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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 publ n.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 7

Part 8

Part 9

Transmitting tubes for communication

December 1975

and Tubes for r.f. heating Types PE05/25 —~ TBW15/125

Transmitting tubes for communication
Tubes for r.f. heating
Amplifier circuit assemblies

Microwave products

Communication magnetrons
Magnetrons for microwave heating
Klystrons

Travelling-wave tubes

Special Ouaiitv tubes;
Miscellaneous devices

Receiving tubes
Cathode-ray tubes
Camera tubes; Image intensifier tubes

Products for nuclear technology

Channel electron multipliers
Geiger-Mueller tubes
Neutron tubes

Gas-filled tubes

Voltage stabilizing and reference tubes
Counter, selector, and indicator tubes
Trigger tubes

Switching diodes

TV Picture tubes

Photomultiplier tubes
Phototubes (diodes)

August 1976

January 1976

May 1976

Diodes

Triodes

T-~R Switches

Microwave semiconductor devices
Isolators = circulators

January 1975

March 1975

August 1975

May 1975

July 1975

August 1975

Thyratrons

Ignitrons

Industrial rectifying tubes
High-voltage rectifying tubes

QOctober 1975
June 1976



SEMICONDUCTORS AND INTEGRATED CIRCUITS (RED SERIES)

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

Part 1a

Part b

Part 2

Part 2

Part 4a

Part 4b

Part Ha

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
ransmitting transistors
ywave devices
Field-effect transistors

Devices for optoelectronics

Photosensitive diodes and transistors

Light emitting diodes
Displays

Professional analogue integrated circuits

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

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

July 1976

Photocouplers
Infrared sensitive devices
Photoconductive devices

November 1976

N.B. Consumer circuits will be issued in part 5b

Digital integrated circuits

LOCMOS HE family
GZ family

May 1976

November 1976



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 da

Part 4b
Part b

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
NORDbits 60-Series, 61-Series

Resistors

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

M 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

October 1976

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
Variable capacitors

February 1975

Components for black and white
television
Components for colour television

October 19076

Ferroxcube potcores and square cores
Ferroxcube transformer cores

May 1975
July 1975

Core memory systems

September 1975

Miniature direct current motors

September 1971

Circuit blocks for ferrite core
memory drive

July 1975
March 1976

November 1975
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Preface
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Ratings
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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 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
l._

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 Internaticnal 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, leading 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
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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 lidentification.
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

The type

PRO ELECTRON TYPE DESIGNATION CODE

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
8]

-analogue
-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 OC

: ~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..

1) 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.

Anril 1973 l l ” 1
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PACKAGE OUTLINES

PLASTIC 8-LEAD DUAL IN-LINE (SOT—97) Dimensions in mm

© 10 max +—— 8,25 max ———~
s
a i
R — T
£ 4,2
o max
o v 045
v - - - '—1 min
X -—H——lo7e ®
y 053 |,
29 ! I sx [| 040 |1 —
p i ’ —».L<—{§[0,251.@ A)
I ' 2‘5“ v ]
le—sle—nle—sl
115
max 7’6 7273585
—>‘ 1,2 14—
@ Positional accuracy.
8 5 top view M Maximum Material Condition.
J | 9—._ R — A) Centre-lines of all leads are
within 0,127 mm of the nominal
1 4 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.

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 0C, 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.

el 1TNOTA I| ’I 1



PACKAGE OQUTLINES

HitH

PLASTIC 16-LEAD DUAL 'N-L'NE Dimensions in mm

seating plane

- 22 max ~——— 825max ———s

il i
i if
T«--—‘—m D?]m i ~+!
" 95
716 72550416
T
I | ‘ |
6 15 1 13 12 1 10 9 & Positional accuracy.
B M Maximum Material Condition.
. E— I 1
A) Centre-lines of all leads are
! 2 3 4 5 6 1 8 within 0,127 mm of the nominal

; ‘ i | | ‘ position shown: in the worst
case, the spacing between any
top view two leads may deviate from
nominal by + 0, 234 mm.

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

indicated.
SOLDERING
1. By hand

N

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.

2 H November 1976



PACKAGE OUTLINES

SO-8 (SOT-96A); PLASTIC 8-LEAD

je—-——-— 5,0max —| B
| i
|
1 -
l o 173
\ %
i S 0450
ol e | 0.35) | ‘ .
0,45 max l - l e&} &?_5__@
- 1,25 e
HHHH .
1 3 2 1 top view

&
®

]

SOLDERING see last page of this chapter

FLAT PACK Dimensions in mm

!«G—ﬂ——-—- 5,2 max »——b!
1,0 o 4,0max ———- |
min { |
Tl |
M /
Ay 0,1
022 M0 i
0,19
@ § 2 max - -~‘bg
7z68240.2

Positional accuracy.

Maximum Material Condition.

1 e TOTTA



PACKAGE OUTLINES

SO-10; PLASTIC 10-LEAD FLAT PACK

Dimensions in mm

]4——— 5,2 max —————p~|
e——————— 6,25 max ——— - r:;?n | 4,0 max |
-
as 18
* max

| o
il y
5 ma Bt X . S
- 1’25 < 7273977
5 4 3 2 1 top view
@ Positional accuracy.
M Maximum Material Condition.
6 7 8 9 10

SOLDERING see last page of this chapter

4 l l l. November 1976



PACKAGE OUTLINES
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PACKAGE OUTLINES l

LEERREL

PLASTIC; 14-LEAD (SOT-43)

5,6 max
5 max
S— [
’ t
010 18
D 0.0 b %%
) ; \ vy
= e e S = e
8 (4
020 12 |
0,08 T max

- 1,25 |-

s 12 0" 10 szt topview
| 0,8
s [T E s
s 14
e B | B = e T
\
o 2@3 W s st

8-LEAD METAL ENVELOPE (TO-99)

—cJ 5,1 nom L»

a—— 9,44 max —-

1,0 max
-

|

<t

Dimensions in mm

4,6 max |

7266978

Dimensions in mm

s 0,1&8
- 373 max
85 . )
max i
78 ~
T )
\.
- 4,7 max la—- 12,7 min ——sl 72551991

|
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PACKAGE OUTLINES

SOLDERING SO-PACKAGES

The Reflow Solder Technique

The preferred technique for mounting miniature components on hybrid thick or thin-film
circuits is reflow soldering. Solder is applied to the required areas on the substrate by
dipping in a solder bath or, more usually, by screen printing a solder paste. Components
are put in place and the solder is refiowed by heating.

Solder pastes consist of very finely powdered solder and flux suspended in an organic
liquid binder. They are available in various forms depending on the specification of the
solder and the type of binder used. For hybrid circuit use, a tin-lead solder with 2 to 4%
silver is recommended. The working temperature of this paste is about 220 to 230 °C
when a mild flux is used.

For printing the paste onto the substrate a stainless steel screen with a mesh of 80 to

105 pm is used for which the emulsion thickness should be about 30 pm. To ensure that
sufficient solder paste is applied to the substrate, the screen aperture should be slightly
larger than the corresponding contact area.

The contact pins are positioned on the substrate, the slight adhesive force of the solder
paste being sufficient to keep them in place. The substrate is heated to the solder working
temperature preferably by means of a controlled hot plate. The soldering process should
be kept as short as possible: 10 to 15 seconds is sufficient to ensure good solder joints
and evaporation of the binder fluid. After soldering, the substr
remaining flux. ’

ate must be cleaned of any







RATING SYSTEMS

RATING SYSTEMS

ACCORDING TO LE.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 tothe application.

1.4- Rating. A value which establishes either a limiting capability or a
limiiting 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.

Tamuna 1048 H H 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 characteristicsof 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 type as
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
serviceébility of thedevice, taking responsibility for the effectsof changes
in operating conditions due to variations in the characteristicsof 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 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 of the circuit elements
(transistors,diodes) are given in which case symbols are based on the recommenda-
tions as published in I.E.C. Publication 148,

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.

b

Exal’nples: L, 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 potentialis higher than
that of the reference terminal,

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

Examples: 13, 114

For voltages normally two number subscripts arve 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: Vo-12, vi14.2, Vg, vg

ERREERE

November 1971 ! 1



LETTER SYMBOLS

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

For maximum (peak) values : Mor 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: I3, I9av, 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: Voo, Vpe, VCES, I
Vpsss 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 terminai

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, yo, kr

Subscripts for Parameter 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 subscripts.

Examples: h;, z,

2 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: Vi = Iy} +hy Vo
12 = hely + hOV2

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 (hj) etc. ... for the real paxt
Im (hi) ete. ... for the imaginary part

November 1971 3



LETTER SYMBOLS

e

_LIST OF LETTER SYMBOLS IN ALPHABETICAL ORDER

Letter symboll Definition

B Bandwidth

by, bo ltllaut,‘respecfinzl.y output susceptance
Ci, Co Input, respectively output capacitance
CMMR Common-mode rejection ratic

d Distortion

= Noise figure

f Frequency

fe Cut-off frequency

fo Centre frequency, intermediate frequency
fm Modulation frequency

i Transition frequency

hy, hpg, hFC: npRE

I3, I8, 1cs 1gs 1Dy 1Q, Ig

g ips iy ig

ij;, JB’ j»(
I3av: Ipav: Icav, Igay

Isvie Ienve lome Tem

Iame lbm’ Tems lom

Input,respectively output conductance

Power gain

Transducer gain

Voltage gain

DC current gajn (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 Collectox-substrate leakage current
Ings Drain cut-off current (source short-circuited to
gate)
4

H November 1971
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I LETTER SYMBOLS

Letter symbol

Definition

Igpo

V3, V-4, VBB, VB
V3, V3-4» VBEs VCB
VBEsat- VCEsat
Ver)CBO: V(BR)CEO?
V(BR)EBO

ViBRrICS
Vepor Veror VEBOr Vess
Vi-3

Emitter cut-off current

Input current of a specified circuit
Input offset current

Qutput 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, xespectively output power of a specified
uit

Total power dissipation in the device

Input, respectively output resistance of a specified
clrcuit

Load resistance

Source resistance

Thermal resistance

Supply voltage rejection ratio

Ambient temperature

Casge temperature

Storage temperature

Tetal 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 termainal (second sub-
scripty 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
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LETTER SYMBOLS

Letter symbol Definition
Vi» Vo Input, respectively output voltage of a specified cir-
cuit
Vi Input offset voltage
Vi lim Input voltage at which limiting starts
VN Negative supply voltage
Vp Positive supply voltage
Vi Noise voltage
Vi» Y2 Yor Y Input, transfer, output and feedback admittance
- Zi, Zg Input, respectively output impedance
% 7 Efficiency
- D b, ‘PO, Py Phase angle of input, transfer, output and feed-
back admittance
6 November 1971




AMPLIFIERS



TYPE SELECTION

Amplifiers
TBAZ21D
TCAZ20
TCA410A;B; D
TCASB20B; D
TCAG680; B; D
TIAO301D
TDA0324D
TDAO358D
TDAQ741D
TDAQ748D
TDAL1034: B: D
TDAL458D
TDA42Z508: D

op amp
triple op amp

voltage follower

op amp

high slew rate op amp
op amp

quadruple op amp

dual op amp

general purpose op amp

- general purpose op amp

-~ low noise op amp

dual op amp

- programmable op amp

November 1976



TBA221D

OPERATIONAL AMPLIFIER

The TBA221D is a silicon monolithic integrated operational amplifier for use at tem-

peratures from ~25 to +85 OC. 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

TBA221D is equivalent to pA741C, but has better specifiedd.c. parameters and lower noise.

QUICK REFERENCE DATA
Positive supply voltage vp 15 Vv
Negative supply voltage -VN 15 v
Characteristics at Ty = 25 0C
Vbltage gainat Ry, =2 kQ; Vo = %10V Gy typ. 200000
Common mode rejection ratio CMRR typ. 90 dB
Differential input resistance Rj typ. 2 MQ
Output voltage swing at Ry, = 10 kQ Vo > 12V
Input voltage range Vi > 12V

PACKAGE OUTLINE SO-8 (SOT-96A) (plastic 8-lead flat pack) (see general section).
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TBA221D

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

Voltages
Positive supply voltage Vp max. - 20
Negative supply voltage -VN max. 20
Common mode input voltage ) Vi max. *+15
Differential input voltage Vg_3 max.  *30
Power dissipation (see derating curve below)
Total power dissipation (free air, T,y = 50 9C)
mounted on a ceramic substrate (4 cm2) Peot max. 470
mounted on printed-circuit board (4 cm?2) Peot max., 310
Output short-circuit duration 2) indefinite
Temperatures
Operating ambient temperature
see derating curve below Tomp ~25to +85
Storage temperature Tstg =65 to +150
500 7273979
AN
Prot N L on ceramic substrate
(mW)
3\
N N on printed-circuit board
250 T
N
NI
N
AN
N
0 o,
0 50 : 100 Tamp (°C) 150

mW

mW

oC
oC

l) 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.
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TBA221D

CIRCUIT DIAGRAM

TR8

e

725546986.1
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TBA221D

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

Input offset voltage Vio t<yp. i gz
Input offset voltage at Vp = 18 V;

-VN =18V;Vi=¢tI5V Vio < 8 mv
Input offset voltage drift AVio typ. 5 pv/oC
Input bias current I; t<yp. 128 nnﬁ
Input offset current Lio t<yp. SE(’) ﬁ

+
Input voltage range Vi t>yp ;ig X
Common mode rejection ratio CMRR t>yp ;g g

— Differential input resistance "Ry t>yp (z) ’8 ﬁg

Power supply voltage rejection ratio PSRR t<yp. 1?)8 ix%
Voltage gain at Ry, =2 kQ; Vo = 10V Gy t>yp 238 888

+
Output voltage swing at Ry, = 2 kQ Vo t>yp ;ié z
Output resistance at f = 1 kHz Ry t<yp. 128 g
Output short-circuit current Isc typ. 25 mA
Supply current at I, = 0 Ip.N t<yp. ;’; mm..:
A.C. gainat f = 1 kHz; Ry, = 2 k© 6y e 1288
Transient response (unity gain; voltage follower)

Vi =20 mV; Ry, = 2 kQ; C, = 100 pF

Rise time typ. 0,25 ps

Overshoot typ. 3 %

Slew rate (unity gain) at R}, = 2 k@ S typ. 0,6 V/us
Input noise voltage at f = 1 kHz Va typ. 20 nV/VHz
at f = 30 Hz Vn typ. 25 naV/VHz
Input noise current at f = 1 kHz In typ. 0,15 pA/VHz
at f = 30 Hz In typ.. 0,6 pA/VHz
4 ” ” Tune 1976



TBA221D

CHARACTERISTICS at Vp = 15V; =V = 15 V; T, ,py = =25 to +85 OC unless otherwise

specified
Voltage gain at Ry =2 kQ; V, =10V
Input offset voltage
Input bias current
Input offset current

Output voltage swing at Ry, =2 kQ

Ve

TBA221 —

10kQ

7255590

-V -Vn

Offset voltage zeroing circuit

Ve

7
2y _

3 TBA221 6 —V,
+
C R
v, 1 [5 ,A L L
-Vy 7256591
2 7

Transient response test circuit

>

A

I

A

20000
5,5
0,3
0,1

11,5

mV

A
pA
v

Tine 107A H



TBA22iD

7269312

T T T T 10 7270182
1111
200 Vp=Vy=15V Ri Y
M Vp=Vy=15V
I; 5
(nA) /
4
- 3 /e
100 N /
Ntyp //
N 2 V
< /
00 25 50 75 !
0 o
Tams (€] 50 Temp(°C) 100
726931 7269315
125 T
LI T 1]
35 Tamp =25°C 1=
Gy
Isc (dE)
(mA)
30 100
b
typ
F
25 ~ typ'
™
75
20
15 50
0 25 50 75 10 Vp; VN (V) 20
Tqmb (OC)
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TBA221D

30

(nA)

20

10

60

Vo(p—p)
(v)

40

20

7269310 726931
TITTTT T 17
EEENNE [ T[]
0,
Tamp=257C - 40 Vp=Vy=15V
1 Tio
(nA) N
" \
yp \
= 30
r/
RN
N
20
typ
\\
N
10 P
0 10 VpiVyl(v) 20 0 25 50 75
Tomb (OC)
T T S T T
EEEREE EREEEEEE
Tamp=01t070°C | F1 Tamb=0 to 70°C
R =2kQ T 2V 4
(V) /
A
[/
10 5
- typ
"4
/
typ
— 5
/V
A
A
/V
0
0 10 VpiVy(V) 20 0 0 Vp;Vy(V) 20
o :




TBA221D

7269307

7 9
150 1T 30
1]
N Tamb=25°C [ LT
Ptot B Vo //
(mw) [ (v) al
typ
100 20

/ /
50 ) 4 10 /'
s v Vp=Vy=15V
[re— vV
m— V4 Tamb=25°C
0 : [T
0 10 VpiVylv) 20 10! 1 R (kQ) 10
106 7269316 25 7255584
Vp=Vy=15V
G, P=VN ) vy
105 Tamb‘=25 (¢ (mV)
20 \
90%
104 'lh
15 1
103 -
typ
10
102
]
5 i
10
F—110% ;“ Vp; - Vy=15V
1 0 r Tamp = 25°C ;:
Ri=2kQ i
CL=100pF . |
o FHH
1 -
110 102 10° 1% 105 10° 107 o4 0 1 2 3
f {Hz) t(ps)
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TBA221D
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TBA221D

7269317
30 TT1]
[ TIT
VP=VN=1§V HH
Vo p-p) \ Tamb=25°C {HH
) \ R =10kQ [
\
\
\-
—\ typ
\
\
\
\
10 N
\
L \
= 0N
s N\
\\
0 T~
102 103 104 105 f (Hz) 106
100 7270184
. |
CMRR Ve =Vy =15V [][]]
(dB) _ ™ Tamb=25°C |}
™ C =30pF
N
N
75
\\‘
N
N
‘ wqp
N
50 AN
N
\\
N
N
25 q
0
] 10 102 103 104 105 f(Hz) 108
10
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TCA220

TRIPLE OPERATIONAL 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 5 MHz minimum. No
latch-up occurs if the input voltage range is exceeded.

QUICK REFERENCE DATA
Positive supply voltage Vp nom. 6 AY
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 Tio typ. 0,2 HA

PACKAGE OUTLINE plastic 16-lead dual in-line (see general section).

August 1976 H l



TCA220
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TCA220

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

Voltages
Supply voltage Ve-16 max. 18 v
Common mode input voltage Vi max. 18 v
Differential input voltages V.9
iV5_4 J max. 5,0 AY
iV8_7
Pin No. 9 voltage Vo.16 max. 0 v2)
Currents
Input currents (pins, 1, 2, 4, 5, 7, 8) I35 1y
Ig; 15 } max. 0,5 mA
17;1g
Output currents (pins 14, 13, 11) “T145-113:-11q max. 100 mA
Bias current (pin 3) I3 max. 5,0 mA
Total power dissipation
750 72623221
Piot
(mW)
N
500 \\
N
250 N
N
N
N
0
-100 -50 0 50 Tamb(°C) 100
Temperatures
Storage temperature Tstg -55 to +125 oC
Junction temperature Tj max. 125 e

D For a total supply voltage less than 18 V, the absolute maximum input voltage is
equal to the supply voltage.

2t amplifier C is used, pin 9 must be connected to pin 16.

April 1973 H ’ 3



TCA220

THERMAL RESISTANCE

From junction to ambient

CHARACTERISTICS (each amplifier) at Vp =6 V;-Viy =6 V; Ty = 25 °c
Ry, = 10 kQ (unless otherwise specified)

Rth

Voltage gain at + Vop = 3,5V Gy
Input offset voltage at Rg < 200 Q Vio
Input bias current I;
Input offset current Lo
Common mode rejection ratio at Rg =2k CMRR
Input voltage range Vi
Differential input resistance Ry
Supply voltage rejection ratio at Rg=2 kQ  SVRR
Peak output voltage swing VoM
Total current at Vo = 0; Ry =10 k<2 Ttot
at Vo =0; Ry, = €9 Lot

Slew rate (unity-gain)

Bias current (all three amplifiers together) Ig

Channel separation between amplifiers A andB

Frequency compensation circuit

between amplifiers A andC
between amplifiers BandC

Ve
s

TCA220
(ampl. A)

16 3900

» 330pF

15

7268241

max. 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+3,5
typ. 1,0
typ. 0,4
typ. 0,4
> 200
typ. 94
typ. 130
typ. 110

oc/w

mV
mV
]J.,A

PA
dB

kQ
uv/v

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 - VN - 1,5
200- 10~

gives minimum power consumption. v

o
2) Channel separation defined as 20 log v
amplifier B. oB

x Gp, if Gp is the closed loop gain of

April 1973



TCA410A; TCA410B

TCA410D

VOLTAGE FOLLOWER

The TCA410 is a silicon monolithic integrated operational amplifier internally connected

as a voltage follower.
Special features are:

- very low input current;
- continuous short-circuit protection;
- no frequency compensation required

- small package (TO-72 or SOT-95A)

For most applications the TCA410 can beusedas a direct replacement for the LM302 and
1M310. The TCA410D is pin to pin compatible withthe TBA221D, when the latter is connected

as a voltage follower.

