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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 GuariN

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

Where ratings or specifications differ from those published in the preceding edition they
are pointed out by arrows. Where application information is given it is advisory and dees
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 cobtact 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

Part 1b

Part 2

Part 3

Part 4 -

Part 5a

Part 5b

Part 6

Part 7a

Part 7b

Part 8

Part9

March 1977

Transmitting tubes for communication
Tubes for r.f. heating Types PE05/25 - TBW15/25

Transmitting tubes for communication

Tubes for r.f. heating
Amplifier circuit assemblies

Microwave products

Communication magnetrons
Magnetrons for microwave heating
Klystrons

Travelling-wave tubes

Isolators, Circulators

Special Quality tubes
Miscellaneous devices

Receiving tubes
Cathode-ray tubes

Camera tubes

Image intensifier tubes

Praducts for nuclear technology
Channel electron multipliers
Neutron tubes

Gas-filled tubes

Thyratrons )

Industrial rectifying tubes

Gas-filled tubes

Segment indicator tubes
Indicator tubes

TV picture tubes

Photomultiplier tubes
Phototubes (diodes)

.

December 1975

January 1976

May 1976

‘Diodes

Triodes -
T-R switches
Microwave semiconductor devices

January 1975

March 1975
August 1976
May 1975
January 1977
Geiger-Muller tubes
March 1977
Ignitrons
High-voltage rectifying tubes
March 1977

Switching diodes
Dry reed contact units

October 1975

June 1976



SEMICONDUCTORS AND INTEGRATED CIRCUITS (RED SERIES)

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

Part 1a

Part 1b

Part Z
Part 3

Part 4a

Part 4b

Part 5a

Part 5b

Part 6

Rectifier diodes, thyristors, triacs
Rectifier diodes

Voltage regulator diodes (> 1,5 W)
Transient suppressor diodes

Diodes

Small signal germanium diodes
Small signal silicon diodes
Special diodes

Low-frequency transistors
High-frequency and switching transistors

Special semiconductors

Transmitting transistors
Microwave devices
Field-effect transistors

Devices for optoelectronics

Photosensitive diodes and transistors
Light emitting diodes
Displays

Professional analogue integrated circuits

Consumer integrated circuits
Radio - Audio

Television

Digital integrated circuits

LOCMOS HE family
GZ family

March 1976

Rectifier stacks
Thyristors

Triacs

October 1975

Voltage regulator diodes (< 1,5 W)
Voltage reference diodes
Tuner diodes

December 1975
April 1976

June 1976

Dual transistors
Microminiature devices for
thick- and thin-film circuits

July 1976

Photocouplers
Infrared sensitive devices
Photoconductive devices

November 1976

March 1977

May 1976

March 1977



COMPONENTS AND MATERIALS (GREEN SERIES)

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

Part 1

Part 2a

Part 2b

Part 3

Part 4a

Part 4b
Part 5

Part 6

Part 7

Part 8
Part 9

Part 10

Functional units, input/output devices,
Peripheral devices '

High noise immunity logic FZ/30-Series

Circuit blocks 40-Series and CSA70
Counter modules 50-Series
NORbits 60-Series, 61-Series

Resistors . . 4

Fixed resistors

Variable resistors .
Voltage dependent resistors (VDR)
Light dependent resistors (LDR)

Capacitors

Electrolytic and solid capacitors
Paper capacitors and film capacitors
Radio, Audio, Television

FM tuners

Loudspeakers

Television tuners and aerial input
assemblies

Soft ferrites

Ferrites for radio, audio and television

Beads and chokes

Piezoelectric ceramics, Permanent magnet materials’

Ferrite core memory products

Ferroxcube memory cores
Matrix planes and stacks

Electric motors and accessories.

Small synchronous motors -
Stepper motors

Circuit blocks

Circuit blocks 100 kHz-Series
Circuit blocks 1-Series
Circuit blocks 10-Series

Variable mains transformers
Piezoelectric quartz devices

Connectors

February 1977

November 1975

Circuit blocks 90-Series
Input/output devices
Hybrid integrated circuits
Peripheral devices

February 1976

Negative temperature coefficient
thermistors (NTC)

Positive temperature coefficient
thermistors (PTC)

Test switches

April 1976

Ceramic capacitors f
Variable capacitors

January 1977

Components for black and white
television
Components for colour television

October 1976

Ferroxcube potcores and square cores
Ferroxcube transformer cores

December 1976
July 1975

Core memory systems -

September 1975

Miniature direct current motors

September 1971

Circuit blocks for ferrite core
memory drive

February 1977
March 1976
November 1975
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PREFACE

1.
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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-
The limiting values quoted under the headmgs Characteristics and Package Out-
line may be taken as references for acceptance testing.

Values cited as typical are given for information only.

For anexplanation ofthe 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 asdefined 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 elements due 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 to temperature, 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
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PREFACE

. 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.

Ir ,October 1968
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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-analogue
U-mixed analogue/digital

The second letter has no special significance.

The third letter  indicates the operating ambient temperature range or another significant

characteristic. Letters B to F stand for the following temperature ranges: 1)

B:
C:
D:
E:
F:

0to+70 °C
-55 to +125 °C
-25to+70 ©°C
-25to+85 ©°C
-40 to+85 °C

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.,

) 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 DUAL IN-LINE; PLASTIC (SOT-27)

19,5 max
g T
L] ———
2 f T
o . 47
£ )7
t- . max
] —Yo0,51
. . . —__{ min
' ~ . —1o76 ®
3:30 i 053
305 0,38
1 Fi ||~ BEE ~
. H 1 [254] : . .
-l 221e ol | | | | |

76 e

€@ Positional accuracy.

M Maximum Material Condition.

HIHIL

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

: . B) Lead spacing tolerances apply
i from seating plane to the line

1nd1cated

| C) Index may be horlzontal as
SOLDERING | shown, or vertical.

i
1. By hand

Apply the soldering iron below the %eating 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.

-

January 1977



PACKAGE OUTLINES

16-LEAD DUAL IN-LINE; PLASTIC (SOT-38) "
- 22 max ' ) <+— B8,25max —»
=
3 T
= PR
2
%
“ E
)
390
3,05
‘ 11;)(
ol22 i ] | i i I
max
715 725504;1;.
- 1,2 -—
1 15 w13 12 1 10 9 €& Positional accuracy.
1 3 _ - . A |l ® Maximum Material Coﬁdition.
. A) Centre-lines of all leadé are
! 2 3 “ 5 $ 7 8 within 0,127 mm of the nominal

position shown; in the worst
case, the spacing between any
top view two leads may deviate from
nominal by * 0, 254 mm.

