQ

Square wave output voltage
peak to peak value; f = 7.8 kHz V3—16(p-p) > 3 A%

Input current

Supply current consumption Ig typ. 32 mA

Input voltages

Reference voltages (peak to peak values)

at reference R-Y V2-16(p-p) typ. 1 v
at reference B-Y V8—16(p-p) typ. 1 Vv

e o . Iy 2 80 HA
Identification circuit active { V116 > 075 V
in-active Vi-16 < 0.4 A%

peak to peak values V14-16(p-p) 3to 4.5 \%
V15'16(p'p) 3to4.5 \%

PINNING
1. Identification bias 9. B-Y chrominance input signal
2. R-Y subcarrier reference input 10. n.c..
3. P.A.L. square wave output (7.8 kHz) 11. G-Y d.c. level setting
4. R-Y signal output 12. R-Y d.c. level setting
5. G-Y signal output 13. R-Y chrominance input signal
6. Supply voltage (12 V) 14. Line pulse input (flip-flop synchronising)
7. B-Y signal output 15. Line pulse input (flip-flop synchronising)
8. B-Y subcarrier reference input 16. Earth (negative supply)
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TBA520

TBAS520Q
APPLICATION INFORMATION
line pulse input
o, —L 1 —O tF(r.y)
10nF  [10nF Fie-n
16 15 W 13 2] [n]  [o] 9

TBA 520

ident

VC710N0E

5 L?J ]-.ld LTJ
O +12V

15
pF
330 30 I 30
p p
Ref(s.v)
Ret(r.v) 39pF 39pF 39pF
-(R-Y)  -(G-Y) -(B-Y)
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TBA520
TBA520Q

APPLICATION INFORMATION (continued)
The function is quoted against the corresponding pin number (see also page 5).
1. Identification bias

The input current required to stop the flip-flop, "Ident on': 1oy > 80 pA.
For "Ident off": Voff = =5 to +0.4 V.

2. R-Y subcarrier reference input
An 1 Vpeak to peak signal is requiredviaad. c. blockingcapacitor, Under no cir-
cumstances should this signal be less than 0.5 V peak to peak.
The input resistance at this pin lies between 670 © and 1250 2,
(¥2-16 =0.8to 1.5 m-1)

3. P.A.L. square wave output
The amplitude is =2 3 V peak to peak from an emitter follower.

4. R-Y signal output (G-Y at pin 5 and B-Y at pin 7)
No external d.c. load needed except that direct connection must be made via the
low pass filter to the R. G. B. matrix TBAS530.

The signals produced are in the following ratios:

Vg-y =1.3 Vrp.y 105
(a) Vg-y=0.76 VR .y £ 10%
(b) VG-y=0.26 VR-y + 157

Condition (a) refers to (B-Y) + (R-Y) addition in the G-Y matrix.
Condition (b) refers to the phase reversed (R-Y) input signal where (G-Y) is ob-
tained by subtraction.

The d.c. levels should cach be adjusted, starting with the (B-Y), to +7.5 V at
nominal supply voltage.

The maximum peak to peak voltages for the condition m > 0,7 (m = ratio of min-
imum to maximum differcntial gains) arc:

VR-Y(p-p) = 3.2V

VG-Y(p-p)z 1.8V

VB-Y(p-p) - 4.0V
The output impedance for cach signal is 2.7 kO,

The drifts in d.c. levels of the colour difference output signals for a change in
ambient temperature of 40 °C (after equilibrium is reached from switch-on)are
typically:

Absolute shift -50 to +50 mV

VR -y relative to V-y =20 to 420 mV

VG-Y relative to V-yY -20 to +20 mV

VR -y relative to Vo_oy -20 to +20 mV
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TBA520Q

APPLICATION INFORMATION (continued)

The changes in d.c. level with supplyvoltage are appr0x1mate1y linear and track to—
gether.

The -3 dB bandwidth of the colour difference signals is 1.5 MHz.

5.

6.

10.

11.

12.

13,

15.

16.

G-Y signal output (see pin 4)

L.T. positive supply

Also d.c. level setting for B-Y output (pin 7). The maximum allowable voltage on
this pin is 13.2 V. The minimum supply voltage to ensure setting the B-Y output
d.c. level correctly(+7.5 V) is 11.6 V (in such case RV; would be set to zero).

. B-Y signal output (see pin 4)

. B-Y subcarrier reference input

The requirements here are identical with those for pin 2.

. Chrominance B-Y input signal

An input signal up to 360 mV peak to peak (colour bars) is allowed. For driving
the TBAS530 an input signal of 160 mV is required. The input impedance is great-
er than 800 Q and the input capacitance is less than 10 pF (yg-1¢ and y13-16 <
1.25 m Q-1 in parallel with 10 pF). The spread in gain of the internal circuitry
in the chrominance channel is +10 %.

Internally connected; no external connection should be made.

D.C. level setting for G-Y output signal (circuit diagram on page 5).
D.C. level setting for R-Y output (see circuit diagram on page 5).
Chrominance R-Y input signal

An input signal up to 500 mV peak to peak (colour bars) is allowed. The input
impedance and spread in gain is the same as for pin 9.

N

. Line pulse input (flip-flop synchronising)

ulse inp (IIip-It

A4 V peak negative going line flyback pulse should be appliedvia separate 10 nF
capacitors to pins 14 and 15. Pulse amplitude to lie between 3 V and 4.5 V peak
to peak.

Line pulse input (see pin 14)

Negative supply (earth)
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TBA530Q

R.G.B. MATRIX PRE-AMPLIFIER

The TBAS530 is an integrated circuit 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 lay-out has been designed to ensure tight thermal coup-
ling between all the transistors in each channel to minimise and equalise thermal
drifts between channels. Also, each channel follows an identical lay-out 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.

QUICK REFERENCE DATA

Supply voltage Vg-6 nom. 12V
Ambient temperature ___________________________ Tamb ____________ 25._°¢
Gain of luminance and
colour-difference channels G typ. 100
Total current consumption Lot typ. 30 mA
PACKAGE OUTLINE

TBAS530 : 16 lead plastic dual in-line (type A) (See General Section).
TBAS530Q: 16 lead plastic quadruple in-line (See General Section).
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CIRCUIT DIAGRAM
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TBA530Q

RATINGS Limitingvaluesinaccordance withthe Absolute Maximum System (IEC 134)

Voltage

max. 13.2
max. 10
max. 50
max. 400
-55 to +125
-20 to +60

typ. 1.4
typ. 1.78
typ. 0.82
typ. 1
typ. 100
typ. 1
typ. 165

Supply voltage Vs_g
Currents
Supply currents Ip 51y 5 14
110 1135 116
Power dissipation
Total power dissipation Piot
Temperatures
Storage temperature TStg
Operating ambient temperature Tamb
CHARACTERISTICS measured in circuit on page 5
Measuring conditions: Vg-6 =12 V; Ty oy =25 °C
black level: Vg .y = Vg y =Vp vy =7.5V
Vy =15V
Colour difference input
peak-to-peak values V2-16(p-p)
3-16(p-p)
V4-16(p-p)
Luminance input signal (peak-to-peak value) Vs. 16(p-p)
Gain of colour channels Go-6 1
(B-Y;G-Y:R-Y) at f = 0.5 MHz ol
G4-6
Ratio of gain of luminance
amplifier to colour amplifiers
D.C. output voltage VR
Vg ]
VB

mA
mAl)

le)

OC --—

oC

1) At increased voltages due to external failures (e.g. collector-basis breakdown in
the output transistors) a maximum current of 50 mA is permitted between pinsl6
and 8, 13 and 8, 10 and 8, The maximum allowable dissipation in this caseis 500

mWw.

2) G is defined as the voltage ratio between the input signalsatthepins2, 3, 4 and
the output signals at the collectors of the output transistors.

1
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TBA530Q

CHARACTERISTICS (continued)

Input resistance of colour
difference amplifiers at f = 1 kHz

Input capacitance of colour
difference amplifiers at f = 1 MHz

Input resistance of luminance
amplifier at f =1 kHz

Input capacitance of luminance
amplifier at f = 1 MHz

Bandwidth of all channels (3 dB)

Total current drain

R2-6
R3-6] typ. 60 kQ
R4-6
C2-6
C3-6 typ. 3 pF
C4-6

R5-6 typ. 20 kQ

Cs5-6 typ. 10 pF
B typ. 6 MHz

Itot typ. 30 mA

PINNING see also APPLICATION INFORMATION circuit diagram on page 5.

. Output load resistor (red signal)
. R-Y input signal

. G-Y input signal

. B-Y input signal

. Luminance signal input

. Earth (negative supply)

. Current feed point

. 12 V positive supply

OOV WN

9.
10.
11.
12.
13.
14.
15.
16.

Bluechannel feedback

Blue signal output

Output load resistor (blue signal)
Green channel feedback

Green signal output

Output load resistor (green signal)
Red channel feedback

Red signal output
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TBA530Q
APPLICATION INFORMATION
LT aw " 20uH 4235V
2uF . f . f'B
I _ o—J> 0_$ +12V
7 6 ? 7 6] 7 6.1

D TBA 530

VZ 7100681

+—{:1~[
—>—(:l—|:

-(RY) -GY) -(BY) Y

18kQ

l.._._._._—_.
N O o
wO

VZ 7100691
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TBA530
TBA530Q

APPLICATION INFORMATION (continued)

The function is quoted against the corresponding pin numbering (see also page 5)

1.

ul

~1

Output load resistor, red signal (pin 11: blue signal, pin 14: green signal)

Resistors (47 k2, 1 W) connected to +200 V provide the high value loads for the
internal amplifying stages. The nominal operating potential on these pins is de—

" fined by an internal zener type junction and the d.c. feedbackandis approximate-

ly +8 V. The maximum current which can be allowed at each of these pins is 10
mA.

. R-Y input signal
This signal is fcd viaa low-passfilter from the TBA520 demodulator i.c. (pin 7)

having a d.c. level of 7.5V and an amplitude of 1.78 V peak to peak. The input
resistance for this pin is typically 60 k&2 with an input capacitance of less than
3 pF (similarly for pins 3 and 4).

. G-Y input signal

The d.c. black level of this signal is +7.5 V and its amplitude is 0.82 V peak to
peak (sve pin 2).

- B-Y input signal

The d.c. black level of this signal is +7.5 V and its amplitude is 1.40 V peak to
peak (<ee pin 2)

. Lumirance signal input

The d.c. level on this pin for picture black is +1.5 V. The required signal am-
plitud. is 1 \" black-to-white with negative-going sync (or blanking) for cathode
drive as shown. The input resistance at this pin is 20 kQ approximatelywitha ca-
pacitince of typ. 10 pF.

Negarive supp_lz (earth)

. Currcnt feed point

A currentof approximately 2. 5mA is required at this pin, fed via a 3.9 kQ re-
sistor from +12 V, to bias the internal differential amplifiers. A decoupling ca-
pacitor of 4.7 nF is necessary.

. Positive 12 V supply

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

. Blue channel feedback (green channel, pin 12: red channel, pin 15)

The d.c. working points and gains of both the output stages and thei.c.amplifier
stages are stabilised by the feedback circuits. The black level potentials atthe
collectors of the output stages (tube cut-off) are adjusted by settingcorrectly the
d.c. level of the colour difference signals produced by the TBA520 demodulator
i.c. 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 (VR1, VR2). (Seenotes on setting up decoder).
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TBA530

TBAS530Q

APPLICATION INFORMATION (continued)

10.

11.

12.

14,

15.

16.

Blue signal output (green and red signal outputs on 13 and 106)

These pins are internally connected with pins 11, 14 and 1 respectively via zener
type junctions to give a d.c. level shift appropriate for driving the output tran-
sistor bases directly. To by-pass the zener junctions at h.f. three 10 nF ca-
pacitors are required.

Output load resistor, blue channel (pin 1).

Green channel feedback (see pin 9).

. Green signal output (see pin 10).

Output load resistor , green channel (see pin 1).

Red channel feedback (see pin 9).

Red signal output (see pin 10).

BRIEF PERFORMANCE DETAILS AND COMMENTS

1.

Spread of the ratio of voltage gains for colour difference and luminance signal
inputs 0.9 to 1. 1.

. Very careful attention to earthpaths shouldbe 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 shouid
be adopted for the three output stages. To compensate for the cffect upon h.f.
response of inevitable differences, e.g., the absence of a potentiometer in one
of the stages, the compensating capacitors Cy, Cp 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 d.c. level of the colour difference signals from the TBA520
demodulator i.c. and the black level potential of the luminance signal applied to
the TBA530 matrix i.c. The d.c. levels of the signals produced and handled by

the i.c.'s are designedte have approximately proportional tracking withthe 12V

signedt e appre
supply potential,
AV
i.e., AN (d.c. level, signal)
AV

\/
nom(d. c. level, signal)
12

7

12V
To ensure thatchanges in picture blacklevel due to variations on the 12\ supply
to the i.c.'s occur inapredictable way, all the . c¢.'s should be operated from a
common supply line. This is specially important for the TBA520 and TBAS330.
Furthermore, to limit the changes in picture black level during receiver opera-
tion, the 12V supply should have a stability of not worse than £3% due to operational
variations, and preferably be tracked with the screen-grid supply of the picture tube.
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TBA540
TBAS40Q

REFERENCE COMBINATION

The TBAS540 is an integrated reference oscillator circuit for colour television receiv -
ers incorporating an automatic phase and amplitude controlled oscillator employing
a quartz crystal, together with a half-line frequency synchronous demodulator cir -
cuit, The latter compares the phases and amplitude of the swinging burst ripple and
the P.A. L. flip-flop waveform, and generates appropriate a.c.c., colour killer and
identification signals. The use of synchronous demodulation for these functions per -
mits a high standard of noise immunity.

QUICK REFERENCE DATA

Supply voltage V3-16 nom. 12V
Total current drain I3 typ. 33 mA
R-Y reference signal output

peak-to-peak value - V4-16(p-p) typ. 1.5 vV
Colour killer output: colour on V7-16 typ. 12V

colour off V7-16 < 250 mVv

A.C.C. output voltage range '

at correct phase of P.A. L. switch Vo9-16 +4to+0.2 V

at incorrect phase of P.A. L. switch Vog-16 +4to +11 V

PACKAGE OUTLINE

TBAS40 : 16 lead plastic dual in-line (type A) (See General Section).
TBAS540Q: 16 lead plastic quadruple in-line (See General Section).

=
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TBA540
TBA540Q

RATINGS Limiting values inaccordance with the Absolute Maximum System (IEC 134)

Voltage
Supply voltage V3-16 max. .13.2 VvV

Power dissipation

Total power dissipation at Ty = 50 °C Ptot max. 680 mw
Temperatures

Storage temperature Tstg -55 to +125 OC =—
Operating ambient temperature Tamb -20to 460 °cC

CHARACTERISTICS at V3-16 = 12 V; Tamb =25°C; V5-16 M = 0.7V
(burst signal input); Vg8-16(p-p) = 2.5 V (P. A. L. square wave in-
put) Measured in circuit shown on page 4.

QOutput signals

peak-to-peak value V4-16(p-p) yp. 1.5 v
Colour killer output: colour on V7-16 typ. 12 v
colour off V7-16 250 mV

A.C.C. output signal range

at correct phase of P, A, L. switch Vo9-16 +4to+0.2 V
at incorrect phase of P.A. L. switch Vo-16 +4to +11 V

Oscillator section (amplifier)

Input resistance R15-16 typ. 3.5 k@
Input capacitance C15-16 typ. 5 pF
Voltage gain G15-1 typ. 4.7

Voltage gain with pins 13 and 14 interconnected  Gji5-2 typ. 1.3
Rate of change of gain Gjs5.) with phase difference

between burst and reference signal _i_;%%;_z typ. 5 r—;::l_
Supply current consumption I3 typ. 33 mA
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TBA540
TBAS540Q

PINNING
1. Oscillator feedback output 9. A.C.C. output
2, Reactance control stage feedback 10. A.C.C. level setting (see also pin 12)
3. Supply voltage (12 V) 11. A.C.C. gain setting
4. Reference waveform output 12. A.C.C. level setting (see also pin 10)
5. Burst waveform input 13.} D.C. control points for
6. Reference waveform input 14.) oscillator phase control loop
7. Colour killer output 15. Oscillator feedback input
8. P.A.L. flip-flop square wave input 16. Earth (negative supply)
APPLICATION INFORMATION
Reference outputs Colour killer
(R-Y) 8-Y)  -(R-Y) output (TBA520)
+12v +12v -
o .
o (TeAse0)
T il
100aF 330nF

Burst nf ;
input 1’ o

111 4

L 5 6 7 8

+12v

TBAS540

1% 15 1% 13 12 1 10 9

m— R R

(2°%)

10k}

Céh

R2
2200
+

(2%)

22pF o=

”

; 330 nF

c3
; 680n

RV2

o T___.L,Tkn

——

L S
weC2 2700

an 100nF

F Gain

7

A.C.C. output
(TBAS560)

R6
10k

Ident output
(TBAS20)

3 7268303
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TBA540

TBA540Q

APPLICATION INFORMATION (continued)

The function is quoted against the corresponding pin number

1.

Oscillator feedback output
The crystal receives its energy from this pin. The input impedance is approxi-
mately 2 kQ in parallel with 5 pF.

. Reactance control stage feedback

This pin is fed internally with a sinewave derived from the reference input (pin
6) and controlled in amplitude by the internal reactance control circuit. The phase
of the feedback from pin 2 to the crystal via Clis such that the value of Clis ef-
fectively 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.

. Positive 12V supply

The maximum voltage must not exceed 13.2 V.,

. Reference waveform output

This pin is driven internally by the regenerated subcarrier waveform in R-Y phase.
An output amplitude of nominally 1.5V peak-to-peak is producedatlow impedance.
No d.c.load to earth is required. A d.c.connection between pins 4 and 6 is, how-
ever, necessary viathe bifilar coupling inductor. The function of this inductor
is to produce, on pin 6, a signal of equal amplitude and opposite phase (-(R-Y))
to that on pin 4. A centretap on the inductor, connected to earth via a d.c. block-
ing capacitor, is therefore necessary.

. Burst waveform input

A burst waveform amplitude of 1 V peak-to-peak is required to be a.c.-coupled
to this pin. The amplitude of the burst will normally be controlled by the adjust-
ment and operation of the a.c.c. circuit. The input impedance at this pin is ap-
proximately 1 kQ2 and a threshold level of 0.7 V mustbe exceeded before the burst
signal becomes effective. A d.c. bias.of 400 mV is internally derived for pin 5
The absolute level of the tip of the burst at pin 5 will normally reach 1.25 V (1.5
peak-to-peak burst amplitude). Under abnormal conditions the burst amplitude
should not be allowed to exceed 3 V peak-to-peak and a limiting condition will be
reached in the i.c. which inhibits the performance of the phase lock loop.

\Y
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TBA540
TBA540Q

APPLICATION INFORMATION (continued)

6.

~

10.

— 11,

12.
13.

Reference waveform input

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

. Colour killer output

This pin is driven from the collector of an internal switching transistor andre-
quires an external load resistor (typical 10 kQ2) connected to +12 V. The unkil -
led and killed voltages on this pin are then +12 V and < 250 mV respectively.
(The voltage on pin 9 at which switching of the colour killer output on pin 7
occurs is nominally +2.5V

. P.A.L. flip-flop square wave input

A 2.5V peak-to-peak square wave derived from the P.A.L. flip-flop (inthe
TBAS520 demodulator i.c.) is required at this pin, a.c.-coupled via a capacitor.
The input impedance is about 3.3 kQ.

. A.C.C. output

An emitter follower provides a low impedance output potential which is negative-
going with a rising burst input amplitude. With zero input signal the d.c. po-
tential produced at pin 9 is set to be +4 V (RV1) The appearance ofa burst
signal on pin 5 will cause the potential on pin 9 to go in a negative direction in
the event that the P.A.L. flip-flop is identified to be in the correct phase. The
range of potential over whichfull a.c.c. control is excercised at pin 9 is deter-
mined by the control characteristics of the a.c.c. amplifieri.e. for the TBA560
from 1V to 0.2 V. The potential at pin 9 will fall toa value within this range as
the burstinput signal is stabilised at 1. 5V peak-to-peak. The latter condition is
achieved by correctadjustment of RV2. If, however, the P.A.L. flip-flop phase
is wrong the potential on pin 9 will move positively. The potential divider RS,
R6 will then operatea P.A.L. switch cut-off function in the TBA520 demodulator
i.c. The switching of the colour killer output at pin7 is designed to occur as the
potential on pin 9 moves past +2.5 V.

A.C.C. level setting

The network connected between pins 10 and 12 balances the a.c.c. circuit and
RV1 is adjusted to give +4 V on pin 9 with no burst input signal to pin 5.
C5 provides filtering.

A.C.C. gain control

RV2 is adjusted to give the correct amplitude of burstsignal onpin 5(1.5V peak-
-to-peak) under a.c.c. control;

See pin 10.
See pin 14.
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TBAS540
TBA540Q

APPLICATION INFORMATION (continued)

14. D.C. control points in reference control loop -
Pins 13 and 14 are connected to opposite sides of a differential amplifier cir-
cuit and are brought out for the purposes d.c. balancing of the reactance stage
and the connection of the bandwidth-determining filter network. The convention-
al double time ccnstant filter networks are R2, C2, R3, C3 and Ry, C4. The
d.c. potentials on these pins are nominally +7,2 V.

15. Oscillator feedback input -
The inputimpedance atthis pin is nominally 3.5k in parallel with5pF. No d.c.
connection is required on this pin. The voltage in the i.c. between pin 15 and
pin 1 is nominally 4.7 times.

16. Negative supply (earth)

PERFORMANCE AND COMMENTS -

Initial adjustment
(a) Remove burst signal.

(b) Short-circuit pins 13-14. Adjust oscillator to correct frequency by C1. Remove
short circuit.

(c) Set the a.c.c. level adjustment RV1, to give +4 V on pin 9.
(d) Apply burst signal.

() Adjusta.c,c. gain, RV 2, t¢ givea burst amplitude of 1, 5V peak-to-peak on pin 5,

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

(a) Phase difference between reference and burst signals for +400 Hz deviation of
crystal frequency, * 10°.

(b) Typical holding range, *+600 Hz.
(¢c) Typical pull-in range, * 300 Hz.

(d) Temperature coefficient of oscillator frequency, i.c. only, 2 Hz/°C.

April 1973 7






TBAS550
TBAS50Q

TELEVISION SIGNAL PROCESSING CIRCUIT

The TBAS550 is a silicon monolithic integrated signal processing circuit for television

receivers. It combines following functions:

- video pre-amplifier with emitter follower output

- gated a.g.c. detector supplying the a.g.c. voltages for the vision i.f. amplifier and
tuner (delayed)

- noise inverter for gating the a.g.c. and sync separator circuits

- sync separator

- automatic horizontal synchronisation

- vertical sync pulse separator

- blanking facility for the video amplifier

The circuit is designed for receivers equipped with tubes or transistors in the deflec-

tion and video output stages, and with n-p-n transistors in the tuner and i.f. amplifier.

Only signals with negative modulation can be handled by the circuit.

QUICK REFERENCE DATA

Supply voltage VP typ. 12V
Ambient temperature Tamb 25 °c
Video input voltage (peak-to-peak voltage) V10-16(p-p) typ. 2 Vv
Voltage gain of the the video amplifier Gy typ. 9,5 dB
A.G.C. voltage for i.f. part (R4-16 = 2 k) V4-16 typ. Oto8 V
A.G.C. voltage for tuner (Rg.16 = 1 k2) Ve-16 typ. 0to7 'V
Output voltage horizontal phase detector Vo typ. 3 Vv
Vertical sync output voltage (positive

going pulse; peak-to-peak value) V15-16(p-p) > 10 v

PACKAGE OUTLINE

TBASS50 : 16 lead plastic dual in-line (type A) (See General Section)
TBAS550Q: 16 lead plastic quadruple in-line (See General Section)
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TBA550
TBA550Q

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

Supply voltage Vp max. 16 v
Power dissipation Prot max. 600 mW
750 7267464

Ptot
(mW) -
j\\
500 N
. A
Bl A
N
250
: N
_ N
0 AN
-50 0 50 100 150
Tamb (°C)
Temperatures
Storage temperature Tstg -25t0+125  °C
Ambient temperature Tamb -25t0+125  °C

1) permissible while tubes are heating up.
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TBAS550
TBA550Q

CHARACTERISTICS
Supply voltage range Vp 10to14 V
Measured in circuit on page 6 at T, =25 °C; Vp=12V

Video amplifier

Input resistance (detector load) R10-16 typ. 2,7 kQ
Input capacitance ClO— 16 < 1 pF
Bandwidth (3 dB) B > 5 MHz
Voltage gain Gy typ. 9,5 dB
Video input voltage (peak-to-peak value) Vio- 16(p-p) typ. 2 Vv 1y
Video output voltage (peak-to-peak value) Vig- 16(p-p) typ. 5,2 V 2)
Tolerances on video output voltage:
1.C. processing spreads *AVi2-16 < 550 mV
Temperature drift -AVyg.16 < 20 mv/°c 3
Spreads over a.g.c. expansion (entire range) +AVyg. 16 < 270 mV 4)
Black level at the output Via-16 typ. S Vv 5)
Tolerances on the black level at the output
I.C. processing spreads *AVy9.16 < 300 mV
Temperature drift AV 16 < 7 mV/°C 3)
Spreads over a.g.c. expansion (entire range) tAV 9. 16 < 250 mV 4)6)
Variation black level at the'ou.tput AVi2-16 typ. 0,7
due to supply voltage variations AVp ’
Available video output current (peak value) Iiom typ. 14 mA 7)

i) Negative going video signal (no pre-bias needed for the detector).