QUICK REFERENCE DATA
Supply voltage range Vp = -Vy S5to18 V
TCA410A TCA410B
TCA410D
Input bias current 9 typ. 0,5 ( 1,5 nA
Input offset voltage Vio typ. 3 mV
Output short-circuit current Isc typ. 10 mA
Output voltage swing at Ry, = 5 k2 Vo typ. 13,5 'V
Slew rate S typ. 4 V/ps

PACKAGE OUTLINE (for TCA410D see page 2)

TCA410A; TCA410B: TO-72

116
max
~
- Yous
48 jmax
147 max
max v

’4— 53 —>|<——— 12,7min ——| 7266767

max

pin 4 connected to case

Dimensions in mm

1=Vq
2=Vp
3=Vj

4=VN

June 1976 ‘ l I



TCA410A; TCA410B
TCA410D

PACKAGE OUTLINE (continued)
TCA410D; SOT-95A (plastic 6-lead flat pack)

<—— 3,75max——|

[
1,45
max 179
* max
Lo
~ -y N
ousmex | =]
-l 125 =
3 2 1 top view
4 5 6

. Not connected

. Input (Vj)

. Negative supply (VN)
. Not connected

. Output (Vo) ,
. Positive supply (Vp)

U W N

Dimensions in mm

I —— 5,2max ————

1,0
min

+——£4,0max ———»

i)

7269299.1

N
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TCA410A; TCA4108

TCA410D
CIRCUIT DIAGRAM
OV
R1 R& R9 R14
TR1
R2 TR2 TR6 TR12
KTRM
R3 R7 })TRS Y03 TRI3
. D5
TRI0  ¢—| 4 R15
v,0 TR3 TR8 ri | Wou
y v,
TR4 TR7
R12 R16
1}
R6 R10 e
{ s
D2
—
KTRS
Yot F Tri
R5 R8 Lo R13
1 o
7267179.2
3
Tano 1076 “ “ 3



TCA410A; TCA4108
TCA410D

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

Voltages

Positive supply voltage Vp max. 18 Vv
Negative supply voltage -Vn max. 18 'V
Common mode input voltage VN to Vp
Differential input/output voltage max. 6 V
Power dissipation (see derating curve) Piot max. 250 mw
Temperatures ,

Operating ambient temperature Tombp ~—25to +85 OC

Storage temperature
metal envelope; TO-72 T
plastic flat pack; SOT-95A

-65to +125 OC

stg
-65to +125 OC

stg
hoo 7272806
Ptot
(mW) TO=72 with heatsink
100 CTIW .
‘\ SOT-95A
200 ™ NG T0-72
A%ZA!
Nt [N
AN
N\
N,
%
50 00 1 (°c) 150

4 June 1976



TCA410A; TCA410B

TCA410D
CHARACTERISTICS at Vp = 15 V; =V = 15 V; Tamp = 25 OC
TCA410A | B | D
511, )
Input bias current L t<yp. (1) g l 3 g l g 8 ﬁ
Input offset voltage Vio t<y'p l?) Ez
Input offset voltage drift AVj, typ. 20 pv/oC
> 0,9980
i = SV =4
Voltage gain at Ry =5 k&2; Vy =£12,5V Gy typ.  0.9995
+
Output voltage swing at Ry =5 kQ Vo t>yp ;ig’g X
Output resistance at I = 6 mA Ro t<y'p. 2’3 g
Output short-circuit current Ige typ- 6 to ig ﬂ E
> 2,5 Vs )
Slew rate S typ. 40 Vs
Supply current Ip. N t<yp. g EA{\“
C o . > 65 dB
R
Power supply voltage rejection ratio PSRR typ. 75 4B
Supply voltage range Vp = -VN 5tol8 V
Input capacitance Ci typ. 2,5 pF
Input noise voltage at f = 1 kHz Vn typ. 80 nV/VHz
at f = 10 Hz Va typ. 200 nV/VHz
Input noise current at f = 1 kiz: TCA410A In typ. 0,006 pANHz
TCA410B In typ. 0,015 pA/VHz
at f = 10 Hz : TCA410A In typ. 0,04 pA/VHz
) TCA410B In typ. 0,1 pA/VHz
Tune 1976 || ” 5



TCA410A; TCA410B
TCA410D
3 7267471
HERE
L \\ Vp=15V 4
(nA) -vN=15V  H
typ. values [
2 N
TCA410B
N
1 —— L
— | TCA410A;D
-—._,,_'__
0
-25 0 25 50 75
Tamb (°C)
10 7267472
[ LI
O Vp=15V
p= ]
(dB) VN=15V H
Ryp,=5kQ H
N
0 NN T
Rg=0
N NAL S
\ N
\ Ve
-10 \ ‘\ Jz
X\ —E%S:)—a TCA410 !
XL =0f]
! e
-y
-20 - ey W
Rg =100k Q-\ HHHH
s \ oo
\ 100 pF
-30 L
108 106 107 £ (Hz) 108
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TCA410A; TCA410B

TCA410D
7272810 3 7272807
Vp =15V
—Vy =15V
G, I
In
1-10—% {mA)
(0,9999)
2
%
typ
typ
1-10-3
N 7
{0,999) »
P4
)4
L 7
1-10-2
(0,99) . N
1—10—" :
(0,9) 0
2 3 4L S
10 10 10 £ (Hz) 10 0 10 Vi =Vy (V) 20
10 ‘ 7272808 20 7272809
Vp==Vy=15V
TCALI0B I
Va(rms) TCALI0A;D s¢
(uV/VHz) (mA)

1 // "
10 Hz A \

101 W 10 typ

1kHz 7
| SRR
% thermal noise of \
source resistance \

102 5
103 s 0
104 108 106 107 08 25 0 25 50 _ 75_ 100
Rs (Q1) Tamp (°C),

~
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TCA520B
TCA520D

OPERATIONAL AMPLIFIER

The TCAS520 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 :2to 20V
- offset voltage adjustable to zero
- output TTL-compatible

- low power consumption :5mWat5V

- high slew rate (comparator) : 50 V/ps

- low input bias current : 30nA

QUICK REFERENCE DATA

Supply voltage Vp nom. 5 Vv
Output sink current Isink typ. 12 mA
Input current Ij typ. 30 nA
Slew rate (comparator) S typ. 50  V/us

PACKAGE OUTLINES (see general section).

TCAS520B : SOT-97 (plastic 8-lead dual in-line).
TCAS520D : SOT-96A (plastic 8-lead flat pack).

June 1976 l ‘ 1



TCA5208B
TCA520D

CIRCUIT DIAGRAM

07
TRl TR4 TR9
50
+
3 TR2  TRS TR7
[
20- I/I TR0 ]
— {Tme
({ »-{:Tmz
)
—ER“

R1 R2 R3 | |R& RS WD1

: —o4
IL o 7267240

o O-

CONNECTION DIAGRAM AND PINNING

1. Balance
v C
P l——-| 2. Inverting input
i7 5 3. Non-inverting input
2 p
0 - "4. Negative supply (VN)
. 6
inputs TCA520B:D output 5. Frequency compensation
3
Oo—+ 6. Output
1 4 8 oV 7. Positive supply (Vp)
_C'j_[ 8. Balance
5kn 7267241
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TCA520B
TCA520D

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

Voltages

Positive supply voltage Vp max. 11 Vv
Negative supply voltage -VN max. 11 Vv
Differential input voltage tVo.3 max. 6 V
Temperatures

Operating ambient temperature ‘ Tambp —25to +85 ©OC
Storage temperature Tstg -65to +125 oC

Maximum power dissipation in free air

package mounting max. power derating thermal
dissipation factor for resistance
at Tamb =50 °C | Tamp > 50 °C Rih j-a -
(mW) (mW /°C) (9C /W) =
SOT-97 | onPC board 375 5 200 =
SOT-96A | on ceramic substrate
(4 cm?) 440 5,8 170
SOT-96A | on PC board (4 cm2) 300 4 250
June 1976 “ H 3



TCA520B
TCA520D

CHARACTERISTICS Vp =5 V; VN = 0 V; Tamb = 25 0C; R, connected between output
(pin 6) and positive supply (pin 7)

Input offset voltage
Input offset voltage drift

Input bias current

Input offset current

Input voltage range

Common mode rejection ratio

D.C. voltage gain at R, =5 kQ

A.C. voltage gain at f = 1 kHz; C = 100 pF
Output voltage range at R, = 5 kQ

Output sink current at Vo =V + 0,4V
Output source current at Vo <Vp = 0,4V

Supply current at I =0

Slew rate at C = 100 pF; Ry, = 1 kQ
atC =0; Ry, = 1 kQ
Input noise voltage at f = 1 kHz

Input noise current at f = 1 kHz

Vio
AVio

I

Vo

Isink

ISOU]’.‘CQ

Ip;N

S
S
Vn

In

typ.

<

typ.
typ.

<

typ.

<

typ.

typ.
typ.

£yp.
typ.

typ.
typ.

1
6
5
30

100

5
30

Vn+ 0,9
Vp - 0,5

70
100

25000
50000

600 to 1800

1000

VN+ 0,1
Vp - 0,1

8
12

0,13
0,20

1,5

0,3
50

15
0,2

o
o™
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TCA520B

TCA520D
105 7267242.1
open-loop voltage gain versus frequency
GV — ~
™N
N
104 ™ AN
N N
AN
\\ \\ b
AN N q
N
N N
10° R S AN C=0
N AN N
\‘ A
N N\ C =10pF N
N N
N
C=100 pPN N N
N, N| \
102 = S X
N N AV
AN AN
3 \
\\ N
\\‘ N \
N
N \
10 N 3
N N\
\
AN A
\\ \
N \ \
1 s \
102 103 104 10° 106 107 f (Hz) 108
7267446
130 open-loop voltage gain versus
supply voltage
G T[]
v typ. values||
(dB) VN=0V ]
110 R, =10k L
pot
A
'4
1k Q==
|
yd
90 —
/
/
70
0 10 Vp (V) 20
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TCA520B
TCA520D
104 ) 726744
Gy
C=0;S=50V/us
103 ~
] A\
I \\
C=1pF;S=25V/us
102 o UL P P L \
S —— L“ A Y
\
1 \
1\
C=10pF;S=3V/us ‘ \
10 == \
= X\
= — | \
1 C=100pF;S=0,3V/us L
N\ ‘\
AN
N\
\
\
- \
102 103 104 103 106 107 £ (Hz) 108

Frequency response and slew-rate for various closed-loop gains
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TCA520B

TCA520D
60 7267444 60 7267443
input bias current versus supply output sink current versus output
voltage voltage
£ [TTTTT
. [TTTTT .
L I typ. values ISHX; typ. values ||
(@A) HyN=0V Tamb =~ 20 °C7] (m VN=0V M
. [
40 40
Y +25 T Vp=20V
/ ] i%' / j
+70 L[]
P 10
1 /
y
L 5
20 20
=2 =
0 0
0 10 Vp(V) 20 0 10 V4 (V) 20
72674642 7Z67LL5
0,75  rouput source current [TTI11 30 peak-to-peak output voltage
versus output voltage typ. values| | versus supply Voltage
~ VN=0V 1 v [T
Isource P~ | 0(pvrp) Ry, =1kQH
(mA) Vp=20V Tk ¥
\
0,5 20
=1 710
=
min
d
0,25 10 g
S 4l
7
v
4
p4
pd
2] V.4
0 0
0 10 Vo (V) 20 0 10 Vp(V) 20
Tuno 107A H 7




TCA520B

TCA520D
O +5V
7 15 1k
2 -
vi TcA5208:0 |2 output
3 (Vo)
+
[1 & s
| —
— 7267647
4
) 7267448
100 == ==
Vi I I
(mV i |
0 =
1
| |
100 b= | IS SR
5 < 7
Vo 1 !
(V) | ,l
: |
2,5
| l IJ
i |
1
\ . 4
0
0 1 2 . 3 4L 5
: time (ps)

The TCAS520B;D used as a comparator; pulse delays when the circuit is 20 or 100 mV
overdriven.
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TCA5208B

TCA520D
10[‘ 7272804 102 7272805
Vn(rms) In(rms)
(nV/VHzZ) (pA/VHz)
103 10
102 N
\_ typ N~y
10 10—1
110 102 103 104 10_210 102 103 104
f (Hz) f (Hz)
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TCA680; TCA680B
TCA680D

OPERATIONAL AMPLIFIER

The TCA680 is a silicon monolithic integrated operational amplifier intended for general
purposes, having a considerably improved slew rate and bandwidth compared to the
TBA221 (pAT741C).

Special features are:

- internal frequency compensation;

- output short-circuit protection;

- pin compatible with general purpose operational amplifiers;
- offset voltage adjustable to zero.

QUICK REFERENCE DATA
Slew rate S typ. 20 V/ps
Unity gain frequency £ o typ. 6 MHz
Input bias current ‘ Ii typ. 30 nA
Voltage gain Gy typ. 100 000
Supply voltage range Vp; -VN 3to15 'V

PACKAGE OUTLINES (see general section)

TCA680 : TO-99 (8-lead metal envelope).
TCAG680B : SOT-97 (plastic 8-lead dual in-line).
TCA680D : SOT-96A (plastic 8-lead flat pack).

June 1976 ‘ ’ ! ‘ 1



TCA680; TCA6808B

TCA680D
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l TCA680; TCA680B
| TCA680D

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 Vv
Common mode input veltage (pins 2 and 3) Vp to =V
Differential input voltage Vo_3 max. 0,5 V b
Current
Input current I);13  max. *10 mA 1
Temperatures
Operating ambient temperature Tamp —25to +85 ©OC
Storage temperature; metal envelope Tstg -65to +150 OC
plastic envelope Tstg -65to +125 ©°C
Power dissipation
Total power dissipation (see derating graph) Piot max. 500 mW
750 7272812
Prot
(mW)
500 N
TCA680
T 1
TCA680B
\p| TCABBO0D %)
250
N
0
0 50 100 150 200
Tumb (ac)

l) Diodes protect the inputs against over-voltage. Therefore, unless current-limiting
resistors are used, large currents will flow if the differential input voltage exceeds
0,6V.

2) TCA680D mounted on a ceramic substrate of 5 cm2, When mounted on a PC-hoard
the maximum power dissipation is 330 mW.
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TCA680; TCA6808

TCA680D

CHARACTERISTICS at Vp = 15 V; =V = 15 V; Tamp = 25 9C unless otherwise specified

typ. 2
Input offset voltage Vio <yp 8 zz
Input offset voltage drift AV, typ. 25 mV
typ. S ©nA
Input offset current Lio <yp 30 A
Input bias current 15 t<yp. 138 ﬁ
Input voltage range V; - —12,5t0+13,5 vV
Py g€ Tang i typ. -13,5to+14,5 V
S . > 70 dB
Common mode rejection ratio CMRR typ. 100 dB
Power supply voltage rejection ratio PSRR t<yp. 1(1)8 ﬁx%
Large signal voltage gain - 3
0000
+ = . = )
¥V,=10V;R, =1k Gy typ. | 100000
. _ > 12V
Output voltage swing at Ry = 1kQ Vo typ. +13 v
) . _ typ. 50 Q@
Output resistance at f = 1 kHz Rg =z 100 ©
Output short-circuit current Ige typ. ' 22 mA
‘ : 4
Supply current Ip.N 3’13 . ; ?i
Transient response (voltage follower)
Vi =500 mV;Rg = 10kQ; Ry, = 1 kQ
Cp, = 100 pF -
rise time typ. 50 ms
overshoot typ. 20 %
Settling time at Vi = 10V; 0, 1% error typ. 750 ns
. _ . > 15 V/us
Slew rate at Ry =1kQ; Cy, = 100 pF S typ. 20 Vs
A.C. gainat f = 1 Kiz Gr P e
Unity gain frequency f typ. 6 MHz
Power bandwidth (gain: ~1) :
Vo(p-p) =20V; Ry, = 1kQ; Cp, = 100 pF B typ. 320 kHz
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TCA&80; TCA680B

TCA680D
CHARACTERISTICS (continued)
Input noise voltage at f = 1 kHz Va typ. 25 nV/NHz
at f = 80 Hz Va typ. 35 nV/VHz
Input noise current at f = 1 kHz In typ. 2 pA/VHz
at f = 80 Hz In typ. 4 pA/VHz
Offset voltage adjustment circuit:
v,
balance £ P
1kQ
8 |7
21
TCA680;B;D —B—output
—f —
B =
-VN 72675951 :
b 7267592
30 T[]
I T
Vp=15V [
Vo(p-p) -VN=15V ]
((5\ P ™ Ry, =2kQ ]
' C1,=100pF [+
“ I I
20 {
typ
\
\
A
10 I
N\ |
5
N
AN
0 : o
: 7
102 103 10* 3 100 107 f@Hz) 108

Qutput voltage swing versus frequency.
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; TCA680B

TCA680

TCA680D
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TCA680; TCA680B
TCA680D
80 7272816 AO 7272819
Vp==Vy=15V Vp =—Vy=15V
Ii Is<:
(nA) (mA)
60 30
\ \ typ
40 20
N \
typ
20 10
0 0 jr——
~25 0 25 50 75 100 -25 0 25 50 75 100
Tamb (7C) Tams (°C)
Input bias current. Output short-circuit current.
LLO 7272816 21‘ 7272820
(typicql values
s Vp==Vy =15V
(Vus) R = 1kN Va3 V3
¥ c =100pF | V)
30 18
97
/|
7
ne
typ A ’
20 12 74
/7
10 6 /7/
/ /
/
0 0
~-25 0 25 75 100 0 6 12 18
Tamb (°c) Ve; =V (V)

Slew rate.

Input common mode voltage range.
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TCA680; TCA680B

TCA680D
8 7272821 30 7272813
Vp = —VN = 15 v
Ip .
Iy
{mA) Vn(p-p) 1
(v)
6 /
20
typ/
typ /
4 ————
’—‘
1
| o
2 //
0 0 -
0 6 12 18 01 1 10
Voi=Vy (V) R (kf))
Supply current. Output voltage swing.
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TCA680; TCA680B

7272817

104

Vo
WIVHZ)

103

102

typ

10 102 108

Input noise voltage density.

104

F (Hz)

105

TCA680D
102 7272814
In
{pANHZ)
10
1 \\
N typ
101
. 1072
10 102 103 104 105
f (Hz)

Input noise current density.

7272815

104
typical values
Valrms)
{(nV/VHz)
103 /
10 Hz /

102 :/
80Hz 4% |
1kHz

10 v

4
i

P

*\thermal noise of
source resistance

102

103

104

108
Rs (£))

Total input noise voltage density.

108

Tune 1976 ‘ ’



TCA680; TCA680B

TCA680D
7272811
C_ =100 pF
0,6 +
C.=0
V,

V) / \

0,4 /
0,2 /

0 200 400 600  4ime (s) 800
2y
Rs TCA680; B; D c
: 1
— 1+
10k Ru L
%0

7272822

Transient response curves and test circuit.
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Preliminary TDAO301D

OPERATIONAL AMPLIFIER

The TDA0301D is a general purpose operational amplifier. It is equivalent to the
LM301A, however, it is mounted in a miniature plastic package.

The device is intended for a wide range of applications where adaption of the frequency
characteristics is desirable. Feed forward compensation can be applied.

Features

e Frequency characteristics adjustable with external capacitor

® Short-circuit protection

e Large input and output voltage range

e Offset voltage adjustable to zero

e Miniature plastic encapsulation

CONNECTION DIAGRAM

OFFSET ZERO/ 1 8 FREQUENCY
FREQ. COMP. COMPENSATION

-INPUT [2 |- (7] vp
+INPUT E::D—I—E OUTPUT
vy [4] [ 5 oFFseT zERO

7275117

PACKAGE OUTLINE (see general section)
SO-8 (SOT-96A); plastic 8-lead flat pack.
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Preliminary

TDAO30ID
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Preliminary TDA030]D

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

Supply voltage Vp=VN  max. 36 V
Differential input voitage Vig=Vi- max. 30 V
Common mode input voltage . Vit Vi— VN to Vp
Temperatures

Operating ambient temperature Tamb -25to +85 ©OC
Storage temperature Tstg -65to +125 °C
Junction temperature Tj max. 125 9OC

Power dissipation in free air; T,y = 50 9C

Mounted on a cevamic substrate of 4 cm? Prot max. 470 mW
derating factor for Tamp > 50 °C 1/R¢n = 6,3 mW/oC

Mounted on PC board of 4 cm? Ptot max. 310 mW
derating factor for Ty > 50 0C 1/Rth = 4,2 mW /oC

5 MQ
7275116
7275113
Offset voltage adjust circuits.
c2
1L
1]
I
R2 .
R1 2
Vi-—T3
-
R3
3
Vi — T

7275115

C1 7275114
Single pole compensation. Feed forward compensation.

— .



TDAO30ID Preliminary

HHH

CHARACTERISTICS at Vp = -V =5 to 15 V; Tymp =25 0C unless otherwise specified

Parameter Conditions Symbol | min.| typ. | max.|Unit
Input offset voltage Vigp - 2 17,5 |mV
Input offset current Lio - 3 50 |nA
Input bias current I - 70 1250 |nA
Input resistance Rj 0,5 2| - M
Large signal voltage gain  [Vp = =V = 15 V;
Vo =210 V; R1, > 2 kQ|Gy 25| 160 | - [V/mV
Supply current Vp=-VN =15V Ip:N - 1,8 3 |mA
CHARACTERISTICS at Vp = -VN =5 to 15 V; Tamb = 0 to +70 °C
Parameter Conditions Symbol| min.| typ. [ max.|Unit
Input offset voltage Vio - - 10 |mV
[nput offset current i - - 70 {nA
Tnput bias current I - - 300 |nA
Average temperature
coefficient of Vig - 6 | 30 [uv/C
Average temperature Tamb =25 to 70 °C - 10,01 10,3 [nA/0C
coefficient of I, Tamp =0 to 125 0C - 10,02 0,6 |nA/C
Input voltage range Vp=-Vn =15V Vi +12 - - \%
Common mode rejection
ratio : CMRR 701 90 | - [dB
Power supply rejection ratio PSRR 70 9 | - dB
Large signal voltage gain  |Vp = =VN =15 V;
Vo =10 V;Rp, » 2 kQ |Gy 15| - - |V/mV
Output voltage range Vp=-Vy=15V;
Rp, = 10 k2 Vo +12 | x14 | - |V
Ry, =2 k2 Vo +10| 213 | = |V

4 H H August 1976



Preliminary v TDA03 24D

QUADRUPLE OPERATIONAL AMPLIFIER

The TDAO0324D consists of four independent, high gain, internally frequency compen-
sated operational amplifiers. It is especially designed to operate from a single power
supply over a wide range of voltages. :

The circuit is equivalent to the LM324, however it is mounted in a miniature plastic
package.

The device can be directly operated from the standard +5 V supply voltage which is used
in digital systems and will easily provide the required interface electronics without
requiring the additional +15 V supplies.