Dimensions in mm

B) Lead spacing tolerances apply
from seating plane to the line

indicated.
SOLDERING
1. By hand

2.

A[Sply 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 circuitboard
has been pre-heated, forced cooling may be necessary 1mmed1ately after soldering
to keep the temperature within the allowable limit:

Repairing soldered joints

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

2. : : . January 1977



PACKAGE OUTLINES

16-LEAD DUAL IN-LINE; PLASTIC POWER (SOT-38M and N)

i‘ 22max > <—— 8,25max

seating plane
- ting plar

50
60 72702421

' Positi - .
T AT = = 5 €& Positional accuracy
<—- ™ Maximum Material Condition.
| S R W . . : R | )
L7 A) Centre-lines of all leads are
rhin 4+
] 2 3 W 5 6 7 8 w1tl.uf1 +0,127 mn’l of the nominal
’ = ‘ = . . ‘ position shown; in the worst
Wm case, the spacing between any
: ! ! ! ' : two leads may deviate from

top view nominal by * 0, 254 mm.

~ B) Lead spacing tolerances apply

Dimensions in mm . -
: from seating plane to the line

indicated.
SOLDERING
1. By hand

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

2. By dip or wave

260 °C is the maximum aliowable 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.

January 1977 ) 3



. PACKAGE OUTLINES

w

16-LEAD DUAL IN-LINE; PLASTIC POWER (SOT-69B)

~—— 8,25 max
s 48

seating plane

ww
5]

@ Positional accuracy.

6] [1s] [w] [13] [12] [n] [ 9]

® Maximum Material Condition.

. . N . A) Centre-lines of all leads are

+
|

Dimensions in mm

— : within £0,127 mm of the nominal
' position shown; in the worst
T > 3 n 5 3 7 3 case, the spacing between any
two leads may deviate from
top view nominal by * 0, 254 mm.

B) Lead spacing tolerances apply
from seating plane to the line

indicated.
SOLDERING
1. Bz hand

2.

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

“if between 300 °C and 400 °C, for not more than 5 seconds.

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 success1ve
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) ahove.

4 ’ . January 1977



PACKAGE OUTLINES

16-LEAD QUADRUPLE IN-LINE; PLASTIC (SOT-58)

Dimensions in mm

‘ seating plane

<——8,25 max
- 22 max l<—-—- 66’,:*2—’
— R =
== 4,70

_ o mex = ‘
. . Y 07
| R _ _ _ _ . _ min
- - -——1lo76®
0,53
1 | ( ! 11})( | ! Luo‘ho , @ S A -»ll«0,25
220, . i, 288 o e EoE .

(10.%6] 7255830.2

@ Positional accuracy.

16
- - - e — I = M Maximum Material Condition.
Z. S
1

2 3 4 5 6 7 8 A) Centre-lines of all leads are

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

B) Lead spacing tolerances apply
from seating plane to the 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 joinis

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

1HITI

January 1977




PACKAGE OUTLINES

seating plane

16-LEAD QUADRUPLE IN-I.INE; PLASTIC POWER (SOT-768).

<—— 8,25max

: § 6,48
- - 22 max 614 ™

il

=
C—mm=a—--

|— 08—
'

7255909.1 '

@ Positional accuracy.

__3_ N _ - —— .l @ Maximum Material Condition.

A) Centre-lines of all leads are

1 2 3 % 5 3 7 3 within £0,127 mm of the nominal
position shown; in the worst
case, the spacing between any.

top view two leads may deviate from
nominal by * 0, 254 mm.

Dimensions in mm

B) Lead spacing tolerances apply
from seating plane to the line

indicated.
SOLDERING
1. By hand ‘ .

Apply the soldering iron below the seating plane (or not more than 2 mm above it).
If its temperature is below 300 ©C it must not be in contact for more than 10 seconds;
if between 300 °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 soldermg
to keep the temperature within the allowable limit.

e

Repairing soldered joints:

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

6 : h l | January 1977



PACKAGE OUTLINES

9-LEAD SINGLE IN-LINE; PLASTIC (SOT-110A)

21 >
15 - 1.8 |-
\/ i
ig “
' L4 .
8,7
sz 1 1
) T 5,8
4 43
18,5 r" *
) -—} - 6,35
2 < :
k]
i 12 ‘3 o4 l
c —
3 H =
w ) min f So—
} ’ | i 0,76 &
3,9 | 4
AR R I A |+ rzzg
" !
. R f
11,20 | [ | 254 | 1*0’35 0,25 »!iw-
rn‘lq‘". | 7276161
T ‘ l
T I__J ! top view
C11 I — | , ’
i i /
[
22max
Dimensions in mm
@ Positional accuracy.
M Maximum Material Condition.
A) Centre-lines of all leads are
within £0,127 mm of the nominal
position shown; in the worst
case, the spacing between any
two leads may deviate from
nominal by * 0, 254 mm.
B) Lead spacing tolerances apply
from seating plane to the line
indicated.
January 1977 ‘ ‘ H 7



PACKAGE OUTLINES

'
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14-LEAD; PLASTIC (SOT-43)

///
o 5,6 max >
/ 5 max >
il
! 4
, ) 010 18
ﬂ,r ” 015 max
gLy ¥y
T ¥
020 12
ops i b2 le
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040
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top view

Dimensions in mm

7266978
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RATING SYSTEMS

RATING SYSTEMS

ACCORDING TO IL.E.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, withthe
object of ensuring that the working conditions do not exceed the
ratings.

ABSOLUTE MAXIMUM RATING SYSTEM

Absolute maximum ratings are limiting ‘values of operating and. 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.

.
p—

January 1968 “




RATING SYSTEMS

N

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

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

NOTE-

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

January 1968



LETTER SYMBOLS

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 wiich case syuibols ate based vu iie cecoinineinda-
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: Iy, i14

For voltages normally two number subscripts are used, connected by a hyphen.The
first number indicates the terminal at whichthe voltage is measured andthe 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 l l | l
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LETTER SYMBOLS

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 : : AVor 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: I, Ioay, IZ(rms), IZ(RMS)

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

Examples: VGO, Vpe, VGES: IC
Vpss, VGS, Ip
List of subscripts: '

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

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

n

(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: hy, zf, yo, kr

Subscripts for Pararnéter Symbols

1. The static values of parameters are indicated by upper case subscripts.
Examples: hpg, by
2. The small signal values of parameters are indicated by lower case ‘subscript's.