%) Video signal with negative going sync pulse.

3) Because the integrated circuit reaches 95% of its final working temperature in 100
seconds, the temperature variations to be considered are those caused by the slower
rise in cabinet temperature and by changes in room temperature.

) Variation about a nominal condition, the i.f. being fully controlled and the tuner
uncontrolled. The video signal increases and the black level decreases with increas-
ing antenna signal.

) Only valid if the video signal is in accordance with the CCIR standard.

) To this must be added 0,7 AVp, if operation of the a.g.c. causes a change in Vp.

) The total load on pin 12 must be such that under nominal conditions 172\ < 14 mA.
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TBAS550
TBAS550Q

CHARACTERISTICS (continued)

Video blanking
Input voltage (peak-to-peak value) V11-16(p-p) lto5 V
Input resistance Rii1-16 typ. 1 kR
A.G.C. circuit
Control voltage i.f. amplifier V4-16 Oto 8 \' 1)
Control voltage tuner Ve-16 0to7 \'A 1)
Signal expansion for full control of

i.f. amplifier and tuner < 15 % )
Keying input pulse (peak-to-peak value) V3-16(p‘p) l1toS5 V 2)
Input resistance R3.16 typ. 1 k@
Synchronisation circuit
Sync separator see note 3
Control voltage line oscillator Vo typ. 3 Vv 4
Output voltage vertical sync pulse

separator (peak-to-peak value) V15-16(p~p) > 10 \%
Output impedance Ri5-16 typ. 2 Kk

1) These figures are obtained with a load impedance of 2 kQ for the i.f. control point
(R4-1¢) and 1 k2 for the tuner control point (Rg_1¢). With these impedances the
signal exapnsion for i.f. control and tuner control will be about the same. An in-
increase of these impedances will reduce the signal expansion. Lower values will
reduce the available control voltage and increase the dissipation of the integrated
circuit. Therefore, the minimum values must be restricted to 1, 5 k for the i.f.
control point and 750 2 for the tuner control point,

) The TBAS50 may be operated unkeyed but then pin 3 must be connected to the positive
supply line via a resistor of suitable value (e.g. 10 k). However, the following
consequences should be borne in mind:

- The decoupling capacitors at the i.f. and tuner control points must be larger to
prevent ripple voltages due to the vertical sync pulses. In consequence the a.g.c.
will not follow fast signal fluctuations (airplane flutter).

- Since the horizontal phase detector is designed to be keyed, unkeyed operation will
result in the phase detector not operating as a frequency detector when the hori-
zontal oscillator is out of of sync. This considerably decreases the catching

3 range.

) The sync pulse is sliced about 30% below top sync level.

4) Required reference voltage V(p-p) (sawtooth or differentiated line fly-back pulse) =
7 V. For an oscillator-reactance stage with a control sensitivity of 400 Hz/V this
gives a holding range of about +1000 Hz.

Because the phase detector is keyed a catching range of +700 Hz is obtained without
affecting the noise immunity.
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TBAS550
TBA550Q

APPLICATION INFORMATION

, . video video
tuner if. amplifier [l—1 \octor output
2000 20000
L
25uF +
+12v

47k

1uF
7"T8u ]

205V (p-p) 2 %.
> 3 TBAS50 2
10 P
47kQ " 15
50V (p-p) S\ —__F
13 14 |16
LTkl y
50V (p-p) | — ®a
0,22 47
wF| nF
+12v P
w
0 p-p1 VNV
Y 12nF 3
reactance stage . vertical -
oscillator g horizontal output 1 oscillator
7255290.2
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TBA560B
TBA560BQ

LUMINANCE AND CHROMINANCE
CONTROL COMBINATION

The TBAS560B is a monolithic integrated circuit used in the decoding system of colour
television receivers. The circuit consists of a luminance and a chrominance amplifier.
The luminance amplifier input is matched to the luminance delay line and performs the
following functions:

d.c. contrast control *brightness control *black level clamping * blanking

The chrominance amplifier comprises:

gain-controlled amplifier *chrominance gain control tracked with contrast control *
separate d.c. saturation control *I. A.L. delay line driver *burst gate * colour killer.
Compared with the TBA560C the TBAS60B produces less gain of the burst signal and

consequently a larger ratio of the chrominance output signal to the burst output signal.

QUICK REFERENCE DATA

Supply voltage Vi1-16 nom. 12 \Y% —
Supply current I nom. 30 mA —_—
Luminance signal input current 13(p-p) typ. 1,5 mA -
. . . | = 6 mV
Chrominance input signal V1-15(p-p) | < 120 mV
Luminance output signal at
nominal contrast setting V5-16(p-p) typ. 3 A% l)
Chrominance output signal at
nominal contrast and saturation setting Vo-16(p-p) typ. 2 A% 1)
Contrast control range = 20 dB
Saturation control range ES 20 dB
Burst output (closed a.c.c. loop) V7-16(p-p) typ. 1 A%
1) Nominal setting: maximum contrast and/or saturation minus 6 dB
PACKAGE OUTLINE
TBAS60B : 16 lead plastic dual in-line (type A) (See General Section)
TBAS60BQ: 16 lead plastic quadruple in-line (See General Section)
May 1973 ” H 1



TBA5608B
TBA560BQ

“
CIRCUIT DIAGRAM
™R TR2 | TR3
RY
3
) 4
o1
i
j
Tz
1 ==}
Q see note l
on 02
a page 3 a
b
3 c
d 4
TR2S
R77
PTTy TR
& T — R72 ]
TR33 R3S - R78
TR RS7 R61
-’{TRZA R75
R
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TR39
n
o
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"~| TR63
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— t
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] 1208703
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Note: the circuits are interconnected in the numerical sequence I, II, III, IV
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TBA5608B

TBA560BQ

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

Voltage

Supply voltage

Power dissipation

Total power dissipation

Temperatures

Storage temperature

Operating ambient temperature

Voltages with respect to pin 16

Vi-16
V2-16
V4-16
V6-16
Vs-16

0Oto+5 V Vio-16
0to+12V 2) Vio-17
Oto+6 V Vi13-16
Oto+3 V Vig-16
-5to+5 V Vis5-16

Currents (positive when flowing into the integrated circuit)

I
I3
Ig
Ig

0to+1 mA 15
-1to+3 mA Ig
-5to 0 mA 110
-1to+1l mA 114

Iis

Vll—lé max. 13
Ptot max 510
Tstg -25to +125
Tamb 0to +60
min. -5 'V
-Sto+6 V
-31t0+6,5V 2
min. -5 V

Oto+S5 V
-3to+2 mA
-10to 0 mA
max. +3 mA
max. +1  mA

0Oto+1 mA

v )

mw 1)

ocC
oq

1
) Permissible while tubes are heating up: Vij.16 max. 16 V and P max. 700 mW.

2) Vo_16and Vy3_1q must always be lower than Vij_j¢4.
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TBA560B
TBA560BQ

CHARACTERISTICS measured in the circuit on page 6

typ. 12 A%

Supply voltage Vii-16 10 to 13 v
Required input signals at Vyy. 16 =12V and Ty = 25 o¢c
Chrominance input signal

peak-to-peak value Vl-lS(p-p) 6 to 120 mV
Luminance input current

black-to-white value I typ. 1,5 mA
Contrast control voltage range

for 20 dB of control Vao_16 see graph on page 11
Brightness control voltage Ve-16 see graph on page 11 Ly
Saturation control voltage range

for 20 dB of control Vis-16 see graph on page 11
Burst keying pulse (positive)

peak-to-peak value IlO(p-p) 0.05to 1 mA
Flyback blanking pulses (negative)

peak-to-peak value

for 0 V blanking level at pin 5 V8-16(p-p) typ. -0,5 \%

for 1,5 V blanking level at pin 5 Vg-16(p-p) typ. -2,5 A
Colour killer Vi3-16 < 1 A%
Automatic chrominance control starting Vig-16 typ. 1,2 v 2)

1) When Vg-16 is increased above 1,7 V the black level of the output signal remains at
2.7V.

2) A negative going potential provides a 26 dB a.c.c. range with negligible signal dis-
tortion. Maximum gain reduction is obtained at an input voltage of min. 500 mV.
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TBA560B
TBA560BQ

CHARACTERISTICS (continued)
Obtainable output signals

Luminance output voltage at nominal

contrast (peak-to-peak value) VS—16(p-p) typ. 3 \Y% 1)
Burst signal (peak-to-peak value) V7-16(p-p) typ. 1 v 2)
Chrominance signal at nominal

contrast and saturation (peak-to-peak value)  Vg-16(p-p) typ. 2 v b
3 dB bandwidth of chrominance and

luminance amplifier B typ. 5 MHz

Change of ratio luminance to

chrominance signals at 10 dB

contrast control < 2 dB
blanking

Test circuit —hl\ Yoy Vosy v
I ﬁum

120 10
kQ kQ

4
NP s, LT
Y
2.2k0
l brightness
+
/ 100nF | 10pF
+12v ;;“"F 2,5T
2 HF, 7 4
;T.O burst
u v I
1.2 3 4 5 6 7 8
chroma
TBAS608
contrast :
16 15 14 13 12 1 10 kN
S
18k
39
kQ
+ +
L 39 68 18 & SH 15 10pF 45
nF nF k0 ovil 10 k0 kn (10v)  kQ
pF
z 4 e 7 12y 4 4
acc burst  chroma
(4V during key (pos.)

measurements) 726578714

1 . . . . .
) Nominal setting: maximum contrast and/or saturation minus 6 dB.

2) Burst signal is kept constant at 1 V peak-to-peak by automatic gain control.
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TBA560B
TBA560BQ

APPLICATION INFORMATION

blanking
luminance “ '
(to matrix) +12V
1000 56k 8,2k
600ns
1k delay line kN
input
7 kN
7 brightness
1 1+
3 L.
1__r ==
470 10 10 4700
a 'L"-‘PF f nF luF
. ] burst to
[ 1 TBAS540
1 1 4 6 7 8
ka TBAS608
68
PPl 16 15 1% 13 12 1 10 9 1kn
]
470nF
|-
r
18k 27k0
100 39
wH [3¢8
10 150
kN a
+ +
- - e 1 =) 15 0,47 15
w0 T40 Torl | T ka T kn
4 7 7 4 7 412V 4 4 4
acc colour chroma
Otoav killer f\ to delay
from filter potential back line
on TBAS40 poren r2esmen

Application diagram for operation in combination with the TBA540
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TBA560BQ

TBA560B U

APPLICATION INFORMATION (continued)

Pinning

1. Balanced chroma signal input 9. Chroma signal output

2. Contrast control 10. Burst gate and clamping pulse input
3. Luminance signal input 11.  Supply voltage (12 V)

4. Black level clamp capacitor 12.  D.C. feedback for chroma channel
5. Luminance signal output 13. Chroma saturation control

6. Brightness control 14. A.C.C. input

7. Burst output 15. Chroma signal input

8. Fly-back blanking input 16. Earth (negative supply)

The function is quoted against the corresponding pin number

1.

Balanced chroma signal input (in conjunction with pin 15)

This is derived from the chroma signal bandpass filter, designed to provide the
push-pull input. An input signal amplitude of at least 6 mV peak-to-peak is re-
quired on pins 1 and 15. Both pins require a d.c. potential of approximately +3,0 V.
This is derived as a common-mode signal from a network connected to pin 7 (burst
output). In this way d.c. feedback is provided over the burst channel to stabilise
its operation.

All figures for the chrominance signals are based on a colour bar signal with 75%
saturation: i.e. burst-to-chroma ratio of input signal is 1 : 2.

D.C. contrast control

With +3,7 V on this pin, the gain in the luminance channel is such that a 1,5 mA
peak-to-peak input signal to pin 3 gives a luminance output signal amplitude on

pin 5 of 3 V black-to-white. A variation of voltage on pin 2 between +6 V and +2 V
gives a corresponding gain variation of +6 to > -14 dB. A similar variation in gain
in the chroma channel occurs in order to provide the correct tracking between the
two signals.

Luminance signal input

This terminal has a very low input impedance and acts as a current sink. The lu-
minance signal from the delay line is fed via a series terminating resistor and
must have about 1,5 mA black-to-white amplitude.

Charge storage capacitor for black level clamp (5,0 puF)

Luminance signal output

An emitter follower provides a low impedance output signal of 3 V black-to-white
amplitude at nominal contrast settirig having a black level in the range 0 to +3 V. An
external emitter load resistor is required, not less than 1 kQ.

Black level shift at contrast control is max. + 20 mV if the luminance input current
during black level is about 0,75 mA. When this current has a different value larger
black level shift has to be taken into account. If the input current during black level
differs 1 mA from the nominal value of 0,75 mA, the black level shift will be about
100 mV over the complete contrast control range. For smaller differences of the
input current the black level shift will be correspondingly smaller.

Black level shift with video signal content occurs only when the input signal is a.c.
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TBA560B

TBA560BQ

APPLICATION INFORMATION (continued)

10.

11.

coupled. The value depends on the drive current amplitude and can be calculated
from the figures given above (for maximum contrast; for a lower contrast setting
the variation is correspondingly smaller).

Black level shift over an ambient temperature variation of 30 °C is typ. —140 mV.

The d.c. level of the luminance output signal may be controlled by the d.c. po-
tential applied to this pin

Over the range of potential +0, 9 to +1,7 V the black level of the luminance output
signal (pin 5) is increased from 0 to +2,7 V. The output signal black level remains
at +2,7 V when the potential on pin 6 is increased above +1,7 V.

Burst output

A 1V peak-to-peak burst (kept constant by the a.c.c. system) is produced here.
Also, to achieve good d.c. stability by negative feedback in the burst channel the
d.c. potential at this pin is fed back to pins 1 and 15 via the chroma input trans-
former. When limiting occurs the burst amplitude is min. 2,5 V.

Fly-back blanking input waveform

Negative-going horizontal and vertical blanking pulses may be applied here. If rec-
tangular blanking pulses of not greater than -1 V negative excursion are applied the
signal level at the luminance output (pin 5) during blanking will be 0 V.However. if

the blanking pulses applied to pin 8 have an amplitude of -2 to -3 V the signal level
at the luminance output during blanking will be +1,5 V.

Chroma signal output

With an 1 V 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 2 V peak-
to-peak. An externald.c. networkis required which provides negative feedback in
the chroma channel via pin 12.

Burst gating and clamping pulse input

A positive pulse of minimum 50 pA 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 picture line periods during normal operation of the receiver.

+12 V power supply

Correct operation occurs within the range 10 to 13 V. 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 550 mW at 60 °C ambient temperature.

D.C. feedback for chroma channel (see pin 9)
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APPLICATION INFORMATION (continued)

13. Chroma saturation control

A control range of +6 to > +14 dB is provided over a range of d.c. potential on pin 13
from+2,7 to+6,2 V. Colour killing is also done at this terminal by reducing the d.c.
potential to less than+1V, e.g., from the TBA540 colour killer output terminal.
The kill factor is min. 40 dB.

14, A,C.C. input

A negative-going potential gives a 26 dB range of a.c.c. starting at+1,2 V and
giving maximum gain reduction at an input voltage of min. 500 mV.

15. Chroma signal input (see pin 1)
16. Negative supply (earth)
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Control of black level at output luminance amplifier
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TBA560C
TBAS60CQ

LUMINANCE AND CHROMINANCE
CONTROL COMBINATION

The TBAS560C is a monolithic integrated circuit used in the decoding system of colour
television receivers. The circuit consists of a luminance and a chrominance amplifier.
The luminance amplifier input is matched to the luminance delay line and performs the
following functions:

d.c. contrast control * brightness control * black level clamping * blanking.

The chrominance amplifier comprises:

gain-controlled amplifier * chrominance gain control tracked with contrast control *
separate d.c. saturation control * P.A. L. delay line driver * burst gate * colour killer.
Compared with the TBAS60B the TBAS60C produces a higher gain of the burst signal and
consequently a smaller ratio of the chrominance output signal to the burst output signal.

QUICK REFERENCE DATA

Supply voltage Vii-16 nom. 12 A
Supply current I11 nom. 30 mA
Luminance signal input current Ig(p -p) typ. 1,5 mA
R . R . > 4 mV
Chrominance input signal V1-15(p-p) i < 80 mv
Luminance output signal at
i " i - 1

nominal contrast setting V5-16(p-p) typ. 3 v )
Chrominance output signal at

nominal contrast and saturation setting V9-16(p -p) typ. 1 A% 1)
Contrast control range z 20 dB
Saturation control range 2 20 dB
Burst output (closed a.c.c. loop) V7-16(p-p) typ. 1 \%

]) Nominal setting: maximum contrast and/or saturation minus 6 dB

PACKAGE OUTLINE

TBAS60C : 16 lead plastic dual in-line (type A) (See General Section)
TBAS60CQ: 16 lead plastic quadruple in-line (See General Section)
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RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134)
Voltage

Supply voltage Vii-16 max. 13 v b

Power dissipation

Total power dissipation Prot max. 510 mWw 1)
Temperatures

Storage temperature Tstg -25to +125 °c
Operating ambient temperature Tamb 0to +60 °c

Voltages with respect to pin 16

Vi-16 0to4d V Vi0-16 min. =5 V
V.16 Oto+12V 2) Vi2-16 -Sto+6 V
Violg  0tos6 V Visqe  3to+6,5V 7
Ve-16 0to+3 V Vi4-16 min. =5 V
Vg_16 —Sto+5 V Vis5-16 Oto+s5 V

Currents (positive when flowing into the integrated circuit)

Iy 0to+41 mA 17 =3 to+2 mA
I3 -1 to+3 mA Iy -10to 0 mA
I5 =5to 0 mA ho max. +3  mA
g -l to+1 mA 14 max. +1  mA

115 Oto+1 mA

1Y Permissibie while tubes are heating up: V.14 max. 16 V and Prg max. 700 mW.

2
) Voyg ond V316 must abwave be fower than Vi 4.
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CHARACTERISTICS measured in the circuit on page 6

typ. 12 \%4

Supplx voltage Vl 1-16 10 to 13 v
Required input signals at Vii-16 =12 Vand Tyyp = 25 °c
Chrominance input signal

peak-to-peak value Vi -15(p -p) 4 to 80 mV
Luminance input current

black-to-white value I3 typ. 1,5 mA
Contrast control voltage range

for 20 dB of control Vo_16 see graph on page 11
Brightness control voltage Vo-16 see graph on page 11 ])
Saturation control voltage range

for 20 dB of control Vi3-16 see graph on page 11
Burst keying pulse (positive)

peak-to-peak value 110(p-p) 0,05to01 mA
Fly-back blanking pulses (negative)

peak-to-peak value

for 0V blanking level at pin 5 V8-16(p-p) typ. -0,5

for 1,5 V blanking level at pin 5 VR—I(&(p ) typ. -2,5 \Y
Colour killer Vis-16 < 1 Vv
Automatic chrominance control starting \& 4-16 typ. 1,2 A% 2y

1) When Vg -16 is increased above 1,7 V the black level of the output signal remains
at 2,7V

2) A negative going potential provides a 26 dB a.c.c. range with negligible signal dis-
tortion. Maximum gain reduction is obtained at an input voltage of min. 500 mV.
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CHARACTERISTICS (continued)
Obtainable output signals

Luminance output voltage at nominal

contrast (peak-to-peak value) ‘ Vs-16(p-p)  typ- 3 \ 1)
Burst signal (peak-to-peak value) V7-16(p -p) typ. 1 \%4 2)
Chrominance signal at nominal

contrast and saturation (peak-to-peak value) Vg.16(p-p) typ. 1 A% 1)

3 dB bandwidth of chrominance and

luminance amplifier B typ. 5 MHz

Change of ratio luminance to

chrominance signals at 10 dB

contrast control < 2 dB
blunkmg
Test circuit h]\ Yoy +12v +12v
Eum 28

y——{" "}
2.2k0

brightness
1 1000F T 10uF
+12v ;68 nf 2
7 W

S
F
—
i-lL.D burst
\

e
| . %
39

L 39 68 13[ iy 5] 15 0F g
];nF lnF K “WIO K pr lmov; by
WF

7 4 b > 4

chroma

contrast

+12V
acc. burst chroma
(4V during key (pos.)
measurements) 7265787

) Nominal setting: maximum contrast and/or saturation minus 6 dB.

) Burst signal is kept constant at 1 V peak-to-peak by automatic gain control.
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APPLICATION INFORMATION
blanking
luminance
(to matrix) +12v
1000 56kN 8,2k
600ns
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Tn L T
w70 10 10 4700
2 04pF P oF WF
+12v ]; sur
s 4 4 1nF
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8.2k0 8.2kq +T —
u [ 1 TBAS40
saturation 1 3 4 5 6 7
1
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10k0 K TBAS60C
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pF 16 15 1% 13 122 11 10 9 1k
] -
470nF
- 1}
I
15k0
— .
—J
18kQ
100 39
pH Kk
§ 10 150
kQ n
+ +
£ 4 = 15
470 Tw0 04 10 a
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from filter potentiai back line
on TBAS40 porch 26578
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Application diagram for operation in combination with the TBA540.
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TBAS5S60C “

APPLICATION INFORMATION (contirued)

Pinning

1. Balanced chroma signal input 9. Chroma signal output

2. Contrast control 10. Burst gate and clamping pulse input
3.  Luminance signal input 11. Supply voltage (12 V)

4.  Riack level clamp capacitor 12. D.C. feedback for chroma channel
5. Luminance signal output 13. Chroma saturation control

6. Brightness control 14. A.C.C. input

7. Burst output 15. Chroma signal input

8. Fly-back blanking input 16. Earth (regative supply)

The function is quoted against the corresponding pin number

1.

w

Balanced chroma signal input (in conjunction with pin 15)

This is derived from the chroma signal bandpass filter, designed to provide the
push -pull input. An input signal amplitude of at least 4 mV peak-to-peak is required
on pins 1 and 15. Both pins require a d.c. potential of approximately +3,0 V. This
is derived as a common-mode signal from a network connected to pin 7 (burst out -
put). In this way d.c. feedback is provided over the burst channel to stabilise its
operation.

All figures for the chrominance signals are based on a colour bar signal with 75%
saturation: i.e. burst-to-chroma ratio of input signal is 1: 2.

D.C. contrast control

With +3, 7 V on this pin, the gain in the luminance channel is such that a 1,5 mA
peak-to-peak input signal to pin 3 gives a luminance output signal amplitude on pin 5
of 3 V black-to-white. A variation of voltage on pin 2 between +6 V and +2 V gives
a corresponding gain variation of +6 to > -14 dB. A similar variation in gain in the
chroma channel occurs in order to provide the correct tracking between the two
signals.

Luminance signal input

This terminal has a very low input impedance and acts as a current sink. The lumi-
nance signal from the delay line is fed via a series terminating resistor and must
have about 1,5 mA black-to-white amplitude.

Charge storage capacitor for black level clamp (5,0 uF)

Luminance signal output

An emitter follower provides a low impedance output signal of 3 V black-to-white
amplitude at nominal contrast setting having a black level in the range 0 to +3 V. An
external emitter load resistor is required, not less than 1 kQ.

Black level shift at contrast control is max. + 20 mV if the luminance input current
during black level is about 0, 75 mA. When this current has a different value a larger
black ievel shift has to be taken into account. If the input current during black level
differs 1 mA from the nominal value of 0,75 mA, the black level shift will be about
100 mV over the complete contrast control range. For smaller differences of the
input current the black level shift will be correspondingly smaller.

Black level shift with video signal content occurs only when the input signal is a.c.
coupled. The value depends on the drive current amplitude and can be calculated from
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APPLICATION INFORMATION (continued)

6.

~1

10.

12.
13.

the figures given above (for maximum contrast; for a lower contrast setting the vari-
ation is correspondingly smaller).
Black level shift over an ambient temperature variation of 30 °C is typ. =140 mV.

The d.c. level of the luminance output signal may be controlled by the d.c. potential
applied to this pin

Over the range of potential +0,9 to +1, 7 V the black level of the luminance output
signal (pin 5) is increased from 0 to +2, 7 V. The output signal black level remains
at +2, 7 V when the potential on pin 6 is increased above +1,7 V.

Burst output

A 1V peak-to-peak burst (kept constant by the a.c.c. system) is produced here.
Also, to achieve good d.c. stability by negative feedback in the burst channel the
d.c. potential at this pin is fed back to pins 1 and 15 via the chroma input trans-
former. When limiting occurs the burst amplitude is min. 2,5 V. :

Fly-back blanking input waveform

Negative -going horizontal and vertical blanking pulses may be applied here. If rec -
tangular blanking pulses of not greater than -1 V negative excursion are applied the
signal level at the luminance output (pin 3) during blanking will be 0 V. However, if
the blanking pulses applied to pin 8 have an amplitude of =2 to =3 V the signal level
at the luminance output during blanking will be +1,5 V.