Features

e Internally frequency compensated for unity gain

e Large d.c. voltage gain: 100 dB -
® Unity gain bandwidth: 1 MHz

® Wide supply voltage range: 3 to 30 V

® Low supply current drain: 1 mW per op amp at Vp~VN =5V

e Differential input voltage range equal to supply voltage

® Input common mode range includes ground

® Large output voltage range: Oto Vp=1,5V

® Operating temperature: =25 to +85 0C

CONNECTION DIAGRAM
ouTPuT (1 [ 1] 14] OUTPUT (4)

—iveut ([ 2 [, L] EH{13] -iveuT ga)
+INPUT (1) [ 3] [12] +iNPUT (a)
Vp[4] [11] Vi (GND)
+INPUT (2) E E +INPUT (3)
—ineut [ 615 |t ] F{ 9] -NeuT @3)

ouTpPuT (2)[ 7] | 8] outpuT (3)

7Z75104

PACKAGE OUTLINE (see general section)
SO-14; plastic 14-lead flat pack.
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TDAO0324D Preliminary

CIRCUIT DIAGRAM (one amplifier)

v
~ P
6 10} §6 Vj
HA HA M TR
TR2 TR3 Cc=
o TR1 TR4 TR7
INPUTS

—O
5
TR6
RS(:
kj»——o OUTPUT
O— TR11

TR13

L1}

EA'lJ'R1O TR12
N

TR8 TR9 R

50

uA

¢ @ &—O V) (GND)
7272847

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

Supply voltage Vp=Vy max. 32 Vv
Differential input voltage Vig=Vi- max. 32 V
Common mode input voltage Vit Vi- max. -0,3to+32 V
Output short-circuit to VN (see note) continuous at T =25 0C;

Vp <15V, only one amplifier
Temperatures.
Operating ambient temperature Tamb -25to +85 OC
Storage temperature Tstg -65to +125 ©°C
Junction temperature T; max. 125 OC

]
Power dissipation in free air; T, pp = 50 °C (see note)

Mounted on a ceramic substrate of 4 cm? Ptot max. 500 mw
derating factor for Tymp > 50 °C 1/R¢h = 6,7 mW/oC

Mounted on PC board of 4 cm2 Piot max. 360 mW
derating factor for Ty, > 50 0C 1/Rth = 4,8 mW/oC

Note : Short-circuits from the output to Vp can cause excessive heating and eventual
destruction. I, max. is about 40 mA independent of the magnitude of Vp. At values of
Vp in excess of +15 V, continuous short-circuits can exceed the power dissipation
ratings and cause eventual destruction.

9 August 1976



Preliminary J l

ll TDAO324D

CHARACTERISTICS at Vp =+5 V; Vy = 0; Ty = 25 OC unless otherwise specified

Parameter Conditions Symbol | min. | typ.| max. [Unit
Input offset voltage Vio - 2 7 |mV
Input offset current Tio - 5 50 |nA
Input bias current Ly I - 45| 500 |nA
Common mode input voltage |Vp =30V 2 Vi 0 - |Vp-1L,5]|V
Common mode rejection ratio | d.c. CMRR - 85 - |dB
Power supply rejection ratio |d.c. PSRR - 100 - |dB
Amplifi?r to amplifier 1": 1 kHz to 20 kHz - -120 S
coupling (input referred)
Large signal voltage gain Ry, > 2 kQ Gy - 100 - |V/mV
Output voltage range Ry, > 2 k@ A 0 - {Vp-1,5|V
Output current source Vip = 1V; Vi.=0V |1, 20 40 - |mA
Output current sink Ve =0V; Vi_=1V |1, 10 20 - mA
Supply current Ry =9 (allopamps)|Ip - 0,8 2 |mA

1) The direction of the input current is out of the IC due to the p-n-p input stage.

2) Either input signal voltage should not be allowed to go negative by more than 0,3 V.
The upper end of the common mode voltage range is Vp ~1,5V, but either or both
inputs can go to +30 V without damage.

August 1976
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Preliminary TDAO358D

DUAL OPERATIONAL AMPLIFIER

The TDAO0358D consists of two independent, high gain, internally frequency compensated
operational amplifiers. It is especially designed to operate from a single power supply
over a wide range of voltages.

The circuit is equivalent to the LM358, however it is mounted in a miniature plastic
package.

The device can be directly operated from the standard +5 V supply voltage which is used
in digital systems and will easily provide the required interface electronics without
requiring the additional +15 V supplies.

Features

e Internally frequency compensated for unity gain

o Large d.c. voltage gain: 100 dB

e Unity gain bandwidth: 1 MHz

e Wide supply voltage range: 3 to 30 V

e Low supply current drain: 1 mW per op amp at Vp-VN =5V

e Differential input voltage range equal to supply voltage

e Input common mode range includes ground

e Large output voltage range: O to Vp-1,5V

e Operating ambient temperature: —25 to +85 oC

CONNECTION DIAGRAM

ouTeuT (1) [1 (8] Ve
-weut (2 s [ 7] outeuT 2
+INPUT (1) 3] . C E ~INPUT (2)
vn[4] [ 5] +INPUT (2)

7275106

PACKAGE OUTLINE (sce general section)
SO-8 (SOT-96A); plastic 8-lead flat pack.
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TDAO358D : Preliminary

CIRCUIT DIAGRAM (one amplifier)

8 ‘o VP
Vo w0} | ’/I
HA KA £A TRS
TR2  TR3 Co =k TRe
N
— 7 R-
TR TR4 r
R'SC
INPUTS

J—O ouTPUT
| TR11 T

R13

~

+0

[
TR10 TR12
LN

”
TR8 TR9 R

50
v
MA
+ & ® 3 O Vy(GND)
7272847

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

Supply voltage Vp - VN max, 32 Vv
Differential input voltage Vig - Vi- max. 32V
Common mode input voltage Vi Vi- -0,3 to+32 V
Output shert-circuit to VN (see note) continuous at Typp = 25 0C

Vp < 15V, only one amplifier
Temperatures
Operating ambient temperature Tamb =25 to +85 OC

Storage temperature T =65 to +125 OC

stg
Junction temperature T max. 125 0oC

Power dissipation in free air; T4mp), = 50 °C (see note)

Mounted on a ceramic substrate of 4 cm?2 Ptot max. 450 mW
derating factor for Tgamp > 50 °C 1/Ri = 6 mW/oC

Mounted on PC board of 4 cm2 Piot max. 310 mW
derating factor for Ty} > 50 °C 1/R¢p = 4,2  mW /oC

Note : Short-circuits from the output to Vp can cause excessive heating and eventual
destruction. I, max. is about 40 mA independent of the magnitude of Vp. At values of

Vp in excess of +15 V, continuous short-circuits can exceed the power dissipation ratings
and cause eventual destruction.
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Preliminary . TDAO358D

CHARACTERISTICS at Vp =+5 V; Vi = 0; Ty = 25 9C unless otherwise specified

Parameter Conditions h Symbol | min. | typ.| max. |Unit
Input offset voltage Vio - 2 7 |mV
Input offset current Lio - 5 50 |nA
Input bias current 1y 19 - 45| 500 |nA
Common mode input voltage |Vp =30V 2) Vi 0 - [Vp-1,5|V
Common mode rejectionratio | d.c. CMRR - 85 - dB
Power supply rejection ratio |d.c. PSRR - 100 - dB
Amplifier to amplifier f=1KkHz to 20 kHz .

coupling (input referred) - -120 - dB
Large signal voltage gain Rp, > 2 k@ Gy - 100 - V/mV
Output voltage range Ry, > 2 kR Vo 0 = [Vp=-1,5]|V
Output current source VI+ =1V; V= 0V i1y 20 40 - mA
Output current sink Vig =0V Vo =1V |1, 10 20 - mA
Supply current Ry, = oo (all op amps) | Ip - 0,5 1,2 |mA

1y The direction of the input current is out of the IC due to the p-n-p input stage.

2) Either input signal.voltage should not be allowed to go negative by more than 0,3 V.
The upper end of the common mode voltage range is Vp~ 1,5 V, but either or both
inputs can go to +30 V without damage.
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TDAO7 41D

OPERATIONAL AMPLIFIER

The TDA0741D is a silicon monolithic integrated operational amplifier intended for use
in hybrid modules and applications where small outline dimensions are important.

Features :

- no frequency compensation required
- short-circuit protection

- large input and output voltage range
- offset voltage adjustable to zero

QUICK REFERENCE DATA

Positive supply voltage Vp 15 VvV
Negative supply voltage -VN ) 15 v

Characteristics at Ty = 25 °C

Voltage gain at Ry, = 2 kQ; Vo =10V Gy typ. 200000
Common mode rejection ratio CMRR  typ. 90 dB
Differential input resistance R typ. 2 M@
Output voltage swing at Ry, = 10 kQ Vo > +12 V
Input voltage range Vi > 12V

PACKAGE OUTLINE SOT-96A (plastic 8-lead flat pack) (see general section).

Tina 107A I ‘ ll . 1



TDAO741D

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

Positive supply voltage
Negative supply voltage
Common mode input voltage Ly

Differential input voltage

Power dissipation (see derating curve below)

Total power dissipation (free air, T,y = 50 °C)
mounted on a ceramic substrate (4 cm<)

mounted on printed-circuit board (4 cm?)

Output short-circuit duration 2)

Temperatures

Operating ambient temperature
see derating curve below

Storage temperature

727397

500 T
|
AN !
Piot N on ceramic substrate
(mwW)
\\
\\ on printed-circuit board
250
N
ENEAN
\\‘
B \
AN
AN
0
0 50 100 Tamb (°C) 150

Vp max. 18
v -VN max. 18
Vi max. *+15
Vo-3 max. +30
Ptot max, 470
Piot max. 310
indefinite
Tamp —25to +85
Tstg -65 to +125

mW
mW

Iy For supply voltage 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.
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TDAO741D

CIRCUIT DIAGRAM
2
) —
L&i k‘J -0 7
RS G TR12 r«-—~——~—————{:5;15
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+ TR18 :
45kQ
3 TR RS ‘ K10
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,
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39k0 05
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TDAO741D

CHARACTERISTICS at VP =15V, =-Vny=15V;Tagmp = 25 ©C unless otherwise specified

J
Input offset voltage Vio t(yp. 2 217
Input bias current Ii t<yp. 538 oA
Input offset current Lio t<yp. 2?)8 DA
> 12V
Input voltage range Vi typ. 113 v
Common mode rejection ratio CMRR ryp ;8 Sﬁ
> C
Differential input resistance Ry typ. g:g ﬁ(;
Lo . typ. 30 pv/v
- supply voltage rejection ratio
Power supply voltag jection PSRR - 150 @V
. > 20000
a Ry =2 kQ; Ve =210V
Voltage gain at Ry, o 0V Gy typ. 200000
Output voltage swing at Ry, = 2 k@ \Y% - 10V
. 0 typ. 13V
> +12 VvV
Ri =10 kQ
atRp =10k Vo typ. £13 v
Output resistance at { = 1 kHz ' Ro typ. 60 ©
Output short-circuit current Ise typ. 25 mA
Supply current at I =0 Ip: N F/yp. 21’2 nm]::
Transient response (unity gain; voltage follower)
Vi =20 mV; Ry, =2 kQ; Cy, = 100 pF
Rise time typ. 0,3 ps
Overshoot typ. 5 %
Slew rate (unity gain) at R, = 2 k@ S typ. 0,5 V/ps
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|I TDAO741D

CHARACTERISTICS at Vp = 15 V; =VN = 15 V; Ty py = 0 to 70 °C unless otherwise

specified )
Voltage gain at Ry, = 2 kQ; V4 = £10V Gy > 15000
Input offset voltage Vio < 7,5 mV
Input bias current I < 0,8 pA
Input offset current lio < 0,3 pA
. : > 10 VvV
Output voltage swing at Ry, =2 kQ Vo typ 113 v
Ve
7
] 6
TDAO741D —
3
1 5 |4
10kQ 7255590.A
-V -V

Offset voltage zeroing circuit

Ve

TDAQ741D - Vo

7 7255591.A

Transient response test circuit
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TDAO748D

OPERATIONAL AMPLIFIER

The TDA0748D is a high-performance, silicon, monolithic, operational amplifier for use
in a wide range of analogue applications. The device is mounted in a microminiature enve-
lope. especially designed for use in thick and thin-film circuits.

Ability to accept a large common mode voltage, together with freedom from latch-up,
‘makes it an ideal voltage follower.

Owing to its high gain and wide operating voltage range, it also offers superior perform-
ance in integration, summing, and general feedback applications.

Features:

- suitable for use in thick and thin-film hybrid circuits

- short-circuit protection

- offset voltage null capability ;

- large common-mode and differential voltage ranges

- low power consumption

- no latch-up

The TDA0748D is equivalent to pA748. It is similar to TBA221D, which has internal
frequency compensation,

QUICK REFERENCE DATA

Positive supply voltage Vp typ. 15V
Negative supply voltage VN typ. 15V

Voltage gain at Ry, 22 k@2, Vy =+ 10V Gy typ. 150000

Common mode rejection ratio at Rg = 10 k@ CMRR  typ. 90 dB

Input resistance Ri typ. 2 MO

Output voltage swing at Ry = 10 k2 Vo > 12V

Input voltage range Vi > 12V

Total power consumption Ptot typ 60 mwW
PACKAGE OUTLINE

SOT-96A (plastic 8-lead flat pack) (see general section).
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TDAO748D

CIRCUIT DIAGRAM

2 1 8
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R1 R2 R3 R4 Yo3|04¥ R6 R7
In

7268979

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

Voltages

Positive supply voltage

Negative supply voltage

Common mode input voltage

Differential input voltage

—s Total power dissipation up to Tamp = 50 °C

Output short-circuit duration

the supply voltage.

max.

max.

max.

max.

max.

18V
18V
15 v b
30V
470 mw 2)
60 s 9

1y TFor supply voltage less than + 15 V, the absolute maximum input voltage is equal to

2) When solderec on a ceramic substrate. In free air the maximum dissipation is 310mW.

3) Short circuit is allowed to grouﬁd or either supply during this period.
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TDAO748D

RATINGS (continued)

Temperatures

Storage temperature Tstg -55to +125 °C
Operating ambient temperature Tamb O0to +85 ©°C
Lead temperature (soldering time < 60 s) Tieaq max. 260 °c

CHARACTERISTICS Vp=15V; VN =15 V; Tamp = 25 °C; C = 30 pF unless otherwise

specified
typ. 2,0 mV
< .
Input offset voltage at Rg = 10 k@ Vio 2 6.0 mv
. typ. 20 nA
1 f c I;
nput offset current io P 200 DA
. ] typ. 80 nA
Input bias current ’ L Z 500 nA
) : > 0,3 M@
Input resistance Rj typ 20 MO
Input capacitance Cy typ. 2,0 pF
Offset voltage adjustment range tVio typ. 15 mV
N > 20000
. i > - -
Large signal voltage gain at Ry, =z 2k&; £V =10V Gy typ. 150000
Qutput resistance ) Ro typ. 75 Q
Output short-circuit current Ige typ. 25 mA
typ. 9
Supply current py P LM
typ.
Total power consumption Prot <yp gg Ea
Transient response at Gy = 1 (voltage follower)
Vi =20mV;C =30 pF; R, =2k
Cr, = 100 pF
rise time ty typ. 0,3 ups
overshoot typ. 50 %
Slew rate at Gy = 1 (voltage follower); Ry, = 2 k@ S typ. 0,5 V/us
Transient response at Gy = 10 (voltage follower)
V; =20 mV; C = 3,5 pF; Ry, =2 kQ
Cp, = 100 pF
rise time e typ. 0,3 us
overshoot typ. 5,0 %
Slew rate at Gy = 10 V (voltage follower); R, = 2 kQ S typ. 5,5 V/ps
June 1976 ‘ 3




TDAO748D

CHARACTERISTICS Vp=15V; VN =15V; Tymp = 0 to +70 °C; C = 30 pF unless other-
wise specified

Input offset voltage at Rg = 10 k< Vio < 7,5 mV
Input offset current Lio < 300 nA
Input bias current I < 800 nA
> 12V
¢ volta g + V.
Input voltage range Vi typ 13V
Common mode rejection ratio atv Rg = 10 k€2 CMRR L>yp ;g ddﬁ
Supply voltage rejection ratio at Rg = 10 k<2 SVRR iyp 128 tz;x
Large signal voltage gain at R, 2 2kQ; +Vy=10V Gy > 15000
Output voltage swing at Ry = 10 kQ Vo - 12V
typ. 14V
> 10 V
at Ry, 2 2kQ +
atRp = 2k62 Vo typ. 13 v
) . ; typ. 60 mwW
Total power consumption Peot z 100 mw
C
offset — Ve Ve
Il
i [ i
2 ' L2
- 6 .
4| Tomoen - oA0TeED »Vo
=4 + 3
—i+
"* |5 8 C '1 A L= R
Vy offset null Vi @ VN ‘
7268976 30pF
W/ ) 2 7269090

Basic circuit

Transient response test circuit

4 ‘ : November 1974



TDAO748D

Offset voltage null circuit

Vp VN Ve Vn
L. LT
2 2]
5| Toaomen v, 3|, ToAO748D S v,
—+ +
I1 51MQ l5 1 )
10MQ 51MQ
51MQO
I Vi
717 25kQ
4 7268978
72 7268977
Recommended circuit Alternate circuit
T l7Z70‘|E‘I 10 7270182
LT
200 Vp =Vy =15V Ri Vo = Vy =
(MQ) p=Vn=15V
I; 5
(nA) /
4
/] typ
100 3
NNty /1
= /
= /
2
0 1
0 25 5 50 Tamb (°C) 100

0 75
Tamp(°C)
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TDAO748D

7270180

7270177

30
N LT
[ 1 1] 1T
35 Vp =Vy =15V Tamb=25°C [
Iio |
Isc (nA)
“(mA) typ
30 20 |
.
N -
N
25 SN
typ
RN
A 10
=~
20 N
I
L
15 0
0 25 50 75 [ 10 Vp;Vy(V) 20
Tamb (°C) T
7270179 7270176
125
A INREEE
[T 1] EEEEE
Tamb=25"C |}
40 Vp =Vy =15V amb
PN G, R =2k0
Tio (dB)
(nA)
gy
30 100 =
typ
\\ L
~ %
20 P
75
10
[
0 50 '
0 25 50 75 10 VeV (V) 20
Tamb (°C)

November 1974



TDAO748D

60 T e S T =
[ITTT HEEEER /
Tamb=25°C [ 4 Tamb =25°C
Vo (p-p) Ri=2kQ |77 *V; 4
V) %)
y,
40 10
typ
typ
20 5
0 0
0 10 VpsVn (V) 20 0 10 VpiVh(V) 20
150 7270174 30 7270183
REEREE
LI Tl
Tumb=25°C
Piot i Ri=c - Vo /f"t/
yp
(mWw) {v) /
100 4 20
/
/
y
/
y /
t
50 7 10 /
Y,
y,
/V
— Vp =Vy =15V
Tamb = 25°C
L
0 . | 1]
0 10 VeiVn (V) 20 07! 1 R (kQ) 10
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TDAO748D
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] e e N
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TDAO748D
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\ I
_
N\
] AN
\
I
L |
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ARE UAZ=Ty
! A
N\
\ \
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|
I |
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TDAO748D
727018
30 11
1
Vp=VN=15V L H
Vo (p-p) \ Tamp=25°C :Lﬁ::
V) \ Re=toka [T
\ \\ typical values [+
\c=30pF \c=3pF
\-=°0P \o=2P
20 \ \
\ \
\ [ \
\ \
X \
N
\
[ AY \
\ \
10 \C N
N\ AN
AN
N \
AN
N\
N S~
0 s
1 10 102 103 f(kHz)  10%
e T Tt
Vp =VN =15V LU
c(r;g;a TN Tamb=25°C [*_
™~ C=30pF
N
N :
75
\\
i N
N
qtyp
\\
N
50 : AN
\\
AN
\
25
\\
0
i 10 102 103 104 105 f (Hz) 108
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TDA1034; N
TDA1034B; NB
TDA1034D; ND

OPERATIONAL AMPLIFIER

The TDA1034 is a high-performance general purpose operational amplifier. Compared to
most of the standard operational amplifiers (e.g. pA741, TBA221, LM301A and LM307),
it shows better noise performance, improved output drive capability and considerably
higher small-signal and power bandwidth.

This makes the device especially suitable for application in high quality and professional
audio equipment, in instrumentation and control circuits and telephone channel amplifiers.
The op amp is internally compensated for gain equal to, or higher than, three.

The frequency response can be optimized with an external compensation capacitor for
various applications (unity gain amplifier, capacitiveload, slew-rate, low overshoot, etc.).
If very low noise is of prime importance, it is recommended that the TDA1034N version
be used which has guaranteed noise specifications and somewhat lower input current.

Features

e Small-signal bandwidth : 10 MHz
® Output drive capability : 6002, 10V (r.m.s.) at Vp = =V = 18V

® Input noise voltage c 4 n’\.’/\/—H—z

e D.C. voltage gain : 100000

e A.C. voltage gain : 6000 at 10 kHz
e Power bandwidth : 200 kHz

e Slew-rate 13V /s

® Large supply voltage
range 123 to+20V

PACKAGE OUTLINES (see general section).

TDA1034; N : TO-99 (8-lead metal envelope).
TDA1034B; NB : SOT-97 (plastic 8-lead dual in-line).
TDA1034D; ND : SO-8 (S0T-96A) (plastic 8-lead flat pack).

Tuna 1074 H H 1



TDA1034; N
TDA1034B; NB
TDA1034D; ND
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TDA1034; N

TDA1034B; NB
TDA1034D;

ND

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

Voltages

Positive supply voltage

Negative supply voltage

Common mode input voltage (pins 2 and 3)

Differential input voltage

Temperatures

Operating ambient temperature

Storage temperature; metal envelope

plastic envelope

Maximum power dissipation in frec air

Vp max. 20V

VN max. 20V
Vp to =Vy

Vy.3 max. +0,5 V1

Tomp =—25to +85 °C

Tstg =05 t0+150 °C

Tgg =05 to+125  ©OC

package [mounting max. power derating max. junction |thermal
dissipation factor for temperature |resistance
atTymp =50°C | Ty > 50°C Rip j-a
(mW) (mW /°C) (°C) (°C/W)
on PC board 625 6,25 150 160
O™ Lwien 33 °C /W cooling 1100 11 150 90
fin; on PC board o
SOT~-97 |on PC board 450 6 125 165
on ceramic .
2 500 6,7 125 150
SOT-96A substrate of 4 cm ’
on PC board of 4 cm? 325 4,3 125 230

1y Diodes protect the inputs against over-voltage. Therefore, unless current-limiting
resistors are used, large currents will flow if the differential input voltage exceceds

0,6 V.