Examples: h;, z,

2 ” o H November 1971



LETTER SYMBOLS

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: V{ = hj I} + hyV,
12 = hfIl + h0V2
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 imaginaryparts of the four pole
parameters, the following notation may be used:

Re (hj) etc. ... for the real part
Im (hj) etc. ... for the imaginary part

November 1971 « H “ 3 {



LETTER SYMBOLS

I

,

_LIST OF LETTER SYMBOLS IN ALPHABETICAL ORDER

Letter _symbol\ )

hg, hyp, bpc, hrE
b, hey, hee 5 bfe

I3, I, Ig, I, Ip, IQ, Ig
ig, igs igs g, ips igs ig
I3av, IBAV: IcAv. IEAV
Iam» Isms oM 1EM

ISm; Ihms Iem s lem

Definition
B Bandwidth
bi, bo Inpilt,respectively output sﬁscept.ance
Ci, Co Input, respectively output capacitance
CMMR Common-mode rejection ratio .
_ d Distortion
F Noise figure
| £ Frequency
fo Cut-off frequency
fo " Centre frequency, intermediat‘e frequency
fm Modulation frequency
fT Transition frequency v
gi, g Input,respectively output conductance
Gp Power gain
Gtr Transducer gain
Gv Voltage gain .

.Total d.c. current

the current

DC current gain (output voltage held constant)

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

Instantaneous total value of the current
Total average current
Maximum (peak) value of the total current

Maximum (peak) value of the varying component of

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



'LETTER SYMBOLS

Letter symbol

Definition

1553:%)
I, 4
Iio
IO’ Io
Iom

Log-p)
Lot

SVRR

Tamb
Tcase
Tstg

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

Vr)Cs

Vepor Veror VEBO: Ves:

Vi3

Emitter cut-off current

Input current of a specified circuit
Input offset current |
Output current of a specified circuit
Peak value of outpuf 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 voltagebetween 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

Letter symbol .

Definition

Vi, Vg Input, respectively output voltage of a specified cir-
cuit

Vieo Input offset voltage

Vi lim Input voltage at which limiting starts

VN Negative supply voltage

Vp Positive supply voltage

Va Noise voltage

Yir Y Yor Vr Input, transfer, output and feedbéck adrnittance

Zi, Zo Input, respectively output impedance v

n Efficiency
— i 9 Py, Py Phase angle of input, transfer, output and feed-
E back admittance

6 November 1971
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TYPE SELECTION

hi-fi portables car mains
equipment radios and radios radios
radio/recorders
a.m. channel receivers TBA570A TBAS570A TBAS70A TBAS70A
: TBA700.
f.m. channel receivers TCA420A TBAS70A ' TBAS70A TBAS70A
. TCA420A
a.m./f.m. receiver circuits TBAS570A TBA570A TBAS70A
TBA700 ‘
Stereo decoders TDA1005 TDA1005
TCA290A
Stabilizer for electronic tuning TCAS30
TCA750
d.c. controlled volume and balance TCA730 TCA730
audio circuits TCA740 TCA740
quadruple signal- TDA1028
sources switch
stereo signal- TDA1029
sources switch
a.f. power amplifiers 2 W audio amplifier TCA760B

Miscellaneous

5 W audio power amplifier
6 W audio power amplifier

10 W audio power amplifier
(with thermal shut-down)
stereo audio power amplifier up to 2x6 W

hearing aid amplifier

hearing aid amplifier

low level amplifier
integrated MOST amplifier
integrated MOST level sensor

. recording preamplifier circuit

motor regulator and bias/erase
oscillator circuit

motor regulator with automatic
tape-end indicator

bipolar frequency divider

"magnetic field detector using Hall effect

TDA2611; TDA2611A
TDA1010

TDA1004A
TDA1009

OM200/S2
TAAS70A
TAA263
TAA320
TAA320A
TDA1002

TDA1003A
TDA1006

SAJL10
TCA450A



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 3

Supply voltage V1.3 max, 5 Vv
Supply current 19 max. 5 mA
Total power dissipation up to T,p = 25 °c Ptot  max. 25 mw

The following data are measured in test circuit on page 3

Total supply current Lot typ. 1 mA
. ‘ o> 77 dB
Transducer gain Gy typ. 85 dB
Output power at dyg = 10% P o > 0,2 mwW
Cut -off frequency (-3 dB) fC 20 kHz
PACKAGE OUTLINE (Dimensions in mm) CIRCUIT DIAGRAM

white dot
é e 0,12 mox
= =i 4
]
2,75 max 3,5 min
| 0,35 max
&
; ——————, 1 {08%
= ° PP,
™ 0,635 :

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).

April 1973 | ’ | ‘ 1



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 Vl .3 max. 5 V
Output voltage Va.3 max. 5 V- 1)
Input voltage ~V4-3 max, 5 V
Currents
Output current Ip max. 5 mA
Input current ‘ Iy max. 5 mA
Power dissipation
waer derating curve
75 7267339,
Prot
(mW)
50
25
N
AN
\
0
-25 0 25 50 75
: 0
Temperatures Tamb (°C).
Storage temperature Tstg -20to +80 '°C

,Ambient temperature (see derating curve above)

Tamb -20t0+80 °C

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

I
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OM200/52

CHARACTERISTICS at Vi-3=1,3V; 12 = 0, 7mA and Tamb =25 OC unless otherwise specified

Supply currents (no signal) Teor < 1,1 mA
' I typ. 0,30 mA
. _ : > 77 dB 4
Transducer gain at f = 1 kHz Ger typ. 85 dB )
Total distortion at f =1 kHz
- typ. 4 %
PO = 100 |JW ) dtot < 6 %
Py = 200 pW dtor < 10 %
Noise figure at Rg = 5 k2
_ ’ typ. 2,5 dB
B = 400 to 3200 Hz F Z 6 dB 2)
Cut -off frequency (-3 dB) 1. > 20 kHz
. : ' 170 to 1000 k&
Value of Ry to adjust 12 at 0, 7 mA Ry typ. 400 kO
Test circuit
14 Itot
<2t
Note .
Rs 4 2
— 0M200/S2 p— I5 = 0,7 mA; adjusted by means of Rp
~ 5k I, I ) Vi-3=13V; Tamb =25 °C .
Ck 3
. o
200pF
72552081

R

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

Py

Gtr = 2
Vi“/4 Rg

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

w
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OM200/52 H

SOLDERING RECOMMENDATIONS
"1, TIron soldering

At a maximum iron temperature of 300 °C the maximum pérmissible 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 soldet 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
. v [
2 - typ. values
(mA)
1 P
|~ L1
31“3 = st et 1
1,4 R - — —
1,37 I et L~
0, 5 r——l’z i —— ”’
_1,1 et - et
—1,0
0
-25 0 25 50 75
: Tamb °C)

The graph applies to test circuit on page 3

4 . : April 1973



OM200/52

7267337

2,5

tr

(dB)

1
1]

-2,5

~10

-12,5

-10

60 Tomp (°C

7267

)y 80

38

10

drot

e

(%)

7.5

._.
NP

w

T\
\X-"\

2,5

10

Py (UW)

103

April 1973

T







SAJ0

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, 1and 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 °c
Vi = 1 A%
Input voltage levels Vi > 6 v
= v
7-1
<
Output voltage levels { VoL N g’é :;
OH B *
Output impedance (V in HIGH state) |ZOI typ. 120 Q
Total power dissipation
every output loaded with Ry, = 2,2 kQ Piot typ. 200 mW

PACKAGE OUTLINE (see general section)

14-lead DIL; plastic.