Chroma signal output

With an | V peak-to-peak burst output signai (pin /) and at nominai contrast ana
saturation setting (pins 2 and 13) the chroma signal output amplitude is 1 V peak-to-
peak. An external d.c. network is required which provides negative feedback in the
chroma channel via pin 12.

Burst gating and clamping pulse input

A positive pulse of minimum 50 pA 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 picture line periods during normal operation of the receiver.

. +12V L. T power supply

Correct operation occurs within the range 10 to 13 V. 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 550 mW at 60 °C ambient temperature.

D.C. feedback for chroma channel (see pin 9)

Chroma saturation control

A control range of +6 to > +14 dB is provided over a range of d.c. potential on pin 13
from 42,7 to +6, 2 V. Colour killing is also done at this terminal by reducingthe d.c.
potential to less than +1 V, e.g., from the TBAS40 colour killer output terminal.
The kill factor is min. 40 dB.

T
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APPLICATION INFORMATION (continued)
14. A.C.C. input

A negative-going potential gives a 26 dB range of a.c.c. starting at +1,2 V and
giving maximum gain reduction at an input voltage of min. 500 mV.

15. Chroma signal input (see pin 1)

16. Negative supply (earth)
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INTEGRATED A.M./F.M. RADIO RECEIVER CIRCUIT

The TBAS570 is a monolithic integrated circuit for use in a. m. (including the short-wave

band), a.m. /f.m. receivers.

Besides an audio preamplifier and driver, it incorporates signal detector, i.f. amplifier,
mixer, local oscillator and a.g.c. for a.m.; limiter, complete i.f. amplifier, and

stabilization circuit for the front -end base bias for f. m.

It is adapted to operate in conjunction with hybrid i.f. block filters and it can be fitted

with a tuning indicator.

The TBA570 can drive output stages up to 3 W (AC187/AC188) or 5 W (AD161/AD162). I)
It can also be used in complete tuner kits; the 500 mV a.f. output satisfies DIN

standard 45 500,

QUICK REFERENCE DATA

Applicable supply voltage range of receiver

(except output stages, driver stage TR31
and f.m. front end; Vp = 6 V) Trot

A.F. output power at dror = 10 %, Ry, =4 Q
(with AC187/AC188 in portable receiver) Py

A.M. performance (at pin 2)
R.F. input voltage (S/N = 26 dB) Vi

A.G.C. range (change of r.f. input voltage
for 10 dB expansion in audio range)

R.F. signal handling (d; o = 10 %; m =0, 8)

E.M. performance (at pin 2)

R.F. input voltage 3 dB before limiting Vi

Ambient temperature Tamb 25 °C
Supply voltage vp nom. 6V
Total quiescent current

3,6 Vto18 Vl)

typ. 10,5 mA
typ. 1w
typ. 18 pv
typ. 65 dB
typ. 150 mV
typ. 80 pv

PACKAGE | TBAS570 : 16 lead plastic dual in-line (type A) (See General Section)
OUTLINE | TBA570Q: 16 lead plastic quadruple in-line (See General Section)

1Y The data given in these sheets are based on a 6 V receiver with a 1 W output in which
the voltage swing at pin 11 (a.f. driver) was 5,5 V; however, a maximum voltage
swing V1.9 of 18 V is allowable, being required for mains and car-radio applications.

1
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RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134).

Voltages
Pin No. 11 voltage Vi1-9 max. 18V
Pin No. 8 voltage Vg-16 max. 8 Vv
Current
Pin No. 11 current (peak value) I1im max. 50 mA
Dissipation
Total power dissipation See derating curve below
1000 7267239
Peot
(mW)
750
N
500 NC
250 N
AN
! ! ! ! N
0 I IT1T I
-25 0 25 50 100 125 150
Tamb (°C)
Temperatures
Storage temperature Tstg =55 to +125 ©C

Operating ambient temperature
(see also derating curve above) Tamb -20 to +125 °C
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DESIGN DATA

Pins not under measuring condition should not be connected.

Voltages with respect to pins 9 and 16 (tolerated minimum: 0 V)

Pins No. 1 and 7 voltage

Pin No. 4 voltage

Pin No. 8 voltage

Pin No. 3 voltage

Pin No. 5 voltage

Pin No. 14 voltage

Currents (tolerated minimum: 0 mA)

Pins No. 2,6,12,13,15 current

Pin No. 10 current

V1-9016)
V7-9(16)

V4-9(16)
V§-9¢16)
V3-9(16)
V5-9(16)
V14-9(16)

195165112
L133115

110

}

18V

8V
8V
3V
4V
1V

80 pA

S mA
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TBA570Q

D.C. CHARACTERISTICS at Tamb = 25 °C
Saturation voltage of TR31

at Ic =50 mA; Ig = 2,5 mA V(CEsat < 1,0V
Collector breakdown voltage of TR31 (pin 11)

at IC = 25 mA; RBE =7 kQ VCER > 18V
D.C. current gain of driver stage TR31

at Ic = 50 mA hFE > 25
Total quiescent current

except TR31 collector current, f.m. front-end

and discrete output stages; Vp =6V Ttot typ. 10,5 mA

Vp=9V Lot typ. 14,0 mA

Total power dissipation at pin 8

(excluding TR31) at Vp =9 V; Vg-16 = 7,8 V Ptot(8) typ. 100 mW
Applicable supply voltage range of receiver Vp 3,6to 18 V1)
Base bias voltage for f.m. front-end

at a total external load current at pin 2 of =1, = 150 pA V3 .1¢ typ. 1,2V

A.C. CHARACTERISTICS at Tmp = 25 °C; Vp = 6 V5 Ig (TR9) = 1 mA
450 kHz |1 MHz | 10,7 MHz

Input conductance at pin 2 gie typ. - 0,4 0,5 mA/V
Output conductance at pin 1 goe tyP- 6 - 90 pA/vV
Input conductance at pin 15 gie typP. 0,35 | - | 0,7mA/V

1) See max. tolerated voltages for pins 1, 4, 7,8 and 11 in design data on page 4.
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APPLICATION INFORMATION (continued) at T,y = 25 OC; Vp =6 V.

See also circuit diagram on pages 6 and 7.

A.M. performance

R.F. input voltage for signal to
noise ratio of 26 dB

R.T. input voltage for 10 mV (a.f.)
across volume control

A.F. voltage across volume control
at 100 pV (r.f.) input voltage

Signal to noise ratio at 1 mV (r.f.)
input voltage

A.G.C. range (change in r.f. input
voltage for 10 dB expansion in audio range)

R.F. signal handling capability at 80 %
modulation (d¢or < 10 %)

Harmonic distortion of h.f. part
(over most of a.g.c. range; m =0, 3; fy = 1 kHz)

I.F. selectivity

I.F. bandwidth

1ya. A.F. signal: measured across volume countrol.

S/N

typ.

typ.

typ.

typ.

typ.

typ.

typ.
typ.

1spv h %

apv H
80 mv 1y 2)
50d3 1) ?)
60d3 )2
150 mv 1y

1%

33 dB
5 kHz

b. R.F. signal: measured at pin 2 with the antenna circuit connected (source resist -

ance of about 1 k2).
c. f, =1 MHz; f, = 1 kHz.

2ym=0,3.

joe]
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TBAS70

TBAS70Q
APPLICATION INFORMATION  (continued) at T, = 25 oc; Vp=6V.
See also circuit diagram on pages 6 and 7.
F.M. performance
Sensitivity for an f.m. signal, 3dB
before limiting
at 75 Q aerial input of f. m. front end Vi typ. 6,5 pv Ly
at pin 2 (first i.f.) Vi typ. 80V 2)
Sensitivity for 26 dB S/N ratio
at 75 Q aerial input of f. m. front end Vi typ. 4pV 1)
A.F. output voltage across volume
control at an i.f. signal beyond limiting v, typ. 75 mV 2)
S/N ratio over most of signal range S/N typ. 55dB 2)
A.M. suppression over most of signal range > 45 dB 2) 3)
I.F. selectivity Sso0  typ. 43dB h
1.F. bandwidth B3dg  typ. 170kHz %)
A.F. signal distortion, 3 dB before i.f. limiting Aot typ. 1% 3)
Audio performance -—
A.F. output power at dyg = 10 % P, typ. 1W 6) =
at onset of clipping P, typ. 800 mW  6) —
Distortion before clipping deot typ. 0,5 % 6y
A.F. input signal (at pin 12)
at Pp = 50 mW Vi typ. 4mv 9
at P, = 800 mW Vi typ. 15mvV 6
Noise output power (volume control at minimum) PN typ. 20 nW 7)
Typical overall fidelity (flat within 3 dB) 60 Hz to 15 kHz
Open loop voltage gain Gy typ. 95 dB

1y Aerial e.m.f. (V;) at f5 = 100 MHz; Rg = 75 @ (source impedance; see page 11).
Af = #15 kHz: f |, =1 kHz.

2) £, = 10,7 MHz; Af = #15 kHz; £, = 1 kHz.

3) A.M. signal; m = 0,3, f, = 400 Hz.
(carrier simultaneously modulated with a. m. and f.m.)

4) Including ratio detector.
5) fo = 100 MHz; Af = +40 kHz; f = 1 kHz.
6) Measured at 1 kHz, a negative feedback of 55 dB and a loudspeaker of 4 Q.

7) Measured at a bandwidth of 60 Hz to 15 kHz, pin 12 being connected via a capacitor
of 32 pF to pin 9; loudspeaker impedance 4 .
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TBA570
TBA570Q

APPLICATION INFORMATION  (continued) at Ty, = 25 °C; Vp =6 V

103 72621271

Z Vp=6V; ———Vp=3,6V

= typical values

- f,=1MHz;m=30%

E fm =1kHz;Rg at pin 2=1kQ

£ 102 — s TIT=H a.f, signal{

: e —] = and noise ]
. g — =

E A el

%) /1 — 39 dB

§ 10 .48 11

g St 26 B

%) % T

50 /

S / ”ﬁ 4

o

>~ 1 vV H\\\

“-i —~—

o . o :

113 noise
y P L1
10-1 6
1 10 102 10° 10* 103 10

r.f. voltage at pin 2 (uV)

Typical a.g.c. curves at a. m. reception

A.F. voltage across volume control versus r.f. voltage at pin 2.

l) Slider at lower end.
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TBAS570
TBA570Q

APPLICATION INFORMATION (continued)

7262128.1

Vp=6V;———Vp=3,6V
typical values —1
fo =100 MHz; Af =% 15kHz

—
o
N

o

—
=)

[

a.f. voltage across volume control l) (mV)

= 54.dB —
AN L 44
SN T ]
A -\\ - noise
N ™
h |
10 10 103 104 105 v; (uv) 100

Typical S/N curves at f. m. reception.

v;? dummy aerial
‘ (tuned at 110MHz) i
v

L____._...J Z)szcleriul e.m.f.
7262129

1
) Slider at lower end

A.F. voltage across volume control versus aerial e.m.f. of a dummy aerial connected
to the 75 Q input of the f.m. front-end.







TBA673

RING (DE)JMODULATOR FOR TELEPHONY
AND INDUSTRIAL EQUIPMENT

The TBA673 is a monolithic integrated circuit comprising a 4-transistor modulator and
demodulator circuit. This device is a high voltage version of the TAB101.

The four transistors must be as identical as possible; the lay-out has been designed to
achieve this and the best possible tracking of the transistor parameters with tempera -
ture.

QUICK REFERENCE DATA

Collector cut-off current

Ip =0; Ve =5 Vi Ty = 25 °C Icpo < 100 nA
Base-emitter voltage differences [VBEI -VBE2| < 5 mV

between transistors 1, 2, 3, 4

VCB =5 V; —IF, =150 |JA IVBE?-VBE“l < 5 mV
D.C. current gain differences |hFBl "hFBZ | < 0,008

between transistors 1, 2, 3, 4

Vep =5 V; ~Ig = 150 pA |hpp3hpps| < 0,008

PACKAGE OUTLINE
TO-74 (reduced height)

Dimensions in mm

L8 }3:271";; 27m
‘ 7255326
- -
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TBA673

CIRCUIT DIAGRAM

10

7255942

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134)

Voltages (each transistor)
Collector-emitter voltage (open base)
Emitter -base voltage (open collector)

Collector -substrate voltage

Currents (each transistor)

Collector current

Power disspation (4 transistors)

Total power dissipation
Temperatures

Storage temperature

Operating ambient temperature

VC EO max, 17, 5
VEB() max., 6,2
Ves max. 65
IC max. 20

See curve below

Tgrg 5510 +125

See curve below

mA

e

PtOt
(mW)
300
200
\
AN
EREREN N B
100 |
LI Nl
— R T
L1 INH
0
~25 0 50 Tamp (°C) 100
2
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'L TBA673

CHARACTERISTICS Tamp = 25 °C unless otherwise specified
Collector cut -off current
typ- 5 nA
Ig=0;Vgp=5V Ico < 100 nA
Collector -substrate leakage current
_ typ. 5 nA
Veg =5V Ics < 100 nA
Emitter cut-off current
-0 -1 typ. 5 nA
I=0;Vgg=1V IEBO < 100 nA
Breakdown voltages
Ig = 01c = 50 A Vr)cBo v
IB =0; IC =200 pA V(BR)CEO > 17,5 A%
-Ig = 50 pA V(@BR)CS > 65 v
IC =0; IE =10 pA V(BR)EBO > 6,2 A%
D.C. current gain
s . - > 35
IC =150 |JA, VCB—SV hFE typ. 90
> 35
Ic =10 mA; Vep=5V hpp typ. 5
Transition frequency at f = 35 MHz
Ig=150pA ; Vg =5V fr typ. 160  MHz
[c= 1mA; VCB =5V fr typ. 300 MHz
Collector-base capacitance
Vep=5Vilg =0 Ceh typ. 0.4 pF
Collector-substrate capacitance
Ves =5 Vilg =0 Ces typ. 2,8 pF
Base -emitter voltage difference
between transistors TR1 and TR2 at typ 2 mv
-Igy = ~Igg = 150 pA; Vopy = Vg =5 V [VBE1 VBR2| - 5 mv
between transistors TR3 and TR4 at typ 9 v
i - . = - = _ . m
_IE3 = IE4 =150 |JA, VCB3 = VCB4 =5V IVBEB VBE4| < 5 mv
D.C. current gain differences
between transistors TR1 and TR2 at typ 0.002
<Ig1 = -1g2 =150pA; Vopy = Vepp =5V |bEBLhEB2 | T o 0g
between transistors TR3 and TR4 at
~Ig3 = ~Igg = 150 pA; Veps = Veps =5 V hppgh typ. 0,002
E3 = ~Ig4 = 150 pA; Vpg = Vpy = IheB3 e | 2T o g0s
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TBA673 H

APPLICATION INFORMATION

Telephony carriers ring modulator

[
iy
< 3k0
infe | S le ls F;g kQ
Lo Re 3 1 11
| \ TBA673 %I SROOkﬂ
R; Re ] R
6 kQ c
3 k0 46 2 o 250
2 7255943
2:(141) l 6
+Vg  ++Vg
. 9V

Vearrier
0.28 Vrms
Performance at Tymp = 25 °C
Conversion gain at f, = 1 kHz
Vi=0,4V; fp:34kHz G¢
Carrier leakage power in Rg at fp = 34 kHz Poc

typ. =0,75 dB
typ. 3 oW
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TBA690

INTEGRATED A.M./F.M. RADIO RECEIVER CIRCUIT

The TBA690 is a monolithic integrated circuit for use in a. m. (including the short-wave
band). a.m. /f.m. receivers.

It incorporates the class-B audio output stage (0, 6 W), stabilization circuit for quiescent
current, driver, pre-amplifier, 2-stage i.f. amplifier, a.g.c. and stabilized bias cir -
cuit.

The discrete input stage (for a.m.: mixer-oscillator; for f.m.: 1st i.f.) enables a high
flexibility in circuit lay-out with conventional or lumped selectivity.

The internal stabilization ensures negligible loss of sensitivity and cross-over distortion
over a wide supply voltage range from 2,7 Vto 12 V.

QUICK REFERENCE DATA

Applicable supply voltage range of receiver Vio-8 2,7 to 12 v 1)
Ambient temperature Tamb 25 oC
Supply voltage Vp nom, 6 Vv

Total quiescent current
(inclusive discrete input transistor,
exclusive f. m. front end) I typ. 17 mA

A.F. output power at deoe = 105, Rp, =4 Q Py typ. 600  mW
A.M, performance

R.F. input voltage (S/N = 26 dB)
(at base of external mixer -oscillator) Vi typ. 15 pv

A.G.C. range (change of r.f. input voltage
for 10 dB expansion in audio range) typ. 72 dB

F.M. performance

R.F. input voltage (at base of external i.f.
stage) 3 dB before limiting Vi typ. 100 pVv

PACKAGE OUTLINE 16 lead plastic dual in-line (type A) (See General Section)

1) The data given in this sheet are based on a receiver with Vp = 6 V; P, = 600 mW.
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TBA690
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TBA690

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134)

Voltages
Pin No. 10 voltage Vio-8 max. 12V
Pins No. 15, 9, 2 voltages Vis-8» Vg.g» Vo_g max. 11,4 \%
Pin No. 16 voltage Vie-8 max. o v 1
Pin' No. 7 voltage Vo g max. 5 \%
Pins No. 4, 3,1 voltages -V4~16' —V3_16, -Vi.16 max. 5 \%
Pin No. 5 voltage Vs 13 max. S A%
Pin No. 10 voltage Vi0-9 max. 11,4 A%
Currents
Pins No.14,12,11,6 currents 114,112, 111’16 max. 5 mA
Pins No. 13,5, 4, 3,1 currents I3, Is, Iy, 13, Il max. 0,5 mA
Pins No. 15, 2 currents I1s: 1y max. 10 mA
Pin No. 8 current ~Igam max. 0,8 A 2
Pin No.9 current tIgrM max. 0,8 A 2)
Pin No. 10 current LigrMm : max. 0,8 A 2
Dissipation
Total power dissipation
at Tymp = 45 °C Peot max. 520 mWw
at Tymp = 25 °C Prot max. 650 mWwW
Temperatures
Storage temperature Tstg =55 to +125 °c
Operating ambient temperature Tamb =20 to +125 °c
1000 — — NI
Prot IRRERN 1T 1
s iiitaass:
750 |- ! .
500 s VJF } 7 -{&—\\ \;’ i H ’:f ’:“
BE. I N -
250 jua T TIT J
+ 4 —rt
i EnaRy " N
-25 0 25 50 75 100 125
Tamb (°C)

1) Substrate connected to pin 16.
2) Repetitive peak value; internally limited.
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TBA690

CHARACTERISTICS

D.C. characteristics at Ty, = 25 °C; Vp =6V
1. F. amplifier

Collector current of i.f. transistor TR2

(a.g.c. transistor "off")

Collector current of i.f, transistor TR3
(a.g.c. transistor "off")

Saturation voltage of i.f. transistor TR2
at Io < 2 mA

Saturation voltage of i.f. transistor TR3
at I = 5 mA

Bias voltage for mixer and tuner
Temperature dependency of
bias voltage V14-16

Bias current (available)

A.F. amplifier
Input common mode voltage range

Input base bias current

Complete circuit

Total quiescent current with 3, 3 k2
between pins 7 and 8 (inclusive discrete
input transistor, exclusive f.m. front end)

Ic
Ic
VCEsat
VCEsat
Vi4-16
TC

“li4
V5.8 Vi3
15, 113
ItOt

{

typ. 1 mA
0,55 to 1,6 mA
typ. 2,5 mA
1,4 to 4,2 mA
< 150 mV
< 200 mV
typ. 1,4 V

1,25t0 1,55 V

typ.

<

-3,6 mV/°C

100 pA

1,0 to 5,5 v 1)

A

typ.

1) Maximum input common mode voltage;Vs_g, Vi3.g: < (Vp-0,5) V.
2) In those cases where a lower supply current is required the resistor between pins 7
and 8 (3,3 k) can be avoided, resulting in a total current of 17 mA. In this case how-

ever some devices may show a marginal increase of the distortion level.

25 uA
22 mA 2)
29 mA2)
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TBA690

CHARACTERISTICS (continued)

A.C. characteristics of i.f. part

)

y parameters at f = 450 kHz 1 i.f. transistor: TR2 TR3
Input conductance 8ie typ. 0,45 1,15 mA/V
Input capacitance Cie typ. 23 36 pF
Output conductance Zoe typ. 6,0 13,5 wuA/V
Output capacitance Coe typ. 4,0 4,25 pF
Transfer admittance |yfe I typ. 37 82 mA/V
Phase angle of transfer admittance Pse typ. 10 20
Feedback admittance lyrel typ. 2,5 1,8 wA/V
Phase angle of feedback admittance @re  tyP- 909 90°©
y parameters at f = 10,7 MHzl) i.f. transistor: TR2 TR3
Input conductance ie typ. 0,6 1,5 mA/V
Input capacitance Cie typ. 22 35 pF §
Output conductance €oe typ. 24 30 uA/V E
Qutput capacitance Coe Typ. 4,3 4,7  pF
Transfer admittance nyel typ. 35 73 mA/V
Phase angle of transfer admittance Pfe typ. 22° 35°
Feedback admittance Iyrel typ. 64 43 pA/V
Phase angle of feedback admittance ore typ. 90° 90°
anlues for hfe and I..
March 1973 || “ 5



TBA690
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TBA690

APPLICATION INFORMATION (continued) at T,

= 98 O(r. -
amb ~ 25 °C; Vp = 6V

Sce also circuit diagram on pages 6 and 7.

A.M. performance
R. F. input voltage for signal to )
noise ratio of 26 dB Vi typ. 15 pv l) )
R. . input voltage for 10 mV (a.f.)
across volume control Vi typ. 3 pv 1)2y
A.F. voltage across volume control
at 100 pV (r.f.) input voltage V0 typ. 100 mV 1)2)
Signal to noise ratio at 1 mV (r.f.) 2
input voltage S/N typ. 53,4 a1 )
A.G.C. range (change in r.f. input
voltage for 10 dB expansion in audio range)
without a.g.c. diode typ. 42 dB 1)2)3)
with a.g.c. diode typ. 72 dB 12
R.F. signal handling capability on base of
TR26 80 % modulation (d.q, =10 %)
without a. g.c. diode Vi typ. 6 mV 3)
with a.g.c. diode \A typ. 80 mV
Harmonic distortion of h.f. part
(over most of a.g.c. range) dior typ. 1 % 1)2)
1. F. selectivity Sg typ. 30 dB
I.F. bandwidth B3ap typ. 4,5 kHz

. Negligible influence of supply voltage variations in a range of 2,7 Vto 12V,

2)
3)

. A.F. signal: measured across volume control.
. R.F. signal: measured at base of external mixer -oscillator with the antenna-cir -

cuit connected (source resistance Rg of about 1 k).

. fo=1MHz, £ =1kliz
m

0
m=0,3
Dashed parts of circuit diagram on pages 6 and 7 are omitted.
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TBA690

APPLICATION INFORMATION (continued) Sce also circuit on pages 6 and 7.

1. M. performance
Sensitivity for an f.m. signal 3 dB

before limiting 1

at 75 Q aerial input of {.m. front end A typ. 8§ pv )
at base of external (first i.f.) stage Vi typ. 100 pv 2)
at pin 3 v, typ. 1,8 mv 2)
Sensitivity for 26 dB S/N ratio
at 75 Q aerial input of f.m. front end \ typ. 4 pv b
A.F.output voltage across volume
control at an i.f. signal beyond limiting Vo typ. 100 mV 2)
S/N ratio over most of signal range S/N typ. 55 dB 2)
A.M. suppression over most of signal range > 40 dB  2)3)
I.F. selectivity S300 typ. 40 dB 4)
I.F. bandwidth Bagg  typ- 180  kHz %)
A.F. signal distortion, 3 dB before i.f. limiting dior < 2 % 5)
Audio performance
A.F. output power at dyor = 10% P, typ. 0,6 W 0
at onset of clipping P, typ. 0,5 w 5)
Distortion before clipping drot typ. 1 % 6
A.F. input signal (at pin 13)
at P, = 50 mW Vi typ. 6 mv 6)
at P, = 500 mW \A typ. 20 mV 6)
Noise output power (volume control at minimum) PN typ. 20 aw 7)
Typical overall fidelity (flat within 3 dB) 200Hz to 6  kHz 8)
Open loop volt i
pen loop voltage gain G, typ. 60 dB

1) Aerial e.m.f. (V) at f, = 100 MHz; Rg = 50 Q2 (source resistance; see page 12).
Af = + 15 kHz; f, = 1 kHz.
2) £, = 10,7 MHz; Af = + 15 KHz; f, = 1 kHz.
3) A M. signal: m =0,3; fm = 400 Hz (carrier simultaneously modulatedwitha. m.and f. m.).
4 Including ratio detector.
5) fo = 100 MHz; Af = + 40 kHz; f., = 1 kHz.
6) Measured at 1 kHz, a negative feedback of 20 dB and a loudspeaker of 4 Q; V =6V.
7) Measured at-a bandwidth of 200 Hz to 6 kHz, pin 13 being connected via a capacltor
of 32 pF to pin 16; loudspeaker impedance 4 2.
) Depending on values of capacitors C51 and C55, 50 Hz to 15 kHz is possible.
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TBA690

COIL DATA See also circuit on pages 6 and 7.