Tine 10764



IVAIUS4E; N
TDA1034B; NB
TDAI034D; ND

CHARACTERISTICS atVp=15V;-VN = 15V; Tymp = 25 °C unless otherwise specified

Input offset voltage

Input bias current

Input offset current

Input voltage range
Differential input resistance
Common mode rejection ratio

Power supply voltage rejection ratio

Large-signal voltage gain
Ry, =600Q;V, =+ 10V

Output voltage swing at Ry = 600 Q
Output resistance; closed loop
Gy =30dB; £=10kHz; Ry =600Q; Cq =22 pF
Output short-circuit current
Supply current at I, = 0
Transient response (voltage follower)
Vi =50mV; Ry =600Q; Co =22 pF;Cy, =100 pF
rise time
overshoot
Vi =50 mV; Ry =06008; Co =47 pF; Cy, = 500 pF
rise time
overshoot
A.C. gainat £ =10 kHz; Cc =0
at f = 10 kHz; Cc = 22 pF
Unity gain frequency at C = 22 pF; Cy, = 100 pF
Slew-rate at C = 0
at C =22 pF
Power bandwigth iat Vo(p-p) =20V

Cc =22 pF

R

CMRR

PSRR

ty

typ.

A

typ.

typ.

typ.
typ.
typ.

typ.
typ.

typ.
typ.

typ.
typ.

typ.

typ.
typ.

typ.
typ.

0,5

4,
0,5
1,5

0,02
0,3

+12; =13
+13; - 14

30
100

80
100

10
50
30000
100 000

+12
+13

0,3
38

20
20

50
35

6000
2200

10
13

200
95

mV
mV

pA
PA
pA
LA
vV

v
k2

dB
dB

H/v
A

ns

/0

MHz

V/us
V/us

kHz
kHz
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TDA1034; N
TDA1034B; NB

TDAI034D; ND

CHARACTERISTICS (continued)

Input noise voltage at f = 30 Hz
at f = 1 kHz

Input noise current at f = 30.Hz
at f =1 kHz

typ.
typ.
typ.
typ.

nV/\/E
nV/\/_IE

pA/VHz

pA/VHz

’

2
o,

(@201 B SN

CHARACTERISTICS atVp=18V; =VN = 18 V; Typyp, = 25 0C unless otherwise specified

Output voltage swing at Ry, = 600 @

Supply current at I, = 0

Power bandwidth at Vo(p-p) =28V
Ry =600Q; Co =22 pF

TDA1034N version

Vo

Ip:N

>

typ.
typ.

typ.

£15 Vv

+16 Vv
4,2 mA
7 mA
70  kHz

The TDA1034N version has the same electrical specifications as the TDA1034, with the —
following exceptions : E
. typ. 0,4 pA -
Input bias current I
put dlas cu i - O, 8 |_LA
: typ. 0,01 pA
Input offset ¢ ent i
nput offset curren Iio , 0,2 pA
. . typ. 5,5 nV/VHz
Input noise voltage at £ = 30 Hz AY
i & Do 7 nv/VHz
_ typ. 3,5 nV/\/E
cat f=1kHz A%
n < 4,5 nV/VHz
Input noise current at f = 30 Hz In typ. 1,5 pA/VHz
at f =1 kHz I typ. 0,4 pA/VHz
Broadband noise figure
f =10 Hz to 20 kHz; Rg = 5 k&2 F typ. 0,9 dB
Frequency compensation and
offset voltage adjustment 7272m2
circuit,
June 1976 H 5
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TDA1034B; NB
TDA1034D; ND

7272709

120

‘ typical values

(dB)

NI\

AN

7272705
16

Vp=-Vy=15V

(V/us) Ce

Cc=22pF \
\ typ
AN
0 4 \
- 0
A010 102 103 104 105 106 107 0 40 0
f (Hz) Cc(pF)
Open loop frequency response. Slew-rate as a function of
compensation capacitance.
60 7272708
typical values
Gy
(dB)
Cc=0; Re=10kf ;R =100.0 Cc
40
Rs
2 Ce=0;Rp=9k;Re=1k0 250
Vi 100pF == 6000
Cc=22pF; Re=1k;Re=cn
V 7
727213
_ Closed loop frequency response.
20‘)03 104 105 108 107 108
f (Hz)
6 June 1976
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TDA1034B; NB
TDA1034D; ND
40 7272704
Vp=~Vy=15V
Volp-p) typical values
(V)
30
Ce=
Y\ _OpF
22pF
47pF
20 \
) Q\\\
\ :
. N :
102 103 104 105 108 107
f (Hz)
Large-signal frequency response.
1,&, 7272702 80 7272703
Vp:—VN=15V Vp:"VN:15V
I I,
(pA) (mA)
1,2 60
{
08 40 S~
~——_max
\ \..
T~ typ
\y\._-*
0,4 20
0 0
~25 0 25 50 75 100 -25 0 25 50 75 100
Tams (°C) Tarms (°C)
Input bias current. Output short-circuit current.
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TDA1034B; NB
TDA1034D; ND
7272700.1 7272699.1
30 - 6
typical values Io = 0
'p
(V) (mA)
20 4 typ 4]
neg—:f = =
7 /
'l,
/rl,/ A
/V
10 Z 2
L/
4
4
v
)4
v
0 - 0
0 10 Vp; =V (V) 20 0 10 Vp: =V (V) 20
Input common mode voltage range. Supply current.
D D

8 ' June 1976



TDA1034; N
TDA1034B; NB
TDAI034D; ND

7272707

n{rms)

(pANTHZ)

102
TDA1034N
Vn(rms) i
(nvNHz)
? \
1
101
102
: 10 103 104
’ f (Hz)
Input noise voltage density.
106 7272710
Vatrms) TDA1034N
inVAHz) typical values
10°
104
10 Hz
3
10 //1kHz
102 // L~
10 S
%nql noise of
" P source resistance
10!
10-2
10102 - 104 105
Rs ()

Total input noise density.

102 7272706
TDA1034N
10
N
1 \
~
typ
10~1
10_210 102 103 4
f (Hz) 0

Input noise current density.

102 7272701
TDA1034N
typical values
Vn(rms) i
(uv)

10 /
10Hz to 20 kHz /

pd
1

e 200Hz to 4kHz

101

102
102 103 104 105 106
Rs(0)

Broadband input noise voltage.

June 1976






Preliminary TDA4 5 8D

DUAL OPERATIONAL AMPLIFIER

The TDA 1458D consists of two independent, internally frequency compensated operational
amplifiers. The circuit is the equivalent of two standard pA741 circuits. It is mounted in
a miniature plastic package suitable for hybrid modules and for applications where small
dimensions are important.

Features

e No frequency compensation required

® Short-circuit protection

® Large input and output voltage range

o Miniature plastic encapsulation

CONNECTION DIAGRAM

ouTPUT (1) [ 1] E Vp

-veur 2 T, [ 7] outpuT (2)

+INPUT (1) [ 3] JJ E{ 6] -neut 2)
vn[4] [ 5] +INPUT (2)

7275106

PACKAGE OUTLINE (see general section)
S0O-8 (SOT-96A); plastic 8-lead flat pack.

Aviemier 1Q7A “ lI 1



Preliminary

TDA1458D
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Preliminary

TDA1458D

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

Supply voltage Vp - VN max. 36V

Differential input voltage Vi4 = Vi- max. 30 V

Common mode input voltage Vi+s Vi- VN to Vp

Temperatures

Operating ambient temperature Tamb -25to +85 OC

Storage temperature Tstg -65to +125 OC

Junction temperature TJ- max. 125  oC

Power dissipation in free air; Ty, = 50 0C

Mounted on a ceramic substrate of 4 cm?2 Peot max 480 mW
derating factor for T,y > 50 °C 1/R¢p = 6,4 mW/oC

Mounted on PC board of 4 cm? Prot max 325 mw —
derating factor for Tymp > 50 O°C 1/R¢h = 4,3 mW/OoC S—

August 1976 H i 3



TDA1458D

Preliminary

CHARACTERISTICS at Vp = 15 V; =V = 15 V; Tymp = 25 OC unless otherwise specified

Parameter Conditions Symbol | min.| typ.|max. | Unit
Input offset voltage Vio - 2 6 |mV
Input offset current Lio - 20 | 200 [nA
Input bias current I - 80 | 500 |nA
Input voltage range Vi +12 {£13 - |V
Common mode rejection ratio CMRR 70 | 90 -
Differential input resistance Rj 0,3 1] - |MQ
Power supply rejection ratio PSRR - 30 | 150 |pv /v
Large signal voltage gain Rp =2k®; Vo =% 10V| G, 20 |100 - |V/mV
Output voltage swing Ry, =10 k@ Vo 12 |14 - |V

Ry, = 2kQ Vo £10 (13| - |V
Output resistance f=20Hz R,y - 1300 | - |@
Output short-circuit current I - 20 -~ |mA
Supply current Ipb=0 IpsIN - 12,3 15,6 {mA
Power bandwidth gain=1;Ry, =2 kQ;

THD <5%; Vo (p-p) =20V | B - | 14| - [kHz Y
Unity gain cross-over

frequency open loop - |1,1 - [MHz

Phase margin - 65 - |degree
Gain margin - 11 - |dB
Slew rate Rp, =2 kQ S - 10,8 = |V/us
Channel separation - 1120 - |dB
CHARACTERISTICS at Vp = 15 V; =V = 15 V; Ty, = 0 to +70 °C
Parameter Conditions Symbol | min. | typ.|max. {Unit
Large signal voltage gain Ry, =2kQ; Vo =210V | Gy 15 | - - |V/mV
Input offset voltage Vio - - 7,5 | mV
Input offset current Lo - - 300 {nA
Input bias current Ii - - 800 [nA
Output voltage swing Ry, =2 kQ Vo +10 (+13 -V

1) THD = total harmonic distortion.

August 1976




DEVELOPMENT SAMPLE DATA

This information is derived from development samples made available T D A 4 2 5 OB

for evaluation. It does not form part of our data handbook system and
does not necessarily imply that the device will go into production TDA4250D

PROGRAMMABLE OPERATIONAL AMPLIFIER

The TDA4250B; D is a versatile, programmable monolithic operational amplifier,
especially designed for applications requiring very low stand-by power consumption over
a wide range of supply voltages.

The quiescent current of the amplifier can be set by a single external resistor or current
source. With this programming, the power consumption, input current, slew rate and
gain-bandwidth product can be adapted to a particular application.

The TDA4250B is mounted in a standard plastic 8-lead dual in-line.

The TDA4250D is mounted in a miniature plastic encapsulation, mainly intended for use
in hybrid circuits.

The circuit is equivalent to the LM4250; C, SG4250; C, ICL8021 and similar to the
uA776; C.

Features

e Programmable electrical parameters
e Very low stand-by power consumption
e No frequency compensation required
e *1to £18V power supply operation

e Short-circuit protection

e Offset voltage adjustable to zero

e Operating ambient temperature: —25 to +85 °C

CONNECTION DIAGRAM

QUIESCENT
BALANCE[ 1] 8 | CURRENT SET
—ineuT [2] [ 7] Ve
+npuT [3] 6 | ouTPUT
vy E 5 | BALANCE
7275107

PACKAGE OUTLINE (see general section)

TDA4250B : plastic 8-lead dual in-line.
TDA4250D : SO-8 (SOT-96A); plastic 8-lead flat pack.

August 1976 1



TDA4250B

TDA4250D
CIRCUIT DIAGRAM
-0 7
R1 R10
R2 R5 R8
D1 TR2 TR6 TR8
r-- 80—
M
J— } |Rset
= s b TR10
= ¢ ‘
e v R3 R6
N D4
2 TR1  TR4 ¥ D5
30—
* ci1
{ !
1

D3

~
—
o]
[4;]

TR3

R7 R9 TR

o
-ﬁ:]j;;F
N
=
N
—~
)
~
fJ*
ps)

® -+ —0 4
& 7272849
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TDA42508B
TDA4250D

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

Supply voltage Vp; =Vy max. 18 Vv
Common mode input voltage (pins 2 and 3) Vit Vi- Vp to -V
Differential input voltage Vi - Vi- max. 30 V
Output short-circuit duration indefinite

Temperatures

Operating ambient temperature Tamb -25to +85 OC
Storage temperature Tstg =65 to +125 ©OC
Junction temperature . Tj max., 125 ©oC

Power dissipation in free air; Tamp = 50 °C

TDA4250B

Mounted on PC board Piot max. 440 mwW
derating factor for Tymp > 50 °C 1Ry = 5,8 mW/oC

TDA4250D

Mounted on a ceramic substrate of 4 cm2 Piot max, 470 mw
derating factor for T,y > 50 °C 1R = 6,3 mW /oC

Mounted on PC board of 4 cm? Pior max. 310 mw
derating factor for Tamp > 50 °C 1/R¢py = 4,2 mW/oC

CHARACTERISTICS

7272850

Offset voltage adjustment circuit.
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TDA42508B
TDA4250D

CHARACTERISTICS at Igor = 10 pA; Vp =6 V; =VN = 6 V; Tamp = =25 to +85 0C unless
otherwise specified

Parameter Conditions Symbol min. typ. |max.| Unit
Input offset voltage Vio - - {7,5|mV
Tamp = 25 °C Vio - 2 6 |{mV
Input offset current Lio - - 25 |nA
Tamb =2509C Lio - - 20 1nA
Input bias current L - - 85 |nA
Tamp =25 °C I - - 80 |nA
Input voltage range Vp=15V;-VN=15V | V; +13,5 14| - |V
Output voltage swing Vp=15V;-VN=15V;
Ry =10 k< Vo +12,5 |¥13,5 [ = |V
Supply current Iset included Ip. N - 60 | 100 |pA
D.C. voltage gain Rp,=10k2;Vy=£3V | Gy 50 200 | = |V/mV
A.C. voltage gain f=1kHz;Ry, =10 k@ | Gy - 300 | -
Slew rate S - 0,25 | = |V/ps
Common mode rejection ratio CMRR 70 - - |dB
Power supply rejection ratio PSRR 76 - - |dB
AtTgee =1pA
Parameter Conditions Symbol min, [ typ.|max.|Unit
Input offset voltage Vio - - 6,5 | mV
Tomp =25 °C Vio - 2 5 |mV
Input offset current i - - 6 |nA
Tamb = 25 °C Lo - - 4 |nA
Input bias current N - - 12 |nA
Tamb =25 °C I - - 10 {nA
Input voltage range Vp= 15V;=VN=15V | V; +13,5 +14 - |V
Output voltage swing Vp=15V;-VN=15V;
Ry, =100 kQ Vo *+13 +14 - |V
Supply current Iget included Ip. N - 7 11 |pA
D.C. voltage gain Ry =100kQ;V, =23V} Gy 50 200 | - |V/mV
A.C. voltage gain f=1kHz;R} =100k | Gy - 75 -
Slew rate S - 10,025 | - |V/us
Common mode rejection ratio CMRR 70 - - |dB
Power supply rejection ratio PSRR 76 - - |dB

4 l | August 1976



TELECOMMUNICATIONS CIRCUITS



TYPE SELECTION

Telecommunications circuits

TAA960 - triple amp
TAA970 - microphone amp
TBA673 - balanced modulator
TBA915 - audio amp
TCA210 - audio amp
TCA240 - balanced modulator
TCAS580 - gyrator
TCA770; A; D = i.f. amp/f. m. discriminator
TCA980 - microphone amp
TDA 1022 - bucket brigade delay line
1 Il November 1976



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 amplifiershas 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 me~!
Voltage gain (each amplifier) Gy typ. 39 dB
Input resistance (on pins 1, 7and 8) Rj > 25 k@
Output resistance (on pins 2, 5and 6) R, typ. 9 k@
' (on pin 4) Ro typ. 500 Q
Q factor (in typical RC filter) Q typ. 45
PACKAGE OUTLINE TO-74; reduced height Dimensions in mm
g
3
_ dl
]
5 ——— }
fn_ ————
L )
l JH=====
46779% | ypqmin ‘

7255326
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TAA960

I

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134)
Voltages with respect to pin 10

Supply voltage 1y V3 max. 10 V
Input voltage Vg, V7, V) max. 4 Vv
Output voltage Vg, Vg, Vg4, Vo max. 10 V
Currents

Input current 1, I7, I max. 50 HA
Total power dissipation Piot max. 250 mW

Temperatures

Storage temperature Tstg -65 to +125 ©C
Operating ambient temperature Tamb =55 to + 65 ©°C
CIRCUIT DIAGRAM

010
7255610 b

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

2 Il H December 1970



TAA960

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

Supply current 1y
Supply current 1y at Vz3=10V
Voltage gain (each amplifier)

Input resistance (each amplifier)

Output resistance on terminals 2, 5 and 6

on terminals 4

1) Terminal 8 connected to terminal 6
" 7 " " " 5
" 1 " " " 2

I3

I3

typ.

typ.

typ.

typ.

1.5t0 2.5
2.0

1.5t0 3.8
2.6

60 to 150
90

25

8
9

135 to 750

28 B8

© B35 B

TN L 10N | I



TAA960

I

APPLICATION INFORMATION
Active RC filter for frequencies up to 150 kHz

—= This frequency range can be extended to 200 kHz if a feed forward capacitor is
connected between pin 5 and 8.

Vi
TAA960
!10
4 7255611
R =10 kQ
F ; 1
requency f . typ. 7 RC
T
Supply voltage Vp typ. 6 \4
Filter performance
40 to 55
550,
at Tamp = 25 °C Q typ. 45
at Tamb = —30 to +65 °C Q 35 to 55
Input voltage Vi typ. 400 mV
Qutput 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 ) Rg typ. 470 kQ

D vatue of input resistor to be determined for \X/.O— =0,90to0 1,1,
i

4 ” June 1976



TAA970

MICROPHONE AMPLIFIER

The TAA970 is a monolithic integrated microphone amplifier for use intelephone systems.
It is compatible with both piezo-electric and dynamic microphones of suitable impedance
and sensitivity.

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: 1V (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 3 0) 10 to 100 mA
Supply voltage drop at £I9 = 50 mA ' tVo.4 typ. 4,8 V
Voltage gain
pin 9 not connected Gy typ. 150
pin 9 connected to pin 10 Gy typ. 210
Output impedance
pin 9 not connected Ry typ. 60 Q
pin 9 connected to pin 10 R, typ. 100 @
PACKAGE OUTLINE
TO-74 (reduced height) Dimensions in mm

i
) ] *0,&8
l ———— 4 Mmax
8,5
o 7
—————
l |

|

| | |

[ 467 gl 12,7min | 72553261
max

+— 9/4max —»

November 1974 l | H 1



TAA970

CIRCUIT DIAGRAM
I —O4
R3 RS L5
10k0 | 2k 20pF o)
4
~Fm1
'[ -02
A4 Yy R R7 45
pt| D2| DS| D6 1ok | |2xa s
— /
v RN
D7 TR2 — TR3
s— R1 T F P me 'j
e 75kQ LIR(;
—_— - 1
s 2kQ 'J Y
— .___Em TRS D12
KD 4 R6
8000
1A 4 R2 - R13 R4 R22
2kQ 850 | |850 3,9k
i b -010
9 7255490.2
2

November 1974



TAA970

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

Currents
Supply current (d.c.) Iy ‘ -100 to + 100 mA
A.C. component of supply current (peak value) Iom max. 100 mA
Pin No. 6 current Ig max. 100 pA
Pin No. 8 current Ig max. 100 pA
Power dissipation
Total power dissipation Peot max. 700 mwW
750 7264879
Ptot \
(mW) N
g \
P
500 N P
N a,OA \59‘
s A =
e NS T =
NZ \o —_—
250 Z] —
NNA
N
0 ~50 0 " 50 100
Tamb (°C)
Temperatures
Storage temperature Tstg -55to+125 °C
Operating ambient temperature Tamb ~-35to +75 OC
THERMAL RESISTANCE
From crystal to case Rih cr-¢c = 65 OC/W
From crystal to ambient Rther-a = 180 oc/wW
November 1974 || 3



TAA970

el

CHARACTERISTICS at Ry, =200 Q; f =2 kHz; Tymp = 25 °C unless otherwise specified.
(see test circuit below).

Supply voltage drop at Rep j-5 = 100 °C/W

+Ip = 10 mA *Vo_yg 3,4to 5,4 V
Iy = 50 mA £Vo_y © 3,8t05.8 V
+1p = 100 mA tVo_4 4,3t06,0 V
Yoltage gain , typ. 140
pin 9 not connected ] e iom o { l}gps to 165
|12 =50 ma G | 55 e 165
typ. 200
pin 9 connected to pin 10 ‘ ilz - 1oma Ov { IYS% to 230
[ty o
Change of voltage gain
when changing Ty}, from =20 °C to + 55 °C AGy < 10 %
Gain reduction at f = 300 Hz
(with respect to f = 2 kHz) AGy t<yp. é jg
Output impedance at +1y = 50 mA
pin 9 not connected Rg typ. 60
pin 9 connected to pin 10 Ry typ. 100
Noise output voltage at B = 0, 3 kHz to 4 kHz
pin 9 not connected Vn(rms) < 1 mV
pin 9 connected to pin 10 Vn(rms) < 1,3 mV
Output voltage
Iy = 25 mA; dor = 5% ‘ v, :yp O‘lfgg x

Test circuit:

ri TAA970

5nF

Vi

% 72554911
v

4 November 1974



TBA673

RING (DE)MODULATOR FOR TELEPHONY
AND INDUSTRIAL EQUIPMENT

The TBA673 is a monolithic integrated circuit comprising a 4-transistor modulator and

demodulator circuit.
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
-0- - . _ 0

Ig=0; Ve =5 Vi Tymp = 25 °C IcBO < 100 nA
Base-emitter voltage differences |VBE1_VBE2I < 5 mV

between transistors 1, 2, 3, 4

Vap =5 Vs ~Ig =150 pA IVBE3'VBE4! < 5 mV
D.C. current gain differences IhFBl -hpgo l < 0,008

between transistors 1, 2, 3, 4 .