November 1976




SAJNO

12655ZL

LO—

R e TR R
R,
R : :
P
Al

March 1973
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SAJII0

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) ‘ : IVII max. Vo_p
Pin No. 7 (supply voltage) : V7-l = VP 0to+11 \%
Pin No. 8; 9; 10; 11; 12; 13; 14 voltage VO 0 tb +5 A"

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

Temperature

Storage temperature T -55to+125 OC

stg
Operating ambient temperature

(see derating curve below) T

0
amb -25 tq +125 C

Total power dissipation

7262748 77627468
750 , 750 T

see note

Peot Prot
(mW) (mW)

"

500 500

250 \ 250

0 0
-50 0 50 100 150 7.5 10 Vp(V) 125
Tamp (°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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SAJNO

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 pége 6.
3) See also Fig. 3 on page 5.
4) See also Fig. 7 on page 6.

v
v

v b
v, b

vV 2)
vV 2
ps 3)
kQ 4
Q

mW 5)
mA 6)
mA 7)
KHz )
mA 9)

CHARACTERISTICS
| . ‘ . 7,5t0 11
Supply voltage . V7.1=Vp. typ. 9
" CHARACTERISTICS at Vp = 9 V; Tymp = 25 °C; Ry, = 2,2 kQ (see Fig. 1 on page 5).
- <
Input voltage levels. zi; 6to Vi,
' VoL s 0,1
Output voltage levels Vou > 7.3
Change-over time te = 0,2
Dynamic input impedance |Zi] - typ. 8
OQutput impedance (V(y in HIGH state) ’ |Zo| typ. - 120
Total power dissipation Peot typ. 200
Supply current per divider 17 B 3
Output current (per stage) . ' I, < 5
Frequency range (input) ;i 20Hz to 20
. Resetting of divider at : Iy typ. 50

5) Typical value under condition that all flip-flop outputs are operating at max. dissipation.

6) Measured when output stage is in LOW state.

7y Occasional short circuiting pins 8, 9; 10, 11, 12, I3 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.

o o
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” SAJTI0

CHARACTERISTICS (continued)

f/2 R
Ve 7 8| L
e £1/2 R
/
15 10 _LZ_._{:_L
f1lb R,
— 4 SAJ110 Npb——{_1—
/2 R,
v 13 Lty
: A R,
X 2 13
f 1 " f1/2 — Ry
; 7255925 ¢
4
Fig. 1 Test circuit
N

SR —

t=
" 100ps  40ps~ 100ps

Lat!

. 7255923 7255924
Fig. 2 Input voltage: Vi Fig. 3 Output voltage: Vg

1) ty, is depending on the slope of

he input'si
the input sign a.l tor + tof
2) change-over time: t, = —

March 1973 ” : ' , “ 5



SAJII0

7,5 1252748 9 7252750
’ required input voltage levels versusi output voltage level HIGH versus
mbient temperature at Vp = 9 V; ambient temperature
see also figure 2 on page 5° Vp=9V: Ry =2.2kO
vy [ T Vou | YPZ7V:RL™S
V Ly S g (V)
V) Vi —t-
5 8 typ
2,5 7
ViL
— 0 6
= =25 0 25 50 75 25 0 25 50 75
E Fig. 4 Tamb (°C) Fig. 5 Tgmb (°c)
1 7262745 L5 ! 7262747
output voltage level HIGH versus ' input current versus input voltage
supply voltage Tymp =25 °C; Vp=9V; Tymp=25 °C
Vou RL =2,2kQ I \\A
W) (mA)
/ \
r/ :
4
yP
// 4
p4 typ
7 4 0,5
/'
A
/
5 0
7 9 Vp (V) 11 5 Vi1 (V) 10
Fig. 6 Fig. 7
6 | “ March 1973




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 VB max. 8 VvV
Output voltage ‘ V3-4 max. 7V
Output current I3 max. 25 mA
Transducer gain at Py = 10 mW

Ry, =150 ©; f = 1 kHz Gtr typ. 77 dB
Operating ambient temperature Tamb -20 to +100. °C

PACKAGE OUTLINE Dimensions in mfn

TO-72,

5.3max 12.7min
- - 2 9705667

- _Lll.ossme

1T

October 1968




TAA263

CIRCUIT DIAGRAM

TR3

- l 7255209.2
L

RATINGS Limiting values in accordance withthe Absolute Maximum §ystem (IEC134)

Voltages

Supply voltage -V
Output voltage ' g V3.4
Input voltage - -Vi-4
Currents

Output current 13-
Input current I

Power dissipation

Total power dissipation up to Tamb =65°C Ptot
00— "7z07308 .
Pot
(mW)
50

%0 0 50 100 Tamp O
Temperatures
Storage temperature Tstg

Operating ambient temperature

(see derating curve above) ~ Tamp

max. 8 V.
max. 7 V

" max. 5 V

~ max. 25 mA
max. 10 mA
max. 70 mW

-55 to +125  °C

-20to+100 °C

N

l l April 1973



TAA263

CHARACTERISTICS

Test circuit:

Tamb =25 °C

Currents
Output current i3 typ. iz maA
Total current drain (no signal) Iot+Ig < 16 mA
Over -all small signal current gain .
f=1KkHz he o tyP. 5.109
Transducer gain —
- P = : i > 70 dB f—
f =1 kHz; Pg = 10 mW Ger typ. 77 dB =
Output power at f = 1 kHz; dot = 10% P, 10 mwW
dtO[ = 5% PO 8 mW
Noise‘figure
_ typ. 5 dB
f =400 Hz to 6 kHz F It 10 dB
f =450 kHz; Af = 5 kHz F typ. 2.7 dB
1)Z <10Qacf=1kHz
July 1969 ” H 3




' TAA263

Il
-+

T

CHARACTERISTICS (continued)
y parameters (p‘o'mt 4 common connection)
VB=6Vil3=3mA; Vs 4=4.2V
f=1KkHz
Input admittance
Transfer admittance
Output admittance
f = 450 kHz
Input conductance
Input (;apacitance
Transfer admittance
Phase angle of transfer admittance
Qutput conductance