1. AM.—LF. coils (fy = 452 kHz)

First i.f. bandpass filter

Primary : L14 = 38 pH
Cp =3300pF
Qo =90
Secondary : L15 (Njp) = 125 uH
Cp = 1000 pF
Qo =80
Ni/N2 =18

kQr14-L15 =1

2. F.M.—LF. coils (fp = 10, 7 MHz)

First i.f. bandpass filter

: L4 (N;) = 2,6 uH
Qo =90
N;/Ng =10
:L5 (Ny) = 1,44 uH
Cy = 150 pF
Qp = 55
N1/Np =5,7
KQpr4-15 = 1,2
Ratio detector

: L10 (Np) = 1,44 uH
Cp =150 pF
Qo =95
Nj/Ng = 2

Primary

Secondary

Primary

Single tuned coil

L17 (N]) = 125 uH

Cp = 1000 pF
Qp =80
N1/Ng =30

First single tuned filter

Detector coil

L13 (N]+Ny) = 0,84 mH

Cp =150 pF
Qo =130
Nj/N2 =31

(N]+N2)/N3 = 4

Second single tuned filter

L8 (Np) = 1,44 uH

L16 (Np) = 1,44 uH
Cp = 150 pF

Qg =45

N1/Ng = 5,7

Cp = 150 pF

QO =45

Nj/Ng =5,7

Secondary : L12 (N} +Nj) = 2,6 uH
Cp =82pF
Qo =110
Nj/Np =1

(Ny+N9)/N3 = 5,4
KQp10-L12 70,7
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TBA690

APPLICATION INFORMATION (continued)

a.f. voltage ‘ 7255820.2
across Vp=2,7to 9V i — - :
volume fo=1MHz
control *) |m=30% nE
(mV) fm=1kHz without diode D19
102 |Rs =1k 441 _— _
typ. values with diode D19
A,
V1
/ 26 dB 53dB
10 |1 . ]
7 1 {11 4
ll A H ] 1]
~ -
™
1 N
N S - SN
N
‘\
| | Ny
n noise
1071 H 1
1 10 102 103 104 10% 100

r.t. voltage at base of mixer oscillator ('I'R26) (uV)

Typical a.g.c. curves at a.m. reception

A.F. voltage across volume control versus r.f. voltage at base of mixer -oscillator,
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TBA690

APPLICATION INFORMATION (continued)

103 7255821
— Vp=6V; ==Vp=3,6V HHE -
af.voltage | typical values
OCII'OSS fo=100MHz ; Af =+ 15kHz
Somms ) | Tk
{(mV)
102
=
%
10 4HH26dB —50dB
=r
/-
N
\,..
1 N
oS
™
L noise
107
1 10 102 103 104 105 Vi (pv) 108

Typical S/N curves at f.m. reception

A.F. voltage across volume control versus aerial e.m.f. represented by the generator
voltage Vi (e.m.f.) connected to the 75  input of the f.m. front-end.

Test circuit

[ | - T T "

generator fm. front-end
500
. R. 750 .
Vv

| |
l |
| I
l |
l |
| |

7262129

1) Slider at lower end.
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TBA700

INTEGRATED A.M./F.M. RADIO RECEIVER CIRCUIT

The TBA700 is a monolithic integrated circuit for use in a.m, (including the short-wave
band), a.m. /f.m. receivers.

It incorporates the class-B audio output stage (1 W), stabilization circuit for quiescent
current, driver, pre-amplifier, 2-stage i.f. amplifier, a.g.c. and stabilized bias cir-
cuit.

The discrete input stage (for a.m.: mixer -oscillator; for f.m.: 1st i.f.) enables a high
flexibility in circuit lay-out with conventional or lumped selectivity.

The internal stabilization ensures negligible loss of sensitivity and cross-over distortion
over a wide supply voltage range from 2,7 Vto 12 V,

QUICK REFERENCE DATA

Applicable supply voltage range of receiver Vi0-8 2,7 to 12 v 1
Ambient temperature Tamb 25 oC
Supply voltage Vp nom. 9 Vv

Total quiescent current
(inclusive discrete input transistor,
exclusive f.m. front end) 1 typ. 24,5 mA

A.F. output power at dioe = 10%, Ry, =8Q Py typ. 1000 mW

A.M. performance
R.F. input voltage (S/N = 26 dB)

(at base of external mixer -oscillator) Vi typ. 15 pVv
A.G.C. range (change of r.f. input voltage

for 10 dB expansion in audio range) typ. 72 dB
F.M. performance

R.F. input voltage (at base of external i.f.
stage) 3 dB before limiting Vi typ. 150 pVv

PACKAGE OUTLINE 16 lead plastic dual in-line with internal copper slug (type A)
(See General Section)

1) The data given in this sheet are based on a receiver with Vp = 9 V; Py = 1000 mW.

Hum

April 1973 1



TBA700

8 610!
ss2e
o

w

U oA
< osi| | st L
to4 wil ) ol | waRk ol %0
meW| [y
9102 uok vy .
o 8y fj ]
7y
nEr\,_ﬂ A
’ Asa
shuL o - o
sol | uar

> 6y
a

Ll

(]
zuL ||_/. ..ET
1227

D ” sl !

Lyt £l

»t

I
Y sa2

WVYDVIA LINDAID

March 1973



TBA700

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134)

Voltages
Pin No. 10 voltage Vio-8 max. 12 \Y
Pins No. 15, 9, 2 voltages Vis.8 Vg.g. Va_g max. 11,4 \Y
Pin No. 16 voltage V16-8 max. o v b
Pin No. 7 voltage V5 g max. 5 \%
Pins No. 4, 3,1 voltages =V4o160 “V3-160 ~Vi-16 max. 5 A%
Pin No. S voltage Vg _y3 max. 5 A
Pin No. 10 voltage Vi0-9 max. 11,4 v
Currents
Pins No.14,12,11, 6 currents Ll I 1g max. 5 mA
Pins No. 13,5, 4, 3, 1 currents 113,15,14, 13,11 max. 0,5 mA
Pins No. 15, 2 currents Iis. 1y max. 10 mA
Pin No. 8 current ~IgrM max. 0,8 A 2
Pin No. 9 current *IgrM max. 0,8 A 2) _=_
—
Pin No. 10 current I;0RM max. 0,8 A 2 el
Dissipation
Total power dissipation
at Ty =45 °C Piot max. 800 mW
at Tymp = 25 °C Prot max. 1000 mW
Temperatures
Storage temperature Tstg =55 to +125 °c
Operating ambient temperature Tamb -20 to +125 °c
1000 . 126078
e [T TR :
(mW) K | L
750 [
500 ]
1 .
250 [T
L 1T 171
HHH i FH
0 I T IR
-25 25 50 75 100 125
Tamb (°c)
1) Substrate connected to pin 16.
2) Repetitive peak value; internally limited.
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TBA700

i

CHARACTERISTICS

D.C. characteristics at Tyyp = 25 °C; Vp=9V
1. F. amplifier

Collector current of i.f. transistor TR2

(a.g.c. transistor "off")

Collector current of i.f. transistor TR3
(a.g.c. transistor "off")

Saturation voltage of i.f. transistor TR2
at Ic < 2 mA

Saturation voltage of i.f. transistor TR3
at IC < 5 mA

Bias voltage for mixer and tuner

Temperature dependency of
bias voltage Vi4.16

Bias current (available)

A.F. amplifier
Input common mode voltage range

Input base bias current

Complete circuit

Total quiescent current with 3, 3 kQ
between pins 7 and 8 (inclusive discrete
input transistor, exciusive f.m. front end)

Ic

Ic

VCEsat

VC Esat
Vis-16

TC
“l14

Vs-8 Vi3-8
I5, 113

Itot

typ. 1 mA
0,55 to 1,6 mA

typ. 2,5 mA
1,4 to 4,2 mA
< 150 mV
< 200 mV
typ. 1,4 V
1,25t0 1,55 V
typ. -3,6 mV/°C
< 100 pA

1) Maximum input common mode voltage; Vg.g, Vi3.g:<(Vp=-0,5)V.

2) In those cases where a lower supply current is required the resistor between pins 7
and 8 (3,3k"2) can be avoided, resulting in a total current of 17 mA. In this case how-
ever some devices may show a marginal increase of the distortion level.

1,0t08,5 v 1)

25 pA
24,5 mA 2
30,5 mA 2)

-
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TBA700

CHARACTERISTICS (continued)

A.C. characteristics of i.f. part

y parameters at f = 450 kHz Ly i.f. transistors: TR2 TR3

Input conductance gie typ. 0,45 1,15 mA /V
Input capacitance Cie typ. 23 36 pF
Output conductance €oe YD 6,0 13,5 HA/V
Outpat capacitance Coe ¥R 4,0 4,25 pF
Transfer admittance lyfe I typ. 37 82 mA /V
Phase angle of transfer admittance Pse typ. 1° 2°
Feedback admittance |yre l typ. 2,5 1,8 HA/V
Phase angle of feedback admittance Pre  typ. 90° 90°

y parameters at f = 10,7 MHz 1) i.f. transistors: TR2 TR3

Input conductance 8ie typ. 0,6 1,5 mA /V
Input capacitance Cie typ. 22 35 pF
Output conductance €oe typ. 24 30 HA/V
Cutput capacitance Coe typ. 4,3 4,7 pF
Transfer admittance IYfe | typ. 35 73 mA /V
Phase angle of transfer admittance Pfe typ. 22° 359
Feedback admittance [yre l typ. 64 43 HA/V
Phase angle of feedback admittance Ore  typ. 90° 90°

1) At typical values for hge and Ic.
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TBA700 “

APPLICATION INFORMATION (continued) at Tamp = 25 °c; Vp=9V

See also circuit diagram on pages 6 and 7.

A.M. performance

R.F. input voltage for signal to

noise ratio of 26 dB A typ. 15 pv l)2)
R.F. input voltage for 10 mV (a.f.)

across volume control ] typ. 3 pv 1y2y
A.F. voltage across volume control

at 100 pV (r.f.) input voltage v, typ. 100 mV l)2)

Signal to noise ratio at 1 mV (r.f.)
input voltage S/N typ. 53,4 dB 1)2)

A.G.C. range (change in r.f, input
voltage for 10 dB expansion in audio range)
without a. g.c. diode typ. 42 dB 1)2)3)
with a.g.c. diode typ. 72 dB 1)?)

R.F. signal handling capability on base of
TR26 80 % modulation (dgor =10 %)

without a. g.c. diode M typ. 6 mV 3)
with a. g.c. diode Vi typ. 80 mV
Harmonic distortion of h.f. part
(over most of a.g.c. range) dtot typ. 1 % 1)2)
I.F. selectivity So typ. 30 dB
1. F. bandwidth B34p typ. 4,5 kHz

1) a. Negligible influence of supply voltage variations in a range of 2,7 Vto 12V

b. A.F. signal: measured across volume control.

c. R.F. signal: measured at base of external mixer -oscillator with the antenna-cir -

cuit connected (source resistance Rg of about 1 k).
d. f,=1MHz, f =1kHz
m

2) m=0.3
3) Dashed parts of circuit diagram on pages 6 and 7 are omitted.
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|| TBA700

APPLICATION INFORMATION (continued) See also circuit on pages 6 and 7.

F.M. performance

Sensitivity for an f.m. signal 3 dB
before limiting

at 75 Q aerial input of f.m, front end Vi typ. 12 pv
at base of external (first i.f.) stage A typ. 150 pv 2)
at pin 3 A typ. 2,2 mvV 2)
" Sensitivity for 26 dB S/N ratio
at 75 Q aerial input of f. m. front end Vi typ. 4 pv D
A.F.output voltage across volume
control at an i.f. signal beyond limiting Vo typ. 140 mV 2)
S/N ratio over most of signal range S/N typ. 55 dB 2)
A.M. suppression over most of signal range > 40 dB 2)3)
I.F. selectivity 5300 typ. 40 dB 4)
I.F. bandwidth Bsgg typ. 180  kHz %)
A.F. signal distortion, 3 dB before i.f. limiting ~ dpoy < 2 % )
Audio performance
A.F. output power at dror = 10% Py typ. 1 w 6
at onset of clipping Py typ. 0,7 w 6)
Distortion before clipping deot typ. 1 % 6)
A.F. input signal (at pin 13)
at Py = 50 mW Vi typ. 6 mv 0
at P, = 700 mW Vi typ. 17 mv 6
Noise output power (volume control at minimum) PN typ. 20 aw 7)
Typical overall fidelity (flat within 3 dB) 200 Hz to 6  kHz 8)
Open loop voltage gain G, typ. 60 dB

1) Aerial e.m.f. (V;) at f, = 100 MHz; Rg = 50 2 (source resistance; see page 12)
Af = + 15 kHz; £, =1 kHz.
2) f, = 10, 7 MHz; Af = £ 15 kHz; f = 1 kHz.
3) A.M. signal: m =0,3; f = 400 Hz (carrier simultaneously modulatedwitha. m.and f. m.).
4) Including ratio detector.
5) fo = 100 MHz; Af = + 40 kHz; £, = 1 kHz,
6) Measured at 1 kHz, a negative feedback of 15 dB and a loudspeaker of 8 Q; Vp = 9 V.
7) Measured at a bandwidth of 200 Hz to 6 kHz, pin 13 being connected via a capacltor
of 32 pF to pin 16; loudspeaker impedance 8 Q.
8) Depending on values of capacitors C51 and C55, 50 Hz to 15 kHz is possible.

Maxrch 1973 ” 9



TBA700

COIL DATA See also circuit on pages 6 and 7.

1. AM.—LF. coils (f, = 452 kHz)

First i.f. bandpass filter Single tuned coil Detector coil
Primary :L14=38uH L17 (Nj) = 125 uH L13 (Ny+Nj) = 0,84 mH
Cp =3300pF Cp =1000 pF Cp =150 pF
Qo =90 Qo =80 Qo =130
Secondary : L15 (Nj) = 125 uH N1/Ng =30 (III\II/NI\ZJ :/31\'11 -4
Cp = 1000 pF 1+N2)/N3 =
Qo =80
Np/N2 =18
kQL14-L15 =1

2. F.M.—LF. coils (f; = 10, 7 MHz)

First i.f. bandpass filter First single tuned filter Second single tuned filter
Primary : L4 (Ny) = 2,6 uH L8 (Ny) = 1,44 uH L16 (N]) = 1,44 uH

Cp =82pF Cp = 150 pF Cp = 150 pF

Qo =% Qg =45 Qp = 45

Nl/N2=lO Nl/N2:5,7 NI/N2:5'7
Secondary : L5 (Nj)=1,44 uH

Cp =150 pF

Qo =55

N1/Ng =5,7

KQr4-ps = 1,2

Ratio detector

Primary :L10(Np) =1,44uH Secondary

Cp =150 pF
Qo =95
Np/Ng = 2

: L12 (N} +Ny) = 2,6 uH

Cp =82pF
Qp =110
Ni/MNp =1

(N;+N2)/N3 = 5,4
KQr10-112 = 0.7
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TBA700

APPLICATION INFORMATION (continued)

7255820

a.f. voltage
across Vp=2,7to 9V{= - e T
volume fo=1MHz
control ©) |m=30%
(mV) fm = 1kHz without diode D191
102 Rg =~1kQ 144
typ. values =2 4 —i—+{with diode D19HH]
P {
! I T
B y L1
SdB 53dB
10 r‘/ 26dB |
AT i8 5
7 - T
V. Y | | 1T
IN ;
\N
1 A ———
S
N =
.
) noise
107!
1 10 102 103 104 10° 106

r.f. voltage at base of mixer oscillator (TR26) (pV)

Typical a.g.c. curves at a.m. reception

A.F, voltages across volume control versus r.f. voltage at base of mixer -oscillator,

1) Slider at lower end.
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TBA700

APPLICATION INFORMATION (continued)

10° 72558211
—Vp=9V; == Vp=3.6V
a.f.voltage [====Vp=52V;typ. values
03"'5;3 fo=100MHz; Af=215kHz
Zontrol” fm=1kHz
(mV)
102 =
Z=1
?l'
pas’
e
’ #
10 L /2648 —50dB
7’ VAV 4
.
yJ
] N
™
1 N
N
o
e noise
107 s
1 10 102 103 104 105 Vi (pv) 10

Typical S/N curves at f.m. reception

A.F. voltage across volume control versus aerial e.m.f. represented by the generator
voltage V; (e.m.f.) connected to the 75 €2 input of the f.m. front-end.

Test circuit

Coomerator 1 - .

generator

|
l
I
|
l
!

7262129

l) Slider at lower end.
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TBA720
TBA720Q

LINE OSCILLATOR CIRCUIT

This circuit has been designed for use as line-oscillator and reactance stage in colour
and monochrome t.v. receivers.

The circuit consists of a Miller-integrator-oscillator followed by a pulse shapingcircuit,
which delivers a positive pulse of 8 V and adjustable width.

The TBA720 can co-operate with the TBA890, TBA900, TAA700and TBAS550.

QUICK REFERENCE DATA
Supply voltage Vii-16 typ. 12 v

Required input signals

D.C. control voltage at pin No. 1 Vi-16 2,4t05,3 V
at pin No. 3 V3-16 2,4t05,3 V

Delivered output signals

Output voltage at pin No. 5

no load; peak-to-peak value Vs5-16(p-p) typ- 8 VvV
Output current at pin No. 5 Ig 10 mA
PACKAGE OUTLINE

TBA720 : 16 lead plastic dual in-line (type A) (See General Section)
TBA720Q : 16 lead plastic quadruple in-line (See General Section)

1T
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TBA720Q
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TBA720
TBA720Q

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134).

Voltage

Supply voltage Vii-16 max. 16 V
Current

Output current Ig max. 10 mA

Power dissipation

Total power dissipation

when mounted on a printed-wiring board Ptot max. 280 mw l)
Temperatures
Storage temperature Tstg -55to +125 °C
Operating ambient temperature Tamb 0to +60 °C

CHARACTERISTICS Measured in the test set-up on page 4

typ. 12 V
Supply voltage Vi1-16 & 10to 13 V
CHARACTERISTICS at T, =25°C; Vij_16 =12V

typ. 10 mA

Supply current 2) I 6,6 to 13,6 mA

Required input signals

D.C. control voltage for nominal frequency \71-16 = l typ. 3V
at pin No. 1 and pin No. 3 Vi_16 | 2,4t05,3 V
Sensitivity of reactance stage Vi-3 typ. 2 kHz/V
y 0
Duty cycle regulation at pin No. 14 L4 :‘\_ggm to -650 L"‘:

Delivered output signals

Output voltage at pin No. 5

no load; peak-to-peak value Vsg_ 16(p-p) typ. 10 V
Duty cycle 5 typ. 20 %
Duty cycle; regulation range 6 10 to 60 %

Rise time at pin No. 5
of leading edge of output pulse ty typ. 200 ns

1) Total dissipation for t < 60 s is 320 mW.,
2) No load connected to the output. When the output is loaded, the extra current is: & x1I,
in which 6 = duty cycle of output pulse and I = current flowing during output pulse.

April 1973 3
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TBA720
TBA720Q

CHARACTERISTICS (continued)

Relative frequency deviation for AV;; =1V max.
Relative frequency deviation for change of

ambient temperature 25 to 55 °C typ.
Allowable hum-ripple on supply line

(peak-to-peak value) AVy- 16(p-p) VP
Test set-up

supply voltage

,-[t f +12V
10uF —

(16V) i+ 330F
8 1
V3!AV—1
5 — 10V
TBA720 l—— | I
+3V—3‘

1w 4 12’1?,7 13Jy16
/4

56k 7267498

duty cycle ()
adjustment

0,2 %
0,3 %
100 mV
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TBA720Q

TBA720 ”

HI

APPLICATION INFORMATION (continued)

Notes

1. The TBA720 is intended to drive a line deflection circuit equipped with tubes; for
transistor-equipped deflection circuits the TBA720A should be used.

2. The duty cycle & can be adjusted by connecting a resistor between pin 14 and earth.

3. The oscillation frequency can be set between 10 kHz and 25 kHz by connecting a
resistor between pins 4 and 13, and a capacitor between pins 12 and 13.

4. At a nominal oscillation frequency of 15,625kHz, the frequenty deviation is limited to
+ 1,3 kHz to safeguard the line timebase output circuits.

5. Pins 2, 6, 7, 9, 10 and 15 should not be connected.

6 April 1973



TBA720A
TBA720AQ

LINE OSCILLATOR CIRCUIT

This circuithas been designed for use as line-oscillator and reactance stage in colour and

monochrome t.v. receivers.

The circuit consists of a Miller -integrator -oscillator followed by a pulse shaping circuit,
which delivers a positive pulse of 8 V and adjustable width. The available output current
is in excess of 60 mA. Finally a supply voltage take-over switch for starting purposes is
built inThe TBA720A can co-operate with the TBA890, TBA900, TAA700 and TBAS550.

QUICK REFERENCE DATA

Supply voltage

Starting voltage

Required input signals

D.C. control voltage at pin No. 1
at pin No. 3

Delivered output signals

Output voltage at pin No. 5
no load; peak-to-peak value

Output current at pin No. 5

Vii-16 typ. 12V
V9_16 8to12V

Vit 2,4t05,3V
V3-16 2,4t05,3V

V5—16(p—p) typ. 8V

I5 < 60 mA

PACKAGE OUTLINE

TBA720A : 16 lead plastic dual in-line (type A) (See General Section)
TBA720AQ: 16 lead plastic quadruple in-line (See General Section)
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TBA720AQ
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TBA720A
TBA720AQ

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134).

Voltages
Supply voltage

Starting voltage
Currents
Output current

Power dissipation

Total power dissipation
when mounted on a printed-wiring board

Temperatures
Storage temperature

Operating ambient temperature

CHARACTERISTICS Measured in the test set-up on page 4

Supply voltage

Starting voltage

Required input signals

D.C. control voltage for nominal frequency
at pin No. 1 and pin No. 3

Sensitivity of reactance stage

Duty cycle regulation at pin No. 14

Delivered output signals

Output voltage at pin No. 5
no load; peak-to-peak value

Output current
Duty cycle; without regulation

with regulation

Rise time at pin No. 5
leading edge of output pulse

Vll'lé max. 16 V
Vog-16 max. 15V
Ig max. 60 mA
Ptot max. 280 mW
Tstg ~55 to +125 °C
Tamb 0t +60 °C
typ. 12V
Vii-16 10to 13V
Vo-16 > 8V 1)
typ. 10,5 mA
Iy - o= e
7,510 13,5 maA
Vi-16 =V3-16 2,4t05,3 V
Vi-3 typ. 2 kHz/V
I typ. 0 uA
14 +400 to -400 LA
Vs5-16(p-p) typ. 8V
Iy < 60 mA
R typ. 40 %
35t045 %
6 20 to 60 %
Ty typ. 200 ns

1) Maximum starting voltage should not exceed the value of the supply voltage minus 1 volt.

2) No load connected to the output. When the output is loaded, the extra current is: 6 x I,
in which 6 = duty cycle of output pulse and I = current flowing during output pulse.

I
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TBA720A
TBA720AQ

CHARACTERISTICS (continued)
Relative frequency deviation for AV, =1V 2 %

Relative frequency deviation for change of
ambient temperature 25 to 55 °C 3 %e

Allowable hum -ripple on supply line
(peak-to-peak value) AVii-16(p-p) typ- 100 mV

Test set-up

starting supply
voltage voltage
+12V

1SnF
To Lo

V32AV 4 5 --8v
TBA720A — | I

2.4t05,3v—3— 6
1wl & ullzl"’: 13 |16
56k
4
duty cycle () 7262364 1
regulation
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TBA720A
TBA720AQ
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TBA720A
TBA720AQ

APPLICATION INFORMATION (continued)

Notes
1. The TBA720A is intended to drive a line deflection circuit equipped with transistors.

2. The duty cycle é can be adjusted by connecting a resistor between pin 14 and ground or
the supply.

3. Theoscillation frequency can be set between 10 kHz and 25 kHz by connecting a resis-
tor between pins 4 and 13, and a capaecitor between pins 12 and 13.

4, At a nominal oscillation frequency of 15,625 kHz, the frequency deviation is limited to
+1,3 kHz to safeguard the line timebase output circuits.

S. Besides the oscillator, the TBA720A incorporates areactance stage and a supply voltage
take-over switch for starting purposes (pin 9). The latter can be used to advantage if
the 12 V supply is derived from the line fiyback pulse.

6. Pins 2,7, 10 and 15 should not be connected.

6 April 1973



TBA750A
TBA750AQ

LIMITER-AMPLIFIER

The TBA750A is a limiter-amplifier with f. m. detector, d.c. volume control and a.f.
pre-amplifier. It is intended for 4,5 MHz, 5,5 MHz or 10,7 MHz.
The limiter-amplifier is a four-stage differential amplifier thatgives very good noise

and interference suppression.

The detector is of the balanced type. The d.c. volume control stage has excellent

control characteristics with a control range of more than 80 dB.

The a.f. pre-amplifier can drive a triode-pentode output stage or a class-A push-

-pull transistor output stage.