Vg =5V; ~Ig =150 pA |bppshppa | < 0,008
PACKAGE OUTLINE Dimensions in mm
TO-74 (reduced height)

g
3
P o,l
f —
x| ———— 4
in| —
| ———
i ———
l‘*-57"““ 127"

7255326

T
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TBA673

CIRCUIT DIAGRAM

7255942

10 7

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

Voltages (each transistor)

Collector-emitter voltage (open base) Vegpo Mmax. 17,5 'V
Emitter-base voltage (open collector) Vo max. 6,2 V
Collector-substrate voltage Ves max. 65 'V

Currents (each transistor)
Collector current s max. 20 mA

—u Emitter cut-off current - IERO max. 10

I3

Power dissipation (4 transistors)

Total power dissipation See curve below
Temperatures
Storage temperature Tstg -55to+125 ©OC
Operating ambient temperature See curve below
Ptot
(mW)
300
N
200
N
N
109
\
\
N
0
-25 0 50 Tamp (°C) 100

2 June 1976



TBA673

CHARACTERISTICS
Collector cut-off current

Ig=0;Veg=5V

Collector -substrate leakage current

Veg =5V

Emitter cut-off current

In=0; Vgp=1V
Breakdown voltages

Ig =051 =50 pA

Ig = 0; I = 200 pA

~Ig = 50 pA
Ic=0:1g = 10 pA
D.C. current gain

Ig = 150 pA; Vep =5V -

IC:IOmA;VCB:SV

Transition frequency at f = 35 MHz
Ic =150 pA ; Vo =5V
Ic= 1mA ;VCB =5V

Collector -base capacitance

Vep=5Vilg =0

Collector-substrate capacitance

VCS:SV;IEz()

Base-emitter voltage difference
between transistors TR1 and TR2 at
_IEI = —IEZ = 150 |JA; VCBl = VCB2 =5V

between transistors TR3 and TR4 at

D.C. current gain differences
between transistors TR1 and TR2 at
‘IEl = "'IEZ “—150|JA; VCB]. = VCBZ =5V

between transistors TR3 and TR4 at
"'IES = —IE4 =150 [JA; VCBS = VCB‘-@ =5V

Icgo
Ics

IEBO

V(Br)CBO
V(BR)CEO
VBR)CS

V(BR)EBO

hpg

hF E

IVBEl 'VBEz{

|VBE3Vig4|

|hEB1hER? |

[hpp3hppy |

typ. 5
< 100
typ. 5
< 100
typ. 5
< 100
> 45
> 17,5

65
> 6,2
> 35
typ. 20
> 35
typ. 75
typ. 140
typ. 320
typ. 0,4
typ. 2,8
typ. 2
< 5
typ 2
< 5
typ. 0,002
< 0,008
typ. 0,002
< 0,008

Tomp = 25 °C unless otherwise specified

nA
nA

nA
nA

< < < <

MHz -<a—o

MHz -a—

pF

pF

mV
mV

mV
mV

June 1976 l '




TBA673 “

APPLICATION INFORMATION

Telephony carriers ring modulator

o
! ¥
:_ 3 kO lB Ig Re¢
Vi Vv fq Re 3 1 | 25 kQ 111
\ TBA673 Ro
7 |5 50 kO
R; RE R
6 kQ c
3 kO 46 [2 [0 25k0
2 7255943
2:(1+1) l
Y +Vg  ++Vg
15V 9V
fo Rs
~
Vearrier
0.28 Vrms
I Performance at Tymp = 25 °c
Conversion gain at f, = 1 kHz
Vi=0,4V; fp = 34 kHz G, typ. =0,75 dB
Carrier leakage power in Rg at f_p = 34 kHz Poc typ. 3 oW

N
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TBA915

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 v
Output power at Ry =20 Q P, typ. 500 mW
Input signal for Pg = 500 mW Vi typ. 10 mV
Input impedance Rj typ. 9 kQ
Total current (no signal) Lot typ. 2 mA
(squelched) Lot typ. 0,4 mA ——
PACKAGE OUTLINE Dimensions in mm -
TO-74 (reduced height)
0.86max & x
- 13
o]
3
o
¥ —
57 ————
@© ———
————
467 12.7mn

7255326
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TBA915
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o !
[ i iy
LOLSY9ZL
T N
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H_J- 8y £d
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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 Vy-2 max. 17 N
Pin No. 8 voltage tVg.7 max. 5 \Y%
Pin No. 3 voltage V3.2 max. 17 A%
Currents
Pin No. 4 current Iy max, 350 mA
Pin No.:3 current i13 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 19 max. 5 mA
Pin No. 1 current { +1; max. 1 mA
-1 max, 10 HA
Total power dissipation
1000 7267343 §
Prot
(mW)
500 N
\
N
AN
N,
N
N
]
0
-100 100 Tymp (°C) 200
Temperatures
Storage temperature Tstg -55 to +125 oc
Operating ambient temperature
see derating curve above Tamb =55 to +125 °c
April 1973 ” “ 3



TBA915

fifl

CHARACTERISTICS at Tympp = 25 OC; Vp =12V

Measured in the test circuit below

Output power at dioe = 5% P, typ. 500 mW
Bandwidth (-3 dB) B > 6 kHz
Total current (d.c.)

- typ. 2 mA
no signal Teot 2 3,7 mA
no signal with squelch Lot typ. 0,4 mA
with signal at Py = 500 mW Lot typ. 72 mA

a7
Total distortion at P, = 500 mW dtot t<yp 2’: C/ﬁ
- 0
. _ typ. 10 mV
Input signal at Po = 500 mW Vi Z 15 mv
Input impedance IZiI typ. 9 k2
Signal-to-noise ratio
related to P, = 500 mW S
Rg = 600 ©; B = 300 Hz to 6 kHz N typ 72 dB
Bias cufrent 19 > 25 A
Test circuit squelch
+12V
430k0
+
1uF
10pF 1 4 8 ;]Ij
— o—F—+ 1254F
TBAS15 g
) A
33 6.8
Vi 68.0 J::LB 10 Iz KAk E 200
=Z10uF |
+ 1nF
54 | T 470
L T¥ T
7264569.2 W
— SQUELCH REQUIREMENTS at Ig =25 pA
T Vi > 800 mV
Squelch "on {Il - 10 uA
Squelch "off" vy < 400  mv

June 1976



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 can deliver 2,5 mW into an 800 2 load. The
second is a power amplifier with a class-B output stage capable of delivering 500 mW

into a 25 @ load.

Speech rating: up to 800 mW can be delivered into a 15 €2 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. 2 v
Total current drain Lot  typ. 8 mA
Pre-amplifier .
Open loop voltage gain Gy typ. 10000
Output power at Ry = 800 2 Py typ. 2,5 mW
Noise figure (B = 300 to 4000 Hz) Rg = 500 @ F < 6 dB
Unity-gain bandwidth (compensated) > 10 MHz
Output amplifier
Open loop voltage gain Gy typ. 500
Output power at Ry, = 25 Q; deor = 5% Po typ. 500 mW
at Ry, = 15 Q; deor = 5% Py typ. 800 mW
PACKAGE OUTLINE plastic 16-lead dual in-line (see general section).
August 1976 l 1




TCA210

V5622971

8 €l [ € z
o b S o z
T 09l
sia
A y A
LioA gy | OO [snaL A
0Ly i wy e
1 osau T £ o0 ot
Sta4 e N A L
B
7241 €a % -
Oedl & 021 AL )
H_ A sl auL cur A
« ] giuL
871
'._\ﬁ 9 ) 06l
60—
LIyl EldL L 8y1 9yl L
~N
F_.z.r/\f@l Lyl
mNzﬂV TzuL G
1 Y
Lzl :
A | Lsi0
4 CIRTII TuL zuL
3281 1281 A SaA oA
7.
Sy 71y Ly [N | ey | 8d .
[¢) o) o) 6 o o o)
oL 1 L o9 il 7

AVEDVIA LINJYIO

August 1976




TCA210

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

Voltages; pin 8 must be externally connected to pin 16

Pins 3, 9, 10, 14 with respect to pin 16 max. 17 vV
Pins 1, 15, 5, 13 with respect to pin 16 ) max. 17 vl
Pin 1 with respect to pin 15 max. BV
Pin 5 with respect to pin 13 max. BV
Currents

~Pin 10 ; max. 550 mA
Pin 9 max. +550 mA
Pin 8 max. 550 mA
Pin 14 max. 20 mA
Pin 3 ‘ max. 20 mA
Pins 2, 4, 6, 7, 11, 12 max. 5 mA
Pins 1, 15, 5, 13 max. 0,5 mA

Total power dissipation

72622941

1000
Ptot
(mW)
500
.
0
-100 0 100 Tamp (°C) 200
Temperatures
Storage temperature Tstg ~55to +125 ©C
Operating ambient temperature (see also graph) Tamb —55to+125 ©OC

l) For a supply voltage less than 14 V, the maximum input voltage is equal to the supply
voltage.

Avamct 197A H i. 3



TCA210

HITHI

CHARACTERISTICS at Ty, = 25 °c; Vp=12V
Input bias current; pins 1 and 15

Total current; pin 14

Bias current; pin 2

Input current; pins 5 and 13

Total current; d.c. ; no signal; pin 10

Bias current; pin 7

Pre-ampiifier

Open loop voltage gain

Noise figure at Rg = 5 k€2; B = 300 to 4000 Hz

Current in the output transistor

Unity gain bandwidth with 6 dB/oct compensation

QOutput amplifier
Open loop voltage gain
Total distortion at f = 1 kHz; Py = 50 mW; R, = 25Q

Maximum output power at diot = 5%; R, = 258

Nj=

Iy +115)

114
Iy

(Is+113)

Lo
17

typ.
typ.
- typ.
typ.
typ.
typ.

typ.
typ.

\

typ.

typ.
typ.
typ.

2,5

200

150

65
80

2,5
10

54
1,5
450

LA

A
PA

HA

dB
dB

dB

MHz

dB

%
mW

August 1976



TCA210

APPLICATION INFORMATION

Pre-amplifier and output amplifier for intercom systems

56
pF

1,6uF

510
k.

RL1
800
n

36knﬁ|

56kQ

squelch

7

10

10pF

I

output amp

of
TCA210

Iz

—O +12V

510k Q1| 56k0
squelch|
10pF 2 14
+1
10pF e
BT 5100 °
o e 14 1ca20
i
560
pF
Via
\ 2000
O

Performance T, .}, = 25 oC;Vp=12V

Pre-amplifier

Output pewer at Ry j = 800 Q2

Bandwidth (-3 dB)
Total current
Input signal

Input impedance

Output amplifier

i

Output power at Ry o
atRig =
Bandwidth (-3 dB)

Total distortion at Py = 50 mW

Input signal
Input impedance

Total current (d.c.; no signal; pin

25 Q; dtOt = 5%
15Q; deor = 5%

10)

typ.
typ.
typ.
typ.
typ.

typ.
typ.
typ.
typ.
typ.
typ.
typ.

72622961 %

2,5 mwW
4  kHz
4,0 mA
1,5 mv
500 @
500 mWw
800 mW
4 kHz
1,5 %
260 mV
1,3 k@
4 mA

Anoust 1976 i '






TCA240

DOUBLE BALANCED MODULATOR/DEMODULATOR

The TCA240 is a monolithic integrated circuit used for general purpose applications,
such as:

~— modulator

— mixer

— switch/chopper

— a.m. synchronous demodulator
— f.m. quadrature demodulator
— phase comparator

— differential amplifier
The circuit is arranged to offer very flexible circuit design possibilities.

The excellent matching and temperature tracking of the transistors in the circuit allows
the use of circuit techniques which are not available when using discrete devices.

PACKAGE OUTLINE plastic 16-lead dual in-line (see general section).

Auoust 1976 H ” !



TCA240

CIRCUIT DIAGRAM

w12 4
3 TR1 TR2 TRS TR6
20——{3!23
10—
15 TR4

D1

R1 R2

1500 1500 1500

16

7268975

Note

Pins 16 and 9 are connected to the substrate.
When both long tailed pairs are used connect pin 9 with pin 16 externally.

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

Voltages (each transistor)

Collector-substrate voltage (open base

and emitter) Vecso max. 16 Vv
Collector-base voltage (open emitter) VeBO max. 16 V
Collector-emitter voltage (open base) Vero max. 12 Vv
Emitter-base voltage (open collector) VEBO max. 5 V
Currents (each transistor)

Emitter current Ig max. 10 mA
Base current IR max. 10 mA

2 November 1974



Il TCA240

RATINGS (continued)

Total power dissipation (mounted on a printed-wiring board)

7768974

1000

Prot

(mW)

500 [
™ <
™
[ ]
0
0 50 100 Tymp (°C) 150

Temperatures
Storage temperature Tstg ~55 to +125
Operating ambient temperature Tamb =20 to +70
Crystal temperature Te max. 125
THERMAL RESISTANCE
From crystal to ambient Rip i-a = 200

Mav 1974 || H
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TCA240

CHARACTERISTICS at V1.9 =V13.9=V12-16 =V14-16 = 12 V;

V3-16 =V4-16 = V5-9 =V6-9 =6 V;Va-16 = V7.9 =4 V;

Tamb = 25 0C; unless otherwise specified

Collector current difference

between transistors TR4 and TR8
I3 =115 = 1.5 mA Ica-lIcs

Base-emitter voltage

of transistors TR3 and TR7
[1=lg=-1mA VBE3:VBET

Base-emitter voltage difference

between transistors TR 1 and TR2

Vi12-16 = Vi4-16 = 10 VI = 1,5 mA !VBm—VBEzl
between transistors TRS5 and TR6
Vi1-9=V13-9=10V;I10=1,5 mA lVBES'VBE6'

between the parallel connection of
TR1, TR5 and TR2, TR6

V11-9=V13-9 = V12-16 = V14-16 = 8 V
I+ 1g=-3mA |VBEL;5 - VBE2;6

D.C. current gain

of transistors TR3 and TR7
[} +1g=-3mA hpg3, hFE7

D.C. current gain ratio

of transistors TR3 and TR7

< 0,07 mA

690 to 770 mV

2,5 mV

2,5 mV

2,1 mV
23 to 190

hpps - hyEg
[1+18=-3mA SEE37IFET | 4900 0to 60 %
hEE3+ hER7
D.C. current gain
of transistors TR1,TR2, TRS and TR6
I = 750 pA hpg 1 hrE2. hrgs. hrgg 23 to 190
D.C. current gain ratio
of transistors TR1 and TR2 ' h .
- 1FE1 — IR )
I]=-1.5mA AFELZAFEZ |y 90 0to 60 G
hiE 1+ hprg2
of transistors TR5 and TR6 I h
- RS — B .
Ig=-1,5mA DFES TATE6 | 4900 0to 60 Y,
hpgs+ hpre
4 “ May 1974



ll TCA240

CHARACTERISTICS (continued) ‘
D.C. current gain

of the parallel connection of
TR1and TR6 at Ij +1Ig = -3 mA hyg 1, bppe 23 to 190

of the parallel connection of
TR2 and TRS at Ij +1Ig = =3 mA hpg2, hpRs 23 to 190

D.C. current gain ratio

of the parallel connection of
TR1, TR6 and TR2, TR5 hFE1:6 - hEE2: s
I;+1g=-3mA JEBL07AFE2;S

hpp1;6+ hrE2;5

x200 060 9

DYNAMIC DESIGN DATA
Noise figure at f = 100 MHz

o= 1mA;Veg=35V;Gg=3,7mA/V;Bg=-2,5mA/V F < 3,7 dB

Ig =2,5mA; Ve =5V;Gg =6,5mA/V;Bg = ~2,5 mA/V ig < 4,2 dB
Yy parameters

Veg =5 V;f =100 MHz Ip = 1mA |Ip =5 mA

Input conductance Zie typ. 4,4 13,6 mA/V

Input susceptance bije typ. 7,6 9 mA/V

Feedback admittance IYre|  typ. 0,4 0,4 mA/V

Phase angle of feedback admittance -¢re  typ. 100° 100°

Transfer admittance lvfe |  typ. 22 55 mA/V

Phase angle of feedback admittance -Pfe typ. 459 96©

Output conductance goe typ. 0,4 0,5 mA/V

Output susceptance boe typ. 1,8 1,8 mA/V
Frequency response (see circuit on page 6)

Ig =5 mA;Rc =600 ¢;f=-3dB £ typ. 34 MHz
Switching times (see circuit on page 7)

g = 05 | 1| 2 | 4 |ma

Rise time ty typ. 2,9 2,71 2,71 3,1 | ns

Fall time tf typ. 1,4 1 1,3] 1,6 { 2,3 | ns

Rise propagation delay time 1) tpdr typ. L1 | 121 1,4 1,7 |ns

Fall propagation delay time Iy tpdf  tYP- 1,1 11,2} 1,4 1,7 | ns

1y Reference level 50 %.
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TCA240

DYNAMIC DESIGN DATA (continued)

10V, Vs

l

100L ius

nF; ;;nF
A\ 72

Vs1

nFJ/; ;; nF
72 72

4,7kQ 6,8kl

r
1
l
) '
I I
1 '
| %

2I |
1 l
1 1

Ua,skn | [

1) ]

15
% |
1 1
I |
1 1
| ||~ rR2 |
i 116
] I 7264783
L e —— 4 wr

Circuit for measuring the frequency response
6 May 1974



TCA240

DYNAMIC DESIGN DATA (continued)

L Lo
5kQ 1 510 510 ’"F-[ S=nF
Hakn 1

100nF

]

1nF

w

—_ e e e e e e —— e — e —_— e .

100 nF

=T

nF

_[_—__ 100 | |2,4kQ
I T

AN

TR4

A

jw]
purd

Pl
oy

R2
F

1nF..["[ == 100nF

7264782

o

Circuit for measuring ty, ty, tpdr and tpdf
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TCA580

INTEGRATED GYRATOR CIRCUIT

The TCAS80 is a monolithic integrated gyrator circuit with floating inputs. It is intended
mainly to replace the coils in telephony low-pass filters. The simulated inductance
consists of the IC, two resistors Ry] and Rgz and a capacitor C2, With this configuration,
inductances of up to 1 MH * 2% can be achieved.

QUICK REFERENCE DATA
Supply voltages Vp typ. 4,4 Vv
Vy typ. 7,6V
Supply current Ip typ. 0,8 mA
Frequency range f d.c. to 10 kHz
Quality factor at £ = 200 Hz Q 500 to 5000
Effic‘iency bl typ. 1,4 %
Operating ambient temperature Tamb -20 to +70 °C
BASIC CIRCUIT
v I e
6 pn VP ’ 13
~— P p2
,  TCAS580 1
5 g} g 3
—
Rg1 T Rgal | C2=m= = L
-
24q, g, 1:
1
P, v, P2
IB !2 !16 7274279
PACKAGE OUTLINE plastic 16-lead dual in-line (see general section).
August 1976 l | 1




TCAS580

CIRCUIT DIAGRAM
c1
JL
- L
, , R
PIO6 905 0 g012
R1 R3 RS R8
TR19,
-Lk{ TR12 TR17 | TR18 TR21 TR23
¥os
o1y
02¥ TR r/’— —-{%25 ¥ois
—llnzo
04
R ¥ D14
1dd
™
[—ﬁus &07 G 4 TR%I—J
TR}l '{Raa
R2 R4 R6 R7 R10
W
0
16
P,013 9,03 1 15 a([ R ;jn 9,014 40P,
P
Rg2
 pa |
L E—— y
L
1] 7274285
c2
9 April 1976




TCAS580

SIMPLIFIED CIRCUIT DIAGRAM

c1 TCA580 L

11

7274281

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

Voltages

Supply voltages Vpto VN max. 14 v
Common mode input voltage =Vic max. 14 v
Differential input voltage *VIiD max. 14 v
Temperatures

Storage temperature Tstg =55 to+125 ©OC
Operating ambient temperature Tamb =20 to +70 ©C

April 1976 H 3



TCA580

CHARACTERISTICS at Vp =4,4 V; VN = 7,6 V; Tamp = 25 °C
Supply current (adjust with Ry, = 50 k) Ip typ. 0,8 mA

i T
Efficiency: Signal power.

supply power n typ L4 %
Tolerance of inductance AL =~ 0,2 %
Quality factor at f = 200 Hz;

Rgl =Rg2 = 10 kQ2; pin 11 earthed Q 500 to 5000
Output voltage (peak value) ) Vom < 1,6 V
Input offset voltage Vio < 25 mV
Input offset current lio < 9 A

Ve
1 15 ]
6lp’ 13
P Tcasso Pl
9 G 6
B
C1 Rat ™ Ro2 €2 = c L
82nF 10kn 10k 82nF =
-
12g, g plé 1.
il 4
P1 P, 7
7 8 2 16
Ro
50kQ \
m 7274280

The values for L and fyog in the circuit above are:
L :Rgl Rgg C2=8,2H

fres = ! =194 Hz

27V Rgle2 ClcC2

4 April 1976



TCA580

2500 7274283
J
/
@ I
7
4
f
2000 i
/
/
4
/r
1500
]
1000 5 3 . -
10 10 10 Fres (H2) 10 -
Quality factor as a function of frequency at pin 11 connected to earth,
5

April 1976



TCA580

I

Circuit and response of a low-pass filter with three TCA580 gyrators.

1 Fy b
1101‘32 f; T T l = T A l — T T l

TCAS580 TCA580 TCA580

s e 7 ) B T

10k
+*1%

IL

LU
1
Jg M-

7274282

7274284

60
attenuation—_|[|] /1 I\] @s)
band —l \/ N
0,2 40
(dB)
01 20
pass-band
P /\a
L~ /
0 0
-0 -20
10° 10° 10

f (Hz)
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TCA770
TCA770A
TCA770D

I.LF. LIMITER-AMPLIFIER

with very low current consumption

The TCA770 is a limiter-amplifier with a balanced f. m. detector and an audio pre-

amplifier intended for a frequency range of 100 kHz to 500 kHz with narrow band f. m.
The circuit is eéspecially intended for use in portophone sets, where low current con-

sumption and high sensitivity are important.

QUICK REFERENCE DATA

Supply voltage
Ambient temperature

Frequency

Total current consumption
Input limiting voltage (-3 dB)
ALF. output voltage at Af = £3,5 kHz (r.m.s. value)

A,M. rejectionat Af =+3,5 kHz;m =0,3;fp = 1kHz
Vi=1mV

Open loop voltage gain

Vo(rms)

Gy

50
600

mV

dB

PACKAGE OUTLINES (see general section).