Output capacitance

Yi = 8i
yf = 8f
Yo 8o

Tamb = 25 °C
typ. 20 uel
wp. 11 @71
typ. 60 us~!
typ. 15 w0l
typ. 14 pF
typ. 9.4 @°1
typ. 125°
typ. 20 pn~l
typ. 13 pF

October 1968



' 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 v -Ip max. 25 mA
Gate-source voltage
-Ip =10 mA; -Vpg =10V . -Vgs typ. 11 Vv
Gate-spurce resistance )
-Vis up to 20.V; Tj up to 125 °C GS > 100 G
Transfer admittance at f = 1 kHz
-Ip = 10 mA; -Vpg = 10 V |vts] typ. 75 me~l
PACKAGE OUTLINE _ Dimensions in mm
s
£
@
3
o
~ 4 ¥
£ ==
@ s
¢ - .
1 = drain
‘ 2 = gate
.. max 1 .7 min =
‘53 le 2 e 3 source

bottom view

Source connected to the case

Accessories available: 56246, 56263

October '1968 l | : 1



TAA320

CIRCUIT DIAGRAM

72552044

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

Voltages
Drain-source voltage (Vgg = 0)

Gate-source voltage (Ip = 0) -

Non repetitive peak gate-source
voltage (t < 10 ms)

Current

Drain current

Power dissipation

Total power dissipation up to Tymp =25°C

Temperatures

Storage temperature

Operating ambient temperature
(see derating curve on page 8)

THERMAL RESISTANCE

From junction to ambient in free air

-Vpss
-VGso

-Vgsm
_ID
Prot

Tstg

amb

Rth j-a

max. 20

max. 20
max. 100
max. 25
max. 200
-55to +125
-20 to +125

0.5

\Y
AY

A

mA

mWw

oc

oC/mW

N

| ‘ April 1973



TAA320

CHARACTERISTICS
.Drain current

-Vps =20 V; Vgg = 0

Gate-source voltage 1)

~-Ip =10 mA; -Vpg =10V

Gate-source resistance

-Vgsup to 20 V; Tj up to 125 °C

y parameters at f = 1 kHz
-Ip = 10 mA; -Vpg =10V

Transfer admittance

Input capacitance
Feedback capacitance

Output conductance

NOTE

}

-Ipss

-Vgs

IGS

Vn

8os

typ. 5
< 1
typ. 1l

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

T; = 25 OC unless otherwise specified

nA
HA

A%
v

G

uv

m 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/OC with increasing ambient temperature ata con-

stant ~Ip.

October 1968 I |



TAA320

APPLICATION INFORMATION 2 W audio amplifier with TAA320 and BD115

N 4.7kQ
e —A+
N s0pF
I .
180 SSnF
Q
. + S.BnF
6
—e—] TaA320 |5 | 20F
™mQ Ve
BD11S
B
+
3908 339 200uF
. T N
ol > ~
» . 255205

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

might otherwise exceed the safe operating limits of the BD115.

Supply voltage : . VB = 100 V
Collector current of BD115 Ic typ. 50 mA
Drain currént of TAA320 » -ID typ. 9.5 mA
Primary d.c. resistance of output transformer 140 @

. Primary inductance of output transformer 2,7 H
A.C. collector load for BD115 1.8 k2
Performance at f = 1-kHz; feedback = 16 dB ‘

Otput power at drot = 10% ‘

(on primary of the output transformer) Py typ. 2.6 W
Input voltage for Py = 50 mW Vi(rms) typ. 13.5 mV
Input voltage for Po = 2 W Vi(rms) tP. 86 mV -
Total distortion at Po = 2 W . dtot typ. 3.6 %
Minimum frequency response (-3 dB) . 60 Hz to 20 kHz
Signal-noise ratio at Po =2 W ’ ‘ typ. 73 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 cm2 with a clamplng
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.

4 | I | | October 1968



TAA320

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

'+
Va
2§ TAA320 |
BO1S ‘
5 H
+
MR usson 10Q ZODpF_l. 569
Supply voltage Vi = 200 V
Collector current of a BD115 Ic typ. 52 mA
Drain current of TAA320 - ~Ip typ. 8.6 mA
Y
}jgl:f_o_{xygyggat f = 1 kHz; feedback = 12 dB -
Output power at digy = 10% Py typ. 4.5 W
Input voltage for Pg = 50 mW Vi(rms) typ. 7.5 mV
Input voltage for Py =4 W Vi(rms)  typ. 67 mV
Total distortion at Py =4 W dot typ. 6 %
Minimum frequency response (-3 dB) 50 Hz to 20 kHz
Signal-noise ratio at Py =4 W typ. 73 dB

Mounting instruction for BD115 see page 4

October 1968 I l | l 5



TAA320
7208127 i 7208128
2W circuit 4W circuit '
Tamb= 25°C Tamb =25°C
dtot dtot
(%) (%)
15 15
10 s 10 y
5 5
o) 0 -
0 1 2 Po (W) 3 0 2 4 Po(W) 6
T T 20 - _ 7208130
=<1 210 11 T typical values
| 3 el RRRR A EREANY
i 1
: 15 N
A2
y.
\.\(30\
. 4 1]
or 1092
90V
e
v 10.85\
. ).80V.
1B5-Vgs (V) 10 5 0 5 10-Vpg (V) 15

“ " October 1968



TAA320

300 7208133 monas

typical values| typical values T ]
-Vps =10V Tamb=25°C AT
bis | Tamp =25°C 80|f-1kHz AP
2 ‘amb 8‘““’
(™) IYf§I £
- 1
, (M) s b
200 s L
L) * 1 = g
v . y +4m
I~ M4 [
DPan H =
¥ Y st
v, I o 72
3 N
100 Al S ooy
/ L (N Mol
‘(\
7 1 20
MHZ
oy ‘0.‘5M-I'f
0 0.IMHz[T
0 20 gowaM4 0 5 10-Vpg (V) 15
7208132 : | Vs (m_-O-")
1goo- 8060 40 20 0 20 40 60 80 4600
i SN A
|l -t.yplccll values \“\‘“‘:" ""',"":’.l.i,.ii' I I / ]
Vps=10V TR "
\ Tamb=25°C \\\\\\\\§ > /] I
. \ (<]
1950 \§\§ 345

210° \

WSy
O
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TAA320

7208134
typicdl values
Tamb=25°C
2 £ =1kHz
9os
(ma™)
1.5
| §
1
1o=10ma
N 8mAl
05 3°75
4mA
2mA|
IRREE
0 11
0 5 10-Vpg (V)15