QUICK REFERENCE DATA

12
30
5,5
200
45

80

mA
MHz
[\
dB

dB

Supply voltage VZ-S typ.
Total current drain Itot typ.
Frequency £y
Input volitage of start of limiting Vilim typ.
A.M. rejection at Vi = 1 mV a typ.
A.F. output voltage at Af =+ 15 kHz

at pin 16 Vo(rms) typ.
D.C. volume control range >

PACKAGE OUTLINE

TBA750A : 16 lead plastic dual in-line (type A)(See General Section)
TBA750AQ: 16 lead plastic quadruple in-line  (See General Section)

May 1973
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TBA750A
TBA750AQ
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TBA750A
TBA750AQ

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134)
1

Supply voltage Vog max. 16 V 7)
Power dissipation
1000 72 2'59_
maximum allowable total power
Pyot dissipation versus ambient temp.
(mw)
750
N
500
N
250
M
0
0 25 50 75 100 125 150
Tamb (°C)
Temperatures *
Storage temperature TStg -55to+125 OC
Operating ambient temperature Tamb -25to+55 OC
CHARACTERISTICS measured in the test circuit on page 5.
Supply voltage range
(See graph Rg versus supply voltage
on page 6) Vo5 10to 25 'V
Total current drain I, 21to 39 mA 2)
Input limiting voltage at V = -3 dB Vilim(rms) typ. 200 uV

1. F. output voltage at pin 6 and 7

(peak-to-peak value) V6-5(p-p)

v } typ. 380 mV
7-5(p-p)

l) Allowable only if the dissipation in the IC is limited by means of a series
resistor in the supply. (see upper graph on page 6).

2) Pin 15 not connected.

4 ] | May 1973



TBA750A

TBA750AQ
CHARACTERISTICS (continued)
A.M. rejectionatV; = 1 mV a typ. 45 dB
Vi= 10 mV o typ. 50 dB
Vi = 100 mV o typ. 55 dB
D.C. volume control range > 80 dBl)
-
A.F. pre-amplifier voltage gain
(pin 1 to pin 16) Gy typ. 10
Input resistance at pin 1 R; B 35 k2
A.F. output voltages
Af =+ 15 kHz: f__ =1 kHz \Y%
'm 10-5
(rms) }typ. 65 mV
Vi 1-5(rms)
V12-5(rms) typ. 200 mV
V16—S(rms) typ- 2 v
—
Total harmonic distortion ———
at pin 12; Af = 15 kHz deot  typ. 3 % p—
at pin 1 with respect to pin 16: Vo(rms)= 3V d  typ. 2,6 % —
Test circuit tor t.m. :ty=05,5 MHz; Af =+ 15 kHz; f, = 70 Hz
fora.m. :m=0,3; fm =1 kHz
af
generator 10nF 0 pF
1 LR
rf. am |00LnF
g;r;e;:{t:r ] modulator
R;=100k 1
TBA750A Lﬂl—— bon‘::ass — seI:éftnve
’1‘15 filter voltmeter
5

9 13 2

16
kQ

7255027 1

+12v

1y See lower graph on page 6.
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TBA750A
TBA750A

Q

CHARACTERISTICS (continued)

7262157.2

400

Rg
()

pin 15 unloaded

300

200

100

N

4
N4
S

5 10 15 20 25 30
Vo .5 (V)

Maximum and minimum values for the power supply series resistance (Rg)

7262158.1

'

——
attenuation
(dB)

=25

-50

-75

-100

1 2 3 4 §) 6

Remote control characteristic Viz-5(V)
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TBA750A
TBA750AQ

APPLICATION INFORMATION at f = 5,5 MHz

C10

c7
10nF 04pF }
10 n_|n 1

from C1
w17 .
c2== 2| R=ca TBATS0A v,
47pF] ' 2 350 IIZ‘Z:r?F o af. output
RI_ g
30
=3 5 ]
22nF
RS
7 100k0
(log)
R6
%0
s s
L1 =18 pH; Qp; =36 Note : QLl' Qo and QL3 are the
L2 =2,2 pH; QLZ =21 loaded Q-factors.

13=0 84,H-0 =95
R Y UK

Va2
The transfer ratio of the input bandpass filter: —V— =0,54
1

The peak-to-peak bandwidth of the detector S-curve is 300 kHz.

~J
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TBA88O

MICROPHONE AMPLIFIER

The TBAS880 is a monolithic integrated microphone amplifier for use in telephone

systems. It can be used with dynamic microphones of suitable impedance and sens-

itivity.

Special features are:

- almost constant voltage gain and d.c. voltage drop with supply current variations
of 10 to 100 mA

- output voltage before limiting: 1 V (r.m.s. value)

- operation is independent of supply voltage polarity

- only one external capacitor required

- output impedance determined by internal feedback

QUICK REFERENCE DATA

Supply current Ll 2 10t0 100 _mA
Supply voltage drop +V1-2  typ. 4,8 V
Voltage gain Gy typ. 210

Output impedance typ. 100 @
L Y

c

,
¢
<

PACKAGE OUTLINE Dimensions in mm
TO-12

8.5 max

12.7™min

5.3 max

7258200

March 1973 1
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TBA880

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

Currents

Supply current (d.c.) I -100 to +100 mA
A.C. component of supply current (peak value) Iom max. 100 mA
Pin No. 3 current I3 max. 100 pA

Power dissipation

Total power dissipation Prot max. 700 mW
1ooc 7210988
Piot
(mw)
&
500 6%
N7 So
fec/w C 02
N
0
0 50 00  Tymp(°C) 150
Tcmperatures
Storage temperature Tstg -55 to+125 oC
Operating ambient temperature Tamb -35 to+ 75 OC
THERMAL RESISTANCE
From junction to case Rth j-¢ = 65 OC/W

]
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TBA88O

CHARACTERISTICS atRy, =200 Q; f = 2 kHz; Tamb = 25 9C unless otherwise spec-
ified. (see test circuit below).

Supply voltage drop at Rth j-a = 100 OC/W

+12= 10 mA £Viog R ://

tIp = 50 mA tVi1-2 < 58V

+ 12 = 100 mA +Vi-2 < 6,0 V
Voltage gain

+19 =10 mA Gy typ. 200

+ I = 50 mA Gy typ. 210
Change of voltage gain

due to change of supply voltage polarity AGy < 10 %
Gain reduction at f = 300 Hz t 1 @B

(with respect to f = 2 kHz) AGy };p 3 a8
Output impedance at + 9 = 50 mA Ro typ. 100 @
Noise output voltage at B =0, 3 kHz to 4 kHz Vn(rms) typ. 1,0 mV
Output voltage

> 0,85 VvV
I = 25 mA; diot = 5% Vo(rms) typ. 1,0V

Test circuit:

TBA88O 4

3
-E 0,22
pF
4
2000
4
Vi
'
7261781
v

4 March 1973



TBA88O

7211092
T

AG

(%)

f=2kHz

supply current I,=50

mA

20

40

Tams (°C) 60

721091

AG
G

(%)

AN

-10

20

40

60

80

I, (mA) 100
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TBA890
TBA890Q

TELEVISION SIGNAL PROCESSING CIRCUIT

The TBA890 is a silicon monolithic integrated signal processing circuit for mono-

chrome and colour television receivers.

It combines the following functions:

- video pre-amplifier with emitter -follower output and short circuit protection.

- blanking facility for the video amplifier.

- gated a.g.c. detector supplying the a.g.c. voltages for the vision i.f. amplifier
and tuner.

- noise cancelling circuit in the a.g.c. and sync. separator circuits.

- sync, separator.

- automatic horizontal phase detector

- vertical sync. pulse separator.

The circuit is designed for receivers equipped with tubes or transistors in the de-

flection and video output stages.

The control stages in thei.f. amplifier and the tuner have to be equipped with n-p-n

transistors. The equivalent circuit for tuners equipped witha p-n-ptransistor is the

ann JER P | nagativa modulation

TBAY00. The circuit is developed for signals with negative modulation.

QUICK REFERENCE DATA

Supply voltage Vp typ. 12 \%
Ambient temperature Tamb typ. 25 °c

Video input voltage (peak-to-peak value) V9-16(p-p) typ. 2.7 \Y

Voltage gain of the video amplifier Gy typ. 7 dB
A.G.C, voltage for i.f. part V7_16 1.0 to 12 v
A.G.C. voltage for tuner Ve-16 0.3 to 12 \Y
Output voltage range horizontal phase Vy16 2 to 10 v
detector
Vertical sync. output voltage (positive
going pulse; peak-to-peak value) Vid-16(p-p) tYP- 11 v
PACKAGE OUTLINE

TBA890 : 16 lead plastic dual in-line (type A) (See General Section)
TBA890Q: 16 lead plastic quadruple in-line (See General Section)

November 1971 1



TBA890
TBA890Q
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TBA890
TBA890Q

RATINGS Limiting values inaccordance withthe Absolute Maximum System (IEC 134)

Supply voltage Vp max. 20 vl
Power dissipation Peot max. 700 mW
Temperatures
Storage temperature Tstg =55 to  +125 e
Operating ambient temperature Tamb -25 to +80 oc

7255829

HEEEREEREN
v — stabilized (AVp=%5%%) ||
(VP, N~ == unstabilized (AVp=*15%)
=y .
-
~y
12.5 p g -
_J_ 1 Anl
I~
~
-
10 >
75
40 50 60 70 Tamb (°C) 80

Maximum allowable nominal supply voltage as a function of the maximum ambient

temperature.

b

Allowed only while receiver is warming up.
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TBA890
TBA890Q

CHARACTERISTICS
Supply voltage range Vp See curves on page 3
The following characteristics are measured in the circuit on p. 7 at Ty = 25 °C;
Vp=12V.
Video amplifier
Input resistance Rog-16 > 30 kQ
Input capacitance Co-16 < 3 pF
Bandwidth (3 dB) B > 5 MHz
Linearity (m) > 0.9
Rise time and fall time at the output ty; tf < 50 ns
Voltage gain Gy typ. 7 dB
Video input voltage (peak-to-peak value) Vo-16(p -p) typ. 2.7 vb
D.C. bias video detector voltage Vbias typ. 6 v
Video output voltage (peak-to-peak value)  Vij1-16(p-p) typ. 6 v
Black level at the output Vii-16 typ. 5 v3)
Available video output current (peak value) I1Mm = 30 mA#%)
Tolerances on the video output voltages_
I. C. processing spreads tAVii-16 < 420 mv>)
Temperature drift -AV11-16 typ. 1.8 mV/°C
Spreads over a.g.c. expansion (entire
range) +AV 11 14 < 100 mv6)
Supply voltage AVIL-16 typ. 0.5

AVp

1) Signal with negative going sync.; this value is obtained only when the input signal
meets the C.C.I.R. standard.

2) A voltage divider with 5% tolerance resistors is required between pin 9 and sup -
ply terminal.
3) Only valid if the video signal is in accordance with the C.C.I.R. standard.

4) Thetotalloadonpin 11 must be such that the d.c. output current I;; <15 mA.

5) The spreads of the voltage divider for the bias of the video detector of + 5% is
included in this figure.

6) Variation about a nominal condition, the i.f. being fully controlled and the tuner
uncontrolled.

4 November 1971



TBA890
TBA890Q

CHARACTERISTICS (continued)

1. C. processing spreads *AVi1.16 < 420 mv1)
Temperature drift -AV11-16 typ. 1.7 mV/°C
Spreads over a.g.c. expansion (entire
range) *AVi1-16 < 130 mv?
Supply voltage AVi1-16 typ. 0.4
AVp
Video blanking
Input voltage (peak-to-peak value) V10-16(p -p) 1to5 \Y%
Input resistance R10-16 typ. 1 kQ
Output voltage during blanking Vii-16 < 500 mV

A.G.C. circuit

Range of control voltage i.f. amplifier V-_16 1to12 v3)
Range of control voltage tuner V6-16 0.3tw012 V3
Signal expansion for full control of

i, f. amplifier and tuner typ. 0.5 dB
Current i.f. control point 17 < 200 mA
Current tuner control point Ig < 20 mA
Current i.f, control point for tuner

take -over Iy see note 4
Keying input pulse (peak-to-peak value) V5-16(p-p) see note 5
Input resistance Rg5.16 typ. 2 kR

1) The spreads of the voltage divider for the bias of the videodetector of + 5% is in-
cluded in this figure (pin 9).

2) Variation about a nominal condition, the i.f. being fully controlied and the tuner
uncontrolled.

3) Positive going at increasing input signal.

4) This value depends on the ratio between the external impedances on pins 6 and 7.
With equal impedances the current of the i.f. controlpointat tuner take -over will
be about 16% from its maximum value (minimum control voltage).

5) Negative going pulse is required. The voltage during scan should be between 1V
and 2V,
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TBA890
TBA890Q

CHARACTERISTICS (continued)

Horizontal synchronization circuit

Sync. separator see note 1
Output voltage range of phase detector Va-16 2t 10 V2)
Control steepness S(p typ. 2.5 V/pss)
Phase deviation between front edge sync.

pulse and front edge flyback pulse ?y typ. 1.5 s
Variation ¢y caused by internal spreads iA(pO typ. 0.3 ps4)
Output voltage range as a frequency detector Vg _j¢ 4to8 vS)
Vertical synchronization circuit
Output voltagé vertical sync. pulsegenerator ~ Vi4_16 typ. 1 v
QOutput impedance Ri4-16 typ. 2 kQ

1) The sync. pulse is sliced about 25% below top sync. level. A sliding bias circuit
makes the slicing level independent of the signal strength.

2) Nominal voltage 6 V.

3) Higher values of this control steepness can be obtained by changing Rg (see cir -
cuit on page 7). For example Rg = 56 €, S¢ =35 V/ps and Rg = 0, S¢ = 225V /us.
4) In addition to this figure + 7% of the retrace time of the sawtooth generated on pin
3 has to be added to find the total spreads of ¢.
This value of + 7% is obtained only when the tolerance of the capacitor connected
to pin 3 does not exceed * 10%.
5) Nominal voltage 6 V.
The load impedance on pin 2 of the circuit on page 7 is about 50 kQ.

When a higher impedance is used (tube equipped reactance stage) values from 2V
to 10 V can be reached.

November 1971



TBA890

APPLICATION INFORMATION
+12v
6300 n-p-n
tuner
1800
I o
J N— )
T:L
2uF 2.6k
to fly-wheel T 6800
filter oV ---- .$’1V
+2v ne
. % ok
+ take-over
I v
pla 33nF o M
2uF Rs
12nF3=  ES10pF . 560
1500 " T 39"F-|- 2 Ia if
1 2 3 4 5 6 7 8
*i.
F
TBA890 _I_ 64y 6200
——
15 [1 13 12 " 10 9 ) wr ‘
%6 15 i . tovideo o E
+ ~7 output stage
» =
25uF [180nF| [SkO
47 47
k0| k0|
tovertical 4
oscillator
—vv N\ /\ 10nF
W +3V 7255822
_________ ov +12v
7
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TBA900

TBA900Q

TELEVISION SIGNAL PROCESSING CIRCUIT

The TBA900 is a silicon monolithic integrated signal processing circuit for mono-

chrome and colour television receivers.

It combines the following functions:

- video pre-amplifier with emitter -follower output and short circuit protection.

- blanking facility for the video amplifier.

- gated a.g.c. detector supplying the a.g.c. voltages for the vision i.f. amplifier
and tuner.

- noise cancelling circuit in the a.g.c. and sync. separator circuits.

- sync. separator.

- automatic horizontal phase detector

- vertical sync. pulse separator.

The circuit is designed for receivers equipped with tubes or transistors in the de-

flection and video output stages.

The control stage in the i.f. amplifier has to be equipped with an n-p-n transistor

and the tuner with a p-n-p transistor.

The circuit is developed for signals with negative modulation.

QUICK REI'CRENCE DATA

Supply voltage Vp typ. 12 \

Ambient temperature Tamb typ. 25 °c

Video input voltage (peak-to-peak value) V9_16(p-p) typ. 2.7 \Y

Voltage gain of the video amplifier Gy typ. 7 dB
A.G.C. voltage for i.f. part V7.16 1.0 to 12 \
A.G.C. voltage for tuner Vea-16 0.3 to 12
Output voltage range horizontal phase Va16 2 to 10 v
detector
Vertical sync. output voltage (positive
going pulse; peak-to-peak value) Vi4-16(p-p) tYP- 11 A
PACKAGE OUTLINE

TBA900 : 16 lead plastic dual in-line (type A) (See General Section)
TBA900Q: 16 lead plastic quadruple in-line (See General Section)

November 1971 1
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TBA900
TBA900Q

RATINGS Limiting valuesinaccordance withthe Absolute Maximum System (IEC 134)

Supply voltage Vp max. 20 v1)
Power dissipation Prot max. 700 mW
Temperatures
Storage temperature Tstg -55 to  +125 oC -—
Operating ambient temperature Tamb -25 to +80 oC

15 7255829

N [TTTTTTITTT
Ve N —— stabilized (AVp=%5%%) ||
W) = == unstabilized (AVp=*15%,)
I~ ™

12 3

5 iy N

L
™~
~
&

10 =

7.5

40 50 60 70 Tamp (°C) 80

Maximum allowable nominal supply voltage as a function of the maximum ambient
temperature.

1)Allowed only while receiver is warming up.
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TBA900
TBA900Q

CHARACTERISTICS

Supply voltage range Vp See curves on page 3

The following characteristics afe measured in the circuit on p. 7 at T, = 25 °C;
Vp=12V.

Video amplifier

Input resistance R9-16 > 30 k@
Input capacitance Co-16 < 3 pF
Bandwidth (3 dB) B > 5 MHz
Linearity (m) > 0.9
Rise time and fall time at the output tys tf < 50 ns
Voltage gain Gy typ. 7 dB
Video input voltage (peak-to-peak value) V9-16(p-p) typ. 2.7 v
D.C. bias video detector voltage Vbhias typ. 6 v2
Video output voltage (peak-to-peak value)  Vii-16(p-p) typ. 6 vb
Black level at the output Vii1-16 typ. 5 v3)
Available video output current (peakvalue) Iy = 30 mAY
Tolerances on the _V_isi??_elm’_u_txél.tslg?_s_

I. C. processing spreads *AV{1-16 < 420 mv>)

Temperature drift -AVi1-16 typ. 1.8 mV/°C

Spreads over a.g.c. expansion (entire

range) tAV .14 < 100 mvo)
Supply voltage AVI1-16 typ. 0.5
AVp

1) Signal with negative going sync.; this value is obtained only when the input signal
meets the C.C.I.R. standard.

2) A voltage divider with 3% tolerance resistors is required between pin 9 and sup -

ply terminal.
3) Only valid if the video signal is in accordance with the C.C.1.R. standard.

4) Thetotalload on pin 11 must be such that the d.c. output current I11 < 15 mA.

5) The spreads of the voltage divider for the bias of the video detector of + 5% is
included in this figure.

6) Variation about a nominal condition, the i.f. being fully controlled and the tuner
uncontrolled.
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TBA900
TBA900Q

CHARACTERISTICS (continued)

I.C. processing spreads *AVi1-16 < 420 mv1)

Temperature drift -AV11-16 typ. 1.7  mVv/°C

Spreads over a.g.c. expansion (entire

range) *AV1] 16 < 130 mVv2)
Supply voltage AVi1-16 typ. 0.4
AVp

Video blanking
Input voltage (peak -to-peak value) V10—16(p -p) lto$d v
Input resistance Rjio0-16 typ. 1 kQ
Output voltage during blanking Vi1-16 < 500 mV
A.G.C. circuit
Range- of control voltage i.f. amplifier V7-16 1to1l2 v3)
Range of control voltage tuner V6-16 0.3t012 V9
Signal expansion for full control of

i.f. amplifier and tuner typ. 0.5 dB
Current i.f. control point 17 < 20 mA
Current tuner control point Ig < 8 mA
Current i.f, control point for tuner

take -over 17 typ. 2 mA
Keying input pulse (peak-to-peak value) Vg -16(p-p) see note 5
Input resistance Rs.16 typ. 2 kQ®

1) The spreads of the voltage divider for the bias of the videodetector of + 5% is in-
cluded in this figure (pin 9).

2) Variation about a nominal condition, the i.f. being fully controlled and the tuner
uncontrolled.

3) Positive going at increasing input signal.
4) Negative going at increasing input signal.

5) Negative going pulse is required. The voltage during scan should be between 1V
and 2 V.
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TBA900
TBA900Q

CHARACTERISTICS (continued)

Horizontal synchronization circuit

Sync. separator see note 1
Output voltage range of phase detector Vo_16 2to0 10 Vz)
Control steepness Sw typ. 2.5 V/pss)
Phase deviation between front edge sync.

pulse and front edge flyback pulse 29 typ. 1.5 ps
Variation ¢ caused by internal spreads 4,0 typ. 0.3 ps4)
Output voltage range as a frequency detector Vg _j¢ 4to8 v3)
Vertical synchronization circuit
Output voltage vertical sync. pulse generator Vi4-16 typ. 1 Vv
Output impedance Ri4-16 typ. 2 k@

1) The sync. pulse is sliced about 25% below top sync. level. A sliding bias circuit
makes the slicing level independent of the signal strength.

2) Nominal voltage 6 V,

3) Higher values of this control steepness can be obtained by changing Rg (see cir -
cuit on page 7). For example Rg = 56 &, S{p =5 V/us and Rg = 0, Sy = 225V /us.

4) In addition to this figure + 7% of the retrace time of the sawtooth generated onpin
3 has to be added to find the total spreads of ¢,

This value of + 7% is obtained only when the tolerance of the capacitor connected
to pin 3 does not exceed * 10%.

5) Nominal voltage 6 V.
The load impedance on pin 2 of the circuit on page 7 is about 50 kS,

When a higher impedance is used (tube equipped reactance stage) values from 2V
to 10 V can be reached.

6 November 1971



TBA900

APPLICATION INFORMATION
+12V
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TBA91S5

AUDIO AMPLIFIER

The TBA915 is a monolithic integrated a. f. amplifier designed for use in small communi-
cation receivers, where low battery drain is of paramount importance.

The output power of the device is 500 mW and the zero-signal current is only 2 mA (typ.).
The circuit can be squelched to a stand-by current of 0,4 mA.

QUICK REFERENCE DATA

Supply voltage Vp nom. 12 \Y
Output power at Ry =20 Q P, typ. 500 mW
Input signal for Py = 500 mW \ typ. 10 mV
Input impedance R typ. 9 k@
Total current (no signal) Lot typ. 2 mA

(squelched) Lot typ. 0,4 mA

PACKAGE OUTLINE Dimensions in mm

TC-74 (xcduced height)

0'86 max go
= g
@
I 3
o
» { ammm—— |
I_gn | se——|
@

467mx 12.7m™in

7255326

—
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TBA915

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134).
Voltages (pin 2 must be externally connected to pin 10)

Pin No. 4 voltage V42 max. 17 v
Pin No. 8 voltage Vg 7 max. 5 \Y%
Pin No. 3 voltage V3.0 max. 17 \Y
Currents
Pin No. 4 current Iy max. 350 mA
Pin No. 3 current tlg max. 350 mA
Pin No. 7 current 17 max. 0,5 mA
Pin No. 8 current Ig max. 0,5 mA
Pin No.5 current Ig max. 5 mA
Pin No.9 current Iy max. 5 mA
Pin No. I current { + max 1 mA
-1 max. 10 MA

Total power dissipation

1000 7267343

Ptot
(mW)

500

pd

-100 0 100 T, (°C) 200

Temperatures
Storage temperature Tstg =55 to +125 °c

Operating ambient temperature
see derating curve above Tamb -55to +125 °c
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TBA915

CHARACTERISTICS at Tamb = 25 °C; Vp =12V

Measured in the test circuit bel

Output power at dyo = 5%
Bandwidth (-3 dB)
Total current (d.c.)

no signal

no signal with squelch

with signal at Py = 500 mW

Total distortion at P, = 500 mW

Input signal at Po = 500 mW
Input impedance

Signal to noise ratio

related to P, = 500 mW
Rs

Bias current

ow

= 600 @; B = 300 Hz to 6 kHz

Py typ.
B >
typ.
Iot
ot VP
Lot typ.
typ.
dtot <yp
typ.
Vi <
| Z i‘ typ.
A
N yp
19 >

Test circuit squelch
220k0
+
1F
10pF ! L |9 ;
o——{—+ 125pF
TBA9I5 - [
_ 33 | |68
v, 80 L6 10 lz ka | |ko |;
| 10uF 1
T ==1nF
+
l Loy T L
S T* T oF
7264569.1
SQUELCH REQUIREMENTS at Ig = 25 to 75 uA
" VI >
Squelch "on { 4 >
Squelch "off" v, <

7

500

3,5
0,4

72
2,5

10
15

72

25

(2

800
10

400

mw
kHz

mA
mA

mA
mA

%
%

mV
mV

kQ

dB

mV
BA

mV
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TBA920
TBA920Q

HORIZONTAL COMBINATION

The TBA920 is a monolithic integrated circuit intended for television receivers with
transistor -thyristor -or tube equipped output stages.