TCA770 : SOT-43 (plastic; 14-lead).
TCA770A : plastic 16-lead dual in-line.
TCA770D : SO-14 (plastic 14-lead flat pack).

July 1976
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TCA770
TCA770A
TCA770D

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

 Supply voltage (pin 13 or 15) Vp max. 15 V
Storage temperature Tstg -55to +125 OC
Operating ambient temperature Tamb -30to +70 OC

‘CHARACTERISTICS at Vp = 7,5 V; Tamp = 25 0C; fy = 100 kHz; measured in circuit on
page 4. The pin numbers between brackets for TCA770A only.

typ. 450 pA

Total current consumption Lot 300 to 600 A
Supply voltage range Vi3-14 S5tol0 V
Power dissipation Piot ty;z). 5to i’; EVWV

LF. limiter-amplifier and f.m. detector
Input limiting voltage (-3 dB) Vilim  typ- 30 wv b

A.M. rejection
f.m. signal: Af =*3,5 kHz; fj;; = 70 Hz
a.m. signal: m =0,3; f; = 1 kHz

at Vi = 300 pv a typ. 40 dB
atVi= 1mV a typ. 50 dB
at Vi = 10 mV « typ. 60 dB
Input impedance; pin 1 |Zi] > 10 kQ

A.F. output voltage; pin 9 (10)
load = 100 kQ2; Af = £3,5 kHz;

fim = 1kHz; Vi = 10 mV (r.m.s. value) Vo(rms) typ- 90 mV
Influence of ambient temperature on output voltage typ. 6,2 dB/100 °C 2)
Distortion at Af = +5 kHz; f; = 1 kHz t/yp. i %

< 3 %

AF. amplifier 3)

Open loop voltage gain (Ryyaq = o) Gy typ. 600
Input bias current; pins 10 and 11 (11 and 12) Ij typ. 270 nA
Current of current sink in output stage Ic typ. 56  pA

1) See also left-hand graph on page 4.
2y See also right-hand graph on page 4.

3 1f the a. f. amplifier is not used, pin 11 (12) must be connected to Vp.

w

July 1976 l . ”



TCA770

TCA770A
TCA770D
AO 7764830 72668311
Vii-34d8) 2,?; ™
(uv) \\\
N
Vo \\
30 (dB) \\\ typ
\ 0 S
\ N
\trp
20 \\ N
\ -25
/I
10 d
-5
J— 0 -7,5
— 100 200 400 800 -50 0 50 100
= f (kHz) Tams (°C)
- TEST CIRCUIT (pin numbers between brackets for TCA770A only).
Ve
13{{15)
me— Lt [15)
| ! 270
! l | ka
v _?'{3?“': 1! LF. AMPLIFIER/ N e oV el
T DETECTOR . im) (R 2 10k0)
i 1
soﬂﬂ , | [n2)
N I I I SR AN SN SR S A
2 3w 78 sfe) sf(7 8ia) 9f10) 0] ~ 4,14{(5,16)
0,68 120 120

WF D FT ToF 77

2,2nF - Il
=~ 0,68pF* i 68pF 1
;; , R1 270
y 1,1mH —C 1+ ‘a4
b R2 100kQ
Q=25 82 |100 ;
kQ kO gain
[ adjustment 4
| S— )
56k0

inF 1uF
72648323
2 vy

*) The input limiting voltage depends on capacitor values. (Suggested type: solid alu-
minium capacitor, 2222 122 56687; 0,68 pF /25 V).

4 Vo = R1+R2)/R2 xV11-4.

4 ’ l July 1976



TCA980

MICROPHONE AMPLIFIER

The TCA980 is a monolithic integrated microphone amplifier. It is primarily intended
for use with low-impedance microphones in telephone systems.

The output of the amplifier is 22 mV /pbar when used with a microphone having an im-
pedance of 200 Q and a sensitivity of 100 uV /pbar. )

A capsule assembly containing the TCA980, a low-impedance microphone and a 0,22 uF
capacitor can directly replace a carbon microphone.

The d.c. supply to the device may be of either polarity.

QUICK REFERENCE DATA
Supply current t1y - 10 to 100 mA
Supply voltage drop at +Iy = 10 mA tVi.2 typ. 4,5 V
Voltage gain at Iy = 30 mA Gy typ. 220
at £Ip = 10 mA Gy < 260
Output impedance at Iy = 30 mA |Zol typ. 150 @ |
PACKAGE OUTLINE Dimensions in mm

TO-12 (reduced height) ,

T e Yous
Jmax
8,5
max :
l
»‘A,ﬁ? max <+— 12,7 min ———

7269267

October 1974 ” H 1
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TCA980

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

Currents
Supply current (d.c.)
Non-repetitive peak current

Current into pin 3 (d.c.)

Power dissipation

Total power dissipation

Temperatures

tIg max. 100 mA
100 mA (a.c.) superimposed on 100 mA (d.c.)
+13 max. 100 pA

See derating curve below

Storage temperature Tstg -55to+125 ©C
Ambiént temperature Taomb  -55to+125 9C
Crystal temperature Ter max. 125 ©C
THERMAL RESISTANCE
From crystal to case Rth er-c = 65 oC/W
From crystal to ambient Rih er-a = 180 oCc/w
750 7264879
Ptot \
(mW) N \
N \
»
500 \Z;OA A
N \
{ \\/0 \ n“ F—
N4 o —H
N C’//’i__ i
o
250 ﬁ_
N
N
0 ~50 0 50

Ne . 104 H



TCA980

il

D.C. CHARACTERISTICS 1) at Teage = 25 °C; measured in circuit below)
Supply voltage drop

tly = 10 mA *Vi-2 3,50 to 5,75
+Iy = 30 mA *Vi.g 4,45 t0 6,75
Iy = 60 mA £V, 5,00 to 7, 80

A.C. CHARACTERISTICS

Voltage gain (measured in circuit below)

£ =2 kHz; £1) = 30 mA Gy /o

f=2kHz; +Iy = 10 mA Gy 160 to 260
Change of voltage gain

when changing T ,yp from -20 to +55 0C AGy, < 10
Gain reduction

between f = 0,3 and 2 KHz AGy tYP- ;
Output voltage at f = 2 kHz; di, < 5% (r.m.s. value)

+Ip = 10 mA Vorms) > !

1y = 30 mA Vo(rms) > 1,35

i > 1

+1Ip = 60 mA Vo(rms) typ. 1,5
Noise output voltage

B =0,3 kHz to 4 kHz (r.m. s. value) Vn(rms) < 1,3
Output impedance

f=2kHz; +Ip = 30 mA |Zo] typ. 150

3
] TCA980
0,22 uF
2000 4
t
Vi
v

7264876
”/

v
v
A%

%

4 October 1974



TDA1022

BUCKET BRIGADE DELAY LINE FOR ANALOGUE SIGNALS

The TDA 1022 is a MOS monolithic integrated circuit, generally intended to delay analogue
signals (e.g. delay time = 512/2 f3). ’

It can be used with clock frequencies in the range 5 kHz to 500 kHz.

The device contains 512 stages, so the input signal can be delayed from 51,2 ms to
0,512 ms.

Applications in which the device can be used:

- variation of fixed delays of analogue signals, vox control, equalizing speech delay in
public address systems;

in electronic organs and other musical instruments for vibrato and chorus effects;
reverberation effects; :

variable compression and expansion of speech in tape-recorders;

- in communication systems for speech scrambling and time scale conversion.

QUICK REFERENCE DATA
Supply voltage (pin 9) VDD nom. =15 Vv
Clock frequency ' f</> 5 to 500  kHz
Number of stages : 512
Signal delay range tg 51,2t00,512 ms
Signal frequency range fg 0(d.c.)to 45 kHz
Input voltage at pin 5 (peak-to-peak value) VS—lé(p-p) typ. 7V
Line attenuation ’ typ. 4 dBl

PACKAGE OUTLINE plastic 16-lead dual in-line (see general section).

l) See note 1 on page 4.

| .
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TDA1022
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TDA1022

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

Voltages (see note)

Supply voltage Vo9-16 0to =20 V
Clock input, data input, output voltage and Vi3-16 Oto-18 V
Current

Output current Ig; Iy 0to 5 mA
Temperatures

Storage temperature Tstg -40 to +150 °C
Operating ambient temperature T amb -20 to +85 °C
Note

Though MOS integrated circuits incorporate protection against electrostatic discharge,
they can nevertheless be damaged by accidental over-voltages.
To be totally safe, it is desirable to take handling precautions into account.

CHARACTERISTICS at Tamb = =20 to +55 °C; Vpp = =15 V; Vo1 = Vg = —15 V3
V13-16 = —14 V; Ry, = 47 k2 (unless otherwise specified)

Supply voltage range VoD -10to =18 V l)
Supply current Ig typ. 0,3 mA
Clock frequency f(bl ; f¢2 5 to 500 kHz 2)
Clock pulse width th1 5 g2 = 0,5T 3)
Clock pulse rise time o1y s thZr typ. 0,05T 3)
fall time tolf 5 t2f typ. 0,05T 3
Clock pulse voltage levels; HIGH VdJlH ; VdJZH 0Oto~1,5 V
LOW VorLs VeoL o ~10 to ZiZ X i;
Signal input voltage at 1% output voltage
distortion (r.m.s. value) Vs(rms) typ. 2,5V
Signal frequency fg 0{d.c.) to 45 kHz

1y 1t is recommended that V]13-16 = V¢ 1L + 1V = V¢2L + 1V; Vpp more negative than
V4L-

2y In¢the0ry the clock frequency must be higher than twice the highest signal frequency;
in practice fg = 0,3 £; to 0,5 f¢ is recommended, depending on the characteristics of
the output filter.

3) T =period time = 1/f;. The data on fall and rise times are givén to eliminate overlap
between the two clock pulses. To be independent of these rise and fall times a
clock generator with simple gating can be used. See also pages 5.and 8.

| I
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TDA1022 “

CHARACTERISTICS (continued)

Attenuation from input to output
fg =40 kHz; fg =1 kHz

Change in output at fg = 1 kHz: Vg(rmg) =1V
when fy varies from 5 to 100 kHz

when f('P varies from 100 to 300 kHz

D.C. voltage shift when fy varies from 5 to 300 kHz

Noise output voltage (r.m.s. {falue)
fy = 100 kHz (weighted by "A" curve)

Signal-to-noise ratio at max. output voltage

Load resistance

VN(I‘IDS)
S/N”

Ry,

typ.

typ.
typ.

\Y

typ.

4 B b
7 dB
0,5 dB
1 dB
0,5 dB
1 B
0,5 V
0,25 mV
74 dB
10k
7 kQ

1y Attenuation can be reduced to typ. 2,5 dB if load resistor is replaced by a current

source of 100 to 400 pA.
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TDA1022
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TDA1022
. 7269735
15 typical values
Vo
(V)
VgL =-15V
10 =14V
4 IR
=13V
=12V,
7
%!
Zd -
Za v 10V
S |
H (
L1
%
|
0
0 -5 -10 -15 Vs (V)
Conditions for the graph above:
2 726973 Vpp =-15V
V13-16 = ~14V
Vd)H =0V
/ f¢ =40 kHz
Vo (rms) 4 -
ofrms Ry, =47 kQ
v N
4
15 A
typ/,
4
y
1 T/
f Conditions for the left-hand graph:
/ Vpp = =15V
Vi3-16 =-14V
Vd)H =0V
fy =40 kHz
05 fs = 1kHz
-5 -10 VgL (V) -5 RL =47 kQ
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TDA1022

7269734

# typical values
S
(dB)
0 Vs=0775V
|
-25
NG N
N\ AN AN
-5 N\ N\ AN
\ \
\ A
fg =10 kHz 40 kHz 100 kHz
-75
-10
-_— ary 2
= 10 ! 10 1, (kHz) 10
Conditions for the graph above:
75 7269731 VDD ==15V
' Vi13-16 = -14V
V¢ =0to~15V
diot
(o)
5
typ
25
Conditions for the left-hand graph:
fs = 1 kHz
Vs =-5,2V
VDD = -15V
V13-16 = -14V
V,=0to-15V
0 f¢ =40 kHz
-1
10 ! Vs irms) (V) 10
10 October 1975



GENERAL INDUSTRIAL



TYPE SELECTION

LT

General industrial
SAA1027
SAK140
TCA280A
TDA0555D

TDA 1024

stepper motor driver

revolution counter

universal triac control (trigger module)
timer

a mains-zero triac-triggering circuit

November 1976



SAA1027

STEPPER MOTOR DRIVE CIRCUIT

The SAA1027 is intended for driving a four phase two stator stepper motor.

The circuit consists of four output stages, a logic part and three input stages.

The logic part is driven by three input stages; a trigger input stage, an input stage which
can change the switching sequence of the logic part so that the motor can rotate clock
wise (CW) or counter clock wise (CCW) and a set input stage to set the four output stages.
The three inputs are compatible with high noise immunity logic to ensure proper operation,
even in noisy environments. The output can deliver 350 mA in each phase. The right
switching sequence of the four phases is obtained from the logic part of the circuit.
Integrated diodes protect the outputs against transient spikes.

QUICK REFERENCE DATA

Supply voltage Vp 9,5t0 18 'V
Load current (each output) IQ max. 350 mA

Logic for CW and CCW operation

PACKAGE OUTLINE 16 lead plastic power dual in-line (see page 9)

December 1974 l I : 1



SAA1027
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SAA1027

i

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

Voltages

Supply voltage (pins 4, 13, 14) Vp max. 20V
Input voltage; R (pin 3), S (pin 2), T (pin 15) Vi max. 20V
Current

Output current; Q (pin 6),Qy (pin 8),Q» Ig max. 500 mA
Power dissipation see derating curve below 1)
Temperatures

Storage temperature Tstg -40 to +125 °C
Operating ambient temperature Tamp —20to+ 70 °C
THERMAL RESISTANCE

From junction to ambient Rth j-a = 70 °C/W

3000 7764952
Ptot
{mw)
2000
N
1000 pFth j-a = T0°C/W
N
\\
0 N
-50 0 50 100 15
Tams (°C)

1y Additional power caused by the self -inductance of the motor-coils will be dissipated
in the diodes (D31 to D34). ’
This extra dissipation has not been considered in the bottom graph on page 8.
If necessary external diodes must be used. '

4 . December 1974



] SAA1027

FUNCTION TABLE

Direction conditions (R)

The direction of rotation can be changed at any moment independent of the state of the T
and S inputs.

Set conditions (S)

When T is HIGH and S LOW then the outputs are set: Qy =L, Q2 =H, Q3 =L, Qg =H.

Trigger conditions (T)

S=H
R =H R=L
T Qr Q2 Q3 Q T Qi Qy Q3 Qg
0 L H L H 0 L H L H
1 H L L H 1 L H H L
2 H L H L 2 H L H L
3 L H H L 3 H L L H
4 L H L H 4 L H L H
CHARACTERISTICS at T,y = —20 to +65 °c;Vp=12V
. : typ. 12V
Supply voltage (pin 14) Vp 9,5t018 V
Suﬁf{l}};{cur;er;t éw;;})lout load, all inputs ) typ. 45 mA
. P D P 2,0t0 6,5 mA
Iniﬁéggic voltage levels and currents for R, S and T Vi - 7.5 v
IiH typ. 1 pA
ViL, < 4,5V
LOW I typ. 30 pA
. typ. 12 v
Supply voltage (each output stage) VQ 1,5t0 18 V
Supply current (each output stage) Iq < 350 mA
Saturation voltage of output transistors
at Iq = 350 mA (pins 6, 8, 9, 11) Veat < 1,0V
Bias voltage and current (max. values; pin 4) See top graph on page 7
Bias resistor See bottom graph on page 7
Power dissipation in bias resistor See top graph on page 8
Total device power dissipation See bottom graph on page 8
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SAA1027

I

APPLICATION INFORMATION

Vp=12V V=12V
V.
_/E IP=L,5mAl IB=80mAl Rg=1200 (0,75W)
01pF 1000
E————- V-
L Vo STEPPER MOTOR
% 4 |13
SAAI027 . 300
7115 | TRIGGER |, | 10 Iy ul
sTAGE [ ] -=— '
BI-DIRECTIONAL Ig=3s0mal oo |
9 ~— 13 Y 3‘!
4 POSITON [ a : .
sl2 SET OUTPUT 3 | |
STAGE SYNCHRONOUS staces | la, I, 300 |
] — Yt
COUNTER 14=250mA : 1
R|3 | cwiccw 6 -——— 17 300 gl
] —>—
STAGE Y , ,
L ——J
5 12
”L Vg=12V
V774 V774 7264956
PINNING

. not connected

. S (set input)

. R (CW/CCW input)

. VB (positive supply)

. Earth (negative supply)
. Q] (output)

. not connected

. Q2 (output)

0N O U 0N

9. Q3 (output)
10.
11.
12,
13.
14.
15.
16.

Q4 (output)

not connected

Earth (negative supply)
VD (positive supply)
Vp (positive supply)
T (trigger input)
not connected
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7264953

600
Ig
_ (mA)
IE} Vlwu
400 s
/V
4
/’l
/V
4 A
l,
200 A
p,
4
//
A,' A
/7
0 0 50 100 150 Ig(mA) 200
0 1 2 3 Vpvl 4
N g e E
‘o 71 T
‘ / [ ]]
i A I A il
[/ /1] I/
/ /] 1/ 1/
/7 1/ I
[/ YA/
N 17/ /
/ / /AL
A/ / /1/
VA,
DAV ARV AVES
6 A AL AL
] A~
~ T r AV
— A =
— = )
F: T
. 11T
10 102 103 Rg (Q) 104
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7764955

20

[=3
o
~=

ey

Ig=
5mA T}
10

300 —

— 25___|
™~ 50
N 100
N 200

Vg /
(V)

SS
NN
AN

/
0
0 05 1 Prg (W) 15
600 7z szIss
Ia
(mA) A
4
>
400 =
>
/,
Yy
200 ‘/
4
l'
/
/
0 [
0 500 1000 1500 2000
Ptot (MW)
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SAA1027

16 LEAD PLASTIC POWER DUAL IN-LINE Dimensions in mm

<+— 8,25max —»

' 21,85 max g‘z‘g
2
8
[=%
2
”; .
H3 |

[

‘ |
0,25 |

|

!

L

9,50

7,60 72550616

max

16 15 14 13 12 i 10 9 A) Centre-lines of all leads are

within +0, 127 mm of the

i \ W . . . [ nominal positions shown; in
_._/ the worst case, the spacing

) between any two leads may

2 3 A 5 6 7 8
‘ . deviate £ inal b
I O N N O Y S
: : : : : i : ) B) Lead spacing tolerances ap-

ply from seating plane to the
top view line indicated

~

SOLDERING
1. By hand

Apply the sold'ering 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 contactfor 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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SAK140

REVOLUTION COUNTER

The SAK140 is a monolithic integrated circuit intended for use as a revolution counter
in motor cars.

It contains a stabilization circuit and a monostable multivibrator which converts the
circuit input pulses into output current pulses of constant duration and amplitude.

This pulse duration is determined by an external R -C network; by proper choice of R
and C, the circuit can be easily adapted to any milliammeter. Together with the internal
stabilization circuitry this makes the indication almost independent of temperature
changes and supply voltage variations.

QUICK REFERENCE DATA

Supply voltage Vp 10to 18V
Power dissipation at n = 6000 rpm;

Ip=12mA; Vp =12V Ptot typ. 130 mW
Input pulse amplitude (pin 1) Vi > 3,5V
Output current (pin 9) 1o < 50 mA

PACKAGE OUTLINE plastic 16-lead dual in-line (see general section).
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SAK140

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

Voltage
Supply voltage (pin 12) Vp max. 18V
Currents
Current at pin 9 (peak value) ~Igm max. 50 mA
at pin 7 (peak value) =I7M max. 50 mA
at pin 8 (peak value) ~IsMm max. 50 mA
at pin 1 +I max. 10 mA
Dissipation
Total power dissipation see derating curve below
Temperatures
Storage temperature Tstg -40 to +80 °C
Ambient temperature Tamb -40 to +80 °C
750 7264871
Ptot
(mw)
500
250
00 25 50 75 100
Tamb (°C)
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SAK140

CHARACTERISTICS
Supply voltage range (pin 12)

Supply current (on-state) at Vp =12V

Power dissipation at o = 6000 rpm;
Ip=12mA; Vp=12V

Voltage at pin 7 (on-state)

Temperature coefficient

of output pulse (pin 9)

Adjustable output current

resistor between pins 7 and 16 or 8 and 16

Resistor for peak output current adjustment

Resistor for output pulse duration adjustment

Capacitor for output pulse duration adjustment

Input pulse frequency (for circuits on page 5)

Input pulse frequency (pin 2 not connected)

Influence of supply voltage on output amplitude

Vp from 10 to 16 V; top circuit on page 5
bottom circuit on page 5

Input triggering voltage

at which level good triggering is achieved

Duty cycle of output pulse

Vp

12

Prot
V7-16

Vi-16

{
|

10to 18V 1)
typ. 5 mA
typ. 130 mW
typ. 2,5V

typ. 200 ppm/OC

< 50 mA
> 50 @
typ. 270 kQ
0,01 to 500 k2
> 220 pF
typ. 10nF
< 30 uF
400 Hz
< 30 kHz
typ. 0,6 %
typ. 1,6 %
> 3,5V 2
typ. 0,75
< 0,9

1) The circuit is internally protected against reverse connected supply voltage.

2) To preveat the input circuit from ox}erloading by large input pulses a voltage

regulator diode (D13) has been connected at the input terminal.