7267450

300
——Rg¢h j-2=0,3 °C/mW (with cooling clip 56263)
Ptot | ===Rth j-a=0,5 °C/mW (in free air)
(mW)
200
N
LN
NN\
N
100 ; TN A
\‘
\‘
QY
0 1
-30 0 50 100 . 150

Tamb (°C)

8 ] | l I April 1973



TAA320
7208131

10 “Ip-10mA

noise -Vps =10V
(p.V/ \/Fz) \\
-
1 N
\\‘
-7
%D\
\\
0.1
o~
]
0 010.01 v 0.1 1 10 frequency (kHz) 100
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TAA320A

INTEGRATED MOST LEVEL SENSOR

The TAA320A is a silicon monolithic integrafed 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 v
Drain current -Ip max. 60 mA
Gate-source voltage 1) ' .
L L _ .o typ. 10,6 v
Ip=10mA; -Vps =10 V group 1: -Vgg 10,0 to 11,2 v
' , typ. 11,3V
group 2 ~Vgg 10,7t0 11,9 v
. typ. 12,0 v
group 31 -VGs 11 410126 vV
. typ. 12,7 v
_ growp 4 Vs 13110138 v
Gate cut-off current at T, = 25°C
-Vgs=20V;Ip=0 -Igso typ. 1 PA
-Vgs =20V;Vpg =0 -1gss typ. 1 PA
PACKAGE OUTLINE Dimensions in mm
TO-18
g
@®
3
o

E . 1 = drain
? ) 2 = gate
' 3 = source
max min
5.3 17 S

source connected to the case

bottom view

Accessories available on request: 56246; 56263

1) For explanation of the group codefication see note b on page 3.
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TAA320A

CIRCUIT DIAGRAM

R1
1kQ

no

72552041

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

Voltages
Drain-source voltage (Vgg = 0) -Vpss max. 20 V
Gate- source voltage (Ip = 0) : ‘ -VG@so max. 220V
Non-repetitive peak gate-source voltage (t <10 ms) *VGSM max. 100 V
— Current-
— Drain current -Ip max. 60 mA
— Peak drain current (t < 200 ms; 6 0,001) -IpMm max. 100 mA
Temperatures
Storage temperature Tstg -65to +125 ©°C
Operating ambient temperature (see curve below) Tamb -20to0 +125 ©°C
300 : - — 7267450 3
— Rt} j-2=0,3 °C/mW (with cooling clip 56263)
Ptot | =—=R¢h j-a=0,5 °C/mW (in free air)
(mW) '
200 <
\\
\\ \\
SN
NN
100 \\
\‘
QY
) A\
. 0 A ‘
A -50 0 50 100 150
Tamb (°C)
2 ' H April 1973



TAA320A

CHARACTERISTICS Tj = 25 °C unless otherwise specified
Drain current '
- = . = _ typ. 5 nA
Vps =20 V; Vgs =0 « IDss < 1 pA
Dréin-source voltage 1)
“Ip =10 mA; -Vgg =20V -Vps < 1 A%
-ID =60 mA; —VGS =20V "VDS < 1,5 v
Gate-source voltage (see note b) )
. 10,6 A%
-Ip =10 mA; ~Vpg = 10V growpl: -Vgs e 1007
. typ. 11,3 \%
group 2 ~Vgg 10,7t0 11,9V
. typ. 12,0 V
group 3t -VGs 11 4t012.6 v
. typ. 12,7 \%
group 4: ~Vgg 12,110 13,3 V

Gate cut-off current

-Vgs=20V;Ip=0 " " -Igso typ. 1 pAd
-Vgs = 20 V; Vpg = 0 -lgss  typ. 1 pAd
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 -Vgg 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 a.lsg upper graph on pége 4.

2. Being dependent on handling and 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. .
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7267452

3 T T T

" . '
T ‘ Jl1.
1 Tamp =25 °C - ]
Vs [T]-vgg=20V /
V) T+
Lyp
- Y.
2
A
max o
- A
-
i et Lot
1 e A e
o L= -
10 30 .50 70 -Ipg (mA) 90
12 7267449 . 7267451 -
LTI
T : Lke
v ‘ ~Ip=10mA " 20
~VGs 1 -Vpg=10V [} ™N A
V) ~ ’ typ. values [+ ~VDS
| N W [TT11
11 15 T amb=25 °CH
N i typ. values
\\
N
g 10
\\
10
5
\
9 , 0
-50 0 50 100 150 7,5 10 12,5 15
' Tamb (°C) ' ~Vgs (V)
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Preliminary . | TBA570A
TBA570AQ

INTEGRATED AM/FM RADIO RECEIVER CIRCUIT

The TBAS70A is for use in small low-cost a. m. portable receivers as well as in high
quality battery or mains-fed a. m. and a. m. /f. m. receivers.

The IC incorporates : a.m. mixer, oscillator, i.f. amplifier, a.g.c. amplifier, a.m.
detector and capacitor, f.m. /i.f. limiting amplifier and stable base bias for f. m. front-
end, and an audio preamplifier and driver.

The unique integrated audio part has an internally limited bandwidth (18 kHz) and negli-
gible h.i. radiation back to the fervite rod. This makes the TBASTCA ideally cuitablefor
small size a. m. receivers because print layout is not critical. The driver stage can
directly drive complementary output stages (Ps =.6 W max.), or operate as a post
amplifier (Vo = 500 mV).

In its standard applications, the TBAS70A can replace the TBAS70.

QUICK REFERENCE DATA

Applicable supply voltage range of receiver Vp 2,7t018 'V
Ambient temperature Tamb 25 °C —
Supply voltage at pin 8 Vs-16 nom. 5,3 V

Total quiescent current _
except output stages, driver stage TR30

and f. m. front-end . . Lot typ. 9 mA
AM. performance (at pin 2) )
R.F. input voltage; S/N = 26 dB ‘ Vi typ.. 18 pv

for Py = 50 mW (adjustable) Vi typ. 2 pv

A.G.C. range; change of r.f. input voltage

for 10 dB expansion in audio range typ. 65 dB
R.F. signal handling; dor = 10%; m =0, 8 typ. 150 mV
F.M. performance (at pin 2)
R.F. input voltage; 3 dB before limiting Vi typ. 50 pv
Audio performance ‘ | ‘
Output driver current (peak value) InMm < 100 mA
Input impedance (at pin 12) . ) |212-16| typ. 100 kQ -

PACKAGE OUTLINES (see general section)

TBAS70A : 16-lead DIL: plastic.
. TBAS70AQ: 16-lead QIL; plastic.