It combines the following functions:

- noise gated sync separator

- line oscillator

- phase comparison between sync pulse and oscillator

- loopgain and time constant switching (also for video recorder applications)

- phase comparison between line -flyback pulse and oscillator

- output stage for drive a variety of line output stages

QUICK REFERENCE DATA

Supply voltage Vi-16 nom. 12 \Y%
Ambient temperature Tamb 25 °c
Input signals
‘v'i;’leo input ’v'u‘.tha.%c (pcl;s(‘;ti'.'c going sync) v typ. 3 v

op sync to white valu 8-16(p-p) 1to 7 v
Noise gate input current (peak value) Igm > 30 uA
Input resistance of noise gate Rg.16 typ. 200 82
Flyback signal input voltage (peak value) V5-16M typ. +1 A%
Flyback signal input current (peak value) Ism typ. 1 mA
Output signals
Line driver output voltage (peak-to-peak value)  V3_16(p-p) typ. 10 \Y%
Line driver output current (average value) IZ(AV) max. 20 mA
Line driver output current (peak value) Iom max. 200 mA
Composite sync output voltage (peak value) V7_.16M typ. 10 A%

PACKAGE OUTLINE TBA920 :16 lead plastic dual in-line (See General Section)
TBA920Q: 16 lead plastic quadruple in-line (See General Section)
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TBA920

Power dissipation

Total power dissipation Prot

Temperatures

Storage temperature Tstg

Operating ambient temperature Tamb

CHARACTERISTICS  at Vy.j6 =12 V; Tymp = 25 0C
Measured in circuit on page 6 (CCIR standard).

Current consumption at Iy = 0 I

Required input signals

Video signal
Input voltage (positive going sync)
peak -to-peak value Vi(p-p)

Input current during sync pulse (peak value) Ism

Noise gating (pin 9)

Input voltage (peak value) Vo_16M
Input current (peak value) I9M
Input resistance Rg-16

1) 800 mW permissible while tubes are heating up.

max. 13,2

0to 13,2
max. 12
-0,5 to +5
max. 20
max. 200
max. 10
max, 10
max. 10
max., 10
max. 600
=55 to 4125
=20 to +60
typ. 36
typ. 3
1to 7

typ. 100
> 0,7
> 30
< 10
typ. 200

< < < <

mA
mA
mA
mA

mA

TBA920Q

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134)

Voltages

Supply voltage Vi.16

Pin No, 3 voltage V3_16

Pin No. 8 voltage -Vg-16

Pin No. 10 voltage Vi0-16

Currents

Pin No. 2 current (average value) IZ(AV)
(peak value) Iom

Pin No.S current (peak value) Ism

Pin No. 7 current (peak value) I7m

Pin No. 8 current (peak value) Igm

Pin No. 9 current (peak value) I9M

mw 1)
°c

o¢

mA

BA

pA
mA
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TBA920

TBA920Q

CHARACTERISTICS (continued)

Flyback pulse (pin 5)
Input voltage (peak value)

Input current (peak value)

Input resistance

Pulse duration at 15625 Hz
Delivered output signals

Composite sync pulses (positive; pin 7)

Output voltage (peak-to-peak value)

Output resistance
at leading edge of pulse (emitter follower)
at trailing edge

Additional external load resistance

Driver pulse (pin 2)
Output voltage (peak-to-peak value)

Average output current

Feak output current

Output resistance (low ohmic)

Output pulse duration when synchronised

Permissible delay between leading edge
of output pulse and flyback pulse at tg = 12 ps

Supply voltage at which output pulses
are obtained

Vs5-16M typ. 1
I > 50
M typ. 1
R5-16 typ. 400
tg > 10
V7-16(p-p) typ- 10
R;_16 = 50
7-16 typ. 2,2
R7-16(ext) > 2
V2-16(p-p) typ- 10
Iaav) < 20
Iopm < 200
Ro_16 typ.2,50r 15
ty 12 to 32
to tot 0to 15
Vi-16 z 4

ke

mA

mA

s )

us

) Depends on switch position and polarity output current. R2-16 = 2,5 Q is valid for

Vo.16 =+10,5V and a load between pins 2 and 16 (e.g. an external resistor).

) The output pulse duration is adjusted by shifting the leading edge (V3_16 from 6 V to

8 V). The pulse duration is a result of delay in the line output device and the action

of the second control loop in the TBA920.

For a line output stage with a BU108 high voltage transistor the resulting duration is
about 22 s, and in such a way that the line output transistor is switched on again
about 8 ps 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%.
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TBA920
TBA920Q

CHARACTERISTICS (continued)

Oscillator
Frequency; free running (Ry5.74 = 3,3 kQ) fq 15 625 Hz 1y
Spread of frequency at nominal values Afg < 5 9 2)
of peripheral components T, - 0
Frequency change when decreasing the Af
supply down to minimum 4 V ’-f_o‘ < 100 %
o
o Af g
Frequency control sensitivity -9 typ. 16,5 Hz/pA
Alys
Adjustment range of network Af +
in circuit on page 6 T, typ- o %
Influence of supply vol—tage sty / 6Vp
on frequency at Vp =12 V — 5 %
fo/ VPnom
Control loop 1 (between sync pulse and oscillator)
Control voltage range Vi2-16 0.8t05,5 Vv
Control current (peak values)
at Vig-16 > 4,5V; Vg_16> 1,5V I12M typ. +2 mA
at Vi0-16 < 2 Vi Vg1 > 1,5V I1oMm typ. 6 mA
Loopgain of APC system
a. Time coincidence between sync pulse and Af
flyback pulse or Vig.14> 4,5V At typ. 1 kHz/us
b. No time coincidence or Vig-16< 2V 2—: typ. 3 kHz/us
Catching and holding range Af typ. *1 kHz 3)

) The oscillator frequency can be changed for other t.v. standards by an appropriate
value of C14._14-

) Exclusive external components tolerances.

) Adjustable with Ryy_;5-
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TBA920
TBA920Q

CHARACTERISTICS (continued)
Pull -in time for Af/f, = £3% (Af = 470 Hz)

Switch-over from large control sensitivity
to small control sensitivity
after catching

Control 1002 II (between flyback pulse and oscillator)

Permissible delay between leading edge of output
pulse (pin 2) and leading edge of flyback pulse

Static control error
Output current during flyback pulse (peak value)

Overall phase relation

Phase relation between leading edge of sync
pulse and middle of flyback pulse

Tolerance of phase relation

Voltage for Tg = 12 to 32 ps
Adjustment sensitivity

Input current

t
|l
V3-16
AT2

AV3.16

I3

= 20
= 20
0to 15
0,5

typ. 0,7
typ. 4,9
< 1
6to8

typ. 10
< 2

ms 1y
ms 1)
Hs

% 2)
mA

ps 3)
ps 4)
A%

ps/vV

HA

External switch-over of parameters (loop filter and loop gain) of control loop I

(e.g. for video recorder application) see note 5.

Required switch-over voltage
at Ryjj-16 = 150 @
at Ryj.16 = 2kQ

Required switch-over current
at Ryj-16 = 130 @; Vi0-16 = 4,5V
at Ryj-16= 2k Vig-16= 2V

1) See application information circuit on page 6.

Vi0-16

V10-16

Lo
Iio

> 4,5
< 2
typ. 80
typ. 120

2) 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.

3) This phase relation assumes a luminance delay line with a delay of 500 ns between the
input of the sync separator and the drive to the picuture tube. If the sync separator is
inserted after the luminance delay line or if there is no delay line at all (black-and -
white sets), then the phase relation is achieved at C5_;¢ = 560 pF.

4) 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 II or by applying a d.c.

voltage to pin 3.

5) With sync pulses at pin 7 and 8; without RC network at pin 10.
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TBA920
TBA920Q
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TBA 990
TBA990Q

COLOUR DEMODULATOR

The TBA990 is an integrated colour demodulator circuit for colour television
receivers incorporating two active synchronous demodulators for the R-Y and

B-Y chrominance signals, a matrix (producing the G-Y colour difference signal),
P.A. L. phase switch and flip-flop. It is suitable for d.c. -coupled drive to the picture
tube when associated with the matrix integrated circuit (TBAS30) and R. G. B. output

stages.
Special attention has been given in the design to minimising d.c. level drift with
temperature.
QUICK REFERENCE DATA
Supply voltage (stabilised) Ve-16 nom. 12 V
Supply current Ig nom. 17 mA
Gain of R -Y demodulator G13-4  typ. 3,8
Gain of B-Y demodulator Gijp-7 typ. 6,7
Impedance of chrominance inputs :;ig:ig: } > ‘i?i)hfioinpgarallel
Impedance of colour -difference
signal outputs [Z4-16] typ. 3 kQ
125'16] typ. 3 kQ2
|Z7-161  typ. 3 kQ

PACKAGE OUTLINES

TBA990 : 16 lead plastic dual in-line (type A) (See General Section)
TBA990Q: 16 lead plastic quadruple in-line  (See General Section)

April 1973



TBA990
TBA990Q
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TBA990
TBA990Q

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134)

Supply voltage V6-16 max. 13,2V

Total power dissipation Peot max. 300 mW
Temperatures

Storage temperature Tstg -55 to +125 °c -
Operating ambient temperature Tamb -20 to +60 °C

CHARACTERISTICS at Vg-16 = 12 V (stabilised); Tamb = 25 °C

Gain of chrominance (R -Y) signal

Vi(p-p) =50 mV; f = 4, 4 MHz (see note 1) G13-4 typ. 3,8
Ratio of gain of blue channel to

red channel defined at equal chroma G10-7 t 1.78

signal inputs (see also pin 4 on page 6) G13-4 P 5
Matrix for generation G-Y signal -0,51 (R-Y) -0,19 (B-Y)
Colour difference d.c. output voltage (see note 2) V4-16 typ. 7,5V

V7-16 typ. 7,5V
V5-16 typ. 7,5V

Drift d.c. output voltage

AT mp = 40 OC; Vi1-16 =Vi2-16 =6V < +50 mV
Relative change of d.c. output voltages
between channels at AT ymp = 40 °C < 20 mV
Colour difference output signals
peak -to-peak values (see note 3): R-Y V4-16(p-p)> 1,6V
B-Y V7-16(p-p)> 2,0V
G-Y VS ‘16([) _p)> 0,9V

Impedance of chrominance inputs
Vi(rms) = 20 mV (sinusoidal); f = 4, 4 MHz |Z10-16| } S 800  in paral-

Impedance of reference signal inputs 1Z2-16] typ. 5 kQ
IZS'16| typ. 5 kR
Impedance of colour -difference signal outputs |Z4-16] typ. 3 kR
1Z5-16| typ. 3 kR
1Z7-161  typ. 3 k@

1. Ratio of peak-to-peak values of input and output signals.

2. These can be adjusted, by the potentiometers shown in circuit on page 5, by #0,2 V
to compensate for spreads in the matrix and output circuitry.

3. Linearity = 0, 7 measured in the circuit on page 5.
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TBA990
TBA990Q

CHARACTERISTICS (continued)

Square wave output voltage .
peak-to-peak value; f = 7, 8 kHz V3 -16(p-p) Wp- 3,5V

Input voltages

Reference voltages (peak -to-peak)
at reference R-Y V2-16(p-p) typ- 1V
at reference B-Y Vg-16(p-p) typ. 1V

Identification circuit
line pulse input (triggers on

negative going edge) V14-16(p -p) 2to5V
Identification signal

required voltage for "ident on" Vi-16 > 6,5V

required voltage for "ident off" Vi-16 < 5,5V

required current for "ident on" -1 < 0,1 mA

Input current

Supply current consumption Ig typ. 17 mA
PINNING

1. ldentification bias 9. B-Y d.c. level setting

2. R-Y sub-carrier reference input 10. B-Y chrominance input signal
3. P.A. L. square wave output (7, 8 kHz) 11. G-Y d.c. level setting

4. R-Y signal output 12. R-Y d.c. level setting

5. G-Y signal output 13. R-Y chrominance input signal
6. Supply voltage (12 V) 14. Line pulse input (flip -flop syn—
7. B-Y signal output chronising)

8. B-Y sub-carrier reference input 15. n.c.

16. Earth (negative supply)
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TBA990

TBA990Q
APPLICATION INFORMATION
a.c.c.
voltage ident 56k R-Y

<+

330nF
L

]

/ 3,9kn T r:)—l—.
H/2 square colour
I wave 27pF 12 rdifference
7 ref. (B-Y) ;L- ;I’-P outputs
> 7 sgkQ By
9 8. r’_‘ H ] ‘L27pF I 10
2}
TBAS40 12345678 ; ;
TBASS0 +12V

6

— 16 151413121110 9
% I I 3300

R *(R-Y)chroma

3 >

2,2 2200

DLS0 4700 kO

4 > set B-Y d.c. level

10“;_‘ {B-Y) chroma
undelayed l |,
signal 2,2 2,2 1,5k
kL kn
a
. ov set G-Y set R-Y 7T
flip-flop sync d.c.level d.c.level 22
5
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TBA990
TBA990Q

APPLICATION INFORMATION (continued)
The function is quoted against the corresponding pin number (see also page 5).
1. Identification bias

The P. A. L. flip-flop is stopped, for identification purposes, when the voltage on

pin 1 increases above 6 V. This threshold is internally generated and has a propor -
tional behaviour with the 12 V supply voltage. The threshold level of 6 V is chosen to
match the output characteristic of the TBAS40 and has a sufficiently high safety
margin above the zero chroma signal level of 4 V to eliminate spurious identifying.

2. R-Y subcarrier reference input

A 1 V peak-to-peak signal is required via a d.c. blocking capacitor. Under no
circumstances should this signal be less than 0,5 V peak-to-peak. The input resist-
ance at this pin is typically 5 kQ.

3. P.A. L. Square wave circuit

The amplitude is 3,5V peak-to-peak from an emitter follower.
4. R-Y signal output (G-Y at pin 5 and B-Y at pin 7)

These outputs require no external d.c. loads except that direct connection must be
made via the low pass filter to the appropriate pins on the R.G.B. matrix TBA530.

The signals produced are in the following ratios:

VB-y =1, 78 VR .y £ 10 %
(@) Vg.y = 0,85 Vg .y £ 10 %
(b)Vgy =0,17VR-y +10 %

Condition (a) refers to (B-Y) + (R -Y) addition in the G-Y matrix.

Condition (b) refers to the phase reversed (R -Y) input signal where (G-Y) is obtained
by subtraction.

The d.c. levels should each be adjusted, starting with the (B-Y), to +7,5 V at nominal
supply voltage. However, in a complete circuit using the TBA530 matrix and feedback
integrated circuit these d.c. levels will be adjusted to give the correct setting of the
picture tube drive black levels.

The changes in d.c. level with supply voltage are approximately linear and track
together.

The unwanted products of demodulation occurring in the colour difference outputs are
chiefly 8, 86 MHz and harmonics together with a small amount of 4, 43 MHz due to
possible unbalance in the demodulators. Toavoid possible troubles in the receiver
because of the radiation of these demodulation products from the R.G.B. drive
circuits, filters must be employed in each of the colour -difference outputs from the
TBA990. The roll -off should begin at about 1,5 MHz and attention should be given to
the parallel resonance of the inductors to ensure that no serious attenuation will
occur at less than 1,5 MHz. Also, some advantage may be secured by designing the
inductor sothat the dip due to its self-resonance occurs at about 4, 43 MHz.
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TBA990
TBA990Q

APPLICATION INFORMATION

5. G-Y signal output (see pin 4)
6. Positive supply
The maximum allowable voltage on this pin is 13,2 V.

7. B-Y signal output (see pin 4)

8. B-Y subcarrier reference input

The requirements here are identical with those for pin 2.

9. D.C. level setting for B-Y output signal (see circuit diagram on page 5, and also
pin 7)

10. Chrominance B-Y input signal

An input signal of apprximately 360 mV peak -to-peak (colour bars) is required at
this pin. The input impedance is greater than 800 2 and the input capacitance is
less than 10 pF. The spread in gain of the internal circuitry in the chrominance
channel is +10 %.

11. D.C. level setting for G-Y output signal (see circuit diagram on page 5, and also
pin 5)

12. D.C. level setting for R -Y output signal (see circuit dlagram on page 5, and also
pin 4)

13. Chrominance R -Y input signal

An input signal of approximately 500 mV peak-to-peak (colour bars) is required at
this pin. The input impedance and spread in gain is the same as for pin 9.

14. Line pulse input (flip-flop synchronising)

A waveform derived from the line timebase can be used for sychronising providing
that its amplitude lies between 2 V and 5 V peak-to-peak. The trigger point occurs
where the negative going edge crosses approximately +0,6 V.

15. Not connected

This pin should not be used for external connections.

16. Negative supply (earth)
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Preliminary TCA]60
TCA160B

INTEGRATED POWER AUDIO AMPLIFIER

The TCA160 is a monolithic integrated audio amplifier incorporating high flexibility for

applications in battery and mains-fed equipment.

Due to special internal circuitry (stabilization, temperature correction, 20 dB feedback)

the features are:

- negligible cross-over distortion over the entire supply voltage range (5 to 16 V).

- low quiescent current with low spread (5 to 15 mA) adjusted with a fixed resistor, so
presetting is avoided.

Additional features are:

- high peak current (1 A).

- high unloaded supply voltage is tolerated (18 V).

- high gain (closed loop 50 dB at a feedback of 20 dB).

- safe operation regarding second breakdown.

The special low thermal resistance envelope enables (at Tamp = 25 °C) a power dissipa-

tion of 0,9 W for TCA160 and 1,2 W for TCA160B without using an external heatsink.

QUICK REFERENCE DATA
Supply voltage range Vp Stol6 V
Total quiescent current Ttot 5tol5 mA
Unloaded supply voltage (peak value) VpMm max. 18 VvV
Output power onset of clipping , deor = 10 %
atVp=9V;Rp =8Q Py typ. 0,9 1,0 w
Total distortion before clipping diot typ. 0,7 %
Input impedance |Zi| typ. 15 k@
Sensitivity for d,, = 10 % Vi typ. 10 mv
¥
PACKAGE OUTLINE
TCA160 16 lead plastic power dual in-line (See page 9)

TCA160B : 16 lead plastic power dual in-line with

cemented aluminium heat spreader (See page 10)
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TCA160 Preliminary
TCA160B

CIRCUIT DIAGRAM

g —ot
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3k0 0pF
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TR1 TR2 DS
R7
RS 30k0
10k
s s
6 1

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

Voltages
Supply voltage (pin No. 11) Vi1-16 max. 16 v
Unloaded supply voltage (pin No. 11; peak value)

Vii- . 18 \%
(no signal condition) 11-16M max

Currents
Output current (pin No. 13, 11, 4) IO max. 1 A
Non -repetitive peak output current (pin No. 13, 11, 4) IOSM max. 2 A

Power dissipation 1)
Dissipation without external heatsink
at Typp = 25 °C TCA160 : Prot max. 0,9 W

TCA160B : Ptot max. 1,2 w

Temperatures
Storage temperature Tstg -55to +125  OC

Operating ambient temperature T -25to+125 OC

amb

1) See derating curve on page 3.
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Preliminary TCA160
TCA160B

RATINGS (continued)

3 7262360.2

=
4
Peot infinite heatsink
o [T HINR L]
ENE TCA160X NTCA160B
2
usEREE
B \
TCA160B without
HHH A ¥ external \
1 TCA160 heatsink
4 \
\
N
N
™N
N
h |
0
-50 0 50 100 T(®°C) 150
Design data
Pin No. 6 to No. 4 voltage Vg 4 max. 6
Pin No. 13 to No. 16 voltage Vi3-16 ~max. 16
Pin No. 11 to No. 13 voltage Vii-13 max. 16 VvV
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TCA160 Preliminary
TCA160B

CHARACTERISTICS at Tymp = 25 °C; Vp= 9 V; Ry, = 8 Q unless otherwise specified

D.C. characteristics

Supply voltage range V11-16 5to 16 V

. 8,7 mA
Total quiescent current I1tot P 5to 15 mA )
Saturation voltages of output stagesat I, = 0.5 A VCEsat < 0,9 A%

A.C, characteristics

A.F. output power at onset of clipping P, typ. 0,9 w

at deoe = 10 % Py typ. 1,0 w
Open loop voltage gain Gy typ. 70 dB
Total distortion before clipping diot typ. 0,7 %
Noise output power at Rg = 0 Py typ. 1,0 aw 1)2)
Signal to noise ratio at P, = 1 W; Rg = 2 kQ S/N typ. 80  dB2)
Input sensitivity for dp,, = 10 % Vi typ. 10 mV
Input impedance Z; typ. 15 k@2

1) Measured with a.c. short circuited input.
2) Measured at a frequency ranging from 60 Hz to 15 kHz,

NOTES from page 5

1) Measured before output capacitor (C5),
2) Measured across Ry,.
3) At R1 = 47 Q, The gain can be increased by decreasing the value of R1; at decreasing
the gain level however the maximum tolerated value of R1 amounts to 100 €;
at further decrease of the gain an attenuator at the input is preferred.
4) To limit the frequency a capacitor must be connected across the input.
For example: at Rg = 2 kQ and C; = 3,9 nF the upper frequency is 20 kHz (-3 dB).
Cy also avoids oscillations at open input.
5) The lower limit can be decreased by a proportional increase of C3.
e.g. at 60 Hz: C3 = 47 pF.
Supply by-passing capacitor C2 also must be adapted to the lower frequency;
at fi;, = 60 Hz: C2 = 680 pF.
6) Rg=0Q
7) Rg = 2 kQ
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TCA160
TCA160B

Preliminary

mm

t o8ed 99s sajou 10,4

(, mu z'o1 c‘6 ﬁ 61 6T Ng  xomod indino aston
G mu 0T 0‘1 “ Ss‘z [S4 Ng  1amod ndino astoN
(€3 4—— ZIP 011 O) ZH )] —————— oouodsax Louanboiyg
ap 0L oL i 0L oL Ao ured a8ejjoa door uadp
(¢ ap 0c 0s 0s 0S An ured o3eijoa dooy posorD
421 ST ST [ <1 Iz aouepadwr 1ndug
Aan 0zz 07¢ 0ze 0ze 9D
An 0Ly 0Ly 0001 0001 <D
qu 0<T 0ST 0oge 0ge ¥D
an [44 (44 (44 (44 €D
an Sl GcC1 ST 1 [48)
an 91 9T 9T 9'1 10
U 1°¢ 1‘S 1°¢ 1°'S A
& LY LY A4 Ly TY JO anfeA
Mux 016 01S 0201 01L uonyedissip xamod *xepN
v 9°sg L'8 L8 ‘g 103y 1USIIND JUIISIINY)
yu 0sZ 061 00€ st Tamod ndino [y
J03 Jua1and A1ddng
AW 0'el 01 0°8 €L TA % 01 = *%p 103
Aw 8T z P1 PI A mwos = °g 1oy
A1AT3TISUDG
(z M 0‘c ' QT 11 o 0T = 0p e
G M 't e'1 91 71 1omod 1ndino * gy
” (z M PT 60 | 11 840 Jurddio jo 10suo 1€
L M ¢'T 01 z'1 60 1amod andino 3y
__ (4} 8 8 4 ¥ JOUBISISIAT peO]
mr A 1 6 6 cty 9T-TTA o3ej0a Aiddng

(1eo1dfa oxe sonjea [18)  NOILYWYOANI NOLLVOI'TddV

April 1973



TCA'|60 Preliminary
TCA1608B

APPLICATION INFORMATION (continued)

General notes

1. At using a mains-fed power supply with high ripple it is advantageous to connect the
speaker to ground by bootstrapping pin 9 (sce figure on page 7).

2. Prescription for print lay-out:
Pin No. 1 must be used as a ground connection for the input circuit.
Pin No. 16 must be used for the output circuit and for connection of the supply voltage.
The pins No. 16 and 1 have to be interconnected as close to the package as possible to
prevent a common impedance in the ground line.

3.The smoothing capacitor across the supply must be connected close to the pins.

+
-OVp
T R
¢ c2 8n
x 125,,|=T+
A\
y C|1 ] 8 |11 |9 cs
‘H 1 TCA160 13 L70pF
1,6pF or +
L TCA1608B == C6

T 220pF
+ 1¢—¢16 |2
LT

i 22pF 5k
R1 L C4
410 T 150nF
35

V. 7262357.2

O=
L

bottom view top view

LR}

m_I LC’. ' M ) ,
o l— |

mtf e
<5,

X CA16O

TCAL160 or
TCA160B
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Preliminary TCA]éO
TCA160B
APPLICATION INFORMATION (continued)
N
-OVp
Y,
f R3
c c2 1000
x 125pFT
Y |
g |1 [s +
C1 6 = C6
o—| TCA160 T 32pF
\ + 13
1’8PF or +
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| 220pF
+ 1 16 |2
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Isp. TCA160 .
{ o Fromeos

April 1973



TCA160
TCA160B

Preliminary

72623611

10

tot

(%)

7,5

Ry, =8%; speaker
connected to + pole

[ [IIII

typ. values

Vp=9V 12V 7]

2,5

10-2

1071

1 Py (W) 10

7262359 1

10

diot

(%)

Ry, =4Q; speaker
connected to + pole

7,5

L LI

typ. values

2,5

1072

10°!