This diode also functions as a protection against negative trigger pulses.
A resistor has to be connected in series with the input terminal, having such a value

that the input current does not exceed 10 mA.
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SAKI40

APPLICATION INFORMATION

Yi
to breaker
contact

C=10nF

1200

—r
——c:h—ﬁ—ﬁ
Rrv|1 Rm2

R=270kQ

L ]
kol [ Zz220nF  —f}

| |

‘ |
L
T2 3 & 5 6 7 8

SAK140

7V 72668751
Temperature coefficient of I, is 800 ppm/°C determined by diode D. l)
1200
Vi A
to breaker N
contact
“ Rm1 Rm2
' C=10nF  Ra270kq
15k #220n? = }
- ! |
1 2 3 4 5 6 7 '8
SAK140
16 15 14 13 12 11 10 9
T T 11
4 1
1
J_ mA
100nF_T. 270
Lo
% Ve 7264L876.1

Temperature coefficient of I, is 800 ppm /0C determined by an internal diode between
pins 7 and 8. 1)
l) The influence of supply voltage variations is very small when using the top circuit.
When using the bottom circuit the influence will be greater.
The influence of the temperature coefficients of R, C and Ry are in this case

negligible.
. [
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SAKiI40

N

Temperature coefficient of output current I

16 15 14 13 12 11 10 g

LT

. 72646876

The temperature coefficient of I, depends on the temperature coefficients of R, C, Ry
and the voltage. on pin 7.

The temperature coefficient of R = 270 kQ (carbon resistor, catalogue number

2322 101 33274) is ~330 ppm/°C and of \77—16 is 200 ppm /°C.

The temperature coefficients of Ry, and C depend on the kind of components chosei:.
Their influence on the temperature coefficient of Iy are given beldw.

C =10 nF Ry =160 @ t.c. I, =12 mA

oo metallized polyester carbon resistor 440 ppm/OC

— capacitor (flat film type) | t.c. = =220 ppm/OC !

e t.c. = 350 ppm/OC catalogue number:

- catalogue number: 2322 101 33161

2222 342 25103

moulded meral film 190 ppm/°C
resistor

t.c. =25 ppm/9C
catalogue number:
2322 163 11601

tubular moulded carbon resistor =10 ppm/°C
polystyrene capacitor t.c. = =220 ppm/°C
t.c. = =100 ppm/°C catalogue numbex:
catalogue number: 2322 101 33161
2222 435 21003
moulded metal film -250 pprm/°C
resistor

t.c. =25 ppm/°C
catalogue number:
2322 163 11601

Lo b = 2110

In general: t.c. = —ﬁl = c . 7-16 -1
Rm

6 . [ September 1974
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7264872

10°

——— duty cycle = 1

== duty cycle = 0,75
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e
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75
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107"
For other duty cycles at f,s.d. than 0,75, the value of R or C derived from the graph at
a duty cycle of 1 must be muitiplied by the duty cycle required.

—-
vy
o

102 7264873
- \*w
(mIZn AN
AN
N
\\:\:\
™ duty cycle =
\\\Q\:;\\\\ 0'9075
10 NN NK o
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\\\\ x) \'0-2
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\\ ‘Q‘\\\
..\Q; RN
N ) N
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/ \
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0 102 10° R, (0) 104

if a diode is connected in series with Ryp, the value of Ry, derived from the graph must
be lowered with 25 7.

Sentemher 1074 i l l | 7






TCA280A

TRIGGER MODULE

The TCAZ80A is a monolithic integrated circuit designed for thyristor and triac control,
It contains the following circuit sections:

— d.c. power supply (intended for direct a.c. supply)
— zero-crossing detector (for synchronization of the trigger circuit)
— difference amplifier (used as a sensing amplifier)

— ramp function generator (operating as the sawtooth oscillator in time-proportional
control)

— output amplifier (amplifying the trigger pulses and feeding the thyristor or triac
gate)

Various control! modes possible when using the TCA280A are:

— phase control

— synchronous on/off switching - (static switch)

-— time proportional control

The device is designed to be supplied directly from the a.c. mains through a dropping
resistor, alternatively, supply can be obtained from a 14,5 V(d.c.) source connected

between pins 11 and 16.
The output current capability permits triggering of large thyristors and triacs.

PACKAGE OUTLINE plastic 16-lead dual in-line (see general section.
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TCA280A

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

Voltages Vii-16 max. 17 A%
' Vi1-7 max. 17 v
Vii-4 max. 17 A%
Vg-16 max. 17 A%
VS— 11 max. 17 \%
V9-16 max, 17 A%
Vs-16 max. 17 v
Vg-16 max. 17 A%
V5.6 max. 7 A%
Vis-16 max. 17 v
Currents *13(AV) max 30 mA
1 13Mm max. 80 mA
1 135M max. 2 A b
-1 10(AV) max. 30 mA
~-I1om max. 600 mA 2)
1M max. 10 mA
Iy max. 200 mA
*I3 max. 10 mA
is;1lg max. 10 mA
~Ig; -Ig max. 10 mA
I max. 10 mA
Is max. 10 mA
Total power dissipation
1000 7270221
P‘tot
(mW)
L
500 B
N
S\
N
AN
0
0 50 100 Tamp(°C) 150
Temperatures
Storage temperature Tstg -55 to +125 oc
Operating ambient temperature Tamb ~-20 to +80 oC

hes10ps

2y t =300 ps

Anvil 1074 || II 3



TCA280A

CHARACTERISTICS at Toymp = 25 °C

Power supply
Supply voltage at 113 =5mA;1;9=0

Supply voltage range for external supply

Zero-crossing detector
El_Eut current at \71].-16 =13V; Iy = 0,5 mA
Input voltage at 1y = 0,1 mA
-1 1
+1
Difference amplifier
Input currents

~Vs.11=3V;+I3 =10 pA or -I3 = 30 pA
~Vg.11=3V;+I5=10 pA or -I3 = 30 pA

Qutput currents

-Vs_.17=3V;+I3 =10 pA or -I13 = 30 pA
-Vg-11=3V; +13 =10 pA or -I3 = 30 pA

Ramp function generator
Holding current
Trigger voltage at 114 < I14T

On-state voltage at [14 > T4

Output amplifier

Input currents at -Ig = 100 pA
at ~I19 =200 mA

Qutput current (off-gtate)

lg =0 Vyp.16 =0
Qutput voltage drop
119 =200mA; ~1g =50 pA; V.14 =13V

; typ.
Vi11-16 P
Vii-16

Iy
-Vi-16 <
+Vi-16 <
typ.
Is <5p
Tg t/yp
_}4
_17
Tigr <
L14n
Vi4-16
Vi4-16
_1'8
-1y <
~I1g <
Vii-10 <

14,4
13 to 15

11to 17

30 to 50

0,25
1,9

10

10

0,3to0 1,2
0,3t01,2

3
95 to 210
7,0t0 8,3
1,8t02,8

19 to 53
15

2,8

v
v
V

<<

5555

28
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TCA280A

APPLICATION INFORMATION

The following are a few examples of the various contrelcircuits possible with the TCA280A.

1. Synchronous on/off switching (static switch-resistive load)

fo
’J]mo
By 180k Q.
EYX10 (0,5W)
{

} Ry Rr2

10kQ. 15kQ RS

B5W) - R3_ 56k0

g
75k i LOADI
13 1 1 2 8
g
D.C. caéii?n_e 5| DIFFERENCE Ré4 OuTPUT
SUPPLY DETECTOR AMPLIFIER 100kQ AMPLIFIER
6 12 3 0]
R6
c1 22k0 Ry L
=3 220F 820 o
{16V) S
Ke
T2Tes
Veontr =
0-10v

The synchronous switch gives triggering around the zero crossings of the mains voltage

with a. typical pulse duration of 160 ps.

Note

Values of Ry, R, and C1 are chosen for triacs requiring a gate current I typ. 100 mA
at Vg typ. 2,5 V. For other conditions see graphs on pages 8, 9, 10 and 11.
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TCA280A

pres—.

¢
e

APPLICATION INFORMATION  (continued)

1000 7263999
P o
(W)
Ryq
(kQ)
C
(x 10uF)
100
\
\ 1 min ///
\\ ]
N
\X/f
10 // N R
// d P in Ry 1=+
/’
/
,_7L__.,.___,___ — T -
[ fRdmin —
o
//
4

1
123456 7 8 910111213 14 1516 17 18
Itot (mA)

Graph for determining the values of Ry, dissipation P in R, and minimum recommended
value of C1 as functions of Iy for the circuit conditions shown (with diode D) Lior is the
maximum average current through D5, and is the total of the current consumed by the IC
and by the external components.

It should be noted that certain applications like the time proportional controller require
an up to three times higher value of C1.
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TCA280A

APPLICATION INFORMATION (continued)

7271000

1000
i — v
P o
(W) 11
Rg o
(k) F
C
(x104F) * l
100
L |C1m/m-/‘/‘/--=f
poT
N o 1
10 /><\ el |
= 1
/! et %
Pl - \R" 1
p 7K_ P A S g v L g
/ TRdrnm R -
[
|
|
I
3

1
12 3 4567 8 9101121

Without diode

Note

14 15 16 17 18
Iior (mA)

"This graph is not suitable for phase control applications; use the graph on page 8.
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APPLICATION INFORMATION (continued)

100 7263998
AY
\ )
Ry Y B
(kQ) \ T
\\ swo | | e =gl
\\L — E
O S 7
\ \ N ~ | low | L
\ >\\ N LN Rdmin
10 AVANRN AN N Y
AN - Vo =
\ AR - s
L\UAN N\ N = 380V
AN \\ \\ ., /
N N 220V
\ - .
\ \\\\\\ §§ / NN
\
ST Zd\\
NSRS PR
\\ \§\ T s0vn
1 = WSS 70V
7 .- 2W v
D N
= M N 50V
W
L
"\.\
I~30V~
01

12 3 4 56 7 8 91011213 14 1516 17 18
Liot (mA)

Graph for determining the value of Ry and corvesponding dissipation at different mains
voltages for the circuit conditions shown (with diode D)

Leop 18 the maximum average current through D5, and is the sum total of the current
consumed by the IC and by the external components.

10 April 1974
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APPLICATION INFORMATION {continued)

100 ‘ : l : 7271004
i I }; [ R S—
Rs oW
k) -
N oW
T
AN
AN S | —
VN 15W
10 “‘ \ \ S e Rd?m
LNAN AN i S Y B~ =
A & 1 Vs :
AN N NS {380V
D O — —
AN Y -
NMISIS N N ERNEE -
T g
., [ S Ry ~L
3 \\Z, NV ~
X ~
~ —~%s
NI 7\\\\\. 1oV
NE N ~ T sova
ANL LR -
L ] 470V~
- |
; v\)( AN B N
NN ~s50vn
W >
\\ |
L 2w T~ .
| | ] i
i i | i
I O A e S VY
| \
| 1 | ! E
01,

: i |
203 4 5 B 7 8 S 101112131 151617 18
Tt (mMA)

Without diode ,

Note

This graph is not suitable for phase control applications; use the graph on page 10,
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TCA280A

APPLICATION INFORMATION (continued)

1000 Tz
AN
AN .
AN Vo=
@ NN, 2
MARNY
N
%\’Q 8V
N
100
3 \“\ N
NN
AYRNNNN
NN
ANNNN
R ___Rgmm bt dd Ldd b “\:\XL\__ A
AN
10 %%
\ \\
!
"o 100

Ig (mA) 1000

Graph showing R as a function of I; of the TCA280A for various values of V(.

The minimum value of Ry at which the current 11 is kept within the specified limits
is 22 Q.
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APPLICATION INFORMATION (continued)

20 7271017
Teot |
(ma) +
| S
Noo, TN
15 A L
M I . A R O = M D s
= L =
P L] 2,5V
] A2V
// D;/ IR
e
10
5
0
0 100 200 To (mAl 300

Graph for determining I, corresponding to a given I with Vi as a parameter.

Once It is known, the required values of Ryq, R and C1 can be found. from the graphs
on pages 8, 9, 10, 11 and 12.

Note that this graph can be uesd only if the highest possible R is used.
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Preliminary TDAO555D

TIMER

The TDA0555D is a monolithic timer, equivalent to the NE555, however it is mounted in
a miniature plastic package.

It is a highly stable controller capable of producing accurate time delays or oscillations.

In the time delay mode of operation the timer is controlled by one external resistor and
capacitor. For operation as an oscillator the frequency and the duty factor are both
accurately controlled by two external resistors and one capacitor.

Additional terminals are provided for triggering or resetting. The circuit may be trig-
gered and reset on the falling-edge of a waveform.

Features

e Timing from microseconds to hours

e Operates in both astable and monostable modes

e Adjustaple duty facior

e Ourtput can source or sink 200 mA

e Output and supply TTL compatible

e Temperature stability 0,005%/°C

e Normally-on and normally-off output

e Operating ambient temperature: ~25 to 485 0C

@ Miniature plastic encapsulation

CONNECTION DIAGRAM

ME E Vp
TRIGGER [ 2 | | 7] piscHARGE

—
OUTPUT | 3 | 6 | THRESHOLD
RESET I 4 5 | CONTROL VOLTAGE
7275108

PACKAGE OUTLINE (see general section)
SO-8 (SOT-96A); plastic §-lead flat pack.

—
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TDAOS555D

Preliminary
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Preliminary

TDAO555D

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

Supply voltage

Temperatures
Operating ambient temperature
Storage temperature

Junction temperature

Power dissipation in free air; Tamb =50 0C

Mounted on a ceramic substrate of 4 cm2
derating factor for T,y > 50 ©C

Mounted on PC board of 4 cm?
derating factor for T, > 50 0C

Vp-VN

amb

Tstg

P
tot
1/Rth

Ptot
l/Rth

max. 18 VvV
-25to +85 OC
~65to +125 OC
max., 125 oC
dNEX, 470 mwW

= 6,3 mW/oC
max. 310 mwW

= 4,2 mw/°C

August 1976 ‘ |



TDAO555D Preliminary

EREBRRI

CHARACTERISTICS at Vp =5to 15 V; Vi = 0 V; Tymp = 25 °C unless otherwise specified

Parameter Conditions Symbol| min.| typ. [max.|Unit
Supply voltage Vp 4,5 - 16|V
Supply current 1 Vp= 5V;Ry = Ip - 3 6| mA
Vp=15V;R = Ip -l 10| 15/mA
Timing error (monostable)|Rp = 2 to 100 k2
initial accuracy C=0,1pF ~ 1 -1%
drift with temperature - 50 - {ppm/°C
drift with supply voltage ol IRV O I P/AY
Timing error (astable) Ras Ry =2 to 100 k2
initial accuracy C=0,1pF - 12,25 -1%
drift with temperature - 150 - {ppm/°C
drift with supply voltage -1 0,3 - %/V
Threshold voltage = |2/3Vp| - |V
Threshold current - 100 | 250|nA
Trigger voltage Vp=15V - 5 -V
Vp= 5V -1 L,67( -|v
Trigger current - 2 - |pA
Reset voltage 0,41 0,7] 1,0|V
Reset current - 0,1 -~ |mA
Control voltage level VP =15V 9 10 11|V
| Vp= 5V 2,61 3,33 4|V
Output voltage; LOW Vp=15V;lgipk = 10mA VoL -1 0,1]0,25(Vv
Vp=15Vilgink= 50mA  |Vor .| - | 0,40,75|V
Vp=15V;Igipk = 100 mA VoL - 2,01 2,5V
Vp=15V;I i =200mA VoL -1 2,5 - |V
Vp= 5Vilgink= SmA | VoL -10,250,35|v
Output voltage; HIGH Vp=15V;Iggurce =200mA | Voy - | 12,5 - |V
Vp=15V;lgource = 100mA | Vo 112,75 13,3 | - |V
VP: SV;lsource=l()UmA VOH 2,75 3,3 - |V
Output rise time tr - 100 - |ns
Output fall time te - 100 - |ns
Discharge leakage current - 20 | 100|nA

1) Supply current when output HIGH : typ. 1 mA less.

4 ‘ August 1976



TDA1024

A MAINS-ZERO TRIAC-TRIGGERING CIRCUIT

The TDA1024 is a monolithic integrated circuit intended for use in ON/OFF control of
triacs in static switching applications. It incorporates zero voltage point triggering to
minimize radio interference.
The TDA1024 is mainly intended for applications such as switching resistive loads and
replacing mechanical thermostats in, for example:

- central heating installations,

- washing machine heaters,

- water heaters,

- smoothing irons.

QUICK REFERENCE DATA

Supply voltage (via dropping resistor) Vg mains voltage

Average supply cuxrrent I7(av) typ. 10 mA

Trigger pulse width o typ. 195 ps

Max. trigger current capability > 100 mA

PACKAGE OUTLINE plastic 8 lead dual in-line (see general section).

Tune 1976 I ‘



TDA1024

$48888%

BLOCK DIAGRAM

mains  control circuit

mains

{Vs) d.c. supply synchronization
v7 A8 v 6
1 ZENER-LIMITED ZERO-CROSSING
4
commeon DC. SUPPLY TDA1024 DETECTOR
v
control __} 9 INPUT »—|  COMPARATOR CONTROL
input BUFFER y7a GATE
Y
reference 4
input o
A OUTPUT 2. trigger
STAGE output
3
7271368
hysteresis
control

Tunctions of the TDA1024 are :

- a comparator with Schmitt-trigger action.
This circuit compares the control voltage at pin 5 with the reference voltage at pin 4
and switches on when the control voltage exceeds the reference voltage. The

hysteresis of the circuit is adjustable between 20 mV and 300 mV by selection of the

1

value of a resistor connected betweenpin 3 and pin 1,

an input buffer circuit with high input impedance and low output impedance. This
circuit presents a low impedance to the comparator input so that the hysteresis of the

circuit is independent of variations of the input voltage.

a control circuit d.c. supply which provides a zener -limited nominal 6,5 V supply,
at a current of up to 30 mA, for application to the input bridge.
a zevo~crossing detector which produces an output when the sinusoidal voltage applied
to pin 6 passes through zero; advantage of this mode is minimum radio interference.

a control gate which inhibits the output trigger pulse from the TDA1024 unless there

are outputs from both zero-crossing detector and comparator.
an output stage which delivers a positive-going, mains=-synchronized triac trigger

pulse whenever the control gate is activated. The output from this stage is current-
limited and protected against short-circuit. Since the current and voltage in the load
must be in phase for mains-synchronized switching, the applications of the TDA1024

are restricted to the switching of resistive loads.

June 1976



TDA1024
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TDAI024

BEUEEGE

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

Voltages
Supply voltage (pin 7) Vs max. 8 Vv
Voltage on pins 2,3, 4,5 and 8 Voo13 V313 Vyops
VS-l" V8-1 max. 8 VvV
Currents
Supply current (pin 7); average value *17(av) max. 30 mA
peak value oM max. 80 mA
Current at pins 4,5, and 6 Iy 155 t1g max. 10 mA
Non-repetitive peak current at pin 7 (tp<50ps) * I7SM max. 2 A
Output current (pin 2); average value I9(av) max. 30 mA
peak value \tp<300 us) IZM max. 400 mA
Temperatures.
Storage temperature Tth -55to+125 ©
Operating ambient temperature Tamb -20t0 +80 °C
Power dissipation
Tortal power dissipation see derating curve below
500 7272624
Peot
(mW)
250
Rihj-a = 200 °C/W
0
0 50 100 Tomp (°C) 150

4 February 1976



TDA1024

CHARACTERISTICS at Ty p = 25 °C; £ =50 Hz

Zero-crossing detector

Trigger pulse width at Ié(rmq) =1 mA;

typ. 195 ps
=5
Vg =53V p 130 to 265 ps
Synchronization resistor see Fig. 3
Trigger output (pin 2)
Max. current capability at Vg _; = 5,5V =15 max ~ 100 mA
Trigger current capability see Figures 5,6,7 and 8
Max. trigger voltage at =Ig = 100 mA Voo > 4 VvV
Gate resistor see Fig, 4
Comparator at Vg_y =6,5V
Hysteresis; pin 3 not connected; I3 = 0 AVs_y 10 to 30 mV
Hysteresis; pin 3 connected to common; Vg = 0 AVg_y VP 300 mV
Input current at V, ; = Vg4 (pin 4) Ty < 5  pA
Tnput current (pin 5) I < 5  pA
Control circuit d.c. supply (pin 8)
typ. 6,5 V

Voltage on pin 8 at ]7(av) =10 mA V8~1 5.5t07,5 V

iCY current consumption (with min. hysteresis)
pins 2 and 3 not connected;

Vs > Va1 Vg 555V e < 1,8 mA
IC eurrent consumption (with max. hysteresis)

pin 2 not connected; pin 3 connected to common; ¢

VS-l >Vyop Vg.1 =55V L < . 3 mA
Total average current consumption (pin 7) see Fig. 9
Mains dropping resistor see Figures 10 and 11
Mains dropping capacitor see Fig. 12

— .



TDA1024 2

APPLICATION INFORMATION

Vg =
Fig. 1 220V
resistive
Rs Ry load
1200 W
S, )BYXi0
R1 |
2oka 100nF 5 6 7 8
Cs |+ o TDAI024
(10 V) == L4 3 2 1

ey el T T ]

u*
%) 22kQ
) 17706240
w7 %) spike suppressor (VDR): 350V / 1mA (2322 594 13512)
**) Ryg=22kQ)

The TDA1024 used in a 1200 W thermostat covering the temperature range 5°C to 30°C

and designed to minimize the power dissipated by mains dropping resistor Ry by using
a rectifier diode.

Fig. 2 VS o=
220V

R Req resistive

s load

3800 1200W

==cq
R1 [ %)
20kQ 5 5 7 8 u 1]
o |+ 100nF)
o= = TDAI02L BT138
-t° R
D e
%) 22kQ)
7274243

*) spike suppressor (VDR): 350V /1mA (2322 594 13512)
#*) Ry = 22k

The TDA1024 used in a 1200W thermostat covering the temperature range 5°C to 30°C

and designed to minimize the dissipation in the mains voltage reduction circuit by using
capacitor Cgy.
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TDA1024

APPLICATION INFGRMATION (continued)

Design data for the two previous circuits (for other circuits the same sequence of
component value selection must be used):

BT138 triac with: Vg =1, 6V at 0 °C Mains voltage: Vg = 220 V
IGT =72 mA at0 °C  Triac load: 1200 W

IL< 60 mA

Component vaiues and circuit parameters:

parameter Value Figure
‘ Fig.1 Fig.2

trigger pulse width it (us) 105 105 )
sync. resistor : Rg (k) 180 180 3
gate resistor : RG(Q) 33 33 4
average gate current : IQ(av) (mA) 3,7 3,7 6
min. required supply current : 17 (mA) 6,5 6,5 9
mains dropping resistor PRy (k) 10 - 10
smoothing capacitox 1 Gy () 470 470 10
power dissipated by Rd : pf’\d (W) 3,2 - 11
mains dropping capacitor 1 Cy (nF) - 270 12
power dissipated by de : Pde (mW) — 190 12

%) See BT138 data sheet.