January 1977 1 ‘ ' ‘ ‘ 1 k l
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CIRCUIT DIAGRAM

1 15
R12
f TR7 TR8
TR1 TR2
2 TRO
R2 R3
»-ﬁma TR
TR3
TR4 ‘
TR14
TRS
R R11
TRE

»0—
=

TR23

e

7276417
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Preliminary

TBA570A
TBAS570AQ

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

Pin 11 voltage
Pin 8 voltage
Pin 11 current (peak value)

Total power dissipation

Vii-9 max. 18
Vg-16 max. 8
Inm max. 100

see derating curve below

Storage temperature Tstg ~55 to +125
Operating ambient temperature; V8;4;7;l—16 =8YV;
I11M =100 mA ; see also derating curve below Tamb ~-20 to +85
1000 ] 7272987
Piot
(mW)
500
\‘
N
AN
N
0 0 : 1

DESIGN DATA

v
\%
mA

oC

oc

Characteristics of integrated components are determined by process and layout data.

Pins not under measuring condition should not be connected.

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

Pins 1 and 7

Pin 4
Pin 8
Pin 3
Pin 5
Pin 14

Currents (tolerated minimum : 0 mA)

Pins 2,6,12,13 and 15

Pin 10

V1-9(16)‘ } max. 18

V7-9(16)

V4-9(16) max.
Vg-9(16) max.
V3-9(16) max.
Vs-9(16) ~ max.
Vig-9(16) max.

I2; Ig: 112} max. 80
Lizilis

110 max. 5

- B W e
< < < < <«

<

January 1977 l l




TBA 570A ) | ' Preliminary
TBA570AQ -

[

D.C. CHARACTERISTICS at Tapp = 25 °C

Saturation voltage of driver stage

typ. 1,0 V

Ic =50 mA;Ig = 2,5 mA Vil-lesat o0 s v
Collector breakdown voltage of driver stage .

Ic = 25 mA; Rpg = 7 kQ V11-16(BR) > 18 v

D.C. current gain of driver stagé
Ic =50 mA ~ hpg > 25

Total quiescent current
except driver stage collector current;
f.m. front-end;

discrete output stages; Vg. 16 53V ' Ttot typ. 9 mA
Vg-16=4,2V Itot typ. 8 mA
/ B
Applicable supply voltage range of receiver _VP 2,7to18 V1)
Base bias voltége for f. m. front-énd
total external load current at pin 2: ~I9=150pA  Vo_16 . typ. 1,2 V

A.C. CHARACTERISTICS at Typp, = 25 °C; Vg_16 = 5,3 V; Ig (TR9) = 1 mA
0,45 | 1 | 10,7 MHz

Input conductance at pin 2 : gie . typ. -~ 0,4 0,5 mA/V
Output conductance at pin 1 ‘ Soe tyP- 6 - 90 pA/V
Input conductance at pin 15 ‘ ge typ. 0,35 |- 0,7 mA/V

1y Adjustable by a dropping resistor in the Vp-line; see also maximum tolerated voltages
for pins 1,4;7 and 8 in design data on page 3.

} ' January 1977
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Preliminary

{1

®+5,3V

@vpsgv

or (6V)
*1 680

Fig.1 Output stage for Vp =9 V or
6 V (resistor values between
parentheses).

VP Ry, Py at diot = 10%

9V 4Q 1,8W
6V 4Q 0,6W

D L
330
180 k2 (68 2)
{100 k) 4Q uF
F 390 9 l
4
300 k§2
(200 k2)
7
= 220 uF
3300 #
270 2
100 Q2
G
E 7276446
100 k2
(e0)
330Q
” 4

@ *53v 8202

Fig.2 Output stage for Vp = 14,4 V;
especially used in car radios.

: Vp Ry, Po at deot = 10%
* 1000 uF 14,4V 4Q 5,5W

%]451
’ .

) gy T
180 k§2
E
330 kQ2
4
G
E
39 k§2
390
7 4

(=)}
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TBAS570AQ

@+5,3v

D

120 kQ

330 kQ2

Fig.3 Output stage for Vp=16V.
VP RL PO at dtot = 10%
16V 4Q 6,8 W

I

=3 1000 uF

4Q

a.f. input

TBAS70A

TR29

2

TR30

R32

2,7k

Post amplifier for
Vo =500 mV and Vp=6V.

*In circuit on page 5
volume control resistor
(100k<2) and capacitor
(100nF ) on pin 12
should be omitted.

**Capacitor value depends
on load.

|-—-> a.f. output

*

@ 7276445
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TBA570A _ . * Preliminary
TBA570AQ :

1

" COIL DATA (in circuit on page 5) ' .
High qimlity AM/FM receiver (for portable and mains-fed applications)
A.M. -L.F. coils (f, = 455 kHz)
L.F. bandpass filter:
L9 NI1=284,5uH L10 N1 =680 uH

Qo = 100 "Qo = 100

N1/N2 = 40 N2/N1 = 74

N2/N3 = 1 (N2 + N1)/N3 = 10,7
|ZT]=3kQ

F.M.-1.F. coils (f, = 10,7 MHz)

Second i.f. baﬁdpass filter: Ratio detector :

L7 Ni+N2=2,7pH L8 N1=2,7uH L11 N1 =2,7uH L12 N2+ N3 =3,25uH
Qo = 100 Qo =90 Qo = 85 . Qo = 85
K 6-17 = 1,2 N1/N2=35,5 kQL11-L12=0,7 (N2 + N3)/N1 = 6

N1/N2 =1,75 ) N1/N2=2,2 N2 = N3

Low-cost 2-band AM portable receiver (see page 9) .

N1l =11 . N1 = 60 L1 and L2 on ferrite
N2=2 N2 =4 ) rod; 10 mm®;
wire:1,190 wire : 20 X 0,03 length =10 cm

N2 N1

L3 N ' N=284,5uH fm=452kHz. 14 " Np=284, 5pH fy =452kHz
R | C1=430pF Q0-100 1o v | Np/Ng=16,7 Qo=100
o wire:0,10 o - C1=430pF
. ° wire:0,19
core material : 7 MN(C) core material : 7 MN(C)
L5 . N1+N2=127pH fi;;=1MHz Lé N1+N2=13pH f;;m=7MHz
Mt | N1+N2)/N2=58 Qo=100 v | N1+N2)/N2=20 Qo=90
n23 G, (N1+N2)/N3=4, 8 Cp=200pF . (N1+N2)/N3=4 Cp=40pF
wire:0,19 wire:0,19
core material : 7 BR core material : 119 AM(C)
Note

In the circuit on page 9 for L3 and L4 a similar coil to L9 in the circuit on page 5 can be
used with the following exceptions :

L3 : secondary windings N2 and N3 are not used.

L4 : secondary windings N2 and N3 are connected in series.