1 Py (W) 10
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Preliminary TCA] 60

TCA1608B
]6 LEAD PLAST'C POWER DUAL |N-|.|NE Dimensions in mm
<+—— 8,25 max——|
N 21,85 max - <—%§£-—>
f _ -
50 04,
‘ ' 14.x
L iy
22| 25 e el

7265874

T 1 T t A) Centre-lines of all leads are
16 15 1% 13 12 i 10 9 within +0, 127 mm of the

] nominal positions shown; in

the worst case, the spacing

N betwecn any two leads may
T ) ) - . - "7 deviate from nominal by

! *+0, 254 mm.
[ B) Lead spacing tolerances ap-
1 2 3 4 5 6 7 8 ply from seating plane to the

oo ' line indicated
internal copper

heatsink )
top view
SOLDERING
1. By hand

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

2. By dip or wave

260 °C is the maximum allowable temperature of the solder; it must not be in con-
tact with the joint for more than 5 seconds. The total contact time of successive
solder waves must not exceed 5 seconds.

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

3. Repairing soldered joints

The same precautions and limits apply as in (1) above.
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TCA160 Preliminary
TCAl608B

16 LEAD PLASTIC POWER DUAL IN-LINE Dimensions in mm

with cemented aluminium heat spreader

<+—— 8,25 max ——»
_ 6,40
- 21,85 max Al D 6,14 -

| = e bt r—-]
2 o o
o b - 5,2
= . { max
o H 4
a o |

r ) min

) - =076 ®
3,30 0,45
3'30 1hx '“’h [e]o.254@)] A

L v

254

T t T A) Centre-lines of all leads are
16 15 14 13 12 " 10 9 within +0, 127 mm of the
nominal positions shown; in
; - the worst case, the spacing

i | between any two leads may
] @ - ) - B - 4@"“ deviate from nominal by

+0, 254 mm.

-
| B) Lead spacing tolerances ap-

n n ﬂ m a m n ﬂ ply from seating plane to the
‘ ‘ line indicated

~

SOLDERING top view
1. By hand

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

2. By dip or wave

260 °C is the maximum allowable temperature of the solder; it must not be in con-
tact with the joint for more than 5 seconds. The total contact time of successive
solder waves must not exceed 5 seconds.

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

3. Repairing soldered joints

The same precautions and limits apply as in (1) above.
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TCA210

AUDIO AMPLIFIER AND PRE-AMPLIFIER

The TCA210 is a monolithic integrated circuit comprising two amplifiers for use in
intercoms and other audio systems.The first is a high-gain pre-amplifier with differen-
tial input and a class -A output stage which candeliver 2.5 mW into an 800 2 load. The
second is a power amplifier with a class-Boutput stage capable of delivering 500 mW
into a 25 Q load.

Speech rating: up to 800 mW can be delivered into a 15 Q load for short periods.
When there is no signal, the current consumption is 8 mA (typ.). Squelch provision
incorporated in both amplifiers can be used to ensure maximum battery life.

QUICK REFERENCE DATA

Supply voltage . Vp nom. 12 A%
Total current drain Itot typ. 8 mA
Pre-amplifier
Open loop voltage gain Gy typ. 10000
Output power at Ry, = 800 Q P, typ. 2.5 mW
Noise figure (B = 300 to 4000 Hz)Rg = 500 @ F < 6 dB
Unity-gain bandwidth (compensated) B > 10 MHz
Output amphifier
Open loop voltage gain Gy typ. 500
Output power at Rp, =25 Q; dgoy =5 % Po typ. 500 mW

atRp =15Q;deot =5 % P, typ. 800 mWwW

PACKAGE OUTLINE 16 lead plastic dual in-line (type A) (See General Section)
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TCA210

RATINGS (continued)

Temperatures
Storage temperature TStg
—» Operating ambient temperature Tamb

CHARACTERISTICS at Tamp = 25 °C; Vp =12V

Pre-amplifier

Open loop voltage gain Gy
Input bias current (pins 1 and 15) 11 +115)
Unity gain bandwidth

with 6 dB/oct compensation B

— Noise figure at Rg = 500 2; B = 300 to

4000 Hz F
Total current (pin 14) Ing
— Current of current sink I
—_— in output stage C
== — Bias current (pin 2) I,
Output amplifier
Open loop voltage gain Gy
Input bias current (pins 5 and 13) 1 (Is5+113)
Unity gain bandwidth
with 6 dB/oct compensation B

Total current(d.c.; no signal; pin10) Iy,

Bias current (pin 7) 17

1) See power derating curve on page 3.

-55 to +125
~55 to +125
typ. 10000
typ. 2,5
> 10
typ. 4
typ. 4,0
2,5

200

typ. 500
typ. 2
> 1
typ. 4
> 150

°c

oc1)2)

HA

MHz

mA

HA

BA

MHz
mA
A

2) To obtain good performance at low temperatures, high quality (tantalum) electro-

lytic capacitors must be used.
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TCA210

APPLICATION INFORMATION

Pre-amplifier and output amplifier for intercom systems

+12v
510kQ 56k 16k nh 56k
squelch squelch
10pF+ \ 2 1% I_D'l,m 10 -
W pre-ampl. |, 16uF T B tput-amel. R 1?15lvF +
"W soa TCoAfﬂO + 10.5; T s rcx;w l +1 R s0vF
+ T 6 510 + B 18k0| (10
T 6 SST kL . Z;T
3 n
Via : :l;:) L :?1 ko C:dRLZ
l 2000 a +T vouF o,mw:.]_
.- :
éIviZ 72622961 %
=
Performance Tamb =25°C; Vp =12V
Pre-amplifier
Output power at Ry ) = 800 @ P, typ. 2,5 mW
Bandwidth (-3 dB) B typ. 4 kHz
Total current I14 typ. 4,0 mA
Input signal Vi1 typ. 1,5 mV
Input impedance 1Z5 typ. 500 Q
Output amplifier
Output power at Ry 9 =25Q;d =5 % P, typ. 500 mWw
atRp 9 =15Q5dist =5 % P, typ. 800 mwW -—
Bandwidth (-3 dB) B typ. 4 kHz
Total distortion at P, = 50 mW deor typ. 1,5 %
Input signal Vi2 typ. 260 mV
Input impedance 1Z4] typ. 1,3 K -—
Total current (d.c.; no signal; pin 10) I1g typ. 4 mA
April 1973 H “ 5






TCA220

TRIPLE OPERATIOWNAL AMPLIFIER

The TCA220 is a monolithic integratedcircuit, consisting of three identical high-
-gain amplifiers.

The amplifiers have a differential input stage and an emitter-follower output stage,
which can supply a current up to 100 mA.

The unity-gain frequency with 6 dB/octave compensation is minimum 5 MHz. No
latch-up occurs if the input voltage range is exceeded.

QUICK REFERENCE DATA

Positive suppiy voltage Vp nom. 6 A%
Negative supply voltage VN nom. 6 A%
Voltage gain Gy typ 4000

Common mode rejection ratio CMRR typ. 90 dB
Supply voltage rejection ratio SVRR typ. 200 uv/v
Input offset voltage Vio typ. 2 mV
Input offset current Lo typ. 0,2 HA

PACKAGE OUTLINE 16 lead plastic dual in-line (type A) (See General Section)

ot
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TCA220
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TCA220

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134)

Voltages
Supply voltage Ve-16 max. 18 \Y% -—
Common mode input voltage Vi max. 18 v -
Differential input voltages V-2
tVg_y ] max. 5,0 v
*Vg-7
Pin No. 9 voltage V916 max. o v?
Currents
Input currents (pins, 1, 2, 4, 5, 7, 8) ISHRY)
I4; I ] max 0,5 mA
17: 18
Output currents (pins 14, 13, 11) =I14:-1135-111 max. 100 mA
Bias current (pin 3) I3 max. 5,0 mA
Total power dissipation
750 72623221
Pios 4o
(mW)
\
500 N
N
\\
N
250
A
N
N
0
=100 =50 0 50 Tamb(°C) 100
Temperatures
Storage temperature ’I‘Stg -55 to +125 oC
Junction temperature T max. 125 oc

D For a total supply voltage less than 18 V, the absolute maximum input voltage is
equal to the supply voltage.

2) If amplifier C is used, pin 9 must be connected to pin 16.
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TCA220

THERMAL RESISTANCE

From junction to ambient

CHARACTERISTICS (each amplifier) at Vp = 6 Vi-Vy = 6 V; Ty = 25 °C

Rth

max.

Ry, =10 k< (unless otherwise specified)

Voltage gain at + Vo = 3,5V

v

Input offset voltage at Rg < 200 Q Vio
Input bias current I
Input offset current Lo
Common mode rejection ratio at Rg =2kQ CMRR
Input voltage range Vi
Differential input resistance R;
Supply voltage rejection ratio at Rg=2 kQ2 SVRR
Peak output voltage swing VoM
Total current at Vi, = 0; Ry = 10 kQ Ttot

at Vo =0; Ry = €9 Ttot

Slew rate (unity-gain)

Bias current (all three amplifiers together) I3

Channel separation between amplifiers A and B
between amplifiers A andC
between amplifiers BandC

Frequency compensation circuit

Ve
|s

TCA220
(ampl. A)

16 3900 |15

29N o
w7 330p

160

typ. 4000

{ typ. 2
< 10

{ typ 1,0
< 2,0
typ. 0,2
typ. 90
-4,3 to +5,6

> 25
typ. 200
-6 to 43,5

typ. 1,0
typ. 0,4
typ. 0,4
> 200
typ. 94
typ. 130
typ. 110

- 7268241
F

oc/w

mV
mV
HA
HA

LA
dB

kQ
uv /v

mA

V/us

1) The voltage at pin 3 is always 2 diode voltages (approx. 1,5 V) above the negative

supply voltage; if the bias current in obtained from the positive supply voltage a

dropping resistor Rp< Vp - Vy - 1,5
200- 10~

gives minimum power consumption.

2) Channel separation defined as 20 log v

amplifier B.

A
x Gp, if Gp is the closed loop gain of
B

>
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Preliminary TCA270
TCA270Q

TELEVISION SIGNAL PROCESSING CIRCUIT

The TCA270 is a monolithic integrated circuit combining the following functions:

- synchronous demodulator

- video amplifier with buffer output stages

- noise inverters

- A.G.C. detector with output stages for n-p-n tuner and i.f. amplifier

- A.F.C. demodulator with buffer output stage

Opposite polarity video signals are available from emitter followers, the negative going
signal being matched to integrated circuit type TBA920.

QUICK REFERENCE DATA

Supply voltage V3-16 nom, 12 A%
Ambient temperature Tamb typ. 25 oC
Frequency f typ. 38,9 MHz
Supply current 13 typ. 47 mA
Video output voltage (peak value) Vy_16M typ. 3 \Y
Bandwidth (3 dB) B typ. 5 MHz
Intermodulation products (blue colour bar)

1,1 MHz w.r.t. B-W level typ. -60 dB

3,3 MHz w.r.t. B-W level typ. -67 dB
A.F.C. output control voltage swing

(peak to peak value) V11-16(p -p) > 10 \%
A.G.C. control current for n-p-n i.f. (pin 4) I4 > 10 mA
A.G.C. control current for tuner (pin 5) Ig > 10 mA

PACKAGE OUTLINES

TCA270 : 16 lead plastic dual in-line (type A) (see general section)
TCA270Q : 16 lead plastic quadruple in-line (see general section)
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TCA270 Preliminary
TCA270Q

CIRCUIT DIAGRAM
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Preliminary

TCA270
TCA270Q

CIRCUIT DIAGRAM (continued)
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TCA270
TCA270Q

Preliminary

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134)

Supply voltage during switch on (t <10 s) Vi-16
Power dissipation Ptot
Temperatures

Storage temperature Tstg
Operating ambient temperature Tamb
CHARACTERISTICS

Supply voltage range V3.16
Supply current range I3
D.C. output voltage (zero signal; pin 9) Vg_16
D.C. output voltage (zero signal; pin 10) Vi0-16
D.C. output voltage at start of a.g.c. (pin 9) Vo9-16
Unbalanced r.m. s. input voltage for a.g.c. Vi(rms)
Input resistance at pin 1 Ri.16
Input resistance at pin 2 R2 -16
Bandwidth (3 dB) of video output B

Differential gain
Differential phase

Intermodulation products (blue colour bar)
1,1 MHz
3,3 MHz

Carrier frequency rejection at pins 9, 10 and 11

Twice carrier frequency rejection at pins 9, 10 and 11

Iy CCIR system of modulation, peak of white signal = 10% of carrier.

max. 18
max. 1
-55 to +125
=25 to +55
typ. 12,0
10,2 to 13,8
typ. 47
33 to 62
typ. 6
typ. 6
typ. 3
typ. 70
50 to 100
typ. 3
typ. 3
typ. 5
< 10
< 10
typ. =60
typ. -67
> 40
> 40

A4
W

oc

mA
mA

mV
mV

kQ

kS
MHz

% b

dB
dB

March 1973



T) Noise pulses are inverted to a point near black level.

Preliminary TCA270
TCA270Q
CHARACTERISTICS (continued)
A.G.C. circuit
Saturation voltage of tuner control at 10 mA (pin 4) Vg_y3sat < 0,3 A%
Saturation voltage of i.f. control at 10 mA (pin 5) Vs5.-13sat 0,7 to 1,2 v
Breakdown voltage at 1 mA (pins 4 and 5) V(BR)4'13} > 14 A%
V(BR)5-13
Control current at pins 4 and 5 Iy I5 > 10 mA
Signal expansion for complete a.g.c. < 0,5 dB
A.G.C. gating (optional) by negative
line flyback pulse; input voltage (peak-to-peak > 9 v
value) Vi) < supply voltage
input resistance Rj typ. 1,8 k&2
Current ratio of unsaturated outputs (pins 4 and 5)
- I4
at I[5 =1 mA 2 > 6
Is
A.F.C. circuit
—
Output control voltage swing (peak -to-peak value) Vll -16(pp) > 10 v —
-—
Change of frequency for complete output —
voltage swing < 400 kHz
Change ot frequency to maintain
peak output voltage > *1 MHz
Noise inverters 1)
Negative going noise pulses in pin 9
inversion threshold typ. 2,55 A%
Positive going noise pulses in pin 9
inversion threshold typ. 6,6 \'
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TCA270 Preliminary
TCA270Q

APPLICATION INFORMATION

+12V.

TUNER
R.F STAGE

+12v

LE
CONTROL
STAGE

optional line
gating

— ——~| : n.c.

A= — BV
i — A/
4
:fr: video outputs . __\:/_\/:__:: g\\c
0,5 F L__I a.fec. [, P SRS, ¥ S
'_—”—_‘ P '_‘ output sV
47pF 68pF
on of f +28V stab'd
O
(8] L2
______ po——— -
demod. a.fc. 270kQ rFe—= —-?———-:———-
tank quad | | |
circuit circuit 2,2M0 47kQ 1 ! :
o o» 6 o-»
220nF 68k o 7 v ”

7268319 ;/

Unloaded Q of L1 and L2 must be >50.

voltage tuning potentiometers
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Preliminary

TCA270
TCA270Q

15

Vii-16
V)

12,5

2,5 7

35 37,5 40 42,5 f (MHz) 45

A.F.C. output voltage versus frequency
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TCA270 Preliminary
TCA270Q
10 7262762
Vout Y F—
) pin 102>
L1
7,5
» -
- \ -
5 N
[
2,5
a.g.c. threshold
= 0
— -25 0 25 50 75 100 125
- Vi(rms) (mV) at £=38,9 MHz
Transfer characteristic
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Preliminary TCA290A

F.M. STEREO DECODER

The TCA290A is a high quality monolithic integrated f.m. stereo decoder based on
matrix decoding (frequency multiplexing).

The circuit provides automatic mono/stereo switching depending on both the pilot signal
and the field strength and directly energizes a stereo indicator lamp. An external
connection for mono/stereo switching is also available.

QUICK REFERENCE DATA

Supply voltage (pin 7) Vp nom. 15V
Ambient temperature Tamb 25 °c
Distortion drot  typ. 0,2%
Cross-talk at f = 1 kHz @ > 40 dB
. 30 dB

19 kHz suppression %9 typ. 35 dB
> 36 dB

8 kHz suppression g typ. 40 dB

PACKAGE OUTLINE 16 lead plastic dual in-line (type A) (See General Section)
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TCA290A

Preliminary

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134).

Voltages
Supply voltage

Indicator lamp voltage

Switching voltage mono/stereo

Currents

Indicator lamp current (d.c.)

Indicator lamp turn-on current (peak value)
Dissipation

Total power dissipation

Temperatures

Storage temperature

Operating ambient temperature

CHARACTERISTICS at T 1, = 25 °C; V7.1 = 15 V.
Input MPX voltage (peak-to-peak value)
Input resistance (pin 14)

Output resistance (pins 9 and 10)
Distortion at f = 1 kHz; Vg_16(yms) =1 Vi
V10-16(rms) =1V
Voltage gain Vo.16 V10-16
defined as: ————;
Via-16 V14-16

Pilot -tone threshold switching voltage (r. m.s. value)
at stereo ""ON"

at V14'16(p"p) =1V

Switching voltage

to mono
to stereo
hysteresis

Total current (excluding indicator lamp)
Cross-talk at f =1 kHz

Ultra-sonic frequency rejection
at 19 kHz

at 38 kHz
at 57 kHz
) Measured in test circuit on page 3.

V7-16
Vi1-16
V13-16

I11
I11M

Ptot

Tstg

Tamb

max.

max.

max.

max.

max.

max.

18V
28 vl
3V

100 mA
200 mA

500 mW

-55 to +125 OC
-30 to +80 °C

V14-16(p-p) tyP-

>

typ.

typ.

typ.
2,5

1V
50 k2
5,6 k@

0,2%

3
to 4

18 mV

v typ.
14-16(rms) 14 to0 22 mV

V13-16
V13-16

Teot

o

19

%8
%7

20 mA
40 dB
30 dB
35 dB

36 dB
40 @B

45 dB
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TCA290A

Preliminary
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TCA290A H Preliminary

APPLICATION INFORMATION

a

X J_s,a

kfl nF 4,7 1.5

nF Kk ToF
La ) | 2[ kA kO

J—10 k0
;nF
7 2

@
N
=
o
L
I
[
N
o
l
155
mN

+—O Vp=15V
22
l I Jl_nF
1t 2 3 4 5 6 7 8 g
TCA290A
16 15 14 13 12 11 10 9
V\u-16(p-p)=1vo—'|[}+ L»—-—o left output
(MPX input)
? 'WF -0 right output
OVLmq,(=28V
8,2
nF
+
L 247 —=1nF Z=1inF
Lk
2 v 2 2 v
mono/stereo switch 12671811
mono:Vy3.15>1,3V
Coil data O stereo:V;3.,5<0,8V

L1: 290 turns 0,1 mm e.
L2: 220 turns 0,1 mm e.
L3: 520 turns 0,1 mm e.
L4: 520 turns 0,1 mm e.
L5: 520 turns 0,1 mm e.

wire

wire (wound around L1)
wire (tapped at 130 turns from ground); Q, =50
wire; Qg =50

wire (tapped at 60 turns from pin 8); Qg =80

fBandwidth: 6, 36 kHz

O 0000

All coils wound on:

coil former 1 4312 021 29650
window 3D3 £ 4322 020 37030
screw core 3D3 @ 4312 020 32150
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Preliminary I ‘ TCA290A
7267182
100 - - , - -
multiplex signal V4. 16(p-p)= 1V with 10 % pilot signal
o cut-off frequency of the f.m.demodulator = 55 kHz (3 dB);
(dB) P = point of adjustment
L=1;R=0
75 e ], =0;R=1
/P
AN
AL\
/"_—v— L .\‘
4 N
50 mp \
A
N
25 %77717 vors
//}/ j 7 /y/A
% DIN45500
ﬂz// 550559
r‘/ /
O ga' a
1072 107! 1 10 f(kHz) 102 =
Damping of cross -talk versus audio frequency. E
0 6 7267183 100 7267184 —
f=1kHz:Vg . 16 (rms)=1V | | _._ ._ £f=0,1kHz
L+R=0,5L-R=0,5 f=1kHz L-1
————L+R=1 ;L-R=0 @ | e f-gkHZ R=0
dot| —-—-—L+R=0 ;L-R=1 @B —— ¢ 1zl =0sR =1
%) P=point of adjustment
I
0,4 75 1
p 11
A
hY
'
- " ~
0,2 50
0 25
10 15 Vp(V 20 0 0 40
PV Vig-16 (mV)

Total harmonic distortion versus
supply voltage.

Damping of cross-talk versus the 19 kHz

input signal.
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TCA410A
TCA4108B

VOLTAGE FOLLOWER

The TCA410 is a silicon monolithic integrated operational amplifier internally connected
as voltage follower.
Speacial futures are:

- very low input current

- continuous short citcuit protection

- no frequency compensation required
- small 4-lead package (TO-72)

For most applications the TCA410 can be used as direct replacement of the LM302 and
LM310.

QUICK REFERENCE DATA

Supply voltage range Vp =Vy 5to18 V
TCA410A | TCA410B

Input bias current Ij typ. 0,5 I 1,5 nA

Input offset voltage Vio typ. 3 mV

Peak output current +*IoMm typ. 10 mA

Peak output voltage swing at Ry =5 k2 *VoMm typ. 13,5 V

Slew rate S typ. 4 V/ps
PACKAGE OUTLINE Dimensions in mm
TO-72

N aa— Vois

3 0,48
48 jmax
max

‘_n‘?a;x"‘“ 12,7min ———| 7266767
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TCA410A

TCA410B
CIRCUIT DIAGRAM
-02
R1 R4 f]RS R14
TR
R2 TR2 ]—-':IRG TR12
R3 R7 ¥ Tre
TR10
30— TR3 TRS
R
TR& TR7
R12
— R []Rm — -
—_— D2
1d
L]
I
RS
o L
Y01 R
[‘]RS [I]Ra :'1:5pF R13
—ou
TZ67179.4
(|
PINNING
. Output
- Positive supply (Vp)

. Input
. Negative supply (VN) (connected to case).

B WO N
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TCA410A
TCA410B

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

Voltages

Positive supply voltage Vp max. 18 V
Negative supply voltage VN max. 18 V
Input voltage +Vy max. 15 Vv 1)
Power dissipation (free air operation) Peot max. 200 mw

Temperatures
Operating ambient temperature Tamb -25t0 +70 °cC

Storage temperature T -65to+125 °C

stg
CHARACTERISTICS Vp =15 V; VN = 15 V; Tamp = 25 °C

TCA410A | TCA410B

Input bias current L t(yp. (1)’(5) ;’g 2‘:
Voltage gain at Ry = 5 kQ Gy t>yp g’ gg;

Input offset voltage Vio t<yp. 13 zx
Peak output voltage swing at Ry = 5 kQ +VoMm t>yp i;’: X 2)
Output short circuit current 1, typ- 6 to ig m
Supply voltage range Vp=Vy S5to18 V
Total supply current Lot t<yp. ;’ g zﬁ
Output impedance ,Zol typ. 1 Q
Total power dissipation at V, =0 Piot t<yp. gg 2&
Slew rate S typ. 4 V/us

1) For supply voltages less than +15 V, the absolute maximum input voltage is equal to
supply voltage.