February 1976 H : l 7



TDA1024

7272625

T 17 Vs
T
V=380V
1000 240V +—
/ A IE RS
/| /1 /220v
7 7
/
Rs 6
(k) / // -
] / TDA1024
[ [ 7/ 2
/ [
500 / trigger
/ // 110V pulse
/) N .
Y/ ANEpL "
| 8/4 pd Fig. 3. Synchronization resistor (Rg)
/ / value as a function of required trigger
pi / pulse width (tp) with applied mains
v T
A voltage (Vg) as a parameter.
/:,/ Tolerance for Rg : + 57,
0 for Vg : #10%
0 250 500 750 5
tp (Ws)
1272627
TDA1024
2 1
I Rg
H 1
I 1 I
A NN p I o
N NS V, 2 ﬂ Vv
Vo [ TVNAR N 1 ' ' 6
V) N\ - ~ RG = 4
™
\ \‘ \\ N \ ™~ 18'0“ B 7274246 %
2 \\\\ \\ S 22 Fig. 4. Gate voltage (V) as a function
AN 155 of trigger current (12) with gate
\ \\ D \IL resistor (R¢) load lines.
y N 337} ’
A Y N \\
N 39
\
. 1001 hesie SRaf
0 50 I, (mA) 100

<«
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l TDA1024
I

Figures 5,6, 7 and 8, on the next two pages, have to be used with the circuit below.

They show the maximum average trigger current lyay) s @
with the value of Rg as a parameter for Vg

Vg

3}
TDA1G24
2

!_ . EERG s T

—
~L2tav)
7274251

function of the value of RG

- 110V: 220 V; 240 V; 380 V respectively.

2
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TDA1024
15 > 7272632
4
Y
I, d
{mA) 4
/
d
"
10 A
4
P4
Iy =0 AV, =0
Y
p 4
)
)4
5 W4
4
)
V.
y
)4
Y
P4
0 V4
0 5 10 5 Iy (MA) 20
Vs
&
7
TDA1024
3 2 1
I RG
t | p—
\13 1—13 _IZ(GV)

17274248 A/-/

Fig. 9. Minimum required supply current (I5) as a function of maximum average trigger
current (Ip av))’ with hysteresis setting as a parameter.
I3 = 0; min. hysteresis.
V3= 0; max. hysteresis.
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TDA1024
7272634
\
i i
16 \
\
!
Ry max \
(k1) \
1 -
\\ |
12 \C 1200
3\
\ \
Cs
‘\ \ N Cs (WF)
\\ \\ le min
NHHseN
8 \ e } 800
1
N ]
N\240V])
1
N\ }
N,
H
220V
4 N 400
™ 110V
0
10 200 15 (MA) 30
Vs
Fig. 10, Value of Ry ax 28 @
5 5 function of T7y, i, with supply voltage
e (VS) as a parameter.
: e Al'so shown is the value of the
Yo ThAi024 = T (10V) smoothing capacitor (Cg) as a
; function of I7m in-
1276267 PO
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TDAI0O24 ’l
7272633
\
[ with diode  BYX10
— - without diode BYX10
20 :
|
Pra i “.
(W) H \
Y LY
\ ‘\
15 1IN Y
| i \
HiM
LR \
1 .
\ [WA\
| 1t \
‘ Ty ‘\
L
10 1} ~
\ \ A
I\ NAWA N
A N Vs =380V
A} \ \
\ AY N N
\ M N
\ AN h
N Y ~
5 \\ AN \\
A} N ~d
NG NS4RS 380 v
\ L ™~ N~
AN < <3
I ST 220V ]240V
~\~ L Pl [t I !
- = Jiov 228V 12ea
0 OV f
0 10 20 Ryka) 30
| oBYX10 |
R ! I
O
 —
7 8 o e
TDA1024 (10V)
7276249 v 74

Fig. 11. The power dissipated by mains dropping resistor Rg (PRd) as a function of its
value with the supply voltage (Vg) as a parameter.

o
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TDA1024

7272626

1000 1000 Using a capacitor for mains supply
Prsd voltage dropping.
I VS=
Prsd IZZ?V Cq
(mW) ] 7260V (nF) Vs
V71
/ /é/cd de
3900
Iy
500 / 500 Cq
/ T
u
/ 7
TDA1024
7 1
I —
a4 1278250 T2
0 / 0
0 10 20 1, (ma) 30

Fig. 12. Power dissipated by the dropping resistor (PR gq) and the dropping capacitor
value (Cq) as a function of the current into pin 7 (I7) with the mains supply

voltage (Vs) as a parameter.

February 1976 ” H 15






SPECIAL CIRCUITS



TYPE SELECTION

Special circuits
SAA1114; Z
TDA0319D
TDA0723D
TDA3081; TDA3082

4-MHz clock circuit
dual voltage comparator
precision voltage regulator

seven-transistor array

November 1976



SAAIN4
SAAM4zZ

4 MHz CLOCK CIRCUITS

The SAA1114 is a C-MOS integrated circuit, particularly suited for crystal controlled
clocks powered by a single battery.

It contains an oscillator, a 22-stage frequency divider and a driver for a unipolar
stepper motor.

With an oscillator frequency of 4, 1943 MHz, the output is a 1 Hz pulse of 31,25 ms
duration with a current sinking capability of minimum 6 mA.

The SAA11147Z is the same circuit, but has in addition an alarm output signal.

Features

Oscillator frequency: 4 MHz

Output for unipolar stepper motor

Single battery power supply

e Current consumption: typ. 50 pA

Output signal for alarm (SAA1114Z only)

CONNECTION DIAGRAMS

OSCILLATOR J OSCILLATOR
G 8] W ouTPUT Lt 8] Vn
OSCILLATOR [ 7] TEST OSCILLATOR 5 7] TEST
SAA1114 SAANMILZ
MOTOR 3 5] n.c MOTOR 3 5] ALARM
OUTPUT -c. OUTPUT INPUT
Ve & c. \V, N ALARM
P S|ne PLs SlouTpuT
7276024 7276023

Note

The SAA1114 is internally protected against electrostatic damage. However, to be totally
safe, it is desirable to take handling precautions into account.

PACKAGE OUTLINE plastic 8-lead dual in-line (see general section).
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SAAIN4
SAANI4Z

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

Supply voltage (Vi = 0) Vp max. 3
Input voltage (all inputs) Vi to Vp
Motor output current (pin 3) +13 max. 50
Operating ambient temperature Tamb ~20to +70
Storage temperature Tstg -30 to +100

CHARACTERISTICS at Vp = 1,5 V; Vi = 0; fg = 4, 194 MHz; Ty = 25 0C
. unless otherwise specified

v

mA
°C
oC

; > 1,2to 1,7
Supply voltage range Vp typ. 1.0t0 3.0
B typ. 50
Supply current at Ry § = o Ip p 120
Motor output frequency (see timing diagram) f1 typ. 1
Pulse width of motor output ty typ. 31,25
. . . typ. 80
Voltage drop across output transistor at Ry ;=200 Vg1 P 200
Stability of oscillator at AVp = 100 mV Af/fy  typ. 0,2 x 1076
The following characteristics apply to the SAA1114Z only (with additional alarm output).
Duration of alarm signal; pin 6 at Vp T3 typ. 4
Repetition of alarm signal; pin 6 at Vp Ty typ. 32
Frequency of alarm signal (50% duty cycle) iy typ. 256
yp. 100
Voltage drop across alarm output at Ry o = 1 kQ Voo typ Zlgé
Test circuit
T 22pF
Riy 22pF ™
5000 -~ A,ﬁ:SZOA
i1
Ve ] if
22pF
& 3 2 1
SAAIL;Z
5 6 7 8
Vn
* 5,5 to 40pF . 7276027 %
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SAAT4

SAAMA4Z
TIMING DIAGRAMS
Ve
MOTOR OUTPUT
] i Vo'l
—>I l<—t1 \VN
-~ Ty= fi ol 7276025
1
Ve
ALARM INPUT |
256 Hz
AR A ——————— Y
awarm outeut LT ™ UL v,
\vN

<—T3=bs—>!

- T,=32s ————— | 7276026
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Preliminary TDAO3iI9D

DUAL VOLTAGE COMPARATOR

The TDAQ319D consists of two independent precision high-speed comparators. It is
designed to operate over a wide range of supply voltages down to a single 5 V logic
supply and ground.

The uncommitted collector of the output stage makes the device compatible with DTL,
TTL and C-MOS as well as capable of driving lamps and relays at currents up to 25 mA.
The circuit is equivalent to the LM319, however it is mounted in a miniature plastic
package suitable for hybrid modules and for applications where small dimensions are
important,

Features

Two independent comparators

Operates from a single 5 V supply

Typically 80 ns response time at *15 V

Minimum fan-out of 2 TTL gates (cach side)

Maximum input current: 1 pA

Inputs and outputs can be insulated from system ground

High common mode slew rate.

CONNECTION DIAGRAM

GROUND (1)[ 1] [10] ouTeuT (1)

+INPUT (1) [ 2 |— (9] Ve
~INPUT (1) E — B E —INPUT (2)
n [4] 1 7] +iNpuT (2)

OUTPUT (2) [ 5 | [ 6 ] GROUND (2)

7275101

PACKAGE OUTLINE SO-10 (plastic 10-lead flat pack) (see general section).

August 1976 ' 1



Preliminary

TDAO319D
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Preliminary

TDAO319D

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

Supply voltage

Output to negative supply voltage
Ground to negative supply voltage
Ground to positive supply voltage
Differential input voltage
Common mode input voltage

Output short-circuit duration

Temperatures
Operating ambient temperature
Storage temperature

Junction temperature

Power dissipation in free air; Tymp = 50 °C
Mounted on a ceramic substrate of 4 cm

derating factor for Tamp > 50 ©°C

Mounted on PC board of 4 cm?2

derating factor for Tamph > 50 0C

Vp - VN
Vo - VN
VGND - VN
Vp - VGND
Vit = Vi-
Vies V-

tse

Tamb
Tstg
T

Prot
1/Rth
Ptot
1/Rth

max. 36
max. 36
max. 25
max. 18
max, +5
max. *15
max 10
~25 to +85
-65 to +125
max. 125
max 300
= 6,7
max 350
= 4,7

v
v
v
v
v
v 1

oC
oc
oC

mwW
mW /0C
mW

mWw /°C

1) For supply voltages less than £15 V, the absolute maximum input voltage is equal to

the supply voltage.

August 1976 ' |



T@AO3]9D Preliminary

1N

CHARACTERISTICS at Vp = 15 V; =V = 15 V; Tamp = 25 °C unless otherwise specified

Parameter Conditions Symbol | min. | typ. max. |Unit
Input offset voltage Rs < 5 k2 12 Vio - 2,0 8,0|mv
Tnput offset current 12y Lio - 80 200 | nA
Input bias current D) 151 - 250 | 1000 | nA
Voltage gain Gy 8 40 - V/mV
Response time 3y - 80 - | ns
Saturation voltage =Vi{<10mV;Iy=25mA | Vgat - 0,75 1,5|V
Dutput leakage current Vi=10mV; V=35V | I, - 0,2 10| pA
Positive supply current Ip - 81 12,5 mA
Negative supply current IN - 3 5| mA
Positive supply current Vp=5V; -VN=0 Ip - 4,3 - mA

CHARACTERISTICS at Vp = 15V; VN =15V; Tymp = 0 to +70 °C

Parameter Conditions Symbol [ min. | typ. | max.|Unit
Input offset voltage Rg < 5 k@ 1)2) Vio - - 101V
Input offset current L2y Lio - - 300 | nA
Input bias current L I - - | 1200] nA
Offset voltage range Vp=-VN=15V Vi - +13 -
| Vp=5V; =VN =0 | Vi 1 - 3|V

Seturation voltage Vp>4,5V; =VN=0

Vi< -10mV;

Igink< 3,2 mA Vgsat - 0,3 0,41V
Differential input voltage Vi - +5 - \4

1y The offset voltage, offset current and bias current specifications apply for any supply
veltage from a single 5V supply up to £15 V supplies.

2) The offset voltages and offset currents given are the maximum values required to
drive the output within 1V of either supply with a 1 mA load. Thus these parameters
define an error band and take into account the worst case effects of voltage gain and
input impedance,

3y The response time specified is for a 100 mV input step with 5 mV overdrive.
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Preliminary TDA0723 D

PRECISION VOLTAGE REGULATOR

The TDA0723D is a monolithic precision voltage regulator. The circuit is equivalent to
the pA723C, however it is mounted in a miniature plastic package suitable for hybrid
circuits or other miniaturized applications.

The circuit contains a temperature compensated reference amplifier, an error ampli-
fier, a power series pass transistor and a current limiting circuit with access to remote
shut down.

The device can be used with positive or negative supply voltages as a series, shunt,
switching or floating regulator.

Features

Positive and negative supply operation.

Line and load regulation

Temperature coefficient of the output voltage: typ. 0,003 % per o¢c
Input voltage range: 9,5to 40 V

Output voltage range: 2 to 37 V

Operating ambient temperature: —25 to +85 °C

Miniature plastic encapsulation.

CONNECTION DIAGRAM

CURRENT SENSE [ 1 [10] CURRENT LIMITER
—INPUT [ 2|+ [ 9] comPeNsATION

+INPUT E N (8] vp
Vréf E:}L [7]ve
Vn[5] E OUTPUT

7275105

PACKAGE OUTLINE (see general section)

S0O-10; plastic 10-lead flat pack.
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TDAO723D Preliminary

CIRCUIT DIAGRAM
8 7
7 79
R1 R3 R7 R11
’-l—
h TR2 TR3 TR7 TR12
D1 » N
L TR15
R2 TR1O TR16
! - R
>—*L\TRQ TR13 i
-—O 6
TR11
TR1 TR8
! ——————09
TR14
R8 R9 R10 — 010
. L o
o) 4) j) e}
4 3 5 2 7275090

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

Input collector voltage (pin 7) \%e max. 40 VYV
Supply voltage ) Vp max. 40 vV
Input-output voltage difference V7-6 max. 40 vV
Output current Ig max. 150 mA
Current from reference output Iy max. 15 mA
Temperatures

Operating ambient temperature Tamb -25to +85 ©°C
Storage temperature Tstg =65 to +125 ©C
Junction temperature Tj max. 125 ©C
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Preliminary

TDAO723D

RATINGS (continued)

Power dissipation in free air; Tqmp = 50 °C

Mounted on a ceramic substrate of 4 cm

2

derating factor for T,mp > 50 ©C

Mounted on PC board of 4 cm?2

derating factor for Tamb > 50 °C

Ptot: . max.
1/Rth =
Prot max.
1/Rth =

485 mW-
6,5 mW/°C

335 mW
4,5 mW/oC

CHARACTERISTICS at Vi=Vp=Vg=12 V; -VN=0V;IL=5mA; Rge =0;
C =100 pF; Cyef = 0; Tamb = 25 0C unless otherwise specified

Parameter Conditions Symbol |min.|typ. |max. | Unit
Line regulation 1 Vi=12to 15V - 0,010,1 %Vo

Vi=12to 40V - 0,1 10,5 %Vo
Load regulation 1) I, =1 to 50 mA - 10,03{0,2 | %V,
Ripple rejection f =50 Hz to 10 kHz

Cref =0 - 74 - dB

Cref = S5pF - 86 - dB
Short-circuit current limit Rge =102; V=0 - 65 - mA
Reference voltage Vref 6,8017,15|7,50 | V
Output noise voltage B = 100Hz to 10kHz

Cref =0 Vn(rms) - 20 - }JV

Cref = SUF Vn(rms) - 2,5 - pv
Long term stability over 1000 hours - 0,1 | - %
Stand-by current drain I, =0:Vi=30V - 2,3 4,0 mA
Input voltage range Vi 9,5 | - 40 A%
Output voltage range Vo 2 - 37
Input-output voltage difference Vi-Vo |3 - 38 v

The following characteristics are at Tamp = 0 to +70 °C
Parameter Conditions Symbol |min.|typ. |max. | Unit
Line regulation Vi=12t0 15V - - 10,3 %Vo
Load regulation Ir, =1 to 50 mA - - 10,6 | %V,
Average temperature
coefficient of output voltage - 0,003|0,015 | %/°C

1y The load and line regulation specifications are for a constant junction temperature.
Temperature drift effects must be taken into account separately when the unit is
operating under high dissipation conditions.

N.B.: For Rsc, C, Cref see circuits on page 4.
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TDAQ723D

Preliminary

Low voltage regulator (Vo =2 to 7 V)

Vl
B'L_|7

4 6
R
10 sc regulated
R1 output
TDAO0723D |1
3 2 R3
Cref == R2 5 I9 ]—I C
ﬁ_ 7275092
74
R2
Vo = Vref X RT4R3
R3 = RI'R2 for minimum temperature drift
RI+RZ P :
High voltage regulator (Vo =7 to 37 V)
Vi
8] |7
4 6
R
10 sc regulated
output
R3 TDAO0723D |1
3 2 R1
5 9
C
R2
L 7275091
R1+R2
Vo = Vref X R2
R3 = R1'R2 fo ini t erature drift
RITRp Lor minimum temp u

R3 may be eliminated for minimum component count.

August 1976



DEVELOPMENT SAMPLE DATA

This information is derived from development samples made available T D A 3 O 8]
for evaluation. It does not form part of our data handbook system and
does not necessarily imply that the device will go into production TDA 308 2

SEVEN-TRANSISTOR ARRAYS

The TDA3081 and TDA3082 are monolithic integrated circuits each consisting of seven
separate n-p-n transistors on a common substrate.

The transistors are capable of driving loads up to 100 mA. At the same time the
transistor geometry used gives maximum current gain at quite low currents, making
the devices also suitable for small signal applications.

In the TDA3081 the transistors are connected in common emitter configuration whilst in
the TDA 3082 the collectors are common.

The transistor arrays are particularly suitable for driving light-emitting diodes and
seven-segment displays as well as for general purpose applications.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) Voo max. 50
Collector -emitter voltage (open base) VCE() max. 35V
Collector current (d.c.) IC max. 100 mA
Power dissipation: any one transistor P max. 500 mW

max. 750  mW

total package Piot

CONNECTION DIAGRAMS (see page 2)

PACKAGE OUTLINE plastic 16-lead dual in-line (see general section).
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TDA3081
TDA3082

PREEREE

CONNECTION DIAGRAMS

ﬂﬁ:ﬂ
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T & ™ T T ]

— 2

—

[

TDA3081

1
_——

Note : pins 5 are substrate.

7275103

T

| =

3
.
2
el
1
W
TDA3082

7275102
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TDA3081
TDA3082

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

Each transistor

Voltages
Collector-emitter voltage (open base) Vegpo max. 35 v
Collector-base voltage (open emitter) Vecpo — max. 50 vV
Collector-substrate voltage (open base and emitter) Vego  max. 50V
Emitter-base voltage (open collector) VEBO max. 6 Vv
Currents
Collector current (d.c.) IC max, 100 mA
Base current (d.c.) Ig max. 20 mA
Power dissipation
Pewer dissipation: any one transistor P max. 500 mw
total package (see derating curve) Piot max. 750  mw
Temperatures
Operating ambient ternperature Tamb  —40 to+125 0OC
Storage temperature Tstg =50 to +125 OC
Junction temperature Tj max. 125 oC
7272851
Ptot
(mW) |
1000
500
N\
N
ol AN
-50 0 50 100 150
o
Tamb (°C)
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TDA308I
TDA3082

CHARACTERISTICS at Tamb = 25 °C unless otherwise specified

Collector-emitter breakdown voltage
Ic=1mA;Ig=0
Collector-substrate breakdown voltage
Ic=1mA;Ig=0;1g =0
Collector-base breakdown voltage
Ic =10 pA; I =0
Emitter -base breakdown voltage

Ig = 10 pAs1g = 0

D.C. current gain
Ig =10pA s Veg =5V
IE: 1ID.A.;VCE=5V
Ig =20 mA; Vcg =5V
Saturation voltage
Ic = 5mA;Ig=0,5mA
Ic =50 mA;Ig =5 mA

OPERATING NOTE

V(BR)CEO
V(BR)CSO
V(BR)CBO

V(BR)EBO

hpg
hpg
hpg

VCEsat

VCEsat

> 35 V
> 50 V
> 50 V
typ. 7,0 V
6,5t0 7,5 V

50 to 300

50 to 300

30 to 200
typ. 0,2V
< 0,4 V
typ. 0,4 V
< 0,8 V

As each collector forms a parasitic diode with the substrate, the substrate has to be

connected to a voltage which is lower than the lowest collector voltage.

To avoid parasitic coupling between the transistors, the substrate (pin 5) should be

connected to signal ground.
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INDEX

INDEX OF TYPE NUMBERS

The inclusion of a type number in this publication does not necessarily imply its avail-

ability.
Type No. |Section | Type No. |Section | Type No. Section | Type No. Section
SAA1027 GI TCA410D A TDA0723D SpC | TDA4250D| A
SAA1114 SpC TCAS520B A TDAOQ741D A
SAA1114Z| SpC TCAS520D A TDAQ0748D A
SAK140 GI TCAS580 TC TDA1022 TC
TAA960 TC TCAG80B A TDA1024 GI
TAA970 TC TCA680D A TDA1034 A
TBA221D | A TCA770 TC TDA1034B A
TBA673 TC TCA770A TC TDA1034D A
TBA915 TC TCA770D TC | TDA1034N A
TCA210 TC TCA980 TC TDA1034NB | A
TCA220 A TDAO301D| A TDA1034ND| A
TCA240 TC TDAO0319D| SpC TDA1458D A
TCA280A | GI TDAO0324D| A TDA3081 SpC
TCA410A | A TDAO0358D| A TDA3082 SpC
TCA410B | A TDA0555D| Gl TDA4250B A

A = Amplifiers

The type numbers listed below are not included in this handbook.

SpC = Special circuits
GI = General industrial TC = Telecommunications circuits

MAINTENANCE TYPE LIST

Detailed information will be supplied on request.

SAA1028
TCA490
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General

Amplifiers

Telecommunications circuits

General industrial

Special circuits
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Index and maintenance type list
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