When using a resistor between pins 2 and 15 (see dashed resistor in circuit on page 9),
signal handling is improved. R

‘ l January 1977
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Preliminary

Low-cost 2-band (SW-MW) AM portable receiver (P = 250 mW)

swh ] {mw 9 S
4L
j E 10 ;

0N YW
® O H~ N
&

W

=

11

2

Z

o

zZ

o

»

w

=

220 2

7

9

?11

Note: C1 and C6.max. 385 pF.

330 @

MFJ; uFJ;
2 7

790 [1g=15mA
® Y
+ + Vp =45V
1.5 uF 220 470 P

&

7276448

LI
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TBAS570A ' v . Preliminary

- TBA570AQ

APPLICATION INFORMATION at Tgmp = 25 °C

AM. performance : ' Vg-16 5,3v1)|42v2)
R.F. input voltage: S/N = 26 dB (notes 3 and 4) Vi typ. 18 10 uv
for Py = 50 mW (adjustable); ,
notes 3,4 and 5 Vi typ. 2 o2 pv
R.F. input voltage for 10 mV (a.f.) ‘
across volume control (notes 3 and 4) Vi typ. 2,7 4,5 . pv
A.F. voltage across volume control
at 100 @V (r.f.) input voltage (notes 3 and 4) Vo typ. 70 70 mV
Signal -to-noise ratio ‘ - ;
at 1 mV (r.f.) input voltage (notes 3 and 4) S/N  typ. 46 47 dB
A.G.C. range (change in r.f. inputvoltage for 10 dB
expansion in audio range); notes 3 and 4 - typ. 60 60 dB
R.F. signal handling capability at 80% modulation;
diot < 10% (note 3) Vi. typ. 150 7 mV
Harmonic distortion of h.f. part over most of
a.g.c. range; m = 0, 3; £, = 1 kHz (note 6) deot typ. 1. 1 %
I.F. selectivity Sg typ. 33 16 dB
I.F. bandwidth (3 dB) B typ. 5 5,5 kHz

Notes

1.
2.
3.

See circuits on pages 5, 6 and 7 (high quality AM/FM receiver).
See circuit on page 9 (low-cost 2-band AM portable receiver).

a. A.F. signal : measured across volume control. .
b. R.F. signal : measured at pin 2 with the aerial circuit connected (source resistance

about 1 kQ2). . ) .
c. f5 =1 MHz; f;; = 1 kHz.

.m=0,3.

. A.M. sensitivity for Py = 50 mW can be adjusted by means f the a.c. feedback

network in the audio part e.g. : Vi = 1,5 pV for Py = 50 mW (S/N =4 dB).

. Distortion can be decreased to 0, 7% by connecting a resistor of 270 k2 between

pins 2 and 15.

10 ‘ | l ’ January 1977
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TBAS570AQ
APPLICATION INFORMATION (continued) at Tamp = 25 °C; Vg_14=5,3 V
" Measured in the circuit on page 5
F.M. performance
Sensitivity for an f. m. signal 3 dB before limiting
at 75 Q aerial input of f. m. front-end (note 1) A typ. 3,5 pv
at pin 2; first'i.f. (notes 2 and 6) Vi typ. 50 v
Sensitivity for 26 dB S/N ratio
at 75'Q aerial input of f. m. front-end (note 1) Vi typ. 2,5 pVv
A.F. output voltage across volume control
at an i.f. signal beyond limiting (note 2) Vo typ. 120 mV
Signal-to-noise ratio
over most of signal range (note 2) S/N  typ. 65 dB
A.M. suppression over most of signal range (note 3) typ. 60 dB
I.F. selectivity (note 4) S300 typ. 43 dB
I.F. bandwidth (3 dB; note 4) B typ. 150 kHz
A.F. signal distortion —_—
3 dB before i.f. limiting (note 5) diot  typ. 0,8 % =
Notes —_

1. Aerial e.m.f. (Vy) at f5 = 98 MHz; Rg = 50 Q; Af = +22,5 kHz; fm =1 kHz.
2. fo = 10,7 MHz; Af = £22,5 kHz; fyy = 1 kHz.

3. A.M. signal: m =0, 3; f;; = 1000 Hz.
F.M. signal: {5 = 10,7 MHz; Af = +75 kHz; f,,, = 400 Hz.
Carrier simultaneously modulated with a. m. and f.m.

4. Including ratio detector.
5. fo = 98 MHz; Af = +40 kHz; f;; = 1 kHz.

6. Pin 3 by-passed to ground with a capacitor of 220 nF.
~

January 1977 ‘ ‘ ) | ' 11
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TBA570AQ -

AUDIO PERFORMANCE

Distortion before clipping (note 1) . ) ‘ dot typ. 0,5 %

. Input impedance (note 2) . [Zi[ typ. 90 kQ
Noise output power; volume control at min. (note 3) Py typ. 10 nw
Overall fidelity; flat within 3 dB (obtainable values) 35Hzto 15 kHz
Open loop voltage gain : . . Gy typ. 62 dB
Vp A 4,5 6 9 14,4 16
Rp, Q 8 4 4 4 4
P, at drot = 10% N 0,22 0,6 1,8 5,5 6,8
Py at onset of clipping; dgot = 1% W 0,15 0,4 1,2 4 4,8
Vi for diot = 10% (pin 12) mV 14 16 25 50 45
V; for Py, = 50 mW (pin 12) mV 5.5 | 4,5 4 3,5 3,5
Outl.aut transistors v BC327 BC368 BC368 BD329 BD329

* BC337 BC369 BC369 BD330 BD330
Circuit diagrams on page 6,7 or 9 page 9 Fig.1 Fig.1 Fig.2 Fig.3

Post-amplifier (see Fig.4 on page 7)

Output voltage : 500 mV
Audio gain (adjustable): 5
Distortion : 0,2%
Notes

1. Measured at 1 kHz and a negative feedback of 16 dB.
2. At the maximum tolerated value of resistance-tap/bleeder at pin 12.

3. Measured at a bandwidth of 60 Hz to 15 kHz, pin 12 being connected via a capacitor of
32 pF to pin 9; Ry, =4 Q.

12 l ' : : ‘ ’ : January 1977,
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TBA570AQ
APPLICATION INFORMATION (continued)
Typical a.g.c. curves for AM reception (circuit diagram on page 5)
103 7262127.2
. —Vg_ 1653V fo=1MHz
z ——Vg =32V m=30%
e . fm =1kHz
3 Rg at pin 2 ®1k§2 ya.f. signal W—M-
g 102 I l JALHE tHland noise
Qo
'] P -
5 2
g 2 ’
] Ve
S / 26 a8/ |||l 359