2) The output voltage swing is always greater than: Vp - 2,5V and Vy+ 2,5 V.
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TCA410A
TCA410B
3 7267471
LILTLT
5 \\ Vp=15V H
(nA) VN=ISV H
typ. values [
2 ™
TCA410B
N
1 E—
P
— - TC£410A
~~~
0
=25 0 25 50 75
Tamb (°C)
E 10 72674672
[ T
G Vp=15V H
p= |
(dB) VN=15V Wi
Ry, =5k H
=~
0 N N | R IOI
N\ NS
NN .
A\ b
-10 \ Rs 3] tcawoa |4
—L 1 rcasos
\ .
\ V\CL=0 B T
\ W
—20 1267473 7
Rg =100k Q)
\ CL:
100 pF
_30 I
10° 106 107 £ (Hz) 108
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Preliminary

TCA420A

I.F. AMPLIFIER

The TCA420A is a monolithic integrated i.f. amplifier for hi-fi f. m. receivers combi-

ning the following functions:
- f.m.-i.f. amplifier

- symmetrical f. m. detector
- a.f.c. voltage

- mono/stereo switching voltage

field-strength depending indicator current

automatic (adjustable) side response suppression

QUICK REFERENCE DATA

Supply voltage Vp typ. 15 A% —
Ambient temperature Tamb typ. 25 °c —-_—
Frequency fo 10,7 MHz -
Input limiting voltage (-3 dB) Vilim typ. 35 Y
A.F. output voltage at Af = +15 kHz Ve-16 typ. 115 mV
A.M. rejection at Af = £15 kHz; m =0, 3; f;; =1kHz:

Vi =10 mV @ typ. 50 dB
Centre shift of f. m. detector curve

at input voltage variation of 1 mV to 30 pV Ifol‘fozl typ. 7 kHz
I.F. voltage gain G, typ. 65 dB

PACKAGE OUTLINE 16 lead plastic dual in-line (type A) (See General Section)
1
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Preliminary

TCA420A

CIRCUIT DIAGRAM
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TCA420A

Preliminary

CIRCUIT DIAGRAM (continued)
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TCA420A Preliminary

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

Voltage

Supply voltage (pin 11) Vp=Vii-16 max. 18 v
Current

Total current I max. 40 mA

Power dissipation

Total power dissipation Pot max. 720 mW

Temperatures
Storage temperature Tstg -55to +125 °c

Operating ambient temperature T -25to +80 °c

amb

CHARACTERISTICS at Vp=15V; Ty = 25 °C; see circuit on page 7.

- Vs-16 typ. 9,5 V
Output voltages (d.c. value) (pins 5 and 6) Ve-16 8.3 to 11 v
Voltage difference (d.c. value) (pins 5 and 6)
at Vi = 1 mV AVs_g < 350 mV
typ. 26 mA
Current I < 35 mA
typ. 35 A%

Input limiting voltage (-3 dB; R1 = 5 kQ; pin 5) Vi lim

< 50 uv

APPLICATION INFORMATION measured in the circuit on page 7 at following conditions:

fo=10,7 MHz; Vp = 15 V; Tamp = 25 °C; measured after adjustment
to minimum distortion at: Vj = 1 mV, Af = +75 kHz, fm = 1 kHz,

R1 =5k and C5.¢ = 220 pF; a.c. values are measured on recom-
mended printed circuit board on page 6.

A.F. output voltage

> 95 mV
Af = £15 kHz V6-16 typ. 115 mv
Total distortion at fm = 1 kHz
Af = +75 kHz drot e ?g ;’
’ 0
Af = +40 kHz deot typ. 0,3 %
Af = £15 kHz deot typ. 0,2 %
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Preliminary TCA42OA

APPLICATION INFORMATION (continued)

A.M. rejection l)

f.m. signal: Af = 15 kHz; f;y = 70 Hz
a.m. signal: m = 30%; fr, = 1 kHz; V; = V5_1¢

at Vi = 0,3 mV a > 40 dB
at Vi = 1,0 mV a > 40 dB

> 45 dB
at Vi = 10 mV el typ. 50 dB
at V; = 100 mV a > 40 dB

Signal to noise ratio

reference signal: f, = 10,7 MHz; Af = +15 kHz; f;;; = 1 kHz

noise signal : fo = 10,7 MHz; without modulation

filter : B(3 dB) = 250 Hz to 16 kHz

at Vi = 100 mV S/N > 60 dB
at Vi = 20pV S/N typ. 26 dB

Centre shift of f. m. detector curve 2)

f.m. signal: Af = +50 kHz; f,, = 70 Hz

a.m. signal:m = 85%; f,, = 1 kHz !fol'f02| t<yp. 1; :gz
1.F. voltage gain G, typ. 65 dB
I.F. limited outpui voitages (peak-to-peak value)s)

> 250 mV

Vi=5mV;f=1MHz Vi-16(p-p = V2-16(p-p) typ. 350 mV

Input voltage levels for obtaining the required output voltages for switching a stereo de-
coder from mono to stereo vice-versa. These values are adjustable and the published
levels are optimized for the TCA290A, where:

switching voltage to mono > 1,3V

switching voltage to stereo < 0,8 V

Input voltage for Vig-16=0,8 V

after adjusting R1, so Vg1 =1,3VatV; =0 Vi typ- 1,3 mv

0,5t01,75 mV
Input voltage for Vip-16=1,3V

after adjusting R1, so VR; =0,8 VatV; =3 mV Vi typ- 80 BV

< 200 pv

1) The interfering signal is measured with filter (B(3 dB) = 700 Hz to 5 kHz).

2) Defined as difference between frequency f,; at Vj = 1 mV and frequency f, at
V; =30 pV. The frequencies f5] and f, at equal voltages Vg.g.

3) Detector circuit not connected. Loads between pins 1-16 and 2-16 are equal:
10 MR in parallel with 8 pF.
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TCA420A II Preliminary

APPLICATION INFORMATION (continued)

Field-strength indicator current

adjust R2solg=0atV; =0;R3=0;

- . - > 140 HA
measured at Vi = 120 mV; Ripqj =2k I
eas i indicator 9 typ. 200 pA
Input voltage for 10 dB side response suppression
at S1 = "on"
adjust R1, soVjp-16=1,3V at Vi =0, S1 = "off" Vi typ. 40 pv
Output signal muting at S2 = "on"
reference signal at 82 = "off': V; =1 mV, f, =1 kHz
Af = £75 kHz AV > 60 dB

1267470
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Preliminary

TCA420A

TEST CIRCUIT

0,1uF
1L T
§ I » Vp=15V
o detector
off on — switching
X voltage
(3,9kN)| [+
Rindlcutor
— +
‘ 0o 1pF
i.f. input l
2 2
60N 12 1
13 220 afc
10nF TCAL20A .
1% I pF  voltage
Vi l £fit!nF 1 5
s2 1 2 3 4
%.l./:l_ \\
e if. 33pF detector
kN P :
outputs 33 inputs
pF
v
L 820
s60 L] °
é PF 7267469

Notes

V11-16: supply voltage

V10-16: switching voltage for stereo decoder (field strength dependent)

R1
R2
current
R3
indicator current
R4
S1 : side response suppression switch
S2 : output signal muting switch.

: pre-set potentiometer for adjusting necessary output voltage Vig-1¢
: pre-set potentiometer for adjusting the zero level of the field strength indicator

: pre-set potentiometer for adjusting the maximum level of the field strength

: pre-set potentiometer for adjusting the side response suppression
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TCA490A to C

DUAL OPERATIONAL AMPLIFIER
and STEREO PRE-AMPLIFIER

The TCA490A to C is a monolithic integrated circuit, consisting of two identical
amplifiers. Primarily intended as a (stereo) audio amplifier it can also be used for
general industrial purposes.

Special features are:

~ very low noise figure

=~ low distortion

— short circuit protection
- no latch up

— large output voltage swing

— usable as unity gain amplifier

QUICK REFERENCE DATA
Voltage gain Gy typ. 12 000
Slew rate (gain = 10) typ. 5 V/us
TCA490A| -B| -C
Broadband noise figure F < 6 3 1,5 dB
Input noise voltage (r.m.s. value) (R.I.A.A.) Vn(rms)< 4| 2,5| 1,25 uv

PACKAGE OUTLINE 14 lead plastic dual in-line (type A)(See General Section)
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TCA490A to C
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TCA490A to C

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134)

Voltages
Positive supply voltage VP max. 18 V
Negative supply voltage VN max. 18 V
Differential input voltages Vo o max. SV
tVS 9 max. 5V
Common mode input voltage Vi max. 15 V D)
Power dissipation Ptot max. 400 mW
Output short circuit duration t max. 30 s 9
Temperatures
Operating ambient temperature Tamb 0to+70 °C
Storage temperature Tstg -55to+125 °c
CHARACTERISTICS (each amplifier, see note 3) VP =12V; VN =12V Topp = 25 0C
. . _ typ. 12000
Large signal voltage gain at ¥V =5V Gv 6500 to 50000
. typ. 0,5 mV
Input offset voltage at Rg =200 Q Vio < 6.0 mV
i typ. 250 nA
Input bias current L - 1000 nA
typ. 30 nA
Input offset current Iio < 500 nA
e . > 70 dB
Common mode rejection ratio at Rg <10 k€2 CMRR typ. 100 dB
Input voltage range +Vj typ. 9V
Supply voltage rejection ratio at Rg < 10 k€2 SVRR  typ. 50 pv/v
Peak output voltage swing at Ry, =2 kQ VOM > 8V
Power dissipation (both amplifiers) at V0 =0;15=0 Peot typ. 160 mW

Y For supply voltages less than *15V, the absolute maximum input voltage is
equal to the supply voltage.

2) For one amplifier if short circuited to either supply or for both amplifiers if
short circuited to ground.

1 only one amplifier is used, either one of the input leads of the unused ampli-
fier should be grounded.
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TCA490A to C

CHARACTERISTICS (continued)
Slew rate at Gy = 10

compensation: R = 22 Q; C = 10 pF typ. 5 V/us
Slew rate (unity gain)

compensation: R = 0; C = 100 nF typ. 0,5 V/us
Broadband noise figure (see Fig.1 below) TCA49OA| —Bl -C

Rs =10 k®; B = 10 Hz to 10 kHz F < 6 3 1,5 dB

Input noise voltage (see Fig.2 on page 5)

(r.m.s. value) equalization R.I.A.A. Vn(rms) < 4| 2,5 1,25 uV
Channel separation (see Fig.3 on page 5)
B = 100 Hz to 20 kHz typ. 80 dB
Distortion at f = 1 kHz
gain = 60 dB; Vo(rms) =5V d < 1,5 %
TEST CIRCUITS
3900 330pF
4 R C |3
10kn 100pF
34
E
Rg 1
TCA4L90A toC > Vo
5 -
a 47k
—Jt
Vi '9 100 -
uF
47 47 2
n kQ kN
% ” 72871611 m
Fig. 1
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TCA490A to C

TEST CIRCUITS (continued)

TCA490A toC

] filter
10Hz to 10kHz

— Vo

[ 68k0
N s 1

1T
2200 4,7k

Anﬂ
500pF l I |
18nF
1 68 2
kN n kQ

2 7

v
Fig.2 Gain: 40 dB at 1 kHz. Input noise voltage = —=

330n InF
R ¢ 3

4700

-

TCAL90A toC

7267162.2

100

& 4700 6 channel A

47k0
|

3300 InF

10 R C |y

4700
1 Y

TCA490A to C 13

> VolA)

channel B
4700 8

47k0

v ——1-
Vn (4)

Fig.3 Channel separation = =
8 P Vi (B)

> V,(B)

7267163
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TCA490A to C

7267165

open-loop voltage gain versus frequency
|1
100
L
Gy I~ i
v
LS &M AN 39,
(dB) i ~N \Q_C - \i\‘b<< - NG 330@ Q;O
w200, T RS, TGS, N33 sl
N2 924 LIRSS
50 ~N N Ny
N N N N
N N 1NN !
O ~ RN
N g
N NN
N 1
N
N
N
0 N
-25
10-1 1 10 102 103 104 £ (kHz) 10°
7267166
closed-loop voltage gain versus frequency
100
GV
(dB)
R =390€2; C=330pF
50 N
R=330Q;C=1nF \\
R =22Q;C=10nF ‘
NN
N
0 R =0;C =100nF H
N
AN
-25
1071 1 10 102 103 104 f (kHz) 103
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Preliminary TCA520B

OPERATIONAL AMPLIFIER

The TCAS20 is a silicon monolithic integrated circuit primarily intended for use in low
power, low voltage applications and as comparator in digital systems.
Special features are:

- large supply voltage range : 2 to 20 V
- offset voltage adjustable to zero

- output TTL -compatible

- low power consumption

QUICK REFERENCE DATA
Supply voltage Vp nom. 5V
Output sink current Igink typ- 12 mA
Input current I typ. 30 nA
Slew rate (comparator) S typ. 50 V/us
PACKAGE OUTLINE Dimensions in mm

8 lead plastic dual in-line | 80 max \

° <+—— 95 max ——» <*+— 6,3max —»
5
Q.
o
c
£
2
"
[}
33
30
v
-
0,71max

| f T T f T f | == 7266991

8 7 3 5 top view
1 2 3 4

]
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TCA52°B Preliminary

CIRCUIT DIAGRAM
—07
TR R4 TR9
50
+
3 TR2 TR TR7
rs
TR
20 L 01 o6
TRE TR8
»—-I:Tmz
w3}
TR
R1 R2 R3 | [Ra RS ¢D1
é, ] —04

7267240

CONNECTION DIAGRAM AND PINNING

1. Balance
Ve ¢
I-—-I 2. Inverting input
2 4 3 3. Non -inverting input
) 4. Negative supply (Vi)
inputs 6
P TCAS208 output 5 Frequency compensation
o—.
- 6. Output
1 4 8 OVy 7. Positive supply (Vp)
__'i__J 8. Balance
5kn 7267241
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Preliminary

TCA5208B

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

Voltages
Positive supply voltage

Negative supply voltage

Differential input voltage
Power dissipation

Temperatures
Operating ambient temperature

Storage temperature

amb

Tstg

max.

max.

max.

max.

11V
11V
6 Vv

310 mW

-25to +70 °C
-55t0 +125 °C

CHARACTERISTICS Vp =5V; Vy =0 V; Tamp = 25 °C; R, connected between output

(pin 6) and positive supply (pin 7).

Voltage gain at R, = 5 kQ Gy typ. 40000

Input offset voltage Vio { t<yp. g rmnx

Input bias current I { t<yp. 188 nnﬁ

Input offset current Tio j\ t<yp 3(5) E:

Input voltage range Vi > { :/,1\ * (?: z
p—0,

Peak output voltage range at Ry = 5 kQ Vom > { \\iN + 8’ i ://
p— 0,

Output sink current at Vg = Vyt+0,4V Is'mk typ. 12 mA

Output source current at Vo < Vp—10,4 V Liource  tYP- 0,2 mA

Power dissipation at Iy =0 Piot typ. 5 mW

Total supply current Liot typ. 1 mA

Slew rate (unity gain) at RL = 1kQ; C = 100 pF S typ. 0,3 V/us

at RL =1kQ;C= 0pF S typ. 50 V/us
3
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TCA520B Preliminary

105 72672621
open -loop voltage gain versus frequency
Gy
I -+
™
N
104 b AN
\\\ ‘\\ N
N N 2
A\ A A
b N
N N
N N
N
10° | " AN C=0
N N
N C = 10pF -+
h N N
C=100pF T\ N N
102 N N \
“' ‘\ “\
I \,_ N
A}
L ,1 ‘\‘\ \\
N \
10 b M
‘\
\
X
N \
\
1 h \
102 103 104 105 106 107 £ (Hz) 108
7267446
130 [ open - loop voltage gain versus
supply voltage
G [TTTIT
v typ. values| |
(dB) VN=0V [
110 R[ =10kQ =
pot
'J
1kQ11=2=
7 A
/
90 S
/
70
0 10 Vp (V) 20
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TCA5208B

Preliminary
104 726744
Gy
C=0;5=50V/us
103 —
\
\\
9 C=1pF;S=25V/us i \
102 — \
— \-
[ \
\
\
\
C=10pF;S=3V/us i \
10 A
11 _ \
A}
C=100pF;S=0,3V/ps L —
1 - §
N\
\\ =
\‘ i
\
1071
102 103 104 109 106 107 f(Hdz) 108

Frequency response and slew-rate for various closed-loop gains
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TCA5208B

Preliminary

72674 bbs

7267443

60 - 60 -
input bias current versus supply output sink current versus output
voltage voltage
. [TTTTT . [TTTT1
I L typ. values Ifnlzk typ. values |
(MA) HVN=0V T Tamb=- 20 °C] (mA) VN=0V
gt
40 un 40
+25 jnn Vp=20V
= T i
+70 1 1} > 10
pot
(3
20 20 HA
2
— 0 0
E 0 10 Vp (V) 20 0 10 Vg (V) 20
0’75 7267462 7267645
output source current LT T 30 peak-to-peak output voltage
versus output voltage typ. values
Vy oV versus supply voltage
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TCA540Q

1

SYNCHRONOUS DEMODULATOR FOR TV RECEIVERS

The TCAS40 is a silicon monolithic integrated synchronous demodulator for television
receivers which combines the following functions:
- synchronous demodulator with passive regeneration of the reference carrier

- white spot inverter (inverts white spots, which can occur because of the principle of
synchronous demodulation).

- video pre-amplifier

-a.f.c. circuit

QUICK REFERENCE DATA

Supply voltage Vii-14 nom. 12V
Supply current 111 typ. 40 mA
Input voltage (r.m.s. value)

for 3 V peak-to-peak output voltage Vy -5(rms) typ. 70 mV
Ditferential gain (at pin 8) dG Lyp. 2 %
Differential phase (at pin 8) do typ. 20
A.F.C. output voltage V3-14 1toll v
A.F.C. sensitivity per kHz (R, = 50 kQ?) V3.14 typ. 40 mv

PACKAGE OUTLINE TCAS540 : 16 lead plastic dual in-line (type A) (See General Section)
TCA540Q: 16 lead plastic quadruple in-line (See General Section)
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TCA540Q

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

Supply voltage (pin 11) Vii-14 max. 18 v 1
Temperatures

Storage temperature ' Tstg =55 to+125  °C
Operating ambient temperature Tamb -25to+55 °C
CHARACTERISTICS

Supply voltage range (pin 11) Vii-14 10,2t013,2 V
Supply current 111 typ. 40 mA

The following characteristics are measured at T, = 25 oc; Vi1-14=12V;
f, = 38,9 MHz unless otherwise specified.

Demodulator circuit

. V7-14 typ. 5,7V
Zero signal d.c. outputs Vg-14 typ. 6 v
Input voltage (r.m.s. value) for 3 V
peak-to-peak output voltage V4.5 typ. 70 mV 2)
Input resistance R4-5 typ. 6  kQ
Input capacitance C4-5 typ. 4,7 pF
Bandwidth of video output (3 dB; pin 8) B typ. 5 MHz
Output resistances Roo14 typ. 75 o
Differential gain (pin 8) D.S.B. dG typ. 2 %
S .S.B. dG typ. 5 %
Differential phase (pin 8) D.S.B do typ. 2 °
S.S.B. do typ. 3 0

1) Allowed only while receiver is warming up.
) Input signal modulated in accordance with the CCIR standard system B.
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TCA540

TCA540Q
CHARACTERISTICS (continued)
Intermodulation (see input conditions below)
Blue spectrum (pin 8) typ. 60 dB
Yellow spectrum (pin 8) typ. 52 dB
Input conditions for intermodulation measurements (75% saturation):
-3.2d8
-10d8
-132d8B -132dB
-30dB spectrum for ~ -30dB spectrum for
yellow blue
sC. cC. PC. sC cC. PC. 126631

: sound carrier attenuation
: chrominance carrier attenuation with respect to top sync level
: picture carrier attenuation

maw
Qa0

The sound-chrominance beat suppression is related to the B, W. amplitude with a top
sync level of 3 V.

AF.C.circuit  (see figures 1 and 2 on pages 8 and 9)

Output control voltage V3-14 1to 11 v
Sensitivity per kHz (R, = 50 k) V3-14 typ. 40 mV
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PINNING

1. Not connected 9. Not connected

2. Not connected 10. Not connected

3. A.F.C. output 11. Supply voltage (positive)

4. Balanced i.f. input 12, Tank coil connection (reference carrier)
5. Balanced i.f. input 13. Tank coil connection (reference carrier)
6. Not connected 14. Earth (negative supply)

7. Video output (pos. going sync) 15. Tank coil connection (a.f.c.)

8. Video output (neg. going sync) 16. Tank coil connection (a.f.c.)
APPLICATION INFORMATION

Below some information is given about the external circuit.
The function is quoted against the corresponding pin numbers.

1. Not connected

2. Not connected

3. A.F.C. output

This output is a current source, so for driving the tuner the current must be trans-
lated into a voltage and this has been done by means of a network as shown in figure 3
on page 9. The network load is about 50 k. '

With this load, a sensitivity is obtained of about 40 mV /kHz.

Since a.f.c. is most important at u.h.f., the control network has been designed for
optimum holding range and correction factor in this band, combined with the ELC2000S
tuner.

The holding range with this control network is limited to about 6 MHz for u.h.f., so
in this case it is not necessary to switch off the a.f.c. during tuning.

The correction factor ranges from 3,3 for v.h.f. to more than 20 in the u.h.f. band.
The table below gives examples for some channels in an application using the
ELC2000S.

channel catching range holding range correction factor
(MHz) (MHz)
4 -0,6 to +0,5 -0,6to+0,5 " | . 3,3
9 -0,8t0+0,8 -0,8t0+0,8 5
28 -2,8t0+0,9 ~2,8t0+2,8 18
60 -2,3t0+0,7 -2,3t0+2,3 14

6 March 1973



TCA540
TCA540Q

APPLICATION INFORMATION (continued)
4. Balanced i.f. input (in conjunction with pin 5)

A balanced input is provided at pins 4 and 5. The d.c. level is set internally, and the
signal should be applied from a floating transformer winding or through coupling
capacitors. An unbalanced signal may be applied to either pin, the other has to be
decoupled to earth by a capacitor of about 1,5 nF. The input impedance is typically

6 kQ/4, 7pF. The input signal for 3 V peak-to-peak output signal is about 70 mV (xrms).

5. Balanced i.f. input (see pin 4).
Not connected
7. Video output (positive going sync)

The a.c. performance of this output is the same as that of pin 8. The d.c. level has a
spread of +10%.

(o)}

8. Video output (negative going sync)
This video signal is intended to be used for driving the video output stage in a black-
-and -white receiver or the luminance channel in a colour receiver. The signal has
excellent figures for differential gain and phase so that also chroma and sound take-
off is possible at this output.
This output is matched with the TBA890 or TBA900 signal processing integrated
circuit (see figure 1 on page 8).
For use with the TBAS00 (luminance combination) an external matching network is
required (see figure 2 on page 9).
A 5,5 MHz trap can be connected in series with the video output for driving the lumi-
nance channel, to avoid sound-chroma beat in the video part of the receiver.
This type of demodulator will cause white peaks in the video signal when interferences
are received. For this reason a white spot inverter is used which detects white peaks
and reverses them to black level.
The zero signal d.c. level is 6 V5%,

9. Not connected
10. Not connected

11. Positive suggly (12V)

Correct operation is obtained at voltages between 10,2 V and 13,2 V.
During short periods (e.g. while tubes are warming up) a supply voltage of 18 V is
allowed.

12. Reference tuned circuit (in conjunction with pin 13)

A tuned circuit is connected between pins 12 and 13 to provide the carrier filtering.
The damping impedance between these two pins is about 6 k. The choice of the L/C
ratio of the tuned circuit is a compromise between a good figure for differential gain
and intermodulation products. Excellent differential gain/phase performance requires
a low tuning capacitance. However, the lowest intermodulation products will be ob-
tained by a large tuning capacitance. A proved practical value of 47 pF gives good
results. The unloaded quality factor in this circuit has to be >50.

13. Reference tuned circuit (see pin 12)
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APPLICATION INFORMATION (continued)

14. Negative supply (earth)
15. A.F.C. tuned circuit (in conjunction with pin 16)

This circuit is loosely coupled to the reference tuned circuit of the demodulator by
means of the collector-base capacitances of TR35 and TR36 (see circuit diagrams on
pages 2 and 3). The unloaded quality factor of this tuned circuit has to be >70.

The temperature stability is important for the a.f.c. reference tuned cicuit. Using a
miniature coil-former with powder iron core a good compensation is obtained with a
NPO temperature coefficient capacitor.

The drift of the a.f.c. is typical +1 kHz/9C.

16. A.F.C. tuned circuit (see pin 15)

TBA8S0

2,2k}

to sound -
150pF channel \‘/\
S’ —— — =43V

T
F 8
1
1.50F -—:
input
P i s] TcAss0
3
2]
1,5nF ]
s8L L2
pF

7263512

Fig. 1 Interface connections of the TCAS540 with the TBA890 or TBA900
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APPLICATION INFORMATION (continued)
+24V
2,2
k0 TBAS500
39
§.2k0) 27k L%, "
— 1 ———+12V
A %
. § N P—*Y +iav
0 soun N
150pF channel \/\ —
~———+10v n
T
8 9 .
7 10
—‘ o
15nF —3 :; P U
nput i 4] TCAsW0 [13 T
3 14 E\
-2 15 .
15nF 1 16 l
Note: The two supply voltages -] 68 L2
must be stabilized.

—

Fig.2 Interface connection of the TCA540 with the TBAS00
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pF

7263513

T leed

+28V
100k
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k)

i

15nF== TAAS50
47kl [ 22M0
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voltage ™ k T nF
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j on/off 8
switch 1
5
. L 5
input 1
15nF 4] TCAS540 |

3
1 4
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7

7263511
Fig. 3 A.F.C. with TCA540
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INDEX

INDEX OF TYPE NUMBERS

The inclusion of a type number in this publication does not necessarily imply its

availibility.

OM200/S52 TAA970 TBAS530Q TBA720Q TCA160 TCAS540Q
SAJ110 TAB101 TBAS540 TBA720A TCA160B
SAJ250A TBA221 TBAS540Q TBA720AQ TCA210
SAJ250B TBA221B TBAS550 TBA750A TCA220
TAA263 TBA221D TBAS550Q TBA750AQ TCA270
TAA310 TBA222 TBAS560B TBAS880 TCA270Q
TAA310A TBA281 TBAS560BQ TBA890 TCA290A
TAA320 TBA480 TBAS60C TBA890Q TCA410A
TAA320A TBAS00N TBAS560CQ TBAS00 TCA410B
TAA370 TBAS00P TBAS70 TBA900Q TCA420A
TAA480 TBAS10 TBAS570Q TBA915 TCA490A
TAASS0 TBAS10Q TBA673 TBA920 TCA490B
TAA630S TBAS520 TBA690 TBA920Q TCA490C
TAA630T TBAS520Q TBA700 TBA990 TCAS520B
TAA960 TBAS530 TBA720 TBA990Q TCAS40

MAINTENANCE TYPE LIST

The type numbers listed below are not included in this handbook.

Detailed information will be supplied on request.

TAA241
TAA242
TAA293
TAA300
’/ Yt C
T4
723

TAA350 TAA522
TAA435 TAAS60
TAA450 TAAS570
TAAS521 TAAS580
— T@ /’) 224
— TBH 7T
- T8p LYy

TAA630
TAA640
TAA700
TAA840

TAD100
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